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Malacological investigations of Buténai (Holsteinian, Likhvian, Mazovian, Aleksandrian)
Interglacial deposits in the reference section of Neravai describe stagnophilic mollusc fauna most
probably related to oxbow lakes separated from the river channel. Faunas of such type are
generally difficult to diagnose stratigraphically. However, findings of the rare Siberian immigrant
Valvata sibirica Middendorf in the Buténai fauna can be used as a basis for comparison and
stratigraphic correlations of the fauna under discussion with other Buténai faunas in Lithuania
and adjacent regions. The Neravai tree and herbaceous flora is among the richest ones in Buténai
deposits in Lithuania. The paper deals with main representatives of this flora (Caulinia
goretskyi, Azolla interglacialia, Carex paucifloroides) and their role in stratigraphic identifica-
tion of Buténai deposits. The new matter was detected to contain extinct species of Potamo-
geton panormitanoides Dorof. and rare remains of other species of this genus, probably another
extinct species — P. pseudorutilus Dorof. Studies of each layer of flora-bearing deposits present
a reconstruction of the development of interglacial communities of an ancient water body.
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INTRODUCTION

Outcrops of Buténai (Holsteinian) Interglacial organo-
genous deposits are rather rare in Central and North
Europe. Such geological sites are unique and present
rich information on the stratigraphy and palacogeog-
raphy of the Pleistocene. The Neravai section is one of
such sites revealing information that was unknown about
peculiarities of flora and fauna of the Buténai Intergla-
cial. The Buténai (Holsteinian) Interglacial deposits ser-
ve as a key horizon for the purpose of correlation. The
present paper discusses material on mollusc fauna and

seed flora. The data obtained provide new criteria for
stratigraphic identification of Buténai deposits in Lithu-
ania and adjacent regions. The Neravai outcrop near
Druskininkai town (South Lithuania) is a parastratotype
of the Buténai (Holsteinian) Interglacial (Fig. 1). The
Druskininkai area in South Lithuania has been a prin-
cipal research region for three Interglacials: Buténai
(Holsteinian), Snaigupélé (Drenthe—Warta) and Merkiné
(Eemian) in Lithuania. The study section of the Buténai
Interglacial is located c. 2.5 km North—East of Druski-
ninkai on the right bank of the Nemunas River near
Neravai village. Interglacial deposits are represented by
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Fig. 1. Location of the study section
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lacustrine and boggy organogenic sediments. The ex-
posure opens the socle of the first terrace above the
floodplain of the Nemunas River.

HISTORY OF INVESTIGATIONS

The investigations in Neravai were carried on by
Lithuanian, Belarussian and Estonian geologists. Orga-
nogenous deposits at the Neravai village had been de-
tected by A.Basalykas and V. Cepulyt¢ early in the
1950s. Palaeontological studies of interglacial deposits
at the Neravai and Gailitnai villages were first performed
by O. Kondratiené (1958, 1965) who determined the very
precise age of the deposits — between the end of the
Dainava (Oka) Glaciation and the first half of the Bu-
ténai (Alexandrian, Likhvinian) Interglacial. The Buténai
deposits lie mainly in a rather high hypsometric position
of the Quaternary on the Baltic ridge, therefore V. Von-
savi¢ius and V. Baltriinas (1974) decided to perform ge-
ological investigations at the vicinity of the outcrops.
They supposed these interglacial deposits to be of trun-
cated nature.

The interglacial deposits in Neravai were found to
be rich in palaeontological findings: a great number of
ostracode shells, remains of seeds and fruits, bones
and teeth of mammals, insect sclerites, mollusc shells
and amphibians (3y6oBuu, 1974, 1978; Pumkene,
1976, BemmukeBuu, 1975, 1982; Kanunosckuii, 1986;
Moty3ko, 1985; 1989; BemmukeBuu u np., 1987;
Boznasuyk u ap., 1984; Sanko, Gaigalas, 2004). Analy-
sis of palaeontological remains of different groups from
the Neravai deposits confirmed the opinion of O. Kon-
dratiené about the Buténai (Alexandrian, Likhvinian) age

of the deposits. The absolute age of the Neravai mol-
lusc shells, as determined by the ESR-method, was
356 + 34.0, 336.0 %+ 30.0 and 298.0 + 28.0 ka (Gai-
galas, Molodkov, 2002). One more dating of these
deposits was obtained by L. Voskovskaya using ther-
mo-luminescence analysis (TL). Sand deposits occur-
ring as a lens between the layers Nos. 8 and 9 were
found to be = 175 ka old (TLM-462), as it was de-
termined at the Moscow State University. This dating,
although different from the three above ones obtained
by the ESR-method, indicates that these deposits are
older than those of Merkiné (Eemian) Interglacial.

Fauna of small mammals, i.e. remains of Mosba-
chian water vole Arvicola mosbachensis found in the
deposits, gained a diagnostic value. This species was
common on the Russian plain during two interglacials
(close in age but different) — Smolensk (Smolensky Brod
section) and Buténai (Neravai section). Phylogenetically,
this species evolved from the genera Mimomys—
Arvicola. In general, Arvicola from Smolensky Brod is
closer to its ancestors Mimomys, while that of Neravai
is closer to the later Arvicola chosaricus (Bo3usiuyk u
ap., 1984; Mory3ko, 1985). Such a specific species
composition of fauna enabled A. Motuzko to attribute
it to a separate (Neravai) regional faunal complex.
The Neravai fauna is of a transitional character betwe-
en the Cromerian faunas of Central and West Europe
and the Singilian (Middle Dnieper?) faunas. The index
species of the Neravai faunal complex is Arvicola mos-
bachensis followed by Trogontherium cf. cuvieri and Pi-
tymys aff. arvaloides.

OCCURRENCE CONDITIONS OF INTERGLACIAL
DEPOSITS

The interglacial deposits of Neravai at the Druskinin-
kai town are outcropping at the toe of the right bank
(6 m) of the first terrace above the floodplain of the
Nemunas River, where on the other bank there is the
central part of the Gaililinai section of the interglacial
deposits (Fig. 1). The humus layer in Neravai occurs
between two till horizons at the depths ranging within
70.8-79.6 m above the sea level. The peak position of
the roof of the interglacial deposits is determined to
be at 2.5 m, while the base lies at 7 m below the
contemporary low water level of the Nemunas
(Bozusiuyk u mp., 1984). The geological setup is given
in Fig. 2, where the numbers mark the following lay-
ers: 1 — Dainava (Berezina) till: greenish-grey boulder
loam; 2 — Late Dainava (Berezina) deposits: grey me-
dium-grained sand (2) and bluish and bluish-grey fine
sandy loam; 3—-12 — Buténai (Likhvinian, Holsteinian)
deposits: 3 — bluish grey gyttja with peat gyttja lami-
na (to 2 cm); 4 — grey, dark grey with olive tint gyttja
with abundant ostracode shells and rare mollusn shells;
5 — grey various-grained sand with gravel and cobble;
6 — peaty dark brown gyttja; 7 — olive-grey gyttja with
obscure lamination and abundant mollusn shells, for-
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Fig. 2. Neravai outcrop on the right bank of the Nemunas
River near to the town of Druskininkai; after L.Voznyachyuk
and V. Fedenya, with supplements by A. Sanko, 2005
(Bosustuyk u ap., 1984)

Bed numbers in Fig. 2 and text are the same. The vertical
line indicates the site of sampling for malacological and pa-
lacocarpological and spore-and-pollen analyses. Black rectan-
gles and black circles show sampling sites for ESR and TL
analyses

2 pav. Neravy atodanga desiniajame Nemuno upés krante prie
Druskininky; pagal L. Vozniaciuka ir V. Fedinig su A. Sanko
(2005) papildymais) (Bosustuyk u ap., 1984)

ming accumulations in some places with interrupting
lamina of dark-brown peat; 8 — bluish grey medium-
grained sand with lamina and nests of vegetative det-
ritus; 9 — pale yellow and bluish grey gyttja with
obscure lamina and rare shells of mollusnis in the up-
per part; 10 — loamy gyttja, from dark grey to black,
with brownish and olive tint, fractured, lumpy in the
upper part, obscurely laminated, rapidly becoming dar-
ker in the air, with rare mollusn shells in the middle
part and lenses of bluish grey loam and pale grey
aleurite (to 0.8 m); 11 — peaty gyttja (peat), dark grey
with brownish tint to black, sandy, with sand lenses,
remains of fishes, insectivores and rodents; 12 — a
lens composed of various-grained sand with gravel
grains, nests and lamina of dark grey brownish peat,
abundant bone remains of fishes and small mammals;
13 — Early Zemaitija (Dnieper) alluvial sand, light grey,
medium-grained, well sorted with oblique—undulating
and oblique lamination; 14 — Zemaitija (Dnieper) till:
grey with brownish tint loamy sand; 15-21 — Holoce-
ne alluvial (channel and floodplain) deposits of high
and medium floodplain with accumulations of rheophi-
lic unionid shells (Unio crassus, U. pictorum etc.) in
the stream facies (layer No. 16). The vertical line in-
dicates the sampling sites for malacological and pala-
eocarpological investigations. Black rectangles show
the sampling sites for ESR analysis.

The Pleistocene deposits occur above the normal
stratigraphic sequence of bedding with no glaciotecto-
nic disruptions determined. These facts deny the opi-
nion about the truncated nature of interglacial deposits.

MALACOFAUNA

A. Sanko and A. Gaigalas (2004) informed that shells
of a mollusc Valvata sibirica which is rare in Central
Europe, was found in the Neravai section deposits. Oc-
currence of this species exceptionally in the Buténai
Interglacial is very important for the stratigraphic dating
of Buténai deposits in Lithuania. With this in mind, we
have made attempts to perform additional investiga-
tions of these fauna-bearing deposits (Table 1).

The fauna studied comprises two different comple-
xes of various age: the Lower Buténai (Alexandrian) com-
plex with Valvata sibirica (interglacial gyttja at the toe
of the first terrace, Fig. 3, samples 1-14) and the Up-
per Holocene complex (basal horizon of the first ter-
race lying at a depth 2.31-2.74 m below the present
surface, Fig. 3, samples 15-16) without V. sibirica, but
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with prevalence of the interglacial species Bithynia ten-
taculata.

According to a type, the Buténai mollusc fauna
is attributed to the stagnophilic molluscs with fres-
hwater species (16 taxa) of still water prevailing. A
significant role is played by species (6 taxa) of ra-
pidly overgrowing lakes. The rest of the mollusns
are rare both taxonomically and quantitatively. They

belong to into the thanatocoenosis that was being
formed at that time due to washout of land molluscs
down the slope. The key component of Neravai fau-
na is considered to be a complex of widely spread
freshwater molluscs V. cristata, V. piscinalis and Ar-
miger crista (Fig. 4). The ecology of these species
fully reflects the character of the Buténai water bo-
dy in Neravai.

Fig. 4. Shells of the most often found molluscs from The Buténai deposits in Neravai: A — Valvata cristata, B — V. piscinalis,

C — Armiger crista, D — Valvata sibirica

4 pav. Neravy atodangos Butény tarpledynmecio nuogulose labiausiai paplitusios kriauklés: A — Valvata cristata, B — V. piscinalis,

C — Armiger crista, D — Valvata sibirica

Table 1. Malacofauna from Buténai Interglacial deposits in Neravai section

1 lentelé. Neravy atodangos Butény tarpledynmecdio nuoguly malakofauna

E Species Samples
1 2 3 4 5 6 7 8

7 Limacidae gen. (large) 5 3
9 Carychium minimum Miiller 1
10 \Valvata cristata (Miuller) 2 3 3 115 467 1757 2326 804
10 Valvata sibirica Middendorf 10 10 17 105 166 26
10 Lymnaeae gr. peregra (Miller) 3 2 1
10  Planorbis planorbis (Linnaeus) 3 1 8 10 5
10  Anisus leucostomus (Millet) 2 67 62 26
10 Segmentina nitida (Muller) 2 5 2 1
10 Pisidium obtusale (Lamarck) 1 2 2 11 16 3
11  Valvata piscinalis (Muller) 307 93 165 87 178 326 381 116
11  Bithynia tentaculata (Linnaeus) — operculata 1 1
11  Lymnaea stagnalis (Linnaeus) 2 5 14
11  L.auricularia (Linnaeus) 1 1 10 11 13 30 30 30
11  Bathyomphalus contortus (Linnaeus) 1 4 8 2
11 Armiger crista (Linnaeus) 7 7 10 34 300 255 68
11 Acroloxus lacustris (Linnaeus) 1 5 6 4
11  Sphaerium corneum (Linnaeus) 25 25 35 70 15 23 96 32
11  Pisidium henslowanum (Sheppard) 1 3 2 1 2
11 P.milium Held 2 13 10 4
11 P subtruncatum Malm 2 9 4
11 P pulchellum Jenyns 2
11 P casertanum (Poli) 15 6 1 2 3
11  P. moitessierianum Paladilhe 4 2 1 1 9 3
11 Pisidium sp. 5 2 10 5 10 30 45 34
12 Unio sp. 7 35 25 25 15 19 41 85
12 Pisidium nitidum Jenyns 5 4 5 30 30 8

Total 388 169 264 343 772 2758 3505 1268

E — ecological groups.
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Table 1 (continued).
1 lentelés tesinys.

E Species Samples
9 | 10 11 12 13 14 15 16

7 Limacidae gen. (large) 1 2
5 Vallonia costata (Miiller) 1
10 \Valvata cristata (Mduller) 64 113 280 5 186 97 2
10 Valvata sibirica Middendorf 9 11 17 4 3 2
10 Lymnaeae gr. peregra (Miiller) 1 3
10  Planorbis planorbis (Linnaeus) 2 10 11 10
10  Anisus leucostomus (Millet) 2 3 7 1
10  Segmentina nitida (Muller) 1 2 1 2
10  Sphaerium lacustre (Mdller) 2
10 Pisidium obtusale (Lamarck) 6
11  Valvata piscinalis (Muller) 37 110 70 37 21 8 2 28
11  Bithynia tentaculata (Linnaeus) - shalls 28 80
11  Bithynia tentaculata (Linnaeus) — operculata 3 3 1 1 15 8
11  Lymnaea stagnalis (Linnaeus) 1 1 1
11  L.auricularia (Linnaeus) 32 11 30 11 1 2
11  Planorbarius corneus (Linnaeus) 1
11  Bathyomphalus contortus (Linnaeus) 1
11 Armiger crista (Linnaeus) 2 14 27 14 7
11 Acroloxus lacustris (Linnaeus) 1 7 2 3
11  Sphaerium corneum (Linnaeus) 30 20 35 70 7 2 3
11 Pisidium henslowanum (Sheppard) 1 7 4 27 80
11 P.milium Held 2 8 3
11 P subtruncatum Malm 6
11 P pulchellum (Jenyns) 2
11 P casertanum (Poli) 3
11  Pisidium sp. 5 150 3 30 6 7
12 Unio sp. 19 25 6 17 2 13 18
12 Pisidium amnicum (Mdller) 1 10
12 P nitidum Jenyns 2 16 5 4

Total 212 527 488 200 237 138 96 233

Fig. 5. Shells of Valvata sibirica Middendorf — upper row, and
V. cristata (Miiller) — lower row, from the Buténai Interglacial
deposits in Neravai section, sample No. 6

5 pav. Valvata sibirica Middendorf (virSutingje eilutéje) ir V.
cristata (Miiller) (apatingje eilutéje) kriauklés i§ Neravy ato-
dangos Butény tarpledynmecio nuoguly (méginys Nr. 6)

V. cristata dwells now in still parts of slow-running
rivers, their oxbow lakes, creeks, lake nearshores, as
well as many shallow water bodies, both stable and
disappearing for a time. They like rapidly overgrowing
water bodies with a silt bottom. Macroscopically, the
specimens of this species resemble those of V. sibirica
(Fig. 5), and most probably, this was the reason why it
was difficult to identify the latter species in the Qua-
ternary deposits.

V. piscinalis feeds mainly on fine floral detritus and,
therefore, is attributed to the dwellers of lake and river
bottoms. The optimal depth for dwelling of this species
is within the interval of 1.5-2.0 m; although these mol-
luscs can descend significantly deeper to the zone be-
yond aquatic vegetation. Presence of this species on the
sites rich in aquatic vegetation can be explained by the
necessity for them to find a hide-out from sudden mo-
vements of water. The lifetime of this mollusc reaches
two years, during which it takes part in vertical migra-
tion. During a warm season the mollusc keeps on aqu-
atic vegetation or silt bottom, while in cold season it
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buries itself in bottom silt. This eurytopic species in-
habits fresh water bodies of all types, but their peak in
number is observed in the lakes; hence, they are often
attributed to the group of lake species.

Armiger crista inhabits mainly still water bodies with
rich vegetation. It is rarely seen in running water and
as a rule does not inhabit ephemeral pools. In lakes, it
never descends deeper than 3 m, and its optimal depth
is about 1.5 m. A peculiarity of life cycle for these
molluscs is that they are closely related to water plants
needed for feeding and sticking their follicles. The
following plants could be mentioned first of all: Lem-
naceae, Chara, Potamogeton, Myriophyllum, etc.

Based on the ecological characteristics of key mol-
lusc species in Buténai fauna, as well as on the general
ecological evaluation, this fauna is supposed to have
been formed in a rather small and rapidly over-growing
water body. It was quite possible that this body was an
oxbow lake having no connection with its river and not
inundated during floods. The absence of typical rheop-
hilic species confirms this presumption.

The malacofauna of such a type is referred to stag-
nophilic molluscs. They are often observed among the
interglacial faunas or in more scanty quantities among
the interstadial thermophils of the Pleistocene. From
the stratigraphical standpoint, such faunas are conside-
red to be neutral. However, due to occurrence of the
Siberian immigrant Valvata sibirica, the Neravai fauna
is of stratigraphical (or, to be more precise, climatost-
ratigraphical) significance for a rather wide area, inclu-
ding the Baltic states. Their stratigraphic significance
lies within the fact that V. sibirica inhabited a rather
wide area during the Buténai Interglacial. This species is
not known in other Pleistocene interglacials of Central
Europe. The nature of such a phenomenon lies in the
ecological peculiarity of this species, i.e. in the Pleis-
tocene climate in general and the Buténai Interglacial in
particular.

In total, 370 shells of V. sibirica have been identified.
Their peak in fauna reaches 4.7% (sample No. 7). The
species belongs to the contemporary Siberian fauna. Its
southern boundary in the European part of Russia, ac-
cording to V. Zhadin (Kaagun, 1952) goes along the
floodplains of the Kama and Vetluga rivers. The species
inhabits also Kola Peninsula and Sweden. V. Zhadin stres-
sed in the same work that findings of shells of this
species were unknown in the Quaternary deposits of the
USSR. Nowadays, the species is also known in Holo-
cene, Pleistocene and Pliocene faunas of Siberia (Fili-
pov et al., 2000; Arslanov et al., 2004; 3bikuH, 1986).
On the territory of the East-European platform, this
species as a fossil was detected for the first time only in
2004 in the fauna of two Lithuanian sections — Gailitinai
and Neravai (Sanko, Gaigalas, 2004). The southern boun-
dary of the Buténai area for V. sibirica was drawn across
the central part of Belarus and the northern part of
Poland. Findings of shells of this species in the space
between its southern areas of the contemporary and Bu-

ténai distribution in the Quaternary provide a solid basis
for attributing this malacofauna and related deposits to
the Buténai Interglacial (Fig. 6).

Fig. 6. Distribution of Valvata sibirica during the Buténai
(Holsteinian, Likhvian, Mazovian, Alexandrian) Interglacial in
Europe:

I — southern boundary of contemporary distribution area after
V.I. Zhadin (OKagun, 1952): II — southern boundary of the
Buténai area; III — sections of the Buténai deposits with
V. sibirica: 1 — Gailitinai, 2 — Neravai; IV — sections of the
Buténai deposits without V. sibirica: 1 — Strelitsa (KpacHenkos
u ap., 1984), 2 — Likhvin (Ctapoborartos, 1975), 3 — Ma-
laya Aleksandriya (Canbko, 1999), 4 — Chrud (Lindner et al.,
1991), 5 — Komarovo (Lindner et al., 1991), 6 — Woodston
(Horton et al., 1992), 7 — Frog Hall Pit (Keen et al., 1997)
6 pav. Valvata sibirica paplitimas Butény (Holsteino, Lichvino

Mazovio, Aleksandrijos) tarpledynmeciu Europoje

By its general view and flatness, V. sibirica resembles
greatly Valvata cristata Muller (see Fig. 5). But there is
an obvious difference in the sculpture of the shell sur-
face — V. sibirica is more densely covered with thin and
sharp cross ribs. The whorls are convex and growing
rapidly. The next-to-last whorl rises sometimes above
the last one that is obviously broader at the mouth. The
mouth is round and broader than that of V. sibirica. The
shell width of V. sibirica can reach 5 mm, while that of
V, cristata does not exceed 3 mm. Rather small differen-
ces between these two species might be a reason why
this species is not yet known in the Likhvian Intergla-
cial of Russia.

The distribution of shells in the sections was rather
monotonous (Fig. 7). Two malacological zones can be
defined more or less reliably. The lower one is related to
the eurytopic mollusc V. piscinalis. At that time the lake
was maximum deep. The second (upper) malacological
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Fig. 7. Malacological diagram of the Neravai outcrop sediments

7 pav. Neravy atodangos nuoguly malakofaunos diagrama

zone is singled out according to the prevailing content
of V. sibirica in the fauna. The distribution of these
molluscs indicates the shallowing of the water body and
its gradual (with breaks) overgrowing. V. sibirica shells
are observed nearly constantly throughout the section,
although in low numbers.

Two malacological samples (Nos. 15 and 16) were
taken from the coarse sand layer No. 16 overlying the
Neravai organogenous bed. According to geological
description, the sand of this layer belongs to the Holo-
cene alluvium. This is well confirmed by malacological
data — the occurrence of such rheophils as Unio picto-
rum, U. crassus and Pisidium amnicum. The fauna was
also found to contain dominating eurytopic molluscs
which can dwell in still and running water. These both
groups of species make a rheophilic association of mol-
luscs. Shells of the ephemeral pool look as occasional
elements of fauna.

PALAEOCARPOLOGY

After the deposit samples were washed for malacofauna
and shells were selected, the deposits were investigated
by the palaeocarpological method (Table 2). The seed
complexes, representative enough, were detected in eight
of 16 samples. The upper part of the interglacial layer
was found to contain some fragments of seeds and
fruits of several species.

The flora obtained contained 35 taxa of arboreal and
grass species; this enabled to reconstruct the pre-opti-

mal and optimal phase in the development of vegetation
of the interglacial type. All the identified taxa had been
found in the Neravai section even before (Adéc+zaas+,
1975, Séuzika, 1976); moreover, the then work described
the flora that was studied in large samples of floral
detritus washed from the outcrop with a special purpose
of palaeocarpological investigations; therefore it was even
richer (76 taxa). Determination of the Alexandrian (Buté-
nai) age of the flora-bearing Neravai deposits from the
flora study data was based on an extremely high amount
(more than 1000) of seeds of the extinct species Cauli-
nia goretskyi accompanied with Azolla interglacialica
and Carex paucifloroides. New material on this flora
showed also extinct Potamogeton panormitanoides and
sparse remains of another species of the same genus,
most probably belonging to extinct species of P. pseudo-
rutilus which occurs for the first time in the interglacial
floras of Lithuania. All these facts are convincingly in
favour of the Alexandrian age of the Neravai flora, whe-
reas the layer-after-layer studies of the flora-bearing bed
(Fig. 8) enabled a more detailed reconstruction of the
development dynamics of interglacial communities in a
lake-type water body.

CONCLUSIONS

The Neravai section is the locality of the Buténai forma-
tions of Lithuania which is richest in different palacontolo-
gic rests. Its pollen and spore flora, seed flora, fauna of
small mammals, fauna of ostracodes had been investigated
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Table 2. Palaeocarpological remnants from Buténai Interglacial deposits in Neravai section
2 lentelé. Paleokarpologinés liekanos Butény tarpledynmecdio nuoguly Neravy pjivyje

Species Type of Samples
remains

1 3 4 5 6 7 8
Pinus sylvestris L. S
Picea sect. Eupicea Willkm. s/n 1/1 2/1 2/3 2/1 7/13  9/5 1/1
Larix decidua Mill. s/n 1/ 5/2 6/1 1/ 3/
Sparganium minimum Wallr s/t 1 1
Potamogeton alpinus Balb. e 1 2 1
P. compressus L. e 2 1
P. cf. crispus L. e 1
P. filiformis Pers. e 6 1
P. natans L. e 1 2 2
P. panormitanoides Dorof. e 1 3
P. pectinatus L. e 1 1
P. perfoliatus L. e 9 2 1
P. praelongus Wulf. e 2 1 1
P. gr. rutilus Wolfg. e 1 4
P. vaginatus Turcz. e 6
Zannichelia palustris L. S 1
Najas marina L. s 1 37 105 863 2360 521 94 16
Caulinia goretskyi Dorof. S 1 82 126 24 8 4
Schoenoplectus lacustris (L.) Palla f 5 9 8 10 3 8 2
Carex sp. div. f 7 8 6 9 12 28 19
Betula sect. Albae f/ds 2/4 2/1 2/ 3/1 1/3 4/ 2/
Alnus sp. f 1 3 9 2
Rumex maritimus L. f 1 1
Nuphar cf. lutea (L.) Sm. S 1 21 15 8 27 46 39 11
Nymphaea alba L. S 1
Ceratophyllum demersum L. f 12 73 158 68 24
C. submersum L. f 6 2
Batrachium sp. f 1 2 1 1 1
Ranunculus sceleratus L. f 1 1 1
Myriophyllum cf. spicatum L. f 2 2
Hippuris vulgaris L. f 1 1
Arctostaphylos uva-ursi (L.) Spreng. s 1
Menyanthes trifoliata L. S 2 9 6
Carduus sp. S 2
Asteraceae gen. S 1

earlier. The first geochronological materials in the country
are received owing to shells of freshwater molluscs from
the Buténai Interglacial sediments of Neravai. The palae-
ontologic materials give a lot of new data for the Pleisto-
cene stratigraphy and palacogeography of Lithuania and all
Middle-East Europe. Data on the Neravai malacofauna are
not an exception, either. We have informed in our first
publication concerning the finds of shells of the freshwater
mollusc Valvata sibirica (Sanko, Gaigalas, 2004) that it had
penetrated to the territory of Lithuania only once in the
Quaternary during the Buténai Interglacial. The species is
not fixed in the Snaigupélé, Merkiné and Holocene faunas.
This fact allowed to ascribe a climatestratigraphical value to
it. Association with V. sibirica and its relation with seed
flora are shown in the present work on the basis of a new

series of samples. It is confirmed that V. sibirica plays a
climatostratigraphical role on a significant part of Middle
Europe. New arguments for the stratigraphy of Buténai
sediments have been found according to palaeocarpologic
data.

The Neravai exposure of Buténai sediments is a uni-
que site of fossil flora and fauna. It deserves recognition
for the quality of the hypostratotype (secondary, addi-
tional stratotype) of the Buténai sediments of Lithuania.
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BUTENU TARPLEDYNMECIO MALAKOFAUNA IR
PALEOFLORA NERAVU ATODANGOS NUOGULOSE
(PIETU LIETUVA)

Santrauka

Neravy pjivyje aprasyta Butény (Lichvino, Holsteino, Mazo-
vio, Aleksandrijos) tarpledynmecio stagnofiliné moliusky fau-
na, kuri priklausé greiCiausiai senvaginei facijai, neturéjusiai ry-
§io su upés vaga, tai yra egzistavusiai ezerinémis salygomis.
Tokio tipo malakofauna stratigrafiskai yra sunkiai interpretuo-
jama. Idomu tai, kad Neravy atodangos malakofaunos sudéty-
je yra reta Sibiro imigrantiné risis Valvata sibirica Middendorf.
Reikia manyti, kad ateityje Si forma gali turéti didele reik§me
kvartero stratigrafijos klausimy gvildenimui.

Neravy atodangos medziy ir Zoliniy augaly paleokarpolo-
giniai radiniai yra vieni turtingiausiy i§ Butény tarpledynmecio
laiky Lietuvoje. Straipsnyje pabréziama Sios floros svarbiausiy
atstovu (Caulinia goretskyi, Azolla interglacialica, Carex pau-
cifloroides) stratigrafiné reikSmé. IStirtose nuosédose buvo su-
rasta iSmirusi rasis Potamogeton panormitanoides Dorof., ku-
ri anksCiau nebuvo nustatyta. Kitos $ios genties riiSys, matyt,
taip pat iSnykusios, negausiis P. pseudorutilus Dorof. radiniai.
Naujas nuoseklus floros tyrimas atskleidzia tarpledynmecio
paleobaseino floros raida.

Anexcangp Canbko, Aasrupaac laiiranac,
®emnkc Bemmukesnu, Monuka Menemmure

MAJTAKO®AYHA U CEMEHHASA ®JIOPA
BYTEHCKOI'O MEXJIEAHUKOBbBA I10
OTJOXXEHUAM OBHAKEHHSI HAPABA,
IOKHAA JIMTBA

Pe3omMme
Manakoi1oru4eckuMu UCCIIEAOBAHUSIMU OYTEHCKUX
(MMXBUHCKHMX, TOJBIITEHHCKUX, MAa30BETCKUX, aJIeK-

CAHAPUICKUX) MEXJIEAHUKOBBIX OTJIOXEHHI B OMOPHOM
paspe3e Hspasaii onucana crarHoduibHas ¢dayHa MOJ-
cKopee
cTapulle, He MMEBILIECH CBA3M C PYCIOM DEKH, CYyLIECT-

JIFOCKOB, TMPUHAIeKAIAS, BCEro, [peBHEM

BOBaBIIasi B O03€pHBIX YycioBuax. @PayHbl MOJOOHOTrO
TUMA OOBIYHO SIBISIIOTCS TPYAHO AUATHOC-IUPYEMBIMH B
crpaturpaduyeckom otHoieHnH. OIHAKO MPHUCYTCTBUE B
OyTteHckoil (QayHe peakoro CHOMPCKOrOo HMMHUIPaHTa

Valvata sibirica Middendorf paer ocHoBaHue s
CONOCTABIEHUII W cTpaturpa-GUYecKux KOppensuui
paccmatpuBaemMoil QayHbpl C JpPYrUMH OYTEHCKUMU

daynamu JIuTBBI M cocenqHuUX peruoHoB. Hspasaiickas
(hopa ApeBeCHBIX MOPOJ U TPABSHHUCTBIX PACTEHUH OJHA
u3 Oorareiimux OyreHckux d¢uop JlurBel. B cratbe
00CYXIAIOTCSI Ba)KHEWIINE IMPEACTABUTENN 3TOUH (IIOPHI
(Caulinia goretskyi, Azolla interglacialica, Carex pauciflo-
roides) M WX 3HA4YeHHe I CcTpaTUrpaduueckon
TPaKTOBKU OyTeHCKMM Bo3pacToM. Ilpu mnoBTOpHOM

HU3yuyeHUHU OOHapyXeHbl BbIMepLIuit Potamogeton panor-
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mitanoides Dorof. 1 HEMHOTOYHCIICHHBIC OCTATKH APYroro  u3y4eHHe (IOPOHOCHOM Tommm  Ooyee  IeTalbHO
BHJa 3TOro poJaa, BEPOATHO NPHUHAAICIKANNE TAKXKE K BOCIIPOU3BOOUT HOUHAMHUKY Pa3BUTHUA PACTUTECIIBHOCTHU
BeIMepuieMy Buny P. pseudorutilus Dorof. TlocnoiiHoe  MCKOmaeMoro BojxoeMa.



