
Uranium-lead geochronological studies of Hall Peninsula, Baffin Island,
Nunavut: contributions to mapping and tectonics

N.M. Rayner, Natural Resources Canada, Geological Survey of Canada, Ottawa, Ontario,

nrayner@nrcan.gc.ca

G. Machado, Canada-Nunavut Geoscience Office, Iqaluit, Nunavut

C. Bilodeau, Canada-Nunavut Geoscience Office, Iqaluit, Nunavut

M.R. St-Onge, Natural Resources Canada, Geological Survey of Canada, Ottawa, Ontario

Rayner, N.M., Machado, G., Bilodeau, C. and St-Onge, M.R. 2013: Uranium-lead geochronological studies of Hall Peninsula, Baffin Is-
land, Nunavut: contributions to mapping and tectonics; in Summary of Activities 2012, Canada-Nunavut Geoscience Office, p. 23–28.

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. Modern geological maps not only record

lithological observations but incorporate interpretations on the nature of the protolith and the subsequent metamorphic, de-

formation and tectonomagmatic history. Precise, absolute age constraints are an essential component of modern mapping,

as they aid in the calibration of the legend, strengthen regional correlations and place time brackets on tectonometamorphic

events. A comprehensive uranium-lead geochronology research program is underway at the Geological Survey of Canada

Geochronology Laboratory in support of new 1:250 000 scale geological maps of Hall Peninsula, Baffin Island, Nunavut.

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. Les cartes géologiques modernes consignent non seulement les observations lithologiques,

mais incorporent aussi des interprétations sur la nature du protolite et sur l’histoire du métamorphisme, de la déformation et

du tectonomagmatisme ultérieurs. L’établissement de limites circonscrivant précisément l’âge absolu est une composante

essentielle de la cartographie moderne, car de telles contraintes aident à étalonner la légende, elles renforcent les

corrélations régionales et elles permettent de mieux situer dans le temps les événements tectonométamorphiques. Un

programme exhaustif de recherche géochronologique U-Pb est en cours au Laboratoire de géochronologie de la Commis-

sion géologique du Canada à l’appui des nouvelles cartes géologiques à l’échelle de 1/250 000 de la péninsule Hall sur l’île

de Baffin (Nunavut).

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
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mapping in mineralized areas, microdiamonds, sediment-

ary rock xenoliths and permafrost. Summaries and prelimi-

nary observations for all of these studies can be found in

this volume.

There exists a critical knowledge gap in our understanding

of the geology and tectonic setting of Hall Peninsula. Re-

connaissance helicopter mapping across the entire penin-

sula was undertaken in the mid-1960s by Blackadar (1967).

Scott (1996) carried out more detailed mapping of a narrow

corridor in the northwestern quadrant of the 2012 mapping

area and provided the first modern geochronological con-

straints (Scott, 1999). The combined mapping and analyti-

cal studies of both of these workers led to the subdivision of

Hall Peninsula into three lithotectonic domains (Figure 1).

Farthest to the east is a domain of tonalitic gneiss, injected

monzogranite and minor metasedimentary rocks. A central

domain is inferred to correlate with the Paleoproterozoic

Lake Harbour group of semipelite, psammite and minor

marble (St-Onge et al., 2006). A western domain is com-

posed largely of amphibolite- to granulite-grade monzo-

granites that were attributed to the Cumberland Batholith

(Scott, 1996).

Existing geochronology of Hall Peninsula (Scott, 1999) in-

dicates that the gneissic rocks of the eastern domain are ca.

2.92–2.80 Ga in age and that clastic units associated with

the gneiss domain contain only Archean detritus. Detrital

zircons recovered from samples from the central meta-

sedimentary domain of Scott (1996) are almost exclusively

Paleoproterozoic in age, with a maximum age of deposition

of 1.93 Ga. Garnet±orthopyroxene–bearing monzogranites

to the west yield ages of 1869–1850 Ma. These are inter-

preted to be a component of the Cumberland Batholith, a

voluminous suite of 1.865–1.845 Ga, mainly granulite-fa-

cies, high-K to shoshonitic intracrustal granitoid rocks

(Whalen et al., 2010). With the exception of late unde-

formed pegmatites, all units on Hall Peninsula have experi-

enced pervasive tectonic reworking and have been sub-

jected to thermal effects associated with the Trans-Hudson

orogeny between the bounding Superior and Rae cratons.

During the 2012 field season, approximately 20 samples

were identified and collected across the entire southern half

of Hall Peninsula as potential geochronology targets (Fig-

ure 2). This regionally extensive and lithologically diverse

suite of samples will contribute to the calibration of the

bedrock map legend and enhance our understanding of

three fundamental tectonic questions:

� Delineation, characterization and correlation of

Archean crystalline basement: The assemblage of

tonalite-granodiorite-monzogranite gneisses observed

on eastern Hall Peninsula is complex, composed of mul-

tiple phases that have been strongly deformed and trans-

posed (Figure 2a). A suite of samples encompassing a

range of compositions and deformation states has been

collected in order to characterize the phases of the

gneiss complex. These results will allow testing of some

of the proposed cratonic correlations in this region. St-

Onge et al. (2009) proposed a link between the Archean

gneisses of Foxe and Hall peninsulas and Archean units

of the Aasiaat Domain of West Greenland. Alternative

interpretations suggest a correlation with the basement

of the North Atlantic craton (Corrigan et al., 2012).

� Characterization and correlation of the supracrus-

tal sequences: Samples of clastic sedimentary rocks

were collected for detrital zircon analysis to determine

the maximum age of deposition, as well as to character-

ize their provenance signature. Outstanding questions

include whether metasedimentary rocks within the east-

ern gneiss domain, commonly associated with amphi-

bolite, are exclusively Archean in age or if units of

Paleoproterozoic age are also present (Figure 2b). Com-

parisons of the provenance profiles of sediments across

Hall Peninsula (Figure 2c) with similar datasets from

Lake Harbour Group rocks on southern Baffin Island,

Tasiuyak gneiss in Labrador (Scott and Gauthier, 1996;

Scott, 1999) and possible equivalents in Greenland

(Hollis, 2006; Thrane and Connelly, 2006) will contrib-

ute to the assessment of regional tectonostratigraphic

correlations and associated paleogeographic implica-

tions.

� Paleoproterozoic tectonomagmatic evolution: Gran-

itoid rocks in the west-central part of Hall Peninsula

have been dated at 1.89 Ga and 1.865–1.845 Ga (Scott,

1999), the latter interpreted to belong to the Cumberland

Batholith (Figure 2c; Whalen et al., 2010). Recent map-

ping to the north on Cumberland Peninsula has identi-

fied an assemblage of 1.90–1.88 Ga magmatic rocks, in-

formally named the Qikiqtarjuaq suite (Sanborn-Barrie

et al., 2011a–c; Rayner et al., 2012). Characterization of

the geochemistry, distribution and age of Paleopro-

terozoic magmatic suites within the project area will

shed light on the tectonomagmatic evolution of this seg-

ment of the Trans-Hudson Orogen. Constraints on

Paleoproterozoic deformation will be provided by sam-

ples with clear crosscutting relationships to host rocks

and structures (Figure 2d).

The entire suite of samples will also provide a framework

for the more detailed work of the student theses. As appro-

priate, additional geochronological work may be under-

taken to enhance the scientific scope of the student projects

and provide training to these young researchers in innova-

tive laboratory techniques. Results will be released to the

public by the end of the project lifetime (March 2014) as in-

ternal reports and in the web-accessible Canadian Geo-

chronology Knowledgebase. Preliminary results will be

presented in poster and oral presentations at venues such as

the Nunavut Mining Symposium, as they become avail-

able.
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Figure 1: Simplified geology of Hall Peninsula, Baffin Island, Nunavut (from St-Onge et al., 2006). Samples to be assessed for geochronol-
ogical analyses are shown, colour coded by broad rock type.



Economic considerations

U-Pb geochronology of a suite of well-constrained sam-

ples, in conjunction with recent mapping and geophysical

surveys, will distinguish between Archean and Proterozoic

supracrustal sequences and evaluate their metallogenic po-

tential for precious metals, base metals and rare elements.

Correlations with better known packages in Nunavut and

elsewhere will be assessed. A better understanding of the

Archean basement architecture and the effects of Paleopro-

terozoic reworking during the Trans-Hudson orogeny will

provide a regional tectonic framework for the recent dis-

coveries of diamond-bearing kimberlites on northern Hall

Peninsula.
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Figure 2: a) Representative photo of the strongly deformed, polyphase nature of the tonalite-granodiorite-monzogranite gneiss complex
that dominates eastern Hall Peninsula; 45 cm hammer for scale. b) Extensive exposure of psammite associated with amphibolite and
calcsilicate from eastern Hall Peninsula (12MBC-F104); geologist (approximately 180 cm) for scale. c) Representative photo of the western
domain, proximal to 12MBC-R15; rusty rafts of semipelite are preserved in white-weathering monzogranite; 30 cm hammer for scale. Inset:
detail of clusters of lilac garnet in white monzogranite; 1 cm scale card. d) Foliated, white-weathering monzogranite cutting a deformed am-
phibolite at station 12MBC-K79; age constraints on the monzogranite will provide a minimum age for the early deformation (dashed blue
lines) in the amphibolite and a maximum age for subsequent deformation (red dot-dashed line) of the monzogranite; hammer (45 cm) for
scale.
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