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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. Southern Hall Peninsula on Baffin Is-

land, in Nunavut, has been separated into eastern and western domains in accordance with observations made during the

2012 field season. A large orthogneiss complex dominates the eastern domain of Hall Peninsula, consisting of tonalitic

gneiss that contains enclaves of mafic to ultramafic rocks and that is variably intruded by granodiorite, monzogranite,

syenogranite and granitic pegmatite bodies. Reconnaissance geochronology work by Scott (1999) identified multiple

tonalitic gneiss sequences in eastern Hall Peninsula to be Archean. This tonalitic gneiss is very similar in age and appear-

ance to Archean tonalitic to granitic gneiss found elsewhere throughout Baffin Island and the subarctic region as a whole

(St-Onge et al., 2009). The Archean gneisses and metasedimentary cover rocks of Baffin Island have been correlated with

other adjacent crustal blocks, such as the Meta Incognita microcontinent (St-Onge et al., 2009) and the Aasiaat domain of

west-central Greenland (Scott 1999; Hollis et al., 2006; Thrane and Connelly, 2006). With many of these terrane correla-

tions appearing to converge on Hall Peninsula, the rocks of this peninsula may provide insight into better defining the re-

gional tectonic assembly of northeastern Canada and the paleo-reconstruction of the Archean terranes. Research goals over

the next few years will be to determine through detailed petrological, geochemical and geochronological studies the extent

and characteristics of the voluminous orthogneiss complex on the peninsula, whereas its origin and source will be examined

through Nd-isotopic analyses. Intrusive rocks that pierce crustal rocks at depth inherit the unique Nd-isotopic signature of

the underlying crust, allowing comparison to Nd-isotopic data from the subarctic region. These basic data and maps will be

beneficial to the mineral exploration industry, as well as to the local indigenous people of Nunavut who rely on the carving-

stone trade for their livelihood.

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. Le sud de la péninsule Hall sur l’île de Baffin (Nunavut) a été divisé en domaines oriental et

occidental en conformité avec les observations faites au cours de la campagne d’exploration de 2012. Un grand complexe

d’orthogneiss domine le domaine oriental de la péninsule Hall, composé de gneiss tonalitique qui renferme des enclaves de

roches mafiques à ultramafiques et qui est recoupé de façon variable par des corps de granodiorite, de monzogranite, de

syénogranite et de pegmatite granitique. Les travaux de reconnaissance géochronologique effectués par Scott (1999) ont

permis d’établir que plusieurs séquences de gneiss tonalitique dans l’est de la péninsule Hall datent de l’Archéen. Ce gneiss

tonalitique est très similaire en âge et en apparence au gneiss tonalitique à granitique de l’Archéen trouvé ailleurs sur l’île de

Baffin et dans l’ensemble de la région subarctique (St-Onge et al., 2009). Les gneiss archéens et les roches de couverture

métasédimentaires de l’île de Baffin ont été mis en corrélation avec d’autres blocs crustaux voisins, comme ceux que l’on

trouve sur le microcontinent Meta Incognita (St-Onge et al., 2009) et le domaine Aasiaat du centre-ouest du Groenland

(Scott, 1999; Hollis et al., 2006; Thrane et Connelly, 2006). Comme bon nombre de ces corrélations de terranes semblent

converger sur la péninsule Hall, il semblerait que les roches de cette presqu’île pourraient aider à mieux définir

l’assemblage tectonique régional du nord-est du Canada et la paléoreconstruction des terranes de l’Archéen. Au cours des
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prochaines années, les objectifs de la recherche seront de déterminer par des études pétrologiques, géochimiques et

géochronologiques détaillées l’ampleur et les caractéristiques du volumineux complexe d’orthogneiss sur la péninsule,

tandis que son origine et sa source seront examinées par analyse isotopique du Nd. Les roches intrusives qui percent les

roches crustales en profondeur héritent de la signature isotopique unique du Nd de la croûte sous-jacente, ce qui permet une

comparaison des données d’analyse isotopique du Nd provenant de la région subarctique. Ces données et ces cartes de base

seront utiles à l’industrie de l’exploration minérale, et aux populations autochtones locales du Nunavut dont la subsistance

repose sur le commerce des sculptures de pierre.

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, geo-

chronology, landscape uplift and exhumation, detailed

mapping in mineralized areas, micro-diamonds, sedimen-

tary rock xenoliths and permafrost. Summaries and prelim-

inary observations for all of these studies can be found in

this volume.

The HPIGP also seeks to reveal the complex geological his-

tory of this part of the northeastern Canadian Arctic and as-

sess the region’s potential for economic deposits and carv-

ing-stone material. Systematic surficial and bedrock heli-

copter-supported mapping transects carried out over the

southeastern portion of the peninsula (NTS 025P, 025I,

parts of 025O, 025J) covered approximately 20 000 km2

(Figure 1).

Previous mapping of Hall Peninsula at the reconnaissance

scale took place more than 45 years ago (Blackadar, 1967).

More recent mapping efforts and analytical studies by Scott

(1996, 1999) along a narrow east-west transect provided a

first indication of the geological complexities that charac-

terize the peninsula. This article will focus on the eastern

domain of Hall Peninsula and, more specifically, on the

large eastern orthogneiss complex. Detailed descriptions of

the regional geology and the Paleoproterozoic evolution of

Hall Peninsula appear in Machado et al. (2013) and Skipton

et al. (2013).

Geological background

Previous analytical work on the eastern orthogneiss com-

plex has been carried out by Scott (1999). Geochronology,

utilizing the isotope dilution–thermal ionization mass spec-

trometry U-Pb method, was employed on zircon and titan-

ite separates within four distinct samples of tonalitic gneiss

from the eastern domain of Hall Peninsula. All samples

contained zircon grains that have colourless, euhedral, pris-

matic cores, with light to medium brown overgrowths. The

colourless, euhedral cores document Archean ages ranging

from 2920 to 2797 +8/-15 Ma that are interpreted as mag-

matic, and the light to medium brown overgrowths docu-

ment probable tectonothermal overprints at ca. 2770 Ma,

and between 1844 and 1736 Ma. Zircon ages from metased-

imentary rock packages found intercalated within eastern

tonalitic gneiss were also reported; single-crystal U-Pb

ages from a garnet-bearing quartzite yielded a dominantly

Archean population. Three of the 24 zircon grains analyzed

yielded ages younger than 2500 Ma, which is attributed to

significant Pb loss (Scott, 1999). As a whole, these prelimi-

nary results indicate that the eastern orthogneiss complex is

dominantly Archean, with locally interleaved Archean meta-

sedimentary rocks. Moreover, in addition to Paleopro-

terozoic metasedimentary rocks to the west, one or more

tectonic events have occurred at ca. 2700 Ma and during the

Paleoproterozoic (1844–1736 Ma; Scott, 1999).

The tonalitic gneiss in the eastern orthogneiss complex is

very similar in age range, lithological characteristics and

texture to Archean tonalitic to granitic gneiss found else-

where throughout Baffin Island and the surrounding sub-

arctic region as a whole (St-Onge et al., 2009). Baffin Is-

land Archean gneisses have been correlated with other

adjacent crustal blocks through lithological similarities,

geochronology, geochemistry and aeromagnetic character-

istics. The Archean Rae craton of central and northern

Baffin Island has been correlated with the Rae craton in

western Greenland (Hoffman, 1988). Archean rocks of the

Meta Incognita microcontinent that form southern Baffin

Island may correlate with the Aasiaat domain of west-cen-

tral Greenland (Scott 1999; Hollis et al., 2006; Thrane and

Connelly, 2006). Other correlations between the North At-
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lantic (Nain) craton of northern Labrador and the North At-

lantic craton of western Greenland remain speculative (van

Gool et al., 2004). In addition, Paleoproterozoic Lake Har-

bour Group metasedimentary rocks have been correlated

from the Meta Incognita microcontinent down to the

Torngat Orogen of northern Labrador (Knight and Morgan,

1981; Scott and Gauthier, 1996, Scott, 1999). Hall Penin-

sula Archean rocks have yet to be unequivocally correlated

with any of the surrounding crustal blocks and remain enig-

matic in terms of how they fit into the regional tectonic as-

sembly of Baffin Island (Figure 2). Currently, there are

several possibilities for Hall Peninsula:

� it is a distinct Archean microcontinent (Hoffman, 1989)

� it is correlative to the Archean gneiss of the Rae craton

� it is correlative to the Archean gneiss of the Meta Incog-

nita microcontinent (St-Onge et al., 2009)

� it is correlative to Archean gneiss of the Nagssugto-

qidian orogen of western Greenland (Jackson et al.,

1990)
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Figure 1. Simplified geological map of southern Hall Peninsula, Baffin Island, Nunavut (modified from
Machado et al., 2013).



� it is a northern continuation of the Torngat Orogen of the

Archean Nain craton (Scott and Campbell, 1993; Scott,

1999; Connelly, 2001; Wardle et al., 2002).

The last two scenarios are not mutually exclusive because

the Nagssugtoqidian collision (<1890 Ma) may predate the

Torngat collision (<1870 Ma), as suggested by Scott (1999).

Moreover, different interpretations on the location of oro-

genic sutures on southern Baffin Island by Corrigan et al.

(2009) and St-Onge et al. (2009) highlight the fact that Hall

Peninsula represents one of the last pieces of the regional

tectonic puzzle of the Canadian subarctic (Figure 2).

The eastern orthogneiss complex

The metamorphosed gneissic rocks that underlie the east-

ern portion of Hall Peninsula are notably variable in com-

position and are probably best considered as being part of a

large plutonic complex. All rocks in the orthogneiss com-

plex, except for young undeformed pegmatites, have been

deformed by at least one of the four phases recognized in

the field and exhibit a metamorphic gneissosity. The rock

sequences described below are considered metamorphic;

however, the usage of the term ‘meta’is omitted for brevity.

The most abundant component of the eastern orthogneiss

complex is a biotite±hornblende±magnetite tonalite that

constitutes approximately 70% of the total exposed area.

The tonalitic gneiss is variably intruded by granodiorite,

white-weathering monzogranite and syenogranite, which

occur parallel to and crosscut the gneissosity. Mafic and

rare ultramafic enclaves are observed throughout the ortho-

gneiss complex as discrete layers and lenticular pods. The

units of the orthogneiss complex will be described in detail

from oldest to youngest, as observed from crosscutting re-

lationships in the field. Although exposed as a large plu-

tonic body in the eastern domain, the Rapakivi-porphyritic

granite of Machado et al. (2013) will not be discussed since

the authors did not observe this particular unit. The follow-

ing descriptions are an elaboration of the ‘magnetite-bear-

ing granite’ and ‘migmatitic to gneissic tonalite’ units of

Machado et al. (2013).

Ultramafic rocks

Exposed within kilometre-scale outcrops, medium- to

coarse-grained ultramafic rocks occur as pods surrounded

by the dominant biotite±hornblende±magnetite tonalite.

Although a probably metamorphic assemblage, the miner-

alogy is distinctly dominated by actinolite+tremolite+
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Figure 2. Compilation map of Baffin Island, Nunavut, which predates the initiation of the Can-
ada-Nunavut Geoscience Office Hall Peninsula Integrated Geoscience Project (modified from
St-Onge et al., 2009). Hall Peninsula is interpreted as being composed of Lake Harbour Group
supracrustal rocks and gneissic basement both belonging to the Meta Incognita microcontinent.
Abbreviations: B, Borden Basin; CP, Cumberland Peninsula; CS, Cumberland Sound; F,
Franklinian Basin; FB, Foxe Basin; FH, Fury and Hecla Basin; FP, Foxe Peninsula; HP, Hall
Peninsula; MP, Meta Incognita Peninsula; T, Thule Basin.



chrome diopside (Figure 3a). The ‘chrome’ prefix is given

because of the colour of the diopside-mineral type. Zoning

or segregation within the pods was not evident from field

observation. These pods were only recognized in a few lo-

calities but, where observed, they range in size from 10 cm

to <3 m in diameter.

Diorite to gabbro

Fine- to medium-grained diorite to gabbro occurs as dis-

crete layers and lenticular bodies generally parallel to folia-

tion within the dominant tonalitic gneiss. The mineralogy

of the diorite to gabbro lithotype is biotite+hornblende+

plagioclase±clinopyroxene±orthopyroxene. The diorite

pods range in size from ~5 cm to 10 m in diameter (Fig-

ure 3b, c), with the layers ranging in thickness from 1 cm to

5 m, and are variably continuous along strike. The larger

enclaves of diorite preserve a clinopyroxene±orthopyrox-

ene assemblage with orthopyroxene commonly occurring

only within the core of the large enclaves. Diorite contain-

ing quartz (<15% total-rock volume) was observed in a few

localities throughout the gneissic complex and assigned the

name quartz diorite. In zones of higher strain, the diorite is

sheared into thin millimetre-scale layers and folded within

the tonalitic gneiss. Due to contributions from shearing and

partial melting of these rocks, mineral segregation makes

the exact original composition of these rocks upon emplace-

ment difficult to determine.

Tonalite

Fine- to medium-grained tonalitic gneiss is the dominant

unit throughout the eastern region of Hall Peninsula and its

mineralogy consists of plagioclase+quartz+biotite±horn-

blende±magnetite. The gneissic segregation of mafic and

felsic minerals commonly results in thin concentrations of

hornblende and biotite alternating with layers of quartz and

plagioclase (Figure 3d). Tonalite (sensu stricto) exposures,

free from inclusions of other rock material, are rare as they

are consistently intruded by granodiorite, monzogranite,

syenogranite and granitic pegmatite (Figure 3e). In zones

of higher strain, the tonalitic gneiss exhibits sheared

gneissic banding a few millimetres thick that locally ap-

proaches protomylonitic texture. Dioritic enclaves and

younger intrusive units are deformed with the tonalite in

these zones of higher strain. In other lower-strain regions,

the tonalite can exhibit an irregular and migmatitic texture.

Panels of metasedimentary rocks ranging from 5 m to 2 km

in size are interleaved with tonalitic gneiss. The panels may

be structural in nature or consist of igneous-related screens.

The composition of these rocks is variable, including pelite

to semi-pelite, psammite, quartzite and rare marble. Typi-

cally the mineral assemblage of these rocks consists of bio-

tite+garnet±sillimanite±muscovite. Layers of (±)garnet am-

phibolite, 10 cm to 5 m in thickness, are commonly found

within the metasedimentary rocks parallel to foliation (Fig-

ure 3f). In some localities, the contacts between the meta-

sedimentary units and the gneissic complex are sharp,

straight and parallel to foliation (Figure 4a), contain graph-

ite, and possess a flaggy texture indicative of higher strain.

Other contacts between these two rock types are irregular

and obscured by intrusive pegmatite and quartz veining.

Well-defined leucosomes rimmed by biotite-rich melano-

some are abundant within psammitic and, to a lesser degree,

within semi-pelitic rocks just west of Brevoort Island (Fig-

ure 1, 4b)

Granodiorite

Fine- to medium-grained quartz+plagioclase+biotite+K-

feldspar±magnetite granodiorite occurs as an intrusive

phase into the tonalitic gneiss. The granodiorite is com-

monly observed as large metre-scale crosscutting bodies,

with local megacrysts of K-feldspar (Figure 4c); K-feld-

spar ‘clasts’ were observed to be apparently disaggregated,

likely from shearing of syenogranite veining, and are pre-

served now as porphyroclasts within the granodiorite (Fig-

ure 4c). Nevertheless, the granodiorite most commonly ex-

hibits a massive texture.

Monzogranite

Fine- to medium-grained monzogranite also occurs as an

intrusive phase into the tonalite. The mineralogy is quartz+

plagioclase+biotite±hornblende±garnet±magnetite±epi-

dote, commonly with a white-weathering surface. The

monzogranite commonly occurs as discrete, centimetre- to

metre-scale layers parallel to foliation within the tonalitic

gneiss and granodiorite; it has also been observed as more

irregularly–shaped intrusive bodies within the tonalitic to

granodioritic gneiss (Figure 4d). The concentration of

hornblende is variable across the domain, with some

monzogranite consisting of up to 25% hornblende. In the

tonalitic gneiss, the millimetre- to centimetre-scale monzo-

granite layers tend to have a well-defined foliation, where-

as the irregular shapes retain a more massive texture, likely

the result of differing states of strain.

Syenogranite

Fine- to coarse-grained syenogranite occurs as an intrusive

phase into the tonalite. The mineral assemblage, consisting

of K-feldspar+quartz+plagioclase+biotite±magnetite, oc-

curs as discrete millimetre to centimetre-scale veins, which

are parallel to and crosscut foliation within the tonalitic

gneiss, granodiorite and monzogranite (Figure 4e). It is

common to see the two phases of foliation-parallel and

crosscutting syenogranite present in the same outcrop. In

zones of high strain, these syenogranite veins become

sheared into millimetre- to centimetre-scale layers parallel

to the dominant gneissosity. In lower-strain zones, the

syenogranite is more irregular with a more massive texture.
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Figure 3. Field photographs from the eastern orthogneiss complex of Hall Peninsula, Baffin Island, Nunavut, showing a) the mineral as-
semblage of the ultramafic pods; b) small diorite to gabbro enclaves within tonalitic gneiss; c) a larger diorite pod that preserves a granulite-
grade assemblage in its interior; d) tonalitic gneiss with thin segregations of hornblende and a small syenogranite vein; e) the heteroge-
neous nature of the tonalitic gneiss being variably intruded by monzogranite and syenogranite; f) a garnet-rich–amphibole layer parallel to
bedding and foliation in metasedimentary rock. Abbreviations: A, amphibolite; Act, actinolite/tremolite; D, diorite to gabbro; Di, diopside;
Hbl, hornblende segregation; M, monzogranite; Ms, metasedimentary rocks; S, syenogranite; T, Tonalitic gneiss.
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Figure 4. Field photographs from the eastern orthogneiss complex of Hall Peninsula, Baffin Island, Nunavut, showing a) a sharp contact
with tonalitic gneiss overlying rusty-brown metasedimentary rocks; b) well defined quartz+feldspar leucosome segregations in psammitic
rocks rimmed by biotite-rich melanosome; c) granodiorite with local K-feldspar porphyroclasts derived from disaggregation of a
syenogranite vein due to high strain; d) irregularly-shaped monzogranite crosscutting tonalitic gneiss; e) syenogranite veins intruding and
crosscutting the foliation in the tonalitic gneiss; f) undeformed granitic pegmatite crosscutting tonalitic gneiss. Abbreviations: G,
granodiorite; M, monzogranite; Ms, metasedimentary rocks; P, pegmatite; Ps, psammite; S, syenogranite; Sp, semi-pelite; T, tonalitic
gneiss.



Granitic pegmatite

Centimetre- to metre-scale granitic pegmatite intrudes and

crosscuts all other units of the gneissic complex (Figure 4f).

The mineralogy, consisting of K-feldspar+quartz+plag-

ioclase+biotite±magnetite, is very similar to that of the

syenogranite. At least two phases of granitic pegmatite

have been identified, with one population being over-

printed by the regional fabric and the other, which is mas-

sive, truncating all other fabrics.

Structural and metamorphic observations

The dominantly gneissic character of the eastern ortho-

gneiss complex is well developed with four distinct phases

of deformation recognized. An early gneissosity is ob-

served and predates the more commonly agreed upon

Paleoproterozoic structural elements (Machado et al.,

20113: Skipton et al., 2013). The specific age of this early

gneissosity will be assessed in future studies but it could be

correlative with the metamorphic event dated in this region

at 2770 Ma (Scott, 1999). There were likely multiple defor-

mation events that affected the eastern orthogneiss com-

plex in the Archean but, to be consistent with field

terminology and other publications in this volume, the defor-

mational fabric, folding and metamorphism will be labelled

starting with the first recognizable Paleoproterozoic defor-

mation event.

The first deformational event (D1) recognized in the eastern

orthogneiss complex also affects monzogranite in western

Hall Peninsula that has been dated as Paleoproterozoic

(Scott, 1999), thus resolving the D1 pervasive fabric to be

no older than Paleoproterozoic in age. This D1 strain event

is expressed as a regionally penetrative fabric that trans-

poses and recrystallizes the earlier Archean gneissosity.

The deformation signature is characterized by F1-fold

hinges that plunge shallowly to moderately to the southeast

and northwest, with axial-planar foliation (S1) defined by

aligned biotite and layers of hornblende dipping to the

southwest (Figure 5a, b). Local kinematic indicators, in-

cluding asymmetric folds and sigma- and/or delta-type

porphyroblasts, indicate west over east displacement. Min-

eral lineations (L1) associated with D1 are locally preserved

as aligned hornblende±plagioclase in tonalitic to

monzogranitic gneiss. In addition, L1 lies within the axial

plane to F1 folds, plunges shallowly to the southwest and is

locally preserved in overlying metasedimentary units as

downdip lineations (cf. MacKay et al., 2013). Evidence of

D1 strain is only recognizable in areas of low D2 strain,

where S1 fabric can be identified independently from S2

fabric. The F1 generation that folds compositional layering

with only one recognizable fabric (axial-planar S1 folia-

tion) is rare in comparison to the more dominant F2 genera-

tion that folds S1 fabric.

The second deformational event (D2) is characterized by

open to isoclinal folds (F2) with north-northwest–trending

fold axes and variable strain gradients across the region

(Figure 5c). A northwest to northeast or southwest-plung-

ing lineation (L2) defined by quartz and feldspar rodding

(Figure 5d), and locally aligned hornblende is parallel to

F2-fold hinges. Moreover, both west-over-east and east-

over-west kinematic indicators, including S and C’ fabrics,

are observed to be related to D2. In one locality, just east of

Allen Island (Figure 1), S2 domains are observed within an

earlier S1 fabric (Figure 5e, f). The S1 fabric is southeast-

trending and dipping shallowly to the southwest, whereas

S2 fabric domains are northwest-trending and steeply dip-

ping to the northeast.

A later (D3) strain event is characterized by large, open

folds (F3) trending east-west and shallowly plunging to the

west-southwest, with wavelengths ranging from 2 to 7 km.

The large D3 crossfolds produce dome-and-basin fold in-

terference patterns, as observed from aerial reconnais-

sance. This folding also influences the topography through-

out the eastern orthogneiss complex, locally creating tec-

tonic ‘windows’ on anticlines and structural basins in the

synclines. The Qaqqanittuaq study area (cf. MacKay et al.,

2013) may be a structural basin created by F3 folding a large

F2 fold. Moreover, L2 features that are observed to plunge

both toward the northwest to northeast and southwest

(above) may have been initially parallel and now exhibit

this variability of plunge as a result of D3 crossfolding. The

only rocks that are largely unaffected by any of these three

major and pervasive strain events are the pegmatitic dikes,

which crosscut all other fabrics, and the diorite to gabbro

enclaves, which exhibit a massive texture.

Metamorphism throughout the eastern orthogneiss com-

plex is characterized by the general assemblage biotite±

plagioclase±hornblende±clinopyroxene±garnet in ton-

alitic gneiss and mafic rock units; this assemblage is indica-

tive of upper-amphibolite–grade metamorphism. Epidote

is locally present as part of the metamorphic assemblage in

regions preserving lower-amphibolite–grade metamor-

phism. Tremolite and actinolite are major constituents of

the ultramafic pods. The metasedimentary rocks also re-

cord assemblages of upper-amphibolite facies, including

biotite+garnet±sillimanite. Granulite-grade assemblages,

including orthopyroxene+biotite or garnet+clinopyroxene,

are variably preserved in the larger diorite pods and/or en-

claves throughout the eastern orthogneiss complex. The

orthopyroxene, which is indicative of granulite-facies con-

ditions, disappears toward the outer rims of the diorite pods

that are in contact with the host tonalitic gneiss.

Migmatitic textures are seen locally throughout the eastern

orthogneiss complex, appearing as layers of mineral

segregations, leucosome development and large, irregular

bodies of leucocratic material 10 cm to >1 m in size. It is
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Figure 5. Field photographs of tonalite within the eastern orthogneiss complex of Hall Peninsula, Baffin Island, Nunavut, showing: a) an F1

fold, where only one axial-planar fabric (S1) is visible, defined by aligned biotite; b) an enlarged view of the F1 fold from a); c) an F2 fold in
tonalitic gneiss verging to the east, with a west-dipping axial plane parallel to the S2 fabric; d) southwest-dipping quartz and feldspar rodding
lineation (L1 or L2), which is parallel to F2 or re-aligned F1-fold axes; e) a vertical face in tonalitic gneiss, showing dipping S2 corridors within
earlier S1 fabric; f) an enlarged view of (e). Abbreviations: E, east; N, north; NE, northeast; S, south; SW, southwest; W, west.



possible that some of the monzogranitic to syenogranitic

intrusive phases within the tonalite are a result of partial

melting and remobilization.

Preliminary interpretations

The sequence, from oldest to youngest, of ultramafic rocks

to gabbro, diorite, tonalite, monzogranite and syenogranite

is evidence of an evolving crustal-magma source during

generation of the eastern orthogneiss complex. Variations

in these particular igneous rock compositions may indicate

a continuum of changing magmatic conditions during tec-

tonic assembly and modification of the Archean terrane.

The general sequence of more mafic to felsic compositions

is a common trend for igneous rocks associated with con-

vergent-plate boundaries (Philpotts, 1990). Although plate

tectonics during the Archean was not operating in the same

manner as it does today, onset of the Wilson cycle of plate

tectonics is thought to have initiated after 3.0 Ga, with

subduction and collision becoming the main process of

continental formation (Tappe et al., 2011). The occurrence

of mafic and ultramafic rocks as enclaves within the

tonalitic gneiss indicates that these rocks would have ex-

isted prior to emplacement of the tonalitic gneiss. Alterna-

tively, it is possible that the mafic and ultramafic rocks were

emplaced as later dikes and sills, after crystallization of the

tonalite. Subsequent strain and deformation may have de-

formed (boudinaged) these rocks into the lenticular en-

claves and discontinuous layers.

A garnet-bearing quartzite interleaved with the Archean

tonalitic gneiss was reported to yield dominantly Archean

detrital zircon ages (Scott, 1999). The presence of other

Archean sedimentary rocks throughout the eastern

orthogneiss complex is likely. Metasedimentary rocks from

the western domain of Hall Peninsula were observed to

have differing characteristics with regard to mineral assem-

blages and pervasive fabrics (Skipton et al., 2013) than

those exposed within the eastern orthogneiss complex. The

western metasedimentary panels, which have been dated as

Proterozoic, appear to be better preserved, continuous (ran-

ging from 10 m to 1 km in width) and sometimes display

rhythmic layering, whereas some of the metasedimentary

panels in the eastern region of Hall Peninsula are more

weathered, rich in the metamorphic minerals garnet and

sillimanite and, ranging from 2 m to 10 m in width, are less

continuous. Both eastern and western metasedimentary

rocks contain large and distinct leucosomes rimmed by bio-

tite-rich melanosome indicating the presence of in situ par-

tial melting.

At one locality just west of Brevoort Island (Figure 1), the

tonalitic rocks within 1–5 m of the contact with metasedi-

mentary panels contain garnet. This garnet in the tonalitic

rocks may represent contamination by metasedimentary

melt, possibly during an intrusion of Archean tonalite into

Archean metasedimentary rocks or during subsequent re-

mobilization events. The true nature of the contacts is ob-

scured by later, intrusive pegmatite. Moreover, if there

were Archean sediments deposited and preserved within

the eastern orthogneiss complex, it is possible that some of

the plutonic phases intruding the tonalitic gneiss were

sourced by the partial melting of the Archean metasedi-

mentary rocks during regional tectonism.

Other contacts between the eastern orthogneiss complex

and metasedimentary panels observed just west of Allen Is-

land (Figure 1) are sharp and parallel to foliation, with the

metasedimentary rocks containing graphite and exhibiting

a flaggy texture (Figure 4a). In addition, these metasedi-

mentary rocks preserve well-defined rhythmic layering and

are part of a larger continuous panel compared with the

metasedimentary rocks just west of Brevoort Island. This

observation, coupled with the composite nature of the

gneiss and the absence of crosscutting relationships with

the metasedimentary rocks, argues against a simple intru-

sive contact (screen structure) between these two rock

types and instead favours a tectonic or depositional contact

in this case. An intrusive relationship cannot be completely

ruled out as subsequent high strain with large displace-

ments can obliterate any evidence of an intrusive contact

and also create these sharp contacts. In this alternative sce-

nario, the observed graphite could be a product of later hy-

drothermal activity. Repetition of these metasedimentary

panels with the same contact relationships was observed in

adjacent areas; the repetition of interleaved gneiss/meta-

sedimentary units in the eastern orthogneiss complex may

be due to folding or thrust imbrication.

The preservation of possible granulite-grade assemblages

within diorite enclaves in the orthogneiss complex leads to

a number of interpretations. A possible early metamorphic

event may have metamorphosed the eastern orthogneiss

complex to granulite facies prior to the amphibolite-facies

overprint. Alternatively, the ‘granulite-grade assemblage’

preserved in the diorite may be a reflection of an ortho-

pyroxene-bearing (magmatic) protolith. In the latter case,

the disappearance of orthopyroxene near the contact with

the surrounding tonalite might be the result of re-equilibra-

tion of the diorite due to compositional differences with the

host tonalite. If the former interpretation is correct, then the

early granulite-facies event could potentially be related to

tonalitic gneiss of the Nagssugtoqidian orogen (Aasiaat do-

main) in western Greenland, which is characterized by pre-

served granulite-facies assemblages, magmatic Archean

ages of ca. 2880 to 2820 Ma and a possible tectonothermal

event ca. 2810 to 2750 Ma (Jackson et al., 1990; Connelly

and Mengel, 1996). These Archean ages are broadly similar

to those documented by Scott (1999) for Hall Peninsula

tonalitic gneiss. Notably, Archean tonalitic gneiss can be

found on all other adjacent crustal blocks in the region, in-
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dicating the necessity of future analytical studies to further

assess the tectonic reconstructions of Hall Peninsula.

Future work

The main objective of this project is to provide a framework

for the eastern orthogneiss complex of Hall Peninsula. This

will be an integral part of the overall HPIGP and will also

have regional implications for reconstructing the assembly

of Baffin Island and the subarctic region as a whole. Goals

of the study are twofold: lithological and geochemical char-

acterization of the eastern orthogneiss complex of Hall

Peninsula and utilization of intrusive rocks as crustal

probes to assess the isotopic signature of the variably ex-

posed crust of Hall Peninsula.

Emplacement and evolution of the eastern orthogneiss

complex will be investigated in detail through petrological

and geochemical studies on the different plutonic phases.

This will lead to a better understanding and characteriza-

tion of the eastern orthogneiss complex, and comparisons

can be made with other Archean complexes in the region.

Geochronology can be used to further constrain the tempo-

ral relationships between the different phases of the eastern

orthogneiss complex and the relationships to other known

plutonic phases of Baffin Island. The tonalitic gneiss,

which is dominant throughout the eastern orthogneiss com-

plex, is of special interest as it raises many questions. For

example, was it emplaced during one large pulse of intru-

sive activity or were there several smaller pulses of varying

age, texture and composition? What is the source and cause

of the observed partial melting? Was it emplaced as sheets

or ballon-type plutons? When was it deformed and meta-

morphosed? What is its relationship to the sedimentary se-

quences?

Hall Peninsula has variably exposed portions of the ortho-

gneiss complex, as well as areas where the gneissic com-

plex may only occur at depth. With the eastern orthogneiss

complex exhibiting a structural deepening to the west, it is

plausible that these rocks continue underneath the younger

plutonic and metasedimentary rocks of western Hall Penin-

sula. This limits the current level of understanding of the

true extent of Hall Peninsula orthogneiss complex. If these

younger plutonic phases to the west intruded though older

crustal rocks at depth, then they can be used as a tool to as-

sess the character of this underlying crust. Two of these

plutonic rock types (charnockite and monzogranite, as de-

scribed in Machado et al., 2013) occur with a large enough

distribution and frequency throughout Hall Peninsula to be

used as crustal probes to analyze the Nd-isotopic signature

of the crust (e.g., Whalen et al., 2011). The unique Nd-iso-

topic signature of the underlying crust is inherited by the in-

trusive body that pierces it. This unique signature can then

be compared directly with the Nd signature of the tonalitic

gneiss in the eastern orthogneiss complex, to see if the

orthogneiss complex does indeed extend underneath the

rest of Hall Peninsula to the west. Subsequent comparisons

can then be made with adjacent crustal blocks of the Rae

craton, Meta Incognita microcontinent, western Greenland

and Nain craton to better constrain models of the crustal

evolution of Hall Peninsula. An east-west–sampling

transect across Hall Peninsula exclusively to collect

charnockite and monzogranite is planned for the 2013 field

season.

Economic considerations

A detailed structural, petrological and isotopic character-

ization of the eastern orthogneiss complex can provide im-

portant emplacement relationships for these plutonic

phases. With this information, correlations between rock

types across Baffin Island and the entire subarctic can be

conducted to improve the current level of understanding of

basement architecture. Moreover, these data and maps pro-

vide a framework that can help target both areas of possible

mineralization and carving-stone locales, two economi-

cally important industries for the communities of Nunavut.

The ultramafic pods described above have a similar petrol-

ogy to carving-stone material that is in demand and high-

light the potential for larger and better quality carving-

stone deposits to be found in this region. The associated

geochemical and Nd-isotope investigations of the plutonic

phases can help delineate the unique signature of both the

exposed and buried crust on Hall Peninsula, in an attempt to

compare it with the adjacent crustal domains. In addition,

the geochemical and isotopic studies of intrusive units that

were potentially sourced from the mantle can give insight

into the genesis and possible location of diamond-bearing

kimberlites on the peninsula. If the known diamondiferous

kimberlites on Hall Peninsula can be associated with a par-

ticular geochemical signature or occurrence within a cer-

tain crustal domain, then improved strategies can be devel-

oped for vectoring toward additional deposits.
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