
INTRODUCTION

According to the current opinion ophiolites represent
fragments of oceanic crust and upper mantle generated at
mid-ocean ridges (MOR) or in supra-subduction zone (SSZ)
settings including back-arc basins (BAB), which were sub-
sequently transported onto continental margins. The actual
mechanisms of ophiolite formation and obduction are, how-
ever, still debated (e.g., Shervais, 2001). Large, well devel-
oped and preserved ophiolite thrust sheets provide an oppor-
tunity to study the polyphase evolution of ancient oceanic
lithosphere through a relatively undisturbed lithostratigraph-
ic sequence.

More challenging are ophiolite mélanges, random and
chaotic archives of very heterogeneous rock fragments rep-
resenting remnants of different tectonostratigraphic units de-
rived from both sides of a suture zone. Ophiolite mélanges
are generally confined to convergent settings, as a result of
the prevailing sedimentary and tectonic processes operating
during accretion, obduction and emplacement of oceanic
rocks onto continental margins. Systematic petrological and
geochemical study of materials incorporated in mélanges
provides constraints on their source areas which are impor-
tant for interpretation of the geodynamic evolution of an
oceanic system from the continental rifting and break-up to
the final ophiolite emplacement. This study is proved effi-
cient also interpreting the tectonomagmatic affiliation of
protoarc plutonic rocks included in the Mt. Medvednica

ophiolite mélange (Lugović et al., 2007; Slovenec and Lu-
gović, 2008) cropping out at the southwestern tip of the
Zagorje-Mid-Transdanubian Zone (ZMTDZ; Pamić and
Tomljenović, 1998). This mélange belongs to the Sava Unit
(Fig. 1A), sensu Haas et al. (2000) and according to Babić
et al. (2002) was derived from a discrete oceanic domain of
the Dinaric Tethys, i.e., the Repno Oceanic Domain (ROD)
(Babić et al., 2002).

The aim of this paper is to extend the existing knowledge
of the geodynamic evolution of the ROD analysing mafic
extrusive and dyke blocks included in the ophiolite
mélange. On selected blocks we applied for the first time
the chemography to distinguish between homogeneous and
composite blocks which are, apparently, texturally homoge-
neous. We have found that composite blocks are built of co-
eval or nearly coeval rocks of very different chemistry. The
obtained data were used to determine the original tectonic
setting in which these rocks formed. Our results coupled
with relevant previously published data (Halamić et al.,
1998; Babić et al., 2002; Goričan et al., 2005; Lugović et
al., 2007; Slovenec and Lugović, 2008) provide an opportu-
nity to reconstruct the tectonomagmatic evolution of the
ROD from the early stage of ocean spreading in the late
Anisian to early Ladinian, to the formation of a forearc-pro-
toarc system in the early Oxfordian. We also speculate
about the subsequent geodynamic history of the ROD and
its possible connection with the adjacent Bükkian and Di-
naric Mesozoic oceanic segments.
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* Croatian Geological Survey, Sachsova 2, HR-10 000 Zagreb, Croatia.

** Institute of Mineralogy, Petrology and Mineral Deposits, Faculty of Mining, Geology, 
and Petroleum Engineering, University of Zagreb, Pierottijeva 6, HR-10 000 Zagreb, Croatia.

� Corresponding author, e-mail: damir.slovenec@hgi-cgs.hr

Key-words: geochemistry, mafic extrusives and dykes, ophiolite mélange, back-arc basin, N-MORB - SSZ interaction, Zagor-
je-Mid-Transdanubian Zone. Mt. Medvednica, Croatia. 

ABSTRACT

Mafic extrusive rocks occasionally intersected by dolerite dykes are the most abundant fragments of oceanic crust in the lower Callovian to upper
Valanginian ophiolite mélange exposed on the Mt. Medvednica, at the SW tip of the Zagorje-Mid-Transdanubian Shear Zone. The mélange includes a chaotic
mixture of various extrusive rocks which may be analogues of the oceanic rocks derived from (at least) two different tectonic settings. The extrusive and dyke
rocks of this mélange are geochemically classified into three magmatic groups: high-Ti group of N-MORB-like with arc signatures (Ti/V = 26.3-38.5), medi-
um-Ti group (Ti/V = 20.2-23.0) and low-Ti group showing untypical LREE depleted [(La/Sm)cn = 0.49-0.62] IAT-like signatures (Ti/V = 13.2-18.0). All
three geochemical groups of magmas were successfully monitored by clinopyroxene geochemistry. The magmas have consistent initial Nd-isotopic values
(eNd(T=163 Ma) +5.9 to +6.3) and initial 87Sr/86Sr ratios (0.703748-0.704286) suggesting a similar parental source  related to the initial stage of intraoceanic sub-
duction of a back-arc basin ridge. It represents the new crust formed from melts derived from LREE extremely depleted MORB-type mantle which was affect-
ed by concomitant metasomatism and partial melting in a suprasubduction forearc setting. K-Ar ages on plagioclase separates indicate uppermost Bathonian -
lower Oxfordian magmatic activity between 165±3.3 Ma and 160±3.3. 

A geodynamic model for the Mt. Medvednica ophiolites, part of the Repno oceanic domain of the Meliata-Maliak oceanic system, is here proposed. There
are many common geochemical and geological correlation features between the Mt. Medvednica and Szarvaskö ophiolites, located in NE Hungary that allow
to integrate them in the same oceanic domain, whereas this is not obvious in the case of the Dinaric ophiolites. 
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