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1. Application of the regional characteristics in the evaluation

The remote sensing procedures are methcds that have been well tried internatio-
nally for the geoscientific processing of observation material, ard rarticularly that
obtained from the various satellites. We have now m.ade use of these procedures with
a view to the geoscientific interpretation of a regional unit in Hungary. One of the
main aims of our work was to settle the disputed question of the extent to which
remote sensing information can be usefully employed in the geoscientific clarification
of lowland areas covered with young sediments. For purposes of documentation, the
region between the Danube and the Tisza was chosen for two reasons: (a) no-one has
previously seen great possibilities in the interpret ation of this plain region, and accord-
ingly through attempts to evalvate it have not been made to date; (b) we wished to
demonstrate that even regions that are very poor in relief configurations and hydro-
graphic networks may contain morphogenetic features which are revealed by

‘remote sensing and which are in a causal correlation with the structuralgeological
characteristics and concealed movement tendencies of the dseper lithosphere.

The primary aspect of our work was to check on any surface morphological,
hydrogeographical and petrofaciological reflections of potential hydrocarbon-
bearing structures and still undiscovered sources of raw materials for the construc-
tion industry in this region.

Secondary research aims involved the neotectonic and geomorphogenetic analy-
sis of the region; the differentiation of areas of fluviatile erosion and sediment accu-
mulation from areas of aeolian erosion and accumulation; the tracing of generations
of drift sand forms; the demarcation of the limits of the present scdic areas and the
thin sheet-sands deposited on the loess layers; and the discovery of any traces of dead
and buried river beds and peaty areas.

Unfortunately, the foreign experience so far has been that under lowland condi-
tions satellite pictures do not provide the otherwise custor.ary information on those
deep-structural correlations which are particularly marked in the strike directions of
the strata trends in uncovered terrains and in hilly and mountainous areas possessing
denudational relief; in the systems of valley networks; in the relief configuration

"itself and in the contours of the water network ; or even in the degree of determination
.of the petrological characteristics. For this reason, interpretation schemes with a con-
firmed deep-structural information content have not previously been available from
elsewhere with regard to the young plain surfaces of sediment-collecting basins filled
up with thick fluvial and in places aeolian sed.ments, similar to the situation in Hun-
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gary. In connection with procedures applicable to the geological and geographical
conditions of the region between the Danube and the Tisza, thete simply does not
exist any theoretical methodological background which would help in the solution
of our objective. Thus, it is understandable that the interpretation of satellite photo-
graphs of the region between the Danube and the Tisza comprises an extremely
problematical and methodologically new task. This is especially the case as regards
the possibility of revealing any deep structures suitable for hydrocarbon storage and
areas of occurrence of construction industry raw materials at greater depths under
the surface. It is a task which compels us to say that everything we have attempted
in the interest of making progress towards the primary objective in our programme
has in essence been the first uncertain step along a completely néw and untrodden
road.

The approach to the secondary objectives may be considered to be much simpler,
as the reliability of the satellite information. is controlled here by structural, petro-
graphic, morphologic and hydrologic features appearing on the surface, which can thus
be observed empirically. However, it was also hoped that our investigations would
settle the question of whether in fact the arguments of the satellite information must
in all cases be made to conform to the geological system of values based on the tradi-
tional data.

At any event, on the basis of the satellite pictures of the region between the
Danube and the Tisza it appears that the mapping geologists at times did not employ
a sufficiently uniform definition key to denote the sediment facies of the region.
At the same time, however, it has also emerged that satellites too are unable to sense
numerous existing differences in petrographic quality, the certain differentation
of which is only a simple routine task on the ground. As a consequence of these
contradictory findings, even in the early stages of our research it had to be decided
that the only appropriate procedure for assessment of the questions relating to the
secondary objectives was to treat the satellite material merely as supplementary infor-
mation, and to subject it to complex analysis in conjunction with the matenal of
target maps prepared by the traditional methods.

The determining principle behind the course of the entire reséarch work was the
conception that the present geographical picture of the surface is only a momentary
state in the history of the geographical development; although a large proportion of the
earlier events in this history are recorded in the subsyrface petro- and morphofacies,
they are nevertheless in close determining contact with the natural geographical condi-
tions of the present age. According to this conception, therefore, in the young filled
basins particular attention must be devoted to the clarification of the primeval geo-
graphical development of the Quaternary sediments, to the analysis of the aspects
of these connected with the older geological formations, and to the establishment
of their correlations. Especially as concerns the search for hydrocarbon-bearing
structures, certain Hungarian and international experience in recent years has provided
extensive proof of the value of the scientific information to be expected from such
comparative investigations, and also its utilizability in the planning of the prognostic
preliminary research and discovery work.

With regard to the above, it became our fundamental working hypothesis that
the morphological facies types of the fluviatile and partly aeolian filled plain regions
can in favourable cases be well parallelized by the Quaternary and Recent geokinetic
tendencies of the areas, and by this means the classifying factors of the connections
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between the deep structure and the surface (prevxously treated as bemg of rather
peripheral weight) in principle become interpretable in their causal correlations.

Even in the very first stage of the work of interpreting the region between the
Danube and the Tisza, it emerged clearly that attempts can indeed be made to draw
conclusions on the dynamic, and hence the deep-structural tendencies of the area.
from in particular the ordering conditions of the sediment facies of the regional de-
tails displaying fluviatile and fluviolacustrine filling. At the same time, the areas cover-
ed by aeolian accumulation caused some disappointment, for it was experienced
that the research work was much more difficult, and almost impossible in this respect.
The reason is that, together with other areal characteristics, the sheet thickness of the
atmoclastic sediments and their regional development according to particle size are
not governed by the processes of structural movement of the accumulation region
during the sedimentation, or (even in the case of there being a connection) the genetic
relations of such a nature prove practically impossible to evaluate. Unfortunately,
in many areas of the region between the Danube and the Tisza aeolian sediments are
involved, and these are such that the tectokinetic tendencies of the postsedimentation
phase cannot be discerned from the conditions of their deposition From this aspect
the interpretation is of the most doubtful value especially in the northern part of the
region, in the hilly district around G6do6llS to the north of the Fét-Ullg-Albertirsa-
Cegléd line. In this district the developed configuration and the strong derasional,
atectonic and sometlmes soil-flow postsedimentation rearrangements resulting from
the high relief energy values have further impaired the possibility of observing any tec-
todynamic tendencies, even compared to those of the plain terrains.

It is quite natural that the value of any deep-structural meaning derived from
satellite’ information can be controlled only by comparison with deep-geological
information acquired via the traditional geological and geophysical channels. This
control work, however, is made appreciably more difficult by the circumstance that
drillings penetrating to the substratum and which the correct stratigraphic documen-
tation is available are limited mainly to only a few local centres in this area (larger
town settlements and hydrocarbon-bearing districts, that have already been subject-
ed to investigation), while at the same time (apart from the geophysical data network)
we have no documentation concerning the deep structures of the extensive inter-
mediate areas. Even the profiles of water-research borings and artesian wells spora-
dically sunk in the region between the Danube and the Tisza frequently display
unreliable strata determinations, or in thesmajority of cases they do not penetrate
to the desired depth.

The above reasons explain why even tcday there are considerable differences
between the opinions and maps of the various authors, for example in the assessment
of the relief conditions of the substratum in this region, or the regional characteristics
of the geothermal gradient, With regard to the observed contradictions, it appeared
reasonable to construct our own target maps in those places where there was a pos-
sibility to make modifications of theoretical importance by means of the provision
of supplementary data.

In the parallel evaluation of satellite photographs and traditional workmg maps
yielding geoscientific information, very substantial aspects for further research were
provided by the study of false spectra in various variations. For the control of our
consequences, the basic investigation material referred to is documented in black-
and-white copies. This aim is served by the 22 working photographs to be found in the
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volume. For the same reason, however, the volume also contains reduced copies of
the target maps that have been used to approach this purpose, some of them newly
prepared.

It is well known that the photographs of areas not involving green vegetation
are always the most interesting from the aspect of their geoscientific information
content. Under our climatic conditions, therefore, the most useful observations are
made in autumn, winter and early spring, when the disturbing factors are eliminated.
The absence of cloud, and the ability of the remote sensor to penetrate readily
through the atmospheric layers, are similarly primary conditions. Accordingly, from
the available possibilities we present the investigation of photographic material
obtained from LANDSAT-I in the autumn of 1973. It should be noted that photo-
graphs taken by LANDSAT and other satellites at other times are also available for
purposes of interpretation, tut because of the relatively slow development of the
surface phenomena of value from a geoscientific aspect, it seems sufficient to analyze
only a single series in order to attain a first approximation and interpretation of the
groups of phenomena concerned.

The LANDSAT-I photographs examined do not span the whole of the region
between the Danube and the Tisza simultaneously, but at the same time certain of
these photographs also show the northern hills and other areas west of the Danube
or east of the Tisza. In essence there are three series of pictures from the autumn
of 1973 from which a complete montage of the region between the two rivers can be

- prepared. These photographs were taken by the satellite on 31 October and 18 Novem—

ber 1973.

The mon‘age from October embraces the region between the sections of the
Danube valley north of Harta and the sections of the Tisza valley north of Mindszent,
including the ranges of the Cserhdt, Bérzsdny and Mdtra Hills in the north. The south-
ern tip of the photograph demarcated by the line Bdcsa-Helvécia-Kiskunfélegyhdza-
Petsfiszdllds-Baks is cloud-covered, and there are also some separate areas of cloud
around Mikebuda, Tdpi6szollds, Janoshida, Jdszladdny and Jdszapdti. The remainder
of the region under investigation, however, is completely cloud-free and can be
readily evaluated.

On 18 November 1973 the satellite recorded two series of photographs of the
region between the Danube and the Tisza. One of these depicts the northern half of
the region, and the other the southern half. Apart from a few insignificant areas of thin
cloud above Budapest, Nagybaracska and Hercegszdntd, they give an excellently
evaluable clear reflection of the complete Hungarian part of the region between
the Danube and the Tisza.

The evaluation is greatly facilitated by the fact that the series of photographs
from 18 November overlap each other: the southern limit of the photograph of the
northern half of the region'is defined by a line joining the villages of Szakmdr and
Szatymaz, while the northern limit of the photograph of the southern half is a line
between the villages of Dunapataj and Déc.

The above facts virtually predestined the demarcation of the limits of the ‘re-
search area: the Danube valley in the west, the line Budapest-G6d6ll6-Tura-Zagyva
river-Szolnok in the north, the line of the Tisza in the east, and the Hungarian-
Yugoslav frontier in the south.

Naturally, we are fully aware that the region enclosed by these limits can only
partially be regarded as a natural geographic regional unit. This question of demar-
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. cation is the most arbitrary on the northern edge of the region, for there the surface .-
geological and geomorphological facies and structural units, but also those in the
depths, continue without such a limit in roughly northerly directions. Nevertheless,
this region had to be separated somewhere from the hill pediments and the plains
of the fluviatile talus, and for convenience this limit was taken as the line of the
Zagyva.

Ours are not the initial steps in taking such a decision. Although the morphoge-
netic characteristics of the Zagyva and Tisza alluvia lying to the north of the line
between Abony and Szolnok conform very well with the topological features of the
Tisza valley area to the south of Szolnok, certain authors (e.g. Ling) nevertheless
differentiate this district from the region between the Danube and the Tisza, and
mention it as part of the Central Tisza region. (Indeed, more recently LANG also
classifies the hilly district of G6dsll§ as a south-eastern projection of the Cserhdt
Hills that is covered with young formations.)

Of course, the wide alluvial valley plains of the Tisza and the Danube, which
form the eastern and western boundaries, respectively, of the region in question, are
not primeval geographical boundaries as regards the deep formations older than
the Pleistocene: those surface relief energy and relief units and those Recent geolo-
gical, petrological and morphological formations which promt us to draw the na-
tural boundaries are not reflected in any way at all in the alignmont of the sub-
stratum relief, in areal differences in the geothermal gradient, or even in the local or-
derings of the geomagnetic and the gravitational fields.

From the foregoing, that is from the geological and geographical openness
of the area in every direction, it follows that the primeval geographic phenomena
of the region between the Danube and the Tisza can not be explained fully only on
the basis of investigations of the area involved, as the surface-forming processes
in the area depend too on the effects of numerous factors outside the area. In the
course of our-work, therefore, we have taken into consideration the data on the
neighbouring regions as well. A careful analysis was particularly necessary for the
correlations arising from the directions of the main effects of the landscape-forming
genetic processes. Thus, in the interest of the correct construction and realistic
interpretation of the relevant maps, the control of borings for the study of deep
stratigraphic data, for the acquisition of geothermal gradient values, for surface
geological and morphogenetic analyses, for hydrogeographic analyses, and for the -
establishment of the compositions of the strata lying close below the surface (at -
depths of 0—50 m), was extended many kilometres beyond the boundaries of tte
region. Even in spite of this, in some cases difficulties arose in the drawing of paral-
lels from maps taken from earlier publications, as in the meantime newer investiga-

- tions by deep drilling, etc. had made it possible and necessary to revise these in part, '

As regards the photographs taken in the individual spectral ranges, most infor-
‘mation for our purposes is provided by three ranges of wavelength: 5000—6000 A

(range 4), 6000—7000 A (range 5) and 8000—11000 A (range 7). Range 4 (in the |

green spectrum) reveals the hydrologic characteristics, range 5 (red) mainly dis-
tinguishes the topographic features, the vegetation and the anthropogenic construc-
tions, while range 7 (infrared) primarily makes possible the recording of thermal
"dlﬂ”erences demonstrating, for example, the different properties of uptake and emis-
sion of heat by the rocks of various natures, together with the petrographic specific
heat characteristics, the incorporated and the high water-containing terrains.






10
"

12
B

14

15

The interpretation net of satellite exposure derived from the
northern part of the space between the Danube and Tisza
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The interpretation net of satellite exposure derived from the
southern part of the space between the Danube and Tisza
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Unfortunately, both the original photographs and the montages prepared from
them not only yield information on features of direct or indirect geoscientific natures,
but also reflect phenomena which must be regarded as disturbing conditions. In-
stances of this are the differences in areal nature of the natural and agricultural plant
cultures, or the existence side by side of plots of agriculturally employed soils dis-
playing different conditions of cultivation. The spectrum combination most common-
ly used in interpretation practice is the false spectrum produced from the positive
range 7, the negative range 7, and then the overlaid positive range 5. However, it was
virtually impossible for us to utilize this combination, for the equidensity fields
primarily expressed the spatiality of the partially already leafless wocds, the grass-
lands, the vegetation-free ploughland and the unploughed stubble-fields.

In fact, therefore, in many cases we ourselves had to experiment with the various
combinations, to find those most useful from a geoscientific aspect. We recommend
a comparison of photographs 13 and 21 as an illustration; here the photographs
in both cases date from 18 November (i.e. they are simultaneous), and the positive
and negative series of information are coprojected. Nevertheless, photograph 13
is much more revealing geoscientifically than photograph 21. The reason for this is
that photograph 13 was prepared not only by simple photointegration, but in addition
by a picture-displacement technique of use for showing up the contour lines.

It should be noted that the geographical identification of the density fields and
other observations on the satellite photographs is carried out with the aid of inter-
pretational auxiliary mesh grids constructed for this purpose. The coverage area of
the mesh grids employed was selected so that they should coincide with the edge-line
of the pictures taken by the satellite, on the overlapping side of the photographs, and
so that they should cover the research area as completely as possible. For these
purposes, two 23.5X23.5 cm transparencies totally correspond for photographs on a
scale of 1 in 500,000. .

With the aim of ensuring the demands for exact fitting, the mesh grids contain
the active bed plans of the Danube and the Tisza, (for the possibility of map trans-
position of the interpreted signal groups) a latitudinal and longitudinal grid system
of the basic geographical coordinates of the region at 30-minute intervals, the more
important settlements, and finally a 15X 15 division ancillary grid, the letter and
number coordinate indices of which permit the localization and identification of any
detdil in the region. :

Appropriately sized outlines of the two interpretational mesh grids are enclosed.

We now present black-and-white copies of the original photographs employed
and of their successfully utilized spectral combinations:

Group I: Photographic material on the northern half of the region
between the Danube and the Tisza, taken on 31 October 1973

positive spectrum of range 5

negative spectrum of range 5

‘positive spectrum of range 7

integrated spectrum of positive range 5 and positive range 7

integrated spectrum of negative range 5 and positive range 7

integrated spectrum of positive range 7, negative range 7 and positive range 5
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Group 11: Photographic material on the northern half of the region
between the Danube and the Tisza, taken on 18 November 1973

7 = positive spectrum of range 4
8 = positive spectrum of range 5
9 = negative spectrum of range 5
10 = positive spectrum of range 7
Il = negative spectrum of range 7
12 = integrated spectrum of positive range 4 and positive range 5
13 = integrated spectrum of positive range 7 and negative range 7, manipulated
to demonstrate the contour lines
14 = integrated spectrum of positive range 4, positive range 5 and negative range 7
Group 111: Photographic material on the southern half of the region
' beiween the Danube and the Tisza, taken on 18 November 1973
15 = positive spectrum of range 4
16 = negative spectrum of range 4
|7 = positive spectrum of range 5
18 = negative spectrum of range 5
19 = positive spectrum of range 7
20 = integrated spectrum of positive range 4 and positive range 5
21 = integrated spectrum of positive range 7 and negative range 7
22 = integrated spectrum of positive range 4, positive range 5 and negative range 7

2. Appearance of the relief and relief energy characteristics
of the region between the Danube and the Tisza in the photographic material
obtained from LANDS AT-1

In the majority of cases satellite photographs provide no, or scarcely any, direct
information on the nature of the relief in terrains displaying only a weak relief struc-
ture. Hovewer, the possibility of indirect relief characteristics is not excluded. Even
plains exhibiting the lowest relief energy are not exceptions to this.

The most important indirect source of information on lowland areas is an orien-
tation characteristic.of the water network, which can not be traced back to the mani-

-festation of the hydrcdynamic laws determining bed development and bed changes

on ideal plains. In addition to this, however, further infcrmation is given by the vari-
ous abnormalities of the river section features; by the areal characteristics of the
different. soil and rock provinces: by the ground plan characteristics of the natural
vegetation picture, and particularly of the patches of wooded areas; by the structural
features of the agricultural plot areas; by the degrees of regularity of the surfaces
with different moisture contents; by the prevalence of certain directions in the abla-
tion; and by numerous other density-ordering factors not detailed here, which -are
manifested in varying manners and with varying roles from place to place; the mech-
anisms by which these latter factors are expressed have perhaps not yet been clarified
exactly scientifically, but their existence and effects can be felt empirically in the
different frequency regions. :
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On all of the spectral photographs prepared on the region between the Danube
and the Tisza, but most markedly in the cases of nos. 2, 9,11, 19and 20, it can clearely
be seen that the region can be divided into five areas which may be well differentiated
on the basis of the relief:

(1) the hilly district of G6d6ll6 and the associated knolly district of Monor-Irsa;

(2) the very well-defined Danube valley plain (Central Danube Valley) extending
from the Pest plain as far as the Yugoslav frontier;

(3) the plain of the Zagyva;

(4) the alluvial plain of the Tisza valley; and

(5) the centrally situated higher surface of the table-land of the region between
the Danube and the Tisza, and the extensive eastern slopes of this.

This relief division is fully verified by the relief areas revealed by the study of the
contour line maps, for the above five areas are also clearly demonstrated by our 5 m
isohypsic maps of the region between the Canube and the Tisza (see Maps 1 and 2).

In connection with the relief maps presented, it should be noted that their const-
ruction was undertaken because the available large-scale topographic maps do not
contain a detailed relief plan, and are therefore unsuitable for the study of the micro-
relief. Although their contour line systems are sufficiently detailed, with the mass
of their mosaic-information the sheets with scales of 1 in 25,000 and 1 in 10,000 make
synoptic evaluation impossible.

Another reason why the 5 m isohypsae were required was that comparatively
evened-out plains developed in extensive areas of the region between the Danube and
the Tisza, and here 10 m hypsae are not sufficient for control of the phenomena
groups of the slight relief differences still perceivable on satellite photographs.

Naturally, with a view to constructing uniform maps, the hilly areas with higher
relief energies also had to be depicted with 5 m contours. This had the disadvantage
that in these areas the contour network became so dense that they are inseparable
in places in the reduced form suitable for publication. However, we feel that this
circumstance too reflects the proportions of the characteristic differences in the relief
types occurring in this region.

In accordance with the contour relief maps, the satellite photographs reveal that
the hilly district of Godollg and the associated knolly district of Monor-Irsa is that part
of the region which is situated highest above sea-level and which displays the most
structured relief; it is separated by a sharp line from the table-land on the region
between the Danube and the Tisza, from the Pest plain, and from the Danub. valley
in the wider sense, just as the morphologic boundary can be distinctly recognized
towards the edst too, in the direction of the Jdszsdg.

- The assumption that the knolly district is differentiated tectonically towards the
Great Hungarlan Plain is strongly supported by the circumstances that the knolly
district is differentiated by an almost perfectly straight line along the direction
Vecsés-Ull-Albertirsa-Cegléd; and that- the direction of this straight line coincides
with the direction (NW-SE) of the main transversal fractures of the Hungarian
Central Highlands. The tectonic preformation of the relief is even more strongly
emphasized by the wide trench (with minor surface structure) (see photographs no.
10 between G/2 and K/4), which runs throughout the hilly district of G6doll6 and
developed completely parallel to the previously indicated direction. The sides of this
trench system are similarly indicative of parallel-running highland cross faults.
This same tectonic direction is otherwise emphasized too by the valley of the River
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Galga, which forms the northern border of the main bulk of the hilly district of G&-
dolls (this stands out sharply in photograph no. 13).

However, if the satellite pictures and relief map no. 1 are integrated with the
relief map of the substratum (see map no. 29), these tectonic directions no longer
stand out on this at all; indeed, just below the main bulk of the hilly district of G6-
dsli8 a dzep subsidence trough shows up. The longitudinal axis of this is perpendicu-
lar to the strike directions of the surface relief, i. €. in a NE-SW direction. From this
circumstance it might be thought that the sirike directions of the present relief of the
surface were not determined by the same structural movement tendencies which gave
rise to the deep relief of the substratum.

Two possibilities seem obvious as explanations of the above apparent contra-
diction:

1. The transverse local structuring of the surface relief was formed by quite
young (Quaternary) tectonic ‘“‘transform faults”, the kinetic character of which
differs from the vertical kinetic tendencies giving rise to the deep-buried relief of the
substratum, and probably of older activity. That is, we are faced with a case of the
directional discordance of tectonic phases following one another in time.

2. The NW—-SE directions reflect the one-time flow directions of the connate
water valleys (Primeval Danube) and delta branches that played a role in the filling-up
and erosional shaping of the area.

" Merely the interpretation of the relief conditions does not provide a sufficient
footing for a final assessment of the above problem. We shall therefore deal in more
detail later with this morphogenetic topic.

The Pest plain in effect belongs to the region of the Danute valley alluvial accu-
mulation forming a young subsidence area taken in the wider sense. Its differentiation
from the Central Danube valley is Justlﬁed only because certain forms of the extensive,
relatively high aeolian Danube ridges in the regions of Dunaharaszti-Ocsa-Bugyi and
Sdri ensure an isolation frem. the wider Central Danube valley plain extending to the
south from Kiskunlachdza. This surface morphological differentiation is expressed
most beautifully in the plot directions of photograph no. 3; north of the previously-
mentioned boundary band, these mainly reflect a NW-SE directioning, while south
of this band the directions of the main axes of the plots are irregular. It is interesting
that the contour map is less well able to depict this régional-topological boundary.

The eastern boundary of the whole of the Central Danube valley plain, taken
in the broader sense, is composed of a probably tectonically preformed, fault-free
erosional valley rim, predominantly striking N-S, which can be well denoted by the
line Sari-Dabas-Kunpeszér-Fiilopszallds-Akaszto-Csdszartoltés-Hajos-Eaja-Herceg-
szantd. This boundary shows up extremely well in the photographs (particularly
in pictures nos. 3, 12 and 21), but it is to be observed especially sharply between
Hajos and Baja, where differences in level of even 20—30 m have developed within
quite small distances. Proceeding in the northerly and north-easterly directions from
Hajos, this relief boundary is less well marked between the alluvial plain and the
table-land of the region between the Danube and the Tisza; indeed, in some places
it appears only in a flattened-out slope.

On the basis of the satellite photographs, and even the criteria of the 1elief map,

this high relief energy terrain step between Hajos and Baja appears definitely to be
an erosional terrain step; however, it can be taken as almost certain that it also shows



Fig. 2. Contour map of southern part of region between the Danube and the Tisza
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Quaternary tectonic preformation. This assumption receives stronger support from
a comparison with the substratum relief, which is to be evaluated later.

" The LANDSAT pictures allow the fluviatile-filled alluvial plain of the Central
Danube valley to be classified as an almost perfect potamogenic plain, on the surface
of which only the primeval fluviatile oxbow lakes cause minor relief differences.
The entire Danube plain slopes extremely gently, but not ccmpletely uniformly,
from north to south. The relief aspect of the plain is indicative of lower-section
fluviatile activity (absence of oxbcw lakes, forcing of wild aims to the edge of the
plain) frcm the Csepel peninsula right down to Harta; south of this (frcm D/13),
however, the characteristics of a central-section fluvial plain are evident.

Although the differences in the angles of the sloping of the surface are not
revealed by the satellite pictures, these can be observed in the auxiliary contour maps.
The average height of the surface abové sea-level is 100 m around Kiskunlachdza,
97 m around D6ms&d-Tass, and 95 m around Dunavecse-Solt-Harta, for example.
This means, therefore, that over a distance of about 55 km as the crow fiies, the fall
in the river level is only 5 m. On the alluvium to the south, however, which can be
characterized by a central-section morphology, the sloping of the cathment area
becomes somewhat steeper than this. '

If the density of oxbow lakes on the Danube valley alluvial plain is examined
in the satellite pictures, a further interesting regional characteristic may be observed,
which is not reflected (or to only a slight extent) in the contour relief maps. This
is the usually high meander density in the area of Baja. Particularly in squares
B/6 and B/7, i.e. opposite Eaja and on the right bank of the Lanube a little to the
north of it, a mass of generally inactive or filled-up oxbow lakes are to be seen; there
is nothing ccmrarable to this anywkere in the Central Lanube valley. Naturally,
the river meandered both to the south and to the north of this section, but it varied
its bed in those sections much more rarely and much more slowly than in the area
of Baja. : :

The explanation of the phencmenon may be that above Paja the width of the
alluvial plain of the Canube valley narroved to about one-third ccmpared with the
average value. Consequently, the erosional activity of the river strengthened in this
area. More exactly: the erosional activity of the river overall d’'d not become greater,
but it was confined to a narrower areal band, ard accordingly a higher number
of erosional beds, dead beds, oxbow lakes, etc. were formed per unit area in unit
time than in the widened-out river sections to the north and the south.

This genetic feature of the surface development naturally meant that primarily
the erosional forms became predcminant in the central Eaja section of this constric-
tion, whereas the flatter areas to the south and north of it were characterized by the
accumulational, eluvial, catckment area overspilling forms. It is furtter obvious tkat
these morphological differences are expressed not only in the aspect of the landscape,
but also in the differences in the pedological and petrological facies, i.e. the erosional
zone of the constriction will be characterized by a coarser-grained sandy sediment,
and the wider alluvial areas by a predominance of finer-grained, more clayey sedi-
ments.

The alluvial plain of the Tisza valley accomranies the river in a comparatively
narrow areal band on the right bank of the river; this is closely connected with a
shift of the bed of the Tisza to the west in the course of the Holocene. The photo-
graphs (e.g. nos. 10 and 21) clearly demonstrate that (particularly south of the line
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Jdszkarajen8-Tiszakécske) the relief-determining role of the one-time Danube talus
was manifested in the development of the surface a'most ccmpletely up to the line
of the Tisza, the latter river joining in with the forming and the filling-up of the
landscape only recently. This phenomenon shows up so clearly in the satellite photo-
graphs that the genetic meaning of the relief is virtually indisputable. In squares
MN/8 of photograph no. 10, it is unambiguous that Pleistocene sands originating
from the Danube must be found near to the surface in the area of Tiszazug, even
on the left bank of the Tisza.

Otherwise, the western edge of the Tisza Plain can everywhere be drawn qu1te
clearly in the LANDSAT photographs, although the resulting bcundary line is not
such a sharp relief-serarating boundary too as in the case of the eastern edge of the
Danube valley. This is confirmed by the contour maps used as controls. In this case,
therefore, the contact lines of the fields of different density primarily denote petrolo-
gical boundaries, or the related pedological and hydrological boundaries. The question
remains as to whether these facies changes played a role in slowing down the west-
ward migration of the Tisza bed (e.g. on the sandy areas, in the sense of Ldczy’s
rule), or whether the present main directions of the Tisza express a conformation to
the axes of the Recent geokinetic trenches.

As accentuated by a comparison with the isohypsic control maps, in the southern
half of the Tisza plain the course of the 90 m contour line generally means the level
to which the alluvial waters of the Tisza prior to the regulation may have reached,
and beyond (or above) which the area is largely of aeolian origin. Although thin
sheet-sand does also occur at levels below 90 m, our terrain investigations indicate
that a series of clayey, muddy potamogenic sediments, with fluviatile or lacustrine
development, can always be found at low depth on the alluvial plain of the Tisza.

We have seen that, under certain conditions, the relief information provided by
the satellite pictures is substantially richer than of even the most detailed contour
maps. This is understandable, as such maps can not express subsidences or upcavings
of a relative nature with a magnitude possibly only of the order of some centimeties.
By means of the indirect indications discussed above, however, the satellite pictures
may possibly allow these features to be seen. As further support for our thesis, but
in part with a view to approaching the main objects of our research, in the following
we shall examine more closely from such a relation two of the minor details of the
Tisza valley.

1. Tt can be seen well in photograph no. 10 that in contrast with the previous
main directions, the river changes its course to NW-SE between Tiszadjfalu and
Csongrad; then, midway between the line joining Csongrdd with Szentes it again
assumes a south-southwesterly direction. At the same time, in this semicircular section
(with the exception of the single oxbow lake below Csongrdd) the river has ceased
its right-bank meander formation. This group of symptoms resemble those arising
if the river had been forced to avoid some obstacle in its path in this area; such an
obvious obstacle mlght be a flattish eminence, for example.

If such an eminence really does exist, however, then its centre lies between the
villages of Tomoérkény and Felgyd, with a diameter (determined from the satellite
photographs) of about 15 km.

The satellite photographs also readily reveal that this elliptically arrenged area-is
surrounded by the primeval Danube beds too, in part on the northern, and in part
on the southern side. That is, this relative eminence in the terrain is not a young



38 L. Jakucs

formation. Of course, it can not be said that this is a projecticn cnto tte surface
of an effect of the movement tendencies of the substratumi, since the maps. of the

" Mesozoic-Paleozoic bed (see Maps nos. 27, 28, 29 and 30) depict a strong subsidence

zone in this district; however, there must neverthless be scme cause fcr such an
abnormality.

At any event, it is worthwhile to make a comparison with the AlgyS detail
of the satellite picture, where the already-known hydrocarbon-bearing eminence
has similarly been enclosed by the Tisza to the east, while the formation of right-
bank meanders has been stopped above the eminence (see squares NO/3 in photo-
graph no. 21).

2. Another area of the Tisza deviating to the east and so far not satisfactorily
interpreted falls slightly outside our research region, but it is nonetheless instructive.
This is the section between the villages of Tiszasiily and Nagykérii (see squares
NO/1,2 in photograph no. 11). Here too, the right-bank meanders are missing for
some distance above and below Nagykdrii, which indicates that the area encircled
by the arc of the river was systematically avoided by the Tisza in the course of the
history of its westerly bed migrations. It appears otherwise that this area too coin-
cides with the relief trench of the substratum, but this in itself is not an excluding
circumstance as regards the actual existence of a flattish eminence near the surface.

In connection with the relief characteristics of the Zagyva plain, the photographs
instantly reveal tkat the rivers and streams running roughly in a southern direction
off the water-catchments of the Central Highlands developed flattish-sloped, but ex-
tensive ta'uses on the northern edge of the Great Hungarian Plain; these rather
confined tte Zagyva and its 1ight-kand tributaries to the northern edge of the hilly
district of G6dolls. The photographs of the Zagyva plain suggest, and the contour
map confirms this, that the contour lines-intersect the river, thereby substantiating
the decisive role of the river in the filling-up process, and its active 1mportance at
present as well.

Finally, in an analysis of the relief features of the table-land of the region between
the Danube and the Tisza it must be pointed out that the satellite pictures accentuate
the table-land character most clearly in the northern and southern thirds of the region,
though the relief (or geological) differentiation of the landscape from the Canube
plain in the west and the Tisza plain in the east appears sharply everywhere. This may
obviously be correlated primarily with the fact that there are enormous sandy depo-
sits of the Pleistocene talus of the Danube on or near the surface on the northern
part of the table-land, since this area was the central part of the large Danube talus,
where the inactivated river valleys were even more underscored aeolically in the dry
pericds of the Pleistocene.

Both the satellite picture and our contour maps provide convincing evidence
that the highest surface watershed divide line of the table-land is situated in the
vicinity of the western edge of the area. The highest part of this divide line, however,
is on the northern edge of the table-land. Proceeding eastwards and southwards from
here, the surface displays a general, uniform slope. In all probability, this is con-
nected in part with the smoothing-out of the talus, with the growing refinement of the
sediments as regards grain size, and in part with the further subsidence of the sub-

" sidence areas of the Tisza valley, this process still being detectable even at present.

The finer variety of surface forms sometimes showing up in the angular discordance
too (e.g. the wide section extending in the direction of Helvécia-Szank from Orkény
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in photograph no. 2) may possibly indicate the aeolian rearrangement of the surface
of the landscare in accordance with the predc m.inating direction of the wind.

Another relief characteristic of the table-land is tkat the difference in level
between the level of the Canube valley alluvitm and the table-land surface increases
considerably in the line Csdszdrtoltés-Hajos-Siik6sd. A sign of this is that unusually
high diluvial bank walls and steep slopes are to be observed along this line.. With
regard to this high terrain step, the problem may justifiably be raised that the sand
material of the Illancs sand areas can have reached the site of its present aeolian accu-
mulation from the direction of the Danube valley under the action of NW winds only
if, at the time of this aeolian action, the Canube valley was not yet situated at such
a deep level, and was not separated by such a steep loessy bank wall from the cur-
rently elevated Illancs area, as reflected by the present picture. The winds would
scarcely have been able to transport the sand material over a 25—30 m high step and
to deposit it on the high Hlancs terrain. This argument too, therefore, strongly sup-
ports our earlier assumption that the high bank- wall between Baja and Hajés was
preformed tectonically in a young stage, and the erosion only emphasized this tecto-
nic terrain step.

The fact that to the east, in the direction of the Tisza valley, the slope of the
table-land increasingly flattens out, can clearly be attributed to two reasons in this
section : () the progressively greater distance towards the east, which had a deciding
influence on the grain size, the composition and especially the quantity of the aeolian
deposits; (b) the permanent Tertiary and Quaternary subsidence of the eastern half
of the area, and most markedly of the Tisza valley.

Our efforts to make the results of our interpretational work relating to the sur-
face relief characteristics of the region between the Danube and the Tisza as realistic
as possible prompted us to check the phenomena read off the satellite pictures not
only via the contour line maps, but also by other means. To this end, we likewise
evaluated detailed relief energy maps of the region between the Danube and the Tisza
that had been constructed in our Department; reduced copies of these are to be seen
in Maps 3 and 4.

Our relief energy maps were prepared with the use of the PARTSCH—KREBS
method. The course of their construction was as follows. The 1 km? square network
of the topographical maps with scales of 1:25,000 or 1:10,000 was taken as basis,
and in each individual square a study was made of the height difference between the
highest and the lowest feature point. This numerical value was expressed in metres,
and referred to the centre point of the square. By means of interpolation, the points
with the same values were joined together by isorelief energy lines, correspondig
to the selected limiting values. The areal distribution of the relief energy values was
depicted by shading.

Naturally, the characteristics of the telief of the area were taken into consider-
ation both in the designation of the value categories, and in the choice of the size
of the square network, the basic areal units. We therefore set out frcm the fact that
our research area (with the exception of the hilly district in the north) is essentially
a plain area, where the relief energy value is below 10 m over ca. 95% of the area.
Accordingly, the slope conditions were depicted in relief energy differences of 2 m
up to a limiting value of 10 m (i.e. 0,2, 4, 6, 8 and 10 m). Up to 30 m, 5 and 10 m
categories were employed (10, 15, 20 and 30 m), while in the hillier region the
more appropriate 20 and 25 m intervals were used (30, 50, 75, 100 and 125 m)
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As regards the size of the square network system we employed, it must be pointed
out that this differed appreciably from that used by earlier authors, but this change
was nevertheless justified. In 1924 KREBS, who developed the method of depicting
the landscape in accordance with the relief energy, worked with a lattice network
~of 32 km?. In contrast, in 1962 LANG constructed the first relief energy map of Hun-
gary with a basic network of 88 km?2. The reason why we used the 1 km? areal net-
work, which gives extremely dense information, was that we wished to prepare a
relief energy map with a resolution which permitted the clear revelation of slight
vertical structuring on these plain areas, thereby obtaining a faithful reflection of the
structural morphologic differences. '

The evidence of our maps supports in every respect the already-described relief

information read off the satellite pictures. If Map 3 is examined, for instance, it is
immediately obvious that, in the northern half of the region between the Danube and
the Tisza, the lowest relief energy is displayed by the inundation areas of the rivers
that developed by fluviatile accumulation. Their relief energy conditions are charac-
terized by values less than 2 m; this is a virtually regular phenomenon elsewhere too
on young potamogenic plains developing by perfect fluviatile planation.
_ This relief type can be broken down into two larger areas. One of these is the
Solt plain, adjacent to the Danube; this is characterized by values of 0—2 m to the
west of the line Bugyi-Kunpeszér-Szabadszéllds right up to the Danube. Within this,
in the area between Dunavecse-Szabadszdllds-Fiilopszdllds-Harta, and also in the
districts of Kiskunlachdza and D¢msdd, values of 2—4 m appear in patches. Only
two really high (15—20 m) centres are to be cbserved in the whole of the alluvial
plain: the erosional island-hills of Solti-halcm in the vicinity of Solt. 7

Similar relief types are found in the east, on the wide, flattish flocd areas of the
Zagyva and the Tisza. Towards the west, these are connected to the table-land of the
region between the Danube and the Tisza by erosional rims. The inundation plain
to the east of the line Jdszberény-Tortel-Lakitelek can also be ckaracterized by very
low relief indices of 0—2 m, and only in the districts of Szolnok and Jdszkarajend are
there small areas locally attaining values of 2—6 m.

~ The relief type with the greatest extent in the area depicted in Map 3 is the table-
land of the region between the Lanube and the Tisza, which can similarly be broken
down into two parts with regard to its relief energy conditions: the areas to the east and
to the west of the line Monor-Orkény-Kerekegyhdza Kiskunfélegyhdza. In the east
the value of the relief energy is generally 2—4 m, and it attains or slightly exceeds
6 m only rarely, in small spots. The vast majority of the area is a surface rearranged
by deflation, which beccmes progressively lower tcwards the Tisza alluvitm. In this
district the relief energy map does not show up thote fine (but morphogenetically
significant) differences in relief mentioned earlier.

Areal patches of higher relief energy are observed on the western rim band of
the table-land, but without exception these all occur in an isolated way and they
therefore do not comprise a closed relief unit. Such areas are found in the district
of Ocsa with a relief energy of 10—15 m, to the north-west and the south of Agasegy-
hdza, in the districts of Orkény-Tatdrszentgydrgy, between Szabadszdllas, Kerekegy-
hdza and Jakabszdllds, and in the vicinity of 1zsdk and Orgovany with relief energies
of 15—20 m, and in some places even in excess of 20 m. These are all strongly struc-
tured, duny, drift-sand areas, regions of aeolian accumulation.

The area type with highest relief energy in Map 3 is the hilly district of G&dolls,
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which on the basis of the relief indices is skarply differentiated from the districts
with a plain character along the structural line Vecsés-Ull3-Pilis-Albertirsa-Cegléd.
Its eastern boundary can be drawn along the line Cegléd-Tdpiébicske-Tura, but this
boundary does not coincide with the information from the LANDSAT photographs.
The cause of this contradiction may be that the satellite pictures primarily give infor-
mation on the genetic features of the landscape on a petrofaciological basis, and in
this case there is a discrepancy in the relation of the relief conditions and the petrolo-
gic characteristics.

Within this regional unit, the highest relief energy is undoubtedly displayed by
the knolly district of Monor-Irsa. About 80% of the area has a value above 30 m,
and the maximum is attained in the region of lsaszeg-Pécel, with values of 75—125
m/km2. Almost the same high values are to be observed in the knolly district between
Fét, G6dolls and Aszod.

The part of this knolly district with the lowest relief energy value is the area
between Aszéd, Godollg, Tapidszecsd, Téalmds and Tura. Towards the east, the
relief energy progressively decreases from the 30—50 m. characteristic of the western

“half, and along the line Tura Téalmds-Nagykdta-Cegléd the knolly landscape is
transitionally rep]aced by a zone with a relief energy of 2—4 m.

If a study is made of Map 4, which illustrates the relief energy conditions of the
southern half of the region between the Danube and the Tisza, it is immediately
apparent that the great majority (ca. 70%) of the entire region consists of plain areas
where the value of the relief energy is less than 2 m/km? The map also provides
striking and surprising evidence that the relief energy index is likewise below 2 m/km?
over a considerable proportion of the table-land in the reglon between the Danube
and the Tisza, just as on the potamogenically filled plains, i.e. in the alluvial districts
of the Danube and the Tisza.

This terrain, with its very low degree of structuring, is in fairly strong contrast
with the Bdcska loess table in the south-western corner of the table-land; on this
loess table, the relief energy indices generally vary between 4 and 10 m, but smaller
localities in the area have values above 10 m, and spots with relief values of even
20—30 m are found. :

From the aspect of the relief types, the third largest regional unit in Map 4 can be
observed north of the line Kisk&rés-Pdlmonostora, where the terrain generally has a

_ relief energy similar to that on the Bdcska loess table, in spite of the fact that the
two areas differ significantly as regards their geologic-petrologic structures.

Finally, the fourth relief typological unit of the southern half of the region
between the Danube and the Tisza is the area enclosed by the lines joining the villages
of Kecel, Kiskunhalas, Kisszillds, Janoshalma, FelsSszentivin, Csdvoly and Kecel.

If these four regional typological districts are now compared with one another,
it stands out as a characteristic difference that in both the northern and the southern
bands of the table-land the basic character is given by areas with a relief energy
of 2—4 m, smaller spots with higher relief energies emerging from this background.

“In contrast, in the central zone of the table-land certain high relief energy, but inex-
tensive islands rise up virtually without the presence of transitional states from a
very extensive area with the lowest relief energy (0—2 m).

This difference is probably in a causal correlation with the different morphogene-
tics of the districte: the central areal unit is a dunv region displaving the most tynical
drift-sand accumulation, while primarily the deflative forms predominate on the loess
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table-land and the surface of the northern bard. It is also probable, however, that,
besidzs the factors already discussed, a role may have been played in the occurrence
of these differences by the depth of the soilnater levels beneath the surface; this
factor can exert a deciding influence with regard to whether the nature of the work
of the wing is accvmulation or defation.

Both the satellite photographs and the relief energy map demonstrate that a line
characterized by exceptionally high relief indices is the Eaja-Csdszdrtoltés high bank,
where the relief indices attain a maximum. On this line the most outstanding extremes
are exhibited in the section between Siik&sd and Hajos, ard particularly in the region
of Nemesnéd: dvar, where the relief values even exceed 30 m. Our interpretation is
strengthened by all this: a ccmbination of tectonic preformation and the bank-
undermining activity of the Danube must be assumed in the development of this line.

~

3. Reflection of the Recent and Fossil Age hydrological and
hydrogeological characteristics of the region between the Danube and
the Tisza.in the photographic material of LANDSAT-1

The LANDSAT-I photographs of the region between the Canube and the Tisza
provide excellent information on the Recent hydrography of the region, but also
in many respects on the natural water network prior to the regulations; indeed,
in certain areas they even permit an orientation as regards the otherwise unobserv-
able traces and hydrological connections of long dead ar.d abardoned water systems.
That this is indeed so was truly demonstrated when we prerared the present natural
water-network maps of the region (see Maps 5 and 6) and ccmpared these with the
satellite photographs. It turned out that the latter photographs reflect occasional
water catchment valleys connected to the water courses, the dried-up flocdwater
river beds, and even the no longer used old bed directions, which do not show up in
even the most detailed hydrologic maps.

Of course, in the pericd prior to the regulations of the rivers the picture of the
hydrologic network was different frcm the present one. There were huge areas of bogs,
swamps, and pericdically waterinundated land, while in places the rivers were ac-
compained by wild arms and flocdwater beds. Scme information on these is provided
by the oldest maps, for instance the hand drawn map-sheets of the first military
surveys at the time of Josef I1, since these were prerared before the river regulations
and flocd prevention work at the end of the 18th century. However, under the then
prevailing conditions, accurate marping of the soil level in these districts of bogs
and marshland, which were often d'fficult to traverse, and often involved point-
identifying measurements and resections (and even distance estimations) only from
boats, was not always possible. At any event, in the interest of being able to control
our coception of the primeval hydrographic state based on the evaluation of the
LANDSAT pictures, and partly so that the satellite information itself should become
controllable, we primarily extracted frcm these early military maps the information
relating to the old water network, and frcm this constructed the primeval hydro-
graphic maps of the .northern and the -southern halves of the region between the
Danube and the Tisza (see Maps 7 and, §).

Accurate and detailed information on the groundwater states and the depth.
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of the groundwater below the surface in the region between the Danube and the
Tisza is provided by the groundwater level maps of RONAI and BOCZAN (1961),
which were similarly used in the evalvation of the satellite photographs (see Maps 9
and 10). These unam.biguously prove ttat,over the greater rart of the region between
the Canube and the Tisza (both on the table-land and on the alluvial plains), the level
of the groundwater is 0—3 m, i.e. it is at a very «mall depth. Characteristic deviations
from this are observed merely in the hilly district of G&Ed6llS, on the Bdcska loess
table-land, and on the flocd plains near the beds of the Canube and the Tisza. For
these latter the average grourdwater depth is 3—6 m.

With tte a'd of the satellite photographs, we attempted to decide the extents to
which the correlation in question may be caused by the subsoil water level depression
conforming to the river beds, or by the thicker (higher-surfaced) Holocene sed ment
accumulation of the flocd plain zones near the beds. It appears that both factors play
arole, and that their effects can be eraluated only in a ccmplex way, their proportions
varying frcm place to place. '

In gocd conformity with the hydrologic maps, the photographs of the northern
part of the region between the Canube and the Tisza (primarily nos. 8, 9, 10, 11 and
13) permit the d flerentiation of the following five large hydrogeographic units:

1. The hilly district of G&doll§ and the knolly district of Monor-Irsa, where
there is a predcminance of narrow, but deep valleys of streams and torrent water
courses, primarily exhibiting a tendency to incise, and with a ccmparatively high fall.
In this arca there are neither wide, filled-up alluvial valley plains, nor lakes and other
standing water. The stream beds, with a NW-SE axis, generally follow the trench-like,
long, but narrow intercolline basins which are indicative of the erosional phases of the
one-time Danube valleys (and possibly the transverse subsidences preforming these).
Overall, the hydrographic picture points to a typical young elevation.

2. The brecad potamogenic plain of the Central Danube valley follows the left
bank of the present bed of the Canube in a width of about 15—20 km to the south
of the line Kiskunlachdza-Bugyi. Its surface clearly reveals the oxbow traces and
characteristic muddy bank bands of the dense changes in the bed of the river in the
Holocene. It can also be observed extremely well that, in the north, the sand dune
terrain separating this area from the Pest plain is an aeolian cover sheet even younger
than the fluvial eluvium, since in the line Kiskunlachdza-Bugyi the oxbow lakes run
out frcm beneath this sheet and begin blindly, i.e. their northern section is missing.

Another interesting characteristic of the Danube valley plain is that a large num-
ber of swamps of a constant nature developed on it earlier, but the great majority
of these (even in spite of the evidence of the primeval hydrographic map 7) were
localized to the eastern strip of the wide inundation area, while on the western half
of the valley plain, lying closer to thé Danube, only oxbow remnants with a linear
course can be observed. Frcm this circumstance it can be adji dged that the Recent
fluvial accumulation caused sedimentation to a higher level on the bed-side band of the

" valley plain than on the edges. It may also be considered, however, that the eastern
rimline of the potamogenic plain is preformed with an active breakline (currently too)
resulting in a certain terrain subsidence.

3. The hydrologic picture of the table-land of the region between the Danube
and the Tisza is characterized mainly by the absence of a natural network of running
streams, and in addition by a series of constantly or periodically filled lakes isolated
from one another in small deflation depressions. The axes of the latter indicate the
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predominant wind direction in the southern half of the area, whereas in the northern
half they mainly show the one-time primeval Danube valleys and the directions in
which these were filled up. :

The satellite photographs especially well illustrate the filling-up directions of the
Pleistocene primeval Canube along the line Monor-Pilis-Cegléd. At the same time,
the primeval hydrographic map reveals tkat a flocd area pericdically covered with
water should be seen in the district enclosed by the lines Tdpidszentmdrton-Abony-
Szolnok-Vezseny-Cegléd-Tdpidszentmdrton, the water-network features of this
area having been determined similarly by the one-time flow-off directions.

4. The section of the Tisza valley extending to the south of Szolnok is followed
on the right-hand bank only by a quite narrow one-time swamp zone, which is a
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different.feature in contrast with the Danube valley. In places there were no swamps
and bogs on the right-hand bank, but the western boundaries of the occasionally
very narrow alluvium band must be regarded as valley rims of a central section nature,
shaped out by lateral erosion. The essence of the explanation of the pkenomenon is
correlated with the permanent westward shift of the river in the Quaternary.
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5. The hydrologic characteristics of the Zagyva plain were determined by the
areal determinants of the accumulation processes. The rivers operating here, which
sedimented out huge amounts of alluvium in both the Pleistocene and the Holocene;
constantly strived to apprcach the central axis of the subsidence area of the Jdszsdg,
and thus also accumulated the central masses of their talus there. By this means, they
constrained the swamp zone to assumre a rim position. Accordingly, the development
of the swamp series to the north of Tdpidszele, which still existed at the time of
Josef 11, can only be brought into correlation to a minor extent with the Pleistocene
bed-entrenchments of the rivers performing the filling-up (mainly the Zagyva, Tarna
and T4pid); a reflection is much rather given of the shifting-away of the beds of the
right-hand subsequent wa‘er courses striving towards these rivers. Similar bed shifts
and the acccmpanying groundwater swellings are otherwise characteristic along
almost every rim talus ¢n the Hungarian Plain, and elsewhere too are indicative
of the morphogenetics described above.

Frem a complex comparison of the satellite pictures, the drawing of the recent
water network and the hydrological conditions prior to the regulations, it appears
that in the northern half of the region between the Danube and the Tisza there are
five small districts which even tcday are to be evaluated as appreciably subsiding
part—basins :

. The Pest plain.

2 The Central Danube valley, and particularly its eastern rim areas.

3. The Zagy\a basin between Jaszberény and Ujszdsz.

4. The region of Cegléd-Abony-Szolnok.

5. The district of Alpdr, indicated mainly by a large westerly widening-out
of the Tisza.

It is worthwhile observing that all these hydrogeographic subsidence areas
coincide a'most eractly with the geokinetic data on the northern part of the region
between the Canube and the Tisza (see Map 37); indeed, with the exception of the
Central Danube 1alley piain, they are also confirmed from the aspect of the dynamic
tendencies to be expected on the basis of the relief of the substratum (see Map 29).

A comparison of the LANDSAT-1 photographs of the southern part of the
region between the Danube and the Tisza with the early hydrographic map prepared
from the first military survey at the time of Josef II (see Map 8) immediately reveals
hat the present bed directions and the arrangement cf the bends differ greathly
from the earlier ones. However, major roles were played in these differences not only
by the elimination of bends and other regulations, but also by the natural develop-
ment of the rivers; this stands out most clearly if the state of those meanders not
eliminated since the end of the 18th century is compared with the picture of the pre-
sent water network. In those river sections which have continued permanently to
develop in a natural way, a scuthward shift of tl.e meanders can be observed.

Particularly in squares C/6, C/5, D/4 and 1D/3 of LANDSAT photographs nos. 16
and 22, it is striking that the eastern edge of the Danube flocd area, the district
of the one-time Vords swamp, was the swamp area with the most constant nature
in the Danube valley. However, a swamp world of a similar character was also formed
in the narrow right-hand 1alley plain of the Tisza (mainly north of Algy&) before the
river regulation. In this section too, nevertheless, there still remained the characteris-
tic difference between the swamp areas of the Lanube and of the Tisza that was
observed further to the north: while the bed of tke Tisza was acccmpanied directly
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by the swamp zone, in the Danube plain higher flood plains too inserted themselves
between the bogs and the bed of the river, only narrower floodwater streams and
narrower water strips of early abandoned beds being found in these flood plains.

In comparison with the surfaces of the Tisza flood plains, which display a finer
evening-out and a gentler microrelief, the surface of the Danube plain, which bears evi-
dence of extremely densely and finely traced fluviatile work, reveals special hydrologic
features. The main cause of the differences is very probably to be sought in the fact
that, even long ago, the floodwaters of the Danube were icy floodwaters formed as a
result of the high level of ice blocks; in the Tisza, however, because of the ice-loosen-
ing roles of the close-lying mouths of the K6r6s and the Maros, the possibility for the
ice to float-downstream was more favourable even before the regulation work. Thus,
the bulk of the floodwaters here were caused by the summer floods which were slower
and had a lower drift height.

The hydrographic conditions of the fable-land on the southern half of the region
between the Danube and the Tisza also reveal sharply perceptible differences as reg-
ards the aspects of the loess plateau and the sandy surfaces. Whereas the loessy area
exhibits a very poor surface hydrography, small constant and periodic waters occur
densely in the depressions and deflational lowland of the sandy zones. The primeval
hydrographic map indicates that earlier these not very extensive surface standing
waters were present even more densely in the eastern half of the area.

This circumstance (at least in part) is almost certainly responsible for the fact
that the impermeability of the sediments is higher in the eastern area of the table-land,
and hence at the time of the snow-melting in the spring and in other periods when
the water level is high the percolating groundwater too comes to the surface more
often, and even water courses may result from this. The K&rds-ér, which can be
examined extremely well in the section between 1/5 and 1/6 in photographs nos. 19
and 20, must be regarded as in part having such genetics. This streamlet runs south-
eastwards from the direction of Kunfehértd; its wide lowland plain was depicted as a_
linear bog zone in the early maps from time of Josef II. ‘

It should be noted finally that the directions of the axes of the standing waters
on the table-land are in the majority of cases parallel to the predcminant wind direc-
tion and also reflect the general sloping of the area. The elongation of these lakes
in the NW-SE direction, therefore, at the same time indicates that their basins must be
conceived of as surface depressions deepened out by deflation (and possibly blocked
by aeolian sedimentation). Besides the deepening of the bed by deflation, howerer, at
the times of the spring snow-melting and in periods and years with higher than aver-
age precipitation a role may also have been played in the further forming of the
depressions by the resulting surface streamlet network and the groundwater seepage,
and hence a certain secondary fluviatile character too may have been established
in some places. :
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4. Check on the surfuce geologic, pedologic and geomorphologic
Jeatures of the region between the Danube and the Tisza on the LANDS AT-1
photographic material

It must be stated that the information given by a detailed study of the satellite
pictures and by a comparative evaluation of the petrology and geology of the region,
together with its soil-quality conditions and its geomorphologic features, strongly
support one another. For just this reason, however, it is d flicult to assess the extent
to which the indications on the satellite photographs are reflections of the petrologic,
the pedologic or the gecmorphologic characteristics. The truth is probably thkat
the various geoscientific apprcaches developed frcm a regional analysis of the surface
substrate in accordance with different aspects and aims, and it is therefore not pos-
sible to expect mutually contradictory or a completely new type-of knowledge in.re-
search divided into these branches. The relief, the forms and the sediments, and the
soil layer covering the sed'ments, are not only in harmo’ny with one another, but
also faithfully reflect the natural forces and processes giving rise to them. The surface
of the natural landscape is a ccmbined material and -relief-quality pxoduct of the
primeval geographical events of the preceding pericds.

Naturally, however, it is a prcduct not only of these. In addmon to the natural
factors developing the landscape, an ever increasing role is to be observed in the
activity of the human society. The replacement of the naturally-occurring vegetation
by ccmpletely new and forced vegetation structures; the changing of the spontaneous
surfaces (e.g. as a consequence of ploughing); the extension of the hydrologic network
with new lines, and the constraining of water into these; the extension of artificially
(though generally involuntarily) induced soil degradation spots; reorganization of the
relief in accordance with the conceptions of road, railway and settlement development-
industrial, mining and urbanizational constructions; etc. These all force “interfer;
ing” signs onto the natural picture of the landscape, and even on.the synoptic satel'i'e
pictures taken frcm a height of several hundred kilometres these signs sometimes
appear much more strongly than the traditional geoscientific indications. Some of the
areas in the photographs that we had to interpret revealed literally nothing but the
various agricultural plots with different intensive densities.

Thus, if we wish to understand the satellite picture with regard to its geologic
and geomorphologic information content, the anthropogenic landscape features must
be removed, and the photograph must be ccmrared- with geoscientific - maps of the
landscape, prepared in the traditional manner, by the compilation and fitting-together
of a mosaic. This a‘m is served by the geological maps 11 and 12, which we prepared
on.the basis of the 1:25,000 scale sheets of the Hungarian National Geological Insti-
tute, supplementing these in places with the data of material collected by-our Depart-
ment; by the soil-quality maps 13 and 14, which are bared on the STEFANOVITS—
SZUCS recordin gs; and by the gecmorphologlcal maps 15 and 16, which we construct-
ed on the basis of the “Gecmorphological map of Hungary”, publlshed by PECSI
in 1967, and in some minor areas on the basis of our own investigations. For control
of the various econcmic geographic consequences, we compiled and plotted on integ-
rated map sheets the already known sites of occurrence of peat. lacustrine and meadow
limestone, soda, gravel and sand of importance to the building industry (Maps 17
and 18) in the region between the Danube and Tisza. Finally, we tried to check the
extent to which the petrologic and geologic conditions characteristic of the surface
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Fig. 14. Soil types of southern part of region between the Danube and the Tisza
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are mcdified at greater depths beneath the surface. To assess this, we examined the
layer sequences of borings made to depths of more than 50 m (possessing the app-
ropriate documentation), and frcm these constructed the regional porosity percentage
maps of the strata at depths of 0—50 m below the soil surface (Maps 19 and 20) for
the region between the Lanube and the Tisza.

Comparison of the auxiliary maps and the satellite photographs proves that the
petrologic and geologic develorments in the region between the Danube and the
Tisza are in a very close parallel not only with the primeval geographical conditions
and with the sedimentation factors determining the early facies arrangement, but also
with the processes forming the surface of the landscape both after the sedimentation
phases and at present too. The areal distribution order of the soil quality proves
essentially the same, though here the pedogenetic factors prevailing at present play
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Fig. 19. Porosity percentage map of 0—350 m subsoil strata in northern part of région between the Danube
and the Tisza (ANDO; JATE) :

the greatest role. Perhaps the most fundamental criterion of the morphologic aspect
of the surface is that, although complex processes are reflected in the land:cape, the
main morphogenetic factor is nevertheless essentially the taluses and the .alluvial

flood plains, and further the series of aeolian sediments, in places covered with loess,
and elsewhere covering the loess.
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Fig. 20. Porosity percentage map of 0—50 m subsoil strata in southern part of region between the Danube
and the Tisza (ANDO; JATE)

On the basis of the conditions of develorment of the rocks and soil, and also
the surface morphology, the region between the Canube and the Tisza can be divided
into seven well-differentiated areas:

. The hilly district of G&do6ll6 and the knolly district of Monor-Irsa.

. The sandy table-land between the Canube and the Tisza.

. The loess table betwéen the Canube and the Tisza.

The Pest basin.

The potamogenic plain of the Canube valley.

The potamogenic plain beside the Zagyva.

. The potamogemc plain of the Tisza valley.

_ A summary is given below of our interpretation material relating to these areas.

The geologic structure of the hilly district of Gédolld and the knolly district
of Monor-Irsa is fairly simple in so far as the knolls on the higher terrain are covered

NAL A LN
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by streaks of loess, the slope rims are covered in places by sandy loess and loessy
sand, and the intercolline plains are covered by Upper Pleistocene drift-sand. It
appears that the large forms of the areas covered with loess, sandy loess and in places
drift-sand are determined in their m.ain arrangement by the preformation of the young
tectonic lines, and the small forms by linear and areal erosion, as well as by derasion,
in accordance with the higher relief energy.

In agreement with the petrological conditions, the hill ridges are covered by the
RAMADNN brown forest soil and the chernozem brown forest soil, while the wide
flat areas with a NW-SE strike direction are covered by chernozem-type sand, meadow
soil and boggy meadow soil.

Unfortunately, the agreement with the series of layers frcm depths of 0—50 m
beneath the soil surface is not so clear-cut, though it is undoubted that, on proceeding
frcm the Danube Bend towards Szolnok, the sed ments display a definite refinement.
If the Canube talus origin of the deeper sed ments is confirmed here, this obsersation
may be indicative of the sectional lowering of the beds in a transverse direction;
however, if the aeolian deposits are in the majority in the series of layers, the refine-
ment in the south-easterly direction may be correlated with the increasing distance
from the centre of the area from which the material was blown. The material exami-
nations necessary to decide this question form a task for the more distant future.

The sand table between the Danube and the Tisza is covered by Pleistocene drift-
sand (now generally bound), which beccmes progressively thinner on proceeding
from the north-west and in general frcm the direction of the western edge towards
the south-east. Sandy loess and infusion loess belonging to the o!der loess series,
as well the loessy sand series, emerge in ratches here and there frcm below this drift-
sand surface. Because of the thinning of the sand cover in the eastern half of the table-
land, the loessy fractions become increasingly predecminant, and simultaneously the
infusion character of the loess fiactions is entanced; this is indicative of the higher
situation of the groundwater in the vicinity of the Tisza flood plain, and of the fact
that inundations originating frcm the groundwater beccme more widespread.

On the western edge of the table-land, lime mud too appears as a characteristic
postsed'mentation deposit in the depressions; this is a sign that these depressions
were periodically, but frequently and systematically, filled with standing water.
The carbonatic solutions of the waters of the area, concentrating in the flat lowlands,

“very frequently with the aid of biogenetic factors, resulted in the occurrence of lime
mud or boglime layers. In contrast with the limemud tands acccmpanying the Tisza -
valley, however, the sed:mentation medivm here was not the high-level groundwater,
but the precipitation water collecting in the wind-carved bogs. This can be seen from
the fact that the satellite photographs show the lime patches of the sand table-land
standing out with somewhat more striking colours than their environment, while
the Tisza valley lime muds can not be perceived (generally below soil level).

Otherwise, sodic muddy deposits are also to be found frequently on the bottom
of the deflationary depressions of the table-land. In the intense alkalinification pro-
cesses, the determinants of the sodic soil type were scdium salts, as well as calcium
and magnesium-containing solutions.

As regards the types of the forms that developed, pertaps the most striking in
this region are the wind furrows, the sand dunes and the residual ridges. On the basis
of these, the very extensive drift sand aiea might be termed a “wind-furrowed sur-
face”’. However, the lower sand forms, the wind furrows, the residual ridges and the
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deflationary depressions, are characteristic generally of only the eastern half of the
table-land, whereas in the west (especially on the rim line in contact with the Danube
valley plain) accumulation forms (parabola dunes and sand dunes) larger than these
were also formed.

As concerns the age of the sand movement the stratigraphic situation picture
permits the assumption that the development of the drift sand areas kad already
ceaced in many places by the very end of the new Pleistocene. In the course of the
old Holocene tte climate became wetter. The level of the groundwater therefore rose
substantially, ard thus many areas became swampy on the lower plains of the talus
and on the deep-lying parts accentuated by the deflation.

In the hazel-nut pericd, however, when the climate again became drier than the
present one, the drift sand again began to move. In this phase, the sand forms were
primarily rearranged on the surfaces possessing medium and higher relief energies.
Quite obvious evidence of intensive sand movement in the hazel-nut period is given
by the swampy layers buried by sheet sand in the old Holocene, as well as by the
sandy soil levels that developed above the loessy sed ments in this period. The climate
of the present (recent) Holocene, however, is already again more unfavourable for
the sand movement, since the level of the groundwater has risen once more, so that
the vegetation cover has been able to take root.

Drift sands from the old Holocene, and at times even younger than this, appear
in particular on the western rim of the table-land, facing the Danube valley; however,
because of the weakening strength of the wind, these no longer extend over to the in-
ternal areas of the table-land. The largest continuous such sand field is the Illancs
sand district, which can also be interpreted as river-side dune sand. Besides this,
however, fairly extensive accumulations of drift sand that was active in the Holocene
too are known in places on the western part of this region in particular. These sur-
faces always appear as islands sharply differentiated from their surroundings, as can be
well observed in the area of Tatdrszentgyorgy (E/7), to.the east of Szabadszdllds
(E/10), to the south and the north-west of Agasegyhdza, at the Bikatorok (G/10),
in the areas of Izsdk and Bugac, etc. The greatest thickness of the drift sand in these
places attains even 15—20 m.

The horizontal extents of the sand accumulations may also be very different.

" Some sand accumulations achieve a d'ameter of more than 10 km.

With rega-d to the grain size, it may be said that in the drift sands on the region
between the Canube and the Tisza there is a preponderance of fine-grained sand
(0.2—0.1 mm). Only a few sites can be found where medium-sized grains predomi-

-nate. In the true drift sands (with the exception of the south-eastern areas), the pro-

portion of the very fine fractions is less than 15%. On the ridges covered with loessy
deposits, however, the proportion of the very fine grains may reach as much as
25—30%.

The grain diameter examinations otherwise document convmcmgly the already
discussed fact that the sand grains become finer on proceeding frcm the north-west
towards the south-east on the table-land. In certain borings exceptions do arise.
However, these are so few in number, or they are found in linear settlements indica-
tive of fluviatile secondary silting, that they in no way refute the generally recogniz-
able tendency.

The genetics can also be controlled on a grain' morphology basis. The most
characteristic formal feature of the drift sands on the table-land is the grain rounding
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resulting from the high degree of abrasion, while in the fluvial sand the grains are
sharp and angular.

As we have seen, the sand layers accumulated aeolically in the Pleistocene were
resettled in places in the Holocene too. In the course of such formal rearrangements
in the old and new Holocene, however, the fraction not only attained a finer grain
size, but at the same time were further rounded. This is well illustrated in the follow-
ing Table by the numerical data indicating the degree of abrasion of the grains.

In connection with the mcde of preparation of the Table, it should be noted that
the sand samples were first treated with 10% hydrochloric acid in the laboratory
of our Department in order to dissolve out the limestone content; they were next
boiled in hydrochloric acid to remove the dolomite particles; subsequently, the well
washed and dried (105°C) samples were sieved, and the grains were classified into
the following four abrasion categories with the aid of a binocular streomicroscope:
Grade I:  An easily fractured, sharp, angular form, with no sign of abrasion (trans-

parent, shiny).
Grade II: A little splintery; the edges are weakly ‘blunted (semi-transparent).
Grade IT1: The edges are strongly blunted, but the original form can still be made out
(a little lustreless).-

Grade IV: Completely abraded; spherical or oval in shape; the original form can no

longer be made out (lustreless).

In the assessment of the degree of abrasion, primarily the form was taken into
consideration, and the transparency and lustre were only secondary aspects. The 1es-
ulting numerical values were converted to percentages expressing the distributional
proportions of the grains.

From our data representing the W-E directional section of the southern part

. of the region between the Danube and the Tisza, therefore, on the surface there is no
sand deposited directly from the river water. The Table shows that in all samples
there is a quantitative predominance of grains of type III, which indicate an aeolian
nature.. The total amount of the grains of type I comprises about one-third of the
whole study material. This in turn means that the aeolian transport was a short-
range one.

" The loess table between the Danube and the Tisza lies in the western quarter of the
southern part of the table-land; it is bordered in the west by the valley alluvium of the
Danube, in the north by the line Hajés-Kiskunhalas, and in the east by the line
Kiskunhalas-Kelebia. In the south the area is limited by the national boundary.
It must be noted, however, that this natural geographical and geological landscape
unit does not cease at the national boundary, but continues further in the Bdcska
loess table-land in Yugoslavia, with essentially unchanged petrologic and morphologic
characteristics. This is naturally so, in spite of the fact that a completely different
picture is presented by the photographs of LANDSAT-I.

If the interpretation lattice is placed on the satellite pictures of the southern part
of the region between the Danube and the Tisza (e.g. photographs nos. 17, 18, 19 or
22), it is obvious at once that the picture of the landscape changes strikingly along
the national boundary. On the Hungarian side of the Bdcska loess table and the
whole table-land mosaics of smallish patches with different densities are to be seen
side by side, whereas on the Yugoslav side are scarcely any such mosaics, the surface
of the landscape being much more homogeneous.

However, these clearly seen “‘national” differences do not have natural causes.
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Site of Depth 1 11 HI v
cccurrence m grain form
Petfi-to 0.0—0.3 1.5 35.0 60.0 3.5
Petéfi-tod 1.5—1.8 1.0 38.0 58.0 - 3.0
Petéfi-to 3.0—-3.5 1.0 35.5 60.5 3.0
Peté6fi-to 9.5—9.8 2.0 29.0 65.0 4.0
Soltvadkert 17.0—-24.5 — 32.0 63.5 4.5
artesian well 81.0—86.0 — 30.5 65.0 4.5
Szarvasté 0.2—0.6 — 26.0 68.5 5.5
Szarvasto 3.0-3.5 0.5 24.5 70.0 5.0
Szarvasto 7.0—-17.2 0.5 29.0 65.5 5.0
Kunfehérto 0.004 — 22.5 74.0 3.5
Kunfehérto 1.0—1.2 — 24.5 73.0 2.5
Kunfehérto 3.0-3.2 — 22.0 74.0 - 4.0
Kunfehérto 6.4—6.6 — 29.0 69.9 2.0
Kunfehértd 7.4—17.6 — 30.0 68.0 2.0
Kunfehértd 8.2—8.4 — 27.5 69.0 3.5
Szank 0.2—0.5 — 18.5 74.5 7.0
Csolyospalos 0.2—0.5 — 17.0 76.5 6.5
Csolyospalos 1.8—2.2 0.5 19.5 75.0 5.0
Csolyospalos 4.4—4.6 — 21.0 74.0 5.0
Asotthalom 0.2—0.5 — 14.0 78.5 7.5

In all probability the explanation is that the timetable of the agricultural work
in Yugoslavia differs frcm that in Hungary: the photograph taken on 18 November
reveals that by that date the ploughing of the stubble-fields kad already been complet-
ed in Yugoslavia, so that the satellite could no longer distinguish differences between
the natures of the different strips; in contrast, in Hungary at that time this phase
of the agricultural work still largely remained to be done, and accordingly the diffe-
rences showed up between the different strips with regard to the natures of the crops
and the degrees of working.

The petrologic material of the loess table between the Tanube and the Tisza is a
typically aeolian formation, the bed of which consists of Pleistocene aeolian sand.
This is a pale yellow, loosely structured, easily crumbled material, which displays
a variable layer thickness (1—12 m). It was formed in the Wiirm, and Wiirm, glacial
pericd. The drilling studies made by MIHALTZ (1950) showed ttat this material is
present everywhere beneath the surface in the western ard eastern rarts of the table-
land; it is missing only in the southeastern section of the central part, in the area
between Jdszszentldszl6, Kistelek and Pusztaszer. In this area, loess formations are
found only at greater depths, and are older than the previously-mentioned ones.
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As a consequence of mixing, the petrologic cemrposition of the loessy deposits
exhibits frequent changes in the developmental border zone of the surface loess
layers. Thus, depending on the predcminant grain size, both sandy loesses and loessy
sands occur, while at the points with a lower-lying terrain there are washed infusion
loess formations.

The grain fraction of the infusion loess may also be variable. Various transitions
may be observed between the sandy infusion loess, the muddy infusion loess and the
clayey infusion loess variants. However, we could not differentiate these loess variants
in the satellite pictures. :

Mainly soils of chernozem type were formed on the surface of the loess table.
In the western half of the table-land the surface is covered by sandy soils of chernozem
type, while further to the east the surface is various lime-encrusted or grassland
chernozems.

Apart from the relief differentiation (already examined), a separate discussion
of the Pest basin is also justified by the geologic and gecmorphologic ckaracteristics.
Deposits from the Lower Pleistocene and older than the Pleistocene have come to
the surface at some places in the basin, though these are generally covered by an
Upper Pleistocene cover of various thickness, mainly of fluviatile, but in rart of aeol-
ian origin. The older Pleistocene compositions are primarily represented by fluviatile
gravels, and the layers older than the Pleistocene by cross-layered Pliocene sands,
sandstones, gravels and clays, freshwater limestones, Pannonian sands, clays and
gravels, in extremely small patches by Sarmatian limestone and Tortonian rhyolite
tufa, and finally only in traces by Helvetian and Upger Oligocene deposits (the latter
pectunculous sands, sandstones and clays). The freshwater (Pliocene) limestones
appearing at the edges of the basin indicate the development of the subsidence of the
basin trough as early as the Pliocene.

Overall, therefore, the geologic conditions of the Pest basin reveal that this is a
subsidence zone, which was earlier an area with varied stratigraphic and tectonic
structure, then in the Pleistocene becoming first the head of the Danube talus, and
later an aeolian centre. The aeolian Upper Pleistocene and Old Holocene sands
occurring in this area are indicative of the O'd Holocene developmental phase.

As regards its geologic, gecmorphologic and pedologic conditions, the potamo-
genic plain of the Danube valley is sharply distinguished from the adjacent regional
units in the satellite photographs. Various Holocene inundation muds and clays,
as well as the strongly washed loessy muds, predominate on its surface, arranged
areally in accordance with the erratic meandering of the one-time river beds. At a
number of places in the vicinity of the present Danube bed (e.g. in the area of Apos-
tag), sand accumulations blown out of the bed can be seen; these are accumulated
in the NW-SE direction, thereby proving that the fundamental process of transfor-
mation of the Pleistocene sand areas of the table-land, which were much greater
in extent and proportions, was also the activity of a NW wind.

The immediate left-hand bank of the river is accompanied by a low flocd-plain
terrace, which is covered by loess mud, by sandy clay and by alluvium consisting
of washed loessy material. The most marked develoyment of this can be observed
in the southern part of Csepel Island in square B/8 of photograph no. 10. This area is
connected to an Old Holocene river terrace, generally 8—10 km in width, character-
ized by similar sediment facies. 1ts level is situated about 4—5 m higher than the
present “low” flood plain of the river. .
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It is worthwhile to pay attention to the circumstance that there is a broad, low
flocd-plain band on the eastern edge (in direct contact with the table-land) of the
potamogenic plain of the Canube valley; the position and level of this band point to
very young fluviatile activity, and possibly subsidence too. Right up to the time of
the regulations of the river, there were swampy areas on this low flocd plain, which
was covered mainly with boggy and grassland clay. This narrow lacustrine zone is
accompanied almost throughout by peaty accumulations. Peat was formed from pure
peat moss in certain places, and from various swamp plants elsewhere (sometimes
with the remains of tree trunks); in this area it occurs with different layer develop-
ments and in different thicknesses (0.3—3.0 m) (see Map 18). It is interesting that
the analogous peat-bog swamp facies are absent frcm valley of the Tisza, or show up
in only an extremely thin develorment.

In the eastern rim line of the valley plain of the Canube, to the south of Hajés,
the peaty deposits are replaced by lacustrine sand facies. These must definitely be
regarded as simultaneous facies of the peaty deposits, and their genetics are to be
explained by the more intensive erosional activity of the Lanube in this section.

When the sediment strata filling up the potamogenic plain of the Danube are
examined, it emerges that the grain ccmposition beccmes finer in an upwards direc-
tion in the whole fluviatile series. This continues to such an extent that the proportion
of standing-water, lymnetic deposits beccmes icreasingly more frequent among
the ever finer-grained fluviatile sediments ckaracteristic of the upper levels. In the
Holocene, the otherwise coarser, and even gravelly outcrops were transformed;
erosion beds were carved out of them, and subsequently filled with fine muddy,
clayey alluvium. The surface of a considerable proportion of the Canube valley is
covered by such a fine-grained, limy, mddy. clayey sediment cover. The muddy
layer is generally 2—3 m in thickness, but in the sections of the abandoned meanders
and the oxbow lakes it attains as much as 6—8 m in places.

The sed’ments frcm the alluvial inundations of the Tanube, consisting petrolo-
gically of fine sand, loess mud or clay (or mixtures of these), have been classified by
some authors in the literature as Holocene-washed loess; however, the correctness
of our conception can be proved on the basis of both the settlement structure and the
grain ccmposition. The material examined is therefcre a sed'ment with a very com-
pact structure, displaying a high degree of impermeability, and of various shades
of colour (yellowish-grey, yellowish-black).

Two characteristically differentiated facies tyres mray be-seen in the alluvial
inundation on the Danube valley plain. In the northern parts (up to a line between
Fajsz and Hajos) the loess mud and the calcium carbonatic scdic loess mud domi-
nate, and here the alkalinification too is well accentuated, in contrast with the more
uniform inundations of the more southerly sections. This too otherwise confirms
the longer durations of water stagnation and the lasting nature of the water coverage
on the flocd plain of the river, i.e. almost lacustrine states.

The inundation sed'ments of the most southerly section of the Danube valley
consist of fluviatile inundation sand, mid and clay. Here again a more varied layer
development may be observed in the clayey deposits, this occurring in the course
of the standing-water sedimentation of the abandoned bed arms.

We have already seen that, as regards its relief ccnditions, the poramogenic
Dlain beside the Zagyva is sharply differentiated frcm the hilly districts of GEdollg
and Monor-Irsa. This differentiation is not so striking from a geological aspect:
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as far as the district of Szolnok and the line of the Zagyva-Tisza, an important role
is played in the structure of the surface of the plain by the Upper Pleistocene loess
cover, and by the drift sand (similarly Upper Pleistocene) blown out of the previously-
discussed intercolline valley systems. On proceeding from the west towards the east,
the petrologic facies on the plain replace one another in the following sequence:

1. Basin rim sandy slope sed:ments, covered with slope loess.

2. A basin rim terraced talus plain.

3. Present fluviolacustiine sed ments and drift sands.

4, Basin rim sed'ments covered with infusion and washed loess.

5. Low flood-plain clays.

This facies arrangament convincingly supports the strongly subsided basin
nature of the area, and its fluviatile sedimentation cycle of hill-foot talus origin.

On the right-hand bank of the river, the potamogenic plain of the Tisza valley
does not exhibit a bread, interconnected alluvial band. Instead, the Holocene alluvia
acccmpanying  the river are isolated frcm one another, as a consequence of the
already frequently-mentioned circumstance tkat the river underwent a westward
shift in this section, and at present too erosion is forcing-the Holocene valley plain
ever further to the west. The mud-covered low flood plains are therefore in contact
érosionally and directly with the aeolian areas of the table-land. Particularly sharp
erosion rims developed on the line of contacts with the loess facies, and also in those
places where the drift sand virtually lay on the side of the river (see, for example,
~the high bank between Tiszakécske and Alpdr).

> In places a small thickness of sand has even in the present age adv anced onto

the Recent potamogenic accumulations. This conforms the aeolian genetics of the
table-land sand, and at the same time demonstrates that the western border of the
Tisza valley did indeed arise from the equilibrium of the ccmbined activities of aeol-
ian accumulation and fluviatile erosion. In contrast with the loess facies contacts,
however, these contact boundaries do not stand out sharply orographically.

5. Research into the signs of the theoretically conceivable effect
connections in the integration of the deep-structural conditions of the region
between the Danube and the Tisza and the surface phenomena groups

observed by satellite

As emerged above, in the course of the evaluation of the material of the satellite
photographs we were able in some areas to identify properties relating to the relief,
hydrography and surface petrographic distribution, and in some cases these pro-
perties may be assumed to be correlated with crustal structure phenomena and with
local crustal processes exhibiting a tendency to elevation or subsidence. If these
assumptions are correct, it is conceivable that the deep-geological conditions may
support the consequences of the surface analysis; on the basis of known analogies,
there are many reasons for us to believe that the nature and the magnitude of the
areal structural movements are permanent and consequent over a long geological
period. In this sense, therefore, information on the surface dynamics may be of assis-
tance in the research of at present still unknown deep structures in which the occur-
ence of useful industrial raw materials (such as hydrocarbons) is not excluded.

In accordance with these considerations, we have attempted to compare the
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Fig. 21. Tectonic sketch of the Danube Bend and the Northern Low-mountains (CZAKO)
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22.

Fig. 22. Tectonic. interpretation of ERTS—1 photographs of northern part of region between the Danube
and the Tisza (RADAI)

different deep-geological, deep-structural and geophysical information with the
surface observations at those points where the indications of the satellite pictures
make this appear reasonable.

Comparison of the tectonic picture resulting frcm the interpretation of the
LANDSAT photographs with the conception of the deep-structures yielded by other
means was made particularly justified by the circumstance that an increasing number
of authors have in recent times tried to consturct such dislocation maps purely from
the information of satellite photographs. In Maps 21, 22 and 23 we present the
(in many respect mutually contradictory) experiments of CZAKO, RADAI and
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Fig. 23. Tectonic interpretation of ERTS—I photographs of North Hungary and northern part of region
between the Danube and the Tisza (ORAVECZ)
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Fig. 24. Diaclase belts and Quaternary-active tectonic lines of northern part of region between the Danube
and the Tisza (constructed from data of KOROSSY and RONAI by MEZOSI; JATE)
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Fig. 25. Diaclase belts and Quaternary-active tectonic lines of southern part of region between the Danube
and the Tisza (constructed from data of KOROSSY, KOVACS and RONAI by MEZOSI JATE)
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Fig. 26. Basin-bottom map of northern part of region between the Danube and the Tisza (KERTAI)
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Fig. 27. Basin-bottom map of northern part of region between the Danube and the Tisza (BALOGH)
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Fig. 28. Basin-bottom map of northern part of region between the Danube and the Tisza (J UHASZ)
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Fig. 30. Basin-bottom map of southern part of region between the Danube and the Tisza
(JAKUCS—FEHER; JA TE)

ORAVECZ, who published tectonic satellite interpretations on mainly the northern
half of the region between the Danube and the Tisza.

It appears quite definitely that those lineaments which figure in these maps are
not always true structural features; in some cases they are rather dentdation lines
conforming to the water and valley networks, the directions of the aeolian ablation,
or the borders of the petrologic facies zones, which in the majority of cases are not
preformed with dislocations.

The drawings of the various authors otherwise contain different lines, and featu-
res considered of importance by one authors are at times not even observed by ano-
ther. All this is evidence that a very large role may be played in the interpretation
of the zonal boundaries on satellite photographs of terrains covered by fluviatile and
aeolian accumulation by subjectivity (and creative fantasy).

The contradictions are especially evident if we compare the information content
of Maps 21, 22 and 23 with the deep-structural diaclase belts and tectonic lines
constructed on the basis of the publications by KOROSSY, KOVACS and RONAI
(see Maps 24 and 25). Compared to the former, these latter sketches are undoubtedly
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Fig. 31. Lower Pannonian bed map of southern part of region between the Danube and the Tisza
(JAKUCS—FEHER,; JATE

supported from the aspects of many more investigations, and in a deep-structural
sense they are essentially more objective. As concerns the tectonic utilizability of the
contents of the LANDSAT-I photographs' of the region between the Danube and
the Tisza, however, it is just these serious discrepancies which hamper the develop-
ment of a realistic attitude.

From the aspect of the assessment of this topic, which is also of interest as
regards scientific theory, our Department is in the fortunate situation tkat between
1968 and 1970 we carried out detailed research into the connections between the

.surface and deep-lying geoscientific phencmena in the region between the Danube
and the Tisza, in particular with regard to hydrocarbon prospecting. Within the
framework of this research the National Mineral Oil and Gas Industry Trust (OKGT)
then provided us with all of the available documentation on the deep-boring mate-
rial and stratum investigations, and in part with the aid of these we constructed the
substratum relief maps of the region (Maps 29 and 30), the Lower and Upper Panno-
nian bed maps of the southern part of the region between the Danube and the Tisza
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Fig. 32. Upper Pannonian bed map of southern part of region between the Danube and the Tisza
(JAKUCS—FEHER; JATE)

(Maps 31 and 32), and also the geothermal gradient map of the northern part (Map
42). At the same time we made a thorough study of the basin floor maps consructed
by earlier authors (KERTAI, BALOGH, and JUHASZ) (Maps 26, 27 and 28),
as well as the gravitational and geomagnetic maps of the Geophysics Institute
(Maps 33, 34, 35 and 36).. Besides our own geothermal gradient map (Map 42),
we also took into consideration the often mutually seriously contradictory compila-
tions of BOLDIZSAR, URBANCSEK, BENDEFY and STEGENA (Maps 39, 40,
41 and 43), and finally we processed the recent geokinetic data of BENDEFY too
(Maps 37 and 38). All this information was then taken as basis in the integration
-of the deep-structural conditions and the surface phenomenon groups observed by
satellite.

What emerged as the most marked tendency during the comparative evaluation
was the permanent process of subsidence of certain parts of the region, lasting since
the end of the Tertiary, but with rates varying locally. The most intensive subsidence
centres are on the eastern edge of the region between the Danube and the Tisza,
mainly along the south Tisza valley, in the areas of Csongréd-Szeged. In accordance
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Fig. 33. Gravitational map of northern part of region between the Danube and the Tisza (ELGI)

with the satellite observations, this is documented by the relief of the Paleozoic-

Mesozoic surface of the substratum map (Map 30), and also by the maps of the Lower

and Upper Pannonian bed levels (Maps 31 and 32), the geokinetic map of the south-

ern part of the region between the Danube and the Tisza (Map 38), and the relief

- (Map 2), relief energy (Map 4), geomorphologic (Map 16) and geologic (Map 12 and
13) maps depicting the surface conditions.

It is by no means a chance phenomenon, therefore, that the lowest-lying points
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Fig. 34. Gravitational map of southern part of region between the Danube and the Tisza (ELGI)

above sea-level in the region between the Danube and the Tisza are to be found in the
section of the south Tisza valley, and that the flood plains in the Danube sections
with equiva'ent widths lie at higher levels. The difference in level of about 10 m
between the alluvial plains of the two rivers may be attributed to the different magni-
tudes of the recent subsidences of the various areas. Without this, the situation would
be just the reverse: the flood plain of the Tisza should have a much higher level,
since the accumulation of the Tisza valley occurred not only in a fluviatile process,
but also aeolically, under the action of the north-westerly winds. This means that
the dynamics here were essentially faster than for the flood plain of the Danube
valley, where only fluviatile forces were involved in the accumulation, but where in
addition material was lost as a consequence of the deflational proceses. In the light
of our research, it appears that the dynamics of accumulation of the alluvium were
about ten times greater in the Tisza valley than in the Danube valley. If the surface
of the Tisza valley is nevertheless not higher than that of the Danube valley, therefore,
this must mean that the rate of subsidence of the area of the Tisza valley was at least
ten times that of the Danube valley.

This is otherwise proved by the heavy-mineralogic and grain-abrasion investi-
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Fig. 36. Geomagnetic map of southern part of region between the Danube and the Tisza
(ELGI)

gations of MOLNAR. These indicated that, on proceeding south-eastwards in this
region, there is a strong increase in the layer thickness of the aeolian sand, and the
surface of the sand talus originating from the Danube at the end of the Pleistocene
and in the Holocene can be traced at increasingly greater depths. '

However, our hypothesis is also supported by the primeval hydrographic map
of the southern part of the region between the Danube and the Tisza (Map 8). This
demonstrates that the swamp zones in the alluvial area of the Danube were situated
on the eastern edzes of the potamogenic plain (i.e. the edges distant from the river),
and hence conformed to the eastward-tending terrain and subsidence sloping charac-
teristic of the whole of the region between the rivers; at the same time, the same types
of swamp zones accompany the Tisza, in direct contact with it on the right-hand
(western) side, while those on the left-hand side lie fairly distant from the river.

In this light, of course, the question arises as to whether the surface elevation
in the area of Felgy§ (as interpreted from the satellite photographs; see Chapter 4)
really is an elevation, or whether the Tisza is diverted to the south-east by a possible
surface depression of the large southern subsidence trough beginning at Csongrdd.
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Fig. 38. Geokinetic map of southern part of region between the Danube and the Tisza
(BENDEFY)

The facts already referred to clearly support the view that the elevated relief
situation of the Illancs drift sand zone and the loess table-land that developed 'in thé
southern half of the region between the Canube and the Tisza is not merely a parti-
cular result of the accumulation; it is rather a geotectonic consequence reflecting the
permanent geokinetic tendencies of the accumulation. Thus, it is by no means acciden-
tal that the areas with the greatest relief energies and situated highest above sea-level
coincide exactly with the highest structural dcmes (see Maps 31 and 32) and at the
same time with the gravitational maxima (see Map 34). In the district of Illancs, for
example, where the height above sea-level is 174 m, the large maximurm between
Ersekcsandd and Rém in the gravitational map is found virtually in a bed situation.
However, the geomagnetlc map (Map 36) similarly shows a maximum in the same
section, and maximum zones also indicated by our relief energy map (Map 4). That is,
the mutually supporting indications here point to a young and rapid elevation.
Further agreeing information is provided by the geokinetic map (Map 38), since this
suggests a strong, recent elevation of the surface in this area.

Here, therefore, the satellite information is very strongly supported by our
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Fig. 39. Geothermal gradient data on the northern part of the region between the Danube and the Tisza
(BOLDIZSAR, 1962)

deep-geological data, so that it appears possibly worthwhile to carry out further
research in the future into the deeper causes of the correspondences. '

The agreement between the surface and the maps of the depth and geophysical
~ conditions is almost just as characteristic and striking in the area of Katymdr-Madaras.
Hete too the relief map (Map 2) and the relief energy map (Map 4) accentuate a local
surface specification, the position of this coinciding exactly with a strongly emphasized
local maximum in all of the geophysical (geokinetic, gravitational and geomagnetic)
and dynamic (substratum, Lower and Upper Pannonian bed relief) maps.

All of the geoscientific maps reflecting the relief conditions of the substratum
and the Tertiary layers deposited on it bear witness that the region between the
Danube and the Tisza .is:divided orographically into deep-lying ranges, running
parallel to one another, and with axes corresponding to the main strike direction
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Fig. 40. Geothermal gradient data on northern part of region between the Danube
and the Tisza (URBANCSEK, 1963)

(SW-NE) of the middle hills. In the southern half of the region between the Danube
anid the Tisza, however, this SW-NE sectional structure is reflected even on the sur-
face through some phenomena. For example, the geomorphologic, geologic and
hydrographic area-dividing boundary of very high relief energy and step height between
Siikoed and Hajés is undoubtedly causally connected with the deep-lying structural
line on the gravitational and the substratum and Pannonian bed maps which deli-
neates from the north-west the upthrust with the axis Ersekcsandd-Kéleshalom.

The facies boundary showing.up clearly between Baja and Jdnoshalma in the
geological map (Map 12) and in the satellite pictures is a straight line that separates
sharply areas of loessy and of drift sand petrology; in our view, this boundary can
similarly be brought into correlation with the deep-structural and kinetic characteris-
tics of the area. A very strong reason for this is that the aeolian process itself would
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Fig. 41. Geothermal gradient data on northern part of region between the Danube
and the Tisza ( BENDEFY, 1965)

have been unable to accentuate such SW-NE strike lines on this area of aeolian
sedimentaion, as the aeolically elevated bands here and elsewhere throughout the
entire region between the Danube and the Tisza are all perpendicular to this: they
all exhibit NW-SE directions. v .

Another striking phenomenon, that can likewise not be brought into accordance
with the deflative and accumulative landscape-forming tendencies of the predominant
winds, is that valleys with an east-west axis can be observed in the district of Katymdr-
Madaras in the satellite pictures (squares FG/9 in photograph no. 19). However,
these lineaments are not artificial ard are not of mcdern origin; they are also found
on the primeval hydrographic and the relief maps. The fact that their direction is
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Fig. 42. Geothermal gradient map of northern part of region between the Danube
and the Tisza (JAKUCS; JATE)

exactly the opposite of the general regional morphogenetic tendencies probably
means the emphasized manifestation of the tectonic prefcrmation here too.

In particular the relief maps of the basin floor (Maps 29 ard 30) and the Lower
Pannonian bed map (Map 31) strongly highlight the NW-SE d'rectional structural
zones of the southern half of the region between the Cam be and the Tisza. These by
and large mutually parallel structural bards have prcdiced a stepwise system of levels
of various depths in the situation of the deep layers. On proceeding frcm the south-
west towards tke north-east, there is generally a stepwise increase in the depths of the

different Mesozoic and Tertiary surfaces. Structurally, therefore, the whole region is
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dividad up virtually in a chessbcard pattern into the main and the transverse sub-
stratum directions; we thus have every reason to assume multiply renewed structural
sections between the individual steps throughout the entire Tertiary and Quater-
nary ages.

It should be noted in passing that the expressions “‘structural lines”” and *‘struc-
tural sections” are deliberately used instead of “break lines” and ‘““plicated disloca-
tion zones”. The reason for this is that our experience to date indicates that it would
be very difficult to de ide deﬁnitely whether we really are concerned here with a break
structure, or whether (at least in part) these are plication movement processes of an
upthrust and synclinal nature.

As has already been mentioned, the large-structural picture of the whole region
shows a chess-table-like rattern, ard undoubtedly favours the hypothesis of fault
lines and a break structure. At the same time, however, the upthrust forms are mani-
fested a'most everywhere is the small structures. Thus, in the maxima at Algyd,
Ullés, Szank, etc., becides the breaks a primary role is definitely played in the devel-
opment of the structure by the stratal bending stress. The simultaneous and syngenetic
connections of these two types of movement processes can probably be reckoned
with, therefore.

A ccemparison of the Lower and Upper Pannonian bed maps (Maps 31 and 32)
in particular proves that in the course of the Tertiary and the Quaternary the tectonic
steps of these areas d'd irdeed subside, with differing dynamics. but permanently.
The extent of the subsidence of the concrete suiface in unit time was generally
the greater, the closer the area in question lay to the section of the Tisza valley
between Csongréd ard HcdmezGvasdrhely. Thus, whereas the extent of the Intra-
pannonian subs’dence can scarcely be detected in the district of Madaras in the
south-west band, tte movement resulted in a d.fference in level of more than 1500 m
along the line Algy6-Szank.

As also supported by the detailed investigations by MOLNAR, the very consider-
able thickness of the Pleistocene and Holocene strata in the Tisza valley demonstrates
that the regional differences in the dynamism of the subsidence (which were of the
same order of magnitude) remained characteristic throughout the Quaternary too.

In the light of the deep-geological information, therefore, the main structural
features of the southern part of the region between the Danube and the Tisza might
be summarized in that large, sed'ment-collecting, independent geosynclines can not be
found here. In contrast with this, however, the eastern half of the region is to be
interpreted as an extended wing (rising towards the west) of the large sediment-
- collecting basin in the area Csongréd-Hc¢dmez8vdsdrhely-Szentes. The western part
of the region is characterized primarily by the presence of maxima in the (high)
upthrust situation.

Accordingly, it emerges clearly that if we try to evaluate these structural features
from the aspect of hydrocarbon accumulation and reséarch, it must logically be
concluded that the highly elevated maxima in the south-western part of the region
between the Danube and the Tisza do appear structurally suitable for the storage
of hydrocarbon; nevertheless, they probably possess such inextensive and narrow
accompanying sediment-collecting synclines that their order of magnitude did not
permit the most favourable situations as regards the possibilities of formation and
accumulation of hydrocarbon in the Intrapannonian. Hence, even if hydrocarbon is
found in this area, its quantity is hardly likely to be substantial.
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Fig. 44. Known areas of hydrocarbon occurrence between the Danube and the Tisza
(KOROSSY—FEHER)
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The question remains, however, of whether a Preranncnian petrology for
hydrocarbon develorment existed in this regicn. As regards this possibility, we
would not discount the districts of Illancs and Katymdr-Madaras as possible pros-
pecting areas (see Map 45).

The situation is completely different in the area lying towards the Tisza valley
from the structural line Kiskunhalas-Pusztamérges-Mérakalcm, which is a very
extensive Pannonian basin-wing. Frcm the aspect of hydrocarbon storage, any
smaller ‘“‘paasite dcme structures” in this ‘wing (the maxima at Szank, Ullés and
Algyd, and that we discovered between Forrdskiit and Baldstya in 1968) have essen-
tially more favourable positions and possibilities than the previoushighly-situated
maxima. The reason is that they may have become the catches for the considerable
hydrocarbon migration that may be assumed from the direction of the centre of the
Tisza valley Pannonian geosyncline containing thick structures with great area.

In Map 44, which is a revised variant of the map of KOROSSY, we present
the hitherto known hydrocarbon-bearing structures in the region between the Danube
and the Tisza, and also the assumed regional zones of hydrocarbon accumulation.
Map 45 depicts in a combined form the young structural phenomena we have identi-
fied by complex geoscientific integration of the satellite information, together with
the further districts regarded as hopeful from the point of view of hydrocarbon
prospecting.

Finally, spemal emphams should be laid on the circumstance that in most cases
the conclusions arising frcm the interpretation of the surface conditions in the
northern half of the region between the Danube and the Tisza are in virtually complete
contradiction with the phenomena reflected from the deep structure. The main strike
directions of the relief and the surface geological conformations correspond quite
clearly to the transverse directions of the middle hills, i.e. they give NW-SE range
systems. In contrast with this, however, the essence of both the arrangements of the
gravitational and the geomagnetic field forces (Maps 33 and 35) and the oval strips
of the geothermal gradient map (Map 42) is that longitudinal structures with a SW-NE
strike have developed consequently in them. The deep-structural zones (longitudinal
subsidence troughs and intermediate table-lands), therefore, are in harmony with
the main range directions of the middle hills in the northern rart of the region bet-
ween the Danube and the Tisza; they are usually perpendicular to the directions
of the surface landscape structure, but if not then at any event they intersect these
directions.

This circumstance is all the more noteworthy for the main strike directions
of the isoclinic lines in the recent geokinetic map of EENLEFY (Map 37) correspond
to the deep-lying strikes; this means, therefore, that alihough the permanent tectonic
tendencies of the region are manifested here too and at present too in the tendency of the
surface development, these factors are obscured so as to be unrecognizable and uneva-
luable by the stronger processing factors recently forming the surface.

In the northern half of the region in question, there is only a single band where
the tectonic conclusions of the satellite interpretation are perhaps supported by the
map data relating to the deep structure. This site is the Pest basin, the eastern bound-
ary of which was explained by the signs of tectonism with a north-south strike,
this not being in contradiction with the information from the depths. This connection,
however, is of such local significance that it must clearly be seen that the tectonic con-
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sequences deduced from the saiellite photographs received essentially no worthwhile
deep-structural support in the northern half of the region.

It follows from all this, however, that the fundamental features of the deep-lying
conditions can not be compared causally with the determinant dynamo-geographic
characteristics of the surface morphological state in the northern part of the region
between the Danube and the Tisza. This means that the areal analyses of the satellite
photographs reflecting the peculiar surface conditions of the research region are not
able either to detract from or to suppoit the arguments confirmed by the traditional
deep-research channels (for example, hydrocarbon prospecting) in the northern,
hilly half cf the regicn.

In conclusion, if we now wish to summarize the general consequences of these
perceptions, the result is rather a surprising one: the geoscientific interpretation
of remote sensing may be more informative on completely plain landscapes than on
hilly landscapes covered with young sediments, where the erosional directions (proto-
sequences) imposed by the greater relief may obscure the weak features of the landscape
dynamism (strato- and tectosequences) projected from the deep structure.
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