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Results of deep geophysical survey within the framework
of the DANREG project
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The Geophysics Team of the DANREG project has constructed the contour map of the base
Pannonian for Hungarian and Slovak territories using new measurements and reprocessed earlier
measurements. The contour map of the pre-Tertiary basement has been made more correct based
on new seismic and telluric-magnetotelluric surveys. In magnetotellurics new results have been
achieved by investigating the two major structural lines of the region: the Raba-Hurbanovo-Dios-
jend and the Mur-M{rz lines.

From integrated interpretation of gravity, magnetic, magnetotelluric and seismic surveys the
conclusion has been drawn that the gravity and magnetic anomalies in the 8 km deep Neogene
basin lying between Bratislava and Gy6r having their source within the basement can be explained
by thinning of the crust, and by elevation of the mantle and the asthenosphere (mantle plume).
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1. Geophysical results concerning the thickness of the Pannonian
and lithofacies issues

Formations of Pannonian age can be found primarily in the large basin
between Bratislava and Komarom, and in the Vienna Basin. Reflection
seismic measurements played a decisive role in the investigation of the basins;
such surveys were performed everywhere, although with different line
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density. (Unfortunately, we have not received seismic material from the
Austrian territory, therefore we can discuss in detail only the Slovak and
Hungarian territories.) The most important thing is to point out that the
strongest reflections which can unambiguously be traced on the time sections
as well were obtained from the layer underlying the Pannonian series within
the basins. Thus, one of the most reliable results of geophysical investigations
is the depth map to the bottom of the Pannonian sequence (Fig. 1).

The Slovak and Hungarian maps — although based on measurements
performed at different times, with different instruments, with different line
density, and though the processing methods were also different — fitted
perfectly along the border, in spite of the fact that the depth to this horizon
is zero at the edges of the basin (e.g. at Bratislava or Tata), but exceeds even
the 5 000 m in the central basin (at Gabcikovo).

To construct the map the seismic measurements of Geofyzika Brno were
used in Slovak territory. VVNP expert H ruSecky constructed the map from
the up-to-date reprocessed versions of sections [HRUSECKYet al. 1993]. The
seismic material in Hungarian territory comes from the measurements of the
Hungarian oil industry (GKV) and partly from the measurements of ELGI.
At the beginning of the DANREG project the map constructed by the GEOS
group which combined the results of the two Hungarian institutions was
available. This was modified in the deepest part of the basin based on the
most recent measurements of ELGI performed in the framework of the
Kisalfold and DANREG projects, using the results of Papa, Herczeg and
Szeidovitz.

Determination of the thickness of the layers overlying the Pannonian is
by no means unambiguous. Although the 5000 m thick sedimentary sequence
is rich in reflections neither the bottom of the Quaternary nor the boundary
between the Pliocene and Pannonian (between the Lower and Upper Pan-
nonian according to others) is a characteristic horizon for any geophysical
method. This is probably due to the continuous sediment deposition. Geoelec-
tric measurements revealed a monotonous decrease in resistivity downwards
which suggests a general downward decreasing trend in the grain size. (This
is also clearly demonstrated by the magnetotelluric measurements shown in
Fig. 2). Thus, we ventured to determine the thickness of the overlayers only
along some profiles; these were handed over to the Geological Working
Group as working material.

It is mentioned for the sake of interest that the resistivity of the complete
Neogene sedimentary sequence, and particularly of the Pannonian forma-
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tions, is about two times higher in one of the largest and deepest basins of
the Carpathian Basin than the usual value in the other sub-basins. It is
interesting to connect this with the fact that here hydrocarbon exploration did
not bring outstanding results. The higher resistivity reflects either a grain
size not fine enough for hydrocarbon generation or the sediments are more
cemented and this is an obstacle to migration or there is no really impermeable
layer which is a prerequisite of trapping after migration.

2. Geophysical results in tectonic studies

Tectonic maps are, of course, based on surface observations, aerial and
satellite images, well data and results of geophysical surveys. Compilers of
the DANREG tectonic maps used all these kinds of information. They
examined all utilizable seismic profiles from the region, and carefully studied
the fractures in the basement and the “flower structures’ within the sediments.
Because no data are available in the deep basins attempts were made, for
example, at drawing tectonic conclusions from the gravity data available
everywhere. The filtered maps, gradient maps and the so-called lineament
maps can be used for that. A dozen versions of these maps were constructed
because effects caused by sources at different depths and of different lateral
dimension, sometimes not by tectonic features but simply by changes, say,
in rock density can be enhanced by different filters. There are, however,
tectonic features which are clearly reflected already in the Bouguer anomaly
map, by reduced isoline separation, e.g. the Hurbanovo-line. In Figure 9 of
the chapter on gravity [Sefara, Szabc present issue] that version of the
lineament map series is shown which enhances those variations of the gravity
field showing the closest correlation with different verifiable geological and
geophysical data and can be interpreted as effects caused by faults and
structural lines. This map should be considered as an extension of reliable
information from certain areas to less reliable, less known areas.

One of the most significant results of geophysical surveys is the
Réaba-Hurbanovo-Didsjend line detected by the magnetotelluric method.
This result is of special interest because the geological literature has been
dealing with the question of the Raba-line only since 1949 [Scheffer 1965].
Sometimes it was mentioned as the most significant structural line of the
region, sometimes as a mistake and therefore does not exist. Different ideas
were elaborated about its location if it did, indeed, exist, and there were
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different ideas about its continuation on Slovak territory. The existence of
the Riba-line was confirmed by the magnetotelluric measurements of the last
one and half decades, its location was determined; measurements carried out
in the framework of the DANREG project in the last five years demonstrated
that the Raba-line continues in the Hurbanovo-line in Slovak territory, then
in the so-called Ditsjend dislocation zone (Fig. 2). The magnetotelluric
measurements revealed the differences primarily in the basement formations
at two sides of the line. Atthe S, SE side of the line, where the Transdanubian
Central Range can also be found, a geoelectric layer of 1-3 fim was detected
within the basement at a depth of 4-10 km. The two areas can unambiguously
be distinguished even by qualitative analysis of the sounding curves measured
N and S of the line because the curves are strikingly different (Fig. 3). The
low resistivity of this deep layer can be explained in different ways (lithologic,
petrologic or hydrochemical origin), its presence remains a basic fact and
demonstrates the boundary nature of the line within the basement. The
magnetotelluric measurements keep the Raba-Hurbanovo-Didsjend line

Fig. 3. Characteristic magnetotelluric sounding curves from two sides of the Raba-Hurbanovo
line, a) station SDU3-7 can be found on the northern; b) station SDU3-4 on the southern side
of the line
3. abra. Jellegzetes magnetotellurikus szondazasi gorbék a Raba-Hurbanovo vonal két
oldalarél, a) SDU3-7 allomas az északi; b) SDU3-4 allomas a déli oldalrol
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within a 4-6 km zone along a length of almost 250 km. The plane of the fault
cannot be determined from the measurements but this striking difference
between the two sides of the line suggests a strike-slip structure rather than
an overthrust.

Seismic characteristics of the Raba-line were studied by KiLENYiet al.
[1991]. They described significant differences in the reflection image of the
basement, in the dip of the basement reflections, and how the reflections can
be traced. On the other hand, it is interesting that so-called flower structures
reflecting tectonic movements can be found on the S side of the Raba-line in
the Neogene sediments while on the N side the seismic image suggests a more
or less undisturbed layering.

The paleomagnetic surveys are also worth mentioning [Marton 1990].
According to these the Transdanubian Central Range unit got into its present
place after significant strike-slip and rotation before the Neogene period and
this unit might belong to the African plate. The N side, with completely
different paleomagnetic directions is part of the Indo-European plate.

Any of the theories might be true but it is certain that the geophysical
measurements unambiguously detected the R&ba-Hurbanovo-Didsjen6 line
based on different physical parameters.

Magnetotelluric investigation of the Vienna basin

Measurements financed by the Austrian GBA were carried out in the last
year of the DANREG project, which joined the Hungarian section of the
magnetotelluric profde K-1 and traversed the Vienna basin. The measure-
ments provided interesting data about the depth of the basin, resistivity of the
sediments and the bedrock but these meant no substantial novelty compared
with the previous knowledge. It is worth mentioning, however, that approach-
ing the Bohemian Massif the Upper Cretaceous-Paleocene flysch is much
closer to the Neogene formations bearing in mind its physical parameters
(similarly to the situation in the Carpathian basin) than to the Mesozoic-Pa-
leozoic rocks of the pre-Tertiary basement. But the magnetotelluric image of
the Mur-Mirz line is even more interesting. We can see not only sharp
changes in the depth of the basin and physical parameters of the sediments
along the magnetotelluric profile at this line (at the Danube) but a typical
subduction zone was revealed as well. The conductor which appears close to
the basement in the vicinity of the Danube gets deeper southeastward. We
could trace this conductor for about 20 km down to a depth of several tens
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of kilometres (Figs. 2 and 4). The phenomenon can be explained as the
southeastward subsidence of the oceanic plate, the Mesozoic basement of the
Vienna basin below the continental plate with crystalline basement.

We are aware of the different opinions about the type, nature and
mechanism of genesis (subduction, strike-slip or combination of these) of
these two significant tectonic lines, viz. the Rdba-Hurbanovo-Dosjené and
Mur-Mirz lines. According to the magnetotelluric measurements the
geoelectric images of these lines are completely different. Along the
Réaba-Hurbanovo-Diodsjen6 line the sediments seem to be uniform from the
surface down to the bottom of the Neogene at the two sides of the line, flower
structures might appear in the Neogene-Pliocene sequence only. The layers
within the basement, their dip and resistivity are entirely different. Evidence
of subsidence of any of the microplates, however, cannot be seen. (This
suggests strike-slip.)

In addition to the deep structure suggesting typical subduction at the
Mur-Mdrz line it is obvious that (at the crossing of our profile and the Danube)
the thickness of the Pleistocene coarse-grained gravel is several hundred
metres on the left bank (based on the resistivity distribution), whereas on the
right bank of the Danube this layer is either completely missing or its thickness
is insignificant.

In our opinion the above facts should be taken into consideration in
creating different theories independently of the idea finally accepted by the
tectonics experts.

3. Investigation of the pre-Tertiary basement

The basement of the Neogene basins is one of the geophysically best
detectable horizons in the Carpathian basin and in the Vienna basin after the
formations underlying the Pannonian because there is a significant difference
between the physical parameters of the basement and non-metamorphic young
sediments. In spite of this almost every geophysical method encountered
difficulties in the area of the large central Danube-Réaba basin. It has been
shown that gravity and magnetic anomalies are caused by sources within the
basement or crust. The frequency range of telluric measurements was
sometimes too high because of the unexpected great depths. Dynamite
seismics struggled with drilling difficulties due to the gravel deposit of the
Danube, the great depth caused lack of energy for the vibroseis method.
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Finally, all methods encountered interpretation problems because no wells
penetrated the basement and therefore none of the geophysical horizons could
be identified as basement. This problem appeared, however, only in the
regions deeper than 6 000 m. The map shown in Fig. 5 is based primarily
on the seismic measurements, in addition to well data. The basis of the depth
map of Fig. 5 is the the ‘Pre-Tertiary Basement Contour Map of the
Carpathian Basin beneath Austria, Czechoslovakia and Hungary’ constructed
by KILENYL, SEFARA, SUTORA, BIELIK, KROLL, STEINHAUSER, WEBER, PINTER
and Szabé using the results of OMV, Geofyzika Brno, SLOVNAFT, OKGT
and ELGI, and well data [Kitenyi et al. 1991]. Just because of the above
mentioned problems of the deepest basin parts Hrusecky and Sefara con-
structed new map parts from up-to-date reprocessing of earlier measurements;
in Hungarian territory Nemesi and Szeidovitz modified the existing map
based on new telluric, magnetotelluric and seismic measurements (Fig. 5).

4. About the internal structure of the basement (crust)

Geophysical textbooks and standard geophysical knowledge explain the
gravity and magnetic anomalies by thickening of the young low density basin
sediments, by basement structures or buried volcanic masses; these are the
most obvious explanations.

In this situation it is enough to look at the Bouguer anomaly or magnetic
AT anomaly map and at the contour map of the pre-Tertiary basement to
recognize that these standard interpretations cannot be applied here. The
Bouguer minimum of the Vienna basin suggests a much larger mass defi-
ciency than that ofthe large Danube-Réaba basin between Bratislava and Gydr,
though the depth to the basement is 5 000 m in the first, and 8 000 m in the
latter one. We look in vain for similar features like the intensive magnetic
anomalies of the central basin in the gravity or basement contour map, there
is no correlation between them. And we look in vain for the volcanites in the
reflection image of the most up-to-date seismic section K-1 (Fig. 6), those
certainly do not exist down to a depth of 8 000 m in the deepest part of the
basin. These facts have led us to search for other explanations for the
phenomena. Recent calculations with different geophysical methods and joint
interpretation of the results found the explanation in crustal structures and
phenomena probably suggesting a mantle plume.
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The starting point of our studies was that there is a series of maxima in
both the magnetic and stripped gravity maps that follows the curve of the
Réaba-Hurbanovo line; the sources of these maxima certainly lie below the
surface of the pre-Tertiary basement. These sources can be found in the area
marked TI" along the deep seismic profile K-1 measured between Bratislava
and Gy6r and shown in Fig. 6. In this section there are no reflections within
the crust, the Mohorovicic discontinuity cannot be seen but before the
reflections disappear there are signs suggesting an upward trend in the
horizons.

Finally, it is necessary to point out that the existence of a crust-mantle
anomaly in the central Danube basin is obvious; in the Vienna basin anomalies
of varying intensity can be obtained depending on the density parameters and
these anomalies are negligible compared to the previous ones. Thus, the
existence of a mantle plume is unlikely here.

After that, gravity modelling was performed using the MAGIX program
(INTERPEX Ltd.). In Figs. 7 and 8 modelling of the straightened seismic
profile K-1, running between Bratislava and Gyér, is shown. The difference
between the two figures is that one of them represents the elevation of the
lower crust and mantle with a step-like structure, while the other one with a
continuous transition. The density model is based on published data, the
density of the ‘upper granitic crust’ is 2.7 t/m3 the density of the Tower
basaltic crust’ is 0.3 t/m3, that of the upper mantle is 0.5 t/m3higher. Results
of modelling correlate closely with the seismic section. In its northern half,
N of the crust-mantle structure the Mohorovicic discontinuity can clearly be
seen (Fig. 6). Thus, here we have data for the thickness of the crust as well.
It can also be seen on the section that in its northern part reflections were
obtained from the crust, while in its other half, as far as the R&ba-line where
the source of the gravity anomaly is located the seismic image is free of
reflections. (It is mentioned that although they cannot be seen in the figure
we have numerous seismic sections which show that S of the southern edge
of the source —i.e. S of the R&ba-line —there are reflecting horizons again
within the basement.)

This kind of gravity interpretation is supported by the seismic image and
interpretation. It correlates also with the magnetotelluric results; the depth
to the bottom of the Neogene is about 8 km and the depth to the gravity source
is 10 km.

Sources of the magnetic anomalies should be searched for within the
basement. Seismic and magnetotelluric measurements absolutely preclude the
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Fig. 7. Gravity model calculation along the seismic profile K-1 (for suddenly descending
model). 1—granite layer of basement and crust; 2—basalt layer of crust (its density is 0.3 t/m3
higher than that of the basment); 3—mantle (its density is 0.5 t/m3higher than that of the base-
ment); 4—Bouguer anomaly without the effect of the Neogene basement; 5—calculated Bouguer

effect of the crust-mantle elevation in the model

7. dbra. Gravitacios hatasszamitas a K-1 jell szeizmikus szelvény metszetében (hirtelen
mélyilé modellre). 1—az alaphegység és a kéreg granit rétege; 2—a kéreg bazalt rétege (amely-
nek slr(isége 0,3 t/m3-rel tébb, mint az alaphegységé); 3—a foldkdpeny (amelynek s(ir(isége
0,5 t/m3-rel tobb, mint az alaphegységé); 4—a neogén medence hatasatol megtisztitott Bouguer-
anomalia érték; 5—a kéreg kopeny kiemelkedés szamitott Bouguer hatasa modelllinkbél

possibility of sources within the sedimentary sequence. This holds true for
the sources of the anomalies of larger extent and amplitude even if some wells
penetrated Miocene andesite below the Pannonian sequence, e.g. close to the
Réaba; and smaller Pliocene basalt bodies can be found on the surface too.
After that it was obvious that one should assume a common interpretation
and identical sources of the gravity and magnetic anomalies. This has,
however, partly failed. It can only be said that the location of the magnetic
anomalies coincides with that of the gravity anomalies, but they can some-
times be found in the middle, sometimes at one of the edges of the gravity
source; sometimes in the fault zone bordering the gravity source, sometimes
between two fault lines (borders). If we consider the conclusions drawn from
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Fig. 8. Gravity model calculation along the seismic profile K-1 (for slowly descending model).
1—granite layer of basement and crust; 2—basalt layer of crust (its density is 0.3 t/rrr higher
than that of the basment); 3—mantle (its density is 0.5 t/m3higher than that of the basementO;

4—Bouguer anomaly without the effect of the Neogene basement; 5—calculated Bouguer effect

of the crust-mantle elevation in the model

8. dbra. Gravitacios hatasszamitas a K-1 jell szeizmikus szelvény metszetében (lassan mélyild
modellre). 1—az alaphegység és a kéreg granit rétege; 2—a kéreg bazalt rétege (amelynek
s(irlisége 0,3 t/m3-rel tobb, mint az alaphegységé); 3—a foldkopeny (amelynek slrlisége
0,5 t/m3-rel tobb, mint az alaphegységé); 4—a neogén medence hatasatél megtisztitott Bouguer-
anomalia érték; 5—a kéreg kopeny kiemelkedés szamitott Bouguer hatdsa modelliinkbél

the magnetic measurements alone then due to the ambiguity of the inversion
the magnetic body can be placed equally within the sedimentary sequence,
at the depth of the basement or even deeper, using either the oldest or the
most up-to-date inversion techniques. If we take into account the depth and
geothermal conditions of the basin, a Curie temperature of 578 °C can be
expected at depths between 10 and 25 km. As sources of the intensive
anomalies bodies with a susceptibility of 3-7-10'3Sl, with significant exten-
sion but with a density not higher than 2.7 t/m3can be imagined (because
such bodies do not cause gravity anomalies) whose upper surface lies close
to the basement. Thus, finally a magnetic interpretation can be found which
is not in contradiction with other data. These magnetic bodies can be assumed
as low density (2.7 t/m3 andesitic or basaltic bodies intruding upwards (not
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higher than up to the bottom of the sediments) from the melt mantle plume
along the weakened zones.

One of the authors (Sefara) attempted to summarize these ideas and
constructed a model based on all investigations performed up to now and
aimed at determining the structure of the crust and mantle beneath the
Danube-Réba basin which is in harmony with each result (Fig. 9).

The results used are taken from:

Ibrmajer et al. [in Bucha et al. 1994], HruseckYet al. [1993] for

seismics;

Cervetal. [in Bucha et al. 1994], Varga et al. [1993] for magne-
totellurics;

Babuska et al. [in Bucha et al. 1994], Horvath [1993] for seismo-
logy;

PosGAYet al. [1989], Horvath [1993], Sefaracet al.[ in press] for
the Mohorovicic discontinuity

The profile has been chosen to comprise all problematic features of the
stripped map, including the Gabcikovo magnetic anomaly. The density
distribution is derived from different observations, especially from velocity
sections with perpendicular sections necessary to estimate the velocity
anisotropy. At the surface we take into consideration direct density measure-
ments if pre-Tertiary rocks outcrop. Density distribution of deep structures
is the continuation of the PREM model applied to the given area and
accepting the increase in density towards the Earth’s core. Asthenospheric
masses in which a decrease in density due to partial melting can be supposed
are exceptions.

Features of anomalies, especially the seismic and magnetotelluric image,
show updoming or uproofing in the central part of the Danube-R&ba basin.
The Mohorovicic discontinuity has a similar vaulted shape. Detection of very
low resistivity inhomogeneity within the Mohorovicic basement [Cervet al.
[in Bucha et al. 1994, Varga 1992] made the model more complicated. Its
character might suggest relicts of partially melted masses, most probably in
the form of outlet paths of geothermal energy by convection (see the form of
the Curie isotherm). Another medium of the heat outlet could be the young
uncontaminated basalt as was shown in the area of the Lucenec basin [Sefara
et al. in press].

Other anomalies in the stripped map, especially the Kolarovo gravity
anomaly, are interpreted as a high density mass outlet of lower crust origin.
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Fig. 9. Schematic integrated geophysical model of deep seated structures in the Danube-Raba ba-
sin. Explanations: Agsedim.=Vz cor.—gravity effect of the Tertiary sedimentary layers, as a cor-
rection to the Bouguer anomaly (Age), leads to the stripped gravity map (Agsirp.Y,

VzAiod. —gravity effect of the deep seated models; AT —measured and dT-calculated magnetic
anomaly; G.A.— Gabcikovo anomaly incorporated into the model from the side (see Fig.3).
Legend: 1—seismic results (reflection boundaries); 2—very low resistivity layers from MT,;
3—density model (densities in g/cm3); 4—magnetic model (units in 103 SI); 5—boundaries;

a: lithosphere-asthenosphere; b: upper mantle-lower crust (Mohorovicic discontinuity); c:
lower crust-upper crust; 6—Curie isotherm in °C
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A possible explanation for the Gabcikovo magnetic anomaly could be an
ongoing recent metamorphism outreaching to the sedimentary filling, repre-
sented by increased resistivities downward from about 5 km, especially in
the area of higher temperature. The reason for this explanation is the high
susceptibility of the source and the lack of comparability of seismic and
magnetotelluric results. In this case the magnetic body would have higher
susceptibility due to the high temperature close to the Curie point and it would
belong to one of the lower tectonic units of the Alp-Carpathian tectonic
system.
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A nagymeélységd kutatdsok eredményei a DANREG tertileten

Nemesi Laszld, Jan Sefara, Varga Géza, Kovacsvélgyi Sandor

1. A pannon fekli mélységtérképe

A DANREG teriilet hozzaférhet6 geofizikai kutatasi eredményei kozdétt talaltunk olyan
szeizmikus, magnetotellurikus kutatasi eredményeket, amelyek csak kozvetve szolgaljak a progra-
mot, vagy csak adatszint(i informéaciéi bizonyos geolégiai térképeknek, rész-projekteknek (példaul
a tektonikanak, a harmadkor el6tti aljzat kutatasanak, stb.). Masrészt lattuk e kiadvany cikkeiben
és térképein, hogy a gravitacios és foldmagneses térképek nem magyardzhatok az altalanosan ismert
és tobbnyire bevalt metodikaval (minimum=medence, maximum=kiemelkedés). A magnetotel-
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lurikus és szeizmikus kéregkutald szelvényekkel egyiitt azonban kéreg- és kopenyszerkezeti
kovetkeztetéseket vonhatunk le. A kdvetkez&kben ezeket az eredményeket ismertetjik.

Kutatasi terlletink mély medencéinek meghatarozo jelent6ség(i tledéke a pannon dsszlet.
Ennek fekiije a szeizmikus mérések legmarkansabb, folyamatosan kovethet6 reflexios szintje. Azt
mondhatjuk, hogy a geofizika legbiztosabb eredménye a medencékben.

Sajnos, osztrak teriiletr6l nem sikeriilt ezeket az adatokat megszerezni. A térkép alapadatai
szlovék teriileteken a Geofyzika Brno mérésein alapulnak, amelyekbdl Gj, modem feldolgozd
programok felhasznéalasautan Hrusecky €s Sefara szerkesztett térképet. A magyar oldal méréseit
nagyobb részt a GKV, kisebb részt az ELGI végezte. Ezekb6l a 80-as évek végén a GEOS GMK
szerkesztett térképeket a MAFI meghizasabdl. Késdbb a Kisalfold és a DANREG témaban az
ELGI-nek voltak tjabb mérései, amelyek eredményeit felhasznalva Papa és Herczeg nyoman
Szetoovttz Gy8z06né, a tellurikus és magnetotellurikus mérésekkel lefedett teriiletekrél Nemesi
szerkesztette az itt k6zolt valtozatot. A szlovak és a magyar térképrészlet az els6 kisérletre is szinte
tokéletes egyezést mutatott az orszaghataron (1. abra).

A DANREG projekt geoldgiai programjaiban kilon téma az alsépannon és a felsépannon.
Ezek vastagsagardl, litofaciesér6l kulon-kilon térképet kivannak szerkeszteni. Ebben azonban
kevés segitséget tudunk nyujtani, mert az also- és fels6pannon hatar (csakigy, mint a korabban
szintén bemutatott kvarter-felsépannon hatar) a folyamatos tledékképz6dés miatt nem jelent éles
fizikai hatart (sem szeizmikust, sem elektromost). Mivel ezek miatt korabban ilyen térképeket nem
szerkesztettek, e téma keretében csak néhany most mért szeizmikus és magnetotellurikus szelvény-
ben vizsgalhattuk ezt a kérdést. Ezeket a geologus kollegaknak at is adtuk, de 6nallé térképek
szerkesztésére anyagaink nem elégségesek.

A pannon 0Osszletek litologiai tulajdonsagair6l tajékoztat fajlagos ellendllasuk is. Mas
kozép-eurdpai részmedencék fizikai paramétereivel vald Osszevetés kapcsan feltind, hogy az
atlagellenallas itt mintegy kétszerese a szokasosnak. Lehetséges, hogy ezzel magyarazhaté e nagy
részmedence eddig feltlin6en gyenge szénhidrogén perspektivitasa. (A fajlagos ellenallas nagyobb
lehet, ha durvabb a szemcseméret. Ekkor a képzddés feltételeivel lehet gond. Lehet az dsszlet
cementaltabb, ez a migraci6é akadalya. Kevesebb lehet az agyagos, zard fedd, ekkor nem alakul
ki csapda.)

2. A geofizika eredményei a tektonika kutatasaban

A DANREG tektonikai munkacsoportja végignézte a fellelhet6 szeizmikus szelvényeket és
beépitette anyagaiba. Azonban mas eredményeink is kdzvetve vagy kozvetleniil tektonikai vo-
nalakra engednek kovetkeztemi. Mar a gravitacios térképek targyalasanal bemutatott Bouguer-
anomalia térkép is sejteti példaul a Hurbanovo-vonalat. A lineamens térkép alapvet6 célja pedig
éppen a tektonikai hatasok kiemelése a gravitacios mérési eredményekbdl.

A geofizikai kutatasok egyik legmarkansabb eredménye azonban a magnetotellurikus mé-
résekbdl szarmazik. A Raba-Hurbanovo-Di6sjend vonalat egyértelmden e program keretében és
ezek a mérések definialtak (2. abra).

A Raba-vonalrol 1949 6ta olvashatunk [Scheffer 1965], de létét vagy lefutasat, a Hur-
banovo-vonallal valé kapcsolatat sokan tagadtak, vagy egészen masként gondoltak. Ezek a mérések
azonban egyértelm(ivé tették, hogy a vonaltol délre a dunantili-kbzéphegységi tipusi aljzatban
4-10 km mélységben 1-3 Qm fajlagos ellenallasu ,elektromos réteg” van, ami a vonaltol északra
nem létezik. A 3. abran bemutatjuk a vonal két oldalan mért magnetotellurikus ellenallasgorbék
kozotti meggy6z6 kilonbséget. Barmilyen (litologiai, k6zettani, hidrokémiai) oka is legyen e
kisellenallasu réteg létének, ezzel a mddszerrel mintegy 250 km hosszlUsagban, 4-6 km széles
savon belil kijelolhetlink egy éles hatart. Az a tény, hogy nem sikerilt kimutatni, hogy melyik
»lemez” cslszik a masik ala, az oldaleltolodasi elméleteket [Marton 1990, Balla 1984 ] erdsiti.
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A magnetotellurikus kutatdsok masik kiemelked6en érdekes eredménye a Bécsi-medencét
harantol6 szelvényben lathatd a 2. abran is, valamint a csak ennek az ausztriai szelvényszakasznak
2-D inverzios feldolgozasat bemutat6 4. abran. A szelvény északnyugati szélén (az 1. és 2. mérési
pontoknal) megfigyelhetjik, hogy a felszinen talalhatd fels6kréta-paleogén korl flis fajlagos
ellenallasa Iényegileg nem kiilénb6zik a neogén képz6dményekétél. E zonatol délre, a 12. pontig
a Bécsi-medence 2-5 km vastag kisellenallast neogén tiledékeit, ennek fed6jében a nagyellenallasu
kvartért, fekijében pedig (mezozoo6s) aljzatat latjuk. A 12. ponttdl délkelet felé megjelenik az
aljzatban és egyre mélyiil az a 2-5 fim-es anomalia, amely a szubdukcidk tipikus képét mutatja.
Ez a hatar az ismert Mur-Miirz vonal, amelynek északnyugati felén a Bécsi-medence mezozoos,
Oceani, alabuko aljzata, déli felén a kontinentalis paleozods kristalyos aljzat ismert.

3. A harmadkor el6tti aljzat kutatasa

A neogén aljzat a geofizika szamara a (pannon fekii utan) az egyik legbiztosabban kimutathatd
szint. A medenceteriiletek 5-6 km-nél mélyebb részein azonban nehézségeink voltak. Nemcsak a
mélyfarasok adatai hianyoznak, de a nehezen flrhatd, laza kavicsos felszin miatt a robbantasos
szeizmikus méréseknek és a vibratoros méréseknek is (a nagy mélység miatt is) energia-problémaik
voltak. A gravitacios és foldmagneses anomaliak jelent6s hanyada épp a kritikus helyeken jelent6s
aljzat- (kéreg-) szerkezeti anomaliakkal terhelt, a leggyakoribb tellurikus pulzaciok nem érik el az
aljzatot, stb.

A terlilet mas részein azonban az els6sorban szeizmikus, kismértékben magnetotellurikus
méréseken alapulé kutatas lényegesen megbizhatébb. Az 5. &bran lathatd térképiink az OMV, a
Geofyzika Brno, a SLOVNAFT, a MOL és az ELGI mérésein és mélyfirasi eredményein alapul.
A DANREG program keretében lényegileg a fenti cégek adataibol Kitenyi et. al. [1991] altal
szerkesztett térképet pontositottuk az Gjabb szeizmikus és tellurikus-magnetotellurikus kutatasok
eredményeinek alapjan, féleg a tertilet k6zépsd részén.

4. Az aljzat (a kéreg) bels6 szerkezetér6l

Mar ebben a kiadvanyban is tobb helyen utaltunk arra, hogy a Bécsi-medence 5000 m-es
mélységi (harmadkor el6tti) aljzata a Bouguer-anomalia térkép alapjan mélyebbnek tiinik, mint a
Pozsony-Gy6ri-medence, amely pedig 5. abrank szerint a 8000 m-t is eléri. Ha az tiledékhatastol
megtisztitott gravitacios térképre néziink (gravitacios kutatasi eredmények 8. abraja), épp ez utébbi
mélymedence teriletén talalunk egy 40 mGal-os maximumot, amelynek déli hatara a Raba-Hur-
banovo-vonal. Ugyancsak megfigyelhetjik, hogy az e kiadvanyban k&zolt magneses térkép
kozponti teriiletének magneses maximuma alakjat és elterjedését tekintve mennyire kapcsolddik
a fent jelzett anomalidkhoz.

Ezt az anomaliat harantolja a Dunaval parhuzamosan futé K-1 jel( szeizmikus szelvény
(6. dbra). Ennek északi részén 9-10 s kdzott még lathatd a Mohoroviéic diszkontinuitas és mas
kéregbeli reflexids szintek is, de a gravitaciés-magneses anomaliak (,,117-vel jelolt) teriiletén mar
egészen a szelvény itt lathatd végéig (amely durvan a Raba-vonalnal van) a szeizmikus kép zavaros,
reflexiok nemjeldlhet6k ki. A gravitacios és foldmagneses hatdkat tehat ebben a mélységtartomany-
ban kell keresnink. A 7. és a 8. abran lathaté modellszamitds az INTERPEX Ltd. MAGIX
programjaval készilt. A két valtozat kdzotti killénbség csak annyi, hogy a hat6 a kdrnyezetéhdl
egyenletes emelkedéssel, vagy lépcs6s vet6k mentén nyomult be és a felszint6l mintegy 10 km-es
mélységig (tehat csaknem aneogén aljzatig) jott fel. A mélybeli hat6 fels6 részéta 2,7 t/m3sdrlségl
aljzatnal 0,3 t/m3-rel slrlibb bazaltos alsé kéregnek, als6 részét a kéregbe nyomulé kopeny
anyagnak tekintjik.

A magneses anomaliak hat6ja nem azonos a gravitacios hatoval, mar csak az 578 °C értéki
Curie-pont miatt sem, de azzal szoros kapcsolatban van és mindenképpen a hatotestek donté tomege
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az aljzatban keresend6. A magneses hatok helyileg hol a gravitacios haté szélein, hol a kdzepén
talalhatok, de s(iriségeik a normal aljzat s(ir(iségétél alig kiilonbozhetnek.

Végil sefara professzor dsszefoglalasul bemutat egy modellt (9. abra), amelyet a Bécsi-
medencébdl indulva mintegy 200 km hosszusagban alkotott meg. Ehhez felhasznalt minden olyan
Gjabb ismeretet, amelyet a térség mélyszerkezetér6l, kéreg- és kopenyszerkezetér6l 1989 és 1994
kozott publikaltak. A modellnek az eddig nem részletezett részletei koziil kiemeljik azt, hogy a
Duna-medence kdzponti részében asztenoszféra kiemelkedést is feltételez. A hivatkozott szerzék:
Bucha etal. [1984], Ibrmajer [in Bucha etal. 1984], Hrusecky et al. [1993], Babuska [in
Bucha etal. 1984], Horvath [1993], Posgay et al. [1991], Cerv, Pex [1987], Varga [1992].






