GeoLines 19

84

2005

slip fault in the light of geomorphological, geophysical and
paleomagnetic data (Western Carpathians). Geologica Carpathica, 53: special issue, CD.
BAUMGART-KOTARBA, M., MARCAK, H. and MÁRTON E.,
2004. Rotation along the transverse transforming Orava strikeslip fault: based on geomorphological, geophysical and paleomagnetic data (Western Carpathians). Geologica Carpathica,
55: 219-226.
BENKŐ K., FODOR L. and MÁRTON E., 2005. Structural and
paleomagnetic analysis of Miocene rocks in Northern Transdanubia. 3rd Meeting of the Central European Tectonic Studies Group and 10th Meeting of the Czech Tectonic Studies
Group. GeoLines in this volume.
KARÁTSON D., MÁRTON E., HARANGI Sz., JÓZSA S., BALOGH KAD., PÉCSKAY Z., KOVÁCSVÖLGYI S., SZAKMÁNY Gy. and DULAI A., 2000. Volcanic evolution and
stratigraphy of the Miocene Börzsöny Mountains, Hungary:
An integrated study. Geologica Carpathica, 51: 325-343.
LESIĆ V., MÁRTON E. and CVETKOV V., 2004. Post-Badenian
counterclockwise rotation in the central part of the Southern
Pannonian Basin: new paleomagmetic results from Fruška
Gora, Serbia. New Trends in Geomagnetism. Paleo, Rock
and Environmental Magnetism. 9th Castel Meeting. Contributions to Geophysics and Geodesy, 34: 88.
MÁRTON E. and FODOR L., 2003. Tertiary paleomagnetic results and structural analysis from the Transdanubian Range
(Hungary); sign for rotational disintegration of the Alcapa
unit. Tectonophysics, 363: 201-224.
MÁRTON P. and MÁRTON E., 1968. Palaeomagnetic study on
andesites from the Cserhát Mountains (in Hungarian). Magyar Geofizika, 9: 224-230.
MÁRTON P. and MÁRTON E., 1969. Palaeomagnetic study on
andesites from the Mátra Mountains (in Hungarian). Bulletin of the Hungarian Geological Society, 99: 166-180.

MÁRTON E. and MÁRTON P., 1999. Tectonic aspects of a paleomagnetic study on the Neogene of the Mecsek Mountains.
Geophysical Transactions, 42: 159-180.
MÁRTON E., VASS D. and TÚNYI I., 2000. Counterclockwise
rotations of the Neogene rocks in the East Slovak Basin. Geologica Carpathica, 51: 159-168.
MÁRTON E., PAVELIĆ D., TOMLJENOVIĆ B., AVANIĆ R.,
PAMIĆ J. and MÁRTON P., 2002a. In the wake of a counterclockwise rotating Adriatic microplate: Neogene paleomagnetic results from Northern Croatia. International Journal of Earth Sciences, 91: 514-523.
MÁRTON E., FODOR L., JELEN B., MÁRTON P., RIFELJ H.
and KEVRIĆ R., 2002b. Miocene to Quaternary deformation in NE Slovenia: complex paleomagnetic and structural
study. Journal of Geodynamics, 34: 627-651.
MÁRTON E., SCHOLGER R., MAURITSCH H.J., TOKARSKI
A.K., THÖNY W. and KREJČÍ O., 2003. Counterclockwise
rotated Miocene molasse at the southern margin of Stable Europe indicated by palaeomagnetic data. 6th Alpine Workshop.
Annale Universitatis Scientiarum Budapestinensis de Rolando
Eötvös nominatae sectio geologica, 35: 96-97.
MÁRTON E., TOKARSKI A.K. and HALÁSZ D., 2004. Late
Miocene counterclockwise rotation of the Pieniny andesites
at the contact of the Inner and Outer West Carpathians. Geologica Carpathica, 55: 411-419.
PANAIOTU C., 1998. Paleomagnetic constrains on the geodynamic
history of Romania. In: J. SLEDZINSKI (Editor), Monograph
of Southern Carpathians. Reports on Geodesy, 7: 205-216.
PÓKA T., ZELENKA T., SEGHEDI I., PÉCSKAY Z. and MÁRTON E., 2004. Miocene volcanism of the Cserhát Mts. (N. Hungary): Integrated volcano-tectonic, geochronologic and pertochemical study. Acta Geologica Hungarica, 47: 221-246.
SCHOLGER R. and STINGL K., 2004. New paleomagnetic results from the middle Miocene (Karpatian and Badenian) in
Northern Austria. Geologica Carpathica, 55: 1-8.

Coupling between Foreland and Backarc Basins Post-Orogenic
Vertical Movements: Neotectonic Deformations in the SE
Carpathians – Transylvania Basin Corridor
Liviu MATENCO1, Marius TILITA2, Sierd CLOETINGH1 and Corneliu DINU2
1

2

Netherlands Research School for Integrated Solid Earth Science, Faculty of Earth and Life Sciences, Vrije Universiteit, Amsterdam,
The Netherlands
University of Bucharest, Faculty of Geology and Geophysics, Bucharest, Romania

The Carpathians represent a key site for studying processes linked
to lateral variations in continental collision mode, development
of unusual foredeeps and relationship with opening and evolution
of backarc basins, large scale post-collisional deformations and
differential vertical motions along the orogen. The SE part of this
highly arcuate orogen presents an adequate opportunity to study
large scale Pliocene-Quaternary (neo)tectonic patterns associated

mainly with significant differential vertical movements along, and
across the orogen. In this context, intra-plate folding due to the
Pliocene to Quaternary inversion of the locked Carpathians foreland and Transylvania basin system appears to play a more important role than hitherto assumed. Deformation is asymmetric, with
larger wavelengths in the Carpathains foreland, the amplitude
gradually decreasing towards the Apuseni Mountains.
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In the Carpathians foreland, along the entire sector of the East
and South Carpathians where the Moesian platform is present in
the foreland, the frontal part of the thin-skinned nappe pile is covered by post-collisional Uppermost Miocene to Quaternary deposits with up to 5 km thickness. Particularly large subsidence in
the centre and large scale tilting on the western flank of the Focsani basin is just a Pliocene-Quaternary interference of a crustal
folding mechanism with increased effects in this particular sector of the chain. Here, the inversion taking place at the end of the
Pliocene has led to large scale vertical movements have, actively
changing the shape of the basin, the overlying topography and
the rivers network. This has led to exaggerated Pliocene-Quaternary sedimentological features, as a direct result of the interplay
between actively uplifting source areas, mass transport in the adjacent basins and possible climatic changes taking place at the beginning of the Quaternary. The amplitude of the subsidence in the
Focsani basin area is furthermore exaggerated by the uplift in the
neighbouring East-European/Scythian block, undergoing contrasting lithospheric folding.

Towards the Carpathians hinterland, the amplitude of the
vertical movements is gradually decreasing. The overall folding
mechanism induced a Pliocene – Quaternary uplift, recorded
in the Persani and Apuseni Mountains, and subsidence in the
Brasov basin and, at a reduced scale, further to the west in the
Transylvania basin. In the later, the Middle Miocene salt formation detaches in the post-Pannonian times the larger wavelength
folding subsidence of the pre-Miocene basement from the very
short, up to 20 km shallow folds of the Middle – late Miocene
sequence. The basin has recorded significant tilting movements,
and near the South Apuseni Mountains, large scale NE-SW oriented thrusting took place, reactivating inherited Cretaceous-Eocene Transylvanides structures. The large scale differential Pliocene – Quaternary deformations depicted in the present study
reflect the impact of the lithosphere to surface processes on the
recent topography in post-collisional times. It represents also
a prime example of the impact of inherited crustal and lithospheric structure on the recent evolution of continental intraplate
areas.
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The supracrustal Stronie formation, together with a variety of
gneisses embracing small bodies of granulites and eclogites,
forms the Orlica-Śnieżnik Dome (OSD) – a unit with a complex
tectono-metamorphic history. New U-Pb SHRIMP zircon ages
for three samples of acid metavolcanic rocks yielded similar ages
of ca. 500 Ma, interpreted as the age of crystallization of their
magmatic precursors. Some zircons interpreted as inherited xenocrysts reveal ages of ca. 520 and 560 Ma. The oldest ages ranging
from ca. 1,3 to 2,1 Ga were ascertained for a few rounded xenocrysts from two samples. Thin metamorphic rims with high U and
Th content were found on several grains coming from one sample. These rims reveal the age of ca. 330–340 Ma. Geochemical
data based on measured concentration of trace elements and Sm,
Nd and Pb isotopic ratios favours an active continental margin as
a geotectonic environment in which protolith of acid metavolcanites and, what follows, the entire Stronie Formation of the OSD
was formed. The tectono-thermal episode taking place in this geotectonic setting at ca 500 was responsible for melting of an older
continental crust (probably of Cadomian age, as it is indicated by
the ages of inherited zircons ranging from 520 to 560 Ma) leading to formation of different kind of granitic rocks. However a
geotectonic setting and mechanism controlling the early stage of

the tectono-metamorphic evolution of the OSD is difficult to reveal, the P-T trajectories obtained for rocks of the Stronie formation, with prograde P-T evolution dominated by the increase of
temperature with a moderate increase of pressure together with
moderate P-T ratio, favour continental collision as a geotectonic process controlling the early stage of its metamorphism. This
thermal event was responsible for growth of ca. 330–340 Ma old
metamorphic rims on 500 Ma old zircon grains. Shortening connected with this collision led to the subduction of the Stronie formation causing the metamorphism of rocks under the amphibolite facies conditions. Structural relicts of this shortening, occurring in form of rare intrafolial folds and traces of steep foliation
planes preserved as a inclusion trails in porphyroblasts, indicates
that shortening took place along the general E-W direction. Subsequent uplift was accompanied with a development of a bi-vergent tight to isoclinal folds, resulting form subvertical shortening
and flattening. Under this circumstances primary isograd pattern
was developed, indicating decrease of the peak-metamorphic
conditions towards the west. As a result of continuous convergence and due to the lack of space, movements along the colliding crustal units took place. This latter event is treated as a cause
for disturbance of the isograd and isotherm pattern observed
within rocks of the Stronie formation. It is also responsible for
zonal shearing, taking place generally along the N-S direction.
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