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The article presents the results of the research on the freshwater mollusc commu-
nities of Shatsk National Nature Park water bodies. Shatsky Lakes are located on the
watershed of water basins of the Baltic and the Black seas, that implies a wide diversity
of species and a high level of dynamics of the hydrofauna status. The wetlands of the
area, like the whole territory of Polissia, underwent a major transformation in the 1970s
through the drainage reclamation. Subsequently, the Shatsk National Nature Park was
unable to provide the effective management of the hydrological regime. Svityaz and
Pisochne Lakes, used for the recreational purposes, were severely affected, as a result,
the rate of their eutrophication increased. The climatic anomalies of recent years have
contributed to further development of these changes. Eutrophication manifests itself in the
overgrowth of the shoreline and shallows eventually leading to an increase in the density
and diversity of water molluscs groups. Two classes of molluscs — the Gastropoda and the
Bivalvia — represent the malacofauna of Schatsky Lakeland. Pulmonata subclass includes
most freshwater molluscs, with domination of the gastropods. 22 species of molluscs
were found during the study in the low-mesotrophic lakes of Svitiaz and Pisochne, 7 of
which occurred only in one body of water, and 15 were common to both. Dreissena poly-
morpha is the dominating mollusc species in Svityaz Lake, and Lymnaea stagnalis — in
Pisochne Lake. The molluscs of the invasive species — Potamopyrgus jenkinsi, whose
ecological parameters have not been studied in the new location yet, can pose a threat to
the indigenous species of molluscs and other organisms. Schistosomatidae larvae — furco
cercarie that cause human cercarial dermatitis in Europe — were found in the molluscs
under study. The representatives of Trichobilharzia and Bilcharziella genera are the most
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common pathogenic agents of the disease. Selective examination of individuals of nine
species of molluscs (Lymnaea stagnalis, L. palustris, L. peregra, Planorbarius corneus,
Planorbis planorbis, Anisus vortex, Viviparus viviparus, V. contectus, Bithynia tentaculata)
revealed the invasions by the trematode partenits, including schistosomes.

Keywords: freshwater molluscs, cercariae, cercarial dermatitis, trematodes,
Shatsk National Nature Park

INTRODUCTION

The lakes of Shatsk are located on the watershed of the Baltic and the Black seas
water basins, that implies a wide diversity of species and high level of dynamics of the
hydrofauna status. The area combines unique forest and lake landscapes with perfect
recreational properties and is of considerable interest to researchers. Back in 1911, B. Dy-
bovsky raised the issue of the recreational use of Shatsk lakes.

The Shatsk National Nature Park (SNNP) was created in 1983 in order to preserve
the unique natural complexes including 23 lakes occupying 10 % of the entire territory [13,
16]. The wetlands of the area, like the whole territory of Polissia, underwent a major
transformation in the 1970s through a drainage reclamation. Subsequently, the Shatsk
National Nature Park was unable to provide an effective management of the hydrological
regime that resulted in changes of the composition and population density of the aquatic
biocenoses in the limnic water bodies. Among the most affected lakes, are the recreational-
ly attractive ones — Svityaz and Pisochne, whose eutrophication rate has increased. The
climatic anomalies of recent years have contributed to further progress of these changes.
The eutrophication manifests itself in the overgrowth of the shoreline and shallows even-
tually leading to an increase in the density and diversity of water molluscs groups.

The molluscs are natural biofilters that constitute an important link in the trophic
chains of water bodies by indicating the quality of the environment. Besides, they are
intermediate hosts of the trematodes, in particular vertebrate and human parasites.
Therefore, faunal and ecological studies of the freshwater molluscs are relevant. The
increased frequency of human invasions by cercariae representing one of the stages of
the development of trematodes, was detected in many parts of Europe [19]. Previously,
tendencies with a similar background were observed there. The Europeans have long
abandoned the cultivation of consumer attitudes towards waterfowl, in particular the
wild ducks. They attracted the birds to recreational areas offering food. However, ducks
are known to be the definitive hosts of schistosomes — trematodes whose larvae
occasionally penetrating covering of human body cause cercarial dermatitis, also referred
to as “nettle”. Humans are most likely to be affected in the shoreline zone, at a depth of
0.5 m where wind and waves increase the density of caudal larvae (cercariae) — the
planktonic phase of the development of worms. This also accounts for a high percen-
tage of child affections. The human immune system successfully eliminates the larva,
but its resorption is often accompanied by a painful condition. Often people cannot dis-
tinguish between cercarial papules and mosquito bites. However, the former take
a longer time to heal, cause itch and occasional rise in body temperature.

MATERIALS AND METHODS

Study of mollusc communities was conducted in summer of 2019 in deep stratified
lakes — Svityaz and Pisochne — located on the territory of the Shatsk National Nature
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Park. The molluscs were collected by hand during the shoreline examination and wash-
ing of sediments with a hydrobiological sieve.

The research sites, or transects, were identified taking into account differences in
the degree of shading, shoreline overgrowth, anthropogenic load, etc. Molluscs species
were determined by common methods [10, 12, 22]. In the first half of June, we conduc-
ted a parasitological dissection of 52 individuals of gastropod molluscs from the families
Limnaeidae (Lymnaea stagnalis, L. palustris, L. peregra), Planorbidae (Planorbarius
corneus, Planorbis planorbis, Anisus vortex), Viviparidae (Viviparus viviparus, V. con-
tectus), Bithyniidae (Bithynia tentaculata) extracted by Zdun method [23] from the Lakes
of Svityaz and Pisochne to evaluate trematode larvae invasion parameters. The para-
sitic species were determined according to Akimova et al. [2].

SNNP water bodies vary in trophic level, shoreline shape and substrate character,
degree of overgrowth and plant species composition. On the basis of our research and
data provided by V.G. Drabkova, V.K. Kuznetsov and I.S. Trifonov [6], we identified sepa-
rate groups of model lakes that differ in the distribution of malacofauna due to different
degrees of trophicity:

1. Large deep stratified lakes with table areas from 1.5 to 25 km? and depths over

4 m:

a) low-mesotrophic, transparent and low-colour, low-mineralized with low con-
tent of anthropogenic biogenic elements (Svityaz, Pisochne);

b) mesotrophic, low transparency, low colour, highly mineralized, with high con-
tent of the biogenic elements, exposed to strong anthropogenic influence
(Lucymer, Crymne).

2. Unstratified shallow lakes of various size with depths up to 3 m (Ostrivyanske,

Somynets).

Svityaz and Pisochne Lakes can be classified as large deep stratified lakes. They
are distingushed by a distinct shoreline and a solid sand and silt-sand bed. Although
such lakes are not overgrown, they are characterized by the greatest floristic and ceno-
tic diversity. The following plant associations are the most typical of this type of lakes:
Typhetum angustifoliae, Eleocharitetum palustris, Scirpetum lacustris, Myriophylletum
spicati, Phragmitetum communis, etc. [17]. A wide variety of molluscs species is also
characteristic of such bodies of water.

In Svityaz Lake, 5 transects were investigated:
north east, non-macrophytic shore of the lake used for recreational purposes;
north east shoreline area overgrown with macrophytes;
south west shore of the lake used for recreational purposes;
south west shoreline area overgrown with macrophytes;
south shore of the lake used for recreational purposes.

In Pisochne Lake, 4 transects were identified for the study:
o west shore of the lake used for recreation;

¢ north east shore overgrown with macrophytes;

¢ south west shore densely covered with macrophytes;

e east shore of the lake used for recreational purposes.

RESULTS AND DISCUSSION

Two classes represent the Schatsky Lakeland malacofauna: the Gastropoda and
the Bivalvia. The representatives of the pulmonary subclass (Pulmonata) dominate the

ISSN 1996-4536 (print) e« ISSN 2311-0783 (on-line) e BionoriyHi CTyaii / Studia Biologica e 2020 e Tom 14/Ne1 e C. 63-72



66 I. O. Koltun, V. V. Liesnik, I. S. Khamar

class of gastropod molluscs. During the study, 22 species of molluscs were found in low
mesotrophic lakes. 15 of them were common for both Pisochne and Svityaz Lakes:
Planorbarius corneus, Lymnaea stagnalis, L. palustris, L. ovata, L. ampla, L. auricularia,
L. peregra, L. corvus, Bithynia tentaculata, Potamopyrgus jenkinsi, Gyraulus leavis, Pi-
sidium amnicum, Viviparus contectus, V. viviparus, Anodonta anatina. 7 species oc-
curred only in one of the basins: Lymnaea truncatula, Anisus vortex, A. spirorbis, Dreis-
sena polymorpha, Sphaerium corneum, Valvata piscinalis — in Svityaz Lake; and Planor-
bis planorbis in Pisochne Lake.

While exploring the shore of Svityaz Lake, we found 21 species of molluscs
(Table 1). The allochthonous representative of the bivalves — Dreissena polymorpha,
first recorded there at the beginning of the 21st century [11], occurred most frequently.
The lowest rate of incidence was detected for Anisus vortex, A. spirorbis, Gyraulus
leavis, Anodonta anatina, found only in one of the transects; Potamopyrgus jenkinsi was
not recorded by previous studies of Svityaz Lake [7-9, 20, 21]. Dreissena polymorpha
proved to be the dominant species — approximately 52 individuals / m? were detected
in transect No 2.

The representatives of 16 species of molluscs were found in Pisochne Lake (Table 1).
Lymnaea stagnalis, that occurred in significant numbers in each research site, was the
dominant species. Lymnaea palustris, L. ovata, L. peregra, Planorbis planorbis, Bithynia
tentaculata and Anodonta anatina were found only in one site under study.

Potamopyrqus jenkinsi (syn. P. antipodarum) was an interesting finding (see Figure),
as it had not been detected in previous studies of these bodies of water. It is an en-
demic species of New Zealand where it inhabits freshwater bodies. It is widely spread
over the world, including almost the entire territory of Europe, and it is considered to be
the 42nd most invasive alien species, as well as one with the second highest environ-
mental and socioeconomic impact among the gastropod mollusc in Europe. Its popula-
tion can reach a density of up to 500,000 individuals / m? [3, 14]. Potamopyrgus jenkinsi
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Shells of Potamopyrgus jenkinsi
Yepenawkun Potamopyrgus jenkinsi
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Table 1.

Tabnuys 1. AlkicHWW ii KinbKicHUI cknag montockiB (oc. / M?)

No

10

1

12

13

14

15

16

17

18

19

20

21

22

Species

B No 1

Lymnaea stagnalis
(Linnaeus, 1758)

Lymnaea palustris 2
(O.F. Muller, 1774)
Lymnaea ampla

(Hartmann, 1821)

Lymnaea auricularia 26
(Linnaeus, 1758)

Lymnaea ovata 18
(Draparnaud, 1805)
Lymnaea peregra
(O.F. Miiller, 1774)
Lymnaea truncatula 18
(O.F. Miiller, 1774)

Lymnaea corvus 4
(Gmelin, 1791)

Planorbarius corneus 1
(Linnaeus, 1758)

Planorbis planorbis

(Linnaeus, 1758)

Anisus vortex 2
(Linnaeus, 1758)

Anisus spirorbis

(Linnaeus, 1758)

Gyraulus laevis

(Alder, 1838)

Viviparus contectus 4
(Millet, 1813)

Viviparus viviparus 2
(Linnaeus, 1758)
Bithynia tentaculata
(Linnaeus, 1758)
Valvata piscinalis

(O.F. Miiller, 1774)
Potamopyrqus jenkinsi
(E.A. Smith, 1889)
(syn. P. antipodarum
(Gray, 1843))
Anodonta anatina
(Linnaeus, 1758)
Dreissena polymorpha
(Pallas, 1771)
Sphaerium corneum
(Linnaeus, 1758)
Pisidium amnicum
(O.F. Muller, 1774)

12

25

9

17

24

9

5

No2 No3 No4 No5 No1

Svityaz Lake
19 13 5
- - 1
5 - -
8 1 1
5 - 3
- - 2
- 1 3
- 3 -
12 46 3
- - 1
5 2 5
- - 1
- - 7
- - 3
- 1 -
52 5 16
1 4 8
- - 2

2

33

Qualitative and quantitative composition of the molluscs (individuals / m?)

Pisochne Lake
No2 No3 No4

12 28 2
- 2 -
1 1 -
1 1 -
- 2 -
2 - 1
5 20 &
- 4 -
1 9 1
8 13 -
2 - -
- %) -
- 15 -
2 - -
2 2 -
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is highly resistant to the environmental changes. It is a euryhaline and eurythermic spe-
cies whose individuals survive passing through the digestive system of fish and birds [1].
In Ukraine, it was registered for the first time in 1951 in the low salinity water bodies
of the Azov and Black Sea basins. The species was first found in 2005 in fresh water
basins of Ukraine [18], and in 2015 — in Lucymer Lake of the Shatsky Lakes group [5].

The density of individuals in two locations on the south shore of Svityaz Lake and
the south west shore of Pisochne Lake used for recreation, was 817 individuals / m? and
15 individuals / m?, respectively. The average measurements of Potamopyrgus jenkinsi
molluscs were as follows: height of the shell — 4.2 mm (min—max — 3.5—4.8 mm; width
of the shell — 2.7 mm (min—max — 2.0-2.9 mm ); height of the mouth — 1.7 mm (min—-max —
1.0-1.9 mm); width of the mouth — 1.2 mm (min—max — 1.0-1.5 mm). Altogether, 10 indi-
viduals of Potamopyrgus jenkinsi species have been measured. The collected specimens
of Potamopyrgus jenkinsi are stored in the malacological collection of the Zoological
Museum of Ivan Franko National University of Lviv.

Furco cercariae — Schistosomatidae larvae — cause human cercarial dermatitis in
Europe. About a dozen species of these parasites have been identified in molluscs at
the intermediate stage of development [4, 15]. The highest incidence was detected in
the representatives of Trichobilharzia and Bilcharziella genera. Precise determination of
parasite species is rather difficult and requires application of genetic and serological
techniques. The results of the parasitological studies on molluscs are summarized in
Table 2. The individuals with cases of multiple invasion (by two or more species of
trematodes partenits) were detected (Table 2, n_)). In addition to cercariae, sporocysts,
redias and metacercariae were found.

Table 2. Results of parasitological examination of the gastropod mollusks from Pisochne
and Svityaz Lakes

Tabnuus 2. Pe3ynbraTn napasvTonoriYyHoro o6¢cTeXXeHHs1 AeAKMX Y4epPeBOHOIMX MOJSIHOCKIB
i3 o3ep lMico4yHe Ta CBiTA3bL

Pisochne Lake Svityaz Lake
Species Total Damaged Schistosome Total Damaged Schistosome

b2 Eowy Ny E In b3 Ew Ny  Epy In
Lymnaea stagnalis 18 444 2 27.8 6-28 2 100 1 100 10
L. palustris - - - - - 5 60.0 2 - -
L. peregra — - - - — 4 75.0 2 50.0 20
Planorbarius corneus 8 12.5 1 1 16 - - - - -
Planorbis planorbis - - - - - 4 25.0 2 25.0 6
Anisus vortex 2 - - - - - - - - -
Viviparus viviparus - - - - - 1 - - - -
V. contectus 5 40.0 1 - - - - - - -

Bithynia tentaculata & 33.3 2 - - - - - - -
Comments: E,, is the extent of invasion; n, — species of trematodes partenitis detected; In — Intensity of
damage (individuals in the field of view)

Mpumitkn: E, — eKCTEHCUBHICTb iHBA3IT; N, — BUSIBNEHO BUAIB NapTeHIT TpeMaTtos, In — iHTEHCUBHICTb ypa-
»eHHs (ocobuH y noni 3opy)
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Quantitative indicators of schistosome invasion are not significant. However, ac-
cording to studies conducted on the bodies of water of Belarus, the pathogens of schisto-
some dermatitis in molluscs of Naroch Lake, that is similar to Svityaz and Pisochne
Lakes, occurred only twice in a sample of 2,167 individuals (extensiveness — 0.09 %) [2].

According to a number of studies [4, 15], schistosomatids are species-specific
parasites. Thus, taking into account their morphological features, we identified the para-
sites found in the hepatopancreas of Planorbarius corneus and Lymnaea stagnalis as
Trichobilharzia regenti (Horak, Kolafova & Dvorak, 1998) (syn. T. szidati) and Bilhar-
ziella polonica (Kowalewski, 1895), respectively. As follows from the abovementioned
sources, the schistosomal cercariae in Lymnaea peregra also belong to the Trichobil-
harzia (Trichobilharzia sp.) genus. Besides mature cercariae, numerous partenits of
trematodes (sporocysts) with undifferentiated larvae have been found that suggests
a poor prognosis for the spread of cercariosis.

CONCLUSIONS

Current composition of the malacofauna in the low-mesotrophic Pisochne and Svi-
tyaz Lakes includes 22 species of molluscs (Table 1). Most frequently, Lymnaea stagna-
lis, L. auricularia, Planorbarius corneus occur. In contrast, Planorbis planorbis, Anisus
vortex and Anisus spirorbis were found only in one transect.

The molluscs of the invasive species — Potamopyrgus jenkinsi, whose ecological
parameters have not been studied in the new location yet, can pose a threat to indige-
nous species of molluscs and other organisms.

The Cercariae and rheidia found in Lymnaea stagnalis, L. peregra, Planorbarius
corneus and Planorbis planorbis molluscs, were morphologically defined as larvae of
the Trichobilharzia and Bilcharziella genera. Due to their species-specific nature, para-
sites found in the hepatopancreas of Planorbarius corneus and Lymnaea stagnalis,
were identified as Trichobilharzia szidati and Bilharziella polonica, respectively. For
more precise determination of the parasites, genetic and serological techniques are
required. The molluscs under study included individuals with multiple invasions (by two
or more species of trematodes partenits).

The incidence of molluscs affection by the schistosomes in Svityaz and Pisochne
Lakes significantly exceeds the levels recorded in other lakes in the region. Besides
mature cercariae, the sporocysts and redia were detected that implies a poor prognosis
for a spread of the cercariosis.
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MANAKO®AYHA O3EP CBITA3b | MICOYHE
LWALIbKOIo HALIOHAJIbHOI'O NMPUPOAHOIO NAPKY
TA POJ1b MOJTIOCKIB Y ®OPMYBAHHI BOrHULL LLEPKAPIO3HOIO AEPMATUTY

1. O. KonmyH*, B. B. JlecHik, I. C. Xamap

JIbeiecbKuli HaujoHarnbHUU yHigepcumem iMeHi leaHa ®paHka
syn. lpywescbkoeo, 4, Jibeie 79005, YkpaiHa

*KopecrioHdyro4uli asmop: e-mail: iryna.koltun@Inu.edu.ua

Y cTatTi BUCBITNEHI pe3ynsTati NpoBeAeHNX OOCHigKeHb YrpynoBaHb NpiCHOBOA-
HUX MOICKiB Bogonm LUavubkoro HauioHanbHOro npupogHoro napky. Laupki o3epa
pO3TalLlOBaHi Ha Mexi BoAHMX BacenHiB banTincbkoro n YopHoro MopiB, Lo nepeabayae
HasIBHICTb BMCOKOIO BMAOBOIO PI3HOMAHITTS] i PiBHSA AMHaMIKM cTaHy rigpodayHu. Boa-
HO-DOMOTHI yriaas panoHy, sik i Bcboro lMonices, y 70-x pokax 3asHanu TpaHcdopmMalii
Yyepes ocyLlyBanbHy Merniopauito. YTBopeHun aroqom LLaubknin HauioHanbHUA Npupoa-
HWUI NapkK He 3Mir 3abe3neunT ePeKTMBHOIO yNpaBIiiHHS FigPONOriYHUM PEXMMOM. 3Mi-
HV TOPKHYNuUce npusabnmemnx ansa pekpeadii o3ep CeiTa3b i [licodHe, WBNAKICTL €BTPO-
dyBaHHS Akux 3pocna. KnimaTuyHi aHomanii OCTaHHIX poKiB CNpUAIOTb NIATPUMAHHIO Ta
nornunbneHHto Takoro npouecy. OfHieto 3 03HaK eBTpodhyBaHHSA € 3apocTaHHs b6epero-
BOI NiHii Ta NpnbepexxHnX BiAMINMH, WO Mae HacniakoM 30irbLIEHHS LWiNbHOCTI 1 Pi3HO-
MaHiTTS yrpyrnoBaHb BOAsIHMX MortockiB. ManakodayHa LLlaubkoro noosep’s npeacras-
neHa gBoma knacamu — vyepeBoHorumu (Gastropoda) i gBoctynkoBumn (Bivalvia). Ce-
pen YepeBOHOrMX MOMKOCKIB AOMIHYIOTb NpeacTaBHUKM nigknacy nereHeBux (Pulmonata),
00 SKOro Hanexatb OinbLUICTb NPICHOBOAHMX MOMOCKIB. Y cnabome3oTpodHNX 03epax
Cgitasi Ta lNicoyHomy nig Yac gocnimpkeHs Oyno BUSABNEHO 22 BMAM MOSOCKIB, CiM i3
AKUX TPANMAnUCs TiNbKW B OA4HIA Bogowmi, 15 — cninbHi. Y CBiTa3i gomiHyBaB Bug Dreis-
sena polymorpha, a y licodHoMy — Lymnaea stagnalis. YnepLue BUSBNEHO MOMOCKN
iHBasinHoro Buay — Potamopyrgus jenkinsi, eKONorivyHi napameTpu 9KOro y HOBUX JloKa-
LisIX e He BUBYEHI, 1 MOXYTb CTAHOBWUTM 3arpo3y Ans CTaHy nonynsuii abopureHHmx
MOFIOCKIB Ta iHLLMX OpraHi3miB. B 03epHMX Montockax BUsiBNEHi doypkoLepKapii — NMUYNHKK
lwmctocoM (Schistosomatidae), siki y €Bponi 3yMOBNOOTL LIepKapio3HU epMaTuT -
OVHW. HanyacTilwe 3axBOpoBaHHSA CNPUYMHAIOTE NPeAcTaBHUKK poaiB Trichobilharzia
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i Bilcharziella. BubipkoBuM 0OCTEXEHHAM OCOOVH AEeB’sSiTM BUAIB MontockiB (Lymnaea
stagnalis, L. palustris, L. peregra, Planorbarius corneus, Planorbis planorbis, Anisus
vortex, Viviparus viviparus, V. contectus, Bithynia tentaculata) 3'5COBaHO ypaXKeHHs1 iX
napTeHiTamu TpemaToq, 30Kkpema, LUINCTOCOMaMMU.

Knro4oei cnoga: npicHOBOAHI MOMNIOCKM, LlepKapid, LepKapio3HUin oepMatuT, Tpe-
martoau, Laubknii HauioHanbHWUI NPUPOAHMIA NapK

Received / OgepxaHo Accepted / MpunHato Published / Ony6nikoBaHo
11 February 2020 11 March 2020 5 May 2020

ISSN 1996-4536 (print) ¢ ISSN 2311-0783 (on-line) e Bionoriyxi Ctygii / Studia Biologica e 2020 e Tom 14/Ne1 e C. 63-72



