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(A) Topographic map of the Romanian Carpathians with the location of modelled cross-sections (N-NP and S-SP). Note
the clustering of earthquakes (red dots) in the Vrancea seismic area in the bend zone of the Carpathians arc and the topographic
di.erence between the East European/Scythian^North Dobrogean (EESB) and the Moesian domains (MB). Black and gray lines
mark location of major crustal scale fault zones (see Fig. 4 for further details). (B) Bouguer gravity map of Romania, anomalies
in mgal (after [8]). Black boxes mark the areas a.ected by the collision with the EESB and MB which are characterized by di.erences
in thermo-mechanical age of the underthrusted lithosphere, coinciding with the o.set in the gravity anomaly at the location
of the crustal-scale Trotus fault (TF).
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Patterns of Neogene–Quaternary sediment distribution, recent vertical movements and stress induced deflection along a regional profile
crossing the Pannonian basin and the SE Carpathians foreland (Pannonian basin after Horva´th et al., in press, Carpathians and their foreland after
Ta˘ra˘poanca˘ et al., 2003, 2004; Ra˘dulescu et al., 1976). Arrows represent directions of Quaternary vertical movements.



Crustal-scale cross-sections across the East Carpathians (modi.ed after [11]). Red lines represent the northern crosssection
in the area a.ected by the collision with the East European/Scythian rigid block. Blue lines represent the southern crosssection
in the bend area in.uenced by the collision with highly buoyant Moesian block. Red dots represent earthquake projection
into the southern section trace. (B) Seismic tomography (after [10]) across the bend zone of the East Carpathians in the MB domain.
Blue and red: positive and negative P-wave anomalies corresponding to the presence of cold and hot mantle in the area,
respectively. Open circles give the location of Vrancea earthquakes.
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Tectonic map of the Mediterranean region showing the evolution of arc migration and associated vertical-axis rotations (arrows within
circles) recorded by paleomagnetic studies (modified from [1,9]).
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Tectonic rotations during Neogene geodynamic evolution of the Southeastern Carpatho–Pannonian system. Shaded area is Carpathian
orogen, IMFS: Intra-Moesian Fault System, COPCFS: Capidava–Ovidiu/Peceneaga–Camena Fault System.
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Spatial variations in uplift and erosion along the Romanian Carpathians inferred from geothermochronology studies
(after [1]) and thickness of foredeep sediments in the Romanian Carpathians foreland. Elliptical boxes indicate the time of uplift
in the upper plate, while square boxes indicate the main moment of subsidence. Note the pronounced lateral di.erences in uplift
ages along the arc, while the main subsidence period is coeval along the studied area. 
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3D cartoon of spatial variations in mode of subduction
along the East Carpathians orogen and their expression
in spatial and temporal varying patterns of seismicity, volcanism
and vertical motions. EESB: East-European/Scythian
block; MB: Moesian block; NDO: North Dobrogea orogen;
TF: Trotus fault; PCF: Peceneaga^Camena fault; FB: Focsani
Basin.
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Simplified cross-sections in the western South Carpathians: A, Cretaceous nappe structure and Late Cretaceous Banatites; B, Late Cretaceous
(bLaramideQ) units.
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Simplified geotectonic evolution of the South Carpathians area (modified from Iancu, 1998).
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Geological map (a) and cross sections (b) through the western sector of the Flysch Belt of the West Carpathians. In inlet, the position of the Carpathians in Europe and the
position of the study area. Adapted from Picha et al. (2006).
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Geological overview of the Eastern Carpathian bend area and its
foreland with the main crustal units, nappe structures, faults and
basins. The location of the VRANCEA'99 (N–S, small E–W
transverse) and VRANCEA2001 NE–SW seismic refraction
profiles are shown with their shot points. Compiled from various
sources given in the text.

Interpreted geological cross-section (top: 4.5×vertical exaggeration, bottom: without vertical exaggeration) from the 2D seismic model of
Fig. 11 along the main VRANCEA2001 seismic refraction line between the Transylvanian Basin and the Black Sea. The upper crustal geological
structures of the Tisza-Dacia and the Moesian crustal blocks are transverse to the section. The proposed out-of-sequence thrusting in the crystalline
basement (labeled with number 1) and the geologic structures of the North Dobrogea crustal block in the foreland (labeled with number 2) are oblique
to the seismic line. For location of the section and for location of the major geological structures compare with Fig. 1.









T. Răbăgia et al. / Tectonophysics xxx (2009) xxx–xxx























STEFAN M. SCHMID et al 2008









Вулканизм кислый и основной, синрифтовый



Вулканизм «средний»



Late Miocene–Quaternary Caˇlimani–Gurghiu–Harghita volcanic mountains
and sedimentary deposits of the Bilbor/Borsec–Gheorgheni–
Ciuc basins (according to Szaka´cs and Seghedi, 1995, with modifications). 
K–Ar ages of the volcanic rocks after Pe´cskay et al. (1995b). The
practically identical ages of volcanic rocks from the intramontane basins (e.g. 
Ciuc basin) and from the volcanic range on the west demonstrate a
contemporaneous development of basins and volcanic centers.

Interpretative map of post-Middle Miocene (Sarmatian) 
structures of the Eastern Carpathian bend area. Late
Miocene–Quaternary
kinematics possibly also localized the centers of Late
Pliocene–Quaternary alkalic-basaltic volcanic activity in the
Pers¸ani Mountains along the
westernmost normal fault of the Bras¸ov basin system.
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