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Geophysical and geochemical research in the Pannonian Basin has
provided several new results in the last decades. These achieve-
ments offer a complex and systematic opportunity to refine the ba-
sin structure and to more clearly understand some major steps in
the formation and evolution of the region. This paper deals mainly
with the regional tectonic zones and geological units, which deter-
mine the major structural architecture of the Pannonian Basin.

One of the most significant database regarding the Pannonian
Basin is the dataset of the CELEBRATION 2000 project. This 3-D
deep seismic experiment was carried out in Central-Europe includ-
ing a part of the Pannonian Basin. Using the emerged database a 3-D
seismic tomographic inversion of the whole crust can be achieved.

Potential field geophysical methods, although with restricted
penetration depth, may also carry significant geological informa-
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tion. In the last decades not only the potential filed geophysical
database has expanded, but the methodology of data evaluation
has also extensively improved. Thus, reprocessing the expanded
data may considerably contribute to the understanding of some
important problems of the Pannonian Basin.

Besides geophysical methods, geochemical and microstructu-
ral analyses of xenoliths carrying direct information on the deep
crust and upper mantle also play an important role in the complex
understanding of lithospheric evolution. These analyses provide
further independent reliable results concerning the studied por-
tions of the basin. These results in the paper are interpreted toge-
ther with tha data produced by geophysical methods.

Based on the analysis of the 3-D tomographic velocity field
the Raba and Balaton Line should be interpreted as significant
shear zones, which occur along the full depth range of the crust.
Along-section force field measurements indicate these struc-
tural zones as density and susceptibility contrasts running from
the base of the Pre-Tertiary to lower crustal depths. This result
supports the interpretation of the zones being deep shear zones.
Magnetic and gravity maps also indicate the Raba and Balaton
Line as deep structural zones in accordance with the geologi-
cal information. Furthermore, the force field measurements im-
ply that the Zagrab-Zemplén Line could also be interpreted as
a deep shear zone, moreover, the existence of several other deep
structural zones is foreseen. Since the volcanic bodies indicated

by the magnetic maps represent processes occurring at deep crus-
tal or even mantle depth these data also support that the struc-
tures may run down to greater depth

Based on the coincidence of geophysical data, the interpreta-
tion of the analysis of the 3-D tomographic velocity fields can
be confirmed. Thus, the Rdba and Balaton Lines are deep shear
zones cutting through the whole crust, whereas the TCR unit oc-
curs on the result-section as an “individual body”, suggestibly
in autochthonous position, different from its environment in the
full vertical thickness. Geochemical and microstructural analy-
sis of mantle xenoliths not only supports these interpretations but
expands them to the upper mantle. Therefore, the TCR can be in-
ferred as an individual lithospheric scale unit, which is bounded
on the North by the Raba-(Didsjen6-Hurbanovo) Line and from
the South by the Balaton Line being shearzones running down to
upper mantle depth. It still a matter of debate whether the TCR
should be interpreted as a lithospheric fragment or a microcon-
tinent. Shear zones with the suggested scale are mainly formed
along horizontal displacement zones.

The tomographic sections do not indicate the Zagrab-Zem-
plén Line as a sharp feature. However, regarding force field geo-
physical and geological data this line is still inferred as a first
order structural zone. Further, more detailed processing of the
tomographic data (e.g., ray tracing inversion) could facilitate

a more accurate imaging of the structural zone.



