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This work was part of the Geo-mapping for Energy and Minerals (GEM) Program on Baffin Island and is being led by the Geological Sur-
vey of Canada (GSC) in collaboration with the Canada-Nunavut Geoscience Office, Aboriginal Affairs and Northern Development Can-
ada, Nunavut Arctic College, the University of Ottawa and Carleton University. The study area comprises all or parts of six 1:250 000
scale National Topographic System map areas south and east of Iqaluit (NTS 025G, I, J, K, N, O). The objective of this work is to complete
the regional bedrock mapping for the southern half of Baffin Island and develop a new, modern, geoscience compilation for the region.
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Abstract

This paper summarizes the 2014 field observations on a suite of mafic, ultramafic and layered mafic-ultramafic sills on
Meta Incognita Peninsula, Baffin Island, Nunavut. The sills, several of which are up to hundreds of metres in thickness, are
emplaced into the dominantly psammitic to pelitic sedimentary strata of the middle Paleoproterozoic Lake Harbour Group.
Layering in both mafic and ultramafic bodies was observed on the centimetre to metre scale, with many intrusions contain-
ing disseminated sulphide, some associated with ferricrete. Within individual sills, compositional differentiation can range
from pyroxenite/peridotite layers at the intrusive base to gabbro and leucogabbro units at the top. Similar bodies have previ-
ously been documented elsewhere on southern Baffin Island (Foxe, Hall and western Meta Incognita peninsulas), and a
mantle-derived magmatic province of this size potentially represents a major large igneous province (LIP) event warranting
further study. Forthcoming geochemical, petrological and geochronological analyses, part of an M.Sc. thesis on the petrol-
ogy and geochemistry of the layered suite and associated mineralization, will be utilized to compare and improve on exist-
ing regional tectonic models of middle Paleoproterozoic extension in the eastern Trans-Hudson Orogen.

Résumé

Le présent document résume les observations de terrain faites en 2014 au sujet d’une suite de filons-couches mafiques,
ultramafiques et mafiques-ultramafiques stratifiés de la péninsule Meta Incognita, dans l’île de Baffin, au Nunavut. Les
filons-couches, dont plusieurs ont plusieurs centaines de mètres d’épaisseur, ont été mis en place dans les strates
sédimentaires à composition prédominante psammitique-pélitique du groupe de Lac Harbour, datant du Paléoprotérozoï-
que moyen. On a noté la présence d’une stratification d’ordre centimétrique à métrique dans les intrusions mafiques et
ultramafiques, dont plusieurs renferment des sulfures disséminés, parfois associés à des sédiments ferrugineux. Au sein des
filons-couches individuels, la différenciation en terme de composition peut varier de la pyroxénite ou péridotite à l’endroit
de la base intrusive, jusqu’au gabbro ou leucogabbro au sommet. La présence de filons-couches similaires a été remarquée
ailleurs dans la partie sud de l’île de Baffin (péninsules Foxe et Hall et partie ouest de la péninsule Meta Incognita) et une
province magmatique d’origine mantellique de cette taille peut constituer une importante province ignée faisant appel à une
étude plus approfondie. Les analyses géochimiques, pétrologiques et géochronologiques à venir (thèse de maîtrise sur la
pétrologie et la géochimie de la suite stratifiée et de la minéralisation associée) serviront à l’examen comparatif et à
l’amélioration des modèles tectoniques actuels d’extension régionale ayant eu lieu au cours du Paléoprotérozoïque moyen
dans la partie est de l’orogène trans-hudsonien.
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Introduction

The Geo-mapping for Energy and Minerals (GEM) pro-
gram targeted Meta Incognita Peninsula in 2014 (St-Onge
et al., 2015) to contribute to completing regional bedrock
mapping coverage for the southern half of Baffin Island.
Fieldwork was carried out between July 15 and August 15
(parts of NTS 25G, I, J, K, N, O) and was led by the Geolog-
ical Survey of Canada (GSC) in collaboration with the Can-
ada-Nunavut Geoscience Office (CNGO). Regional and
targeted bedrock mapping also involved participants from
Aboriginal Affairs and Northern Development Canada,
Nunavut Arctic College, the University of Ottawa and
Carleton University. The present report presents an over-
view of the main field characteristics and the economic po-
tential identified for an extensive suite of mafic, ultramafic
and layered mafic-ultramafic sills on Meta Incognita
Peninsula (Figure 1).

Geological framework

The metasedimentary and metaplutonic units on Meta In-
cognita Peninsula are part of the northeastern (Quebec-
Baffin) segment of the Trans-Hudson Orogen, a collisional
orogenic belt that extends in a broad arcuate shape from

northeastern to south-central North America (Hoffman
1988; Lewry and Collerson, 1990), and which comprises
tectonostratigraphic assemblages accumulated on, or
accreted to, the northern margin of the lower-plate Superior
craton of Paleoarchean to Neoarchean age during the mid-
dle Paleoproterozoic (St-Onge et al., 2006, 2009). Southern
Baffin Island is characterized by three orogen-scale
stacked tectonic elements (St-Onge et al., 2002, 2015) that
are separated by major deformation zones. The crustal ar-
chitecture on the island includes the tectonostratigraphic
units of the Lake Harbour Group (Jackson and Taylor,
1972) and a number of metaplutonic gneissic units inter-
preted by St-Onge et al. (2000) as the cover sequence and
crystalline basement of a middle Paleoproterozoic accreted
terrane termed the Meta Incognita microcontinent. Various
phases of the Cumberland Batholith (Whalen et al., 2010)
intrude the crystalline and cover units. The supracrustal,
gneissic and plutonic rocks on the eastern Meta Incognita
Peninsula were the main focus of fieldwork during the
summer of 2014.

Lake Harbour Group

The quartzite, marble, psammite and semipelite sedimen-
tary strata mapped on Meta Incognita Peninsula of southern
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Figure 1: Location of the mafic, ultramafic and layered mafic-ultramafic sills on Meta Incognita Peninsula also showing proximity to the
communities of Iqaluit and Kimmirut, as well as ownership of surface and subsurface mineral rights; intrusions sampled for geochemical
and/or geochronological analysis are shown in red; the forthcoming lab work will form part of an M.Sc. thesis on the petrology and geochem-
istry of the layered suite and associated mineralization.



Baffin Island belong to the middle Paleoproterozoic Lake
Harbour Group, with the well-exposed type locality situ-
ated north of the community of Kimmirut (St-Onge et al.,
1996, 1998; Scott et al., 1997). Over much of the peninsula
(St-Onge et al., 1999a-g, 2015), the Lake Harbour Group
comprises units of quartzite, garnetiferous psammite, mi-
nor semipelite and pelite that are structurally overlain by
laterally continuous to boudinaged bands of pale grey to
white marble and calcsilicate rocks (‘Kimmirut sequence’
of Scott et al., 1997). At the eastern and western ends of the
peninsula, including extensive exposures of supracrustal
rocks on the eastern islands and bluffs (St-Onge et al.,
2015) and around Markham Bay (Figure 1), the Lake Har-
bour Group is dominated by garnetiferous psammite
interlayered with pelite/semipelite and is largely devoid of
marble and calcsilicate rocks (‘Markham Bay sequence’ of
Scott et al., 1997). Siliciclastic strata in both sequences are
nevertheless locally sulphidic and intruded by an extensive
suite of mafic to ultramafic rocks described below.

Mafic and ultramafic rocks

Generally concordant to slightly discordant sheets of
coarse-grained metaperidotite, medium- to coarse-grained
metaperidotite-metagabbro, and fine- to medium-grained
metagabbro occur within both sequences of the Lake Har-
bour Group (St-Onge et al., 2015) on Meta Incognita Penin-
sula (Figure 1). Individual bodies are typically elongate to
lensoid in map view, from 10 to 20 m thick—although some
reach from 50 to a few hundred metres in thickness—and
extend up to several kilometres along strike. The largest
(folded) body observed is approximately 200 m thick and
5.6 km long by 1 km wide. Metamorphic mineral assem-
blages indicate prevailing amphibolite- to granulite-facies
conditions during subsequent Trans-Hudson orogenesis
(see St-Onge et al., 2015).

Metagabbro

Several of the mafic intrusions are homogeneous and pre-
serve a well-developed subophitic texture. Others are char-
acterized by a faint and discontinuous, to well-defined,
compositional layering due to variations in the abundance
of plagioclase and metamorphic clinopyroxene, ortho-
pyroxene and/or hornblende (Figure 2). The centimetre- to
metre-scale rhythmic layering is tentatively interpreted to
principally result from variations in the modal abundance
of plagioclase leading to cumulate stratification. The gen-
erally concordant nature, tabular shape, igneous textures
and sharp contacts of both types of mafic intrusion suggest
that they are sills (Figure 3).

Metaperidotite and metapyroxenite

Several ultramafic bodies, either clinopyroxene-ortho-
pyroxene±hornblende metapyroxenite or olivine-clino-
pyroxene-orthopyroxene metaperidotite, were observed.

In numerous localities, the ultramafic rocks are litho-
logically layered at the centimetre to metre scale (Figure 4)
with overall compositions grading from pyroxenite at the
base overlain by peridotite and capped by gabbro to
leucogabbro at the top (Figure 5), suggesting a way-up in-
dicator if the layering is the result of magmatic differentia-
tion. The transition from ultramafic to mafic rock types
within a given body appears generally gradational and is
tentatively interpreted as a primary igneous transition in a
cumulate sequence. The contacts of all bodies with the host
siliciclastic rocks of the Lake Harbour Group are conform-
able, and in rare instances chilled margins are preserved.
Enclaves of host strata or evidence for partial melting
(granophyric intrusive contacts) were not observed. As is
the case for the mafic intrusions, overall the observations
for the ultramafic bodies suggest they are best interpreted
as sills. Many of the intrusions contain disseminated sul-
phide (pyrite and minor chalcopyrite); chromite and
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Figure 2: Layered metagabbro, Meta Incognita Peninsula, Baffin
Island, Nunavut. Rhythmic layering is defined by variations in the
modal amount of hornblende, clinopyroxene and plagioclase;
hammer is 35 cm in length.

Figure 3: Mafic sill (dark) emplaced in Lake Harbour Group quartz-
ite (white) and psammite (rusty brown) and subsequently folded,
Meta Incognita Peninsula, Baffin Island, Nunavut; width of field of
view is 800 m.



pentlandite were not noted. Deep orange gossans (Figure 6)
were observed in psammite adjacent to the mafic-ultra-
mafic bodies with ferricrete (Figure 7) occurring at the base
of some sills. The ferricrete comprises a medium to coarse
clastic sediment cemented by an iron oxyhydroxide.

Regional considerations

Nickel–copper–platinum-group element magmatic sul-
phide deposits and showings have been documented in the
Superior craton cover units of the Cape Smith belt of north-
ern Quebec since the 1950s (see overviews in Green and
Dupras, 1999; Lesher, 2007). A significant number of pub-
lications describe the petrogenesis, petrology and geo-
chemistry of the middle Paleoproterozoic sulphide miner-
alization and related enrichment in platinum-group
elements (PGE) in northern Quebec (e.g., Miller, 1977;
Samis and Andersen, 1980; Naldrett, 1981; Barnes et al.,
1982, 1992, 1997a, b; Dillon-Leitch et al., 1986; Gioven-
azzo et al., 1989; Barnes and Barnes, 1990; Barnes and Gio-
venazzo, 1990; Tremblay, 1990; Giovenazzo, 1991; Lesher
and Ripley, 1992; Barnes and Picard, 1993; Lesher et al.,
2001; Lesher, 2007) with a few considering the more re-
gional (orogen scale) controls on the distribution and size
of the deposits and showings (e.g., Giovenazzo et al., 1989;
Giovenazzo, 1991; St-Onge and Lucas, 1994; Lesher,
2007).

In contrast, the layered mafic-ultramafic sills emplaced in
the Lake Harbour Group siliciclastic rocks on southern
Baffin Island have yet to be studied. Importantly, the man-
tle-derived intrusions define a new magmatic province that
extends from Meta Incognita Peninsula in the east to Foxe
Peninsula in the west, with potential extrusive equivalents
preserved on the latter (Schooner Bay volcanic sequence;
St-Onge et al., 2007), and thus the sills would appear to rep-
resent a major large igneous province (LIP) event (Ernst,
2014) and warrant further study. One of the co-authors on
this field report, a senior undergraduate student and field
assistant in 2014, is initiating an M.Sc. thesis on the petrol-
ogy, geochemistry and geochronology of the layered mafic/
ultramafic suite and associated mineralization. Whether
this suite is coeval and has genetic similarities with layered
intrusions in northern Quebec and the associated Raglan
komatiite-hosted Ni-Cu-PGE deposits will be one of the
questions tackled as part of the thesis.

Economic considerations

Anumber of lithological associations and occurrences with
potential economic implications were identified during the
2014 systematic and targeted mapping campaign on Meta
Incognita Peninsula. Most significantly, the layered mafic-
ultramafic sills emplaced in sulphidic siliciclastic strata of
the Lake Harbour Group have a lithological context similar
to that hosting Ni–Cu–platinum-group element mineral-
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Figure 4: Layered metaperidotite sill (chocolate brown) emplaced
in Lake Harbour Group psammite (cream), Meta Incognita Penin-
sula, Baffin Island, Nunavut; hammer is 35 cm in length.

Figure 5: Layered and foliated leucogabbro at the top of a compos-
ite sill, Meta Incognita Peninsula, Baffin Island, Nunavut.

Figure 6: Gossan in Lake Harbour Group psammite adjacent to a
layered mafic-ultramafic sill, Meta Incognita Peninsula, Baffin Is-
land, Nunavut; hammer is 35 cm long.



ization elsewhere in the Trans-Hudson Orogen (e.g., Rag-
lan deposits in the eastern Cape Smith belt of northern Que-
bec; Lesher, 2007). Serpentinized ultramafic rocks, some
of which still contain olivine, have been identified in a
number of localities and may provide material suitable as
carving stone.
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