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Background. The paper presents the results of an original research on groups of
freshwater molluscs in some water habitats of Shatsk Lake Area. The Shatsk National
Nature Park belongs to the Volynian Polissia according to physical and geographical
zoning. Aesthetic appeal, clear water, clean sandy lake bottoms, pine forests, etc., are
attracting more visitors to the park every year. The recreational value of the Shatsk
National Nature Park in the summer season is significant. The high anthropogenic load
accelerates the intensity of eutrophication of lakes and promotes the overgrowth of the
shores with macrophytes, which eventually leads to an increase in the density of the
macrobenthos, in particular the malacofauna of the lakes.

Material and Methods. Research was conducted in the summer period of 2013—
2014 and 2018-2020 on some water bodies of the Shatsk National Nature Park with
different trophic state including Lakes Svityaz, Pisochne, Lyutsymer, Krymne, Ostrivy-
anske and Somynets.

Results. Freshwater molluscs are convenient subjects for water pollution stu-
dies because they are good indicators of habitat quality. Svityaz and Pisochne Lakes
belong to slightly mesotrophic water bodies, which are actively used for recreational
purposes. Among water bodies under study, Lake Svityaz is characterized by the most
significant species diversity of molluscs (23 species). Lakes Lyutsymer and Krymne are
mesotrophic water bodies exposed to a high anthropogenic load. The largest number of
bivalve molluscs of the genera Unio and Anodonta is characteristic of Lake Lyutsymer,
while in Lake Krymne, the lowest species diversity of malacofauna (13 species) was
observed. Lakes Ostrivyanske and Somynets are mesotrophic shallow water bodies.
We detected a significant increase in the species composition of molluscs in these lakes
during the research period.

© 2022 |. Koltun & I. Khamar. Published by the Ivan Franko National University of Lviv on behalf of Bionoriuni Ctyaii / Studia Biologica.
This is an Open Access article distributed under the terms of the Creative Commons Attribution 4.0 License which permits unrestricted
5Y reuse, distribution, and reproduction in any medium, provided the original work is properly cited.

ISSN 1996-4536 (print) e ISSN 2311-0783 (on-line) e bionoriyni CTygaii / Studia Biologica e 2022 « Tom 16 / N2 3 e C. 71-82


https://doi.org/10.30970/sbi.1603.685
https://doi.org/10.30970/sbi.1603.689
www.http
publications.lnu.edu.ua/journals/index.php/biology
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-2026-0777
mailto:iryna.koltun%40lnu.edu.ua?subject=
https://orcid.org/0000-0003-0404-8565
https://doi.org/10.30970/sbi.1603.689

72 I. Koltun, I. Khamar

Conclusions. The research of the qualitative and quantitative composition of the
malacofauna revealed an increase in the number and species diversity of molluscs. In
addition, the spread of an invasive New Zealand snail Potamopyrgus antipodarum to
new water bodies on the territory of Shatsk Lake Area has been recorded.

Keywords: freshwater molluscs, Shatsk National Nature Park, trophic state,
anthropogenic load

INTRODUCTION

One of the features of intensive eutrophication resulting from anthropogenic
impacts is the overgrowth of the coastline with macrophytes, which eventually leads to
an increase in the density of macrobenthos, particularly freshwater molluscs. Freshwa-
ter molluscs are convenient subjects for water pollution studies because they are good
indicators of the habitat quality (Vaughn et al., 2016). Molluscs are able to accumulate
toxic substances in their body directly, due to local exposure to substances entering
the body with food, or indirectly, through macrophytes that are the microbiotope of their
habitat.

According to physical and geographical zoning, the Shatsk National Nature Park
(SHNNP) belongs to the Volynian Polissia. The unique environment of the park deve-
loped due to the Main European watershed that passes through its territory delimiting
the basins of the Pripyat and Zahidny Bug Rivers. The area includes a complex of lakes
of various origins, 23 of which are within the SHNNP, with a total area of 6338.9 ha. Part
of the SHNNP territory belongs to the regulated recreation (26.5 % of the park area) and
stationary recreation (2.0 % of the park area) zones (Yurchuk et al., 2014).

Malacologist R. I. Gural noted that the Volynian Polissia has the richest taxonomic
composition of freshwater molluscs in the west of Ukraine. 67 species, 29 genera, and
15 families were registered there based on the results of field collections from 1996 to
2019, collection materials from the State Museum of Natural History and the Zoological
Museum of lvan Franko National University of Lviv, as well as literature data from the
second half of the 19th to the 21st centuries (Gural, 2020).

MATERIALS AND METHODS

The studies of mollusc communities were conducted in the summer periods of
2013-2014 and 2018-2020 in deep stratified lakes Svityaz, Pisochne, Lyutsymer,
Krymne and non-stratified shallow lakes Ostrivyanske and Somynets. The material
was collected during the survey of the coastal zone of water bodies using the manual
method of collection; the bottom sediments were washed using a hydrobiological sieve
(Cummings et al., 2016). Five research sites with an area of 2 m? were chosen for
each lake. The sites differed in the degree of anthropogenic load, shading, overgrowth
of banks, etc. Due to quarantine restrictions aimed at preventing the spread of acute
respiratory disease COVID-19 in 2020, not all research transects were available for
inspection, which partially affected the results of the study. Molluscs were identified by
conchological features using common methods (Anistratenko, 1998; Glder & Meier-
Brook, 1998; Gural & Gural-Sverlova, 2016a,b, 2022; Jackiewicz 1998; Lopes-Lima
et al., 2017; Piechocki & Wawrzyniak-Wydrowska, 2016; Uvaeva, 2007).
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The water bodies were grouped according to their trophic state, the degree of over-
growth, the shoreline shape, and the nature of the substrate based on the research
by V. G. Drabkova, V. K. Kuznetsova, and I. S. Trifonova (1994). We singled out sepa-
rate groups of model lakes with differences in the distribution of molluscs (Shevchuk
et al., 2013).

RESULTS AND DISCUSSION

1. Large deep stratified lakes with surface areas from 1.5 to 25 km? and depths
of more than 4 m.

A) Slightly mesotrophic, transparent (up to 4 m) and faintly colored, with a low
content of biogenic elements (P<40 pg/L, N<700 ug/L), actively used for recreational
purposes (Svytyaz, Pisochne). Such water bodies are characterized by a silty-sandy or
sandy bottom, a pronounced coastline and a slight overgrowth.

Lakes Svityaz and Pisochne are the most popular lakes of the Shatsk Lake Group
used for recreation. Various recreation facilities, hotels, cottages, sanatoriums, etc.,
which accommodate more and more tourists every year, are located around the lakes.
With the rapid increase of anthropogenic load on lakes, these water bodies undergo
the process of eutrophication that leads to changes in the aquatic ecosystem. Phyto-
plankton and macrophytes, which are the primary producers of water bodies, react to an
increase in the concentration of biogenic and organic substances in the water first of all.

For the past eight years of studies of the malacofauna of Lake Pisochne, we
observed an increase in the number and species diversity of freshwater molluscs
(Fig. 1). Thus, in 2013, we encountered representatives of seven species of molluscs
(L. stagnalis, L. ampla, L. auricularia, P. corneus, P. planorbis, V. contectus, V. vivipa-
rus). The dominant species observed in each of the studied transects with the high-
est frequency of occurrence was V. contectus (11 individuals). In 2014, we observed
a similar situation — representatives of six species of molluscs (L. stagnalis, L. ampla,
L. auricularia, P. corneus, V. contectus, V. viviparus), but then P. corneus was predomi-
nant (23 individuals). In 2018, a significant increase in the number and species diversity
of mollusks was observed — representatives of ten species (L. stagnalis, L. palustris,
L. ampla, L. auricularia, P. corneus, S. nitida, V. contectus, V. viviparus, U. pictorum,
P. amnicum) were recorded. Among them L. stagnalis (109 individuals) was dominant,
but P. corneus (34 individuals) and V. contectus (25 individuals) were also observed with
high frequency of occurrence. In 2019, an even greater increase in mollusc numbers
was detected along with the appearance of the invasive New Zealand snail Potamopyr-
gus antipodarum in Lake Pisochne (Nentwig et al., 2018). A total of 15 species of mol-
lusks were found (L. stagnalis, L. palustris, L. ampla, L. auricularia, L. ovata, L. peregra,
L. corvus, P. corneus, G. leavis, V. contectus, V. viviparus , B. tentaculata, P. antipo-
darum, A. anatina, P. amnicum) with the highest frequency of occurrence in L. stagnalis
(75 individuals), P. corneus (38 individuals), and V. contectus (29 individuals). Due to
quarantine restrictions, not all transects under study were available for inspection in
2020. Therefore, we observed a slightly lower species diversity of molluscs — 9 species
(L. stagnalis, L. ampla, L. auricularia, P. corneus, V. contectus, P. antipodarum, A. ana-
tina, P. amnicum, S. corneum), but the population density of the dominant species was
significant — P. antipodarum (176 individuals), L. stagnalis (29 individuals), V. contectus
(28 individuals), P. corneus (25 individuals) (Koltun et al., 2021).
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Fig. 1. Quantitative and qualitative composition of mollusc communities in Lake Pisochne

Lake Svityaz is the largest and the deepest of the Shatsk Lake Group with the
greatest species diversity of molluscs (Fig. 2). In 2013, representatives of nine spe-
cies of molluscs (L. stagnalis, L. palustris, L. auricularia, L. ovata, L. truncatula, P. cor-
neus, V. contectus, S. corneum, D. polymorpha) were observed in the coastal zone
of the lake. D. polymorpha (19 individuals) was the dominant species that occurred
in each experimental site. In 2014, we encountered representatives of 13 species of
molluscs (L. stagnalis, L. palustris, L. ampla, L. auricularia, L. ovata, L. peregra, L. trun-
catula, L. corvus, P. corneus, V. contectus, V. viviparus, B. tentaculata, D. polymorpha)
among which L. ovata (46 individuals), L. auricularia (44 individuals), and B. tentacu-
lata (44 individuals) were dominant. In the following years, similarly to Lake Pisochne,
there was an increase in the species diversity of molluscs. In 2018, there were repre-
sentatives of 20 species (L. stagnalis, L. palustris, L. ampla, L. auricularia, L. ovata,
L. peregra, L. truncatula, L. corvus, P. corneus, P. planorbis, H. complanatus, G. leavis,
V. contectus, V. viviparus, B. tentaculata, O. elegans, U. pictorum, D. polymorpha,
S. corneum, P. amnicum). The most numerous were D. polymorpha (90 individuals)
and L. auricularia (25 individuals). In 2019, representatives of 21 species (L. stagna-
lis, L. palustris, L. ampla, L. auricularia, L. ovata, L. peregra, L. truncatula, L. corvus,
P. corneus, A. spirorbis, G. leavis, V. contectus, V. viviparus, B. tentaculata, V. pisci-
nalis, P. antipodarum, O. elegans, A. anatina, D. polymorpha, S. corneum, P. amnicum)
were registered. It is noteworthy that a significant number (817 individuals/m?) of the
highly invasive P. antipodarum also appeared in Svityaz (Koltun et al., 2020). Due to
quarantine restrictions, not all transects were investigated, therefore, in 2020, the spe-
cies diversity was somewhat lower — 12 species (L. stagnalis, L. palustris, L. ampla,
L. auricularia, L. ovata, L. peregra, L. corvus, P. corneus, V. contectus, P. antipodarum,
D. polymorpha, S. corneum). However, the population of the studied areas by indivi-
duals of the dominant species was high — P. antipodarum (481 individuals), L. stagnalis
(257 individuals), D. polymorpha (225 individuals), L. ovata (179 individuals).
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Fig. 2. Quantitative and qualitative composition of mollusc communities in Lake Svityaz

B) Mesotrophic lakes, with low transparency (less than 1.5 m), faintly colored, with
a high content of biogenic elements (P = 60—80 pg/L, N = 600-800 pg/L) exposed to high
anthropogenic load (Lyutsymer, Krymne). A pronounced coastline and a hard bottom with
muddy ormuddy and sandy substrates are characteristic of this type of waterbodies. These
lakes are slightly overgrown; their floristic and cenotic diversity is low, which is caused by
a significant level of pollution.

Of all the water bodies under study, Lake Lyutsymer had the largest number of
bivalve molluscs of the genera Unio and Anodonta (Fig. 3). In 2013, we observed rep-
resentatives of 11 species of molluscs (L. stagnalis, L. palustris, L. ampla, L. auricularia,
L. ovata, L. truncatula, A. vortex, V. contectus, U. pictorum, A. cygnea, A. anatina) in
the research transcects. A. cygnea dominanted among them (9 individuals). In 2014,
10 species of mollusks (L. stagnalis, L. ampla, L. auricularia, L. ovata, L. truncatula,
B. tentaculata, U. pictorum, U. tumidus, A. cygnea, A. anatina) were recorded. A. cyg-
nea (22 individuals) and A. anatina (26 individuals) were the predominant ones. In 2018,
a great mollusc species diversity was characteristic of Lake Lyutsymer — we recorded
16 species (L. stagnalis, L. auricularia, L. truncatula, L. ovata, L. corvus, P. corneus,
T. fluviatilis, P. antipodarum, V. piscinalis, O. elegans, U. pictorum, U. tumidus, A. cyg-
nea, A. anatina, S. corneum, P. amnicum). In the same year, in contrast to Lakes Svi-
tyaz and Pisochne, we observed P. antipodarum, the number of individuals of which
was the largest (2037 individuals). These molluscs were found on the bottom, in sand
and silt, on coastal macrophytes, on living and empty shells of bivalves and gastro-
pods, etc. The highest frequency of occurrence of P. antipodarum was observed on
the unshaded, unvegetated shore of Lake Lyutsymer used for recreational purposes.
In 2019, we observed 13 species of molluscs (L. stagnalis, L. auricularia, L. truncatula,
L. ampla, P. corneus, P. antipodarum, B. tentaculata, U. pictorum, U. tumidus, A. cyg-
nea, A. anatina, P. amnicum, S. corneum), the dominant ones being P. antipodarum
(305 individuals) and U. pictorum (80 individuals). In 2020, nine species of mollusks
were observed (L. stagnalis, L. auricularia, P. corneus, P. antipodarum, V. piscinalis,
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U. pictorum, U. tumidus, A. cygnea, A. anatina), with the highest frequency of occur-
rence in P. antipodarum (1412 individuals).
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Fig. 3. Quantitative and qualitative composition of mollusc communities in Lake Lyutsymer

During the 2013 study in Lake Krymne, we found 11 species of molluscs (L. stagna-
lis, L. auricularia, L. ampla, L. ovata, P. corneus, P. planorbis, V. contectus, V. viviparus,
U. pictorum , U. tumidus, A. cygnea), L. stagnalis (10 individuals) and P. corneus (11 indi-
viduals) being the dominant ones. In 2014, only six species were observed (L. stagnalis,
V. contectus, V. viviparus, U. pictorum, U. tumidus, A. anatina) with predominant U. tumi-
dus (10 individuals). In 2018, species diversity was greater — 10 species of molluscs
(L. stagnalis, L. auricularia, L. ovata, P. corneus, P. planorbis, V. contectus, V. vivipa-
rus, U. pictorum, U. tumidus, A. anatina) with prevailing representatives of V. contec-
tus (9 individuals) and P. corneus (8 individuals). The following years were marked by
a decrease in the number of species. In 2019 there were five species (L. stagnalis,
L. auricularia, G. leavis, U. pictorum, A. anatina); U. pictorum was dominant (6 indivi-
duals). In 2020, representatives of only three species (L. stagnalis, P. corneus, U. picto-
rum) were observed, and their quantitative composition was very low (Fig. 4).
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Fig. 4. Quantitative and qualitative composition of mollusc communities in Lake Krymne
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2. Large and small non-stratified shallow (up to 3 m) lakes.

This group included mesotrophic lakes with low transparency (less than 1.5 m),
with a high content of biogenic elements (P = 50—-70 ug/L, N = 900-1100 pg/L), exposed
to a high anthropogenic load (Lakes Ostrivyanske and Somynets). In lakes of this type,
the coastline is not always well pronounced. Often, part of the coastal strip is easily
accessible, while the other part undergoes bog formation processes. The bottom is not
solid due to the deposition of a significant amount of detritus, the substrate is muddy or
peaty. Such lakes are largely overgrown with macrophytes, but the floristic and coenotic
diversity is lower than in the lakes of the first group due to the lack of coenoses with
mesotrophic species.

During the study of the malacofauna of Lake Somynets in 2013, representatives of
five species of molluscs (L. stagnalis, L. auricularia, L. ovata, P. corneus, V. contectus)
were found, among which prevailed V. contectus (7 individuals) and L. stagnalis (6 indi-
viduals). In 2014, a significant density of mollusks was observed in the studied transects;
representatives of nine species of molluscs (L. stagnalis, L. palustris, L. ampla, L. auric-
ularia, L. ovata, P. corneus, V. contectus, V. viviparus, B tentaculata) were recorded.
The dominant species were L. stagnalis (36 individuals) and L. ovata (57 individuals).
In subsequent years, an increase in species diversity was observed — in 2018 there
were 10 species (L. stagnalis, L. ampla, L. auricularia, L. ovata, L. corvus, P. corneus,
P. planorbis, V. contectus, B. tentaculata, A. anatina), with the dominant L. stagnalis
(20 individuals). In 2019, 11 species (L. stagnalis, L. auricularia, L. ovata, L. peregra,
L. corvus, P. corneus , V. contectus, V. viviparus, B. tentaculata, U. tumidus, A. anatina)
were detected, dominated by L. stagnalis (148 individuals). In 2020, there were 15 spe-
cies (L. stagnalis, L. auricularia, L. ampla, L. ovata, L. peregra, L. truncatula, P. cor-
neus, H. complanatus, V. contectus, V. viviparus, B. tentaculata, V. piscinalis, U. picto-
rum, S. corneum, P. amnicum), with the dominant L. ovata (80 individuals), L. truncatula
(65 individuals), V. piscinalis (54 individuals), and L. auricularia (47 individuals) (Fig. 5).
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Fig. 5. Quantitative and qualitative composition of mollusc communities in Lake Somynets
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The investigation of Lake Ostrivyanske revealed an increase in the species compo-
sition over the period of study (Fig. 6).
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Fig. 6. Quantitative and qualitative composition of mollusc communities in Lake Ostrivyanske

In 2013, there were nine species (L. stagnalis, L. palustris, L. auricularia, L. ovata,
P. corneus, P. planorbis, A. vortex, V. contectus, V. viviparus) dominated by L. stagnalis
(9 individuals). The following year, the same number of species was recorded, but the
qualitative composition was slightly different (L. stagnalis, L. palustris, L. auricularia,
L. ovata, L. corvus, P. corneus, V. contectus, V. viviparus, A. cygnea), also dominated
by L. stagnalis (17 individuals). In 2018, we observed representatives of 12 species of
mollusks (L. stagnalis, L. palustris, L. ampla, L. auricularia, L. ovata, P. corneus, V. con-
tectus, V. viviparus, U. pictorum, U. tumidus, A. cygnea, A. anatina) with prevailing
L. stagnalis (33 individuals). In 2019, 15 species were detected (L. stagnalis, L. palus-
tris, L. ampla, L. auricularia, L. ovata, L. truncatula, L. corvus, B. tentaculata, P. corneus,
G. leavis, V. contectus, A. anatina, A. cygnea, U. pictorum, S. corneum); L. stagna-
lis (40 individuals) and A. anatina (19 individuals) being the dominant ones. In 2020,
we encountered representatives of 12 species of molluscs (L. stagnalis, L. palustris,
L. ampla, L. auricularia, L. ovata, L. truncatula, L. corvus, P. corneus, A. leucostoma,
V. contectus, A. anatina, U. pictorum), and in contrast to the previous years, P. corneus
dominated (177 individuals).

CONCLUSIONS

Overall, the studies conducted during 2013-2020 revealed the presence of rep-
resentatives of 29 species of freshwater molluscs that belong to the classes of Gas-
tropoda and Bivalvia in the Shatsk Lake Group.

The highest frequency of occurrence was characteristic of representatives of the
Lymnaeidae family that populated all the water bodies under study in high density every
year (see Table). The unique species found only in one lake during one year were
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T. fluviatilis (Lake Lytsimer, 2018), S. nitida (Lake Pisochne, 2018), A. spirorbis (Lake
Svityaz, 2019) A. leucostoma (Lake Ostrivyanske, 2020). The highest mollusc species
diversity was observed in Lake Svityaz (23 species), and the lowest — in Lake Krymne
(13 species).

The long-term studies of the dynamics of the malacofauna revealed an increase
in anthropogenic load on the studied water bodies, particularly Lakes Svityaz and
Pisochne. If measures are not taken to divert the effluents discharged into the lakes by
the local sanatoriums and private households, we can expect irreversible processes in
the aquatic ecosystem, namely the eutrophication of water (,blooming”) and a signifi-
cant decrease in water quality.

Besides, the spread of the highly invasive New Zealand snail Potamopyrgus antip-
odarum to new reservoirs on the territory of Shatsk Lake Group — Svityaz (2019-2020),
Pisochne (2019-2020), Lyutsymer (2018-2020) has been detected. The causes and
consequences of such changes in the ecosystem require more detailed and long-term
research.
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PIBHOMAHITHICTb YITPYNOBAHb MOJIOCKIB Y AEAKUX BOOAHNX BIOTOMNAX
LWALIbKOIO NMNOO3EP’A

I. KonmymH, I. Xamap

JIbsiecbKull HaujoHanbHUU yHisepcumem iMeHi leaHa ®paHka
syn. lpyweescbkoeo, 4, Jlbeie 79005, YkpaiHa

Beryn. Y nybnikauii BUCBITNIEHO pe3ynbratyv BriaCcHUX AOCHIAXKEHb YrpyrnoBaHb
NPICHOBOAHMX MOJKOCKIB Y Aesikux BoaHux Biotonax Laubkoro moosep’s. LUaubkun
HaujioHarbHU NPUPOAHNIA Napk 3a disuko-reorpadiyHUM panoHyBaHHAM HaNeXuTb 40
BonuHcbkoro Moniccs. EcteTnyHa npuBabnueicTb, Npo3opa BOAA, YMCTE MillaHe OHO
03ep, COCHOBI MiCM TOLLO 3 KOXXHUM POKOM MpuBabntotoTe Aedani binblie BigBigyBadis
00 napky. PekpeauinHe 3Ha4eHHs LLlaubKoro HauioHansHoro npMpogHoro napky B fiTHIN
nepiop nocigae Barome Micue B YKpaiHi. Takiii aHTPONOreHH BNnuB y pesynsrarti npu-
LIBUALLYE iIHTEHCUBHICTb €BTPOYBaHHS 03ep, 3apocTaHHs Makpoditamu Geperis. |, sk
Hacnigok, 30iMbLUEHHS LWiNbHOCTI MakpobeHTOCy, 30kpema, ManakogayHu BO4OVMMU.

Marepianu Ta metogum. [locnigkeHHA npoBoaunuv y niTHi nepiog npotarom 2013—
2014 pp. i 2018—2020 pp. Ha gesiknx Bogorimax LLlaubKkoro HauioHansHOro NPUpPoOLgHOro
napky, siki BiOpi3HAIOTbCA 3a CTyneHem TpodHOCTi: 03. CBiTa3b, [licodHe, JTounmep,
KpnmHe, OcTpis’aHcbke 11 CommHeup.

Pe3ynksTaTu. [picHOBOAHI MOMNIOCKM € 3pyYHNM 00’ eKTOM ANd gocnigkeHb 3abpya-
HEHHs1 BOJOWM, OCKiITbKM CIYrytoTb XOPOLUMMM iHAMKATOpaMm SKOCTi cepefoBumLLa iCHY-
BaHHs. O3epa CBiTa3b i [licouHe Hanexatb [0 cnabome3oTpodHMX BOOONM, SiKi aKTUBHO
BMKOPWCTOBYIOTLCS 3 peKpeaLinHo MeTot. [1ns o3epa CBiTA3b XapakTepHe HanBuLe
BMaoBe 6aratcTBO MOIKOCKIB (23 BMAWN) 3i BCiX AocnigKyBaHnx BogHux o6’ekTiB. O3epa
JTioummep i KpuMmHe — me30TpodoHi, ki nepebyBatoThb Nif CUNbHUM aHTPOMOreHHUM BMNIU-
BOM. Hanbinblua YnMcrneHHICTb ABOCTYKOBUX MOSIOCKIB poaiB Unio i Anodonta xapak-
TepHa ansa o3. Jllouyumup. A y 03. KpuMHe cnocTepiranu HarHmwk4e BugoBe GaraTtcTBo
ManakodpayHu (13 BuaiB). O3epa OcTpiB’ssHCbHE | COMMHELb — Me30TPOOHI HETMMBOKI
BogovMu. NS unx o3ep xapakTepHe 3HavyHe 36iNblUeHHS BUOOBOIrO CKagy MOJTHCKIB
NPOTAroM OCRIAHOrO nepioay.

BucHoBkM. [NpoTarom gocnigXeHb AKICHOrO i KinbKiCHOro ckragy mManakodayHu
MM cnocTepiranu 36inbLUEHHS YNCEeNnbHOCTI M BUAOBOIO Pi3HOMAaHITTS MOJKOCKIB. Takox
BCTAHOBMNEHO pPO3CEeNeHHs iHBa3MBHOrO HOBO3enaHACLKOro pasnuka Potamopyrgus
antipodarum y HoBi BogoriMu Ha TepeHax LLlaubkoro noosep’s.

Knrodoei cnnoega: npicHoBogHI Montocku, Laubkun HauioHanbHUW MPUPOAHWIA
napk, TPOHICTb, aHTPOMNOreHHe HaBaHTaXEeHHS

Received / OgepxaHo Revision / [loonpauboBaHo Accepted / MpuiHaTo Published / Ony6nikoBaHo
24 August, 2022 02 September, 2022 21 September, 2022 04 October, 2022

ISSN 1996-4536 (print) e ISSN 2311-0783 (on-line) ¢ bionoriuHi CTyaii / Studia Biologica e 2022 ¢ Tom 16/ Ne 3 e C. 71-82



