
INTRODUCTION

Ophiolites are preserved fragments of oceanic crust that
have been tectonically emplaced onto continental crust dur-
ing the closure of their oceans. In the past, ophiolites were
generally believed to have formed at N-MOR along diver-
gent plate margins. However, by the early 1980s, it was rec-
ognized that most ophiolites have geochemical characteris-
tics of subduction zones that could not be explained by
spreading at a N-MOR (e.g. Malpas and Langdon, 1984;
Pearce et al., 1984; Saunders and Tarney, 1984; Rauten-
schlein et al., 1985). There is now widespread acceptance
that many ophiolites were formed in SSZ settings. The in-
creasing number of studies on ophiolites that contain rocks
interpreted to have SSZ affinities along tectonic suture belts,
have led some authors to conclude that essentially all ophio-
lites are of SSZ origin and that ophiolites representative of
N-MOR are scarce or non-existent (e.g., Dick and Bullen,
1984; Moores et al., 1984; Searle and Stevens, 1984;
Hawkins, 2003). SSZ ophiolites were generated within in-
tra-oceanic subduction zone systems, prior to collisions,
during ocean closure at convergent plate margins. The new
oceanic crust formed in forearc or back-arc basins, as well
as in the nascent stage of arc volcanism (pre-arc; Pearce et
al., 1984) above a subducting slab. This is the so called SSZ
tectonic setting, a term first proposed by Pearce et al.
(1984). SSZ ophiolites formed by melting of the wedge-
shaped asthenosphere and/or lithospheric mantle above a
subducting slab. However, recent studies on geology and
maturity of modern SSZ systems of the Western Pacific

Ocean, (e.g., Izu-Bonin-Mariana -IBM- arc trench systems)
indicate that these environments are highly complex and can
exhibit elements of all three of the possible SSZ tectonic
settings. Thus, it is difficult to distinguish whether SSZ-type
ophiolite was formed in a forearc or back-arc basin and be-
fore or after the development of an arc (Pearce et al., 1984).
Most of the available literature does not discuss in detail the
precise tectonic setting of SSZ ophiolites. As SSZ processes
have a key role in ocean closure, distinction among these
tectonic environments can lead to better definition of re-
gional tectonic models. Ophiolitic exposures in Central
Anatolia (Central Anatolian Ophiolites, CAO of Göncüo¿lu
et al., 1991) play a key role not only for a better understand-
ing of Neotethys evolution but also for the forearc, back-arc
and pre-arc settings distinction. The present work presents
chemical constraints for recognition of these SSZ type envi-
ronments.

Regarding the regional geologic setting, it is now fre-
quently accepted that the CAO is made of fragments of
oceanic lithosphere generated within the Vardar-I

.
zmir-

Ankara-Erzincan (VIAE) ocean segment of the Neotethys
(e.g., Özgül, 1976; ≤engör and Yılmaz, 1981; Göncüo¿lu
and Türeli, 1993; Koçak and Leake, 1994; Yalınız et al,
1996; 1999; Floyd et al., 1998; 2000; Robertson, 2002;
2004). Detailed studies of the pseudo-stratigraphic relation-
ships and geochemistry of magmatic units show that the
CAO exhibits SSZ type affinity (e.g.,Yalınız et al., 1996;
2000a). However, generation of the CAO in a SSZ tectonic
setting such as a nascent volcanic arc (pre-arc), back-arc or
forearc basins is unclear. Thus, to better understand the evo-
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ABSTRACT 

The Central Anatolian Ophiolite (CAO) includes oceanic crust and mantle fragments and contains all the components of a typical ophiolitic sequence:
metamorphic tectonites, cumulates, isotropic gabbros, plagiogranites, dolerite sheeted dykes, basaltic lavas and sedimentary cover. They are found as dismem-
bered but partially preserved allochthonous bodies in the Central Anatolian Crystalline Complex (CACC) representing the metamorphosed passive northern
edge of the Tauride-Anatolide Platform (TAP), central Turkey. Geochemically, the magmatic rock units of the CAO display part of a dominant co-magmatic
differentiated series of island-arc tholeiites (IAT). In addition, IAT are overlain by a subordinate group of boninite-like basalts which are chemically and min-
eralogically intermediate between IAT and more depleted boninites. The variations in lava chemistry of the CAO reflect eruption of progressively more de-
pleted magmas through time and point to diverse mantle source compositions and partial melting. 

Detailed chemical analyses of the magmatic units of the CAO revealed typical supra-subduction zone (SSZ) features with depleted high field strength ele-
ments (HFSE) and light rare earth elements (LREE: LaN/YbN: < 1) and enriched large-ion lithophile elements relative to normal mid-oceanic ridge (N-
MORB) and back-arc basin basalts (BABB). In this respect the CAO is similar to oceanic crust generated in the Izu-Bonin and Mariana fore arcs. A N-MOR
or BAB spreading seems unlikely. However, progressive depletion in the lava sequence and absence of calc-alkali basalts and their differentiates indicate that
the CAO formed at an initial stage of subduction from previously depleted MORB mantle (DMM) and oceanic lithosphere, prior to development of any island
arc within the Vardar-I

.
zmir-Ankara-Erzincan (VIAE) ocean segment of Neotethys. Accordingly, a forearc setting proposed for the genesis of the CAO is in-

appropriate and misleading. It was generated above a short-lived north-dipping nascent intra-oceanic subduction zone during early-middle Turonian-early
Santonian, then, it was rapidly emplaced southwards onto the CACC, soon after formation between post-early Santonian and pre-middle Campanian.
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