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The Pannonian Basin is the largest of a group of Miocene-age extensional basins within the arc of the Alpine-
Carpathian Mountain Ranges. These basins are extensional in origin, but the surrounding Carpathians result from
sustained convergence during and since the period of active extension. A significant part of the mantle lithosphere
here has been replaced, as gravitational instability caused an overturn of the upper mantle. The Carpathian Basins
Project (CBP) is a major international broadband seismology experiment, supported by geodynamical modelling
and designed to improve our understanding of the structure and evolution of the lithosphere and upper mantle
beneath the Pannonian and Vienna Basins. Between 2005 and 2007 we deployed 56 portable broadband seismic
stations in Austria, Hungary and Serbia, spanning the Vienna Basin and the western part of the Pannonian Basin.
Arrival time residuals from teleseismic earthquakes are delayed by about 0.8 sec in the Vienna Basin and early by
a similar amount in southwest Hungary. Tomographic inversion of the travel time residuals shows relatively fast
P-wave velocities in the upper mantle beneath the western Pannonian Basin and slow P-wave velocities beneath the
West Carpathians. Seismic anisotropy (SKS) measurements reveal an intriguing pattern of lithospheric anisotropy:
in the north-west the fast direction is generally elongated EW, perpendicular to the shortening direction across the
Alps. Across the Vienna Basin the fast direction is NW-SE, perpendicular to the major bounding fault systems.
Across the Pannonian Basin the dominant fast direction is EW, but in several locations the vectors are rotated
toward NW-SE. The Mid-Hungarian Line, a major strike-slip structure already clearly identified in the gravity
field, also is associated with abrupt changes in the azimuth of lithospheric anisotropy. Receiver function analysis
of the seismic discontinuity at 670 km shows significant structure on scales of order 100 km, and in general it
is anomalously deep by 10’s of km beneath the Pannonian Basin. The object of these investigations is to use the
seismic data to discriminate between different models for how this orogenic system evolved. In support of this
aim we are developing 2D and 3D mechanical models of lithospheric deformation driven by boundary stresses and
gravitational instability of the mantle lithosphere.



