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Abstract. Some aspects of geodynamics of the Eastern Balkan region are discussed mainly on the basis of stress and
strain fields modelling by seismological and geodetic data.
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In this report an attempt to elucidate the geodynamics
of Bulgarian territory and the very adjacent lands from
seismological and geodetic view points is proposed.
For this purpose a short analysis of the historical and
nowadays seismicity is made. The fault plane solutions
of about two hundred earthquakes (Fig. 1)�����������
����������
and corresponding stresses are also analysed. For the purposes
of the quantitative stress and strain modelling some
seismic���������������������������������������������
��������������������������������������������
zoning is discussed and the main seismological and focal mechanisms characteristics for each zone
are presented. The mean stress tensors for most zones
are calculated by means of an inversion of the focal
mechanisms data using the technique of Gephart. The
released strain is computed from the moment tensors
of the focal mechanisms according to the relation of
Kostrov. In general, a predominant strike-slip stress
field is observed in Struma zone and Rhodopean zone.
The significant number of vertical movements from
the focal mechanisms data is supported by geological and geodetic data in Gorna Oryahovitsa zone and
Shabla zone, where the stress inversion shows a normal stress regime. The maximum compressive stress
oriented approximately E–W for the north–eastern
zone could be associated with the remnant effects of
the pushing of the west Black Sea basin, resulting of
the long time lasting riftogenesis in the central part
of the north Black Sea. The normal stress regime acting in Srednogorie zone results also from geological
and tectonic evidence of rifting processes and agrees
with the interpretation of the present day extensional tectonics. This result is in a good agreement with
the geological concepts of the Late Alpine evolution
of the depressions with the general trend of continuous subsidence of the grabens itself (Alexiev, 1999).
According to some authors (Tzankov et al., 1998;
Alexiev, 1999), all used geomorphological criteria for
recognising the Quaternary active faults in many parts
150

of the investigated territory evidence a predominant
listric faulting. This listric faulting, together with the
basins formation, allows us to accept the presence of a
subhorizontal extension of the upper part of the crust.
The misfit between the principal axes of the obtained
stress and strain tensors for almost all zones could be
explained with the dominated Quaternary listric faulting in the zones with many inherited faults from previous tectonic activities.
The GPS-measurements of the present state of
crustal deformation in the Eastern Mediterranean indicate that the biggest movements (around 30 mm/y) are
observed towards SSW in the central and southern
parts of the Aegean plate (Fig. 2). At the same time,
a few measurements in northern Greece reveal much
smaller movements in the south direction (around
5–6 mm/y). According to our investigations, the SW
part of Bulgaria is characterised by predominant south
movements with velocity around 3–4 mm/y, and some
places in Northern Bulgaria are characterised by simi-

Fig. 1. Distribution of the events with fault plain solutions

Fig. 2. GPS velocities obtained for the
Aegean region

lar oriented movements with almost the same velocity
(1–3 mm/y). The orientations and magnitudes of the
present crustal movements in southern and northern
Greece, south-western and northern Bulgaria can explain the predominance of extensional subhorizontal stresses in Central–Northern Greece and Eastern
Balkans. The extensional regime in the north Aegean
area and the influence of the Anatolian plate have
caused one additional opening of the south-eastern
parts of the Srednogorie zone (Tzankov et al., 1998).
In Bulgaria and the very adjacent lands, the focal
mechanisms and stress tensor inversion show that the
present acting state of stress is strictly connected to
the complex geodynamics of the Eastern Balkan area.
The prevailing normal extensional stresses obtained

from the seismological data could be explained by
the above discussed two main regional processes. The
first one is the post-collisional extensional collapse
of the Central Balkan orogen under influence of the
paleosubduction in the Vardar paleobasin (Zagorchev,
1996) and the present days pushing of the Adriatic
plate towards ENE. The second process is the complex influence of the existing SW horizontal movements along the North Anatolian fault while passing
through the Aegean Sea; it causes extension of the
south-eastern parts of Srednogorie zone and formation of an extensional province northern of the North
Aegean Trough. In general, the obtained mean strain
tensors of deformation show some agreement with the
calculated mean stresses.
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