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Abstract: This paper analyses the results of our own research from 2019 to 2025, as well as other available 
data on the shell colouration in C. nemoralis from different parts of Ukraine. Qualitative data from more than 
70 localities (usually settlements, less often their environs) in 17 administrative regions were summarised. 
Quantitative data (7 regions, 28 localities, almost a hundred collection sites, and more than 13 thousand 
specimens) represent mainly the western part of the country, especially the city of Lviv and its immediate 
surroundings. It has been shown that western Ukrainian populations of C. nemoralis have, in general, a large 
phenotypic diversity and a very variable phenotypic composition. The latter can be considered characteristic 
of recently established populations outside the natural range. A comparison with similar data for other 
parts of Eastern Europe was made.

Keywords: Cepaea; land snail; introduced species; polymorphism; Ukraine

INTRODUCTION

Cepaea nemoralis (Linnaeus, 1758) is one of the 
best known species of European land molluscs. It is 
also a classic subject for population genetic studies 
due to a number of heritable traits of the shell col-
ouration (Murray 1975). Numerous publications, 
including monographs (Lamotte 1951, Schilder 
& Schilder 1953a, 1957), reviews and discus-
sion papers (Jones et al. 1977, Clarke et al. 1978, 
Cameron 1997, Cook 1998, Sverlova 2004, Ożgo 
2008, etc.), were devoted to its shell colour and 
banding polymorphism. Not long ago, C. nemoralis 
and another species of the same genus, Cepaea horten­
sis (O. F. Müller, 1774), were the focus of European 
citizen science thanks to the large project Evolution 
MegaLab (Silvertown et al. 2011, Cameron & 
Cook 2012, Cameron 2013).

The current range of C. nemoralis has expanded 
significantly due to human activity, both intention-

al (deliberate introductions of attractive snails) and 
more often accidental (usually together with seed-
lings of garden and ornamental plants). Already in 
the second half of the 19th century, this species 
was introduced to North America (Howe 1898, 
Alexander 1952), south-eastern Poland (Bąkowski 
1880, Łomnicki 1899), and the Czech Republic 
(Peltanová et al. 2012). Almost immediately after 
the first discovery of C. nemoralis in the south-east 
of present Poland (Bąkowski 1880), an attempt was 
made to introduce it from there to Lviv (Łomnicki 
1899), which was then also part of Poland, but is now 
the largest city in western Ukraine. However, this 
attempt was not successful (Gural-Sverlova et al. 
2020). In the first half of the 20th century, C. nemora­
lis was mentioned only once for Lviv, when Urbański 
(1933) found several immature specimens in the 
Lychakiv cemetery. By the end of the 20th century, 
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only one of the Lviv parks was inhabited by a de-
clining population of C. nemoralis of unknown origin, 
with low abundance and limited phenotypic compo-
sition (Sverlova 2002a).

In other administrative regions of Ukraine, C. 
nemoralis was not reliably known until the beginning 
of the 21st century (Gural-Sverlova et al. 2024a: 
table 5). Some earlier mentions were most likely 
based on erroneous identifications of Caucasotachea 
vindobonensis (C. Pfeiffer, 1828), widespread in 
Ukraine (Sverlova 2006). In recent years, the num-
ber of known records of C. nemoralis in different 
parts of Ukraine has been rapidly increasing, both 
published (Gural-Sverlova et al. 2020, Balashov 
& Markova 2021, Gural-Sverlova & Lyzhechka 
2021, Gural-Sverlova & Gural 2023, Martynov 
& Nikulina 2023) and those made by amateur 
naturalists especially via iNaturalist (2025) and 
UkrBIN (2025).

Similar trends have been observed in other parts 
of Eastern Europe (Gural-Sverlova et al. 2021a), 
which may be related to the activities of garden 
centres importing seedlings from other European 
countries (Gural-Sverlova & Gural 2025a), 
global warming and milder microclimates in urban-
ised areas. In particular, C. nemoralis is now already 
quite widespread in Minsk (Gural-Sverlova & 
Kruglova 2022), Moscow and the Moscow region 
(Egorov 2018, Gural-Sverlova & Egorov 2021, 
iNaturalist 2025). East of the Moscow region, C. 
nemoralis is found sporadically, according to pub-
lished data, to Nizhny Novgorod (Mukhanov & 
Lisitsyn 2018), and according to observations in the 
database iNaturalist (2025), much further – to the 
Urals (Ufa) and even Central Asia (suburb of Almaty 
in Kazakhstan).

Far beyond its natural range, Eastern European 
populations of C. nemoralis are forced to adapt to 
a more continental climate, which is only partial-
ly mitigated by global climate change (in particular, 
warmer winters) and microclimatic features of set-
tlements. This may affect their phenotypic composi-
tion (Gural-Sverlova & Gural 2021a). The com-

bination of climatic selection and random population 
genetic processes (primarily the founder effect and 
genetic drift at the initial stages of the formation of 
new populations) can lead to a unique suite and/or 
ratio of inherited colouration traits, as was recently 
shown for western Ukrainian populations of the re-
lated species C. hortensis (Gural-Sverlova & Gural 
2025b). This makes the phenotypic composition of 
Eastern European Cepaea populations particularly at-
tractive for research. Given the youth of most popu-
lations of C. nemoralis in Eastern Europe, a detailed 
description of their polymorphism could provide an 
important basis for monitoring possible subsequent 
changes.

In Ukraine, the shell colour and banding polymor-
phism in C. nemoralis has so far been quantitatively 
studied almost exclusively in the west of the coun-
try (Gural-Sverlova et al. 2020, Gural-Sverlova 
& Lyzhechka 2021, Gural-Sverlova & Gural 
2023, 2025a), mainly in Lviv and its immediate sur-
roundings (Gural-Sverlova et al. 2021b, Gural-
Sverlova & Kruglova 2022, Gural-Sverlova et 
al. 2024a). In recent years, however, we have accu-
mulated quite a lot of data that has not yet been pub-
lished. In eastern Ukraine, the phenotypic composi-
tion of one population of C. nemoralis from Donetsk 
has been described so far (Martynov & Nikulina 
2023). Balashov & Markova (2021) list some phe-
notypes recorded in the central (Kyiv and surround-
ing areas) and southern (Odesa) parts of the coun-
try. In addition, a fairly large number of C. nemoralis 
photographs from different administrative regions of 
Ukraine have already been accumulated in citizen sci-
ence databases (iNaturalist 2025, UkrBIN 2025).

In this paper we have aggregated the available 
quantitative and qualitative data on the shell poly-
morphism of C. nemoralis in Ukraine, and, as far as 
possible, attempted to assess the level of phenotypic 
diversity in recently formed populations of this spe-
cies. In the future, this may become a good basis for 
monitoring possible changes in the phenotypic com-
position of C. nemoralis populations in urbanised ar-
eas of Ukraine.

MATERIAL AND METHODS

We analysed available data on the shell coloura-
tion in populations of C. nemoralis, found in different 
parts of Ukraine at the beginning of the 21st century:
1.	 own collecting and observations in the west of 

Ukraine, primarily in Lviv and its immediate sur-
roundings, made from 2019 to 2025 and partially 
used in previous publications (Gural-Sverlova 
et al. 2020, 2021b, 2024a, Gural-Sverlova & 
Gural 2021a, 2023, 2025a, Gural-Sverlova & 

Lyzhechka 2021, Gural-Sverlova & Kruglova 
2022);

2.	 some samples from other collectors, donated to 
the malacological collection of the State Museum 
of Natural History in Lviv;

3.	 published data from other researchers (Balashov 
& Markova 2021, Martynov & Nikulina 2023);

4.	 observations in two citizen science databas-
es currently popular in Ukraine (iNaturalist 
2025, UkrBIN 2025), as well as some posts on 
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the social network Facebook and personal corre-
spondence with the authors, if this information 
was confirmed by photographs that allow for the 
reliable identification of the species (C. nemoralis) 
and the shell colouration (ground colour, banding 
pattern).
In total, we aggregated and analysed qualitative 

data for more than 70 localities (usually settlements, 
less often their environs) from 17 administrative re-
gions of Ukraine (Appendix 1). Quantitative data, 
primarily for the western part of the country, are 
presented in Appendix 2: seven regions, 28 locali-
ties, almost a hundred collection sites, more than 13 
thousand specimens. Figure 1 shows the locations of 
all localities mentioned in Appendices 1 and 2.

Samples were usually collected at sites without 
significant anthropogenic barriers that would im-
pede the movement of snails (Sverlova 2002b). 
Their size often did not exceed the diameter of the 
panmictic unit, which for C. nemoralis is estimated 
at 50–60 (Jones et al. 1977) or 100 m (Schnetter 
1950). When searching for populations of C. nemora­
lis, we paid particular attention to sites with relatively 
young ornamental plantings, especially the currently 
popular thujas, junipers, and other conifers, as well 
as areas adjacent to garden centres, either operating 
or recently closed. Two typical habitats of C. nemoralis 
in Lviv are shown in Gural-Sverlova et al. (2021a: 
fig. 2).

In most cases, phenotypes were counted only for 
adult live snails or their empty shells with well-pre-
served colouration. The surface of empty shells was 
sometimes moistened with water, which made it 
possible to better distinguish their ground colour. If 
the related species C. hortensis was completely absent 
at the collection sites, and the abundance of C. nemo­
ralis was low (Boiarka in the Kyiv region, Rava-Ruska 
in the Lviv region) or the population had an inter-
esting colouration trait (spotted and split bands in 
Chortkiv, Ternopil region, see in Gural-Sverlova et 
al. 2021a: fig. 5), samples could additionally include 
immature specimens with a shell diameter of at least 
1 cm. Since the bands on Cepaea shells do not ap-
pear immediately and not all at the same time, using 
younger specimens may lead to an incorrect determi-
nation of the banding type. Immature individuals of 
the two Cepaea species also cannot always be reliably 
distinguished. This is especially true of yellow un-
banded shells common in C. hortensis.

The shell ground colour was classified as yel-
low (Y), pink (P), or brown (B). The group of yel-
low shells traditionally also included those with a 
white ground colour (Fig. 2, top), occurring in both 
Cepaea species (Gural-Sverlova & Gural 2022a). 
Unlike western Ukrainian populations of C. horten­
sis (Gural-Sverlova & Gural 2025b), white shells 
in C. nemoralis are found much less frequently here 

and are present in far from all populations (Gural-
Sverlova et al. 2021b: 55). Therefore, we did not 
consider it appropriate to distinguish them as a sep-
arate group.

In the group of pink shells, the ground colour 
varied from orange (Fig. 3, left) or pale greyish-pink 
to intense pink. We considered orange to be a com-
bination of pink and yellow (maybe as a result of 
incomplete dominance of pink in heterozygotes?). 
Moreover, neither C. nemoralis nor C. hortensis ever 
produce orange shells in areas where pink ones are 
absent.

The third group included unbanded shells with 
a brown ground colour of varying intensity (Fig. 4), 
but most often dark, sometimes with a lilac or cherry 
tint (Fig. 5). Brown banded shells were absent.

For possible reasons for the large variation in 
shell colour within the groups described above, see 
Chowdhury et al. (2024).

According to the banding pattern, the shells were 
divided into four groups: unbanded, mid-banded, 
three-banded, and five-banded. In the group of un-
banded shells, dark spiral bands were usually com-
pletely absent; only traces of them could occasionally 
be seen, more often near the aperture itself.

Shells with one distinct central (third) band were 
classified as mid-banded. Occasionally, the dark band 

Fig.  1. Localities of C. nemoralis in Ukraine (top) and its 
Lviv region (bottom), mentioned in Appendices 1 
and 2 (qualitative and quantitative data on the pheno-
typic composition, in red) or only in Appendix 1 (qual-
itative data, in green)
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was absent (a modification), but a lighter zone was 
visible on the shell periphery (Fig. 6), which is not 
the case for true (heritably) unbanded specimens. 

Such specimens, in particular, can be sometimes ob-
served where there are no true unbanded shells, but 
mid-banded ones are often found (Gural-Sverlova 

Figs 2–10. Specimens of C. nemoralis from Lviv designated as yellow (2), pink (3), brown (4, 5), mid-banded (6–8), and 
three-banded (9, 10). For more details, see Material and Methods
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et al. 2021b). Also included in this group were shells 
with one, or less often two, weak (blurred, rudimen-
tary) bands below (Fig. 7) or above the shell periph-
ery (Fig. 8).

In the three-banded group, the two upper bands 
are usually completely absent, occasionally appear-
ing as traces or blurred. The three lower bands are 
distinct and may fuse together (Fig. 10), sometimes 
one of them is missing, weak, or appears on the shell 
somewhat late (Fig. 9).

Five-banded shells usually have five distinct spiral 
bands, discrete or fused. Sometimes one of the bands 
is missing (commonly the second or third from the 
top).

The combination of ground colour and banding 
gives nine variants of the shell colouration recorded 
in Ukraine. Below are their symbols in alphabetical 
and numerical order:
	– B-0 – brown unbanded;
	– P-0 – pink unbanded;
	– P-1 – pink mid-banded;
	– P-3 – pink three-banded;
	– P-5 – pink five-banded;
	– Y-0 – yellow unbanded;
	– Y-1 – yellow mid-banded;
	– Y-3 – yellow three-banded;
	– Y-5 – yellow five-banded.

RESULTS

Today, both the greatest colouration diversity 
(Table 1) and the largest number of C. nemoralis ob-
servations (Fig.  1) have been recorded in western 
and central Ukraine. This primarily concerns Lviv 
and Kyiv with their immediate surroundings. All 
nine variants of the shell colouration, including the 
rare brown shells without bands, were also found in 
Ternopil (regional centre in western Ukraine) and 
near a large garden centre in Horodok, Lviv region. 
From the Khmelnytskyi region, adjacent to Ternopil 
one, some observations of C. nemoralis with a yellow 

five-banded shell are currently known, in particular 
from the botanical garden of Khmelnytskyi National 
University. Although in Khmelnytskyi itself, anoth-
er phenotype (pink unbanded) was also found twice. 
Data for other parts of Ukraine (the east and espe-
cially the south) is so far very scarce.

In different settlements of Ukraine (Table 1), the 
most frequently observed specimens of C. nemoralis 
were those with yellow five-banded, pink unband-
ed, and yellow mid-banded shells, and somewhat 
less frequently those with pink five- and mid-band-

Table 1. Phenotypes of C. nemoralis recorded in different regions of Ukraine (numbers indicate the number of settlements, 
for more details see Appendix 1)

Administrative regions
Phenotypes

Y-0 Y-1 Y-3 Y-5 P-0 P-1 P-3 P-5 B-0
Western Ukraine

Chernivtsi – – – – – 1 1 – –
Ivano-Frankivsk 1 4 2 4 7 6 1 4 –
Khmelnytskyi – – – 3 1 – – – –
Lviv 11 17 13 17 14 12 11 14 5
Rivne – 1 2 1 1 1 – 1 –
Ternopil 2 2 2 2 2 2 2 2 1
Transcarpathian – – – – – – – 2 –
Volyn 3 3 – 4 3 3 – 2 –

Central Ukraine
Dnipropetrovsk – 1 – 1 – – 1 – –
Poltava – – – – – 1 – – –
Kyiv 2 5 4 5 9 3 2 5 2
Vinnytsia – – 1 – – – – – –
Zhytomyr – – – 1 – – – – –

Eastern Ukraine
Donetsk – 1 – 1 – 1 – 1 –
Kharkiv – 1 – 1 1 1 – 1 –

Southern Ukraine
Odesa – 1 1 – – – – – –
Number of regions 5 10 7 11 8 10 6 9 3
Number of localities 19 36 25 40 38 31 18 32 8
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Table 2. Qualitative composition of phenotypes in C. nemoralis samples from western Ukraine (for the quantitative com-
position of samples, see Appendix 2)

Parameters
Sample size (number of specimens)

less than 20 from 20 to 50 more than 50
Number of samples 48 37 32

Number of phenotypes per sample
Min–Max 1–8 2–8 2–9
Mean 3.3 4.4 6.1

Percentage of samples monomorphic for the following traits (combination of traits)
Ground colour 20.8 8.1 –
Presence / absence of bands 37.5 29.7 3.1
Banding type 22.9 2.7 –
Ground colour and presence / absence of bands 14.6 2.7 –
Ground colour and banding type 12.5 – –

Percentage of samples polymorphic for both traits
Ground colour and banding type 68.7 89.2 100
Ground colour and presence / absence of bands 56.2 64.9 96.9

Percentage of samples missing the following phenotypes (phenotype groups)
Unbanded 33.3 29.7 3.1
Unbanded with yellow colour 70.8 67.6 50.0
Unbanded with pink colour 43.8 35.1 12.5
Mid-banded 54.2 21.6 18.8
Three-banded 68.8 73.0 34.4
Five-banded 12.5 5.4 9.4
Yellow 8.3 5.4 –
Pink 16.7 2.7 –
Brown 95.8 91.9 78.1

Table 3. Variability of the phenotypic composition in C. nemoralis populations from western Ukraine and some other areas 
of Eastern Europe (for western Ukraine, only samples of 20 or more specimens were taken into account; if there were 
several such samples from one location, see Appendix 2, the average frequencies of phenotypes in them were used)

Phenotypes (phenotype groups)
Western Ukraine

(this paper)

Moscow Region, Russia 
(Gural-Sverlova & 

Gural 2021a)

Minsk, Belarus
(Gural-Sverlova & 

Kruglova 2022)
Mean Min–Max Mean Min–Max Mean Min–Max

Phenotypes (B-0 is not mentioned because its frequencies almost always coincide with those of brown shells), %
Y-0 6.1 0–43.4 2.4 0–21.6 10.1 0–38.4
Y-1 12.8 0–62.4 5.7 0–21.0 34.4 2.5–90.9
Y-3 4.2 0–61.4 2.5 0–17.4 1.7 0–9.9
Y-5 20.9 0–66.7 12.8 0–40.7 14.5 0–48.9
P-0 25.3 0–77.3 19.1 0–56.0 3.3 0–27.4
P-1 10.4 0–52.4 21.8 0–71.3 23.7 0–86.0
P-3 2.8 0–34.4 3.7 0–20.5 3.0 0–25.2
P-5 14.7 0–58.3 17.2 0–37.9 5.0 0–16.2

Phenotype groups, %
Yellow 44.0 0–100 23.4 0–48.4 60.7 10.7–100
Pink 53.2 0–100 61.8 39.5–100 35.1 0–89.2

Brown 2.7 0–48.7 14.8 0–58.6 4.2 0–24.0
Unbaded 34.1 0–82.7 36.2 0–74.5 17.6 0–71.2

Mid-banded among banded 33.3 0–100 37.9 2.8–87.3 65.2 17.8–98.1
Three-banded among multi-banded 16.7 0–100 16.5 0–69.2 19.9 0–91.7
Light coloured (Y-0, Y-1, P-0, P-1) 54.6 0–100 49.0 17.8–89.4 71.5 32.6–97.0
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ed shells. Other colouration variations, especially 
brown shells, can be considered rare or sporadically 
occurring. This, in general, coincided with the results 
of the qualitative (Table 2) and quantitative (Table 3) 
analysis of the phenotypic composition in western 
Ukrainian samples of C. nemoralis. The only exception 
was the rather frequent (more than 50%) absence of 
shells with one central band in small samples of this 
species (Table 2). On average, in the quantitatively 
analysed samples from western Ukraine, about 25% 
of specimens had a pink unbanded shell, and about 
21% had a yellow shell with five bands (Table 3).

Samples from western Ukraine were usually 
polymorphic both in the shell colour and banding 
(Table 2). Even among small samples, this was true 
for more than half of them. As expected, the average 
number of phenotypes found increased with sample 
size, while the proportion of samples that are mono-
morphic for one or two traits decreased. In samples 
containing at least 20 specimens, monomorphism 
was most often manifested only in the presence/ab-
sence of bands due to the absence of unbanded shells. 
However, even in such cases, variability in ground 
colour and banding type (mid-banded, three-banded 
or five-banded) among banded shells almost always 
persisted.

The ratio of phenotypes in samples was very var-
iable (Table 3). Any of the phenotypes, even the rar-
est one, could locally be the prevailing colouration 
variant. But most often it was a pink unbanded shell, 
especially where the proportion of the predominant 
phenotype was 50% or more (Table 4). On the other 
hand, any of the common phenotypes could be com-
pletely absent in some areas. Thus, of the 60 sites 

used for the quantitative analysis of the phenotypic 
composition in western Ukrainian populations of C. 
nemoralis (Table 3), the above-mentioned P-0 pheno-
type was prevailing at 22 sites and absent at eight.

On average, banded shells occurred at higher fre-
quency than unbanded ones, multi-banded shells 
than mid-banded ones, and five-banded shells than 
three-banded ones (Table 3). However, the average 
number of light phenotypes, which we consider to 
include not only unbanded but also mid-banded 
shells with yellow and pink ground colours slight-
ly exceeded that of darker ones (multi-banded and 
brown shells) (Table 3). Pink unbanded shells were 
present in more samples than yellow unbanded ones 
(Table 2).

DISCUSSION

The first reports of C. nemoralis findings in many 
settlements of Ukraine appeared quite recently, often 
in the last few years (Gural-Sverlova et al. 2024a, 
iNaturalist 2025, UkrBIN 2025). However, it is 
already safe to assume that we are witnessing the 
beginning of a rather rapid transformation of this 
species into a common component of urban fauna, 
at least in the western and central parts of the coun-
try. Somewhat earlier, a similar process was observed 
for another western invader, Arion vulgaris Moquin-
Tandon, 1855 (Balashov et al. 2018), which is still 
the most widespread in western and central Ukraine 
(Gural-Sverlova et al. 2024b: fig. 19). Numerous 
garden centres, which often import seedlings of gar-
den and ornamental plants from abroad, could have 
played a decisive role in both the initial penetration 
of both species into different parts of Ukraine and 
in their subsequent dispersal (Gural-Sverlova & 
Gural 2025a). Already a century ago, Boettger 

(1926) noted that both C. nemoralis and C. hortensis 
are easily spread along with garden plants, which 
even then made it problematic to determine the ex-
act boundaries of their natural ranges.

Nowadays, seedlings are usually sold in contain-
ers with soil or a special potting mix. The overgrown 
roots together with the soil form a dense lump, 
which is transferred undamaged from the container 
to the planting site. This way, the root system of the 
seedling remains intact, and the seedling takes root 
better. On the other hand, this creates very favour-
able conditions for the unintentional dispersal of a 
number of land mollusc species. These could be eggs 
laid in the ground, juveniles and even adults using 
containers as shelters. It is no coincidence that re-
cently formed populations of both C. nemoralis and 
the related species C. hortensis (secondary introduc-
tions of the latter) in western Ukraine are usual-
ly found at sites with young ornamental plantings, 

Table 4. Percentage of sites where one of the phenotypes 
was prevailing (the total number of sites and the min-
imum size of the samples used in the calculations are 
similar to Table 3)

Phenotypes

Proportion of the prevailing 
phenotype

50% or more
(26 sites)

less than 50%
(34 sites)

Y-0 – 8.8
Y-1 11.5 5.9
Y-3 3.8 2.9
Y-5 15.4 23.5
P-0 50.0 26.5
P-1 3.8 14.7
P-3 – 5.9
P-5 15.4 5.9
B-0 – 5.9



	 Nina Gural-Sverlova, Taras Rodych, Roman Gural

especially conifers, or near them (Gural-Sverlova 
et al. 2021a, Gural-Sverlova & Gural 2025b). 
These can be both public places and areas with pri-
vate houses. We previously observed a similar pat-
tern in the initial stages of the colonisation of Lviv by 
A. vulgaris (Gural-Sverlova et al. 2024b). However, 
due to its high locomotor activity, this species soon 
spread over almost all suitable urban habitats, be-
coming ubiquitous.

Cepaea species can be brought to garden centres 
repeatedly from different foreign sources, further in-
creasing the phenotypic diversity of the populations 
formed there. Large batches of “infected” seedlings 
may also be delivered there at once. It is not with-
out reason, that the greatest number of inherited 
variants of the shell colouration in both C. nemora­
lis and C. hortensis was discovered by us near two of 
the largest garden centres in the Lviv region: Plants 
Club in Pidbirtsi and Elit Flora in Horodok (Gural-
Sverlova & Gural 2022a, 2025a). Thus, large 
populations of Cepaea can arise in garden centres 
and adjacent areas, facilitating not only their further 
dispersal along with the products sold, but also the 
maintenance of a sufficiently high level of phenotypic 
diversity in recently colonised regions.

When landscaping public and private areas, the 
phenotypic diversity of newly formed Cepaea popula-
tions, in addition to random factors (founder effect), 
obviously depends on the number of planted seed-
lings and the degree of their “infection” with Cepaea. 
It is not surprising that at those sites of Lviv and 
its immediate environs where we recorded a recent 
co-introduction of two Cepaea species, the phenotyp-
ic diversity of C. nemoralis was usually higher (Gural-
Sverlova et al. 2024a). This may be due to the larger 
number of founder individuals. Where only C. nemor­
alis was introduced relatively recently, we often not-
ed the absence of phenotypes less common in the 
study area: brown, three-banded, yellow unbanded 
shells, see Results. Moreover, a clearly pronounced 
predominance of one variant of the shell colouration 
was also more often observed there. Most commonly 
it was a pink unbanded or yellow mid-banded shell.

Secondary introductions of C. hortensis, coinciding 
in time with the beginning of the rapid dispersal of 
C. nemoralis over urbanised areas, have already led to 
the appearance in western Ukraine of many inherited 
colouration traits that were absent in the descend-
ants of the primary introduction (second half of the 
20th century). Among them there are both the col-
ouration forms common for C. hortensis (yellow band-
ed and pink shells), and rarer ones (brown shells) as 
well as traits that are sporadically found even in the 
natural range of this species (dark shell lip, band-
ed shell with the absence of the second and fourth 
bands) (Gural-Sverlova & Gural 2023, 2025b). 
In another part of Eastern Europe, far distant from 

western Ukraine (Moscow region of Russia), where 
the first known populations of C. hortensis were dis-
covered just over 10 years ago (Egorov 2015), shells 
with a dark lip were also recorded in one of them 
almost immediately (Egorov 2018: fig. 5F; Gural-
Sverlova & Gural 2021b: fig. 5A). In the Moscow 
region, a dark lip was present only in some pink un-
banded shells; other phenotypes (yellow unbanded, 
yellow banded, pink banded) had a light lip typical 
of C. hortensis, sometimes with only a slight pinkness 
in the columellar area (Gural-Sverlova & Gural 
2021b). In western Ukraine, where the dark lip in 
C. hortensis has so far been recorded only from Lviv 
and the Lviv region, it is usually found in all pink 
shells in the population (both banded and unband-
ed), and somewhat less frequently also in all brown 
or some yellow shells (Gural-Sverlova & Gural 
2025b). Thus, although C. hortensis has only recently 
appeared in many areas of Eastern Europe, two cases 
of independent importation of carriers of a rare allele 
causing atypical lip colouration have already been 
discovered there.

Unlike C. hortensis, both in Ukraine, with its 
best-studied western part, and in other areas of 
Eastern Europe, almost no colouration traits have 
been recorded in C. nemoralis that could be consid-
ered rare or sporadically occurring in the natural 
range. Even brown banded shells are almost com-
pletely absent here (Gural-Sverlova et al. 2021a: 
table 1). The only exception is an interesting pop-
ulation of C. nemoralis in the Ternopil region of 
Ukraine (Chortkiv), where many banded shells had 
the uneven pigmentation of bands, making them 
appear spotty, almost intermittent (interrupta form), 
sometimes longitudinally split (Gural-Sverlova 
& Lyzhechka 2021, Gural-Sverlova et al. 2021a: 
fig. 5). Such band colouration is inherited in a linked 
manner with the shell ground colour (Murray 
1975). According to Schilder & Schilder (1957: 
map 77), there are two centres in Europe where 
this trait is most common and where it could have 
arisen independently: in the north (Denmark, north-
ern Germany, see also Schlesch 1952, Schilder & 
Schilder 1953b) and the south (northern Italy and 
southern France up to the Pyrenees). In the first case, 
spotted bands are more often present in pink shells 
than in yellow ones. In the second case, rather the 
opposite trend is observed (Schilder & Schilder 
1957: 165). In a large sample from Chortkiv that we 
examined in 2020 (Gural-Sverlova & Lyzhechka 
2021), unevenly coloured (spotted) bands were pres-
ent in about 18% of yellow and about 41% of pink 
banded shells.

In Ukrainian populations, as in other Eastern 
European populations of C. nemoralis, there is usu-
ally no variability in the lip colouration. However, at 
one site in Lviv we found three adult specimens with 



	 Phenotypic diversity of Cepaea nemoralis in Ukraine	

lighter coloured bands and lip: from a light pink lip 
combined with brownish-pink bands to hyalozonate 
bands, a pale shell and a white lip with a barely no-
ticeable pinkish tint (Gural-Sverlova et al. 2021a: 
fig. 6). In another Lviv population, one juvenile with 
hyalozonate bands was discovered (Gural-Sverlova 
et al. 2021b). Although such colouration forms are 
heritable in C. nemoralis (Murray 1975), it is possi-

ble that these single individuals were modifications. 
For comparison: in some populations of C. hortensis 
with signs of secondary introductions observed in 
the Lviv region (Gural-Sverlova & Gural 2025b), 
hyalozonate (completely colourless and transparent) 
or more often just weaker pigmented bands can be 
present in a fairly large number of banded specimens. 
According to Schilder & Schilder (1957), a white 

Table 5. Values of the inbreeding coefficient (Fst) in some European areas, according to literature data and our research 
(the frequencies of mid-banded shells were calculated from the number of banded ones)

Locality, country, literature source Comments Inbreeding coefficient Fst
Yellow Unbanded Mid-banded

Within the natural range
Central England (Cameron & von 
Proschwitz 2020)

Well established populations 0.116 0.096 0.137

City of Sheffield, England (Cameron et 
al. 2009)

Within the natural range, but actively 
colonising the city only in the last 
decades

0.207 0.350 0.284

Outside of the natural range, Northern Europe
City of Göteborg, Sweden (Cameron et 
al. 2014)

Introduced no later than the middle of 
the 19th century, increased spread in the 
last decades

0.212 0.302 0.277

Town of Skara, Sweden (Cameron & von 
Proschwitz 2025)

Introduced no earlier than the 21st 
century

0.152 0.179 0.109

Island of Gotland, Sweden (Cameron & 
von Proschwitz 2019)

First recorded in the second half of the 
19th century, but remained uncommon 
and restricted through the first half of 
the 20th century

0.037 0.271 0.249

Island of Öland, Sweden (Cameron & 
von Proschwitz 2020)

Reliably recorded only in the 21st 
century

0.107 0.071 0.254

East of the natural range, Central Europe
City of Wrocław, south-western Poland 
(Cameron et al. 2009)

Introduced over a century ago 0.089 0.092 0.123

Rural areas around city of Wrocław, 
south-western Poland (Pokryszko et al. 
2012)

Probably recently established 
populations

0.137 0.249 0.314

Town of Kudowa Zdrój, south-western 
Poland (Cameron & von Proschwitz 
2025)

Probably introduced no earlier than the 
late 20th - early 21st century

0.049 0.110 0.072

City of Rzeszów, south-eastern Poland, 
calculated based on data in Ożgo (2005), 
given according to Gural-Sverlova & 
Egorov (2021)

Introduced at the end of the 19th 
century

0.163 0.193 0.153

Subcarpathian Voivodeship, south-eastern 
Poland (similar to the previous)

5 settlements, including Rzeszów (see 
above)

0.194 0.218 0.186

All Poland (Ożgo et al. 2019) Introduced to different parts of the 
country, possibly with the exception of 
its north (along the Baltic Sea)

0.219 0.250 0.284

East of the natural range, Eastern Europe
City of Lviv, Ukraine (Gural-Sverlova & 
Kruglova 2022)

First attempt at introduction at the 
end of the 19th century, but active 
colonisation of the city in recent decades

0.263 0.225 0.390

Western Ukraine (this paper) Four administrative regions, but mainly 
Lviv and its surroundings

0.238 0.314 0.396

City of Minsk, Belarus (Gural-Sverlova 
& Kruglova 2022)

Introduced probably no earlier than the 
late 20th or early 21st century

0.291 0.280 0.387

Moscow region, Russia (Gural-Sverlova 
& Egorov 2021)

First introduced in the early 1980s; 
Moscow and 7 other settlements

0.187 0.243 0.265
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lip in combination with a well-expressed ground col-
our and dark bands, which cannot be considered a 
manifestation of albinism, is found in C. nemoralis 
only in limited areas, but within them it can be com-
mon. Such shells are not yet known from Eastern 
Europe.

A characteristic feature of the western Ukrainian 
populations of C. hortensis is the very high frequen-
cy of unbanded specimens, which we tend to inter-
pret as a possible consequence of climatic selection 
in a more continental climate (Gural-Sverlova & 
Gural 2025b). In our samples of C. nemoralis from 
the same area, on average only about a third of in-
dividuals had unbanded shells (Table 3). Even if we 
additionally take into account shells with one cen-
tral band, the total number of light phenotypes (Y-0, 
Y-1, P-0, and P-1) in C. nemoralis samples from west-
ern Ukraine is, on average, approximately 1.5 times 
lower than that of unbanded shells in C. hortensis. In 
other areas of Eastern Europe compared in Table 3, it 
exceeded 70% only in Minsk (Belarus), mainly due 
to the mid-banded shells frequently found there, and 
despite the low proportion of unbanded ones.

We cannot yet say what causes the differences in 
the proportion of light phenotypes in the two Cepaea 
species in western Ukraine. All the populations of C. 
nemoralis that we studied are still very young, while 
the descendants of the primary introduction of C. hort­
ensis to western Ukraine had already widely spread 
in Lviv and the Lviv region before the beginning of 
the 21st century. It is possible that the influence of 
climatic selection may become more pronounced in 
western Ukrainian populations of C. nemoralis over 
time. Only long-term monitoring at model sites 
can confirm or refute this. It is also possible that C. 
nemoralis populations are more polymorphic, so that 
even strong climatic selection does not lead (or does 
not lead as quickly) to such a pronounced prevailing 
of any one phenotype or trait in them. Although even 
now, at sites where one phenotype clearly predom-
inates (50% or more, see Table 4), it is more often 
light (usually pink unbanded, less often yellow with 
a central band), and not dark (yellow or pink with 
five bands). Based on the monograph by Schilder 
& Schilder (1957: table 13), who summarised the 
data on the phenotypic composition of two Cepaea 
species from different parts of their ranges, unband-
ed shells are found in C. nemoralis, in general, notice-
ably less frequently than in C. hortensis.

In the three best-studied areas of Eastern Europe 
(western Ukraine and especially Lviv with its imme-
diate surroundings, the Moscow region in Russia, 
and Minsk in Belarus), presented in Table 3, not only 
the average level of phenotypic diversity (Gural-

Sverlova & Kruglova 2022: table 3), but also the 
average ratio of different inherited traits (different 
variants of the shell ground colour and banding) 
and the phenotypes formed by their combination 
are quite similar. We had previously found statisti-
cally significant differences for only a few of them. 
Compared to western Ukraine, in the Moscow region 
yellow shells were significantly less common, and 
pink shells with one central band were significantly 
more common (Gural-Sverlova & Gural 2021a: 
table 2). In Minsk, the main differences from Lviv 
were related to the rare occurrence of pink unband-
ed shells and a high proportion of mid-banded ones 
(Gural-Sverlova & Kruglova 2022: table 3). In 
all cases, the variability of the phenotypic composi-
tion of populations within each studied area was very 
higher than the differences between areas.

Recently, the possible relationship between the 
level of phenotypic variability in introduced and/or 
urban populations of both Cepaea species and the 
time when they colonised certain areas has been 
analysed (Cameron et al. 2009, 2014, Cameron & 
von Proschwitz 2020, Gheoca et al. 2019, etc.). 
It has been suggested that a high level of variability, 
assessed by the inbreeding coefficient Fst, is charac-
teristic of recently populated areas, both within the 
natural range and outside it (Cameron et al. 2009). 
However, low Fst values even in recently colonised 
areas may also be caused by common origin and/
or strong climatic selection outside natural rang-
es (Cameron & von Proschwitz 2020, Gural-
Sverlova & Gural 2022b). Populations of C. nemo­
ralis from different regions of Eastern Europe show 
high Fst values (Table  5), which is quite expected 
given their youth and the high probability of heter-
ogeneous origin (from different European countries 
through different garden centres or other routes).
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APPENDIX 1

The shell colouration of C. nemoralis recorded in different localities of Ukraine: ap2 – for quantitative data see Appendix 2, 
FB – Facebook, iN – iNaturalist, LD – literature data, PM – personal messages from other observers, supported by 
photographs, PO – personal observations of the authors, SOC – samples of other collectors, UB – UkrBIN. The aster-
isks indicate the settlements, the samples from which are stored in the malacological collection of the State Museum 
of Natural History in Lviv, Ukraine. For other designations, see Material and Methods

Settlements Years
Phenotypes

Information sources
Y-0 Y-1 Y-3 Y-5 P-0 P-1 P-3 P-5 B-0

Chernihiv region
Pryluky 2023 – – – – – ? ? – – iN

Chernivtsi region
Chernivtsi 2018–2025 – – – – – + + – – FB, iN

Dnipropetrovsk region
Novooleksandrivka 2021 – + – + – – + – – UB

Donetsk region
Donetsk 2022 – + – + – + – + – LD, ap2

Ivano-Frankivsk region
*Ivano-Frankivsk 2019–2025 – + – – + + – – – PO, iN, ap2
*Burshtyn 2025 – – – – – + – – – PO
*Bohorodchany 2019 – + – + + + – + – PO, ap2
Dzvyniach 2025 – – – – – – – + – UB
*Huta 2024 – – – – + – – – – PO
Khomiakivka 2025 – – – – – – + – – iN
Nadvirna 2022–2023 – – + – + – – – – iN
near Solotvyn 2023 – – – – – + – – – iN
*Stara Huta 2024 + + – + + + – + – PO, iN, ap2
*Uhryniv 2018–2019 – – + + + + – + – PO, iN, UB, ap2
*Zahvizdia 2025 – + – + + – – – – PO, ap2

Kharkiv region
Kharkiv 2019–2025 – + – + + + – + – iN, FB

Khmelnytskyi region
*Khmelnytskyi and surroundings 2020–2025 – – – + + – – – – iN, PM, SOC, UB, ap2
Dunaivtsi district 2023 – – – + – – – – – iN
Kytaihorod 2007 or 2008 – – – + – – – – – SOC
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Settlements Years
Phenotypes

Information sources
Y-0 Y-1 Y-3 Y-5 P-0 P-1 P-3 P-5 B-0

Kyiv region
Kyiv 2019–2025 + + + + + + + + + iN, FB
*Boiarka 2025 – + – – + + – + – iN, SOC, ap2
near Boryspil (airport) 2024 – – – – + – – + – iN
Bucha 2023 – – – – + – – – – iN
Chabany 2024 – – – + + ? ? – – iN
Irpin 2023–2025 – + – – + – – – ? iN
near Liutezh 2025 – – + – – – – – – iN
Romankiv 2022 – – – + – – – – – iN
Severynivka 2020 – – + – – – – – – iN
Shkarivka 2021 – + – – – – – – – iN, UB
Sofiivska Borshchahivka 2020–2025 + + + + + + + + + iN, LD
near Supii Lake 2021 – ? ? – – – – – – iN
Vyshhorod and surroundings 2019–2020 – – – + + – – + – iN, LD, UB
Zabíria 2018 – – – – + – – – – iN

Lviv region
*Lviv 2019–2025 + + + + + + + + + PO, iN, ap2
*Birky 2024 – – + + – – – – – PO
*Briukhovychi 2024 + + + + + + + + + PO, ap2
near *Davydiv 2021–2024 – + + + + + – + – PO, ap2
*Horishnii 2025 – + – ? + – – – + PO
*Horodok 2023 + + + + + + + + + PO, ap2
*Konopnytsia 2023 – + + + – + + + – PO, ap2
*Malekhiv 2022–2025 – – + + + – – + – PO, ap2
*Mostyska 2025 – + – + + + – – – PO
*Pidbirtsi 2021–2024 + + + + + + + + + PO, ap2
*Rava-Ruska 2024 + + – + – + – – – PO, ap2
Rudno and surroundings 2022–2025 + + + + + + + + – PO, ap2
*Sambir 2025 + + + + – – + – – PO, ap2
*Sokilnyky 2023–2025 + + – + + – + + – PO, ap2
*Solonka 2021–2023 – + – + + + + + – PO, ap2
near Staryi Sambir 2023 + – – – – – – – – UB
*Stebnyk 2023–2024 + – + – + + – + – PO, ap2
*Stryi 2025 – + – + – + + + – PO, ap2
*Truskavets 2025 – + + – – – + + – SOC, iN
Vynnyky 2024 – – – – + – – – – iN
*Zubra 2019–2020 + + – + + – – + – PO, ap2
Zymna Voda 2023 – + + + – – – – – PO, ap2

Odesa region
Odesa 2020–2021 – + + – – – – – – iN, LD

Poltava
Kremenchuk 2020 – – – – – + – – – FB

Rivne region
Rivne 2022–2025 – + + + + + – + – iN
Sarny 2018 – – + – – – – – – UB

Ternopil region
*Ternopil 2022–2023 + + + + + + + + + PO, FB, ap2
*Chortkiv 2017–2021 + + + + + + + + – SOC, PM, UB, ap2

Transcarpathian region
Uzhhorod 2023–2024 – – – ? – – – + – iN
Berehove 2025 – – – – – – – + – iN
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Settlements Years
Phenotypes

Information sources
Y-0 Y-1 Y-3 Y-5 P-0 P-1 P-3 P-5 B-0

Volyn region
*Lutsk 2025 – + – + – – – – – PO, iN
Khobultova 2025 + – – – – – – – – iN
Kovel 2020–2023 + – – + – + – – – iN
Novovolynsk and surroundings 2021–2023 – ? ? – + ? ? – – FB, iN
Rozhyshche 2022 – – – + – – – – – FB
*Svitiaz 2021 + + – + + + – + – SOC, ap2
*Volodymyr and surroundings 2022–2025 ? + – ? + + – + – PO, iN, ap2

Vinnytsia region
Vinnytsia 2024 – – + – – – – – – iN

Zhytomyr region
Zhytomyr 2018 – – – + – – – – – UB
Berdychiv 2023 – – – – – – ? ? – iN

APPENDIX 2

Composition of C. nemoralis samples from Ukraine. Pluses indicate the phenotypes that were observed only in immature 
individuals. Samples marked with one asterisk were collected by the first and third authors; those marked with two 
asterisks were collected by the second author. For other designations, see Material and Methods

Settlements Coordinates Years
Phenotypes

Total
Y-0 Y-1 Y-3 Y-5 P-0 P-1 P-3 P-5 B-0

Donetsk region (Martynov & Nikulina 2023)
Donetsk 48°00'44.4"N, 37°48'06.7"E 2022 – 44 – 24 – 229 – 69 – 366

Ivano-Frankivsk region
Ivano-Frankivsk 48°56'49.6"N, 24°41'48.2"E 2019* – + – – 9 3 – – – 12
Bohorodchany 48°48'42.3"N, 24°32'31.7"E 2019* – – – 29 66 – – – – 95

48°48'46.9"N, 24°32'34.3"E 2019* – 3 – 58 97 5 – 196 – 359
Stara Huta 48°37'27.2"N, 24°12'49.8"E 2024* 4 2 – 5 18 1 – 2 – 32
Uhryniv 48°57'26.8"N, 24°41'25.8"E 2019* – – 1 1 2 + – 3 – 7
Zahvizdia 48°56'08.9"N, 24°41'01.5"E 2025* – 2 – 1 3 – – – – 6

Khmelnytskyi region
Khmelnytskyi 49°24'28.4"N, 26°57'43.3"E 2022 – – – 5 – – – – – 5

Kyiv region
Boiarka 50°18'24.0"N, 30°18'28.5"E 2025 – 3 – – 3 2 – 1 – 9

Lviv region
Lviv 49°49'34.9"N, 23°54'34.7"E 2022** 30 3 – 14 122 14 – 20 – 203

Ibidem 2022* 2 1 – 1 3 + – + – 7
49°49'16.0"N, 23°55'03.5"E 2020** 4 282 66 – 590 186 39 – – 1167

Ibidem 2020* – 34 11 – 99 31 8 – – 183
Ibidem 2025** 5 1324 373 2 2777 804 208 1 – 5494

49°49'31.0"N, 23°56'09.2"E 2021* – 8 – 11 1 – – – – 20
49°49'31.4"N, 23°57'27.9"E 2020* – + – 4 – 1 1 1 – 7
49°49'33.0"N, 23°57'43.1"E 2020–2021* – 16 – 3 – 14 – 2 – 35
49°49'47.0"N, 23°58'06.3"E 2025** – 4 3 1 – 11 8 3 – 30
49°49'53.1"N, 23°58'33.0"E 2020* – 48 – 28 – 8 – 6 – 90
49°49'51.8"N, 23°58'44.4"E 2022** – – 35 35 24 – 3 5 – 102

Ibidem 2022–2023* – + 18 14 12 – + 2 – 46
49°48'59.6"N, 23°57'19.6"E 2020* – 4 – 19 294 19 – 52 – 388
49°49'09.7"N, 23°57'35.0"E 2020** 1 28 – 17 37 5 – 7 – 95

Ibidem 2021* – 2 – 2 3 – – – – 7
49°49'07.1"N, 23°57'36.8"E 2021** – 8 – 6 11 13 – 2 – 40

https://www.google.com/maps/search/?api=1&query=48.012333,37.801861
https://www.google.com/maps/search/?api=1&query=48.947111,24.696722
https://www.google.com/maps/search/?api=1&query=48.811750,24.542139
https://www.google.com/maps/search/?api=1&query=48.813028,24.542861
https://www.google.com/maps/search/?api=1&query=48.624222,24.213833
https://www.google.com/maps/search/?api=1&query=48.957444,24.690500
https://www.google.com/maps/search/?api=1&query=48.935806,24.683750
https://maps.app.goo.gl/aou5hPz88Xx7oJqi7
https://maps.app.goo.gl/9PodLXkXwzF89n9s7
https://maps.app.goo.gl/qxHLCp8WAUTro7ZR6
https://maps.app.goo.gl/e6yBhQE6MShSYqBA9
https://maps.app.goo.gl/u1d4hq2AzjAempJz9
https://maps.app.goo.gl/TLFaxNBWuwmWpE548
https://maps.app.goo.gl/tz3d8DQrwodf7jws5
https://maps.app.goo.gl/64xyi8s2SyQcSRHj8
https://maps.app.goo.gl/NZ8VhTREYAGQcFj5A
https://maps.app.goo.gl/mzWaBhZwtivTS7rJ6
https://maps.app.goo.gl/W2FErQt2btyZYRk29
https://maps.app.goo.gl/qhXnAgkXLraiZ8yK9
https://maps.app.goo.gl/A87e8FdJMsJ3qNwU9
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Settlements Coordinates Years
Phenotypes

Total
Y-0 Y-1 Y-3 Y-5 P-0 P-1 P-3 P-5 B-0

Lviv 49°48'49.5"N, 23°58'32.6"E 2021* – 4 – 42 15 6 – 25 – 92
49°48'41.1"N, 23°58'24.6"E 2022** – – – 4 11 – – 6 – 21

Ibidem 2024** – – – 3 3 – – 5 – 11
49°48'37.0"N, 23°58'23.6"E 2022** – 9 – 5 20 14 – 5 – 53

Ibidem 2022* – 8 – 5 18 5 – 5 – 41
49°48'41.5"N, 23°58'29.1"E 2024** – – – 5 – – – 11 – 16
49°48'46.1"N, 23°58'31.3"E 2023** – – – 15 – – – 21 – 36
49°48'48.2"N, 23°58'36.1"E 2022–2024** – – – 3 – – – 12 – 15
49°48'37.2"N, 23°58'44.5"E 2022** – 29 – 5 – 13 – 1 – 48

Ibidem 2022* 2 27 – 4 1 7 – 1 – 42
49°48'32.1"N, 24°00'57.5"E 2022** – 2 1 3 7 – – – – 13
49°48'10.0"N, 24°00'06.5"E 2022–2023** 2 – – 5 4 – – 1 + 12

Ibidem 2023–2025* 5 – – 1 – – – 1 – 7
49°48'11.4"N, 24°00'29.8"E 2022** – – – 5 17 – – – – 22

Ibidem 2023* – – – 2 11 – – – – 13
Ibidem 2024** – – – 3 5 – – – – 8

49°48'10.9"N, 24°00'38.6"E 2022** 2 – – 23 4 2 – 19 – 50
Ibidem 2023–2025* – + – 10 – – – 9 – 19
Ibidem 2024** – – – 2 – – – 2 – 4

49°47'58.7"N, 24°02'05.9"E 2020* – 63 5 – – 18 8 – 13 107
Ibidem 2023* – 24 2 1 – 15 2 1 6 51

49°47'50.3"N, 24°03'00.7"E 2022* – 3 – 9 – 4 – 4 – 20
49°48'46.1"N, 23°59'59.3"E 2024–2025** – 10 1 11 – 9 – 1 – 32
49°49'00.4"N, 23°59'49.3"E 2023–2024** – 22 8 4 41 – – – 11 86
49°49'00.9"N, 23°59'50.7"E 2023–2025** – 13 – 1 6 – – – 19 39
49°48'58.5"N, 24°00'03.1"E 2025** – 3 – – – – – – – 3
49°49'05.8"N, 23°59'46.4"E 2023–2024** – 2 – 5 17 8 – 4 – 36
49°49'05.4"N, 23°59'46.7"E 2023–2024** – – – – 16 2 – 3 – 21
49°49'08.4"N, 23°59'40.3"E 2023–2025** – 4 – 1 – 12 – 1 – 18
49°49'20.1"N, 24°00'01.1"E 2020–2021* 28 – 20 23 1 – 3 7 – 82
49°49'27.6"N, 24°00'23.9"E 2020* – 1 7 12 19 1 4 7 – 51
49°49'37.4"N, 24°00'17.4"E 2023* – – – 10 – – – – – 10
49°49'39.6"N, 24°00'10.8"E 2023* – – 13 2 – – 2 2 – 19
49°49'43.2"N, 24°00'14.8"E 2022–2023* – 1 – 17 – – – 23 – 41
49°49'38.5"N, 23°59'51.9"E 2024–2025** – – – – 10 2 1 1 – 14
49°49'59.8"N, 24°00'26.1"E 2022–2023* 5 17 – 4 1 4 – 3 8 42
49°49'47.8"N, 24°01'32.8"E 2020–2021* 14 5 1 16 2 2 1 – 21 62
49°50'06.3"N, 24°01'34.3"E 2019–2020* – 4 13 24 33 5 7 14 3 103
49°50'05.8"N, 24°01'57.6"E 2022* – – – 1 1 – – 1 – 3
49°49'39.4"N, 24°01'06.9"E 2023* – – – 8 – – – – – 8
49°49'35.9"N, 24°01'31.4"E 2023* – – 1 2 6 – – 1 – 10
49°49'17.3"N, 24°01'12.8"E 2023** – 6 – 4 3 8 1 3 – 25
49°49'07.2"N, 24°01'32.8"E 2023–2025** – 1 – 22 10 – – – – 33
49°48'47.2"N, 24°01'21.1"E 2019–2020* 5 120 23 291 73 66 27 127 – 732

Ibidem 2020** 2 8 4 14 3 5 3 5 – 44
Ibidem 2024* – 11 – 19 10 13 3 21 – 77

49°48'59.4"N, 24°02'22.3"E 2023* 2 1 2 – – + 1 + – 6
49°48'59.7"N, 24°02'03.5"E 2023–2024** – 11 – 10 – 14 1 6 – 42

Ibidem 2023* – 6 – 1 – 8 – 4 19
49°49'27.5"N, 24°02'49.5"E 2019–2020* 13 7 4 6 6 9 7 8 – 60

Ibidem 2019** 2 1 – – 1 1 3 1 – 9

https://maps.app.goo.gl/VyYkkRoRLSKVpdb3A
https://maps.app.goo.gl/r7widcDnju4Pf51cA
https://maps.app.goo.gl/W4MS55gmCA3MDKug9
https://maps.app.goo.gl/sz5LnqgjdmyYa79Y6
https://maps.app.goo.gl/bRvuzhKftSbAmmuB6
https://maps.app.goo.gl/wbj6fCxHAw4VY8dLA
https://maps.app.goo.gl/xCtHQeVmLMriivLV9
https://maps.app.goo.gl/jzmAevwZnywi4XCa6
https://maps.app.goo.gl/ZcAQMf2qMwDkDXNm9
https://maps.app.goo.gl/qUeQPWHUbThsW9Y77
https://maps.app.goo.gl/Q7St2TWvJjxQ2jza9
https://maps.app.goo.gl/sjgNq8CAYRigNr6J9
https://maps.app.goo.gl/5aCdeU3NTDGu8ciU7
https://maps.app.goo.gl/vMZ8uFZD38YUP53i7
https://maps.app.goo.gl/9KgH1uivfmgCoLi79
https://maps.app.goo.gl/mqijyAM8btdxKGDj6
https://maps.app.goo.gl/2RqTc8WZoJ3wYqEw7
https://maps.app.goo.gl/YTS3jDin8d2ihT5u8
https://maps.app.goo.gl/toqkAxwXJFgGPGho9
https://maps.app.goo.gl/WtYrN9D9DZL2jqkd8
https://maps.app.goo.gl/84Nfh8wfAL5AHEM17
https://maps.app.goo.gl/2Pfx2HcUnV4Tabqq5
https://maps.app.goo.gl/WRwvZAiQQKSdZnHV9
https://maps.app.goo.gl/791sETSYMApRHshKA
https://maps.app.goo.gl/xJ5BTZRfExx8BRW7A
https://maps.app.goo.gl/4GgTe6gJiT7o662a8
https://maps.app.goo.gl/LQp5WcoBFYsexXhw7
https://maps.app.goo.gl/QRjEYjLzv3kLbiVZA
https://maps.app.goo.gl/AsYauvDPWyw2kyhG9
https://maps.app.goo.gl/LY2ocNt1fX9zbbXR7
https://maps.app.goo.gl/WvzjGow6sFJcYpkh6
https://maps.app.goo.gl/6NhPCodndKVJ8eYx7
https://maps.app.goo.gl/PCi2WGxGXjpZrd3u6
https://maps.app.goo.gl/9fCKvjKGhH7RQB6X7
https://maps.app.goo.gl/ke1FLBtLzAs7krbF7
https://maps.app.goo.gl/zynFLwdmezmkZHqA7
https://maps.app.goo.gl/nifSW914shGE6kx78
https://maps.app.goo.gl/fashb97rC37P1MRK8
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Settlements Coordinates Years
Phenotypes

Total
Y-0 Y-1 Y-3 Y-5 P-0 P-1 P-3 P-5 B-0

Lviv Ibidem 2023** 2 1 1 1 2 5 3 3 – 18
49°49'51.4"N, 24°02'50.2"E 2021* – – 1 3 17 – 9 23 – 53
49°49'51.3"N, 24°02'17.9"E 2023* – 1 – 2 – 11 – 7 – 21
49°50'08.8"N, 24°02'30.0"E 2021–2023* – – 5 – 6 – 1 – – 12
49°50'10.8"N, 24°02'48.0"E 2023* 1 10 – 52 – 5 – 33 – 101
49°50'22.5"N, 24°02'10.4"E 2022* – 4 – 4 – 6 – 10 – 24
49°50'34.9"N, 24°01'38.7"E 2023* 4 – – + 11 – – 2 – 17
49°50'29.6"N, 24°01'20.9"E 2020* – – – 10 48 – – 7 – 65
49°50'25.5"N, 24°01'13.5"E 2024* 4 – – 7 – – – – – 11
49°50'24.6"N, 24°01'09.9"E 2024* 2 – – – 10 – – 4 – 16
49°50'23.8"N, 24°01'09.8"E 2023–2024* – – – 5 18 – – 3 – 26

Ibidem 2024** – – – – 17 – – – – 17
49°50'59.9"N, 24°00'17.8"E 2023* 4 – – 3 10 – – 9 – 26
49°52'03.1"N, 24°00'58.9"E 2022* – + – + 1 + – + 2 3

Briukhovychi 49°53'44.1"N, 23°57'15.5"E 2024* 1 5 – 21 – – – 1 7 35
49°53'55.9"N, 23°57'36.8"E 2024* 1 5 3 2 1 6 1 – + 19

near Davydiv 49°45'59.8"N, 24°06'34.8"E 2021–2024* – 2 1 6 14 3 – 3 – 29
Horodok 49°47'25.6"N, 23°42'54.1"E 2023* 20 14 3 27 23 12 + 12 19 130
Konopnytsia 49°48'35.0"N, 23°51'25.8"E 2023* – + 2 2 – 1 1 4 – 10
Malekhiv 49°53'00.6"N, 24°04'32.2"E 2022–2025* – – + 1 2 – – 5 – 8
Pidbirtsi 49°50'30.1"N, 24°09'04.9"E 2021* 5 2 1 5 8 3 2 – – 26

Ibidem 2024* 14 19 14 24 13 7 2 15 1 109
Rava-Ruska 50°14'23.9"N, 23°37'08.5"E 2024* 2 3 – 2 – 4 – – – 11
Rudno and 
surroundings

49°50'13.2"N, 23°52'59.2"E 2023–2024** 10 1 – 13 12 3 – 6 – 45
49°50'06.9"N, 23°52'59.0"E 2023** – – – 1 4 3 – 2 – 10
49°50'06.7"N, 23°52'57.3"E 2023–2024** 6 – – – 11 – – 5 – 22
49°50'17.4"N, 23°53'42.6"E 2023–2025** – – – 13 – – – – – 13
49°50'18.5"N, 23°53'39.3"E 2025** – – 1 3 – – – – – 4
49°50'46.5"N, 23°53'15.2"E 2024–2025** 1 – – 11 5 2 – 20 – 39
49°50'58.0"N, 23°53'14.0"E 2023–2025** 1 6 11 15 14 11 17 15 – 90

Sambir 49°31'22.1"N, 23°13'18.5"E 2025* 16 – 27 – – – 1 – – 44
Sokilnyky 49°47'05.8"N, 23°59'48.3"E 2025* 23 – – 3 44 – 4 7 – 81
Solonka 49°44'57.2"N, 23°59'40.4"E 2021–2023* – 1 – 1 1 2 2 3 – 10
Stebnyk 49°18'34.2"N, 23°30'28.9"E 2023–2024* 3 – + – 2 1 – + – 6
Stryi 49°15'17.1"N, 23°51'04.6"E 2025* – 1 – 2 – 2 1 2 – 8
Zubra 49°46'42.7"N, 24°03'05.0"E 2019–2020* 23 9 – 18 1 – – 2 – 53
Zymna Voda 49°49'49.9"N, 23°54'12.5"E 2023** – 18 6 19 – – – – – 43

Ternopil region
Ternopil 49°33'23.4"N, 25°38'55.9"E 2023* 79 14 2 1 85 104 22 15 – 322

49°33'02.3"N, 25°37'47.6"E 2023* – 1 – 11 – – – – 2 14
49°33'09.8"N, 25°35'25.5"E 2025* 13 – – 1 1 – – – – 15

Chortkiv 49°01'32.1"N, 25°47'34.9"E 2020 3 6 34 28 2 5 77 69 – 224
Volyn region

Svitiaz 51°29'22.4"N, 23°52'21.2"E 2021 2 1 – 1 4 + – 7 – 15
Volodymyr 50°51'19.0"N, 24°19'21.9"E 2025* – – – – 21 9 – – – 30

https://maps.app.goo.gl/QQLdeNTgimu7UYvL9
https://maps.app.goo.gl/T7KjP3uNdLqQfU5Y9
https://maps.app.goo.gl/z9Cxr2j87p8jw4cbA
https://maps.app.goo.gl/xtCA3AZy5xasUhfN7
https://maps.app.goo.gl/rbLJTUDX6hiNW4RHA
https://maps.app.goo.gl/EkbvoXMmaDNY2zwi7
https://maps.app.goo.gl/ayvTg9F1gYDDv5Ns7
https://maps.app.goo.gl/JuhsncqKm2Z1cjtc7
https://maps.app.goo.gl/T3y5ViJgBrUWifFD9
https://maps.app.goo.gl/oRd3UKB8Gk72vcN6A
https://maps.app.goo.gl/E18TCRYyJy4m3w8R6
https://maps.app.goo.gl/d5ek8x9zQcAco9rZ6
https://maps.app.goo.gl/QXDj44Q612BNHwHf9
https://maps.app.goo.gl/scfUxDMcWamFaHWz8
https://maps.app.goo.gl/QxQSM7Xspu7hMfUe9
https://maps.app.goo.gl/eCaWL2CeoFASQXZM6
https://maps.app.goo.gl/WFzW5u4HTJp8L9dE9
https://maps.app.goo.gl/wcYpDrD8SUGDXw4z5
https://maps.app.goo.gl/dLZUm9bo2XCTJBza6
https://maps.app.goo.gl/GBimMKtuvBMF1ezF9
https://maps.app.goo.gl/qAvLbvtYxyo2Vx5a6
https://maps.app.goo.gl/4abQxhUAbRBfoZA26
https://maps.app.goo.gl/izVXiHPWBa15B8bT8
https://maps.app.goo.gl/Hfim58zpEG8uSKdJA
https://maps.app.goo.gl/tVfnDDU4oa3ZYfSDA
https://maps.app.goo.gl/zcC5soguYCmSwMXB8
https://maps.app.goo.gl/DPU7D18CcoV2MnyZ8
https://maps.app.goo.gl/otYaYijvo2dxj5L77
https://maps.app.goo.gl/F3BmztigK1cnuiMN8
https://maps.app.goo.gl/v7WSMawH4JKAzesY6
https://maps.app.goo.gl/MPuqq5uSNM7ZoHfr7
https://maps.app.goo.gl/WMaXhR9GTgcdPgV8A
https://maps.app.goo.gl/uEfjaqA6r3Y2PSj79
https://maps.app.goo.gl/GLxLaXT5LYWxZANH9
https://maps.app.goo.gl/8ZQP3PU18cTzTU6m9
https://maps.app.goo.gl/7xj1xSMDx9BnZpVk8
https://maps.app.goo.gl/PZXtLPTsLrAhn8is8
https://maps.app.goo.gl/T1gpGp6wJcPdpAws5
https://maps.app.goo.gl/YGRQcvmrsfX7yTBa9
https://maps.app.goo.gl/QUB29Fwx7BWiFgjg9

