
INTRODUCTION

Peri-Mediterranean ophiolites (Rocci et al., 1975) show
a pronounced duality in terms of their ages, geological set-
ting, and petrological and geochemical characteristics. For
example, ophiolites of the western Alpine Belt (Western
Alps, Hellenides, and Dinarides) yield Jurassic ages,
whereas those in the east (Turkey and Cyprus) are Creta-
ceous in age. The lithologies of mantle sequences also dif-
fer: the dominant residual mantle rocks in ophiolites of the
Western Alps, Apennines, Corsica, and Calabria are in-
tensely deformed lherzolites and chromite-free harzbur-
gites and dunites (Rocci et al., 1979). In contrast, the main
residual mantle rocks of the Turkish and Cyprus ophiolites
are harzburgites that contain numerous podiform chromite
deposits.

The rate of spreading at spreading centres is one of the
most important parameters controlling the type of ophiolites
generated in different environments such as mid-oceanic
ridges, back-arc spreading centres, and supra-subduction
zones (SSZ) (Barth et al., 2003). Ophiolites that form at fast
spreading centres are characterised by strongly depleted
residual harzburgite (Niu and Hékinian, 1997), whereas
those that form at slow spreading centres and in continental
rift environments are characterised by weakly depleted
residual lherzolite (Boudier and Nicolas, 1985).

Anyway, strongly depleted peridotites are found in vari-
ous geotectonic environments, resulting from processes
such as olivine fractionation, progressive melting of peri-
dotite, and replacement during melt-mantle interaction.
Among the highly depleted peridotites, the origin of dunite
has been a topic of intense debate in recent years.

Robertson (2002) described podiform dunite from the
Lycian Peridotite Nappes without considering its origin. An
analysis of mantle peridotite residues and partial melt prod-
ucts is a priority to understand the geochemistry of the up-
per mantle and the (e.g., pressure-temperature conditions) of

the environment. Thus, the principal aim of the present pa-
per is to determine the origin of podiform dunites found in
the A¿la region of Turkey in the context of some recently
developed models.

GEOLOGICAL SETTING

Ophiolites and related allochthonous units in Turkey
which derive from the Upper Cretaceous closure of the
Tethys Ocean occur within three belts (Fig. 1a): the northern
branch, the Tauride branch, and the south-eastern branch.
The study area is located in the western segment of the Tau-
ride Belt, an area known as the Lycian Region (also known
as the Western Taurus Mountains in Turkish literature).

The Lycian Region is characterised by intensive nappe
tectonics: the northerly derived Lycian Nappes and souther-
ly derived Antalya Nappes overthrust the Bey Da¿ları Au-
tochthon from the northwest and east, respectively (Robert-
son, 2002) (Fig. 1b).

The Bey Da¿ları Autochthon is an Upper Triassic -
Oligocene carbonate sequence correlated with metamor-
phosed Proterozoic to Eocene metasediments and metagran-
ites of the Menderes Metamorphic Complex in western
Anatolia (Dürr, 1975; Dürr et al., 1978; Hetzel et al., 1995;
Collins and Robertson, 1998). These rocks form a single,
laterally continuous basement beneath the Lycian thrust
sheets (Collins and Robertson, 1998). The Antalya Nappes,
which consist of ophiolites and carbonates, differ from the
Lycian Nappes, especially in the area southwest of Antalya
City (Fig. 1b) where they occur as high-angle thrust sheets
(Robertson, 2002).

Graciancky (1972) identified three principal domains
within the Lycian Nappes: (1) peridotite nappes that repre-
sent the remnants of an upper mantle sequence, (2) nappes
of metamorphic rocks, and (3) nappes of volcano-sedimen-
tary rocks and flysch (the Lycian Mélange) (Fig. 1). Lycian
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ABSTRACT

In this study, the whole-rock major oxides, trace elements and mineral chemistry of the A¿la peridotites (comprising host harzburgites and podiform
dunites) are investigated to determine the formation mechanisms of the A¿la podiform dunites (SW Turkey). The whole-rock Al2O3, CaO, and MgO contents
(wt %) of the all A¿la peridotites indicate a marked depletion in these elements. Al2O3 (wt%) of ortho- and clino-pyroxenes, Cr# of spinels and the Fo compo-
nent of olivines from A¿la peridotites support this trend with much higher degrees of depletion in the podiform dunites. The existence of reaction/replacement
textures accompanying the primary mantle texture in the low to moderately depleted harzburgite host rock suggests reaction with a melt post-dating the first-
stage partial melting that took place in a mid-ocean ridge setting. The boninitic affinity of the A¿la podiform dunites suggests that they are products of a Mg-
rich melt influx into the already depleted harzburgite host. This kind of melt may be produced by partial melting of a depleted peridotite source caused by
H2O-rich fluids liberated from a subducted slab beneath a subduction zone. The low equilibration temperatures and higher Dlog (fO2) FMQ of A¿la harzbur-
gites and podiform dunites support this consideration and indicate that this melt/rock interaction process occurred in a supra-subduction zone.
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