
INTRODUCTION

Serpentinite is an important component of many ophio-
lite complexes; it represents the mantle portion of former
oceanic lithosphere. The meta-ophiolites of the Western
Alps (i.e., the Piemonte Ophiolitic Nappe) include several
serpentinite sheets and large serpentinite masses, these latter
commonly forming the base of ophiolitic sub-units (Bearth,
1967; Dal Piaz and Ernst, 1978; Pfeifer et al., 1989; Li et
al., 2004). The Zermatt-Saas ophiolitic unit (Zermatt area
and northern Aosta Valley) has been affected by at least
four stages of metamorphic overprint, from hydration at the
ocean floor through subduction-related high pressure (HP),
and locally ultra-high pressure (UHP) conditions, to subse-
quent greenschist facies conditions after exhumation, and
late hydrothermal alteration (Ernst and Dal Piaz, 1978; Rei-
necke, 1998; Desmons et al., 1999; Bucher et al., 2005;
Martin et al., 2008). Early hydration of mantle peridotites is
attested by the presence of relict pseudomorphs replacing
the original mineral phases and textures (Rahn and Bucher,
1998; Li et al., 2004).

In the modern oceanic environments, most of the abyssal
peridotites cropping out on the seafloor are more or less ser-
pentinised. These mantle rocks commonly occur along axial
valley, walls and transform fault scarps of slow to ultra-slow
spreading systems (Mével, 2003 and refs. therein). The pri-
mary texture of abyssal peridotites is very often still recog-
nisable, despite the extensive serpentinization, because most
of these rocks are undeformed, i.e., they are altered under
static conditions. The primary mineralogy of abyssal peri-
dotites consists of olivine ± orthopyroxene ± clinopyroxene
± spinel. Olivine is replaced by serpentine in mesh textures,
while orthopyroxene and, to a minor extent, clinopyroxene
are replaced by bastite ± talc and/or amphibole (e.g., Au-
mento and Loubat, 1971; Prichard, 1979).

The rocks under investigation belong to the Piemonte

Ophiolitic Nappe exposed in the southern Aosta Valley (Fig.
1). In this area, meta-ophiolites are comparable with the
eclogitic Zermatt-Saas Unit, as defined in the Zermatt area
and in the northern Aosta Valley (e.g., Martin and Tartarotti,
1989; Dal Piaz et al., 2001; Martin et al., 2008). The study
area is dominated by a huge (nearly 180 km2) dome consist-
ing of mantle serpentinites (the Mount Avic massif; Fig. 1).
Although serpentinites are a dominant component of the
Piemonte Ophiolitic nappe, the literature has devoted more
attention to the crustal portions of the ophiolitic complex,
i.e., pelagic metasediments, metavolcanites and metagab-
bros. This is due to a more reliable record in such rocks of
the P-T metamorphic conditions, providing diagnostic and
quantitative thermobarometry evaluations. Former works fo-
cused on the serpentinites of the Western Alps meta-ophio-
lites mostly refer to the Zermatt-Saas area (e.g., Rahn and
Bucher, 1998; Li et al., 2004), the Voltri Massif (e.g., Messi-
ga et al., 1995, Scambelluri and Rampone, 1999; Hermann
et al., 2000; Scambelluri et al., 2001; 2004), and the external
border of the Lanzo Massif (e.g., Bodinier et al., 1986; Bod-
inier, 1988). Only few works describe the Mount Avic ser-
pentinites (e.g., Diella et al., 1994; Tartarotti et al., 1998).

This paper provides a new detailed description of the tex-
ture and mineralogy of the Mount Avic serpentinites, con-
sisting of serpentine (antigorite) and variable amounts of
diopside, olivine, chlorite, tremolite, Ti-clinohumite, and
magnetite. Similarly to the Zermatt-Saas area, the serpen-
tinites of the southern Aosta Valley preserve records of their
entire evolution, from the emplacement in the ocean to the
present-day setting.

GEOLOGICAL FRAMEWORK

The Mount Avic massif (southern Aosta Valley, Italian
Western Alps; Fig. 1) belongs to the Piemonte Ophiolitic
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ABSTRACT

The Mount Avic serpentinites derive from mantle peridotites that have been involved in several geodynamic episodes, from their formation in the Jurassic
Tethys, to the subduction event and suture in the Alpine chain. The main steps of their tectono-metamorphic evolution are inferred by investigating the texture
and mineralogy of selected samples. Some serpentinite samples show relict textures and mineralogy related to the emplacement in the oceanic realm and to
the early Alpine evolution. Olivine and clinopyroxene porphyroblasts preserve relict mantle textures. Magnetite crystals include relict chromite at their core.
Abundant pseudomorphs of antigorite on former porphyroblasts are present. Mineral composition of the pseudomorphic serpentine partly inherits the compo-
sition of former minerals (e.g., relatively Ti-rich antigorite replacing pyroxene). These observations support the hypothesis that the Mount Avic serpentinites
derive from original mantle porphyroclastic peridotites. An early formation of Ti-clinohumite during oceanic serpentinization of mantle peridotites at relative-
ly high temperature conditions, followed by HP subduction-related Alpine recrystallization, is proposed. The late orogenic history is characterised by transpo-
sition accompanied by greenschist facies minerals crystallization. In these samples, antigorite represents the main mineral phase, marking a pervasive, often
mylonitic, foliation. The last generation of serpentine, that occurs as yellow fibres filling late extension veins, was formed during a Neo-Alpine brittle-ductile
deformation stage.
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