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Recent data about the distribution of Sphaerium nucleus in the Czech Republic are summarized and used in an
attempt to evaluate its conservation status. During the last ten years, this species was found at 40 sites, mostly
shallow small water bodies situated in lowland river alluviums. These types of habitats are generally endangered
due to the huge human impact and exploration of these areas. The revision of voucher specimens of Sphaerium
corneum s.lat. deposited in museum collections yielded a further 22 old records of S. nucleus
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Introduction

In the last two decades, research on sibling species com-
plexes has been widely involved in taxonomy and distri-
bution of freshwater molluscs. Some groups of closely
related species possess reliable characters only on their
reproductive organs, e.g. the structure of male genitalia in
“Stagnicola palustris agg.” (O.F. Miiller, 1774) (JACKIE-
wicz 1993). However, using molecular data one species
of this complex — i.e. S. turricula (Held, 1836), previ-
ously recognized on the basis of anatomical characters,
were found not to be independent from S. palustris s.str.
(O.F. Miiller, 1774) (BArGUEs et al. 2001, 2005). There
are also several examples in the case of freshwater clams;
the structure of gills and shell porosity were successfully
used to distinguish Pisidium globulare (Clessin, 1873) as
a separate species from Pisidium casertanum (Poli, 1791)
(KorntusHIN 1998, 1999). Valid species were recently also
found in the “Sphaerium corneum agg.” (Linnaeus, 1758)
(KorntusHIN 1996, 2001). The taxonomic status of one of
these species, i.e. Sphaerium nucleus (Studer, 1820), and
its distinctness from the morphologically similar S. cor-
neum (Linnaeus, 1758) has been recently supported by
both anatomical and molecular studies (KorntusaiN 1996,
2001, KoriNkova et al. in prep.). Furthermore, these two
species differ in their ecology — the former species inha-
bits almost exclusively small periodical waters and thus
its conservation status was a point of discussion. Since S.
nucleus was first found at two sites in the Czech Republic
in 2003 (Korinkova 20006), it was considered likely that
many populations from suitable habitats originally deter-
mined as S. corneum could in fact belong to S. nucleus.
The discovery of new sites for S. nucleus could also be
expected.

The aim of this paper is to summarize all known records
of S. nucleus in the Czech Republic based on both results
of current field researches and revisions of collection ma-
terials.

Material and methods

From 2003 to 2007, living animals and empty shells were
collected from the habitats favourable for S. nucleus,
using bowl-shaped sieve. The choice of collection sites
was made according to the description of habitats publis-
hed by FALKNER (2000), MILDNER (2001), and KoRrNIUSHIN
(2001). Some populations were also discovered within the
scope of other field studies, namely faunistic mapping of
molluscs in the Czech Republic. Animals were killed in
carbonated water and then conserved in 70% ethanol for
anatomical studies. Most of the samples were determined
or revised by T. Kofinkova. Shape of kidney, shell porosity
and arrangement of muscle scars were used as the main
identification characters (KoriNkovA 2006 — only speci-
mens bearing at least two of the characters typical for S.
nucleus were considered for the study). Other species on
the collection sites were also recorded. Available voucher
specimens of S. corneum s.lat. deposited in museum or
private collections were also re-examined (i.e. collection
of J. Brabenec, National Museum in Prague; coll. S. Ma-
cha, Silesian Regional Museum in Opava; coll. M. Horsak
in Brno).

Results

In the course of this study 40 recent (i.e. not older than
10 years) records of Sphaerium nucleus have been made
in 17 mapping grids of the Czech Republic (Fig. 1). Us-
ing only recent records, i.e. those collected by the authors
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Fig. 1. Distribution of Sphaerium nucleus in the Czech Republic (full dots — recent data from 1996-2007, empty dots — data from

revised collections, squares — both recent and historical data).
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Fig. 2. Altitude range of sites with occurrence of Sphaerium nuc-
leus.

of this paper, we obtained reliable data about the species
ecology. The species inhabits presumably small and often
periodical pools, littoral zones of ponds, shallow swamps
and drains with stagnant water and dense vegetation. The
altitude of the species sites ranged from 155 to 442 m a.s.l.
(see Fig. 2). The molluscan assemblages of the habitats
where S. nucleus was found proved to be relatively con-
sistent in species composition, characterized by Planor-
bis planorbis (Linnaeus, 1758), Anisus vortex (Linnacus,
1758), Stagnicola palustris (O.F. Miiller, 1774), Planor-
barius corneus (Linnaeus, 1758), Valvata cristata (O.F.
Miiller, 1774), Segmentina nitida (O.F. Miiller, 1774), and
Bathyomphalus contortus (Linnaeus, 1758), which co-oc-
curred at more than half of the target sites (Fig. 3, Tab.
1). Sphaerium nucleus also co-occurred at the majority of
recent sites with populations of rare and highly threatened
species Anisus vorticulus (Troschel, 1834) (9 sites) and Pi-
sidium pseudosphaerium (Favre, 1927) (10 sites).

No recent co-occurrence of S. corneum and S. nucleus in
the same habitat has been observed. In a few cases, both
species were found in the same sample in the voucher ma-
terial from studied museum collections. However, those
samples could come from fluvial deposits or have been
probably collected in two different water bodies lying not
far apart.

Discussion

On the basis of recent field researches as well as the revi-
sion of voucher museum lots we confirmed that Sphaeri-
um nucleus is distributed throughout the Czech Republic
lowlands (Fig. 2). S. nucleus seems to be a typical inha-
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bitant of small stagnant and periodical waters presumab-
ly in lowland river alluviums. This is quite in accordance
with findings of previous authors (FALKNER 2000, MILDNER
2000, KorniusHIN 2001, ZETTLER & GLOER 2006). Regar-
ding the different habitat preferences of S. nucleus and its
ecologically euryvalent sibling species S. corneum, any fu-
ture findings of both species in the same water body would
be of interest, however, in that case, the species could be
assumed to inhabit different microhabitats. More attention
should be also paid to the possible occurrence of S. ovale,
which is not rare in the neighbouring countries — this spe-
cies rather prefers running waters (ZETTLER & GLOER 2006,
GLOER 2006, P. GLOER pers. comm.).The co-occurrence of
S. nucleus, Anisus vorticulus, Pisidium pseudosphaerium,
and P. globulare has already been reported (FALKNER 2000,
Korinkova 2006), but the present study gives a more com-
prehensive overview of the molluscan assemblages in these
types of habitats. Bithynia leachii (Sheppard, 1823), Ani-
sus vorticulus, Pisidium pseudosphaerium and P. globula-
re co-occurring with S. nucleus are classified according to
TUCN classification in the Red List of the Czech molluscs
(BERAN et al. 2005) as critically endangered (CR). Planor-
bis carinatus O.F. Miiller, 1774 is classified as endangered
and Viviparus contectus (Millet, 1813), Anisus spirorbis
(Linnaeus, 1758), Segmentina nitida, Anodonta cygnea
(Linnaeus, 1758), and Pisidium hibernicum Westerlund,
1894 as vulnerable (VU). S. nucleus itself is considered
endangered (EN) by authors of the Red List (BERAN et
al. 2005) and this classification is in accordance with our
results. We found that the most important threats of this
species are destruction of suitable habitats and substantial
negative man-made changes (e.g. drainage, eutrophication,
succession changes, etc.).
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Appendix 1. Survey of known recent sites of Sphaerium nucleus
in the Czech Republic. Data in the list are as follows: number of
the site, geographical co-ordinates (N, E) (Geobdze digital map
of the Czech Republic 1:100,000), code of the mapping grid for
faunistic mapping according to PRUNER & Mika (1996), name
of the nearest settlement, elevation (m a.s.l., approximately),
description of the site, number of individuals (ex.), date of inves-
tigation, name of investigator (LB — Lubo$ Beran; MH — Michal
Horsak; TK — Tereza Kotinkova). References of already publis-
hed records are given.

1-150°35'04", 14°43'10", 5454, Biehyn¢, 275 m, Biehyné — Peco-
pala Nature Reserve, a fen littoral on the northern side of Biehyn-
sky rybnik Pond, 650 m north-east of the Mlynsky vrch Hill, 9 ex.
18.10.2005, MH; 2 — 50°32'44", 15°03'08", Bfezina, 5456, 237
m, an overshadowed muddy and shallow (depth 10-15 cm) edge
of the Zabakor Pond to the east of the village, 15 ex., 4.6.2005,
LB; 3 — 50°16'29", 14°34'23", 5753, Vsetaty, 169 m, a shallow
(depth 10-20 cm), small and temporary pool (overshadowed
without vegetation) in the Vsetatskd cernava Nature Reserve,
6 ex., 9.4.2004, LB, (BeraN 2007c); 4 — 50°15'24", 15°40'50",
5760, Popovice, 250 m, a shallow (depth 5-15 cm) wetland near
the Bystfice River near Popovice, a) 35 ex., 31.5.2003, LB, b)
20 ex., 23.6.2005, TK; 5 — 50°07'11", 15°09'42", 5856, Libice
nad Cidlinou, 190 m, a shallow (depth 10-20 cm) overgrown
edge of the pool in the northern head of the Libicky luh Na-
tional Nature Reserve, 4 ex., 23.4.2005, LB, (BEran 2007a); 6
—50°06'45", 15°09'34", 5856, Libice nad Cidlinou, 191 m, a
large and shallow (depth 10-15 cm) Glyceria maxima swamp in
the Libicky luh National Nature Reserve, 3 ex., 24.9.2005, LB,
(BErRAN 2007a); 7 — 50°05'41", 15°39'43", 5862, Petrovice, 243
m, a shallow (depth 10-25 cm) edge of the Mala Houkvice Pond
in the U Houkvice Nature Reserve, 12 ex., 26.8.2006, LB, (BE-
RAN 2007d); 8 — 50°05'32", 15°39'41", 5960, Lazn¢ Bohdanec,
218 m, shallow (depth 10-25 cm) Glyceria maxima swamp and
reeds along the western bank of the Bohdanecsky rybnik Pond,
200 m north from the dam, 20 ex., 2.7.2006, LB; 9 — 50°05'41",
15°39'43", 5960, Lazn¢ Bohdane¢, 218 m, shallow (depth 10-25
cm) Glyceria maxima swamp and reeds along the western bank
of the Bohdanecsky rybnik Pond 300-400 m north from the dam,
10 ex., 2.7.2006, LB; 10 — 50°05'44", 15°39'50", 5960, Lazn¢
Bohdanec¢, 218 m, shallow (depth 10-20 cm) swamps and pools
in the north-western bay of the Bohdanec¢sky rybnik Pond, 5 ex.,
2.7.2006, LB; 11 — 50°05'27", 15°56'58", 5961, Horni Redice,
237 m, shallow (depth 10-25 cm) sedge marshes on the north-
western edge of the Mordyt Pond, 2 ex., 23.4.2005, LB, (BE-
RAN 2006); 12 — 49°42'18", 18°04'44", 6274, Studénka, 240 m, a
meadow pool near the north-east edge of the Kotvice Pond, 5 ex.,
3.9.1999, MH and P. Kment, originally published as S. corneum
(HorsAk 2000a, HorsAk & NEUMANOVA 2004), 7 ex. 21.10.2007;
LB; 13 — 49°42'18", 18°04'47", Studénka, 240 m, a small drain
near north-east edge of the Kotvice Pond close to a former
railway-track, 40 ex., 21.10.2007, LB; 14 — 49°42'16", 18°04'39",
Studénka, 240 m, a temporary meadow swamp near the north
edge of the Kotvice Pond (depth ca 10 cm), a dense vegetation
cover, 7 ex., 21.10.2007, LB; 15 — 49°42"21", 18°04'57", 6274,
Studénka, 240 m, a meadow pool near the north-western edge of
the Kotvice Pond, a) 20 ex., 3.9.1999, MH and P. Kment, origi-
nally published as S. corneum (HorsAk 2000a, HorsAk & NEU-
MANOVA 2004), b) 21.10.2007, LB; 16 — 49°43'14", 18°06'44",
6274, Studénka, 235 m, a flood-plain forest of Bazantnice, 38
ex., 16.9.1996, MH, originally published as S. corneum (HorsAx
2000b); 17 — 49°42'44", 18°05'23", 6274, Studénka, 235 m, low-
lands near the south-eastern edge of the Novy rybnik Pond, 50
ex., 2.9.1999, MH; 18 — 49°42'23", 18°05'15", 6274, Studénka,
239 m, a small drain (width 0.5 m, depth 0.5 m) with slowly
running water and muddy bottom, partly covered with water
plants, near the Kac¢ak Pond ca. 1.5 km south-east of Studénka,



30.7.2003, TK; 19 — 49°42'03", 18°04'40", 6274, Studénka, 239
m, a shallow (depth 10-25 cm) edge of the Kotvice Pond near
the dam of the Novy rybnik Pond, 15 ex., 13.9.2006, LB; 20
—49°40'45", 18°01'48", 6374, BartoSovice, 247 m, pools and
swamps between Dolni and Horni BartoSovicky rybnik Ponds
near the south-western edge of the Dolni BartoSovicky rybnik
Pond, 10 ex., 13.9.2006, LB; 21 — 49°40'35", 18°01'48", 6374,
BartoSovice, 247 m, temporary sedge marshes near the pool to the
south of the dam of the Horni BartoSovicky rybnik Pond, 9 ex.,
14.9.2006, LB; 22 — 49°39'28", 13°14'35", 6345, Vodni Ujezd,
328 m, shallow (depth 10-25 cm) sedge marshes to the west of
Vodni Ujezd, 4 ex., 25.6.2005, LB; 23 — 49°3927", 13°14'33",
6345, Vodni Ujezd, 328 m, shallow (depth 10-25 cm) edges of
overshadowed pools in forest to the west of Vodni Ujezd, 10 ex.,
25.6.2005, LB; 24 — 49°45'04", 16°59'47", 6267, Moravicany,
280 m, small pools (max. depth 0.7 m) with dense vegetation
cover near the railway ca. 1.5 km east of Moravic¢any, Jul 2005,
TK; 25 — 49°37'25", 17°13'54", 6369, Horka na Moravou, 220
m, the Izakova tin Pool in the western part of the Plané loucky
Nature Reserve, a) 18 ex., 4.10.2003, LB, (BEran 2007b), b) 10
ex., 15.5.2004, LB, (BEraN 2007b); 26 — 49°37'24", 17°13'55",
6369, Horka na Moravou, 220 m, the Jelito Pool in the western
part of the Plané loucky Nature Reserve, 13 ex., a) 4.10.2003,
LB, (BEraN 2007b), b) 15.5.2004, LB, (BEraN 2007b); 27—
49°37'23", 17°13'53", 6369, Horka na Moravou, 220 m, a pool
in the northern edge of the Velk4 rdkosina Swamp in the Plané
loucky Nature Reserve, 17 ex., 4.10.2003, LB, (Beran 2007b);
28 —49°37'18", 17°13'55", 6369, Horka na Moravou, 220 m, the
Rékosova tin Pool in the central part of the Plané loucky Nature
Reserve, 7 ex., 18.10.2004, LB, (BEraN 2007b); 29 — 49°37'16",
17°13'59", 6369, Horka na Moravou, 220 m, the Nad¢jna olSina
Swamp on the left side of the Mlynsky Brook in the southern
part of the Plané loucky Nature Reserve, 1 ex., 18.10.2004,
LB, (BEraN 2007b); 30 — 49°37'15", 17°13'58", 6369, Horka na
Moravou, 220 m, an alder carr on the left side of the Mlynsky
potok Brook in the southern part of the Plané loucky Nature Re-
serve, 10 ex., 18.10.2004, LB, (BEraN 2007b); 31 — 49°37'14",
17°13'51", 6369, Horka na Moravou, 220 m, the Pontonova tin
Pool on the right side of the Mlynsky potok Brook in the south-
ern part of the Plané loucky Nature Reserve, 4 ex., 18.10.2004,
LB, (BEran 2007b); 32 — 49°07'10", 14°44'50", 6854, Frahelz,
424 m, shallow (depth about 10 cm) Glyceria swamps on the
bank of the Rod Pond, 5 ex., 14.5.2006, LB; 33 — 49°00'12",
14°51'16", 6955, Stiibiec, 442 m, a shallow (depth 10-20 cm)
part of the large pool between Nova feka Canal and Humlensky
rybnik Pond, 15 ex., 27.10.2005, LB; 34 — 48°44'58", 17°00'04",
7267, Tvrdonice, 176 m, a meadow pool on the western edge of
Stiblrkovska jezera Nature Reserve, 2 ex., 22.9.2007, LB; 35
— 48°44'47", 16°59'51", 7267, Tvrdonice, 176 m, a pool south
of the Stiblurkovské jezera Nature Reserve, 10 ex., 22.9.2007,
LB; 36 — 48°44'45", 16°59'46", 7267, Tvrdonice, 176 m, a
drain south of the Stibirkovska jezera Nature Reserve, 5 ex.,
22.9.2007, LB; 37 — 48°44'22", 16°59'35", 7268, Kostice, 156
m, a shallow (depth 10-25 cm) pool connected with canal along

the western border of forest to the north-east from Kostice, 17
ex., 10.10.2003, LB; 38 — 48°44'00", 16°59'43", 7268, Kostice,
156 m, an oxbow 1,7 km to the south-east from Kosticky rybnik
Pond, 17 ex., 10.10.2003, LB; 39 — 48°44'21", 16°59'34", 7268
Kostice, 155 m, the first pool at the border of the forest beside
the road from Kostice to the Tvrdonické polesi, 10.9.1997, LB
and MH, originally published as S. corneum (BERAN & HORSAK
1998); 40 — 48°44'58", 17° 00'14", 7268, Tvrdonice, a water
ditch (width at the collection site ca. 1 m, depth 0.5 m) with
nearly stagnating water, a muddy bottom and edges covered with
water plants, 30 ex., 20.9.2003, TK.

Appendix 2. Survey of S. nucleus records from the revised mu-
seum collections, originally identified as S. corneum. Data in
the list are as follows: number of the site, code of the mapping
grid for faunistic mapping according to PRUNER & Mika (1996),
name of the nearest settlement, description of the site if provided,
number of individuals (ex.), date of investigation, name of in-
vestigator (JB — Jaroslav Brabenec; SM — Sylvestr Macha; CM
— Camillo Mell), collection where the voucher specimens can be
found (NMP — collection of the National Museum in Prague, the
number of the lot is provided in the brackets; SZM — collection
of the Silesian Regional Museum in Opava), +SC indicates the
occurrence of S. corneum s.str. in the sample.

1 - 5862, Petrovice, a drain in the U Houkvice Nature Reserve, 5
ex., 15.2.1959, JB, NMP (P6M-9819), +SC; 2 — 5860, Biezhrad
near Hradec Kralové, 15 ex., 31.7.1968, JB, NMP (P6M-9824),
+SC; 3 — 6373, Suchdol nad Odrou, 1 ex., 22.10.1956, JB, NMP
(P6M-9829), +SC; 4 — 6374, Pustéjov, an old branch of the Odra
River south of Pustéjov, 1 ex., 26.6.1955, SM, NMP (P6M-13
616), 5 ex., SZM, +SC; 5 — 5353, Okiesice near Ceska Lipa,
a temporary swamp north of the village and west of the pond,
363 ex., 7.1933, 306 ex., 8.1934, 113 ex., VII.1936, CM, NMP
(P6M 16245-7); 6 — 5353, Ceska Lipa, a meadow swamp near
the factory, 154 ex., 16.4.1939, CM, NMP (P6M 16 250); 7
— 6373, Suchdol nad Odrou, the Dolni les forest in Suchdol, 13
ex., 1.5.1955, SM, SZM; 8 — 6373, Jesenik nad Odrou, the left
side of the Odra river, 30 ex., 14.10.1956, SM, SZM, +SC; 9
— 6177, Louky nad OIsi, fish ponds, 15 ex, 12.8.1957 SM, SZM,;
10 — 6073, Komarov, drains and wetlands west of Komarov, 18
ex., 19.8.1958, SM, SZM; 11 — 6274, Studénka, a drain near the
south-west edge of the Kotvice Pond, 30 ex., 12.10.1978, 25 ex.
21.8.1979, 30 ex., 25.V.1979, SM, SZM; 12 — 6274, Studénka,
swamps between the Odra River and the Kotvice Pond, 30 ex.,
29.8.1978, SM, SZM; 13 — 6374, BartoSovice, swamps in the
flood-plain forest south of Horni BartoSovicky rybnik Pond, 30
ex., 31.8.1978, SM, SZM; 14 — 6174 lJileSovice, wetlands west
of the railway station, 17 ex., 13.4.1981, SM, SZM; 15 — 5848,
Revni¢ov, Horni Kracle pond, 8 ex., 21.6.1981, SM, SZM; 16
— 6175, Déhylov, pools south-east of the railway station, 10 ex,
7.8.1981, SM, SZM; 17 — 6175, Dé&hylov, a stream above the
fish-pond, 8 ex, 7.8.1981, SM, SZM; 18 — 5449, Kostomlaty pod
MileSovkou, a peatbog under the Bukovy vrch Hill in the Bfezina
Nature Reserve, 14 ex., 29.6.1984, SM, SZM.
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