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Introduction

Recently the malacological studies of
the Hungarian Upper Weichselian loess
deposits have had significant results. The
quantitative studies of samples collected by
standard fine stratigrafic methods have
been completed and made more exact by
the application of new methods. By the
development of the "malacothermometer
method" (suMEGI 1989, 1996) it is pos-
sible to reconstruct the palaeoclimatic July
mean temperature. There are new findings
on the interdependence of the malacofauna,
climate and vegetation based on the repea-
ted analysis of former quartermalacological
data ISUMEGI 1995). The time-stratigrafic
correlations between these features have
been justified by radiocarbon data deter-
mined by the method developed in the
Nuclear Research Center, Debrecen
(CSONGOR et al. 1982. HERTELENDI er
al. 7989,1992).

It has been realized that one could cor-
relate local changes with each other on a
regional level and also with global climatic
changes.

Based on these considerations the pa-
laeoecological reconstruction of the Hun-
garian Upper Weichselian, mainly loessy
deposits has been prepared (KROLOPP &
SUMEGI 1995; SUMEGI & KROLOPP
1995). As a result of this 9 shorter malaco-
stratigrafic levels have been identified

within the Upper Weichselian and Late
Glacial, meaning different climatic and
vegetation periods as well.

Out of these 9 periods there are 7 in the
Upper Weichselian, which is in our opi-
nion between 30,0O0-13,000 BP determi-
ned by radiocarbon data (KROLOPP &
suMEGr 199s).

In case of deposits between 16,000-
18,000 BP radiocarbon data a remarkable,
palaeoecologically characteristic period
was found. This period was characterized
by the occurrence of Vestia turgida species
(KROLOPP & SUMEGI 1990) and the
dominance of Punctum pygmaeum species
(KROLOPP & SUMEGI 1991) and it was
separated as a Punctum pygmaeum - Vestia
turgida zonula within the Semilimax kotu-
lai subzone of the Bithynia leachi - Trichia
hispida malacological biozone (SUVfg,Cf
& KROLOPP 1995). This period of the
Upper Weichselian having a relatively
gentle climate and favorable rainfall distri-
bution has been found to be identical with
the Srigvdr-Lascaux interstadial (GABORI
1965; GABORI & GABORI-CSANK
1957 ; GABORT-CSANT 1978).

Hungarian sediments of the S6gv6r-
Lascaux interstadial

In the S6gviir-Lascaux interstadial
mainly loessy sediments were deposited in
Hungary. The basis for their identification
and classification was the presence of
Vestia turgida and the significant (gene-
rally >10 Vo, but sometimes even 68 Vo)
dominance value of Punctum pygmaeum
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(Punctum pygmaeum - Vestia turgida zo-
nula). Besides this
o the qualitative and quantitative charac-

teristics of the malacofauna,
o archaeologicalfindings,
o the Vertebrate fauna and
r radiocarbon data
have been taken into consideration. Based
on the above factors sediments of the Siig-
v6r-Lascaux interstadial have been descri-
bed from 20 sites of Hungary (Fig. I, Table
1). These sites could be clustered into 5
groups.

l. Surroundings of the Danube-bend

Sites belonging to this area are con-
nected with archaeolosical excavations
(GABORT-CSANK :r/8[; DOBOST 1991,
1994; DOBOSI et ai. 1983). There is a
common malacological characteristic of
the layers containing tools of the Gravet-
tian culture, besides the significant domi-
nance of Punctum pygmaeum, Vestia
turgida was present in all of them
(KROLOPP In: DOBOSI et al. 1983;
KROLOPP l99l). The radiocarbon analy-
sis gave similar, 16,000 BP data in all the
three sites (Budapest-Csillaghegy, Pilisma-
r6t-P6lrdt, Esztergom-Gyurgyalag). In the
case of the Budapest-Csiilaghegy site mea-
surements have been made later, in 1994
(Table l) using the Quaternary Mollusc
(Arianta arbustorum) shells of the archaeo-
logical excavations.

Based on the archaeological evaluation
of the excavations the stratigrafical posi-
tion of the culture-layers was put into the
Siigv6r-Lascaux interstadial. The most cha-
racteristic site of the group is Pilismar6t-
Pdlr6t (DOBOSI et al. 1983), where 1.2-
1.4 m under the surface a humic culture
layer was found in the sandy loess. Within
this layer almost 100 flint tools, sculptured
stone pieces, Tertiary Mollusc shells used
as trinkets (GABORI 1969) and bones of
mammals were identified. Most of the
latter turned out to be bones of the reindeer
(Rangiftr tarandus).

22 snail species have been found in the
culture layer and in the sandy loessy one
above it. Species having wide ecological
tolerance spectrum or preferring open fo-
rest habitats were dominant in the fauna,
the ratio of the cold-indicators was low.
Punctum pygmaeum reaches its dominan-
ce-maximum above this culture-layer. The
- fauna-based - reconstruction of July mean
temperature gives a 16 'C value, the domi-
nance of snail species living on the edge of
open and closed vegetation areas indicate a
gentle climate and a favorable distribution
of precipitation, which corresponds to the
development of the "embryonic" soil.

2. Northeast Hungary

Within the loessy layers deposited on
the lava-ridge and foothills of the Kopasz
Hill at Tokaj the species composition cha-
racteristic of the Punctum pygmaeum -
Vestia turgida zonula has been demonstra-
ted in 8 sites supported by radiocarbon data
from 5 of them (Table l). Because of the
morphology of the hill remarkable micro-
environmental and microclimatic influen-
ces could be shown out, effecting the oc-
currence of the characterisiic species of the
zonula, but its basic trends were recog-
nizable (SUMEGI 1996).

The most characteristic changes have
been found in the profile I. of the brick-
factory at Bodrogkeresztfr. Mollusc fauna
found in the 1.5-2.75 m section of this 7
meter excavation was identified as the
Punctum pygmaeum - Vestia turgida zonu-
la. In this layer cold-indicators (Vallonia
tenuilabris, Columella columella) are re-
markably repressed, their ratio was decrea-
sed from 30-35 Va to 9-13 Vo. whlle Hol-
arctic and Central European fauna ele-
ments preferring a gentle climate and lar-
ger vegetation cover (Clausilia dubia,
Punctum pygmaeum, Vestia turgida, Dis-
cus ruderatus, Semilimax kotulai) became
predominant. Dominance of species prefer-
ring larger vegetation cover exceeds 50 Vo.
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Based on the fauna composition it is
probable that because of the gentle, cool,
but not cold, at the same time wet and
rainy climate natural forestation could start
in the area. Development, composition and
radiocarbon age of the fauna well coincides
with that of the similarly aged loess profi-
les of the southern parts of the Great Hun-
garian Plain and Transdanubia, but because
of the smaller number of species it is com-
parable with the profiles of the Danube-
bend.

3. Central parts of the Great Hungarian
Plain

Of the sites of this region the most cha-
racteristic is the layer series of the sand-pit
at Tiszaalpdr (SUMEGI et al. 1992), revea-
ling the sandy and loessy layers in a 6.5 m
profile.

The Punctum pygmaeum - Vestia tur-
gida zonula could be identified in the 3.5-
4.0 m section of the profile. The ratio of
the cold-resistant, hygrophilous, forest ele-
ments (Clausilia dubia, Arianta arbusto-
rum, Perforatella bidentata) is remarkable
(35 Vo) in this section, especially that of
Discus ruderatus (10 Vo). Among the spe-
cies living in the transitional zone between
open and closed vegetation types, the do-
minance of Punctum pygmaeum is espe-
cially high: 39 Vo. This fauna compositton
marks a level of forestation, where the
dominance of open forest species indicates
the formation of a not too dense forest
vegetation. The larger number of species
(20) is comparable with that of the sites on
the Great Hungarian Plain and Transdanu-
bia. In this way besides the radiocarbon
data the composition and development of
the fauna indicate the belonging of this
layer to the Punctum pygmaeum - Vestia
turgida zonula.

4. Southern parts of Transdanubia

There are no archaeological findings
uncovered from the profiles of this group

of sites, and we have no radiocarbon data
either. Malacological studies by the domi-
nance of Punctum pygmaeum together with
the character of the fauna have proved that
some sections of the layers were deposited
in the S6gv6r-Lascaux interstadial. A com-
mon property of the malacofaunas studied
that Vestia turgida, having recently a Car-
pathian distribution, is replaced by the fo-
rest species Cochlodina laminata and also
Orcula dolium having a hilly distribution
occurred everywhere. The dominance of
Punctum pygmaeum gives a two-peak cur-
ve in several layer series, indicating pro-
bably a short period of unfavorable clima-
tic conditions.

The most characteristic layer series has
been found in the site at Biitasz6k, where
the dominance-curve of Punctum pygmae-
um and that of the total number of species
looks like a Gauss-curve, indicating that
the series of deposits includes the introduc-
tory, main and final sections of the period
as well. The presence of forest patches is
indicated by Macrogastra ventricosa and
Aegopinella ressmanni, besides which spe-
cies preferring the edge zone between open
and closed vegetation types are predomi-
nant.

5. Southern parts of the Great Hungarian
Plain

In one of these sites the first palaeo-
lithic finding of the Plain was found at
Szeged-Othalom (BANNER 1936), while
V. T. Dobosi has excavated culture layers
with Gravettian stone tools in Madaras
brickyard (DOBOSI 1967, 1989).

Based on radiocarbon data the medium
section of the Szeged-Othalom profile -
studied in detail (KROLOPP et al. 1995)
also with shallow boreholes - was formula-
ted between 16,000-18,000 BP. The com-
position of the fauna, but especially the
high dominance of Punctum pygmaeum,
exceeding 3O Vo rn some layers, the occur-
rence of Vestia turgida and the malacother-
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mometer data make it quite evident that
this section is identical with the Punctum
pygmaeum - Vestia turgida zonula. The re-
latively dense vegetation cover is proved
by the high dominance value (>80 Vo) of
hygrophilous and subhygrophilous species
living in the edge of open and closed habi-
tats. Some gallery forest species (e.g. Per-
foratella bidentata) also appear in the fau-
na. By the recent 'oC measurement of the
mammoth bone (Table 1) found in the
course of the 1935 excavations (BANNER
1936), it was possible to certify that it has
identical age with the tools in the Gravet-
tian culture.

Palaeoecological characterization of the
S6gvdr-Lascaux interstadial

Malacological data provide most of the
information about the palaeoenvironmental
conditions of loessy deposit formulation.
Based on quarterrnalacological data bet-
ween 16.000-18.000 BP in the Danube-
bend, on the edge of the Northern Moun-
tain Range and on the southern parts of
Transdanubia and the Great Hungarian
Plain, species preferring denser vegetation
cover had been distributed (Mastus venera-
bilis, Discus ruderatus, Punctum pygmae-
um, Clausilia dabia, Vestia turgida, Mac-
rogastra ventricosa, Aegopinella ress-
manni, Semilimax semilimax, S. kotulai,
Vitrina pellucida, Bradybaena fruticum,
Arianta arbustorum) and they became do-
minant in the profiles studied. Parallel with
the dispersion and becoming domination
process of the forest species, and those pre-
ferring denser vegetation cover, or living in
the edge of open and closed habitats, the
previously dominant fauna-elements of
open areas (Columella columella, Pupilla
sterri, Vallonia tenuilabris) had disappea-
red or their ratio had been seriously de-
creased.

Based on data gained by the malaco-
thermometer method the July mean tempe-
rature increased from the previous l2-I4"
to I4-L7 "C, while the average to 15.6 'C

(Table l). It is remarkable that in the case
of the Danube-bend and Northern Hungary
a 15.2 oC average has been calculated,
whereas this value was 15.8 oC in Southern
Transdanubia and 16.2 "C in the southern
parts of the Great Hungarian Plain (Fig. l).
These variations on the whole are similar
to the recent regional differences.

Based on the dispersion process and
the increasing dominance of Mollusc spe-
cies preferring forested, wet habitats one
can state that in this 2,000-year long period
the amount of precipitation had also raised
together with the 2-3 "C increase in the
July mean temperature compared with the
previous climatic phase.

Based on recent analogies 16,000-
18,000 years ago essentially taiga-like fo-
rests, covering large areas, had developed
in the Carpathian Basin. At the same time
malacological data indicate that there
should be areas with more open vegetation,
thus the vegetation cover showed a mosaic
pattern.

The vegetation pattern reconstructed by
the help of malacological data is supported
by the analysis of the large number of
charcoal samples from the same aged layer
series. Studying these samples Stieber
(STIEBER 1967) has reconstructed a
broadleaved taiga environment in the Car-
pathian Basin between 16,000-18,000 BP.
The new palaeobotanical data suggested
that the areas covered by closed taiga forest
spots and open coniferous forest within
pathes of steppe and within the taiga there
were also pockets of deciduous trees du-
ring the S6gviir-Lascaux interstadial period
(WLLIS et al. 1995; SUMEGI 1996;
RUDNER et al. l99l).

As a consequence of the forestation
process under the gentle, rainy climate a
significant soil development process had
started, as a result of which a thin, humic
loessy layer, a weakly developed soil, the
upper humic layer of the Dunafjviiros-
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TripiSstily loess-complex was formulated
(HAHN 1977; PECSI 1915,1993). On the
basis of the T6pi6siily profile the age of
this weakly developed soil layer is around
16,000-17,000 years, thus it is identical
with the development of the Punctum pyg-
maeum - Vestia turgida zonula.

The vertebrate fauna of the Srlgvilr-Las-
caux interstadial is known - with a few ex-
ceptions - by findings from culture layers,
thus it is highly selected. A relatively large
number of reindeer remains were found
from several colonies. There is probably a
correlation between the migrating direction
of reindeers and the sites of colonization
(STURDY 1975; VOROS 1982). The dis-
tribution of Gravettian sites of S6ev6r staee
(cABoRr & cABoRr-csAN[ :_srsi;
DOBOSI 1993, 1994; DOBOSI &
VOROS 1987a. t987b; DoBoSI et al.
1988) indicate that a very important pa-
laeoecological condition developed in the
Carpathian Basin during the last period of
Upper Weichselian, because human popu-
lation of the analysed region hunted mainly
the highly mobile reindeers and wild hor-
ses (STURDY 1975; VOnOS 1982). And
during the Upper Pleistocene the peripheric
southern boundaries of the reindeer distri-
bution was in the southern part of the Car-
pathian Basin (VOROS 1982). Based on
macromammalian analyses of Upper Pa-
laeolithic sites of the analysed region
(VOROS 1982) the reindeer herds spenr
the winter time in the Carpathian Basin,
mainly its Transdanubian part. The palaeo-
botanical and malacological data of this re-
gion suggested that the areas were covered
by taiga spots and open coniferous forest
within pathes of steppe during the microin-
terstadial periods of Sdgvdr stage and with-
in the coniferous forest there were also po-
ckets of deciduous trees (STIEBER 1967;
WLLIS et al 1995. 1997; SUMEGI
1996; RUDNER et al. 1997). The nearest
modern day analogue to this type of com-
munity can be seen at the southern edge of
European boreal forest (SHUGART et al.
1992\.

It is therefore suggested that a special
open taiga environment, which was last
aim of the reindeer herds migration, deve-
loped in the Carpathian Basin during the
microinterstadial time of Sr{gvdr stage. The
similar modern analogue to this type of
reindeer migration can be seen between
taiga and tundra zones in North America
and northern part of Euroasia where the
reindeer herds live in tundra during the
su[rmer time and these herds start migra-
ting to the taiga zone when the summer
season closes. The reindeer herds spend the
winter season in the taiga zone, and they
start migrating back to the tundra zone
when winter season closes.

Based on the distribution of the ar-
chaeological findspots and palaeozoologi-
cal, palaeobotanical and quartermalacolo-
gical data there seems to be a relationship
among the Upper Palaeolithic sites and the
reindeer migration paths and the palaeo-
ecological-palaeovegetation condition of
the Carpathian Basin and Central Europe
during the last phase of Upper Weichse-
lian. Probably, the Upper Palaeolithic hun-
ters were following herds of reindeer as
they moved from the winter (ancient taiga)
grounds on the Carpathian Basin to sum-
mer (ancient tundra) ranges on the uplands
of the Alps, the Carpathians and the Bohe-
mian Basin and the German-Poland Plain
during the S6gvrlr-Lascaux interstadial ti-
me and vica versa. Thus the Upper Palaeo-
lithic hunters practiced a game animal herd
following economy ryOROS 1982) whose
base was a cyclic herd migration between
the Upper Weichselian tundra-taiga areas.

Based on malacological data one can
state that prior to the 18,000 BP years there
was a warmer, but drier climatic phase
(KROLOPP et al. 1995), and after 16,000
BP a colder and drier period came
(SUMEGI et al. l99I). The clarification of
their stratigrafical and palaeoecological as-
pects, and the quartermalacological study
of the classic S6gvr{r site will be a task of
future research projects.
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Table 1. The chronological, palaeoclimatological, archaeological and palaeonto-
fogical data from Vestin turgida - Punctum plgmaeum zonula.

* Radiocarbon data from the bedding loess layer of Punctum pygmaeum dominance level.
** A mammoth bone fiom archeological excavation in 1935. It was analysed by '4C method in

Location Deep
( m )

Radiocarbon
data
(BP)

July palaeo-
temperature

( "c )

Dominance
of Punctum
p!Smaeum

(vo \

Verteb-
rata

remains

Archeo-
logical

data

Vestia
turgida

Pilisma16t-P6l16t 0.6 -1.2 16,000 + 200 16.0 16,4 + + +

Esztergom-
Gvursvalns

r.2-1.5 1.6,160 t 300 14.0 17.9 + + +

Budapest-Csillaghegy 1.7-2.0 15.935 + 142 5.6 + +

Gvdrkiinv-brickyard 1.2-3.2 6.0 t0.7
Kiilesd-brickvard 2.0-3.0 6.4 22.6
BStasz6k-brickvard 1.0-2.5 25.6
Moh6cs-birckvard 0.5-2.5 5.3 9.5
Dunaszekcs6-
brickvard

0.5-s.0 20.4

Kecel-birckyard 2.7s-4.0 5.8 22.0
Mindszent.brickvard 0.5-1.25 4.2 11.6 +
Szentes-brickvard 2.0-2.75 5.7 t3.4
Nemesn6dudvar-
brickvard

0.5-1.5 15.9 51.5

Lakitelek-brickyard 1 1 1 4 16,820 + 200 16.2 9.6
Tiszaalp6r-sandpit 3.75-4.0 r7.E60 + 350 16.5 , < )

Madaras-brickyard 4.0-6.0 18,080 r 405* 15.7 47.3 ? +

Szeged-Othalom
1935

4.3-4.6 15.956 + 168** + + +

Szeged-Othalom I
1995

t.o-2.7s 16,000 + 200
16,080 + 150
16.323 + t45

l6.E 24.2 + +

Szeged-Othalom II
1995

1.5.4.0 15,890 + 100
16,530 + 200
18,080 + 200

t6.2 19.3 +

Bodrogkeresztrir,
brickvard I

1.75-2.0 16,850 + 200 15.1 16.0 +

Bodrogkeresztfr,
brickvard II

2.75-3.25 17,680 r 200 15.9 4.25 +

Tokaj,
Kereszt-mount I

1.0-1.5 17,619t170 15.6 10.4 +

Tokaj,
Kereszt-mount II

1.5-2.0 l 5 . l 10.7 +

Tokaj,
Csors6kft- vallev I

0.5-1.0 17.2t3 ! t62 15.1 3.0 +

Tokaj,
Csore6krit-vallev II

0.75-1.0 r7.504 r 106 t5.7 36.0 +

Tokaj,
Patk6-mine

2.25-2.5 t6322tL62 14.0 + +
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Fig. l. The main quartermalacological loess-profiles in Hungary and the
palaeoclimatological condition of S6gvar-Lascaux interstadial.
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