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Early Archean magmatic events of the Nain Complex, northern Labrador, Canada
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The Early Archean crustal records on Earth are rare, thus there are still many unsolved matters. The Early Archean crusts are
still preserved only in northern Labrador, Northwest Territories of Canada and southern West Greenland. The Saglek-Hebron
area in the Nain Complex, northern Labrador is located in the west end of the North Atlantic Craton, and is underlain by Eo-
Paleoarchean (4.0-3.2 Ga) suites: the Nanok iron-rich monzodioritic gneiss, the Nulliak supracrustal assemblage, the Uivak
I tonalite-trondhjemite-granodiorite (TTG) gneisses, the Uivak II augen gneisses and the Lister gneiss (e.g. Collerson, 1983;
Schiotte et al., 1989). The emplaced or formed ages of these rocks are pre-3.8 Ga,ca. 3.8 Ga, 3.7-3.6 Ga, 3.5-3.4 Ga andca. 3.2
Ga, respectively (e.g. Schiotte et al., 1989; Nutman and Collerson, 1991). The Nanok, Uivak and Lister orthogneisses occupy
80 percent or more in this area. The lithological similarity with those in southern West Greenland suggests that the Nulliak
supracrustal assemblage and Uivak gneisses correspond to the Akilia association and Amitsoq gneiss complex, respectively (e.g.
McGregor, 1973). However, the ages and origins of their protoliths are still obscure because of lack of detailed geochronological
works, including comprehensive dating with LA-ICPMS and cathodoluminescence (CL) imaging .

We carried out geological survey and rock sampling, and conducted U-Pb dating of zircons from the Uivak I gneisses from
Nulliak Island, Big Island, Tigigakyuk Inlet, the eastern and southern coasts of St. Johns Harbor and the surrounding areas in the
Saglek-Hebron area. The CL images of zircon grains display internal structures of oscillatory zoning or of homogeneous core
with overgrowth rim.

The distribution of their ages clearly shows presence of three groups. The first is characterized by both presence of older
zircons than 3.8 Ga, with the maximum age of 3914 Ma in207Pb/206Pb age, and apparent absence of the 3.6 to 3.8 Ga zircons,
and is defined as the Nanok gneiss. The second and third groups have clear peaks of 3.7-3.6 andca.3.3 Ga in their age distribution
of zircon cores, indicating the Uivak I gneiss and the Lister gneiss, respectively. All rims of the analyzed zircons showca. 2.7
Ga overgrowths. The combination of age distributions of their zircons and their CL image observation differentiates three crustal
events, and provides a very powerful tool.
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