
INTRODUCTION

The term “rodingite” has been introduced for the first
time to describe altered gabbros from the New Zealand ser-
pentinitic massif (Bell et al., 1911) and then it has been em-
ployed for all rocks affected by Ca-metasomatism. The defi-
nition of rodingite proposed by “IUGS Subcommission on
the Systematic of Metamorphic Rocks” (Zharikov et al.,
2007) highlights that rodingite “is a metasomatic rock pri-
marily composed of grossular-andradite garnet and calcic
pyroxene”. Other minerals as vesuvianite, epidote, scapolite,
and iron ores are typical accessories.

Rodingitization usually involves mafic rocks as gabbro
and basalt associated with serpentinized ultramafic rocks in
the Archean - Paleoproterozoic mafic-ultramafic sequences
(e.g., Anhaeusser, 1978; Schandl et al., 1989; Attoh et al.,
2006), in the metamorphosed and un-metamorphosed ophi-
olitic complexes (e.g., Dubinska and Wiewiora, 1999;
Hatzipanagiotou and Tsikouras, 2001; Hatzipanagiotou et
al., 2003; Li et al., 2004; 2008), and in the present-day
ocean floor (Honnorez and Kirst, 1975; Johnson, 1992;
Fruh-Green et al., 1996; Kelemen et al., 2003). The chemi-
cal reactions that produce Ca-rich, SiO2-undersatured meta-
somatic rocks (Coleman, 1966; 1977; Sarp and Deferne,
1978; Schandl et al., 1989) are due to fluids circulation. The
source of this fluids could be related to serpentinization
(Coleman, 1967; Honnorez and Kirst, 1975; Sarp and De-
ferne, 1978), but some studies suggest that the source of
rodingitization is a Ca-rich hydrothermal fluid not related to
serpentinization (e.g., De, 1972; Hall and Ahmed, 1984;
Hatzipanagiotou and Tsikouras, 2001).

This paper documents the occurrence of rodingites within
the Mount Avic massif, pertaining to the metaophiolite
nappe system of the Italian Western Alps. Our aim is to de-
scribe in detail the mineralogical and textural features of
rodingitic dykes and to discuss their metasomatic and meta-
morphic evolution.

GEOLOGICAL SETTING OF THE NW
ALPS OPHIOLITES

The meta-ophiolites of the NW Alps (Fig. 1) are rem-
nants of the Mesozoic Tethyan Ocean involved into subduc-
tion during the convergence between the European and
African Plates, started in the Cretaceous (Bearth, 1967; Dal
Piaz et al., 1972; Caby et al., 1978; Martinotti and Hunziker,
1984; Nicolas et al., 1990; Polino et al., 1990; Stampfli and
Marchant, 1997). In the southern Swiss area and in the
northern Aosta Valley (north of the Aosta-Ranzola fault,
ARF in Fig. 1) two main Alpine ophiolite units have been
defined: the Zermatt-Saas (ZS) Unit and the Combin (CO)
Unit (Bearth, 1967; Dal Piaz and Ernst, 1978; Sartori and
Thelin, 1987; Ballévre and Merle, 1993; Michard et al.,
1996). The ZS ophiolite represents the oceanic lithosphere
of the Piemontese-Ligurian basin. It consists of former man-
tle rocks, today represented by antigorite-Ti-clinohumite
schists cut by rodingitic dykes (Bearth, 1967; Dal Piaz,
1967), metagabbroic bodies (e.g., Allalin gabbro; Chinner
and Dixon, 1973), and metabasalts (basalt flows, pillow
lavas and hyaloclastites) hosting sulphide-ore deposits. The
ZS ophiolite is capped by a meta-sedimentary cover consist-
ing of metacherts, some with manganiferous oxides and sili-
cates, marble, calcschists. In the Riffelberg-Garten area
(Swiss side) and in the Breuil-Ayas area (Italian side), the
ZS cover includes a heterogeneous volcano-sedimentary
unit consisting of volcanic turbidites (Dal Piaz, 1965;
Bearth, 1967; Campari et al., 2004). The CO Unit is made
of metasediments (calcschists and quarzitic schists) in-
terbedded with slices of prasinite, metagabbro, and serpenti-
nite. At the base of the Combin Unit, exotic sheets of conti-
nental origin occur, known as the Frilihorn series on the
Swiss side (Marthaler, 1984; Sartori and Thelin, 1987), and
as the Pancherot-Cime Bianche Bettaforca Unit on the Ital-
ian side (Dal Piaz, 1988).

The ZS and CO thrust Units differ for their contrasting
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ABSTRACT

The Mount Avic ophiolite mainly consists of a large mass of serpentinites, which constitutes the base of a subunit of the Piemonte ophiolitic nappe. Ser-
pentinites represent the mantle portion of the oceanic lithosphere of the Mesozoic Tethys and consist of antigorite-titanian clinohumite-diopside schists as
products of oceanic metasomatism and tectono-metamorphic evolution of the Alpine orogeny, at the expense of abyssal peridotite mineral assemblage. The
serpentinite mass includes metagabbro pods (without metasomatic alteration) and associated rodingitic dykes. Various rodingitic dykes can be distinguished
on the basis of their mineralogical assemblages. The main assemblage consists of ugranditic garnet, chlorite ± diopside ± epidote ± vesuvianite. We observed
also some other peculiar rodingites such as vesuvianite-chlorite-, diopside-epidote-chlorite-, and diopside-chlorite-bearing rodingites, as distinctive of the
Mount Avic massif, as well as rodingitic reaction zones and foliated rodingites with chlorite, diopside, or epidote. These mineral assemblages are strictly re-
lated to the chemistry of the protolith (probably mafic dykes within serpentinite), as well as to the oceanic rodingitization during the serpentinization event
and to the Alpine evolution that affected the Mount Avic massif.

07Panseri 165:07Panseri 165  8-01-2009  10:30  Pagina 165




