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Abstract

The Nunavut Carving Stone Deposit Evaluation Program is a collaborative project led by the Government of Nunavut–De-

partment of Economic Development and Transportation and involves the Canada-Nunavut Geoscience Office. This paper

summarizes field observations and deposit evaluations of carving stone sites near Rankin Inlet, south of Pangnirtung on the

south shore of Cumberland Sound and near Arctic Bay that were carried out in 2015. Highlights include the discovery of

two new serpentinite sites near carving stone–impoverished Rankin Inlet and an additional seven sites in four locations near

Arctic Bay; these findings more than double the number of skarn marble deposits close to that community. An ultramafic

formation of carving stone south of Arctic Bay is a small kimberlite diatreme that was previously unrecognized.

This program’s focus is the establishment of grade, tonnage and artisan suitability of known traditional carving stone sites

and prospective government-mapped soft stone deposits on behalf of Nunavut’s arts industry. Including the 2015 results re-

ported herein, 119 carving stone sites have been documented in the vicinity of 23 communities across Nunavut since 2010.

As a result of this work, the supply inventory for territorial carving stone resources indicates that 17 of Nunavut’s 25 com-

munities have access to local carving stone resources sufficient for their long-term needs.

Résumé

Le Programme d’évaluation des gisements de pierre à sculpter du Nunavut est un projet de nature collaborative dirigé par le

ministère du Développement économique et des Transports du gouvernement du Nunavut, et impliquant Le Programme

d’évaluation des gisements de pierre à sculpter du Nunavut est un projet de nature collaborative dirigé par le ministère du

Développement économique et des Transports du gouvernement du Nunavut, et impliquant le Bureau géoscientifique Canada-

Nunavut. Le présent rapport fait état des observations de terrain et des évaluations de gisements de pierre à sculpter réalisées

en 2015 à des sites de pierre à sculpter dans la région de Rankin Inlet, au sud de Pangnirtung sur le littoral sud du détroit de

Cumberland, et près de la baie Arctic. Parmi les points saillants de l’étude, on remarque la découverte de deux nouveaux

gisements de serpentinite dans la région dépourvue de pierre à sculpter de Rankin Inlet et de sept autres gisements à quatre

emplacements près de la baie Arctic. Ces découvertes viennent doubler le nombre de gisements de marbre skarnifère situés

à proximité de cette collectivité. Une formation ultramafique de pierre à sculpter située au sud de la baie Arctic est en fait un

petit diatrème kimberlitique qui n’avait pas été identifié jusqu’à présent.

Le programme met l’accent sur la détermination, en termes de sa valeur artisanale, de la teneur, du grade et de la composition

de la pierre des gisements connus de pierre à sculpter traditionnels et de gisements prometteurs de pierre tendre pour

lesquels le gouvernement a dressé des cartes à l’intention du secteur de l’économie artistique du Nunavut. Depuis 2010, la

présence de 119 sites de pierre à sculpter, comprenant les résultats de 2015 dont fait état le présent rapport, a été relevée à

proximité de 23 collectivités dans l’ensemble du Nunavut. Grâce à ces travaux, l’inventaire territorial de l’approvisionne-

ment en pierre à sculpter démontre que 17 des 25 collectivités du Nunavut ont accès à des ressources locales de pierre à

sculpter en quantité suffisante pour satisfaire leurs besoins à long terme.
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Introduction

The Nunavut Carving Stone Deposit Evaluation Program

(NCSDEP) is a multiyear collaborative project that was ini-

tiated in 2010. Led by the Government of Nunavut–Depart-

ment of Economic Development and Transportation (GN-

EDT), the program involves collaboration with the Can-

ada-Nunavut Geoscience Office (CNGO) and other agen-

cies, such as Regional Inuit Associations (RIAs), Aborigi-

nal Affairs and Northern Development Canada (AANDC)

and Natural Resources Canada (NRCan)–Geological Sur-

vey of Canada (GSC; Beauregard and Ell, 2013; Beaure-

gard et al., 2013; Steenkamp et al., 2014; Beauregard and

Ell, 2015; Steenkamp et al., 2015). The primary goals of

this evaluation program—to assess traditional carving

stone sites and to identify new deposits—are based on the

rights of Inuit to collect carving stone as set out in Arti-

cle 19, Part 9 of the Nunavut Land Claims Agreement and

carving stone documents prepared by the Government of

Nunavut (Government of Canada, 1993; Nunavut Depart-

ment of Economic Development and Transportation, 2007a, b).

The guidance of ongoing fieldwork and reporting of new

sites by local carvers from every community in Nunavut is

an integral part of the NCSDEP.

In 2015, the NCSDEP evaluated soft stone sites near three

localities: Rankin Inlet, a community that has no identifi-

able or accessible carving stone resources; south of

Pangnirtung on the south shore of Cumberland Sound, in

conjunction with the Geological Survey of Canada’s (GSC)

McKeand River bedrock mapping program; and near Arc-

tic Bay, a community noted for its skarn marble carving

stone deposits. This paper reports field observations, carv-

ing stone characteristics and deposit parameters for 15 sites

at 10 locations in the vicinity of 3 communities (Figure 1,

Table 1).

Rankin Inlet carving stone resources

Rankin Inlet, a large bay on the west shore of Hudson Bay,

is underlain by polydeformed Archean mafic metavolcanic

rocks and minor metasedimentary rocks of the Rankin Inlet

Group, and minor Paleoproterozoic supracrustal rocks.

The Rankin Inlet Group sequence forms an F1 homocline

folded into an aerially spectacular, southeast-plunging F2

syncline. The greenschist to lower amphibolite metamor-

phic grade of the Rankin Inlet Group is considered to be

Archean. Minor panels of a Paleoproterozoic quartzite-

arenite sequence are, for the most part, in tectonic contact

with Rankin Inlet Group rocks (Tella, 1994).

Rankin Inlet carvers are badly in need of local carving stone

resources. A tiny site in a tidal mud flat on Falstaff Island

provides minor amounts of carving stone. All other carving

stone is usually imported into the community and sold to

carvers (Beauregard and Ell, 2012).

Several large carving stone targets had been identified from

prior mining, mineral exploration and government map-

ping in the Rankin Inlet locale. An occurrence of once-

modest proportions is the Siskin Point community quarry,

12 km east of Rankin Inlet, abandoned in the 1970s due to

the use of explosives that ruined 500 tonnes of carving

stone (Beauregard and Ell, 2012). A second site that falls

entirely within municipality boundaries was first reported

during the historical operation of a small underground

nickel-copper mine, where miners drove drifts across a 60–

100 m wide serpentinite sill on two levels to access the ore

(Hannah, 1961). This short-lived underground mining op-

eration (1957–1962) employed many Inuit, resulting in the

establishment of the Hamlet of Rankin Inlet, which has

since become Nunavut’s second largest community. The

abandoned mine’s wasterock pile provided local artists

with usable carving stone until the minesite was ultimately

reclaimed in 2011. Twenty years after the mine closed,

Asamera Minerals Inc. drilled 24 surface exploration holes

into soft, competent serpentinite beneath shallow overbur-

den that ranges in thickness from 1 to 16 m along a 1200 m

section of the sill (Hassell, 1989). The nickel–copper–plati-

num group element ore at the base of the east-northeast-

trending ultramafic sill has been dated by Re-Os geochron-

ology at 2762 ±90 Ma (Tella, 1994). A potentially massive

carving stone resource in the form of a large serpentinite sill

occurs beneath the community of Rankin Inlet, but this

resource is not available for carving due to intensive munic-

ipal development (Beauregard and Ell, 2012).

Two diamond-drill holes from prior exploration work

tested the ends of a 1–1.5 km long, northwest-trending elec-

tromagnetic conductor in shallow overburden near Melvin

Bay, west of Rankin Inlet. Both drillholes plunge 45° to the

southwest. Serpentinized ultramafic rock, or ‘soapstone’,

was intersected in both holes, with a 23 m intersection con-

tained in the southeasterly hole (1972-10) and 40 m inter-

sected in the northwesterly hole (1972-9; Harquil, 1973).

The collar of the southeasterly hole was rediscovered in

2015, approximately 3 km west of Rankin Inlet (Fig-

ures 1, 2a; Table 1). A northwest-trending, 1 m high fault

scarp with minor serpentinite slickensides occurs where the

south contact of the soft stone formation found in drillhole

1972-10 is projected to surface. Recommendations were

provided to the Hamlet of Rankin Inlet for further work at

this site with shallow overburden.

Two small sites of medium-hardness (2.5 on Mohs Hard-

ness Scale) carving stone were located in 2015 in a north-

trending ultramafic formation near Silent Cove, approxi-

mately 6 km west of Rankin Inlet (Figure 1; Table 1;

Laporte, 1975). The northern portion of the formation can

be accessed by all-terrain-vehicle (ATV) from an ATV trail

0.5 km to the east. The variably altered ultramafic forma-

tion, 1 km long and up to 100 m wide, is conformable with

surrounding mafic volcanic rocks. The Silent Cove North
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site is fine-grained, light green serpentinite exposed in a

20 m long by 3 m wide outcrop that is the only exposure in

an overburden-covered lineament on the east side of the

ultramafic formation (Figure 2b). The Silent Cove South

site consists of fine-grained, dark green serpentinite con-

tained in an 8 m wide outcrop on the west side of the ultra-

mafic formation. Stone from either site requires further

testing to determine its suitability for artisans. Each site

may be of sufficient size to provide up to 100 tonnes of ma-

terial if the stone is extracted using the plugger-and-feather

method.

Cumberland Sound carving stone resources

The south shore of Cumberland Sound on southeastern

Baffin Island is underlain by autochthonous metasediment-

ary rocks of the Lake Harbour Group atop Archean ortho-

gneiss. These rocks have been deformed, metamorphosed

and intruded by leucogranite sills and dykes. The Ptarmi-

gan Fiord area, in particular, presents a series of imbricated

midcrustal thrusts (Dyck and St-Onge, 2014). Mafic-ultra-

mafic sills and dykes have been reported within the Lake

Harbour Group rocks in this area. Additional reported work

includes a dataset of geochemical analyses from selected

serpentinite quarries and ultramafic sites (Steenkamp,

2015; Steenkamp et al., 2015).

Pangnirtung residents make use of extensive Inuit-Owned

Lands (IOL) throughout Cumberland Sound. The bulk of

artisan stone used by community carvers is recovered from

the Opingivik quarry, 112 km southwest of Pangnirtung

(Beauregard and Ell, 2013), although a number of carving

stone sites are known in the Cumberland Sound area.

Weather conditions limited the 2015 site evaluations to two

targets, one that was brought forward by the concurrent

GSC mapping program and one from community consulta-

tion work. The Opingivik quarry was also revisited in 2015.

The site investigated by the GSC’s 2015 McKeand River

bedrock mapping program is located west of Chidliak Bay
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Figure 1: Carving stone sites, quarries and deposits visited or reviewed by the Nunavut Carving Stone Deposit Evaluation Program in 2015
near Rankin Inlet, Pangnirtung and Arctic Bay, Nunavut; numbers correspond to site numbers listed in Table 1.



and consists of a large, well-foliated to coarse-grained,

gabbro-pyroxenite-dunite-peridotite ultramafic intrusive.

The northwestern corner of the folded ultramafic formation

contains a small area with tiny, white-weathering lenses of

soft, fine-grained black serpentinite. No lenses were com-

petent enough to be deemed ‘carving stone’. GSC site L121

(located at latitude 64°47’32.9"N, longitude 66°43’43.0"W)

was sampled for geochemical and thin-section petrographic

analysis (Liikane, 2015).

Ujjuttuuq, the site brought forward from community con-

sultation work, was marked at approximately latitude

65°35’25"N, longitude 68°00’48"W on the west shore of

Irvine Inlet. The site was traversed in 2015 with no ultra-

mafic formation or carving stone found.

A talus-covered hillside at the Opingivik site hosts a north-

trending, lineament-bounded artisan serpentinite forma-

tion exposed in quarry, outcrop and subcrop (Table 1, Fig-

ure 3a). The quarry was evaluated in 2011 and the immedi-

ate area mapped in 2014 (Beauregard and Ell, 2012;

Steenkamp et al., 2015). The ultramafic formation lies

within orthopyroxene±biotite monzogranite. The quarry

has been active for more than 15 years and it is estimated
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Table 1: Carving stone sites, quarries and deposits visited or reviewed by the Nunavut Carving Stone Deposit Evaluation Program in
2015 near Rankin Inlet, Pangnirtung and Arctic Bay, Nunavut.

Figure 2: Carving stone sites west of Rankin Inlet, southwestern Nunavut: a) Melvin Bay drillhole target, showing fault scarp in left fore-
ground, extent of soft stone formation between dashed red lines, drillhole projected to surface in shallow overburden and drillhole collar (X);
northeast-facing view; b) Silent Cove North site, showing extent of 75 m wide, variably serpentinized ultramafic formation between dashed
red lines and elongated outcrop of light green carving stone within white circle; south-facing view.



that 200 tonnes of material have been excavated by carvers

in that time. Much of the carving stone is unusable—wast-

age is on the order of 60%—due to freeze-and-thaw effects

of surface-water drainage. Stone blocks up to 0.6 m in size

have been recovered. During the 2015 visit, the quarry was

filled with slumped overburden to a depth of 2–3 m; this

material is lying atop the community’s excellent-quality,

medium-soft carving stone (Figure 3b). Several outcrops

on the west-central side of the talus slope were confirmed to

be competent, good-quality, medium-hard carving stone

that can be extracted by the plugger-and-feather method for

provision of very large blocks. The largest outcrop is an 8 m

high exposure (Figure 3c). Serpentinite subcrop is found in

a tectonized ‘crush’ zone exposed by water erosion; this

zone occurs some 125 m downhill from the community

quarry. The material in this zone resembles the uppermost

layer of rock that was uncovered during the opening of the

quarry (J. Ishulutak, pers. comm., 2015). This poorly con-

solidated subcrop (at latitude 65°14’58.0"N, longitude

67°04’25.0"W) was dug to a depth of 1 m without any

observable improvement in competency.

Arctic Bay carving stone resources

The area of interest close to Arctic Bay on northwestern

Baffin Island is underlain by Mesoproterozoic metasedi-

mentary rocks of the ca. 1.2 Ga Borden Basin within the

tectonically complex Milne Inlet graben (Turner, 2009,

2011). A basal basalt formation, dated at ca. 1267 Ma, is

overlain by quartz arenite, shale and dolostone. The dolo-

stone that makes up the formerly named Society Cliffs For-

mation has subsequently been subdivided into four mem-

bers that form a west-facing, shallow- to deep-water carbonate

ramp with precursor deep-water carbonate mounds. This

dolostone formation hosts the abandoned and reclaimed

Nanisivik lead-zinc mine that operated from 1977 to 2002.

After an initial period of uplift, extensional fracturing and

erosion, the basin continued to fill with a stromatolitic lime-

stone reef–bearing shale unit, followed by several vertical

kilometres of sandstone divided into three formations. The

Borden Basin was intruded by a significant mafic dyke

swarm, part of the 723 Ma Franklin magma event. The Pro-

terozoic rocks are capped, in part, by siliciclastic rocks of

Cambrian age.

Prior work in this area included unpublished aeromagnetic

surveying by mining companies and government bedrock

mapping of the area between the Nanisivik minesite and

Arctic Bay at 1:100 000 scale (Patterson et al., 2003). All

carving stone sites in the Arctic Bay area are marble skarn

deposits (with minor serpentinized olivine gabbro occur-

rences) exposed on the surface and at the contact between

the Franklin dykes and fine-grained carbonate rocks of

Mesoproterozoic age (Beauregard and Ell, 2013). Arctic

Bay carvers prefer to work with altered marble (hardness of

2–2.5) but will utilize competent, fine-grained marble with

a hardness of 3. Banded marble, locally referred to as ‘argil-

lite’, is a finely laminated marble that has been altered and

strengthened by fluid interaction. Individual laminations

exhibit weak magnetism. Most banding appears to be con-

formable to otherwise indistinguishable bedding.
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Figure 3: Opingivik community quarry, south shore of Cumberland
Sound south of Pangnirtung, southern Baffin Island, Nunavut:
a) overburden-covered hillside showing exposures of ultramafic
formation in quarry (Q), outcrop (1) and subcrop (2); 2014 north-
facing view; b) quarry and debris pile; 2011 southwest-facing view;
c) close-up of 8 m high outcrop of competent carving stone on west
side of overburden-covered hillside; 2014 north-facing view.



Evaluations were performed on seven skarn marble sites in

four locations west, northwest and north of Arctic Bay (Ta-

ble 1, Figure 4). Not visited was a promising site of white

marble southwest of Arctic Bay at the end of an ATV trail

discernible on Google™ earth, located at approximately

latitude 73°01’04"N, longitude 85°11’18"W. This white

marble site is known from carvers who have collected this

rock in the past. Small laminated marble skarns were evalu-

ated at the new Argillite site (latitude 73°02’12.7"N, longi-

tude 85°13’44.2"W) and another site, Tagutsalik at latitude

73°02’33.8"N, longitude 85°13’43.9"W, that has been

used for making traditional ‘stir-stick’ artifacts. The soft

stone at both sites was determined to be not competent

enough for use as ‘carving stone’.

In addition to being the first reported site of artisan-suitable

ultramafic rock near Arctic Bay, the new Three-Stone lo-

cality has excellent-quality laminated marble in large

blocks and good-quality marble breccia (Table 1, Figures 4,

5a–c). Fine-grained, competent marble skarns occur at the

Two-Marble locality (Figure 5d), the Rubble Zone site

(Figure 5e) and the Victor Bay site (Figure 5f). The Two-

Marble locality consists of a site of white marble with broad

black bands, available in large blocks, and a second site of

laminated marble, available in small blocks. Grey marble

found in the tidal-flat area at the Victor Bay site is accessi-

ble only at low tide.

The inactive Old Main quarry is the largest known resource

of excellent-quality laminated marble in the Arctic Bay

area (Figure 6a). This site is no longer accessible for collec-

tion of stone, as the quarry is filled with debris from de-

cades of collecting. The White Marble quarry pit has dou-

bled in size since the 2012 visit; this deposit’s resource

estimate can now be upgraded from small (i.e., individual)

scale to community-scale (Figure 6b).

An artisan serpentinite deposit occurs on a south-facing

hillside above tidewater on the north shore of Fabricius

Fiord, 70 km south of Arctic Bay (Figure 1, Table 1). Sam-

ples collected in 2012 were analyzed by scanning electron

microscope (SEM) and determined to be typical ilmenite-

bearing kimberlite (LeCheminant, unpub. data, no date).

The vertically emplaced, 25 m wide ultramafic diatreme in-
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Figure 4: Locations of evaluated quarries and sites 4–9 (see Table 1) in the immediate area of Arctic
Bay, northeastern Baffin Island, Nunavut.
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Figure 5: Seven additional skarn marble sites in four separate locations near Arctic Bay: a) Three-Stone locality, showing the Banded Mar-
ble site (1), Serpentinite site (2) and Marble Breccia site (3); note Franklin dyke on right side of photo; southwest-facing view; b) detail of ex-
cellent quality laminated marble boulders in talus at Banded Marble site; west-facing view; c) detail of good-quality artisan ultramafic boul-
ders in talus at Serpentinite site; west-facing view; d) Two-Marble locality with part of White Marble site in foreground, Banded Marble site
(X) in distance and Franklin dyke on left side of photo; northwest-facing view; e) 25 m wide Rubble Zone Marble site (outlined) with Franklin
dyke on right side of photo; west-facing view; f) underwater Victor Bay Marble site in foreground and onshore west-trending Franklin dyke;
south-facing view.



trudes migmatitic gneiss and is exposed in two parts, with a

narrow dyke lying above a small, bulbous, downward-ta-

pering diatreme (Figure 7).

Economic considerations

The Rankin Inlet area is highly prospective for carving stone

deposits in mafic to ultramafic rocks in the Rankin Inlet

Group. Glacially dispersed boulder trains on the order of

10–50 km in length can be expected from large ultramafic

deposits. Any discovery of a large to major resource near

tidewater in the vicinity of Rankin Inlet would immediately

provide stone for the four carving stone–impoverished

communities in the south Kivalliq region, as well as pro-

vide for the needs of other communities throughout eastern

Nunavut.

The south shore of Cumberland Sound is highly prospec-

tive for the discovery of carving stone sites close to tidewa-

ter. Mapping has shown ultramafic formations to be associ-

ated with rocks of the Lake Harbour Group (Steenkamp et

al., 2014); these formations deserve further attention to de-

termine if they could be used for carving stone. A particu-

larly promising area identified from community consulta-

tion is southern Moodie Island between Neptune Bay and

Littlecote Channel, where hunters have found boulders of

carving stone from an undetermined source—possibly

from traditional soft stone sites used in the past (Beaure-

gard and Ell, 2013; J. Ishulutak, pers. comm., 2015).

Pangnirtung’s community quarry at Opingivik is impacted

by wasterock debris and colluvium that have fallen in. The

provision of wheelbarrows would assist quarries with

wasterock management as well as with the gathering of

stone. A ground geophysical survey is recommended over

the overburden-covered hillside south of the Opingivik

quarry. Such a survey would assist in the delineation of

ultramafic rock.

Arctic Bay has sufficient artisan marble for long-term local

supply as well as marine distribution to the carving stone–

impoverished communities of Resolute and Grise Fiord.

Additional marble skarn and serpentinite sites in the vicin-

ity of Arctic Bay are known to local carvers (Beauregard

and Ell, 2013). Further consultation of carvers by the Ham-

let of Arctic Bay is recommended. Detailed stratigraphic

mapping, subsequently integrated with unpublished min-

ing-industry aeromagnetic surveys, is recommended over

areas wherever Franklin dykes intrude carbonate rock for-

mations. Such exposures are known to occur in the south-

ern portion of Uluksan Peninsula, the Arctic Bay–Victor

Bay locale, on English Bay, and in and southeast of the

Nanisivik minesite area (Patterson et al., 2003; Turner,

2009). Recommended follow-up mapping and prospecting

of selected areas from Arctic Bay to Nanisivik should be

performed by teams consisting of a geologist and a local

carver.
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Figure 6: Arctic Bay’s quarries: a) Old Main quarry; note proximal Franklin dyke behind project carver J. Ell, who is standing on artisan-suit-
able bedrock in pit floor; southeast-facing view; b) active White Marble quarry; note Franklin dyke on left side of photo; 2012 northeast-fac-
ing view.

Figure 7: Outlined kimberlite diatreme of good-quality, soft carving
stone at Fabricius Fiord, 70 km south of Arctic Bay, Nunavut; 2012
northeast-facing view.



The newly recognized small kimberlite diatreme south at

Fabricius Fiord is a traditional, little-utilized carving stone

site. The kimberlite formation is located on Arctic Bay IOL

Block 30 and subject to IOL surface rights that are adminis-

tered by the Qikiqtani Inuit Association. This artisan-suit-

able deposit of kimberlite altered to serpentinite is on a hill-

side adjacent to tidewater and is estimated to have 250 tonnes

of soft, good-quality green stone.

Conclusions

New resources of carving stone were assessed by the

Nunavut Carving Stone Deposit Evaluation Program in

2015 west of Rankin Inlet and in proximity to Arctic Bay.

No new resources were found during follow-up work

through the GSC’s 2015 McKeand River bedrock mapping

program on the south shore of Cumberland Sound. Two

small sites of new stone near carving stone–impoverished

Rankin Inlet require further testing for artisan suitability.

Further investigations were recommended to the Hamlet of

Rankin Inlet in connection with a 23 m intersection of soft

stone in drillcore from a rediscovered mineral exploration

drillhole near the community.

Arctic Bay has sufficient resources of excellent-quality

skarn marble for both its community carvers and, by marine

transport, the carving stone–impoverished small communi-

ties of Resolute and Grise Fiord. It was determined that

Arctic Bay now has resources at two quarries and seven

new sites in four locations, all in proximity to the hamlet.

Arctic Bay’s closest site of good-quality serpentinite is also

included in these new resources. All carving stone sites ac-

cessible to Arctic Bay carvers are skarn marble deposits

that outcrop at surface, found where ultramafic dykes of the

Franklin magmatic event are in contact with fine-grained

carbonate rocks. Arctic Bay’s active White Marble quarry

and inactive Old Main quarry are full of debris from de-

cades of carving stone extraction. A modest amount of

cleaning at both sites would result in improved accessibility

to these soft stone resources. Additional resources of carv-

ing stone can be anticipated from recommended future

mapping and prospecting of the Arctic Bay–Nanisivik lo-

cale. The little-utilized carving stone site at Fabricius

Fiord, south of Arctic Bay, is a small kimberlite diatreme.
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