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ABSTRACT

In the course of the study two bivalve species protected in Poland were found in
the river Stepnica: Sphaerium solidum and Sphaerium rivicola. Moreover, the study

material collected from the river contained gastropod and bivalve specimens rep-
resenting the following species from the IUCN Red List of Threatened Species:
Theodoxus fluviatilis, Pisidium henslowanum, Pisidium casertanum and Pisidium

pseudosphaerium.
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INTRODUCTION

Molluscs are the only group among the nu-
merous groups of animals comprising 130 000
species distributed all over the world which in-
habit both aquatic and terrestrial environments.
Representatives of two taxonomic classes of the
Mollusca live in freshwater environments, name-
ly the Gastropoda (slugs and snails) and the Bi-
valvia [Jura 2007]. As they are not particularly
mobile and often even sedentary animals (mainly
in the case of bivalves), they are reliable long-
term indicators of local pollution, understood as
a sum of biotic and abiotic influences in environ-
ment [Protasowicki & Niedzwiecki 1995]. For
instance, it is thanks to molluscs that periodical
discharge of toxic wastewater is possible to de-
tect [Chojnacki 1998]. The ability of molluscs to
serve as pollution indicators allows for evaluating
a relative level of water contamination with toxic
substances, assuming that concentrations of these
substances in mollusc tissues are proportional
to their concentrations in water [Jurkiewicz-
Karnkowska 1998, 2003, 2004, 2011, Oertel
1998]. Therefore, molluscs have proved particu-
larly useful as bioindicators of water contamina-
tion with toxic substances and acidization of en-
vironment. They are also important for so-called

emergency population warnings, being used for
detection of unfavorable changes in water quality,
for instance in waterworks systems [Jurkiewicz-
Karnkowska 1998, 2004].

Unfortunately, progressively increasing pol-
lution of aquatic ecosystems, caused mainly by
human activity, contributes to a drop in the abun-
dance of this group of invertebrates. Presently, sev-
eral mollusc species are threatened with extinction
and many species are legally protected. Therefore,
conducting faunistic studies on this group of inver-
tebrates in Poland is recommended, especially in
regions where little is known about native mollusc
fauna (e.g. in small water courses of Pomerania).
Such studies will not only allow to make a list of
areas where protected species of freshwater mol-
luscs occur, but will also facilitate undertaking ap-
propriate measures to protect these species.

MATERIAL AND METHODS

Mollusc material discussed in the present
study was collected at monthly intervals during
the period of research on macrobenthic fauna
conducted from 21 December 2004 to 12 Decem-
ber 2006. The material was collected in the up-
per reaches of the river, using a bottom scraper, at
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four research stations along a river stretch situated
10 km away from the headstreams in the neigh-
borhood of the settlement of Wistawie, as far as
the town of Maszewo (Figure 1). The collected
material was transferred to a laboratory, sifted
through 0.45 mm mesh sieves and preserved with
70% buffered alcohol. The samples prepared in
this way were arranged according to systematic
groups and then qualitative identification was
conducted. Detailed taxonomic identification of
the molluscs was based on conchological fea-
tures used in the studies by Piechocki [1979] and
Piechocki & Dyduch-Falniowska [1993].

RESULTS

Malacofauna of the river Stepnica was rep-
resented by 3 genera and 14 species of the Mol-
lusca (Table 1), and its abundance in the years
2004-2006 amounted to 332 individuals. The
most diverse taxonomically and at the same time
the most abundant fauna of the Mollusca was

found at the research station no. 2, situated in the
town of Maszewo. At the remaining stations only
representatives of the Gastropoda were recorded;
they were encountered in the highest numbers
at the research station no. 3, in the town of Rad-
zanek, whereas only two gastropod species were
recorded at the station no. 1 (Wistawie), and only
one at the station no. 4 (Maszewo) (Table 1).

Among the recorded molluscs there were
both freshwater species common in Poland and
protected species, as well as species threatened
with extinction in Poland and in Europe. The spe-
cies threatened with extinction in Europe found
in the river Stepnica included one gastropod spe-
cies: Theodoxus fluviatilis (12 individuals), and
three bivalve species: Pisidium henslowanum (37
individuals), Pisidium casertanum (42 individu-
als) and Pisidium pseudosphaerium (22 individu-
als). Furthermore, taxonomic composition of the
Bivalvia in the river Stepnica included also two
species protected in Poland: Sphaerium solidum
and Sphaerium rivicola, represented by 16 and 2
individuals respectively (Table 1).
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Figure 1. Location of research stations
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Table 1. Average abundance of gastropods and bivalves in the river Stepnica in the years 2004—2006

Station 1 Station 2 Station 3 Station 4 | Total
Gastropoda
Theodoxus fluviatilis 8 4 12
Valvata piscinalis 42 42
Bithynia tentaculata 6 15 21
Lymnaea stagnalis 2
Radix peregra 4 1
Planorbis carinatus 15 21 3 39
Planorbarius corneus 14 1 1 16
Anisus sp. 1 1
Bivalvia
Sphaerium sp. 2
Sphaerium rivicola 2
Sphaerium solidum 16 16
Pisidium sp. 8 8
Pisidium amnicum 13 13
Pisidium casertanum 42 42
Pisidium henslowanum 37 37
Pisidium milium 52 52
Pisidium pseudosphaerium 22 22
DISCUSSION The two bivalve species recorded solely at the

The upper reaches of the river Stepnica, where
the study was conducted, were characterized by
specific environmental conditions. According to
Raczynska et al. [2013], from the point of view of
hydromorphological quality, ecological condition
of the four research stations on the river Stepnica
ranged from poor to bad and did not meet stan-
dards of the Water Framework Directive. This
was due to a low diversity of natural morpho-
logical elements and a considerable amount of
alterations caused by human activity taking place
on the river in the past. A hydrochemical study
of the river revealed that its ecological condition
was less than good, especially at the research sta-
tion no. 3, in the town of Radzanek, and at the
research station no. 4, in the town of Maciejewo.
During the studies, hydrogen sulfide was detected
at the Radzanek station (no. 3); the presence of
the compound had a negative impact on the river
biocenosis [Raczynska et al. 2013]. The impact
of these facts on the molluscs was noted during
the studies, since the most abundant population
of these animals was found at the research station
no. 2 in the town of Maszewo, where water qual-
ity was the highest. It was also the only station
where the presence of bivalves was recorded in
the course of the studies (Table 1).

Maszewo research station (no. 2), i.e. the solid
orb mussel Sphaerium solidum [Normand 1844]
and the river orb mussel Sphaerium rivicola [La-
marck 1818] are on the list of animals under strict
protection in Poland, pursuant to the Ordinance
of the Minister of Environment on the protection
of animal species [Journal of Laws of the Repub-
lic of Poland No. 237, item 1419, of 12 October
2011]. Furthermore, on the Polish list of threat-
ened species, Sphaerium solidum is classified as
EN (Endangered), whereas on the [UCN Red List
of Threatened Species it is put under the category
NT (Near Threatened) [Dyduch-Falniowska &
Zajac 2004, Van Damme et al. 2012].

S. solidum is a species encountered in some
rivers in northern Poland, which in the 19th and
20th centuries was relatively abundant in larger
Polish rivers, especially in the middle and lower
reaches of the Vistula and the Oder [Piechocki &
Dyduch-Falniowska 1993, Dyduch-Falniowska
& Zajac 2004]. In more recent times, the solid orb
mussel has been recorded in merely 10 localities
throughout Poland [Dyduch-Falniowska &i Zajac
2004], and the fact of its occurrence in the Stepni-
ca has expanded its range in the country. The oc-
currence of the solid orb mussel and the river orb
mussel in the river Stepnica at the Maszewo sta-
tion may be connected with the presence of sub-
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strates preferred by the species. S. solidum prefers
sandy bottoms with a slight admixture of mud, or
even with coarse-grained sand, while Sphaerium
rivicola prefers rivers with muddy sediments and
low water current [ Wolff 1970]. Exactly this type
of sandy and muddy substrate was present at the
station in question. S. solidum is an exception-
ally reophilous and oxygen-loving species [Gloer
et al. 1992], and its preferred habitats are deep
sections of rivers and channels [Van Damme et
al. 2011], rather unlike its habitats in the river
Stepnica. Although the amount of dissolved oxy-
gen at the Maszewo station was characteristic for
the first water quality class in Poland [Raczynska
et al. 2013], such characteristics of the river as the
flow (imperceptible) and average depth of about
20 cm during the study period did not provide op-
timal conditions for the development of the dis-
cussed species. Even though Sphaerium rivicola
has a very low tolerance to pollution, it has some-
times been encountered in a slightly polluted riv-
er current [Wolff 1970, Van Damme et al. 2011].
Water quality at the station no. 2 ranged between
the first and second class, but the concentrations
of total suspended solids, as well as nitrogen and
phosphorus compounds indicated that the actual
water quality was less than good [Raczynska et
al. 2013], which might limit population abun-
dance of the discussed species.

The remaining molluscs included in the
IUCN Red List of Threatened Species, i.e. Theo-
doxus fluviatilis, Pisidium henslowanum, Pisidi-
um casertanum and Pisidium pseudosphaerium
belonged to the category LC (Least Concern).
Although disturbances caused by human activity
and local water pollution are potential threats to
these species, presently there is no need to un-
dertake any protective measures [Categories &
Criteria, Killeen 2011, Cordeiro & Killeen 2011,
Budha 2012, Kebapg¢i & Van Damme 2012]. All
of the above mentioned species are common in
their preferred habitats in Polish waters. So far,
no declining tendency has been observed with re-
spect to their populations in Poland and they have
not been classified under any category of threat-
ened Polish species.

CONCLUSIONS

Unexpectedly, in the river Stepnica, a minor
water course in Western Pomerania, strongly al-
tered by human activity and vulnerable to pollu-
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tion, mollusc species have been found. They are
not only legally protected in Poland but also fea-
tured on the IUCN Red List of Threatened Spe-
cies. The results of the present study lead to a
conclusion than in spite of locally occurring eco-
logical disasters, populations of natural inhabit-
ants are still present in the studied river and they
may easily and dynamically expand their ecologi-
cal structures, thus lead to increased biodiversity.
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