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Abstract
Geological mapping was conducted by the Canada-Nunavut Geoscience Office and Qikiqtani Inuit Association at the undeveloped Koonark deposit on northern Baffin Island to better constrain the volume and characteristics of potential carving
stone resources in the Qikiqtaaluk Region. The mapped area is dominated by greenschist-facies metasedimentary, metavolcanic and ultramafic metaplutonic rocks of the Archean Mary River Group that are adjacent to the Central Borden Fault,
which juxtaposes them with Paleozoic carbonate rocks. Four areas were recognized to have considerable volumes of potential carving stone: the ‘Koonark mountain’, ‘Valley Side’, ‘Upper Koonark’and ‘Scree Slope’sites. The stone from each site
has a unique texture, mineral assemblage and/or proportions, and polished finish. In total, an estimated 80 240 tonnes of surface-accessible carving stone is present at these four sites, while more subsurface resources are probable.
Based on the mapping and regional geological history, a preliminary interpretation of the carving stone petrogenesis involves a
(generally) lherzolite protolith that may have undergone hydrothermal alteration as early as the Mesoproterozoic during the
development of the Central Borden Fault. Possible further alteration via carbonation reactions may have taken place during
and/or after the deposition of Paleozoic carbonate sediments.
Potential development of a quarry at the Koonark deposit has a major advantage over other carving stone sites due to the existing road and port infrastructure of the nearby Mary River mine; however, there are also challenges with topography and
seasonal accessibility at the site. Future exploration for similar carving stone deposits in this area should focus on where
ultramafic rocks, brittle faults and Paleozoic carbonates are closely associated.

Résumé
Des travaux de cartographie géologique réalisés par le Bureau géoscientifique Canada-Nunavut et la Qikiqtani Inuit Association à l’endroit du gisement non exploité de Koonark dans la partie septentrionale de l’île de Baffin avaient pour objet de
mieux cerner le volume et les caractéristiques des ressources possibles de pierre à sculpter dans la région de Qikiqtaaluk. La
région cartographiée se compose surtout de roches métaplutoniques ultramafiques, métavolcaniques et métasédimentaires
du faciès des schistes verts associées au Groupe archéen de Mary River qui côtoie la faille de Central Borden, laquelle les
juxtapose à des roches carbonatées paléozoïques. Quatre zones ont été reconnues comme pouvant receler des quantités
considérables de pierre pouvant se prêter à la sculpture : les sites de « Koonark Mountain », de « Valley Side », d’« Upper
Koonark » et de « Scree Slope ». Les pierres provenant de chacun de ces sites présentent des caractéristiques uniques, qu’il
s’agisse de leur texture, de leur assemblage de minéraux ou de la proportion de ces derniers, ou de leur fini poli. En tout, les
estimations placent à 80 240 tonnes la quantité de pierre à sculpter accessible en surface à ces quatre sites, bien que la
présence d’autres ressources en subsurface soit également probable.
This publication is also available, free of charge, as colour digital files in Adobe Acrobat® PDF format from the Canada-Nunavut
Geoscience Office website: http://cngo.ca/summary-of-activities/2017/.

Summary of Activities 2017

139

En se fondant sur les travaux de cartographie et l’évolution géologique régionale, une interprétation préliminaire de la
pétrogenèse de la roche à sculpter a été élaborée aux termes de laquelle un protolite, le plus souvent de la lherzolite, aurait
subi une altération hydrothermale dès le Mésoprotérozoïque, au cours de la formation de la faille de Central Borden. Des
épisodes d’altération ultérieurs attribuables à des réactions de carbonatation auraient pu également se produire soit pendant,
soit après la mise en place des sédiments paléozoïques, ou les deux.
La mise sur pied possible d’une exploitation au site du gisement de Koonark présente un avantage considérable sur celle à
d’autres sites recelant de la pierre à sculpter en raison de l’accès à une route et à des infrastructures portuaires à la mine
voisine de Mary River; cependant, la topographie et les difficultés liées à l’accessibilité saisonnière du site posent également des défis. Ainsi, toute exploration future dans la région en vue de déceler la présence de gisements semblables de pierre à sculpter devrait se porter sur les endroits où des roches ultramafiques, des failles cassantes et des roches carbonatées
du Paléozoïques sont étroitement associées.

Introduction
The identification, assessment and resource evaluation of
high-quality carving stone deposits in Nunavut remain
high-priority tasks for the Canada-Nunavut Geoscience
Office (CNGO) and the Qikiqtani Inuit Association (QIA).
Carving stone is an important commodity to artisan carvers
in the territory, who use it to make sculptures, jewellery and
traditional tools, such as qulliit (oil lamps). The Nunavut
Land Claims Agreement (Government of Canada, 1993,
Article 19, Section 9) guarantees almost unrestricted access
for Inuit peoples to gather carving stone, and the intergovernmental document Ukkusiksaqtarvik, The Place Where
We Find Stone: Carving Stone Action Plan (Government of
Nunavut Department of Economic Development and
Transportation, 2007) highlights the importance of carving
stone as a commodity, and encourages responsible development of deposits and intercommunity distribution of raw
stone.

the economic considerations for future exploration and
quarry development in the area are also offered. The information in this paper will be incorporated into the QIA’s ongoing evaluation of long-term resource availability in the
Qikiqtaaluk Region (Elgin, 2017), and the economic and
logistic feasibility of responsible, community-led carving
stone quarry development.

Geological setting

In 2012, the Nunavut Carving Stone Deposit Evaluation Project (NCSDEP) of the Government of Nunavut Department
of Economic Development and Transportation (EDT)
briefly visited the Koonark deposit, located 5 km east of
Baffinland Iron Mines Corporation’s Mary River mine and
5 km southeast of the iron ore Deposit No. 1 (NTS area 36G).
The Koonark deposit was found to contain a large volume
of good- to excellent-quality, dark green to black serpentinite carving stone, and it was recommended that further exploration, geological mapping and a resource evaluation be
done at the site (Beauregard et al., 2013). Therefore, the
CNGO and QIA partnered again this summer to carry out
the NCSDEP’s recommendations at the Koonark deposit
and continue to quantify and characterize large-scale carving stone deposits on Inuit Owned Lands in the Qikiqtaaluk
Region (Steenkamp et al., 2016; Timlick et al., 2017).

The rocks underlying northern Baffin Island (Figure 1a)
belong to the Committee Bay belt (CBB; formerly the Committee fold belt of Jackson and Taylor, 1972), which lies
within the northern Rae Province (Figure 1b; Hoffman,
1988). Basement rocks in the CBB comprise variably deformed to massive monzogranite to granodiorite that crystallized between <3.0 and 2.7 Ga (Figure 1c; Jackson et al.,
1990; Bethune and Scammell, 2003b; Fulcher, 2015). The
strata of the Archean Mary River Group (Figure 1c) unconformably overlie this basement and include marine siliciclastic, intermediate–felsic volcanic and silicate-facies
iron-formation components that have been intruded by
mafic and ultramafic dykes and sills (Jackson, 2000; Young
et al., 2004; Johns and Young, 2006). A metaplutonic rock
from the Mary River iron ore Deposit No. 1 contains igneous zircon with a 207Pb/206Pb age of 2896 ±8 Ma (Fulcher,
2015), and deposition of intermediate–felsic volcanic
rocks in the Eqe Bay area (~200 km to the southeast) is interpreted to have occurred at 2740–2725 Ma (Figure 1c;
Bethune and Scammell, 2003b). Strata of the Prince Albert
(Sanborn-Barrie et al., 2003) and Woodburn Lake (Pehrsson et al., 2013) sequences, located to the southwest, have
been roughly correlated with the Mary River Group, as they
share many first-order similarities (Johns and Young,
2006); however, these correlations have not been absolutely confirmed with geochemistry or geochronology.

Presented here are a geological map, descriptions of rock
types identified in the field, and initial carving stone quality
and resource assessments for four potential quarry sites at
the Koonark deposit. A preliminary interpretation of the
petrogenesis of carving stone at the Koonark deposit, and

The CBB on northern Baffin Island is believed to record
four phases of deformation (Young et al., 2004). Interpretation of evidence for the latter three phases suggests they are
correlative with some of the deformational phases recorded
in the areas of Eqe Bay (Bethune and Scammell, 2003a),
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Figure 1: a) Location of Baffin Island, Nunavut. b) The Committee Bay belt (CBB) extends from the mainland of Nunavut
across central and northern Baffin Island. Other abbreviations: Cb, Cumberland batholith; MI, Meta Incognita terrane; Ms,
Mesoproterozoic sediments; Pc, Paleozoic carbonate cover. c) Regional geology of central–northern Baffin Island (after
Johns and Young, 2006), showing the location of the Koonark deposit (orange box labelled as Figure 2) along the Central
Borden Fault (CBF). The laser-ablation inductively coupled plasma–mass spectrometry (LA-ICP-MS) U-Pb zircon age is
from Fulcher (2015); the sensitive high-resolution ion-microprobe (SHRIMP) ages are from unpublished data referred to in
Scott and de Kemp (1998). The thermal ionization mass spectrometry (TIMS) ages in the Eqe Bay and Grant-Suttie Bay areas are from Bethune and Scammell (2003a, b), while all other TIMS ages are from Jackson et al. (1990). Other abbreviations: NBF, Nina Bang Fault; WBF, White Bay Fault.
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central Baffin Island (Scott et al., 2003) and the Committee
Bay supracrustal belt (Sanborn-Barrie et al., 2003). Metamorphic grades are preserved as greenschist facies in the
Mary River Group metasediments, and increase from amphibolite to granulite facies in the metaplutonic rocks from
the Mary River area southward to the northern extent of the
Barnes Ice Cap (Figure 1c; Jackson and Berman, 2000).
The southern margin of the CBB is bounded by the southeast-dipping Isortoq Fault, which is interpreted to have facilitated northwest-directed thrusting of rocks from central
Baffin Island over the CBB, and subsequent southeast-directed extension that allowed exhumation of ca. 1.82 Ga
charnockite plutons of the Dexterity granulite belt (Figure 1c; Bethune and Scammell, 2003a). The deformation
and metamorphism recorded by the CBB on northern
Baffin Island are attributed to the penetrative effects of the
progressive terminal collision of the 1.85–1.82 Ga TransHudson Orogen (Jackson and Berman, 2000; Bethune and
Scammell, 2003a, b; Scott et al., 2003; Young et al., 2004;
Johns and Young, 2006; Corrigan et al., 2009).
Beauregard et al. (2013) discussed two areas at the Koonark site with potential for carving stone deposits: the
‘Community Quarry’, located in a deeply incised and narrow streambed where people have previously harvested
small amounts of stone, and a large hill with a thick scree
deposit at its base, referred to here as ‘Koonark mountain’
(Figure 2). These areas are located within a belt of greenschist-facies sedimentary, volcanic and ultramafic intrusive rocks of the Archean Mary River Group. This belt outcrops in the footwall of the southwest-dipping Central
Borden Fault, one of several large, southeast-trending dipslip faults thought to have developed in the Mesoproterozoic and been intermittently reactivated through the Cenozoic (Jackson and Berman, 2000). The Central Borden
Fault in the Mary River area juxtaposes Archean basement
orthogneiss and plutonic rocks, and the Mary River Group
belt, with Paleozoic dolomitic carbonates and sandstone
(Figure 1c; Scott and de Kemp, 1998; Jackson, 2000).

Field observations
Geological mapping was conducted at the Koonark deposit
on August 11–14, 2017, with daily foot traverses from a
small temporary camp set up onsite (Figure 2). The information collected during this work includes lithological descriptions, structural measurements, photographs and,
where necessary, carving stone characteristics (i.e., hardness, colour, homogeneity). Samples were obtained of all
potential carving stone types in the study area for further
geochemical, petrographic and carving stone quality assessments.
The area around the Koonark deposit is characterized by
bedrock cliffs, scree slopes, deeply incised streamcuts, and
Quaternary till and glaciofluvial deposits (Figure 2, beige
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map unit) with steep sides and narrow, flat tops. From the
shoreline of the lake in the valley, where the Central Borden
Fault is located, to the top of the hill north of the Koonark
deposit is a difference in elevation of approximately 160 m.

Quartzite and iron formation
Quartzite and iron formation (Figure 2, yellow map unit)
are exposed in gossanous-weathering cliff outcrops (Figure 3a) in the northwestern part of the mapped area, so only
boulders that had fallen from the cliffs were examined. The
quartzite is massive, with variable magnetite, hematite and
iron-sulphide contents. Iron formation comprises dominantly black, fine-grained magnetite in 1–10 cm thick beds
and rare, thin (<0.5 cm) layers of white to colourless quartz.
The iron formation was relatively rare compared to the
abundant quartzite boulders at the base of the cliff exposure.

Metabasite
A 3–6 m thick layer of moderately north-dipping, weakly
foliated metabasite (Figure 2, purple map unit) outcrops
continuously for about 1.7 km and is offset by at least two
minor brittle faults. The metabasite contains layers with biotite (and likely chlorite) concentrations, sugary feldspar
and seams of rust-stained carbonate (possibly siderite; Figure 3b). Locally at the top of the metabasite layer is a 2–3 m
thick bed of fine-grained, chloritized metabasalt with 2–
3 mm long feldspar phenocrysts (Figure 3c).

Serpentinized pyroxenite
Serpentinized pyroxenite (Figure 2, dark green map unit) is
concentrated along the southwestern, lower-elevation part
of the mapped area. Outcrops weather orange-brown and
are small knobs surrounded by till and glaciofluvial sediments. The pyroxenite protolith likely comprised about
35% olivine and up to 65% pyroxene (likely a combination
of orthopyroxene and clinopyroxene), making it an olivine
websterite. Olivine was concentrated primarily in lenses,
where individual and/or aggregates of olivine were slightly
elongate and flat, and separated by interstitial pyroxene. In
the rock’s current state (Figure 3d), serpentine has replaced
the olivine and the original pyroxenes have been uralitized
(hydrated and converted to amphibole). The serpentine is
less resistant to weathering and is therefore preserved in
concave pockets. The amphiboles are brown, buff and pale
green-brown, and have a highly fractured but competent
appearance. The amphibole-rich layers preserve a relict
fabric with the same orientation as the elongate serpentinized olivine pockets, suggesting that either the pyroxenite
protolith contained primary igneous layering or the unit has
been deformed due to regional tectonism.

Serpentinized lherzolite
Much of the mapped area is underlain by serpentinized
lherzolite (Figure 2, light green map unit). Like the serpen-
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Figure 2: Geology of the Koonark deposit area, showing the locations of carving stone sites where field photographs were taken and
the approximate location of the Central Borden Fault (tick symbols along the fault line point downdip). Digital elevation model created
by the Polar Geospatial Center from DigitalGlobe, Inc. imagery (Polar Geospatial Center, 2016).
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Figure 3: Field photographs of the Koonark deposit on northern Baffin Island, Nunavut: a) cliff exposure (approximately 70 m high) at the
northwest end of the mapped area, where serpentinized lherzolite and soapstone structurally overlie gossanous-weathering quartzite and
contribute boulders to the Scree Slope site; b) metabasite with feldspar-rich, biotite-rich and rusty carbonate-bearing layers; c) chloritized
metabasalt with white feldspar phenocrysts (white arrow); d) serpentinized pyroxenite with layers rich in amphibole (from uralitization of
pyroxene); e) serpentinized lherzolite with 1–4 cm wide serpentinized olivine aggregates and interstitial amphibole (from uralitization of
pyroxene); f) blue-grey boulder of soapstone amongst green cobbles of serpentinized lherzolite at the ‘Scree Slope’ site.
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tinized pyroxenite, the mineralogy of the lherzolite protolith has been hydrated so that serpentine has replaced olivine and the primary pyroxene has been uralitized. The
lherzolite protolith would have comprised approximately
75% olivine and up to about 25% pyroxene. Outcrops of the
serpentinized lherzolite that are adjacent to the serpentinized pyroxenite are characterized by abundant, rounded,
serpentinized-olivine aggregates with interstitial amphibole (Figure 3e). Farther from this contact, this lithology
becomes finer grained and more homogeneous, has a
higher proportion of serpentine (after olivine, presumably)
and contains minor amounts of talc.

Soapstone
The soapstone (Figure 2, teal map unit) outcrops only in a
cliff face in the northwestern part of the mapped area; although the outcrop is not accessible, abundant boulders are
present in the scree slope below (Figure 3a, f). The soapstone comprises rounded and slightly elongate olive-green
nodules (up to 2 mm long) of serpentine that are wrapped by
fine-grained, grey-green to grey-blue talc in the matrix. A
weak phyllitic fabric is defined by the alignment of talc and
the orientation of the elongate serpentine nodules. Thin
(<1 mm) discontinuous veins are healed with a translucent
green mineral, presumed to be serpentine.

Granodiorite–tonalite
Authors have previously mapped an Archean or Paleoproterozoic granodiorite–tonalite orthogneiss with local Kfeldspar porphyroclasts and biotite as the dominant mafic
phase (Figure 2, pink map unit; Jackson, 2000; Johns and
Young, 2006) north and northwest of the Koonark deposit.
Although not observed up close due to time constraints during fieldwork, a felsic plutonic lithology was confirmed by
distant observation of outcrops, satellite imagery and an
abundance of similar-type boulders in the till along the
northeastern margin of the mapped area.

Carving stone varieties
The primary characteristics of concern for determining
carving stone quality are hardness (ideally Mohs 2–3),
competency (ability of the rock to remain intact with fine or
thinly carved detailing), appearance (colour, polished lustre), homogeneity (consistency in mineral distribution to
maintain competency and appearance) and the maximum
size of harvested blocks. Based on preliminary field assessments, there are four sites in the mapped area containing
stone that could meet the criteria listed above: the ‘Koonark
mountain’, ‘Valley Side’, ‘Upper Koonark’ and ‘Scree
Slope’sites (Figure 2). Test carving done by a master carver
is ongoing to confirm the quality of carving stone from
these sites.
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‘Koonark mountain’ site
The ‘Koonark mountain’ site encompasses the entire hill
and scree slope (Figure 4a) identified by Beauregard et al.
(2013) as requiring detailed exploration and mapping to
evaluate its carving stone potential. The stone at this site
has a mottled or polka-dot black-on-green appearance (Figure 4b), locally with black bands (2–10 cm wide). The
black mineral is likely serpentine, while the green matrix
may be a combination of talc, chlorite and serpentine.
Rounded grains of magnetite (up to 0.5 mm wide) are present throughout the green matrix. The Mohs hardness is <3,
yet the rock is competent enough to withstand several hard
hammer strikes without breaking. When polished, the contrast of the black serpentine aggregates and layers against
the green matrix becomes very apparent, and the rock’s surface has a highly reflective lustre (Figure 4b). An estimated
13 000 tonnes of carving stone in the form of large boulders
(0.2–2 m wide) is readily available for harvesting from the
scree slope that skirts Koonark mountain. The mountain itself holds an additional 50 000 tonnes of carving stone as
surface-accessible bedrock, for a total resource estimate of
63 000 tonnes.
‘Valley Side’ site
Southeast of the ‘Community Quarry’ deposit is a steepsided valley that is interpreted to follow the trend of a brittle
fault zone, parallel to the Central Borden Fault. The ‘Valley
Side’ site is located on the northeast slope of this valley and
comprises a series of black outcrops exposed for about
250 m at a height of 7–10 m above the streambed. The outcrops are very competent, with 1–3 m tall, flat cliff faces
that are locally bisected by joint fractures. There is a thin
soil layer below these outcrops; however, boulders up to
30 cm wide are available in the exposed scree, and smaller
pieces can be hammered from the outcrop. The stone at this
site has a very homogeneous texture (Figure 4c), comprising very fine grained, rounded green grains (presumed to be
serpentine) that are separated by thin (<0.25 mm) black
films. Fine-grained (<0.5 mm) magnetite is disseminated
throughout, and rare veins up to 2 mm wide are healed with
a black, fine-grained mineral similar to that of the thin
films. This stone has a Mohs hardness <3, and polished surfaces are smooth with a muted lustre (Figure 4c). The ‘Valley Side’ site is estimated to contain 7 000 tonnes of surfaceaccessible carving stone.
‘Upper Koonark’ site
Behind (north of) Koonark mountain is a narrow valley with
a small perennial snowdrift. Along the western side of the
valley is a 5–7 m tall rock spire with pale green scree on
each side. This scree slope, spire outcrop and the bedrock
connecting it to the valley wall constitute the ‘Upper Koonark’ site. The rock from this site is homogeneous at the
hand-sample scale but variable throughout the outcrop in
terms of mineral proportions and appearance. In general,
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hand samples contain black serpentine (40–60% by volume) as concentrated bands, aggregates or ovoid grains set
in a bluish-green, fine-grained, talc-rich matrix (Figure 4d). Patches of an orange to pale-red anhedral mineral
(possibly a carbonate) up to 3 mm wide are locally present

within the matrix, while rounded magnetite grains up to
1 mm wide are disseminated throughout the rock. A polished surface highlights the contrasting bluish-green and
black components, and has a glossy lustre (Figure 4d). The
‘Upper Koonark’ site appears to be bisected by a brittle fault

Figure 4: Panorama of the Koonark Mountain site (a), showing the thick scree slope of carving stone boulders (white arrows point to geologists for scale). Raw (left) and polished (right) samples of carving stone from the Koonark Mountain (b), Valley Side (c), Upper Koonark (d)
and Scree Slope (e) sites of the Koonark deposit. White patches on the polished sample in (e) are hammer-strike marks.
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zone between the valley wall and the spire outcrop, resulting in a friable zone. However, coherent boulders up to
30 cm long were found in the scree pile, and blocks up to
40 cm long can be easily hammered from the spire outcrop.
Factoring out the faulted section of this site, there is an estimated 190 tonnes of surface-accessible carving stone.
‘Scree Slope’ site
At the northwest end of the mapped area, the ‘Scree Slope’
site refers to the boulders amassed below the cliff exposure
of soapstone. The scree in this area comprises only 1–2%
(by volume) soapstone boulders that are 15–50 cm long
(Figure 4e), while the remainder of the material is dominated by fractured chips of serpentinized lherzolite 1–
15 cm long. Given the difference in the ranges of boulder
sizes observed at the base of the scree slope, the soapstone
appears to be far more competent than the adjacent serpentinized lherzolite. As previously described, the soapstone is
dominated by talc with minor serpentine, and has a bluegrey to green-grey, homogeneous appearance. This rock
has a Mohs hardness <2 and, when polished, it deepens in
colour and has a matte lustre (Figure 4e). Given the concentration of soapstone boulders, approximately 50 tonnes of
surface-accessible carving stone is estimated at the Scree
Slope site.

Preliminary interpretation of carving stone
petrogenesis
The petrogenesis of serpentinite and soapstone carving
stone deposits generally requires a magnesium-rich and silicon-poor protolith (parent rock), hydrothermal fluids and
fluid-flow pathways that allow pervasive fluid infiltration,
and a source of carbon for carbonation reactions. At the
Koonark deposit, and at other sites where potential carving
stone deposits have been documented (e.g., Young et al.,
2004; Johns and Young, 2006), the likely protolith to the
carving stone is interpreted to be lherzolite (or peridotite),
which is an ultramafic (magnesium-rich) rock comprising
mainly olivine and pyroxene. The Koonark deposit is adjacent to the Central Borden Fault, and evidence of faulting is
abundant throughout the area as traces of valleys carved
preferentially by glacial and fluvial processes, continuous
zones of friable bedrock, and abundant serpentine slickensides. The network of splays and parallel fault zones related
to the Central Borden Fault likely facilitated hydrothermal
fluid flow through the Mary River Group ultramafic
protolith(s), allowing initiation of serpentine- and talcproducing hydration reactions (Mével, 2003), such as:
2·Mg2SiO4 + 3·H2O → Mg3Si2O5(OH)4 + Mg(OH)2 (1)
forsterite

serpentine

brucite

Mg2SiO4 + MgSiO + 2·H2O → Mg3Si2O5(OH)2
forsterite

orthopyroxene
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serpentine

(2)

MgSiO3 + 3·H2O → Mg3Si2O5(OH)2 + Mg3Si4O10(OH)2 (3)
orthopyroxene

serpentine

talc

Alternative serpentine- and talc-generating reactions involving an ample source of carbon include (Mével, 2003):
(Fe, Mg)2SiO4 + n·H2O + CO2 → Mg3Si2O5(OH)4 + SiO2 +
(4)
Fe3O4 + MgCO3
olivine
magnetite magnesite

serpentine

Mg3Si2O5(OH)4 + 3·CO2 → Mg3Si4O10(OH)2 +
MgCO3 + 3·H2O
serpentine
magnesite

(5)

talc

A possible source of carbon that would allow equations 4
and 5 to proceed could be from marble within the Mary
River Group; however, the only evidence of such Archean(?)
carbonates comes from the Freshney River area (Johns and
Young, 2006), located approximately 125 km to the southeast near the northern extent of the Barnes Ice Cap. A more
likely source of carbon could be the dolomitic carbonate
rocks that were deposited over much of Baffin Island during the Paleozoic (Jackson, 2000) and have since been juxtaposed with the Koonark deposit via the Mesoproterozoic–
Cenozoic Central Borden Fault. In this case, the initiation
of carbonation reactions that may have partly produced or
enhanced serpentinization of the Koonark deposit can be
constrained to when northern Baffin Island was inundated
with seawater and the first deposits of carbonate-rich sediments were laid down. To better understand the timing and
mechanisms of serpentinization and carving stone petrogenesis, a study that includes petrology, mineral chemistry,
lithogeochemistry and geochronology constraints should
be carried out.

Economic considerations
The viability of developing a carving stone deposit into a
quarry is evaluated based on the volume of resources, accessibility to the site, ease and methods of harvesting stone,
and potential hazards associated with quarry development,
such as physical barriers (e.g., overhanging walls, steep
slopes, cliffs) and health concerns (e.g., presence of asbestiform minerals). Potential surface-accessible carving
stone resources at the Koonark deposit could be as large as
80 240 tonnes, depending on the outcomes of test carving
and further assessments by professional carvers. For comparison, the total combined amount of extracted and remaining carving stone from Kangiqsukutaak (Korok Inlet,
Baffin Island) is <18 880 tonnes, and from Qullisajaniavvik
(near Sanikiluaq, Belcher Islands) is 16 767–19 667 tonnes
(Elgin, 2017, Table 1). The area also has potential for large
subsurface deposits below the thin veneer of glacial till, and
for expansion to unexplored, neighbouring occurrences of
altered ultramafic rocks in the Mary River Group. Explora-
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tion for other carving stone deposits in the area should focus on identifying ultramafic intrusions in the Mary River
Group near large-scale normal faults that juxtapose them
with Paleozoic dolomitic carbonates.
The Koonark deposit is unique in the Qikiqtaaluk Region
because of its proximity to a working mine with a maintained roadway that connects to a port facility. This infrastructure greatly reduces the challenges of transporting raw
carving stone from its inland source to tidewater. Direct
shipping to coastal communities, particularly within the
Kitikmeot Region where there is a carving stone deficiency,
could be an economic opportunity for the Hamlet of Pond
Inlet and the beginning of a regional distribution network
envisioned by the Ukkusiksaqtarvik action plan (Government of Nunavut Department of Economic Development
and Transportation, 2007). However, the Koonark deposit
is located approximately 6 km away from the mine road and
on the opposite side of Mary River, so some level of access
development would be necessary for year-round quarrying.
As much of the surface-accessible carving stone resources
are in scree slopes, another potential challenge to developing the Koonark deposit into a quarry site could be the steep
topography (e.g., rockfall and slope-failure hazards) and
constrictive incised valleys (resulting in perennial snow
cover).

Conclusions
Geological mapping was conducted by the CNGO and QIA
at the Koonark deposit on northern Baffin Island to better
constrain the volume and characteristics of potential carving stone resources in the Qikiqtaaluk Region. The mapped
area is dominated by greenschist-facies metasedimentary,
metavolcanic and ultramafic plutonic rocks of the Archean
Mary River Group that are adjacent to the Central Borden
Fault, which juxtaposes them with Paleozoic carbonate
rocks. Four areas were recognized to have considerable
volumes of serpentinized and talc-rich stone with Mohs
hardness <3: the ‘Koonark mountain’, ‘Valley Side’, ‘Upper Koonark’ and ‘Scree Slope’ sites. The stone from each
site has a unique texture, mineral assemblage and/or proportions, and polished finish. In total, an estimated 80 240
tonnes of surface-accessible carving stone is present at
these four sites, while more subsurface resources are probable.
Based on the mapping and regional geological history, a
preliminary interpretation of the carving stone petrogenesis
involves a (generally) lherzolite protolith that may have undergone hydrothermal alteration as early as the Mesoproterozoic during the development of the Central Borden
Fault. Possible further alteration via carbonation reactions
may have taken place during and/or after the deposition of
Paleozoic carbonate sediments in the shallow sea that
covered much of Baffin Island at that time.
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Potential development of a quarry at the Koonark deposit
has a major advantage over most other carving stone sites
due to the existing road and port infrastructure of the nearby
Mary River mine; however, there are also challenges with
steep topography and seasonal accessibility at the deposit.
Future exploration for similar carving stone deposits in this
area should focus on where ultramafic rocks, brittle faults
and Paleozoic carbonates are closely associated.
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