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Introduction. in the present review of some of the latest attempts to correlate the 
Messinian in the Mediterranean province and the Pontian of the Paratethys, reference 
is made foremostly to the published papers from the 7th RCMNS Congress in Athens 
and the rich literature on the Pontian used in preparing the book “The Pontian” to be 
edited and published in Yugoslavia in the book series “Chronostratigraphie und 
Neostratotypen in der zentralen Paratethys”.

My speculations are based on the results of general malacofauna considerations 
and my field investigations in various regions of the Paratethys in Greece and Italy.

In a paper recently published under the title “Die Äquivalente des Tortoniano 
und Messiniano in der zentralen Paratethys”, it is claimed that after the Badenian, 
stages from the Mediterranean can be correlated with those from the Paratethys only 
“mit Hilfe radiometrischen Daten” or only of mammals (Papp and Steininger, 1979), 
thus excluding other possible correlations.

While certain authors, like J. Senes, maintain the “equivalence de Page du 
Messinien et du Pontién supérieur” (Senes, 1981, p. 54), another group of palaeo- 
malacologists have a different approach to the Messinian/Pontian correlation, cor
recting their concept with the time (G illet, 1958, 1963, 1969; Selli, 1960, 1973; 
P app, Steininger and G eorgiades-D ikeoulia, 1978; Balesio, A rchambault- 
G uézou, 1980; Stevanovic, 1963, 1966; A rchambault-G uézou, Ilina et al., 1979; 
Papp , 1980; Ilina, 1980; Rögl and Steininger, 1983; and others).

Approaches of other specialist to the Messinian/Pontian relationship such as of 
mammalogists, ostracodologists, micropalaeontologists, palynologists,geochemists, 
geophysicists, etc are not considered in the present paper.

Among the researchers various approaches are noted or rather variants in ap" 
proaches and estimates of the possible Messinian/Pontian correlation. Some of the 
attempts are mentioned below.
Messinian synchronous with Pontian 
Messinian synchronous with Upper Pontian
Messinian synchronous with Upper Pontian+Lower Kimmerian (=  Lower Dacian)
Messinian synchronous with Maeotian-f- Lower Pontian
Messinian synchronous with Lower Pontian (possibly the whole Pontian)
Messinian synchronous with Chersonian +  Maeotian + Lower Pontian.

There is an extreme opinion that the Messinian is synchronous with the Middle 
and Upper Sarmatian, Maeotian and Pontian (G illet, 1959).

Supporters of the “Messinian synchronous with Upper Pontian” are vague or 
are not mentioning their understanding of the Upper Pontian. No reference is made 
to its biostratigraphy, malacofauna, climatic—palaeographic circumstances of the
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time, etc. The Upper Pontian in the western (“central”) Paratethys is known, however, 
to be a more general term (Stevanovic, 1951) than in the Dacian or euxinian Para
tethys where it is represented only by Bosporian stage of vaguely marked boundaries 
(A ndrusov, 1917; 1923).

By its principal properties (facies, fauna, sediment types) the Messinian is rather 
a geological formation than a stage. Its lithological—faunal aspect is highly variable: 
Lower Messinian consists of laminite deposits, the middle of evaporites with laminites 
and the upper of “Lago mare facies”, while also coral and algal reefs occur on western 
and eastern Mediterranean margins. If it was not separated as a “stage” in the last 
century, it would be much easier to compare, correlate with relative sediments in the 
eastern Paratethys.

Similar difficulties in geological correlations of deposits from two or more 
separate basins are rarely faced in the stratigraphy. All this is a consequence of great 
diversity in Messinian sediments from the base upward to the top. Another difficulty 
in correlating with the Messinian is inadequate knowledge of Mediterranean geologists 
of Neogene deposits in the Paratethys or the knowledge of central and southeastern 
European geologists of formations in the Mediterranean.

Further consideration will cover the following:
1 biostratigraphic boundaries of the Pontian stage;
2 are Pontian and Pannonian in the western (“central”, by Senes) Paratethys 

synchronous or not?;
3 relation of the Messinian from the Mediterranean (Italy, etc) to the Pontian 

in Greece and eastern Paratethys;
4 what biocorrelation is possible between Messinian and Pontian?;
5 relation of the Tortonian from the Mediterranean basin to Maeotian and 

Pontian stages.

When correlating the Messinian with the Upper Miocene or Lower Pliocene in 
the Paratethys first must be answered the principal question:

Has it been proved in any published work that evaporites in Mediterranean 
basin lie above argillaceous-marl sediments with Lago mare malacofauna, i.e. over 
an undoubted correlate with the Lower Pontian (Novorossian substage)? If evaporites 
are nowhere lying so they must be together with laminites as Lower and Middle 
Messinian, older than the Lower Pontian, i.e. be equivalent in geological age to the 
Chersonian and the Maeotian stages. This even more so because no discordance has 
been proved between the evaporite complex (Middle Messinian) and “Lago mare 
facies”.

1 Delimitation o f the Pontian
Lower boundary in the Carpathian province or the Pannonian basin is con

sidered by P. Stevanovic (1951, 1977) and in the Proceedings under the title “The 
Pannonian” (1985, published by the Hungarian Academy of Sciences) as a boundary 
between the Pannonian and Pontian stages. The boundary in the Vienna basin is 
between the “subglobosa zone” (“E” zone, in Pa pp , 1953) and the “zahalkai zone” 
(“F” zone, also in Papp). Related to malacofauna this boundary in the south of the 
Pannonian basin lies between “subglobosa zone” (Upper Pannonian) and “Praerhom- 
boidea zone” (Lower Pontian) or “upper Abichi beds”.

The Lower Pontian boundary in Dacian and Euxinian basins is marked by first 
occurrences of Limnocardids, Pseudoprosodacna and Pseudocatillus in the so-called 
Eupatoria-horizon.
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The Upper Pontian boundary in Carpatho —Pannonian basin is characterized 
by the disappearance of last Congeria, Limnocardium and Valenciennius.

This boundary is not sufficiently marked in Dacian and Euxinian basins; the top 
of the Bosporian substage (Andrusov, 1917) marks the end of the Pontian stage. This 
substage, according to some authors (Senes, 1981), should be synchronous with the 
whole of the Messinian. Other authors (Taktakishvili, N evesskaia, and Stevanovic, 
1985) take that the Bosporian substage is virtually inseparable from the Portaferrian. 
At that time Transcarpathian connections between Pannonian and Dacian basins 
and between Black Sea (Euxinian basin) and Caspian basin were still existent; in 
other words, there was a single Paratethys from the Alps to the Aral sea in Asia.

2 Were Pontian and Pannonian in the western ( “central”) Paratethys
synchronous or not?
An answer to the above question is partly given in the mentioned Proceedings 

“The Pannonian” (Papp edits., 1985,Budapest). My discussion on the Pannonian, be
tween the Sarmatian and the Pontian, with Jekelius (1943) and Pevzner and W an- 
GENGEiM (1982), will not be presently referred to (it will be published elsewhere); 
only an unsustainable passage will be quoted from the disputable questions of the 
volume and stratigraphic position of the Pannonian by Pevzner and Wagengeim, 
which reads: “Thus, in our opinion the whole of the Pannonian (=  Congeria beds) 
in Hungary can be correlated with the Pontian” (see p. 50).

The mentioned authors are of the opinion that a regression i.e. dry land existed 
in the Carpatho —Balkan basin between Pannonian zone with Congeria ornithopsis 
and three younger zones (C, D, E) of the same stage. This opinion fully agrees with 
that of R. H oernes (1900) and his follower Jekelius (1943), though it was generally 
abandoned long ago after deep borings and instructive surface sections. The opinion 
about interrupted sedimentation and retreat of the Pannonian sea has been contradict
ed by the long established evolution of Mollusca (Dreissenids, Limneids, Limnocar- 
dids) through the Pannonian and the Pontian from the level with Congeria orni
thopsis (the oldest Pannonian) to the end of the Pontian level with Congeria rhom- 
boidea and Prosodacna vutskitsi.

3 Relationship o f the Messinian from the Mediterranean (Italy) 
to the Pontian in Greece, Turkey, and Eastern Paratethys

The Messinian is divided, as mentioned above, into three levels: (1) praevaporites 
and laminites, (2) evaporites and (3) postevaporites or into Lower, Middle and 
Upper Messinian. Postevaporites or Lago mare facies are known (G illet, 1962, 1969; 
Selli, 1960, 1973; and others) to be of the greatest importance for defining the Mes
sinian to Pontian relationship. Both in past and the present time, many palaeo- 
malacologists have inferred that soon after evaporite deposition, in early Pontian, an 
association of molluscs, which had common properties with molluscs of Eupatoria 
beds of the Lower Pontian in the Paratethys, entered the Mediterranean basin and 
its periphery or partly as autochtone developed in it. It was discovered in a peripheral 
area of the Mediterranean from Spain in the west trough southern France and Italy 
to Greece and Near East. Similarly, Ostracods in this region were brackish (Caspi- 
brackish fauna).

Mollusca from the Upper Messinian, i.e. Lago mare facies, have been studied by 
many authors in Italy, Spain, Greece, Turkey, southern France and certain common 
species were identified for the Lower Pontian of the Paratethys and Upper Messinian 
of the Mediterranean (G illet, 1960, 1961, 1965, 1969; A rchambault-G uézou et al.,
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1976, 1979; Stevanovic, 1963, 1964, 1966). Particularly notable among Limnocardids 
in both basins are small Pseudoprosodacna (P. litoralis), Paradacna (P. abichi), 
Euxinicardium (E. subodessae), etc., all forms known and first described from the 
Lower Pontian in the Paratethys. These originally euxine species are jointed with 
some endemic Limnocardid species such as Didacna and Pontalmyra (G illet, 1961, 
1965).

“Lago mare fauna” of this “Italian type” is also found in the Lower Pontian of 
the Aegean region, e.g. southeast of Thessaloniki, in Alatini suburb (Stevanovic, 
1963) and near the village of Trilophos (G illet et F augére, 1970; G illet et G eissert, 
1971; Papp , 1980). Moreover Lower Pontian with this species is known from Tracones 
Limestones south of Athens on Attican peninsula (G illet, 1937, 1957; Stevanovic, 
1963, 1964; Papp, Steininger and G eorgiades-D ikeoulia, 1978). Related to the 
present molluscan species typical of the Eupatoria horizon in the Euxine basin, all of 
the mentioned authors describe the three mentioned localities to the Lower Pontian. 
The Workshop for the Paratethys, assembled in Sofia (1978), consulted specialist in 
Pontian of the eastern Paratethys, at a proposal by A. P app , asking them to confirm 
Lower Pontian age of sediments near Thessaloniki, which they did by having agreed 
with the earlier determinations (see Papp , 1980).

Simple comparison of Upper Messinian malacofauna from Italy, e.g. vicinity of 
Ancona (G illet, 1969)*, and C apellini’s collections from Toscana (G illet, 1962) 
with fauna from Lower Pontian of the Aegean basin, Greece, readily shows the com
mon caspi-brackish character of the association in addition to certain local, autoch
thonous elements in both regions. This type of Upper Messinian malacofauna 
closely related to the Lower Pontian euxine type in the Paratethys, can also be identi
fied in regions of the Mediterranean Sea other than Italy and Greece as mentioned 
above.

In the light of these facts, the opinions: “Therefore, beds in Trilophos and 
Trakones were older than the Messinian”, or: “ .. .Geological age of these deposits 
should be determined as the Upper Tortonian” (Papp , 1980, p. 243), about the geologi
cal age of the mentioned localities in Greece can hardly be accepted because they are 
not based on required malacological data but only on time determination by physical 
or similar methods.

4 What correlation between the Messinian and the Pontian is possible?
As there is not any discordance between evaporites and postevaporites of Lago 

mare facies, the deposition of evaporites must be geologically older than the Lower 
Pontian, equivalent to Maeotian and Chersonian (or Pannonian). Both Maeotian and 
Chersonian are characterized by great regression of the Paratethys, same as the Lower 
and Middle Messinian in the Mediterranean. The marine connection between western 
and eastern Paratethys provinces ceased to exist at that time; the connection between 
the eastern province and the Mediterranean simultaneously broke in the Chersonian 
and existed at intervals in the Maeotian; during the deposition of laminites and 
marginal Messinian reefs, occasional communication with the Paratethys may have 
existed. Significant reduction in molluscan species in deep sea of eastern Paratethys 
during the Chersonian in particular, corroborates its complete isolation both from the

* A close examination of Lago mare fauna from Ancona area (Gillet, 1969) may reveal 
occasional Pannonian (s. str.) or prae-Pontian forms of Limnocardids, e.g. ex gr. Limnocaidium 
cekusi, L. veselinovici, L. viquesneli.
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Mediterranean and Pannonian provinces of the Paratethys, as has been documented 
by the absence of common species in these three basins.

Correlation of the Lower and Middle Messinian or evaporite formation and 
Lower and Upper Pontian is not possible from a climatic aspect as it can be done 
using malacofauna. The Lower Pontian is characterized by relatively lower tempera
ture than that of the immediately older Maeotian; there are opinions that Ukrainian 
rivers of the time froze in the winter*. The Upper Pontian (Portaferrian and Bosporian 
substages) as directly younger, on the other hand, is characterized by clearly warm 
and humide climate especially in Dacian and Pannonian basins of the Paratethys. 
In other words, in the Pontian stage, both the Lower (Novorossian substage) and 
the Upper (Portaferrian and Bosporian substages), the conditions were not suitable 
for sedimentation of evaporites: the older Pontian because of low temperature and 
humidity, and the younger, with increased temperature but even more humid climate.

Dry and warm epoch in the younger Neogene, suitable for homogene sediments, 
is represented in the western Paratethys by the younger Sarmatian, upper Bessarabian 
and Pannonian. At that time enormous masses of semilagoonal marl sediments, 
known as “white marlstone formation”, were deposited in the south of the Pannonian 
basin. They are accompanied by flaglike limestones poor in malacofauna but rich in 
fish remains and continental flora. This formation in Yugoslavia is including “white 
marls” from Zagreb area (Radoboj locality with sulphur occurrence, “praepontic” 
marls in the same area, G orjanovic-K ramberger, 1900). In various areas of Yugo
slavia it is known as: “Radix beds”, “Provalenciennesia beds” (Moos, 1944; O zegovic, 
1944; Jenko, 1944) in Croatia; “Banatica beds” in Slavonia, “Beocin marls” in Srem, 
Belgrade area, Roumanian Banat and Transylvania, etc.

Middle and Upper Pontian (Portaferrian) is marked by warm and very humid 
climate along the southern Pannonian margin, which, according to the above authors, 
should be synchronous with evaporites in the Mediterranean. Thus on the territory 
of Yugoslavia, from Krsko in the west (Slovenija) to the Carpathians in the east 
(eastern Serbia), the Upper Pontian (Portaferrian) typically has thick deposits of 
brown coal (lignite)—an evidence of humid climate. This is used by national palaeo- 
botanists (Pantic, 1956, 1957) to describe warm and very humid climate in the Upper 
Pontian. The fact is that there are also different opinions (Hsü et al., 1977; Papp and 
Steininger, 1980) about the climate in northern areas of the Pannonian basin.

Pontian coal basin at Krsko (Globoko) in Slovenia and the nearest Messinian 
evaporites in Marche province, Italy, are approximately situated at the same parallel, 
some 300 kilometres apart in air line. When coal was deposited in Krsko (Globoko), 
the Dinarides, according to palaeobotanic data, were by about 800 to 1000 metres 
lower than at the present time; similarly was with the Alps. The question arises: are 
two extreme types, one very arid, suitable for evaporite deposition, and the other, very 
humid, providing conditions for coal deposition, conceivable in one geological time 
at one geographic parallel of the north latitude over a relatively short distance?

Similar examples of allegedly simultaneous deposition of climatologically extreme 
types of sediments at a short distance can be given for various parts of Balkan 
peninsula, e.g. southern Serbia, Macedonia, Greece, Turkey. One example is the 
Pontian coal deposits 50 metres thick in Kosovo coal basin and Messinian gypsum, 
anhydrite, only 150 kilometres away, near Tirana. These could not be simultaneous 
from the climatological aspect. Given examples therefore contradict the mentioned 
understanding of correlation.

* Recent palaeofloral examinations in the Lower Pontian of southern Ukraina contradict 
this opinion (see Suladze, 1984).
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Above considerations of the correlation based on malacofauna and continental 
flora (including palaeoclimatic factor) oppose the published opinions that the Mes- 
sinian was synchronous with the Upper Pontian and Lower Kiminerian (Senes, 1981; 
Semenenko, 1979). On the contrary, a different correlation is possible that would suit 
both the nature of malacofauna in the Mediterranean and the Paratethys and the 
nature of fossil continental vegetation, including in consideration also palaeogeo- 
graphic—climatic circumstances in the two regions during the Messinian, viz.:

5 Relations o f the Tortonian from the Mediterranean to the Chersonian, 
Maeotian and Pontian from the Paratethys

If correlation, as proposed in the preceding chapter using malacofauna, climate, 
etc could be accepted, i.e. that Messinian of the Mediterranean is synchronous with 
the Chersonian, Maeotian and Lower Pontian then the table of stratigraphic correla
tion in Rögl and Steininger (1983) must be revised. Three stages mentioned in the 
above subtitle are evidently younger than the Tortonian in Italy, underlying the 
Messinian. Tortonian as one of Mediterranean Neogene stages cannot be correlated 
with the Lower Pontian of the Paratethys only the Upper Messinian can.

Conclusion. Considering the question of correlation of Neogene stages at Mio- 
cene/Pliocene boundary, the proposal in the 6th RCMNS Congress resolution may be 
closer to the right answer from the malacofauna and continental vegetation points of 
view. It related the Messinian to the Maeotian and the Lower Pontian. If left at that, 
we would not discuss today the correlation of the Tortonian to the Lower Pontian, 
which is absurd from the viewpoint on which the present work is based. Two stages, 
which are certainly in superposition in the Mediterranean, are placed in one segment 
of time!

Synchronisation of Messinian —Pontian will be further considered because there 
are various formulations of the proposals based on radiometric data*, nanoplanktons 
and the like. It is not a final, generally acceptable solution that is negotitated for; 
nothing the weakness of the arguments presented by certain authors and some 
advantages of the methods used, the attempt is made in this review to eliminate 
the doubts in the validity of using malacofauna in younger Neogene stratigraphy. 
Comparative stratigraphic tables published recently are known to completely neglect 
the division into stages, horizons and biozones derived using malacofauna. When 
introducing new correlation methods, however, the tested methods should not be 
neglected which were successful in providing data when the first “classical” division 
of the Neogene was made for the Tethys and the Paratethys.

* In a handwritten paper for the Proceedings “The Pontian”, which is to be edited by me 
and published, Trubikhin is concluding as follows: “As Messinian deposits cover the sixth and 
fifth palaeomagnetic epochs and the lowermost Gilbert epoch, the whole of the Pontian or at 
least most of the Lower Pontian is equivalent to the Upper Messinian” (1985, manuscript). If 
so, the older Messinian (evaporites and laminites) must certainly be Maeotian or Praepontian. 
Evidently, neither results acquired by physical methods are identical with all authors.
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