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Summary 

Low-temperature thermochronology in the Fruška Gora, 

Cer, and Bukulja Mountains of Serbia is testifying a complex, 

poly-phase thermo-tectonic evolution of the junction area 

between the Dinarides and the Carpatho−Balkanides from the 

end of Cretaceous times onwards. The north-eastern margin of 

the Dinarides was affected by the Cretaceous–Paleogene 

shortening related to collision between Adriatic- (i.e. Dinarides) 

and European-(i.e. Tisza and Dacia) derived units, closing the 

intervening ocean along what is commonly known as the Sava 

suture zone. Zircon fission track thermochronology of samples 

collected in syn-kinematic sediments of the Fruška Gora, 

Bukulja and Cer Mountains of the NE Dinarides yields the 

temporal constraints for the Europe–Adria collision, setting the 

peak tectonic activity to Maastrichtian, at ~70 Ma, but must 

have been prolonged in Early Paleogene times. The provenance 

ages that were obtained point to a rapid exhumation of source 

area that is most likely dominated by the Upper Cretaceous–

Paleogene intrusive and extrusive magmatism recorded in the 

Banatitic‐Srednogorje Zone. Therefore, the main locus of the 

latest Cretaceous–Paleogene exhumation was shifted from the 

Dinarides margin and the Sava Zone of collision towards the 

Carpathian units. Our study confirms the general position of the 

Sava suture when compared with previous interpretations. 

However, it also demonstrates that its activity continued during 

Paleogene times, much longer than previously assumed, at least 



 
 

by exhumation at the resolution of fission-track 

thermochronometers. Post-dating the Latest Cretaceous–Early 

Paleogene event, the Middle to Late Eocene cooling and 

exhumation ages obtained in this study are interpreted as a 

result of one other tectonic event. These ages are coeval with the 

Middle–Late Eocene phase of shortening that is widely 

observed in the External Dinarides, extending as far west as the 

Southern Alps. The novel observations demonstrate that the 

Late Cretaceous–Paleocene thrusting continued during Eocene 

times, when the Dinaric tectonic phase also significantly 

affected the Internal Dinarides, including the contact with the 

overlying European-derived units. Furthermore, we interpret 

the emplacement of the Cer Mountains I-type pluton and other 

genetically related late Paleogene granitoid bodies, as being 

associated with the Dinaric tectonic phase. Since the collisional 

processes between the Dinarides and the Carpatho−Balkanides 

have reached their peak in the uppermost Cretaceous–Paleocene 

times (starting with ~70 Ma), the Eocene (~40 Ma) contractional 

episodes of the NE Dinarides are interpreted to denote the onset 

of enhanced coupling between the two continental units in and 

near the former subduction zone. Hence, this coupling is likely 

the result of the continuing convergence between Adria/Africa 

and Europe that was accommodated by the Alpine Tethys 

subduction zone located more N-wards at the exterior of the 

Alps and their prolongation in the Carpathians. 



 
 

The present-day geometry of the junction area between 

the Dinarides and the Carpatho−Balkanides is the result of a 

Miocene extensional phase that has created the Pannonian 

Basin, a classical example of a back-arc basin formed in response 

to the retreat of a slab situated at the exterior of the Carpathians. 

The low-temperature thermochronology has demonstrated that 

the formation of the southeastern part of the Pannonian Basin 

and its southern prolongation along the Morava river valley 

was associated with coeval large-scale exhumation in the Fruška 

Gora, Cer, and Bukulja Mountains of the NE Dinarides. These 

findings disprove classical studies of the NE Dinaridic margin, 

which assumed that following the Cretaceous–Eocene period of 

orogenic build-up, the extension of the Pannonian Basin 

resulted only in subsidence in the normal faults hanging-wall 

and coeval deposition of up to 3–4 km of Miocene sediments. 

This study demonstrates that rocks that were previously buried 

to intermediate crustal depths by the subduction of the Sava 

ocean and the following collision that took place between 

European- and Adriatic‐derived units were subsequently 

rapidly exhumed in the footwalls of large-scale extensional 

detachments. This means that the extensional detachments 

reactivated the inherited subduction/collision contact between 

European and Adriatic units. Zircon fission track 

thermochronology record in the Fruška Gora Mountains has 

proven that the extension in the SE part of the Pannonian Basin 

was ongoing already at the Oligocene−Miocene transition at ~24 



 
 

Ma, earlier than at ~20 Ma that was the general interpreted 

extensional onset age. The Pannonian extension along the NE 

Dinarides margin has established an interlinked exhumation-

erosion-deposition system, which was active during the entire 

late Early to early Late Miocene extensional period, with the 

average exhumation exceeding the rate of 0.5 km/Ma. The 

exhumation process was also associated with decompressional 

melting and emplacement of the Bukulja Mountains S-type 

pluton and other genetically related granitoid bodies, such as 

the Polumir and the Cer Mountains S-type two-mica granite. 

The Pannonian extension was characterized by a series of 

parallel, top-to-E oriented, detachments that are presently 

exposed in the Dinarides. The top-to-E extension cannot be 

associated with an E-ward movement of the intervening 

Carpathians units in this sector of the chain. The only other 

possible genetic option is the roll-back of a Dinaridic slab, a 

speculative hypothesis that would be compatible with the large-

scale extension that was recently quantified in this segment of 

the orogenic chain. 
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