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Freshwater gastropods of the western part of the Kola Peninsula
and northern Karelia (northern Europe)
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ABSTRACT. The species composition and distribution of freshwater gastropods in the western part of the
Kola Peninsula and northern Karelia has been studied. The explored region lies in the far north of Europe and
covers several landscape zones: from the northern taiga to the tundra. In sum, seventeen species were found,
for each of them the distribution maps and photographs of intraspecific forms of conchological variability
are presented. The taxonomic remarks are also given when appropriate. Gyraulus acronicus (Planorbidae)
and Ampullacena balthica (Lymnaeidae) are the most common species in the studied region. Two species
(Ampullacena balthica and Galba truncatula) have been recorded in the Barents Sea islands off the Kola
Peninsula. A single non-indigenous species, Physella acuta (Physidae) has been registered in the studied ter-
ritory. Based on the results of a comparison of the faunas of gastropods from various areas within the whole
territory studied and other regions of northern Europe and Western Siberia, it has been shown that the most
dramatic reduction in the species composition occurs during the transition from taiga to tundra landscapes.
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[TpecHoBoaHbBIE OPIOXOHOTHE MOJITIOCKH 3ama/i-
Ho1 yactu Kosbckoro nosnyoctpoBa 1 ceBEpHOH
Kapenuu (cesepnast EBpomna)

N.0. HEXAEB
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PE3IOME. N3yuensl BUI0BOH cocTaB U reorpaduye-
CKOE pacrpoCTpaHEHHE MPECHOBOAHBIX OPIOXOHOTHX
MOJITFOCKOB 3araaHoi yacti KonbCKoro momyoctposa
u ceBepHoii Kapenuu. MccnenoBaHHbII peruoH Haxo-
JIITCS HAa KpaiiHeM ceBepe EBporibl 1 BKiIto4aeT B ceOst
pa3In4HbIC JIAHAMAPTHBIC 30HBL: OT CEBEPHOU TalTH
JI0 TYHIpBI. Beero ObLIo 0OTMEYeHO CeMHA/ILATh BH/IOB,
JUIS KaXK/I0TO M3 KOTOPBIX IPHUBEACHBI KapThl pac-
npocTpaHeHus u GpoTorpaduu GopM BHYTPHUBHUIOBOH
U3MEeH4YNBOCTH. [Ipn HEOOXOOMMOCTH JaHBI TAKCOHO-
MHUuecKre koMMeHTapuu. Haubonee yacto Bcrpeuae-
MbIMHU OKa3ayuch Gyraulus acronicus v Ampullacena
balthica. l1Ba Buna (Ampullacena balthica n Galba
truncatula) GBUTI OTMEUEHBI HA HAXOAAIINXCS HEAAJICKO
ot Kosbckoro nosryoctpoBa octpoBax B bapenieBom
Mope. Ha teppuropun Konbsckoro nosyocrposa u ce-
BepHOil Kapennu oOHapy»eH OIWH MHBAa3UBHBIA BUJ
— Physella acuta. Tlo pe3ynsraram cpaBHeHUs (ayH
OPIOXOHOTHX MOJUTIOCKOB Pa3JIMYHbIX PAi{OHOB BHYTPH
HCCIIEAYeMOH TEPPUTOPUH U IPYTUX PETHOHOB CEBEPa
EBpomns! u 3amagHoi Cubupu mokasaHo, 4To Hanbosee
pE3KOE COKpAIIEHUE BUIOBOTO COCTaBa MPOUCXOAUT
TIPH TIEPEX0/Ie OT TA&KHBIX JIAHIIA(PTOB K TYH/IPOBBIM.

Introduction

Freshwater molluscs of the Arctic and subarctic
parts of Eurasia had been studied for more than
a century, and these studies have been especially
intensified during the last decades [Frolov, 2010; Be-
spalaya, 2014; Bespalaya et al., 2015a,2015b, 2018;
Nekhaev, 2015; Ovchankova et al., 2015; Vinarski
et al.,2013b, 2020]. On a date, species composition
has been described for many regions of the European
Far North, including northeastern Europe [Leshko,
1998; Bespalaya et al., 2011, 2017], Scandinavia
[Esmark, Hoyer, 1886; Westerlund, 1897; @kland,
1990], and some islands [Smith, 1896; Mandahl-
Barth, 1938; Bespalaya et al., 2009, 2015a]. While
many Arctic regions remain poorly studied mainly
due to their poor accessibility, special accounts on
molluscan fauna for some relatively not remote
and easily available regions are still absent. Some
of these regions, such as the Kola Peninsula and
adjoining parts of northern Karelia, are located in
the northwestern part of European Russia adjacent
to the Scandinavian Peninsula.

Apparently, the first data on continental molluscs
of the Kola Peninsula and northern Karelia were
presented by the Swedish malacologist Carl Agard
Westerlund in his report dedicated to molluscan
fauna of Scandinavia and adjacent areas [ Westerlund,
1897]. These faunal data were based on collections
of the French traveler Charles Rabot made during his
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visits to the “Russian Lapland” in 1880-1886. Rabot
visited a lot of places within the region including
those, which are hardly accessible even now (for
instance Kildin Island in the Barents Sea). In honor
of Charles Rabot, Westerlund [1894] named a new
variety, Limncea ovata var. raboti from the Tuloma
River in the northern part of the Kola Peninsula.
However, Westerlund’s papers were dedicated to the
fauna of a much broader region (i.e. Scandinavia as a
whole), and the data on the local species’ distribution
provided by him were often too general.

During the first half of the 20™ century, intensive
studies of freshwater malacofauna were carried out
in the European part of Russia. The results of these
investigations were summarized in monographs by
Zhadin [1933, 1952]. However, this author described
the distribution of particular species in very general
terms, and it is impossible to determine which taxa
included in Zhadin’s monographs actually occur in
the Kola Peninsula and northern Karelia.

Until the 2010s, the main sources of distribu-
tional information for molluscs in the region were
numerous hydrobiological publications which
typically contained species lists of all freshwater
macroinvertebrates not excluding snails. The most
inclusive species lists, contained in a total of 18
gastropod species, are those by Stalmakova [1974]
and Yakovlev [2005]. Recently some papers with
special emphasis on gastropod fauna of the northern
part of the Kola Peninsula were published [Nekhaev,
2006, 2011; Vinarski et al., 2013b; Nekhaev, Palatov,
2016; Schikov, Nekhaev, 2016]. However, the data
presented in these papers are rather fragmentary, and
the majority of species records published in them are
confirmed neither by shell images nor by voucher
specimens deposited in public collections.

This paper aims to provide a faunistic survey of
the freshwater gastropod fauna inhabiting the west-
ern part of the Kola Peninsula and northern Karelia.

Material and methods

General description of the study area

The region under investigation embraces the
western part of the Kola Peninsula and northern
Karelia (northeastern Russia) between 66°08° and
69°12°N latitude (Fig. 1). The major part of the study
area is located north of the Arctic circle. The climate
of the region is relatively warm comparing to other
areas located on the same latitudes. Summer mean
temperature increases from +8°C in the northern
part of the studied region to +11°C in its southern
part [ Yakovlev, 1961]. The majority of lakes are ice-
covered from the middle of October to the middle of
May (occasionally to June).

The relief of the Kola Peninsula is largely repre-
sented by low rocky mountains (up to 200-300 m)

and valleys. There are several relatively high (up to
1200 m) mountain areas in the central part of the
peninsula. The relief of northern Karelia is relatively
flat. The studied region is located in the northern
taiga, while typical tundra communities appear only
in the northern part of the Kola Peninsula and on
mountain tops (usually upper than 200-300 m).

Typically, waterbodies of the region have sandy,
silty, or rocky bottom substrates. The main source of
detritus is terrestrial vegetation. Higher aquatic vege-
tation, which is the main habitat for many species of
freshwater molluscs in the more southern regions of
Europe [Beryozkina, Starobogatov, 1988; Dillon,
2000], is poorly developed and rarely forms more
or less prominent thickets [Volkova, 1974; Rautio
etal.,2011].

Abundant, relatively small lakes connected by
small streams and rivulets are the main habitat for the
freshwater fauna though several giant waterbodies
like Imandra Lake (Mmannpa) and Verkhnetulomskoe
reservoir (BepxuetynoMmckoe BOJOXpaHUIHNINE) are
located in the studied region.

Though there are only a few large cities in the
study area (Murmansk is the largest one) and the
whole territory is sparsely populated, the environ-
ment of the region is undergoing a transformation
associated with human activities. The chemical pol-
lution caused by the mining activities in the central
part of the Kola Peninsula is one the most prominent
negative factors of this [ Yakovlev, 2005; Moiseenko
et al., 2009]. Also, during the first half of the 20®
century, numerous hydroelectric power plants were
built, thereby regulating a significant number of
waterbodies. Almost all large lakes in the studied
region are in fact reservoirs, where the water level
is regulated artificially.

The subdivisions of the studied region

Based on geographical position and habitat condi-
tions, the five sampling areas have been delineated
within the studied region (see Fig. 1):

The tundra zone (Fig 1, dark green) covers the
northernmost part of the studied region, where only
zonal (i.e. not mountain) tundra communities are rep-
resented. Most samples were collected in the vicinity
of Dalnie Zelentsy settlement ([lanpaue 3eneHIm!).
In addition, several more samples from the coast of
the Barents Sea, Kildin (Kunsaun) Island and Bol-
shoy Aynov (bonbrmoii AiinoB) Island were analyzed.

The Kola Peninsula, the Barents Sea drainage
basin (Fig. 1, dark blue). This area is located in the
northern part of the Kola Peninsula from the southern
border of the tundra southwards to the watershed with
the drainage basin of the White Sea. This is the most
intensively sampled area, but only relatively small
lakes, rivers, and rivulets were studied here (Fig. 2B).

The Tuloma river estuary (Fig. 1, red). This
is the estuarine part of the river, inflowing into the
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FIG. 1. Map of the studied region. A. Location of sampling sites. The different colors correspond to different sampling areas.
B. Location of sampling sites in the Tuloma River estuary. C. General position of the studied region. The numbers within
circles correspond to the numbers of samples collected in a group of very close localities.

PUC. 1. Kapra u3yuenHoro perrona. A. Pacrnionoxxenue mect otdopa npo6. LiBeTom mokas3aHbl JTOKAIMH, OTHECEHHBIE K OTIpe-
nenéHHbIM palioHam. B. Pacrionoxenne mect or6opa mpo0 B actyapuu pexu Tymoma. C. O61ee pacroiaokeHHe H3yYeHHOTO
peruoHa. B ciryuae, Koria HECKOIBKO IIPO0O ObLIO COOPAHO PAIOM, HX O0IIEe YHCIIO YKa3aHO B KPYKOUKE.
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Kola Inlet (Barents Sea). I consider it as a separate
area due to very peculiar environmental conditions.
Though the marine tides (up to 2.5-3 m) occur here
twice a day, it cannot be qualified as a brackishwater
habitat since salinity typically does not exceed 1-2
%o which allows freshwater organisms to live here
[Frolov, 2009; Schikov, Nekhaev, 2016]. Freshwater
molluscs occur in the tidal zone, which is unusual
for this group (Fig. 2C).

The Kola Peninsula, the White Sea drainage
basin (Fig. 1, light blue). The sampling area is lo-
cated south of the Barents Sea drainage basin (ap-
proximately along the parallel of 68°08”). The major
part of the sampling area lies within the boundaries
of the Lapland Nature Reserve. The largest studied
lake systems (Imandra (Mmanapa) (Fig. 2D), Pi-
renga ([Tupenra)) and mountain regions (Knibiny
(Xubwunsl), Volchyi Tundry (Bomwubu TyHaps)
and Monchetundry (Monuerynapsr) (Fig. 2E)) are
located here. Several places from the coast of the
White Sea were also sampled.

Northern Karelia (Fig. 1, light green) lies south
of the Kola Peninsula and also belongs to the White
Sea drainage basin. The area is a hilly plain covered
with taiga forests and swamps (Fig. 2F). There are no
mountain systems in the area. Several large lakes, i.e.
the Tiksheozero (Tukmieozepo) Lake, the Loukhskoe
(Jloyxckoe) Lake, the Notozero (Hoto3epo) Lake,
and several smaller waterbodies around them were
sampled in this area.

The map (Fig. 1) and the description above
characterize only those areas and samples in which
molluscs were found, but the real research effort was
larger. The low amount of samples, containing snails,
from the tundra zone is explained by the relative rar-
ity of freshwater molluscs there. Freshwater gastro-
pods were not found in lakes of Rybachiy (Peroa4mit)
(Fig. 2A) and Sredniy (Cpemnawuii) peninsulas, both
are in the Varangerfjorden, the Barents Sea. Similarly,
no records of freshwater Gastropoda were made in
the mountain lakes and rivulets located higher than
350 m, including Khibiny, Volchyi Tundry, and
Monchetundry, in spite of the extensive sampling.

On the other hand, the sampling intensity in the
studied large lakes, i.e. lakes Imandra, Lovozero,
and Loukhskoe, was very low. Several waterbodies
of'this type, including the Verkhnetulomskoe (Bepx-
HeTynomckoe) Reservoir, the Umbozero (YM0603epo)
Lake, and some others were not studied altogether.

Sample collecting and treatment

The mollusc sampling has been carried out by
means of two different strategies. First, large sub-
merged objects (stones, driftwood) on which mol-
luscs can dwell were visually inspected, whereas the
soft bottom substrates (sand, sludge) were washed
through a net, and the residue after washing was also
examined visually in the field. Alternatively, some

soft substrates were washed through a net, and the
resulting sample was fixed with 4% formalin. These
samples were sorted manually in the laboratory with
a stereomicroscope. Both sampling methods were
used simultaneously in all areas. Since freshwater
gastropods are comparatively large, the first method
was the most productive, but the second one some-
times yielded rich material, especially in the case of
substrates with a large amount of silt and detritus.
Molluscs were sampled only in the coastal zones
of the waterbodies, shallower than 1 m (usually
0.2-0.4 m).

The total material used for the present study in-
cludes more than 2621 specimens from 229 samples.

The identification of snails was performed ac-
cording to numerous guidebooks [Starobogatov et
al., 1989, 2004; Kruglov, Starobogatov, 1991; Pro-
zorova, Starobogatov, 1998; Kruglov, Soldatenko,
2000; Prozorova, 2003; Stadnichenko, 2004; Kru-
glov, 2005]. Also, some reference collections of the
north European freshwater gastropods, including the
type series of some taxa, stored in the Goteborg Natu-
ral History Museum (Goteborg, Sweden), Swedish
Museum of Natural History (Stockholm, Sweden),
Zoological Museum of Oslo University (Oslo,
Norway), Zoological Museum of Bergen Univer-
sity (Bergen, Norway), Danish Museum of Natural
History (Copenhagen, Denmark), and Zoological
Institute of the Russian Academy of Sciences (Saint
Petersburg, Russia), were examined. In most cases,
species were identified by shell characters only; the
structure of the reproductive system was studied for
the representatives of Lymnaeidae and Physidae. As
arule, the snail taxonomy and nomenclature used in
this paper follow that of Vinarski and Kantor [2016].
The primary results of this study are presented as
an annotated check-list of species, with additional
taxonomical comments given for individual taxa,
when appropriate.

All shell measurements were made according to
schemes suggested by Starobogatov et al. [2004],
and Vinarski and Gloer [2009].

Data representing and analyses

In the main text of the paper only general infor-
mation about records in each area is provided for the
most of species. However, the detailed data on the
sites of occurrence is given for rare species which
have been recorded in the study region less than ten
times. Information on the distribution of each species
is summarized in distributional maps. In addition,
detailed information about all sampling localities for
each species is available as Online Supplementary
Material.

The photographs of the shells show dried speci-
mens unless otherwise specified.

Maps were made with QGIS ver. 3.4 software.
Cluster dendrogram based on Dice similarity distance
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FIG. 2. Examples of studied habitats. A. Tundra lake on Rybachiy Peninsula, no gastropods were found here. B. Shchuchye
(Tukhtinskoe) Lake (the Barents Sea drainage), habitat of Gyraulus acronicus, Gyraulus stroemi and Lymnaea stagnalis. C.
Tuloma River estuary during low tide, habitat of Valvata depressa, Gyraulus acronicus, Gyraulus stroemi and Ampullaceana
balthica. D. Imandra Lake (White Sea drainage), habitat of Ampullaceana balthica. E. Lakes Krasnaya Lambina (right) and
Pagel (left) (White Sea drainage area), habitat of Ampullacena balthica, Gyraulus acronicus and Bathyomphalus contortus.
F. unnamed lake, northern Karelia, habitat of Valvata sibirica.

PUC. 2. HekoTopble IprMepbl HCCIeA0BaHHBIX OMOTONOB. A. TyH/IpOoBOE 03epo Ha MoayocTpoBe Pribaunii, OprOXOHOTHUX MOJI-
JIFOCKOB 3/1ech He 00HapyxkeHo. B. Llyuse (TyxtuHckoe) 03epo (BomocOopHbIit Oaccelin bapeHiieBa Mopsi), MeCTO OOUTaHUS
Gyraulus acronicus, Gyraulus stroemi n Lymnaea stagnalis. C. Dctyapuii peku Tyaoma Bo BpeMs OTJIHBa, MECTO OOUTaHHUS
Valvata depressa, Gyraulus acronicus, Gyraulus stroemi w Ampullaceana balthica. D. O3epo Nmanapa (BogocOOpHbIi
Oacceita benoro mopst), mecto oburanus Ampullaceana balthica. E. O3épa Kpacnas tambuna (cripasa) u [larens (cieBa)
(BomocOopHbIii 6accelin benoro mopsi), mecta oburauus Ampullacena balthica, Gyraulus acronicus n Bathyomphalus
contortus. F. be3piMsiHHOE 03epo B ceBepHoi Kapenuu, mecto oduranus Valvata sibirica.

(also known as Serensen-Dice or Serensen index for Abbreviations used
binary data) [Field et al., 1982] were used to compare
the species lists. The expected number of species Sampling areas:
for each Smdl.ed ar'ea was c.omp.uted usmg Chao 2 Barents — the Kola Peninsula, drainage basin of the Bar-
non-parametric estimator with bias correction [Col- . )
. .. ents Sea (Fig. 1, dark blue);
well, Coddington, 1994]. Statistical analyses were Tuloma — the Tuloma river estuary (Fig. 1, red);
performed in PAST ver. 4 [Hammer et al., 2001] Tundra — the tundra zone of the Kola Peninsula (Fig. 1,

and MS Excel. dark green);
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N Karelia — northern Karelia (Fig. 1, light green);
White — the Kola Peninsula, drainage basin of the White
Sea (Fig. 1, light blue).

Museum acronyms:

GNHM - Géteborg Natural History Museum (Géteborg,
Sweden);

ZMO — Zoological museum of Oslo University, Oslo,
Norway.

Shell measurements:

AH — aperture height;

AW — aperture width;

BWH,,, — height of the body whorl above aperture;
IWa — inner whorls width measured from apical side;
IWb — inner whorls width measured from basal side;
LWa — last whorl width measured from apical side;
LWb — last whorl width measured from basal side;
LWH - last whorl height;

PWH - height of the penultimate whorl;

PWW — width of the penultimate whorl;

SH — shell height;

SpH — spire height;

SW — shell width.

Results

An annotated checklist of freshwater
Gastropoda of the studied region

Subclass Heterobranchia
Grade “Lower Heterobranchia”
Family Valvatidae Gray, 1840
Genus Valvata O.F. Miiller, 1774

Valvata sibirica Middendorff, 1851
(Figs 3A-B, 4A).

Valvata cristata var. sibirica Middendorff, 1851: 299.

Valvata frigida Westerlund, 1873: 436.

Cincinna frigida — Kijashko et al., 2016: 386-387, plate 5,
fig. 63.

Valvata sibirica — Welter-Schultes, 2012: 45.

Material studied: Barents: 77 specimens in 30 samples;
White: 89 specimens in 5 samples; N Karelia: 10 specimens
in 6 samples.

Habitat. The species is usually found in eutrophic
habitats like bogs and detritus-rich zones of lakes.

Remarks. Several authors suggested that the
European representatives of Valvata sibirica belong
to a distinct species, Valvata frigida Westerlund,
1873, which can be distinguished from V. sibirica
by slight differences in shell proportions [Prozorova,
Starobogatov, 1998; Kijashko et al., 2016]. The
preliminary phylogenetic studies [Clewing et al.,
2014; Saito et al., 2018], as well as the examination
of the type material of Valvata frigida [Vinarski et
al., 2013a] do not support this separation. So, both
forms are considered here as conspecific.

Valvata sibirica is the only species of Valvatidae

with almost planispiral shell found during the present
study. Several authors also reported Valvata cristata
O.F. Miiller, 1774 and Valvata macrostoma Morch,
1864 from the Kola Peninsula [Stalmakova, 1974;
Yakovlev, 2005], however, neither shell images nor
descriptions of specimens were provided to support
the species identification. Most likely, these records
referred to Valvata sibirica. The species is character-
ized by the presence of frequent axial periostracal
ribs, while the shell surface of Valvata cristata bears
only low axial striature [Zhadin, 1952; Kijashko et
al., 2016].

Valvata depressa C. Pfeiffer, 1821
(Figs 3 C-E, 4A)

Valvata depressa C. Pfeiffer, 1821: 100, pl 4. fig. 33.
Cincinna depressa—Kijashko et al., 2016: 387, plate 5, fig. 65.

Material studied: Barents: 62 specimens in 5 samples;
Tuloma: 18 specimens in 9 samples; White: 23 specimens
in 5 samples.

Habitat. The species lives on sandy and silty
substrates, often on leaf litter and dead wood.

Remarks. The name Valvata depressa is used
for the species conchologically similar to Valvata
piscinalis (O.F. Miiller, 1774). However, shells of
Valvata depressa have a deep, wide, and rounded
umbilicus, while the umbilicus of Valvata piscinalis
is rather narrow [Starobogatov et al., 2004; Kijashko
et al., 2016]. All studied specimens correspond to
Valvata depressa sensu Starobogatov et al. [2004].

Infraclass Euthyneura
Family Acroloxidae Thiele, 1931
Genus Acroloxus Beck, 1838

Acroloxus lacustris (Linnaeus, 1758)
(Figs 3F, 4A)
Patella lacustris Linnaeus, 1758: 783.
Acroloxus lacustris — Kruglov, Starobogatov, 1991: 69, fig.

2(1), 3(1); Welter-Schultes, 2012: 46; Kijashko et al.,
2016: 391-392, pl. 6, fig. 74.

Material studied: N Karelia: river between Nizhnie
Kachany (Hmwxnue Kauansr) Lake and Lopskoe (Jlomckoe)
Lake, 66°34.3386°N, 32°3.9486’E, 23.07.2009 (1 specimen).

Habitat. The species was found on the rapids of
the river on stony bottom with algae.

Family Planorbidae Rafinesque, 1815
Genus Armiger Hartmann, 1843

Armiger crista (Linnaeus, 1758)
(Figs 3G, 4B)
Nautilus crista Linnaeus, 1758: 709.

Armiger crista — Kijashko et al., 2016: 412, pl. 7, fig. 111;
Gyraulus crista — Welter-Schultes, 2012: 62.

Material studied: White: Trestozero (Tpectosepo) Lake,
66°44.1336°N, 33°50.097°E, 21.06.2013 (8 specimens).
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FIG. 3. The species of Valvatidae, Acroloxidae and Planorbidae from the Kola Peninsula and northern Karelia. A, B. Valvata
sibirica, Pirenga Lake, 67°42.105°N, 32°4.126’E, 28.08.2012. C-E. Valvata depressa, Chunozero Lake, 67°41.873°N,
32°17.472°E, 23.08.2012. F. Acroloxus lacustris, river connecting the Nizhnie Kachany and Lopskoe lakes, 66°34.339°N,
32°3.949’E, 23.07.2009. G. Armiger crista, Trestozero Lake, 66°44.134°N, 33°50.097’E, 21.06.2013. H-1. Bathyomphalus
contortus; H. Vaykis River, 68°3.5148’N, 32°35.033°E, 03.08.2014; I. Swamp near Porya Guba village, 66°46.522°N,
33°45.589’E, 20.06.2013; Scale bar = 5 mm.

PUC. 3. PaxoBuns Valvatidae, Acroloxidae u Planorbidae ¢ Konbckoro momyoctposa u ceseproit Kapenuu. A, B. Valvata sibi-
rica, o3epo [Tupenra, 67°42.105°N, 32°4.126°E, 28.08.2012; C-E. Valvata depressa, Hynosepo, 67°41.873°N, 32°17.472°E,
23.08.2012; F. Acroloxus lacustris, mpotoka mexny o3épamu Hwxaue Kawansl u Jlonckoe, 66°34.339°N, 32°3.949’E,
23.07.2009. G. Armiger crista, Tpectosepo, 66°44.134°N, 33°50.097°E, 21.06.2013. H-1. Bathyomphalus contortus; H. pexa
Baiikuc, 68°3.5148°N, 32°35.033’E, 03.08.2014. L. bonoto psinom ¢ nepesueit [lopes ['yba, 66°46.522°N, 33°45.589°E,
20.06.2013; [Ikama = 5 mMm.
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Remarks. Stalmakova [1974] recorded this
species from the Senyozero (Cenbo3epo) Lake (ap-
proximately 66°56°N, 34°52’E) lying relatively close
to the locality reported here.

Genus Bathyomphalus Agassiz in
Charpentier, 1837

Bathyomphalus contortus (Linnaeus, 1758)
(Figs 3 H-1, 4B).

Helix contorta Linnaeus, 1758: 770.

Planorbis dispar Westerlund, 1871: 131.

Planorbis contortus f. labiatus Westerlund, 1875: 109.

Anisus agardhi Starobogatov et al., 2004: 347, pl. 153, figs
4-6.

Anisus agardhi — Nekhaev, 2006: 794-797; Vinarski et al.,
2013a: 93-94, fig 5G.

Anisus contortus — Zhadin, 1952: 189, fig. 93.

Anisus dispar — Vinarski et al., 2013a: 93-94, figs 5 H-1.

Bathyomphalus dispar — Kijashko et al., 2016: 425, pl. 8§,
fig. 123.

Bathyomphalus contortus — Welter-Schultes, 2012: 60; Ki-
jashko et al., 2016, pl. 8, fig. 125.

Material studied: Tundra: 1 specimen; Barents: 18
specimens in 8 samples; White: 30 specimens in 6 samples;
N Karelia: 17 specimens in 4 samples.

Habitat. This species is usually found in small
lakes on detritus, dead wood and vegetation.

Remarks. Russian authors [Prozorova, 2003;
Starobogatov et al., 2004; Kijashko et al., 2016]
recognized five species of the genus Bathyomphalus
in northern Europe on the basis of minor differences
in quantitative (morphometric) characters. Apart
from the unjustified approach to species delimitation
based on slight differences in shell proportions, the
morphology of the type specimens [see Vinarski et
al., 2013a] of at least two species, Bathyomphalus
dispar (Westerlund, 1871) and Bathyomphalus agar-
dhi (Prozorova in Starobogatov, Prozorova, Bogatov
et Saenko, 2004), do not correspond to their diag-
noses proposed in Russian literature [ Vinarski et al.,
2013a]. E.g. according to Prozorova [2003], the main
distinguishing feature for Bathyomphalus dispar is
that its SH varies from 1.2 to 1.4 mm; whereas this
value in Bathyomphalus agardhi sensu Prozorova
[2003] does not exceed 1.15 mm. However, SH of
syntypes of both species exceed 1.5 mm [Vinarski
et al., 2013a]. Therefore, the broad concept of the
species Bathyomphalus contortus [Zhadin, 1952;
Welter-Schultes, 2012] is accepted here.

Genus Gyraulus Agassiz
in Charpentier, 1837

In the recent Russian literature, seven European
species of Gyraulus s. str. (without (sub)genera Armi-
ger Hartmann, 1843 and Choanomphalus Gerstfeldt,
1859) — Gyraulus acronicus (Férussac, 1807), G. al-
bus (O.F. Miiller, 1774), G. borealis (Lovén in West-
erlund, 1875), G. concinnus (Westerlund, 1881), G.

stroemi (Westerlund, 1881), G. draparnaudi (Shep-
pard, 1823), and G. stelmachoetius (Bourguignat,
1860) have been recognized based on minor differ-
ences in the shell sculpture and proportions [Kruglov,
Soldatenko, 2000; Prozorova, 2003; Kijashko ez al.,
2016]. Unfortunately, none of the aforementioned au-
thors provided the data on the inter- and intraspecific
variability of these traits, which could confirm the
correctness of their taxonomic conclusions. In addi-
tion, the descriptions of the same species provided
by different authors often contradict each other and
sometimes are not consistent with the morphology of
the type specimens (see comments for each species).
In this work, I accept as valid only those species, for
which diagnoses based on the study of representa-
tive samples and/or type material specimens are
available, i.e. Gyraulus albus, Gyraulus acronicus,
and Gyraulus stroemi [Meier-Brook, 1983; Glder,
Vinarski, 2009; Welter-Schultes, 2012]; the rest of
the aforementioned species names considered here
as synonyms. I also provide morphometric character-
istics for several Gyraulus populations (Table 1) to
make my data more comparable with identifications
by Russian malacologists.

Gyraulus albus (O.F. Miiller, 1774)
(Figs 4B, 5 A-C, Table 1)

Planorbis albus O.F. Miller, 1774: 164.

Helix draparnaudi Sheppard, 1823: 158-159.

Gyraulus albus — Meier-Brook, 1983: 27-34, figs 35-45;
Welter-Schultes, 2012: 61; Kijashko et al., 2016: 430,
pl. 8, fig. 130.

Anisus albus — Kruglov, Soldatenko, 2000: 114-115, figs 2A,
3A, 4A, 4B.

Anisus draparnaldi — Kruglov, Soldatenko, 2000: 115, figs
2B, 3B, 4C, 4D.

Planorbis albus — Nekhaev et al., 2015: 56-59, figs 11-12.

Material studied: Barents: Kolozero (Komo3epo) Lake,
68°20.0622°N, 33°13.9566’E, 10.06.2012 (91 specimens).

Habitat. A large population of Gyraulus albus
was found near the outflow of a small river from
Lake Kolozero; the snails were living on sand, silt,
dead plants and water horsetails.

Remarks. The species can be distinguished from
Gyraulus acronicus and Gyraulus stroemi by the
presence of evident spiral sculpture (see also remarks
to the former species). Kruglov and Soldatenko
[2000] suggested that one more species of the genus
with strong spiral sculpture and lacking periostracal
keel, Gyraulus draparnaudi (Sheppard, 1823), oc-
curs in Europe. The authors proposed to use the ratio
between the inner whorls diameter of spire and the
last whorl width as a diagnostic character for Gyrau-
lus albus. In the lectotype shell of Gyraulus albus,
this ratio is equal to 1.57 [Nekhaev et al., 2015],
which corresponds to Gyraulus draparnaudi sensu
Kruglov and Soldatenko [2000]. Similar values of
this character were observed in the studied population
of Gyraulus albus from Kolozero Lake.
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FIG. 4. Localities of some freshwater gastropod species on the Kola Peninsula and northern Karelia. A. Valvata sibirica, Valvata
depressa, Acroloxus lacustris, Aplexa hypnorum and Physa acuta. B. Gyraulus acronicus, Gyraulus stroemi, Gyraulus albus,
Bathyomphalus contortus, Armiger crista and Stagnicola corvus. If several samples were collected in very close localities,
then the number of samples is indicated in a circle.

PUC. 4. MecTa HaX0[J0K HEKOTOPBIX BHI0B OPIOXOHOTMX MOJUIIOCKOB Ha KoJbCkoM monyocTpoBe u B ceBepHoil Kapenun. A.
Valvata sibirica, Valvata depressa, Acroloxus lacustris, Aplexa hypnorum v Physella acuta. B. Gyraulus acronicus, Gyraulus
stroemi, Gyraulus albus, Bathyomphalus contortus, Armiger crista w Stagnicola corvus. B ciy4ae, Koraa HECKOIBKO ITPpoo
Ob110 COOPaHO PsIIOM, UX OOLIEE YUCIIO YKa3aHO B KPYIKOUKE.
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Table 1. Shell measurements (in mm) and proportions of Gyraulus species from the Kola Peninsula.

Tabmuma 1. [Ipomeps! (B MM) B IPOTIOPIIMK PAaKOBUH BUAOB poaa Gyraulus ¢ KombCKoro momyocTposa.

S LWa 1IWa LWb IWb SH AW  TWa/LWa IWb/LWb S/SH
Gyraulus albus, n=34
Kolozero Lake, 68°20.0622°N, 33°13.9566’E, 10.06.2012 (Barents)

Av 3.4 1.09 1.49 1.35 1.12 1.5 1.3 1.36 0.8 2.3
c 0.5 0.17 0.29 0.2 0.24 0.1 0.2 0.17 0.1 0.3
Min 2.1 0.78 0.75 0.9 0.56 1.3 0.9 0.95 0.6 1.5
Max 4.5 1.38 2.05 1.72 1.68 1.9 1.7 1.68 1.1 2.9

Gyraulus acronicus, n=35

Smal lake near Vaykis River, 68°1.53°N, 32°38.834’E, 04.08.2014 (White)

Av 2.9 0.95 1.29 1.11 1.06 1 1.1 1.39 1 2.8
c 0.3 0.14 0.19 0.13 0.14 0.1 0.1 0.38 0.1 0.3
Min 2.2 0.45 0.9 0.86 0.82 0.8 0.8 1.04 0.7 2.2
Max 3.5 1.16 1.64 1.34 1.38 1.3 1.3 3.33 1.4 3.7

Gyraulus acronicus, n=34

Vaykis River, 68°2.467°N, 32°28.644°E, 05.08.2014 (White)

Av 1.9 0.64 0.82 0.7 0.71 0.8 0.7 1.28 1 2.5
c 0.2 0.06 0.11 0.08 0.1 0.1 0.1 0.17 0.2 0.3
Min 1.7 0.49 0.63 0.56 0.45 0.5 0.6 0.95 0.6 1.9
Max 24 0.78 1.04 0.93 0.93 1.3 0.9 1.62 1.3 3.5

Gyraulus acronicus, n=25

rivulet near Vaykis River, 68°3.565°N, 32°34.906°E, 03.08.2014 (White)
Av 4.2 1.28 1.85 1.56 1.54 1.5 1.4 1.47 1 2.7
c 0.5 0.16 0.36 0.25 0.19 0.2 0.3 0.29 0.1 0.3
Min 3.4 0.9 1 1.2 1.25 1 1 0.69 0.8 23
Max 5.5 1.6 2.85 2.2 2 2 2 1.95 1.3 4
Gyraulus stroemi, n=8
Lebyazhye Lake, 68°4.907°N, 32°35.592’E, 08.08.2014 (White)

Av 3.6 1.04 1.65 1.32 1.37 1.2 1.2 1.6 1 3.1
c 1 0.08 0.36 0.19 0.3 0.2 0.1 0.4 0.2 0.5
Min 2.2 0.9 1.12 1.12 1.01 1 1 1.11 0.8 2.2
Max 4.9 1.12 2.05 1.68 1.87 1.4 1.3 2.08 1.2 3.7

Av. — average value, ¢ — standard deviation, Min. and Max. — minimal and maximal values respectively.

Av.— CpeaHee 3HAYCHUE, G — CTAaHAAPTHOEC OTKJIOHCHHUE, Min. u Max. — MUHEMAaJIbHbIE U MAKCUMaJIbHBIC IMMHTHI COOTBETCTBEHHO

Gyraulus albus can be distinguished from G.
acronicus by the presence of strong spiral sculpture,
often evident for a naked eye. The specimens of
Gyraulus. albus studied by me had relatively thick
periostracum visible on dried shells (Fig. 5 C-C).

Stalmakova [1974] also reported this snail from
the lakes Kitenyavr (KutenbsBp), approximately
68°54°N, 34°12’E (the Barents Sea drainage basin),
Seydozero (Celinosepo), approximately 67°48°N,
34°54°E, and Senyozero (CeHb03epo), approximately
66°56°N, 34°52’E (the Barents Sea drainage basin).

Gyraulus acronicus (Férussac, 1807)
(Figs 4B, 5 D-F, 6 D-F, Table 1)

Planorbis acronicus Férussac, 1807: 105.

Planorbis borealis Westerlund, 1875: 112-113, pl. 2, figs
23-25.

Planorbis concinnus Westerlund, 1881: 63.

Anisus borealis — Nekhaev, 2006: 794-797, fig. 1; Vinarski
et al.,2013a: 94-96. fig. 6, C, F.

Anisus concinnus — Kruglov, Soldatenko, 2000: 116-117,
figs 2C, 3C, 4E, 4F; Vinarski et al., 2013a: 97, fig. 7A.

Gyraulus acronicus — Meier-Brook, 1983: 45-46, figs 61-64;
Welter-Schultes, 2012: 61; Kijashko et al., 2016: 430,
fig. 131.

Gyraulus borealis — Kijashko et al., 2016: 430, plate 8, fig.
133.

Material studied: Tundra: 4 specimens in 4 samples;
Barents: 165 specimens in 51 samples; Tuloma: 77 speci-
mens in 22 samples; White: 336 specimens in 21 samples;
N Karelia: 30 specimens in 5 samples.

Habitat. The species was found in almost all
types of studied habitats, excluding temporary water-
bodies and swamps [Nekhaev, 2006]. Usually, it lives
in lakes on stones and dead wood. In the tundra zone,
it was found in rivulets under the submerged stones.

Remarks. Two more nominal species of Gyrau-
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FIG. 5. Shells of Gyraulus spp. from the Kola Peninsula and northern Karelia. A-C. Gyraulus albus, Kolozero Lake, 68°20.062°N,
33°13.957°E, 10.06.2012; A. aberrant shell; C’ — the same specimen with C photographed in ethanol. D-F. Gyraulus borealis;
D. unnamed lake near Kovda railway station, 66°42.866°N, 32°38.102’E, 27.07.2009; E, F. Small lake near Vaykis River,
68°1.531°N, 32°38.834°E, 04.08.2014; F’ magnified from F. Scale bar = 5 mm.

PUC. 5. PakoBunsl Gyraulus spp. ¢ Konbckoro nomyocrposa u u3 cesepuoit Kapennn. A-C. Gyraulus albus, Komnosepo,
68°20.062°N, 33°13.957°E, 10.06.2012; A. [ledexruBHas pakoBuHa; C’. TOT ke K3eMIULIp, 4TO U Ha KapTunke C, cdo-
torpadupoBanublii B 3tanone. D-F. Gyraulus borealis; D. Be3simsiHHOE 03epo psizoM co ctaniuen Kopma, 66°42.866°N,
32°38.102’E, 27.07.2009; E-F. Hebonpmmoe o3epo psaom ¢ pexoit Baiikue, 68°1.531°N, 32°38.834’E, 04.08.2014; F> —
yBemmueHo ¢ F. [llkana =5 mwm.
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FIG. 6. Shells of Gyraulus spp. from the Kola Peninsula and northern Karelia. A-C. Gyraulus stroemi; A. Unnamed lake on the
lower part of the Niva river, 67°8.9333'N, 32°25.3167'E, 23.08.2020. B-C. Lebyazhye Lake, 68°4.907°N, 32°35.592’E,
08.08.2014. D-F. Gyraulus borealis; D, E. Rivulet near Vaykis River, 68°3.566°N, 32°34.906’E, 03.08.2014; F. Small lake near
Vaykis River, 68°1.531°N, 32°38.834°E, 04.08.2014. White arrows indicate position of periostracal keel. Scale bar =5 mm.

PUC. 6. PaxoBuns! Gyraulus spp. ¢ Konbckoro noyoctposa u ceseproii Kapemun. A-C. Gyraulus stroemi; A. be3sIMIHHOE 03€pO
B HIDKHEM TeueHun pexu Husa, 67°8.9333'N, 32°25.3167'E, 23.08.2020; B-C. Ozepo Jlebsxbe, 68°4.907°N, 32°35.592’E,
08.08.2014. D-F. Gyraulus borealis; D, E. Pyueii psimom ¢ pekoit Baiikuc, 68°3.566°N, 32°34.906’E, 03.08.2014; He-
OoubIIoe 03epo psaoM ¢ pekoii Baiikue, 68°1.531°N, 32°38.834°E, 04.08.2014. benpiMu cTpenoykaMu MoKa3aHa MO3HUIIUS
nepuocTpakainbHoro kuwis. lkana = 5 M.
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lus (e.g., Gyraulus borealis and Gyraulus concinnus)
accepted in the Russian literature, are considered here
as synonyms of Gyraulus acronicus.

According to Prozorova [2003], Gyraulus borea-
lis differs from Gyraulus acronicus by the absolute
shell size (SW at 4 whorls is lesser than 4.5 mm in G.
acronicus and exceeds 4.5 mm in Gyraulus borealis)
and by the presence of “traces of spiral striature” on
the shell surface, which is absent in Gyraulus ac-
ronicus. Both species lack a periostracal keel on the
shell periphery [Prozorova, 2003]. On the other hand
Kijashko et al. [2016] stated that Gyraulus borealis
lacks both shell sculpture and periostracal keel, but
Gyraulus acronicus has evident spiral striature, and
sometimes a low keel can be present on the shells of
this species. The neotype of Planorbis borealis has a
weak spiral striature and no apparent keel [ Vinarski
etal.,2013a].

Almost all studied specimens of Gyraulus acroni-
cus from the Kola Peninsula and northern Karelia
have a weak spiral striature, often noticeable only
on dried specimens under a stereomicroscope (Fig.
5F’). The intensity of the striature can be different
on different parts of the same shell. Also, a weak
periostracal keel was often observed on shells of this
species (often keeled individuals were found in the
same sample than shells without a keel — Fig. 6 D-E).
These observations are in good agreement with the
observations on Gyraulus acronicus published by
Meier-Brook [1983].

Gyraulus concinnus was accepted as a valid
species by Prozorova [2003], who listed as its diag-
nostic features the presence of the spiral sculpture
and the values of the ratio between the diameter of
inner whorls and the last whorl width exceeding 1.7.
An examination of the type specimens of Planorbis
concinnus demonstrated that in these shells this ratio
varies from 1.35 to 1.67 [Vinarski et al., 2013a] and
never reaches 1.7. The spiral sculpture on the lec-
totype shell [Vinarski ef al., 2013a] is very low and
corresponds to that observed in Gyraulus acronicus.

Stalmakova [1974] reported Gyraulus gredleri
(Bielz in Gredler, 1859) from the Kola Peninsula.
It is currently accepted that all published records
of this species from Russian waterbodies belong to
Gyraulus acronicus sensu lato [Prozorova, 2003;
Vinarski, Kantor, 2016].

Gyraulus stroemi (Westerlund, 1881)
(Figs 4B, 6 A-C, Table 1)

Planorbis stromi Westerlund, 1881: 380.

Anisus stroemi — Kruglov, Soldatenko, 2000: 119-115, figs
2E, 3E; Gloer, Vinarski, 2009: 718-723, figs 1, 3; Vinarski
etal., 2013a: 98. fig. 7D.

Gyraulus stroemi — Kijashko et al., 2016: 430, pl. 8, fig. 132.

Gyraulus stromi — Welter-Schultes, 2012: 65 (misspelling).

Material studied: Barents: 13 specimens in 8 samples;

Tuloma: 22 specimens in 4 samples; White: 75 specimens in
10 samples; N Karelia: 10 specimens in 4 samples.

Habitat. Lives on sandy substrates with silt and
detritus, usually in large lakes.

Remarks. The species can be distinguished from
Gyraulus acronicus by the presence of a wide and
fringed periostracal keel, which is absent or poorly
developed in G. acronicus. Gloer and Vinarski [2009]
also reported differences in shell size between both
species. Shells of G. stroemi often have a spiral
sculpture. The pattern of variability of this trait is
approximately the same as in G. acronicus: each
large sample contains individuals with and without
well-developed spiral striature. At the same time,
it is impossible to distinguish discrete forms on
this basis in the material seen. Fig. 6 demonstrates
shells with extreme forms of variability in the spiral
sculpture (Fig. 6A — strongly developed, Fig. 6B —
almost absent).

Family Physidae Fitzinger, 1833
Genus Aplexa Fleming, 1820

Aplexa hypnorum (Linnaeus, 1758)
(Figs 4A, 7L)

Bulla hypnorum Linnaeus, 1758: 727.

Aplexa hypnorum — Welter-Schultes, 2012: 57; Kijashko et
al., 2016: 396, pl. 6, fig. 75.

Aplexa sp. — Vinarski et al., 2013b: fig. 1B.

Material studied: N Karelia: unnamed lake near Kov-
da (Koena) railway station, 66°42.8664°N, 32°38.1024°E,
27.07.2009 (1 specimen).

Habitat. A single specimen of this species was
found in small lake on bottom with peat and detritus.

Genus Physella Haldeman, 1842

Physella acuta (Draparnaud, 1805)
(Figs 4A, 7K)

Physa acuta Draparnaud, 1805: 55, pl. 3, figs 10-11.
Costatella acuta — Kijashko et al., 2016: 393, pl. 6, fig. 77.
Physa acuta — Welter-Schultes, 2012: 56.

Physella acuta — Nekhaev, Palatov, 2016: 352-354, figs 1, 3.

Material studied: White: Molochnaya Bay (Monounas
ryoa), Babinskaya Imandra (babunckas Wwmannpa) Lake,
67°27.7217°N, 32°26.39667°E, 03.08.2015 (20 specimens).

Habitat. The species was found in the cool-
ing spillway of the Kolskaya Nuclear Power Plant
[Nekhaev, Palatov, 2016]. This habitat is strongly
influenced by thermal pollution; the temperature in
the spillway is throughout a year higher than 10°C.
The molluscs live on stones covered with moss.

Remarks. The species is a global invader of
North American origin [ Vinarski, 2017]. The record
of Physella acuta in the Molochnaya bay of the Iman-
dra Lake remains the only reliable case of invasion
of a freshwater mollusc species in the waterbodies
lying north of the Arctic circle [ Vinarski et al., 2020].
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FIG. 7. Lymnaeidae and Physidae from the Kola Peninsula and northern Karelia. A-C. Juveniles of Lymnaea stagnalis, Shchuchye
(Tukhtinskoe) Lake, 68°39.349°N, 032°44.253°E, 27.05.2012. D-E. Galba truncatula; D. Vicinity of Kandalaksha, a small
stream near Krestovaya mountain, 67°7.1167° N, 32°29.667’E, 21.07.2009; E. Kildin Island, Chernaya River, 69°19.366°N,
34°16.51667°E, 15.06.2019. F-G. Stagnicola palustris from the “dwarf population”, the Tuloma River estuary, 68°49.415°N,
32°49.618’E, 17.06.2012; F. Specimen of the normal size; G. Juvenile individual. H-L. Juveniles of Ampullaceana balthica,
Semyonovskoe Lake, 68°59.487°N, 33°5.731’E. J. Myxas glutinosa, Kola River, near Molochnyi settlement, 68°51.123°N,
33°1.635’E, 22.04.2012, photographed in ethanol. K. Physella acuta, Babinskaya Imandra Lake, 67°27.722°N, 32°26.397’E,
03.08.2015. L. Aplexa hypnorum, unnamed lake near Kovda railway station, 66°42.866°N, 32°38.102’E, 27.07.2009. Scale

bar =5 mm.
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Family Lymnaeidae Rafinesque, 1815
Genus Ampullaceana Servain, 1882

Ampullaceana balthica (Linnaeus, 1758)
(Figs 7 H-1, 8, 9, 10 E-I).

Helix balthica Linnaeus, 1758: 775.

Limneus ovatus Draparnaud, 1805: 50, pl. 2.

Gulnaria ovata var. colletti Hoyer in Esmark et Hoyer, 1886:
111, Tab. 4, fig. 28.

Limnaea ovata var. raboti Westerlund, 1894: 197.

Lymnaea balthica — Kruglov, Starobogatov, 1983: 1468,
fig. 2 (11); Kruglov, 2005: 339-342, figs 223, 228, 229;
Kijashko et al., 2016: 412, pl. 7, fig. 106.

Lymnaea ovata — Kruglov, Starobogatov, 1983: 1468, fig.
2 (10); Kruglov, 2005: 342-344, figs 223, 231, 232; Ki-
jashko et al., 2016: 412, pl. 7, fig. 105.

Radix balthica — Welter-Schultes, 2012: 52.

Material studied: Tundra: 15 specimens in 6 samples;
Barents: 149 specimens in 34 samples; Tuloma: 55 speci-
mens in 19 samples; White: 808 specimens in 26 samples;
N Karelia: 26 specimens in 9 samples.

Habitat. The species was found in almost all
types of studied habitats except temporary water-
bodies and swamps. Typically, it can be found in
lakes on stones and dead wood. The only species of
snails found in large lakes on the shores exposed to
wave activity.

Remarks. Ampullaceana balthica is one of the
most widespread and variable freshwater gastropod
species in the studied region. Based on slight differ-
ences in shell morphology, some authors recognized
a series of species closely related to Ampullaceana
balthica s. str. [Kruglov, Starobogatov, 1983; Stad-
nichenko, 2004; Starobogatov et al., 2004; Kruglov,
2005], but the validity of many of them lacks the
molecular and/or morphological support [Schniebs
et al., 2011; Bolotov et al., 2017; Aksenova et al.,
2018].

Hoyer suggested that some of the north Scandina-
vian specimens of this species must be separated as a
variety of their own for which he introduced the name
Gulnaria ovata var. colletti with the type locality situ-
ated at “Laxelv in Porsaner” (Finmarken) [Esmark,
Hoyer, 1886]. Its type series consists of five shells
(three of them are notably damaged) and stored in
ZMO under accession number D2398 (Fig. 9 G-H).
Westerlund [1894] described Limnaea ovata var.
raboti from the northern part of the Kola Peninsula

and East Finmarken. I found only a single syntype of
this variety collected from the Tuloma river (GNHM,
without an accession number; see Fig. 9C). Both
Gulnaria ovata var. colletti and Limnaea ovata var.
raboti are considered here as junior synonyms of
Ampullaceana balthica.

Schileyko [1967] recorded Peregriana peregra
(O.F. Miiller, 1774) from the drainage area of the
White Sea, without giving a precise locality. I sug-
gest that his record is based on a misidentification of
Ampullaceana balthica as the latter species can be
confused with Peregriana peregra if conchological
diagnostic characters suggested by Zhadin [1952]
are used. According to the current knowledge, Per-
egriana peregra can be distinguished from Ampulla-
ceana spp. only with the use of molecular characters
[Aksenova et al., 2018].

Nekhaev [2010] reported several other species of
radicine Lymnaeidae from the Kola Peninsula (e.g.
Ampullaceana fontinalis (Studer, 1820), Ampul-
laceana intermedia (Lamarck, 1805), Peregriana
carelica (Kruglov et Starobogatov, 1983), Peregri-
ana mucronata (Held, 1836), Peregriana tumida
(Held, 1836)). A subsequent revision of the material
on which these findings were based showed that they
are Ampulaceana balthica sensu lato.

Genus Lymnaea Lamarck, 1799

Lymnaea stagnalis (Linnaeus, 1758)
(Figs 7 A-C, 8,10 J-K, 11 A-D)

Helix stagnalis Linnaeus, 1758: 774.

Helix fragilis Linnaeus, 1758: 774.

Limnaea doriana Bourguignat, 1862: 60.

Limnaea stagnalis var. bodamica Miller, 1873: 4, pl. 1, fig. 2.

Limnaea stagnalis var. media Kobelt, 1877: 35, pl. 128.

Lymnaea stagnalis — Davydov et al., 1981: 1326, figs 1 (3,
4), 2(2), 3 (4-6); Kruglov, 2005: 163-166, fig. 58, 61-62;
Welter-Schultes, 2012: 50; Kijashko et al., 2016: 403,
pl. 6, fig. 87.

Lymnaea fragilis — Davydov et al., 1981: 1326, figs 1(1, 2),
2(1), 3 (1-3); Kruglov, 2005: 162-163, fig. 58, 59, 60;
Kijashko et al., 2016: 403, pl. 6, fig. 86.

Limnaea doriana — Davydov et al., 1981: 1326, figs 1(6);
Kruglov, 2005: 167-168, figs 58, 64, 65; Sitnikova et
al., 2012: 97-98, fig. 3. J-L; Kijashko et al., 2016: 404,
pl. 6, fig. 88.

Lymnaea bodamica — Davydov et al., 1981: 1326, figs 1(7);
Kruglov, 2005: 171-172: 68, 69-70.

FIG. 7 (na npensinymeii crpanune). Lymnaeidae n Physidae ¢ Kombckoro momyoctposa u u3 Cesepuoit Kapenun. A-C.
IOBenmnbHBIE 0cO0U Lymnaea stagnalis, ozeon LLyuse (TyxTunkoe), 68°39.349°N, 032°44.253°E, 27.05.2012. D-E. Galba
truncatula; D. OxpectHoctn Kanganakim, HeOOMbIONW pydei psimom ¢ ropoit Kpecrosas, 67°7.1167° N, 32°29.667’E,
21.07.2009; E. Octpos Kunpaun, pexa Uépnas, 69°19.366°N, 34°16.51667’E, 15.06.2019. F-G. Stagnicola palustris u3
«KapIMKOBOI momymsnum», actyapuil Tymomsl, 68°49.415°N, 32°49.618°E, 17.06.2012; F. Dx3eMmisip HOpMaJIbHOTO, JUIS
nonyssinun pazmepa; G. FOBenmnbHsI sx3eMiurip. H-I. FOBenmsabie 0codbn Ampullaceana balthica, CeménoBckoe o3e-
po, 68°59.487°N, 33°5.731’E. J. Myxas glutinosa, pexa Kona, psaom ¢ mocéaxom Monounsrid, 68°51.123°N, 33°1.635’E,
22.04.2012, poto cnenano B atanone. K. Physella acuta, babunckas Umannapa, 67°27.722°N, 32°26.397’E, 03.08.2015. L.
Aplexa hypnorum, 6e3pIMSIHHOE 03€pO PSIIIOM C KeIe3HOIO0pOKHOH cranmueirt Kora, 66°42.866°N, 32°38.102°E, 27.07.2009.

Scale bar = 5 mm.
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FIG. 8. Localities of the Lymnaeidae species of the Kola Peninsula and northern Karelia. A. general map. B. Tuloma River
estuary. C. General position of the studied region. If several samples were collected from very close localities, then the

number of samples is indicated in a circle.

PUC. 8. Mecra Haxoznok BunoB Lymnaeidae na Koibckom nomryoctpose u B ceBepHoit Kapemmnu. A. O6mias kapra. B. Dcryapuit
Tynomsl. C. O611ee pacrioyioKeHue N3y4eHHOT0 perioHa. B ciyyae, Koria HECKOIBKO P00 ObIII0 COOpaHO PAIOM, HX o0liee
YHCJIO YKA3aHO B KPY)KOUKE.
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Material studied: Barents: 84 specimens in 5 samples;
White: 3 specimens in 1 sample; N Karelia: 34 specimens
in 7 samples.

Habitat. Found in lakes, usually on stones.

Remarks. Lymnaea stagnalis is considered by
the majority of the authors as a very variable species
[Zhadin, 1952; Jackiewicz, 1993; Welter-Schultes,
2012]. Some authors [Davydov et al., 1981; Kruglov,
Starobogatov, 1985a; Kruglov, 2005] suggested that
Lymnaea stagnalis sensu lato in Europe is a complex
of several species. However, this assumption was not
supported by genetic data [Mezhzherin et al., 2008;
Vinarski et al., 2014]. On the other hand, a pair of
conchologically identical species can be recognized
in the northern Palearctic with the use of molecular
tools; one of two inhabits the major part of Europe,
while the other was found in Siberia, North America,
and some localities of eastern Europe [Mezhzherin
etal.,2008; Vinarski et al., 2014]. It should be noted
that specimens from the drainage area of the Barents
Sea reported here [e.g. from Stschuthcye (Illyuse,
68°22.02°,33°14.29’) and Domashnee (Jlomainee,
68°40.77°, 32°50.04") lakes] are belonging to the
Siberian species, while studied specimens from the
southern Karelia (not included in this study) are
representatives of the European one (unpublished
observations).

Davydov et al. [1981] reported Lymnaea doriana
(Bourguignat, 1862) and Lymnaea media (Kobelt,
1877) (both are considered here as intraspecific
conchological forms of Lymnaea stagnalis) from
the Kanozero (Kanosepo) Lake approximately at
67°02°N, 34°08°E. Schileyko [1967] described the
variability of Lymnaea stagnalis in several localities
belonging to the drainage area of the White Sea.

Genus Myxas G.W. Sowerby I, 1822

Myxas glutinosa (O.F. Miiller, 1774)
(Fig. 71, 8)

Buccinum glutinosum O.F. Miiller, 1774: 129.

Lymnaea glutinosa — Kruglov, Starobogatov, 1985b: 73-74,
figs 1(2), 2(2); Kruglov, 2005: 376-377, figs 265(2), 267-
268; Kijashko et al., 2016: 401, pl. 6, fig. 84.

Mpyxas glutionosa — Welter-Schultes, 2012: 50.

Material studied: Barents: the Kola (Kona) River, near
Molochniy (Mosounsrif) village, 68°51.1236°N, 33°1.635E,
22.04.2012 (1 specimen); N Karelia: an unnamed lake near
Kovda (Kosna) railway station, 66°42.8664°N, 32°38.1024’E,
27.07.2009 (5 specimens); Loukhskoe (Jloyxckoe) Lake,
66°08.586N, 33°12.194E, 14.06.2007 (1 specimen); Nizh-
nee Kotozero (Hmxuee Kotozepo) Lake, 66°17.4348°N,
32°57.18’E, 14.07.2009 (1 specimen).

Habitat. Individuals of this species were found
at dead wood and water plants.

Genus Stagnicola Leach in Jeffreys, 1830

Stagnicola palustris (O.F. Miiller, 1774)
(Fig. 7 F-G, 8, 11 E-G)
Buccinum palustre O.F. Miiller, 1774: 131.
Lymnaea palustris — Kruglov, 2005: 202-204, figs 92 (2), 94,
95; Kijashko et al., 2016: 408-409, pl. 6, fig. 94.
Stagnicola palustris — Welter-Schultes, 2012: 55.

Material studied: Barents: 3 specimens in 2 samples;
Tuloma: 46 specimens in 6 samples; White: 53 specimens
in 5 samples; N Karelia: 19 specimens in 3 samples.

Habitat. Found in large and medium-sized lakes
and rivers. Usually lives on stones and dead wood. In
the Tulomariver estuary, Stagnicola palustris was found
on the upper littoral under the stones and mosses.

Remarks. Specimens of Stagnicola palustris

from the Tuloma estuary differ from other represen-
tatives of the species by smaller size (about 10 mm
in height) and shell proportions (Fig. 7 F-G). These
molluscs correspond to “Lymnaea (Stagnicola)
fusca maritima (Clessin, 1878)” as described by
Kruglov [2005]. However, I consider them a dwarf
form of Stagnicola palustris sensu lato because the
taxonomic position of Stagnicola fusca maritima is
remains unclear.

Stagnicola corvus (Gmelin, 1791)
(Figs 4B, 11 H-I)

Helix corvus Gmelin, 1791: 3665.

Lymnaea corvus — Kruglov, Starobogatov, 1984: 60, figs
1(1), 2 (1, II); Kruglov, 2005: 149-151, figs 50(1), 51, 52;
Kijashko et al., 2016: 406, pl. 6, fig. 91.

Lymnaea curtacorvus Kruglov et Starobogatov, 1984: 65-66,
figs 1(3), 2 (V, VI); Kruglov, 2005: 153-155, figs 50(3), 55.

Stagnicola corvus — Welter-Schultes, 2012: 54.

Material studied: N Karelia: Pudos (Ilymoc) River,
66°26.3166°N, 32°14.8254°E, 20.07.2009 (14 specimens);
Romanovskiy (Pomanosckuif) rivulet, 66°43.3188°N,
32°31.9962°E, 26.07.2009 (2 specimens).

Habitat. Found in small rivers with slow current,
on horsetails.

Remarks. Conchologically, the studied speci-
mens resemble shells of the species with Stagnicola
curtacorvus Kruglov et Starobogatov, 1984 which
was considered a synonym of Stagnicola corvus by
Vinarski and Kantor [2016]. The authors also hypoth-
esized that “curtacorvus” is a conchological form
of Stagnicola corvus characteristic for large lakes.
However, the specimens I studied were collected in
a small swampy stream.

Genus Galba Schrank, 1803

Galba truncatula (O.F. Miiller, 1774)
(Figs 7 D-E, 8)

Buccinum truncatulum O.F. Miller, 1774: 130-131.

Lymnaea truncatula — Kruglov, 2005: 188-189, figs 79(3),
83-84; Welter-Schultes, 2012: 45; Kijashko et al., 2016:
405, pl. 6, fig. 89.

Galba truncatula — Welter-Schultes, 2012: 49.
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Table 2. Morphometrical characters of Radix auricularia from the Kola Peninsula (Popovskoe Lake, 67°59.1167'N, 35°3.05'E,n=
36), and results of comparison with those for Radix auricularia and Radix parapsilia provided by Vinarski and Gloer [2009].

Tabu. 2. MopdomeTrpuueckue xapakrepuctiku Radix auricularia ¢ Kombckoro noyoctposa (o3epo [lomosckoe, 67°59.1167'N,
35°3.05'E, n = 36) u pe3yabTaThl CPaBHEHUS C TAKOBBIMU I Radix auricularia n Radix parapsilia, mpencraBIeHHBIME B

pabore Bunapckoro u ['moepa [Vinarski, Gloer, 2009].

: - : - - 3 = 3

: ¢} 3¢ £ : ¢ F : :::oz
Av. 19.69 1419 1743 55 13.81 1.99 352 322 158 7 28 .88 72 17
c 1.98 1.64 1.91 .67 1.78 1.51 47 .26 19 .04 .03 .02 .03 .04
Min. 16.69 11.64 145 439 11.01 8.6 2778 267 1.28 .62 22 84 .67 .69
Max. 2391 1781 21.6 673 1725 1477 446 3.67 2.11 78 .33 91 78 .84
T, 13.8 16.9 13.6 .8 13.5 12.4 2.5 24 1.2 45 123 57 98 4.7
P, <.01 <.01 <01 434 <01 <01 .014 .021 234 <01 <01 <01 <01 <01
T, 4.6 4.5 5.2 8 4.3 6.7 3.1 32 3435 1.1 4.2 8 1.2 7.3
p, <.01 <.01 <.01 447 <.01 <01 <01 <01 <01 285 <01 <01 .237 <01

Av. — average value, ¢ — standard deviation, Min. and Max. — minimal and maximal values respectively, T  and p, —values of
Student t-test when morphometrical characters of Radix auricularia from the Kola Peninsula were compared with those
provided by Vinarski and Glder [2009] for Radix auricularia; T, and p, —values of Student t-test when morphometrical
characters of Radix auricularia from the Kola Peninsula were compared with those provided by Vinarski and Gloer [2009]
for Radix parapsilia. Zeros before decimal points are omitted. Statistically significant values are bolded.

Av. — cpefiHee 3HaUCHHE, G — CTaHIapTHOE OTKIIOHeHne, Min. 1 Max. — MUHIMaIIbHbIC © MAaKCHMaITbHBIC JINMUTHI COOTBETCTBEHHO,
T, u p, —sHauenus t-kpurepus CThIOJICHTA IPU CPABHEHUH MOP(OMETPUIECKUX NpU3HaKoB Radix auricularia ¢ Kosibcxoro
HONMyoCcTpoBa ¢ NanEbMU Bunapckoro u [epa [2009] nst Radix auricularia, T, u p, — 3Hauenus t-xpurepust CTbiofeHTa
TIPU CPaBHEHUH MOP(HOMETPUUECKHUX NMPU3HAKOB Radix auricularia ¢ Konbckoro momyocTpoBa ¢ AaHHBIME BuHapckoro
I'moepa [Vinarski, Gloer, 2009] s Radix parapsilia. Hynu niepen 1ecATHYHBIM pa3eauTeNieM omyieHbl. CTaTHCTHUCCKU
JIOCTOBEPHBIC PA3THINS BBIETICHBI MTOTYKHPHBIM IIPH(TOM.

Material studied: Tundra: Kildin Island, Chernaya
(Yépnas) River, 69°19.366°N, 34°16.51667°E, 15.06.2019 (1
specimen); Bolshoy Aynov (boxbmoii AiinoB) Island, small
bog, 69°50.149°N, 31°33.810°E, 17.06.2008 (1 specimen);
unnamed rivulet, coast of Ivanovskaya (MBanosckas) Inlet,
68°17.82°N, 38°42.426°E, 30.07.2020 (3 specimens); Ba-
rents: small rivulet, 68°47.8773°N, 32°43.428°E, 21.08.2010
(3 specimens); White: Trestozero (Tpectosepo) Lake,
66°44.1336°N, 33°50.097°E, 21.06.2013 (7 specimens); small
stream near Krestovaya (Kpecrosast) Mountain, 67°7.1167'N,
32°29.667'E, 24.08.2020 (10 specimens); N Karelia:
unnamed inflow of Pudos (Ilymoc) Lake, 66°25.9782‘N,
32°11.4234°E, 21.07.2009 (4 specimens); small lake
near Loukhi (Jloyxu) village, 66°5.7564‘N, 33°6.909°E,
16.06.2007 (4 specimens).

Habitat. Usually found in small rivulets and
bogs, sometimes in small puddles.

Genus Radix Montfort, 1810

Radix auricularia (Linnaeus, 1758)
(Figs 8, 10 A-D, Table 2)

Helix auricularia Linnaeus, 1758: 774.

Lymnaea auricularia — Kruglov, 2005: 250-252, figs 137(1),
138-139; Kijashko et al., 2016: 402, pl. 6, fig. 85.

Radix auricularia — Welter-Schultes, 2012: 52.

Material studied: Barents: Popovskoe Lake (Lovozero)
(ITonosckoe o3epo (JIoBozepo)), 67°59.1167' N, 35°3.05'E,
28-30.08.2020 (151 specimens).

Habitat. Found in the isolated part of a large lake
(Lovozero), on stones and sand.

Remarks. Russian authors [Starobogatov et al.,
2004; Kruglov, 2005] had recognized another species
of Radix conchologically similar to Radix auricu-
laria — Radix psilia (Bourguignat, 1862) in Northern
Europe, Vinarski & Gloer [2009] demonstrated that
the name Limnaea psilia is in fact a junior synonym
of Lymnaea auricularia, and, consequently, they
redescribed Lymnaea psilia sensu Kruglov [2005] as
a new species, Radix parapsilia Vinarski et Gloer,
2009. The latter differs from Radix auricularia by
minor differences in the absolute shell size, propor-
tions and rates of growth. No hiatus between the
characters of the two species, which would help to
clearly separate them, was found. The authors also
suggest that species can be separated only when the
large samples are taken into account. However, the
statistically significant differences were demonstrat-
ed only for two syntopic samples of the two species
from Western Siberia, while ranges of both species
are quite large and include most of the northern
Eurasia [Vinarski & Gloer, 2009].

Radix auricularia from the Kola Peninsula oc-
cupy, in realtion to size, the intermediate position
between Radix auricularia and Radix parapsilia,
and differ slightly, but significantly, from the two
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FIG. 9. Ampullaceana balthica from the Kola Peninsula and adjacent areas. A. Pagel Lake, 68°2.634°N, 32°40.001’E, 07.08.2014.
B, E. Krasnaya Lambina Lake, 68°3.268°N, 32°36.448’E, 06.08.2014. C. Syntype of Lymnaea ovata var. tulomica (GNHM);
D, F. Vaykis Lake, 68°2.307°N, 32°27.903E, 05.08.2014. G-H. Syntypes of Gulnaria ovata var. colletti (ZMO D2398).
Scale bar = 10 mm.

PUC. 9. Ampullaceana balthica ¢ KonbCKoro moayocTpoBa U npuiieraronmx paiioHos. A. O3epo [larens, 68°2.634°N, 32°40.001°E,
07.08.2014; B, E. Ozepo Kpacnas Jlambuna, 68°3.268°N, 32°36.448°E, 06.08.2014; C. Cunrun Lymnaea ovata var. tulo-
mica (GNHM); D, F. Ozepo Baiikuc, 68°2.307°N, 32°27.903’E, 05.08.2014; G-H. Cuntunst Gulnaria ovata var. colletti
(ZMO D2398). IlIxama = 10 mMm.
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FIG. 10. Lymnaeidae from the Kola Peninsula and northern Karelia. A-D. Radix auricularia, Popovskoe Lake (Lovozero),
67°59.1167'N, 35°3.05'E, 28-30.08.2020. E-I. Ampullaceana balthica; E. Krasnaya Lambina Lake, 68°3.268°N, 32°36.448’E,
06.08.2014; F-G. Vaykis Lake, 68°2.307°N, 32°27.903’E, 05.08.2014; H. Dolgoe Lake, 68°54.305°N, 32°51.103’E,

11.07.2007; 1. Kildin Island, no certain locality (GNHM). J-K. Lymnaea stagnalis, Shchuchye (Tukhtinskoe) Lake,
68°39.349°N, 032°44.253’E, 27.05.2012. Scale bar = 10 mm.

PUC. 10. Lymnaeidae ¢ Kombsckoro momyoctpoBa u Ceseproii Kapenuu. A-D. Radix auricularia, Tlonockoe o3epo (JIoBo-
3epo), 67°59.1167'N, 35°3.05'E, 28-30.08.2020. E-1. Ampullaceana balthica; E. O3epo Kpacuas JlamOuna, 68°3.268°N,
32°36.448’E, 06.08.2014; F-G. O3zepo Baiikuc, 68°2.307°N, 32°27.903°E, 05.08.2014; H. O3epo [Jloaroe, 68°54.305°N,

32°51.103°E, 11.07.2007; L. OctpoB Kb auH, 6e3 TouHoro Mecronaxoxaeaus (GNHM); Lymnaea stagnalis, o3epo LLyune
(Tyxtunckoe), 68°39.349°N, 032°44.253’E, 27.05.2012. HIkanxa = 10 mm.
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PUC. 11. Lymnaeidae from the Kola Peninsula and northern Karelia. A-D. Lymnaea stagnalis; A. Romanovskiy Rivulet,
66°43.319°N, 32°31.996’E, 26.07.2009; B. Notozero Lake, 66°27.041°N, 32°13.198’E, 20.07.2009; C-D. Tiksheozero
Lake, 66°20.8782°N, 32°4.6146’E, 05.08.2011. E-G. Stagnicola palustris. E. Nizhnetulomskoe Reservoir, 68°47.076’N,
32°40.269’E, 16.07.2006; F-G. Tiksheozero Lake, 66°20.878°N, 32°4.615’E, 05.08.2011; H-I. Stagnicola corvus, Pudos
River, 66°26.317°N, 32°14.825’E, 20.07.2009. White lines connected shell and genitals of the same specimen. Scale bars:

for shells (A-C, E-F, H) = 10 mm, for genitals (D, G, I) =5 mm.

PUC. 11. Lymnaeidae ¢ Kombckoro momyoctpoBa u cesepHoit Kapemuu. A-D. Lymnaea stagnalis; A. Pydeit PomaHOBCKUIA,
66°43.319°N, 32°31.996’E, 26.07.2009; B. Horo3epo, 66°27.041°’N, 32°13.198’E, 20.07.2009; C-D. Tuxmeo3sepo,
66°20.8782°N, 32°4.6146’E, 05.08.2011. E-G. Stagnicola palustris. E. HixaerynoMmckoe Bopoxpanmiunie, 68°47.076°N,
32°40.269’E, 16.07.2006; F-G. Tuxmeosepo, 66°20.878°N, 32°4.615’E, 05.08.2011. H-1. Stagnicola corvus, pexa Ilynoc,
66°26.317°N, 32°14.825’°E, 20.07.2009. benble IuHUM COCAUHSIOT PAKOBUHBI U T€HUTAIUU OAHOTO 3k3eMiutapa. [lkaibl:
st pakoBuH (A-C, E-F, H) = 10 MM, 1t reauranuii (D, G, I) =5 mm.




168 1.0. Nekhaev

Table 3. Distribution and frequency of occurrence of freshwater gastropods in the Kola Peninsula and northern Karelia.

Tab6n. 3. PacipocTpaHeHre 1 9acTOTa BCTPEUYAEeMOCTH PECHOBOAHBIX OPIOXOHOTHX MOJUTIOCKOB Ha KosbckoM momyocTpose u

B ceBepHOil Kapenun.

Tundra Tuloma Barents  White  N. Karelia All areas
Valvata sibirica - - 28 gk 3 17.4
Valvata depressa - 25 5 Ok - 8.1
Acroloxus lacustris - - - - 4 0.4
Arniger crista - - - 2 - 0.4
Bathyomphalus contortus 8 - 7 11** 15 8.1
Gyraulus acronicus 31 61 48 39 23 44.1
Gyraulus stroemi - 11 7 19%* 15 11
Gyraulus albus - - 1 - - 0.4
Aplexa hypnorum - - - - 4 0.4
Physella acuta - - - 2 - 0.4
Ampullaceana balthica 46* 53 32 48%* 35 39.8
Lymnaea stagnalis - - 5 27 5.5
Myxas glutinosa - - 1 12 1.7
Radix auricularia - - 1 - - 0.4
Stagnicola palustris - 17 3 9 12 7.2
Stagnicola corvus - - - - 8 0.8
Galba truncatula 23% - 1 4 8 34
Samples total 13 36 107 54 26 236
Species observed 4 5 12 11 12 17
fggggtze;i number of species 4 5 15 125 12.3 71
Standard deviation for Chao 2 0.22 0.005 4 2.5 0.89 6

Only samples contained snails are included. * —also found in the coastal islands; ** —also found in the Lapland Nature Reserve.
Frequency of occurrence was calculated as a ratio between number of samples containing certain species and total number
of samples. The record of alien Physella acuta was not into the Chao 2 calculation.

VYYTEeHBI TOJIBKO TPOOEI, B KOTOPBIX OBLIM OOHAPY>KEHBI OPIOXOHOTHE MOJUIIOCKH. * — Takke OOHapyXeH Ha IPHOpPEKHBIX
oCTpoBax; ** —Taroke oOHapy KeH B JlariaHICKOM IPUPOTHOM 3aroBeAHNKe. YacToTa BCTpeyaeMoCTH OblIa MOCYUTAHA KaK
OTHOIICHHUE YKCIIa MPO0, CoMepKAINX ONPEeIEHHBIN BUI K 001IeMy yucity npod. OOHapyxeHue nHBasuiiHoro Physella

acuta He OBUTO PUHATO BO BHUMaHKE Ipu pacyéte Chao 2.

species in most of the conchological indices when
the data obtained by Vinarski and Gloer [2009] is
used for comparison. (Table 3). In my opinion, a
more extensive study of conchological variability
is required to clarify the taxonomic status of Radix
parapsilia and its differences from Radix auricularia.
Therefore, I prefer to use the name Radix auricularia
sensu lato for the designation of Radix snails found
in the Lovozero Lake.

According to Schileyko [1967], Radix auricularia
occurs also in the White Sea drainage.

Discussion

General comments

Table 3 summarizes the primary data on the
distribution and frequency of occurrence of fresh-

water gastropods in each studied area. In general,
Ampullaceana balthica and Gyraulus acronicus are
the most frequently recorded freshwater snails in the
region. The freshwater gastropod fauna of the Kola
Peninsula and northern Karelia consists of species
common in northern Europe. There are no rare and
endemic species known from the region. However,
Schikov and Nekhaev [2016] described a subspecies
of the amphibiotic snail Oxyloma sarsi tulomica
(Succineidae), whose known distribution is restricted
to the Tuloma river estuary. But it cannot be treated as
a true freshwater taxon and therefore not discussed in
the present study. The only alien species known from
the Kola Peninsula and northern Karelia is Physella
acuta found only in the spillway from the Kolskaya
Nuclear Power Plant.

The northernmost records of aquatic snails in the
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FIG. 12. Comparison of the local gastropod faunas of the northern part of Europe and Western Siberia. A. Map demonstrating
the geographical position of the compared local faunas (circles), total number of species in each local fauna (numeral before
line inside circle) and number of species shared with the Kola Peninsula and northern Karelia (numeral after line inside the
circle). Circles’ color reflects the grouping on the dendrogram (B), the circle size is proportional to the total species richness of
the given locality. B. A cluster dendrogram based on Dice similarity distance. Aland — Aland Isles; Barents — Kola Peninsula,
the Barents Sea drainage area of the Barents Sea; Gydan — Gydan Peninsula near Gyda river; Kolguev — Kolguev Island,;
N Karelia — northern Karelia; N Norway — northern Norway; Pechora — the Pechora Sea coast; Tuloma — Kola Peninsula,
Tuloma River estuary; Tundra — tundra zone of the Kola Peninsula; S Finland — southern Finland; S Norway — southern
Norway; S Yamal — southern Yamal, basin of Schutchya river; Solovki — Solovetskie Isles; Sotka — Sotka river, NE Europe;
Vashutkiny — Vashutkiny Lakes, NE Europe; White — Kola Peninsula, drainage area of the White Sea.

PUC. 12. CpaBHeHHe JTOKaIbHBIX (ayH OpPIOXOHOTMX MOJUTIOCKOB CeBepHBIX 4acTeil EBpomsl u 3amagnoit Cubupu. A. kapra,
MOKa3bIBaoIIast reorpaduyecKkoe MoJIOKeHHE CPABHUBACMBIX JIOKAIBHBIX (ayH (Kpyru), obliee 4uciIo BUIOB B KOHKPET-
HOM J10KaNIbHOH (hayHe (LupBbI 10 JIMHUK BHYTPH KPyra) U YUCIIO BUIOB, 00IIMX ¢ KOJIbCKHM MOIyOCTPOBOM M CEBEPHOI
Kapenueit (1iudpsr noce muHNM BHYTpH Kpyra). LIBeT kpyros oTpaskaeT mojoxeHHe perrnoHa Ha aeHaporpamme (B), pas-
Mep TPONOPLHOHATIEH 00IeMy YHCIy BHJOB B KOHKPETHOW JOKanbHOU (ayHe. B. JlenaporpaMma, OCHOBaHHAsi Ha Mepe
cxonctsa Jlaitca. Aland — Ananckue octposa; Barents — Konbckuii momyocTpos, BogocGopHsIil 6acceitn baperuesa Mops;
Gydan — T'blIaHCKHI TIOITYOCTPOB, OKpecTHOCTH peku I'bina; Kolguev — octpos Konryes; N Karelia — ceBeprast Kapenus;
N Norway — ceepnas Hopserusi; Pechora — nobepexse Iledopckoro mopst; Tuloma — Konmbekuit oiyocTpoB, scTyapuit
pexu Tynoma; Tundra — TyaapoBas 30Ha Konbckoro nomyoctpoBa; S Finland — 1oxHas Ounnsaaus; S Norway — 10)KHas
Hopserus; S Yamal — woxubiii SIman, 6acceeitn pexu lyuss; Solovki — Conoserikue octposa; Sotka — pexa Cotka; Vashut-
kiny — Baurytkunsl 03épa; White — Konbckuii moiryocTpoB, 6acceitn beioro mopst.
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region are the record of Galba truncatula on Bolshoy
Aynov Island (69°50.149°N, 31°33.810’E) as well
as the findings of Galba truncatula (69°19.37°N,
33°16.517’E, Fig. 7E) and Ampullaceana balthica
(certain coordinates are unknown, Fig. 10I) on Kildin
Island.

Based on an estimation of the expected number
of species (Table 3), it can be assumed that the fauna
of freshwater gastropods has almost completely been
revealed in all areas. Nonetheless, the discovery of
species, new for the whole studied region, is possible
especially if other sampling methods will be used
and other habitats will be studied (in particular, the
deep-water zones of large lakes). Also, the examined
material included no samples from the eastern part of
the Kola Peninsula. It should be noted that a conser-
vative approach to the taxonomical identification of
molluscs was applied in the present study. The use of
handbooks and other taxonomical contributions that
consider minor differences in the shape and size of
the shell may also affect the assessment of the species
composition of molluscs.

Apart from the taxa listed in the present study,
several more species names were used in the previ-
ous studies of the freshwater Gastropoda of the Kola
Peninsula and northern Karelia (Table 4). While
some of them are evidently a result of the taxonomic
misidentification, the presence of other species of
freshwater snail in the studied region needs a con-
firmation. Unfortunately, most of such published
records lack either images or descriptions of the
snails, the taxonomic identity of which thus cannot
be verified. At the same time, some of previously
published records used different approaches to the
taxonomic identification of molluscs. Nevertheless,
the current list of snail species of the studied region
may be expanded in the future, provided that some
doubtful occurrences are confirmed.

A comparison with other local faunas

In general, the distribution of the gastropod spe-
cies richness in the Kola Peninsula and northern
Karelia follows the same pattern as in other northern
regions. Species lists of each area in the studied re-
gion (see Fig. 1) were compared with those of some
other local gastropod faunas of the northern part of
Europe and Western Siberia: Aland Isles (Fig. 12,
Aland) [Carlsson, 2001]; Gydan Peninsula near Gyda
river (Fig. 12, Gydan) [Bespalaya et al., 2021]; Kol-
guev Island, Barents Sea (Fig. 12, Kolguev) [Smith,
1896; Nekhaev, unpublished data]; northern Norway
(Fig. 12, N Norway) [@kland, 1990]; the Pechora Sea
coast (Fig. 12, Pechora) [Bespalaya et al., 2017];
southern Finland (Fig. 12, S Finland) [Aho et al.,
1981]; southern Norway (Fig. 12, S Norway) [Ok-

land, 1990]; southern Yamal, the Stchutchya River
basin (Fig. 12, S Yamal) [Palatov, Vinarski, 2012];
Solovetskie Isles (Fig. 12, Solovki) [Bespalaya et
al., 2009]; Sotka river, NE part of European Russia
(Fig. 12, Sotka) [Nekhaev, unpublished]; and the
Vashutkiny Lakes, NE Europe (Fig. 12, Vashutkiny)
[Bolotov et al., 2014]. The non-indigenous species,
e.g. Physella integra and Potamopyrgus antipodarum
(Gray,1843), were excluded from the analysis.

The number of species identified in each area of
the Kola Peninsula and northern Karelia is close to
that in other regional faunas (Fig. 12A). The com-
pared areas were grouped into several main clusters
(Fig. 12B). Species diversity is lowest in the north-
ernmost regions (Gyda, Tundra, Kolguev) (“poor
Arctic”). The largest group (“rich Arctic”) includes
all the studied areas from the Kola Peninsula and
northern Karelia (except the tundra zone) as well as
northern Norway and southern Yamal. The regions
of southern Scandinavia formed a cluster sister to
the “rich Arctic” cluster (“temperate”).

The decrease in the species richness of freshwa-
ter molluscs towards the north has repeatedly been
noted in the literature [@kland, 1990; Nekhaev, 2011;
Vinarski et al., 2012, 2020]. This pattern is usually
attributed to unfavorable for molluscs climatic condi-
tion smollusc, the low productivity of waterbodies, as
well as to the young age of many Arctic landscapes.
The entire region studied was freed from the ice sheet
almost simultaneously between 12 and 10 ka ago
[Corner et al., 2001; Patton et al., 2017], therefore
the age of the landscape cannot be relevant. Climatic
conditions (temperature in particular) are changing
gradually over most of the study area, except the
coastal territories of the Barents Sea [Yakovlev,
1961]. Therefore, one cannot speak of the direct
influence of climatic factors per se on the species
richness of molluscs.

The main food objects for freshwater gastropods
are aquatic vegetation and plant detritus [Tsikhon-
Lukanina, 1987; Dillon, 2000]. In the waterbodies of
the Kola Peninsula, where the abundance of aquatic
vegetation is low, leaf litter and dead wood are the
main sources of plant detritus. Likely, the sharp
decrease in the number and abundance of gastropod
species in the tundra is associated with the decrease
in the flow of organics from terrestrial ecosystems.
The assumption of a connection between terrestrial
landscapes and the diversity of aquatic molluscs is
at least partially confirmed by a comparison of the
regions of the Kola Peninsula with other regions of
northern parts of Europe and western Siberia (Fig.
11). This pattern, however, cannot account for the
high species richness of freshwater molluscs on the
Pechora Sea coast [Bespalaya et al., 2017].
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Table 4. Species names used for the gastropods from the Kola Peninsula and northern Karelia mentioned previously, but not

included in the present checklist.

Tatnua 4. BunoBble Ha3BaHUsI, HCHIOIB30BaHHBIE JUIS OPIOXOHOTUX MOJLTIOCKOB ¢ Konbekoro noiyoctposa i ceBepHoi Kapenuu

paHee, HO He BKJIIOUEHHBIE B TEKYIUH CIIMCOK BUJIOB.

Name Reference

Remark

Anisus spirorbis (Linnaeus, 1758)

Anisus agardhi (Prozorova in Starobogatov,
Prozorova, Bogatov et Saenko, 2004)

Gyraulus gredleri (Bielz in Gredler, 1859)

Anisuus borealis
(Lovén in Westerlund, 1875)

Gyraulus laevis (Alder, 1838)

Gyraulus rossmaesleri (Auerswald in
A. Schmidt, 1852)

Lymnaea fontinalis (Studer, 1820),

Lymnaea intermedia (Lamarck, 1805)

Lymnaea carelica

Stalmakova, 1974
Nekhaev, 2006
Stalmakova, 1974

Nekhaev, 2006

Stalmakova, 1974;
Yakovlev, 2005

Yakovlev, 2005

Nekhaev, 2010

Nekhaev, 2010

Needs confirmation
Synonym of Bathyomphalus contortus
Synonym of Gyraulus acronicus

Synonym of Gyraulus acronicus

Needs confirmation, can be confused with
Gyraulus acronicus

Needs confirmation, can be confused with
juvineles of Gyraulus spp. and Armiger
crista

Misidentification of Ampullaceana
balthica sensu lato

Misidentification of Ampullaceana
balthica sensu lato

Misidentification of Ampullaceana

(Kruglov et Starobogatov, 1983)
Lymnaea peregra (O.F. Miiller, 1774)

Lymnaea doriana (Bourguignat, 1862)
Lymnaea media (Kobelt, 1877)

Lymnaea mucronata (Held, 1836)

Lymnaea tumida (Held, 1836)

Valvata cristata O.F. Miller, 1774

Valvata macrostoma Morch, 1864
Valvata piscinalis (O.F. Miiller, 1774)

Valvata pulchella (S. Studer, 1789)

Nekhaev, 2010

Stalmakova, 1974;
Shileyko, 1964;
Yakovlev, 2005

Davydov et al., 1981
Davydov et al., 1981

Nekhaev, 2010

Nekhaev, 2010

Valkova, Kashulin,
2013; Stalmakova,
1974, Yakovleyv,
2005

Stalmakova, 1974

Stalmakova, 1974;
Yakovlev, 2005

Stalmakova, 1974

balthica sensu lato

Needs confirmation, can be recognized
from Ampullaceana balthica only with
use of molecular characters

Synonym of Lymnaea stagnalis

Synonym of Lymnaea stagnalis
Misidentification of Ampullaceana
balthica sensu lato

Misidentification of Ampullaceana
balthica sensu lato

Needs confirmation, can be confused with
Valvata sibirica

Needs confirmation, can be confused with
Valvata sibirica

Needs confirmation, probably conspecific
with Valvata depressa reported here

Needs confirmation, probably conspecific

with Valvata depressa reported here
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