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The objects of this work are the Lower Pannonian clastic formations of the 
Great Hungarian Plain. Information has been obtained from 225 boreholes situated 
along the presented sections (Fig. 1).

The clastic rocks of the Great Hungarian Plain have been classified into eight 
formations on the basis of their lithological features and depositional characteristics 
(Gajdos et al., 1983). These characteristics made general environmental interpretation 
possible years ago (Fig. 2). It has become known that the Early Pannonian transgres
sion was succeeded by a delta accumulation arriving from different directions and the 
connecting environments of this delta. The turbidite environments of the deeper parts 
also produced a number of rocks bodies (Révész, 1984; Bérczi et al., 1984).

In order to reconstruct in detail the process of sediment accumulation in the 
basin, the revealing and mapping of the rock bodies developed in the same depositional 
environment. The areal distribution of the genetically equivalent rock bodies can be 
studied by using the palaeo-geomorphological means. As it is known “depositional

Fig. 1. Isopach map of the Pannonian (s.l.) deposits of the Great Hungarian Plain 
(after GEOS cooperative 1984)
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General information about the clastic Lower Pannonian (s. 1.) formations 
(after R évész, 1984 and Bérczi et al. 1984)

Table 1

environment” is a spatial term. So the spatial position of each formation is character
ized by five independent parameters (Fig. 3). In this way, each borehole is represented 
by these during the examination of a given formation. Moreover, these parameters 
regarded as vectors arrange the boreholes of the tested formations in the sample 
space, too. Consequently the morphological systems of the formation can be revealed 
by a Q-mode cluster analysis of the sample space (Fig. 3). The sample classes defined 
in the dendogram will be exactly the morphogenetic units wanted. Each sample class 
contains the rock bodies formed by the same exogenous forces i.e. the rock bodies of 
the same depositional environment. In order to interpret the sedimentological content 
of these units the R-morde facto analysis of the parameters has been used. The factors 
are traced back to independent geomorphological processes. It has been proved a
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Parameters
TF = Thickness of the 

formation 
DE = Depth of top 
DN = Distance from the 

Neogene basement 
TP = Thickness of the

Pannonian Formations 
DEN= Depth of the Neogene 

basement

CONSIDERATION OF THE 
GENERAL LITHOLOGICAL 
INFORMATION

IN COMPLETE BOUMA 
DIVISIONS IN THE 
COARSE DEPOSITS

♦
SYNTHESIS OF INFORMATION

I_______
PROXIMAL TURBIDITES ON THE 
MID FAN AREAS ______

Fig. 2. The analysing system (after Geiger, 1985)

Fig. 3. Parts of accumulation and erosion of the Törtei Formation (delta plain)
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theoretically that the effects of depositional environment, tectonism and compaction 
will be separated from each other. In the presented example on Fig. 3 the content ofthe 
factor matrix belonging to the defined sample class can be interpreted as the morphol
ogy ofthe subaqueous mass-gravity flows. If this is proved by the information provid
ed by traditional sedimentological examination of the core samples, this concept of 
turbidity rock body can be extended to a large scale of rock bodies of this genetic 
type (Geiger, 1985).

In this way, in the morphogenetic system of the Törtei Formation the rock bodies 
of the delta plain reworked by multiple progradation could be identified (Fig. 4). 
So one can obtain a theoretical succession of the areas of accumulation and erosion 
(Fig. 5). This pattern proves the existence of probably three progradational cycles 
during the basin accumulation (Fig .5).

The delta plain formation is characterized by the predominantly coarsening 
upward sequences of sandstones, various siltstones, argillaceous marls and lignite 
(Fig. 2). The percentage of sandstones is about 50%. The main sedimentary structures 
are root fragments in vertical position, quartz pebbles in the siltstones, cross bedding, 
ripple cross lamination in sandstones and coarse siltstones.

In the delta plain formation the boundary of a local base level can be clearly 
marked out (Fig. 4). This area belongs to the delta plain of the latest progradational 
cycle of course, every new progradation reworked the remains of the previous one. 
Consequently, in the rock bodies of the first cycle situated on the borderlands the 
effects of all three cycles can be recognized.

In the delta front formation different morphogenetic units belonging to different 
water depths could be identified (Fig. 6). In this way the direction of downward 
transport can be marked, too. The areal repetition of the same morphogenetic unit 
expresses the delta progradations.The textural characteristics are the following(Fig. 2). 
The predominant rock type is siltstone. The percentages of sandstone and argillaceous 
marl are very similar, about 15-15% . Convolutions, siltstone intraclasts, sliding 
marks are widespread in the formation. Some of the siltstone intraclasts are red 
coloured. In the sandy sequences the average grain size becomes finer and finer 
upwards, but the inverse process is also encountered.

The above mentioned delta plain and delta front formations are widespread in 
the Great Hungarian Plain.

The rock bodies ofthe prodelta area and the other parts of the foreland can be 
classified into several formations. The analysis has proved that these belong two main 
genetic units. The first one is controlled by the delta accumulation (Fig. 7). This group 
has developed fan type rock bodies displaying the upper, mid or lower fan morphology 
depending on the previous morphological evolution of the given area and the amount 
ofthe sediment transport. Farther from the prodelta area the deeper water fan type 
rock bodies are situated (Fig. 7). These have developed independently from the delta 
system. This group represent the second main genetic unit.

The prodelta fan type rock bodies are charakterized by decrease of the sandstone 
siltsone ratio. Marl and argillaceous marl are the predominant rock types. The Bouma 
divisions are characteristics. The facies of thin bedded turbidites suggested by these 
characteristics.

The deep water fan sedimentation has the same features, but the sandstone— 
siltstone ratio is smaller than in the previous case.

Beneath this fan type sedimentation marl, argillaceous marl deposited during the 
early Lower* Pannonian transgression can be revealed. Some parts of these rock bodies 
have lower fan features.
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CROSSING OF THE TIME HORIZONT AND THE 
DELTA PLAIN TYPE ROCK BODY OF THE TÖRTÉL 
FORMATION

Fig. 4. Possible transport directions within the Törtei Formation

Fig. 5. Morphogenetic development of the Algyő Formation (delta front)
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Fig. 6. Genetic system of the bottom formations of the delta front

Summary

1 In the Great Hungarian Plain the Early Pannonian transgression is expressed 
by the deposition of marls and argillaceous marls. The deposition of the deeper water 
turbidity fans started at that time, too.

2 During the Early Pannonian age the sedimentation of some deltas arriving 
from different directions can be identified.

3 This delta accumulation consists of three progradational megacycles from the 
NNW, NW and W. During the time of the first progradation the delta plain, delta 
front and the fan type sedimentation of the prodelta areas and the deeper water fan 
deposits developed side by side. This evolution can be discussed as an analogy of Lake 
Superior (N ormark and D ickinson, 1976). The rock bodies of the delta front and 
the prodelta area developed during the time of the third progradation probably can 
be found in the north Yugoslavian Neogene basins.

4 In a given progradational cycle the average grain size of the different rock types 
decreases from the delta front towards the deeper water fan of the prodelta area. The 
same tendency can be seen in the changing of the sandstone-siltstone ratio, too.

5 The whole morphogenetic system of the Early Pannonian sedimentation can be 
revealed by using the presented method. This computerized system makes possible 
the automatical identification of the new data.
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