
RG 2002-05
GEOLOGY OF THE LAC KLOTZ (35A) AND THE CRATERE DU NOUVEAU-QUEBEC (SOUTHERN HALF OF 35H)
AREAS

http://gq.mines.gouv.qc.ca/documents/examine/RG200205
http://gq.mines.gouv.qc.ca/documents/sigeom/Licence.pdf
http://gq.mines.gouv.qc.ca/documents/sigeom/license.pdf


RG 2002-05 

Geology of the Lac Klotz (35A) 
and the Cratère du Nouveau-Québec 

(southern half of 35H) areas 

Louis Madore 
Youcef Larbi 

Kamal N.M. Sharma 
Jean-Yves Labbé 

Pierre Lacoste 
Jean David 

Karine Brousseau 
Michel Hocq 

Accompanies maps 
SI-35A-C2G-01I 
SI-35H-C2G-01I 

Aerial view of the Cratère du Nouveau-Québec, Ungava Peninsula. 

2002 	 Québec ©© 



Geology of the Lac Klotz 
(35A) and the Cratère 
du Nouveau-Québec 
(southern half of 35H) areas 

Louis Madore 
Youcef Larbi 
Kamal N. M. Sharma 
Jean-Yves Labbé 
Pierre Lacoste 
Jean David 
Karine Brousseau 
Michel Hocq 

RG 2002-05 
(Accompanies maps SI-35A-C2G-011 and SI-35H-C2G-01I) 



DOCUMENT PUBLISHED BY GÉOLOGIE QUÉBEC 

Director 
Alain Simard 

Head of the Service géologique du Nord-Ouest 
Robert Marquis 

Supervision of Geoscience Inventories 
Robert Marquis 

Document accepted for publication on the 01/05/23 

Critical review 
Pierre Brouillette and Luc Harnois 

Translation 
Michelle Mainville 

Editing and page layout 
Jean-Pierre Lalonde 
Kamal N.M. Sharma 

Computer assisted drawing 
Karine Brousseau 

Technical supervision 
André Beaulé 

Dépôt legal — Bibliothèque nationale du Québec 
ISBN : 2-551-21635-4 
© Gouvernement du Québec, 2002 



ABSTRACT 

This new geological survey covers the Lac Klotz area (NTS sheet 35A) and the south half of the 
Cratère du Nouveau-Québec area (southern half of NTS sheet 35H). The study area is underlain by 
Archean rocks of the Superior Province assigned to the Douglas Harbour, Lepelle and Utsalik domains. 
These Archean rocks are intruded by Paleoproterozoic dykes (Payne River dykes and Klotz dykes) and 
partially overlain by thrust sheets. These thrust sheets, composed of Paleoproterozoic supracrustal 
sequences, belong to the Ungava Trough. 

In the eastern part of the area lies the Douglas Harbour Domain, which consists of the Qimussinguat 
and Faribault-Thury complexes, two complexes essentially composed of gneissic tonalites. Gneissic 
tonalites in the Qimussinguat Complex contain orthopyroxene and clinopyroxene. These tonalites host 
mafic and metasedimentary enclaves metamorphosed to the granulite facies. In the Faribault-Thury 
Complex, gneissic tonalites contain hornblende and biotite. They enclose volcano-sedimentary remnants 
metamorphosed to the amphibolite facies. Rocks of the Qimussinguat and Faribault-Thury complexes 
are intruded by granodiorites and granites assigned to the Leridon Suite. Two syenite plutons, grouped 
in the Kimber alkaline Suite, are observed in the rocks of the Qimussinguat Complex. 

In the western part of the area, we find the Lepelle and Utsalik domains. Wedged between the two, 
the Pélican-Nantais Complex contains lithologies comparable to those observed in the Faribault-
Thury Complex. The Pélican-Nantais Complex consists of biotite-hornblende gneissic tonalites enclosing 
volcano-sedimentary bandsmetamorphosed to the amphibolite facies. However, assemblages typical of 
the granulite facies are observed locally. The Lepelle and Utsalik domains also contain rafts of gneissic 
biotite-hornblende tonalite several kilometres in size, assigned to the Kapijuq Suite. 

Rocks of the Pélican-Nantais Complex and the Kapijuq Suite are enclosed by large masses of 
granodiorite and granite. These granodiorites and granites are generally foliated, and typically contain 
hornblende and clinopyroxene. These composite intrusions form the Lepelle and Châtelain suites. The 
two suites are separated by an axis occupied by the Pélican-Nantais Complex, and by large ductile 
deformation zones oriented N-S that transect the entire area. Granodioritic and granitic bodies assigned 
to the Lepelle and Châtelain suites also contain foliated orthopyroxene-bearing intrusions ranging from 
tonalitic to granitic and dioritic in composition, grouped in the MacMahon Suite. 

Late Archean intrusions, tabular in shape and oriented parallel to the regional N-S fabric are 
observed in the Lepelle and Utsalik domains. These consist of massive or foliated granitic, monzogranitic 
and monzonitic rocks that locally display a porphyritic texture. These felsic intrusions belong to the La 
Chevrotière Suite. 

A regional structural study reveals five deformation episodes, along with an anorogenic episode. 
The first three episodes of deformation (D1, D2 and D3) are ductile and Archean in age. Deformation 
D1 consists of an early foliation or gneissosity, oriented N-S and steeply dipping. The peak of 
deformation resulted in the development of isoclinal and intrafolial folds. Deformation D2 corresponds 
to open folds that generated weak undulations of the regional fabric. This deformation is discrete and 
weakly developed. Deformation D3 corresponds to ductile shear zones located along major lithotectonic 
discontinuities. These Archean deformation episodes were followed by a Paleoproterozoic anorogenic 
event, during which two gabbro dyke swarms were emplaced (Payne River dykes and Klotz dykes). The 
emplacement of these dykes was followed by another Paleoproterozoic event (D4), which corresponds 
to the Ungava Orogen. A final episode of late deformation (D5) followed the two Paleoproterozoic 
events. It consists of rectilinear brittle faults that transect the entire area. 

Apart from the sector underlain by rocks of the Ungava Trough, the mineral potential of the study 
area was very poorly known. During the geological survey carried out in the summer 2000, a few mineral 
occurrences were identified. These showings are essentially located in the Nantais and Kimber volcano-
sedimentary belts. In the Nantais belt, the mineralization consists of Au, Ag, Zn, Pb, Cu. This area 
shows strong potential for "gold-bearing volcanogenic massive sulphide"-type deposits. In the Kimber 
belt, high rare earth element concentrations were observed in carbonate rocks. Furthermore, this 
volcano-sedimentary sequence represents a favourable environment for epithermal or porphyry-type 
deposits. 
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INTRODUCTION 
	

Previous work 

Objectives 

This geological survey, carried out during the summer 
season of 2000, covers the Lac Klotz map sheet (NTS 35A) 
and the southern half of the Cratère du Nouveau-Québec 
sheet (NTS 35H). This project is a part of the Far North 
mapping program undertaken by the Ministère des Res-
sources naturelles. Its objectives are to produce a geologi-
cal map at a scale of 1 : 250,000, to establish a 
comprehensive data base of field data and lithogeochemical 
analytical data, and to assess the mineral potential of the 
area by identifying geological settings favourable to the 
discovery of mineral deposits. 

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 (at an approximate 
latitude of 61° 25' ) and to the south by the 60e' parallel. It is 
bounded respectively on the east and the west by longitu-
des 72° 00' and 74° 00'. The centre of the area is located 
230 km east of Puvimituk. The closest Inuit community is 
Kangiqsujuaq, located 150 km to the northeast of the centre 
of the map area. The area is accessible by ski-equipped 
aircraft, from December to May, and by floatplane during 
the summer season. The Lepelle, Lestage, Leridon, Vachon 
and Kimber rivers are the principal waterways that drain the 
area. The large water bodies are lakes Bécard, Klotz and 
Nantais. The Cratère du Nouveau-Québec is located in the 
NW part of the study area. The topographic relief is low, and 
the land is hilly at best. The average altitude gradually 
increases from 200 m above sea level in the south to 550 m in 
the north. The area is located north of the tree line. Rock 
outcrops are numerous and fairly extensive, but are general-
ly covered with lichen. 

Methodology 

Fieldwork consisted of geological mapping at 1:250,000 
scale, sampling of lithodemic units and mineral occurrences 
for lithogeochemical analysis, and the collection of six 
samples for geochronological analysis. Geological crews 
were transported in the field by helicopter. Traverses, 
averaging 15 km long, were spaced every 8 km or so. The 
grid spacing was reduced in more interesting areas, namely 
in volcano-sedimentary sequences and in alkaline intru-
sions. Previously acquired geoscience data are integrated 
to newly collected data. All this information is stored in a 
spatially referenced information system: SIGÉOM (Québec's 
geomining information system). 

In the 1960s, the Geological Survey of Canada (Steven-
son, 1968) carried out a 1:1,000,000 scale reconnaissance 
survey, which covers a major part of the Ungava Peninsula, 
bounded by longitudes 70°00' and 79°00' and latitudes 56°00' 
and 61°00'. The Geological Survey of Canada later carried 
out more detailed studies; first, a reconnaissance geological 
survey published at a scale of 1:250,000, which includes 
map sheet 35H (Taylor, 1982), then 1:50,000 scale geological 
surveys focussed on Paleoproterozoic rock sequences 
(Scott et al., 1989; St-Onge et al., 1989; St-Onge et al., 1990a 
to 1990h). The Archean rocks were also mapped at 1:100,000 
scale in the Foul Bay, Joy Bay and Pointe Rouge areas 
(Lucas and St-Onge, 1997; St-Onge and Lucas, 1997a and 
1997b). A geological reconnaissance survey at 1:250,000 
scale covered the west half of map sheet 35A (Percival et al., 
1997a). A lake sediment survey (MRN, 1998), a gravity sur-
vey with a 10-km grid spacing (GSC, 1994) and a regional 
aeromagnetic survey (Dion and Dumont, 1994) complete the 
geoscience coverage. 
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the field campaign, and who performed remarkable work: 
Annie Boudreault (geological assistant), Geneviève Bou-
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ron (geologist), Patrick Gavaland (cook), Paul-Marie Grenier 
(helicopter pilot), Jonathan Lafontaine (geological assis-
tant), David Lalonde (geological assistant), Tommy Leblanc 
(geological assistant), Charles Maurice (geologist), Domini-
que Meilleur (geologist), Aurèle Noël (camp manager), 
William Oweetaluktuk (geological assistant), Martin Char-
trand (helicopter mechanic) and Michel Viens (helicopter 
pilot). We also wish to thank Jean Bédard (Geological Sur-
vey of Canada), Don Francis (McGill University) and Nor-
mand Goulet (Université du Québec à Montréal). Their input 
in this project was greatly appreciated. We also wish to 
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Aliva Tulugak from the town of Puvirnituq. Pierre Brouillet-
te (Geological Survey of Canada), Luc Harnois (Université 
du Québec à Montréal) and Claude Dubé all contributed, 
through their judicious comments, to the quality of this 
report. 

GENERAL GEOLOGY 

The NE Superior Province consists of Archean plutonic 
and gneissic rocks that enclose volcano-sedimentary belts. 
These Archean rocks are typically metamorphosed to the 
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FIGURE 1 - Shaded total magnetic field map showing the location of the study area and the boundaries of lithotectonic domains (modified after 
Percival et al., 1991, 1992, 1997b). 

amphibolite or the granulite facies. This part of the Archean 
craton has recorded a series of tectono-metamorphic events 
between 2.8 and 2.6 Ga. The Archean craton is bounded by 
Paleoproterozoic sequences assigned to the Labrador 
Trough eastward, and to the Ungava Trough northward. 
This Paleoproterozoic rock cover is allochthonous, at least 
along its northern extent, and tectonically overlies the craton 
(St-Onge et al., 1988; St-Onge and Lucas,1990; Bouchard et 
al., 1999). Along the margins of these Paleoproterozoic se- 

quences, the Archean rocks were remobilized during the 
Proterozoic (New Québec and Ungava orogens; ca. 1.8 Ga). 

The NE Superior Province was subdivided into nine litho-
tectonic domains oriented NNW-SSE (Percival et al., 1991, 
1992 and 1997b) to which we have added a new domain 
(Diana Domain; Figure 1) located in the NE part of the 
Ungava Peninsula. Zones where the magnetic field is high 
generally coincide with domains composed of granite-
granodiorite that commonly contain orthopyroxene, or of 
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granulitic gneiss. Magnetic lows coincide with domains 
composed of tonalite-trondhjemite-granodioritelgranite 
(TTG suite) within which are found volcano-sedimentary 
belts. The major lithotectonic domains are shown in Figure 1. 

The lnukjuak Domain, characterized by a weak magnetic 
field, is poorly known. According to reconnaissance map-
ping by Stevenson (1968), it consists ofgranite (2.69-2.71 Ga) 
with metasedimentary enclaves. The Tikkerutuk Domain 
coincides with an area characterized by a high magnetic 
field. This zone extends towards the SE into the Bienville 
Subprovince. The Tikkerutuk Domain is mainly composed 
of orthopyroxene-bearing tonalitic, granodioritic and grani-
tic intrusive rocks (2.69-2.70 Ga). The Lac Minto Domain 
shows a variable magnetic field, and a magnetic trend orien-
ted NW-SE. This domain essentially consists of granodiori-
tes (2.73-2.72 Ga) with supracrustal rock bands dominated 
by paragneisses and iron formations, including the Kogaluk 
volcano-sedimentary belt (2.76 Ga). These lithologies are 
intruded by peraluminous orthopyroxene-biotite-gamet gra-
nodiorites (2.69 Ga). The Philpot Domain coincides with a 
magnetic high. It is composed of gneisses and intrusive 
rocks (2.75 Ga). The Goudalie Domain is confined in a 
magnetic trough that runs across a major portion of the 
Ungava Peninsula from the NW to the SE. The Goudalie 
Domain contains tonalites (2.92-3.01 Ga) and volcano-
sedimentary belts including the Vizien belt (2.78-2.71 Ga), 
interpreted by Skulski and Percival (1996) as an assemblage 
of oceanic fragments and continental arcs. Along the nor-
thward extension of this great magnetic trough, lies the 
Qalluviartuuq Domain. This domain consists of volcanic 
(2.84-2.83 Ga) and sedimentary (2.74 Ga) bandsenclosed in 
granodiorite (2.77 Ga). It namely includes the Payne and 
Duquet volcano-sedimentary belts. The Lepelle and Utsa-
lik domains coincide with a large area characterized by a 
high magnetic field, oriented NW-SE. These two domains 
are essentially composed of granodiorite (2.75-2.72 Ga). 
These granodiorites host tonalitic gneisses and 
orthopyroxene tonalites. They also enclose the Pélican-
Nantais volcano-sedimentary belt (2.77-2.74 Ga), which sits 
at the boundary between the Lepelle and Utsalik domains. 
The Pélican-Nantais belt coincides with a magnetic trough. 
The Douglas Harbour Domain coincides with a zone 
containing two magnetic domes, characterized by a high 
and irregular magnetic field and surrounded by magnetic 
lows. The two magnetic domes correspond to 
orthopyroxene-bearing gneissic tonalites (2.76-2.73 Ga), 
which host small bands of supracrustal rocks metamor-
phosed to the granulite facies. Magnetic lows coincide with 
volcano-sedimentary belts (2.78 Ga) metamorphosed to the 
amphibolite facies, and enclosed in gneissic tonalite. In the 
Douglas Harbour Domain, the oldest gneissic tonalites were 
dated at 2.87 Ga. A geological survey conducted in the NE 
Ungava Peninsula (Madore and Larbi, 2000) helped identify 
a new domain located just east of the Douglas Harbour: the  

Diana Domain. This domain contains a lithodemic unit 
known as the Diana structural Complex. It coincides with an 
area where the magnetic field is variable, with a well-
developed magnetic pattern oriented NW-SE. The Diana 
Domain is essentially formed of Archean (2.77 Ga) gneissic 
tonalites that were reworked during the Proterozoic (meta-
morphic age of 1.78 Ga). It is characterized by a 
well-developed mylonitic foliation that affects both Archean 
and Paleoproterozoic lithologies. 

STRATIGRAPHY 

The study area is essentially underlain by rocks of Ar-
chean age belonging to the Superior Province. This region 
is centred on the Lepelle Domain. It also includes part of 
the Utsalik Domain to the west, and part of the Douglas 
Harbour Domain to the east. These Archean rocks are 
intruded by Paleoproterozoic dykes (Payne River dykes and 
Klotz dykes). They are also, in the north part of the area, 
overlain by Paleoproterozoic supracrustal sequences be-
longing to the Ungava Trough. The simplified geology of 
the area is shown in Figure 2. In this report, the description 
of units deals mainly with Archean rocks, since the rocks of 
the Ungava Trough have already been mapped at 1:50,000 
scale (Scott et al., 1989; St-Onge et al., 1989, 1990a to h). 

Douglas Harbour Domain (Archean) 

Recent geological mapping (Madore et al., 1999 and 2000) 
helped subdivide the Douglas Harbour Domain into three 
major lithodemic units: the Qimussinguat and Faribault-
Thury complexes, present in the map area (Figure 2), as well 
as the Troie Complex, which outcrops to the southeast of 
the study area. The Troie and Qimussinguat complexes are 
mainly composed of orthopyroxene-bearing gneissic tonali-
te. These tonalites contain enclaves and bands of gabbroic, 
basaltic and sedimentary rocks, metamorphosed to the gra-
nulite facies. The bands are rare and generally small. The 
Faribault-Thury Complex is essentially composed of horn-
blende-biotite gneissic tonalite. The tonalites of the Fari-
bault-Thury Complex enclose bands of basaltic and sedi-
mentary rocks metamorphosed to the amphibolite facies. 
The volcano-sedimentary bands range from one to several 
kilometres in size, and form a string of segments that extend 
over a distance of more than 100 km. Gneissic tonalites in all 
three complexes are cross-cut by foliated granodioritic and 
granitic intrusions. In the map area, these intrusive rocks are 
assigned to the Leridon Suite. Two small circular nepheline 
syenite plutons, assigned to the Kimber alkaline Suite, were 
identified in the area. These intrude gneissic tonalites of the 
Qimussinguat Complex. 
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Qimussinguat Complex (Aqim) 

Mafic gneiss (Aqim3) 

Mafic gneisses in unit Aqim3 are enclosed in orthopy-
roxene and clinopyroxene-bearing gneissic tonalite (Aqim4). 
They form elongate bodies oriented parallel to the regional 
fabric. These bodies range in thickness from a few metres to 
a little over one kilometre. They extend for a few kilometres 
in length, occasionally exceeding 15 km long. These mafic 
gneisses also form enclaves between 1 and 10 m in size. 
They are locally associated with small paragneiss or iron 
formation horizons. In a few rare outcrops, layers of mafic 
and ultramafic rocks, massive or weakly foliated, are interca-
lated with the mafic gneisses. 

In outcrop, the mafic gneisses display cm-scale composi-
tional banding. They contain between 5 and 15% felsic 
mobilizate, which occurs as mm-scale to cm-scale disconti-
nuous veins, parallel to the gneissosity. Under the micros-
cope, the mafic gneisses are fine-grained (— 0.5 to 1 mm) and 
show a polygonal granoblastic texture. They are mainly 
composed of plagioclase (5 to 35%), orthopyroxene (10 to 
25%), clinopyroxene (10 to 25%) and green hornblende (5 to 
30%). These gneisses also contain minor quantities of red 
biotite and quartz. Magnetite and other opaque minerals (l 
to 10%) occur generally as small grains dispersed throu-
ghout the rock. 

No relic textures or microtextures that may be attributed 
to volcanism were observed in the mafic gneisses. However, 
the association of these gneisses with other supracrustal 
rocks such as paragneisses and iron formations, observed 
in a few locations, suggests a volcanic protolith for these 
gneisses. Metamorphic textures and assemblages (orthopy-
roxene + clinopyroxene + plagioclase ± hornblende) com-
monly observed in these rocks are typical of the granulite 
metamorphic facies. 

Orthopyroxene-clinopyroxene gneissic tonalite (Aqim4) 

Gneissic or foliated tonalites with orthopyroxene and 
clinopyroxene (Aqim4) constitute the dominant lithology in 
the Qimussinguat Complex. These tonalites are intercalated 
with subordinate phases of diorite, trondhjemite, granodio-
rite and granite. These rocks locally host mafic enclaves 
composed ofmetagabbro, amphibolite or mafic gneiss. These 
enclaves account for less than 10% of the unit, and are 
generally restricted in size (< 2 m2). 

On outcrop, gneissic tonalites with orthopyroxene and 
clinopyroxene, as well as their associated phases, are 
heterogeneous in appearance. The gneissosity is irregular, 
and is locally disturbed by complex folding. These rocks 
contain between 10 and 60% felsic mobilizate, which occurs 
as discontinuous veins ranging from 1 cm to 10 m in 
thickness. Some veins are parallel to the gneissosity, whereas 
others are cross-cutting. 

In thin section, gneissic or foliated tonalites of unit Aqim4 
and their associated phases are fine to medium-grained (0.5 
to 2.0 mm), and display a granoblastic texture. Ferromagne-
sian minerals tend to be concentrated in dioritic bands. 
These ferromagnesian minerals, commonly occurring as por-
phyroblasts, include reddish biotite, clinopyroxene, ortho-
pyroxene and green hornblende. Despite the recrystalliza-
tion, these rocks locally preserve a relic coarsetexture of 
magmatic origin. Primary (igneous) pyroxene relics are ob-
served as coarse hypidiomorphic grains. Between 1 and 
10% opaque minerals, essentially magnetite, are dissemina-
ted throughout the rock. The most common accessory mine-
rals are apatite and zircon. 

Faribault-Thury Complex (Afth) 

Metabasalt and mafic gneiss (Afth3) 

Metabasalts and mafic gneisses (Afth3) are the principal 
lithologies that make up the volcano-sedimentary sequences 
in the Faribault-Thury Complex. These lithologies are locally 
intercalated with layers of ultramafic rock, paragneiss, marble 
or iron formation. In certain locations, small gabbroic intru-
sions with pyroxenitic phases outcrop in these sequences. 
The volcano-sedimentary sequences occur as bands ranging 
from one to several kilometres in size. The thickness of 
these bands ranges between 0.5 and 5.0 km, but their length 
does not exceed 20 km. They form a string of segments 
extending over more than 100 km in length, enclosed in 
gneissic tonalites of unit Afth4. 

In outcrop, a penetrative foliation and a cm-scale compo-
sitional banding respectively characterize metabasalts and 
mafic gneisses. Locally, the metabasalts are only weakly 
deformed and display volcanic textures and structures such 
as pillowed flows and flow breccias. The metabasalts and 
male gneisses are injected by veins and patches of granitic 
and tonalitic material. 

In thin section, the metabasalts and mafic gneisses are 
fine-grained (0.5 to 1.0 mm) with a granoblastic texture. The 
principal mineral phases are green hornblende (55 to 75%) 
and plagioclase (20 to 45%). In several cases, hypidiomor-
phic hornblende porphyroblasts are oriented parallel to the 
fabric. Biotite is rare (< 5%) and locally chloritized. Quartz 
(< 5%), epidote (< 1 to 10%), sphene (< 1 to 5%), garnet 
(< 1 to 3%) and clinopyroxene relics, almost entirely 
replaced by hornblende, are observed in minor amounts. 
Between 1 and 5% opaque minerals, essentially magnetite 
and pyrite, are scattered throughout the rock. Secondary 
carbonates occur in trace amounts in several locations. 
Metamorphic assemblages (hornblende + plagioclase ± 
garnet f epidote) observed in these rocks are typical of the 
amphibolite facies. 
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Hornblende-biotite gneissic tonalite (Afth4) 

Gneissic or foliated tonalites with hornblende and biotite 
(Afth4) are largely predominant in the Faribault-Thury 
Complex. These tonalites are intercalated with subordinate 
phases of diorite, trondhjemite, granodiorite, and lesser gra-
nite. These rocks locally contain mafic enclaves composed 
of metagabbro, amphibolite and diorite. They also contain 
enclaves of supracrustal rocks belonging to unit Afth3, and 
consists of metabasalt, mafic gneiss, paragneiss, marble 
and iron formation. These enclaves range from one to ten 
metres in size, and account for about 15% of the unit. 

A sample of foliated hornblende-biotite tonalite assigned 
to the Faribault-Thury Complex was collected (Figure 2, site 
F) and analyzed using the U-Pb/TIMS method (isotopic 
dilution and Thermal Ionization Mass Spectrometry) on 
zircons. These isotopic analyses yielded an age of emplace-
ment of 2785+6/-4 Ma (Table 1 in appendix). 

In outcrop, the hornblende-biotite gneissic tonalites as 
well as their associated phases have a heterogeneous as-
pect. The gneissosity is irregular and locally disturbed by 
complex folding. These rocks contain biotite-rich schlieren, 
along with 5 to 50%felsic mobilizate, occurring as disconti-
nuous veins between 1 cm and 10 m thick. Some veins are 
parallel to the gneissosity; others are cross-cutting. 

In thin section, the tonalites and associated phases show 
a granoblastic texture. Microfabrics are affected by a varia-
ble degree of deformation. Least deformed rocks locally 
contain hypidiomorphic plagioclase crystals that are 
antiperthitic. More deformed rocks show a mylonitic folia-
tion that is partially obliterated by static recrystallization. 
Quartz generally occurs as polycrystalline ribbons. Plagio-
clase crystals are sericitized, and contain small grains of 
epidote, muscovite and secondary calcite. The tonalites, as 
well as the dioritic, granodioritic and granitic phases, contain 
between 10 and 40% ferromagnesian minerals, whereas 
trondhjemitic phases contain less than 10%. Biotite and 
hornblende are the most common ferromagnesian minerals 
observed in these rocks. Muscovite is locally present. 
Accessory minerals include magnetite, pyrite, zircon, sphene 
(< 8%) associated with biotite, apatite and allanite. 

Gneissic tonalite with mafic enclaves (Afth4a) 

This facies was originally identified in a geological map-
ping survey at 1:100,000 scale conducted by the Geological 
Survey of Canada (St-Onge and Lucas, 1997a and b). From a 
petrographic standpoint, the tonalite in this unit is compara-
ble to unit Afth4 described above. It is characterized howe-
ver by the abundance of mafic enclaves it contains. 

Lerindon Suite (Alyd) 

The Leridon Suite is a new lithodemic unit that we have 
introduced to designate large intrusive bodies of granodio-
rite and granite. These intrusions were emplaced in gneissic  

tonalites of units Afth4 and Aqim4. They are generally 
elongate, and follow major regional structures. 

Granodiorite and granite (Alydl) 

Granodiorites and granites of unit Alyd 1 are equivalent to 
intrusive bodies assigned to units Aqim5a and Afth5a, which 
were mapped to the east of our study area, in NTS sheets 
25D and 25E (Madore and Larbi, 2000). In outcrop, grano-
diorites and granites of unit Alrdl display a homogeneous 
aspect. These intrusive rocks are massive or foliated. The 
foliation is mostly defined by the alignment of biotite. The 
granodiorites and granites contain little felsic mobilizate, 
and generally less than 5% mafic enclaves. In thin section, a 
coarse igneous texture is observed, partially obliterated by 
metamorphic recrystallization. The rocks are medium-grained 
(2 to 4 mm), and contain between 3 and 15% ferromagnesian 
minerals, essentially biotite and hornblende, although 
orthopyroxene and clinopyroxene are observed locally. 
Allanite, apatite and zircon occur in trace amounts. 

Porphyritic granite (Alrd2) 

In outcrop, the porphyritic granites (Alrd2) appear to be 
homogeneous. They are massive or foliated and contain 
very little felsic mobilizate. These rocks locally contain ma-
fic enclaves. In thin section, an igneous porphyritic texture 
is observed, partially obliterated by recrystallization. This 
recrystallization produces a mortar texture that develops 
along the borders of feldspar phenocrysts. Porphyritic gra-
nites contain about 10% ferromagnesian minerals, the most 
common being hornblende and biotite, with local clinopy-
roxene. Allanite, apatite, zircon and sphene occur in trace 
amounts. 

Kimber alkaline Suite (Akmb) 

The Kimber alkaline Suite (Akmb) is a new lithodemic unit 
that we have introduced to designate small alkaline intru-
sions. The intrusions identified on the geological map shown 
in Figure 2 (Des Ombles Syenite and Briscot Syenite) were 
emplaced within tonalites of the Qimussinguat Complex. 
They are located near a major lineament oriented NW-SE 
that separates the Douglas Harbour Domain from the Lepel-
le Domain. These alkaline intrusions form small rounded 
plutons (< 30 km2). They are locally cross-cut by Paleopro-
terozoic gabbro dykes (Payne River dykes and Klotz dy-
kes). 

A sample was collected from the Des Ombles Syenite for 
age dating analysis (Figure 2, site C). The sample was taken 
in a late pegmatitic phase occurring as a dyke. A cm-scale 
zircon phenocryst was extracted from this rock. Several 
fragments of this zircon were analyzed using the U-Pb! 
TIMS method (isotopic dilution and thermal ionization mass 
spectrometry). These isotopic analyses yielded an age of 
emplacement of 2761±1 Ma (Table 1 in appendix). 
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Nepheline syenite (Akmb) 

Rocks of the Kimber alkaline Suite are homogeneous and 
essentially composed of nepheline syenite. In outcrop, the-
se rocks display a friable weathered surface produces coar-
se greyish sand. In certain locations, primary magmatic 
layering is observed, defined by variations in the propor-
tion of ferromagnesian minerals, and in grain size. Late 
syenitic phases, either fine-grained or pegmatitic, cross-cut 
the main body. These late phases form dykes between 10 cm 
and 1 m thick. 

In thin section, the syenites show a coarse magmatic 
texture. These rocks show no evidence of deformation or 
metamorphism, and display a trachytoidal texture. They are 
composed of albite, microcline, and locally, sodalite. The 
nepheline content ranges from 5 to 60 %. The nepheline is 
generally poikilitic and contains feldspar inclusions. The 
feldspars and nepheline are mottled, or surrounded by 
cancrinite. The syenite contains between 1 and 10% biotite, 
and locally, small quantities of hornblende and alkaline 
pyroxene (aegirine). Magnetite and apatite occur in trace 
amounts. 

Lepelle and Utsalik domains 
(Archean) 

The Lepelle and Utsalik domains are, based on the cur-
rent state of knowledge, similar from a lithological stand-
point. They are essentially composed of granodiorite and 
granite, namely assigned to the Lepelle and Châtelain sui-
tes. The Lepelle and Utsalik domains are separated by a N-S 
axis occupied by the Pélican-Nantais Complex, composed of 
pelitic and volcano-sedimentary rocks enclosed in gneissic 
tonalites (Figure 2). The Pélican-Nantais Complex is boun-
ded by major ductile deformation zones oriented N-S that 
transect the entire study area. Granodiorites and granites 
assigned to the Lepelle and Châtelain suites contain rafts 
several kilometres in size, composed of gneissic tonalite 
inferred to be older and assigned to the Kapijuq Suite. 
These granodiorites also contain orthopyroxene-bearing 
tonalites and diorites belonging to the MacMahon Suite. 
Late granitic intrusions associated with the La Chevrotière 
Suite intrude granodiorites and tonalites in the Lepelle and 
Utsalik domains. 

Pélican-Nantais Complex (Apna) 

Supracrustal rocks, distributed along a N-S axis that runs 
through Lac Nantais and Lac du Pélican, were discovered 
during a reconnaissance mapping program (Percival et al., 
1997a). The Pélican-Nantais Complex is a new lithodemic 
unit that we have introduced to designate these supracrus-
tal sequences, along with enclosing gneissic tonalites. In 
the north part of the complex, in the vicinity of Lac Nantais, 
these supracrustal rocks mainly consist of mafic volcanic  

rocks. These volcanic rocks outcrop between Lac Vergons 
and Lac Klotz, as thin bands a few kilometres wide and 
reaching up to 40 km long. In the south part of the complex, 
in the Lac Bécard sector (Lac du Pélican in NTS sheet 34P 
located just south of our study area), the supracrustal rocks 
mainly consist of paragneiss. Thin bands of paragneiss are 
also present in the east part of Lac Klotz. 

Paragneiss (Apnal) 

In outcrop, the paragneisses display cm-scale composi-
tional banding. They are locally rusty or schistose. The 
paragneisses are migmatized and contain between 5 and 
50% felsic mobilizate, which occurs as cm-scale disconti-
nuous veins, generally parallel to the gneissosity. It locally 
forms patches that invade the protolith. Bands of whitish 
mobilizate, a few metres wide, are also observed intercalated 
with the paragneisses. These mobilizate bands locally con-
tain small paragneiss enclaves. 

The mineral composition of paragneisses varies from one 
location to the next. In thin section, a quartz-feldspar ground-
mass is observed with a granoblastic texture. Also present 
are garnet porphyroblasts, biotite, cordierite and sillimanite. 
Andalusite, staurolite, tourmaline and spinel are locally pre-
sent. The most commonly observed opaque mineral is ma-
gnetite. In certain areas, paragneisses contain the assem-
blage orthopyroxene + clinopyroxene + plagioclase ± garnet. 
In these areas, orthopyroxene is also present in the mobili-
zate. Assemblages such as staurolite + andalusite + sillima-
nite, and orthopyroxene + clinopyroxene + plagioclase + 
garnet demonstrate that within the Pélican-Nantais Com-
plex, the metamorphic grade ranges from the middle amphi-
bolite to the granulite facies. 

Metabasalt and mafic gneiss (Apna2) 

Metabasalts and mafic gneisses (Apna2) are the domi-
nant supracrustal rocks that outcrop in the north part of the 
Pélican-Nantais Complex (Figure 2). These lithologies are 
locally intercalated with layers of intermediate to felsic 
volcanic rocks. Felsic volcanic rocks are moderately deformed 
and aphanitic. They probably represent fine tuffs. A few 
horizons of polygenic lapilli and block tuff, or conglomerate, 
were also observed. A felsic volcanic sample was collected 
(Figure 2, site A) and analyzed using the U-Pb/TIMS method 
on zircons. These isotopic analyses yielded an age of em-
placement of 2775±5 Ma (Table 1 in appendix). 

In outcrop, the metabasalts and mafic gneisses are res-
pectively characterized by a penetrative foliation and cm-
scale compositional banding. In certain locations, especial-
ly along the margins of the unit, intense deformation is 
observed. This deformation is shown by the presence of a 
mylonitic fabric, or of straight gneisses. The metabasalts 
and mafic gneisses are injected by veins of granitic and 
tonalitic material. 
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In thin section, the metabasalts and mafic gneisses are 
fine-grained (0.2 to 0.5 mm) and display a granoblastic textu-
re. The main mineral constituents are green hornblende (60 
to 80%) and plagioclase (10 to 15%). Clinopyroxene and 
olivine are locally observed. Quartz, epidote and sphene are 
present in minor quantities. Between 1 and 5% opaque 
minerals (magnetite or pyrite) are disseminated throughout 
the rock. Trace chalcopyrite and native copper are also 
observed in a few rare locations. Secondary carbonates 
occur in trace amounts in several locations. Metamorphic 
assemblages (hornblende + garnet + plagioclase ± epidote) 
commonly observed in these rocks are typical of the amphi-
bolite facies. 

Biotite-hornblende gneissic tonalite (Apna3) 

Gneissic tonalites (Apna3) in the Pélican-Nantais Complex 
are very similar to those in the Faribault-Thury Complex. 
They are intercalated with subordinate phases of diorite, 
trondhjemite, granodiorite and granite. These rocks locally 
host mafic enclaves between 1 and 10 m in size. 

In outcrop, gneissic tonalites of the Pélican-Nantais Com-
plex and their associated phases display a rectilinear gneis-
sosity locally overprinted by a mylonitic fabric. They con-
tain between 5 and 50% felsic mobilizate, which occurs as 
cm-scale veins, parallel to the gneissosity. In certain loca-
tions, these veins, injected lit-par-lit, invade the tonalite. 

In thin section, the tonalites and their associated phases 
display a granoblastic texture. The less deformed rocks 
occasionally contain hypidiomorphic plagioclase crystals 
with an antiperthitic texture. More deformed rocks show a 
mylonitic foliation. Plagioclase crystals are sericitized and 
contain small grains of epidote and secondary calcite. The 
tonalites as well as the dioritic, granodioritic and granitic 
phases contain more than 10% ferromagnesian minerals, 
whereas trondhjemitic phases contain less than 10%. Bioti-
te and hornblende are the most commonly observed ferro-
magnesian minerals in these rocks. Magnetite, zircon, sphe-
ne, apatite and allanite occur in trace amounts. 

Kapijuq Suite (Akpj) 

The Kapijuq Suite (Akpj) is a new lithodemic unit that we 
have introduced to designate gneissic tonalites presumably 
older than the surrounding granodioritic and granitic rocks 
assigned to the Lepelle and Châtelain suites. Tonalites of 
the Kapijuq Suite occur as large rafts several kilometres in 
size. They may represent the tonalitic equivalent of adjacent 
complexes (Pélican-Nantais or Faribault-Thury). 

A sample of gneissic tonalite assigned to the Kapijuq 
Suite was collected (Figure 2, site B) and analyzed using the 
U-Pb/LA-MC-ICP-MS method (in situ analysis by laser 
ablation — multicollector inductively coupled plasma mass  

spectrometry) on zircons. These isotopic analyses yielded 
an age of emplacement of 278315 Ma (Table 1 in appendix). 
These analyses also yielded a probable metamorphic age of 
2755112 Ma (Table 1 in appendix). 

In outcrop, tonalites assigned to the Kapijuq Suite 
generally display a well-developed gneissosity or foliation. 
A mylonitic fabric is observed in several locations in these 
rocks. The tonalites are intercalated with subordinate pha-
ses of diorite, trondhjemite, granodiorite and granite. The 
rocks contain between 5 and 50% felsic mobilizate, occurring 
as cm-scale veins parallel to the gneissosity. They locally 
host enclaves of mafic rock and paragneiss, between one 
and ten metres in size. 

In thin section, tonalites of the Kapijuq Suite generally 
display a granoblastic texture, and, in areas where the de-
gree of deformation is more intense, a mylonitic foliation. 
Biotite and hornblende are the most commonly observed 
ferromagnesian minerals in these rocks. Clinopyroxene is 
also present in several locations. Magnetite, zircon, sphene, 
apatite and allanite occur in trace amounts. 

MacMahon Suite (Acmm) 

The MacMahon Suite was introduced by Parent et al. 
(2000) to designate orthopyroxene-bearing felsic intrusive 
rocks ranging from a granitic to tonalitic composition. In the 
Lac Klotz area, rocks assigned to the MacMahon Suite 
mainly consist of orthopyroxene tonalites, associated with 
orthopyroxene-bearing dioritic phases. These rocks are 
enclosed in granodiorites and granites of the Châtelain 
(Achl) and Lepelle (Alep) suites. 

Orthopyroxene diorite (Acmml) 

Orthopyroxene diorites (Acmml) are mafic intrusive rocks 
associated with the MacMahon Suite. They form small 
elongate bodies spatially associated with orthopyroxene 
and clinopyroxene-bearing tonalites and granites (Acmm2). 
In outcrop, these rocks have a homogeneous aspect. They 
are generally foliated, gneissic or locally massive. A few rare 
peridotitic horizons were identified in these rocks. Diorites 
of the MacMahon Suite contain between 5 and 10% felsic 
mobilizate, which occurs as cm-scale discontinuous veins, 
parallel to the structural fabric. 

In thin section, orthopyroxene diorites commonly display 
a granoblastic texture. They are mainly composed of ortho-
pyroxene, clinopyroxene, hornblende and plagioclase. Mi-
nor biotite (1 to 25%) is also observed in these rocks. 
Despite the recrystallization, these rocks locally exhibit a 
coarse relic texture of magmatic origin. Idiomorphic pyroxe-
ne crystals may be observed, along with primary plagiocla-
se. Small quantities of magnetite, quartz, apatite and zircon 
are present in these rocks. 
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Orthopyroxene-clinopyroxene tonalite and granite 
(Acmm2) 

Felsic intrusive rocks with orthopyroxene and clinopy-
roxene assigned to the MacMahon Suite (Acmm2) form 
bodies several kilometres in size, distributed in the central 
and western parts of the area. They are abundant in the 
south, and progressively disappear northward. These rocks 
are for the most part composed of tonalite, with granodiori-
tic and granitic phases. In outcrop, these rocks have a 
homogeneous aspect. They are locally massive, with a por-
phyritic texture. In several locations, they are medium-grained 
and exhibit a well-developed foliation. 

A sample of orthopyroxene-clinopyroxene tonalite assi-
gned to the MacMahon Suite was collected (Figure 2, site E) 
and analyzed using the U-Pb/LA-MC-ICP-MS method (in 
situ analysis by laser ablation - multicollector inductively 
coupled plasma mass spectrometry). These isotopic analy-
ses yielded an age of emplacement of 2728±8 Ma (Table 1 in 
appendix). These analyses also yielded a probable meta-
morphic age of 2710±11 Ma (Table 1 in appendix). 

Tonalites of the MacMahon Suite as well as associated 
granodioritic and granitic phases contain between 5 and 
35% ferromagnesian minerals. These minerals are orthopy-
roxene, clinopyroxene, biotite and hornblende. Under the 
microscope, minor apatite, zircon and allanite are also obser-
ved. Magnetite is the most common opaque mineral in these 
rocks. The felsic intrusive rocks of the MacMahon Suite 
underwent metamorphic recrystallization of variable inten-
sity. The groundmass is generally granoblastic, however, 
igneous textures are locally preserved. Idiomorphic crystals 
of antiperthitic plagioclase, microcline, clinopyroxene and 
orthopyroxenemay be observed. 

Châtelain Suite (Achl) and Lepelle suite (Alep) 

The Châtelain Suite (Achl) and the Lepelle Suite (Alep) 
are two new lithodemic units that we have introduced to 
designate large composite intrusive bodies of regional extent. 
The lithologies grouped in these two suites are very similar. 
They mainly consist of granodiorite and granite. The Châte-
lain Suite, found in the west part of the area, is included in 
the strongly magnetic, albeit somewhat irregular zone that 
delineates the Utsalik Domain. The Lepelle Suite, located to 
the east of the Châtelain Suite, forms a band over 30 km wide 
along a N-S axis that runs through the centre of the study 
area. The geographic distribution of rocks of the Lepelle 
Suite coincides with a very homogeneous magnetic high. 
This strongly magnetic zone delineates the Lepelle Domain. 

In outcrop, granodiorites and granites assigned to the 
Châtelain and Lepelle suites have a homogeneous aspect. 
The foliation is generally well developed, and the rocks 
display in several locations a porphyritic texture defined by 
feldspar phenocrysts. Rocks in these two units occur, in  

several locations, in the form of multiple intrusions, injected 
lit-par-lit, which invade the host rock. These intrusive 
rocks contain tonalitic and mafie enclaves, and very rarely, 
ultrarnafic enclaves. Locally, veins and patches of pegmatitic 
granite cross-cut the granodiorites and granites. 

In thin section, a coarse igneous texture is partially obli-
terated by metamorphic recrystallization. This recrystalliza-
tion produces a mortar texture that develops along the 
borders of feldspar phenocrysts. These rocks contain 
between 2 and 15% ferromagnesian minerals. They com-
monly contain biotite, clinopyroxene, and minor propor-
tions of orthopyroxene. Magnetite is present in all thin 
sections. The most common accessory minerals are apatite, 
sphene, allanite and zircon. 

La Chevrotière Suite (Alcv) 

The La Chevrotière Suite (Alcv) was introduced by Pa-
rent et al. (2000) to designate intrusions of alkali feldspar-
phyric monzogranite. In the study area, cross-cutting rela-
tionships observed in the field suggest that rocks of the La 
Chevrotière Suite are relatively late. Intrusive rocks assi-
gned to this suite were emplaced in granodiorites of the 
Châtelain and Lepelle suites. These intrusions are generally 
elongate and follow major regional structures. 

Granite, monzogranite and quartz monzonite (Alevl) 

In outcrop, granitoids assigned to the La Chevrotière 
Suite (Alcv 1) have a homogeneous aspect. These intrusive 
rocks are locally massive but generally display a foliation. 
They contain little felsic mobilizate, and less than 5% mafic 
enclaves. In thin section, a coarse igneous texture is obser-
ved, partially obliterated by metamorphic recrystallization. 
These rocks are medium-grained, with a grain size ranging 
between 2 and 5 mm. They contain between 1 and 10% 
ferromagnesian minerals, essentially dominated by biotite 
and hornblende. Apatite, zircon and magnetite occur in 
trace amounts. 

A sample of granite assigned to the La Chevrotière Suite 
was collected (Figure 2, site D) and analyzed using the 
U-Pb/TIMS method (isotopic dilution and thermal ionization 
mass spectrometry) on a homogeneous population of zir-
cons. These isotopic analyses yielded an age of emplace-
ment of 2734±2 Ma (Table 1 in appendix). 

Porphyritic monzogranite (Alcv2) 

Monzogranitic intrusions of the La Chevrotière Suite 
generally form tabular bodies oriented parallel to the regional. 
fabric. These rocks have a homogeneous, massive or foliated 
aspect. They contain between 10 and 40% idiomorphic 
K-feldspar phenocrysts ranging between 2 and 5 cm in size. 
Locally, K-feldspar phenocrysts and ferromagnesian minerals 
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are aligned parallel to the fabric. This fabric is typical of 
syntectonic intrusions. The monzogranites contain very 
little felsic mobilizate. 

In thin section, monzogranitic rocks are affected by meta-
morphic recrystallization preferentially along the borders of 
feldspar phenocrysts. This recrystallization produces a mor-
tar texture that develops along the borders of feldspar phe-
nocrysts. Porphyritic monzogranites contain about 10% fer-
romagnesian minerals, the most common being biotite and 
hornblende. Clinopyroxene is present in certain locations, 
as well as orthopyroxene, in lesser proportions. Apatite, 
sphene and zircon occur in trace amounts. Magnetite is 
commonly observed in these rocks, and is locally associa-
ted with rutile. 

Dyke swarms (Paleoproterozoic) 

Payne River Dykes (pPpay) and Klotz Dykes (pPktz) 

The Archean rocks in the area are intruded by two Paleo-
proterozoic dyke swarms: the Payne River dykes, and the 
Klotz dykes, two lithodemic terms respectively introduced 
by Fahrig et al. (1985) and Buchan et al. (1998). Payne River 
dykes (pPpay) traverse the northeastern part of the area 
with a dominant 330°N orientation. Klotz dykes (pPktz), for 
the most part oriented at 310°N, occur mainly in the central 
part of the area. Isotopic analyses (K-Ar) of two chill margin 
samples suggest, for the Payne River dykes, an age of 
emplacement slightly older than 2000 Ma (Fahrig et al., 
1985). A sample from a dyke in the Klotz swarm yielded a 
U-Pb zircon age of 2209±1 Ma (Buchan et al., 1998). 

The Paleoproterozoic dykes consist of ophitic-textured 
gabbro. The grain size of the rock varies from medium to 
coarse. These rocks are composed of idiomorphic plagiocla-
se crystals surrounded by a clinopyroxene groundmass. 
Fe-Ti oxides, minor quartz and biotite are also present. Dyke 
margins are chilled over about ten centimetres. Their mine-
ralogy is characterized by idiomorphic microcrystals of pla-
gioclase and augite, aligned parallel to the dyke contacts. 
The dykes are generally fresh. Locally, especially in the 
vicinity of major brittle faults, they are altered and contain 
chlorite, hematite and epidote veinlets. 

METAMORPHISM 

The bedrock in the area is dominated by felsic intrusive 
rocks. The mineralogy observed in these rocks is not always 
diagnostic to identify the metamorphic grade. Consequent-
ly, recrystallization textures must be taken into account in 
order to assess the effect of deformation and metamorphism 
on a regional scale. It is also necessary to incorporate  

observations from mafic enclaves hosted in these intrusive 
rocks, and to focus on the petrographic study of rocks in 
volcano-sedimentary sequences. The latter are more likely 
to contain diagnostic metamorphic assemblages. Further-
more, they are, in most cases, remains of older rocks that 
had to re-equilibrate under pressure and temperature condi-
tions influenced by magmatism and burial depth. 

Rocks in the area show prograde metamorphic assembla-
ges that range from the lower amphibolite facies to the 
granulite facies. Locally, generally along the margins of late 
granitic and granodioritic intrusions, retrograde assembla-
ges indicate a shift from the granulite to the amphibolite 
facies. In other locations, especially near major brittle faults, 
lower pressure and temperature retrograde assemblages are 
associated with late hydrothermal fluid circulation. The map 
in Figure 3 shows the metamorphic grade and the distribu-
tion of petrographic textures. 

In the eastern part of the area, rocks of the Qimussinguat 
Complex are typically metamorphosed to the granulite fa-
cies. In the gneissic tonalites that dominate this sector, 
granulitic metamorphism is represented by the assemblage 
orthopyroxene + clinopyroxene + hornblende + plagioclase 
+ quartz ± biotite. Furthermore, the pyroxenes commonly 
display a polygonal granoblastic texture, indicating meta-
morphic recrystallization under high pressure and tempera-
ture conditions. In certain locations, primary igneous py-
roxene relics are observed, as coarse-grained hypidiomorphic 
grains. The latter observations indicate that two genera-
tions of pyroxene coexist in these tonalites: an igneous and 
a metamorphic generation. Enclaves and bands of mafic 
gneiss hosted in tonalites of the Qimussinguat Complex 
exhibit mineral assemblages and textures typical of the gra-
nulite facies. They contain orthopyroxene + clinopyroxene 
+ plagioclase ± hornblende ± biotite. These rocks are fine to 
medium-grained and show a well-developed granoblastic 
texture. Locally, along the margins of granitic and granodio-
ritic intrusions assigned to the Leridon Suite, gneissic tona-
lites of the Qimussinguat Complex display evidence of re-
trograde metamorphism, characterized by the destabilization 
of orthopyroxene into hornblende ± quartz. 

West of the Qimussinguat Complex (Figure 3), the overall 
regional metamorphic grade is the middle amphibolite fa-
cies. However, certain sectors show evidence of higher-
grade metamorphism, to the upper amphibolite facies and 
the granulite facies. Granulitic areas are typically associated 
with intrusive orthopyroxene-bearing rocks (MacMahon 
Suite). The metamorphic grade is essentially determined 
based on metamorphic assemblages present in mafic encla-
ves, and remnants of metabasalts and paragneisses. In ma-
fic enclaves and metabasalts, typical assemblages for the 
amphibolite facies contain hornblende + plagioclase ± bioti-
te ± garnet ± epidote. In areas where the metamorphic grade 
reached the granulite facies, orthopyroxene with a grano-
blastic texture appears in mafic enclaves. Paragneisses, 
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FIGURE 3 - Regional distribution of metamorphism and petrographic textures. 



Undeformed alkaline plutons 

ô
ôâ ~000, Nepheline syenite : Kimber alkaline Suite (Akmb) 

Late intrusive rocks with well-preserved igneous textures 

Granite, granodiorite and monzonite : Leridon (Acrd) and La Chevrotière 
(Alcv) suites 

Foliated intrusive rocks with relic magmatic textures 

Granodiorite and granite : Lepelle (Alep) and Châtelain (Achl) suites 

Tonalite, granodiorite, granite and orthopyroxene diorite : MacMahon 
Suite(Acmm) 

Gneissic intrusive rocks with granoblastic textures 

Tonalite - trondhjemite - granodiorite / granite (TTG suite) : Faribault-Thury 
(Afth), Qimussinguat (Aqim) and Pélican-Nantais (Apna) complexes 

Metamorphosed supracrustal rocks with granoblastic textures 

Paragneiss : Faribault-Thury (Afth) and Pélican-Nantais (Apna) complexes - Metabasalt and mafic gneiss : Faribault-Thury (Afth), Qimussinguat (Aqim) 
and Pélican-Nantais (Apna) complexes 

Orthopyroxene stability field : granulite facies 

FIGURE 3 (continued) - Legend of metamorphism and petrographic textures. 
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mostly observed in the south part of the area, contain 
diverse metamorphic assemblages, such as cordierite + gar-
net + biotite + sillimanite, which are minerals typical of the 
upper amphibolite facies. Locally, the coexistence of meta-
morphic minerals such as staurolite + andalusite + sillimani-
te + cordierite indicates that the temperature reached about 
550°C, and that the pressure did not exceed 3 kb (Figure 4). 
The presence of orthopyroxene in a few paragneiss samples 
indicates that the latter recorded, at least locally, granulite-
facies metamorphic conditions. The mobilizate in these gra-
nulitized paragneisses also contains orthopyroxene. 

STRUCTURAL GEOLOGY 

A regional structural study, based on cross-cutting rela-
tionships, reveals the existence of five deformation episo-
des, along with an anorogenic episode. The first three epi-
sodes of deformation (D1, D2 and D3) are ductile and 
probably all Archean in age. These Archean deformation 
episodes were followed by a Paleoproterozoic anorogenic 
event during which two gabbro dyke swarms (Payne River 
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nodiorites of the Lepelle Domain (Figure 5). The vast majo-
rity of mineral and stretching lineations measured in the 
field come from ductile shear zones associated with defor-
mation D3. These lineations show generally steep plunges 
(Figure 6b). Tectono-metamorphic in origin, they are defi-
ned by the preferential orientation of ferromagnesian mine-
rals, essentially biotite and hornblende, and locally, by the 
development of ribbon quartz. Deformation D3, characteri-
zed by the development of steeply plunging lineations in 
ductile shear zones, suggests a tectonic event involving 
important vertical movements. These vertical movements, 
particularly well developed at the contact of major lithologi-
cal assemblages, probably control the metamorphic con-
trasts observed in the field. 

In the northernmost part of the study area, another type 
of deformation is observed. It consists of Paleoproterozoic 
ductile structures (D4) related to the Ungava Orogen 
(ca. 1.8 Ga). During this orogenic event, Paleoproterozoic 
sequences belonging to the Ungava Trough were thrust 
over the Archean rocks of the Superior Province. Structures 
associated with this thrusting event are characterized by 
shear zones shallowly dipping to the north, ranging from 5 
to 10 m thick . They affect both Paleoproterozoic rocks and 
the Archean basement. Numerous kinematic indicators, as 
well as stretching lineations shallowly plunging to the NW 
are observed in these detachment zones. These latter struc-
tural observations helped us determine that the sequences 
of the Ungava Trough were subjected to tectonic transport 
from the NW towards the SE. Certain authors, namely Lucas 
(1989) and St-Onge and Lucas (1990), have already 
documented in greater detail this tectonic transport. 

The rocks in the area are transected by major rectilinear 
lineaments, several of which exceed 50 km in length. These 
lineaments coincide with a late brittle deformation (D5) that 
overprints Archean (D1, D2, D3) and Paleoproterozoic (D4) 
fabrics. Epidotization, sericitization and hematitization as 
well as quartz veining are observed in the vicinity of these 
major brittle faults. Despite the magnitude of these 
structures, apparent movements observed along these 
normal faults are generally not significant. 

400 	500 	600 
	

700 

Temperature (°C) 

FIGURE 4 - Petrogenetic grid: 1) stability fields of A1,SiO,polymorphs 
(Holdaway, 1971), 2) stability field of staurolite (Richardson, 1968). 
KN = kyanite, AD = andalusite, SM = sillimanite, CR = chloritoid, 
ALS = aluminosilicate, CD = cordierite, SU = staurolite, QZ = quartz. 
The shaded area corresponds to the stability field of the assemblage 
staurolite + andalusite + sillimanite + cordierite locally observed in 
paragneisses. 

dykes and Klotz dykes) were emplaced. The emplacement of 
these dykes was followed by another Paleoproterozoic event 
(D4) that corresponds to the Ungava Orogen. Structures 
associated with this event are observed in the north part of 
the area (NTS sheet 35H). They are represented by major 
thrust faults shallowly dipping to the north, associated with 
the tectonic transport towards the SE of Paleoproterozoic 
sequences of the Ungava Trough over the Archean base-
ment. A final episode of late deformation (D5) occurred 
subsequently to the Paleoproterozoic deformation events. 
It consists of rectilinear brittle faults that transect the entire 
area. The regional structural pattern that resulted from these 
deformation episodes is shown in Figure 5. 

The Archean regional fabric consists of an early foliation 
or gneissosity (Figure 5; S1) generally striking N-S and 
steeply dipping (Figure 6a). This planar fabric is accompa-
nied by isoclinal intrafolial Fl folds (figures 5 and 7). These 
structures characterize the first phase of ductile deforma-
tion D1. Locally, especially in the eastern part of the area 
underlain by gneissic tonalites of the Faribault-Thury and 
Qimussinguat complexes, the structural pattern associated 
with deformation D1 is affected by open F2 folds (figures 5 
and 7). These F2 folds illustrate a phase of ductile deforma-
tion D2 that is visible in outcrop, but discrete and weakly 
developed on a regional scale. 

Ductile shear zones of regional extent are superposed 
upon structures related to deformation episodes D1 and D2. 
These shear zones correspond to a D3 episode of ductile 
deformation, believed to be Archean in age. These structu-
res generally occur along major lithotectonic discontinui-
ties, namely on either side of the Pélican-Nantais Complex 
as well as along the boundary between gneissic tonalites 
assigned to the Douglas Harbour Domain and foliated gra- 

 

LITHOGEOCHEMISTRY 

 

   

 

About one hundred rock samples were collected and 
analyzed for major and trace elements. This sampling is 
representative of the principal lithologies in the study area. 
Samples of felsic intrusive rocks consist of granite, grano-
diorite, monzonite and tonalite. Samples of mafic intrusive 
rocks consist of gabbro, diabase, diorite and amphibolite, 
whereas samples of ultramafic intrusive rocks consist of 
pyroxenite. Mafic and felsic volcanic rocks were sampled. A 
few samples of nepheline syenite were also collected and 
analyzed. Analyses were performed at the Consortium de 
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Recherche minérale (COREM). Major elements as well as 
trace elements (Nb, Rb, Sr, Zr, Cs, Th and Y) were analyzed 
by X-ray fluorescence (XRF). Typical analytical results are 
shown in Table 2 (in appendix). All analytical results are 
available in the SIGEOM database. 

Fe!sic rocks 

The results of lithogeochemical analyses performed on 
felsic plutonic rock samples were plotted on various classi-
fication diagrams. On the classification diagram proposed 
by O'Connor (1965), felsic plutonic rock compositions co-
ver a range between the granite field and the tonalite field 
(Figure 8a). Most of the samples plot in the granodiorite 
field. For the same samples, the classification diagram by De 
La Roche et al. (1980) shows compositions ranging from the 
granodiorite field to the tonalite field (Figure 8b). A few 
samples also fall in the monzonite field. On this diagram, we 
can also see that only pyroxene-bearing gneissic tonalites 
assigned to the Qimussinguat Complex (Aqim4) have a 
tonalitic cationic composition (Figure 8b). Pyroxene tonali-
tes assigned to the MacMahon Suite (Acmm2) have more 
dioritic and gabbroic compositions. The nepheline syeni-
tes, originally identified by modal point counting, also show 
compositions that fall in the field of nepheline syenites in 
the cationic classification diagram (Figure 8b). 

All the felsic plutonic rock samples in the area show a 
calc-alkaline affinity (Figure 8c). They are peraluminous to 
metaluminous (A1203 > CaO + Na20 + K20), I-type (Figure 
8d) and alumina-saturated (0.95 < A1203/CaO + Na20 + K20 < 
1.14; Zen, 1988). The parent magmas were probably derived 
from the anatexis of crustal rocks with peraluminous and 
metaluminous compositions (White and Chappell, 1977). 
These felsic plutonic rocks are rich in A1203 (12 to 23%) and 
Si02 (60 to 78%), but poor in MgO (0.10 to 3.66%). Their 
Na20/K20 ratios are high (up to 12.9) for tonalites, but low 
(between 0.6 and 2.1) for granodiorites, granites and monzo-
nites. Binary diagrams showing major elements A1203, CaO, 
FeOt, MgO and TiO2 versus Si02 show negatively sloped 
correlations (Figure 9a, b, c, d, e). The high Si02 content (60 
to 70%) as well as the negative correlation observed between 
variations in Si02 relative to 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 located to the 
east, in the Rivière Arnaud area (Madore and Larbi, 2000). 

The diagram 1(20 versus SiO2  (Rickwood, 1989) shows 
compositional fields for the low-K tholeiitic series, low-K 
calc-alkaline series, high-K calc-alkaline series and shosho-
nitic series (Figure 9f). Granodiorite and granite samples 
from the study area containing up to 70% SiO2 are enriched 
in potassium. However, tonalite samples with the same Si02  
content are depleted in potassium. Various magmatic pro-
cesses may be envisaged to explain these differences in 
K2O content. On one hand, fractional crystallization from a 
common source could have generated the large composite  

intrusive bodies assigned to the Lepelle and Châtelain sui-
tes. It would also have generated late intrusions of the 
Leridon and La Chevrotière suites. On the other hand, the 
differentiation of tonalites to more evolved phases would 
produce the tonalite-granodiorite-granite assemblagesob-
served in gneisses of the Faribault-Thury, Qimussinguat 
and Pélican-Nantais complexes. This phenomenon likely 
prevailed in the Kapijuq Suite as well. 

The trace element geochemical signature varies from one 
intrusive family to the next. Trace element analyses of 
granodioritic, granitic and monzonitic samples (Figure 10a) 
show Nb and Th concentrations typical of the upper conti-
nental crust (Weaver and Tarney, 1984), whereas gneissic 
tonalites (Figure 10b) show Nb and Th concentrations typical 
of lower continental crust. However, the trace element 
geochemistry is, for a given lithology, identical from one 
Iithodemic unit to the next. Consequently, units cannot be 
distinguished solely on the basis of their trace element 
geochemistry. 

Trace element patterns shown in diagrams in Figure 10 
outline fractionated rocks enriched in Rb and Ba. Ti deple-
tion, supported by a slight positive Sr anomaly, suggests 
that magmatic differentiation of felsic plutonic rocks took 
place during their emplacement. The diagram Rb versus 
Y+Nb (Pearce et al., 1984) shows that felsic plutonic rocks 
in the area formed in a volcanic arc setting (Figure 11). Low 
Ti and Nb values are probably related to the fractionation of 
minerals such as sphene, rutile or ilmenite. Elevated Zr and 
Th values suggest that the parent magma of felsic plutonic 
rocks assimilated felsic crustal material containing Zr-rich 
minerals such as zircon or monazite. 

The tonalites are the only felsic rocks which, given their 
trace element patterns, show a similarity with lower conti-
nental crust (Figure 10b). This suggests that the source of 
tonalites in the Faribault-Thury and Qimussinguat comple-
xes is likely derived from this deep portion of the earth's 
crust. 

In the area, felsic volcanic rocks are scarce, and represent 
only a very small volume of rock. Only one sample of felsite 
was analyzed. It probably represents an aphanitic tuff, found 
in the Nantais belt. This felsite has a rhyolitic to dacitic 
composition characterized by an Si02 content of about 70%. 

Mane rocks 

Volcano-sedimentary sequences are essentially found in 
the Faribault-Thury and Pélican-Nantais complexes. Analy-
zed samples of mafic and ultramafic rocks were mostly deri-
ved from these sequences. A few mafic and ultramafic sam-
ples were also collected in other units, from small-scale 
isolated geological bodies that could not be represented on 
the map at 1:250,000 scale. These geological bodies proba-
bly once belonged to now-dismembered volcano-sedimen-
tary sequences. 

Major element analyses indicate that mafic rock samples 
plot in the tholeiitic field (Figure 8c), with MgO contents 
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FIGURE 5 - Simplified presentation of regional structures. 
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Deformation DI :  Archean foliation or gneissosity (S1) accompanied 
by isoclinal intrafolial folds (F1). 

Deformation D2: Open folds (F2) that locally affect S1 planar 
structures and axial traces ofF 1 folds. 

D2 
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D3 
Deformation D3 : Ductile shear zones superimposed on structures 
associated with D1 and D2. Steeply-plunging mineral and stretching 
lineations are associated with these shear zones. 

D4 
Deformation D4 : Thrust faults associated with the SE-directed 
tectonic transport of Paleoproterozoic sequences of the Ungava 
Trough over the Archean basement. 

D5 `\ 

i 	- - 	Proterozoic fabrics. 
Deformation D5 : Late brittle faults superimposed upon Archean and 

Foliations, gneissosities associated with D1 
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FIGURE 5 (continued) - Legend of regional structures. 

FIGURE 6 - Equal area stereographic projections. Contours were drawn according to the method of Robin and Jowett (1986). 
n = number of measurements. Stereogram (a) shows projections of poles of measured planes. Stereogram (b) shows projections 
of measured lineations. 
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FIGURE 7 - Outcrop of gneissic tonalite (Faribault-Thury Complex) where gneissosity Si is affected by isoclinal intrafolial Fl folds. FI and S1 
structures are affected by an undulation attributed to open F2 folds. On the photograph, grey areas correspond to the tonalite and pale bands, to 
felsic mobilizate occurring as veins parallel to the gneissosity. Pale areas with (+) signs correspond to veins of felsic mobilizate that cross-cut 
the gneissosity. 

ranging from 3.3% (gabbros and mafic lavas) to 31.8% 
(ultramafic rocks and amphibolites) (Table 2 in appendix). 
According to Figure 12a, mafic rocks are largely subalkaline, 
and a small number of samples are scattered in the alkali 
basalt and the andesite fields. On the Jensen (1976) diagram, 
mafic rocks show high-Fe tholeiite compositions (Figure 
12b). The Ti-Zr-Sr paleotectonic diagram by Pearce and 
Cann (1973) shows that most mafic rocks in the area exhibit 
features similar to mid-oceanic ridge basalts (MORB, Figure 
13). On the same diagram, a few samples plot in the island 
arc tholeiite field, or in the calc-alkaline basalt field. This 
compositional range is probably due to magma contamina-
tion during ascent and emplacement of mafic intrusive rocks. 

Analytical results for mafic lavas in the area show mode-
rate trace element concentrations similar to MORBs (Figure 
14a). However, Sr, K, Rb and Ba (LILE, large ion lithophile 
elements, the most mobile elements) are strongly enriched 
relative to MORBs. This is probably the result of LILE 
remobilization, or of magma assimilation of minerals such as 
plagioclase and K-feldspar. Analytical results from diorite, 
gabbro and diabase (Klotz dykes) samples also show trace 
element patterns similar to those of MORBs contaminated 
by continental crust (high Ba, Rb and K contents, Figure  

14a). As with mafic lavas, these intrusive rocks are enriched 
in LILE and slightly depleted in HFSE (high field strength 
elements). This is probably caused by magmatic differentia-
tion, or in the case of diabase dykes, by crustal contamina-
tion during emplacement in an older crust. 

Ultramafic rocks 

According to the Jensen (1976) diagram, the composition 
of ultramafic rocks ranges from the basaltic komatiite field to 
the peridotitic komatiite field (Figure 12b). As opposed to 
mafic rocks, which are very rich in iron, the ultramafic rocks 
are very rich in magnesium (figures 8c and 12b) and general-
ly poor in K20 (Table 2 in appendix). These features are 
typical of ultramafic rocks derived from a passive margin 
environment in an oceanic crust setting. 

The trace element patterns of volcanic and plutonic 
ultramafic rocks (Figure 14b) are enriched in mobile elements 
(LILE) and depleted in immobile elements (HFSE) relative to 
MORBs. These trends are similar to those of the continental 
crust. These variations suggest that the ultramafic rocks 
were contaminated by continental crust during magma ascent 
from a mantle source depleted in LILE (Pearce, 1983). 
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FIGURE 8 - a) Normative anorthite-albite-orthoclase diagram by O'Connor (1965) for felsic plutonic rocks. h) Cationic classification diagram 
for plutonic rocks by De La Roche et al. (1980). c) AFM ternary diagram by Irvine and Baragar (1971) for felsic, mafic and ultramafic rocks. 
d) A/NK versus A/CNK discrimination diagram for felsic plutonic rocks. Metaluminous, peraluminous and peralkaline field boundaries are by 
Maniac and Piccoli (1989) and boundaries of 1-type and S-type fields, by White and Chappell (1977). 

Geochemical characteristics of 
lithodemic units 

Douglas Harbour Domain 

Qimussinguat Complex 

Felsic intrusive rocks of the Qimussinguat Complex es-
sentially consist of gneissic tonalites (Aqim4) intruded by  

granodioritic and granitic bodies assigned to the Leridon 
Suite (Alyd). In gneissic tonalites of the Qimussinguat Com-
plex (Aqim4), the trace element patterns show characteris-
tics typical of lower continental crust, with similar Nb and 
Th concentrations (Figure lob). This suggests that these 
gneissic tonalites represent a deep level of exhumed early 
basement. The mafic rocks (Aqim3) of the Qimussinguat 
Complex have a geochemical signature similar to all other 
mafic rocks in the study area. 
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FIGURE 10 - a) MORB-normalized spiderdiagram (Sun and McDonough, 1989) to characterize granites/granodiorites in the area. b) 
MORB-normalized spiderdiagram (Sun and McDonough, 1989) to characterize tonalites in the area. 
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FIGURE 11 - Rb versus Y+Nb paleotectonic diagram (Pearce et al., 1984) for felsic 
plutonic rocks in the area. 

Faribault-Thury Complex 

Felsic rocks in the Faribault-Thury Complex are largely 
composed of hornblende-biotite gneissic tonalites (Afth4) 
intruded by granodioritic and granitic bodies assigned to 
the Leridon Suite (Alyd). The trace element geochemistry 
(Figure 10b) reveals, similar to the Qimussinguat Complex, 
that gneissic tonalites in the Faribault-Thury Complex (Afth4) 
have a signature akin to that of lower crust, and also corres-
pond to a fairly deep level of exhumed early basement. 

Overall, mafic and ultramafic rocks in the Faribault-Thury 
Complex (Afth3) are Mg-rich (up to 33% MgO, Table 2 in 
appendix), but depleted in Ti (< 1.1% TiO2) and Zr (< 60 ppm). 
The presence of Mg-rich lavas, the lack of intermediate to 
felsic volcanic rocks and the low Ti contents characterize 
the volcanic rocks of the Faribault-Thury Complex. These 
observations suggest that these rocks represent the base of 
a large volcanic edifice whose upper part was presumably 
eroded. 
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FIGURE 13 - Ti-Zr-Sr paleotectonic diagram (Pearce and Cann, 
1973). 

The felsic plutonic rocks of the Leridon Suite are com-
posed of metaluminous granodiorite (Alydl) and granite 
(Alrd2) characterized by high K20 contents (Table 2 in 
appendix). Major element, and certain trace element analy-
ses of granodiorites and granites assigned to the Leridon 
Suite show no significant differences with granodiorites 
and granites assigned to other suites in the area (Lepelle, 
Châtelain and La Chevrotière suites). As is the case for all 
felsic plutonic rocks in the area, the trace element patterns 
are similar to those of upper continental crust (Figure 10a). 

Kimber Alkaline Suite (Akmb) 

The Kimber alkaline Suite (Akmb) is mainly formed of 
nepheline syenite. The major element lithogeochemistry of 
these rocks confirms their alkaline nature (Figure 15a). 
Samples collected in the different syenitic phases (granular 
syenite from the main intrusive bodies, late fine-grained or 
pegmatitic syenite dykes) show (Na20+K20) values ranging 
from 11.5 to 16%, and SiO2 contents between 50 and 56% 
(Table 2 in appendix). These major element analyses show 
that the ratio of alkalis to Si02 is inversely proportional; that 
the dykes are abnormally Si02-rich, and that certain phases 
are strongly depleted in (Na20+K20) (Table 2 in appendix). 
These observations suggest that these plutonic bodies 
underwent substantial differentiation. The classification 
proposed by De La Roche et al. (1980) defines these rocks 
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as nepheline syenites. They are enriched in LILE and slightly 
depleted in HFSE relative to MORBs (Figure 15b). The 
depletion in HFSE, and especially in Ti versus Y is a mantle 
characteristic. 

Lepelle and Utsalik domains 

Pélican-Nantais Complex (Apna) 

This complex is geochemically comparable to the Fari-
bault-Thury Complex. The Pélican-Nantais Complex, howe-
ver, is characterized by the abundance of paragneisses 
(Apnal) in the south part of the complex, and the presence 
of felsic lavas. Major and trace element analytical results of 
gneissic tonalites and mafic rocks in the Pélican-Nantais 
Complex are comparable to analytical results obtained for  

tonalites and mafic rocks in the Faribault-Thury Complex. 
The two complexes are therefore geochemically similar. 

In the north part of the Pélican-Nantais Complex, a felsite 
sample, probably an aphanitic tuff, was analyzed for major 
and trace elements. On the Jensen (1976) diagram, this 
sample plots in the calc-alkaline rhyolite field, with 15% 
A1203 (Figure 12b). The diagram by Pearce and Cann (1973) 
indicates that the emplacement setting of this felsite corres-
ponds to that of calc-alkaline basalts (Figure 13). 

Châtelain (Achl), Lepelle (Alep) and La Chevrotière 
(Alcv) suites 

The Châtelain, Lepelle and La Chevrotière suites are 
essentially composed of granodiorite and granite. These 
rocks are highly differentiated. Trace element patterns show 
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high concentrations in incompatible elements (Rb, Sr, K and 
Ba) and low concentrations in moderately incompatible to 
compatible elements (Ti, Y, Zr, Nb and Th) (Figure l0a). 
These rocks are probably derived from differentiation of a 
primitive source at the base of the crust, or from the melting 
of rocks in the upper continental crust. 

Summary 

In the study area, the geochemical composition of felsic 
intrusive rocks appears to be homogeneous, and shows 
only subtle differences from one unit to the next. These 
felsic intrusive rocks occur as gneisses (Qimussinguat, 
Faribault-Thury, Pélican-Nantais complexes, Kapijuq Suite), 
foliated intrusive rocks (MacMahon, Lepelle and Châtelain 
suites), and more massive late intrusive rocks (Leridon and 
La Chevrotière suites). Gneissic rocks, essentially composed 
of tonalite, appear to be the result of melting in the lower 
continental crust, whereas massive or foliated intrusive 
rocks, mainly composed of granodiorite and granite, appear 
to be derived from melting in the upper continental crust. 

All these felsic intrusive rocks probably formed in an 
active tectonic setting, either along an active margin, or 
during a collision of island arcs or microcontinents. The 
diagram by Batchelor and Bowden (1985, Figure 16) suggests 
that the felsic plutonic rocks evolved in a pre-collisional to 
syn-collisional tectonic setting. 

Mafic and ultramafic rocks, largely observed in volcano-
sedimentary sequences in the Faribault-Thury and Pélican-
Nantais complexes, share similar geochemical features with 
MORBs. As previously suggested by the lithogeochemistry 
of mafic and ultramafic rocks in the Rivière Arnaud area 
(Madore and Larbi, 2000), the lithogeochemistry of mafic 
and ultramafic rocks in the Lac Klotz area indicates that 
Archean MORBs were much richer in Fe and more depleted 
in trace elements (Zr, Y) than modem MORBs (Table 2 in 
appendix). These observations suggest that the Archean 
upper mantle was more Fe-rich and compositionally closer 
to chondrites than the modern mantle. 

ECONOMIC GEOLOGY 

Other than exploration work carried out in the Paleoprote-
rozoic supracrustal sequences of the Ungava Trough, and a 
quick reconnaissance of Archean rocks effected by a limited 
number of exploration companies, the mineral potential of 
the area covered by this survey remains poorly known. In 
1997, the Ministère des Ressources naturelles conducted, 
in cooperation with Cambior, Falconbridge, Noranda, SO-
QUEM and Virginia Gold Mines, a lake sediment geochemis-
try survey that covers a major portion of the Ungava Penin- 

Legend for felsic plutonic rocks 

FIGURE 16 - Petrogenetic and paleotectonic diagram (Batchelor 
and Bowden, 1985) for felsic plutonic rocks in the area. 

sula, including the south part of the study area (NTS 35A). 
The results of this geochemistry survey are now available 
to the public (MRN, 1998). The digital data is available 
through SIGEOM. The geological survey covering the Lac 
Klotz area (NTS 35A) and the south half of the Cratère du 
Nouveau-Québec area (NTS 35H) is but another component 
of the MRN's program to outline the mineral potential of 
northern Québec. 

Economic potential of Archean rocks 

During the geological survey carried out in the summer 
2000, our mapping efforts were mainly focussed on Archean 
lithologies that remained poorly known. A few new supra-
crustal belts were identified, and known belts were reviewed 
in greater detail. These belts offer an interesting potential 
for metalliferous deposits, especially the Nantais and Kim-
ber belts (Figure 2), the most important in the area. 

Fifty samples collected from rusty horizons and sulphide-
rich zones were analyzed for their base and precious metal 
content. A few showings (tables 3 and 5 in appendix) and six 
anomalous occurrences distributed in three sectors (tables 
4 and 5 in appendix) were identified from these assay re-
sults. The mineral occurrences contain Cu, Au, Ag, Zn or 
Pb. Figure 2 shows the location of showings and anomalous 
occurrences, generally found within volcano-sedimentary 
belts. Mafic and ultramafic intrusive rocks were also identi-
fied. Despite their high magnesium content (up to 30% 
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MgO), these rocks contain very few anomalous metal gra-
des (Ni, Cu). 

Nantais Belt 

The Nantais belt consists of three bands of volcanic rock 
remnants, dominantly mafic in composition, generally tren-
ding N-S. On the south shore of Lac Nantais, the supracrus-
tal rocks form a peninsula with particularly interesting mine-
ral potential (figures 2 and 17). An anomaly delineated by 
the vast lake sediment geochemistry survey prompted joint 
venture partners SOQUEM, Virginia Gold Mines and Cam-
bior to explore in this area. A brief reconnaissance led to the 
discovery of the Nantais 1 showing (Figure 17), a shear  

zone hosted in mafic volcanic rocks. This showing contains 
pyrite, pyrrhotite, arsenopyrite and native copper, and yiel-
ded a grade of 4.7 g/t Au (Francoeur and Chapdelaine, 1999). 

More detailed work helped us identify two new showings 
in this sector, in addition to outlining a sequence of felsic 
volcanic rocks likely to host volcanogenic mineralization. 
The Nantais 2 showing (Figure 17) is located about 600 in 
NW of the Nantais 1 showing. The mineralization consists 
of a poorly outcropping rusty horizons about 2-3 m wide by 
10-20 m long. The sulphides are finely disseminated, except 
for a thin (10-15 cm) semi-massive band composed mainly of 
pyrrhotite, with trace chalcopyrite and sphalerite. A sample 
from this semi-massive sulphide zone yielded grades of 
7.9 g/t Au and 7.2 g/t Ag. 

FIGURE 17 - Simplified geology of the Nantais belt on the south shore of Lac Nantais, and location of main mineral occurrences. 
Alteration minerals: AD-andalusite, AT-anthophyllile, BO-biotite, GH-gahnite, GR-garnet, SM-sillimanite and SU-slaurolite. 
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The Cabane showing (Figure 17) is located less than two 
kilometres NW of the Nantais 2 showing, near the northern 
tip of the peninsula. This showing occurs near the contact 
between a mafic volcanic unit and a band of felsic rock. It 
consists of a vein of massive to semi-massive sphalerite and 
galena, about 15 cm wide. A sample from this vein yielded 
grades of 2.48% Zn, 7.00% Pb, 0.12% Cu, 1600 g/t Ag and 
0.47 g/t Au. Other than sphalerite and galena, a polished 
thin section revealed the presence of pyrrhotite, argentite 
and tetrahedrite. 

East of the Cabane showing, a felsic volcanic sequence 
nearly one kilometre wide was delineated, in contact with 
basaltic rocks. The felsic volcanic rocks, like the basalts, 
exhibit a strong tectonic foliation. They are mainly com-
posed of fine dacitic tuffs or aphanitic flows with a few 
horizons of lapilli and block tuff, polygenic conglomerate 
and magnetite iron formation. The contact between the 
felsic sequence and the mafic volcanic rocks is deformed by 
folds with axial planes parallel to the regional foliation. This 
contact does not appear to be faulted or transposed. The  

same situation prevails for three other smaller-scale felsic 
volcanic units, located further west (Figure 17). It is difficult 
to determine if these lens-shaped felsic units were emplaced 
in the mafic sequence, or if they were separated by the 
folding event. The presence of minerals such as anthophyl-
lite, garnet, biotite, andalusite, staurolite and gahnite sug-
gests synvolcanic hydrothermal alteration affected both 
felsic and mafic rocks. Amore detailed study of this altera-
tion is provided in Labbé and Lacoste (in preparation). This 
part of the Nantais belt offers strong potential for "gold-
bearing volcanogenic massive sulphide"-type deposits. 

Kimber Belt 

The Kimber belt, located in the NE part of the study area 
(Figure 2), extends over more than ten kilometres long, and 
locally reaches up to four kilometres in width. The south 
part of the belt, mapped in greater detail (Figure 18), shows 
interesting features. In this sector, the Kimber belt is ap-
proximately two kilometres wide. It is enclosed in dominantly 

FIGURE 18 - Simplified geology of the south part of the Kimber belt. 
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tonalitic country rocks. In the west part of the area, the 
supracrustal rocks consist of a strongly deformed mafic 
volcanic sequence in which a tonalite, just as deformed and 
most likely synvolcanic, was introduced. East of these me-
tabasalts, a predominantly mafic volcano-sedimentary se-
quence was observed, represented by locally carbonatized 
metabasalts. These metabasalts are accompanied by nume-
rous horizons of carbonate and calc-silicate rocks, magneti-
te iron formations and paragneiss. The two mafic sequences 
are separated by a subvertical horizon of massive to semi-
massive sulphides reaching up to two metres thick. The 
sulphide layer extends over about two kilometres along 
strike. Disseminated sulphides are also present in the volca-
no-sedimentary rocks, mainly in the western mafic sequen-
ce and in the synvolcanic tonalite. 

One of the most striking features of the Kimber belt is the 
presence of carbonate layers in the eastern mafic sequence. 
These rocks were described as marbles during the field 
campaign. They form locally discontinuous horizons ran-
ging from 10 cm to more than 10 m thick. The rock mainly 
consists of calcite, with hornblende, biotite, quartz, plagio-
clase and monazite. It is strongly deformed, similar to adja-
cent lithologies. These carbonate rocks host the Lataille 
showing, where a sample yielded 0.73% Ce2O3, 0.53% La2O3 
and 0.19% Nd2O3. The geometry and volume of this anoma-
lous occurrence of rare earth elements is not known. Addi-
tional work is needed to define the mineralized zone and to 
determine the exact nature of these carbonate rocks. Origi-
nally mapped as marbles of sedimentary origin, these rocks 
have rare earth element contents that appear more closely 
related to carbonatites. At this stage, since these rocks 
occur in a volcano-sedimentary sequence, that they are 
deformed and metamorphosed, we will consider them as 
sedimentary in origin. In this case, the rare earth mineraliza-
tion may be due to a metasomatic episode related to the 
emplacement ()frocks of the Kimber alkaline Suite. 

The massive to semi-massive sulphide horizon separating 
the two mafic sequences (Figure 18) is also an important 
feature of the Kimber belt. This horizon consists of mm-
scale to cm-scale quartz and granitoid fragments, in a matrix 
of pyrite and pyrrhotite. It consists of a conglomerate with a 
sulphide matrix. The sulphide content ranges from 50% to 
nearly 90% in certain locations. No anomalous base or 
precious metal assays were obtained from samples of this 
unit. The nature of this sulphide horizon remains problematic. 
It does however appear to mark the boundary between two 
distinct supracrustal sequences. It may represent a reworked 
exhalative horizon, or perhaps a paleoregolith. 

Despite their important disseminated sulphide content, 
the synvolcanic tonalite and the western mafic sequence 
yielded fairly disappointing assay results. The Kimber belt 
nevertheless offers an interesting volcanic setting from a 
metallogenic standpoint. The presence of synvolcanic to-
nalite, of carbonate horizons which may represent a shallow 
marine, even subaerial, environment, as well as the abun-
dance of sulphides indicative of substantial hydrothermal  

activity, suggest the presence of a setting favourable for 
epithermal or porphyry-type deposits. 

Lac Grunerite showing 

The Lac Grunérite showing is located in the north part of 
the Faribault-Thury Complex, about twenty kilometres south 
of the Ungava Trough (Figure 2, and Table 3 in appendix). 
The host rock consists of foliated granodiorite and gneissic 
tonalite. These felsic plutonic rocks are in contact with 
volcanic rock remnants about 10 m in size. The granodiorites 
and tonalites are cross-cut by a multitude of m-scale quartz 
veins. These veins locally contain up to 5% sulphides (py-
rite, pyrrhotite, chalcopyrite) and minor malachite. The 
enclosing wall rock contains chalcopyrite mineralization. 
Assays of surface samples reached up to 0.56% Cu. 

Anomalous occurrences 

Six anomalous occurrences were identified in the study 
area (Figure 2, and Table 4 in appendix). Assays of rock 
samples collected at these occurrences show anomalous 
base and precious metal grades that are significant for mineral 
exploration. Most of these anomalous occurrences (sites 1 
to 5) are found in supracrustal rocks (volcanic rocks). Site 6 
is found in late granodioritic rocks in the Faribault-Thury 
Complex. 

Anomalous occurrences 1, 2 and 3 are found in the north 
part of the Pélican-Nantais Complex, in the Nantais belt 
(Figure 2, and Table 4 in appendix). Assay results from 
basalt samples (Apna2) show grades on the order of 0.17% Cu 
(site 3), 4 g/t Ag (site 2) and 0.15 g/t Au (site 1). In all three 
cases, the mineralization consists of disseminated sulphides 
(-2% pyrite, —5% pyrrhotite and 1% chalcopyrite). 

Anomalous occurrences 4 and 5 are located in the Kimber 
belt, in the north part of the Faribault-Thury Complex (Fi-
gure 2, and Table 4 in appendix). Cu (0.22%), Ag (4.5 g/t), Zn 
(0.13%) and Pb (0.13%) mineralization is hosted in mafic 
metavolcanic rocks (Afth3). The mineralization consists of 
disseminated sulphides (2% pyrite, 1% chalcopyrite and 2% 
pyrrhotite). 

Occurrence no.6 (Figure 2, and Table 4 in appendix) is 
located in the central part of the Faribault-Thury Complex. A 
diorite enclaved in a tonalite contains some disseminated 
pyrite, and yielded an anomalous silver assay on the order 
of 3 g/t. 

Economic potential of 
Paleoproterozoic sequences 

During the geological survey carried out in the summer 
2000, no work was performed in Paleoproterozoic units of 
the Ungava Trough located in the north part of NTS sheet 
3511_ This area has however been the focus of mapping 
(Taylor, 1982) and prospecting work in the past. The rocks 
of the Ungava Trough contain vast basaltic and komatiitic 
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assemblages as well as mafic and ultramafic intrusions. 
These rocks offer great potential for nickel and copper 
mineralization. They namely host the Raglan mine, operated 
by Falconbridge Limited since 1998. This mine produces 
annually 21,000 tonnes of nickel, 5,000 tonnes of copper, 
200 tonnes of cobalt as well as platinum group metals. 
Current reserves are estimated at 19M tonnes of ore at an 
average grade of 2.82% Ni and 0.77% Cu (source: 
www.falconbridge.com). For an overview of the ore deposit 
settings of Proterozoic mafic and ultramafic rocks in this 
sector, the reader is referred to the work of Picard et al. 
(1994). 

CONCLUSION 

 

with hornblende, biotite and clinopyroxene (ca. 2.71 Ga). 
These form foliated composite intrusions belonging to the 
Lepelle and Châtelain suites. The chemical composition of 
these granodiorites and granites is typical of upper conti-
nental crust. These intrusions host small enclaves as well as 
rafts several kilometres in size, of older tonalitic gneisses of 
the Kapijuq Suite (ca. 2.76 Ga). These intrusions also enclo-
se gneissic tonalites and volcano-sedimentary sequences 
assigned to the Pélican-Nantais Complex (ca. 2.77 Ga). Fo-
liated orthopyroxene and clinopyroxene-bearing intrusions 
ranging from tonalitic to granitic and dioritic compositions 
are also present in the Lepelle and Utsalik domains. These 
form the MacMahon Suite (ca. 2.72 Ga). 

Late Archean intrusions, tabular in shape and oriented 
parallel to the regional N-S fabric, are observed in the Lepel-
le and Utsalik domains. They are composed of massive or 
foliated rocks with a granitic, monzogranitic or monzonitic 
composition, and locally display a porphyroid texture. These 
rocks typically contain hornblende and biotite. Clinopy-
roxene is also observed in certain locations. These felsic 
intrusions belong to the La Chevrotière Suite. 

Apart from the sector underlain by rocks of the Ungava 
Trough, the mineral potential of the study area was very 
poorly known. During the geological survey carried out in 
the summer 2000, a few showings and six anomalous occur-
rences were identified. Most of these mineralized showings 
and anomalous occurrences are found in the Nantais and 
Kimber volcano-sedimentary belts. 

In the Nantais belt, a showing grading 4.7 g/t Au (Fran-
coeur and Chapdelaine, 1999) was discovered by partners 
SOQUEM, Virginia Gold Mines and Cambior. During this 
survey, a showing grading 7.9 g/t Au and 7.2 g/t Ag, and 
another showing containing 2.48% Zn, 7.00% Pb, 0.12% Cu, 
1600 g/t Ag and 0.47 g/t Au were discovered in the Nantais 
belt. The presence of minerals such as anthophyllite, gar-
net, biotite, andalusite, staurolite and gahnite suggests syn-
volcanic hydrothermal alteration. This part of the Nantais 
belt offers strong potential for "gold-bearing volcanogenic 
massive sulphide"-type deposits. 

In the Kimber belt, a massive to semi-massive sulphide 
horizon was identified. This horizon reaches up to two 
metres in thickness, and extends over about two kilometres 
along strike. Despite the extent of the sulphide zone, no 
anomalous base or precious metal grades were obtained. 
Carbonate rocks, inserted with the volcanic rocks in the 
Kimber belt, locally host elevated rare earth element con-
centrations (0.73% Ce203, 0.53% La203 and 0.19% Nd203). 
The nature of this anomaly remains unknown. Overall, the 
Kimber belt represents an interesting volcanic setting from 
a metallogenic standpoint. The presence of synvolcanic 
tonalite, of carbonate horizons which may represent a shallow 
marine setting, even subaerial, as well as the abundance of 
sulphides reflecting substantial hydrothermal activity, sup-
port the hypothesis of an environment potentially hosting 
epithermal or porphyry-type deposits. 

The study area is dominated by rocks belonging to the 
Archean craton. These Archean rocks are intruded by Pa-
leoproterozoic dykes (Payne River dykes and Klotz dykes) 
and are partially overlain by thrust sheets formed of Paleo-
proterozoic sequences of the Ungava Trough. The Archean 
rocks are divided into three major lithotectonic domains. 
These broad subdivisions are, from east to west: the Dou-
glas Harbour Domain, the Lepelle Domain and the Utsalik 
Domain. 

The Douglas Harbour Domain is mainly composed of 
hornblende-biotite gneissic tonalite (Faribault-Thury Com-
plex) and two-pyroxene gneissic tonalite (Qimussinguat 
Complex). Overall, these tonalites are relatively old, with 
ages ranging between 2.74 and 2.87 Ga. A lithogeochemistry 
study indicates that gneissic tonalites sampled in the Dou-
glas Harbour Domain display features typical of lower con-
tinental crust. This suggests that the gneissic tonalites 
represent the deep portion of an exhumed early basement. 
The gneissic tonalites of the Faribault-Thury Complex con-
tain dislocated volcano-sedimentary sequences aligned as 
a string of bands. Supracrustal rocks in the Faribault-Thury 
Complex recorded metamorphic conditions at the middle to 
upper amphibolite facies. Small bands of metavolcanic and 
metasedimentary rocks, as well as enclaves of mafic intrusi-
ve rocks observed in the two-pyroxene tonalites of the 
Qimussinguat Complex are metamorphosed to the granulite 
facies. Ages obtained for volcano-sedimentary sequences 
in the Douglas Harbour Domain are bracketed between 2.78 
and 2.82 Ga. Rocks of the Qimussinguat and Faribault-
Thury complexes are intruded by granodiorites and granites 
that display compositional features typical of upper conti-
nental crust. These late intrusions belong to the Leridon 
Suite. Two syenite plutons, assigned to the Kimber alkaline 
Suite, are also observed in the west part of the Qimussin-
guat Complex. 

Further west, in the Lepelle and Utsalik domains, the 
bedrock is mainly composed of granodiorites and granites 
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APPENDIX : TABLES 

Table 1 - Geochronology data for the study area. 

Site 

(Figure 2) 
Lithology 

Location 

UTM NAD83 

Zone 18 

Analytical tecnique 

(U-Pb in zircon) 
Age (Ma) Type of age Comments 

Felsic volcanic 574111mE 
A rock 6760263mN 

TINS 2775 ±5 crystallization 3 concordant analyses 

2783 ±5 crystallization 8 analyses of mineral cores 

t Ti
~ 

Gneissic tonalite 
612711mE 

6751462mN 
La-MC-ICP-MS 

2755 112 secondary 6 analyses of cores and exteriors 

TLi✓LS 2761 ±1 crystallization 10 analyses <I% discordant 

632984mE 
Syenite dyke 

6752751mN 

Ln-MC-ICP-MS 2764 ±2 crystallization 150 analyses 

602613mE 
2734 f2 crystallization 

1 concordant analysis and 2 slightly 
discordant analyses 

D Granite 
6708778mN 

 TIMS 

2754±3 inherited 1 concordant mineral core analysis 

Two-pyroxene 
tonalite I — t 

 
559223mE 

6681077mN 
Ln-MC,ICP-M.S' 

2728 ±8 crystallization 9 analyses of mineral cores 

n 

2710+1 l secondaire 5 analyses of zoned exteriors 

Foliated tonalite 
65464ImE 

TINS 2785 +6/-4 crystallization 
2 concordant analyses and 1 slightly ~ 	p ~ 

t 	• 	i 6C58285mN discordant analysis 

TIMS : Analysis by isotopic dilution and thermal ionization mass spectrometry. 

Ln-Mc-ICP-MS : In situ analysis by laser ablation and multicollector inductively coupled plasma mass spectrometry. 

The accuracy (±) represents a confidence interval of 2 standard deviations (95%). 

Results are derived from linear regression calculations based on Davis (1982) for TIMS analyses, and on Ludwig (1999) for Ln MC-ICP MS analyses. 

The geochronology study was undertaken by Jean David (Ministère des Ressources naturelles). Isotopic analyses were conducted in the GÉOTOP 
laboratories of the Université du Québec à Montréal. 



Table 2 - Results of chemical analyses of typical rock samples in the study area. 

Qimussinguat 

Complex 

Faribault-Thury 
Complex 

Leridon 

Suite 

Wunder 

Suite 
Pélican-Nantais 

Complex 

Lithology HT Ml[MX] HD D 	V3 	I4B I I C I2D I1D V3 

Si02  (%) 68.40 48.30 66.80 46.30 40.90 67.30 54.10 69.60 48.70 

TiO2  (%) 0.47 0.96 0.59 1.60 0.22 0.38 0.35 0.27 1.10 

A1203  (%) 15.60 14.80 16.50 18.20 4.20 15.50 22.90 16.70 15.40 

Fe203t (%) 3.20 12.90 4.80 13.10 10.90 3.32 4.18 1.92 14.10 

MnO (%) 0.03 0.20 0.06 0.18 0.15 0.06 0.06 0.03 0.22 

MgO (%) 1.28 7.80 1.41 5.19 31.80 1.26 0.86 0.70 6.73 

CaO (%) 2.62 11.10 4.79 9.42 3.15 3.21 1.14 3.40 10.20 

Na2O (%) 4.01 2.80 4.23 3.55 0.32 4.14 10.90 5.22 2.83 

K2O (%) 2.96 0.39 1.28 1.23 0.09 3.52 3.20 1.34 0.48 

P2O5 (%) 0.09 0.03 0.11 0.46 0.01 0.11 0.43 0.05 0.04 

Cr203  (%) 0.01 0.05 0.01 0.01 0,36 0.01 0.01 0.01 0.04 

LOI (%) 1.13 0.37 0.32 1.38 6.47 0.42 0.70 0.47 0.88 

Total (%) 99.80 99.70 100.90 100.62 98.57 99.23 98.83 99.71 100.72 

As (ppm) 0.50 0.50 0.50 0.60 2.10 0.50 0.50 0.50 0.50 

Co (ppm) 8.00 50.00 11.00 38.00 100.00 8.00 9.00 5.00 52.00 

Cr (ppm) 26.00 300.00 20.00 20.00 2400.00 20.00 20.00 20.00 250.00 

Ni (ppm) 100.00 109.00 100.00 100.00 1700.00 100.00 100.00 115.00 105.00 

Ba (ppm) 950.00 50.00 340.00 330.00 50.00 900.00 740.00 200.00 88.00 

Br (ppin) 2.20 0.50 1.20 0.90 8.60 1.70 0.90 0.60 1.20 

Cs (ppm) 3.50 0.50 1.20 0.50 0.60 0.50 0.50 0.50 0.50 

Ga (ppm) 22.00 16.00 21.00 25.00 4.00 19.00 18.00 22.00 20.00 

Jr (ppm) 60.00 50.00 50.00 55.00 50.00 50.00 75.00 50.00 53.00 

Mo (ppm) 2.00 2.00 1.00 1.00 3.00 6.00 2.00 1.00 2.00 

Nb (ppm) 5.00 3.00 6.00 5.00 2.00 4.00 13.00 4.00 4.00 

Rb (ppm) 113.00 7.00 52.00 22.00 4.00 92.00 59.00 44.00 21.00 

Sc (ppm) 3.50 42.00 10.00 25.00 17.00 7.00 0.50 0.70 38.00 

Se (ppm) 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 
Sr (ppm) 271.00 103.00 279.00 777.00 2.00 631.00 767.00 660.00 135.00 

Ta (ppm) 5.00 5.00 22.00 11.00 5.00 41.00 5.00 5.00 17.00 

Th (ppm) 18.00 0.40 2.80 0.50 0.30 11.00 0.30 1.50 0.20 
U (ppm) 2.00 0.50 0.60 0.50 0.50 0.50 0.50 0.60 0.60 
W (ppm) 1.00 1.00 1.00 1.00 5.00 1.40 1.00 1.00 8.00 
Y (ppm) 5.00 23.00 20.00 24.00 6.00 9.00 7.00 3.00 24.00 
Zr (ppm) 215.00 52.00 172.00 137.00 17.00 87.00 40.00 112.00 63.00 

Lithology codes : 
I1B = granite, 11C = granodiorite, I1D = tonalite, IIT = orthopyroxene tonalite 
I2F = monzonite, I2D = syenite, 12J = diorite 

13B = diabase, M1 [MX] = mafic gneiss, V3 = mafic volcanic rock, I4B = pyroxenite 
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Table 2 (continued) - Results of chemical analyses of typical rock samples in the 
study area. 

Kapijuq 
Suite 

Macmahon 

Suite 

Châtelain 
Suite 

Lepelle 
Suite 

La Chevrotière 
Suite 

Klotz 
Dyke 

Payne 
Dyke 

Lithology I1D I1D 	12J I1C IIC IIC 	I1B[PO] I3B 13B 

SiO2  (%) 60.40 57.50 	48.00 72.30 70.70 70.70 	73.30 49.70 49.10 

TiO2  (%) 0.74 0.80 	0.71 0.16 0.32 0.30 	0.20 1.25 2.35 

Al2O3  (%) 16.70 16.60 	15.00 16.10 15.30 15.30 	14.20 15.00 15.13 

Fe2O3t (%) 6.66 8.06 	12.70 1.35 2.27 2.48 	1.70 14.80 17.00 

MnO (%) 0.10 0.14 	0.20 0.02 0.03 0.03 	0.01 0.22 0.23 

MgO (%) 2.39 3.66 	8.21 0.35 0.71 0.70 	0.39 5.47 4.55 

CaO (%) 4.88 6.52 	10.50 2.62 2.43 2.78 	1.54 10.60 8.80 

Na2O (%) 3.86 3.93 	2.84 4.95 4.02 4.26 	3.42 2.48 2.64 

K2O (%) 2.96 1.35 	0.83 2.35 3.40 2.11 	4.45 0.16 0.31 

P205 (%) 0.22 0.19 	0.02 0.01 0.08 0.04 	0.01 0.06 0.21 

Cr2O3  (%) 0.01 0.01 	0.05 0.01 0.01 0.01 	0.01 0.01 0.01 

LOI (%) 0.84 0.21 	0.42 0.27 0.94 0.59 	0.44 0.15 0.45 

Total (%) 99.76 98.97 	99.48 100.49 100.21 99.30 	99.67 99.90 100.78 

As (ppm) 0.50 0.50 	0.50 0.50 0.50 0.50 	0.50 0.50 1.00 

Co (ppm) 16.00 25.00 	52.00 5.00 5.00 6.00 	5.00 49.00 39.00 

Cr (ppm) 20.00 27.00 	300.00 20.00 20.00 20.00 	20.00 74.00 42.00 

Ni (ppm) 100.00 110.00 	160.00 123.00 100.00 145.00 	100.00 115.00 1.00 

Ba (ppm) 720.00 410.00 	110.00 700.00 1400.00 810.00 	2600.00 50.00 68.00 

Br (ppm) 0.80 0.70 	0.50 0.50 0.80 0.70 	2.40 3.70 n.a 

Cs (ppm) 0.90 0.50 	0.60 0.70 0.50 0.50 	0.50 0.50 119.00 

Ga (ppm) 20.00 21.00 	16.00 18.00 18.00 20.00 	16.00 20.00 23.00 

Ir (ppm) 63.00 50.00 	57.00 50.00 50.00 50.00 	50.00 59.00 n.a 

Mo (ppm) 5.00 1.00 	1.00 1.00 1.00 1.00 	1.00 1.00 n.a 

Nb (ppm) 10.00 6.00 	2.00 3.00 3.00 3.00 	2.00 6.00 9.00 

Rb (ppm) 120.00 55.00 	9.00 60.00 83.00 61.00 	79.00 5.00 11.00 

Sc (ppm) 13.00 19.00 	42.00 0.50 0.90 2.50 	1.10 40.00 40.00 

Se (ppm) 5.00 5.00 	5.00 5.00 5.00 5.00 	5.00 5.00 n.a 

Sr (ppm) 567.00 573.00 	134.00 497.00 644.00 534.00 	592.00 115.00 121.00 

Ta (ppm) 12.00 5.00 	10.00 5.00 5.00 5.00 	5.00 5.00 32.00 

Th (ppm) 17.00 0.40 	0.30 1.10 5.90 4.10 	4.40 0.50 0.80 

U (ppm) 0.50 0.50 	0.50 0.50 0.50 0.50 	0.50 0.50 1.00 

W (ppm) 1.00 1.00 	7.00 1.00 1.00 1.00 	1.00 10.00 91.00 

Y (1791b) 32.00 15.00 	16.00 3.00 4.00 5.00 	3.00 26.00 42.00 

Zr (ppm) 216.00 94.00 	38.00 67.00 120.00 117.00 	106.00 71.00 137.00 

Fe2O3t = Total iron oxides expressed as Fe2O3. 

n. a. = not analysed 
Lithology codes : 
I1B = granite, I1C = granodiorite, I1D = tonalite, I1T = orthopyroxene tonalite 
12F = monzonite, I2D = syenite, 12J = diorite 
I3B = diabase, Ml[MX] = mafic gneiss, V3 = mafic volcanic rock, I4B = pyroxenite 
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Table 3 — Characteristics of mineral occurrences. Showing locations are shown in Figure 2. 

Showing 
Location 

UTM NAD83 
Zone 18 

Commodity 
and grade 

Description 

Nantais 1 
NTS 35A 

574,982 mE 
6,758,261 mN 

Au = 4.7 g/t Mineralized shear zone cross-cutting a metabasalt. 

Nantais 2 
NTS 35A 

574,553 mE 
6,758,802 mN 

Au = 7.9 g/t 
Ag = 7.2 g/t 

Thin (10-15 cm) semi-massive sulphide horizon (PO +/- CP, SP) in 
sheared metabasalt. 

Cabane 
NTS 35A 

573,915 mE 
6,760,460 mN 

Zn = 2.48 % 
Pb = 7.00 % 
Cu = 0.12 % 
Ag =1600 g/t 
Au = 0.47 g/t 

Vein about 15 cm thick, composed of sphalerite, galena, pyrrhotite, 
argentite and tetrahedrite, hosted in a metabasalt near a contact with 
felsic volcanic rocks. 

Lataille 
NTS 35H 

629,648 mE 
6,786,855 mN 

Ce203  = 0.73 % 
La203  = 0.53 % 

Nd2O3  = 0.19 % 

Sheared marble or carbonatite horizon containing up to 3% of fairly 
coarse monazite (1-2 mm). 

Lac 
G Lac  , 

NTS 35H 
639,499 mE 

6,792,819 mN 
Cu = 0.56 % 

Cm-scale   quartz veins with PY (5%), PO (2%), CP (<1%) and 
malachite. These veins, hosted in foliated granodiorite, cross-eut the 
foliation. 

CP = chalcopyrite, PO = pyrrhotite, PY = pyrite, SP = sphalerite 

Table 4 — Characteristics of anomalous occurrences. Site locations are shown in Figure 2. 

Anomalous 
occurrence 

Location  
UTM NAD83 

zone 18 

Commodity 
and grade 

Description 

1 
NTS 35H 

572,776 mE 
6,768,612 mN 

Au = 0.15 g/t 
Metabasalt in the Nantais belt, hosting several sulphide zones 
(trace PY, CP and PO) 

2 
NTS 35A 

567,485 mE 
6,744,863 mN 

Ag = 4 g/t 
Folded and sheared mafic volcanic rocks. Trace PY mineralization is 
disseminated throughout the rock. 

3 
NTS 35A 

568,642 mE 
6,722,070 mN 

° 
Cu = 0.17 /o 

Foliated metabasalt cross-eut by quartz-epidote veinlets. The PY (1%) 
mineralization is disseminated in the dominant lithology. 

4 
NTS 35H 

645,102 mE 
6,804,532 mN 

Cu = 0.22 % 
Deformed mafic volcanic rock located along the northern extension of the 
Kimper belt. The mineralization consists of disseminated PY (2%), CP 
(1%) and PO (2%) in rusty layers. 

5 
NTS 35H 

633,016 mE 
6,794,112 rnN 

Ag = 4.5 g/t 
Zn = 0.13 % 
Pb = 0.13 % 

Mafic volcanic rock in the Kimber belt. PY and PO mineralization is 
concentrated in the extremities of m-scale quartz veins and along the 
foliation. 

6 
NTS 35A 

630,697 m.E 
6,741,841 m.N 

Ag =3 g/t 
Diorite enclave in tonalite. The diorite is only slightly rusty. The 
mineralization is hardly visible, and consists of disseminated PY. 

CP = chalcopyrite, PO = pyrrhotite, PY = pyrite 
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TABLE 5 — Threshold values used to discriminate mineralized showings and significant lithogeochemical anomalies. 

Mineral 
commodity 

Threshold grades used by Descarreaux 
(1973) to discriminate anomalies in the 

Abitibi mining camp 

Threshold grades used to 
discriminate showings in this 

project 

Threshold grades used to 
discriminate important 

anomalies in this project 

Au 0.5 g/t 1 g/t 0.5 	t 
Ag 2 glt 5 glt t 
Cu 0.3 % 0.50% 0.1 % 
Ni 0.2 % 0.25% 0.2 % 
Zn 0.03 % 0.75% 0.05 % 
Pb 0.02 % 0.50% 0.05 % 
Cr 0.2 % 1% 0.2 % 
As 0.005 % ---- 0.015 % 
W 0.1 % ---- 0.1 % 
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Abstract     
This new geological survey covers the Lac Klotz area (NTS sheet 35A) 

and the south half of the Cratère du Nouveau-Québec area (southern half of 
NTS sheet 35H). The study area is underlain by Archean rocks of the Superior 
Province assigned to the Douglas Harbour, Lepelle and Utso|ik domains. 
TheseA,chean rocks are intruded by Paleoproterozoic dykes (Payne River 
dykes and Klotz dykes) and partially overlain by thrust sheets. These thrust 
sheets, composed of Paleoproterozoic supracrustal sequences, belong to the 
Ungava Trough. 

In the eastern part of the area lies the Douglas Harbour Domain, which 
consists of the Qimussinguat and Faribault-Thury complexes, two complexes 
essentially composed of gneissic tonalites. Gneissic tonalites in the 
Qimussinguat Complex contain orthopyroxene and clinopyroxene. These 
tonalites host mafic and metasedimentary enclaves metamorphosed to the 
granulite fades. In the Faribault-Thury Complex, gneissic tonahites contain 
hornblende and biotite. They enclose volcano-sedimentary remnants 
metamorphosed to the amphibolite fades. Rocks of the Qimussinguat and 
Faribault-Thury complexes are intruded by granodiorites and granites 
assigned to the Leridon Suite. Two syenite plutons, grouped in the Kimber 
alkaline Suite, are observed in the rocks of the Qimussinguat Complex. 

In the we tern part of the area, we find the Lepelle and Utsalik domains. 
Wedged between the two, the Pélican-Nantais Complex contains lithologies 
comparable to those observed in the Faribault-Thury Complex. The Pélican-
Nantais Complex consists of biotite-hornblende gneissic tonalites enclosing 
volcano-sedimentary bandsmetamorphosed to the amphibolite fades. 
However, assemblages typical of the granulite facies are observed locally. 
The Lepelle and Utsalik domains also contain rafts of gneissic bioÜte' 
homWeodotona|itese,e,a|ki|ome/rexinsize.assioned|oWexavijovSui\e. 

Rocks of the Pélican-Nantais Complex and the Kapijuq Suite are 
enclosed by large masses of granodiorite and granite. These granodiorites 
and granites are generally foliated, and typically contain hornblende and 
chinopyroxene. These composite intrusions form the Lepelle and Châtelain 
suites. The two suites are separated by an axis occupied by the Fé|inan' 
NonuisCvmp|ox.aodhy|u,geduui|edeb,maÜonzoneoorion/od N-S that 
transect the entire area. Granodioritic and granitic bodies assigned to the  

Lepelle and Châtelain suites also contain foliated 
intrusions ranging from tonalitic to granitic and dioritic in composition, 
grouped in the MacMahon Suite. 

Late Archean intrusions, tabular in shape and oriented parallel to the 
regional N-S fabric are observed in the Lepelle and Utsalik domains. These 
consist of massive or foliated granitic, monzogranitic and monzonitic rocks 
that locally display a porphyritic texture. These felsic intrusions belong to the 
La Chevrotière Suite. 

A regional structural study rev als five deformation episodes, along 
with an anorogenic episode. The first three episodes of deformation (Dl, D2 
and D3) are ductile and Archean in age. Deformation Dl consists of an early 
foliation or gneissosity, oriented N-S and steeply dipping. The peak of 
deformation resulted in the development of isoclinal and intrafolial folds. 
Deformation D2 corresponds to open folds that generated we k undulations 
of the regional fabric. This deformation is discrete and we kly developed. 
Deformation D3 corresponds to ductile shear zones located along major 
lithotectonic discontinuities. These Archean deformation episodes were 
followed by a Paleoproterozoic anorog nic event, during which two gabbro 
dyke swarms were emplaced (Payne River dykes and Klotz dykes). The 
emplacement of these dykes was followed by another Paleoproterozoic 
event (D4), which corresponds to the Ungava Orogen. A final episode of late 
deformation (D5) followed the two Paleoproterozoic events. It consists of 
rectilinear brittle faults that transect the entire area. 

Apart from the sector underlain by rocks of the Ungava Trough, the 
mineral potential of the study area was very poorly known. During the 
geological survey carried out in the summer 2000, a few mineral 
occurrences were identified. These showings are essentially located in the 
Nantais and Kimber volcano-sedimentary belts. In the Nantais belt, the 
mineralization consists of Au, Ag, Zn, Pb, Co. This area shows strong 
potential for "gold-bearing volcanogenic massive sulphide"-type deposits. 
In the Kimber belt, high rare earth element concentrations were observed in 
carbonate rocks. Furthermore, this volcano-sedimentary sequence 
represents a favourable environment for epithermal or porphyry-type 
deposits. 


