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Abstract

Three mafic–ultramafic bodies exposed in the northern part of the 2018 Fury and Hecla Geoscience Project study area were

identified from high magnetic anomalies and were investigated through a series of traverses and targeted, helicopter-sup-

ported, site visits. Detailed mapping was conducted on the mafic–ultramafic plutons that intruded the gneissic basement

rocks north of Fury and Hecla Strait on Baffin Island, Nunavut, to determine their relative field relationships with the host

basement orthogneiss. Samples of the plutons were also collected for further laboratory analyses. Site 1 comprises

hornblendite, pyroxenite and hornblende gabbro. Site 2 is located at the outer margin of a layered mafic–ultramafic intru-

sion and preserves the brecciated and migmatized contact of the intrusive body with the hostrock orthogneiss. Site 3 is lo-

cated at the suspected core of the same mafic–ultramafic intrusion and preserves compositionally layered rocks, including

leucogabbro, gabbro, anorthosite and websterite, with individual layers ranging from 3 to 20 m thick. The host tonalite–

granodiorite orthogneiss at site 2 is locally found as enclaves in these mafic–ultramafic rocks. Rocks at all three sites pre-

serve evidence of regional deformation as small- and large-scale isoclinal folding and mineral foliation fabric.

A representative suite of samples was collected for U-Pb zircon geochronology, geochemistry and petrology. Collectively,

this work will help constrain the timing of emplacement and regional deformation of the mafic–ultramafic intrusions and

determine the potential for associated economic resources, such as magmatic Ni–Cu–platinum group element mineraliza-

tion.

Résumé

Trois amas de composition mafique à ultramafique affleurant dans la partie nord de la zone d'étude choisie dans le cadre du

volet 2018 du Projet géoscientifique Fury and Hecla ont été identifiés à partir de fortes anomalies magnétiques et ont fait

l'objet d'une série de visites ciblées des lieux réalisées par cheminements et à l'aide d'un hélicoptère. Des travaux de

cartographie détaillée de ces plutons, qui ont pénétré les roches gneissiques du socle rocheux du détroit de Fury and Hecla

dans l'île de Baffin, au Nunavut, ont été réalisés dans le but d'identifier leurs relations de terrain par rapport à l'orthogneiss

encaissant du socle rocheux. Des échantillons des plutons ont également été recueillis aux fins d'analyse en laboratoire. Le

Site 1 est constitué de hornblendite, de pyroxénite et de gabbro à hornblende. Le Site 2, situé sur la bordure extérieure d'une

intrusion stratifiée de composition mafique à ultramafique, conserve le contact bréchifié et migmatisé du corps intrusif avec

l'orthogneiss encaissant. Le Site 3, situé dans ce qui est perçu comme étant le cœur de cette même intrusion mafique et

ultramafique, conserve des roches stratifiées du point de vue de leur composition, notamment du leucogabbro, du gabbro,

de l'anorthosite et de l'aluminite; l'épaisseur des strates varie entre 3 et 20 m. Au Site 2, l'orthogneiss encaissant de composi-

tion tonalitique à granodioritique se retrouve par endroits sous forme d'enclaves encaissées dans les roches de composition
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mafique à ultramafique. Les roches aux trois endroits présentent des signes de déformation régionale exprimés sous forme

d'une structure feuilletée et de plis isoclinaux de petite et de grande envergure.

Une série d'échantillons représentatifs a été recueillie aux fins d'analyses géochimique, pétrologique et géochronologique

U-Pb sur zircon. Cette étude, dans l'ensemble, aidera à fixer les limites temporelles associées au moment de la mise en place

des intrusions en question et des épisodes de déformation régionale les ayant affectées, ainsi qu'à établir le potentiel en

ressources économiques connexes de la région, telle une minéralisation magmatique à Ni-Cu-éléments du groupe du

platine.

Introduction

The Canada-Nunavut Geoscience Office (CNGO) is lead-

ing the multi-year, multidisciplinary Fury and Hecla

Geoscience Project (FHGP) in areas north and south of

Fury and Hecla Strait on Baffin Island, Nunavut (Steen-

kamp et al., 2018). The 2018 bedrock mapping component

of the project covered approximately 18 000 km2 in parts of

NTS map areas 47C, D, E and F (Figure 1). Although some

parts of the study area have been mapped in the past (e.g.,

Blackadar, 1958, 1963, 1964; Ciesielski and Maley, 1980;

Ciesielski, 1992), other areas have never been geologically

investigated, leaving knowledge gaps in the region’s geo-

logical framework, tectonic history and economical

potential.

Previously undocumented mafic and ultramafic rocks were

discovered in the FHGP study area during 2018 fieldwork.

Ageochemical, geochronological, structural and economic

evaluation of these rocks will be part of a Ph.D. project fo-

cusing on the petrogenesis and tectonothermal history of

rocks in the Fury and Hecla region. Presented here are field

relationships and rock descriptions of the mafic–ultramafic

and associated basement rocks identified at three sites dur-

ing 2018 fieldwork, as well as some preliminary interpreta-

tions, discussions regarding the economic potential of these

rocks and a brief description of future work to be comple-

ted.

Regional geology

The basement that underlies northwestern Baffin Island

and northern Melville Peninsula comprises Archean ortho-

and paragneiss of the Rae craton (Hoffman, 1988). In-

cluded in the area are Paleo- to Neoproterozoic intrusions

and isolated Mesoproterozoic sedimentary rocks of the

Bylot Supergroup (Jackson and Iannelli, 1981; Long and

Turner, 2011). In the current study area, ca. 3.0–2.5 Ga fel-

sic orthogneisses predominate and are ascribed to the Com-

mittee belt (Jackson and Berman, 2000). The latter includes

the ca. 3.2–2.8 Ga Prince Albert and Roche Bay greenstone

belts on Melville Peninsula (Machado et al., 2011, 2012;

Corrigan et al., 2013) and the 2718 +5/–3 Ma Mary River

Group on northern Baffin Island (Jackson et al., 1990;

Young et al., 2004, 2007; Johns and Young, 2006; Skipton

et al., 2017). These greenstone belts and the Mary River

Group are characterized by similar mafic and ultramafic

(komatiite) volcanic rocks, fuchsitic quartzite, banded iron

formation, and siliciclastic and felsic–intermediate volca-

nic components, although their relative depositional rela-

tionships are not clear (Schau, 1993; Young et al., 2004;

Corrigan et al., 2013).

Rocks from the interior of the Rae craton record enigmatic

tectonometamorphic events prior to 2.7 Ga that are over-

printed during multiple stages of orogenesis, including (1)

the ca. 2.55–2.50 Ga MacQuoid orogeny (Jackson and

Berman, 2000; Bethune and Scammel, 2003a, b; Sanborn-

Barrie et al., 2003; Berman et al., 2010); (2) the 2.50–

2.35 Ga Arrowsmith orogeny (Berman et al., 2013, 2015);

(3) the 2.0–1.9 Ga Taltson-Thelon orogeny and (4) the 1.9–

1.8 Ga Trans-Hudson orogeny (St-Onge et al., 2009). Each

of these tectonothermal events reworked Archean rocks

along the Rae craton’s margins (Hoffman, 1988, 1989;

Pehrsson et al., 2013).

Layered mafic–ultramafic intrusions

Layered mafic–ultramafic rocks occur as structurally trans-

posed intrusions and discontinuous dykes and/or sills
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Figure 1: Location of the Fury and Hecla Geoscience Project on
northern Melville Peninsula and northwestern Baffin Island,
Nunavut, with the study areas for the 2018 and 2019 field seasons
outlined in red, and the area of Figure 2 outlined in green.



across Baffin Island and on northern Melville Peninsula.

On southern Baffin Island, these intrusions are commonly

found as panels in the basement orthogneiss and sills in the

Paleoproterozoic (≤1900 Ma) Lake Harbour Group

(Liikane et al., 2015). In general, the sills (metres to hun-

dreds of metres thick) vary from pyroxenite and peridotite

at their base to gabbro and leucogabbro at their top with lo-

cal occurrences of chromite, pentlandite, pyrite and minor

chalcopyrite (Steenkamp et al., 2014; Liikane et al., 2015;

St-Onge et al., 2015).

The isoclinally folded Kangiq�uruluk pluton, located on the

northeastern coast of Baffin Island, is 5 km wide and in-

trudes granodiorite gneiss (Skipton et al., 2018). This body

includes gabbro, hornblende clinopyroxenite and

websterite. Foliated plagioclase and hornblende overprint

primary, rhythmic compositional layering and dissemi-

nated chalcopyrite and pyrite (Saumur et al., 2017; Skipton

et al., 2017).

On northern Melville Peninsula, scattered mafic–ultra-

mafic bodies and ultramafic plugs create numerous mag-

netic anomalies (Corrigan et al., 2013). One such body

comprises coarse-grained orthopyroxenite and layered

gabbro with abundant platy molybdenite (Corrigan et al.,

2013). The age of these intrusions is unknown, as are the

relative relationships with the other mafic–ultramafic in-

trusions documented on southern Baffin Island and else-

where in the Rae craton. Mafic–ultramafic assemblages

are, however, associated with an unusual modal abundance

of sulphide minerals, which are elsewhere linked with

showings of orthomagmatic-style mineralization (Corrigan

et al., 2013; Steenkamp et al., 2014; Liikane et al., 2015;

Saumur et al., 2017; Skipton et al., 2017).

Field observations from 2018

Previously unidentified mafic–ultramafic rocks were

mapped in several locations across the 2018 study area. In

general, these rocks contain abundant magnetite; therefore,

they appear as magnetic anomalies in regional airborne

geophysical maps of the study area (Steenkamp, 2018a–h).

Three sites with large and pronounced magnetic anomalies

were chosen for detailed study (Figure 2) and were sampled
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Figure 2: Total-field magnetic survey data in the eastern half of NTS 47F (Steenkamp, 2018c, d) showing the lo-
cations of sites 1–3, Baffin Island. Franklin dykes dated at ca. 723 Ma (Heaman et al., 1992) cut all other rock
types in the Fury and Hecla region.



for petrographic analyses, geochronology and whole-rock

geochemistry. Site 1 consists of a hornblendite–pyrox-

enite–gabbro rock suite that intruded granodioritic–

monzogranitic orthogneiss. Sites 2 and 3 are on the margin

and the approximate core of an isoclinal synform, respec-

tively, which preserves a mafic–ultramafic intrusion (Fig-

ure 2). Below are detailed descriptions of the rock types and

their field relationships at all three sites, as well as a

detailed map of site 2.

Site 1

Site 1 has moderate topographic relief and variable till

cover. Field relationships are based on the largest available

outcrops and/or extensive areas of subcropping boulders

(broken fragments of outcrop that have not been moved out

of place by glacial processes). The eastern margin of the

magnetic anomaly exposes basement orthogneiss, horn-

blendite and pyroxenite. The central area is dominated by

pyroxenite and gabbro, visible along a vertical east-

trending fault. The western extent comprises gabbro, bio-

tite-orthopyroxenite and basement orthogneiss, which are

cut by K-feldspar and quartz pegmatite dykes. The mafic–

ultramafic intrusion is approximately 2 km2.

Granodiorite–monzogranite orthogneiss

The gneissic country rock around the mafic–ultramafic in-

trusion ranges in composition from granodiorite to

monzogranite. In general, the orthogneiss is relatively ho-

mogeneous, with 1–3% magnetite disseminated through-

out and 4–5% biotite that defines a northwest-striking and

moderately dipping foliation (Figure 3a). The grain size in

the orthogneiss decreases from 5 to 8 mm to 1 to 4 mm prox-

imal to the mafic–ultramafic intrusion, over 10–15 m. The

contact between the host orthogneiss and mafic–ultramafic

intrusion is covered by glacial till.

Hornblendite

A 30–40 m thick hornblendite layer forms the structural

base of the intrusion. The hornblendite is medium to coarse

grained (0.5–1 cm) and consists of 90–95% hornblende,

3% magnetite, 2% plagioclase, <1% pyroxene and minor

interstitial pyrite and chalcopyrite (Figure 3b). Hornblende

is euhedral and randomly oriented. Black pyroxene (<3 mm

long), magnetite, plagioclase and sulphides are dissemi-

nated throughout the matrix.
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Figure 3: Representative rocks from site 1: a) homogeneous granodiorite–monzogranite with biotite and magnetite, b) hornblende with in-
terstitial biotite crystals in hornblendite, c) clinopyroxenite outcrop showing plagioclase-rich domains and euhedral hornblende crystals (in-
dicated by the yellow arrow; tablet is 25 cm long), d) biotite orthopyroxenite hand sample with interstitial magnetite.



Pyroxenite

A20–30 m thick zone of pyroxenite is exposed in steep out-

crops and structurally overlies the hornblendite unit, but the

contact with hornblendite is till covered. The pyroxenite

mineralogy varies locally, consisting of 80–90%

clinopyroxene+orthopyroxene, 1–8% hornblende, 0–8%

plagioclase, 1–2% magnetite and <1% disseminated

sulphides. Locally, 1–3 m patches of pyroxenite contain 3–

5% biotite. Where it is in low abundance, plagioclase is in-

terstitial to cumulate clinopyroxene and orthopyroxene,

and is anhedral with local cuspate boundaries. Pods,

patches and lenses of plagioclase-rich segregations exhibit

gradational contacts with the pyroxenite, contain minor

clinopyroxene and are associated with coarse (1–3 cm)

black hornblende (Figure 3c). The plagioclase-rich do-

mains are locally foliated, contain no quartz and could rep-

resent recrystallized plagioclase cumulate patches, crystal-

lization of intercumulus melt, or flow of a fluid within the

cumulus pile. Rare, pyroxenite-hosted amphibolite pods

and lenses (0.1–1 m long) contain biotite that defines a

west-northwest–striking foliation with shallow to moder-

ate dips.

Hornblende-bearing gabbro

The hornblende-bearing gabbro and the pyroxenite are jux-

taposed along an east-west–oriented fault. Fault-controlled

fluids likely facilitated local epidote and chlorite alteration

in the gabbro. The hornblende-bearing gabbro extends in a

series of discontinuous outcrops to the western margin of

the magnetic anomaly. The gabbro is medium to coarse

grained and consists of approximately 40% plagioclase,

30% pyroxene, 15% hornblende, 5% magnetite, 3–5% bio-

tite, 2% pyrite and chalcopyrite and <1% epidote and

chlorite. It is locally massive, but commonly exhibits a

weak northwest-striking, moderately dipping foliation de-

fined by biotite. West of the fault, the foliation generally

has a shallower dip. The hornblende-bearing gabbro con-

tains rare biotite-rich orthopyroxenite pods with local

hornblende pseudomorphing orthopyroxene.

Felsic pegmatite dykes

Felsic pegmatite dykes cut the basement orthogneiss and

the mafic–ultramafic rocks and generally strike to the

northwest (~330°). The pegmatite dykes comprise K-feld-

spar crystal aggregates ranging from 0.3 to 1 m wide and

are surrounded by massive, white to light grey quartz.

Site 2

Site 2 is located on the western edge of a significant mag-

netic anomaly in the north-central part of the FHGP study

area (Figure 2). Rock exposure in this area ranges from

subcrop with some till and vegetation cover to continuous

and large pavement-style outcrops across generally flat

ground. Field observations were made along several paral-

lel traverses to document lithological and structural

changes across the basement orthogneiss and at the margin

of the mafic–ultramafic intrusion. The basement ortho-

gneiss is divided into six map units (units A–F) based on

mineralogical and textural changes before the contact to the

mafic–ultramafic intrusion (unit G). The rock units are de-

scribed below in order from west to east (Figure 4).

Basement orthogneiss units

Unit A

Sparse outcrops and subcrops expose highly foliated

tonalite–granodiorite orthogneiss containing abundant

transposed and rotated mafic rock enclaves (Figure 5a) that

preserve a discordant secondary foliation to the tonalite-

granodiorite orthogneiss (unit A, Figure 4). The tonalite–

granodiorite orthogneiss contains plagioclase, quartz and

white K-feldspar with <5% biotite, which defines the folia-

tion. The mafic pods contain hornblende, plagioclase, bio-

tite, quartz and magnetite, and constitute approximately

15% of the total rock volume. Younger felsic dykes cut the

fabrics in both the tonalite–granodiorite and mafic

enclaves.

Unit B

Excellent outcrop exposures with minor frost fracturing

preserve tonalite–granodiorite orthogneiss with rare mafic

enclaves (unit B, Figure 4). Mafic and felsic compositional

layers range from several millimetres to several centi-

metres and boundaries between layers are somewhat dif-

fuse (Figure 5b). Biotite defines a mineral foliation in the

quartz- and feldspar-dominated felsic layers that is parallel

to gneissosity. Mafic layers generally have a finer grain size

than the felsic layers, represent approximately 15% of the

rock, and contain biotite, plagioclase, hornblende and

magnetite.

Unit C

The layered tonalite–granodiorite orthogneiss of unit B

transitions to a well-exposed zone of straight gneiss with a

lower mafic-mineral content (unit C, Figure 4). Centi-

metre-scale mafic and felsic bands with sharp contacts de-

fine the gneissic fabric (Figure 5c). Mafic minerals form

approximately 10% of the rock. Isolated, coarse-grained

granitic dykes cut the compositional banding and trend

~010° (Figure 5d).

Unit D

Tonalite–granodiorite orthogneiss transitions from a

straight gneiss to a gneiss with a layered migmatitic charac-

ter, and with the mafic mineral content of the rock increas-

ing to 20% (unit D, Figure 4). Biotite, hornblende, magne-

tite and millimetre-sized plagioclase are present in mafic

bands, which define a gneissic fabric that strikes north-

northwest. A coarse-grained mafic dyke trending 335° cuts

through unit D and contains hornblende, plagioclase and

biotite (Figure 5e). Hornblende crystals in the dyke are 0.5–
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1 cm long, with finer grained plagioclase, biotite and mag-

netite in the groundmass. A <5 cm wide chilled margin is

preserved in the dyke along the orthogneiss contact.

Unit E

Unit E (Figure 4) represents weakly layered tonalite–

granodiorite orthogneiss (Figure 5f), with only rare

compositional layering that was well defined in unit C;

however, the abundance of mafic minerals remains consis-

tent with unit D (~20%). Biotite defines a mineral foliation

but is subordinate to magnetite. Mafic enclaves ranging

from 10 cm to 1 m in width were locally observed. The

mafic dyke seen in unit D can also be traced southeastward

through unit E (trending 330°) where small hornblende and

plagioclase laths become more apparent at the dyke’s core.

Unit F: contact zone

Unit F represents the transitional zone immediately adja-

cent to the contact with the mafic–ultramafic intrusion.

Mafic mineral abundance in the tonalite–granodiorite

orthogneiss steadily increases (up to 30%) toward the intru-

sion and includes biotite and hornblende. Biotite defines a

mineral foliation and weak compositional layering. A 1 m

wide alteration zone in the orthogneiss occurs at the contact

with the intrusion and contains epidote and potassic alter-

ation. The sharp igneous contact is oriented north-south

(Figure 5g). Pyrite grains 2–3 mm wide are present in the

altered orthogneiss adjacent to the contact. A hornblende

gabbro dyke trending 330° stems from the mafic–ultra-

mafic intrusion and cuts the orthogneiss fabric.

Unit G: mafic–ultramafic intrusion

Outcrops immediately inside the intrusion are dominated

by hornblende gabbro (unit G, Figure 4), which is mineral-

ogically similar to the dykes that cut units D–F. The gabbro

is relatively fine grained adjacent to the basement

orthogneiss contact (Figure 5h), and medium- to coarse-

grained beyond 2–3 m from the contact. The rock contains

varying amounts of hornblende, plagioclase and pyroxene

with minor biotite, epidote, chlorite, pyrite and chalcopy-

rite. Locally, 5–20 m long enclaves of tonalite–granodiorite

orthogneiss are elongated north-northwest and preserve an

internal mineral foliation and/or gneissosity that is

subparallel to the dominant fabric in the gabbro.

Site 3

Site 3 is located in the central part of the largest magnetic

anomaly in the study area, approximately 2.3 km east of site

2. The area is characterized by large-scale rhythmic

compositional layering of anorthosite, leucogabbro,

hornblende gabbro, hornblendite and hornblende-bearing

websterite. Enclaves of tonalite–granodiorite orthogneiss

are also locally present in the area. Rock units described be-

low were encountered along a 1.5 km strip of variably ex-

posed bedrock, in order from west to east, across site 3.

Hornblendite to hornblende-bearing websterite

Thin layers of hornblendite to hornblende-bearing

websterite weather red-brown with a distinctive exfolia-

tion-fracture texture (Figure 6a). The distinctive weather-

ing creates a coarse hornblende-rich sand on the ground

that helped to delineate this unit. Hornblendite is fine to me-
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Figure 4: Basement orthogneiss units and the western margin of the mafic–ultramafic intrusion at site 2, Baffin Island. Base
map is a SPOT 6 satellite colour image (Airbus Defence and Space, 2018).
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Figure 5: Representative rock types at site 2: a) fragmented and rotated mafic pods in foliated, migmatitic tonalite–
granodiorite (unit A); b) mafic and felsic compositional layering in tonalite–granodiorite orthogneiss (unit B); c) straight-gneiss
banding of mafic and felsic components in tonalite–granodiorite orthogneiss (unit C); d) granitic pegmatite dyke cuts the
tonalite–granodiorite straight-gneiss fabric (unit C); e) mafic dyke cuts the layered, migmatitic tonalite–granodiorite
orthogneiss (unit D; compass is 20 cm long); f) weakly layered tonalite–granodiorite orthogneiss (unit E); g) contact between
unit F and the mafic–ultramafic intrusion (looking north; hammer is approximately 40 cm long); h) finer grained gabbro of the
mafic–ultramafic intrusion (unit G) immediately adjacent to the contact with the orthogneiss.



dium grained (1–5 mm) and is dominated by hornblende,

pyroxene and plagioclase in an olivine-rich groundmass.

Pyrite and chalcopyrite occur as interstitial phases.

Hornblende gabbro

Hornblende gabbro is the most abundant rock type in the

area and is the most resistant to weathering. Hornblende

gabbro is commonly associated with leucogabbro (de-

scribed below), although it contains comparatively more

hornblende. This rock is mineralogically very similar to the

gabbro along the western contact of the intrusion at site 2. It

is medium grained and consists of 55% hornblende, 35%

plagioclase, 5% biotite and 1–3% magnetite, pyrite and

chalcopyrite. Hornblende laths are 1–2 cm long (Figure 6b)

and a mineral foliation is locally defined by aligned

hornblende crystals.

Leucogabbro

Leucogabbro is spatially associated with the hornblende

gabbro and is abundant and well exposed. The leucogabbro

locally contains tonalitic-granodioritic orthogneiss en-

claves that are similar to the basement rocks mapped at site

2, west of the mafic–ultramafic intrusion. Along

gradational contacts between leucogabbro and hornblende

gabbro are local, 0.3–1 m discontinuous layers and lenses

of anorthosite and websterite. The leucogabbro is medium

grained and consists of 60–65% plagioclase laths that are

5–8 mm long, 30% hornblende, 2–5% biotite and minor

magnetite (Figure 6c).

Anorthosite

The anorthosite is well exposed and resistant to weathering,

although contacts with surrounding units are typically till

and/or soil covered. This rock is homogeneous, dominated

by medium- to coarse-grained plagioclase with <3% visible

magnetite (Figure 6d) and generally has a higher magnetic

susceptibility than the other units.

Tonalite–granodiorite orthogneiss enclaves

Enclaves of tonalite–granodiorite orthogneiss are present

throughout the intrusion and resemble the surrounding

basement orthogneiss from site 2 (Figure 6e). These bodies

are 5–20 m wide and contain varying amounts of biotite,

magnetite and hornblende. A foliation in the enclaves that

is subparallel to gneissosity of the mafic–ultramafic rocks

is defined by aligned biotite and local hornblende.

Preliminary interpretations

Site 1 comprises hornblendite, pyroxenite and hornblende

gabbro in a discrete magnetic anomaly that is interpreted to

represent an intrusion. Compositional layering of the mafic

and ultramafic rocks likely formed either by multiple injec-

tions of magma that variably crystallized between injec-

tions or by a single injection that cooled to produce primary

magmatic layering by fractional crystallization. The pres-

ence of cumulate-like clinopyroxenite, plagioclase-poor

orthopyroxenite and locally plagioclase-poor hornblendite

suggests that significant portions of the intrusion are com-

posed of cumulate phases. Primary magmatic layering is

therefore interpreted as a product of fractional crystalliza-

tion. The foliation fabrics found in the mafic–ultramafic in-

trusion are also concordant with the fabric in the host

orthogneiss, indicating that the intrusive and orthogneiss

rocks have experienced at least one common deformational

event.

The tonalite–granodiorite orthogneiss units mapped at site

2 reveal a variety of textures indicative of partial melting,

brecciation and veining. The brecciation and migma-

tization textures in units A, D and E could be linked with the

emplacement of the mafic–ultramafic intrusion, which

would have locally heated and deformed the hostrocks.

Site 3 comprises anorthosite, leucogabbro, hornblende

gabbro and hornblendite to hornblende-bearing websterite

at the centre of the largest magnetic anomaly in the study

area. The geophysical survey data suggest that the mafic–

ultramafic intrusion has been preserved in a north-plunging

isoclinal synform. Hornblende gabbro–leucogabbro–anor-

thosite sequences have gradational contacts, suggesting

progressive fractional crystallization of a mafic magma.

Economic considerations

The mafic–ultramafic rocks in the FHGP study area have

the potential to host new orthomagmatic metal showings

and/or deposits. Some samples collected from the sites de-

scribed here contain visible pyrite and/or chalcopyrite. The

presence of sulphide minerals associated with mafic–ultra-

mafic intrusions has been linked with magmatic Ni-Cu-

PGE and other metal mineralization at deposits such as

Voisey’s Bay, Newfoundland and Labrador (Eckstrand et

al., 2004; Naldrett, 2004; Eckstrand and Hulbert, 2007).

The presence of sulphide minerals in both the mafic–ultra-

mafic rocks and adjacent basement orthogneiss in this

study may prove important for the economic assessment of

Fury and Hecla Strait area.

Future work

Whole-rock geochemical analyses of representative sam-

ples from all units described herein will be completed to de-

termine major, minor and trace elements of economic im-

portance. Petrographic analyses of thin sections from each

rock type will be completed to examine mineral fabrics,

textures, mineral assemblages and sulphide mineral char-

acteristics. To determine the age of the mafic–ultramafic in-

trusions, samples from each site will be prepared for U-Pb

zircon geochronology (in early 2019). Because mafic and

ultramafic rocks on northern Melville Peninsula and across

Baffin Island also contain sulphide minerals and have po-

tential for economic mineralization, a study on the em-

placement and petrogenetic source(s) is warranted and may
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Figure 6: Representative rocks at site 3: a) highly weathered, coarse-grained hornblendite to hornblende-bearing websterite; b) euhedral
hornblende crystals and interstitial plagioclase in hornblende gabbro; c) leucogabbro near a gradational contact with hornblende gabbro;
d) anorthosite with high magnetic susceptibility resulting from its magnetite content; e) tonalite–granodiorite orthogneiss enclave in
hornblende gabbro (rock hammer is 40 cm long).



provide useful information related to magmatism, crustal

assembly and Archean and Paleoproterozoic plate-tectonic

movements.
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