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ABSTRACT: Rich mollusc assemblages have been found in Late Glacial and Holocene deposits filling an an-
cient lake in Ró¿yny near Skowarcz. The fauna is associated mainly with lacustrine chalk or calcareous gyttja,
and sporadically with peat. The succession of mollusc communities was studied in detail at seven logs, and sev-
eral types of such communities can be distinguished. They reflect changes of climate, differentiation of habi-
tats as well as the evolution of the lake.
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INTRODUCTION

Mollusc-bearing deposits of Late Glacial and Early
Holocene age in Northern Poland are developed
mainly as lacustrine chalk or calcareous gyttja. They
fill up lakes and other types of small water bodies
formed during the final stage of Vistulian. Evolution
of mollusc assemblages indicates changes of the cli-
mate. Different types of mollusc communities and
succession of the fauna occur in lake deposits repre-
senting the time span since the Late Glacial till the
Post-glacial climatic optimum (Atlantic Phase). They

were described from many localities found in whole
Northern Poland. In some of them the occurrence of
snails and bivalves was noted (BRODNIEWICZ 1979,
S. W. ALEXANDROWICZ 1980, 1988, 1989, 1991, 1995,
S. W. ALEXANDROWICZ & TCHÓRZEWSKA 1981, S. W.
ALEXANDROWICZ & NOWACZYK 1982, W. P.
ALEXANDROWICZ 1999, WOJCIECHOWSKI 2000 and
others). The present study is a contribution to scien-
tific project No 11.11.140.917, sponsored by the Acad-
emy of Mining and Metallurgy in Cracow.

MATERIAL AND METHODS

The described site is located near the village Ró¿y-
ny, in the peripheral, south-western part of ¯u³awy
Wiœlane, about 30 km south of Gdañsk (Fig. 1). The
ancient depression and lake are filled with lacustrine
chalk, calcareous gyttja and peat underlain by fluvio-
glacial sand and gravel. The geological structure and
the distribution of particular types of sediments were
recognised in about one hundred trenches and
bore-holes, described in detail by MATUSZEWSKI
(1991). Malacological studies were carried out on

seven logs (Sk-I – Sk-VII) and 41 samples (Fig. 1). The
whole material studied comprises near 25,000 speci-
mens representing 54 mollusc taxa, including 24 spe-
cies of terrestrial and 21 species of aquatic snails, as
well as 9 bivalves (Tables 1, 2). Standard methods of
malacological analysis described by LONEK (1964)
and S. W. ALEXANDROWICZ (1987, 1999) have been
used. All taxa belong to ecological groups represent-
ing two comprehensive categories: land snails and
water molluscs. Ecological requirements of particular
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species were described by PIECHOCKI (1979), RIEDEL
(1988) and DYDUCH-FALNIOWSKA & PIECHOCKI
(1993).

LOGS DESCRIPTION AND MALACOFAUNA

Lacustrine chalk intercalated with calcareous
gyttja and peat were distinguished in the profile Sk-I.
The thickness of the lake deposits is about 7 m (Fig.
2). Six samples containing rich mollusc fauna were
collected from this log (Fig. 2). The number of spe-
cies varied from 10 to 25 per sample, whereas the
number of specimens ranged from 70 to 1,674. Two
mollusc communities were found there. In the lower
part of the profile (samples Sk-1 – Sk-4) (Fig. 2) the
occurrence of cold-tolerant species was noted. They
were represented by both aquatic taxa typical for shal-
low water bodies with a rich vegetation: Pisidium
stewarti Perston, P. obtusale lapponicum Cless. and
higrophile snails Vertigo genesii (Gred.) and V. geyeri
Lindh. (Table 1). In samples Sk-5 and Sk-6 (Fig. 2) the
community was dominated by water molluscs, among
others: Planorbis planorbis (L.), Valvata cristata Müll.,
Lymnaea peregra (Müll.), Pisidium casertanum (Poli), P.
milium Held. Higrophile snails, such as Carychium mi-
nimum Müll. and Succinea putris (L.) constituted an-
other important component of this community. A lim-
ited proportion of mesophile species (Euconulus
fulvus (Müll.)) is noteworthy (Fig. 2, Table 1). Water
molluscs with a considerable admixture of land snails
(Fig. 2) indicate a shallow, marginal zone of the lake.
The mollusc community associated with the lower in-
terval corresponds to the cold climatic phase – prob-
ably Young Dryas or/and Preboreal Phase (S. W.
ALEXANDROWICZ 1989, S. W. ALEXANDROWICZ et al.
1989, LIMONDINE 1992, S. W. ALEXANDROWICZ &
W. P. ALEXANDROWICZ 1995a, b, W. P. ALEXANDRO-
WICZ & SAN’KO 1997, W. P. ALEXANDROWICZ 1999).
Species of limited climatic tolerance (Bithynia
tentaculata (L.)) and euryoecious molluscs (Pisidium
subtruncatum Malm.) are the main components of the
malacocenose recognised in the upper part of the de-
scribed sequence. This community indicates progress-
ive amelioration of the climate (S. W. ALEXANDRO-
WICZ 1987, 1989, W. P. ALEXANDROWICZ 1999).

Log Sk-II is composed of calcareous gyttja and
lacustrine chalk overlain by peat (Fig. 2). Seven samples
were collected from this section. In particular samples
the number of taxa ranged from 6 to 19, with
38–1,279 specimens per sample. In the lower interval
(samples Sk-7 – Sk-11) species preferring humid habi-
tats, such as: Perforatella bidentata (Gmel.), Carychium
minimum Müll. and Succinea putris (L.) prevailed, while
water molluscs occurred sporadically (Fig. 2; Table 1).
Sample Sk-13 indicates a short phase of development
of the lake. Numerous shells of species typical for the
temporary water bodies were found: Pisidium obtusale

(Lam.), Planorbis planorbis (L.) and others. The com-
munity dominated by meadow snails (Vallonia
pulchella (Müll.)), accompanied by mesophile and
higrophile taxa, occurred in the uppermost part of
this log (sample Sk-13) (Fig. 2). The mollusc assem-
blage distinguished in the lower part of the profile de-
veloped close to the lake shore. It indicates swamps
partly overgrown by alder wood. In the next phase the
shore was flooded and transformed into shallow bay,
and finally became completely overgrown and trans-
formed into a wet meadow. The presence of Vertigo
geyeri (Lindh.) in samples Sk-11 – Sk-13 points to
Young Dryas and/or Early Holocene age of the men-
tioned sediments (S. W. ALEXANDROWICZ 1989,
LIMONDINE 1992, W. P. ALEXANDROWICZ & SAN’KO
1997, W. P. ALEXANDROWICZ 1999)

Log Sk-III includes lacustrine chalk alternating
with peat (Fig. 2). In seven samples the number of
species ranged from 10 to 18, while the number of
specimens reached 829. Two types of mollusc assem-
blages could be distinguished in this profile. One in-
cludes cold-loving bivalves, such as: Pisidium lilljeborgii
Cless. and P. obtusale lapponicum Cless. accompanied
by numerous taxa of wide ecological tolerance
(Lymnaea peregra (Müll.), Gyraulus laevis (Ald.) and
others). Higrophile snails, mainly Vertigo genesii
(Gred.) and V. geyeri Lindh. complete this community.
It represents the lower part of profile Sk-III (Fig. 2,
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Fig. 1. Location of the profiles of Late Glacial and Early
Holocene deposits in the ancient lake in Ró¿yny:
1 – borders of the lake, 2 – bore-holes



Table 1). Such a fauna indicates a shallow water body.
It is typical for cold climate and probably can be asso-
ciated with Young Dryas. The uppermost part of the
sequence contains a different assemblage. Species liv-
ing in shallow water bodies with rich vegetation and
preferring warmer climate, such as e.g. Bithynia
tentaculata (L.), Anisus contortus (L.), prevailed there.
The occurrence of molluscs inhabiting temporary
water bodies (Planorbis planorbis (L.), Pisidium obtusale
(Lam.)) is notheworthy (Fig. 2, Table 1). The com-
munity described above indicates progressive over-
growing of the lake and amelioration of climate. It
corresponds with Early Holocene.

Lacustrine chalk overlain by peat was distin-
guished in log Sk-IV. Nine samples were collected
from these deposits. The number of species per sample
varied from 9 to 22, whereas the number of specimens
reached up to 2,164. Samples Sk-21 and Sk-22 con-
tained a rich mollusc assemblage with numerous
shells of cold-loving bivalves (Pisidium lilljeborgii Cless.
and P. obtusale lapponicum Cless.) and higrophile snails
(Vertigo genesii (Gred.) and V. geyeri Lindh.). These
molluscs were accompanied by several taxa of wide
thermal tolerance. The occurrence of shells of
meadow and mesophile species was noted (Fig. 2,
Table 2). The presented community was associated

with a shallow water basin surrounded by swamps and
wet meadows. The composition and structure of this
fauna are typical of the Young Dryas (S. W. ALEXAN-
DROWICZ 1980, 1987, 1995, S. W. ALEXANDROWICZ et
al. 1989, S. W. ALEXANDROWICZ & W. P. ALEXANDRO-
WICZ 1995a, b, W. P. ALEXANDROWICZ & SAN’KO 1997,
W. P. ALEXANDROWICZ 1999). In the middle part of
the sequence (samples Sk-23 – Sk-26) (Fig. 2) water
molluscs characterising a flat, shallow and progress-
ively overgrowing water body, such as: Bithynia
tentaculata (L.), Valvata cristata Müll., Anisus contortus
(L.), Lymnaea turricula (Held) and many others, were
the prevailing components of the fauna. They were
accompanied by euryoecious taxa (Pisidium
casertanum (Poli), P. subtruncatum (Malm), Lymnaea
peregra (Müll.)). A limited proportion of snails typical
for the moderately warm climate – Vertigo moulinsiana
(Dup.) – was noted (Table 2). Sediments containing
the described community can be assigned to Early
Holocene. Such an interpretation is supported by the
radiocarbon date: 8,490±100 years BP (Gd-5123). The
fauna found in peat (samples Sk-27 – Sk-29) is charac-
terised by a high proportion of land snails (Fig. 2, Table
2). It indicates progressive overgrowing of the water
body and its transformation into a wet meadow during
the Atlantic Phase of Holocene.
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Fig. 2. Lithology and mollusc composition of the profiles from the ancient lake in Ró¿yny.
L – Lithology: 1 – recent soil, 2 – peat, 3 – calcareous gyttja, 4 – lacustrine chalk, 5 – gravel, 6 – sand; S – Samples (Sk-);
MSI – Malacological spectrum of individuals (based on LONEK 1964 and S.W. ALEXANDROWICZ 1987); E – Ecological
groups of molluscs: 7 – land snails, 8 – water molluscs
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Table 1. Malacofauna of the ancient lake Ró¿yny (profiles Sk-I – Sk-III)
E: ecological groups (based on LONEK 1964 and S. W. ALEXANDROWICZ 1987): 2. species inhabiting mainly forests, 3.
species of humid forests, 5. open-country species, 7. mesophile species of moderately humid environments, 8.
mesophile species of humid environments, 9. higrophile species, 10. species inhabiting temporary water bodies, 11.
species inhabiting permanent water bodies, 12. species inhabiting flowing waters; number of specimens: 1 – 1–3, 2 –
4–10, 3 – 11–32, 4 – 33–100, 5 – 101–316, 6 – 317 – 1000 (based on S. W. ALEXANDROWICZ 1987).

E TAXON
Sk-I Sk-II Sk-III

1 2 3 4 5 6 7 8 9 1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

2 Bradybaena fruticum 1 2 1

3 Perforatella bidentata 3 3 3 3 3 1 1

5 Vertigo pygmaea 1

5 Pupilla muscorum 1

5 Vallonia costata 3 3 3

5 Vallonia pulchella 1 1 1 1 1 2 2 3 3 4 4 1 2 1 2

7 Cochlicopa lubrica 3 2 1 2

7 Punctum pygmaeum

7 Nesovitrea hammonis 1 2 3 2 2 1

7 Euconulus fulvus 1 2 3 3 1 1 3 2 2 1 2 2

8 Carychium tridentatum 3 3

8 Vertigo angustior 1 3

8 Succinea oblonga 1

8 Nesovitrea petronella 2 1 1

9 Carychium minimum 3 4 4 4 4 2 3 3 5 3 4 3 3 2 3 1 2

9 Vertigo antivertigo 1 1 3 1 2 2 2 3 3 1

9 Vertigo genesii 2 3 3 1 3

9 Vertigo geyeri 2 3 3 1 3 4 3 3 1

9 Succinea putris 3 2 3 3 3 1 1 1 2 1 3 3 3 4 1

9 Succinea elegans 2 3 3 3 3

9 Monachoides rubiginosa 2 2 2

10 Lymnaea truncatula 4 1 1 2 3 1 3 3 3 1

10 Lymnaea occulta 3 3 4 4 4

10 Planorbis planorbis 3 3 4 5 5 5 4 4 4 3 4 3 3

10 Pisidium obtusale 3 5 3 4 3 3 3

11 Valvata cristata 4 2 3 5 4 5 5 4 5 4 5 4 4

11 Bithynia tentaculata 3 4 4 3 4 1 3 3

11 Stagnicola palustris 3 3 3 5 4 5 3 5 4 3 4 3

11 Lymnaea turricula 3 5 4 4 3 2 4 3 3

11 Lymnaea peregra 4 4 4 6 5 5 3 5 4 5 4 5 3 4

11 Anisus vortex 2 2 4 3 3 3 3 3 3 2 3

11 Anisus contortus 3 2 3 4 3 3 3 3 4 4 3 1 3

11 Gyraulus laevis 3 4 4 4 3 3 3 3

11 Gyraulus acronicus 3

11 Acroloxus lacustris 1

11 Pisidium milium 4 2 4 5 3 4 5 3 3 4 3 2

11 Pisidium subtruncatum 3 3 3 4 3 2 4 3 4 2

11 Pisidium lilljeborgii 1 1 1 3 3

11 Pisidium casertanum 3 4 3 3 2 3

11 Pisidium obtusale lapponicum 2 2 3 4

11 Pisidium stewarti 3 2 2

11 Pisidium moitessierianum 3

12 Pisidium nitidum 3 3
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Table 2. Malacofauna of the ancient lake Ró¿yny (profiles Sk-IV – Sk-VII).
For explanation see Table 2.

E TAXON
Sk-IV Sk-V Sk-VI Sk-VII

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3
1

3
2

3
3

3
4

3
5

3
6

3
7

3
8

3
9

4
0

4
1

3 Perforatella bidentata 1 1

5 Vertigo pygmaea 3 1

5 Pupilla muscorum 1 3 3

5 Vallonia costata 3

5 Vallonia pulchella 3 2 2 3 1 2 4 2 2 2 2 2 2

7 Cochlicopa lubrica 1 3

7 Punctum pygmaeum 1

7 Nesovitrea hammonis 2

7 Euconulus fulvus 1 3 2 1 1 2 1 2 1 2 1

7 Trichia hispida 1 3

8 Carychium tridentatum 4

8 Columella edentula 1 1

8 Vertigo angustior 3

8 Succinea oblonga 2

8 Nesovitrea petronella 1

9 Carychium minimum 3 4 3 3 3 4 3 3 3 4 3 2 2 2

9 Cochlicopa nitens 2

9 Vertigo antivertigo 2 3 1 3 3 4 3 2

9 Vertigo moulinsiana 2 1 1 1

9 Vertigo genesii 2 4 3 1

9 Vertigo geyeri 3 2 3 3 1 3 3 1 3 4 2

9 Succinea putris 3 3 3 3 3 3 3 4 3 3 3 3 4 3 3 3 3 3

9 Succinea elegans 2 2

10 Valvata pulchella 2

10 Aplexa hypnorum 1

10 Lymnaea truncatula 2 3 5 3 1 3 4 4 4 3 2

10 Lymnaea occulta 3 5 4 3 3 5 4 5 4 4

10 Planorbis planorbis 1 4 4 2 3 3 5 4 4 3 5 4 4 3 5

10 Pisidium obtusale 3 4 3 3 3 4 2

11 Valvata piscinalis 4 2

11 Valvata cristata 2 2 4 6 6 2 1 5 4 6 4 5 5 5 6 5 5 4 5 5 3

11 Bithynia tentaculata 4 4 5 4 3 5 3 5 3 4 5 3 4 3 4 5 4

11 Stagnicola palustris 3 3 3 4 4 3 3 4 5 3 5 4 4 5 4 4 4 3 3

11 Lymnaea turricula 3 5 5 5 5 4 4 3 4 3 3 4

11 Lymnaea peregra 3 5 5 5 5 4 3 5 4 5 5 4 5 5 4 4 4 4 1

11 Planorbarius corneus 3

11 Anisus vortex 3 4 4 3 5 3 4 3 3 5 3 4 3 3 3 2

11 Anisus vorticulus 3 2 1

11 Anisus contortus 3 3 4 4 3 5 3 4 3 3 5 3 3 3 3 4

11 Gyraulus albus 4 4 2

11 Gyraulus laevis 2 3 2 4 3 2

11 Armiger crista 5 5 4 1

11 Pisidium milium 3 4 5 4 3 5 3 5 4 4 5 4 4 3 4 4

11 Pisidium subtruncatum 4 5 1 4 3 5 3 4 4 4 5 4 4 3 4 3

11 Pisidium lilljeborgii 4 3 2

11 Pisidium casertanum 3 5 2 2 4 3 4

11 Pisidium obtusale lapponicum 3 2 4 3 2 3

12 Pisidium nitidum 3 3 3 3 3



Lacustrine chalk and calcareous gyttja underlain
and covered by peat occur in log Sk-V. Five samples
rich in shells of snails and bivalves were collected.
They contained a fauna with numerous taxa of water
molluscs: Lymnaea peregra (Müll.), L. turricula (Held),
Stagnicola palustris (Müll.) and others. The assem-
blage corresponds with a permanent water body with
rich vegetation. Land snails are subordinate compo-
nents of this fauna (Fig. 2, Table 2). The community
in question is probably associated with Early Holo-
cene.

Log Sk-VI is composed of peat separated by lacus-
trine chalk (Fig. 2). Three samples were collected
from this section. Water molluscs typical for perma-
nent water bodies (Lymnaea peregra (Müll.), Stagnicola
palustris (Müll.), Valvata cristata Müll., Lymnaea
turricula (Held), Anisus contortus (L.) and many
others) were the dominant components of this fauna

(Fig. 2, Table 2). The occurrence of cold-tolerant
taxa: Pisidium obtusale lapponicum Cless. and Vertigo
geyeri Lindh. was noted. The described sequence rep-
resents Early Holocene.

Four samples were collected from log Sk-VII, con-
taining lacustrine chalk alternating with peat (Fig. 2).
Water species of permanent water bodies with rich
vegetation (Bithynia tentaculata (L.), Lymnaea peregra
(Müll.), Stagnicola palustris (Müll.), Valvata cristata
Müll., Lymnaea turricula (Held), Anisus contortus (L.)
and others) were the main components of the fauna
(Fig. 2, Table 2). In the lower part of the section nu-
merous shells of cold-tolerant taxa, such as: Vertigo
genesii (Gred.), V. geyeri Lindh., Pisidium obtusale
lapponicum Cless. and P. lilljeborgii Cless. were found.
The assemblage corresponds with a water body of rich
vegetation and points to a Young Dryas and Early Ho-
locene age of the mentioned sediments.

MOLLUSC ASSEMBLAGES

Subfossil shells of snails and bivalves occur fre-
quently in Late Glacial and Holocene deposits filling
the ancient lake in Ró¿yny. The composition and
structure of mollusc communities are related to envi-
ronmental and climatic changes. Several types of such
assemblages can be distinguished in the studied site.

THE VALLONIA PULCHELLA ASSEMBLAGE [VPU]

The fauna in question is dominated by open-coun-
try snails, mainly Vallonia pulchella (Müll.) and V.
costata (Müll.), accompanied by numerous mesophile
and higrophile ones: Cochlicopa lubrica (Müll.),
Succinea oblonga Drap., Vertigo antivertigo (Drap.),
Succinea putris (L.) and others. The occurrence of
molluscs inhabiting temporary water bodies (Lymnaea
truncatula (Müll.), Planorbis planorbis (L.)) is usually
noted. The mentioned community is associated with
sediments covering lake deposits. It indicates the last
stage of development of ancient lake and phase of it
transformation into wet meadow probably during the
Atlantic Phase of Holocene. This fauna was found in
the uppermost part of logs Sk-II and Sk-IV (Fig. 3).

THE PERFORATELLA BIDENTATA ASSEMBLAGE
[PB]

This poor community is characterised by the domi-
nance of Perforatella bidentata (Gmel.), accompanied
by higrophile snails such as Succinea putris (L.) and
Zonitoides nitidus (Müll.). Species living in temporary
water bodies (Lymnaea truncatula (Müll.), Planorbis
planorbis (L.)) are supplementary components. The
described fauna has developed within an alder wood
on the shores of the lake during the Preboreal and

Boreal Phases and at the beginning of Atlantic Phase.
It was recognised in profile Sk-II (Fig. 3).

THE VERTIGO GENESII AND V. GEYERI
ASSEMBLAGE [VG, VGE]

The above taxa supplemented by cold-tolerant
water molluscs such as Pisidium obtusale lapponicum
Cless., P. lilljeborgii Cless., Gyraulus laevis (Ald.) as well
as by higrophile species, like Succinea putris (L.), are
the main components of this fauna. The mentioned
community is regarded as typical for the Young
Dryas (S. W. ALEXANDROWICZ 1989, 1995, S. W.
ALEXANDROWICZ et al. 1989, LIMONDINE 1992, S. W.
ALEXANDROWICZ & W. P. ALEXANDROWICZ 1995a, b,
W. P. ALEXANDROWICZ & SAN’KO 1997, W. P.
ALEXANDROWICZ 1999). It inhabited woodless areas
and humid habitats such as swamps and marshes,
widespread under cold climatic conditions. The
fauna in question occurs in the lowermost part of pro-
files Sk-I, Sk-IV and Sk-VII (Fig. 3).

THE GYRAULUS LAEVIS AND PISIDIUM OBTUSALE
LAPPONICUM ASSEMBLAGE [GL, POL]

These taxa, accompanied by Pisidium lilljeborgii
Cless., P. stewarti Per. and other cold-tolerant water
species are the most important components of this
community. A limited proportion of higrophile snails:
Vertigo genesii (Gred.), V. geyeri Lindh. is the character-
istic feature of the described fauna. This assemblage
inhabits small, shallow water bodies or flat zones of
big lakes. It can be regarded as typical for the Late
Glacial (S. W. ALEXANDROWICZ 1981, 1987, 1995, S. W.
ALEXANDROWICZ et al. 1998, S. W. ALEXANDROWICZ &
W. P. ALEXANDROWICZ 1995a, W. P. ALEXANDROWICZ
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1999). This fauna was found in the lowermost part of
log Sk-III (Fig. 3).

THE PLANORBIS PLANORBIS ASSEMBLAGE [PP]

It is a community comprising two groups of mol-
luscs. One is represented by taxa living in temporary
water bodies, such as Planorbis planorbis (L.), Lymnaea
truncatula (Müll.), Pisidium obtusale (Lam.) accompa-
nied by euryoecious water molluscs (Lymnaea peregra
(Müll.), Stagnicola palustris (Müll.), Lymnaea turricula
(Held), Anisus vortex (L.), A. contortus (L.), Pisidium
casertanum (Poli), P. subtruncatum Malm). Higrophile
land snails (Succinea putris (L.), S. elegans Risso,
Perforatella rubiginosa (A. Sham.)) belong to the sec-
ond group. This fauna is typical for peat-bogs and
found in the upper part of the log Sk-II (Fig. 3).

THE BITHYNIA TENTACULATA ASSEMBLAGE [BT]

The fauna is characterised by the dominance of
molluscs living in lakes and water bodies partly open
and partly overgrown by bulrush. Shells and opercula
of Bithynia are its principal components. Numerous
other water species of limited climatic tolerance, like
Anisus contortus (L.), A. vortex (L.) and others are also
noted. Cold-loving species are absent or can be re-
garded as accessory elements of the community. Bithy-
nia is represented mainly by opercula, while shells
occur rarely. It is typical for the shallow zones of lakes
overgrown by bulrush (STEENBERG 1917, S. W.
ALEXANDROWICZ 1980, 1987, 1989, S. W. ALEXANDRO-
WICZ & TCHÓRZEWSKA 1981, W. P. ALEXANDROWICZ &
SAN’KO 1997, W. P. ALEXANDROWICZ 1999). The men-
tioned fauna corresponds with the Early Holocene. It
was found in profiles Sk-IV and Sk-VII (Fig. 3).

THE LYMNAEA ASSEMBLAGE [LY]

This richest community found in lacustrine chalk
filling the ancient lake in Ró¿yny is composed of water
snails of wide ecological tolerance: Lymnaea peregra
(Müll.), Stagnicola palustris (Müll.), Lymnaea turricula
(Held), Anisus vortex (L.), A. contortus (L.), Pisidium
milium Held, P. casertanum (Poli), P. subtruncatum
Malm and others. Land snails occur sporadically. This
fauna, inhabiting both big lakes and small shallow wa-
ter bodies, was commonly reported from Holocene
lake sediments (BRODNIEWICZ 1978, S. W. ALEXAN-
DROWICZ 1989, 1998, S. W. ALEXANDROWICZ et al.
1989, W. P. ALEXANDROWICZ 1999, WOJCIECHOWSKI
2000 and others) (Fig. 3).

CONCLUSIONS

Communities of molluscs have been associated
with ancient habitats in relation to the climate. The
assemblages described above reflect the evolution of
the lake basin in Ró¿yny near Skowarcz during the
Late Glacial and Early Holocene. Particular types of
fauna correspond with phases of formation, develop-
ment, declining, and filling of the lake, gradually
transformed into a peat-bog, swamps and finally into a
wet meadow.

The first phase of development of the lake in
Ró¿yny corresponds with Young Dryas. During this
period small, temporary or permanent kettles, usually
overgrown by plants were scattered in the lake basin.
They were inhabited by a fauna abounding in cold-
tolerant water species (the Gyraulus laevis and

Pisidium obtusale lapponicum assemblage). Young
Dryas was the maximum phase of development of
swamps and marshes. It is evidenced by the wide dis-
tribution of the community with a high proportion of
cold-loving snails preferring humid habitats (the Ver-
tigo genesii and V. geyeri assemblage) (S. W.
ALEXANDROWICZ 1989, 1995, S. W. ALEXANDROWICZ
et al. 1989, S. W. ALEXANDROWICZ & W. P. ALEXAN-
DROWICZ 1995a, b, W. P. ALEXANDROWICZ & SAN’KO
1997, W. P. ALEXANDROWICZ 1999) (Fig. 4).

Following the progressive amelioration of the cli-
mate during the Early Holocene, the mentioned
fauna became gradually enriched with taxa typical for
moderately warm zone, while the percentage of
cold-tolerant species decreased markedly. During the
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Fig. 3. Mollusc assemblages in the profiles from the ancient
lake in Ró¿yny
KA – age BP in thousands of years; ST – stratigraphy: AL
– Alleröd, YD – Young Dryas, PB – Preboreal, BO –
Boreal, AT – Atlantic, LG – Late Glacial, HL – Holocene;
for the lettering of the profiles see Fig 1; Malacofauna:
Bt – Bithynia tentaculata (L), Vg – Vertigo genesii (Gred.),
Vge – Vertigo geyeri Lind., Ly – Lymnaeidae, Pb –
Perforatella bidentata (Gmel.), Vpu – Vallonia pulchella
(Müll.), Gl – Gyraulus laevis (Ald.), Pol – Pisidium
obtusale lapponicum Cless., Pp – Planorbis planorbis (L.)



Preboreal and Boreal Phases the shallow kettle trans-
formed gradually into a larger and deeper lake with a
rich plant vegetation. The central part of this basin
was inhabited by a differentiated community of water
molluscs (the Lymnaea assemblage). The fauna with a
high porportion of opercula of Bithynia tentaculata
(L.) developed in the marginal zones overgrown by
bulrush (assemblage with Bithynia tentaculata). Lacus-
trine chalk containing the assemblage with Lymnaea
was dated with radiocarbon method at 8,490±100 years
BP (Gd-5123). Communities with dominance of land
snails represent shores of the lake. Two types of envi-
ronments can be distinguished. Alder wood and hu-
mid wooded areas were inhabited by the fauna with
predominance of Perforatella bidentata (Gmel.), while
the occurrence of wet meadows is evidenced by the as-
semblage with Vallonia pulchella (Müll.) (Fig. 4). The
main phase of accumulation of calcareous gyttja and
lacustrine chalk corresponds with the described pe-
riod. The lake was gradually filled by these deposits.
Peat overlaying calcareous deposits, connected with

the Atlantic Phase marked the last stage of develop-
ment of the ancient lake in Ró¿yny. In the central part
of the basin small, flat, shallow and mostly temporary
water bodies were inhabited by the Planorbis planorbis
assemblage. Marginal zones of the lake were com-
pletely overgrown and transformed into a wet
meadow. The Vallonia pulchella assemblage corre-
sponds with these areas (Fig. 4).

The succession of the mollusc assemblages indi-
cates phases of development of the lake in Ró¿yny
during the Late Glacial and Holocene. The first stage
of evolution of the water body is associated with the
Young Dryas. Several lakes and depressions filling
temporary with water have being formed during this
period (W. P. ALEXANDROWICZ 1999, WOJCIECHOWSKI
2000). The small, initial kettle developed in local melt
depression was inhabited by a poor assemblage with a
high proportion of cold-loving water molluscs. It was
surrounded by woodless, humid, tundra-type land-
scape. During the Early Holocene the mentioned
kettle transformed into a shallow lake with rich plant
vegetation. It was inhabited by differentiated mollusc
communities dominated by euryoecious water spe-
cies. Swamps, marshes and wet meadows, partly cov-
ered by alder woods occurred on the shores of the
lake. At the end of the Boreal Phase the gradual low-
ering of ground water level was observed (STARKEL
1977, RALSKA-JASIEWICZOWA & STARKEL 1988, W. P.
ALEXANDROWICZ 1999, WOJCIECHOWSKI 2000). This
process and the progressive development of vegeta-
tion as well as filling with sediments were the main fac-
tors responsible for the decline of the lake and its
transformation into a peat-bog and finally into a wet
meadow.

Two main sequences of the mollusc fauna can be
distinguished in deposits filling the ancient lake in
Ró¿yny. They reflect changes of environment during
the Young Dryas, Late and Middle Holocene. The first
sequence corresponds with the shores of a lake (Fig. 5
SH). During the Young Dryas the fauna was domi-
nated by marsh-dwelling snails preferring cold cli-
mate (Vertigo genesii (Gred.), V. geyeri Lindh.) accom-
panied by higrophile species of wide thermal toler-
ance (Succinea putris (L.), S. elegans Risso). Since the
beginning of the Holocene the number of taxa of
more limited climatic tolerance increase markedly.
Shores of the lake were partly overgrown by alder
wood. Shade-loving species such as Perforatella
bidentata (Gmel.) appeared in these zones. The alder
wood was surrounded by open, moist and swampy
areas inhabited by meadow, higrophile taxa and even
by water molluscs typical for temporary kettles:
Vallonia pulchella (Müll.), Carychium minimum Müll.,
Planorbis planorbis (L.), Pisidium obtusale (Lam.) and
others. During the Middle Holocene wet meadows be-
came the dominant type of shore habitat (Fig. 5).

The second type of mollusc sequence corresponds
with the evolution of the water body (Fig. 5 LK). A
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Fig. 4. Scheme of evolution of the ancient lake in Ró¿yny
during Late Glacial, Early and Middle Holocene
YD – Young Dryas, PBO – Preboreal, BO – Boreal, AT –
Atlantic; T – subarctic tundra, SL – shallow water bodies,
OL – overgrown water bodies, PB – peat-bogs, OP –
open environment, MF – woodland environment, L –
lake. Malacofauna: Bt – Bithynia tentaculata (L), Vg –
Vertigo genesii (Gred.), Vge – Vertigo geyeri Lind., Ly –
Lymnaeidae, Pb – Perforatella bidentata (Gmel.), Vpu –
Vallonia pulchella (Müll.), Gl – Gyraulus laevis (Ald.), Pol
– Pisidium obtusale lapponicum Cless., Pp – Planorbis
planorbis (L.)



shallow water basin was formed most probably during
the Younger Dryas. It was inhabited by cold-tolerant
water species such as: Pisidium obtusale lapponicum
Cless., P. lilljeborgii Cless., P. stewarti Pers., Gyraulus
laevis (Ald.). At the beginning of the Holocene this
kettle transformed into a larger and deeper lake with
rich vegetation. Cold-loving taxa were gradually re-
placed by molluscs preferring warmer climate:
Bithynia tentaculata (L.), Lymnaea peregra (Müll.), L.
turricula (Held), Stagnicola palustris (Müll.), Anisus

vortex (L.) and many others. The Early Holocene age
of this fauna is indicated by the radiocarbon date
(8,490±100 years BP (Gd-5123)). The lowering of the
ground water level in the Boreal Phase as well as over-
growing and filling with sediments were the main fac-
tors responsible for the transformation of the lake
into a peat-bog. The fauna with a dominance of spe-
cies typical for the temporary water bodies (Planorbis
planorbis (L.), Pisidium obtusale (Lam.)) corresponds
with these processes (Fig. 5). Similar schemes of lake
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Fig. 5. Mollusc successions of the Late Glacial, Early and Middle Holocene sediments filling the ancient lake in Ró¿yny
SH – Shores of the lake, MZL – Marginal zone of the lake, LK – Lake; AL – Alleröd, YD – Yuong Dryas, EH – Early
Holocene, MH – Middle Holocene, LH – Late Holocene; T – subarctic tundra, SL – shallow water bodies, OL –
overgrown water bodies, PB – peat-bogs, WM – wet meadows, MF – moist forests



evolution in Northern Poland based on the results of
palaeographical, palynological as well as malaco-
logical analysis were described by several authors
(STARKEL 1977, S. W. ALEXANDROWICZ 1980, 1988,
1989, 1991, 1995, PAWLIKOWSKI et al. 1982,

RALSKA-JASIEWICZOWA & STARKEL 1988, W. P.
ALEXANDROWICZ 1999, WOJCIECHOWSKI 2000 and
others).
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