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Abstract

This paper summarizes the field observations and initial interpretations following five weeks of regional and targeted bed-

rock mapping on eastern Meta Incognita Peninsula, Baffin Island, Nunavut. Under the Geo-mapping for Energy and Miner-

als (GEM) Program, this area was targeted in 2014 to upgrade the geoscience knowledge and document the economic poten-

tial of the greater Iqaluit area south of Frobisher Bay. Field observations have constrained the distribution of metasedimentary

units comprising quartzite, marble, psammite, pelite and semipelite, all of which can be correlated with the contiguous mid-

dle Paleoproterozoic Lake Harbour Group in the type area north of Kimmirut. The full range of siliciclastic and minor car-

bonate rock types can be traced to the easternmost tip of Meta Incognita Peninsula. The spatial distribution of a suite of lay-

ered mafic to ultramafic sills intrusive into the sedimentary strata was also documented and will be the focus of further

study. Layering in the sills was observed on the centimetre to metre scale, with many bodies containing disseminated sul-

phide, some associated with ferricrete. The distribution and eastern limit of high-grade felsic and mafic plutonic rocks, ten-

tatively interpreted as part of the middle Paleoproterozoic Cumberland Batholith, were delineated. Four distinct phases of

deformation and two metamorphic episodes were recognized. The deformation and metamorphic events can be correlated

with similar features and assemblages previously documented both on Baffin Island and on the Ungava Peninsula of north-

ern Quebec, and will be utilized to compare, and improve upon, existing regional tectonic models.

Résumé

Cet article résume les observations de terrain et les interprétations préliminaires suivant cinq semaines de cartographie

régionale et ciblée de la roche en place sur la péninsule Meta Incognita orientale, Terre de Baffin, Nunavut. Le programme

Géo-cartographie pour l’énergie et les minéraux (GEM) a ciblé cette région en 2014 afin d’améliorer la connaissance

géoscientifique et documenter le potentiel économique de la région d’Iqaluit au sud de la baie Frobisher. Les observations

de terrain ont délimité la distribution d’unités métasédimentaires composées de quartzite, de marbre, de psammite, de pélite

et de semipélite. Toutes ces unités peuvent être corrélées avec le Groupe de Lake Harbour contigu d’âge Paléoprotérozoïque

moyen dans la région type au nord de Kimmirut. La pleine gamme de roches siliciclastiques, et de façon moins importante

carbonatée, se retrouve jusqu’à l’extrémité est de la péninsule Meta Incognita. La distribution spatiale d’une série de filons-

couches mafiques à ultramafiques intrusifs dans les strates métasédimentaires fut également documentée et fera l’objet

d’une étude plus approfondie. La stratification fut observée à l’échelle centimétrique à métrique, avec de nombreux filons-

couches contenant des sulfures disséminés, et parfois associés à des sédiments ferrugineux. La distribution et la limite est de

roches plutoniques felsiques et mafiques de haut-grade interprétées de façon préliminaire comme faisant partie du batholite

Cumberland d’âge Paléoprotérozoïque moyen furent délimitées. Quatre phases distinctes de déformation et deux épisodes
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métamorphiques ont été reconnus. Les événements de déformation et de métamorphisme peuvent être corrélés avec des

éléments structuraux et des assemblages métamorphiques similaires précédemment documentés sur la Terre de Baffin et sur

la péninsule d’Ungava, dans le nord du Québec. Ceux-ci seront utilisés pour comparer et améliorer les modèles tectoniques

régionaux existants.

Introduction

The Geo-mapping for Energy and Minerals (GEM) pro-

gram targeted eastern Meta Incognita Peninsula in 2014

(green outline in Figure 1) to help complete the regional

bedrock-mapping coverage for the southern half of Baffin

Island. Fieldwork on the peninsula (parts of NTS areas 25G,

I, J, K, N, O) was led by the Geological Survey of Canada

(GSC) in collaboration with the Canada-Nunavut Geoscience

Office (CNGO). Regional and targeted bedrock mapping

also involved participants from Aboriginal Affairs and

Northern Development Canada, Nunavut Arctic College,

University of Ottawa and Carleton University. This paper pre-

sents an overview of the regional geology, the principal tec-

tonostratigraphic units mapped, and the main structural ele-

ments, dominant mineral assemblages and economic po-

tential identified during five weeks of fieldwork in 2014.

History of bedrock mapping and geological
framework

The reconnaissance geological investigations of Baffin Is-

land south of latitude 66°N, initiated in 1949 by Y.O. For-

tier and W.L. Davison, and which continued in 1950 and 1951

along the coastal areas of Meta Incognita Peninsula be-

tween Iqaluit and Kimmirut (Davison, 1959), were com-

pleted in 1965 in the course of ‘Operation Amadjuak’, a

fixed-wing and helicopter-supported project (Blackadar,

1967). Bedrock mapping was carried out across eighteen

1:250 000 NTS map areas and the data so obtained, together

with that derived from published and unpublished Geologi-

cal Survey of Canada maps, were compiled and published

by Blackadar (1967).

A three year project by the Geological Survey of Canada

(1995–1997) to systematically map the bedrock geology of

the western portion of Meta Incognita Peninsula between

Markham Bay and longitude 68°W (Figure 1; NTS areas

25K, L, M, N) at a scale of 1:100 000 resulted in the publi-

cation of GSC maps 1979A–1985A(St-Onge et al., 1999a–

g). A regional aeromagnetic survey of the southern Baffin

and Hudson Strait region was also completed in 1997 (Geo-

logical Survey of Canada, 1998, 1999; Pilkington and

Oneschuk, 2007).

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 Archean

Superior Province during the middle Paleoproterozoic (St-

Onge et al., 2006, 2009). Northern Quebec and southern

Baffin Island are characterized by three orogen-scale

stacked tectonic elements (Figure 2; St-Onge et al., 2002),

which include the following tectonostratigraphic units

(from lowest to highest structural level):

• level 1 – Archean tonalitic orthogneiss interpreted as the

northern continuation of the Superior craton and middle

Paleoproterozoic supracrustal cover correlated with the

Povungnituk Group, Ungava Peninsula (St-Onge et al.,

1996);

• level 2 – dominantly monzogranitic and granodioritic

middle Paleoproterozoic gneiss interpreted as the north-

ern extent of the Narsajuaq arc (Scott, 1997; St-Onge et

al., 2009), or alternatively as Narsajuaq-age intrusions

emplaced within level 3 (Corrigan et al., 2009);and

• level 3 – the tectonostratigraphic units of the Lake Har-

bour Group (Jackson and Taylor, 1972) and a number of

metaplutonic gneissic units interpreted as the cover se-

quence and crystalline basement of a middle Paleopro-

terozoic accreted terrane termed the ‘Meta Incognita

microcontinent’ by St-Onge et al. (2000).

Various phases of the Cumberland Batholith (Whalen et al.,

2010) intrude all units in level 3. The supracrustal, gneissic

and plutonic units on eastern Meta Incognita Peninsula

were the main focus of fieldwork in 2014.

Tectonostratigraphic units

Monzogranite-granodiorite-tonalite gneiss and
monzogranite gneiss

Several types of orthopyroxene-bearing, compositionally

layered metaplutonic rocks (i.e., monzogranite-grano-

diorite-tonalite gneiss and monzogranite gneiss) occur at

the lowest structural levels exposed along the western por-

tion of the project area (Figure 3). The orthogneisses are in

physical continuity with, and/or are lithologically similar

to, plutonic rocks north and northeast of Kimmirut that

have been correlated by Scott (1997), Wodicka and Scott

(1997), Thériault et al. (2001) and St-Onge et al. (2002)

with metaplutonic units of the middle Paleoproterozoic

Narsajuaq arc in northern Quebec (Figure 2; St-Onge et al.,

1992; Dunphy and Ludden, 1998). Targeted geochronol-

ogical studies are planned to test this correlation.
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Figure 1: Location of the 2014 Meta Incognita Peninsula (green outline) and the 2015 Clearwater Fiord–McKeand River–Sylvia
Grinnell Lake (purple outline) field areas, Baffin Island, Nunavut; the three planned 1:100 000 scale bedrock geological maps for east-
ern Meta Incognita Peninsula are separated with a green dashed line; the McKeand River aeromagnetic survey area is outlined in red
(Miles et al., 2015) and the 1995–1997 western Meta Incognita Peninsula project area is outlined in orange.



Monzogranite–diorite gneiss

Buff- to pink-weathering, well layered orthopyroxene-bio-

tite±hornblende monzogranite gneiss underlies large areas

within Pritzler Harbour, Newell Sound and York Sound

(Figure 3). In most outcrops examined, the monzogranite

gneiss is interlayered with subordinate, boudinaged and dis-

continuous layers of hornblende-orthopyroxene-clino-

pyroxene diorite to quartz diorite (Figure 4).

The distribution of the orthogneiss, its spatial association

with the supracrustal rocks of the Lake Harbour Group, and

the relative overall strain contrast between gneissic and

supracrustal units might suggest the orthogneiss represents

the stratigraphic basement to the Lake Harbour Group de-

scribed below. However, this is difficult to determine in the

field as all observed contacts between orthogneiss and

supracrustal units are tectonic and characterized by coplanar

metamorphic fabrics, indicating at the very least some de-

gree of reworking. It is anticipated that strategic geochron-

ological analyses will help address this issue.

All components of the gneiss are crosscut by veins of white

to pink biotite monzogranite and syenogranite that range

from well foliated to relatively massive, and from a few
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Figure 2: Simplified geological terrane map of the Quebec–Baffin segment of the Trans-Hudson Orogen (modified from St-Onge et al.,
2007), providing a regional tectonic context for the eastern Meta Incognita field area (outlined with the black polygon and shown in greater
detail in Figure 3), Baffin Island, Nunavut.



centimetres to over a decametre in thickness (Figure 4).

Similarities in rock type, mineral assemblage and amount

of deformation suggest that the monzogranite and syeno-

granite veins are related to, and possibly comagmatic with,

plutons of the Cumberland Batholith (see below) that in-

trude this unit in the study area.

Lake Harbour Group

The quartzite, marble, psammite and semipelite mapped on

eastern Meta Incognita Peninsula are lithologically similar

to the metasedimentary strata of the contiguous Lake Har-

bour Group in its type locality (St-Onge et al., 1996, 1998;

Scott et al., 1997). Two lithologically and geographically

distinct sequences have been recognized on the eastern pen-

insula. Over much of the study area (longitude 68°30'W) to

west of York Sound (Figure 3), the Lake Harbour Group is

composed of quartzite, garnetiferous psammite, minor

semipelite and pelite, structurally overlain by laterally con-

tinuous to boudinaged bands of pale grey to white marble

and calcsilicate rocks (‘Kimmirut sequence’ of Scott et al.,

1997). To the east, and including extensive exposures of

supracrustal rocks on the eastern islands and bluffs of Meta
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Figure 3: Simplified bedrock geology of eastern Meta Incognita Peninsula, Baffin Island, Nunavut, based
on 2014 regional and targeted mapping; the bedrock geological maps planned for publication in early 2015
are outlined in red and the area corresponding to that of Figure 12 is outlined in green.



Incognita Peninsula, the Lake Harbour Group is dominated

by garnetiferous psammite interlayered with pelite and/or

semipelite, and comprises less than 5% marble and

calcsilicate rocks (‘Markham Bay sequence’ of Scott et al.,

1997). Both sequences are nevertheless intruded by gener-

ally concordant sheets of mafic to ultramafic rocks.

Psammite, quartzite, semipelite and pelite

Compositional layers within the psammite range from

centimetres to tens of centimetres in thickness and can be

traced for up to tens of metres along strike. They are defined

by variations in the modal abundance of quartz, plagio-

clase, biotite, lilac garnet, sillimanite, rare cordierite and

granitic melt (Figure 5). Garnet-sillimanite pelite typically

occurs as thin layers within garnet-biotite semipelite, the

latter subordinate within the psammite. The psammite and

semipelite are generally rusty weathering, and character-

ized by trace amounts of disseminated graphite, pyrite and

chalcopyrite.

Quartzite occurs as discrete, well-layered panels (Figure 6)

several metres to several hundred metres thick. It is notably

abundant along a broad band crossing the peninsula at the

longitude of Newell Sound and the Middle Savage Islands

(Figure 3). Quartzite layers compositionally range from

orthoquartzite to feldspathic quartzite, commonly contain

graphite±garnet±sillimanite and are strongly recrystallized.

Primary sedimentary features such as crossbedding or

graded bedding were not observed. White leucogranite,

rich in lilac garnet and sillimanite, is a ubiquitous constitu-

ent within the siliciclastic package, occurring as concor-

dant layers or pods less than 0.5 m thick (Figure 7). Locally,

the leucogranite outcrops as large discrete tabular bodies

several tens of metres thick.

Marble and calcsilicate

Most of the calcareous rocks are medium to coarse grained

and are locally characterized by compositional layering de-
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Figure 4: Layered monzogranite–diorite gneiss, crosscut by a vein
of white monzogranite (in lower right corner of photograph), Meta
Incognita Peninsula, Baffin Island, Nunavut; hammer is 35 cm
long.

Figure 6: Shallowly-dipping, well-layered, garnet-bearing
orthoquartzite, Lake Harbour Group, Meta Incognita Peninsula,
Baffin Island, Nunavut; geologist for scale is 2 m tall.

Figure 5: Garnet-sillimanite-biotite-melt psammite, Lake Harbour
Group, Meta Incognita Peninsula, Baffin Island, Nunavut.

Figure 7: Close-up of a tabular body of garnet-sillimanite
leucogranite emplaced in Lake Harbour Group psammite and
feldspathic quartzite, eastern Meta Incognita Peninsula, Baffin Is-
land, Nunavut.



fined by varied modal proportions of calcite, forsterite,

humite, diopside, tremolite, phlogopite, spinel, apatite and

rarely wollastonite. Individual layers range from centi-

metres to metres in thickness and can be traced for tens of

metres along strike. Calcsilicate rocks are commonly

interlayered with siliciclastic rocks and generally associ-

ated with marble. Locally, the calcareous strata include lay-

ers of calcareous grit characterized by abundant 1–2 mm

detrital quartz grains (Figure 8). Thicknesses of individual

calcareous rock sequences typically range from several

decametres to less than 200 m. Individual marble units can

be traced several kilometres along strike. No primary bed-

ding structures were observed in the calcareous rocks.

Mafic and ultramafic rocks

Generally concordant sheets of medium- to coarse-grained

mafic to ultramafic rocks occur within both sequences of

the Lake Harbour Group. Individual bodies are typically

10–20 m thick, although some reach a few hundred metres

in thickness and extend up to several kilometres along

strike. Metagabbroic textures and compositional layering

at the centimetre to metre scale defined by variations in

modal abundance of clinopyroxene, orthopyroxene, horn-

blende and plagioclase are commonly preserved in the

mafic bodies (Figure 9). The concordant nature, tabular

shape and sharp contacts of these bodies suggest that they

are sills. Several ultramafic bodies, either clinopyroxene-

orthopyroxene±hornblende metapyroxenite or olivine-clino-

pyroxene-orthopyroxene metaperidotite, were observed.

In numerous localities, the ultramafic rocks are compos-

itionally layered with many bodies containing dissemi-

nated sulphide, some associated with a ferricrete, which

consists of medium to coarse clastic sediment cemented by

an iron oxy-hydroxide. A full field description of the mafic

and ultramafic rocks on Meta Incognita Peninsula is given

in St-Onge et al. (2015).

The layered mafic-ultramafic sills define a magmatic suite

that characterizes the whole of southern Baffin Island. The

size and distribution of these mantle-derived rocks suggest

that they may form part of a major large igneous province

event and warrant further study. A senior undergraduate

field assistant is initiating a M.Sc. thesis on the petrology,

geochemistry and geochronology of the layered mafic-

ultramafic suite and associated mineralization. Whether

this suite is correlative with, or of a different age than, the

suite of similar layered intrusions in northern Quebec and

associated Raglan Ni-Cu deposit will be one of the questions

addressed in the thesis.

Monzogranite to syenogranite plutons

The principal plutonic rock types mapped on eastern Meta

Incognita Peninsula include tan- to pink-weathering

orthopyroxene-biotite±magnetite monzogranite, bio-

tite±hornblende±magnetite monzogranite, biotite-garnet±

orthopyroxene monzogranite and biotite monzogranite to

syenogranite. A number of the plutonic bodies are distinc-

tively K-feldspar megacrystic (Figure 10), whereas others

contain abundant enclaves of siliciclastic and calcareous

rock types, interpreted to be derived from the Lake Harbour

Group. In a number of well-exposed localities, the granitic

units truncate the monzogranite–diorite gneiss and associ-

ated Lake Harbour Group strata, suggesting that intrusion

followed the early deformation of the orthogneiss and supra-

crustal units (see below).

These coarse- to medium-grained, massive to foliated

metaplutonic rocks occur along strike from, and are contin-

uous with, extensive regions underlain by the Cumberland

Batholith on Meta Incognita and western Hall peninsulas

(Figure 2; St-Onge et al., 1999a–g; Machado et al., 2013a,

b; Steenkamp and St-Onge, 2014). The continuity of the

plutonic rocks suggests that many of those in the 2014 map

area are also part of the 1.86–1.85 Ga batholith (Jackson et

al., 1990; Wodicka and Scott, 1997; Scott and Wodicka,
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Figure 8: Diopside-phlogopite-spinel-apatite-quartz calcareous
grit, Lake Harbour Group, Meta Incognita Peninsula, Baffin Island,
Nunavut.

Figure 9: Layered metagabbro, Meta Incognita Peninsula, Baffin
Island, Nunavut; hammer is 35 cm long.



1998; Scott, 1999; Whalen et al., 2010). Geochronological

samples of all major plutonic rock types were acquired dur-

ing the course of the fieldwork to test this correlation.

Diorite to leucodiorite

Sheets of hornblende-orthopyroxene-clinopyroxene dio-

rite to leucodiorite, 10–200 m wide and up to several kilo-

metres long (Figure 11), are broadly coplanar with the dom-

inant foliation in the surrounding orthopyroxene-

biotite±magnetite monzogranite or host Lake Harbour

Group siliciclastic strata. Unlike the mafic sills described

above, the dioritic sheets are not layered, nor are they asso-

ciated with ultramafic rocks. The diorite bodies are locally

extensive enough to usefully highlight fold interference ge-

ometries.

Deformation and metamorphism

The completion of targeted regional mapping on eastern

Meta Incognita Peninsula and the re-examination of key

outcrops in previously mapped areas in the western portion

of the peninsula have facilitated the development of a com-

prehensive structural and metamorphic framework for

southeastern Baffin Island. Deformation and metamor-

phism are polyphase, with at least four regional episodes of

compression (D1–D4) and two thermal events (M1-M2)

recognized.

Dl deformation and M1 metamorphism

The tectonostratigraphic units described above are gener-

ally characterized by the development of a pervasive milli-

metre- to centimetre-scale compositional foliation (S1) that

is shallow to steeply dipping, and invariably parallel to

lithological contacts between supracrustal and plutonic

units. In metasedimentary strata, S1 is defined by layers of

aligned M1 biotite, sillimanite, garnet and locally cordier-

ite, alternating with layers of dominantly plagioclase, K-

feldspar and quartz. The garnet can be several millimetres

in size and appear poikiloblastic. In the metasedimentary

units, S1 is interpreted as a metamorphic enhancement of

primary bedding (S0).
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Figure 11: Folded diorite sheet in background emplaced in orthopyroxene-biotite±magnetite monzogranite, Meta Incognita Peninsula,
Baffin Island, Nunavut; width of field of view is 600 m.

Figure 10: Foliated K-feldspar megacrystic monzogranite, Meta
Incognita Peninsula, Baffin Island, Nunavut.



In foliated mafic and felsic plutonic units, S1 is defined by

the alternating distribution of dominantly ferromagnesian-

rich layers comprising granoblastic, millimetre-scale M1

orthopyroxene, biotite, magnetite, clinopyroxene, horn-

blende and/or garnet, and layers consisting of dominantly

plagioclase and quartz±K-feldspar. The alignment of the

orthopyroxene, biotite, clinopyroxene and hornblende

highlights the S1 foliation in metaplutonic units when pres-

ent.

Prograde granulite-facies M1 metamorphism of the Lake

Harbour Group on western Meta Incognita Peninsula is

constrained at ca. 1.84 Ga by St-Onge et al. (2007). Geo-

chronological and petrological studies will be undertaken

to test whether the same metamorphic event can be docu-

mented in the eastern portion of the peninsula.

D2 deformation and M2 metamorphism

On eastern Meta Incognita Peninsula, zones of subsequent

deformation within psammitic and pelitic units of the Lake

Harbour Group are marked by the pervasive growth of am-

phibolite-facies (M2) biotite-sillimanite-quartz±garnet as-

semblages at the expense of the thermal peak (granulite fa-

cies) M1 garnet±cordierite assemblages described above.

The abundant, fine M2 biotite and sillimanite laths define a

distinct, penetrative, schistose (finely layered), retrograde

S2 foliation.

At a broader scale, the D2 deformational event defined by

St-Onge et al. (2002) is the oldest compressional deforma-

tion event that affects all three orogen-scale stacked tec-

tonic levels of southern Baffin Island (Figure 2). It involves

1) accretion of the Lake Harbour Group supracrustal strata,

monzogranite–diorite gneiss and Cumberland Batholith as-

semblage to the structurally underlying monzogranite-

granodiorite-tonalite gneiss; 2) accretion of the Narsajuaq

arc package (level 2) to the structurally underlying northern

margin of the Superior craton (level 1); and 3) imbrication

of Paleoproterozoic cover and Archean basement units in

the lower structural level.

On western Meta Incognita Peninsula, the presence of repe-

titions and truncations of distinct tectonostratigraphic units

and the overall ramp-flat fault geometry of the D2 structures

(Scott et al., 1997; St-Onge et al., 2001, 2002) suggest that

juxtaposition of units occurred along a system of south-

west-verging thrust faults. The D2 faults are typically asso-

ciated with the development of mylonitic fabrics in zones

ranging in thickness from tens to locally hundreds of

metres. The D2 deformation was also accompanied by out-

crop- to map-scale recumbent folding of the older D1–M1

fabric (St-Onge et al., 2002).

New growth and recrystallization of zircon and monazite in

metasedimentary units from the western peninsula indicate

that M2 retrograde metamorphism occurred at ca. 1820±1

to 1813±2 Ma (Wodicka and Scott, 1997; Scott et al., 2002;

St-Onge et al., 2007). Geochronological and petrological

studies will help constrain the extent of D2-M2 reworking

on eastern Meta Incognita Peninsula.

D3 deformation

The Dl and D2 structures and fabrics are reoriented by a set

of regional north- to northwest-trending D3 folds. The D3

folds range from metre scale to map scale (Figure 3) and

display a consistent west- to southwest-verging asymme-

try. The D3 folding on eastern Meta Incognita Peninsula is

readily evident both in the field and on airphotos (Fig-

ure 12) and involves all tectonostratigraphic units de-

scribed above. No mesoscopic fabric development associ-

ated with D3 has been documented.

In northern Quebec, crustal-scale D3 folding of structural

levels 1 and 2 is constrained at ca. 1.76 Ga (Lucas and St-

Onge, 1992). Lucas and Byrne (1992) proposed that the

orogen-parallel folds resulted from continued horizontal

compression during postcollisional intracontinental short-

ening in the northeastern segment of the Trans-Hudson

Orogen.

D4 deformation

Upright refolding of all older structural elements about

east- to northeast-trending D4 fold axes has generated the

fold interference, dome-and-basin map pattern most evi-

dent in the southern and eastern portions of the peninsula

(Figures 3, 12). The interference of D3 and D4 folds gener-

ated sufficient structural relief to allow for the study of the

crustal architecture of southern Baffin Island and Meta In-

cognita Peninsula, including the three principal structural

levels exposed at the present-day erosion surface. The D4

folding in northern Quebec is constrained between 1.76

and 1.74 Ga (Lucas and St-Onge, 1992).

Regional considerations

The regional structural grain observed on eastern Meta In-

cognita Peninsula is dominantly north- to northwest-strik-

ing, with west- to southwest-verging folds and thrusts (Fig-

ure 3) consistent with observations elsewhere along

southern Baffin Island (extending west to Foxe Peninsula).

These are in contrast to a distinct set of east-verging folds

and thrust imbricates of Archean basement and middle

Paleoproterozoic cover units immediately to the north on

Hall Peninsula (Machado et al., 2013a, b; Steenkamp and

St-Onge, 2014). Further to the north on Cumberland Penin-

sula and to the northwest in the central Baffin Island area

(Figure 2), folds and thrusts are south-verging and north-

verging respectively. These structural changes appear to be

a reflection of the tectonic interaction of a number of crustal

blocks during the middle Paleoproterozoic assembly of the

Nuna supercontinent, including the Rae craton, Meta In-

cognita microcontinent, Narsajuaq arc, Superior craton and
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Figure 12: Airphoto-scale, north-trending and west-verging D3 fold of monzogranite, diorite and Lake Harbour Group strata, Meta Incognita
Peninsula, Baffin Island, Nunavut, that is refolded about an east-trending D4 fold axis; symbols and coloured lines drawn on the airphoto are
a graphical representation of the traverse data and geology; location of the airphoto is shown on Figure 3.



possibly the North Atlantic craton. An M.Sc. thesis using

published tectonic and structural data, as well as the new

observations from the 2014 and 2015 field seasons, will

aim to integrate the various datasets into a regional 3-D

tectonostructural model of the northeastern segment of the

Trans-Hudson Orogen to compare, and improve upon, ex-

isting regional tectonic models, such as those in Corrigan et

al. (2009), St-Onge et al. (2009) and Whalen et al. (2010).

Future work

Planned laboratory work in fall and winter 2014 includes

bedrock geochronology of the eastern Meta Incognita and

western Hall peninsula areas to establish the age of the ma-

jor Archean and Paleoproterozoic rock packages. The pri-

mary focus, which bears on a representative suite of

plutonic units and detrital samples, aims to contribute to the

calibration of the legend for the new bedrock maps.

A visiting postdoctoral fellow, who will be joining the pro-

ject in early 2015, will document the pressure and tempera-

ture conditions of samples collected from Meta Incognita

Peninsula in 2014 (thermobarometry and quantitative

phase diagram modelling), constraining mineral assem-

blages and growth history, as well as attendant geochronol-

ogy.

With Meta Incognita Peninsula mapping successfully com-

pleted in 2014, the last unmapped region and likely tectonic

keystone for the entire eastern Arctic segment of the Trans-

Hudson Orogen is the Clearwater Fiord–McKeand River–

Sylvia Grinnell Lake area. Engagement, planning and per-

mitting activities are underway in preparation for an eight

week mapping campaign between mid-June and mid-Au-

gust 2015. Given the large aerial extent to be mapped in

2015 (covering all or part of five NTS 1:250 000 map areas

outlined in purple on Figure 1), fieldwork will be targeted

to the areas of greatest significance. To this end, a modern,

high-resolution aeromagnetic survey (dashed red outline

on Figure 1) is being conducted over the McKeand River

area. Details of the survey are described in Miles et al.

(2015).

Economic considerations

Anumber of lithological associations and occurrences with

potential economic implications were identified during the

2014 systematic and targeted mapping campaign on eastern

Meta Incognita Peninsula. The layered mafic-ultramafic

sills emplaced in sulphidic siliciclastic strata have a

lithological context similar to that hosting Ni–Cu–plati-

num-group element mineralization elsewhere in the Trans-

Hudson Orogen (e.g., Raglan deposit in the eastern Cape

Smith Belt of northern Quebec; St-Onge and Lucas, 1994;

Lesher, 2007). The field characteristics of the sills are de-

scribed in more detail in St-Onge et al. (2015). Serpentin-

ized ultramafic rocks have been identified at a number of

localities in the map area, some of which may provide

material suitable as carving stone.

Abundant granitic pegmatite dykes and veins on the penin-

sula containing muscovite, biotite and locally tourmaline

were sampled for further analysis into their rare-earth ele-

ment mineralization potential.
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