GEOLOGTIJA. 2007. No. 60. P. 83-89
© Lietuvos moksly akademija, 2007

© Lietuvos moksly akademijos leidykla, 2007
© Vilniaus universitetas, 2007

Paleozoology « Paleozoologija « Ilaneozoonozus

First finding of Belgrandia marginata (Michaud) in
the Lithuanian Quaternary malacofauna
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An Atlantic mollusc Belgrandia marginata (Michaud) has been detected for the first time in
Lithuania among the Netiesos interglacial fauna (southeastern Lithuania). Considering that this spe-
cies in Poland, Belarus and Lithuanian occurs only in the malacofauna of the last (Eemian) inter-
glacial, it is stratigraphically significant in the indicated region. The malacological investigations of
the Netiesos interglacial deposits revealed the mollusc fauna richer than had been found earlier in
the Merkiné interglacial fauna. Moreover, the lower part of the deposits in the section studied con-
tained shells of periglacial molluscs, such as Columella columella (Martens), Vallonia tenuilabris
(A.Braun) and Vertigo genesii (Gredler), which correspond to the late glacial stage of the penulti-
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INTRODUCTION

Findings of rare shells and those unknown in a certain region,
as well as other palaeontological remains, always excite the inte-
rest of specialists, since they expand the variety of species, enable
to perform more detailed palaecogeographic reconstructions and,
in some cases, help to stratify buried beds. Belgrandia margi-
nata (Michaud) is among such findings. The present-day habi-
tat of this western European mollusc does not reach the area of
Lithuania, Belarus and East Europe. However, during the warmest
interglacial of Eemian, its habitat expanded eastwards. It was de-
tected at first in the malacofauna of Poland (Niezabitowski, 1929;
Skompski, 1983) and later in Belarus (Sanko, 2004). It is natural
that similar findings among the molluscs in Lithuania are also
possible. The present paper discusses data of geological-palae-
ontological studies of the deposits in the Netiesos section, where,
however, only a single shell of this species has been found yet.

The Netiesos section is of a reference type, rich in different
palaeontological remains.

DESCRIPTION OF PROFILE
The interglacial deposits in the Netiesos outcrop are reckoned

a parastratotype of the Merkiné Formation in the Quaternary
stratigraphic scheme of Lithuania (Lithuanian stratigraphic

units, Vilnius, 1999) and are observed on the right bank of the
Nemunas River at the Netiesos village, about 1 km downstream
of the Netiesa Brook mouth, or 3 km from Jonionys-Maksimonys
and 6 km westwards of the Merkiné settlement, after which the
interglacial and the formation are named. The stratotype section
of the Merkiné interglacial explored at the vicinity of Jonionys-
Maksimonys discloses deposits of a palacolake on the left side of
the Nemunas valley at the Jonionys village and its right side at
Maksimonys (Fig. 1).

Fig. 1. Location of the investigated Netiesos section. Coordinates (longitude, lati-
tude) — 54 02'20"; 24 05'02"
1 pav. Netiesy pjuvio vieta. Geografinés koordinatés — 54 0220"; 24 05'02"
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The interglacial deposits in the Netiesos section occur at the
base of the glaciofluvial terrace of the ice marginal valley of the
Nemunas River. The height of the terrace is at least 20 m. The
deposits of the Netiesos palaeobasin supplement the stratotype
section significantly (Konpparere, 1996). Late glacial deposits of
the period preceding the Medininkai glaciation and early phase
of the Merkiné interglacial, which have slightly investigated
in the Jonionys—Maksimonys stratotype area, are exception-
ally well represented in the Netiesos section. The interglacial
strata outcropping in the Netiesos occur in the basin of very
compact till boulder loam of the Medininkai glaciation. This
basin was formed by the meltwater of the glacier of the same
glaciation. The margin of the loam strata is marked by boulders
and pebble deposits washed by meltwater from till. The pet-
rographic analysis of the pebble fraction (in %) showed frag-
ments of Fennoscandian crystalline rocks, sandstones including
quartzite of the Jotnian age, Devonian dolomite rocks, Silurian
and Ordovician grey limestone from the northern part of the
Central Baltic and the islands, as well as Estonia, other types of
Palaeozoic limestone of the Baltic area, Mesozoic marl and flint
of the Cretaceous, mainly of local origin, and some other rocks.
The board side of the till has traces of weathering that occurred
during the Merkiné interglacial.

The section of the Merkiné (Eemian, Mikulino, Muravian)
interglacial is represented in Netiesos by lake and bog deposits.
Generally they lie in the form of lenses in a buried valley, the
base of which is inside the U-shaped till of the Medininkai gla-
ciation (Gaigalas et al., 2005).

The lower part of this thickness is concave and composed
of lake sand with pebble and interlayers of sandy sapropelite.
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Upwards, the interglacial thickness contains organogenic sapro-
pelites (gyttja) covered by a peat bed. The thickness of the inter-
glacial deposits ranges from 5 to 7 m. The lake-bog interglacial
deposits are covered by sand—gravel deposits, sometimes with
boulders corresponding to the early, middle and late phases
of the Nemunas glaciation (Gaigalas etal., 2005; Gaigalas,
Fedorowicz, Melesyte, 2005). The total thickness of the cover is
atleast 12 meters.

To study molluscs, 12 samples were collected from the inter-
glacial deposits in the Netiesos outcrop (Gaigalas, Fedorowicz,
Melesyté, 2005).

The first sample (No. 1) was taken from the upper layer of
peat (Fig. 2), the second one (No. 2) was taken from the contact
of the peat and peaty sapropelite rich in molluscs, then three
samples (Nos. 3-5) and two more samples (Nos. 6 and 7) were
taken from sandy sapropelite, two samples (Nos. 8 and 9) from
aleuritic sapropelite, whereas sand with sapropelite interlayers
(No. 10),sand with aleurite and wood or mollusc detritus (No. 11)
and sand with moraine lumps (No. 12) were sampled once for
each case. The absolute age of the peat cover, as determined by
uranium-thorium method was found to be 105.7 + 10.0 thou-
sand years and 108.8 +8.7 thousand years (Gaigalas etal.,
2005). These dates were confirmed by the mollusc dating done
for the same layer by ESR method (101.5 + 11.5 thousand years)
(Gaigalas, Molodkov, 2002). The age of the molluscs dated from
the lower part of the interglacial section, as determined by ESR
method, was 112.1 + 25.9 thousand years (Gaigalas, Molodkov,
2002). The age of the Merkiné interglacial determined by a ther-
mo-luminescence method ranged from 135.9 to 103.2 thousand
years (Gaigalas, Fedorowicz, Melesyté, 2005).

Fisidium caserfanum
L ~ Beigranciia marginata

Fig. 2. Malacological diagram of lake—bog deposits in
the Netiesos section.

1-sand, 2 —sand with gravel and pebble, 3 — peat,
4 - concentration shells of mollusc, 5 — peaty sapro-
pelite, 6—sandy sapropelite darkly gray, 7—silty
sapropelite grey brightly, 8 — gyttja, 9 — sand with or-
ganics, 70— sand with silt, 77 — decay peat, 72 - till
2 pav. Netiesy atodangos ezery-pelkiy nuoguly
malakofaunos diagrama: 7—smélis, 2 —smélis su
ZvirgZdu ir gargzdu, 3 — durpé, 4 — moliusky geldeliy
sankaupa, 5 — durpingas sapropelitas, 6 — tamsiai pil-
kas smélingas sapropelitas, 7 — Sviesiai pilkas aleuri-
tingas sapropelitas, 9 — smélis su organika, 70 — smé-
lis su aleuritu, 72 — morena
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Fig. 3. Belgrandia marginata
(Michaud) of the Netiesos section.
Aview of the shell from the front
and from the side

3 pav. Netiesy pjavis, Belgrandia
marginata (Michaud). Geldelés i3
priekio ir Sono

CHARACTERISATION OF SPECIES

Only one shell of Belgrandia marginata (Michaud) was found
in the gyttja of the Netiesos section. The small size of the shell
(to 1.5 mm high and 0.85 mm wide) indicates probably a young
specimen (Fig. 3). The shell is conic with dim cross lines (stri-
ated). The first 1.5-2 whorls are not cross-lined (striated), with
dimple texture seen at high enlargement. There are 4.5 whorls,
which are convex, gradually increasing, more low than broad.
Its aperture is round-oval, sometimes egg-shaped or slightly
square at the top. At the outer side of the aperture there is a
characteristic digitate roughness parallel to the aperture mar-
gin. E. L. Niezabitowski (1929) observed up to three such riblets
on the shells taken from the Eemian deposits in Poland. Shells
from the Szelong section at Poznan also had a shorter whorl;
that is why the author proposed to consider it as a variety of
B. marginata polonica Niezabitowski.

The species discussed belongs to a group of West European
Atlantic molluscs. Its habitat is in the rivers of France and
Catalonia (Spain). During the Pleistocene interglacials, it wide-
ned its area into the Central Europe. It was rather widely dis-
tributed in Waalian, Cromerian and Holsteinian interglacials in
North-East Europe, including the Rhine basin (Meijer, Preece,
1996). During the optimum of the Eemian, the habitat of the
species covered the area of Great Britain, Denmark, Germany
and Poland. The regions of Belarus and Lithuanian seem to be
the easternmost and northernmost margins of the habitat. In
Belarus, 29 shells of this species were detected in the Muravian
interglacial deposits, borehole T1-48 near the town of Belynichi
(Sanko, 2004). In Zhukevichi at Neman, as in Netiesos, only one
shell of this species was found.

The history of the investigations carried out on the Netiesos
section, where the interglacial relict was detected, is presented
below, the site of this palacontological finding is given, and the
conditions of the formation of the deposits with molluscs are
discussed from the palaeoclimatic and ecological points of view.

HISTORY OF INVESTIGATIONS ON THE
MOLLUSC FAUNA

The deposits of the old basin exposed at the base a 19-20 m high
terrace of the Nemunas River, about 1 km downstream from the
Netiesa Brook, are well investigated. They are reliably dated as
deposits of the last (Merkiné, Eemian) interglacial, as well as
late glacial, according to both palaeontological (Riskiene, 1979;
Konpparene, 1965; 1996; Kamunosckmit, 1981; Benuukesnuy,
1982; Mortysko, 1989) and geochronological studies (Taitranac,
MonoppkoB, 2002; Gaigalas et al., 2005; Gaigalas, Fedorowicz,
Melesyté, 2005). These deposits, among few Lithuanian sections

of the Pleistocene, were studied by applying a malacological me-
thod (Bremdwna, Sobolewska, 1950; Kongparesne, 1965; Sanko,
Gaigalas, 2004).

M. Breméwna and M. Sobolewska (1950) were the first
to describe the Netiesos malacofauna that (according to
J. Urbanski’s description) was represented by eleven taxa of
freshwater molluscs mainly belonging to wide-spread lake
and lake-bog species. Later, O.P.Kondratiené (Konppatene,
1965) presented the data collected by a Lithuanian malacolo-
gist P.Sivickis about the Netiesos mollusc fauna consisting of
fourteen taxa. Beside the wide-spread species, Ponto-Caspian
rheophyl Valvata naticina (Menke) and Baltic Marstoniopsis
scholtzi (Schmidt) are mentioned. However, our investigations
have not confirmed the presence of the first one. Marstoniopsis
scholtzi (Schmidt) —a species morphologically similar to
Belgrandia marginata (Michaud) - also has not been found.
Nevertheless, it is quite possible that in this case there was a
mistake made during the definition of the taxon. At different
times different researchers of the Merkiné interglacial deposits
in the Netiesos section and Jonionys—Maskimonys stratotype
described the following species of molluscs: Pisidium supinum
(A.Schmidt), Valvata cristata (Miiller), V. piscinalis (Miiller),
V. naiticina (Menke), V. pulchella (Studer), Retinella nitidula
(Draparnaud), Succinea pfeifferi (Rossmissler), Anisus vortex
(Linnaeus), Bathyomphalus contortus (Linnaeus), Galba trun-
catula (Miller), Pupilla muscorum (Linnaeus), Cochlicopa lu-
brica (Miller), Hippeutis complanatus colchicus (Lindholm),
H. riparius (Westerlund), Bithynia tentaculata (Linnaeus),
Gyraulus laevis (Alder), G. gredleri (Bielz), Segmentina niti-
da (Miller), Amnicola steini (Martens) = Marstoniopsis
scholtzi (Schmidt), Lymnaea stagnalis (Linnaeus), Arcoloxus
lacustris (Linnaeus), Planorbis planorbis (Linnaeus), Radix
ovata (Draparnaud), Anodontasp., Unio sp., Pisidium sp.
(BaiirexyHnac, 1969).

Our investigations (Sanko, Gaigalas, 2004) on the Netiesos
malacofauna were related to an attempt to determine the role of
Valvata sibirica in it. The mollusc fauna in the Netiesos section
was determined to consist of 31 taxa with Clausiliidae gen.,
Bithynia tentaculata (Linnaeus), Gyraulus albus (Miiller),
and Unioidae gen. This fauna reflect the climatic optimum of
the Merkiné interglacial. It is a good supplement to the data
obtained using other palaeontological methods, although this
fauna had no independent stratigraphic significance, since it
did not contain characteristic representatives of the Eemian
(Merkiné) malacological complex. The situation changed after
a representative of the Atlantic region was determined in the
malacofauna; thus, it became stratigraphically (climato-strati-
graphically) significant.

The development of flora of the Merkiné Interglacial, ac-
cording to the research results of the Netiesos section, has been
reconstructed rather in detail (Kounparere, 1996). It is char-
acterized by a differentiation in the forest composition. The
interglacial deposits are rich in diverse fossil remains of plants
(pollen and spores, seeds, fruits, megaspores, cones of conifers,
wood and moss). The flora from the Netiesos section is the rich-
est among all the floras of the Merkiné Interglacial. The first half
of the Interglacial was more continental than the second. During
the spell of optimal climate, the broad-leaved forests were
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flourishing. During the optimal climate spell at the Merkiné
Interglacial, the annual precipitation was much higher than at
present in Lithuania and the average annual temperature might
have been by two degrees higher.

MALACOFAUNA IN NETIESOS - 2006

Malacological investigations of the deposits from the reference
section of the Lithuanian Pleistocene have been carried out in
the summer of 2006 with the participation of Monika Melesyte,
Sigita Budénaité and Rimantas Urbonavi¢ius. Lake-bog depo-

sits were described in their whole bed. As a result, two malaco-
logical complexes — interglacial and periglacial - corresponding
to the phase of the last Middle Pleistocene glaciation have been
obtained. A full list containing 37 (8 terrestrial and 29 freshwa-
ter) mollusc taxa and their distribution are given in Table.

The interglacial complex of molluscs consists, almost solely,
of freshwater species. Rare terrestrial taxa (Clausiliidae gen.,
Limacidae gen.) allow to assume that the slopes of the bogging
basin were overgrown by a forest. A good confirmation of this is
the occurrence of tree remains with abundant fruits of Carpinus
betulus L. The base of the terrestrial malacofauna in the inter-

Table. Malacofauna from Merkiné Interglacial deposits in Netiesos — 2006 (Lithuania), specimen of a mollusc. E - ecological symbols of molluscs according to

S. V. Alexandrowicz (1987)

Lentelé. Netiesy atodangos Merkinés tarpledynmecio nuoguly malakofauna, moliuskai vienetais. E— moliusky ekologiniai simboliai pagal S. V. Aleksandroviciy (1987)

. Samples
E Species
1 2 3 4 5 6 7 8 9 10 11 12
Clausiliidae gen.

5.1 Columella columella (Martens) 1
5.6. Pupilla sp. 1
5.12. Vallonia tenuilabris (A.Braun) 2
7.4 Limacidae gen. 1
9.5. Vertigo genesii (Gredler) 5
9.10. Succinea putris (Linnaeus) 1 1
9.11. Succinea elegans (Risso) 1
10.1 Valvata cristata Miller 28 10 145 10 8 2 1 1 2 2
10.7. Lymnaea truncatula (Miller) 5
10.8 Lymnaea ex gr. peregra (Miiller) 5 2 2 2 2 1 3 4 4
10.10 | Planorbis planorbis (Linnaeus)
10.16 | Segmentina nitida (Muller) 5 1 1 1 1
10.19 | Pisidium obtusale (Lamarck) 1 4
1.2. Valvata piscinalis (Muller) 35 24 485 80 71 113 128 5 6 228 | 441 140
1.2 Valvata piscinalis antiqua Sowerby 7 2
1.3. Bithynia tentaculata (Linnaeus) 36 2 22 10 23 15 11
1.3. Bithynia tentaculata (Linnaeus) — operculata | 400 460 | 475 | 205 125 101 129 40 15
11.5. Lymnaea stagnalis (Linnaeus) 12 18 25 1 2
11.6. Lymnaea auricularia (Linnaeus) 1 2 2
11.9. Planorbarius corneus (Linnaeus) 12 22 2
11.11 | Anisus vortex (Linnaeus) 1 1
11.14 | Gyraulus albus (Muller) 2 25 170 118 43 10 4
11.15 | Gyraulus laevis (Alder) 36 117 85
11.16 | Gyraulus acronicus (Férussac) 1 2 13 4 1
1.17 | Armiger crista Linnaeus 50 20 10 1 2 88 67 2
11.19 | Acroloxus lacustris (Linnaeus) 1
11.20 | Sphaerium corneum (Linnaeus) 4 1 1 2 2 3 1
1.22 | Pisidium milium Held 5 5
1.23 | Pisidium subtruncatum Malm 1 15 2
11.24 | Pisidium pulchellum Jenyns 2 2
11.26 | Pisidium casertanum (Poli) 9 1 50 170 80
n Pisidium sp. 1
12.4. Belgrandia marginata (Michud) 1
12.12 | Unioidae gen. 5 2
1221 | Pisidium amnicum (Miller) 2 2 14
1224 | Pisidium nitidum Jenyns 4 10

Total 536 | 565 | 1403 | 453 | 283 | 249 | 276 55 39 | 419 | 854 | 353
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glacial is formed of such euryecological species as Valvata
piscinalis (Miller) and Bithynia tentaculata (Linnaeus).
Valvata piscinalis is a eurytopic species able to inhabit wa-
ters of glacial and interglacial basins and streams, whereas
Bithynia tentaculata is a thermophilic, mainly interglacial spe-
cies. This is well-confirmed by the distribution of the remains
of both species in the section under discussion. The appearance
of Bithynia tentaculata (Linnaeus) shells and opercula in the
deposits (samples Nos. 9 and 10) indicates the beginning of their
accumulation in this interval of the interglacial thickness. The
malacological diagram (Fig. 2) shows the change of the climatic
conditions from late glacial to interglacial in the zone where
Gyraulus laevis is replaced by Bithynia tentaculata.

The freshwater fauna of the interglacial is less differenti-
ated quantitatively. Under the lake conditions, the leading role
was played by Bithynia tentaculata (Linnaeus) (Fig.4). Only
at the last stage of the lake and its turning into a bog, coincid-
ing with the beginning of the climatic optimum of the Merkiné
Interglacial, local optimum is formed by Gyraulus albus
(Miiller).

A single shell of Belgrandia marginata (Michaud) was
detected in the deposits (sample No.6) corresponding to the
climatic optimum of the Merkiné Interglacial. This species ap-
peared in the first half of the Gyraulus albus phase. The asso-
ciation of thermophilic molluscs of that time (local optimum
of Belgrandia marginata) included some species of Unioidae
gen., as well as Bithynia tentaculata (Linnaeus) and Gyraulus
albus (Miiller).

The periglacial complex of molluscs in the Netiesos section
is represented by terrestrial species, such as Columella colume-
lla (Martens), Vallonia tenuilabris (A.Braun),and Vertigo gen-
esii (Gredler) (Fig. 5). Such a combination characterises climatic
conditions of a cool but not very cold stadial. All three species
in the complex under discussion are absent in the present-day
malacofauna of Lithuania.

Presently, the species Columella columella (Martens) has
a holarctic habitat. It inhabits the mountains in Scandinavia,
North Asia, Central Europe (Alps, Tatras) and North America
(as far as Mexico). In Europe, it inhabits the Boreal-Alpine and
Tundra belts. It is often detected in non-forest (loess) faunas in

Tmm 2 mm

Fig.4. Representatives of interglacial molluscs in the Netiesos section:
on the left — cover of Bithynia tentaculata (Linnaeus), on the right — shell
of Gyraulus albus (Miiller)

4 pav. Tarpledynmecio malakofaunos atstovai Netiesy atodangoje.
Kairéje puséje — Bithynia tentaculata (Linnaeus) dangtelis, desinéje
puséje — Gyraulus albus (Miller) kriauklé

Tmm

the Pleistocene of Europe and leads the so-called Columella-fau-
na typical of climatic conditions of the Pleistocene glaciations.

Vallonia tenuilabris (A.Braun) also belongs to the typi-
cal periglacial molluscs. It is often met in so-called loess-faunas
formed during different stages of the Pleistocene glaciations.
Now it dwells in Siberia, both in mountain regions and open
landscapes with different humidity conditions. It is considered to
be the species that has disappeared from the Russian Plain. Most
probably, the distribution of this species in the late glacial regions
of the Pleistocene glaciations was controlled by permafrost.

A mesophilic Vertigo genesii (Gredler) inhabits, as a rule,
boggy areas. Its buried shells can be detected in humic and even
peaty deposits. This is a Boreal-Alpine species with its habitat
area forming a narrow belt on the Scandinavian mountains
and discontinuous areas in the Alps and the Carpathians. It has
been also met in some sites of the Central Europe. During the
Pleistocene glaciations and periglacial time periods, it occupied
vast areas in the European lowlands. In Poland and Belarus, this
species is observed in deposits corresponding to both glacial,
mainly late glacial, and early glacial (early interglacial) time
spans. However, the species had not reached its optimum in the
interglacials and Holocene.

The periglacial freshwater complex of the Netiesos molluscs
is less impressive than the terrestrial one. It has no typical peri-
glacial species. According to the shell parameters, it resembles
the early interglacial fauna. Gyraulus laevis (Alder) should be
recognized as a characteristic species of freshwater fauna in the
Netiesos section at the time span discussed. Now it is a holarc-
tic species, whereas in the Pleistocene it was a representative of
unstable, mainly periglacial environments, and often appeared
in the beginning stage of lake formation. During the transi-
tive phases, the species was distributed in great numbers and
was met, as a rule, together with Armiger crista (Linnaeus),
Lymnaea peregra (Miiller), Valvata piscinalis (Miiller) and
Sphaerium corneum (Linnaeus). Such a combination of the
Netiesos lacustrine fauna is a facies analogue of the forest ter-
restrial fauna with Columella columella (Martens) and other
cryophilic molluscs (cf. Sparks, West, 1968).In Poland, Gyraulus
laevis (Alder) is a characteristic representative of loess mollusc
associations (Alexandrowicz, 1995).

|
2mm

Fig. 5. Representatives of the periglacial molluscs in the Netiesos section. 7 — Columella
columella (Martens), 2— Vertigo genesii (Gredler), 3 —Vallonia tenuilabris (A.Braun),
4 — Gyraulus laevis (Alder)

5 pav. Periglacialinés faunos atstovai Netiesy atodangoje: 7— Columella columella
(Martens), 2 - Vertigo genesii (Gredler), 3 — Vallonia tenuilabris (A.Braun), 4 — Gyraulus
laevis (Alder)
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CONCLUSIONS

Two approaches — palaeoclimatic and stratigraphic — were ap-
plied to study the species of Belgrandia marginata (Michaud).

The palaeoclimatic significance of the species is due to its re-
lationship with optimal climatic conditions of the last intergla-
cial in Poland, Belarus and Lithuania. According to A. A. Velichko
(Bemmnuxo, 1973), the climatic optimum of the Mikulino intergla-
cial on the Russian Plain corresponded to the most extreme cli-
matic indices for the whole Pleistocene. This conclusion recently
is more and more often confirmed. According to S.Skompski
(1983), the spread of B. marginata (Michaud) northwards dur-
ing the Polish Eemian was limited by the July isotherm of 18 °C.
On the other hand, the penetration of the Atlantic mollusc far
eastwards witnesses the significant influence of the Atlantic ma-
rine climate during the last (Eemian) interglacial. This influence,
most probably, was stronger than that during the Holocene opti-
mum or at present time.

The stratigraphic or, to be more precise, climato-strati-
graphic role of the species under discussion in the area of Poland,
Belarus and Lithuania is, first of all, related to its double peculiar-
ity as a migrant species and an interglacial relict. B. marginata
(Michaud) appeared here in the Pleistocene malacofauna only
once, during the warmest Eemian (Merkiné) Interglacial, and it
was not observed in any other Pleistocene malacofauna in the
region. All this defines its climato-stratigraphic role. It should
be noted that in the Western Europe, where B. marginata
(Michaud) is observed in malacofaunas of several interglacia-
tions, its climato-stratigraphic role is weaker.

The occurrence of B. marginata (Michaud) in the Netiesos
malacofauna enables to single out the deposits corresponding
to the climatic optimum of the last interglacial. In order to di-
vide the deposits in the section according to the malacofaunal
data, the whole complex of molluscs should also be taken into
account. Based on these arguments, the malacofaunal phases

Lithuania
Vilnius

Ukraine oy X

1Joal

Fig. 6. Distribution of Belgrandia marginata (Michaud) in Poland, Belarus and
Lithuania during the Eemian Interglacial: 7—Zmigréd, 2 — Szelag, 3 — Brachlewo,
4 — Zhukevichi, 5 —Rumlovka, 6 — Netiesos, 7 — Belynichi (a — distribution area of
species, b — locations)

6 pav. Belgrandia marginata (Michaud) paplitimas Lenkijoje, Baltarusijoje ir Lietuvoje:
71— Zmigrdd, 2 — Szelag, 3 — Brachlewo, 4 — Zhukevichi, 5 — Rumlovka, 6 — Netiesos,
7 — Belynichi (a — rSies paplitimo plotas, b — radimvietés)

should be compared to the palaeoclimatic units as follows below.
The phase of Gyraulus laevis (sand with organic and mineral
gyttja inclusions, layers Nos. 9 and 8, Fig. 2) corresponds to late
glacial (Loyev) strata of the penultimate (Medininkai, Pripyat)
glaciation. The phase of Bithynia tentaculata comprises the de-
posits of the Merkiné (Eemian, Muravino) interglacial. The early
subdivision of this phase (zone) — the subphase of Pisidium ca-
sertanum (layer No. 7 of light-grey gyttja) — corresponds to the
early interglacial, whereas the subphase (subzone) of Belgrandia
marginata and Gyraulus albus corresponds to the optimum of
the Merkiné interglacial in Lithuania.

The findings of fossil shells Belgrandia marginata (Michaud)
in Poland, Belarus and Lithuania enabled to perform a stratigrap-
hic correlation of deposits in the region independent of their type
and facies variety. Presently, the deposits from all the seven sites
of faunal finding are well inter-correlated (Fig.6). We suppose
that the new findings of B. marginata (Michaud) will not cause
difficulties to perform stratigraphic identification of deposits.
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Aleksander Sanko, Algirdas Gaigalas

BELGRANDIA MARGINATA (MICHAUD) - PIRMASIS
RADINYS LIETUVOS KVARTERO MOLIUSKU FAUNOJE

Santrauka

Netiesy atodangoje (Pietry¢iy Lietuva) tarpledynmecio faunoje pirma
karta kvartero periodo nuogulose surastas atlantinio klimato molius-
kas Belgrandia marginata (Michaud). B. marginata (Michaud), ku-
ris tarp malakofaunos atstovy pasirodé vieng kartg Merkinés (Eemio)
tarpledynmecio $il¢iausio laikotarpio metu. Jis nepastebétas tarp kitos
pleistoceno malakofaunos Lietuvoje. Taigi galima teigti, kad $i moliusky
rasis turi klimatostratigrafing reik§me. Vakary Europoje B. marginata
moliusky rasis pasitaiko keliuose tarpledynmeciuose ir ten jos klima-
tostratigrafiné reik§mé menkesné. Lenkijoje, Baltarusijoje ir Lietuvoje
$ios rudies moliuskai yra badingi paskutiniam (Eemio) tarpledynme-
¢iui, todél Siame regione jie yra svarbis stratigrafiSkai. Tarp Netiesy
malakofaunos surastas moliuskas B. marginata (Michaud) padeda
i§skirti Merkinés tarpledynmecio klimato optimumo nuogulas. Tirto
Netiesy nuoguly pjavio suskirstymui taip pat yra svarbus periglacia-
liniy moliusky kompleksas. Tuo remiantis, malakofaunos zonas galima
sugretinti su keliais paleoklimato padaliniais. Gyraulus laevis zona
atitinka prie$paskutinio (Medininky, Pripetés) apledéjimo vélyvojo le-
dynmecio sluoksnius (smélis su organikos intarpais ir mineraliné giti-
ja). Bithynia tentaculata paplitusi Merkinés (Eemio, Muravos) tarple-
dynmecio nuogulose. Ankstesnis $ios zonos suskirstymas — Pisidium
casertanum subzona (Sviesiai pilka gitija) — atitinka tarpledyn-

mecio ankstyva laikotarpj, o Belgrandia marginata ir Gyraulus
albus - Merkineés tarpledynmecio Lietuvoje klimato optimuma. Ityrus
Netiesy atodangos nuoguly malakofaung, nustatyta turtingesné negu
anksc¢iau Merkinés tarpledynmecio moliusky sudétis. Tyrinéto pjavio
apatinéje dalyje surastos kriauklés periglacialiniy moliusky Columella
columella (Martens), Vallonia tenuilabris (A.Braun), Vertigo genesii
(Gredler), kurie veisési prieSpaskutinio (Medininky, Pripetés) apledé-
jimo vélyvojo ledynmecio metu. Lenkijoje, Baltarusijoje ir Lietuvoje
rastos Belgrandia marginata (Michaud) kriaukliy fosilijos leido atlikti
stratigrafines koreliacijas nepriklausomai nuo nuoguly tipo ir facinés
sudéties.

Anexcanpp Canbko, Anbruppac lajiranac

INEPBAA HAXOIKA BELGRANDIA MARGINATA
(MICHAUD) B YETBEPTUYHOV ®AYHE MOJI/TIOCKOB
JINTBBI

Peswme

B mexxienHukoBoit payse Hatecoc (10ro-BocTox JINTBbI) BIIepBbIe s
YeTBEPTUYHOTO Iepyofa JINTBBI OTMedeH ATIaHTMYECKMI MOJITIOCK
Belgrandia marginata (Michaud). Bug B. marginata (Michaud) no-
ABJIANCA B ManakodayHe OZHaXbI, B TeYeHMe CaMOTO TeIUIOTo Msp-
KVMHCKOTO (9€MCKOT0) MHTEpITIALMAIA 1 He ObUI OTMEYEeH HI B KaKOil
Ipyroit MamakodayHe IJIENCTOLIEHA PacCMAaTPUBAEMOrO PErMOHa.
3To u ompepenseT ero KmuMarocTparurpaduyeckyo poib. Cregyer
OTMETUTD, YTO B CTpaHax 3amajHoii EBponbl, rie Bup B. marginata
(Michaud) usBecteH B ManmakogayHax HECKOTbKMX MHTepITIALVA-
JI0B, €ro KamMMatocTparurpadudeckoe 3HaueHue cHypkaercsa. Cyas
0 TOMY, 4TO Bup BcTpedaercs B Ilonbiue, Benapycu u JIutse Tomb-
KO B MamakodayHax IOCTETHEro (9eMCKOro) MeXIeJHUKOBbs, OH
obnagaer crparurpaduyeckuM 3HaYEHMEM B YKA3aHHOM perVOHE.
[pucyrcteue B. marginata (Michaud) B manaxodayne Hsatecoc
JaeT OCHOBAaHME [/ BBIIENICHUS OTIOXKEHMUIL, COOTBETCTBYIOLINX
K/IMMATIYeCKOMY ONTMMYMY IOCTIEfHET0 MEX/Te[HUKOBbA. [l pac-
4IEHEHNs OTIOKeHMIT pa3pe3a M0 Manako(ayHUCTUIECKUM JAHHBIM
3HaYeHNMe MMeET TaKKe MEePUITIALNATbHBI KOMIUIEKC MOJIIIOCKOB.
Vlcxons U3 9TUX apryMeHTOB, MamakogayHuctideckue ¢asel (30HbI)
HeOOXOAMMO CONOCTaBUTh CO CIEAYIOLMMI IaTeOKIMMATHIECKUMIU
emyautamu. Pasa (3onHa) Gyraulus laevis (lecok ¢ BKIIOYEHIEM Op-
TaHMKI M MUHepAa/bHasA TUTTUS) OTBEYAeT MO3JHENEHIKOBBIM CTI0-
AM TpeRnocIefHero (MAAMHIHKAICKOTO, IPUILTCKOTO) ONefieHEHN.
®asa Bithynia tentaculata 0XBaTbIBaeT OTIOXEHUS MAPKUHCKOTO
(3eMckoro, MypaBUMHCKOT0) MEXX/TE[HUKOBbA. PaHHee mofpaspeneHne
stoit dassl — nofdasa (cBeTI0-cepas TUTTHA) — COOTBETCTBYET PaH-
HEMeX/IeHNKOBDI0, a nofiassl Belgrandia marginata u Gyraulus
albus - onTUMYMY MAPKMHCKOTO MeX/eHUKOBbsA JIuTsbl. Ilpn Mma-
JIAKOTIOTMYECKOM M3YYeHIN MEX/IEJHUKOBBIX OTIOKeHut B HaTecoc
BbIsAB/IeHa O0Tee Goraras, 4eM paHee, GpayHa MOIIOCKOB MAPKMHCKOTO
MEX/IeTHIKOBbsA. KpoMe TOro, B HIDKHeNT 4acTy OTIOKeHMIT paspesa
00HApYXXeHBI PAKOBMHBI NEPUITIALMAIbHBIX MoOTckoB Columella
columella (Martens), Vallonia tenuilabris (A. Braun), Vertigo genesii
(Gredler), oTBevaronie O3/ HENENHNKOBOI (ase pa3BUTHUS IPELIIOC-
nefHero (MAAMHMHKAICKOTO, NPUILATCKOro) onefieHeHusA. Haxomku
MICKOIIaeMbIX pakoBUH Belgrandia marginata (Michaud) B Ilonbuue,
Benapycu u JIuTBe MO3BOAIOT IPOBOJUTH CTpaTurpadmyeckie Kop-
PpemALYY OT/IOKEHWIT B PETMOHE BHE 3aBUCUMOCTI OT VX THIIa U (ary-
QJTbHOI PA3HOPOJTHOCTI.



