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Abstract
On 23 July 2003, a new, previously unreported, molluscan species Lithoglyphus naticoides (gravel snail) was found in the
benthos of Lake Lukomskoe, Belarus. As Dreissena polymorpha (zebra mussel) is also present, Lithoglyphus naticoides is the
second Ponto-Caspian species recorded in this waterbody. Previous long-term observations on benthos and L. naticoides
abundance data obtained in 2003-2005 imply that this species appeared in the lake in approximately 2000 and that currently its
population is growing. We review available information on distribution of the snail in both Belarus and in adjacent countries and
also discuss possible invasion pathway into Lake Lukomskoe.
Key words: Lithoglyphus naticoides, gravel snail, Ponto-Caspian species, range expansion, invasion corridor, Belarus, Lake
Lukomskoe

Introduction
The eutrophic glacial Lake Lukomskoe is one of
the biggest waterbodies in Belarus (surface area:
36.7 km2; length: 10.4 km; width: 6.5 km;
maximal depth: 11.5 m; mean depth: 6.7 m;
volume: 243 millions m3). It is located in northern
part of the country and belongs to the Zapadnaya
Dvina River basin (Figure 1). Since 1969, Lake
Lukomskoe has been used as a cooling reservoir
for the 2400-MW Lukomskaya Regional Power
Plant (LPP). Heated waters discharged by LPP
influence the thermal regime of the waterbody
making the latter a proper model for temperaturerelated hydrobiological investigations. Extensive
research programmes were initiated soon after the
launch of LPP, and to-date the taxonomical
composition of the main ecological groups of

hydrobiota in Lake Lukom-skoe is well studied,
especially macrozoobenthos (summarised in
Lyakhnovich et al. 1982, Karatayev 1988, 1992).
However, during a 2003 monitoring survey (July
23), we found a new molluscan species in the
benthos of the lake, the gravel snail Lithoglyphus
naticoides (Annex 2), which originates from the
Ponto-Caspian region (Starobogatov 1970). An
extensive literature review revealed well
documented findings of this snail in the River
Dnieper basin, but seldom records from other
regions of Belarus. There was also very little
information on the snail’s ecology. This paper
presents the first data on the spatial distribution
and dynamics of L. naticoides population in Lake
Lukomskoe during the summer-autumn period of
three consecutive years, starting from its initial
discovery in 2003. The most probable pathway for
its invasion into this waterbody is also discussed.
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Materials and Methods
Benthic samples were taken with Petersen grab
(hard substrates) or Eckman grab (soft sediments)
(0.025 m2) three times a year, i.e. twice in summer
and in autumn, from 2003 through to 2005. As
benthic studies were not the main research goal at
Lake Lukomskoe, the number of samples and
transects along which they were taken differed
both between years and seasons (Annex 1; Figure
2). Usually we sampled depths of 1, 2, 4, 5, 7 and
9 m, with 1-2 replicates per station. Collected
macroinvertebrates were preserved in 4%
formaldehyde for subsequent identification, and
were counted and weighed (to the nearest 0.01 g,
wet weight).
To quantify the density and biomass of L.
naticoides for each sampling date, the weighted
means for each of these parameters were
calculated, taking into account the ‘weight’ of
each depth zone. The same approach was used to
find the mean yearly density and biomass, but the
specific contribution of sampling dates was taken
into consideration. The standard errors of
weighted means were derived as for stratified
sampling design (Manly 1992). To characterize
the relative abundance of the gravel snail, we also
calculated its percentage of the total density and
biomass of all macrozoobenthos biota. In
addition, the percentage of samples containing
gravel snails was used to compare its occurrence
between years.
Kruskal-Wallis ANOVA by ranks was applied
to test whether density and biomass of L.
naticoides varied between sampling dates and
years. Difference in occurrence of snails was
estimated with the G-test of independence. All
tests were performed using STATISTICA 6.0
software (StatSoft, Inc.). Significance level α =
0.05 was accepted for all tests.

Figure 1. Location of Lake Lukomskoe in Belarus
(highlighted with square). Dashed lines on the map of
Belarus correspond to borders of basins of the largest rivers:
Lovat (L), Zapadnaya Dvina (ZD), Neman (N), Dnieper (D),
Pripyat (P) and Zapadnyi Bug (ZB) (modified from
Karatayev et al. 2000)

Results
L. naticoides occurred in all parts of Lake
Lukomskoe but was mainly concentrated in the
south-west. The highest density and biomass of
the snail were recorded in the southern part (see
below), which is characterised by abundant
macrophytes and a silty sand substrate.
Lithoglyphus was found only once and in small
numbers in eastern part of the lake, namely at 6 m
depth in the vicinity of the discharge zone of LPP
heated waters (14.08.2005, Transect E; Figure 2).
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Figure 2. Lake Lukomskoe: benthic samples were taken
along transects A to E and, occasionally, at stations shown
as filled circles
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To reveal the pattern in bathymetric distribution of density and biomass of the snail, we used
data from August 2005, when the most detailed
survey was conducted. Figures 3 and 4 indicate
that the mean values of both parameters were
negatively correlated with depth. Maximal
development of the L. naticoides population was
observed at depth of 1 m. At deeper sites, the
abundance of snails gradually declined and at 10
m they were completely absent.
There was a statistically significant difference
between yearly densities of the snail (P=0.049,
Kruskal-Wallis ANOVA), with the highest one
observed in 2005 (Table 1). However yearly
values of the biomass did not differ significantly
(P=0.061, Kruskal-Wallis ANOVA; Table 1).
Compared to other years, in August of 2005 we
observed the highest number and biomass of L.
naticoides per separate sample, i.e. up to 1000
indiv./m2 and 56.4 g/m2 (Annex 1: Transect B,
depth 2 m; Figure 2). Occurrence of the snail
demonstrated between-years variation similar to
that of density (P < 0.05, G-test; Table 1).
The mean yearly proportion of L. naticoides
with respect to total density of macrozoobenthos
was very low and varied from 0.1±0.1% in 2004
to 3.6±1.2% in 2005. The mean proportion of the
total biomass was slightly higher, varying from
1.4±1.4% in 2004 to 7.9±2.8% in 2005. In
August 2005, we recorded the highest contribution of L. naticoides to total density and biomass
of macrozoobenthos in a particular sample, i.e.,
40% and 81.3%, respectively.
In all the years of this study, neither mean
density nor biomass differed statistically significantly between the three samples taken (P>0.05,
Kruskal-Wallis ANOVAs). However, in 2004
and 2005 both parameters demonstrated some
tendency for increase in August as compared to
other months (Figures 5-6).
Table 1. Population dynamics of L. naticoides in Lake
Lukomskoe in 2003-2005
Year
(sample
size)

Density
(indiv./m 2 )

Biomass
(g/m 2 )

Occurrence
(%)

2003
(n=27)

37±24

2.3±1.4

11.1

2004
(n=26)

3±2

0.22±0.17

7.7

2005
(n=50)

86±30

2.9±1.2

28.0

Figure 3. Bathymetric distribution of the mean density
(±SE) of L. naticoides in Lake Lukomskoe, August 2005

Figure 4. Bathymetric distribution of the mean biomass
(±SE) of L. naticoides in Lake Lukomskoe, August 2005

Figure 5. Mean (±SE) density of L. naticoides in Lake
Lukomskoe from July 2003 to October 2005

Figure 6. Mean (±SE) biomass of L. naticoides in Lake
Lukomskoe from July 2003 to October 2005
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Discussion
Distribution of L. naticoides in Belarus
and adjacent countries
Palaeontological data show that in the Pliocene,
snails of the genus Lithoglyphus were widely
distributed in different geographic parts of the
Palearctic, including, for example, the north of
Italy, the basins of the Rivers Danube and Volga,
the Black Sea region, and Western Siberia. During
the Pleistocene, most representatives of the genus
expired or were forced out by glaciers to downstream parts of rivers belonging to basins of the
Black Sea and Azov Sea (Starobogatov 1970).
Due to warming of climate in the Holocene, many
macroinvertebrate hydrobionts were able to recolonise the European parts of their ranges.
However, for a long time L. naticoides maintained
its habitat in the Ponto-Caspian region, particularly in the western part of the Black Sea (Bij de
Vaate et al. 2002). This situation dramatically
changed approximately two centuries ago after the
interconnection of river basins through man-made
shipping canals (Starobogatov 1970, Bij de Vaate
et al. 2002). Bij de Vaate et al. (2002) distinguish
three
main
corridors
of
migration
of
macroinvertebrates from Ponto-Caspian region to
Europe: (i) a northern corridor: Volga River >
Lake Beloye > Lake Onega > Lake Ladoga >
Neva River > Baltic Sea; (ii) a central corridor:
rivers Dnieper > Vistula > Oder > Elbe > Rhine,
and (iii) a southern corridor connecting the rivers
Danube and Rhine. The modern pattern of L.
naticoides distribution in Europe implies that the
northern and central corridors could have been the
main routs of its migration (Starobogatov 1970,
Bij de Vaate et al. 2002).
A considerable part of the central invasion
corridor, i.e. Dnieper River with its large tributaries Pripyat, Berezina and Sozh, goes through
Belarus (Figure 1). It is most probable that L.
naticoides arrived in Belarusian waterbodies via
this corridor from Ukraine, where it is very common (Markevich et al. 1976, Afanas’ev et al.
2002, Gural 2004, Sverlova and Gural 2004). The
presence of the gravel snail in the Belarusian part
of the Dnieper River and its tributaries was well
documented (Ovchinnikov 1928, Adamowicz
1939, Drako 1956, Vladimirova et al. 1965,
Chernogorenko 1983, Rozumenko 1983, Arabina
et al. 1988, Tischikov and Tischikov 1999,
Kurandina and Nizovskaya 2002). However,
published findings of the snail from other regions
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of Belarus are much more seldom and include
several waterbodies belonging to the basins of the
rivers Zapadnaya Dvina (Guseva 1936, Nekhaeva
and Shevtsova 1982, Mitrakhovich et al. 1987)
and Zapadnyi Bug (Tischikov and Tischikov
2005).
The present paper reports about a new locality
for the gravel snail in Belarus. Along with the
bivalve mollusc Dreissena polymorpha, L.
naticoides has become a second Ponto-Caspian
species in Lake Lukomskoe. It is interesting that
D. polymorpha appeared in the lake much earlier
than the gravel snail, i.e. approximately 40 years
ago (Lyakhnovich et al. 1982). We hypothesize
that the reason for such a time difference may lie
in the different vectors through which each
species reached the lake. D. polymorpha is
considered to have been unintentionally introduced into Lake Lukomskoe on fishing nets by man
(Lyakhnovich et al. 1984), while invasion of L.
naticoides is likely to be a natural process. The
gravel snail is known mainly as riverine species
(Starobogatov 1970, Piechocki 1979) and thus it
could come from one of the rivers connected with
the lake. Several of them, which are quite small
and resemble streams, flow in the lake and one
larger river, Lukomka, flows out at the eastern
shore (Figure 2). Despite it flows out, we regard
the Lukomka River as the most probable way of
L. naticoides invasion into Lake Lukomskoe
because it merges with Ulla River. This in turn,
flows from the closely north-west located Lake
Lepelskoe, which is inhabited by the gravel snail
(Guseva 1936, Mitrakhovich et al. 1987). Future
sampling of rivers connected with Lake
Lukomskoe will help to verify this hypothesis.
But how did L. naticoides invade Lake
Lepelskoe? All available data on this snail’s
distribution in Belarus (see above) suggest that it
used the same waterways for spread as D.
polymorpha did. According to Karatayev et al.
(2000, 2003), the spread of zebra mussel in
Belarus began about 200 years ago and was
associated with construction of three shipping
canals, which connected rivers of the Black Sea
and Baltic Sea basins: (i) Dnieper and Zapadnyi
Bug (1775); (ii) Dnieper and Neman (1804); and
(iii) Dnieper and Zapadnaya Dvina (1805) (Figure
1). L. naticoides could appear in Lake Lepelskoe
because the latter was a part of the DnieperZapadnaya Dvina Canal for almost a century
following its construction (Karatayev et al. 2000).
Besides the Dnieper-Zapadnaya Dvina Canal, two
other canals were also likely used by L. naticoides
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for its spread westward. In particular, the snail
through the Dnieper-Zapadnyi Bug Canal could
invade Poland, where it has been widely recorded
(Piechocki 1979, Jazdzewski and Konopacka
2002, Kołodziejczyk 2001, 2004). It should be
noted that the latter route is considered as the
main one for the D. polymorpha invasion into
Central and Western Europe (Kinzelbach 1992).
Through the Dnieper-Neman Canal, L. naticoides
reached Lithuania (Gasiunas 1968), where it was
found both in inland waters (Kumsare et al. 1964,
Pliūraitė 2001, Pliūraitė and Kesminas 2004) and
in lagoons of the Baltic Sea (Leppäkoski et al.
2002).
Our finding of L. naticoides in Lake
Lukomskoe indicates that snail is still spreading
across Belarus. Similarly, it continues to colonise
upstream water-reservoirs of the Volga River in
Russia (Zhokhov and Pugacheva 2001, Yakovlev
and Yakovleva 2005). At the same time, the
Polish population of L. naticoides is declining and
is considered an endangered species, due to water
pollution (Kołodziejczyk 2004, Zajac 2005).
Distribution of L. naticoides within
Lake Lukomskoe
L. naticoides is known to mainly inhabit slow
flowing lowland rivers (Starobogatov 1970,
Piechocki 1979). Reservoirs (Kumsare et al.
1964, Gontya 1983, Chernogorenko et al. 1992)
and lakes (Guseva 1936, Drako 1956, Piechocki
1979,
Nekhaeva
and
Shevtsova
1982,
Mitrakhovich et al. 1987, Kołodziejczyk 2001,
2003, 2004) were also reported as its habitats
albeit more rarely. In this sense, the finding of L.
naticoides in Lake Lukomskoe was not
surprising, except that, to our knowledge, this is
only the second waterbody serving as a power
station cooler, where Lithoglyphus has been
recorded. The other such waterbody is the
Kuchurganskoe Reservoir, Moldova (Vladimirov
1983, Filipenko 1999).
Throughout the entire period of our study, the
highest abundance of the snail was commonly
observed in the south-western littoral part of the
lake, which is characterised by abundant macrophytes and a silty sand substrate. Several
researchers also observed that Lithoglyphus
preferred silted substrates, sometimes with a
fraction of dead molluscan shells and coarse
macrophyte debris (Vladimirova 1965, Markevich et al. 1976, Piechocki 1979, Rozumenko

1983, Vladimirov 1983, Kołodziejczyk 2001,
2003). The snail was sampled only once near the
discharge canal of LPP (Transect E; Figure 1).
Other studies suggest that its low abundance
there was related to increased water temperature:
Vladimirov (1983) and Filipenko (1999) did not
find L. naticoides in the discharge canal of
Kuchurganskaya Power Plant, Moldova.
The density and biomass of gravel snail in
Lake Lukomskoe were negatively correlated with
depth, with no individuals found at 10 m
(Figures 3-4). Similar negative correlation was
observed in Polish Lake Mikołajskie. Maximal
depths where the snail could be observed in this
waterbody in 1997 and 2003 were 5.5 m (Kołodziejczyk 2001) and 4 m (Kołodziejczyk 2003),
respectively. In rivers, L. naticoides also prefers
shallow waters (Ovchinnikov 1928, Drako 1956,
Piechocki 1979, Rozumenko 1983).
The density of gravel snail in lakes is usually
quite low. For example, in Lake Mikołajskie
(Kołodziejczyk 2001, 2003) it did not exceed
112 indiv./m2 per separate sample. In contrast, in
rivers L. naticoides meets much more favor-able
conditions and may form extremely dense
populations, up to 8800 indiv./m2 (Biserova
1990). For most of our study, the density of
gravel snail in Lake Lukomskoe was similar to
that of Lake Mikołajskie in Poland (Kołodziejczyk 2001, 2003). However, in August
2005, we registered very high density and
biomass of the snail in an individual sample, i.e.
1000 indiv./m2 and 56.4 g/m2 , respectively. This
observation means that conditions of Lake
Lukomskoe are very suitable for development of
L. naticoides and that in future its abundance in
this waterbody may increase further.
Mean yearly proportions of gravel snail in
terms of the total density and biomass of
macrozoobenthos of Lake Lukomskoe were quite
low and did not exceed approximately 4% and
8%, correspondingly. If the proportion of L.
naticoides expands, the snail could become a
subdominant or even dominant zoobenthos
species as was recorded in Kegumskoe Reservoir, Lithuania (Kumsare et al. 1964), Desna
River, Ukraine (Chernogorenko 1964), Dnieper
River, Belarus (Rozumenko 1983), the Volga
River Delta, Russia (Biserova 1990) and in the
Kuchurganskoe Reservoir, Moldova (Vladimirov 1983, Filipenko 1999).
Before this study, datasets for seasonal
variations of L. naticoides populations in
Belarusian waterbodies were absent. Possibly
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due to insufficient sample sizes, we failed to
reveal statistically significant differences
between mean monthly values of the snail’s
density and biomass in any of sampling years.
However, in 2004 and 2005 both density and
biomass demonstrated a tendency for certain
increase in August (Figures 5-6). Information on
seasonality of gravel snail from other regions is
also scarce. We know the only similar study was
performed in 1998 in the Lithuanian River
Merkys (Pliūraitė 2001); L. naticoides was
observed in benthic samples only in April and
June with no data on density and biomass
reported. Therefore, additional studies are
required to characterise the snail’s seasonal
dynamics thoroughly.
The mean yearly density of gravel snail in this
study was not uniform and showed a conspicuous
depression in 2004 (Table 1). The occurrence of
L. naticoides in samples demonstrated a similar
variation. Although a statistically significant
difference between the mean yearly values of the
snail’s biomass was not revealed, the tendency
for decrease of this parameter in 2004 was also
clear. The observed notable oscillation of L.
naticoides population in Lake Lukomskoe may
signify that it is at the early stage of
establishment. We suggest that the gravel snail
invaded the lake approximately in 2000 or 1-2
years earlier because in this particular year we
did not encounter it during collection of D.
polymorpha
for
parasitological
studies
(Mastitsky 2003). The identification of a species’
establishment date in an ecosystem is relatively
rare in invasion biology. Further monitoring of
L. naticoides in Lake Lukomskoe may provide
valuable data for modelling of population
dynamics of aquatic invaders.
Acknowledgements
This study was supported by grant from
Lukomskaya Regional Power Plant (Contract
№65870) and the European Commission 6th
Framework Program Integrated Project ALARM
(contract GOCE-CT-2003-506675). We thank Dr.
Piotr A. Mitrakhovich (Belarusian State
University) for his great help in field sampling.
We are also very grateful to Dr. Frances Lucy
(School of Science, Institute of Technology,
Sligo, Ireland) for her valuable advice on the
early version of this manuscript and for the
correction of English.

166

References
Adamowich J (1939) Materiały do fauny mięczaków
(Mollusca) Polesia. Fragmenta Faunistica Musei Polonici
4(3):13-89
Afanas’ev SA, Trylis VV and Scherbak SD (2002)
Zoobenthos. In: Vasenko AG and Afanas’ev SA (eds)
Ecological state of transboundary parts of the Dnieper
basin rivers at the territory of Ukraine. Akademperiodika
Press, Kiev, pp 157-165
Arabina IP, Savitskiy BP and Ryndyi SA (1988) Benthos of
soil-reclamation canals of Poles’e. Uradzhay Press, Minsk.
Bij de Vaate A, Jazdzewski K, Ketelaars HAM, Gollasch S
and Van der Velde G (2002) Geographical patterns in
range extension of Ponto-Caspian macroinvertebrate
species in Europe. Canadian Journal of Fisheries and
Aquatic Sciences 59: 1159-1174
Biserova LI (1990) Occurrence and distribution of
Lithoglyphus naticoides (Gastropoda, Lithoglyphidae) in
the Volga Delta. Gydrobiologicheskiy zhurnal 26(2): 98100
Chernogorenko MI (1964) Seasonal changes of fauna of larval
forms of trematodes in some molluscs of Desna River in
relation to its pollution by industrial discharges. In:
Problems of parasitology. Kiev, pp 73-76
Chernogorenko MI (1983) Larvae of trematodes in molluscs
of Dnieper and its reservoirs (fauna, biology, regularities
of formation). Naukova Dumka, Kiev
Chernogorenko MI, Kurandina DP, Levina OV and Boshko
EG (1992) Comparative assessment of parasitological
situation in reservoirs Kievskoe and Kanevskoe. In:
Hydroecological consequences of Chernobyl accident.
Naukova Dumka, Kiev, pp 142-150
Drako MM (1956) Materials on benthos of floodplain
waterbodies and rivers of Belarusian Poles’e. In: Winberg
GG (ed) Proceedings of comprehensive expedition to study
the waterbodies of Poles’e, pp 315-325
Filipenko SI (1999) Modern state of bottom fauna of
Kuchurganskoe Reservoir under conditions of changed
regime of work of Moldavian Power Plant. In: Proceedings
of international conference ‘Conservation of biodiversity
of the Dnestr River basin’, Kishinev, 7-9 October 1999.
Ecological society ‘Biotica’ Press, pp 241-243
Gasiunas II (1968) Representatives of fauna of Caspian
complex in waterbodies of Lithuania. In: Alexandrov BM,
Gordeev ON, Gulyaeva AM, Potapova OI, Ryzhkov LP,
Sokolova VA and Kharkevich NS (eds) Proceedings of
Karelian branch of GosNIORKh. Resources of inland
waterbodies of North-West 5(1). Karel’skoe Book Press,
Petrozavodsk, pp 240-242
Gontya FA (1983) Distribution and dynamics of density of
molluscs in biotopes of Dubossarskoe Reservoir. In:
Likharev IM (ed) Abstracts of the 7th All-Union workshop
on studies of molluscs. Nauka Press, Leningrad, pp 112114
Gural RI (2004) Features of ecology of freshwater snails
(Gastropoda, Bivalvia) of the Upper Dniester basin. In:
Eco-functional and faunistic aspects of studies of the
molluscs, their role in bioassessment of environment.
Volyn Press, Zhitomir, pp 42-45
Guseva SA (1936) On study of zooplankton and zoobenthos
of lakes of BSSR. Scientific notes of Belarusian State
University 3:177-200
Jazdzewski K and Konopacka A (2002) Invasive PontoCaspian species in waters of the Vistula and Oder basins
and the southern Baltic Sea. In: Leppäkoski E, Gollasch S
and Olenin S (eds) Invasive Aquatic Species of Europe:

The gravel snail in Lake Lukomskoe

Distribution, Impacts and Management. Kluwer Academic
Publishers, Dordrecht, The Netherlands, pp 384-398
Karatayev AY (1988) Ecology of macroinvertebrates of
cooling reservoirs of Belarus. Paper 875-B88, Dep.
VINITI Press, Minsk
Karatayev AY (1992) The structure and function of benthic
and periphyton's communities in cooling water reservoirs.
Doctorate Dissertation, Zoology Institute of the Academy
of Sciences of the Republic of Belarus
Karatayev AY, Burlakova LE, Molloy DP et al. (2000)
Endosymbionts of Dreissena polymorpha (Pallas) in
Belarus. Int Rev Hydrobiol 85: 543-559
Karatayev AY, Burlakova LE, Padilla DK et al. (2003)
Patterns of spread of the zebra mussel (Dreissena
polymorpha (Pallas)): the continuing invasion of
Belarussian Lakes. Biological Invasions 5: 213-221
Kinzelbach R (1992) The main features of the phylogeny and
dispersal of the zebra mussel Dreissena polymorpha.
Limnologie aktuell 4: 5-17
Kołodziejczyk A (2001) Nowe stanowisko Lithoglyphus
naticoides (C. Pfeiffer, 1828) (Gastropoda, Hydrobiidae)
w Polsce. Przegl zool 45: 79-81
Kołodziejczyk A (2003) Namułek pospolity Lithoglyphus
naticoides (C. Pfeiffer, 1828) w Jeziorze Mikołajskim. In:
XIX Krajowe Seminarium Malakologiczne. Słupsk, pp 1819
Kołodziejczyk A (2004) Namułek pospolity, Lithoglyphus
naticoides (C. Pfeiffer, 1828) (Gastropoda: Prosobranchia)
– ginący gatunek inwazyjny w Polsce. Parki nar Rez Przyr
23(2): 261-270
Kumsare AYa, Loganovskaya RY, Kachalova OL et al.
(1964) Distribution of hydrobionts in Daugava River in
relation to hydrological regime and pollution. In: Winberg
GG, Zhukov PI and Lyakhnovich VP (eds) Proceedings of
X scientific conference on inland waterbodies of Baltic
region ‘Biological basics of fish industry in inland waters
of Baltic region’, 6-10 May 1963, Minsk. Nauka i
Tekhnika Press, Minsk, pp 146-152
Kurandina DP and Nizovskaya LV (2002) Fauna of
trematodes in the molluscs of some transboundary rivers
of
the
Dnieper
basin.
Visnik
Zhitomirskogo
Pedagogichnogo Universitetu 10: 90
Lepäkoski E, Olenin S and Gollasch S (2002) The Baltic Sea
– a field laboratory for invasion biology. In: Leppäkoski E,
Gollasch S and Olenin S (eds) Invasive Aquatic Species of
Europe: Distribution, Impacts and Management. Kluwer
Academic Publishers, Dordrecht, The Netherlands, pp 253259
Lyakhnovich VP, Gavrilov SI, Karatayev AY, et al. (1982)
Long-term changes in macrozoobenthos of Lake
Lukomskoe. Vesti Akademii Navuk BSSR, Seriya
biyalagichnykh navuk 1: 91-93
Lyakhnovich VP, Karatayev AY and Tischikov GM (1984)
History and modern state of distribution of Dreissena
polymorpha Pall. in waterbodies of BSSR. In: Proceedings
of the 4th All-Union workshop ‘Species and its
productivity in areal’, Part IV: Invertebrates. Sverdlovsk, p
56
Manly BFJ (1992) The design and analysis of research
studies. Cambridge University Press, United Kingdom
Markevich AP, Iskov MP, Koval VP et al. (1976) Influence of
hydrotechnical construction on fauna of parasites in the
Dnieper River. Gidrobiologicheskiy Zhurnal 12 (2):5-12
Mastitsky SE (2003) Distribution of the trematode
Phyllodistomum folium (Digenea: Gorgoderidae) among
populations of the mollusc Dreissena polymorpha
(Bivalvia: Dreissenidae) in Belarus. In: Proceedings of
International conference of leading experts, young

scientists and students ‘Sakharov’s readings 2003:
ecological problems of the XXI century’, 19-20 May 2003,
Minsk. Minsk, pp 250-251
Mitrakhovich PA, Karatayev AY, Vezhnovets GG et al.
(1987) Plankton and benthos of Lake Lepelskoe. Vestnik
BGU. Seriya 2. Khimiya, Biologiya, Geographiya 3: 36-41
Nekhaeva TI and Shevtsova TM (1982) Hydrobiological and
fishery-related characterisation of Lake Obsterno Vesti AN
BSSR. Seriya biyal. navuk 2: 96-100
Ovchnnikov I (1928) Materials for knowledge of malacofauna
of the Mozyr district. In: Materials to study the flora and
fauna of Belarus 2: 118-138
Piechocki A (1979) Mięczaki (Mollusca). Ślimaki
(Gastropoda). Fauna słodkowodna Polski. Z 7. WarszawaPoznán
Pliūraitė
V
(2001)
The
seasonal
dynamics
of
macrozoobenthos in the Merkys River in 1998. Acta
Zoologica Lituanica 11(1): 39-52
Pliūraitė V and Kesminas V (2004) Species composition of
macroinvertebrates in medium-sized Lithuanian rivers.
Acta Zoologica Lituanica 14(3): 10-25
Rozumenko AG (1983) Molluscs of the upper Dnieper. In:
Likharev IM (ed) Abstracts of the 7th All-Union workshop
on studies of molluscs. Nauka Press, Leningrad, pp 104105
Starobogatov YaI (1970) Fauna of molluscs and
zoogeographical zoning of continental waterbodies. Nauka
Press, Leningrad
Sverlova N, Gural R (2004) Zoogeographical composition of
the recent gastropod fauna (Gastropoda) in the west part of
Podol Hills. Visnyk Lviv Univ. Ser. Geogr. 30: 288-293
Tischikov GM and Tischikov IG (1999) Macrozoobenthos
fauna in the middle and low Berezina River. In: Karatayev
AY (ed) Proceedings of the International conference on
aquatic ecosystems ‘The results and future of aquatic
ecology research’, 25-26 November 1999, Minsk.
Belarusian State University Press, Minsk, pp 251-264
Tischikov GM and Tischikov IG (2005) Taxonomic
composition
and
structure
of
communities
of
macrozoobenthos fauna in the Western Bug and Narev
basins. In: VII Międzynarodowa Konferencja Naukowa
‘Zagospodarowanie zlewni Bugu I Narvwi w ramach
zrónoważonego rozwoju’, 20-21 maja 2005, Warsaw-Debe
Vladimirov MZ (1983) Influence of discharge of heated
waters from Moldavian Power Plant on composition,
between-biotopes distribution and development of
molluscs in Kuchurganskoe cooling reservoir. In: Likharev
IM (ed) Abstracts of the 7th All-Union workshop on
studies of molluscs. Nauka Press, Leningrad, pp 240-241
Vladimirova KS, Gurvich VV and Olivari GA (1965) Benthos
of the upper course of the Dnieper and waterbodies of its
floodplain (at the territory of Belarusian SSR). In: Bulavko
AG, Zakharenkov IS, Ostapenya AP and Prokudin FD
(eds) Proceedings of Republican scientific-technical
workshop on studies, complex use and conservation of
water resources. Minsk, pp 16-21
Yakovlev VA and Yakovleva AV (2005) Benthic invaders and
their role in communities of the Kuybyshev and
Nijnekamsk reservoirs. In: Dgebuadze YY and Slyn’ko
YV (eds) Abstracts of the Second international symposium
‘Alien species in Holarctic (Borok-2)’. Rybinsk-Borok, pp
39-40
Zajac K (2005) Threatened molluscs of Poland. Tentacle
13:13-15
Zhokhov AE and Pugacheva MN (2001) Parasites-invaders of
the Volga River basin: history of invasion, perspectives of
dispersion, possibilities of epizootic. Parazitologiya
35(3):201-212

167

S. Mastitsky and V. Samoilenko

Annex 1
Records of Lithoglyphus naticoides in Lake Lukomskoe (Belarus) in 2003-2005*
Collectors: SM – Sergey Mastitsky, VS – Vera Samoilenko
Record coordinates**
Transect/Station

168

Survey date

Range of
abundance
(indiv./m 2 )

Range of
biomass
(g/m 2 )

Collector

Latitude, °N

Longitude, °E

Transect A

54°37'

29°02'

23.07.2003

0

0

VS

Transect B

54°39'

29°02'

23.07.2003

0–360

0–22.3

VS

Transect C

54°41'

29°04'

23.07.2003

0

0

VS

Transect D

54°42'

29°04'

23.07.2003

0

0

VS

Station S1

54°38'

29°05'

23.07.2003

0

0

VS

Station S2

54°37'

29°05'

23.07.2003

0

0

VS

Transect A

54°37'

29°02'

20.08.2003

0–520

0–27.92

VS

Transect B

54°39'

29°02'

20.08.2003

0

0

VS

Transect C

54°41'

29°04'

20.08.2003

0

0

VS

Transect D

54°42'

29°04'

20.08.2003

0

0

VS

Station S1

54°38'

29°05'

20.08.2003

0

0

VS

Station S2

54°37'

29°05'

20.08.2003

0

0

VS

Transect B

54°39'

29°02'

19.09.2003

0

0

VS

Transect D

54°42'

29°04'

19.09.2003

0–120

0–9.7

VS

Station S1

54°38'

29°05'

19.09.2003

0

0

VS

Transect A

54°37'

29°02'

11.06.2004

0–40

0–3.9

VS

Transect C

54°41'

29°04'

11.06.2004

0

0

VS

Transect D

54°42'

29°04'

11.06.2004

0

0

VS

Station S1

54°38'

29°05'

11.06.2004

0

0

VS

Transect A

54°37'

29°02'

24.08.2004

0

0

VS

Transect B

54°39'

29°02'

24.08.2004

0

0

VS

Transect C

54°41'

29°04'

24.08.2004

0–40

0–1.7

VS

Transect D

54°42'

29°04'

24.08.2004

0

0

VS

Transect B

54°39'

29°02'

15.10.2004

0

0

VS

Station S1

54°38'

29°05'

15.10.2004

0

0

VS

The gravel snail in Lake Lukomskoe

Annex 1
(continued)
Record coordinates**
Transect/Station

Survey date

Range of
abundance
(indiv./m 2 )

Range of
biomass
(g/m 2 )

0

0

SM, VS

Collector

Latitude, °N

Longitude, °E

Transect A

54°37'

29°02'

04.06.2005

Transect B

54°39'

29°02'

04.06.2005

0

0

SM, VS

Transect C

54°41'

29°04'

04.06.2005

200

7.3

SM, VS

Transect D

54°42'

29°04'

04.06.2005

0

0

SM, VS

Station S1

54°38'

29°05'

04.06.2005

80

2.5

SM, VS

Station S2

54°37'

29°05'

04.06.2005

0

0

SM, VS

Station S5

54°39'

29°07'

04.06.2005

0

0

SM, VS

Transect A

54°37'

29°02'

14.08.2005

0–1000

0–56.4

SM, VS

Transect B

54°39'

29°02'

14.08.2005

0–880

0–21.4

SM, VS

Transect C

54°41'

29°04'

14.08.2005

0

0

SM, VS

Transect D

54°42'

29°04'

14.08.2005

0

0

SM, VS

Transect E

54°42'

29°06'

14.08.2005

0–40

0–3.8

SM, VS

Station S3

54°40'

29°05'

14.08.2005

0

0

SM, VS

Station S4

54°40'

29°07'

14.08.2005

0

0

SM, VS

Station S5

54°39'

29°07'

14.08.2005

0–640

0–12.9

SM, VS

Transect A

54°37'

29°02'

10.10.2005

0

0

SM, VS

Transect B

54°39'

29°02'

10.10.2005

0

0

SM, VS

Transect C

54°41'

29°04'

10.10.2005

120

5.4

SM, VS

Transect D

54°42'

29°04'

10.10.2005

0

0

SM, VS

Station S1

54°38'

29°05'

10.10.2005

40

0.72

SM, VS

*Full reference to the data: Mastitsky SE and Samoilenko VM (2006) The gravel snail, Lithoglyphus naticoides (Gastropoda:
Hydrobiidae), a new Ponto-Caspian species in Lake Lukomskoe (Belarus). Aquatic Invasions 1(3): 161-170
**Coordinates are provided for initial transects’ points and stations
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Annex 2
Images of L. naticoides collected in Lake Lukomskoe: A: View from the orifice of the shell; B: View from the top of the shell,
C: L. naticoides usually lay eggs onto the shells of each other. This photo shows an individual bearing five embryos (collected on
30 May 2006; 54°38'N, 29°06'E), D: Two juveniles of zebra mussels attached to adult individual of L. naticoides (photo by
Sergey Mastitsky)
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