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In the hydrocarbon exploration surface geophysics has been of primary role and 
its success or unsuccess considerably affect the chances of the subsequent exploration 
phases.

The first seismic surveys in Hungary were carried out in the late thirties. The 
Geophysical Exploration Company measured nearly hundred thousand km seismic 
profiles between 1952 and 1985 in Hungary. The early seismic surveys supplied 
basic information about the regional structures but, in most cases, only the upper 
part of the Neogene sediments could be explored in detail. Still, significant hydro
carbon bearing structures of the Neogene beds were explored. In the mid sixties with 
analog magnetic recording instruments shallow and medium depth ranges could be 
surveyed but the deeper zones could not be mapped.

Since the early seventies by means of digital data recording and multifold 
coverage it is possible to get good penetration and to trace the base of the Neogene all 
over Hungary. Moreover, in many cases it has been possible to get structural and 
tectonic information about features below the Neogene sequence (M olnár, 1976; 
1982).

Based on some thousand boreholes drilled for examination of structural forms 
indicated by many ten thousand kilometers seismic profiles and seismic measurements 
in the Pannonian basin, first of all the thickness of the prospective Neogene sequence 
(Fig. 1) is roughly known (Kőrössy, 1980; Pogácsás, 1980: K ilényi and Rumpler,
1985).

The maximal thickness of the Sarmatian and older Miocene sediments accumu
lated in the Neogen depressions amounts to 3 km in certain zones. That of the Pan
nonian and younger strata overlying unconformly or by correlative conformities 
these sediments, is as much as 5 to 5.5 km.

As we know so far, the maturated Neogene sediments filling the deep depressions 
constitute the most significant hydrocarbon generating sequence. Hydrocarbons 
deriving from Neogene sediments were trapped in Mesozoic and Palaeozoic formations 
partly by lateral, partly by downward migration.

The Geophysical Exploration Company’s modern seismic profiles bear geometric, 
tectonic, stratigraphic as well as facial information. By means of their seismostrati- 
graphic analyses the individual depositional units, their spatial and temporal position 
and the unconformity surfaces dissecting the sedimentary sequence can be identified. 
Depending on the density and accuracy of the available borehole information as well 
as on the basis of the seismic information and of the resolution of seismic data the 
events of basin evolution, the subsidence and filling of the individual basin parts can 
be reconstructed and the geothermic history of the sediments can be determined.
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Comparing and supplementing the data from the seismic facial analyses with the 
sedimentological results the reconstruction of basin evolution can be carried out also 
in regions where no suitable borehole data are available (e.g. deep basins). The de
termination of the deposition environment according to seismic data provides a 
possibility to assess the content and type of the organic matter as well as the expected 
position of hydrocarbon accumulation zones related to subtle traps. Case studies on 
different types of hydrocarbon deposits (compressional anticlines, structural and 
unconformity traps, growth faults related traps palaeogeomorphic traps) explored in 
the Pannonian basin as well as their appearance in the seismic profiles will be present
ed. The location of seismic profiles are shown on Fig. 1.

i Compressional anticlines
On the seismic profile (Fig. 2) measured in the Budafa deep zone (west Hungary) 

hydrocarbon fields relating to compression anticline are seen. Above the strongly 
dipping Karpatian, Badenian, Sarmatian and Pannonian sediments filling the de
pression, the surface terrain shows also elevated position. In the exploration of the 
hydrocarbon fields in the Pannonian strata the surficial dip measurements carried out 
by geological compass for half a century ago played important role.
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In harmony with the seismic picture, the Pannonian strata do not form deposition 
archs with sedimentary origin but are shown active folds (zone of the Savian folds).

In this region the recent seismic measurements aim to investigate the Neogene 
basement. For the sake of the subsequent exploration of the gas and gas-condensate 
field explored in the last years the stratigraphic, structural and tectonic conditions of 
the deep-lying Neogene formations should be revealed.

ii Structural and unconformity traps
On the seismic profile (Fig. 3) measured in the region of the Kiskun depression 

a hydrocarbon accumulation zone is seen related to compression folding. In this 
region in relation with the Miocene horizontal plate motions along wrench faults a 
pull-apart-type basin developed. Parallel with progress of the strike-slip movement 
the southeastern part of the depression subsided ever deeper along listric faults (Po
gácsás, 1985). Faults are ever younger when moving toward the margin of the de
pression. Parallel to or shortly after the extension subsidence of the southwestern 
part, due to the compression regime developed in the northeastern part the Miocene

Fig. 3.
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sediments of that part were arched and the top of the arch was uplifted. This uplift 
led to erosion. In the profile it can be fairly well seen that the formations of the Pan
nonian cycle overlie older Miocene by erosion unconformity.

The hydrocarbon traps were developed partly below this unconformity, partly 
in the deeperlying Middle Miocene sandstone sequences.

In the northeastward rising Mesozoic basement also gas and oil reservoirs are 
found in higher tectonic position.

in Palaeogeomorphologic traps
On the next seismic profile (Fig. 4) the Martfű CH field can be seen. In different 

regions of the area hydrocarbons and carbon dioxide are found in formation of 
different geological age.

The oldest reservoir rocks are Lower Cretaceous diabase and limestone. The 
Miocene sedimentary rocks as well as the Lower Pannonian marls overlying these 
rocks are gas-bearing. Gas fields are known in the Lower Pannonian pinching out 
sandstones as well.

Fig. 4.
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The individual CH pools are bound to stratigraphic—palaeogeomorphological 
traps.

The profiles intersect the progradational delta series nearly in dip-direction. The 
progradation filling progressed from NW to SE.

iv Traps related to growth faults
On the seismic profile intersecting the Szarvas hydrocarbon field (Fig. 5) several 

reservoir horizons are seen. In the Upper Pannonian six, in the Lower Pannonian 
fourteen traps were discovered so far. The movements along the rejuvenated tectonic 
lines of the basement might affect also the Pannonian formations, thus the Pannonian 
reservoir sequence was also dissected. This is why in the Lower Pannonian traps of 
the individual areas gas of different composition was accumulated.

Fig. 5.

The Szarvas region displays a characteristic listric growth fault that affected also 
the Quaternary sequence. In harmony v/ith these tectonic forms, in the downthrown 
roll over structure is found. Its tops occur in displaced position, i.e. displaced along 
the fault plane similarly to the Pannonian horizons.
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The fault plane is flattened parallel with increasing depth and is probably con
tinued in a low angle normal fault.

CH perspectives
The geochemical investigations (K oncz, Szalay, Vető, Völgyi, Vándorfi) 

proved that the Palaeogene and Mesozoic sedimentary formations are also hopeful 
from the point of view of hydrocarbon generation.

Their maximal thickness can be assumed in the central part of the Great Hun
garian Plain (Nagykunság). Total thickness may reach as much as 8000 m.

The major part of the Mesozoic formations that may be potential hydrocarbon 
source rocks reached the temperature window needed to hydrocarbon generation in 
the Neogene.

The lower boundary of the depth range to be investigated by hydrocarbon ex
ploration seismic measurements can be put to the lower boundary of the thickest 
sedimentary sequence.

This depth boundary coincides with the average focal depth of the earthquakes 
in Hungary (Zsíros, 1984) that indicates stresses accumulated during tectonic move
ments and which generate deformation first of all in this or in smaller depths. The 
lower boundary of the tectonically active upper zone probably coincides with the 
high-conductivity zone indicated in the Neogene basement by the geoelectric measure
ments (Á dám, N agy).

In some areas the hydrocarbons emigrating from the sedimentary formations 
accumulated in the traps relating to zones of the metamorphic basement of secondary 
porosity. For this reason, within this depth interval it is reasonable to explore the 
internal structure of the Metamorphic Basement, too.
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