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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. Atotal of 18 ultramafic occurrences were

identified east of Iqaluit on Baffin Island during the 2012 field season; of these, 11 occurrences were identified as peridotite

or pyroxenite. The occurrences of interest are olivine- and/or pyroxene-rich, often partially altered to, or containing veins

of, serpentine. Four of these occurrences were evaluated in the field as part of this study and will be characterized using pe-

trography and geochemical analysis of major, trace and rare earth elements. These occurrences will also be evaluated as po-

tential sources of carving stone. Interviews will be conducted with one or more experienced Inuit carvers to determine what

attributes distinguish a suitable carving stone and whether the samples collected from each site meet these criteria.

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. En tout, 18 occurrences de roches ultramafiques ont été identifiées à l’est d’Iqaluit sur l’île de

Baffin au cours de la campagne d’exploration de 2012, dont 11 ont été identifiées comme étant de la péridotite ou de la

pyroxénite. Les occurrences d’intérêt sont riches en olivine ou en pyroxène, et sont souvent partiellement altérées en veines

de serpentine ou en contiennent. Quatre de ces occurrences ont été évaluées sur le terrain dans le cadre de cette étude et leurs

caractéristiques seront établies à l’aide d’analyses pétrographiques et géochimiques portant sur les principaux éléments, les

éléments de traces et les éléments des terres rares. Le potentiel de ces occurrences comme source de pierre à sculpter fera

également l’objet d’une évaluation. Des entrevues seront réalisées avec un ou plusieurs sculpteurs inuits expérimentés afin

de déterminer les attributs d’une bonne pierre à sculpter et d’établir si les échantillons prélevés à chaque site répondent à ces

critères.

Introduction

The Hall Peninsula Integrated Geoscience Program

(HPIGP) is being led by the Canada-Nunavut Geoscience

Office (CNGO) in collaboration with the Government of

Nunavut, Aboriginal Affairs and Northern Development

Canada, Dalhousie University, University of Alberta, Uni-

versité Laval, University of Manitoba, University of Ot-

tawa, University of Saskatchewan, Nunavut Arctic College

and the Geological Survey of Canada. It is supported logis-

tically by several local, Inuit-owned businesses. The study

area comprises all or parts of six 1:250 000 scale National

Topographic System (NTS) 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.

During the summer of 2012, fieldwork under the HPIGP

was carried out on southern Hall Peninsula, east of Iqaluit.

To support the mapping efforts of the CNGO, Budkewitsch

et al. (2013) made use of remote predictive mapping tools
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to identify areas within the Hall Peninsula, where weather-

ing of rocks has resulted in high levels of iron-oxide stain-

ing. This exercise was carried out to identify units of poten-

tial economic interest, as well as to identify units that could

serve as lithological markers. In the course of their study

(Budkewitsch et al., 2013), they visited 20 sites identified

through these techniques to determine which geological

units corresponded to the iron-stained areas. A correlation

was observed between several of the examined sites and ex-

posures of ultramafic rock identified in the field as perid-

otite and pyroxenite, which were either partially or com-

pletely altered to serpentinite. The latter lithology is of

singular importance in Nunavut, as the Nunavut Land

Claims Agreement (Nunavut Tunngavik Inc., 2009) gives

the Inuit rights to any discoveries on Crown lands of ‘carv-

ing stone’, defined as serpentinite, argillite and soapstone.

The author was charged with carrying out a study designed

to examine these occurrences geologically and to assess

their potential as sources of raw material for use by local

carvers (Figure 1).

In total, 18 ultramafic occurrences were identified during

the field season, of which eleven (Figures 2a-e, 3a-f; Ta-

ble 1) consist of peridotite or pyroxenite, a composition

amenable to alteration to serpentinite or soapstone, and oc-

cur in sufficient volume to be considered for quarrying op-

erations. The remaining occurrences are either of a differ-

ent composition (hornblendite or lamprophyre) or are volu-
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Figure 1. Ultramafic occurrences with potential as carving stone on southern Hall Peninsula, Baffin Island, Nunavut.
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Figure 2. Photographs of ultramafic occurrences on southern Hall Peninsula, Baffin Island, Nunavut, showing stations a) 12MBC-B045
(aerial view approximately 600 m wide; photo by P. Budkewitsch); b) 12MBC-B077 (CNGO-HPIGP photo no. 12MBC-B077P02

1
); c)

12MBC-B080 (CNGO-HPIGP photo no. 12MBC-B080P01); d) 12MBC-B115 (CNGO-HPIGP photo no. 12MBC-B115P01); e) 12MBC-
K074 (dark rock in foreground approximately 2.5 m in width; CNGO-HPIGP photo no. 12MBC-K074P01).

1 Unless otherwise indicated, all numbered photos are from the Canada-Nunavut Geoscience Office Hall Peninsula Integrated Geoscience
Program database.
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Figure 3. Photographs of ultramafic occurrences on southern Hall Peninsula, Baffin Island, Nunavut, showing stations a) 12MBC-M067
(CNGO-HPIGP photo no. 12MBC-W005P02); b) 12MBC-K099 (CNGO-HPIGP photo no. 12MBC-K099P03); c) 12MBC-R023 (CNGO-
HPIGP photo no. 12MBC-R023P06); d) 12MBC-S083 (CNGO-HPIGP photo no. 12MBC-S083P01); e) 12MBC-W001 (CNGO-HPIGP
photo no. 12MBC-W002P11); f) 12MBC-W003 (photo by M. Senkow). Hammer in photographs is approximately 1 m long.



metrically insignificant and are therefore not the subject of

further discussion. Four of the 11 occurrences identified

were examined as part of this study; the other occurrences

either were not logistically reachable within the time avail-

able or were discovered later in the field season.

Description of occurrences

Station 12MBC-B045

Station 12MBC-B045 is a lozenge-shaped outcrop (Figure

2a) approximately 250 m wide by 500 m long with signifi-

cant relief (estimated 75 m from base to peak). The compo-

sition varies from dunite to pyroxenite, with amphibole

phenocrysts. Both serpentine and talc are found in certain

areas of the outcrop. The unit weathers red-brown to mus-

tard-brown to green; it is not clear what causes the differen-

tial weathering, as the units appear compositionally similar.

Station 12MBC-M067

This station includes three ultramafic outcrops each ap-

proximately 3 to 5 m wide by 8 to 10 m long (Figure 3a).

Similarly to station 12MBC-W001 discussed below, two

compositional variations were observed at this station: the

lower phase is fine-grained and homogeneous, whereas the

upper phase is medium- to coarse-grained, with amphibole

and serpentine phenocrysts. Both phases are olivine-rich

and are intruded by amphibole veins, which range in size

from centimetres to decimetres. This unit weathers mus-

tard-brown and features an anastomosing texture on the

weathered surface (Figure 4).

Station 12MBC-W001

Station 12MBC-W001 consists of a cliff of ultramafic rock

approximately 100 m long by 15 m high exposed on a hill-

side. This occurrence is divided into two distinct, mustard-

brown weathering phases: the lower 8 to 10 m is a strongly

foliated (065°/53°), fine-grained and olivine-rich unit, with

some alteration to serpentine, and has been identified in the

field as dunite; the upper 5 to 7 m unit is coarse-grained, has

an anastomosing texture, which includes amphibole pheno-

crysts, and is intruded by veins up to 10 cm wide consisting

of coarse phlogopite and serpentine. The ultramafic unit is

overlain by a unit of monzogranite gneiss intruded by rafts

of garnet-bearing psammite, which is itself overlain by

massive tonalite.

A unit of similar composition is found approximately

200 m from station 12MBC-W001, consisting of a flat-ly-

ing pod of ultramafic rock approximately 30 m wide (Fig-

ure 3e). The unit is primarily composed of olivine and in-

cludes coarse amphibole phenocrysts as well as veins of

phlogopite and serpentine, as discussed above; these veins

may be a late feature, as evidenced by the lack of deforma-

tion of the phlogopite crystals.

Station 12MBC-W003

Station 12MBC-W003 comprises several pods of olivine-

rich ultramafic rock (Figure 3f) with an anastomosing tex-

ture, common amphibole phenocrysts and some olivine al-

tered to serpentine. The outcrops weather mustard-brown,

similarly to the outcrops described at the previous station.

Discussion

Characterization of the ultramafic occurrences examined

during the field season is still at the preliminary stage. Sam-
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Table 1. Ultramafic occurrences on southern Hall Peninsula, Baffin Island, Nunavut.

Figure 4. Anastomosing texture on the weathered surface of ultra-
mafic occurrence 12MBC-M067 on Hall Peninsula, Baffin Island,
Nunavut (CNGO-HPIGP photo no. 12MBC-W006P06).



ples will be sent for thin-section preparation and geochemi-

cal analysis of major, trace and rare earth elements. The oc-

currences will also be examined in the context of the

regional geological data, including other known ultramafic

bodies outside the project area. Questions to be answered

include resolution of the approximate age of the occur-

rences (Archean or Proterozoic?) as well as the nature of

their mode of emplacement. The potential of these occur-

rences to be used as a source of carving stone will be evalu-

ated by

� the quality of the stone, in terms of hardness, grain size,

homogeneity and other features; and

� the relative ease of access to each location by travel

overland or by sea.

Economic considerations

Because of their potential as sources of raw material for

carving, the ultramafic occurrences identified during the

HPIGP are of chief interest to the Inuit of Nunavut. Inuit

artists rely on dependable sources of carving stone to allow

them to continue to produce and sell carvings. This study

will help determine the quality of stone at each deposit vis-

ited. Table 1 lists the estimated size of each station identi-

fied during the field season, using the classification system

established by the Nunavut Carving Stone Deposit Evalua-

tion Program (NCSDEP; Beauregard et al., 2013). A volu-

metric estimate for each station based on field notes is also

given in the same table; these numbers are tentative and are

intended only to give a relative idea of the size of each oc-

currence.

Using the NCSDEP classification system, the deposits with

the most potential for quarrying are those of modest size or

larger located near tidewater. Five of the 11 sites meet these

criteria: stations 12MBC-B045, -B077, -B080, -B115 and -

W001. Station 12MBC-B045 is located on southern Hall

Peninsula, approximately 5 km inland of Napoleon Bay.

Stations 12MBC-B077 and -B080 are both located on the

Lemieux Islands; the former is a short distance from the wa-

ter, whereas station 12MBC-B080 is directly on shore. Sta-

tion 12MBC-B115 is located on eastern Hall Peninsula,

less than 10 km inland of Okalik Bay and station 12MBC-

W001 is located on Barrow Peninsula, within 3 km of the

coast. However, of these five occurrences, only two (sta-

tions 12MBC-B045 and -W001) were visited by the author

and will be assessed in greater detail in the course of this

study.

At this point, it is premature to state whether any of the sites

examined possess the correct combination of quality stone

and ease of access to be considered suitable for quarrying.

Moreover, analysis for the asbestos-bearing mineral

chrysotile should be conducted before using carving stone

from any of these sites.
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