
INTRODUCTION

Ophiolitic sequences along the main suture zones of col-
lisional belts are considered as remnants of oceanic lithos-
phere. These ophiolites can occur in different occurrences:
I) folded metaophiolite sequences, affected by high pressure
metamorphism followed by decompression recrystallization,
which are interpreted as fragments of oceanic lithosphere in-
volved in subduction-related processes (e.g., Kurz and
Froitzheim, 2002; Miller and Cartwright, 2000), II) ophi-
olitic slices, implicated in flysch sequences and generally
affected by a very low-temperature metamorphic overprint,
likely emplaced at shallow levels in accretionary prisms
(e.g., Cloos and Shreve, 1988; Meneghini et al., 2009), III)
ophiolitic sequences overlying the continental lithosphere
and lacking penetrative deformation and metamorphism,
which are considered as emplaced by obduction (e.g.,
Stampfli et al., 1998; Wemjiao et al., 2002).

Several key examples of obducted ophiolitic sequences oc-
cur in the Tethyan collisional belts of the Eastern Mediter-
ranean (Coleman, 1981; Lytwyn and Casey 1995; Carosi et
al., 1996). The obducted ophiolitic sequences typically in-
clude thick slices of undeformed oceanic lithosphere that
originated in a supra-subduction zone, detached from their
mantle basement and emplaced over adjacent continental
margins (Spray, 1983). According to Michard et al. (1991),
their emplacement included an early, intra-oceanic stage of
thrusting characterized by the development of a metamorphic
sole. The intra-oceanic stage was followed by a marginal
stage with the oceanic lithosphere overriding the continental

margin (Gray and Gregory, 2000; Bortolotti et al., 2005).
However, some features of the obduction process are still

a matter for debate. For example, the site of intra-oceanic
detachment, the nature of the involved oceanic crust and the
depth of the metamorphic processes (i.e. the geometry of the
intraoceanic thrust surfaces) are still unclear. Valuable in-
sights into the obduction process can be gained from petro-
logic and structural analysis of the metamorphic sole.

Within the Hellenic Dinaric orogenic belt of the Eastern
Mediterranean, a well-developed and very thick metamor-
phic sole occurs at the base of the Albanian ophiolites
(Carosi et al., 1996; Dimo-Lahitte et al., 2001). This paper
presents a study of the metamorphic sole below the Northern
Albanian ophiolites aimed to identify 1) the nature and origin
of its igneous protoliths, 2) the structural setting at meso- and
microscale and 3) the metamorphic evolution, in order to
provide useful constraints for the reconstruction of the kine-
matics of the metamorphic sole and its geodynamic setting.

REGIONAL GEOLOGY

In the Hellenic-Dinaric orogenic belt, large ophiolitic
nappes overlie the continental margin sequences. The ophio-
lites are regarded as slices of the Mesozoic Tethyan oceanic
lithosphere obducted onto the continental margin(s) during
the Late Jurassic convergence, which has related to the
north-eastward translation of Adria toward the Eurasia plate
(e.g., Robertson and Dixon, 1984).

The Mirdita ophiolites in northern Albania (Figure 1) rep-
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ABSTRACT

The Hellenic-Dinaric belt of the Eastern Mediterranean sea is characterized by huge and well preserved obducted slices of ophiolites. A well developed
and very thick metamorphic sole generally occurs at the base of the obducted ophiolite sequences. The best preserved metamorphic sole of the Hellenic-Di-
naric belt crops out in association with the Albanian ophiolites. In the Mirdita area (northern Albania) the metamorphic sole consists of an up to 600 m thick
assemblage of metasediments and amphibolites. Four different types of amphibolites, referred as T1 to T4, have been identified on the basis of grain-size and
mineralogical assemblages. The protoliths of all the amphibolites are basic rocks with OIB affinity, representative of within-plate magmatism typical of
oceanic seamounts; no MORB derived rocks have been identified. The associated metasedimentary rocks are presumably derived from oceanic covers. All the
lithologies from the Mirdita metamorphic sole are strongly deformed under lower to upper amphibolite facies conditions. A discontinuous inverted gradient is
observed close to harzburgites in the metamorphic sole, that shows high-grade amphibolite facies metamorphism. There are no prograde greenschist facies
metamorphic rocks, although all the lithologies from the Mirdita metamorphic sole are affected by greenschist facies retrogression. The different types of am-
phibolites display different P and T values at metamorphic climax conditions. The temperatures range from 624±9° to 796±50°C in the different units where
the pressure is always lower than 0.7 GPa. The boundaries between the amphibolite slices with different peak metamorphism as well as the bodies of the
gneisses and micaschists are sheared bands. The structural pattern common to all lithologies identified in the Mirdita metamorphic sole developed through
two deformation phases under amphibolite facies conditions, followed by a third phase under greenschist facies. The petrologic and structural characteristics
of the metamorphic sole are discussed in order to highlight the kinematics of the obduction process.
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