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New structural, sedimentological, foreward modelling, 
apatite fission track, and seismic tomography data are the basis 
for a Miocene restoration of the Carpathian arc. For the last 
deformation period, south east ward movement of the Tisia­
Dacia block (TDB) is proved by structural data from the Eastern 
and Southern Carpathians, by sandbox forward modeling for 
its southeastern edge, and by seismic tomography from the 
Vrancea zone. Curved strike-slip faults in the Southern Carpat­
hians indicate a rotation pole for the TDB on the northwestern 
corner of the Moesian platform for late Egerian to Sarmatian. 
Time constraints for the movements of the TDB are given by 
sediments in pull-apart basins and negative flower structures 
along these strike-slip faults. Contemporaneously with the 
60° counter clock wise back-rotation of the TDB, the North­
Pannonian block (NPB) was restored using a 30° clockwise 
rotation. The different movements of the Inner Carpathian 
microcontinents (TDB and NPB) are compensated by stri­
ke-slip faulting along the Mid-Hungarian line. Retro-defor­
mation of back -arc extension in the Pannonian basin was 

also included into the model. Due to their N -S shortening 
during Alpine collision, the Eastern Alps were drawn back 
towards the south; we assumed a minimum shortening of 
100 km for the early Miocene restoration. 

Two critical points arose during this restoration which -
with the available data - could not be cleared up: (1) Was 
the Moesian platform fixed during the whole time? No 
proofs exist for Tertiary movements at the eastern margin of 
the Moesian platform, so that we assumed that it was fixed. 
(2) Shortening in the Eastern Alps should be much more than 
the assumed 100 km (for early Miocene), to bring them 
together with the NPB and the TDB into an E-W trending 
line. A 90° back-rotation of the TDB strongly suggests such 
a E-W trending northern margin of the two microcontinents. 

Main driving mechanism for the middle Miocene tecto­
nic evolution of the Carpathians is a northeast-to eastward 
retreating subduction zone beneath their northern and eastern 
margins. Segmentation of the subducted slab into two parts 
facilitated differential movements between the two microcon­
tinents in the Inner Carpathian realm. In contrast to the TDB, 
the NPB was additionally affected by lateral extrusion from the 
Eastern Alps. Collision with the European foreland and follo­
wing slab detachment concluded the separatistic evolution of 
the Inner Carpathian microcontinents. 
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Evidence of volcanic activity during the Mesozoic can 
be found in all the main Western Carpathian geotectonic 
zones/units. In a NW-SE cross-section through the Western 
Carpathians of Poland, Czech Republic, Slovak Republic 
and Hungary a wide range of volcanic rock types outcrops 
in various Mesozoic units. Using the division ofthe Western 
Carpathians into three main zones Outer, Central and Inner, 
with the Peri-Pieniny lineament and the Margecany-Ubenik 
deep fault zones as dividing lines - it is clear that each unit is 
characterized by a particular type of volcanism active in various 
times. From the stratigraphical point of view, the volcanic activity 
of the Western Carpathians sector of the Tethyan belt took place 
within a long period (Triassic-Early Cretaceous). In the inner­
most tectonic zones it occurred in the Cretaceous period. 

Within the time span from the Upper Barremian till the 
end of the Albian, volcanic activity is documented in Outer 
(Silezic unit) and Central (Tatric unit, Krizna nappe) Wes­
tern Carpathians. Thus, volcanic activity took place within 

1104 

the pre-nappe emplacement time period. Geochemical stu­
dies came to the conclusion that volcanics have the charac­
teristics of alkali basaltlbasanites (rarely alkali lamprophyres). In 
the Outer Western Carpathians, a wider differentiation range of 
rocks is found (from picrites to syenites), while in the Central 
Western Carpathians the rock composition corresponds mo­
stly to basanites (rarely picrites). Generally, approx. 100-120 
Ma ago, in these units there was extensional, non-subduction, 
supra-continental regime. However, the riftogenesis lasted 
only a short time; compression processes started in the next 
period, closing the volcanic vents. 

The volcanic-sedimentary sequences of the Triassic-Ju­
rassic age, which are the integral part of the Inner Western 
Carpathians, in contrast to the previous units contain volca­
nics of a tholeitic (MORB) and calc-alkaline character. 
These sequences occur in a geotectonically very complica­
ted zone of tectonic/orogenic activity (island arc, active 
continental margin) on the one hand, and simultaneously in 
the domain of the Meliata ocean on the other one. The 
dismembered portions of the oceanic crust are known as 
incomplete ophiolites. The diverse character of volcanic 
rocks in individual tectonic units demonstrates that the pro­
cesses of spreading, as well as compression and subsequent 



subduction fundamentally influenced the volcanic activity 
and their products . From this point of view, the presence of 
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dismembered ophiolites (Meliata unit, Szarvasko unit) in the 
Inner Western Carpathians is characteristic. 
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Magnetotelluric results obtained along the two profiles 
crossing the Eastern part of the Pannonian Basin, southward 
of the Apuseni Mountains, the Transylvanian Basin and the 
flexure zone of the South Carpathians, are presented. The 
paper points out the vertical development of the Dacides; 
Transy lvanides and their sedimentary cover by means of the 
resistivity contrast limits and suplies information regarding 
the transition zone from the lower crust to the upper mantle 
(18-24 km for the Inner Dacides and 28-36 km for the 
Median Dacides), as well as the upper limit of the astheno­
sphere, emphasized at 60-70 km depth. 

The thickness and the making of the sedimentary cover 

is revealed, too. The mapping of the major Tethyan suture 
(ophiolitic suture), placed between two continental crustal 
blocks belonging to the Inner and Median Dacides, which 
offers important elements to the study of the evolution of the 
Pannonian-Carpathian system is also significant. The featu­
res of the pseudosections elaborated for the electrical resi­
stivity and phase distribution, depending on the depth, are 
related to the transcrustal fracture and the main tectonic 
relationship, as well as to the obvious trend of subduction, 
characterizing the major tectonical units. As concerning the 
volcanic activity, some important intrusive bodies (N eogene 
and Cretaceous-Paleocene in age) are individualized. By 
correlating these data it was possible to elaborate quantita­
tive models and to sustain certain hypotheses regarding the 
evolution of the above mentioned area. 
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Taking into account the large scale of investigations of 
the Pannonian-Carpathian-Dinaride system litho spheric 
structure, we state that the Ukrainian part of Carpathian Arc 
remains poorly investigated yet. Although, all attempts to 
imagine the asthenospheric and litospheric processes in the 
region connected with the collision between the Pannonian­
Carpathian and Eurasian plates and to develop geodynamic 
models ofP ANCARDI evolution are insufficient without an 
extension of investigations to that region. Thus, one of the 
important questions, connected with the exploration of deep 
structure and reconstruction of lithosphere processes deve­
loping in the Central Europe is a prolongation of the Carpat­
hian zone detailed study to the South-East from territory of 
Poland. The last have a great importance not only for the 
investigation of the Earths deep structure, but for the under­
standing of the processes in the Pannonian massif - Car­
pathian mountains and their framing formation. Going out 
of the essential necessity of the structural re-interpretation 
of the Pannonian-Carpathian zone in the West Ukraine and 
adjacent territories, further investigations must be oriented 
to the reproducing of the medium volume model up to the 

300 km depth using devices and numerical methods that 
have been tested on the territory of the Central Europe. In 
this situation we propose our contribution into fulfilling of 
the program in the form of material, technical, personnel, 
informative and organizing, executive help in providing of 
special seismological observations in order to investigate the 
Earths deep structure in the West regions of Ukraine with 
the aim of prolongation of Pannonian-Carpathian zone stu­
dy from Polish part onto the South-East direction. Model 
experiments would be carried out in Ukraine and neighbor 
countries with the aim to improve computer model results 
and to deliver data of modeling experiments to the colleagu­
es. Algorithms of solution of the direct-inverse dynamical 
seismology problem that use the matrix method, finite ele­
ment method, damped least-square technique method utili­
zing experimentally registered seismograms are elaborated 
by our group. Matrix method give the possibility to analyze 
wave types and multiples in seismic fields. With the help of 
finite element method we model the areas with complex 
lithosphere structure: unelasticity and nonlinearity. Com­
plex of two methods developed will give the possibility to 
investigate the lithosphere structure in great depth. In this 
connection experimental observations were used to compare 
with the results of the mathematical modeling to examine 
the proposed methods on the Ukrainian territory. 
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