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Subduction mélanges and hybrid rocks are considered, together with mafic rocks, metasediments and serpentinite
as an important volatile-bearing portion of subducting slabs (cf. Spandler et al., 2008 and references therein;
Miller et al., 2009). In particular, metasomatic rocks occurring in exhumed HP mélanges have recently attracted
growing interest for two main reasons: i) metasomatic rocks forming at the interface between ultramafic and
crustal rocks of subducting slabs constitute new bulk compositions which can affect the redistribution of major
and trace elements and modify the composition of slab fluids moving to the mantle wedge and ii) these mineral
assemblages, consisting mainly of hydrous phases can potentially store and transport water at great depth in
subduction zones.
Ultramafic rocks belonging to the Hochwart peridotite (Ulten Zone, central-eastern Italian Alps) preserve a
series of metasomatic mineral zones generated by infiltration of hydrous fluids/melts, which occurred at the
gneiss-peridotite interface (Tumiati et al., 2007; Marocchi et al., 2009). The peridotite body of Mt. Hochwart
represents an almost unique occurrence where subduction-related mantle metasomatism can be studied on an
outcrop scale. The ultramafic body consists of metaperidotites exposed as a hectometre-size lens along a steep
gully, associated to monomineralic zones that developed at the contact between the peridotite body and the
garnet-bearing gneiss country rocks.
The formation of the metasomatic zones composed exclusively of hydrous phases involved extensive H2O-
metasomatism as already documented for the Ulten peridotites (Scambelluri et al., 2006; Marocchi et al., 2007).
Whole-rock geochemistry and trace element composition of hydrous phases (phlogopite and amphibole) in
different metasomatic zones indicate mobility of many elements, including elements such as Ta, which are con-
sidered to have scarce mobility in fluids. Trace element composition of accessory minerals in the phlogopite-rich
zone suggests that the trace element signature of subduction zone fluids may be fractionated in this zone. The
progressive depletion in some trace elements (LREE and LILE) and enrichment in Li from the gneiss towards the
peridotite suggests a strong influence of bulk composition on the trace element budget of hydrous minerals. Since
these metasomatic zones can be representative of the processes occurring at the slab-mantle interface, we can infer
that metasomatic reactions between slab-derived fluids and ultramafic mantle wedge will follow a specific series of
reactions and create mineral zones similar to those observed in this study. Despite the mobility of many elements,
in the trace element profiles for amphibole and phlogopite across the different zones, we observe a rapid decrease
even of the “fluid mobile” element contents within the reaction zone. With the exception of Li, we assist to an
abrupt decrease of most of trace element concentrations going towards the peridotite side contact. Thus, according
to the present study, it is not likely that the “crustal trace element signature” (i.e. LILE and LREE-enriched) could
be able to travel far into the mantle.
Our results further favour the evidence that the primary composition of subduction zone fluids reaching the
source region of arc magmas is substantially modified by metasomatic reactions occurring in the mantle wedge.
Furthermore, we underline that metasomatic rocks such as those observed at Mt. Hochwart are potentially able to
transport H2O and other trace elements to greater depths in subduction zones.
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