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A living adult and two fresh shells of the freshwater snail Gyraulus rossmaessleri (Auerswald, 1852)
(Gastropoda, Planorbidae) were found in the lower Morava River alluvial plain in SW Slovakia after

thirty-eight years.

The shell of Gyraulus rossmaessleri is small- to me-
dium sized, usually not exceeding 4 mm in diameter
and 1.3 mm in height. It is similar to Gyraulus laevis
(Alder, 1838) in shape, but umbilicus and sutires are
shallower; the whorls are rounded, never angled or
keeled. The aperture has a characteristic thickened lip
(that does not necessarily terminate growth). Growth
marks indicating growth interruptions are regularly
present (desiccation of habitat). The surface is not
smooth, but rather dull, with a very fine reticulate
sculpture (spiral striae very close to each other). The
colour is reddish brown (MEIER-BROOK 1983).

Locality and material examined: SW Slovakia, 4 km
W from village of Zavod (48°32°47” N, 16°57°52” E)
(grid reference databank of Fauna of Slovakia DFS —
7468c), temporary pool in forest fragment of the non-
inundated area behind the dam, gravel-sandy bottom
covered with mud and thick layer of poplar and ash
leaves (Fig. 1), 149.0 m a.s.l., 8 October, 2001, E.
Bulankové and J. Halgos leg., one living adult and two
fresh shells found. The material was not dissected,
identified only by shell morphology. T. Cejka det. et
coll., M. Horsak rev.

Distribution: Gyraulus rossmaessleri is an European
species with very restricted central European range. Its

more or less continuous occurrence is known from S,
W, central and eastern Europe: Germany (MEIER-
BROOK 1983; GLOER 2002), Austria (FALKNER 1995),
Czech Republic (JURICKOVA et al. 2001), Slovakia
(LUCIVIANSKA &  STEFFEK  1991), Switzerland
(TURNER et al. 1998), Poland (PIECHOCKI 1979), Hun-
gary (RICHNOVSZKY & PINTER 1979); according to
SCHLESCH (1942) in Lithuania as well.

Lisicky (1991) did not mention the species in the mo-
nograph of Slovak molluscs; few records were discov-
ered by LUCIVIANSKA & STEFFEK (1991) in collection
of T. Weisz from 1960s (the latest record came from
1963, village of Senné, East Slovakia). CEJKA (2000)
found 3 fresh empty shells in the flood debris of the
Danube River in the Bratislava City.
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Fig. 1. The habitat of the freshwater snail Gyraulus rossmaessleri in the dried-up stage (SW Slovakia, the lower

Morava River)
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Populations of the freshwater snail Gyraulus rossmaessleri (Auerswald, 1852) (Gastro-
poda, Planorbidae) were found at 4 sites in the Meandry Smédé Nature Reserve (Northern
Bohemia, Czech Republic). In Bohemia this species has not been found for last 25 years
and the nearest localities with its known occurrence in the past are situated about 100 km

to the south-west.

Introduction

Gyraulus rossmaessleri (Auerswald, 1852) is ac-
cording to MEIER-BROOK (1983) an European spe-
cies with very restricted Central European range but
GLOER (2002) mentioned holarctic distribution. In
comparison with other species of genus Gyraulus
this gastropod inhabits especially temporary pools
and wetlands. Conchs of G. rossmaessleri are often
similar to non-angled conchs of G. acronicus (A.
Férussac, 1807) and dissection is useful and often
necessary for determination.

Distribution in the Czech Republic

Gyraulus rossmaessleri is mentioned from the
Czech Republic for the first time in MACHA (1963)
from Silesia. Revision of material in different col-
lections (National Museum of Prague, private col-
lection of P. Kuchat — owner L.R. Kolouch) showed
that this species occurred in the past also in North-
Western Bohemia and in Eastern Bohemia (BERAN
2002). New sites with occurrence of this species in
the Litovelské Pomoravi Protected Landscape Area
(Central Moravia) mentioned BERAN (2000). Re-
cently it is known from the Litovelské Pomoravi
PLA (Central Moravia), Poodii PLA, Ostrava sur-
roundings, Opava surroundings (all Silesia) (BERAN
2002). Distribution of this gastropod in the Czech

Republic in different periods is shown in BERAN
(2002).

G. rossmaessleri in the Czech Republic inhabits dif-
ferent types of temporary wetlands — alder carrs,
swamps overgrown with Glyceria spp., Carex spp.,
small temporary pools or canals in floodplain forest
or meadows. All these types of wetlands are endan-
gered especially outside of protected sites by differ-
ent human activities (e.g., river regulation, soil
draining).

New records

New sites with occurrence of G. rossmaessleri were
found in the Meandry Smédé Nature Reserve
(Northern Bohemia) near Czech — Poland border in
2004. These new sites are mentioned below. Data
are as follows — geographical coordinates, code of
the mapping field for faunistic grid mapping (cf.
PRUNER & MiKA 1996), name of the nearest settle-
ment, description of the site, altitude, name of
finder, number of collected individuals, date of in-
vestigation): 50°59°18” N, 15°01’42” E, 5056,
Filipovka, temporary ditch near border of Meandry
Smédé NR 400 m from the railway station
Filipovka, 235 m, L. Beran, 6 ex., 25 April 2004;
50°59°06” N, 15°01°24” E, 5056, Filipovka, sedge
marsh 10 m outside of the Meandry Smédé NR



about 500 m from the railway station Filipovka,
235 m, L. Beran, 10 ex., 25 April 2004; 50°59°08”
N, 15°01°34” E, 5056, Filipovka, 5056, swamp in
the Meandry Smédé NR near ditch 600 m to the
south from the railway station Filipovka, 235 m, L.
Beran, 3 ex., 25 April 2004; 50°59°06” N, 15°01°36”
E, 5056, Filipovka, ditch about 100 m before its in-
flow to the Sméda River in the Meandry Smédé NR,
235 m, L. Beran, 4 ex., 1 January 2004. Dissection
of selected specimen confirmed the previous deter-
mination according conchs.

At mentioned localities G. rossmaessleri was found
together with Galba truncatula (O.F. Miiller, 1774),
Aplexa hypnorum (Linnaeus, 1758), Anisus leu-
costoma (Millet, 1813), Pisidium obtusale (La-
marck, 1818), and P. casertanum (Poli, 1791).

In Bohemia this species has not been found for last
25 years and the nearest localities with its known
occurrence more than 25 years ago are situated
about 100 km to the south-west.
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In last two decades Ferrissia clessiniana (Jickeli, 1802) was observed in anthropogenic water-
bodies in Silesia (Southern Poland). Formerly this species was found only in Western and
Central Poland. In Silesia it settles the subsidence ponds, sand- and gravel-pits and dam
reservoirs, where lives mostly in the rush belts. In the absence of vegetation F. clessiniana
inhabits the stones, covered with periphyton layer, and the remains of decayed water-plants

and leaves of waterside trees. Never forms the dense populations.

Introduction

The settlement of freshwater habitats by molluscs is
interesting because of the rate of appearance in
newly created in result of human activity water-
bodies (STRZELEC 1993). Origin of such habitats
makes up for the disappearance of natural fresh-
water environments, what is the cause of loss in
biodiversity on the disturbed area. Most of anthro-
pogenic water-bodies despite of their origin are
small and their water level varies periodically du-
ring year.

In small anthropogenic reservoirs in which small
diversity of niches occurs, the disturbance of
environmental conditions are easily perceptible. In
result, in such water bodies, particularly when they
are situated in regions being under intensive human
impact the animal species diversity is in general
smaller than in natural freshwater habitats
(STRZELEC & SERAFINSKI 2004).

In anthropogenic water-bodies the alien animal
species sometimes appear, coming from other
geographical regions, and influence the native
fauna, causing at times its impoverishment. This
fact was noted in relation to the new-zealand mud-
snail (Potamopyrgus antipodarum), which in settled
various habitats reduced the abundance and
diversity of native snail communities (STRZELEC
1992). The survival of invaders in new habitat
depends on different environmental factors, namely

habitat stability, physico-chemical water characters,
vegetation and food abundance, as well as the kinds
of bottom sediments. It is the cause that the most
successful colonisers among snails are the
ubiquitous, tolerant species (STRZELEC & SERAFIN-
SK12004).

In the second half of 20" century on the urbanized
and industrialized area of Silesia three alien snail
species were observed to the first time in an-
thropogenic water-bodies. They were: mediterrane-
an Physella acuta (Draparnaud) from the early
seventies, new-zealand Potamopyrgus antipodarum
(Gray) from eighties and Ferrissia clessiniana (Jic-
keli) from the last two decades.

The first findings of the last species are known
from 1986, when it was found in artificially heated
Konin lakes in Central Poland and published under
the name Ferrissia wautieri (Mirolli) by PIECHOCKI
(1986). In following years it was found in single
habitats of stagnant waters in Central and Northern
Poland (BERNARD 1994, WLOSIK-BIENCZAK 1994,
STRZELEC & LEWIN 1996), whereas in neighbou-
ring regions the number of Ferrissia clessiniana
findings increased from year to year (e.g. BERAN
2002).

In above-mentioned regions of Poland, Ferrissia
clessiniana co-occurred always together with
Gyraulus albus and Radix peregra and often with
Segmentina nitida and Lymnaea stagnalis. All
collected specimens were found on partly decayed



remains of Typha latifolia or on its living stems, but
not on other plants of abundant vegetation.

Study area and study sites

Silesia, the southern area of Poland, bordering upon
Czech Republic, is the most industrialized and
urbanized region of the country. During thirty years
of malacological studies, which have included more
than 250 anthropogenic water bodies, the first
findings of Ferrissia clessiniana were known from
the late ninetieths and during next years it was
found in 17 habitats of different origin and kind.
There were sand- and gravel-pits [Nos. 1-2 —
Graboszyce (50°02' N, 19°14" E), 3 — Dzierzno
(50°17' N, 18°40" E), 4 — Sosnowiec (50°18' N,
19°10" E), 5 — Tychy (50°08' N, 18°59' E), 6 —
Zabrze (50°19' N, 18° 47" E)], subsidence ponds [7
— Siemianowice (50°18' N, 19°02' E), 8-9 — Czutdéw
(50°08' N, 18°59' E), 10 — Zabrze, 11 — Knurow
(50°13' N, 18°40' E)] and dam reservoirs [12-14 —
Katowice (50°16' N, 19°01' E), 15-17 — Rybnik
(50°07' N, 18°32' E)].

The general characteristics of these kinds of water-
bodies are given in STRZELEC & SERAFINSKI
(2004). They differ in respect of area and depth.
Pits and subsidence ponds are small, rarely of area
greater than several ha, whereas the area of dam
reservoirs exceeds sometimes several hundreds ha.
Most of studied water-bodies are situated near
urban agglomerations and are under heavy human
impact. Their bottom is differently developed
because of various origin. For subsidence ponds
characteristic is bottom with thick layer of mud,
with great addition of mineral substances. In pits
and dam-reservoirs the bottom is of sand or gravel,
covered with thin layer of silt.

In sunny places on stable bottom in all water-bodies
occurred the plant conglomerations of various
abundance and diversity, dependent on the fluc-
tuation of water level, caused by seasonal changes
of temperature as well as by human intervention.
During study period 17 species of water plants were
found in studied habitats, most of them are
characteristic for eutrophic conditions. The occur-
rence of plant species in particular sites is shown in
Table 1.

In subsidence ponds and dam reservoirs the most
common were Typha latifolia and Glyceria
maxima, whereas in pits Elodea canadensis and
Acorus calamus. Only in dam-reservoir the rush-
belts of Phragmites australis and Glyceria aquatica
were observed.

Material and methods

The snails were gathered from the area of 1 m? in
each water-body, from plant remains and living

plants, stones and submerged objects, as well as
from sieved bottom sediments. The sampling sites
were selected according to environmental diversity.
Materials were collected in summer months.

The nomenclature of snail species is adapted from
GLOER & MEIER-BROOK (1998).

In tables the density of snails (as individuals per
1m?) is given as follows:

..single specimen

..2-5 specimens

..6—10 specimens

..above 10 specimens

Sowp

Results and discussion

In the study area Ferrissia clessiniana were found
most commonly on submerged leaves of water
plants and on stems of Typha latifolia and Glyceria
aquatica. In the absence of plant it settled the
submerged stones covered with periphyton layer (as
Dzierzno and Czutéw), the decayed leaves of
waterside trees (in Zabrze) and the plant detritus
deposited on the bottom.

The periodical fluctuation of water level and even
its lack in some periods, what is characteristic for
postindustrial water-bodies, are the factors limiting
the occurrence of snails. Although Ferrissia
clessiniana has at disposal the adaptation to the
survival of dry periods in form of septum formation
in young individuals, in studied periodically drying
habitats the septal forms were found only rarely.

In all water-bodies Ferrissia clessiniana occurred
mainly in littoral insolated zone together with 16
other snail species (Table 2). In particular water-
bodies there occurred from 3 to 11 species. The co-
occurrence of some species with Ferrissia clessi-
niana was very different one. In dam reservoirs it
was found most often with Potamopyrgus antipo-
darum and Physella acuta, in sand and gravel-pits
with Radix peregra and Gyraulus albus, whereas in
subsidence ponds with Segmentina nitida, Radix
auricularia and Planorbarius corneus.

The most interesting is the occurrence of big
population of studied species in artificially heated
dam-reservoirs in Rybnik (STRZELEC 1999). It
seems that this mediterranean species was
confronted there with particularly convenient
conditions, what resulted in increase of population
size. It was observed in relation to other species
introduced from warmer than central-European
climate, e.g. Physella acuta and Potamopyrgus
antipodarum.

Similarly as in other regions the populations
Ferrissia clessiniana undergo changes during year.
Independently of their size they appear and
disappear alternately in the same place. It may
result both of reproductive processes and of the
translocations conditioned by day length.



Table 1. The vegetation of particular water- bodies.

Species Sand-and gravel- pits Subsidence ponds Dam reservoirs
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1 Polygonum amphibium L. X X X X X X
2 | Nuphar lutea (L.) Sm X
3 | Ceratophyllum demersum L. X X X X X X
4 | Myriophyllum verticillatum L. X X X X X
5 | Sagittaria sagittifolia L. X
6 | Alisma plantago-aquatica L. X
7 | Hydrocharis morsus ranae L. X X X
8 | Elodea canadensis Michx. X X X X X X
9 | Potamogeton natans L. X X X X X
10 | Potamogeton crispus L. X X X X X
11 | Iris pseudoacorus L. X X X
12 | Schoenoplectus lacustris (L.) Palla X
13 | Phragmites australis (Cav.) X X X X X X X X
14 | Glyceria aquatica (L.) Wahlb X X X X X X X X X X
15 |Lemna minor L. X X X X X X X X X
16 | Acorus calamus L. X X X X X
17 | Typha latifolia L. X X X X X X X X X X X X X

Species number 7 5 2 6 4 5 7 11 5 3 5 3 4 3 5 7 6




Table 2. The snail communities in particular water-bodies.

Species Sand and gravel pits Subsidence ponds Dam reservoirs

1 2 3 4 5 8 9 10 11 12 13 14 15 16 17
1 | Potamopyrgus antipodarum (Gray, 1843) A D D D C D D D D
2 | Bithynia tenatculata (Linnaeus, 1758) A
3. | Physa fontinalis (Linnaeus, 1758) D
4 | Physella acuta (Draparnaud, 1805) D B D D B C C
5 | Lymnaea stagnalis (Linnaeus, 1758) B D A B B D B
6 | Radix peregra (O.F. Miiller, 1774) D D B D D A B A B B
7 | Radix auricularia (Linnaeus, 1758) A C A D
8 | Planorbis planorbis (Linnaeus, 1758) B A A D
9 | Galba truncatula (O.F. Miiller, 1774) D
10 | Anisus vortex (Linnaeus, 1758) B A A D
11 | Bathiomphalus contortus (Linnaeus, 1758) B
12 | Gyraulus albus (O.F. Miiller, 1774) D D A C D B B B D B C B
13 | Armiger crista (Linnaus, 1758) A A B D B
14 | Segmentina nitida (O.F. Miiller, 1774) B A B A A B D D B B B
15 | Planorbarius corneus (Linnaeus, 1758) B A D C A B
16 | Ferrissia clessiniana (Jickeli, 1802) B A B D D D B C B B B D D C C
17 | Acroloxus lacustris (Linnaeus, 1758) B A A
18 | Species number 7 8 8 8 7 8 7 7 5 3 4 6 8 4 11




According to LiLL (1990) Ferrissia clessiniana spre-
ads along river-systems in plant remains while by
birds and men assistance to isolated water bodies.
From among studied habitats only subsidence ponds
are beyond the flowing systems. It is, together with
unfavorable physico-chemical conditions, the reason
that proportionally fewer habitats of the last kind are
colonized by Ferrissia clessiniana.

The obtained results show any negative impact on the
native snail fauna, what was stated in relation to
Potamopyrgus antipodarum in postindustrial ponds
(STRZELEC 2005).
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Gastropods in different types of cellars, nature caves, abandoned galleries, and military
bunkers have been studied. The major part of localities is situated in W and SW Bohemia,
findings from other parts of the Czech Republic are scarce. Species at different types of
subterranean shelters are listed. Some interesting features, e.g., remarkable species, big
specimens, depigmented populations, and hibernating snails, are mentioned.

Introduction

Although molluscs are well-studied group of animals,
no complex studies from subterranean shelters (exclu-
ding troglobionts) were published. Several data are
available on occurrence of typical species (e.g., Lima-
cus flavus, Limax maximus, Oxychilus cellarius, O.
draparnaudi, etc.) in cellars, predominantly in papers
on mollusc faunas in towns (KLAUSNITZER 1988,
SEIDL 1955, JURICKOVA 1995, STRZELCZYK 1995).
Preliminary results of the author’s survey were publi-
shed (DVORAK 1999), as well as summary of records
from limestone caves of SW Bohemia (DVORAK
2003). This study uses data, which were published in
both papers (DVORAK 1999, 2003) and adds new
unpublished data.

Material and Methods

Gastropods were found within the entire space of the
shelter — on walls, ceilings, and grounds, under bricks,
wood blocks, or in debris. The author did this research
with a hand lamp and under a direct picking; sifting
was not used. The research was done mostly in a win-
ter time due to a possible immigration of gastropods
from a cold outer neighbourhood. Collected specimens
were determined according to LOZEK (1956) and KER-
NEY et al. (1983). Specimens of Deroceras reticula-
tum, Limacus flavus, as well as some specimens of
Limax sp., Arion sp., Aegopinella sp., Oxychilus sp.,
and Lehmannia marginata were dissected. The major

part of collected specimens is deposited in the author’s
collection.

List of localities

All localities are listed in the following order: number
of a grid system of the Czech Republic (PRUNER &
MIKA 1996), locality (listed alphabetically), stand, and
date(s) of findings. See information map of localities
on Fig. 1.

1 5644, Korunni, gallery, 12 Feb 2000. 2 5739, Pod-
hradi, cellars of former castle Neuschloss, 4 Feb 1997,
6 Feb 1998, 11 Feb 2001. 3 5739, Podhradi, cellars of
former castle Spodni zdmek, 3 Feb 2004. 4 5740,
Horni Luby, cellars of castle, 12 Feb 2001, 24 Feb
2003, 3 Feb 2004. 5 5743, Karlovy Vary, cellars of
hotel Sevastopol, 12 Feb 2000. 6 5839, Hazlov, gallery
by creek, 4 Feb 2003. 7 5839, Liba, cellars of castle,
11 Feb 2001. 8 5839, Pomezna, cellars of former fort-
ress, 11 Feb 2001, 4 Feb 2003. 9 5840, Skalna, cellars
of castle, 14 Feb 1996, 4 Feb 1997, 6 Feb 1998, 15 Feb
1999. 10 5840, Skalna, small cellar near house No.
198, 4 Feb 1997, 6 Feb 1998, 15 Feb 1999. 11 5840,
Stary Rybnik, cellars of castle, 14 Feb 1996, 4 Feb
1997, 3 Feb 2004. 12 5841, Kostelni Bfiza, cellars
under castle park, 13 Feb 1996, 10 Feb 2001, 31 Jan
2003. 13 5842, Horni Slavkov, cellars behind former
petrol pump, 13 Feb 1996, 2 Feb 1997, 6 Feb 1998, 10
Feb 2001, 31 Jan 2003. 14 5842, Loket, cellars by
bridge near porcelain factory Thun, 1 Feb 2004. 15
5842, Loket, cellars by railway station, 4 Feb 1997. 16
5842, Staré Sedlo, cave Kanci, 25 Feb 2003.
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Fig. 1. A schematic map of surveyed localities.

17 5842, Udoli, cellar of house, 1 Feb 2004. 18 5844,
Luka, brewery cellars, 14 Feb 1999, 12 Feb 2000. 19
5845, Zlaty vrch, gallery, 12 Feb 2000, 12 Feb 2001.
20 5940, Kyselecky Hamr, cellar, 1 Feb 2003. 21
5941, Krasna Lipa, cellars of former castle, 10 Feb
2001, 31 Jan 2003. 22 5941, Zamek Kynzvart, cellars
of brewery, 12 Feb 1996. 23 5941, Zamek KynZzvart,
cellars in the rock, 5 Feb 1997. 24 5942, Becov nad
Teplou, small cellar near turning to Louka, 9 Feb
2001, 1 Feb 2003, 29 Jan 2004. 25 5942, Be¢ov nad
Teplou, gallery, 7 finds from Jan—Feb 1996-2004. 26
5942, Prameny, gallery Leva Amalka, 5 Feb 1998. 27
5943, Becov nad Teplou, cellars of castle, 9 Feb 2001,
31 Jan 2003. 28 5943, BeCov nad Teplou, gallery
under railway line, 13 Feb 1996. 29 5943, Touzim,
cellars of castle, 12 Feb 1999. 30 6042, Bonénov,
gallery Portal, 2 Feb 2003. 31 6042, Michalovy Hory,
gallery Barbora, 6 finds from Jan—-Feb 1996, 1999—
2004. 32 6042, Pistov, small cellar, 4 Feb 1998, 13
Feb 2000, 9 Feb 2001. 33 6042, Vyskovice, gallery
Cave of Incas, 2 Feb 1997, 13 Feb 2000. 34 6042,
Vyskovice, gallery S jezirkem, 2 Feb 1997, 13 Feb
1999, 13 Feb 2000. 35 6043, Klaster Tepla, cellars of
monastery, 9 Feb 2001. 36 6047, Liblin, cellars of
distillery, 6 finds from Jan—Feb 1996, 1997, 2000—
2004. 37 6048, Modtejovice, small cellar by road, 10
Feb 2000, 6 Feb 2001. 38 6142, Plana u Marianskych
Lazni, cellars of house No. 770, 19 Apr 2003. 39 6147,
Svinna, cellars of castle, 10 Feb 2000, 6 Feb 2001, 28
Jan 2003, 28 Jan 2004. 40 6148, Pliskov, gallery on

hill Bukov, 28 Jan 2003. 41 6243, Stiibro, gallery
Urban II, 26 Jan 2004. 42 6243, Sttibro, gallery Urban
1V, 27 Jan 2003. 43 6345, ChotéSov, cellars of mona-
stery, 5 finds from Jan—Feb 1996-2003. 44 6346, Dol-
ni Lukavice, cellars of gardening., 7 Feb 1996, 8 Feb
2000, 30 Jan 2001, 20 Feb 2003 45 6349, Lazsky
rybnik reservoir, upper tunnel in dike, 27 Feb 2001. 46
6443, HorSovsky Tyn, cellars of castle, 13 Feb 1997, 7
Feb 2000. 47 6444, Holysov, gallery, 6 Feb 1996, 13
Feb 1997, 7 Feb 2000, 29 Jan 2003. 48 6445, Cervené
Porici, cellars of brewery, 8 Feb 2000. 49 6445, Rou-
pov, cellars of castle, 14 Feb 1997. 50 6447, Blovice,
cellars of manor, 8 Feb 2000, 20 Feb 2003. 51 6469,
Olomouc, cellars of house in Heydukova street, 14
Nov 2003. 52 6545, Chudenice, gallery Na Vapence,
25 Oct 2000. 53 6547, Nepomuk, cellars of brewery,
14 Feb 1997. 54 6548, Zlata hora, gallery, 7 Jan 1997.
55 6554 Chynov, Chynovska cave, 16 May 2000. 56
6645, Loreta, gallery, 9 finds from Jun, Apr, Jul, Dec
1998-2002. 57 6645, Tynec, cellars of castle, 7 Feb
1996. 58 6646, Mlazovy, cellars of castle, 6 finds from
Jan, Mar, Nov, Dec 1995, 1996, 1998, 2000. 59 6647,
Nalzovské Hory, cellars of castle, 11 Jul 1996. 60
6648, Prachen, gallery, 27 Nov 1996, 21 Mar 1997, 21
Jul 1999, 13 Oct 2000. 61 6666, Moravian Karst, Hadi
cave, 10 Mar 2001. 62 6666, Moravian Karst, cave in
valley Vajecnik, 29 Jul 2001. 63 6666, Moravian
Karst, Jurova cave, 19 Dec 2001. 64 6744, Svata Kate-
fina, gallery, 7 finds from Nov—Jan 1998-2003. 65
6745, Brezi, cellars by pond, 27 Nov 2000. 66 6745,
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Cachrov, cellars of fortress, 9 Jan 1996. 67 6746, Hra-
dek u Susice, cellars of castle, 5 finds from Jan and
Nov 1996, 1997, 2000, 2001. 68 6747, Budétice, cel-
lars of house No. 10, 9 finds from almost all months
1996, 1999-2002. 69 6747, Cepice, gallery, 33 finds
from almost all months 1996, 1999-2004. 70 6747,
Dobrsin, cave Na Svatu, 23 Apr 2000, 22 May 2001,
27 Feb 2002, 16 Oct 2002. 71 6747, Chanovec, galle-
ry, 15 finds from different months 1996-2003. 72
6747, Rabi, cellars of castle, 3 Dec 2003. 73 6747,
Susice, Lysandrovské sklepy cellars (No. 310), 29 Nov
2000, 27 Feb 2002. 74 6747, Susice, gallery U distic-
ky, 7 finds from Nov—Jan 1997-2002. 75 6747, SuSice
- pod Svatoborem, cellar of summerhouse of J. Havra-
nek, 19 Jul 1999 76 6747, Susice - pod Svatoborem,
cellar of summerhouse of R. Sloup, 13+20 Jul 1999.
77 6747, Zichovice, cave, 26 Oct 2000. 78 6747, Zi-
chovice, small gallery, 4 finds from Nov—Jan 2000—
2003. 79 6846, Dobra Voda, cellars of school, 25 Oct
1996. 80 6846, Peklo, cave, 21 Oct 1998, 22 Nov
1999, 18 Oct 2001. 81 6846, Peklo, cave Peklo I, 13
Jan 2000, 15 Nov 2002. 82 6846, Prasily, brewery
cellars, 9 Oct 1996. 83 6847, Amalino udoli, gallery A,
20 finds from almost all months 1996-2003. 84 6847,
Amalino udoli, gallery B, 10 finds from Aug—Mar
1999-2002. 85 6847, Amalino udoli, gallery Bedfich,
6 finds from Mar, Oct, Nov 2000-2003. 86 6847,
Amalino udoli, gallery I, 15 Nov 1999, 14 Dec 1999.
87 6847, Amalino udoli, gallery II, 19 finds from
almost all months 1995-2003. 88 6847, Amalino
udoli, gallery Mysi dira, 22 Sep 1995, 15 Sep 2000. 89
6847, Amalino udoli, gallery Nad Nad¢ji, 20 Nov
1996, 27 Nov 1997, 22 Dec 1999. 90 6847, Amalino
udoli, gallery Prichodna, 9 finds from Jan, Mar, Sep—
Nov 1998-2002. 91 6847, Amalino udoli, gallery
Prekvapeni, 27 Oct 2000, 3 Oct 2001, 9 Nov 2001. 92
6847, Amalino udoli, gallery Snémovni, 15 Oct 1998,
16 Sep 1999, 15 Sep 2000. 93 6847, Amalino udoli,
gallery Stoli¢ka, 15 Sep 2000, 9 Nov 2001. 94 6847,
Amalino udoli, gallery Vefejné zachodky, 15 Sep
2000, 3 Oct 2001, 13 Mar 2002, 30 Aug 2002. 95
6847, Amalino udoli, gallery Vlevo, 16 Sep 1999, 23
Nov 2000. 96 6847, Amalino tdoli, gallery Vpravo, 19
Jan 2001. 97 6847, Amalino udoli, gallery Za kfizo-
vatkou, 5 finds from Sep—Dec 1999-2001. 98 6847,
Bohdasice, bunker 31, 1 Oct 1998. 99 6847, Buzos$na,
cellars of destroyed mill, 31 Oct 1996, 11 Sep 1997,
13 Nov 1997. 100 6847, Kasperské Hory, cellars of
house No. 184, 6 finds from Jan, Jul, Sep, Nov, Dec
1995-1997. 101 6847, Nezdice, cave Fik, 3 Feb 2002,
12 Nov 2002, 3 Jan 2004, 4 Jan 2005. 102 6847, Nové
Mestecko, bunker 34, 1 Oct 1998. 103 6847, Opole-
nec, bunker 15, 12 Sep 2000, 16 Aug 2002, 1 Sep
2004. 104 6847, Opolenec, bunker 17, 12 Sep 2000.
105 6847, Opolenec, bunker 27, 10 Sep 1999, 12 Sep
2000. 106 6847, Opolenec, bunker 28, 10 Sep 1999, 12
Sep 2000. 107 6847, Podzuklin, cellars of gamekee-
per’s lodge, 23 Nov 1999, 30 Dec 1999. 108 6847,
Podzuklin, cellars in rock, 18 Oct 2001. 109 6847,
Ramajzl, bunker 37, 2 Oct 1998, 13 Oct 1999, 15 Nov

2000. 110 6847, Ramajzl, bunker 39, 2 Oct 1998, 15
Nov 2000, 10 Oct 2001. 111 6847, Ramajzl, bunker
40, 2 Oct 1998, 13 Oct 1999, 15 Nov 2000. 112 6847,
Ramajzl, bunker 8, 25 Sep 1998, 13 Oct 1999, 15 Nov
2000. 113 6847, Strasin, cave, 10 finds from Mar,
Sep—Jan 1995-2003. 114 6847, Tuskov, bunker 11, 10
Sep 1998, 12 Sep 2000, 16 Aug 2002. 115 6847, Tus-
kov, bunker 12, 10 Sep 1999, 9 Dec 1999, 12 Sep
2000, 1 Sep 2004. 116 6847, Tuskov, bunker 13, 10
Sep 1999, 12 Sep 2000. 117 6847, Tuskov, bunker 14,
16 Aug 2002. 118 6847, Tuskov, bunker 29, 12 Sep
2000, 16 Aug 2002. 119 6847, Zdanov, bunker 22, 7
May 1998, 13 Oct 1999. 120 6847, Zdanov, bunker 23,
7 May 1998, 13 Oct 1999, 22 Mar 2001. 121 6847,
Zdanov, bunker 4, 20 Jan 1997, 13 Oct 1999, 15 Nov
2000. 122 6847, Zdanov, bunker 5, 4 Nov 1996, 15
Nov 2000, 30 Jan 2002. 123 6847, Zdanov, small
cellar by road, 15 Nov 2000. 124 6847, Zdanov, galle-
ries, 13 Oct 1998, 6 Dec 2001. 125 6847, Zlibek, bun-
ker 51, 30 Jan 2002. 126 6847, Zlibek, bunker 6, 5
finds from Jan, Mar, Sep—Nov 1998-2002. 127 6848,
Cestice, cellars under castle park, 9 Nov 2000, 16 Dec
2000. 128 6848, ékyné, cellars by castle, 16 finds
from Sep—Mar 1996-2005. 129 6848, Jaroskov, cellar
of house No. 5, 6 Nov 1994, 20 Jul 1995. 130 6848,
Maleg, cellars of house No. 6, 29 Sep 1999. 131 6848,
Maleg, cellars of school, 9 finds from almost all
months 1995-2001. 132 6848, Mladikov, cave, 28 Jan
2001, 17 Aug 2001. 133 6848, Precin, cellars of castle,
13 finds from Jun, Sep—Mar 1996-2002. 134 6848,
Vacov, cellars of house No. 74, 29 Oct 2001. 135
6848, Vacov, cellars of rectory, 30 Nov 1996. 136
6848, Vacov, small cellar by the house No. 9, 28 Sep
2001. 137 6848, Vacov, water supply shaft by panel
house, 15 Jul 1996. 138 6848, Vacov, water supply
shaft by post office, 23 Sep 1995. 139 6849, Lcovice,
cellars near castle, 6 finds from Jun, Oct, Dec—Mar
1996-1998. 140 6849, Malenice, cave Jifickova sluj,
11 Oct 2001, 8 Mar 2002. 141 6849, Malenice, cave
Na Betani, 23 Nov 1999, 3 Nov 2000, 11 Oct 2001.
142 6946, Na Vrchach, bunker 3, 25 Oct 1996. 143
6947, Zhuii, bunker 1, 30 Oct 2000, 13 Sep 2002. 144
6947, Zhuii, bunker 2, 18 Oct 1996, 30 Oct 2000, 13
Sep 2002. 145 6948, Sudslavice, cave, 5 finds from
Jan, May, Aug, Sep 1997-2002. 146 6948, Vimperk,
cellars of castle, 6 Mar 1996, 20 Dec 1999. 147 7048,
Zaton, bunker 10, 26 Jun 1996. 148 7048, Zaton, bun-
ker 9, 26 Jun 1996, 2 Oct 1997, 11 Jul 1998, 15 Nov
1998. 149 7049, Krejcovice, gallery, 16 Dec 1999, 6
Jan 2005. 150 7049, Mlynatovice, gallery, 16 Dec
1999, 10 Nov 2000. 151 7149, Chlum, cellars of for-
mer school, 22 Jan 2001. 152 7149, P¢kna, bunker 50,
22 Sep 1999. 153 7150, Michal, bunkers 18+19, 30
Sep 1997. 154 7150, Zumberska dolina, cellar of ruin,
10 Nov 2000, 11 Dec 2000. 155 7249, Hut'sky Dvir,
gallery in quarry, 29 Jun 1996. 156 7249, Zadni Zvon-
kova, bunker 20, 1 Oct 1997. 157 7250, Mokr4, cellar
of manor, 14 Mar 2000. 158 7250, Muckov, gallery,
30 Jun 1999, 21 Sep 1999, 16 Dec 1999, 2 Nov 2003.
159 7350, Svaty Tomas, cellars of castle, 1 Jul 1999,
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16 Dec 1999, 26 Jun 2000. 160 7351, Frymburk,
Faitl’s cellar, 14 Mar 2000.

List of species

Nomenclature follows JURICKOVA et al. (2001), num-
bers under every species correspond with the list of
localities.

Lymnaeidae
Radix peregra s.str. (O.F. Miiller, 1774): 26

Cochlicopidae
Cochlicopa lubrica (O.F. Miiller, 1774): 105, 110,
112,116, 143, 144, 152, 154

Valloniidae
Acanthinula aculeata (O.F. Miiller, 1774): 110

Vertiginidae
Vertigo pusilla O.F. Miiller, 1774: 110

Clausiliidae

Cochlodina laminata (Montagu, 1803): 70, 145
Macrogastra plicatula (Draparnaud, 1801): 62, 81,
110, 112

Macrogastra ventricosa (Draparnaud, 1801): 109, 110,
112

Clausilia cruciata (Studer, 1820): 110

Alinda biplicata (Montagu, 1803): 43, 70, 101, 110
Bulgarica cana (Held, 1836): 110

Punctidae
Punctum pygmaeum (Draparnaud, 1801): 105

Discidae

Discus rotundatus (O.F. Miiller, 1774): 4, 9, 36, 44,
52, 55, 58, 67, 71, 81, 85, 105, 107, 109, 110, 112,
113, 128, 131, 132, 133, 136, 139, 142, 150, 158, 160
Discus ruderatus (A. Férussac, 1821): 19, 154

Euconulidae
Euconulus fulvus (O.F. Miiller, 1774): 105, 109, 110,
143, 144

Vitrinidae

Vitrina pellucida (O.F. Miiller, 1774): 19, 106, 114,
115, 116, 122, 144, 154

Eucobresia diaphana (Draparnaud, 1805): 71, 81, 112,
121

Semilimax semilimax (J. Férussac, 1802): 83, 85, 105,
106, 108, 110, 115, 123, 141, 143

Zonitidae

Aegopis verticillus (Lamarck, 1822): 63

Aegopinella minor (Stabile, 1864): 71, 141
Aegopinella nitens (Michaud, 1831): 39, 85, 109, 110,
112, 154, 159

Aegopinella pura (Alder, 1830): 152

Perpolita hammonis (Strom, 1765): 19, 105, 116, 143,
143

Oxychilus cellarius (O.F. Miiller, 1774): 2, 8, 11, 21,
32, 34, 39, 46, 48, 55, 38, 61, 67, 68, 69, 73, 81, 100,

107, 112, 113, 128, 129, 131, 133, 134, 136, 140, 141,
145, 146, 149, 155, 156, 158, 159, 160

Oxychilus depressus (Sterki, 1880): 60, 84, 85, 150
Oxychilus draparnaudi (Beck, 1837): 4, 9, 36, 43, 44,
48, 67,139, 160

Oxychilus glaber (Rossmassler, 1835): 62, 63, 140,
141, 145

Limacidae

Limax cinereoniger Wolf, 1803: 1, 2, 7, 12, 13, 14, 15,
23, 25, 31, 33, 36, 40, 47, 54, 55, 56, 64, 69, 71, 74,
80, 82, 83, 84, 85, 87, 88, 90, 91, 92, 94, 95, 97, 101,
103, 104, 105, 106, 108, 109, 110, 111, 112, 113, 114,
115,117, 118, 120, 126, 128, 135, 141, 142, 144, 148,
156, 159

Limax maximus Linnaeus, 1758: 2, 4, 6, 7, 9, 10, 11,
12, 13, 18, 25, 26, 27, 35, 36, 38, 39, 41, 43, 44, 47,
56, 57, 58, 66, 67, 68, 69, 73, 75, 76, 77, 78, 79, 82,
128,133,136, 138

Limacus flavus (Linnaeus, 1758): 51

Malacolimax tenellus (O.F. Miiller, 1774): 64, 84, 85,
91,97,103,112, 126

Lehmannia marginata (O.F. Miiller, 1774): 9, 19, 20,
31, 32, 33, 42, 60, 69, 71, 82, 83, 84, 85, 87, 89, 90,
91, 92,93, 97,99, 109, 120, 122, 159

Agriolimacidae
Deroceras reticulatum (O.F. Miiller, 1774): 76, 139,
141, 152

Boettgerillidae
Boettgerilla pallens Simroth, 1912: 45, 73, 133

Arionidae

Arion distinctus Mabille, 1868: 68, 84, 85, 128, 133
Arion fasciatus (Nilsson, 1823): 36, 65, 76, 133

Arion lusitanicus Mabille, 1868: 3, 47, 101

Arion rufus (Linnaeus, 1758): 36, 58

Arion silvaticus Lohmander, 1937: 81

Arion subfuscus (Draparnaud, 1805): 69, 70, 71, 83,
87, 92, 93, 96, 97, 103, 106, 110, 114, 120, 124, 126,
131, 133, 139, 140, 159

Bradybaenidae
Fruticicola fruticum (O.F. Miiller, 1774): 5, 60, 77,
140

Hygromiidae

Euomphalia strigella (Draparnaud, 1801): 37

Petasina unidentata (Draparnaud, 1805): 81, 110, 111,
158

Trichia hispida (Linnaeus, 1758): 39, 44, 58, 81, 98,
109, 110, 130, 131, 133, 136, 139, 147, 152, 154, 159,
160

Trichia sericea (Draparnaud, 1801): 9

Monachoides incarnatus (O.F. Miiller, 1774): 8, 19,
44, 70, 71, 81, 84, 85, 101, 107, 109, 110, 111, 112,
115,116, 126, 131, 141, 148, 153, 154, 155, 158, 159
Urticicola umbrosus (C. Pfeiffer, 1828): 107, 109,
110,111, 112, 154

Helicidae
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Arianta arbustorum (Linnaeus, 1758): 2, 4, 8, 10, 16,
17, 21, 43, 58, 80, 97, 99, 106, 107, 119, 121, 123,
135,139, 143, 148, 154, 156, 157, 159, 160
Helicigona lapicida (Linnaeus, 1758): 15, 24, 25, 27,
30, 52, 60, 69, 70, 71, 74, 78, 81, 83, 84, 86, 87, 89,
90, 94,99, 101, 113, 114, 122, 125, 132, 158
Isognomostoma isognomostomos (Schréter, 1784): 70,
71,109,110, 111,112

Causa holosericea (Studer, 1820): 109, 110, 111, 112,
142, 149

Cepaea hortensis (O.F. Miiller, 1774): 2, 13, 17, 36,
37, 39, 43, 44, 48, 58, 98, 102, 115, 118, 127, 133,
136, 137, 159

Cepaea nemoralis (Linnaeus, 1758): 9

Helix pomatia Linnaeus, 1758: 2, 5, 8, 9, 11, 13, 18,
22, 28,29, 36, 37, 39, 43, 44, 48, 49, 50, 53, 58, 59,
69, 71,72, 74, 112, 113, 116, 121, 125, 127, 131, 133,
139, 140, 141, 145, 151, 153

Results and discussion

Gastropods were found at 160 localities: 29 military
bunkers, 15 karst or pseudokarst caves, 73 cellars of
different types, and 43 galleries (old gold, silver, grap-
hite, limestone, and other subterranean mines). A total
number of 53 species of Gastropods were found. There
were 948 positive controls (with presence of some
species at any locality). Some localities were visited
repeatedly.

The most constant species throughout the whole
spectrum of shelters was Limax cinereoniger (59
localities) followed by Limax maximus (39), Helix
pomatia (39), Oxychilus cellarius (37), Helicigona
lapicida (28), Discus rotundatus (27), Arianta arbu-
storum (26), Lehmannia marginata (26), and Mona-
choides incarnatus (25).

The lowest number of species was found in natural
caves: 24 species. However, the low number may
result from a low number of surveyed caves (15). Most
often recorded species were Oxychilus cellarius (7
localities), Limax cinereoniger, Oxychilus glaber, and
Helicigona lapicida (5 localities). Findings in caves
reflect assemblages of their surroundings; e.g. Petasi-
na unidentata, Aegopis verticillus, and Arion silvaticus
were found in caves surrounded by a mixed forest
cover, while Fruticicola fruticum and Aegopinella
minor were found in warm limestone areas. Findings
of petrophilous and/or epilithic species as Helicigona
lapicida, and Isognomostoma isognomostomos are
typical. The most typical cave species is Oxychilus
glaber. This troglophilous species (RIEDEL 1996) was
found in 5 limestone caves (2 in Moravian Karst, 3 in
SW Bohemia) only. The findings in SW Bohemia are
remarkable because O. glaber occurs in this region
only in a small area including all three caves (DVORAK
2003).

Different subterranean shelters indicate galleries. This
type of shelter comprises all man-made rock cavities
primarily originated as mines, and which was not used

after the end of mining. The number of species found
at these stands is 26. The most frequent species in gal-
leries were Limax cinereoniger (23 localities), Leh-
mannia marginata (17), Helicigona lapicida (16), and
Arion subfuscus (9). All mentioned species prefer this
type of shelter. The major part of galleries is situated
in forests, and the high representation of forest species
is an expected result (18 species from 26). The occur-
rence of two species is remarkable. Radix peregra
s.str. was found ca. 2 m deep in one water-flooded
gallery. Troglophilous (RIEDEL 1996) and scarcely
occurred species Oxychilus depressus were found in
four galleries only, but not in the other types of shel-
ters.

There were found 31 species in 73 cellars. In this type
of shelters are comprised big cellars of significant
buildings (castles, monasteries), as well as little cellars
in houses, used cellars in rock and other man-made
and man-used subterranean spaces (except military
bunkers). The highest representation contains follow-
ing species: Limax maximus (30 localities), Helix po-
matia (26), Oxychilus cellarius (23), Arianta arbusto-
rum (17), and Cepaea hortensis (15). All mentioned
species occur in cellars with a higher frequency than in
galleries, for example. Other species typical for cellars
are Trichia hispida (17 localities, 11 are cellars),
Oxychilus draparnaudi (its all 9 localities are cellars),
Arion fasciatus (4), and Boettgerilla pallens (3). The
majority of species occurring in cellars (ca. 50%)
forms euryoecious species. Very interesting species is
Limacus flavus (Fig. 2). Only two localities of this
species are known in the past two decades from the
Czech Republic: Prague — Kosite, Zapova street, 1991,
LOZEK in JURICKOVA (1995), and locality No. 51 of
this study. L. flavus was firstly recorded at this locality
on the 3" of Sep 2003 (M. Marias and M. Kutal, 2 ex.),
than on the 14" of Nov 2003 (L. Dvotak and M. Ma-
nas, 2 ex.). Data from East Germany show (BAADE
2003), that this species is not as rare as thought and
can be found at suitable stands in some regions.

Fig. 2. Limacus flavus from locality No. 51 (Olo-
mouc). Photo: M. Rudlova

Military bunkers are situated predominantly in the
Bohemian forest and its foothills. The majority of the
33 recorded species represent forest species. No typi-
cal ruderal species were listed between 10 euryoecious
species at these stands. These results reflect gastropods
fauna in bunkers surroundings. The most common
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species in bunkers were Limax cinereoniger (18 loca-
lities), Monachoides incarnatus (9), and Cochlicopa
lubrica (7). Some significant and rare species were
found in bunkers inside of a broad leaf forest, e.g.
Bulgarica cana, Clausilia cruciata or Causa holose-
ricea.

Subterranean shelters do not represent enemy milieu
for gastropods and many of species can be found in
mass numbers here. The highest numbers were found
in cellars — Arianta arbustorum (209, 124, 64 or 63
individuals), Oxychilus cellarius (55 or 41), Discus
rotundatus (33), Oxychilus draparnaudi (31), Helix
pomatia (22), and Limax maximus (21). Many of these
species are typical for cellars. The most common
species in caves are members of the genus Oxychilus:
O. cellarius (26 individuals) and O. glaber (16). In
galleries, Limax maximus (26 and 24 specimens), L.
cinereoniger (14), and Helicigona lapicida (15), can
occur in mass numbers there. Many of species can be
found in bunkers in large numbers, e.g. Cochlicopa
lubrica (135 or 70 individuals), Petasina unidentata
(86), Alinda biplicata (82), Monachoides incarnatus
(76) or Isognomostoma isognomostomos (60).

Some populations could survive in subterranean shel-
ters for several generations, which explains slightly
(but visibly) depigmentated populations of Arianta
arbustorum in cellars No. 4 and 139 (Horni Luby and
Léovice), Cepaea nemoralis in cellar No. 9 (Skalnd) or
Oxychilus cellarius in gallery No. 69 (Cepice).

Some species (namely genus Oxychilus and Limax)
often penetrate into deeper parts of galleries — BeCov
nad Teplou No. 25, Amalino udoli No. 87 — and caves
— StraSin No. 113, Malenice No. 141. Cellars under
research do not have parts with higher distances from
the entrances. The exact measurements came from the
gallery in Cepice No. 69. So, Limax maximus was
found 38 m deep, Arion subfuscus, 49 m, and Oxychi-
lus cellarius 69 m deep in this gallery.

The findings of big individuals of several common
species also indicate, that subterranean spaces are sui-
table for the occurrence of gastropods. E.g., individu-
als of Oxychilus cellarius from cellars No. 100 (Kas-
perské Hory) were up to 10.9 mm wide, those from
cave no. 55 (Chynov) up to 11.1 mm, and those from
cellars no. 68 (Budétice) regularly more than 10 mm,
but up to 14.2 mm wide! Similarly wide shells had
individuals of Oxychilus draparnaudi from cellars
Nos. 36, 43, and 139 (Liblin, ChotéSov, Lovice) —
13.2, 13.2, and 14.6 mm, respectively. In addition,
individuals of third Oxychilus species, O. glaber, were
up to 13.0 mm wide in cave No. 145 (Sudslavice).
Other gastropods (including Helicidae) had spora-
diccally big shells too.

Some species have hibernated in subterranean shelters.
This feature was not studied or observed regularly, but
it was conducted for big species predominantly, e.g.
for Helix pomatia or Arianta arbustorum.

Conclusions

The author has found 53 species of gastropods in 160
subterranean shelters (caves, cellars, galleries, and
bunkers). The cave fauna comprised typical species of
surrounding biotopes with one interesting species:
Oxychilus glaber. The most typical species for galle-
ries were slugs and Helicigona lapicida. Predominan-
tly euryoecious species were found in cellars. The
most interesting one is Limacus flavus, which occurs
irregularly in the Czech Republic. The gastropods
fauna of the bunkers is formed by species of surroun-
ding biotopes, including remarkable species such as
Bulgarica cana or Clausilia cruciata. The author
presents basic facts indicating regular using of sub-
terranean shelters by gastropods — mass occurrence,
partly depigmentated populations, occurrence in
deeper parts of some localities and big shells of some
species.
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Menetus dilatatus (Gould, 1841) has been found in July 2005 in the Lipno Reservoir
(Bohemian Forest = Sumava Mits., Southern Bohemia, Czech Republic) at 12 particu-
lar sites. This locality is about 80 km south of the nearest known locality of Menetus
dilatatus and more than 160 km south of the Elbe Lowland where Menetus dilatatus
occurs in many sites including the Elbe River. The altitude of the Lipno Reservoir
reaches 725 m a.s.l. and is the highest known altitude of Menetus dilatatus in the

Czech Republic.

Introduction

Menetus dilatatus (Gould, 1841) is a native mollusc in
the Nearctic Region in the eastern part of the U.S.A.
(KERNEY 1999). Up to now only one species of the
genus Menetus H. & A. Adams, 1855 which was intro-
duced from North America to Europe. In Europe it has
been recorded for the first time in Great Britain in
1869 (KERNEY 1999). Today it is known mainly from
Western and Central Europe. Recent distribution in
Europe is presented in MULLER et al. (2005). In the
Czech Republic this species has been recorded for the
first time in 1994 from a sandpit near Kolin (BERAN
1994). The distribution up to 1996 is presented in
BERAN (1997) and data up to 2001 are summarised in
BERAN (2002). The localities of this species are con-
centrated in the Elbe Lowland between Usti nad La-
bem and Tynec nad Labem from altitude 151-235 m
a.s.l. (BERAN 2002). In 2002, Menetus dilatatus has
been found in the Otava River in the Orlik Reservoir
(Southern Bohemia) in altitude about 350 m a.s.l. This
locality is more than 80 km south of localities in the
Elbe Lowland (BERAN 2003).

Material and Methods

In 2005, the author studied aquatic molluscs of the
Lipno Reservoir (Bohemian Forest, Southern Bohe-
mia, Czech Republic). The Lipno Reservoir was built
in 1960 on the Vltava River near the town of Vyssi
Brod in altitude 725 m a.s.l. With an area of 4870 ha
(capacity 306 000 000 m”’) it is the largest water body
in the Czech Republic (VLCEK et al. 1984).

The main sampling method for aquatic molluscs is
washing vegetation or sediments with a metal sieve (a
kitchen strainer, diameter 20 cm, mesh size 0.5—-1 mm)
in combination with searching of stones, wood and
waste (plastic bags and bottles). This method was also
used in this case when shallow and overgrown places
or stones near banks of the water reservoir were sear-
ched. Molluscs were determined by their conchs.
Conchs of Menetus dilatatus from selected sites are
deposited in author’s collection.

Results and Discussion

Menetus dilatatus has been found in July 2005 in the
Lipno Reservoir at particular sites mentioned below.
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Data presented are as follows: geographical coordina-
tes, code of the mapping field for faunistic grid map-
ping (cf. PRUNER & MIKA 1996), name of the nearest
settlement, description of the site, number of individu-
als, and date of investigation.

1 — 48°37'59" N, 14°13'52" E, 7351, Lipno nad Vlta-
vou, Lipno Reservoir in the south-eastern part of the
water reservoir ca 300 m from the dam, 3 specimens,
25 July 2005;

2 — 48°3825" N, 14°12'43" E, 7351, Lipno nad Vlta-
vou, Lipno Reservoir at a village, 4 spec. (coll.), 29
July 2005;

3 — 48°37'50" N, 14°10'28" E, 7351, Pfedni Vyton,
Lipno Reservoir at avillage, 3 spec., 24 July 2005;

4 — 48°39'32" N, 14°09'54" E, 7351, Frymburk, Lipno
Reservoir at a village near a ferry, 3 spec., 27 July
2005;

5 — 48°4126" N, 14°07'02" E, 7350, Kovatov, Lipno
Reservoir west and north-west of a village, 10 spec.,
29 July 2005;

Nova Pec

Horni Plana

AUSTRIA

6 —48°4029" N, 14°03'47" E, 7350, Kyselov, bank of
the Lipno Reservoir in the Rakovska Zatoka bay near a
road, 3 spec., 24 July 2005;

7 —48°41'15" N, 14°04'03" E, 7350, Kyselov, bank of
the Lipno Reservoir near a ferry, 20 spec., 24 July
2005;

8 — 48°43'00" N, 14°04'16" E, 7250, Radslav, Lipno
Reservoir at a village, 30 spec. (coll.), 29 July 2005;

9 —48°44'06" N, 14°03'13" E, 7250, Pfedni Zvonkova,
Lipno Reservoir near Valtrov, 6 spec., 26 July 2005;
10 — 48°44'18" N, 14°06'03" E, 7250, Cerna v Posu-
mavi, Lipno Reservoir near a marina (left side of the
road Cernd v Posumavi — Huirka), 20 spec. (coll.), 25
July 2005;

11 — 48°4422" N, 14°06'16" E, 7250, Cerna v Posu-
mavi, the bay of the Lipno Reservoir on the right side
of the road Cerna v Posumavi — Hurka, 15 spec., 25
July 2005;

12 — 48°45'36" N, 14°01'18" E, 7250, Horni Plana,
Lipno Reservoir near a ferry, 2 spec., 26 July 2005.

Fig. 1. The map of the Lipno Reservoir with localities under study.
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Thus, it is evident that Menetus dilatatus occurs at a
large part of this water reservoir. Menetus dilatatus has
been found at particular localities mainly on the stones
on the banks of the water reservoir together mainly
with Radix auricularia (Linnaeus, 1758), R. ovata
(Draparnaud, 1805) = R. balthica (Linnaeus, 1758)
sensu GLOER & MEIER-BROOK (2003), and Gyraulus
albus (O.F. Miiller, 1774). Bigger stones (one dimen-
sion at least 10 cm), respectively their sides opposite
of the water level were preferable habitats, when the
highest density (6 individuals per approx. 150 cm® —
one side of the stone, loc. 8) was documented. Its
occurrence on the vegetation together with more than
10 other species as Acroloxus lacustris (Linnaeus,
1758), Stagnicola corvus (Gmelin, 1791), R. ovata
(Draparnaud, 1805), Lymnaea stagnalis (Linnaeus,
1758), Physa fontinalis (Linnaeus, 1758), Anisus
leucostoma (Millet, 1813), Bathyomphalus contortus
(Linnaeus, 1758), Gyraulus albus (O.F. Miiller, 1774),
G. crista (Linnaeus, 1758), Hippeutis complanatus
(Linnaeus, 1758), Planorbarius corneus (Linnaeus,
1758) were also observed during washing vegetation
with a metal sieve. All individuals of this species were
found at depth 5-70 cm from the water level.

Aquatic molluscs of the Lipno Reservoir were studied
by L. Dvofak mainly in November 2003 when the
water level was 3.5 m lower than maximum stage

(DVORAK & BERAN 2004). Menetus dilatatus was not
found but research was directed to unionids and condi-
tions for searching of gastropods living on stones or on
the vegetation were not favourable.

The Lipno Reservoir is situated about 80 km south of
the known locality of Menetus dilatatus in the Otava
River in the Orlik Reservoir (BERAN 2003) and more
than 160 km south of the Elbe Lowland where Mene-
tus dilatatus occurs in many sites including the Elbe
River (BERAN 2002). This is the second case when
Menetus dilatatus was found in the large water reser-
voir. Thus, it will be useful to give consideration to
occurrence of Menetus dilatatus in further large water
reservoirs mainly in the VItava River Basin. The alti-
tude of the Lipno Reservoir reaches 725 m a.s.l. This
altitude is the highest known altitude of the occurrence
of Menetus dilatatus in the Czech Republic and it is
more than 500 m higher than the altitude of the sites in
the Elbe Lowland but it is necessary to note that so
large water reservoir makes conditions for existence of
population of Menetus dilatatus more suitable. The
same phenomenon was documented also in the case of
several other species living in the Lipno Reservoir
presented in DVORAK & BERAN (2004) or at the text
above when the altitude of the Lipno Reservoir is the
highest known altitude of their occurrence in the
Czech Republic.
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STEFFEK J., FALNIOWSKI A., SZAROWSKA M., 2005: Prispevok k topografickému vyskumu malako-
fauny okresu Levice. — Malacologica Bohemoslovaca, 4: 21-25. Online serial at
<http://mollusca.sav.sk> 18-November-2005.

The paper brings new information on mollusc distribution of Levice District in southern part of Cen-
tral Slovakia. The data were obtained from 14 localities, which lie mainly in the vicinity of the Ipel
River and southern slopes of Stiavnické vrchy Mts. Together 78 mollusc species (50 land species and
28 fresh-water species) were found. From 9 localities a litter sample from 1m? was analyzed for
quantitative evaluation of snail assemblages. Malacocoenoses of thermophilous forest mollusc species
were determined in the area of Stiavnické vrchy Mts. foothill (localities 2, 7, 8). The species Limacus
flavus, Euconulus praticola, Pisidium amnicum and Unio crassus albensis are important from the
viewpoint of nature conservation and geographical distribution. Carpathian species Bythinella aus-
triaca, Vestia turgida, Bielzia coerulans and also European forest species Merdigera obscura reach
the southern boundary of their natural area of occurrence. Typical for this region are malacocoenoses
of xeric biotopes, composed from species of 4—6 ecoelement — Cecilioides acicula, Cepaea vindo-
bonensis, Granaria frumentum, Chondrula tridens, Xerolenta obvia, Truncatellina cylindrica, Coch-
licopa lubricella and Monacha cartusiana. High diversity was observed by freshwater malacocoe-
noses. Anodonta anatina attenuata, A. cygnea solearis, Unio tumidus zelebori, Radix ampla are typi-
cal for stagnant water biotopes (abandoned ‘paleopotamon’ side arms). In slow flowing waters of the
Ipel’ River beside the common species also rare species like Anisus septemgyratus and Pisidium am-
nicum were detected. Interesting is also the occurrence of strong population of invasive species of
Asian mussel Sinanodonta woodiana, which is known to infiltrate into a number of streams all around
Slovakia.

lokalit, z ktorych sme ziskali zaujimavé nalezy dru-
hov, ojedinelo sa vyskytujucich na Slovensku. Prave

Z okresu Levice su dosial’ publikované len ojedinelé
tidaje 0 malakofaune (LISICKY 1991, STEFFEK 1986,
1987), ktoré pochadzaju z jeho severnej Casti (juzné
svahy Stiavnickych vrchov) a preto su predlozené
vysledky vyskumu pévodnym prispevkom do tejto
problematiky. Vac¢sina lokalit (7), ktoré sme presku-
mali, lezia v Ipel'skej pahorkatine. Len zbery
z néplavov Dekysskeho potoka a potoka Jablonianka
pri PeGeniciach st z juzného upitia Stiavnickych vr-
chov. Prvy orientacny vyskum mikkysSov okresu sa
uskutocnil pocas konania VIII. Zapadoslovenského
tabora ochrancov prirody v dioch 30.6.-5.7. 1990
v Cajkove, ktorého vysledky dosial’ neboli publiko-
vané. Prilezitostne sme preskimali niekol'’ko d’alsich

oni boli doévodom dalSich vyskumov v rokoch
2003-2005 hlavne v juznych okrajoch Stiavnickych
vrchov a v okoli Ipla. Vysledky z tychto vyskumov
podavame v predloZzenom prispevku.

Metody

Mikkyse sme ziskali niekol’kymi metédami odberu
— odberom povrchovej hrabanky z kvadratov 1x1 m,
ruénym zberom ulit priamo z povrchu pody a vodné
druhy boli ziskané predovsetkym z naplavov na bre-
hoch tokov alebo vodnych nadrzi. Podrobnejsi vy-

21



skum sme zamerali na dva typy biotopov, ktoré su
pre uizemie tohto okresu charakteristické. Su to jed-
nak vodné biotopy v okoli povodného toku Ipla
(Ipel'ska pahorkatina) a jednak xerotermné biotopy
na juzne exponovanych svahoch Ipel'skej pahorka-
tiny a Stiavnickych vrchov. Zbery v roku 2004 sme
vykonali vyluéne odberom naplavov tokov. Nomen-
klatura je podl'a prace FALKNER et al (2001). Druhy
¢elade Unionidae boli do poddruhov v zmysle prace
NESEMANN (1993). Material je ulozeny u prvého
autora prispevku.

Zoznam preskimanych lokalit

1. Levice: hrad (7777d) — sutiny na upédti hradnych murov
(9.5.1975, 28.8.1977, 11.9.2003, leg. a det. J. Steffek)

2. Cajkov: Deberéie (7677d) — krovinaty biotop na nive
potoka Podluzianka (6.5.1985, 26.5.1985, 6.4.1990,
14.4.2004, leg. a det. J. Steffek)

3. Levice: rybniky (7877b) — najstar§i rybnik s porastom
vodnych rastlin a nésyp kanala (leg. J. Steffek, A. Fal-
niowski, M. Szarowska, det J. Steffek, 28.6.1990)

4. Vyskovce nad Ipl'om (7979a) — vibovy a agatovy porast
v okoli Ipla (leg. J. Steffek, A. Falniowski, M. Szarow-
ska, det J. Steffek, 27.6.1990)

5. Presel'any—Vyskovce nad Iplom (7979a): altivium po-
maly te&tceho ramena IpFa (leg. J. Steffek, A. Falniow-
ski, M. Szarowska, det J. Steffek, 27.6.1990, 28.6.1990)

6. Tesmak (7979a): depresia pri Ipli (leg. a det. J. Steffek,
11.4.1982,2.5.1984, 6.3.1992, 14.9.1994)

7. Jablonovsky Roha¢ (7678d): niva Dekysskeho potoka
s porastom Carpinus betulus, Quercus sp., Alnus gluti-
nosa (leg. a det. J. Steffek 7.9.1983, 14.5.1987)

8. Pecenice (7678d): niva potoka Jablonianka s porastom
Corylus avellana, Urtica dioica (leg. a det. J. Steffek,
14.4.2004)

9. Santovka (7878a): tufovd kopa v obci (leg. adet. J.
Steffek, 7.4.1994)

Vysledky

Druhové zlozenie mékkySov preskiimanych lokalit
zachytava Tabulka 1. Na uzemi okresu sa vyskytuja
zastupcovia makkySov vsetkych ekoelementov
(sensu LISICKY 1991). Pravé lesné druhy (silvikoly)
boli zistené len na juznych upitiach Stiavnickych
vrchov. Vsetky patria k nenaroénym druhom, po-
dobne ako aj druhy 2. ekoelementu, kde si zaradené
lesné druhy s SirSou valenciou. Vyznamnejsi je len
nalez karpatského druhu lesnych mociarov Vestia
turgida, ktory tu dosahuje jeden z najjuznejSich vy-
skytov v ramci svojho arealu. Podobne aj dalsi kar-
patsky druh Bielzia coerulans ma tu juzni hranicu
vyskytu na uzemi Slovenska.

Pre uzemie Ipel'skej pahorkatiny st vSak charakteris-
tické druhy otvorenych biotopov 4., 5. a 6. ekoele-
mentu. Atlanticko-mediteranny druhu Monacha
cartusiana tu ma severnu hranicu svojho prirodze-
ného vyskytu na Slovensku. Izolovana lokalita tohto

druhu je v intravilane Ziaru nad Hronom, ale zrejme
tento druh bol sem zavleCeny. K ojedinelym nale-
zom na Slovensku patri druh Limacus flavus, ktory
zije synantropne v pivnic¢kach vinohradov. Ma me-
diteranny pdvod. V sucasnosti mé izolované lokality
po celej Eurdpe. Na naSom tizemi bol zisteny v Ban-
skej Bystrici (BRABENEC in LISICKY 1991), v Stra-
zovskych vrchoch (KROUPOVA 1982) a v Liptovskej
kotline (KROUPOVA 1986).

Vyrazny vplyv ¢loveka na krajinu levického okresu
charakterizuju aj d’alSie dva synantropné druhy —Li-
max maximus a Oxychilus draparnaudi, ktoré sa
mimo intravilanu $iria len ojedinelo tdoliami tokov.
Z 8. a9. ekoelementu si pozornost’ zasluhuje predo-
vSetkym stredo-severoeuropsky ripikolny druh Fu-
conulus  praticola, ktory patri  k typickym
predstavitelom povodnych mociarnych biotopov.
Do 80. rokov boli na Slovensku zname dva centra
jeho vyskytu — severozapadnad oblast’ centralnych
Karpat a juh Podunajskej roviny (LISICKY 1991). Na
zaklade poslednych vyskumov sa vSak ukazuje, Ze je
d’aleko viac rozsirenejsi.

V Ipel’skej pahorkatine su pocetne zastipené vodné
malakocendzy. Viacsina zistenych vodnych druhov
patri k nendroénym a bezne sa vyskytujicim dru-
hom. Juzn@i hranicu vyskytu ma v Stiavnickych vr-
choch alpsko-karpatsky druh Bythinella austriaca.
Z anexovych druhov, v zmysle Smernice Rady Eu-
ropy €. 92/43/EHS z 21. méaja 1992 o ochrane bioto-
pov, volne Zijucich Zivocichov a volne rasticich
rastlin, sa na uzemi vyskytuje lasturnik Unio crassus
albensis. Zije v Ipli, z kadial’ pocas zaplav prenika aj
do depresii jeho inunda¢ného pasma. Poddruhy dru-
hov celade Unionidae vyclenil na zéklade ich geo-
grafického rozsirenia NESEMANN (1993).
K vSeobecne ohrozenym druhom, ktorym sa pocet
znamych lokalit rapidne znizuje, patri aj Pisidium
amnicum.

Podobné spolocenstvo vodnych mékkysov ako
v Levickych rybnikoch Zije aj v Batoveckej prie-
hrade (7778a), ktora lezi v severovychodnej Casti
okresu na tpiti Stiavnickych vrchov. Tu sme dia
28.6.1990 len rucne, bez dokladnejSieho prieskumu,
odobrali druhy Gyraulus albus, Lymnaea stagnalis,
Acroloxus lacustris, Radix auricularia a Galba trun-
catula, preto sme tuto lokalitu do tabulky nezahr-
nuli.

Zo strany ochranarov si urcite zasluhuje pozornost
zvySok mftveho ramena Ipla medzi Preselanmi a
Vyskovcami, ktoré miestni obyvatelia volaji Csepi
t6 (Morské oko). Velké mnozstvo hubiek (Porifera)
sved¢i o Cistote tejto lokality. Zistili sme tu druhy
Anodonta anatina attenuata,, A. cygnea solearis,
Unio tumidus zelebori, Radix ampla a v blizko lezia-
com periodickom kanale aj Planorbarius corneus,
Planoris planorbis, Lymnaea stagnalis, Anisus vor-
tex, Stagnicola corvus ai.
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K zaujimavym nalezom patri aj azijsky druh Sinano-
donta woodiana zIpla pri Tesmaku (14.9.1994).
Spolu s tymto druhom boli najdené: Sphaerium rivi-
cola, S. corneum, Anisus septemgyratus, Lithoglyp-
hus naticoides, Bithynia tentaculata, Stagnicola cf.
turricula, Galba truncatula, Unio tumidus zelebori,
U. crassus albensis a Anodonta anatina attenuata.
Druh Sinanodonta woodiana sa do nasich vod dostal
v larvalnom §tadiu s introdukovanymi druhmi ryb
(tolstolobik, amur), na ktorych larva (glochidium)
urCit¢é obdobie zije ako parazit na Ziabroch
(URISHINETS & KORNIUSHIN 2001, HALGOS 1999).
V sucasnosti je druh znamy aj z d’alSich lokalit Slo-
venska — Podunajsko (HALGOS 1999), Laborec pri
Stretave (leg. J. Steffek, K.-O. Nagel, 12.8.2004,
7398a), Cierna voda pri Zavadke (leg. J. Steffek, K.-
O. Nagel, 10.8.2004, 7298a). Orienta¢né vzorky
malakofauny pochadzaju aj z d’alich lokalit, ktoré
viak v tabulke neuvadzame. Priamo z Ipla pri Sa-
hach (7979b), este tesne pred regulaciou toku, uva-
dza P. Devan (10.4.1983) velké populacie druhov
Lithoglyphus naticoides a Planorbarius corneus a zo
Sikenice v HorSianskej doline (7778c) druh Ancylus
fluviatilis (13.4.1983). Zname nélezisko fosilnej
malakofauny — Sikl6§ (Vapenik) pri Leviciach (leg.
a det. J. Steffek, 7877b, 14.5.2005) ma spolo&enstvo
recentnej malakofauny tvorené termofilnymi druhmi
Cecilioides acicula, Truncatellina cylindrica, Mor-
lina glabra, Merdigera obscura a Aegopinella mi-
nor. Na pasienkoch Zabej hory medzi Bohunicami a
Batovcami (leg. J. Steffek, 28.9.1974, 7678a) boli
zas zozbierané druhy Chondrula tridens, Truncatel-
lina cylindrica a Vitrina pellucida.

Zaver

V priebehu rokov 1975 az 2005 boli v okrese Levice
prilezitostne vykonané vyskumy malakofauny. Zis-
tilo sa 78 druhov mikkysov, z ¢oho 28 patri k vod-
nym druhom a 50 je suchozemskych. Napriek tomu,
ze krajina okresu je prevazne zmenena polnohospo-
darskymi aktivitami, nachadzaju sa tu ostrovy za-
chovalej prirody vpodobe luznych porastov
a mftvych ramien v okoli Ipla. Prave tu sa nacha-
dzaju aj niektoré vzacne, zriedkavo sa vyskytujuce
druhy malakofauny (Anisus septemgyratus, Euco-
nulus praticola, Pisidium amnicum). Na druhej
strane vyraznu synantropizaciu velkej Casti uzemia
charakterizuju viaceré introdukované druhy (Phy-
sella acuta, Oxychilus draparnaudi, Limax maximus,
Limacus flavus). Rastie aj populacia azijského intro-
dukovany lastarnik Sinanodonta woodiana, ktory sa
rychlo §iri do réznych vod Slovenska a moze pred-
stavovat’ vazne problémy pre naSu poévodni vodnu
malakofaunu. Vysledky predlozené v tomto pri-
spevku st ojedinelym  zdrojom informaécii
o malakofaune levického okresu. Podrobnym vy-

skumom malakofauny, predovsetkym z oblasti po-
slednych zvyskov mftvych ramien Ipla, sa urcite
zistia aj d’alsie druhy.

Pod’akovanie. Prispevok vznikol vd’aka podpore projek-
tov VEGA 2/2001/21 a 1/0600/03.
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Tab. 1. Mikkyse vybranych lokalit okresu Levice
Tab. 1. Molluscs of selected sites in the Levice District)

Ekoele";‘;‘;tlgl"swky’ D r u h (Species) 01 02 03 04 05 06 07 08 09

Aegopinella pura (Alder) - - - - - 2 _ _

Bielzia coerulans (M. Bielz) ) _

Cochlodina laminata (Montagu) -2 - - - - 2 - -

1. (9) Daudebardia rufa (Draparnaud) — - - - - - 2 _

Silvicolae Isognomostoma isognomostomos (Schréter) — — - - - - 4 -

(Forest species) Lehmannia nyctelia (Bourguignat) - - - - - - 2 - -

Monachoides incarnatus (O.F.Miiller) -3 - - - - 2 2 -

Malacolimax tenellus (O.F Miilller) - - - - - - 2 - -

Vitrea diaphana (S. Studer) - - - - - - 3 -

Aegopinella minor (Stabile) - 10 1 - - - - 5 _

Arianta arbustorum (Linnaeus) - - -1 - - 2 - -

I (9) Arion fuscus (O.F.Miiller) - - - - - -1 - -

o Bradybaena fruticum (O.F Miilller) - - —-15 - -10 3 -

Silvicolae Balea biplicata (Mont e 5
(Eurytopic forest atea biphicala L V.o agu.).

species) Cepaea hortensis (O.F Miiller) - - 2 - - - - _

Helix pomatia Linnaeus -1 3 8 - 1 1 - -

Limax cinereoniger (Wolf) - 2 - - - - - -

Morlina glabra (Rossméssler) - - - - - - 2 3 -

Druhy leixlll)';cz(l%)rnoéiarov Mac%’ogast}ja ven tricos_fz (Draparnaud) - — = - - - - 3 -

(Sp. of forest wetlands) Vestia turgida (Rossmaéssler) - - - - - - - 4 -

Cecilioides acicula (O.F Miiller) - - - - - 3 - -5

V. (5) Cepaea vindobonensis (C. Pfeiffer) - 8 1 2 - 3 - - -

Stepicolae Granaria frumentum (Draparnaud) - - - - - - - - 18

(Steppe species) Chondrula tridens (O.F.Miiller) -2 1 - -1 - - -

Xerolenta obvia (Menke) 40 - - - - - 7

Euomphalia strigella (Draparnaud) - 12 -1 - - 3 3 -

V. (6) Pupilla muscorum (Linnaeus) 58 - —- - - - —- _— 9

Pater;ticolae Truncatellina cylindrica (Férussac) 5 - 3 2 - - - —15

(Open area specics) Vallonia costata (O.F .Miiller) 42 - - - - - - - 7

P P Vallonia excentrica Sterki - - - - - - - -2

Vallonia pulchella (O.F Miiller) 6 - 3 — — — - —11

VL (2) Cochlicopa lubricella (Porro) - - - - - - - 2 9

Xericolae (Xeric sp.) Monacha cartusiana (O.F Miiller) - - 8 - - - - - _

Cochlicopa lubrica (O.F.Miiller) 3 4 4 - - - 7 8 3

Deroceras reticulatum (O.F.Miiller) - - - - - -1 - =

Limacus flavus Linnaeus - 2 - - - - - - _

VIL (10) Limax maximus Linnaeus - - -1 - - - - -

Agricolae Nesovitrea hammonis Strom - - -1 - - - - -

(Species of mesic Oxychilus cellarius (O.F Miiller) - - - - - - 3 -2

biotopes) Oxychilus draparnaudi (H. Beck) - - - - - - - 5 -

Punctum pygmaeum (Draparnaud) - 11 - - - - - - -

Trichia lubomirskii (Slosarski) - - - - -1 - =

Vitrina pellucida (O.F Miiller) 2 3 7 1 - — — 11 13

HVHI.' (21) Carychium tridentatum (Risso) -8 - - - - - 12 -

yETic0 ac Succinella oblonga (Draparnaud) i T

(Hygrophilous sp.)
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IX. (5)
Ripicolae
(Polyhygrophilous
species)

Carychium minimum (O.F Miiller)

Pseudotrichia rubiginosa (Rossméissler)

Succinea putris (Linnaeus)
Zonitoides nitidus (O.F.Miiller)
Euconulus praticola (Reinhardt)

—— o |

DO\ — — |

X. (27
Hydricolae
(Aquatic species)

Acroloxus lacustris (Linnaeus)
Anisus leucostomus (O.F Miiller)
Anisus septemgyratus (Rossméssler)
Anisus vortex (Linnaeus)
Anodonta anatina attenuata Held
Bithynia tentaculata (Linnaeus)
Bythinella austriaca (Frauenfeld)
Gyraulus albus (O.F.Miiller)
Gyraulus crista (Linnaeus)
Lithoglyphus naticoides (C.Pfeiffer)
Radix auricularia (Linnacus)
Stagnicola corvus (Gmelin)
Stagnicola cf. turricula (Held)
Lymnaea stagnalis (Linnaeus)
Galba truncatula (O.F . Miiller)
Physella acuta Draparnaud
Pisidium amnicum (O.F.Miiller)
Pisidium cf. casertanum (Poli)
Planorbarius corneus (Linnaeus)
Planorbis planorbis (Linnaeus)
Segmentina nitida (O.F Miiller)
Sinanodonta woodiana (Lea)
Sphaerium corneum (Linnaeus)
Sphaerium rivicola (Lamarck)
Unio crassus albensis Hazay
Unio pictorum (Linnaeus)

Unio tumidus zelebori Zelebor

I ST S|

[\

[

—_

NN |

N — W W WM

Pocet druhov
(Number of species)

78

21

N
N
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STEFFEK 1., 2005: Spologenstva suchozemskych mikkysov severnej &asti Devinskej Kobyly (Malé
Karpaty) [Land snail assemblages of the north part of the Devinska Kobyla hill (Malé Karpaty Mts.,
SW Slovakia)]. — Malacologica Bohemoslovaca, 4: 26-38. Online serial at <http://mollusca.sav.sk>
18-Nov-2005.

Present paper is focused on two topics. First topic is focused on evaluation of mollusc assemblages of
northern part of the Devinska Kobyla hill (Malé Karpaty Mts.). The second topic was evaluation of all
published data on molluscs of this area. The research was conducted during vegetation period of the
year 1978. From 9 types of biotopes altogether 47 quantitative samples were sampled. The assem-
blages were evaluated on the base of constancy and dominance of the species. Altogether 7913 mol-
lusc specimens were obtained from the samples. Composition and status of the forest mollusc assem-
blages in northern part of the Devinska Kobyla was shown to be determined by the substratum, age of
forest stand and the degree of the biotopes disturbance. The species richest assemblage was detected
within old grown forest (biotope 7) and calcareous substratum. The species poorest were assemblages
found within clear-cut and young stand (biotopes 5, 8). Species rich community was found also in old
growth forest with quartzite substratum, however a number of steppe species is absent within this
biotope. The molluscan communities of open habitats were observed only in the northern part of the
Devinska Kobyla foothill area. They occur mainly within xeric degraded grassland biotopes (vacant
pastures, deforested fields). Within other non-limestone substratum biotopes only species poor coe-
noses composed of single or e few of species occurred (biotopes 2 and 6). The exception was the
natural xeric grassland biotopes, which were typical biotopes for rich community of steppe molluscs
(biotope 9). Extremely rich were limestone rocks, which are in addition partially covered by forest.
The rich forest land snail community together with a number of xeric species was found here (biotope
3). In second part mollusc species composition of northern and southern part of the Devinska Kobyla
massive and the Devinske Hradné Bralo hill are compared. Altogether 65 mollusc species (51 species
in north part, 44 species in south part, 37 species in the Devin Castle hill) were found in whole area
until nowadays. 10 mollusc species were found only in the southern part of the Devinska Kobyla
massive (Bythinella austriaca, Chondrula tridens, Zebrina detrita, Vitrea subrimata, Nesovitrea
hammonis, Limax cinereoniger, Limax maximus, Arion fuscus, Pisidium casertanum a P. per-
sonatum), 5 species were found only in northern part of the Massive (Platyla polita, Pyramidula pu-
silla, Vertigo pusilla, Vitrea crystallina, Monachoides vicinus) and 4 species were only found in the
Devinske Hradné Bralo hill (Pupilla sterri, Balea perversa, Trichia striolata danubialis, Fruticicola
fruticum). During our research 3 species new not published from this area were found (Platyla polita,
Nesovitrea hammonis and Limax maximus).
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Uvod

Je malo miest v strednej Eurdpe, ktoré by sa mohli
pochvalit’ Gzemim takej vedeckej hodnoty ako je
Bratislava s Devinskou Kobylou. Mesto si Coraz
viacej odkrajuje z okolitej prirody a prave preto, aby
nedoslo k zaniku tohto jedine¢ného miesta, bola De-
vinska Kobyla v roku 1964 vyhlasena za Statnu pri-
rodntl rezervéciu, ktora bola v zmysle Zakona NR SR
o ochrane prirody ¢. 287/1994 bola premenovana na
narodnu prirodnu rezervaciu. Zriadenie tejto rezerva-
cie vyvolalo potrebu blizSieho poznania Devinskej
Kobyly, tzemia na ktorom sa nachadzaju zvysky
teplomilnych a suchomilnych rastlinnych
a zivoc¢isnych spolocenstiev ojedinelého typu (FUTAK
1964).

Mnozstvo prac, ako floristickych tak aj faunistic-
kych, svedci o vel'kom zaujme o toto uzemie. Uz na
zaciatku novoveku v 16. storoci sa objavuju prvé pri-
rodovedné prace z tohto uzemia, v ktorych sa Devin-
ska Kobyla spomina ako zaujimava lokalita v ramci
Zapadnych Karpat (FERAKOVA 1997). 1 ked’ zaujem
o0 Mal¢ Karpaty bol v minulosti pomerne velky, je
doteraz  znamych len velmi malo udajov
o malakofaune severnej Casti Devinskej Kobyly.

Prva praca pojednavajiuca o miakkysoch aj Devinskej
Kobyly je praca SzEpA (1897), ktora je vysledkom
malakozoologického vyskumu SirSicho okolia Brati-
slavy a Dunaja. Dalgia praca od ORTVAYA (1902) je
subornym faunistickym dielom okolia Bratislavy, ale
neprinasa ni¢ nového o mikkysoch Devinskej Ko-
byly, lebo autor cituje vsetky tidaje od SZEPA (1897).
PONEC (1972) vydava pracu o malakofaune Malych
Karpat, v ktorej okrem vlastnych zberov spomina aj
dosial nepublikované zbery Lozeka a Brabenca
z Uzemia Devinskej Kobyly a Devina. Neskor spolu
s Lisickym vydavaji doplnky na zaklade revizie ma-
terialu (LISICKY & PONEC 1979). Aj v praci LOZEKA
(1974) je uvedenych niekol’ko druhov z Devinskeho
hradného brala.

Koncom sedemdesiatich rokov minulého storocia
vypracoval J. Steffek dva materialy o mikkysoch
Malych Karpat vratane Devinskej Kobyly, ktoré zial
nevysli tlaCou. Prvou bola zavere¢na sprava o historii
malakozoologického vyskumu Malych Karpat, ktora
vypracoval na Ustave experimentalnej biologie a
ekologie SAV (STEFFEK 1976) a druhou je dizerta¢na
praca autora, v ktorej zhodnotil malakocendzy a vy-
voj krajiny Malych Karpat (STEFFEK 1978). Vy-
sledky z vyskumu len juznej €asti Devinskej Kobyly
viak publikoval o rok neskor (STEFFEK 1979). V dal-
Sej praci (STEFFEK 1985) zhodnotil malakofaunu
dvoch hradov — Devinskeho hradného brala a Brati-
slavského hradu. KROUPOVA-LUCIVIANSKA (1984)
prinasa diagnézu sucasného stavu krajiny Bratislavy
vratane Devinskej Kobyly na zaklade mékkysSov.
Udaje o malakofaune Devinskej Kobyly su aj
v subornych pracach LOZEKA (1964) a LISICKEHO
(1991). Popularne ladeny prispevok o malakofaune

Devinskej Kobyly uverejnil CEIKA (1998). Poslednt
pracu o malakofaune Devinskej Kobyly publikoval
CEIKA (2005), v ktorej zhodnotil si¢asné poznatky o
malakofaune Devinskej Kobyle z vlastnych zberov a
len z niekol’kych vybranych publikovanych prac.
Hlavné tazisko predloZenej prace spoc¢iva vo vyhod-
noteni spolocenstiev médkkySov deviatich typov bio-
topov zo severnej Casti Devinskej Kobyly, ktora do-
teraz nebola z hl'adiska malakofauny podrobne spra-
covand. Faunistické udaje z tejto Casti Devinskej Ko-
byly st len v praci STEFFEKA (1978) a niekol’ko zbe-
rov z oblasti Stokeravskej vapenky vykonal CEIKA
(2005). Sucastou tejto prace je aj porovnanie doteraz
znamych udajov o malakofaune v troch samostatnych
celkoch tohto fragmentu Malych Karpat — juzna cast
Devinskej Kobyly, severna ¢ast' a Devinske hradné
bralo (Tab. 2). V tabulke st uvedené aj odkazy na
vybrané publikacie, v ktorych bol ten-ktory druh
publikovany.

Prirodné pomery Devinskej Kobyly vo vztahu
k malakofaune

Devinska Kobyla (514 m n.m.) je malé tizemie ohra-
ni¢ené obcami Devinska Nova Ves, Dubravka, La-
mac, Karlova Ves a Devin. Spolu s Hainburgskymi
vrchmi tvori najjuznejSiu ¢ast Malych Karpat. Toto
uzemie je naprie¢ prelomené Styrmi zlomami, kto-
rych intenzita smerom na severovychod ubuda. Ho-
ropisnym vysledkom je rozdelenie juznej Casti Ma-
lych Karpat na dve horské skupiny (Hainbursku
a Devinsku horsku skupinu) a tri brany:

e Karnuntska — nachadza sa v Rakusku a je dlha 14

km,
e Devinska — nachiddza sa na Slovensku aj
v Rakusku a je dlha 3—4 km,

e [Lamacska — nachadza sa na slovenskej strane.
Hlavnou branou je Devinska brana, ktorou preteka
Dunaj. Toto uzemie sa nachadza medzi najvy$S$imi
vrchmi horskych skupin — Hundsheimer Berg (476
m) v Rakusku a Devinskou Kobylou (514 m). Masiv
Devinska Kobyla sa vyznacuje neobvyklou rozma-
nitostou geologického zlozenia, ktoré hra dolezith
ulohu pri rozsireni a disperzii malakofauny. Na po-
merne malej ploche sa nachddzaju horniny rézneho
geologického veku, pocinajuc prvohornymi a konciac
Stvrtohornymi.

Vyhodné prirodné podmienky, priazniva zemepisna
poloha a zivotné prostredie umoznili na Gzemi
Devinskej Kobyly existenciu mnohym zivoc¢ichom
roz$irenym v juhovychodnej Eurdope (mediteranne,
submediteranne, pontické a pandnske druhy). Tieto
druhy su velmi citlivé na kolisanie rdéznych eko-
logickych faktorov a na tzemi Devinskej Kobyly
nasli vyhovujuce podmienky pre svoju existenciu.
Preto k najvyznamnej$im druhom tejto fauny patria
rozli¢né suchomilné a teplomilné druhy — xeroter-
mofily. Dnes eSte nepozname zakladny inventar
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fauny Devinskej Kobyly. Je zname, ze tu Zije nie-
korko tisic druhov, pri¢om vécSina z nich patri medzi
¢lankonozce.

Juhovychodna c¢ast Devinskej Kobyly je pomerne
jednotvarna z hladiska geologie, aj malakofauny.
Nachadza sa tu bratislavsky Zulovy masiv, na ktorom
mdzeme najst’ slabo vyvinuté populacie lesnych dru-
hov (Helicodonta obvoluta, Cochlodina laminata,
Aegopinella minor, Monachoides incarnatus). Na se-
vere tejto Casti sa nachadzaji piesCité vapence
z tretohdr (sarmat). Severozapadnd cast’ Devinskej
Kobyly je roznoroda. V okoli Dubravky sa nacha-
dzajii prvohorné pararuly, svorové ruly so zilkami
pegmatitov, taktiez amfibolity a fylity. Tu sa streta-
vame s podobnou malakocenézou ako na bratislav-
skom Zzulovom masive. Okrem prvohornych hornin
sa tu nachadzaju sprase, sute, deluviad aalavia zo
Stvrtohor. Vapencové sutiny patria k najbohat§im
biotopom na malakofaunu. Vrch Devinska Kobyla
(514 m) je tvoreny fylitmi, kremencami (spodny
trias), vapencami a dolomitmi (stredny trias), tma-
vymi vapencami (druhohory), pieskami
a pieskovcami (helvét, tretohory), piesCitymi bioti-
tickymi vapencami (tretohory) a altiviami, sprasami,
sutinami (Stvrtohory).

Oblast’ Devinskej Kobyly spada do teplej klimatickej
oblasti s teplym letom a miernou zimou. Celé izemie
Devinskej Kobyly je vystavené vetrom dujicim zo
Zahorskej niziny, ¢o do znaénej miery ovplyviiuje
faunu a fléru sledovaného uzemia.

Z fytogeografického hladiska je Devinska Kobyla
fragmentom Malych Karpat. FUTAK (1964, 1972)
vSak povazuje za spravnejSie ju uvadzat spolu
s Hainburskymi vrchmi. Oddvodiiuje to tym, Ze je tu
omnoho viac suchomilného a teplomilného rastlin-
stva ako v oblasti Malych Karpat.

Prirodzenym vegetaénym krytom Devinskej Kobyly
boli dubové a dubovo-hrabové lesy. Vo vrcholovom
dubovo-hrabovom poraste sa vyskytuje aj buk, ktory
na severnej Casti prechadza v stvisly porast. Véac¢sina
druhov rastlin Devinskej Kobyly je teplomilna,
zvéacsa patriaca ponticko-pandnskej flore. Flora se-
vernej strany Devinskej Kobyly je chudobnejsia ako
juznej, kde mozaikovitost’, farebnost’ a rast vegetacie
st podmienené reli¢fom, ktory sa tu strieda po nie-
kol’kych metroch. Rastie tu viac ako 1500 cievnatych
rastlin, 150 machorastov, takmer 140 liSajnikov a asi
480 hub. Pre Devinsku Kobylu je zvlast pozoru-
hodny vyskyt niektorych druhov, ktoré sa na Sloven-
sku vyskytujt len zriedkavo (FERAKOVA 1997).

Material a metodika

V roku 1978 sme pocas vegetatného obdobia usku-
tocnili vyskum spolocenstiev mikkysov severnej
casti Devinskej Kobyly, ktorej juznt hranicu urcuju
koty Hlboka draha (222 m) na zapade, Devinska Ko-
byla (514 m), Svabsky vrch (367 m) a Hruby breh
(343 m) na vychode. Lokality sme vyberali tak, aby

boli zastupené hlavné typy biotopov. Kvantitativne
vzorky na jednotlivych biotopoch (lokalitach) sme sa
snazili vyberat’ nahodne, aby vyhodnotenie bolo ob-
jektivne. Pri svojej praci sme pouzivali beznii metodu
kvantitativneho odberu. Zo zvoleného biotopu sme
odobrali 5 az 6 kvantitativnych vzoriek hrabanky z
kvadratov 25x25 cm. Zivé jedince velkych druhov
(Helix pomatia, Cepaea vindobonensis a Xerolenta
obvia) sme po scitani pustili spat’ do prirody. Jednot-
livé vzorky sme preosiali cez tri sita s rézne vel'kymi
okami a rucne prebrali pod lupou.

V praci podavame vysledky zo 47 kvantitativnych
vzoriek z 9 typov biotopov. Z tychto vzoriek sme
ziskali 7913 exemplarov patriacich 36 druhom. Vy-
hodnotenie sme robili podl'a ¢astosti (frekvencie) vy-
skytu druhu v odobratych vzorkach z kazdého bio-
topu osobitne, pricom druhy boli zaradené do jed-
ného zo Styroch stupnov konstantnosti (K) — eukon-
Stantny 100-75 %, konstantny 75-50 %, akcesoricky
50-25 %, akcidentalny 25-0 % a podl'a poctu exem-
plarov v kvantitativnej vzorke daného typu biotopu,
¢o nam urc¢ilo dominanciu (D) tiez v Styroch stup-
floch — dominantny 100-15 %, subdominantny 15-6
%, recedentny 6—1 %, subrecedentny 1-0 % (SCHMID
1966). V kazdom type biotopu boli vybrané jeden
alebo dva veduce druhy, ktoré dominovali aj v ramci
konstantnosti aj dominancie.

Nomenklatuira je podla prace FALKNER et al. (2001) a
druhy boli ur¢ované podl'a LOZEKA (1964).

Charakteristika preskimanych lokalit

O kazdej lokalite je uvedena strucna charakteristika
biotopu, nadmorska vyska, stvorec Databanky fauny
Slovenska a datum zberu. Vsetky zbery vykonali J.
Steffek a [. Sirafiova, determinoval J. Steffek. Ma-
terial je ulozeny u autora prispevku:

1 — Devinska Kobyla: sutinovy les na kremencovom
podklade cca 400 m VSV od kéty Devinska Kobyla
(514 m), s porastom Fraxinus excelsior, Carpinus
betulus, Ulmus carpinifolia, Acer platanoides, Tilia
grandifolia, 360 m n.m., 7868a, 25.5.1978.

2 — Devinska Kobyla: opusteny pasienok nad stadio-
nom Dubravka s travnatym porastom a vy$s$imi byli-
nami Leucanthemum vulgare, Trifolium sp., Anthyllis
vulneraria, 290 m n.m., 7868a, 4.6.1978.

3 — Devinska Kobyla: hrabovy les severne od lokality
¢. 1 s porastom Carpinus betulus, Quercus robur,
Fagus silvatica, 430 m n.m., 7868a, 25.5.1978.

4 — Devinska Kobyla: vapencové skaly pri upéti
lomu (v okoli je bukovy porast) vychodne od Stoke-
ravskej vapenky, 220 m n.m., 7768c, 25.5.1978

5 — Devinska Kobyla: mlady obnovny les po tazbe
SSZ od zavodu Technické sklo, 280 m n.m., 7768c,
30.5.1978.

6 — Devinska Kobyla: degradovany xerotermny svah
na plytkej skalnatej pdde so severozapadnou expozi-
ciou pod lokalitou €. 5, s porastom Plantago lanceo-
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latum, Dactylis glomerata, Anthyllis vulneraria, Tit-
hymalus amygdaloides, Leucanthemum vulgare,
Trifolium pratense, 200 m n.m, 7768c, 30.5.1978.

7 — Devinska Kobyla: sutinovy les vo vapencovej
rokline JZ od lok. ¢. 6 s porastom Acer platanoides,
Fraxinus excelsior, Ulmus carpinifolia, Carpinus
betulus, Euonymus verrucosa, Tilia grandifolia, Fa-
gus silvatica, Corylus avellana, Cornus mas, Stap-
hylea pinnata, 250 m n.m., 7868c, 13.8.1978.

8 — Devinska Kobyla: tazbou preriedeny zmieSany
les 2 km JZ od lokality €. 2 s porastom Tilia grandi-
folia, Quercus robus, Fagus silvatica, Carpinus be-
tulus, Acer platanoides, 370 m n.m., 7868a,
27.8.1978.

Cevinsaa N Vs

Morava

Obr. 1. Rozmienstneie skimanych lokalit.
Fig. 1. Location of the surveyed sites.

Vyhodnotenie malakocenéz v preskimanych bio-
topoch

Biotop ¢. 1. Zvlastny raz tomuto biotopu dodavaju
obrovské kremencové skaly s porastom uzivného
sutinového lesa. Na upiti bral je bohato vyvinuta
prevazne lesnda malakocendza. Z kvantitativnych
vzoriek sme ziskali 21 druhov mikkySov v pocte
1440 exemplarov. Prevahu tvoria druhy, z ktorych
Sest’ je prisne lesnych ekoelementov — Aegopinella
pura, Vertigo pusilla, Merdigera obscura,
Monachoides incarnatus, Cochlodina laminata,
Acanthinula aculeata a pat druhov patri k prevazne
lesnym druhom, ktoré sa mézu vyskytovat aj na
zatienenych  biotopoch  nelesného  charakteru

& Kilometers

9 — Devinska Kobyla: xerotermny vapencovy skal-
naty svah juhozéapadne od zavodu Technické sklo s
porastom Origanum vulgare, Trifolium pratense,
Anthylis vulneraria, Achillea millefolium, Agrimonia
eupatoria 190 m n.m., 7768c, 3.8.1978.

EI lckality zberu
I obec
71 cesta
rieka

®  koty

ﬁbmvta
N\

(kroviny, skalné sutiny, brehy ciest) — Aegopinella
minor, Balea biplicata, Helix pomatia, Morlina
glabra, Cepaea hortensis. Dohromady sa tu teda
vyskytlo 11 silvikolnych druhov. Knim vsak
modzeme priradit’ aj Sest zo skupiny agrikolnych
druhov, ktoré ziji vroznych ateda aj lesnych
biotopoch Vitrina pellucida, Vertigo alpestris,
Cochlicopa lubrica, Punctum pygmaeum, Clausilia
dubia a Euconulus fulvus. Medzi zaujimavé druhy
tohto biotopu patri hlavne silvistepikolny prvok
Truncatellina claustralis, ktory ma len niekol'ko
lokalit vyskytu vramci celych Malych Karpat
(STEFFEK  1978). CEIKA (2005) ho z tzemia
Devinskej Kobyly nedolozil. Skupinu patentikolnych
druhov tvoria Vallonia costata, Truncatellina
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cylindrica ajeden silvistepikolny druh Euomphalia
strigella. Zlozenie malakofauny, ktoré je prevazne
tvorené lesnymi druhmi, nasvedCuje tomu, Ze tu
v priebehu vyvoja krajiny nedoslo k celoplosnému
odstraneniu lesa a tak tu mohli tieto druhy prezit’ v
sutinovom svahu kremencovych skal. Najvicsiu
dominanciu trvorili druhy Balea biplicta a Vallonia
costata,  podla  ktorych  bola  stanovena
malakocendza. Ostatné preskimané biotopy nest
stopy vicsich alebo mensich zasahov, o ¢om svedci
vicsie zastupenie patentikolnych druhov a slabSie
zastupenie lesnych druhov.

Biotop ¢. 2. Predstavuje opusteny pasienok s
trdvnytym  xerotermnym  porastom, poznaceny
antropickou ¢innost'ou (turistika, branné cvicenia
a kurzy). Z kvantitativnych vzoriek sme dohromady
ziskali 220 exemplarov, ktoré¢ patria 9 druhom.
Prevazna vécSina zistenych druhov st stepikoly,
patentikoly a xerikoly. Len jeden zisteny druh je
agrikol so Sirokou ekologickou valenciou (Vitrina
pellucida). Najvacsie zastipenie maji stepikolné
druhy Xerolenta obvia, Mediterranea inopinata,
Granaria frumentum, Cepaea vindobonensis, z
ktorych prvé dva patria k mladoholocénnym
pristahovalcom. Ponticky druh Xerolenta obvia je
v sucasnej dobe v niektorych oblastiach vyskytu na
Slovensku na ustupe (Slovensky raj, Medzianske
skalky), inde zase prenika do novych tzemi (Sklené
Teplice, 28.4.2003, leg. J. Steffek). Podla LOZEKA
(1973) do strednej Eurdpy prenikol az v postglaciali.
Mediterranea inopinata je zaujimavy aj tym, ze je
jednym z ojedinelych subteranne zijucich mékkysov
na Slovensku. Casto byva zahrabany az vy$e 1 m
pod povrchom zeme. NajlahSie sa tento druh ziska
z krtincov. Pre tento typ biotopu bola vyclenena
malakocendz s vedicimi druhmi Xerolenta obvia a
Granaria frumentum.

Biotop ¢. 3. Predstavuje hrabovy les s primesou
dubu a buka vo vrcholovej casti Devinskej Kobyly s
vychodnou expoziciou. Z 5 kvantitativnych vzoriek
sme ziskali 22 druhov mikkySov v pocte 171
exemplarov. NajvicSie zastupenie maju druhy
silvikolné  (s. 1)  Monachoides incarnatus,
Cochlodina laminata, Aegopinella pura, Acanthinula
aculeata, Helicodonta obvoluta, Semilimax
semilimax, Aegopinella minor, Helix pomatia,
Morlina glabra. Prekvapenim bolo zistenie jedného
exemplara petrofilného druhu Pyramidula pusilla,
ktory nebol na inej lokalite Devinskej Kobyly
zisteny. Spologenstvo dopiiaji nenaroéné druhy
Euomphalia strigella a Vitrina pellucida. Vysoka
pritomnost  termofilov  poukazuje na teply
stredoeurdpsky les a predstavuje typ malakocenozy
Monachoides incarnatus — Aegopinella pura.

Biotop ¢. 4. Biotop tvoria vapencové skaly, ktoré su
najvhodnejSim substratom pre malakofaunu o ¢om
sved¢i aj pomerne velké zastupenie druhov. Na
lokalite sme z kvantitativnych vzoriek ziskali 21

druhov mékkysov v pocte 903 exemplarov. V okoli
je bukovy porast. Najvicsie zastipenie v lokalite
maju druhy otvorenych biotopov (patentikoly) —
Vallonia costata, V. pulchella, Truncatellina
cylindrica, Pupilla muscorum, Euomphalia strigella
a stepikoly Granaria frumentum, Xerolenta obvia,
Cepaea vindobonensis, Chondrina arcadica clienta
a Truncatellina claustralis. Podobne ako pri lokalite
¢. 1, 3 tu si pozornost zasluhuje Truncatellina
claustralis, ktory méa v ramci Slovenska najjuznejsi
vyskyt prave tu na Devinskej Kobyle, podobne ako
aj Chondrina arcadica clienta. Okrem menovanych
druhov sa tu nachadzaju aj silvikoly Acanthinula
aculeata, Balea biplicata, Aegopinella minor, Helix
pomatia a Semilimax semilimax, niekol'ko agrikolov
ajeden xerikolny druh Cochlicopa Ilubricella.
Malakocenézu  vyclenuju  druhy  Truncatellina
cylindrica — Granaria frumentum.

Biotop ¢. 5. Biotop predstavuje slabo vyvinuty
zmieSany les s bohatym bylinnym porastom a
starymi pefimi. Z kvantitativnych vzoriek sme ziskali
10 druhov prislichajucich 1046 exemplarom.
Najvicsie zastlipenie v lokalite maju silvikolné
druhy Acanthinula aculeata, Merdigera obscura,
Aegopinella minor, Helix pomatia, Balea biplicata.
Po jednom druhu st tu zastupcovia patentikolov —
Truncatellina  cylindrica  asilvistepikolov ~ —
Euomphalia strigella. Tri druhy su agrikolné —
Vitrina pellucida, Punctum pygmaeum a Vitrea
contracta. ~ Malakocenozu  vyclenuju  druhy
Truncatellina cylindrica — Punctum pygmaeum.
Druhové zlozenie sved¢i o priaznivom vyvoji lesnej
malakocendzy, ktord preckala odlesnenie pri starych
pnoch.

Biotop ¢. 6. Biotop predstavuje degradovany
xerotermny svah ktory vznikol odlesnenim. Ziskali
sme len jeden druh Xerolenta obvia v pocte 82
exemplarov. Lokalita je typickym prikladom, kedy
do priestoru vyrubaného lesa na extrémnom
stanovisti nalietavajli suchomilné druhy rastlin a
prenikd sem najskér tento ,,pioniersky” druh
xerotermnych travnych porastov.

Biotop ¢. 7. Charakteristickym znakom toho biopu
si  vapencové skaly v  sutinovom lese.
Z kvantitativnych vzoriek sme ziskali 26 druhov
mikkySov v pocte 3951 exemplarov. Mobzeme
konstatovat, ze tato lokalita je druhovo najbohatsia
zo vSetkych skimanych lokalit. Najbohatsie je
zastipena skupina silvikolnych druhov Merdigera
obscura,  Acanthinula  aculeata, =~ Monachoides
incarnatus, Semilimax semilimax, Platyla polita,
Helicodonta obvoluta, Cochlodina laminata, Balea
biplicata, Aegopinella minor, Morlina glabra, Helix
pomatia a Vitrea crystallina. Stepikolné druhy
zastupuju  Truncatellina  claustralis,  Granaria
frumentum a Cepaea vindobonensis., ¢o sved¢i o
niekdajsom vacSom odlesneni tejto locality. Staré
ulity druhu Granaria frumentum sme nachadzali aj v
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hustom lesnom poraste. Zistené tu boli aj patentikoly
Truncatellina cylindrica, Vallonia costata, jeden
silvistepikol Euomphalia  strigella, Styri  agrikolné
druhy so sirokou ekologickou valenciou — Punctum
pygmaeum, Vitrina pellucida, Clausilia dubia, Vitrea
contracta a jediny dosial’ zisteny hygrikolny druh na
severnej strane Devinskej Kobyly — Columella
edentula.

Biotop & 8. Tazbou preriedeny zmiesany les patri k
Castym javom Vv naSich lesoch. Radikéalne odlesnenie,
navySe odstrdnenie drevnej hmoty neumoziuje
prezitie citlivym lesnym druhom. V takomto
zniCenom  biotope  dochadza k  rychlemu
vysusovaniu, kde sa len pri piioch dokazu udrzat
nenaro¢né druhy. Z piatich kvantitativnych vzoriek
sme ziskali 6 exemplarov dvoch lesnych druhov,
ktoré zaroven urcuju malakocendzu Helix pomatia —
Aegopinella minor.

Biotop ¢. 9. Kamenisty xerotermny svah patri k
ojedinelym na severnej strane Devinskej Kobyly. Na
tychto plytkych biotopoch s nizkym travnatym

porastom  nachddzame  hlavne  patentikolné
a stepikolné druhy Xerolenta obvia, Granaria
frumentum, Cepaea vindobonensis, Cochlicopa
lubricella, Euomphalia strigella, Truncatellina

cylindrica, Pupilla muscorum a Vallonia costata.
Malakocendzu charakterizuju druhy Xerolenta obvia
a Truncatellina cylindrica.

Diskusia

Pestra geologicka stavba (cca 11 druhov hornin
srozlicnym  geologickym  vznikom ardznym
zlozenim), vyznamné fytocendézy a samozrejme
postavenie Devinskej Kobyly, ako najjuznejsej Casti
Malych Karpat, dali moznost' vzniku réznym
malakocendzam. Fylity poskytuju len priemerné
podmienky pre rozvoj malakofauny. Kremence,
ktoré len v pripade, ze s porastené¢ sutinovym
porastom lipy, javora a jaseha, poskytuju vhodné
podmienky pre malakofaunu. Menované stromy su
totiz schopné svojim korennym systémom ziskavat’
rozpusteny vapnik atento akumulovat vo svojich
listoch. Po opade listov sa pod stromami zvySuje pH
uzemia ato je lakadlom pre mékkyse, ktoré na
stavbu svojich ulit potrebuji prave uhlicitan
vapenaty. Prevahu vSak tvoria vapence a dolomity,
ktoré su najvhodnej$im substratom pre vyskyt
malakofauny.

Piesky a pieskovce, ktoré pochadzaju z tretohor
atvoria vlastne juznu cast Devinskej Kobyly
(lokalita Sandberg), sG porastené xerotermnou
vegetaciou so spolocenstvom stepikolnych druhov
mékkySov Xerolenta obvia, Mediterranea inopinata,
Granaria frumentum a Truncatellina cylindrica.
Tento typ biotopu sa sice v severnej Casti
nenachddza, ale tieto druhy st na trdvnatych
xerotermnych svahoch bezné aj tu. Tam, kde

vychadzaju na povrch vapencové brala, pristupuju k
nim eSte Clausilia dubia a Chondrina arcadica
clienta a Truncatellina claustralis, ako je to na
priklade biotope ¢. 4.

Pre Devinsku Kobylu je najtypickej$ia malakoceno-
za na xerotermnych lukach juznej aj severnej strany.
NajbohatSia malakocenéza je vyvinutd na kameni-
stom xerotermnom svahu (biotop ¢. 9). Desat’ druhov
mékkySov, ktoré sa tu vyskytli, st hlavne predstavi-
tel'mi stepikolného ekoelementu — Xerolenta obvia,
Granaria frumentum, Truncatellina cylindrica a Eu-
omphalia strigella.

Mimoriadne vyvinuta malakocenéza sa vyskytuje na
vapencovych sutinach (biotop ¢. 7) ale aj na sutinach
s kremencovym podkladom (biotop ¢. 1), kde su uz
spominané sutinové porasty s lipou, javorom,
jasenom a brestom. Pokial’ na kremencoch chybaju
stepikolné druhy, na vapencoch su v porovnatelnom
mnozstve ako silvikoly (Tab. 1).

Zasahy cloveka do prirody Devinskej Kobyly mali
a maju nemalé nasledky aj na pritomnost’ niektorych
druhov mékkysov — zalestiovanie nepdvodnymi
drevinami, vystavba chat, vystavba ciest, vysoka
navstevnost, vplyv exhalatov, holorubna tazba.
Prirodzeny vegetacny kryt na Devinskej Kobyle, ako
uz bolo vyssie spomenuté, tvorili dubové a dubovo-
hrabové lesy. V sedemdesiatich rokoch minulého
storo¢ia sa tu zalesfiovalo ato ina miestach, kde
savisly les uz niekol’ko storo¢i predtym
nebol. Vysadzali sa dreviny nevhodné pre toto
stanoviSte — Pinus nigra, Gleditschia triacanthos,
Robinia pseudoacacia, Eleangnus angustifolia, Larix
decidua, ktoré cCiastocne menili chemizmus pody
(acidifikacia a nitrifikacia), a tak sa mnohé druhy
dosial’ do tychto porastov nenastahovali. Cast’ lesov
na Devinskej Kobyle bola odstranena vystavbou
ciest a chat. Postupne sa ztychto oblasti vytracali
citlivé lesné druhy mékkySov a na ich miesta
prichadzali druhy iné, ktorym odlesnené biotopy
vyhovovali, tzv. novodobi pristahovalci (Xerolenta
obvia, Mediterranea inopinata). Aj zahradkari
priniesli svojimi aktivitami nové prvky. Zrejme
prenosom zeminy sa sem dostali druhy ako napriklad
Oxychilus draparnaudi a Limax maximus.

Dalsi vplyv na malakofaunu mali zrejme aj exhalaty.
Je pozoruhodné, Ze pocas vyskumu severnej strany
Devinskej Kobyly neboli zistené druhy celade
Limacidae, Agriolimacidae a Arionidae, ktoré
najrychlejSie reaguju na exhalaty, pretoze nemaja
schranku. Je tiez pravdepodobné, ze velké sucha
v obdobi vyskumu boli pri¢inou, Ze sme druhy
danych ¢eladi nezachytili. CEIKA (2005) uvadza ako
vzacny vyskyt druh Deroceras cf. reticulatum z
okolia Stokeravskej vapenky. V lesoch sa konstantne
vyskytli druhy Aegopinella minor, Helix pomatia,
Balea biplicata, Aegopinella pura, Helicodonta
obvoluta a Monachoides incarnatus.
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Druhym cielom tohto prispevku bolo porovnat
zlozenie malakofauny Devinskej Kobyly zo severnej
strany, kde bolo zistenych 51  druhov,
s malakofaunou juznej strany, kde je zistenych 44
druhov a malakofaunou Devinskeho hradného brala,
z kadial’ je znamych 37 druhov. Celkovo bolo na
tomto Uzemi zistenych 65 druhov mékkySov. Toto
porovnanie sice &iastoéne vykonal aj CEJKA (2005),
lenze nezohladnil vsetky dostupné zdroje o
malakofaune Devinskej Kobyly a v jeho zozname je
uvedenych len 50 druhov. Tab. 2 prinaSa toto
porovnanie. Na severnej strane sa nepodarilo zistit
13 druhov, znadmych z juznej strany alebo z
Devinskeho hradného brala, no len z tejto Casti
Devinskej Kobyly je zatial znamych 5 druhov
(Platyla polita, Pyramidula pusilla, Vertigo pusilla,
Vitrea crystallina, Monachoides vicinus). Na juznej
strane sa nevyskytlo 19 druhov zo vSetkych znamych
druhov tohto Uzemia, ale len tu bolo zistenych 10
druhov (Bythinella austriaca, Chondrula tridens,
Zebrina detrita, Vitrea subrimata, Nesovitrea
hammonis, Limax cinereoniger, Limax maximus,
Arion  fuscus,  Pisidium  casertanum a P.
personatum). Na Devinskom hrade sa dosial
nezistilo 29 druhov znamych zo severnej alebo
juznej Casti Devinskej Kobyly, zato st len z tadial'to
zname 4 druhy (Pupilla sterri, Balea perversa,
Trichia striolata danubialis, Fruticicola fruticum.
Druh Chondrula tridens, ktory Szep (1897) uvadza z
Devinskej Kobyly, nikto dalsi zatial' nepotvrdil, i
ked’ ho z druhej strany Dunaja z viacerych lokalit
okolia Hainburgu uvadza KLEMM (1974). Jeden
exemplar druhu Pyramidula pusilla z hrabového lesa
(biotop €. 3) bol sem zrejme zavleeny z niektorého
vapencového brala.

Z hladiska zoogeografického maji na severnej strane
najvacsie zastipenie druhy eurdpskeho areotypu
(sensu LISICKY 1991), ktorych bolo zistenych 15
druhov. Druhou najpocetnejSou skupinou (11
druhov) su areotypy velkych aredlov (holarktické,
palearktické). Alpsko-karpatskd proveniencia je
zastipena 3 druhmi a7 druhov ma centrum
roz§irenia v juznej Europe.

Zaverom mozno konStatovat, ze pritomnost
stepikolnych a xerikolnych druhov mikkysSov je
vyznamnym rysom nielen juzne, ale aj severne
exponovanych svahov Devinskej Kobyly. Tieto
biotopy st charakterizované hlavne
mladoholocénnymi  pristahovalcami  Xerolenta
obvia, Mediterranea inopinata a druhmi Granaria
frumentum, Cepaea vindobonensis, Truncatellina
cylindrica a T. claustralis.

Zaver

V predlozenej praci boli riesené dva ciele. Prvy
pojednava o malakocendzach  severnej  strany
Devinskej Kobyly (Tab. 1) a druhym cielom bolo
vyhodnotenie vsSetkych tudajov o malakofaune

Devinskej Kobyly (Tab. 2). Vyskum prebehol pocas
vegetatného obdobia roku 1978. Z kazdého z 9
typov biotopov bolo odobratych 5-6 kvantitativnych
vzoriek (25%25 cm). Malakocendzy sme vyhodnotili
na zaklade konstantnosti a dominancie zistenych
druhov (SCHMID 1966). Zo 47 kvantitativnych
vzoriek sme ziskali 7913 exemplarov. ZloZenie a
stav lesnych malakocenéz na severnej strane
Devinskej Kobyly uréuje substrat, vek porastov a
zachovalost' biotopu. Na bazickom substrate so
starym lesnym porastom (biotop €. 7) bola zistena
bohata lesna malakocendza na rozdiel’ od biotopov €.
5 a 8, ktoré su poznacené tazbou a mladym vekom
porastov. Bohata lesna malakocendza bola zistena aj
v starom sutinovom lese na kremencoch (biotop ¢.
1), kde vSak na rozdiel od vapencovych sutin,
chybaju vapnomilné stepikolné druhy méikkysov,
podobne ako na biotope ¢. 4, ktory predstavuje
zvySok povodného vrcholového hrabovéhe lesa s
dobre vyvinutou lesnou malakofaunou (Tab. 1).
Nelesné malakocenézy sa na severnej strane
Devinskej Kobyly vyskytuju len na upéti tohto
masivu. Jedna sa hlavne o degradované xerotermné
porasty (opustené pasienky, odlesnené plochy), na
ktorych prebieha sukcesia. Aj napriek vapencovému
substratu, je tu chudobna malakocenéza tvorena
nenaro¢nymi druhmi (biotop ¢. 2 a 6). Vynimku
tvoria prirodzené travnaté xerotermné svahy, na
ktorych sa pocas dlhého vyvoja vyvinula xerofilna
vegetacia a druhové zlozenie je ovela bohatSie
(biotop ¢. 9). Mimoriadne bohaté st vapencové
skaly, ktoré si navySe CiastoCne tienené lesnym
porastom. Tu je jednak bohata lesnd malakocenoza,
nachadzajica dostatok ukrytu v tieni lesa a bral a tiez
typickd malakocenoza stepikolov (biotop €. 3).

V druhej Casti prispevku st vyhodnotené aj vsetky
dostupné tdaje o mikkySoch Devinskej Kobyly, na
vyskume ktorych sa podielali T. Cejka, M. Lisicky,
V. Kroupova-Luéivjanska, V. Lozek, R. Szép, J.
Ponec a J. Steffek v rokoch 1897-2005. Z celkového
poétu 65 druhov mékkysov, ktoré boli dosial’ zistené
na celom uzemi Devinskej Kobyly, je zo severnej
Casti znamych 51 druhov, na juznej strane je 44
druhov a na Devinskom hradnom brale bolo dosial
zistenych 37 druhov (Tab. 2). V naSich zberoch sa
vyskytli druhy mékkySov, ktoré na tizemi Devinske;j
Kobyly neboli dosial' publikované (Platyla polita,
Nesovitrea hammonis a Limax maximus).
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HORSAK M. & NOVAK J., 2005: First record of Chondrina clienta (Westerlund, 1883) from Bohemia (Czech
Republic). — Malacologica Bohemoslovaca, 4: 39—40. Online serial at <http://mollusca.sav.sk> 9-Dec-2005.

The occurrence of land snail Chondrina clienta (Westerlund, 1883) (Gastropoda: Chondrinidae) from Bohe-
mia (Czech Republic) is reported for the first time.

So far, the land snail Chondrina clienta has been
known within the Czech Republic only from Moravia
(LOZEK 1956, JURICKOVA et al. 2001). This East Al-
pine and Southeast European snail is restricted to lime-
stone rocks. In other parts of its range it occurs occa-
sionally on walls and buildings (CAMERON 2003). In
the Czech Republic it is common only in the Moravian
Karst Protected Landscape Area (PLA) and Palava
PLA. The remaining known distribution is limited to
four isolated sites (Fig. 1). Recently, a new isolated
site has been discovered in the Rychlebské Hory Mts
(JURICKOVA et al., 2005). This new site is an old lime-
stone quarry and the circumstances of the species oc-
currence indicate a non-native spreading in the recent
time.

Locality and material examined: E Bohemia, Luze
village (49°53'05.8" N, 16°01'55.8" E, mapping grid —
6162), on a wall of KoSumberk castle, 360 m a.s.l., 15
August 2004, one living adult specimen, J. Novak and
M. Novak leg. and coll., M. Horsak det.

This is the first finding from a castle on non-limestone
bedrock within the Czech Republic. Kosumberk castle
is another distributional extension of this species to-
ward the northwest, like the limestone quarry in the
Rychlebské Hory Mts. Both these occurrences seem to
be non-native and they may document new spreading
of Chondrina clienta in the recent time.
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distribution. We wish to thank N. Cernohorsky for
help with the English. Two anonymous reviewers
made very useful comments regarding the earlier draft
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Bohemia and Moravia. Black dot — current populations, empty dot — extinct populations, black square — the first record
in Bohemia. The map was adopted from JURICKOVA et al. (2005).
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Studies on snail communities in nine dam reservoirs in Upper Silesia were carried out in two periods:
1980-90 and 1995-2004. The observed changes referred to domination patterns. There was found that
after introduction of two alien gastropods Physella acuta and Potamopyrgus antipodarum they became
the dominants in four reservoirs by the simultaneous percentage decrease of earlier native dominants.
The species density decreased in second study period in five reservoirs, mainly in effect of alien spe-
cies invasion, but in some cases in consequence of various human interventions. Taking into account
the whole collection the commonest species in the first study period were Radix peregra and Planorbis
planorbis, while Radix peregra, Potamopyrgus antipodarum, and Physella acuta in the second. Inex-
plicable is however the mass occurrence of Valvata piscinalis in Zywiecki dam reservoir, because in

whole Soutern Poland it is one of rarest snail species both in rivers and stagnant water bodies.

Introduction

The dam reservoirs originate by the damming of riv-
erbed with different earth or concrete dams, which
cause the water over-flow on adjacent area. It can
take place in river valley if the borders are suffi-
ciently high or in specially excavated deep pits. The
characteristic feature of all dam reservoirs is the per-
manent water flow, periodically retarded or even
stopped when necessary. The regulation of water flow
is the cause of water-level fluctuations and of tempo-
rary exposure of bottom area, normally flooded. It
results in the lack of permanent biocoenoses in the
shallow littoral of many reservoirs.

Characteristic for these reservoirs is the distribution
of grain size in bottom sediments along their length:
the greatest grains are deposited in upper part and the
smallest by the dam. It affects in great measure the
distribution of benthonic plants and animals in
particular zones.

The serious difficulty for organism living in dam
reservoirs is the repeated water replacement, causing
that its retention time can last no longer than several
months. Thus the water differs in succeeding periods,
according to the conditions in catchment area. The

periodical or irregular fluctuation in water level affect
negatively the formation of littoral zone, what is then
the cause of poor vegetation development in it.

Water retention in reservoirs does induce the physi-
cal, chemical and biological changes in the stored
water and in bottom sediments. The chemical compo-
sition of water in reservoirs can differ from that of
the inflows (BERGCAMP et al. 2000, STRZELEC et al.
1999). Some reservoirs require more than 20 years
developing stable condition. Eutrophication of dam
reservoirs may be a result of great influxes of organic
loads and nutrients, what is many cases in the conse-
quence of anthropogenic influences in the catchment
(BERGCAMP et al. 2000), and it is just the situation in
the region of our studies.

As yet the impact of environmental specificity of dam
reservoirs on living organisms was studied in single
reservoirs of southern Poland in relation to some
plant and animal communities (particularly fish).

Our materials collected during two decades made
possible the comparison of gastropod communities
from reservoirs of various sizes and different utiliza-
tion ways as well as the statement of changes, which
occurred during twenty years. It is noteworthy to say
that from late 1980s the industry recession in south-
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ern Poland (mainly in Upper Silesia and adjacent
area) resulted in improvement of environmental con-
ditions particularly in reduction of water pollution.
One of the aims of this study is therefore the estima-
tion of the importance of these changes for the snails
in dam reservoirs.

Study area and study sites

The Upper Silesia is a southern area of Poland, where
the natural lakes are absent, while the rivers of vari-
ous size and types are numerous. Most of them are
uncontrolled, what results in frequent floods of vari-
ous consequences. As the protection against floods
the numerous retention reservoirs of different size
and volume were built during two last centuries. On
our study area between Odra and upper Wista

(49°30'-50°30'N, 18°-19°30'E), which is one of
most industrialized regions in Poland, more than 30
dam reservoirs were constructed. Some of them play
significant role in energetics. All studied reservoirs
are situated on 300-400 m a.s.l.

Among 9 reservoirs investigated by us (their charac-
teristics are given in Table 1) some serve the indus-
trial purposes, other the flood control, communal
water supply and recreation, but most are of multi-
purpose type.

According to the surface area only one of them may
be classified as big (more than 1000 ha), six are of
medium size (100-1000 ha) and two are small (below
100 ha). All are limnic, with water exchange 2-4
times per year.

Table 1. General characteristics of investigated dam reservoirs. Main task: S - water supply, R - recreation, L - flood
control, E - electricity generation. Remarks: Rybnik - artificially elevated water temperature; Gzel - on montane river;

Przeczyce - leaking bottom.

. . Year of . Area in Max. Years of
Reservoir On river . Main task . S
construction ha depth investigations

Rybnik Ruda 1972 E+R+L 470 11 1984, 1995
Gzel Gzel 1974 R 30 5 1982, 1995
Zywiec Sota 1967 R+L+S 1060 21 1987, 1998
Paprocany Gostynia 1870 R+L 130 2 1984, 2004
Koztowa Géra  Brynica 1937 S+L 580 6 1986, 1999
Przeczyce Czarna Przemsza 1963 S+L 510 11 1984, 1997
Poraj Warta 1978 R+L 550 12 1980, 1997
Chechlo Chechto 1945 R 54 4 1980, 2001
Laka Pszczynka 1986 L+R+S 420 6 1992, 2004

Similarly as in majority of dam reservoirs the vegeta-
tion was poor and slightly diversified in both study
periods. It resulted from frequent and considerable
water level fluctuation, impeding the development of
greater masses of water plants and reed swamps in ef-
fects of periodical bottom exposure in littoral zone.
The number of plant species ranged in particular res-
ervoirs from 5 to 22. Totally in all reservoirs 35 plant
species have been found.

In comparison with other anthropogenic water bodies
of the same region water in studied habitats was in
study period of rather good quality (STRZELEC &
SERAFINSKI 2004).

Material and methods

The investigations were carried out in nine dam res-
ervoirs in Upper Silesia during two periods: the first
in years 1980-1990 and the second in years 1995-
2004. In the first study period 14 252 specimens, be-
longing to 24 gastropod species and in the second
13439 specimens from 24 species have been col-
lected. Only living individuals were taken into ac-

count in order to avoid the including of dead shells of
river species in collection. The snails were gathered
from rush and water plants, bottom sediments and
various submerged objects in the littoral zone of res-
ervoirs to the depth of about 1 m. Individuals were
identified morphologically and only doubtful speci-
mens were checked anatomically too.

Most specimens were released after identification and
only some of them (first of all the doubtful) preserved
in alcohol. In all collections the domination patterns,
diversity (by the use of Simpson's index) and the per-
centage similarities of snail communities were esti-
mated.

Results

During both periods of investigations 25 species of
freshwater snails were foud in nine dam-reservoirs.
In particular habitats in the first period 6-19 species
and in the second 8-20 species occurred (Tables 4 and
5). The snail species number is highly correlated with
plant species richness (r=0.94, t=7.18, p<0.001),

42



but not with area of the reservoir. Despite of small
differences in total species number the species diver-
sity in different study periods is significantly unlike in
almost all reservoirs. In five reservoirs it increased,
and in four decreased in the second period in com-
parison with the first one (Table 2). It seems, that the
main cause of diversity decrease was the mass occur-
rence of single snail species, in the first place P. an-

tipodarum. Impossible to explanation is the enormous
increase in abundance of Valvata piscinalis in the
second study period in Zywiecki reservoir, what
caused the fivefold decrease of snail species diversity
during 11 years. It is noteworthy to say that the de-
crease in species diversity is not always interrelated
to decrease in species number.

Table 2. Values of Simpson’s diversity index in different periods of investigation.

STUDY PERIOD

DAM RESERVOIRS First Second MASS APPEARANCE OF
Rybnik 0.50 0.60 P. antipodarum, Ph. acuta
Gzel 0.80 0.52 P. antipodarum

Zywiec 0.81 0.09 V. piscinalis

Paprocany 0.55 0.46 Ph. acuta

Koztowa Gora 0.59 0.77

Przeczyce 0.80 0.75

Poraj 0.59 0.81

Chechlo 0.81 0.84

Laka 0.87 0.40 P. antipodarum

The snail species number increased during study pe-
riod in 4 reservoirs, among which three, namely
Gzel, Przeczyce, and Chechlo serve mainly recrea-
tional purposes, and Koztowa Goéra was in the late
1990s repaired and recultivated. The inflow of com-
munal savages was reduced significantly, what over
several years produced the enlargement of snail
community composition to 20 species. The opposite
effect was observed in Laka dam reservoirs after its
incorporation in communal water-supply system,
when the number of snail species dropped from 19 in
early 1990s to 7 in 2004. May be that in this case it
was likewise the result of mass appearance of P. an-
tipodarum, observed there from the beginning of re-
cent century. Generally the species similarity between

collections from two periods amounted to from 30%
in Koztowa Goéra and Laka to 73.3% in Gzel. It
seems that the lesser environmental manipulations the
greater communities similarity.

The more striking differences were found in relation
to domination pattern in gastropods communities both
in the whole collection and in particular reservoirs.
As dominants were classified these species which
contribute in the collection in at least 20% of the in-
dividuals sum. Taking into account the whole collec-
tion the dominants in the first study period were R.
peregra and P. planorbis, whereas in the second P.
antipodarum only. In particular reservoirs these
changes were as shown in Table 3.

Table 3. Changes in domination in particular reservoirs in two study periods.

DOMINATIONS IN STUDY PERIOD

RESERVOIR First Second
Rybnik P. planorbis P. antipodarum, Ph. acuta
Gzel P. planorbis, A. vortex P. antipodarum

Zywiec R. peregra, G. albus V. piscinalis

Paprocany P. planorbis Ph. acuta

Koztowa Goéra L. stagnalis R. peregra, P. planorbis
Przeczyce L. stagnalis G. albus, P. planorbis
Poraj R. peregra P. planorbis

Chechto R. peregra G. albus

Laka P. planorbis P. antipodarum
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The changes in domination pattern caused that per-
centage similarity of snail communities in two study
periods were very low. They amounted to in: Rybnik
0.03, Gzel 0.28, Zywiecki 0.09, Paprocany 0.14,
Koztowa Gora 0.56, Przeczyce 0.52, Poraj 0.44,
Chechto 0.43, Laka 0.28. However the percentage
similarity of both total collections amounted to 0.50.

Comparing the commoness indexes of snail species in
two study periods one may notice, that it increased
only in two prossobranch species (P. antipodarum
and V. piscinalis) and from among pulmonates only
in the Physids. All other pulmonate snails, most
common in the first study period, lost their high val-
ues of commoness index in the second (Fig. 1).
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Fig. 1. Commoness index of 16 most common snail species in nine dam reservoirs. Explanations: 1 - V. piscinalis, 2 -
P.antipodarum, 3 - A. hypnorum, 4 — Ph. fontinalis, 5 — Ph. acuta, 6 - L. stagnalis, 7 - R. peregra, 8 — R. auricularia, 9
- G. truncatula, 10 - P. planorbis, 11 - A. spirorbis, 12 - A. vortex, 13 - B. contortus, 14 — G. albus, 15 - S. nitida, 16

- P. corneus.

Discussion

Data concerning the qualitative and quantitative trans-
formations of Gastropod communities in dam reser-
voirs with time are very scarce in malacological lit-
erature. Most publications refer to species composi-
tion and abundance of mollusc communities or par-
ticular species occurring in large dam reservoirs (e.g.
PETR 1972, ARMITAGE 1977, HARMAN 1997,
DVORAK & BERAN 2004, BERAN 2005). In Poland the
gastropods in these habitats were investigated chiefly
together with other zoobenthos components or even
only marginally treated (ZACWILICHOWSKA 1965a, b;
KRYZANEK 1979, 1991) or the studies refer to the
malacofauna of single dam reservoirs in differently
long time periods (JURKIEWICZ-KARNOWSKA 1998,
2001, STRZELEC 1999, 2000, STRZELEC & MICHALIK-
KUCHARZ 2003).

The comprehensive studies of JURKIEWICZ-
KARNOWSKA (1998, 2001) summarized the changes
that appeared during 15 years in mollusc community
inhabiting the lowland Zegrzynski dam reservoir situ-
ated near Warszawa on the Narew River. She has
found that the snail species number in its littoral zone
dropped in this period from 16 to 9, what she attrib-

uted to progressive eutrophication of the reservoir.
Interesting is, that similarly as in our studies, the loss
affected mainly the phytophilous snail species. The
snail fauna of Zegrzynski dam reservoir differs from
observed in Upper Silesia in the absence of some spe-
cies dominated in reservoirs investigated by us,
namely P. planorbis, B. contortus, A. crista, and S.
palustris. Very likely it results merely from the size
differences of studied water-bodies. Observed by
JURKIEWICZ-KARNOWSKA (1998, 2001) decrease in
species diversity during 15 years was similar to found
in our investigations. Instead the great differences are
between her results concerning the domination pat-
terns in Zegrzynski reservoir and occurring in Up-
per-Silesian reservoirs. In Zegrzynski reservoir the
permanent dominant was V. viviparus, completely ab-
sent in our study. B. fentaculata, species very rare in
Upper-Silesian reservoirs, was the constant element
in Zegrzynski reservoir. The last was dominated by
Bivalves, particularly by Dreissena polymorpha, the
abundance of which increased during study years
(JURKIEWICZ-KARNOWSKA 2001). These molluscs
were rare or even absent in Upper-Silesian reservoirs,
investigated by us. Similar mussels domination ob-
served KRYZANEK (1991) in large Goczatkowice dam
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reservoirs (32 km?® area) situated on upper Wista in
Upper Silesia. Among snails in first period of its ex-
istence most abundant were L. stagnalis, Ph. fon-
tinalis, and G. albus. In early 1990s 1. REMBECKA
(materials unpublished) collected 20 snail species in
its littoral, among which the most abundant on sites
overgrown with water plants were A. vortex, L. stag-
nalis, A. spirorbis, and P. planorbis, whereas R.
peregra dominated in stony littoral only. It is striking
that two reservoirs of similar age and size, poor
vegetation, almost the same kind of bottom sediments
and eutrophication stage as Zegrzynski and Goc-
zalkowice are, differ to so great measure in faunistic
relation. For only distinct difference is the water re-
tention time amounting to 15 days in Zegrzyfiski and
60-120 days in Goczalkowice.

We feel sure that the dam reservoirs, considering
their environmental instability are interesting but un-
appreciated objects for hydrobiological investigation.
They enable the estimation of the impacts of particu-
lar physical, chemical and biological factors on bio-
coenose as a whole in various stages of their devel-
opment and on particular animal and plant species
living in controlled conditions.
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Table 4. Domination, frequency and commoness of snail species in materials of first study period.

. . > 5] ' .5 %
Snail species .y g § g E{ 2 % S RS é ©
Z o K & Mo & &£ T 4 & a O £

Viviparus contectus (Millet, 1813) 0.9 0.8 222 0.19 2.05
Valvata cristata O.F Miiller, 1774 4.6 11.1 0.50 2.35
Valvata piscinalis (O.F Miiller, 1774) 4.1 0.9 222 0.50 3.33
Potamopyrgus antipodarum (Gray, 1843) 0.7 11.1 0.1 0.93
Bithynia tentaculata (Linnaeus, 1758) 0.7 11.1 0.1 0.93
Aplexa hypnorum (Linnaeus, 1758) 158 0.6 10.5 0.8 44.4 3.1 11.69
Physa fontinalis (Linnaeus, 1758) 82 09 33 5.6 44.4 2.0 9.48
Physella acuta (Draparnaud, 1805) 0.1 11.1 0.01 0.70
Lymnaea stagnalis (Linnaeus, 1758) 24 65 7.7 7.1 314 190 15 11.1 88.8 9.74 29.40
Radix peregra (O.F Miiller, 1774) 54 24 271 13 603 163 716 342 160 1000 2425 29.24
Radix auricularia (Linnaeus, 1758) 0.7 1.7 0.9 1.0 0.1 0.5 66.7 232 12.44
Stagnicola corvus (Gmelin, 1791) 6.5 0.3 222 0.75 4.09
Stagnicola palustris (O.F.Miiller, 1774) 2.1 05 138 04 44.4 1.87 9.10
Galba truncatula (O.F Miiller, 1774) 33 103 04 1.7 0.6 55.5 1.81 10.02
Planorbis planorbis (Linnaeus, 1758) 67.7 35.6 649 107 177 73 20.0 77.7 23.77 42.97
Anisus spirorbis (Linnaeus, 1758) 14.7 0.1 16.8 0.3 44 4 3.54 12.54
Anisus vortex (Linnaeus, 1758) 0.1 202 9.8 5.7 44.4 3.98 13.29
Bathyomphalus contortus (Linnaeus, 1758) 1.8 03 11.2 13.6 6.0 55.5 3.65 14.24
Gyraulus albus (O.F Miiller, 1774) 0.1 1.5 240 1.1 183 03 0.1 53 120 100.0 7.63 27.60
Gyraulus rossmaessleri (Auerswald, 1852) 3.1 0.1 1.9 333 0.57 4.34
Armiger crista (Linnaeus, 1758) 1.1 0.1 22.2 0.13 1.72
Segmentina nitida (O.F Miiller, 1774) 1.9 103 4.7 6.9 05 29 66.6 3.14 14.47
Planorbarius corneus (Linnaeus, 1758) 183 3.6 11.6 54 0.1 0.1 147 77.7 6.12 21.81
Acroloxus lacustris (Linnaeus, 1758) 0.3 11.1 0.03 0.61
N species 10 12 8 11 6 10 10 12 19
N specimens 1068 1104 1617 1394 1460 1090 2337 3291 994
Simpson’s diversity index 0.50 0.80 0.81 0.55 0.59 0.80 0.59 0.81 0.87
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Table S. Domination, frequency and commoness of snail species in materials of second study period.

2 < 3 -
Snail species A ) 8 S S £ g = ERRS

g _ 2 <} 24 9 = S < 5 2 5

5 ¥ 2 & 35§ E 2 £ § B 3

& CEERN ~ MO A ~ @) N i =) O .E
Valvata cristata O.F Miiller, 1774 1.1 11.1 0.01 0.33
Valvata piscinalis (O.F.Miiller, 1774) 95.5 02 031 02 0.1 55.5 10.9 2437
Potamopyrgus antipodarum (Gray, 1843) 43.0 683 1.4 69.1 44 4 20.2  29.95
Bithynia tentaculata (Linnaeus, 1758) 4.2 6.4 22.2 1.2 5.11
Aplexa hypnorum (Linnaeus, 1758) 0.2 0.5 222 0.1 1.31
Physa fontinalis (Linnaeus, 1758) 1.1 4.9 222 0.7 3.94
Physella acuta (Draparnaud, 1805) 459 714 15.0 03 20 55.5 149 2881
Lymnaea stagnalis (Linnaeus, 1758) 2.1 1.4 58 13.0 169 7.8 3.8 71.7 52 20.10
Radix peregra (O.F Miiller, 1774) 08 27 06 136 229 196 186 194 144 100.0 125 3537
Radix auricularia (Linnaeus, 1758) 1.6 0.1 0.2 333 0.2 2.65
Stagnicola corvus (Gmelin, 1791) 1.1 0.1 04 193 0.7 55.5 2.4 11.54
Stagnicola palustris (O.F Miiller, 1774) 2.1 0.9 0.5 4.1 0.3 55.5 0.9 6.98
Galba truncatula (O.F Miiller, 1774) 0.1 04 0.1 2.1 44.4 0.3 3.65
Planorbis planorbis (Linnaeus, 1758) 1.5 2.1 5.7 203 29.1 226 66.6 9.0 24.53
Anisus spirorbis (Linnaeus, 1758) 24 0.1 9.3 333 1.3 6.61
Anisus vortex (Linnaeus, 1758) 6.4 0.7 22.2 0.8 4.21
Bathyomphalus contortus (Linnaeus, 1758) 0.1 1.4 3.8 1.8 44.4 0.8 5.96
Gyraulus albus (O.F Miiller, 1774) 04 05 37 53 328 1.0 303 77.7 82 2525
Gyraulus rossmaessleri (Auerswald, 1852) 1.1 6.4 222 0.8 4.30
Armiger crista (Linnaeus, 1758) 27 0.1 4.7 333 0.8 5.16
Segmentina nitida (O.F Miiller, 1774) 0.3 1.1 0.7 0.1 04 84 66.6 1.2 9.02
Planorbarius corneus (Linnaeus, 1758) 0.2 2.1 4.4 0.3 42 167 93 9.9 88.8 5.2 21.49
Ferrissia clessiniana (Jickeli, 1802) 3.6 1.1 222 0.5 3.33
Acroloxus lacustris (Linnaeus, 1758) 0.9 0.2 22.2 0.1 1.49
N species 9 15 5 8 20 12 9 14 7
N specimens 1893 674 1648 1240 2823 1739 854 1708 1360
Simpson’s diversity index 0.60 0.52 0.09 046 0.77 0.75 0.81 0.84 0.40
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