
INTRODUCTION

The Alpine Corsica occupies the northeastern portion of
the Corsica Island (Fig. 1a) and is composed of a complex
pile of mostly east-vergent tectonic units of the Alpine oro-
genesis (l.s.). Ophiolite massifs of Alpine Corsica, together
with those of the Western Alps and Northern Apennines,
represent remnants of the Piedmont-Ligurian oceanic basin,
a branch of the Mesozoic Tethys, which formed between the
divergent European and Adria passive margins.

Alpine Corsica basically includes two types of ophiolitic
units, showing contrasting styles of deformation and meta-
morphism (see Malavieille et al., 1998 for a complete de-
scription), which were emplaced and juxtaposed onto the
European continental margin in consequence of the conver-
gence between the European and Adria plates during the
Late Cretaceous - Early Tertiary times. Most of the studies
on Alpine Corsica ophiolites are devoted to their syn-oro-
genic tectonic evolution (e.g., Principi and Treves, 1984;
Durand-Delga, 1984; Warburton, 1986; Durand-Delga et al.,
1997; Lahondère and Guerrot, 1997; Malavieille et al.,
1998; Marroni and Pandolfi, 2003; Principi et al., 2004;
Bortolotti and Principi, 2005). On the other hand, the geo-
chemical characterization and the petrogenesis of most of
the Alpine Corsica ophiolitic units are still lacking. Only the
Rio Magno (Padoa et al., 2001, 2002), Pineto and Nebbio

(Saccani et al., 2000) Units were studied in detail. Very few
data on the Balagne Unit (Venturelli et al., 1979; Durand-
Delga et al., 1997), Inzecca Unit (Beccaluva et al., 1977;
Venturelli et al., 1981), and the Cap Corse region (Venturel-
li et al., 1981) are available. By contrast, no geochemical
data are available for most of the Schistes Lustrés units,
though these are the volumetrically most abundant ophio-
lites in Corsica.

A systematic geochemical characterization of the Alpine
Corsica ophiolites may give effective informations on the
composition and characteristics of the oceanic crust that was
forming the Piedmont-Ligurian Ocean, which may provide,
in turn, useful constraints for further studies on the entire
pre-orogenic and syn-orogenic evolution of the Alpine Cor-
sica portion of the orogenic belt. Therefore, the present
work aims to provide such geochemical constraints, by pre-
senting the geochemical and petrogenetic characteristics of
volcanic and metavolcanic rocks of the oceanic crust pre-
served in the different ophiolitic units of Alpine Corsica. In
addition, these data are used to establish the genetic rela-
tionships between the different ophiolitic units. This paper
is intended as a first step of a comprehensive work that will
be completed by the authors with an impending article on
the geological significance and geodynamic evolution of the
Alpine Corsica ophiolites in the general framework of the
Corsica-Alps-Apennine system.
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ABSTRACT

This paper presents a systematic geochemical characterization of the basaltic and metabasaltic rocks from the Alpine Corsica ophiolites. The various ophi-
olitic units of Alpine Corsica can basically be subdivided into two main types: (1) high-pressure/low-temperature, metamorphic ophiolites belonging to the
Lower Schistes Lustrés (LSL) and Upper Schistes Lustrés (USL) Complexes and (2) the non-metamorphic, upper ophiolitic units.

Basaltic and metabasaltic rocks from all these units display many common geochemical characteristics, which indicate a common genesis in a mid-ocean
ridge setting. However, on the bases of their high field strength element (HFSE) and rare earth element (REE) distribution, two main geochemical types can be
recognized. One type has normal MORB-type (N-MORB) geochemical features, being characterized by flat N-MORB normalized HFSE patterns, slight deple-
tion in Th, U, Ta and variable depletion of light REE (LREE) with respect to medium REE (MREE). This type is volumetrically prevalent and is found in
metabasalts from the LSL and USL, as well as in basalts from the upper ophiolitic units. The other type has transitional MORB-type (T-MORB) geochemical
features, as it shows slightly enriched N-MORB normalized HFSE patterns, slight enrichment in Th, U, Ta and LREE enrichment with respect to MREE. This
type is observed in metabasaltic rocks from the Santo Pietro di Tenda Unit (USL) and in basalts from the Nebbio and from the bottom of the Balagne units.

A distinguishing geochemical feature of basaltic and metabasaltic rocks from the Alpine Corsica ophiolites is a marked heavy REE (HREE) fractionation
with respect to MREE. The (Sm/Yb)N ratios range from 1.1 to 2.6, but in most cases are > 1.5. This feature is interpreted as a garnet signature, which can be
related to the melting of a heterogeneous mantle source characterized by garnet-bearing mafic/ultramafic layers. Semi-quantitative modelling of the REE data
for the N-MORBs indicates that these rocks may have derived from small-degree (< 8%) partial melting of a depleted MORB-type peridotitic source bearing
small volumes of garnet-pyroxenite relics. The differential degree of partial melting of this source can explain the significant range of variation of
LREE/MREE ratios, as well as the high (Sm/Yb)N ratios observed in the studied N-MORB rocks. In addition, the N-MORB rocks most likely derived from
compositionally similar mantle sources and much of the internal chemical variation in these rocks is more likely due to differential partial melting rather than
different enrichments of their mantle sources. Semi-quantitative modelling of the REE data for the T-MORBs indicates that these rocks may have been de-
rived from small-degree (< 5%) partial melting of a lithospheric mantle source bearing garnet-pyroxenite relics. They could represent products extruded in the
ocean-continent transition zone during the initial stage of oceanic opening, whereas N-MORBs may represent volcanic sequences formed in more internal pa-
leo-oceanic positions after the onset of the oceanic spreading.
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