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The first findings of Cornu aspersum in the Lviv region are described, including the shell size and shell colour-
ation variability. A review of the known records of C. aspersum in different regions of Ukraine, from the second
half of the 19th century to the present day, is also presented. The most probable ways of penetration and the pos-
sibility of further acclimatization of this species in Western Ukraine are discussed. The chronology of the records
of introduced species of land molluscs in Western Ukraine is described in tabular form, which, to a large extent,
should reflect the chronology of their penetration into this area. It is noted that the majority of alien species began
to be found in Western Ukraine only at the end of the 20th or the beginning of the 21st century. Simultaneously

several species appeared here, previously known only for the south of the country.
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Introduction

Since the end of the 20th century, new alien species of
land molluscs have been increasingly recorded in Western
Ukraine, with their appearance being caused by human
activities (KIRPAN & SVERLOVA 2002, GURAL-SVERLOVA &
SavcHuk 2019). The successful survival of species intro-
duced from regions of warmer climate, in particular, from
the south of Ukraine (BaLasHOV et al. 2018, GURAL-SVER-
LOVA et al. 2019, GURAL-SVERLOVA & GURAL 2017a, 2020,
SVERLOVA 1998 etc.), is also often observed. This can be
facilitated by both the specific microclimate of urbanized
biotopes, usually inhabited by such species, and global cli-
mate changes. It is possible that a species of western Med-
iterranean origin, Cornu aspersum (O. F. Miiller, 1774),
whose breeding on small (home) farms is becoming more
and more popular in Ukraine, may be added to the number
of such warm-loving invaders who have managed to adapt
to the present climatic conditions of Western Ukraine.

Not long ago, we reviewed the records of C. aspersum on
the territory of Ukraine known by that time, only one of
which concerned the west of the country (GURAL-SVERLO-
vA & GLEBA 2016). However, some findings of this spe-
cies were made later in other parts of Ukraine, and were
only partially published (LEoNOV 2017) or entered into
databases (INATURALIST 2021, UKRBIN 2021). Further, in
the summer of 2021, live specimens of C. aspersum were
found by us in two settlements of the Lviv region. And in
the spring of 2020, regional mass media reported many
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dead individuals of C. aspersum, illegally dumped nearby
another settlement. It was reported that live snails might
have also been present, with a possibility to form another
colony.

Therefore, the main objectives of this paper were: 1) to
describe new findings of C. aspersum in Western Ukraine;
2) give a brief overview of the known records of this spe-
cies in different parts of Ukraine with an assessment of the
probability of the formation of established populations of
C. aspersum in them; 3) to analyse the probable chronolo-
gy and sources of penetration of other introduced species
of land molluscs into Western Ukraine to assess whether
the possible acclimatization of C. aspersum here fits into
the general trend.

Material und methods

In the summer of 2021, we examined two sites in the Lviv
region, where live specimens of C. aspersum were found:
1) Lviv, Zaklynskykh street, undeveloped area east of
No. 9, 49°51'00.8"N 24°03'17.9"E, roadside, partly
open, partly shaded by trees (Fig. 1), the first finding of
C. aspersum on June 26, 2021, subsequent repeated sur-
veys of the same site in late June — early July, the last two
additional site visits on October 4 and 13, 2021;

2) Pustomyty district, Solonka village, the beginning
of Ivan Sirko street, from the southern (49°44'57.2"N
23°59'38.1"E) and eastern (49°44'58.1"N 23°59'39.8"E)
sides of the site previously used for snail farming, and then
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abandoned and overgrown with tall grass, two surveys on
August 9 and 18, 2021. According to our preliminary ob-
servations, in 2019, this site of approximately 30 x 40 m
was used for outdoor rearing of juveniles of C. aspersum
to marketable size. In 2020, we did not explore Solonka
due to quarantine during the Covid-19 pandemic, and in
2021 the site was already abandoned.

Additionally, on September 7, 2021, a site was surveyed
north of Zhovkva, Zhovkva district, between 50°04'30.4"N
23°59'28.6"E and 50°04'29.3"N 23°59'28.9"E, where
the illegally discarded waste of an unknown snail farm
(Fig 2A) was buried in the spring of 2020. By the time
of the survey, most of the shells were covered with soil.
When examining this additional site, we set ourselves the
following goals: 1) to find live individuals that could have
survived at the site since the last year (see Introduction)
or may be the offspring of surviving snails; 2) to collect
well-preserved empty shells, study their variability and
pass them to the museum collection (see below). If a col-
ony of C. aspersum is found soon at the studied site, the
data obtained can be used to compare the conchological
variability in potential founders and their descendants who
have managed to adapt to the climatic conditions of the
Lviv environs.

The shells of adults were measured according to the stan-
dard method using a calliper with an accuracy of 0.1 mm.
All such shells from Lviv and Solonka and 25 randomly
selected shells collected near Zhovkva were measured. The
results obtained were compared with the literature data on
the shell height and width in C. aspersum (Table 1).

For shells with distinct dark spiral bands, phenotypes were
scored, similar to Cepaea species (CLARKE 1960). The
bands were designated by Arabic numerals from 1 to 5,
counting them from the apex to the base of the shell. The
absence of the band was indicated as “0” in place of the
corresponding numeral. The fusion of adjacent bands was
indicated with parentheses.

The collected material is stored in the malacological col-
lection of the State Museum of Natural History of the
National Academy of Sciences of Ukraine in Lviv with the
following inventory numbers: No. 4762 — Lviv, No. 4794
— Solonka, No. 4796 — Zhovkva.

To clarify the species composition of introduced land
molluscs in different administrative regions of Western
Ukraine, in addition to our data and literature sources
mentioned in Table 2, we used some information from the
monograph of BaLasHOV (2016) and two databases (INAT-
URALIST 2021, UKRBIN 2021). Data from the databases
were used only in the case they were accompanied by
high-quality photographs that allowed for reliable species
identification, and our identifications did not always coin-
cide with those indicated in the databases.

As in previous publications (GURAL-SVERLOVA & SAVCHUK
2019, KirrAN & SvERLOVA 2002), we did not include in
the list of introduced land molluscs of Western Ukraine
(Table 2) three slug species, for which the exact boundar-
ies of their natural ranges in Europe are not clear (KERNEY
et al. 1983): Deroceras reticulatum (O. F. Miiller, 1774),
D. sturanyi (Simroth, 1894), and Arion fasciatus (Nilsson,
1823). In our opinion, the non-native origin of these spe-

cies for the west and other parts of Ukraine is very likely,
although BarLasHOV (2016) expresses some doubts about
this.

As in our other papers (GURAL-SVERLOVA et al. 2021,
GURAL-SVERLOVA & GURAL 2020, 2021), we prefer to use
the term “colony” rather than “population” to refer to an
aggregation of individuals of C. aspersum or other intro-
duced land molluscs found in a certain limited area. Often
we are talking about recently formed isolated aggregations
with a limited number of individuals. Therefore, it is not
known whether they will be able to become established
populations in the future, capable of maintaining their
numbers for a long time, which is one of the population
criteria.

Results

At the first studied site (Lviv), snails were concentrated
mainly near the kerb, along a strip of crushed stone held
together by cement (Fig. 1). Only one adult was found at
a distance of about 4 m from the kerb, but in most cases,
this distance did not exceed 1-2 m. The length of the site
inhabited by C. aspersum was about 45 m, although most
of individuals were found at a section with a length of
about 25 m. The penetration of C. aspersum into the
surrounding area, which is mostly densely overgrown with
trees, has not yet been discovered.

In summer, snails of different ages (Fig. 3 A—C) were
found mainly at the open part of the site, along the kerb
or in the grass, less often along the kerb at the shaded part
of the site. In early October, some adults and large imma-
ture individuals were found dormant on the outside of the
kerb, but only at the shaded part of the site. There was no
C. aspersum on the open grassy slope. The same pattern
was observed in mid-October, a few days after the first
frost on the grass and at low positive minimum tempera-
tures at night (less than 5°C). Taken in hand, all individ-
uals of C. aspersum immediately began to show activity.
During summer and autumn visits to the site, we found
8 other species of land molluscs, which are autochtho-
nous or introduced for Western Ukraine. The first, smaller
group included large snails Helix pomatia Linnaeus, 1758,
H. lutescens Rossmissler, 1837, and Caucasotachea vin-
dobonensis (C. Pfeiffer, 1828). The second group included
Cepaea hortensis (O. F. Miiller, 1774), Monacha cartusi-
ana (O. F. Miiller, 1774), Arion vulgaris Moquin-Tandon,
1855, Krynickillus melanocephalus Kaleniczenko, 1851,
and Deroceras caucasicum (Simroth, 1901).

It can be noted that in summer C. aspersum was found at
the site more often than the autochthonous snails H. poma-
tia and H. lutescens of comparable size, which also clearly
gravitated to the open grassy slope and to the cement strip
along the kerb. By mid-October, C. aspersum remained al-
most the only species of land molluscs at the site, with the
exception of a single juvenile of Helix and two introduced
slug species that breed in autumn — K. melanocephalus
and D. caucasicum.

During the first two visits to the site in June 2021, we col-
lected 6 adults and 25 juveniles, as well as one empty shell
of an adult C. aspersum; later this material was passed
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to the museum collection (see Material and methods). On
subsequent visits, we observed at the site a different num-
ber of adult and juvenile snails, from a few specimens to
several dozen. Thus, in general, at least 50 live individuals
of C. aspersum were observed at the site.

During two visits to Solonka, three adults and three juve-
niles of C. aspersum were found at a distance of no more
than 1 m from the fence of the former site for the rearing
of this species.

When examining the burial site of the snail farm waste
near Zhovkva, a large number of C. aspersum shells were
found; in some of them, partially decomposed bodies were
preserved (Fig. 2B). Almost all shells were adults or large
juveniles. However, three empty shells of the same spe-
cies, about 1-1.5 cm wide (Fig. 2B right), were found in
two large shells.

At all studied sites, large variability in the shell coloura-
tion of C. aspersum was recorded. Both in Lviv and in
Solonka, individuals with different shell ground colours
(yellowish or reddish horny) were found, which was better
seen in juveniles (Fig. 4B, C). The degree of expression of
the dark spiral bands on the shell was also very variable at
both sites (Fig. 4A, D). In Lviv, about half of the collected
snails had clearly visible wide bands, dark brown or al-
most black. Even in juveniles of relatively small size, the
second and third bands were already partially (Fig. 3C) or
completely (Fig. 4B, C) fused. In adults of this coloura-
tion type, phenotypes 1(23)45, 1(23)(45), (123)(45) were
recorded.

The second half of the snails collected in Lviv had lighter
and narrower bands, often poorly visible (especially in ju-
veniles). On the shells of juveniles, it was noticeable that
bands (especially the fourth and fifth) appear on the shell
later than in snails with well-developed dark bands. All
bands, even the second and third, were discrete not only
in juveniles but also in some adults. In other adults, the
second and third bands were partially fused.

A relationship between the ground colour of shells and
the intensity of dark spiral bands on them was noted.
Usually, the yellowish horny ground colour is accompa-
nied by poorly developed, light bands, while the reddish
horny ground colour is accompanied by well-developed
dark bands. So, among 25 juveniles collected in Lviv (see
above), the following combinations of these features were
recorded:

13 individuals — yellowish horny shell and light, poorly
visible bands (Fig. 4B left);

1 — yellowish horny shell and well-developed dark bands
(Fig. 4C right);

1 — reddish horny shell and light, poorly visible bands
(Fig. 4C left);

10 — reddish horny shell and well-developed dark bands
(Fig. 4B right).

Empty shells collected near Zhovkva (Fig. 2B) lay in the
soil for a long time, making it impossible to determine
their ground colour. Most of the shells had clearly visi-
ble bands and phenotypes 12345 and 1(23)45. Phenotypes
(123)45, 1(234)5, 10345 and a few shells with a poorly
distinguishable spiral pattern and even completely without
bands were also found.

Discussion

A large land snail of the western Mediterranean origin,
C. aspersum, has been occasionally mentioned for differ-
ent regions of Ukraine since the end of the 19th century,
although until recently such single introductions did not
lead to the formation of stable populations of this species
there (GURAL-SVERLOVA & GLEBA 2016). One of the earli-
est known references to C. aspersum for Ukraine is in the
first catalogue of the malacological collection of the pres-
ent State Museum of Natural History in Lviv (BAKOWSKI
1891). It was about one shell collected in the vicinity of
Vinnytsia (then a separate settlement called Piatnychany,
now part of Vinnytsia) in Central Ukraine. This shell is
still stored in the museum collection and, indeed, belongs
to C. aspersum (Fig. 5A). Its primary label was without
a year of collecting, but other samples from the same
area were dated 1875 (GURAL-SVERLOVA & GLEBA 2016).
Unfortunately, it is not known how the samples from near
Vinnytsia ended up in the Lviv museum. Indeed, at that
time Vinnytsia and Lviv were in different countries, and
the museum collections were of a distinctly regional char-
acter.

In several publications of the late 19th to early 20th cen-
turies (LINDHOLM 1926, TAYLOR 1914, Zykov, 1890),
there are references to the presence of C. aspersum in the
southwest of Ukraine (in Odessa and Kherson), apparently
based on one primary source (GURAL-SVERLOVA & GLE-
BA 2016, LEoNov 2017). Namely, TAYLOR (1914) refers
to the findings of Dr H. Jordan, and LinpHOLM (1926) to
Zykov (1890). Unfortunately, we were unable to access
the article by Zykov (1890). Apparently, solely on the
basis of the above data, not only TAvyLOR (1914) but al-
most a century later, WELTER-SCHULTES (2012) marked the
southwest of Ukraine on their maps as a possible part of
the range of C. aspersum, although neither from the mid-
dle to the second half of the 20th, nor at the beginning of
the 21st century, there was any new mention of the pres-
ence of C. aspersum there.

In 1909, LiINDHOLM (1926) received several specimens
of C. aspersum, collected a few years earlier alive in
Feodosia (mountainous Crimea). Neither before nor after
C. aspersum was found in Feodosia and in Crimea in
general. Only in 2016, a colony of this species was
recorded in the park of the sanatorium “Aivazovskoye”
in Partenit, mountainous Crimea (LEoNOV 2017). A few
years earlier, many rhododendrons, azaleas and other exot-
ic ornamental plants were planted in the park. These were
mainly plants brought from Tuscany in Italy, i.e. from the
native range of C. aspersum. In 2017, the author of the
cited paper collected 7 live adults of C. aspersum, 5 empty
shells of adults, and about two dozen fragments and whole
shells of juvenile snails in the park of the sanatorium.
The only evidence of the accidental delivery of C. as-
persum into Western Ukraine, described so far, was also
associated with Italy. These were two snails of this spe-
cies (Fig. 5B), found in May and June 2014 inside a car
bringing raw materials from the Italian town of Molvena
to Vynohradiv, Transcarpathian region (GURAL-SVERLOVA
& GLEBA 2016). In this case, the snails not only did not
form a viable colony but did not even manage to get into
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a suitable habitat. Therefore, we consider the subsequent
inclusion of C. aspersum in the species list of land mol-
luscs of the Transcarpathian region (BALASHOV 2016) to be
premature. With respect to that, we believe that the colony
of C. aspersum found by us in Lviv and described in this
paper should actually be considered the first record of this
species in Western Ukraine.

In recent years, C. aspersum breeding has become an in-
creasingly popular form of small business in Ukraine. This
increases the chances of some individuals accidentally en-
tering suitable habitats with the subsequent formation of
colonies there. A striking example of this represents the
finding of C. aspersum in the summer of 2021 in the Bila
Tserkva district of the Kyiv region (INATURALIST 2021,
UKRBIN 2021). The snails found by S. Oksenenko in the
forest near the Shkarivka village had a very dark (black)
mantle edge (Fig. 5C). This trait is characteristic of the
large form of C. aspersum bred on farms under the name
“Maxima” — in contrast to the smaller form with a light
mantle edge, which farmers have given the distorted name
“Muller”. Until now, only snails with a light mantle edge
have been found in Western Ukraine (Fig. 3B, E, 5B).
Farm-raised snails are likely to adapt more quickly and
better to the local climate, as a large part of their life cycle
on a farm is usually outdoors. Therefore, the most critical
here may be, obviously, the overwintering and the survival
rate of snails recently hatched from eggs (on farms such
individuals are kept in hothouses). However, the microcli-
mate of urbanized areas, where introduced species of land
molluscs are most often recorded (SVERLOVA et al. 2006),
is characterized by smoother temperature fluctuations and
less severe winters.

An equally effective source of C. aspersum penetration
into the territory of Ukraine and its western part may
be the accidental delivery with cultivated plants (LEON-
ov 2017), which is common for invasive species of land
molluscs. In this case, the main role in the dispersal of
alien species belongs to garden centres, which import a
significant part of the sold seedlings from other European
countries and practically uncontrollably (GURAL-SVERLOVA
et al. 2021). Vivid examples of this are the recent rapid
dispersal of a large pest slug Arion vulgaris Moquin-Tan-
don, 1855 across the territory of Ukraine (UKrRBIN 2021)
and the increasing records of Cepaea nemoralis (Linnaeus,
1758) in different parts of the country (GURAL-SVERLOVA
et al. 2021).

Considering the large size and beautifully coloured shells
of C. aspersum, this species can be also an attractive ob-
ject for deliberate resettlement by humans. In particular,
large and beautiful snails can be moved over relatively
short distances within the same settlement during chil-
dren's play, which we have already discussed with the
example of C. hortensis (SVERLOVA 2002).

Assessing the climatic conditions of the western and other
parts of Ukraine, not so long ago we suggested that the ap-
pearance and possible future establishment of C. aspersum
populations should be expected primarily in the Crimea,
and in Western Ukraine — in the Transcarpathian region
(GURAL-SVERLOVA & GLEBA 2016). The first assumption
was almost immediately confirmed by the above-men-

tioned record in Partenit (LEoNnov 2017). There are still no
data on new findings of C. aspersum in the Transcarpath-
ian region. However, C. aspersum has recently been in-
creasingly recorded in the cities of Central Europe, includ-
ing Slovakia and Hungary adjacent to the Transcarpathian
region of Ukraine (CEIKA et al. 2020, 2021, PALL-GERGELY
et al. 2019, etc.).

It is possible that in the near future C. aspersum can be-
come a more or less common representative of the land
malacofauna of urbanized and suburbanized areas not only
in Transcarpathia but also in other administrative regions
of Western Ukraine. This may be indicated by the recent
findings of C. aspersum in the Lviv region, described in
this paper. Individuals of C. aspersum of different ages
were found both in Lviv and in Solonka. This probably
indicates the successful reproduction and overwintering of
snails at recently populated and still small sites.

So far we have not been able to find live specimens of
C. aspersum near Zhovkva. However, it cannot be com-
pletely excluded that several small shells (Fig. 2B right)
found in empty shells of adults of C. aspersum belonged
to snails that hatched from eggs at the site studied by us. In
such empty shells, several live juveniles and empty shells
of another introduced land snail living at this site, C. hort-
ensis, were also found. It is likely that young snails use
larger and thicker empty shells of their own or another
species as shelter, but under unfavourable conditions, they
can die in them.

However, the final question of how well the Mediterranean
species C. aspersum will be able to adapt to the climatic
conditions of the Lviv region is impossible to answer
without further long-term observations of the colonies
that have already been found and those that are likely to
be found in the future. It will be necessary to pay atten-
tion not only to the long-term survival of snails and the
gradual expansion of the sites inhabited by them. Such
survival in climatic conditions not entirely favourable for
introduced species far beyond their native ranges, may be
accompanied by some changes in size, shape, or especial-
ly in the colouration of their shells (GURAL-SVERLOVA &
GURAL 2018, SvERLOVA et al. 2006). Since C. aspersum
has a large variability of shell colouration, including at
the sites studied by us (Fig. 3, 4), observation of possible
changes in the phenotypic structure of newly formed
colonies may be of particular interest.

The shell sizes of the adults of C. aspersum, collected in
Western Ukraine and measured by us, are well within the
ranges of the variability of these sizes indicated in the lit-
erature (Table 1). On average, the shells of snails raised
on the farm (Zhovkva) turned out to be slightly larger than
those of individuals of the same species from Lviv and es-
pecially from Solonka. However, the number of collected
adults in the last two cases was too small to obtain statis-
tically significant results.

Taking into account C. aspersum and our (not yet pub-
lished) first record of Monacha claustralis (Rossmissler,
1834) in Western Ukraine (Lviv), at least 22 introduced
species of land molluscs are already known for this area
(Table 2). It is likely that three species of slugs with un-
clear boundaries of their native ranges, mentioned in the
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Material and methods, should also be added to them. The
largest number of introduced species was recorded in Lviv.
On the one hand, this may partially depend on the intensity
of the malacological studies carried out there. On the other
hand, which seems to be more likely, Lviv is the largest
city in Western Ukraine, with intensive transport and trade
links both with other regions of Ukraine and with other
European countries. Quite a large number of alien species
were also recorded in the Transcarpathian region (Table 2),
which is obviously caused by the warmer climate of the
Transcarpathian lowland.

Despite the large species diversity of introduced land
molluscs that are now found in Western Ukraine, most of
them apparently penetrated there in the late 20th or early
21st century (Table 2). This could be facilitated by both
global climatic changes and the end of a strong economic
decline in Ukraine in the 1990s, after which an active and
almost uncontrolled import of seedlings of the garden and
ornamental plants from other European countries began
(GURAL-SVERLOWA et al., 2021).

The importance of climatic changes can be especially ev-
idenced by the fact that it was during this period of time
that species began to be recorded in Western Ukraine,
which until relatively recently were found only in the
south of the country (listed in the order of their first find-
ings, according to Table 2): Monacha cartusiana (O. F.
Miiller, 1774), Brephulopsis cylindrica (Menke, 1828),
Xeropicta derbentina (Krynicki, 1836), Tandonia kusceri
(Wagner, 1931), Monacha fruticola (Krynicki, 1833). This
group may also include two slug species of Caucasian ori-
gin, Krynickillus melanocephalus Kaleniczenko, 1851 and
Deroceras caucasicum (Simroth, 1901). Until the end of
the 20th century, they were known in Ukraine only from
the Crimea (LIKHAREV & WIKTOR 1980), although their
native ranges may include possibly also the Donetsk Up-
land in the east of Ukraine, which was practically not stud-
ied at that time by malacologists.

The presence of such a number of more southerly species
of land molluscs that have successfully acclimatized in
Western Ukraine in recent decades may indicate the possi-
bility of the population establishment of C. aspersum here
in the future. However, only further research can confirm
this assumption.
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Fig. 1. Habitat of C. aspersum in Lviv. Photos by N. Gural-Sverlova.
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Table 1. Shell sizes of Cornu aspersum collected in Western Ukraine in comparison with literature data. Legend: N — number of

Fig. 2. C. aspersum near Zhovkva, Lviv region: A — illegal dump found in April 2020 (photos by M. Myroslav); B — empty sh
and shells with partially decomposed bodies, collected at the same site in September 2021 (photo by N. Gural-Sverlova).

measured adults, * — shells of snails raised on a farm and discarded near the town, see Material and methods.

Localities or references N Shell height Shell width

mean min max mean min max

Western Ukraine
Lviv 32.3+0.36 30.6 344 36.5+0.56 34.0 40.0
Solonka 30.1+0.05 30.0 30.3 33.8+0.20 31.8 353
*Zhovkva 25 34.6+0.32 31.2 37.7 39.2+0.41 35.7 42.6
Literature data

(KERNEY et al. 1983) - — 20 40 - 25 45
(ScHILEYKO 1978) - - 27 35 - 27 38
(WELTER-SCHULTES 2012) - - 30 35 - 32 40
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Fig. 3. Adults (A, B, D, E) and juveniles (C) of C. aspersum from Lviv region: A—C — Lviv; D, E — Solonka. Photos by
N. Gural-Sverlova.




Fig. 4. Variability in shell colouration of adults (A, D) and juveniles (B, C) of C. aspersum from Lviv region: A—C — Lviv; D — So-
lonka; B - typical combination of ground colour and band intensity; C - untypical combination of ground colour and band intensity.
Scale bars 1 cm. Photos by N. Gural-Sverlova.
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Fig. 5. Findings of C. aspersum from different parts of Ukraine: A — near Vinnytsia, 1875 (malacological collection of the State
Museum of Natural History in Lviv, No. 89, photos by N. Gural-Sverlova); B — Vynohradiv, Transcarpathian region, 2014 (photos
by V. Gleba on the left and N. Gural-Sverlova on the right); C — Shkarivka, Kyiv region, 2021 (photos by S. Oksenenko).
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Table 2. Introduced species of land molluscs in Western Ukraine. Abbreviations: Ch — Chernivtsi region; IF — Ivano-Frankivsk
region; Kh — Khmelnytsky region; Lv — Lviv region excluding Lviv; Ri — Rivne region; TC —Transcarpathian region; Te — Ternopil
region; Vo — Volyn region; (+) — identified as a Monacha cartusiana only by shell, so theoretically could refer also to another species,
M. claustralis; ? — doubtful or requiring additional confirmation.

Species Lviv Administrative regions Time of first records, other remarks
Ch|IF |Kh|Lv|Ri|TC| Te | Vo

Limax maximus + + |+ |+ ]|+ ]|+ ]|+ |+ | + |Possibly already in the second half of the 19th

Linnaeus, 1758 century (BAkowski 1884, 1891)

Arion distinctus + - |+ |+ ]|+ | -]+ | —| — |Possibly already in the second half of the 19th

Mabille, 1868 century (Bakowski 1884, 1891); reliably in
1969 near Uzhgorod, as Arion hortensis Féru-
ssac, 1819 (LIKHAREV & WIKTOR 1980). Review
of other records in Ukraine (GURAL-SVERLOVA &
GURAL 2016).

Cepaea nemoralis + - |+ + ]|+ ]+ ]| -]+ | + | An unsuccessful attempt to introduce to Lviv in

(Linnaeus, 1758) 1892, reliably since 1994. In recent years, recor-
ded in a number of other settlements (GURAL-
-SVERLOWA et al. 2020, 2021).

Boettgerilla pallens + + |+ | —-|+| -] -1 - | — |First mentioned for Lviv in the second half of the

Simroth, 1912 20th century (LIKHAREV & WIKTOR 1980).

Tandonia cristata - | =1 —-|—-|1-1-1|*1| -1 — | The only record near Uzhgorod without collecti-

(Kaleniczenko, on date (LIKHAREV & WIKTOR 1980).

1851)

Cepaea hortensis + | +|+|+ |+ |+ ]|+ ]| - |+ |Nolater than the end of 1970s in Lviv (GURAL-

(O. F. Miiller, 1774) -SVERLOVA & GURAL 2021).

Lucilla singleyana - - -1 —-1—-1]1-1+1] -1 — | The only record in 1982 or 1983 near Vyno-

(Pilsbry, 1889) hradiv, Transcarpathian region (BAIDASHNIKOV
1985).

Monacha + D]+ B+ |H]|H)]| — | ()] First recorded in 1990 in Mukachevo, Transcar-

cartusiana pathian region; since 2000 known for Lviv and

(O. F. Miiller, 1774) Lviv region (KIRPAN & SvVERLOVA 2002). Re-
cently, there has been a rapid dispersal of this
species in Western Ukraine.

Oxychilus + - | = =1+ -]+ -1 - |Recorded in the mid-1990s in Lviv (KiRPAN &

draparnaudi SverLova 2002). Later, this species was also

(Beck, 1837) mentioned for Uzhgorod, but without a date
(KanTOR & SYSOEV 2005). Review of records
in Ukraine (GURAL-SVERLOVA & GURAL 2017b).

Aegopinella nitidula| + | — | — | — | — | — | — | — | — | Reliably registered only in Lviv, since the mid-

(Draparnaud, 1805) -1990s. (GURAL-SVERLOVA & SavCHUK 2019).

Brephulopsis + - |-+ | —-|—-1| -1 —| — |Firstrecorded in 1998 in Lviv (SVERLOVA 1998).

cylindrica (Menke,

1828)

Krynickillus mela- + + |+ |+ ]|+ |+ |+ | - | — |Firstrecorded in 2000 in Lviv (KIRPAN & SVER-

nocephalus Kale- LOVA 2002).

niczenko, 1851

Harmozica - - | -1 -=1-1-1-=1*1] — | The only finding near a quarry in the Ternopil

ravergiensis region in 2006 (GURAL-SVERLOVA & SAVCHUK

(Férussac, 1835) 2019).

Arion vulgaris + + |+ |+ |+ ]+ ]|+ ]|+ |+ |Recorded in 2007 near Lviv (GURAL-SVERLOVA

Moquin-Tandon, & GURAL 2011). Perhaps it appeared in Uzhgo-

1855 rod at the end of the 20th century (GURAL-SVER-
LOVA & SavcHUK 2019).
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Table 2. Continued.

Species Lviv Administrative regions Time of first records, other remarks
Ch|IF |Kh|Lv|Ri|TC| Te | Vo

Limacus flavus - -/ -1+ —-1]+1]?]| -] — | Anatomically verified records in 2009 in Rivne

Linnaeus, 1758 and Khmelnytsky regions (GARBAR & CHER-
NYSHOVA 2011). An earlier mention of this spe-
cies from the Transcarpathian region (POLEVINA
1959) requires confirmation.

Oxychilus + - |+ |+ ]| —=|—-1|+ |- — |First recorded in 2009-2011 in Khmelnytsky

translucidus as Oxychilus cf. diaphanellus (BALASHOV et al.

(Mortillet, 1854) 2013).

Deroceras + - -1—-1+1]—-1|+]| —| — |Firstrecorded in 2014 in Lviv (GURAL-SVERLO-

caucasicum VA & SAVCHUK 2019).

(Simroth, 1901)

Xeropicta derbenti- - - | =1=1?| -1+ - | — |Firstrecorded in 2014 in the Transcarpathian re-

na (Krynicki, 1836) gion (GURAL-SVERLOVA & GURAL 2017a).

Tandonia kusceri - | =-1-1?2|—-1|-1|*]| - | — |Firstrecorded in 2018 in the Transcarpathian re-

(Wagner, 1931) gion (GURAL-SVERLOWA et al. 2019).

Monacha fruticola + - =1-=1+1]-1-1-1 - |So far, two colonies are known in Lviv (recorded

(Krynicki, 1833) in 2019) and near it (2018) (GURAL-SVERLOVA &
GURAL 2020).

Cornu aspersum + - | = =1+ -1%1| -1 — [|*n2014, only the fact of an accidental delive-

(O. F. Miiller, 1774) ry of two individuals from Italy to Vynohradiv
(Transcarpathian region) was recorded (GURAL-
-SvERLOVA & GLEBA 2016). In 2021, snails were
first found in urbanized habitats (Lviv region).

Monacha claustra- + - | = -=1|-=1|-1|-=1-1— |First recorded in 2021 in Lviv (unpublished

lis (Rossméssler, data).

1834)

Number of species 16 | 6 |9 |10(12| 7 |13| 4| 5
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