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Palaecenvironmental reconstruction of the last period
of the Upper Wlrm in Hungary, based on malacological
and radiccarbon data - A magyarorszdgl FelsS-Wirm
utolsd periddusinak Sskérnyezeti rekonstrukecidja
malakoldgiai &s radiokarbon adateok alapjdn

ABSTRACT: The authors performed malacological
and radiocarbon analyses on formations
which could be synchronised with the
'Upper Weichselian' period. At several
localities on the Great Hungarian
Plain, a definite level characterized
by s=pecies preferring cold weather
(Columella columella, Pupilla sterri,
Vallonia tenuilabrisd was found
between the years 14.000-16.000 B.P.
The authors suggest this periced be

used as an indicator
biostratigraphical horizon, a 'zonula'
in Hungary, within the biozone
Bithvnia leachi-Trichia hispida and
the Semilimas kotulai subzone,
respectively.

Between the years 1986-1000, the Hungarian Academy of
Sciences provided funds C(in form of the Naticnal
Scientific Research Grant COTKA)D for our complex
analyses in the cooperation of the Debrecen Nuclear
Research Institute and the Mineralogical and Geoclogical
Depar tment of the Debrecen University. Devel opment of

the radiocarbon megasurement system CCSONGOR, B =
SZABO, I., - HERTELENDI, E. 1982; HERTELENDI, E. & al.

18987, 1980 provided a solid basis for C-14 analyses on
Molluscan shells C(Table I.).
The necessary quantity of net Molluscan shells Ceeca

20-30 g) was cbtained from about 100 kgs of csediments,



collected at 20-25 cem intervals CSUMEGLI, P. 1G98@0.
Mainly sections with considerable mal a:c-—f.zﬁni stical
changes determined by previous analyses were selected
csUMEGI, P. 10886, 1988; SUMEGI, P. - LOKI J. 1088,
NYILAS, I. - SUMEGI, P. 1880; KROLOPP, E. - SUMEGI, P.
19003. The aim of these series of analyses was to
detect the malaco-successional changes of the past
30. 000 vears, the chronological role of the individual
species as well as the temporal sequence of the
different palasoc-ecological changes.

In the course of these analyses, a special malaco-fauna
with characteristic species composition was detected at
the boundary of the Upper Wiirm and the Late Glacial
periods, occurring at several topographical spots in
Hungary CDanube-Tisza Interfluvial Region: Lakitelek,
Tiszaalpdr, Hortobdgy, Kdéesujfalu, Hajdusdg, Debrecen,
Ha jdubdszérmény etc.D.

Species preferring a cold climate are typical of this
periocd, like Columella columella, Pupilla sterri and
Vallonia tenuilabris, and are present in considerable
individual numbers for the last time in Hungary. Due to
their known recent distribution and ecological demands,
these species have considerable importance as
bio-indicaters for a palasc-ecological reconstruction
CEVANS, J.G. 1872; KERNEY, M.P. 1871, KERNEY , M. P. &
al. 1983; KLEMM, W. 1874; KROLOPP, E. 1873, 1883;
LIHAREV, I.M. - RAMMEL'MEIER, E.S. 1862; LoZEK, V.
1964 .

The species Columella columella sMARTENS, 18307 lives
on the Scandinavian Penninsula between the latitudes
B1-71°, while in Northern Asia, it occurs between
51-69° In the Alpe;, the zpecies lives up to an of
2.900 m a.=.1. The species is known to prefer a cold
climate, hygrophilous steppean element. Accordiing to

our investigatiionz, the last mazd mum dominance of thiz
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faunal element can be dated to 14.000-15.000 B.P. on
the Great Hungarian Plain, and it became extinet in
thi= area by 12.000 B.P.

Pupilla sterri <VOITH, 1838- is an inhabitant of the

higher mountains in Central and Southern Eurcpe and
Central Asia Ce.g. Kopet-Dag, Tien Sand. Its range
eixtends up Lo an altitude of 2.800 m in the Alpes.
According to LOZEK, V. (€1964), it is a xerophilous
steppean element; however, Hungarian experts have found
a strict correlation between the individual number
changes of the speciez P, sterri and Vallonia
tenuilabris CFUKOH L. 1987; KROLOPP, E. 1873; SUMEGI,

P., LOKI, J. 1989>.In our opinion, therefore, it can be
used in a palaeoclimatic reconstruction as a species
preferring ¢cold climate, a steppean element resistant
to dry weather. This species was present on the Greal
Hungarian Plain between the yearsz 14.500-16.000 B
for the laszt time.

Vallonia tenuilabrizs CBRAUN,1843) ics recently living in

the mountains of Southern Siberia, Central Asia and
Northern China. It was extinct in Europe by the end of
the Pleistocene. According to climatic recquirements,
it prefers cold weather is resistant to dry condi tions,
and occurs in steppean regions. Its last significant
peak of dominance on tLthe Great Hungarian Plain was
found between the yearz 14.500-186.000 B.P. According to
C-14 dates, it Gecame extinct in the Carpathian Bazin
between the years 11.000-12 000 B.P.

On the basis= of the appearance and dominance peak of

these three very characteristic species, the climate of

the period between 14.000-156.000 i could be
reconstiructed as very cold. On the baziz of the
composition of the malacofauna, the July mean

temperature could be defined as 12-14 °c ¢sUMEGI P.
1989), which iz 7-9 °C lower than that of our days.

This uniformly cold period can be divided inte a more
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arid ¢15. 000-186. 000 B.P.2 and a more humid
C14.000-15.000 B.P.) phase. An interesting feature of
Lhis latter climatic period, is. that the species
Cochlicopa nitens appeared for the first time in
Hungary CNYILAS, I. - sUMEGI, P. 1989; sUsEc, P -
LOKI J. - HERTELENDI, E. - SZOOR, GY. 19900.

Our =tatementiz concerning climate are in good agreement
with North-European morena studies indicating
transgression of the ice-sheet., a so-called
microstadial C'Pomeranian readvance’) CCEPEK, A.G.
19067; SEREBRANNYJ, L.R. - RAUKAS, A. V. 1970).

Considering that this malacological horizon was clearly
recogrisad at several places in Hungary, it is proposed
here that within the Trichia hispida=Bithvnia leachi
biozone, Semilimax kotulai subzone, set by KROLOPP, E.
€1983) based on malacological biostratigraphy, the
period corresponding to the stadial level between
14, 000-16.000 B.P. be named Columella columella-Pupilla
sterri-Vallonia tenuilabris zonule. A= a iype section,
the outcrop of the Lakitelek brickyards is proposed

here.
SUNNARY

By a complex application of mal acological and
radiocarbon investigations, characteristic dominance
level of species preferring cold climate between the
years 14.000-16.000 B.P. was demonstrated. On the basi=
of former data, this period took place by Lhe end of
the Upper Weichselian, the end of the Upper
Pleniglacial, the beginning of the Last Glacial. This
i= a microstadial level fixed from biostrati graphical
evidence by the last dominace peak of the species

Columella columella and Vallonia tenuil abris and the

last appearance of the species Pupilla sterri on the

Great Hungarian plain. Stratigraphical and
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pal aso-ecological resultis can be equally szynchronised
with glacial morena =tudies, because in the same
interwval a characteriztic advance of the ice-sheet was

found as well CPomeranian phaze).
OSSZEFOGLALAS

Mal akoldgiai és radiokarbon vizsgdlatok egylttes
alkalmazdsdval 14.000-16. 000 BP. évek kozstt
hidegkedvel § fajok Jjellegzetes dominanciaszint jét
lehetett kimutatni. Az eddigi adatok alapjdn ez a =s=zint
az "Upper Weichselian" periddus (felsdS-pleniglacifliszsd
veégén, a "Lazt Glacial" kezdetén alakult ki. Egy
mikrostadidlis szint, amelyet a Columella columella, a

Vallonia tenuilabris idSben utolsd dominanciacstcsa és

a Pupilla sterri alfdldi utoclzd megjelendse .rogziti
biosztratigrdfiailag. A sztratigrdfiai &
palecdkoldgiai eredmények is szinkronizil hatdk a
glacidlis morénavizsgdlatokhoz, hiszen ugyanebben az
idSintervallumban jellegzetes jégtakard eldrenyomul dst
ridgzitetiek CPomerdniai fd=zisd.
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