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AB: A dominant localized arc-parallel extension interrupting a regional arc-normal extension
accompanied the exhumation of HP-rocks in the southwestern segment of the Hellenic
forearc ridge. Along the Cretan- Peloponnese segment, the youngest ZFT cooling ages from
the HP-rocks below the PQU-PLK detachment show a consistent correlation with areas of
development of arc-parallel (NW-SE) extension lineation. In these areas the samples give
ZFT ages of 9.2-10.2 Ma in the southeastern Peloponnese, 9.1-10.4 Ma ages in Kythera, and
13.4-14.6 Ma ages in western Crete. The arc-parallel lineation becomes less prominent and
is replaced by an arc-normal lineation farther to the northwest in the Peloponnese, and in
western Crete along- arc lineations occur in a few places but are not strongly developed, and
the stretching lineation in this area is mostly oblique to or normal to the arc. Zircons giving
older ZFT ages occur in samples from areas showing arc-normal stretching lineation. The
arc-parallel extension occurred under ductile to ductile-brittle transition conditions. There is
also evidence of an older arc-normal extension which occurred entirely under ductile
conditions, and the younger arc-parallel structures overprint these earlier ductile structures.
ZFT ages plotted versus the associated stretching lineation orientations from the same
localities shows that the prominent change of the forearc ridge extension direction occurred
between 13-12 Ma in the Peleponnese and Kythera. The earlier ductile structures near the
detachment fault mostly show top-to-NE shear displacement in the PQU and PLK units along
the southern- Peloponnese-western-Crete ridge. Later ductile to ductile/brittle structures in
the southeastern-Peloponnese- Kythera ridge segment show mostly top-SE (arc-parallel)
displacement; in westernmost Crete, top-NW (these structures have an arc-parallel
component) and top-N occur. The structural record of the PQU exhumation thus shows an
earlier ductile detachment of NE-SW extension in the Kythera-Peloponnese area. This same
event in Crete is oriented close to a N-S direction because of the arc curvature. Near the end
of this ductile extension as the PQU approached the ductile-brittle transition the change to
NW-SE orientation of extension on the detachment overprinted the early structures along part
of the Peloponnese-Cretan ridge in the Kythera Strait- southeastern Peloponnese. Brittle
structures, including significant normal faults that define large-scale features in the inland and
submarine topography, cut rocks both above and below the PQU-PLK detachment. Along the
Peloponnese- Cretan ridge, these are the controlling structures defining this structural high,
and are integral to the development of the present forearc ridge. These latest structures,
formed by arc-normal extension, overprint the previous ductile and ductile-brittle structures.
We suggest the transition back from arc-parallel to arc- normal extension probably occurred
about 11-9 Ma. ago. The young exhumation of the Kythera-SE Peloponnese PQU marks an
episode of localized strong stretching of the Hellenic Arc over the subducting oceanic
remnant of the African plate; our exhumation ages from the western part restrict this to
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between about 14 and 9 Ma ago. Increased slab rollback would effectively drive significant
expansion and extension in the Aegean forearc. In a larger context, arc-parallel extension is
prominent following the Mid Cycladic Lineament from the forearc near Kythera into the
backarc (Paros, los, Sifnos), also reflecting the expansion and opposite rotations of the
western and eastern parts of the Aegean and the Hellenic arc.
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