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Fig. 3 - Tectonic map of the studied area with stereoplots of observed structures and interpreted outcrop photos (modified after Kräutner and 
Krstić (2003); Maţenco (2017) and geological maps of SFRY and Romania)

Fig. 1 - Regional tectonic map of the area connecting the Dinarides and 
South Carpathians showing  the main tectonic units (modified after 
Schmid et al., 2008).

Fig. 2 - Tectonic map of the Serbian Carpathians and adjacent areas of the South Carpathians and 
Balkanides showing the regional fault kinematics (Krstekanić et al., submitted) 

Figs. 4, 6

Fig. 3

Problem statement

The highly curved geometry of the Southern and Serbian 
Carpathians segments of the Carpathians-Balkanides 
orogenic system formed during Paleogene-Miocene 
oroclinal bending of the Cretaceous Dacia nappe-stack. This 
oroclinal bending was associated with large-offset Cerna 
and Timok dextral strike-slip faults and significant strain 
partitioning, which caused the formation of brittle 
structures of different orientation and kinematics. We have 
studied the fault pattern and kinematics in the bend area of 
the Serbian Carpathians and along southern segment of 
Cerna fault in order to understand the balance between the 
strike-slip, thrusting, orogen-parallel and perpendicular 
extension during oroclinal bending.

The Cerna fault

In the studied area, Cerna fault can be separated in three segments with different strike, NE-SW oriented segment along the Danube gorge, N-
S along the Poreč valley and NNW-SSE along the western flanks of Deli Jovan Mountains. In the Danube gorge, Cerna fault displays multiple, 
closely spaced, sub-parallel faults with the main strand outcropping in the Dubova area where meters thick cataclastic fault gouge and 
meters scale slickensides on subvertical fault planes demonstrate dextral shearing. On the Serbian side of the gorge, minor branches of Cerna 
fault with less offset could be observed. Along the Poreč valley, the fault is oriented N-S and its effects become less obvious  because of 
subsequent covering by Quaternary sediments. In this area, part of the Cerna offset is taken by normal fault(s) controlling Donji Milanovac 
basin. Furthermore, some of the Cerna fault offset is taken by older normal faults reactivated in dextral strike-slip regime. Although the age of 
the Cerna fault is reported to be Oligocene (Berza and Draganescu, 1988), we infer significant Miocene activity along segments in the studied 
area due to the formation of Donji Milanovac and Orşova basins as releasing bends in areas where Cerna fault changes its orientation.
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Fig. 4 - Kinematic data for extensional and strike-slip structures in the bend area (Krstekanić et al., submitted)

Fig. 5 - Interpreted field photos of structures activated by a,b) orogen-perpendicular extension (green 
(half-)arrow), c,d) strike-slip (dark green arrows) and d-f) orogen-parallel extension (light green (half-) 
arrows) and their relationship with Cretaceous thrusting (red (half-) arrows) (Krstekanić et al., 
submitted).

Fig. 7 - Interpreted field photos of 
s t r u c t u r e s  r e l a t e d  t 0  l a t e 
Miocene Upper Getic thrusting. 
a )  H i g h - a n g l e  U p p e r  G e t i c  
(UG)/Lower Getic (LG) contact; 
b) Low-angle UG/LG contact; 
c )  S u b v e r t c a l  l a t e r a l  r a m p 
(Krstekanić et al, submitted).

Fig. 6 - Kinematic data for late Miocene thrusting (Krstekanić et al., 
submitted). 

The bend area of the Serbian Carpathians

Although not apparent in the large-scale structure of the bend area of the Serbian 
Carpathians, our kinematic analysis of brittle faults in the Permian-Mesozoic 
sedimentary cover of Dacia Mega-unit and the Miocene infill of intramontane basins 
has demonstrated that the superposition of Dinarides extension with the oroclinal 
bending in the Carpathians resulted in overlapping periods of orogen-perpendicular 
extension and dextral strike-slip coupled with orogen-parallel extension, driven by 
the 100km cumulated offset of the adjacent Cerna and Timok faults. Extension was 
associated with the formation of Miocene basins, which provided critical timing 
constraints for our kinematic study. The last deformation episode observed is a late 
Miocene E-ward thrusting of the Upper Getic unit that was driven by a transfer of 
deformation around the Moesian Platform during the last stages of Carpathians 
collision.
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Fig. 8 - Unscaled 3D sketch of oroclinal bending mechanics  (Krstekanić et al., submitted). 

Fig. 9 - Unscaled map-view sketch of the late Miocene 
reactivation of Upper Getic thrust by the indentation of 
Moesia  (Krstekanić et al., submitted). 
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