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Morphology of the Carpathian Gravity Field in the Light of Seismic
Data Provided by Experiment CELEBRATION 2000
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Experiment CELEBRATION 2000 provided a new image of v,-
velocity structure of the crust and the upper-most lithosphere in
the area of Western Carpathians. Three cross sections along pro-
files CEL 01, CEL 04, CEL 05 crossing boundary of the orogen
are crucial for studies of the gravity field morphology.

For a general recognition of the relation between these two
kinds of data, the gravity modelling was performed in this study
as a common fit of a set of densities attributed to seismic layers,
where each density is space-constant in its layer. Each of densi-
ties conforms phenomenological limitation given by minimal and
maximal velocity in the given layer, like it is illustrated by the
well-known Nafe-Drake velocity-density relation. The simplified
model of the subcrustal density distribution, where compensating
masses are located near one horizontal plane, was used for testing
presence of isostasy (Fig.). This preliminary study of the gravity
field along these three profiles gave a clear evidence for presence
of subcrustal isostatic compensation with estimation of the chara-
cteristic depth of compensating density structures.

The method being formulated as a universal procedure allows
for comparison between profiles. The profile CEL04 gave at most
spectacular results including semi-quantitative hypothesis as to
the deviations from isostatic equilibrium in lithospheric segments
along the profile and as to the horizontal density diversity in the
upper-most mantle between platforms, while the two others profi-
les are not so promising for future studies. This two, less success-
ful cases open questions as to the adequacy of the assumption of

2-D structure of the medium along the profiles CEL 01, CEL 05
or as to the quality of corresponding seismic data but first of all
they show necessity of modifications in the modelling procedure.
The last can be done by application of a velocity dependent den-
sity model in each of layer or by division of some layers, based on
seismological or tectonic assumptions, what could improve ac-
cordance between seismic and gravity data.
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® Fig. 1. Draft illustrating anti-projection of mass distribution,
used for construction of the model of formal compensative
sources.



