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Abstract 
This geological survey covers the area represented by the Lac Couture map sheet (NTS 35B) as well as the 

southern part of the Lacs Nuvilic map sheet (NTS 35G, Lac Allemand area). This area is mainly underlain by Archean 
rocks. Proterozoic gabbro dyke swarms (Klotz Dykes, Payne River Dykes, Pointe Raudot Dykes and Franklin 
Swarm) cross-cut the rocks in the area. The northern part of the area is overlain by thrust sheets composed of 
Paleoproterozoic supracrustal sequences of the Ungava Trough. In the northwestern part of the map area bordering 
the Ungava Trough, two small Proterozoic lamprophyric diatremes (Kuuvvaluk Diatremes) pierce the Archean 
craton. 

Based on lithological assemblages and structural style, the area was subdivided into three informal domains: the 
western domain, the central domain and the eastern domain. The western domain is mainly composed of foliated or 
gneissic tonalite of the Rochefort Suite. These tonalites enclose volcano-sedimentary rocks, namely the Allemand and 
Duquet belts. In the central domain, migmatitic tonalites of the Lesdiguières Suite are predominant, and enclose the 
Peltier and Caumartin belts. In the western and central domains, regional metamorphic conditions reached the 
amphibolite facies. The eastern domain mainly consists of foliated pyroxene-bearing granodiorites and granites of 
the Châtelain Suite. These intrusive rocks enclose the Headwind Belt. In this domain, regional metamorphic 
conditions are typical of the granulite facies. Weakly deformed, locally porphyritic late Archean granites of the La 
Chevrotière Suite intrude tonalitic rocks in all three domains. 

At least four episodes of deformation have affected the rocks in the area. The first two episodes of deformation 
(DI and D2) are ductile andArchcan in age. Deformation D1 is represented by a foliation or gneissocity, accompanied 
by isoclinal and intrafolial folds. Deformation D2 is complex, and corresponds to the development of ductile shear 
zones and of regional structures with a geometry reminiscent of domes. These Archean episodes of deformation were 
followed by a Paleoproterozoic event (D3) that corresponds to the Ungava Orogen. Structures associated with this 
Paleoproterozoic event are observed in the northern part of the area (NTS sheet 35G). They are represented by major 
thrust faults shallowly dipping to the NNW. They are associated with the SSE tectonic transport of Paleoproterozoic 
sequences of the Ungava Trough over the Archean basement. A late episode of deformation (D4) postdates the 
Paleoproterozoic event. It consists of rectilinear brittle faults that transect the entire area. 

Exploration carried out in the 1990s has led to the discovery of several showings in the Duquet volcano-
sedimentary belt. The latter hosts volcanogenic massive sulphide mineralization associated with anthophyllite-
cordierite-garnet-chlorite-biotite alteration zones. It also hosts gold showings associated with shear zones. Two 
minor showings were discovered in the northern part of the area. A Cu showing occurs in mafic volcanic rocks of the 
Allemand Belt, and a Ag showing was found in metabasalts of the Peltier Belt. Two other Cu-Co showings were 
found in a brittle fault oriented NW-SE, which runs across the central part of the area. Finally, the Allemand-Tasiat 
structural zone hosts a series of small alkaline intrusions, including the Kuuvvaluk Diatremes, composed of 
ultramafic lamprophyre. This zone warrants more detailed investigations to fully assess its diamond potential. 
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"Mapping thrives on the ambiguity 
caracteristic of the crossroads between an 
exact science and an art." 

Jean-Claude Groshens 

INTRODUCTION 

Objectives 

Since the summer 1997, the Ministère des Ressources 
naturelles du Québec (MRN) has devoted, within the scope 
of the Far North Program, tremendous efforts to develop a 
vast territory located north of the 55'h  parallel, by acquiring 
data and building a geoscience database. These initiatives 
are designed to help establish new strategies for mineral 
exploration in Québec's Far North, and contribute to a better 
understanding of this part of the Superior Province. Mapping 
conducted during the summer 2001 was carried out within 
the scope of this program. It consists of a geological survey 
at 1:250,000 scale, covering some 15,300 km'. This new survey 
covers the Lac Couture map sheet (NTS 35B), and the 
southern part of the Lacs Nuvilic map sheet (NTS 35G, Lac 
Allemand area). 

Location and Access 

The area covered by this survey is located in northern 
Québec, in the Ungava Peninsula (Figure 1). It is bounded 
to the north by the Ungava Trough (61° 25' latitude) and to 
the south by the 60 h̀  parallel. Its eastern and western limits 
correspond to longitudes 74° 00' and 76° 00'. The closest 
Inuit community is Puvirnituk, located 115 km to the 
southwest of the centre of the area. The area is accessible 
by ski-equipped aircraft from December to May, and by 
floatplane during the summer months. The Rivière Puvirni-
tuq is the main watercourse that runs through the area. The 
largest water bodies are Lac Couture, Lac Duquet, Lac 
Châtelain, Lac Lesdiguières, Lac Nantais and Lac Allemand. 
Topographic relief is low overall, and the area consists of 
gently rolling landscape. The average altitude gradually 
rises from the south to the north, from 150 to 500 metres 
above sea level. The area lies north of the tree line. Rock 
outcrops are large and numerous, but are generally covered 
with lichen. 

Methodology 

Fieldwork consisted of geological mapping and sampling 
of lithodemic units and mineralized occurrences for litho-
geochemical analysis. Geological crews were transported in 
the field via helicopter. Traverses averaging 15 km in length 
were spaced roughly 8 km apart. The grid spacing was 
reduced in more interesting areas, namely in volcano- 

sedimentary sequences and alkaline intrusions. Previously 
acquired geoscience data was integrated to the newly col-
lected data. This information is available in Québec's spa-
tially referenced geomining information system, SIGÉOM. 

Previous Work 

In the early 1960s, the Geological Survey of Canada carried 
out a series of geological observations in the northern part 
of Nouveau-Québec (Kretz, 1961). This operation was 
followed by a 1:1,000,000 scale reconnaissance survey 
(Stevenson, 1968). The latter covers most of the Ungava 
Peninsula, namely between longitudes 70° 00' and 79° 00' 
and latitudes 56° 00' and 61° 00'. The Geological Survey of 
Canada continued with more detailed work, including a 
1:250,000 scale geological reconnaissance survey, which 
includes map sheet 35G (Taylor, 1982). Later on, the Minis-
tère des Ressources naturelles du Québec conducted a 
series of geological surveys at 1:50,000 scale, focussing on 
areas underlain by Paleoproterozoic rocks (Moorhead, 1989). 
In this report, we will focus on describing units within the 
Superior Province, since the rocks of the Ungava Trough 
have already been described in fairly recent and detailed 
publications. 

A 1:250,000 scale reconnaissance survey covers the 
southern part of map sheet 35B (Percival et al., 1996a). A 
lake sediment geochemistry survey (MRN, 1998), a gravity 
survey with readings at a 10-km grid spacing (GSC, 1994), 
and a regional aeromagnetic survey (Dion and Dumont, 
1994) complement the geological data. 
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FIGURE 1 - Shaded total magnetic field showing the location of the study area and the boundaries of lithotectonic domains, modified 
after Percival et al. (1991, 1992, 1997). Dashed lines correspond to domain boundaries to be modified as a result of new geological 
surveys conducted by the MRN within the scope of the Far North Program. 

GENERAL GEOLOGY 

The northeastern Superior Province is a vast area mainly 
composed of foliated or gneissic felsic plutonic rocks. 
These rocks consist of tonalite-trondhjemite-granodiorite 
(TTG) that formed across a very wide age span (2.8-2.6 Ga). 
These TTG generally coincide with magnetic troughs. They  

enclose thin volcano-sedimentary belts (2.9-2.7 Ga) forming 
a string of scattered bands extending over more than one 
hundred kilometres in certain cases. Late (2.7 Ga) granodio-
ritic and granitic intrusions cross-cut the TTG. This late 
potassic magmatism is invasive, and predominates in seve-
ral areas. The latter coincide with zones characterized by a 
high magnetic field. 

In the northeastern Superior Province, the Archean craton 
is bounded by Paleoproterozoic sequences assigned to the 
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Labrador Trough to the east, and to the Ungava Trough to 
the north. This Paleoproterozoic rock cover is allochthonous, 
at least along its northern area of exposure, and tectonically 
overlies the craton (St-Onge et al., 1988; St-Onge and Lucas, 
1990; Bouchard et al., 1999). Archean rocks bordering these 
Paleoproterozoic sequences were remobilized during the 
Proterozoic (New Québec and Ungava orogens, ca. 1.8 Ga). 

Percival et al. (1991, 1992 and 1997) subdivided the nor-
theastern Superior Province into nine lithotectonic domains 
broadly trending NNW-SSE. These are, from west to east: 
the Inukjuak, Tikkerutuk, Lac Minto, Philpot, Qalluviartuuq, 
Goudalie, Utsalik, Lepelle and Douglas Harbour domains, 
with the Diana domain added at the easternmost edge 
(Madore et al., 2001; Madore and Larbi, 2001). The Diana 
domain is characterized by a Proterozoic penetrative defor-
mation event that affects the Archean bedrock (Figure 1). 
These lithotectonic domains, largely extrapolated based on 
the regional magnetic field map, do not always coincide with 
recent geological data. This is particularly true in the nor-
thern part of the area, for the Philpot and Qalluviartuuq 
domains, as well as for the Goudalie domain. 

STRATIGRAPHY 

The study area mainly comprises Archean rocks of the 
Superior Province. According to lithotectonic subdivisions 
proposed by Percival et al. (1991, 1992 and 1997), the map 
area is centered on the junction between the Philpot, Qallu-
viartuuq, Lac Minto and Utsalik domains (Figure 1). Howe-
ver, the boundaries of these domains do not coincide per-
fectly with the geology observed in the field, and will need 
to be modified as a result of this new geological data acqui-
sition campaign. 

In order to outline the lithological and structural 
characteristics of the major Archean rock assemblages in 
the area, we have subdivided the area into informal domains: 
the western, central and eastern domains. The western 
domain is composed of foliated or gneissic tonalite assigned 
to the Rochefort Suite. These tonalites enclose volcano-
sedimentary rocks, namely the Allemand and Duquet belts. 
In the central domain, migmatitic tonalites of the Lesdiguiè-
res Suite enclose the Peltier and Caumartin belts. The eastern 
domain is largely dominated by deformed granodiorites and 
granites of the Châtelain Suite. These intrusive rocks 
enclose volcano-sedimentary rocks of the Headwind Belt. 

The three domains contain late Archean intrusions of the 
La Chevrotière Suite. Composed of weakly deformed and 
locally porphyritic granites, these intrusions are somewhat 
more abundant in the eastern and central domains. All Ar-
chean assemblages are intruded by Proterozoic gabbro dyke 
swarms (Klotz Dykes, Payne River Dykes, Pointe Raudot 
Dykes and Franklin Swarm). In the northwestern part of the 
area, bordering the Ungava Trough, two small lamprophyric  

diatremes, presumably Proterozoic in age, intrude the 
Archean craton. Paleoproterozoic supracrustal sequences 
of the Ungava Trough cover the entire northern part of the 
area. A simplified geological map is shown in Figure 2. 

Archean 

Western Domain 

Duquet Belt (Aduq) 

During a reconnaissance mapping program conducted in 
the early 1960s, the Geological Survey of Canada (GSC) 
reported the presence of volcano-sedimentary rocks for the 
first time in the vicinity of lakes Ikirtuuk, Duquet and 
Couture (Stevenson, 1968). However, it was only in 1995 
that a GSC crew conducted sufficiently detailed work to 
identify the rock types present in these volcano-
sedimentary rocks and to delineate their extension (Percival 
et al., 1996a, 1996b, 1997). The Duquet belt (north of Lac 
Couture) and the Akuaraaluk belt (west of Lac Couture) 
were defined by these surveys. In this report, we will group 
the two belts under the lithodemic term of Duquet Belt 
(Aduq), to designate all volcano-sedimentary rocks out-
cropping in the vicinity of lakes Ikirtuuq, Duquet and 
Couture (Figure 2). 

The Duquet Belt is formed of volcano-sedimentary bands 
ranging from a few hundred metres to over 30 km in length, 
and less than 5 km wide. These bands occur along the 
margins of dome-shaped structures that characterize the 
southwestern part of the map area. The Duquet Belt is 
enclosed in tonalites-trondhjemites-granodiorites (TTG) of 
the Rochefort Suite. Rocks in the belt are migmatized and 
intruded by granitic and tonalitic veins. 

Metabasalt and Mafic Gneiss (Aduq 1) 

Metabasalts and mafic gneisses (Aduq 1) constitute the 
dominant rock types in the Duquet Belt (Figure 2). These 
lithologies are locally intercalated with ultramafic, interme-
diate or felsic volcanic rocks. Thin discontinuous metasedi-
mentary horizons are also observed in certain locations. 
These mainly consist of paragneiss and conglomerate. 
Minor amounts of marble, calc-silicate rock and iron forma-
tion are also present within the volcanic sequences. 

On outcrop, metabasalts and mafic gneisses are respecti-
vely characterized by a penetrative foliation and cm-scale 
compositional banding. Along the borders of the unit, near 
the contact with country rocks, the degree of deformation 
increases and a mylonitic or straight gneiss fabric develops. 
Locally, in the core of volcano-sedimentary bands, primary 
volcanic textures and structures are preserved. These gene-
rally consist of plagioclase-phyric lavas and pillowed or 
brecciated flows. 

In thin section, metabasalts and mafic gneisses, mainly 
composed of amphibole (55 to 75 %) and plagioclase (20 to 
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FIGURE 2 (continued) - Simplified geological legend. 
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40 %), exhibit a well-developed granoblastic texture and a 
fine grain size (0.2 to 1.0 mm). Amphibole crystals are 
preferentially oriented parallel to the foliation and display a 
nematoblastic texture. Plagioclase occurs as equigranular 
polygonal neoblasts. Green hornblende is the dominant 
amphibole. However, cummingtonite is also observed in a 
few locations. Biotite and garnet porphyroblasts occur in a 
few samples. In some locations, clinopyroxene crystals are 
almost entirely replaced by hornblende. Minor amounts of 
quartz, epidote (clinozoisite and pistacite) and sphene are 
present in several metabasalt and mafic gneiss samples. 
Roughly 1 to 5% opaque minerals, mainly magnetite and 
pyrite, occur as fine grains scattered throughout the rock. 
Secondary carbonate and tourmaline, disseminated or in 
stringers, occur in a few locations. These minerals are the 
result of hydrothermal activity. 

Paragneiss and Other Metasedimentary Rocks (Aduq2) 

Metasedimentary rocks occur in many different locations 
in the Duquet Belt, and form, in a few areas, units 
sufficiently extensive to appear on the geological map 
(Figure 2). Paragneisses are the most abundant metasedi-
mentary rocks. Bands of polygenic conglomerate, sand-
stone, marble, cale-silicate rock and iron formation are also 
observed, albeit in more modest proportions. 

On outcrop, paragneisses exhibit cm-scale compositional 
banding. They are locally rusty, schistose or intensely 
deformed and mylonitized. Garnet porphyroblasts (> 1 cm) 
occur in many different locations. Staurolite and andalusite 
porphyroblasts are also fairly commonly observed on out-
crop. The paragneisses are migmatized, and contain 10 to 
75 % felsic mobilizate which forms cm-scale discontinuous 
veins parallel to the gneissosity. It also forms cross-cutting 
veins, with ptygmatic folds and pockets that invade the 
paragneiss in many locations. Conglomerate, sandstone, 
marble, cale-silicate rock and iron formation horizons, ran-
ging from one metre to a few tens of metres in thickness, are 
intercalated with the paragneisses. 

Mineral assemblages vary from one location to the next in 
the paragneisses. In thin section, a fine-grained (0.2 to 
1.0 mm) groundmass is observed, mainly composed of gra-
noblastic quartz and feldspar. Typically, paragneisses con-
tain biotite flakes oriented parallel to the foliation, and gar-
net porphyroblasts with a widely variable grain size (from 5 
to 50 mm). Several outcrops contain cordierite, sillimanite, 
andalusite, staurolite, tourmaline and spinel. The most com-
mon opaque minerals are magnetite and pyrite. The opaques 
are fine-grained and disseminated in the rock. 

Allemand Belt (Aale) 

Moorhead (1989) used the stratigraphie term "Lac 
Allemand Formation" to describe "a volcano-sedimentary 
assemblage including micaschists, siltstones, sandstones 
and conglomerates interbedded with metavolcanic rocks  

(amphibole-chlorite schists)". He was not able however to 
determine the facing direction, or to establish a stratigraphie 
sequence for this supracrustal assemblage. We therefore 
propose to modify the term introduced by Moorhead (1989), 
to comply with our lithodemic approach and to group all 
volcano-sedimentary rocks in the Lac Allemand area under 
the term Allemand Belt (Aale). 

Located in the northwestern part of the study area, the 
Allemand Belt consists of elongated volcano-sedimentary 
bands. The main body is 2 km thick on average, and extends 
for more than 4 km along strike. The entire series of bands 
that make up the belt extend over more than 45 kilometres 
along a curved axis broadly trending N-S. These volcano-
sedimentary bands are enclosed in tonalites-trondhjemites-
granodiorites (TTG) of the Rochefort Suite, previously 
referred to as the Perron Complex by Lamothe et al. (1984) 
and Moorhead (1989). Volcano-sedimentary rocks of the 
Allemand Belt are migmatized and injected by granitic and 
tonalitic veins. As it extends northward, the Allemand Belt 
disappears underneath the Paleoproterozoic allochthonous 
cover of the Ungava Trough (Figure 2). 

Metabasalt and Mafic Gneiss (Aale 1) 

Volcanic rocks of the Allemand Belt mainly consist of 
locally pillowed metabasalts and mafic gneisses. Intercalated 
with the metabasalts and mafic gneisses, laminated tuffs, 
formed of alternating mafic and felsic mm-scale bands also 
occur. A few m-scale horizons of lapilli tuff are also present 
in the volcanic sequence. 

On outcrop, the metabasalts and mafic gneisses are 
respectively characterized by a penetrative foliation and 
cm-scale compositional layering. Locally, they are strongly 
deformed and exhibit a mylonitic or schistose fabric. These 
rocks are injected by granitic and tonalitic dykes and veins. 

In thin section, the metabasalts and mafic gneisses are 
fine-grained (0.2 to 0.5 mm) and exhibit a nematoblastic 
texture defined by the alignment of amphibole crystals. This 
texture gives these rocks a very well developed tectono-
metamorphic foliation. The metabasalts and mafic gneisses 
are mainly composed of green hornblende (60 to 80%) and 
plagioclase (10 to 20%). The presence of garnet and biotite 
porphyroblasts is observed in many places, as well as small 
amounts of sphene and magnetite. These rocks are locally 
altered to chlorite. The secondary minerals such as quartz, 
carbonate, epidote and tourmaline, related to the hydro-
thermal alteration, occur as disseminations or in thin vein-
lets. 

Muscovite Schist (Aale2) 

Muscovite schists represent the dominant metasedimen-
tary rock. They are an important component of the Allemand 
Belt. A few m-scale bands of quartzite, conglomerate and 
iron formation are also interbedded with the schists. On 
outcrop, these muscovite schists exhibit compositional 
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banding ranging from 1 to 5 mm thick. Greyish porphyro-
blasts are locally observed. These are difficult to identify 
with any confidence, even under the microscope. They may 
represent altered andalusite crystals, now composed 
of aggregates of quartz + white mica (sericite and muscovite). 

In thin section, muscovite schists contain a granoblastic 
quartz-feldspar groundmass. Muscovite is abundant, and 
generally occurs as small flakes (0.2 to 2.0 mm) oriented 
parallel to the foliation, thus defining a lepidoblastic texture. 
It also occurs as porphyroblasts, not necessarily aligned 
parallel to the foliation. In certain locations, the muscovite 
schist contains biotite, sphene and tourmaline. Secondary 
chlorite and epidote were observed in many samples. 

Couture Suite (Acot) 
Small (10 km-) mafic and ultramafic geologic bodies were 

mapped in the western domain. A few of these also occur 
in the central domain. These rocks were grouped under the 
lithodemic term "Couture Suite" (Acot). This suite consists 
of pyroxenite, peridotite, gabbro and anorthosite, generally 
occurring in the vicinity of volcano-sedimentary belts. 
However, a genetic link between the volcanic rocks and 
these mafic-ultramafic rocks has not yet been established. 
On the whole, rocks assigned to the Couture Suite are most 
likely intrusive. These rocks are themselves injected by 
granitic and tonalitic veins, and are enclosed in gneissic 
tonal ites. 

Anorthosite, Anorthositic Gabbro (Acotl ) 

Small anorthositic bodies are exposed to the west of the 
Duquet Belt (Figure 2). Gabbroic bands are also observed 
in these bodies. On outcrop, these rocks exhibit a well-
developed foliation. Locally, the presence of tectonic ban-
ding (straight gneiss) indicates intense ductile deformation. 
In more strongly deformed zones, the anorthositic rocks are 
dismembered and intercalated with tonalitic gneisses. 

In thin section, anorthositic rocks least affected by defor-
mation exhibit a mortar texture formed of coarse plagioclase 
crystals surrounded by a matrix of fine-grained granoblastic 
plagioclase. Most often, these rocks exhibit an oriented 
granoblastic texture, where ferromagnesian minerals are bro-
ken down into fragments that form trains parallel to the 
foliation. Green hornblende is the dominant ferromagnesian 
mineral in these rocks. Minor biotite (< 5%) is also present 
in certain places. Ferromagnesian minerals are locally repla-
ced by chlorite and epidote. 

Pyroxenite, Peridotite (Acot2) 

Pyroxenite is the dominant lithology in the Couture Suite. 
It is generally associated with small volumes of peridotite. 
Most of these rocks outcrop in the western domain, in the 
vicinity of the Allemand and Duquet belts. Further east, 
in the central domain, ultramafic rocks of the Couture Suite 
are only exposed in a few locations. On outcrop, these rocks  

are massive and homogeneous, and locally foliated. They 
are injected by granite and tonalite. Outcrops where the 
volume of injected material is abundant exhibit a brecciated 
structure formed of ultramafic enclaves surrounded by a 
felsic matrix. 

In thin section, pyroxenites and peridotites of the Coutu-
re Suite are coarse-grained and exhibit a primary granular 
texture preserved in several locations. Pyroxenites are main-
ly composed of clinopyroxene and minor amounts 
of orthopyroxene. Both pyroxenes are partially replaced 
by acicular actinolite. Certain olivine-rich rocks correspond 
to peridotite horizons. The olivine is typically replaced 
by iddingsite, serpentine and talc. Both pyroxenites and 
peridotites contain minor amounts of phlogopite. They also 
contain alteration minerals such as chlorite (clinochlore), 
epidote and calcite. The most commonly observed opaque 
mineral is magnetite. 

Rochefort Suite (Arot) 

The lithodemic term "Rochefort Suite" was introduced by 
Leclair et al. (2000) to designate tonalitic intrusive rocks 
that cover a large surface area (nearly 40% in NTS sheet 
341). We propose to include in this suite the tonalites-
trondhjemites-granodiorites-granites (TTG) of the western 
domain. The tonalitic phase is largely predominant in this 
unit. It is intercalated with subordinate phases of diorite, 
trondhjemite, granodiorite and granite. Certain granodiorite 
and granite bodies are large enough to be represented on 
the map. 

Foliated or Gneissic Tonalite (Arotl ) 

Tonalites of the Rochefort Suite show widely variable 
textures and structures from one location to the next. 
Typically, they are foliated or gneissic, and contain 1 to 20% 
felsic mobilizate. In certain locations, they are massive and 
homogeneous, with a granular or porphyritic texture due 
to the presence of idiomorphic plagioclase phenocrysts. 
These tonalites generally contain one to ten-metre bands 
of diorite, trondhjemite or granodiorite. They locally host 
mafic enclaves composed of metagabbro, amphibolite 
or diorite. In the vicinity of volcano-sedimentary belts, the 
enclaves are mostly supracrustal in origin, and consist 
of metabasalt, mafic gneiss and paragneiss. Ultramafic 
enclaves are also observed in a few locations. 

In thin section, tonalites of the Rochefort Suite and their 
associated phases are medium-grained and exhibit a grano-
blastic texture. The degree of deformation is widely variable 
from one place to the next. Weakly deformed samples con-
tain hypidiomorphic plagioclase crystals and show a folia-
tion defined by the alignment of ferromagnesian minerals. 
A well-developed mylonitic fabric characterizes strongly 
deformed rocks. Biotite and hornblende are the most com-
monly observed ferromagnesian minerals in these rocks. 
Biotite is locally altered to chlorite, and plagioclase is 
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partially sericitized and epidotized. Secondary calcite 
is observed in a few samples. The most common accessory 
minerals are sphene, apatite, allanite and zircon. Opaque 
minerals, generally occurring in trace amounts, consist 
of pyrite and rare magnetite. 

Foliated Granodiorite and Granite (Arot2) 

Granodioritic to granitic intrusive bodies are scattered 
in the tonalites of the Rochefort Suite. These intrusive 
bodies show diffuse contacts with the tonalite. Their size 
is widely variable. They often cover surface areas of less 

than 1 km-, but may exceed 100 km' in certain cases. 
On outcrop, these rocks are usually foliated and contain 
1 to 20 % felsic mobilizate. They are however massive and 
homogeneous in many locations. 

In thin section, granodiorites and granites of the 
Rochefort Suite (Arot2) exhibit petrographic features com-
parable to those observed in the tonalitic unit (Arotl), apart 
from their greater K-feldspar content. These rocks are gene-
rally medium-grained and display an oriented granoblastic 
texture that partially obliterates the coarse igneous texture. 
They contain 1 to 15 % ferromagnesian minerals, oriented 
parallel to the foliation. These ferromagnesian minerals 
mainly consist of biotite and hornblende. 

Central Domain 

Caumartin Belt (Accu) and Peltier Belt (Aplt) 

The "Caumartin Belt" (Acau) and the "Peltier Belt" (Aplt) 
are two new lithodemic terms that refer to geological bodies 
composed of metavolcanic rocks (Figure 2). The Caumartin 
Belt, located in the southern part of the central domain, 
occurs in the form of a metavolcanic band about 15 km long 
and less than 3 km wide. A few metavolcanic bands less than 
15 km long and 5 km wide were also identified in the northern 
part of the central domain. These bands make up the Peltier 
Belt. 

The Caumartin and Peltier belts are essentially composed 
of metabasalt and mafic gneiss. Ultramafic horizons (volca-
nic rocks or sills) were also identified in the Caumartin Belt. 
On outcrop, metabasalts exhibit a penetrative foliation, whe-
reas mafic gneisses show cm-scale compositional banding. 
More strongly deformed rocks display a mylonitic fabric. 
Rocks of the Caumartin Belt are generally more strongly 
deformed than those of the Peltier Belt. In the Caumartin 
Belt, a mylonitic or straight gneiss fabric is fairly typical, 
whereas in the Peltier Belt, intense deformation zones are 
more discrete, and mainly occur along the borders of indivi-
dual bands. 

In thin section, the metabasalts and mafic gneisses are 
fine-grained (0.2 to 0.5 mm). They contain green hornblende 
(60 to 80%), aligned in such a way as to define a nemato-
blastic texture. They also contain granoblastic plagioclase 

(10 to 20%). Garnet and biotite porphyroblasts are observed 
in a few locations, mainly in mafic gneiss samples. Biotite 
is locally altered to chlorite. Minor amounts of sphene and 
magnetite are also observed in the metabasalts and mafic 
gneisses, as well as secondary minerals associated with 
hydrothermal alteration, such as quartz, carbonate and epi-
dote. These secondary minerals are scattered in the rock 
or make up the material filling the veinlets traversing the 
rock. 

Lesdiguières Suite (Alsd) 

The Lesdiguières Suite (Alsd) is a new lithodemic unit 
introduced to designate intrusive rocks composed of stron-
gly migmatized tonalite-trondhjemite-granodiorite-granite 
(TTG) that contain a substantial amount of granitic material 
injected lit-par-lit. These rocks represent the most wides-
pread unit in the central domain (Figure 2). The tonalitic 
phase is largely predominant. It is intercalated with subordi-
nate phases of trondhjemite, granodiorite, granite and diori-
te. These rocks locally contain mafic enclaves from 1 to 10 m 
in size. 

The Lesdiguières Suite is subdivided into four sub-units, 
based on mineralogy: 1) hornblende-biotite tonalite (Alsdl), 
2) clinopyroxene tonalite (Alsd2), 3) clinopyroxene-
orthopyroxene tonalite (Alsd3), and 4) biotite-hornblende 
granodiorite and granite (Alsd4). On outcrop, rocks of the 
Lesdiguières Suite exhibit a foliation or gneissosity that 
is locally overprinted by a mylonitic fabric. Typically, these 
rocks contain more than 20% felsic mobilizate, which gene-
rally forms cm-scale veins injected lit-par-lit parallel to the 
gneissosity. 

In thin section, the tonalite and associated phases (TTG) 
exhibit a granoblastic texture. Weakly deformed rocks 
locally contain hypidiomorphic antiperthitic plagioclase crys-
tals. Strongly deformed rocks show a mylonitic foliation. 
Plagioclase crystals are sericitized and contain small grains 
of secondary epidote. Biotite and hornblende are the most 
common ferromagnesian minerals in sub-units Alsd1 and 
Alsd4. Biotite is locally altered and replaced by chlorite. 
Sub-unit Alsd2 contains, in addition to biotite and horn-
blende, some clinopyroxene. In several areas, hornblende 
overgrows on clinopyroxene. Sub-unit Alsd3 is characteri-
zed by the presence of clinopyroxene and orthopyroxene. 
Ortho-pyroxene is usually unstable and is replaced by alte-
ration products such as talc, iddingsite, chlorite, magnetite 
and calcite. Magnetite, zircon, sphene, apatite and allanite 
occur in trace amounts. 

Eastern Domain 

Headwind Belt (Ahea) 

The Headwind Belt (Ahea) is a new lithodemic unit that 
designates a series of volcano-sedimentary bands located 
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within the eastern domain (Figure 2). These bands form very 
elongated troughs (tight synforms) distributed along a N-S 
axis, over a distance of more than 70 km. The average 
thickness of these bands is roughly 2.5 km. The Headwind 
Belt is enclosed in granodiorites and granites. 

The Headwind Belt is almost entirely composed of meta-
basalt and mafic gneiss. A few rare layers, 1 to 10 m thick, 
of ultramafic rocks or strongly migmatized paragneiss are 
however intercalated in the volcano-sedimentary sequence. 
On outcrop, the metabasalts and mafic gneisses are respec-
tively characterized by a penetrative foliation and cm-scale 
compositional banding. In certain locations, especially along 
the borders of the unit, the rocks are intensely deformed. 
This deformation is outlined by the presence of a mylonitic 
or straight gneiss fabric. The metabasalts and mafic gneis-
ses contain 5 to 20 % felsic mobilizate, occurring as mm-scale 
to cm-scale discontinuous veins injected parallel to the 
gneissosity. Ultramafic horizons are massive or weakly 
foliated, and generally only weakly migmatized. Paragneis-
ses are strongly migmatized and generally contain more 
than 20 % granitic mobilizate. 

In thin section, the metabasalts and mafic gneisses are 
fine-grained (0.2 to 0.5 mm) and exhibit a granoblastic textu-
re. The main mineral phases are hornblende (60 to 80 %) and 
plagioclase (10 to 15 %). Garnet and biotite porphyroblasts 
are present in many places. Clinopyroxene and orthopy-
roxene were observed in a few areas. Quartz, epidote and 
sphene occur as minor phases. Roughly 1 to 5 % opaque 
minerals (magnetite and pyrite) are disseminated throughout 
the rock. The textures and mineral assemblages 
(hornblende + garnet + plagioclase ± epidote and orthopy-
roxene + clinopyroxene + plagioclase ± hornblende) obser-
ved in the mafic volcanic rocks indicate metamorphic condi-
tions ranging from the middle amphibolite facies to the 
granulite facies. 

Kapijuq Suite (Akpj) 

The Kapijuq Suite (Akpj) is a lithodemic unit defined 
to the east of our study area by Madore et al. (2001), 
to designate gneissic tonalite bands several kilometres 
in length. These bands are enclosed in granodiorites and 
granites which, in the study area, belong to the Châtelain 
Suite. These tonalitic bands may correspond to relics 
of more extensive tonalitic units such as the Lesdiguières 
Suite or the Rochefort Suite that have been invaded by large 
volumes of granodiorite and granite. 

On outcrop, tonalites of this suite are generally gneissic 
or foliated, but exhibit a mylonitic fabric in several locations. 
They are intercalated with subordinate phases of diorite, 
trondhjemite, granodiorite and granite. These rocks contain 
5 to 50% felsic mobilizate, occurring as cm-scale veins parallel 
to the gneissosity. They locally host one to ten metre-size 
enclaves of mafic rock and paragneiss. 

In thin section, tonalites of the Kapijuq Suite generally 
display a granoblastic texture, and in more strongly deformed  

samples, a mylonitic foliation. Biotite and hornblende are 
the most commonly observed ferromagnesian minerals, 
whereas clinopyroxene, less abundant, is present in several 
places. Magnetite, zircon, sphene, apatite and allanite occur 
in trace amounts. 

Lac Calme Suite (Aclm) 

A series of mafic and ultramafic intrusions were identified 
within the eastern domain. These relatively small (< 20 km') 
intrusions are distributed along a N-S axis. They are enclosed 
in granodiorites and granites of the Châtelain Suite. These 
rocks were grouped under the new lithodemic term "Lac 
Calme Suite" (Aclm). This suite is mainly composed 
of orthopyroxene diorite, but also contains a few pyroxenite 
intrusions. 

Orthopyroxene Diorite (Aclml) 

Orthopyroxene diorites form small elongate bodies that 
do not exceed 15 km in length and 2 km in width. On outcrop, 
these rocks appear to be homogeneous. They are generally 
foliated but may be massive in the core of intrusive bodies. 
These diorites contain granitic veins from 1 to 10 cm thick, 
generally injected parallel to the planar fabric. However, 
some late granitic veins also cut the planar fabric. 

In thin section, orthopyroxene diorites commonly display 
a granoblastic texture. Despite the recrystallization, these 
rocks locally preserve a coarse magmatic texture. Orthopy-
roxene diorites are mainly composed of hornblende and 
plagioclase, but also contain variable proportions of ortho-
pyroxene, clinopyroxene, biotite and magnetite. Quartz, apa-
tite, sphene and zircon occur in minor proportions. 

Pyroxenite (Ac1m2) 

Pyroxenites of the Lac Calme Suite form very small (< 5 km') 
geologic bodies. On outcrop, these rocks have a massive 
and homogeneous appearance. They are intruded by grani-
tic pegmatite dykes and veins. In thin section, pyroxenites 
show a medium to coarse grain size. A primary coarse texture 
is preserved in several locations, despite the metamorphic 
recrystallization. These pyroxenites are mainly composed 
of clinopyroxene and orthopyroxene, in proportions that 
vary from one outcrop to the next. Both pyroxenes are 
partially replaced by hornblende. In certain places, orthopy-
roxene is unstable and is replaced by talc, chlorite, 
serpentine and calcite. Calcite also occurs in microfractures 
present inthe rock. Magnetite is observed in all pyroxenites. 

Châtelain Suite (Achl) 

The Châtelain Suite is a lithodemic term introduced 
by Madore et al. (2001) to designate, just east of the map 
area, vast composite intrusive bodies mainly composed 
of pyroxene-bearing granodiorite and granite. The Châtelain 
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Suite is the most widespread unit of the eastern domain, and 
it is dominated by granodioritic rocks. On a scale ranging 
from a few metres to one kilometre, the modal composition 
gradually varies from that of a granodiorite to a granite. 
Contacts between these phases are diffuse. 

The Châtelain Suite is subdivided into two sub-units, 
based on mineralogy: 1) foliated clinopyroxene granodiori-
tes and granites (Achl l ), and 2) foliated orthopyroxene-
clinopyroxene granodiorites and granites (Achl2). On out-
crop, granodiorites and granites of the Châtelain Suite appear 
to be homogeneous. The foliation is generally well develo-
ped, and these rocks locally display a porphyritic texture 
defined by the presence of feldspar phenocrysts oriented 
parallel to the foliation. These intrusive rocks contain encla-
ves of tonalitic gneiss, observed in several locations, 
as well as mafic or ultramafic enclaves. Locally, veins and 
pockets of granitic pegmatite intrude rocks of the Châtelain 
Suite. 

In thin section, a coarse igneous texture is observed, 
partially obliterated by metamorphic recrystallization. This 
recrystallization produces a mortar texture that develops 
around the feldspar phenocrysts. Rocks of the Châtelain 
Suite contain 2 to 15 % ferromagnesian minerals, dominated 
by biotite and hornblende. The presence of clinopyroxene 
characterizes sub-unit Achl1, whereas the presence of two 
pyroxenes (orthopyroxene and clinopyroxene) characteri-
zes sub-unit Achl2. In certain areas, the pyroxenes are par-
tially replaced by hornblende. Orthopyroxene is locally uns-
table and is replaced by alteration minerals such 
as serpentine, talc, chlorite, magnetite and calcite. Apatite 
and zircon occur in the two sub-units as accessory minerals. 
Minor amounts of magnetite (< 5 %) are also observed 
in these rocks. 

Late Felsic Intrusions 

La Chevrotière Suite (Alcv) 

The La Chevrotière Suite (Alcv) was introduced 
by Parent et al. (2000) to designate alkali feldspar-phyric 
monzogranite intrusions to the south of our study area. 
In our map area, cross-cutting relationships observed in the 
field suggest that rocks of the La Chevrotière Suite are late 
relative to the vast tonalitic and granodioritic bodies of the 
Rochefort, Lesdiguières and Châtelain suites. Intrusions 
assigned to the La Chevrotière Suite are generally elonga-
ted parallel to the regional ductile fabric (foliation or gneis-
sosity). They are abundant in the eastern part of the map 
area, namely in the eastern and central domains. Intrusions 
of the La Chevrotière Suite do outcrop further west howe-
ver, in the western domain, where they cover a much more 
restricted surface area. 

The La Chevrotière Suite was subdivided into three sub-
units, based on mineralogy and texture: 1) biotite-hornblende 
granite (Alcv 1), 2) porphyritic clinopyroxene granite (Alcv2) 
and 3) porphyritic biotite-hornblende granite (Alcv3). 

On outcrop, these granites appear to be homogeneous. 
They are weakly deformed, but do exhibit a magmatic folia-
tion in several locations. They contain little felsic mobilizate, 
and less than 5 % mafic enclaves. 

In thin section, granites of the La Chevrotière Suite show 
igneous textures (coarse forAlcvl and porphyritic for Alcv2 
and Alcv3), albeit partially obliterated by metamorphic 
recrystallization. This recrystallization produces a mortar 
texture that develops along the periphery of feldspar phe-
nocrysts. This texture is particularly well developed in the 
porphyritic rocks. Typically, porphyritic intrusions in sub-
units Alcv2 and Alcv3 contain subhedral feldspar pheno-
crysts aligned parallel to the fabric. This texture is typical 
of synkinematic intrusions. Granites of the La 
Chevrotière Suite contain 1 to 10% ferromagnesian mine-
rals. Biotite and hornblende are the most commonly obser-
ved ferromagnesian minerals; they occur in all three sub-
units (Alcv 1, Alcv2 and Alcv3). In the eastern part of the 
map area, a few porphyritic granites also contain clino-
pyroxene. The presence of this mineral characterizes sub-
unit Alcv2. Granites of the La Chevrotière Suite contain 
trace amounts of apatite, zircon and magnetite. 

Proterozoic 

Kuuvvaluk Diatremes (Pkuv) 

Two diatremes were identified in the northern part of the 
map area, near the boundary between rocks of the Ungava 
Trough and the Archean craton (Figure 2). These consist 
of small circular intrusions about 70 m in diameter. Com-
posed of ultramafic lamprophyre, the diatremes are not 
deformed and display well-preserved igneous textures. They 
are inferred to be Proterozoic in age. These rocks were 
originally described by Moorhead (1989), who included 
them in the Lamarche Subgroup, Povungnituk Group. The 
genetic relationship between these diatremes and supra-
crustal sequences of the Povungnituk Group (Ungava Trou-
gh) was not formally established however. We therefore 
propose to designate these two intrusions under the litho-
demic term "Kuuvvaluk Diatremes" (Pkuv). 

In the field, the diatremes form circular mounds, easily 
identified on aerial photographs. These diatremes exhibit, 
on exposed surfaces, fan-shaped columnar joints that con-
verge towards the centre of the intrusion (Photo 1 in appen-
dix). Sharp intrusive contacts were observed in several loca-
tions. Near these contacts, fragments of tonalitic country 
rock are observed. The diatremes are mainly composed 
of a greenish, fine-grained, vesicular lamprophyric rock that 
contains numerous epidotized xenoliths (Photo 2 in appen-
dix). In certain places, the rock shows auto-brecciation struc-
tures. Thin discontinuous carbonatite horizons are inserted 
in the lamprophyre in a few places. 

In thin section, ultramafic lamprophyres of the Kuuvvaluk 
Diatremes exhibit a very fine-grained (< 0.5 mm) felt-like 
matrix. This ultramafic groundmass is mainly composed 
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of secondary minerals such as acicular actinolite, chlorite, 
magnetite and leucoxene. Phlogopite phenocrysts as well 
as relics of olivine and pyroxene phenocrysts are present 
in the matrix. These rocks also contain amygdules (< 1 mm) 
filled with calcite and chlorite. 

Dyke Swarms 

Archean rocks in the area are intruded by four gabbro 
dyke swarms ranging in age from the NeoProterozoic to the 
Paleoproterozoic. These are: the Klotz Dykes (pPktz), the 
Payne River Dykes (pPpay), the Pointe Raudot Dykes (pPrau) 
and the Franklin Swarm (nPfra). The lithodemic terms "Klotz 
Dykes" and "Pointe Raudot Dykes" were introduced 
by Buchan et al. (1998). The Klotz Dykes consist of a swarm 
of gabbro dykes, broadly trending N 310°, with a U-Pb 
zircon age of 2209+1 Ma (Buchan et al., 1998). The Pointe 
Raudot Dykes refer to a gabbro dyke swarm oriented 
at N 40°, which scarcely outcrops in the study area. These 
dykes are presumably Proterozoic in age, however no geo-
chronology study has been conducted to confirm this. The 
term "Payne River Dykes" was proposed by Fahrig et al. 
(1985) to designate a gabbro dyke swarm, broadly oriented 
N 330°. K-Ar isotopic analyses performed on two samples 
of chilled margin suggest, for the Payne River Dykes, an age 
of emplacement slightly greater than 2000 Ma (Fahrig et al., 
1985). The informal term "Franklin Diabases" was initially 
introduced by Fahrig et al. (1971) to designate a series 
of mafic dykes that mainly outcrop on Baffin Island and the 
Melville Peninsula, with an exposure area reaching out 
to the northern Ungava Peninsula. The term "Franklin 
Swarm", which we have used, was proposed by Buchan 
et al. (1998) to designate dykes roughly trending 300° N, 
located in the northern Ungava Peninsula. These dykes 
intrude units of the Ungava Trough, and their age is estima-
ted at 723 Ma (Heaman et al., 1992). 

Proterozoic dykes consist of medium to coarse-grained 
ophitic gabbro. The rocks are composed of idiomorphic 
plagioclase crystals embedded in a clinopyroxene ground-
mass. Fe-Ti oxides, minor quartz and biotite are also present. 
Dyke margins are chilled over roughly 10 cm. Their minera-
logy is characterized by the presence of idiomorphic plagio-
clase and augite microcrystals, aligned parallel to the dyke 
contacts. The dykes are generally fresh. They show local 
evidence of deuteric alteration; clinopyroxene is replaced, 
to a variable degree, by amphibole and chlorite, and plagio-
clase is sericitized and saussuritized. In the vicinity of major 
brittle faults, the dykes are altered and contain chlorite, 
hematite and epidote veinlets. 

Paleozoic 

Lac Couture Meteorite Crater 

The last geological event to occur in the area is the result 
of a meteorite impact. The circular Lac Couture, 14 km  

in diameter, represents the topographic expression of this 
impact (Figure 2). In 1964, an expedition led by Beals identi-
fied the presence of impact breccias near the western part 
of the lake, and confirmed the presence of a meteorite crater 
(Kitzes, 1964; Beals et al., 1967). Later studies identified 
several textures and structures typical of meteorite impacts 
(Robertson, 1965). Geochronology studies using the 
4"Ar-39Ar method on impact breccias yielded an age 
of 425 ± 25 Ma for the time of the impact (Bottomley et al., 
1990). 

During our field campaign, we noted the presence 
of impact-melt rocks. These consist of low-density highly 
vesicular impactites, fallback breccias and brecciated country 
rocks. These samples were collected in glacial debris depo-
sits in the western part of Lac Couture. They represent 
material scoured from the bottom of the crater by glaciers 
and deposited further west. A petrographic study of these 
samples also revealed several microtextures and microstruc-
tures typically associated with a meteorite impact, namely 
vesicles and feldspar microlites in a glassy matrix, deforma-
tion lamellae in quartz crystals and shock deformation 
in microcline and plagioclase twins (Sharma et al., 2001). 

METAMORPHISM 

The rocks in the study area contain prograde metamorphic 
assemblages ranging from the lower amphibolite facies 
to the granulite facies. Retrograde assemblages marking the 
transition from the amphibolite facies to the greenschist 
facies are also recognized in a few locations in the western 
domain, as well as in Archean sequences bordering thrust 
sheets of the Ungava Trough. Near major brittle faults, 
lower pressure and temperature retrograde assemblages are 
associated with late hydrothermal fluid circulation, which 
destabilized the primary mineralogy of country rocks. 

Rocks in the eastern domain typically contain high-grade 
metamorphic assemblages (Figure 3). This metamorphism 
ranges from the middle amphibolite facies to the granulite 
facies. In granodiorites and granites of the Châtelain Suite, 
orthopyroxene, clinopyroxene, biotite and hornblende are 
stable minerals. Furthermore, the pyroxenes exhibit, in 
several places, a polygonal granoblastic texture, indicating 
metamorphic recrystallization at high pressure and tempera-
ture conditions. Volcano-sedimentary rocks of the Head-
wind Belt contain the following prograde metamorphic 
assemblages: hornblende + garnet + plagioclase ± epidote, 
and orthopyroxene + clinopyroxene + plagioclase ± horn-
blende, which suggests metamorphic conditions ranging 
from the middle amphibolite facies to the granulite facies. 

The central domain is characterized by prograde meta-
morphism at the amphibolite facies (Figure 3). In tonalitic 
rocks of the Lesdiguières Suite, hornblende and biotite are 
stable phases. Mafic volcanic rocks of the Caumartin and 
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FIGURE 3 - Regional distribution of metamorphism and mineral assemblages observed in thin section. 



VOLCANO-SEDIMENTARY ROCKS 

Basalts metamorphosed to the granulite facies 

Basalts metamorphosed to the amphibolite facies 

Paragneisses metamorphosed to the amphibolite facies 

MINERAL ASSEMBLAGES OBSERVED IN THIN SECTION 

Prograde metamorphism at the granulite facies 

® 	Granoblastic orthopyroxene + clinopyroxene + biotite + hornblende 
odserved in intrusive rocks, metavolcanic rocks and paragneisses 

Idiomorphic orthopyroxene + clinopyroxene + biotite + hornblende odserved 
in intrusive rocks 

Prograde metamorphism at the amphibolite faces 

Garnet + sillimanite + cordierite observed in paragneisses 

Staurolite + andalusite + sillimanite + cordierite observed in paragneisses 
and muscovite schists 

Andalusite relics observed in muscovite schists 

Retrograde metamorphism at the greenschist facies 

Sericite + chlorite + epidote observed in intrusive rocks, metavolcanic rocks 
and paragneisses 

METAMORPHIC ISOGRAD 

Boundary between zones where mineral assemblages "hornblende + biotite 
+ garnet ± epidote" versus "orthopyroxene + clinopyroxene + biotite ± 
hornblende" are stade 

FIGURE 3 (continued) - Legend for metamorphism and mineral assemblages. 

17 

• 
~ 

o 
o 

o 

Peltier belts contain the metamorphic assemblage 
hornblende + plagioclase + biotite + garnet + epidote, typi-
cal of the amphibolite facies. 

The western domain is also characterized by prograde 
metamorphism at the amphibolite facies (Figure 3). In tonali-
tic rocks of the Rochefort Suite, hornblende and biotite are 
stable minerals. Mafic volcanic rocks of the Duquet and 
Allemand belts contain the metamorphic assemblage horn-
blende + plagioclase + biotite + garnet + epidote. Paragneis-
ses of the Duquet Belt contain a wide variety of assembla- 

ges (Figure 4), including garnet + sillimanite + cordierite, 
typical of the upper amphibolite facies (600 to 700 °C and 3.5 
to 4.0 kb). Locally, the coexistence of metamorphic minerals 
such as staurolite + andalusite + sillimanite ± cordierite 
indicates lower temperature and pressure conditions 
(roughly 550 °C and 3 kb). The presence of andalusite relics 
in muscovite schists of the Allemand Belt suggests, much 
like the latter assemblage, pressure-temperature conditions 
on the order of 550 °C and 3 kb. Geothermobarometer 
studies conducted on garnets recovered from paragneisses 
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and Archean in age. These episodes of deformation were 
followed by a Paleoproterozoic event (D3), which corres-
ponds to the Ungava Orogen. Structures associated with 
this Paleoproterozoic event are restricted to the northern 
part of the area (NTS sheet 35G). They are characterized 
by the development of major thrust faults, shallowly dip-
ping to the north. A SSE-directed tectonic transport of 
Paleoproterozoic sequences of the Ungava Trough onto the 
Archean basement is associated with these faults. Finally, 
an impressive network of brittle faults define the fourth 
episode of deformation (D4) which affects the entire study 
area. The regional structural pattern that results from these 
deformational events is shown in Figure 5. 

Ductile deformation D1 is mainly represented by an 
Archean S 1 foliation or gneissosity, accompanied by isocli-
nal and intrafolial F  folds (Figure 5). In the central and 
eastern domains, planar fabrics (S1) and associated intrafo-
lial folds (F1) form a steeply dipping regional structural 
trend oriented N-S (Figure 6b and c). Regional-scale SZ2 
ductile shear zones overprint earlier fabrics (S1 and F1). 
These shear zones, reaching up to 10 m in width, locally 
show a slight angle with S1 and Fl fabrics. They are charac-
terized by a mylonitic texture, accompanied by a reduction 
in grain size. Within the central and eastern domains, SZ2 
shear zones are generally rectilinear and trend N-S. In the 
western domain, they are curved, and appear to follow the 
trend of large open folds or dome structures, which we 
attribute to episode of deformation D2'. In fact, these 
second-generation structures (F2') cause considerable 
scatter in the orientation of regional S 1 and F 1 fabrics, 
especially in the southern part of the western domain (Figu-
re 6a), as well as a reorientation of SZ2 shear zones (Figure 5). 
Phase of deformation D2' appears to be responsible for the 
development of regional structures geometrically akin 
to domes, attributable to superimposed folds (dome and 
basin interference pattern), or to tectonic movements with 
a vertical component (gneissic dome, diapir). These structu-
res are very obvious in the southern part of the western 
domain, especially in the vicinity of the Duquet Belt (Figure 5). 

The large majority of mineral and stretching lineations 
observed in the field come from the ductile shear zones 
(SZ2) in the western domain. These tectono-metamorphic 
linear fabrics are defined by the preferential orientation 
of ferromagnesian minerals, essentially biotite and horn-
blende, and the development of ribbon quartz. In the wes-
tern domain, lineations plunge steeply towards the SSE 
(Figure 6d). This attitude, particularly well developed in the 
southwestern part of the area, suggests that important ver-
tical movements may be responsible for the development 
of dome structures. In the central and eastern domains, 
where the effects of the D2' deformational event are practi-
cally non-existent, lineations are poorly developed, and 
where observed, plunge weakly to moderately towards the 
NNW or the SSE (Figures 6e and f). 

Along the northern edge of the study area, a Paleoprote-
rozoic ductile deformation event (D3) related to the Ungava 
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FIGURE 4 - Petrogenetic grid: 1) stability fields of A1,SiO, polymorphs 
(Holdaway, 1971), 2) limit of staurolite stability (Richardson, 1968), 
3) limit of cordierite stability (Holdaway and Lee, 1977). KN = 
kyanite, AD = andalusite, SM = sillimanite, CR = chloritoid, ALS = 
aluminosilicate, CD = cordierite, SU = staurolite, GR = garnet, QZ = 
quartz. Shaded field (A) corresponds to the stability field of the 
assemblage staurolite + andalusite + cordierite f sillimanite, and 
shaded field (B) corresponds to the stability field of the assemblage 
garnet + sillimanite f cordierite. 

in the Duquet Belt (Percival and Skulski, 2000) yielded com-
parable results, with temperatures ranging from 600 to 535 °C 
and pressures of 4.3 to 3.3 kb. 

Evidence of greenschist-facies retrograde metamorphism 
is mainly related to the intense sericitization of plagioclase, 
and the breakdown of ferromagnesian minerals, replaced 
by chlorite and epidote. Hydrothermal alteration is also 
observed in several locations. It translates into the develop-
ment of quartz, calcite or epidote veins, or the presence 
of secondary tourmaline. These elements are generally 
associated with low-temperature brittle-ductile shear zones. 
Retrograde metamorphism in the northern part of the area 
is interpreted as evidence of the Ungava Orogen (ca. 1.8 Ga) 
overprinting the Archean craton. This E-W-trending retro-
grade zone forms a strip a few tens of kilometres wide, 
parallel to the Ungava Trough (Figure 3). Another N-S 
trending band, located within the western domain, was also 
identified (Figure 3). The latter, more than 10 km wide, hosts 
a series of brittle-ductile faults, the regional extension 
of which remains to be defined. These late faults may 
be Proterozoic in age (younger than 2.0 Ga), since isolated 
observations indicate that they cross-cut Klotz Dykes and 
Payne River Dykes. 

STRUCTURAL GEOLOGY 

  

Cross-cutting relationships, observed both on outcrop 
and on a regional scale, reveal that at least four episodes 
of deformation have affected the rocks in the map area. The 
first two episodes of deformation (D1 and D2) are ductile 
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Orogen (ca. 1.8 Ga) is recognized. During this orogenic 
event, Paleoproterozoic sequences of the Ungava Trough 
were thrust onto the Archean rocks of the Superior Province. 
Structures associated with this thrusting event are charac-
terized by shear zones shallowly dipping north, ranging 
from 5 to 10 m in thickness. They affect both Paleoprotero-
zoic rocks and the Archean basement. In detachment zones, 
numerous kinematic indicators as well as stretching linea-
tions shallowly plunging to the NNW suggest a tectonic 
transport of Ungava Trough sequences from the NNW 
towards the SSE. Certain authors (Lucas, 1989; St-Onge and 
Lucas, 1990) have already documented this tectonic trans-
port in greater detail. 

The entire area is crossed by major rectilinear lineaments, 
many of which exceed 50 km in length (Figure 5). These 
lineaments reveal a late brittle deformation event (D4), supe-
rimposed upon Archean (D1 and D2) and Paleoproterozoic 
(D3) fabrics. Epidotization, sericitization and hematitization 
as well as quartz veining are observed in the vicinity 
of these major brittle faults. Despite the scale of these 
structures, apparent horizontal movements observed along 
these brittle faults are generally not significant. 

LITHOGEOCHEMISTRY 

About 60 rock samples were collected and analyzed for 
major and trace elements. These samples are representative 
of the main lithologies present in the study area. Felsic 
intrusive rock samples consist of tonalite and granite-
granodiorite. Mafic intrusive rock samples consist of 
Archean diorite, gabbro and amphibolite as well as Protero-
zoic gabbro dykes. Ultramafic intrusive rock samples essen-
tially consist of pyroxenite and a few lamprophyres. Mafic 
and felsic volcanic rocks were also sampled. Chemical ana-
lyses were conducted at the Consortium de Recherche 
minérale (COREM). Major and trace elements Rb, Sr, Nb, Ta, 
Y and Zr were analyzed by X-ray fluorescence (XRF), and 
trace elements Ba, Th, Sc, Cs, Sb and U by neutron activa-
tion. A summary of analytical results is listed in Table 1, 
in appendix. All analytical results are available in the 
SIGÉOM database. 

Felsic Rocks 

The results of lithogeochemical analyses conducted 
on felsic intrusive rock samples are plotted on a series 
of classification diagrams. On the normative diagram pro-
posed by O'Connor (1965), the felsic rocks are distributed 
from the granite to the tonalite field (Figure 7a). In fact, the 
majorité of samples plot in the granodiorite field. The classi-
fication diagram by De La Roche et al. (1980) shows compo-
sitions spanning the granodiorite field and the tonalite field 
(Figure 7b). On this diagram, a few felsic rock samples plot  

in the fields of monzogranites and syenogranites (Figure 7b). 
However, the modal composition of these rocks for the most 
part indicates tonalitic and granitic compositions. 

All felsic plutonic rocks in the area are peraluminous 
to metaluminous (A1203  > CaO + Na20 + K20), l-type 
(Figure 7c) and alumina-saturated (0.95 < A1203/CaO + 
Na,0 + K20 < 1.14; Zen, 1988). The parent magmas were 
probably derived from the anatexis of peraluminous to meta-
luminous crustal rocks (White and Chappell, 1977). These 
felsic plutonic rocks are rich in A1,03 (13 to 17%) and Si°, 
(65 to 75%) but depleted in MgO (0.1 to 1.8%). Their 
Na20/K20 ratios are high for tonalites (up to 12.9) but low 
for granites (0.6 to 2.1). Binary diagrams of major elements 
A1,O,, CaO, Fe,O,t, TiO and MgO versus Si02  show negati-
ve correlations (Figures 8a, b, c, d, e). The high SiO, content 
(65 to 75%) as well as the negative correlation observed 
between SiO2  and the other major elements suggest that the 
felsic intrusive rocks in the study area constitute highly 
differentiated phases. Overall, these felsic intrusive rocks 
are even more differentiated than those occurring to the 
east of the study area, in the Rivière Arnaud and Lac Klotz 
areas (Madore and Larbi, 2000; M adore et al., 2001). 

The K2O versus SiO2  diagram (Rickwood, 1989) shows 
fields for the low-K tholeiitic series, low-K calc-alkaline 
series, high-K calc-alkaline series and shoshonitic series 
(Figure 8f). Granite samples with up to 70% SiO, are enriched 
in potassium. However, tonalite samples with the same SiO, 
content are depleted in potassium. A number of processes 
may be considered to explain these variations in K2O con-
tent. On the one hand, fractional crystallization from a single 
parent magma could have generated the extensive compo-
site intrusive bodies assigned to the Rochefort (Arot), Les-
diguières (Alsd) and Châtelain (Achl) suites. It could also 
have generated late intrusions of the La Chevrotière Suite 
(Alcv). On the other hand, the differentiation of tonalites 
to more evolved phases could potentially have produced 
the tonalite-granodiorite-granite series observed in the cen-
tral and western domains. 

Intrusive suites in the area show distinct trace element 
geochemical signatures. Granite-granodiorite intrusions 
show geochemical characteristics similar to those of the 
upper continental crust (Figure 9), whereas gneissic tonalites 
have characteristics akin to those of the lower continental 
crust (Figure 9). The trace element geochemical signature 
is, for a given lithology, identical from one lithodemic unit 
to the next. Consequently, these units cannot 
be distinguished solely on the basis of their trace element 
geochemistry. 

On the diagram in Figure 9, trace element patterns show 
that these rocks are fractionated and enriched in Rb and 
Ba (LILE, large ion lithophile elements). Depletion in Ti 
(HFSE, high field strength elements), combined with a weak 
positive Sr anomaly, suggests that the felsic plutonic rocks 
underwent magmatic differentiation during their emplace-
ment. Low Ti and Nb values, outlined by negative anomalies 
on the spiderdiagram (Figure 9), are probably indicative 
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Volcano-sedimentary bands. These bands serve as markers to trace 
the regional deformation. 
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~ F1 
Deformation DI: Archean foliation or gneissosity (S1), 
accompanied by isoclinal and intrafolial folds (F1). 

D2 
Deformation D2: Ductile shear zones (SZ2) that overprint earlier 
S1 and F 1 fabrics. Mineral and stretching lineations are associated 
with these shear zones. 
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Deformation D2': Second generation folds (F2') that affect S1 
planar structures and axial traces of F 1 folds. F2' folds are coeval 
with or consecutive to SZ2 shear zones. 

D3 Deformation D3': Thrust faults associated with the tectonic 
transport of Paleoproterozoic sequences of the Ungava Trough 
towards the SSE over the Archean basement. 

Deformation D4': Late brittle faults that overprint both Archean 
and Proterozoic fabrics. 

FIGURE 5 (continued) - Legend for map of regional structures. 
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FIGURE 6 - Equal-area stereographic projections. Contours were drawn using the method of Robin and Jowett (1986). n = number of 
measurements. Stereograms a, b and c show pole projections of planes. Stereograms d, e and f show projections of lineations. 

of fractionation of minerals such as sphene, rutile or ilmenite. 
Relatively high Zr and Th grades lead us to suggest that the 
parent magma of these felsic plutonic rocks assimilated 
felsic crustal material with Zr-rich minerals such as zircon 
or monazite. The diagram Rb versus Y+Nb (Pearce et al., 
1984) suggests that the felsic plutonic rocks in the map area 
formed in a volcanic arc setting (Figure 10). 

In the study area, felsic volcanic rocks are rare and 
represent very restricted volumes of rock. A single felsic 
volcanic sample was analyzed. It consists of an aphanitic 
rock, probably a tuff, collected in the Duquet Belt. This 
volcanic rock has a rhyolitic composition (Figure lla). 
It is characterized by a SiO, content greater than 80%, A1203 
content greater than 12% and K20 of roughly 4% (Table 1 
in appendix). 

Mafic Rocks 

Analyzed mafic rock samples mainly represent metavol-
canic rocks from the Allemand (Aale), Duquet (Aduq), Pel-
tier (Aplt), Caumartin (Acau) and Headwind (Ahea) belts. A 
few mafic rock samples were also collected in other units. 
These samples come from small intrusive bodies assigned 
to the Couture (Acot) and Lac Calme (Aclm) suites, as well 
as Proterozoic gabbro dykes. 

Based on major element analytical results, mafic rock 
samples (gabbro and mafic lava) plot in the tholeiitic field 
(figures 1 lb and 12a), with MgO values ranging from  

2 to 8% (Table 1 in appendix). On Figure 11 a, most mafic rock 
samples appear to be subalkaline, with a small number of 
samples scattered in the alkali basalt and the andesite field. 
On a Jensen diagram (1976), the mafic rock samples show 
high-Fe tholeiite compositions (Figure 1 lb). The 
Ti-Zr-Sr paleotectonic diagram by Pearce and Cann (1973) 
shows that overall, the mafic rocks in the area exhibit cha-
racteristics typical of oceanic floor basalts (Figure 12b). 
On the same diagram, a few mafic intrusive rock samples 
show characteristics of island arc tholeiites or continental 
arc basalts. These compositional variations are probably 
due to contamination of parent magmas or to metasomatic 
processes that occurred after the emplacement of these 
rocks. 

Trace element contents in mafic lavas (Figure 13) are 
enriched relative to the primitive mantle. Trace element pat-
terns for these rocks are similar to those of OIBs (oceanic 
island basalts; Sun, 1980), with enriched Rb (mobile element 
— LILE) and Y (immobile element — HF SE). These variations 
suggest that the mafic rocks formed in a tectonic setting 
similar to OIBs. During their ascent, the magmas underwent 
contamination from a LILE-depleted mantle (Pearce, 1983) 
and assimilated heavy minerals such as zircon and garnet. 
Mafic intrusive rocks, like mafic lavas, are similar to OIBs. 
This is probably due to magmatic differentiation, or, as in 
the case of gabbro dykes, to crustal contamination during 
their emplacement in an early crust. 
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FIGURE 7 - a) Normative anorthite-albite-orthoclase diagram (O'Connor, 1965) for felsic plutonic rocks. b) Cationic classification of 
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Ultramafic Rocks 

Ultramafic rock samples mainly come from small geologic 
bodies assigned to the Couture (Acot) and Lac Calme (Aclm) 
suites. A few ultramafic rocks were also sampled in different 
locations within the volcano-sedimentary belts. On the 
Jensen diagram (1976), the composition of ultramafic rocks 
ranges from the basaltic komatiite field to the peridotitic 
komatiite field (Figure 11b). As opposed to the mafic rocks 
which are very rich in iron, the ultramafic rocks are highly 
magnesian (figures 11  and 12a), with up to 40% MgO 
(pyroxenite and ultramafic lava), and generally depleted 
in K2O (Table 1 in appendix). These characteristics are typical 
of ultramafic rocks that formed in a passive oceanic crust 
setting. On the Nb-Zr-Y ternary diagram by Meschede (1986), 
analytical results from ultramafic samples mainly plot in the 
field of P-MORBs (primitive mid-oceanic ridge basalts), with 
a few samples in the field of N-MORBs (normal mid-oceanic 
ridge basalts; Figure 12c). Samples that plot in the calc- 

alkaline basalt field appear to have undergone crustal con-
tamination or hydrothermal alteration (metasomatism). 

Analytical results from ultramafic lavas and intrusive rocks 
in the area show trace element patterns similar to MORBs 
(Saunders and Tarney, 1984; Figure 13). However, Sr, K, Rb 
and Ba (LILE, the most mobile elements) are enriched 
relative to MORBs. This is probably the result of LILE 
remobilization, or of assimilation of minerals such as plagio-
clase and K-feldspar by the magma. 

Geochemical Characteristics 
of Lithodemic Units 

Allemand (Aale), Duquet (Aduq), Peltier (Aplt), 
Caumartin (Acau) and Headwind (Ahea) Belts 

Mafic rocks of the Allemand, Duquet, Peltier, Caumartin 
and Headwind belts show similar geochemical signatures. 
Based on their trace element contents (Figure 13), most 
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by Pearce et al. (1984) for felsic plutonic rocks. 

of these rocks are geochemically comparable to OIBs. 
Overall, mafic rocks encountered in these belts are weakly 
magnesian (4 to 6% MgO, Table 1 in appendix), and enriched 
in Ti (up to 5% TiO2) and Zr (60 to 170 ppm). The presence 
of mafic lavas, the lack of intermediate to felsic lavas, and 
the high Ti content are typical of volcanic sequences in the  

Ungava Peninsula. These observations suggest that these 
rocks represent the base of a large volcanic edifice, the 
upper portion of which has presumably been eroded. 

Couture (Acot) and Lac Calme (Aclm) Suites 

Rocks assigned to the Couture (Acot) and Lac Calme 
(Aclm) suites form small geologic bodies, the vast majority 
of which are most likely intrusive. In the Couture Suite, 
these bodies are composed of anorthositic rocks (Acot 1) 
and pyroxenites (Acot2), whereas the Lac Calme Suite con-
sists of orthopyroxene diorites (Aclm I) and pyroxenites 
(Aclm2). The morphology, petrography and geochemistry 
of pyroxenites from the two suites are similar. These pyroxe-
nites are characterized by exceptionally high MgO concen-
trations, reaching up to 35% MgO. 

Rochefort (Arot), Lesdiguières (Alsd) 
and Kapijuq (Akpj) Suites 

The Rochefort (Arot), Lesdiguières (Alsd) and Kapijuq 
(Akpj) suites are mainly composed of tonalite. The trace 
element patterns of these tonalites are typical of lower con-
tinental crust, with negative Nb and Th anomalies (Figure 9). 
The tonalites are weakly differentiated, just like those 
encountered to the east of the study area and assigned to 
the Pélican-Nantais, Faribault-Thury and Diana complexes 
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(Madore and Larbi, 2000; Madore et al., 2001). The geoche-
mical characteristics of these tonalitic rocks are different 
from those of granites and granodiorites. Their geochemis-
try leads us to suggest that the tonalites represent a deep 
segment of early crust that has been exhumed. 

Châtelain (Achl) and La Chevrotière (Alcv) Suites 

The Châtelain and La Chevrotière suites are composed 
of granodiorite and granite. These rocks are highly differen-
tiated. They are probably derived from the differentiation 
of weakly differentiated rocks located at the base of the 
crust, or from the melting of rocks in the upper continental 
crust. The latter hypothesis is preferred, since the trace 
element patterns are similar to those of upper continental 
crust (Figure 9). 

Analytical results for major and trace elements of grano-
diorite and granite samples do not allow us to distinguish 
rocks of the Châtelain Suite from those of the La Chevrotière 
Suite. Furthermore, these analytical results are comparable 
to those of other granites and granodiorites encountered 
to the east of the map area, from rocks assigned to the 
Leridon Suite (Alyd) and the Lepelle Suite (Alep) (Madore 
et al., 2001). 

Kuuvvaluk (Pkuv) Diatremes 

The Kuuvvaluk Diatremes mainly consist of ultramafic 
lamprophyre and carbonatite. The major element geoche- 

mistry of these rocks confirms their alkaline nature 
(Figure 14a), albeit sometimes close to the sub-alkaline field, 
and the carbonatite affiliation of a few samples (Figure 14b). 
Samples from the different mafic and ultramafic phases show 
Na20+K20 values ranging from 0.1 to 3.0%, and SiO, values 
from 0.1 (carbonatite) to 39% (Table 1 in appendix). These 
major element analyses show that alkali ratios are inversely 
proportional to SiO2, that a few samples are strongly enri-
ched in CaO (up to 60%), that certain samples are strongly 
depleted in Na20+K,O, and that these rocks are mafic 
to ultramafic in composition. These observations suggest 
that these intrusive bodies were contaminated by surroun-
ding country rocks. They are enriched in LILE and slightly 
depleted in HFSE relative to the mantle (Figure 14b). The 
LILE enrichment is probably the result of crustal contamina-
tion during emplacement, but the HFSE depletion, 
especially Ti versus Y, is a mantle characteristic. 

Summary of Lithogeochemistry 

The geochemical composition of felsic intrusive rocks 
in the map area appears to be homogeneous, with only 
subtle differences from one unit to the next. These felsic 
intrusive rocks occur as gneisses (Kapijuq Suite), migmati-
tic intrusive rocks (Lesdiguières Suite), foliated intrusive 
rocks (Châtelain and Rochefort suites) and late, more massi-
ve intrusive rocks (La Chevrotière Suite). 

All of these felsic intrusive rocks probably formed in 
an active tectonic setting, either along an active margin, 
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or during the collision of island arcs or microcontinents. 
The diagram by Batchelor and Bowden (1985) suggests that 
tonalitic rocks evolved in a pre-collisional tectonic setting, 
whereas granites and granodiorites evolved in a syn-
to post-collisional tectonic environment (Figure 15). Based 
on trace element patterns (Figure 9), we propose that, in this 
part of the Superior Province, tonalites are derived from 
partial melting in the lower part of the crust, whereas grani-
tes and granodiorites are the product of partial melting 
in the upper continental crust. 

Mafic and ultramafic rocks, essentially found in the 
volcano-sedimentary belts in the area (Allemand, Duquet,  

Peltier, Caumartin and Headwind belts), share many geoche-
mical similarities with MORBs. Their lithogeochemistry 
indicates that Archean basalts in the eastern Superior Pro-
vince are strongly enriched in iron and depleted in trace 
elements (Zr, Y) relative to modern MORBs (Bryan, 1979; 
Francheteau et al., 1977; Le-Roex et al., 1981). The same 
observations were made in adjacent areas to the east 
(Maurice, 2001; Madore and Larbi, 2000; Madore et al., 
2001). According to these observations, it appears that 
the Archean upper mantle beneath the northeastern 
Superior Province was enriched in iron, and was chemi-
cally closer to chondrites than the modern mantle. 



Average composition of mafic rocks 
OIB 	(basalts)(n=8) 

"" 	Average composition of 
ultramafic rocks (n=14) 

MORB 

I 	I 	I 	I 	I 	I 	I 	I 	I 	I 	I 	I 

28 

100 

S
am

p
le

  /
 P

rim
iti

ve
  m

a
n
tl

e
  

10 

1 

0.1 
Rb Ba Th U K Nb Sr P Zr Ti Tb Y 

FIGURE 13 - Spiderdiagram normalized to the primitive mantle (Sun 
and McDonough, 1989) to characterize mafic (basalts) and ultramafic 
rocks. OIB and MORB patterns are taken from Saunders and Tarney 
(1984). 

ECONOMIC GEOLOGY 

Exploration 

The Lac Couture and Lac Allemand area was one of the 
most active in the Far North in terms of exploration in the 
1990s, especially the Lac Duquet area. The discovery of the 
Vizien belt, in the Rivière-aux-Feuilles area, by geologists 
of the Geological Survey of Canada (Percival and Card, 
1992; 1994) opened up a new dimension for the mineral 
potential of Québec's Far North. In 1992, Cominco and 
SOQUEM joined forces to conduct a regional reconnaissan-
ce program. Several new volcano-sedimentary belts were 
discovered north of Lac Minto, including the Duquet Belt. 
Exploration in the following years was mainly focussed 
on the Lac Qalluviartuuq and Lac Payne areas (NTS 340), 
as well as in the vicinity of the Rivière Kogaluk (NTS 34J). 
Finally, in 1997, attracted by the promising potential for 
gold-rich volcanogenic massive sulphide deposits, 
SOQUEM and Virginia Gold Mines acquired an exploration 
licence in the Lac Duquet area. 

Fieldwork conducted in 1997 led to the discovery 
of several showings in four segments of the Duquet Belt 
(Cuerrier, 1997; St-Hilaire, 1997). The following year, only 
a few days of mapping and prospecting were carried out 
on the Duquet property (Chapdelaine, 1999). Reconnais-
sance work (Francoeur and Chapdelaine, 1999) was also 
carried out on other licences acquired on the basis of regional 
lake sediment geochemistry results (MRN, 1998). 
No significant results came out of this reconnaissance 
program. 

More detailed investigations began on the Duquet pro-
perty in 1999, when Cambiex Exploration Inc., now Hope 
Bay Gold Corp. Inc., joined SOQUEM and Virginia Gold 
Mines. Detailed mapping and sampling (Chapdelaine and 
Villeneuve, 2000) as well as ground geophysics (Dubois, 
1999) helped constrain the main mineralized zones. Regional 
reconnaissance surveys also led to the discovery of new 
Cu-Co showings, and a new exploration licence was acqui-
red in the Lac Veillon area (M. Chapdelaine, personal com-
munication). Finally, in the summer 2000, a few drillholes 
were completed to test the most promising targets on the 
Duquet property (Villeneuve, 2000). Given the lack of 
encouraging results from this drill program and the lacklus-
tre economic setting, no additional exploration work has 
been carried out on the property since then. 

We will briefly describe the main showings encountered 
in the Lac Couture and Lac Allemand area. We will first 
review occurrences associated with the Duquet Belt, and 
follow up with the mineral potential of other volcano-
sedimentary belts and Cu-Co mineralization in the Lac Veillon 
area. The diamond potential will also be briefly discussed. 

Duquet Belt 

The Duquet Belt (Figure 2) is among the most extensive 
and well-exposed volcano-sedimentary belts known 
in Québec's Far North. Several showings were discovered 
in this belt in the late 1990s, and the characteristics of the 
main showings will be summarized below. Thirteen of these 
showings are described in mineral deposit files, available 
on GM-type digital maps in SIGÉOM. A summary of these 
descriptions is provided in Table 2, in appendix. 

For the sake of clarity in the following paragraphs, 
we have subdivided the Duquet Belt into four distinct seg-
ments. These are the southern, central and northern Lac 
Duquet segments, as well as the Lac Akuaraaluk segment. 
Most of the showings associated with the Duquet Belt 
occur in the southern, central and northern Lac Duquet 
segments, and their location is shown in Figure 16. 

Southern Lac Duquet Segment 

The southern Lac Duquet segment is mainly characterized 
by mafic metavolcanic rocks that have undergone intense 
hydrothermal alteration. This alteration translates into the 
presence of anthophyllite, chlorite, garnet, cordierite, and 
locally, talc and serpentine. These mafic rocks are in contact 
with a tonalitic intrusion to the east, considered 
as a synvolcanic intrusion (Chapdelaine and Villeneuve, 
2000). A few horizons ofultramafic rock, felsic to intermediate 
volcanic rock and iron formation are locally inserted in the 
mafic volcanic sequence. Four polymetallic showings were 
identified in the southern segment. These are, from north to 
south: the Scrap Yard, Havre Sigouin, Francoeur and Veines 
showings. A minor gold showing (showing 810091) was also 
discovered within a tonalite-hosted shear zone (Figure 16). 
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The Scrap Yard showing (file 35B06-0003) consists 
of massive to semi-massive sphalerite veins from 1 to 10 cm 
wide, hosted in mafic volcanic rocks. The sphalerite is 
accompanied by magnetite (up to 20%) and local traces 
of pyrrhotite, chalcopyrite and chromite. Overall, the veins 
appear to be subparallel to the regional foliation. The mafic 
host rock is strongly affected by hydrothermal alteration, 
as indicated by the presence of anthophyllite, chlorite, gar-
net and cordierite. An ultramafic horizon is observed near 
the mineralized zone. It is completely serpentinized and 
altered to talc. It contains a 10-cm fuchsite layer and 
a steatite zone. The steatite zone may constitute an interes-
ting albeit small deposit of carving stone (soapstone); 
it forms a hill about 5 to 6 metres high by roughly 10 metres 
wide and 20 metres long. Samples from the sphalerite veins 
yield up to 29.9% Zn and 1.0% Cu, along with trace amounts 
of Ag and Cd (Chapdelaine, 1999). A 2.3-m long channel  

sample yielded an average grade of 4.6% Zn (press release, 
Virginia Gold Mines, February 10, 2000). 

The Havre Sigouin showing (file 35B06-0002), located 
about 1,000 metres south of the Scrap Yard showing 
(Figure 16), is characterized by strongly altered mafic volca-
nic rocks. These volcanic rocks contain garnet, anthophylli-
te and chlorite. The mineralization consists of a few quartz-
chalcopyrite cm-scale veins (stringers). The abundance and 
the large size of garnet porphyroblasts is spectacular in this 
alteration zone. The best grades obtained from grab sam-
ples collected on this showing are on the order of 10.4% Cu, 
12.6 g/t Au and 46.3 g/t Ag (press release, Virginia Gold 
Mines, February 10, 2000). About 500 metres to the west 
of the Havre Sigouin showing, the Francoeur showing (file 
35B06-0001) consists of massive sulphide lenses 0.1 to 
1.0 m in size, hosted in volcanic units ranging from mafic 
to felsic in composition (Figure 16). An iron formation 
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horizon is observed directly to the west of this showing. 
Once again, the volcanic rocks are strongly altered, as indi-
cated by the presence of anthophyllite, garnet and biotite, 
especially in mafic units. The sulphides mainly consist 
of pyrrhotite, sphalerite and chalcopyrite. A grab sample 
yielded grades of 1.5% Cu, 4.95% Zn, 18.8 g/t Ag and 
0.02% Cd (Chapdelaine, 1999), whereas a channel sample 
yielded 6.4% Cu, 3.4% Zn and 64 g/t Ag over 1.5 m (press 
release, Virginia Gold Mines, February 10, 2000). 

Finally, near the southernmost part of this segment, the 
Veines showing (file 35B03-0001) is somewhat different from 
the three previous showings (Figure 16). The mineralization 
consists of 1 to 10-cm quartz veins that cross-cut the main 
foliation. The mineralization is mainly auriferous, associated 
with disseminated pyrite (up to 40%) along the vein margins. 
Traces of chalcopyrite and sphalerite were also observed 
associated with the pyrite. A few coarse gold grains were 
also observed in the quartz. The quartz veins occur 
in a muscovite-chlorite schist that marks the sheared con-
tact between the tonalitic intrusion and mafic volcanic units 
located to the west. A serpentinized ultramafic horizon 
is also present in this zone. Assays from a grab sample 
yielded up to 74.75 g/t Au (visible gold), whereas a channel 
sample graded 7.24 g/t Au over 2.1 m (press release, Virginia 
Gold Mines, February 10, 2000). 

Showings in the southern Lac Duquet segment show 
many characteristics typically associated with volcanoge-
nic massive sulphide deposits (Labbé and Lacoste, 2001), 
among which a mafic to felsic volcanic setting, the presence 
of a synvolcanic tonalitic intrusion, typical anthophyllite + 
cordierite + garnet + chlorite + biotite alteration and the 
presence of copper-zinc sulphides. It is interesting to note  

the high gold content in mineralized samples from this area. 
This segment shows promising potential for Bousquet-
LaRonde-type polymetallic deposits. 

Central Lac Duquet Segment 

Much like the southern segment, the central Lac Duquet 
segment hosts polymetallic showings that appear 
to be related to a volcanogenic system, with the difference 
that hydrothermal alteration is not as obvious. Anthophylli-
te-cordierite-garnet units, typical of the southern Lac 
Duquet segment, are generally very rare, if not altogether 
absent. However, the central segment is characterized 
by the presence of highly siliceous massive rhyolite units 
that most likely correspond to rhyolitic domes. These rhyo-
lites occur within a sequence of felsic to intermediate brec-
cias and tuffs, in contact with mafic metavolcanic rocks. The 
rhyolitic horizons are relatively well preserved and locally 
weakly deformed. They are moderately altered, as indicated 
by sericite and silica enrichment. Compared to the rest of the 
Duquet Belt, the metamorphic grade in the central segment 
appears to be somewhat less intense. Three main showings 
are reported in the central segment. 

The COM showing (file 35B06-0007) is directly associated 
with a rhyolite horizon slightly altered to sericite and 
quartz (Figure 16). It consists of massive sulphide lenses 
from 0.1 to I.0 min size, as well as sulphide veins. The main 
sulphide phase is pyrite, with a few pods of sphalerite, 
galena and chalcopyrite. The "Arsenic" zone, located about 
250 m east of the massive sulphide lenses, consists of veins 
essentially composed of arsenopyrite. A grab sample from 
the COM showing yielded grades on the order of 34.3 g/t Au, 
553 g/t Ag,1.46% Pb, 7.4% Zn and 0.46% Cu (Cuerrier, 1997). 
A grab sample from the "Arsenic" zone yielded 1.6% Zn, 
0.1% Cu, 0.73 g/t Au and 5.4 g/t Ag (Chapdelaine, 1999). 

The Plozin showing (file 35B06-0006), located less than 
one kilometre northwest of the COM showing (Figure 16), 
is similar in many ways to the latter. The mineralization 
occurs as 10-cm lenses of massive to semi-massive sulphi-
des, along with mm-scale sulphide stringers. The sulphides 
mainly consist of pyrite, with minor amounts of galena and 
sphalerite. A grab sample yielded 4.26 g/t Au, 370 g/t Ag, 
4.55% Pb and 0.6% Zn (Cuerrier, 1997). Assays up to 10.3% 
Zn were obtained in samples collected further west. 

The "Secteur 3-Nord" showing (file 35B06-0005), also 
called the "Y" showing, is located northwest of the Plozin 
showing (Figure 16). This showing is hosted in chloritized 
and silicified mafic volcanic rocks. The mineralization con-
sists of disseminated pyrite, sphalerite and arsenopyrite, 
associated with quartz injections in a mafic tuff unit. 
A channel sample graded 7.2% Zn, 0.68% Cu and 9.3 g/t Ag 
over 0.5 metre (press release, Virginia Gold Mines, February 
10, 2000), whereas one of the grab samples yielded up 
to 6.5% Cu (Villeneuve, 2000). 
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Northern Lac Duquet Segment 

The metallogenic setting in the northern Lac Duquet 
segment is different from those in the central and southern 
segments. Felsic volcanic rocks are absent in this segment. 
Furthermore, other characteristics typically associated with 
volcanogenic massive sulphide deposits, for example, 
anthophyllite-garnet alteration zones exposed further south, 
are not observed either. Mineral occurrences in the northern 
Lac Duquet segment mainly correspond to gold showings 
associated with shear zones. They generally consist 
of discontinuous zones where disseminated sulphides 
occur associated with shear zones. Quartz veins are present 
in certain cases. These showings were for the most part 
discovered during reconnaissance surveys (Cuerrier, 1997; 
Chapdelaine, 1999; Chapdelaine and Villeneuve, 2000; 
Villeneuve, 2000), and very little work has been conducted 
since then, such that their characteristics are not well known. 
Their association with shear zones suggests a mesothermal 
origin. However, the presence of copper, silver and locally 
molybdenum may indicate a porphyry-type mineralization. 

Data on the five showings located in the northern Lac 
Duquet segment are available on the mineral deposit map 
(GM) in SIGÉOM. The characteristics of these showings are 
summarized in Table 2 in appendix. The most significant 
results were obtained on the Kakiattualuk-1 and Secteur 2 
showings (Figure 16); these two showings respectively 
yielded 2.4% Cu, 1 g/t Au, 73 g/t Ag, and 5.14 g/t Au, 
18 g/tAg, 0.10% Pb, 0.13% Zn. The Kakiattualuk-2 showing 
(Figure 16), which contains up to 0.20% Mo, maybe related 
to a porphyry-type mineralisation. 

Lac Akuaraaluk Segment 

The Duquet Belt extends to the southwest part of our 
study area, in the Lac Akuaraaluk area (Figure 2). In this 
segment, the supracrustal belt mainly consists of metabasalts 
and mafic gneisses. Bands of paragneiss, medium to coarse-
grained arenaceous sandstone and polygenic conglomerate 
are also observed. Very little exploration has been conducted 
in this area. Reconnaissance surveys did however identify 
a few anomalies in gold and zinc (M. Chapdelaine, personal 
communication). A longitudinal traverse conducted in the 
southern part of the Duquet Belt, near Lac Akuaraaluk, came 
across a few disseminated sulphide zones, which failed 
to yield any interesting assays however. A mafic metavolcanic 
rock sample from the northwestern part of this segment, 
near the westernmost limit of our map area, did however 
yield an anomalous gold grade, at 0.33 g/t Au. 

wind belts are mainly composed of mafic metavolcanic rocks, 
whereas the Allemand Belt is dominated by metasedi-
mentary rocks. No evidence of rhyolitic volcanism was 
observed in these belts. Furthermore, mapping did not 
encounter any evidence of volcanogenic alteration within 
these belts. A few ultramafic horizons were recognized 
in the Headwind and Peltier belts, but no significant minera-
lization was observed in these rocks. 

The only results worth mentioning, obtained from sam-
ples collected during the regional mapping of these belts, 
are those obtained from a mafic volcanic sample of the 
Allemand Belt, which yielded 0.8% Cu, and from a metaba-
salt sample of the Peltier Belt, which contains 8 g/t Ag 
(Figure 2). To the best of our knowledge, no prospecting 
or mineral exploration has been conducted in these volcano-
sedimentary belts. 

Brittle Structures 

Copper and cobalt showings were discovered by Virginia 
Gold Mines geologists to the southwest of Lac Veillon 
(figures 2 and 17), during a reconnaissance survey conducted 
in 1999 (M. Chapdelaine, personal communication). 
We sampled the rocks in this area, in order to better define 
the setting in which these new showings occur. 

Several Cu-Co showings or anomalies were identified 
over a roughly 2-km long segment of a NW-SE-trending 
brittle structure (Figure 17). The most spectacular minerali-
zations occur at both ends of this segment. They are descri-
bed in two mineral deposit files in SIGEOM. They are known 
as the Cipmyluk-1 and Cipmyluk-2 showings. To the best 
of our knowledge, the northwestern and southeastern 
extensions of these mineralized zones have yet to be inves-
tigated. 

These mineral occurrences are hosted in a strongly defor-
med granodiorite that also contains numerous enclaves 
of amphibolite and paragneiss. It shows local evidence 
of migmatization, and is cross-cut by pegmatite injections. 
Near the fault zone, a minor distal epidote alteration zone 
is noted, followed by strong hematitization and silicification 
within the fault zone itself. The granodiorite is fractured and 
injected with magnetite (photos 3 and 5 in appendix) and 
quartz. Locally, a breccia with a magnetite matrix is even 
observed (Photo 4 in appendix). The mineralization appears 
to be mainly associated with the silicification phase. Several 
hematitized zones injected with magnetite veins do not con-
tain any sulphides. 

At the Cipmyluk-1 showing (Figure 17), the mineralization 
mainly consists of chalcopyrite-pyrite pods hosted in quartz 
veins and in silicified surrounding rock. A grab sample 
yielded assays of 2.20% Cu and 125 ppm Co (Virginia Gold 
Mines, unpublished data). However, at Cipmyluk-2, magne-
tite is predominant, and very few quartz injections are 
observed. Pyrite and chalcopyrite are associated with the 
magnetite, in veins and breccia zones (Photo 6 in appendix), 

 

Allemand, Peltier, Caumartin 
and Headwind Belts 

Four other volcano-sedimentary belts are identified 
in the map area (Figure 2). The Peltier, Caumartin and Head- 



1.30% Cu, 671 ppm Co 

FIGURE 17 - Aerial photograph of the area south of Lac Veillon, showing the location of the NW-SE trending brittle 
fault, and the location of copper-cobalt showings. 
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and very little disseminated mineralization is observed. A 
grab sample from this zone yielded 3.40% Cu and 731 ppm 
Co (Virginia Gold Mines, unpublished data). 

Mineralized zones in the Lac Veillon area are associated 
with a late brittle structure that cuts the regional tectonic 
fabric. At first glance, the presence of copper mineralization 
in breccias with a magnetite matrix may be similar to Olympic 
Dam-type mineralization. These types of deposits are com-
monly Proterozoic or younger (Oreskes and Hitzman, 1993; 
Gandhi and Bell, 1996). It is not impossible that the NW-SE-
trending brittle fault that hosts these occurrences may 
be Proterozoic in age, or that it was reactivated at that time. 
However, a major distinction exists between the Lac Veillon 
occurrences and Olympic Dam-type deposits. They are both 
associated with fracture zones, but in the case of Olympic  

Dam-type mineralization, the fracture zones affect continen-
tal supracrustal rocks, commonly felsic in composition and 
formed in late orogenic to post-orogenic settings (Gandhi 
and Bell, 1996). The granodioritic country rocks that host 
the Cipmyluk showings represent deep-seated intrusions 
that are in no way comparable to volcano-plutonic suites 
typically hosting Olympic Dam-type iron oxide deposits. 
It is not impossible however, that these granodiorites were 
once unconformably overlain by Proterozoic units of this 
nature, and that what we see today are the roots of a former 
system related to Olympic Dam-type mineralization. 

Several other NW-SE-trending brittle faults are observed 
in the area (figures 2 and 5). However, despite the presence 
of a few hematite alteration zones, no other occurrences 
of this type were encountered during our mapping survey. 
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Diamond Potential 

 

transition zone between two major Archean terrains that 
make up the northeastern Superior Province. 

Granitic plutons (La Chevrotière Suite) intrude litholo-
gies in all three domains. Cross-cutting relationships obser-
ved in the field suggest that these intrusions are relatively 
late. They are particularly abundant in the eastern part of 
the area, namely in the eastern and central domains. The 
area of exposure of these intrusive rocks extends much 
further west however, into the western domain, where they 
are much more restricted. The tabular shape of these intru-
sions, aligned with the regional fabric, as well as the presen-
ce of hypidiomorphic feldspar phenocrysts parallel to the 
foliation, suggest that these rocks were emplaced during 
or towards the end of an episode of deformation (synkine-
matie intrusions). 

Apart from two minor Cu and Ag showings respectively 
discovered in the Allemand Belt and the Peltier Belt, no new 
significant mineralization was uncovered during our field 
campaign. Nevertheless, between 1997 and 2000, mineral 
exploration companies identified many different types 
of mineral occurrences in the map area, especially in the 
Lac Duquet area. Showings discovered during these explo-
ration programs were revisited and studied in order 
to characterize regional metallogenic settings. 

Within the Duquet Belt, volcanogenic massive sulphide-
type polymetallic showings occur, in combination with 
anthophyllite-cordierite-garnet-chlorite-biotite alteration 
zones. Gold showings associated with shear zones were 
also uncovered. Another series of Cu-Co showings 
were discovered in a NW-SE-trending brittle fault that runs 
across the central part of the area. An interesting setting for 
diamond exploration was also identified, in the Allemand-
Tasiat structural zone defined by Moorhead et al. (1999 and 
2000). This structural corridor hosts a series of small alkaline 
intrusions, including the Kuuvvaluk Diatremes, which con-
sist of ultramafic lamprophyre. 

The Lac Couture and Lac Allemand area may be conside-
red prospective for diamond exploration. The western part 
of the area corresponds to the Allemand-Tasiat Structural 
Zone defined by Moorhead et al. (1999 and 2000). This 
corridor, more than 50 km wide, is defined by the alignment 
of several alkaline intrusions, namely a nepheline syenite 
in the Lac Tasiat area (Percival et al., 1995), the Lac Couture 
carbonatite (Percival et al., 1996a) and the Kuuvvaluk Dia-
tremes (Figure 2). The Lac Couture carbonatite corresponds 
to a carbonatite dyke with ultramafic fragments that 
is roughly 3 metres wide by 500 metres long, located 30 km 
southwest of Lac Duquet. These lithologies were not inves-
tigated during our mapping survey. However, the Kuuvvaluk 
Diatremes were examined in the northwesternmost part of 
the map area, near the Allemand Belt. They consist of circu-
lar intrusions of ultramafic lamprophyre. Their nature war-
rants more detailed work, in order to better define their 
potential for diamond exploration. 

CONCLUSION 

 

Recent mapping (Moorhead, 1989; Percival et al., 1996a) 
has provided some insight on the nature of intrusive rocks 
and has identified volcano-sedimentary bands, namely the 
Allemand, Duquet and Akuaraaluk belts. This new survey 
has detailed the nature and distribution of felsic intrusive 
rocks, predominant in the area, and has uncovered new 
volcano-sedimentary bands, namely the Peltier and Head-
wind belts. This work has also led to a subdivision of the 
area into three informal domains: the western domain, 
the central domain and the eastern domain. 

The western domain is mainly composed of foliated 
or gneissic tonalite (Rochefort Suite) that encloses bands 
of volcano-sedimentary rocks (Allemand and Duquet belts). 
Lithological assemblages mapped in the western domain are 
comparable to those described in the Goudalie domain 
(Percival et al., 1991, 1992, 1997) or in the Faribault-Thury 
Complex (Madore et al., 1999, 2001; Madore and Larbi, 
2000). The eastern domain mainly contains granodiorites 
and granites (Châtelain Suite) that enclose thin bands 
of volcano-sedimentary rocks (Headwind Belt). Lithological 
assemblages observed in this domain resemble rocks assi-
gned to the Lepelle and Utsalik domains, as defined 
by Percival et al. (1991, 1992, 1997). The central domain 
mainly consists of migmatitic tonalite with abundant grani-
tic injections (Lesdiguières Suite). These intrusive rocks 
host a few small bands of volcano-sedimentary rocks 
(Peltier and Caumartin belts). Lithological assemblages 
in the central domain represent a hybrid combination 
of assemblages from the western and eastern domains. The 
central domain therefore probably corresponds to a wide 
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TABLE 1 - Results of geochemical analyses of representative rock samples from the Lac Couture and Lac Allemand area. 

Duquet 
Belt 

Headwind 
Belt 

Allemand 
Belt 

Peltier 
Belt 

Rochefort 
Suite 

Lesdiguières 
Suite 

Châtelain 
Suite 

La Chevrotière 
Suite 

Lithology VI I4B V4 130 V3 I4B V3 IID IID 12J I I B 11B 

Si02 % 80.60 51.90 46.70 38.90 48.20 49.20 36.00 67.40 47.00 48.80 70.00 73.00 

A1203 % 12.60 4.02 9.04 7.32 13.30 5.88 14.00 17.00 15.60 15.00 15.40 14.40 

Fe203t °A 0.27 8.55 12.60 15.40 18.60 10.10 21.60 2.38 13.20 11.90 2.51 1.70 

MgO % 0.21 17.30 14.90 13.00 4.64 14.60 6.39 1.11 7.61 5.13 0.93 0.48 

CaO % 0.02 14.80 12.30 13.20 8.80 16.60 7.49 3.80 12.00 12.40 2.43 1.81 

Na20 % 0.10 0.96 1.21 0.33 3.51 0.94 1.48 5.00 1.97 2.45 4.20 3.81 

K20 % 3.75 0.43 0.53 2.68 0.47 0.53 0.11 1.44 0.20 1.36 3.43 4.02 

TiO2 % 0.04 0.27 0.36 2.59 2.34 0.47 4.32 0.28 0.95 1.00 0.28 0.22 

MnO % 0.01 0.18 0.21 0.23 0.25 0.18 0.27 0.02 0.21 0.22 0.04 0.02 

P205 % 0.01 0.01 0.01 0.67 0.25 0.04 0.10 0.05 0.02 0.02 0.09 0.05 

Cr203 % 0.01 0.14 0.09 0.05 0.02 0.12 0.01 0.01 0.04 0.02 0.01 0.01 

LOI % 1.82 1.78 1.54 4.98 0.19 1.43 8.38 0.61 1.22 1.18 0.61 0.43 

Total % 99.44 100.34 99.49 99.35 100.57 100.09 100.15 99.10 100.02 99.48 99.93 99.95 

Nb ppm 19.00 7.00 6.00 89.00 12.00 5.00 10.00 6.00 7.00 7.00 8.00 6.00 

Rb ppm 93.00 14.00 20.00 136.00 11.00 11.00 8.00 50.00 10.00 55.00 85.00 127.00 

Sc ppm 2.10 57.00 45.00 23.00 47.00 70.00 34.00 4.10 37.00 42.00 4.20 0.80 

Sr ppm 7.00 94.00 9.00 596.00 121.00 74.00 86.00 480.00 100.00 227.00 544.00 378.00 

Ta ppm 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 

Th ppm 9.50 0.40 0.20 11.00 1.50 0.40 0.40 2.50 0.30 0.40 8.40 7.80 

U ppm 1.90 0.50 0.50 2.60 0.50 0.50 0.50 1.6 0.50 0.50 0.50 0.50 

Y ppm 28.00 10.00 10.00 28.00 44.00 13.00 22.00 3.00 11.00 21.00 9.00 3.00 

Zr ppm 88.00 29.00 18.00 280.00 167.00 28.00 89.00 86.00 41.00 56.00 140.00 108.00 

Ba ppm 740.00 50.00 50.00 910.00 50.00 70.00 50.00 390.00 90.00 240.00 910.00 1100.00 

Cs ppm 2.70 0.50 0.50 14.00 0.50 0.50 0.50 2.10 0.50 0.50 0.60 0.80 

Sb ppm 0.70 0.10 0.10 0.10 0.30 0.10 0.10 0.10 0.10 0.10 0.10 0.10 

Fe203t = total iron oxides expressed as Fe203 

Lithology codes : 
I 1 B = granite, Ill) = tonalite, VI = felsic volcanic rock, 12J = diorite, 130 = lamprophyre 
V3 = mafic volcanic rock, V4 = ultramafic volcanic rock, I4B = pyroxenite 



TABLE 2 - Characteristics of the main showings in the Lac Couture and Lac Allemand area. 

Name Area 
UTM 18 
NAD 83 

Substances Mineralization Host rock Alteration Grade 
Mineral 

deposit file 

Kalsattualuk-1 Duquet North 
476228 E 

6694475 N 
Cu, Au, Ag 

Disseminated CP hosted in 
10 cm 	QZ veins 

Shear zone at the contact 

between a tonalite and mafic 
volcanic rocks 

Local carbonate alteration 2.4% Cu - 1.02 g/t Au - 73 g/t Ag 35606 - 0008 

Kakattualuk-2 Duquel North 
478230 E 

6691136 N 
Ag +/- (M o, Cu) 

Disseminated sulphides; mainly 
PY with CP and AS 

Shear zone at the contact 

between a tonalite and mafic 
volcanic rocks 

None reported 17.9 g/t Ag - 0.20% Mo - 0.33% Cu 35606 - 0009 

Kakattualuk-3 
477630 E 

6692436 N 
Au  +/ 

Ag Duquet North 

 

Disseminated PY and AS in 

QZ vein 
M afic volcanic rock Chloritization (?) 1.18 g/t Au - 3.1 g/t Ag 35B06 - 0011 

Kakattualuk-4 Duquet North 
476005E 

6691536 N 
Au +/- (Ag, Zn) Disseminated PY M afic volcanic rock None reported 5.24 g/t Au - 3.8 g/t Ag - 0.36% Zn 35606 - 0012 

Secteur 2 Duquet North 
478640 E 

6691456 N 
Au, Ag +/- (Pb, Zn) 

Disseminated PY (1-2%) in 
QZ vein 

Intermediate volcanic rock 

with an m-scale shear zone 
Sericite alteration in shear 

zone 
5.14 g/tAu - 18.1 g/t Ag - 

0.10% Pb - 0.13% Zn 
35606- 0010 

Secteur 3 -Nord Du q  uet Centre 
478490E 

6686816 N A g Zn, Cu, Chlorite 
Disseminated (?) sulphides, 

probablyassociated with 
QZ veins 

M afic volcanic rock 
and silica alteration 

with minor epidote 

7.2% Zn - 0.68% Cu - 9.3 g/t Ag 
over 0.5 m (channel sample), up to 

6.5%Cu 
35606 - 0005 

Plozin Dug uet Centre 
479950E  

6685916 N 
Zn, Pb, Au, Ag +/- Cu 10 cm pods and mm-scale 

stringers of PY-GL-SP 
Massive meta-rhyolite in a felsic 

to mafic sequence 
Sericite and quartz alteration 

4.26 g/t Au - 370 g/t Ag - 4.55% Pb - 
0.6% Zn (east) 10.3% Zn (west) 

35806 - 0006 

COM Duquel Centre 
480279E 

6685205 N 
Au,  Ag,  Zn,  Pb +/- Cu 

Massive PY lenses (dm to m) 
and PY veins. Local SP-GL- 

C P-AS 

Massive meta- rhyolite in a felsic 
to mafic seq uence 

Sericite and quartz alteration 
34.29 g /t Au - 553 g/t Ag - 1.46% Pb -

7.4%   Zn - 0.46 % Cu 
35606 - 0007 

ScrapYard 
476869 E 

6681966 N 
Zn, C u +/-(Ag,Cd)veins(cm 

M assive to semi-massive SP 
to dm with MG and 

  ) 
traces of PO, CP and CM 

Duguet South 
 Mafic volcanic rock near the 

contact with an ultramafic rock 

Strong AT-CL-GR-CD 
alteration typical of VMS 

settings 

4.6% Zn over 2.3 m (channel sample); 
upto 29.9% Zn and 1% Cu 	rab  (9 

sample) 
35B06 - 0003 

Havre Sigouin Duquel South 
477069 E 

6681005 N 
Cu, Au, Ag 

Veins of CP-QZ (cm-scale) with 

traces of PO and MG 
Mafic volcanic rock 

Strong GR-AT-CL alteration 
typical of VMS settings 

Up to 10.38% Cu, 12.58 g/t Au 
and 46.3 g/t Ag 

356O6 - 0002 

Francoeur Dug uet South 
476754 E 

6680785 N 
Cu, Zn, Ag +/- (Au, 

Cd) 
Massive sulphide pods (10 cm), 

with (PO-SP-CP) 

Mafic vocanic rock in contact 
with a felsic volcanic rock and 

iron formations 

Strong AT-GR-B0 alteration 

typical of VM S settings 

6.4% Cu - 3.4% Zn - 64 gtt Ag 
over 1.5 in (channel sample); 1.5% Cu - 
4.95%Zn- 18.8 g/t Ag (grab sample) 

35806 - 0001 

810091 
477659 E 

6680004 N 
Au Disseminated pyrite Dug uet South 

 

Shear zone within a tonalitic 

intrusion 
None reported 1.09 g/t Au 35606 - 0004 

Veines Duquet South 
477487E 

6679085 N 
Au +/- (Ag, Zn, Cu) 

Disseminated PY along the 
edges of quartz veins. Local 

visible gold. 

MV-CL schist in a contact zone 

between a tonalite and mafic 
volcanic rocks 

MV-CL-TC alteration 
7.24 g/t Au over 2.1 m (channel sample); 

74.75 g/t Au - 1.9 g/t Ag (grab sample) 
35803 - 0001 

Cipmyluk-1 Lac Veillon 
496418 E 

6705357 N 
Cu +/- Co 

PY and CP in veins with QZ-MG, 

disseminated PY and CP 
Migmatitic granodiorite intruded 

by peg matite 

Hematitization and 
silicification + distal 

epidotization 
2.20% Cu - 125 ppm Co 35606 - 0013 

Cipmyluk-2 
495186 E 

6706331 N 
Cu +/- Co Lac Veillon 

 

MG veins with PY and CP 
Migmatitic granodiorite intruded 

by pegmatite 

Hematitization and 

silicification 
3.40% Cu - 731 ppm Co 351306 - 0014 

Mineralogy code 	: AS, arsenopyrite; AT, anthophyllite; CL, chlorite; CM, chromite; CP, chalcopyrite; GI, galena; GR, garnet; Mg, magnetite; MV, muscovite; PO, pyrrhotite; PY, pyrite, OZ; quartz; SP, sphalerite; TC, talc. 

X
IQ

N
id

d
V

  



40 

APPENDIX 2 - PHOTOGRAPHS 

PHOTO 1 - Aerial view of a radial fracture pattern in ultramafic 
lamprophyres of the Kuuvvaluk Diatreme. The field of view is 
roughly 150 metres wide. 

PHOTO 2 - Epidotized fragment in negative relief in ultramafic 
lamprophyre of the Kuuvvaluk Diatreme. 

PHOTO 3 - Magnetite injections in a hematitized granodiorite, area 
south of Lac Veillon. Vertical surface about 2 metres high. 

PHOTO 4 - Breccia with magnetite matrix, Cipmyluk-2 showing, 
area south of Lac Veillon. 

PHOTO 5 - Photomicrograph of brecciation and hematitization in 
granodiorite, as well as magnetite infiltration, area south of Lac 
Veillon. Natural light (left), polarized light (right). Scale = 1.25 mm. 

PHOTO 6 - Photomicrograph, in reflected light, of mineralization 
at Cipmyluk-2 showing, area south of Lac Veillon. Scale = 0.8 mm. 



• •  Ressourcés " 	i. 

- naturelles, 	 - 
Faune et Parcs 

K2 K2 Québec 

Abstract 
This geological survey covers the area represented by the Lac Couture map 
sheet (NTS 35B) as well as the southern part of the Lacs Nuvilik map sheet 
(NTS 35G, Lac Allemand area). This area is mainly underlain by Archean 
rocks. Proterozoic gabbro dyke swarms (Klotz Dykes, Payne River Dykes, 
Pointe Raudot Dykes and Franklin Swarm) cross-cut the rocks in the area. 
The northern part of the craton is overlain by thrust sheets composed of 
Paleoproterozoic supracrustal sequences of the Ungava Trough. In the 
northwestern part of the map area bordering the Ungava Trough, two 
small Proterozoic lamprophyric diatremes (Kuuvvaluk Diatremes) pierce 
the Archean craton. 

Based on lithological assemblages and structural style, the area was 
subdivided into three informal domains: the western domain, the central 
domain and the eastern domain. The western domain is mainly composed 
of foliated or gneissic tonalite of the Rochefort Suite. These tonalites 
enclose volcano-sedimentary rocks, namely the Allemand and Duquet 
belts. In the central domain, migmatitic tonalites of the Lesdiguières Suite 
are predominant, and enclose the Peltier and Caumartin belts. In the 
eastern and central domains, regional metamorphic conditions reached 
the amphibolite facies. The eastern domain mainly consists of foliated 
pyroxene-bearing granodiorites and granites of the Châtelain Suite. These 
intrusive rocks enclose the Headwind Belt. In this domain, regional 
metamorphic conditions are typical of the granulite facies. Weakly 
deformed, locally porphyritic late Archean granites of the La Chevrotière 
Suite intrude tonalitic rocks in all three domains. 

At least four episodes of deformation have affected the rocks in the area. 
The first two episodes of deformation (D1 and D2) are ductile and Archean  

in age. Deformation D1 is represented by a foliation or gneissocity, 
accompanied by isoclinal and intrafolial folds. Deformation D2 is complex, 
and corresponds to the formation of ductile shear zones and the 
development of regional structures with a geometry reminiscent of domes. 
These Archean episodes of deformation were followed by a 
Paleoproterozoic event (D3) that corresponds to the Ungava Orogen. 
Structures associated with this Paleoproterozoic event are observed in the 
northern part of the area (NTS sheet 35G). They are represented by major 
thrust faults shallowly dipping to the NNW. They are associated with the 
SSE-verging tectonic transport of Paleoproterozoic sequences of the 
Ungava Trough over the Archean basement. A late episode of deformation 
(D4) postdates the Paleoproterozoic event. It consists of rectilinear brittle 
faults that transect the entire area. 

Exploration carried out in the 1990s has led to the discovery of several 
showings in the Duquet volcano-sedimentary belt. The latter hosts 
volcanogenic massive sulphide mineralization associated with 
anthophyllite-cordierite-garnet-chlorite-biotite alteration zones. It also 
hosts gold showings associated with shear zones. Two minor showings 
were discovered in the northern part of the area. A Cu showing occurs in 
mafic volcanic rocks of the Allemand Belt, and a Ag showing was found in 
metabasalts of the Peltier Belt. Two other Cu-Co showings were uncovered 
in a brittle fault oriented NW-SE, which runs across the central part of the 
area. Finally, the Allemand-Tasiat structural zone hosts a series of small 
alkaline intrusions, including the Kuuvvaluk Diatremes, composed of 
ultramafic lamprophyre. This zone warrants more detailed investigations 
to fully assess its diamond potential. 


