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The relationships between the geological structure and hydrocarbon system
in the Slovak part of the Danube Basin
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Abstract. The Danube Basin spreads on the territories of Austria, Hungary and Slovakia. This
interpretation focuses on the large central part of the basin on Slovak territory. Until recently, little
was known about the lower part of the Neogene fill. Re-processing of older reflection-seismic pro-
files and measurements of newer ones have led to a better understanding of the lower structure of
the basin. Moreover, new significant features of the basin structure have been revealed in areas not

covered by seismic survey before.
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Study and Conclusions

An analysis of the tectonic-geological structure
showed that the deepest part of the basin is the Gyor-
Meder pull-apart basin (Fig.1) with its base reaching the
depths 0f 9.5 to 10 km (Hrugecky et al.,1993, 1996) . This
basin is most probably filled with Karpatian and Lower
Badenian sediments. However, even older (Paleogene? to
Ottnangian?) sediments cannot be excluded. The pre-
Tertiary basement surface of the central part of the basin
is dissected and broken by a system of major faults into
seven upper-crustal blocks (Fig.1). Moreover, an impor-
tant part of the pre-Tertiary basement of the central part
of the basin on Slovak territory is most probably built of
(according to seismic profiles) metasediments of
Paleozoic-Mesozoic cover and nappe sequences of the
Alps and West Carpathians. In places, these sequences
reach up to 2 000 - 3 000 m. It has also been found out
that the pre-Tertiary basement in the western part of the

basin, represented by Tatric crystalline rocks, is formed’

(according to reflection-seismic data) into one to three
superimposed tectonic scales (Hrusecky, 1997, 1999 ).
Faults striking N-S (with slight deviations in both di-
rections) and NE-SW predominate in the Slovak part of
the basin. These faults are accompanied with significant
transversal W-E and WSW-ENE oriented faults (Fig.1).
Newer seismic profiles and newer gravity maps did not
confirm any important faults of Sudetic direction (NW-
SE). In the past, these NW-SE vergent faults were con-
sidered to have played a major role in the forming of the
pre-Tertiary and Tertiary structure of the basin. Some
major faults in the basin (e.g. the Certovica-Mojmirovce
fault system, the Hurbanovo line, etc.) are re-activated in
places of old pre-Tertiary tectonic lines, some of them
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having been produced as late as during the basin evolu-
tion (e.g. the Cifer transversal fault, the Medvedov fault,
the Kolérovo fault, etc.).

The different areal and time activity of the major
faults in time and area lead to more or less significant
reconstructions of the tectonic style in the basin evolution
history. Therefore, different styles of sedimentation and
tectonics occur in different internal levels of the basin.
Four structural levels of the basin fill can be distinguished
in the central part of the Danube Basin (from the oldest to
the youngest):

a) level 4 - lower extensional level represented by the
fill of the Gyor -Meder pull-apart basin (Paleogene?-
Ottnangian?, Karpatian to Lower Badenian);

b) level 3 - upper extensional level (Lower Badenian
to Sarmatian);

c) level 2- transitive extensional-thermal (early ther-
mal) level (Lower Pannonian);

d) level 1 - thermal level (Middle Pannonian to Qua-
ternary).

The tectonic evolution of the Slovak part of the
Danube Basin has been controlled by two subsequent
phases of tectonic formation:

I) Crustal extension phase - (Paleogene? - Ottnan-
gian?), Karpatian to Lowest Pannonian (17.5-11.0 MA);

2) Thermal collapse phase - later Lower Pannonian
to Recent (11.0-0.0 MA).

According to the main features of the geological struc-
ture and tectonic evolution, the Slovak part of the Danube
Basin has been classified among polyhistoric, composed
basins (global classification of basins after Shannon and
Naylor, 1989). This classification of the basin is based on
the fact that the Slovak part of the Danube Basin includes
in its “basinal curve*, according to which it has been de-
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Fig. | Slovak part of the Danube Basin - significant upper crustal blocks and important faults (modified afier HruSecky et al., 1998)

veloping in time, at least two pure basin types (pull-apart
and rift basins), and the final stage of its evolution is as-
sociated with thermal collapse (Hrudecky et al., 1998;
Hrudecky and Pospisil, 1999) The hydrocarbon prospec-
tion parameters of such polyhistoric, composed basins
terminating with the thermal sag phase are very good.
Even, on assumption of a small number of structural

phases during the basin evolution, these basins are con-
sidered to be the most promising in regard to the genera-
tion and accumulation of hydrocarbons (Shannon and
Naylor, 1989).

Evaluation of the hydrocarbon prospection parameters
in the Slovak part of the Danube Basin shows that at least
its central part has sufficiency of source rocks, potential
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traps and reservoir rocks in the pre-Tertiary basement and
within the Neogene fill. Until now, eight prospective ex-
ploration areas have been defined. The most promising
strata for hydrocarbon prospection appear to be sands
and sandstones of levels 2 and 3 (Badenian, Sarmatian
and Lower Pannonian sediments) and the weathered
surface of the pre-Tertiary basement in the shallower
parts of the basin (Hrugecky, 1997, 1999). A favourable
factor is the large number of direct and indirect
indications of hydrocarbons in boreholes, but also
within the reflection seismic profiles. Misgiving of high
or dominant contents of non-hydrocarbon gases in the
gas mixture in the basin need not be well-founded.
World experience (e.g. Hunt, 1982) shows that
hydrocarbon gases together with non-hydrocarbon gases
(CO;, N,, H,S) in basins frequently display areal and
also depth zonality. Gas quality maps (Hrudecky et al.,
1996) of sediments of the level 2 (Lower Pannonian)
confirm that there is a high-methane-content zone in the
central part of the Danube Basin. Positive for
hydrocarbon exploration is the existence of several
prospective areas inside this Lower Pannonian high-
methane-content zone or in its vicinity.
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