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The present-day geodynamics of the eastern Mediterranean region is controlled by the

relative motions of three major plates, Eurasia, Africa, and Arabia. Much of the

resulting deformation occurs at these plate boundaries (Figure 1; Le Pichon and

Angelier 1979; Jackson and Mckenzie 1984; Spakman et al. 1988; Westaway 1994;
Barka and Reilinger 1997; Jolivet and Faccenna 2000; McClusky et al. 2000; Doglioni

et al. 2002; Piromallo and Morelli 2003; Dilek 2006; Reilinger et al. 2006). The

Anatolian continental block (Figure 1), which was originally part of Eurasia, has

operated as a microplate between these three major plates since the middle Miocene,

when Arabia collided with Eurasia (Dewey et al. 1986). The modern Anatolian-African

plate boundary is represented by a north-dipping subduction zone that has been part of

a broad domain of regional convergence between Eurasia and Afro-Arabia since the

latest Mesozoic (Faccenna et al. 2003; Van Hinsbergen et al. 2005; Jolivet and Brun
2008). The convergence rate between Africa and Eurasia is greater than 40 mm/yr

across the Hellenic Arc but decreases to ,10 mm/yr across the Cyprus Arc. The

Arabia-Eurasia convergence across the Bitlis-Zagros suture zone (BZSZ) has been

estimated to be ,16 mm/yr based on global positioning system measurements of

present-day central movements in this collision zone (Reilinger et al. 1997, 2006).

The Anatolian microplate north of these convergent plate boundaries is moving
WSW with respect to Eurasia (Figure 1) at ,30 mm/yr along the North (NAF) and

East (EAF) Anatolian fault zones (Reilinger et al. 1997). It was built up during a

series of collisions between Gondwana-derived ribbon continents and trench-

rollback systems in the Tethyan realm throughout the late Mesozoic and early

Cenozoic (Dewey et al. 1986; Dilek and Moores 1990; Yilmaz 1990). These

collisional events, which started with ophiolite emplacement and were followed by

continental collisions, produced nearly EW-trending, subparallel mountain belts

with high elevation and thick orogenic crust in the eastern Mediterranean region.
The WSW-moving Anatolian microplate is currently undergoing complex internal

deformation via mainly strike-slip and normal faulting (Figure 1). This deformation

has resulted in extensional collapse of the young orogenic crust, giving way to the

formation of metamorphic core complexes and intracontinental basins (Bozkurt and

Park 1994; Dilek and Whitney 2000; Jolivet and Faccenna 2000; Okay and Satir

2000; Doglioni et al. 2002; Bozkurt 2003; Ring and Layer 2003). Extensional

deformation of the young Anatolian orogenic belts has been accompanied by

magmatism with varying geochemical fingerprints and tectonic affinities, commonly
following a time-progressive geochemical trend from initially calc-alkaline (high-K

calc-alkaline and high-K shoshonitic) to alkaline and ultra-alkaline affinities

(Innocenti et al. 1982; Pearce et al. 1990; Pe-Piper and Piper 1994; Francalanci

et al. 2000; Alici et al. 1998, 2002; Keskin 2003; Köprübasi and Aldanmaz 2004;
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Innocenti et al. 2005; Aldanmaz et al. 2006; Çoban and Flower 2006; Keskin et al.

2006; Agostini et al. 2007; Altunkaynak 2007; Dilek and Altunkaynak 2007).

Similarly, discrete collisional events between some Gondwana-derived continental

fragments, including Adria, Pelagonia, and Arabia, with Eurasia throughout the

late Mesozoic-Cenozoic controlled the geodynamic evolution of the Mediterranean

region, and caused the formation of some major orogenic belts (Sengör and Yilmaz

1981; Robertson and Dixon 1984). For example, the diachronous collision of Adria

with Europe along its irregular margins created the Alps, Apennines, and Dinaride-

Albanide-Hellenide mountain belt at different times (Figure 1; Dilek 2006 and

references therein). The collision of the Arabian promontory with Eurasia at ,13 Ma

caused intense deformation taken up by crustal shortening and conjugate strike-slip

fault systems in a zone of ,1000 km length stretching from the Bitlis-Zagros suture

zone in the south to the Greater Caucasus in the north (Figure 1; Al-Lazki et al. 2003;

Sengör et al. 2003; Sandvol et al. 2003; Angus et al. 2006; Tan and Taymaz 2006).

In due course, the East Anatolian, Greater and Lesser Caucasus, Zagros, and

Sanandaj-Sirjan orogenic belts formed around the periphery of the Arabian plate.

While the convergence between these continental blocks and the Eurasian

mainland obliterated a series of interconnected Tethyan ocean basins, some new and

small oceanic domains were created in the Mediterranean region (i.e. Tyrrhenian

Sea, Aegean Sea, Black Sea; Figure 1). These new embryonic oceans developed as a

result of the opening of back-arc basins behind active subduction zones (i.e. Black

Sea) and/or slab rollback processes (i.e. Aegean Sea, Tyrrhenian Sea; Spakman et al.

Figure 1. Digital relief image of the eastern Mediterranean region, depicting the major
plates (Africa, Arabia, Eurasia, and Anatolia) and their boundaries, important fault systems,
and orogenic belts. Tick marks (black triangles) are on the upper plates along fault
boundaries. Thick black arrows show the plate convergence directions. White boxes outline
the study areas covered in the papers of this special issue. Circles 5 earthquakes, triangles 5
volcanoes. Key to lettering: BZSZ – Bitlis-Zagros suture zone; DF – Deliler fault; DSF– Dead
Sea fault; EAF–East Anatolian fault; EF – Ecemis fault; EKP – Erzurum-Kars Plateau; KF –
Kefalonia fault; KOTJ – Karliova triple junction; MHSZ – Mid-Hungarian shear zone; MTJ
– Maras triple junction; NAF – North Anatolian fault; PFTB – Palmyra fold and thrust belt;
PSF – Pampak-Sevan fault; TF – Tebriz fault; TIP – Turkish-Iranian plateau.
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1993; Allesandrini et al. 1997). Magmatism associated with the opening of these

embryonic basins produced within-plate, alkaline volcanic and plutonic rock suites,

mid-ocean ridge basalts, and calc-alkaline island arc extrusives, and even new

oceanic crust. Some of these most recent, embryonic oceans are currently in the

process of being closed, leading to the formation of new orogenic belts. Scrapes and

flakes of all these magmatic rocks that formed during the short Wilson cycle

evolution of these infant basins will be preserved in mélanges and ophiolites of the

evolving, future mountains in the region.

The evolution of orogenic belts in the eastern Mediterranean region appears to

have followed a common pathway with some minor deviations, mostly due to the

changes in types and sizes of colliding lithospheric plates/blocks and their

convergence rates (Dilek and Altunkaynak 2007). This pathway may include:

ophiolite formation in subduction rollback systems; ophiolite emplacement due to

collision between continents and arc-trench rollback systems; continent-continent

collision followed by continental subduction; slab breakoff and high-K magmatism;

strike-slip faulting and tectonic escape; crustal thickening, topographic build-up and

orogenic root formation; lithospheric delamination-tearing, asthenospheric upwel-

ling, and magmatism (ultimately leading to alkaline-ultra-alkaline in nature); and

lithospheric-scale extension, core complex formation, and extensional sedimentary

basin evolution.

The eastern Mediterranean region is an excellent natural laboratory to investigate

the nature of this pathway, and the mechanisms of and the spatial and temporal

relationships between these events during the evolution of orogenic belts. The papers

in this special issue are original, process-oriented contributions dealing with various

aspects of the development of orogenic belts in key localities in this region, and

examining through case studies some of the important events and processes outlined

above. The coverage of these contributions extend from the Apennines in Italy and the

Albanides-Hellenides in the western Balkan Peninsula, to the Rhodopes and Serbo-

Macedonia in Bulgaria and eastern Greece, western Anatolia, south-central Taurides,

eastern Pontides, and Bitlis-Zagros suture zone in Turkey, Lesser Caucasus in

Azerbaijan, and Sanandaj-Sirjan and Urumieh-Dokhtar zones in NW Iran (Figure 1).

The observations and findings reported in these papers should help us to better

understand the tectonic, magmatic, metamorphic, seismic, and sedimentary processes,

the intercations between the crust and mantle, and the causes and distribution of

seismic and volcanic events involved in other active collision zones.

I thank the authors of the papers in this special issue for preparing these original

contributions, and the reviewers of the manuscripts for their help with the quality of

the science and organization in individual papers. I extend my sincere thanks to

Professor Gary Ernst, Editor-in-Chief of International Geology Review, for support

and editorial help throughout the preparation of this special issue.
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