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Abstract

The Kangiqsukutaaq quarry, located approximately 160 km east of Cape Dorset, Nunavut, has been providing excellent-
quality serpentinite carving stone to Inuit carvers within the southern Baffin Island region for over 50 years. Geological
mapping by the Canada-Nunavut Geoscience Office, and a high-resolution ground magnetic survey by De Beers Canada
Exploration Inc., were recently carried out at the quarry to identify the extent of at-surface and surface-accessible carving
stone. The Qikiqtani Inuit Association requires this information to develop a site-management plan that reduces risks asso-
ciated with quarrying, and to better understand the resource potential remaining at the site. Geological field observations in-
dicate that there is very little at-surface and surface-accessible serpentinite remaining at Kangiqsukutaaq, which has tradi-
tionally been quarried by hand. However, magnetic survey data suggest that subsurface serpentinite underlies the wasterock
and overburden between the two established quarry pits. Considerations and recommendations for future development and
site management at the Kangiqsukutaaq quarry are provided, as well as techniques for future exploration of new potential
carving stone deposits.

Résumé

La carrière Kangiqsukutaaq, située environ 160 km à l’est de Cape Dorset, au Nunavut, fournit depuis plus de 50 ans de la
serpentinite d’excellente qualité aux sculpteurs inuits de la région méridionale de l’Île de Baffin. Des travaux de cartograph-
ie géologique, entrepris par des chercheurs du Bureau géoscientifique Canada-Nunavut, et un levé magnétique au sol à
haute résolution, réalisé par la société De Beers Canada Exploration Inc., ont récemment eu lieu à l’endroit de la carrière en
vue de déterminer l’étendue de roche à sculpter se trouvant en surface ou accessible à partir de la surface. L’Association des
Inuits de Qikiqtani a besoin de ces données afin de mettre au point un plan de gestion du site conçu en vue de réduire les
risques associés à l’exploitation des carrières, et afin de pouvoir mieux estimer l’importance des ressources potentielles en-
core disponibles à ce site. À partir des observations géologiques faites sur place, il appert qu’il ne reste que peu de serpentin-
ite, que ce soit en surface ou accessible à partir de la surface, dans la carrière Kangiqsukutaaq, carrière qui a toujours été
exploitée manuellement. Cependant, les données obtenues lors du levé magnétique semblent indiquer la présence à faible
profondeur de serpentinite sous-jacente aux roches stériles et aux morts-terrains qui occupent l’espace entre les deux mines
établies. Les points à examiner et les recommandations soulevés dans le présent rapport portent sur la mise en valeur future
et la gestion de la carrière Kangiqsukutaaq, ainsi que sur des techniques pouvant servir à déceler de nouveaux gisements de
pierre à sculpter lors de travaux d’exploration futurs.
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Introduction

Kangiqsukutaaq (also known as Korok Inlet; lat. 64°23'44"N,
long. 73°19’24"W) hosts a serpentinite carving stone de-
posit located approximately 160 km east of Cape Dorset
and approximately 240 km northwest of Kimmirut. Since
the 1960s, the site has been one of the preferred carving
stone quarries accessed by people from across southern
Baffin Island. Quarrying is done manually, using jack-
hammers, shovels, pry bars and wheelbarrows. The Kang-
iqsukutaaq quarry site belongs to the Inuit of Cape Dorset
under Inuit Owned Lands parcel #CD39, and the land is
managed by the Qikiqtani Inuit Association (QIA) Depart-
ment of Lands and Resources.

The demand for excellent-quality carving stone in the terri-
tory is rising, as the art form is becoming more popular and
reaching global markets. Therefore, the few known excel-
lent-quality surface-available deposits are being rapidly
consumed to meet the demand. Since 2010, the Govern-
ment of Nunavut Department of Economic Development
and Transportation (EDT) has been evaluating the resource
potential and quantifying deposit volumes at existing
quarry sites across the territory through the Nunavut Carv-
ing Stone Deposit Evaluation Program (NCSDEP;
Beauregard et al., 2013). This initiative found that carvers
usually compare the quality of other carving stone to that
produced from the Kangiqsukutaaq quarry. This stone is
highly regarded for its overall consistency, toughness,
holding of fine detail and smooth finished polish. Kangiq-
sukutaaq carving stone can be quarried in large blocks and
has a Mohs hardness of 2.0–2.5.

The QIA has been working with the Community Lands and
Resources Committees of Kimmirut, Cape Dorset and
Iqaluit, as well as users of the Kangiqsukutaaq quarry, to
determine future site-management actions. Safety is a pri-
mary concern at the site after many years of unmanaged
quarrying. Accumulation of wasterock and overburden in
both the upper and lower pits, garbage around the site, and
lack of equipment to manage overhanging rock and soil are
all problems requiring attention. Thus, after several meet-
ings, the QIA and quarry stakeholders have concluded that
there is a definite need to create a collective plan to further
manage the site.

In August 2013, the QIA, the Canada-Nunavut Geoscience
Office (CNGO), De Beers Canada Exploration Inc. and
EDT conducted geological mapping (Figure 1a), a high-
resolution walking magnetic survey (Figure 1b) and a pre-
liminary land survey of the Kangiqsukutaaq quarry. Logis-
tics support and transportation from Cape Dorset were pro-
vided by a local outfitter, who also established a camp on
site and monitored wildlife. Representative rock samples
were collected for geochronological and geochemical anal-
yses in support of an M.Sc. thesis by R. Pikor (supervised

by A. Camacho) at the University of Manitoba on the geo-
logical development of select carving stone deposits on
southern Baffin Island. The extent of the carving stone de-
posit, and the quality and quantity of remaining surface-ac-
cessible carving stone in the two quarry pits and around the
site were investigated. The geological observations and in-
terpretations from the quarries presented in this paper will
assist the QIA and quarry stakeholders to develop manage-
ment strategies for future work and increased site safety at
Kangiqsukutaaq.

Geological observations

The northern end of Kangiqsukutaaq is underlain by Paleo-
proterozoic metasedimentary units of the Lake Harbour
Group and relatively younger Paleoproterozoic intrusive
biotite-granite gneiss (Jackson and Taylor, 1972; Scott et
al., 2002; St-Onge et al., 2007; Sanborn-Barrie et al., 2008).
The mapped carving stone comprises serpentinite derived
from metasomatized ultramafic rock found within the Lake
Harbour Group (Figure 1a). All rock units experienced re-
gional granulite-facies metamorphism, pervasive amphi-
bolite-facies overprinting and deformation associated with
the 2.0–1.8 Ga terminal collision of the Trans-Hudson
Orogen (Sanborn-Barrie et al., 2008; St-Onge et al., 2009).

Rock types

Lake Harbour Group metasedimentary units

The metasedimentary rocks in the vicinity of the quarry
comprise white to grey impure marble structurally overlain
by psammitic and pelitic strata that contain a large amount
of monzogranitic partial melt. The coarse-grained marble is
about 35 m thick near tidewater and up to about 50 m thick
approximately 300 m inland. The marble displays a region-
ally consistent, steeply eastward-dipping compositional fo-
liation defined by layers of medium-grained serpentine
pseudomorphs after olivine, and lesser magnetite, apatite,
phlogopite and diopside (Figure 2a). Several calcsilicate
layers were observed near the upper quarry continuing to
the north within the marble unit (Figure 2b). These layers
range from 0.3 to 2 m wide, are generally oriented parallel
to the regional north-south foliation, and contain tremolite,
actinolite, phlogopite, calcite and minor diopside.

The Lake Harbour Group psammite and pelite units also
display the pervasive north-south regional foliation re-
corded in the marble. The foliation is defined by composit-
ional layering of monzogranitic partial-melt seams and gar-
net+biotite±orthopyroxene restite. The abundance of melt
and presence of orthopyroxene confirm that this area has
experienced granulite-facies metamorphism. Retrogres-
sion from granulite-facies conditions is inferred from the
presence of porphyroblastic garnet, up to 4 cm wide, that
displays symplectite textures with quartz (Figure 2c).
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Figure 1: Kangiqsukutaaq quarry and surrounding area, southern Baffin Island, Nunavut: a) geology and structures; map area de-
tailed in Figure 4 is outlined in black; b) high-resolution ground magnetic survey overlain with geological contacts and faults for geo-
graphic reference; a strong magnetic dipole signature coincides with the serpentinite-bearing marble unit.



196 Canada-Nunavut Geoscience Office

Figure 2: Photographs of the Kangiqsukutaaq quarry, southern Baffin Island, Nunavut: a) Paleoproterozoic marble with layers of serpen-
tine+magnetite+diopside are cut and offset by minor faults, looking south-southwest from just west of the upper quarry; b) deformed
calcsilicate layer hosted in marble, looking north-northeast; c) garnet+quartz symplectite in psammite east of the lower quarry; d) west wall
of the lower quarry exposing the highest quality carving stone (type 1 serpentinite), typically found within the core of the deposit; quarry
walls are marked with several orientations of slickenlines, dominantly indicating sinistral motion’ e) banded serpentine and calcite (type 3
serpentinite) common to the outer rim of the serpentinite body; eraser pen for scale is 1 cm in diameter; f) two generations of leucosome
were documented in the biotite-granite gneiss; the earlier leucosome and associated restite boundaries are folded (yellow dashed line) and
cut by the later, more voluminous leucosome; both leucosome generations are subsequently deformed; hammer for scale is 40 cm long.
Abbreviations: bio, biotite; cal, calcite; di, diopside; gar, garnet; ksp, K-feldspar; mag, magnetite; qtz, quartz; srp, serpentine.



Serpentinite

The carving stone extracted from the Kangiqsukutaaq
quarry comes from a 7–10 m wide serpentinized ultramafic
sill hosted in the Lake Harbour Group marble. The serpen-
tinite outcrop is restricted to the two quarry pits (upper and
lower), which are mostly covered with wasterock by quarry
users to minimize oxidation and weathering of the fresh
surfaces.

The serpentinite can be divided compositionally into three
types. Type 1 is the most abundant and is dominated by
cryptocrystalline antigorite (Fe-rich serpentine end-mem-
ber) with minor fine-grained magnetite. Brittle fracture
planes 1–2 mm wide criss-cross through the massive host
and are filled with prismatic chrysotile (Mg-rich serpentine
end-member) oriented perpendicular to the fracture planes
and minor calcite. Type 1 is found at the centre of the ser-
pentinite body and ranges in colour from medium to dark
green, black or dark brown (Figure 2d).

Type 2 is found within the outer 0.5–2 m of the serpentinite
body. Cryptocrystalline antigorite is the dominant compo-
nent of the Type 2 serpentinite, and chrysotile is also pres-
ent as 2–4 mm long grains. Minor magnetite, brucite and cal-
cite were observed in varying proportions throughout the
Type 2 serpentinite. Weathered rock faces are black with a
white polka-dot texture, and fresh faces are generally dark
green.

Type 3 is less abundant than type 2 and occurs as a 10–
50 cm wide rim around the serpentinite body at the meta-
morphosed contact with the Lake Harbour Group marble.
Other than antigorite and chrysotile, type 3 serpentinite
also contains a major calcite component that was found to
increase with proximity to the marble. Fine-grained serpen-
tine dominantly pseudomorphs medium-grained euhedral
olivine, and phlogopite occurs as 0.5–1.5 cm thick books
concentrated in 2–5 cm thick discontinuous lenses. This
rock type has a banded or layered texture that appears black
and white on weathered faces (Figure 2e), but fresh or pol-
ished surfaces show the green colour of the serpentine
against the white calcite.

Biotite-granite gneiss

Intrusive biotite-granite gneiss lies to the northwest of the
Lake Harbour Group units at the northern end of Kangiq-
sukutaaq (St-Onge et al., 2007). The gneiss is characterized
by a compositional foliation that is defined by fine-grained
leucosome with thin restite boundaries (Figure 2f). The
fabric is tightly folded axial planar to the north-south re-
gional foliation and crosscut by a second generation of
coarse-grained leucosome. Isolated, boudinaged mafic
pods within the biotite-granite gneiss are wrapped by the
earlier leucosome and crosscut by the later, more volumi-
nous, coarse-grained leucosome.

Randomly oriented syenogranite dikes crosscut all meta-
morphic features in the biotite-granite gneiss. These dikes
are generally medium grained and locally contain magne-
tite, amphibole and epidote where the dikes are in contact
with mafic components in the gneiss.

Monzogranitic leucogranite

The contact between the biotite-granite gneiss and the Lake
Harbour Group marble is marked by a 10–15 m wide,
steeply east-dipping, pegmatitic monzogranitic leucogran-
ite dike. The leucogranite lower (western) contact with the
gneiss is straight and clearly defined. Rare enclaves of the
host biotite-granite gneiss are incorporated in the leuco-
granite 30–50 cm from the contact. The leucogranite upper
(eastern) contact with the marble is also clear and well de-
fined, and is associated with a calcsilicate layer that pinches
and swells from 0.2 to 2 m wide along strike (Figure 3a).
The leucogranite contains individual and clustered ortho-
pyroxene crystals up to 1 cm long within 2 m of the marble
contact, and displays a weak foliation defined by elongated
aggregates of quartz.

The Lake Harbour Group marble-psammite contact is
marked by a similar 5 m wide leucogranite dike that forms
the competent overhanging eastern wall of the lower quarry
(Figure 3b). North of the upper quarry, 1.5–4 m wide
leucogranite dikes were also observed cutting through the
marble unit parallel to the regional north-south foliation.

Late structures

The serpentinite at Kangiqsukutaaq is variably sheared due
to sinistral movement along a 6–8 m wide northeast-south-
west fault that runs through the host marble parallel to the
eastern contact with the leucogranite dike and structurally
overlying psammite unit. A later, major, northwest-south-
east sinistral fault system (Figures 1a, 3b) that runs through
the end of the bay cuts the regional north-south foliation
and truncates the southern end of the serpentinite deposit in
the lower quarry. Observable at low tide, a 2 m by 2 m ser-
pentinite body in contact with marble is juxtaposed with
psammite, indicating about 27 m of left-lateral displace-
ment along a parallel, relatively minor fault (Figure 3c).
Several minor northwest-southeast faults with centimetres
to metres of sinistral displacement were observed within
the marble unit near the upper quarry. The major fault sys-
tem cutting through the bay is responsible for delimiting
and offsetting segments of the serpentinite body; however,
serpentinite was not identified during field investigations
of the marble southeast of the bay fault.

Serpentinization of the ultramafic unit at Kangiqsukutaaq
is restricted to zones affected by late faulting (Figure 2a).
Serpentinite is interpreted to have formed during brittle de-
formation when faulting opened pathways for metamor-
phic fluids to interact with the ultramafic unit and
hostrocks. In the ultramafic unit, the primary and/or previ-
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ously stable metamorphic mineral assemblages have been
completely overprinted by the low-grade, serpentine-bear-
ing mineral assemblages, suggesting that fluid interaction
occurred within lower greenschist-facies conditions. The
differences in major mineral assemblages and proportions
documented in the three types of carving stone suggest a
change in chemical composition across the deposit, which
is interpreted to result from fluid interaction within the mar-
ble, at the contact between the marble and the ultramafic
unit, and within the ultramafic unit.

The boudinaged character of the ultramafic unit is inter-
preted to be tectonic in nature, likely occurring at granulite-
facies conditions during the Trans-Hudson orogeny. The
important implication of this interpretation is that the ultra-
mafic unit is potentially discontinuous, occurring as iso-
lated bodies along a deformed horizon.

High-resolution ground magnetic survey

High-resolution ground magnetic surveys are commonly
conducted in the exploration industry to identify subsur-
face magnetic anomalies often associated with Fe-bearing
geological features. De Beers Canada Exploration Inc. com-
pleted a 0.5 km2 walking magnetic survey at the Kangiq-
sukutaaq site to help constrain the subsurface extent and ge-
ometry of the serpentinite bodies. Using a GEM Systems
GSM19W GPS-integrated magnetometer, the team col-
lected 17.9 km of magnetic data along 40 lines averaging
450 m in length. The lines were run perpendicular to the
northeast-southwest strike of the ultramafic body at 25 m
spacing. The survey area is centred over the two quarry pits,
and extends from the shoreline to the low-lying marsh north
of the upper quarry (Figure 1b).
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Figure 3: Photographs of the Kangiqsukutaaq quarry, southern Baffin Island, Nunavut: a) the western contact of the marble unit with the
monzogranitic leucogranite is marked by a calcsilicate layer containing an amphibolite-facies mineral assemblage; hammer for scale is
40 cm long; b) view of the lower quarry from above the north wall, looking southwest; a major northwest-southeast sinistral fault (yellow
dashed line) truncates the southern end of the serpentinite body; boat in the bay is approximately 9 m long; c) juxtaposed marble and psam-
mite indicate 27 m of sinistral displacement along a local minor fault parallel to the major fault in Figure 3b; geologist is 1 m tall; d) view of the
upper quarry from above the north wall, looking southwest downhill to the lower quarry; excavator for scale is approximately 4 m tall and is
situated on the upper quarry ramp, a location with potential for subsurface serpentinite.



The survey results show a 500 m long high-magnetic dipole
signature, ranging in amplitude from 1000 to 4000 nT, that
corresponds to the observed serpentinite-bearing marble
unit at Kangiqsukutaaq. The dipole signature is most in-
tense along the shoreline boundary of the lower quarry. Pre-
liminary geometric modelling of the signature suggests that
the serpentinite body is subvertical and could continue
down to a depth of about 100 m. The survey results also
show a high-magnetic dipole signature between the two es-
tablished quarries, suggesting a subsurface continuation of
serpentinite at this location (Figure 3d). In the northern half
of the survey area, the dipole signature fades to background
signal levels, indicating a possible termination of the ser-
pentinite unit approximately 500 m north of the shoreline.
No other magnetically similar dipole signatures were
observed in the surveyed area.

Deposit evaluation and recommendations

Carving stone deposits in Nunavut are typically quarried by
hand, and therefore must be exposed at the ground surface
or be reasonably surface accessible. The limited surface-
accessible serpentinite remaining at Kangiqsukutaaq after
five decades of quarrying is confined to the north walls and
quarry floors of both upper and lower pits. Based on the
current dimensions of the two quarry pits, an estimated
50 000 tonnes (110,000,000 lbs.) of rock has been extracted
in that time and, considering the amount of wasterock on
site, approximately 30% of that material has been trans-
ported to communities for artisan use.

A volumetric evaluation of the remaining carving stone de-
posit at Kangiqsukutaaq requires that the serpentinite unit
be accurately geometrically constrained. Considering the
results from the walking magnetic survey and geological
mapping, there is a high probability that the serpentinite ex-
posed in the upper quarry could extend southward below
the pit ramp and overburden (Figures 3d, 4), and possibly
connect with the northern wall of the lower quarry (Fig-
ure 3b). To confirm this prediction, it is recommended that
the wasterock in the upper quarry and overburden to the
south be removed to expose the bedrock surface and estab-
lish the lateral extent of serpentinite. Additionally, system-
atic drilling into the bedrock would be useful to define the
geometry of the serpentinite at depth.

Given the subvertical nature of the carving stone deposit at
Kangiqsukutaaq, further downward quarrying could lead
to instability of the highly fractured pit walls and therefore
increased safety risks for quarry workers. To minimize
risks, it may be necessary to transition away from the tradi-
tional hand-mining methods and consider suitable mecha-
nized excavation techniques.

With the information from this study, the QIA, with input
from quarry stakeholders, can begin to develop a site-man-
agement plan for the Kangiqsukutaaq quarry. It is impor-

tant to remember, however, that natural resource deposits
such as carving stone are finite. Therefore, new sources of
easily accessible high-quality carving stone need to be
identified in the territory. This study has shown that the dis-
crete high-amplitude magnetic signature associated with
the Kangiqsukutaaq serpentinite could be a useful tool
when assessing the subsurface extent of carving stone at
other known localities with similar geological settings. Ex-
ploration for new serpentinite locations is highly recom-
mended, and could initially be done using high-quality air-
borne magnetic survey data coupled with detailed geological
mapping along coastal areas and near communities. Pro-
spective targets should be followed up with a site visit by
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Figure 4: Detailed geology of the immediate Kangiqsukutaaq
quarry area, southern Baffin Island, Nunavut, showing the upper
and lower pit locations, the recommended location to begin initial
subsurface exploration for more carving stone resources, and the
locations where several photographs referenced in Figures 2 and 3
were taken.



geologists and local carvers to sample and test the quality of
any potential carving stone finds (e.g., Beauregard et al.,
2013; Senkow, 2013).
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