
INTRODUCTION

The tectonic evolution of mountain belts is affected by
the geometry of the convergent plate boundaries and by the
relative distribution of oceanic and continental plates and
micro-plates (e.g. Royden, 1993; Lister et al., 2001; Wallace
et al., 2005). This justifies the importance attributed to
palaeogeographic reconstructions that aim at establishing
the plate pattern along convergent margins.

Palaeogeographic reconstructions of the Mediterranean
area prior to the collision between the European and African
Plates are commonly characterized by alternating continen-
tal ribbons and narrow oceanic domains (Trümpy, 1980;
Platt, 1986; Gealey, 1988; Stampfli, 1993; Froitzheim,
2001; Stampfli et al., 2002; Rosenbaum and Lister, 2005).
Such a configuration resulted from the dismembering of
Pangea in the Mesozoic, induced by the opening of the
Alpine Tethys, with its various branches isolating interven-
ing continental ribbons (Fig. 1). 

Several reconstructions suggest that Lower Mesozoic
rifting culminated in the opening of the Piemonte Ocean at
ca. 160 Ma (Fig. 1b) (Lemoine et al., 1987; Stampfli et al.,
1998; Stampfli et al., 2002) followed, at ca. 120 Ma, by the
opening of the Valaisan Basin in a more north-westerly po-
sition (Fig. 1c) (Trümpy, 1980; Gealey, 1988; Stampfli et
al., 1998; Stampfli et al., 2002). Whereas the formation of
the Tethys oceanic crust during the Jurassic is well docu-
mented by radiometric data (e.g. Ohnenstetter et al., 1981;
Borsi et al., 1996; Bill et al., 1997; Rubatto et al., 1998;
Costa and Caby, 2001; Rubatto and Hermann, 2003; Stucki
et al., 2003; Liati et al., 2005), controversies exist as to
whether crustal stretching in the Valaisan Domain resulted

in the formation of a narrow strip of oceanic crust. 
Various hints of the presence of oceanic crust in the

Valaisan Domain are found in the Western and Central
Alps. The Misox zone in the Central Alps (Steinmann and
Stille, 1999) and the Versoyen Unit in the Western Alps
(Antoine, 1971; Cannic et al., 1995) (Fig. 2), which can be
unambiguously attributed to the Valaisan Domain on the ba-
sis of their current position in the Alpine belt, contain traces
of mafic magmatism. In the Tasna Nappe, in the Central
Alps (Fig. 2), serpentinites are directly overlain by Creta-
ceous sediments (Florineth and Froitzheim, 1994). Further-
more, mafic magmatism contemporaneous to the opening of
the Valaisan Basin has been reported from the Chiavenna
Unit, in the Central Alps, and the Balma Unit, in the West-
ern Alps (Fig. 2, Liati et al., 2002 and 2003).

However, only the Versoyen Unit displays a lithological
association characteristic of oceanic crust, with mafic intru-
sive and extrusive rocks, minor serpentinites and marine
sediments. The location of the Versoyen Unit, in contact
with the Tertiary Valaisan sediments, also allows to avoid
ambiguities related to the uncertain structural position of
the Chiavenna Unit and the Balma Unit (see below). There-
fore, in order to test the possibility of the existence of Cre-
taceous oceanic crust in the Valaisan Basin, U-Pb dating of
the basic magmatism found in the Versoyen Unit has been
undertaken. 

GEOLOGICAL SETTING

The Valaisan Domain extends from the Tauern Window,
in the Eastern Alps, to the Western Alps (Fig. 2). It is tec-
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ABSTRACT

The Versoyen Unit (Western Alps) and its mafic rocks have been long considered the remnants of the oceanic crust that supposedly floored the Valaisan
basin during the Cretaceous. Here we present U-Pb dating of zircons from a metaleucogabbro and a metagranite from the Versoyen Unit challenging this
view. Magmatic zircon cores yield Permian ages of 267±1 and 272±2 Ma, respectively, which are interpreted as dating the crystallization of the magmas. Old-
er inherited crystals and rare Cretaceous zircon rims (~110-100 Ma) are also present. The young rims are characterized by very high U and REE contents. We
speculate that the Cretaceous ages are related to a thermal/fluid event possibly induced by the opening of the Valaisan basin. The proposed Permian age for
the Versoyen magmatism, together with the lack of geochronological evidence for a Cretaceous oceanic crust in the Valaisan domain sensu stricto, may force
to reconsider the oceanic nature of the Valaisan Basin. We propose a model in which the Versoyen Unit is unrelated to and pre-dates the extensional tectonics
that led to the formation of the Valaisan Basin and the Cretaceous deposition of sediments on this Permian basement. The Permian ages for the Versoyen in-
trusives correlate with extensive Permian intra-plate magmatism related to lithospheric stretching prior to the break-up of Pangea. The Versoyen Unit be-
comes the most external Alpine terrane that displays traces of this Permian basic magmatism. Traces of Cretaceous magmatism are preserved in the more in-
ternal Chiavenna and Balma units, located in the Central and Western Alps, respectively. However, several lines of evidence suggest that such units may have
been unrelated to the Valaisan Basin. Therefore, we propose a new palaeogeographic scenario for the western Tethys, where two independent basins, the
Valaisan Basin and the Chiavenna/Balma Ocean, were located between the Briançonnais micro-Plate and the European Plate sensu stricto.
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