Slovak Geol. Mag., 6, 2-3(2000),127-129

Pannonian fauna of the northern part of the Danube Basin (Slovakia)
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Abstract: Throughout the Pannonian (7,1-11,5 Ma), on territory of the Slovakia marginal part of a lake
resembling in size the present-day Caspian Sea was situated. The fauna of the mentioned lake was of endemic
character. In the frame of the Pannonian on the basis of molluscs 8 zones, were distinguished, designated as
A to H Zones in the Vienna Basin (Papp, 1951). The objective of this contribution is to characterize the
individual zones faunistically in the northern part of the Danube Basin, bound to predominantly marginal

environment.
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Introduction

The Danube basin is a extensional basin, which started
to be opened to the end of the Early Miocene. The main
part of the synrift phase took place throughout the Middle
Miocene and the thermal post-rift phase, during which
terminated filling up of the basin, in the Late Miocene and
Pliocene. Opening of the basin took place as asymmetri-
cal extension (Kovac et al., 1997, Vass & Pereszlényi,
1998).

Sediments of the Pannonian age in the northern part of
the Danube basin were deposited in the post-rift stage of
basin development without distinct manifestation of fault
activity (Kovaé & Barath, 1996). Throughout the Pan-
nonian in the region of the Danube basin (northern part)
the marginal part of a lake extended, sediments of which
cover an area of about 250 000 km? at present and its size
is comparable with the recent Caspian Sea (Kéazmer,
1990). The fauna is of endemic character. On the basis of
mollusc the sediments were divided into 8 zones, A to H
(sensu Papp, 1951).

The Pannonian sediments are represented by the
Ivanka and Beladice Formations (Priechodska in Har&ar
et al., 1988; Fordinal et al., in press). The Ivanka Forma-
tion includes zones A to E of the Pannonian and the Be-
ladice Formation F-H Zones of the Pannonian and
Pontian (sensu of Rogl et al., 1993). The marginal mem-
ber of the Beladice Formation is the Hlavina Member of
Late Pannonian age (Fordinal & Nagy, 1997).

Characterization of the Pannonian zones

Sediments of the Pannonian A zone are formed by
light-grey conglomerates with calcareous cement and
angular fragments of carbonate rocks in the marginal part,
then by gravels medium to coarse grained calcareous
sands, which alternate with thin layers of pelites (Gaza,
1974; Jiticek, 1972; 1974; Priechodskd in Har&ar et al.,
1988; Tanistrak, 1969). In the deeper part of the lake lay-
ers of sandstones and pelites deposited, in which aggluti-
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nated foraminifers Miliammina subvelatina Venglinskij
(Brestenska in Franko et al., 1982) and ostracodes Cyp-
rideis tuberculata (Méhes) (Brestenska in Franko et al.,
1985) were found.

Sediments of the B Zone are represented by dark-grey
and greyishgreen clays, in which a fauna of ostracodes
with the species Hungarocypris auriculata (Reuss),
Amplocypris globosa Zalanyi, A. abcissa (Reuss), Hemi-
cytheria lorenthey (Mehés), Loxoconcha lirenthey
(Méhes), Cyprideis macrostigma Kollmann and fora-
minifers with the species Silicoplacentina hungarica Kév.
(Brestenska, 1963; Jifi¢ek, 1974) were found.

Sediments of the C and D Zones in marginal shallow-
water development are represented by fine gravels, sands
and aleurites. The folloving bivalves and gastropods of
stratigraphic importance are found in them:

— in the C Zone bivalves Congeria martonfii pseu-
doauricularis ~ (Lorenthey),  Parvidacna  tinnyana
(Lorenthey), Lymnocardium spinosum (Lorenthey)

— in the zone D by the occurrence of gastropods
Melanopsis austriaca Handmann, M. lebedai Lueger, M.
pumila Brusina as well as bivalves Lymnocardium con-
Jjungens (Hoemes), Caladacna ornata bisepta (Papp) and
Parvidacna loerenthey (Pavlovi¢). Besides molluscs in
the mentioned sediments the occurrence of calcareous
nannoflora with the species Noelaerhabdus jerkovici
Boéna et Gal, N. bozinovicae Jerkovi¢ and Reticulofenes-
tra pseudoumbilica (Gartner) (Rakova in Nagy et al.,
1995) and otolites ,, Raniceps“ pannonicus Pana was
established (Brzobohaty in Nagy et al., 1995).

The basinal facies of the zone C represented by light -
greenishgrey calcareous clays with carbonized remnants
of plants and light-grey fine to medium grained calcare-
ous sands and sandstone deposited (Tanistrdk, 1969).
Bivalves Congeria partschi partschi Czjz. were found in
them (Jandova in Tanistrak, 1969).

In the time of the zone D in deeper part of the lake
greenishgrey and light-greenishgrey poorly sandy clays
deposited, which alternated with sands. The bivalve shells
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of Lymnocardium conjungens (Hoernes) and Congeria
czjzeki (Hoernes) were present in them (Gaza, 1968).

Sediments of the Pannonian E Zone, found at the ba-
sin margin, are formed by clays and sands with layers of
coal. In the time of the mentioned zone repeated oscilla-
tions of water level were found out, causing changes of
the paleoenvironment from deep lacustrine to continental
with paleosoils (Barath et al., 1999).

In sediments of the mentioned zone were found
bivalves of stratigraphic importance Congeria subglobosa
subglobosa Partsch, C. subglobosa longitesta Papp,
Dreissenomya primiformis Papp, Monodacna viennensis
Papp (Holec et al., 1987; Fordinal, 1997) and ostracodes
Candona (Candona) mutans Pokorny, C. (Caspiolla)
praebalcanica Krsti¢, C. (Pontoniella) multipora
(Pokorny), Cyprideis heterostigma (Reuss), Hemicytheria
reniformis (Reuss), H. brunnensis (Reuss), Tyrrheno-
cythere pezinokensis (Jiticek) and Leptocythere lacunosa
(Reuss) (Tuba in Kova¢ et al., 1991; Pipik, 1998). Be-
sides the mentioned fossils remmants of vertebrates and
teeth belonging to the species Hipparion primigenium (H.
v. Meyer) (Holec, 1981) and Trogontherium cf. minus
Newton (Holec et al., 1987), as well as otolites of the
species Umbrina cirrhosa (Linné), Morone kuhni
(Weinfurter), Gobius dorsorostralis Weinfurter, ,,genus
aff. Umbrina* kokeni (Schubert), and fish teeth belonging
to the genera Tinca, Scardinius, Squalis, Pelecus a
probably Leuciscus (Brzobohaty, oral communications)
were found there.

Sediments of the Pannonian F Zone (in the past the
coal serie) are represented by dark-grey and greenishgrey
clay with layers af sands and lignites in the marginal part.
The occurrence of brakish (Melanopsis affinis Handmann,
M. sturii Fuchs, Theodoxus soceni Jekelius, Congeria
zahalkai Spalek, C. neumayri Andrusov), freshwater
(Lymnaea sp., Planorbis sp. and Anisus sp.) as well as
terrestrial (Carychium pachychilus (Sandberger), Vertigo
oecsensis (Halavats)) mollusc was established in them.
Besides ostracodes Cyprideis cf. heterostigma (Reuss),
Leptocythere (Amnicythere) aff. larga Krsti¢, Limno-
cythere sanctipatrici Brady et Robertson (Fordinal &
Tuba, 1992) were found in the mentioned sediments.
Trought the Pannonian F Zone, similarly as in the E Zone,
it was possible to trace oscilation of the lake level, caus-
ing alternation of freshwater and terrestrial gastropods
assemblages with brakish ones. The mentioned changes
were also identified by the study of palynomorphs, on the
bases of which alternation of swampy primeval forests
(Taxodiaceae - Cupressaceae) and lacustrine environ-
ment represented by abundant water plants (Nymphaceae,
Potamogetonaceae, Sparganiaceae-Typhaceae) is pres-
ent (Papsikova, 1989).

The G Zone of the Pannonian (in the past blue series)
is represented by deep greyishgreen fine sandy clays
causing the bluishgreen shade of these beds. The men-
tioned sediments are very poor in fauna. Only sporadical
tests of ostracodes of the genus Candona, shells of gas-
tropods of the family Planorbidae, oogonia of Characeae
and osteocols were found (Cilek, 1960).

Sediments of the Pannonian H Zone (in the past
variegated serie) are formed by greenishgrey, highly
rustybrown and yellowishbraun spotted clays with layers
of sands and very rarely also coal clays (Cilek, l.c.). At
tectonic lines, in the sediments of the marginal develop-
ment often freshwater limestones, lacustrine chalk and
travertines were deposited. In these carbonate sediments a
rich fauna of terrestrial and freshwater gastropods was
found. From species of terrestrial gastropods of strati-
graphic importance Fortuna clairi Schlickum-Strauch,
Clausilia  strauchiana  Nordsieck, Tropidomphalus
doderleini (Brusina), Klikia goniostoma (Sandberger)
(Fordinal, 1996) and from freshwater gastropods
Planorbis confusus So6s, Armiger subptychophorus
(Halavats), Segmentina loczyi (Lorenthey) Bathyom-
phalus moedlingensis Sauerzopf (Fordinal, 1998) were
present.

Besides gastropods the occurrence of freshwater
ostracods Candona (Typhlocypris) roaixensis Carbonell,
Candona (Lineocypris) mollasica invaginata Carbonell,
C. (Fabaeformiscandona) cf. lineata Krstic, Cypria
tocorjescui Hanganu, chelae of freshwater crabs Potamon
(Pontipotamon) ibericum Biberstein (Fordinal, 1994) as
well as otolites of fish Palaeoesox cf. praeckrameri
(Weinfurter) (Brzobohaty in Fordinal, 1994) was estab-
lished in these sediments.

References

Barath, 1., Fordinal, K. & Pipik, R. 1999: Lacustrine to alluvial sedi-
mentary cyclicity (Pannonian Zone E, Danube Basin). Geol. Car-
pathica (Bratislava), 50, 14-16

Brestenska, E. 1963: Ro¢na sprava o zakladnom geologickom vyskume
a mapovani na liste Vrable (M-34-133-B) a Levice (M-34-134-A).
Manuskript-archiv $GUDS$

Cilek, V. 1960: Neogén v severovychodnim okoli Bratislavy. Geol.
Sbor. (Bratislava), 11,2, 213-234

Fordinal, K. 1994: Vrchny panén (zéna H) vychodného okraja
Povazského Inovca. Geol. Prace, Spr. (Bratislava), 99, 67-75

Fordinal, K. 1996: Terrestrial gastropods of the Upper Pannonian in the
northern part of the Danube basin. Slovak Geol. Mag., 1, 5-16

Fordinal, K. 1997: Mollusc (gastropoda, bivalvia) from the Pannonian
deposits of the western part of the Danube Basin (Pezinok -clay
pit). Slovak Geol. Mag. 3 4, 263-283

Fordinal, K. 1998: Freshwater gastropods of Upper Pannonian age in
the northern part of the Danube basin. Slovak Geol. Mag., 4, 4,
293-300

Fordinal, K. & Tuba, L, 1992: Biostratigrafické a paleoekologické vy-
hodnotenie sedimentov uzemia centralnej ¢asti Bratislavy. Geol.
Prace, Spr. (Bratislava), 96, 63-68

Fordinal, K. & Nagy, A. 1997: Hlavinské vrstvy - okrajové vrchno-
panonske sedimenty ridfiovskej prichlbiny. Mineralia Slovaca 29,
6,401-406

Fordinal, K., Nagy, A. & Vass, D. (in press). Problémy stratigrafie a
litostratigrafic vrchného miocénu Dunajskej panvy. Mineralia
Slovaca

Franko, O., Bodi3, D., Brestenska, E., Ondrejickova, A., Priechodska,
Z., Remsik, A. & Vass, D. 1982: Sprava o vyskumnom geotermal-
nom vrte FGDZ-1 Dvory nad Zitavou. Manuskript - archiv SGUDS
Bratislava

Franko, O., Fendek, M., Bodi3, D., Brestenska, E., Priechodska, Z. &
Vass, D. 1985: Sprava o vyskumnom geotermalnom vrte FGG-2
Galanta. Manuskript - archiv SGUDS Bratislava

Gaza, B. 1968: Zaveretna geologickd sprava o Struktarnom vrte
Ripfiany - 1. Manuskript - Geofond Bratislava

Gaza, B. 1974: Vysledky naftového prieskumu kolarovskej kladnej
gravimetrickej anomalie. Mineralia Slovaca 6,1, 23-39



K. Fordindl: Pannonian fauna of the northern part...

Haréar, J., Priechodska, Z., Karolus, K., Karolusova, E., Rem3ik, A. &
Sucha, P. 1988: Vysvetlivky ku geologickej mape severovychodnej
tasti Podunajskej niziny 1: 50 000. Geol. ist. D. Stara Bratislava,
114 s.

Holec, P. 1981: Occurence of Hipparion primigenium (H. v. Meyer,
1829) (Mammalia, Equidae) remnants in the neogene of the West
Carpathians (Slovakia, Czechoslovakia). Geol. Zbor. Geol Car-
pathica (Bratislava), 32, 4, 427-447

Holec, P., Papsikova, M., Kraus, 1. & Fordinal, K. 1987: Rekonstruk-
tion der Lebensbedingungen an der Wende Pannon - Pont auf der
Lokalitat Pezinok-Lehmgrube der Ziegelei (SO Rand der Kleinen
Karpaten). Acta geol. geogr. Univ. Comen., Geologica (Bratislava),
43, 181-191

Jificek, R. 1972: Problém hranice sarmat/panon ve Videiiské, Poduna-
jské a vychodoslovenské panvi. Mineralia Slovaca 4, 14, 39-81

Jiticek, R. 1974: Biostratigrafia pliocénu komjatickej depresie.
Manuskript - Geofond Bratislava

Kéazmér, M. 1990: Birth. Life and Death of the Pannonian Lake. Pale-
ogeography, Paleoclimatology, Paleoecology 79, 171-188

Kovaé, M., Baréth, 1., Marko, F., Sutovsk4, K., Uher, P., Fordinal, K.
&Tuba, L. 1991: Neogene Sequences. Malé Karpaty Mts., Geology
of the Alpine-Carpathian Junction, Guide to excursions, Geol. dst.
D. Stara, Bratislava, 61-74

Kovac, M. yBarath, 1. 1996: Tektonicko-sedimentarny vyvoj alpsko-
karpatsko-panénskej sty¢nej zony pofas miocénu. Mineralia
Slovaca., 28, 1, 1-11

[129

Kovag, M., Barath, 1. & Nagymarosy, A. 1997: The Miocene collapse
of the Alpine-Carpathian-Pannonian junction - an overview. Acta
Geol. Hung. 40, 3, 241-264

Nagy, A., Fordinal, K., Brzobohaty, R., Uher, P. & Rakova, J. 1995:
Vrchny miocén juhovychodného okraja Malych Karpét (vrt Ma-1,
Bratislava). Mineralia Slovaca, 27, 113-132

Papp, A. 1951: Das Pannon des Wiener Beckens. Mitt. Geol. Ges.
(Wien), 39-41, 99-193

Papsikova, M. 1989: Biostratigrafické vyhodnotenie vrtov z (zemia
Bratislavy (centralna mestska zona) na zaklade palynomorf. Reg.
geol. Zapad. Karpat, (Bratislava) 25, 41-42

Pipik, R. 1998: Salinity changes recorded by Ostracoda assamblages
found in pannonian sediments in the western margin of the Danube
Basin. In: Crasquin-Soleau, S. - Braccini, E. - Lethiers, F. (eds.):
What about ostracoda?. 3rd European ostracodologists meeting
Paris - Bierville (France), July 8-12 th 1996, Memoire 20, Pau,
167-177

Rogl, F., Zapfe, H., Bernor, R.L., Brzobohaty, R., Daxner-Hock, G.,
Draxler, 1., Fejfar, O., Gaudant, J., Herrmann, P., Rabeder, G.,
Schultz, O. & Zetter, R. 1993: Die Primatenfundstelle Gotzendorf
and der Leitha (Obermiozan des Wiener Beckens,
Niederosterreich). Jb. Geol. Bundesanst. 136, 2, 503-526

Tanistrak, J. 1969: Geologické zhodnotenie hlbokého Struktirneho vrtu
Mojmirovce 1. Manuskript - Geofond Bratislava

Vass, D. & Pereszlényi, M. 1998: Asymmetric litospheric stretching in
Danube Basin. Slovak Geol. Mag. 4, 61-74



