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High-pressure metamorphic (HPM) rocks can provide a
record of various stages of the subduction process rather than just
one final product, provided the history can be disentangled An
important example is the Aegean island of Syros (Greece) which
displays a mélange composed of rigid HPM blocks within a schis-
tose mafic–ultramafic matrix. Most of the blocks preserved their
peak-metamorphic mineral and chemical composition, while con-
tacts between blocks and matrix display reaction zones (black-
walls) formed by fluid influx during exhumation.

Most blackwalls show strong enrichments in Li and B, mani-
fest by abundant tourmaline and Li-rich omphacite and chlorite.
Blackwall tourmaline include the heaviest B isotopic compositions
so far reported for tourmaline, ranging from d11B = +18 to
+28& (Marschall et al., 2006), which strongly contrasts with
metamorphic tourmaline from the internal parts of the HPM
blocks (d11B ! 0& (Marschall, 2005)). Similarly, whole-rock Li
isotopic compositions of the HPM blocks (d7Li ! "4.8 to
+3.6&) are lower than MORB and overlap with compositions
of Alpine eclogites reported by (Zack et al., 2003), whilst enrich-
ment of Li in the blackwalls (up to 80 lg/g) is accompanied by a
strong increase in d7Li to values between +4.4 and +11.2&.

The low d7Li and d11B values in the HPM blocks are interpret-
ed to record isotopic fractionation of Li and B isotopes during
prograde dehydration. The release of the complementary isotopi-
cally heavy fluids from the slab into the mélange at shallower
depths result in the very high d7Li and d11B values in rehydrated
zones.

In summary, this study supports the hypothesis of a dehydrat-
ed slab with an isotopically light Li isotope composition overlain
by a high-d7Li hydrated mantle, proposed earlier (Zack et al.,
2003;Elliott et al., 2004). This work also confirms the similarity
of the Li and B isotope systems during subduction zone metaso-
matic processes.
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The chemical (REE, U, and Pb) and isotopic (O, Pb) compo-
sitions of metamorphic rims in zircon from a metapelite, a metab-
asite and an anatectic granite sampled on Naxos Island (Greece)
were compared with that of their respective core in order to link
their mechanism of formation and their composition. Two end-
members for metamorphic zircon formation can be define
depending on the equilibrium state between metamorphic zircon
and the matrix.

(i) Reworked zircon (Hoskin and Schaltegger, 2003) with limit-
ed chemical or isotopic exchange between the crystal and the sur-
rounding matrix. Texturally, metamorphic domains are
characterised by ghost zonation and/or keep the external shape
of the precursor crystal. Metamorphic domains preserve partially
the geochemical characteristic of the precursor zircon, which is
traduced by similar REE pattern and d18O values measured in
the cores and in the metamorphic zones. U–Pb ages are either dis-
cordant because of a non-achievement of the reworking process
or scattered because this process is not achieved synchronously
everywhere in the rock.

(ii) Overgrowth of zircon with free elemental exchange between
the crystal and the surrounding matrix. Texturally, this type of
metamorphic zircon is characterised by its own shape and zona-
tion without magmatic relics. REE pattern and d18O values mea-
sured in the metamorphic domains are distinguishable from those
measured in the cores. U–Pb ages are nearly concordant. Their
possible scattering reflects the duration of the process by which
these metamorphic zircon form or the fact that this process is
not synchronously established everywhere in the rock.

The textural complexity of zircon crystals as well as their
chemical and isotopic composition shows that intermediate cases
between these extreme tendencies can occur. Following the char-
acteristics of both end-members, only zircon overgrowths or zir-
con crystals are formed in equilibrium with the surrounding
matrix. By contrast with reworked zircon, their chemical and iso-
topic composition can be used to link their growth to that of the
major minerals, or as tracers to assess the geochemical characters
of the metamorphic environment of the zircon.
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