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Magmatic processes constrained from peridotites of the Eastern Mirdita ophiolite (Alba-
nia): Implications for subduction

Tomoaki Morishita1∗

1Kanazawa University

Compared with comprehensive studies on arc-related volcanic rocks, there have been few studies of the mantle evolution
related to igneous activity in the earliest stages of subduction initiation. Detailed geological and geochemical work on several
supra-subduction zone ophiolites has revealed the presence of distinct peridotite units within the mantle section of ophiolites:
a MORB-like unit and a highly refractory unit (e.g. Batanova and Sobolev, 2000 Geology; Choi et al., 2008 Contrib Mineral.
Petrol). These lithological variations and their relationships have been generally explained by a shift in tectonic setting from
MOR to island arc. It should be noted, however, that the tectonic setting of ophiolites is still controversial. The temporal and
spatial variation of magmatism in the Izu-Bonin-Mariana (IBM) arc has been well documented by DSDP-ODP drillings, dredges
and direct sampling using submersibles and ROVs (e.g. Fryer, 1996 Rev. Geophysics). Reagan et al. (2010 G-cubed) reported
that MORB-like basalts were the most prevalent volcanic rocks in the IBM forearc region, followed by boninitic magmatisms.
They postulated that the MORB-like tholeiitic basalts were the first lavas to erupt after the oceanic plate began to subduct and
termed them forearc basalt (FAB). Peridotites sampled directly from the IBM forearc are crucial to understanding subduction
systems. We examined mantle section of a supra-subduction ophiolite, the Eastern Mirdita ophiolite (EMO), Albania (Morishita
et al., 2011 Lithos). Structurally, cpx porphyroclast-bearing harzburgite (Cpx-harzburgite) occurs in the lower parts of the peri-
dotite massifs, whereas harzburgite and dunite are more abundant towards the upper parts. The Cpx-harzburgites were formed as
the residue of less-flux partial melting, which are similar to those in abyssal peridotites from MOR systems. On the other hand,
harzburgites were produced as a result of enhanced partial melting of depleted peridotites due to infiltration of hydrous LREE-
enriched fluids/melts. We emphasize here that high-Cr# spinel-bearing dunite and medium-Cr# spinel-bearing dunite occur in
refractory harzburgite of the EMO. Lithological variations (dunite and harzburgite) and their geochemical relationships in the
EMO are very similar to those in the IBM forearc peridotites (Morishita et al., 2011 Geology). The wide range of variation in
dunites from the IBM forearc and the uppermost section of the EMO probably reflects changing melt compositions from MORB-
like melts to boninitic melts in the forearc setting due to an increase of slab-derived hydrous fluids/melts during subduction
initiation.
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