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The evolution of the Neogene environment of the Carpathian basin was basically 
controlled by two impact factors, i.e. the proportion of the flooded and terrestrial 
areas and the local influence of the general climatic conditions.

By analysing the fossil remains indicative of different environmental factors, that 
are used in the course of investigations in Hungary, the following sequence of eco
logical events can be traced. The Pannonian basin, i.e. the depression located between 
the Alpine ranges and the Carpathian arcs had already existed as a geographical back
ground. The geographical position of the area in terms of latitude and its connec
tion with the other major European units had stabilized.

Given the above position, the crucial factors were the following:
— the horizontal extension of the Tethys and Paratethys and their connection with 

other seas,
— the changes in the depth and the regime of the marine basins,
— the transformation of the terrestrial mesorelief.

For the determination of the extension of the diversified saline-water facies 
filling up the Carpathian basin, several palaeogeographical maps prepared according 
to different principles are available. Among them the manuscript map shown in the 
course of the present Congress was prepared within the frame of international co
operation. Although these versions differ in some details, they are suitable for provid
ing sketches about the proportion of the terrestrial and marine regions in certain 
characteristic periods.

The size of the drowned areas in Eggenburgian and Ottnangian time in the course 
of the Neogene epoch was insignificant and it was not until the end of the Pannonian 
that similar floods occurred. The Karpatian transgression affected only a small area. 
The largest area was flooded during the Badenian, and the maximum (70 — 80 per 
cent) was reached in the Late Badenian. In the Sarmatian the flooded area some
what diminished, but during the Early Pannonian and at the beginning of the 
Late Pannonian the marine—terrestrial ratio reached that the Badenian. The drastic 
increase in the proportion of the terrestrial areas and then the development of the 
present-day topography and fluvial system set in from the end of the Late Pannonian.

Along with the palaeogeographical maps prepared first of all on the basis of 
sedimentology, the vertebrates living both in water and on land are also suitable for 
the reconstruction of the two factors.

Because of the sporadical occurrence of the fossils and the different way of 
accumulation of the bones, the marine—terrestrial ratio differs from the results 
achieved by the former method. First of all the front of the transgression is indicated 
rather sharply by the shark-tooth horizons both in the Lower Eggenburgian and in
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the Karpatian. The vast biotope that resulted from the new connections is funda
mentally different from the preceding ones, as clearly marked by the great number of 
Badenian fish and marine mammals. The Sarmatian regression, beside the zoo- 
geographical spreading, also increased the number of factors that could lead to their 
fossilization. Thus the marine—terrestrial ratio indicates more abrupt change than 
may have been the reality. Why the sediments of the Pannonian lake are so poor in 
fish remains is a peculiar and so far unexplained phenomenon. From the Miocene — 
Pliocene boundary onwards no vertebrate fossil suggestive of considerable water 
coverage can be found in the Carpathian basin.

The size of the area covered with water, beside being in itself the determination 
factor, also exerted a climatic impact. No continental climate due to any of the 
cyclon systems could develop till the Carpathian basin was covered with water. At the 
same time, the balance of the Earth-atmosphere radiation coming from the albedo of 
the water surface present in the subtropical climatic zone is positive. This “warming- 
up factor”, considering the extension of the whole Paratethys up to the period of its 
remarkable decrease, i.e. till the Pontian, must have been significant. After this 
decrease and with the preservation of the subtropical climate the balance of radiation 
became negative, and thus the atmospheric conditions became changeable, and this 
resulted in a more marked continental climate and its biogeographical events. Corals, 
coral reefs and diatoms are important indicators of the regions of the Carpathian 
basin covered with water during the Neogene. Within the basin in a more strict sense 
only the Badenian was rich in corals during the Neogene. In the Early Miocene the 
spreading of the terrestrial impacts that restrict the Oligo —Miocene marine environ
ment was characteristic. The coral reefs appeared simultaneously with the Karpatian 
transgression and became dominant with the expansion of the transgression in the 
Badenian. The corals disappeared from the basin due to a change in salinity in the 
Sarmatian, and perhaps because of a decrease in the temperature of the water.This 
means that the corals mark the balanced optimum stage of the salinity and tempera
ture in the Early Badenian.

The number of diatom species in the time-span between the Ottnangian and the 
Upper Pannonian shows three peaks in the Karpatian, the Middle Badenian and 
the Sarmatian, respectively. An increase of 300 per cent can be perhaps attributed 
to volcanism. The Karpatian peak can be tied to the eruption of the Eggen- 
burgian —Ottnangian boundary (Gyulakeszi Rhyolite Tuff Formation), the Upper 
Badenian peak is the result of the andesite volcanism (Mátra Volcanics Formation) 
while the Sarmatian peak is due to the Early Sarmatian volcanic event (Galgavölgy 
Rhyolite Tuff Formation). If, however, only the characteristic diatom species are 
discussed, only the Karpatian and Sarmatian peaks are the strongest rhyolitic 
phase, can be mentioned. Besides, the number of Sarmatian species was increased 
by those coming from the Mediterranean region of the Middle East. The corals 
together with the diatoms represent a biological signal system that cast light upon the 
zonation and stability of the marine biotope. During the maximum of the water cover 
in the Badenian, especially during the Lower Badenian, large areas underlay shallow, 
lagoon-like seas of uniform salinity and temperature. All these factors caused a 
period of stability of the terrestrial environment. Its duration marks an ecozone and 
its end is an ecozonal boundary.

By means of fossils coming from terrestrial areas the palaeoclimatological condi
tions can be reconstructed. The fossils available were analysed for palaeovertebrates, 
fossil flora and pollen. The rodent finds from the available vertebrate localities are 
suitable for drawing up their succession from the end of the Oligocene till the begin
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ning of the Pleistocene. The same significant evolutionary stages can be found in the 
Carpathian basin as in Spain and Greece:
— the dominance of Eomyidae and Gliridae till the first part of the Middle Miocene,
— the dominance of Cricetidae from the second half of the Middle Miocene till the 

Early Pannonian,
— the appearence and spread of the Muridae till the Middle Pliocene, and
— the great frequency and density of the Arvicolidae.

This succession indicates an environment, where similar vertebrate faunas could 
develop in the Mediterranean region and in the Carpathian basin. This, at the same 
time, refers also to similar palaeoclimatological conditions, i.e. the first remarkable 
climatic change took place in the Middle Badenian, together with the desiccation. 
The climate became humide in the Early Pannonian. This was followed by another 
dry and warm period at the end of the Miocene, where the Cricetidae and Muridae 
assemblage became widespread. In the second half of the Pliocene great humidity and 
high temperature became characteristic for a short time, followed by the dry period 
of the Villanyaim.

The most comprehensive investigation of the paleoclimate of the Carpathian 
basin was carried out by G. A ndreánszky with help of the rich fossil flora reco
vered. The present paper gives a revision of the chronology of the Badenian and 
Sarmatian flora established by G. A ndreánszky, but the climatic data have been 
borrowed from his studies. Accordingly, the initial great humidity and high tempera
ture decreased significantly only in the Middle Badenian. In later periods no signifi
cant changes in the temperature could be experienced. The humidity began to 
increase at the end of the Sarmatian and this increase continued in the Late Panno
nian. Winter frosts can be detected already in the Sarmatian.

On the basis of the frequency of tropical, subtropical and temperate elements the 
palynological studies suggest tropical and subtropical climates up to the Middle 
Badenian. At the end of the Badenian, following the subtropical desiccation, greater 
quantities of pollen from tropical plants appear in the Sarmatian. Pollen grains 
indicative of a temperate climate with a cooling-down trend become dominant in the 
Lower Pannonian. In the Late Pannonian the Carpathian basin is characterized by 
extreme ecotypes. In the shallower sections of the basin marshes with thermophilous 
subtropical plants evolved, while on the adjacent hill-sides much drier forests devel
oped.

According to the ecological data available, three cardinal events can be clearly 
identified in the palaeoenvironmental history of the Carpathian basin:

— Desiccation in the Middle Badenian. In spite of the maximum water surface 
the physico-chemical equilibrium of the balance was thrown off. A significant 
change in the terrestrial flora and fauna took place as late as in Miocene time. 
Some sedimentological data also refer to a short period of desiccation.

— Dry period at the end of the Miocene. With the filling-up of the Pannonian 
lake and the setting-in of normal fluvial regime and a possible increase in wind 
erosion the steppe-dwelling vertebrate fauna greatly increased. A greater 
variability of several genera of animals and plants could be experienced. This 
event can be related to the Messinian salinity crisis.

— Humidity maximum of the Late Pliocene. At present it is a high temperature 
wet period, followed by a drier period, that can be inferred from the vertebrate 
fauna only.
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These three environmental events are suitable for ecostratigraphical correlation. 
For the establishment of the ecozones of the Neogene in the Carpathian basin not 
only the regional climatic changes, but also the local changes in the environment can 
be used. On this basis seven ecozones, marked provisionally with letters from A to G, 
could be distinguished.

Fig. 1. Ecostratigraphical elements and ecozones of the Neogene in the Carpathian basin
1 Number o f hermatypic coral genera, 2 presence o f coral reefs (P. M üller), 3 number o f diatoma (M. H ajós), 4 a = Eomy- 
idae, b =  Gliridae, c =  Cricetidae, d = Muridae, e =  Arvicolidae, f=  others (L. K ordos), 5 after G. A ndreánszky, 1954,

6 after E. N agy *outside the basin (Eggenburg)
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A ecozone — Relatively small water surface with a balanced tropical—subtropical 
climate (Eggenburgian — Ottnangian).

B ecozone — Large-scale inundation by seawater and its stabilization with tropical 
and subtropical climate (Middle Miocene, Karpatian and older Badeni- 
an).

C ecozone — Desiccation in the Middle and Late Badenian.
D ecozone — From the unambiguous and constant process of cooling down till the 

adult stage of the filling-up of the Pannonian lake. Stabilized and 
cooler climate with changes in humidity.

E ecozone — Desiccation at the end of the Miocene.
F ecozone — Humidity maximum of the Late Pliocene.
G ecozone — Appearance of continental climate at the end of the Pliocene.

These ecostratigraphical stages developed for the Carpathian basin for the first 
time can later be used for correlation, especially those regions we do not have direct 
sedimentary contact with. Ecozones A, B, C and D completely agree with the comp
lex major lithostratigraphical and biostratigraphical units that have already been 
described the Neogene Congress by G. H ámor. He also proposed the introduction 
of new superstages, i.e. Atlantian that is equivalent to ecozone A, Mediterranean cor
responding to B and Caspian to C and D.
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