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Abstract: This paper analyses the results of our own long-term research from 1998 to 2025, as well as 
other available data on the colouration of the shell, shell lip and body in C. hortensis from different parts of 
Ukraine (in total, more than a hundred settlements from 18 administrative regions). Quantitative samples 
were collected in 55 cities and smaller settlements, and less frequently in their immediate surroundings, 
in the west of the country. A map of known C. hortensis finds in Ukraine has been compiled, taking into 
account the recorded variants of its colouration, some of which can serve as phenotypic markers of different 

“waves” of C. hortensis introduction to Ukraine. It has been established that the descendants of the primary 
introduction of C. hortensis to Western Ukraine (second half of the 20th century) are now widespread across 
the Lviv region and are reliably found in the Ivano-Frankivsk, Ternopil, and Volyn regions. Signs of later 
secondary introductions through garden centres (not earlier than the very end of the 20th or the beginning 
of the 21st century) began to be discovered in Ukraine quite recently, since 2015. Currently, they are known 
for 9 administrative regions: in the west (Lviv, Ivano-Frankivsk, Ternopil, Rivne, Transcarpathian), in the 
centre (Kyiv, Zhytomyr, Kirovohrad) and in the east (Kharkiv) of Ukraine. Mixed populations formed by 
descendants of primary and secondary introductions have been found so far mainly in the Lviv region. The 
possible influence of climatic selection on the phenotypic composition in Western Ukrainian populations of 
C. hortensis, which have different origins, as well as the perspectives for further research of the colouration 
polymorphism in this species from different parts of Ukraine are discussed.
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INTRODUCTION

Cepaea hortensis (O. F. Müller, 1774) is a species 
of Central European origin, also native to large are-
as of Northern and Western Europe (Taylor 1914, 
Boettger 1926). Recently, introduced populations 
of C. hortensis have been increasingly recorded in 
Eastern Europe (Egorov 2015, 2018, Kruglova & 
Kolesnik 2017, Gural-Sverlova & Gural 2021a, 
Gural-Sverlova et al. 2024, iNaturalist 2025), 
which could be facilitated by global climate change 
and the activities of numerous garden centres im-
porting seedlings of garden and ornamental plants 

from abroad (Gural-Sverlova & Gural 2022a, 
Gural-Sverlova et al. 2024). A similar and even 
more pronounced trend is now observed for the 
related species Cepaea nemoralis (Linnaeus, 1758) 
(Gural-Sverlova et al. 2021). In Western Ukraine, 
there have also been some cases of joint introduc-
tion of two Cepaea species together with ornamental 
plants (Gural-Sverlova et al. 2024).

C. hortensis was first successfully introduced 
to Western Ukraine apparently in the second half 
of the 20th century (Gural-Sverlova & Gural 
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2021a). Some earlier mentions of this species for the 
Khmelnytskyi region (Belke 1853, Novytskyi 1938, 
Put 1954) were most likely based on erroneous iden-
tifications of the native Caucasotachea vindobonensis (C. 
Pfeiffer, 1828), widespread in Ukraine. None of the 
authors mentioned above specialised in the study of 
land molluscs, so such errors might be expected. In 
particular, Belke (1853) does not mention C. vin­
dobonensis, which is common in Kamianets-Podilskyi 
and its environs. By the end of the 1990s, C. hortensis 
became a typical representative of the urban fauna 
of Lviv (Sverlova 2002a). The dispersal of the de-
scendants of the primary introduction of C. horten­
sis both in Lviv (Sverlova 2002a, Gural-Sverlova 
& Gural 2021a) and in some other settlements of 
Western Ukraine (Gural-Sverlova & Gural 2021a, 
2023) was facilitated by planned landscaping with 
hedges made of ornamental shrubs.

In other parts of Ukraine, the first reliable re-
cords of C. hortensis were made only in the 21st cen-
tury, mainly in recent years (Gural-Sverlova et 
al. 2024). This has been significantly aided by citi-
zen science databases (iNaturalist 2025, UkrBIN 
2025). The few earlier mentions for Central Ukraine 
published in the 20th century, in particular for 
Vinnytsia (Novytskyi 1938) and Kyiv (Put 1954), 
were apparently erroneous. Thus, different malacolo-
gists did not find C. hortensis in Kyiv either at the end 
of the 20th century (Tappert et al. 2001) or at the 
very beginning of the 21st century (Balashov 2008). 
The earliest reliable observation of C. hortensis in this 
city that we could find was in 2020 on Facebook. It 
is significant that the list of Novytskyi (1938) also 
contains other erroneous identifications, for example, 
Helicella itala (Linnaeus, 1758) or Chilostoma cingula­
tum (Studer, 1820), species not occurring in Ukraine.

In Lviv, the shell colour and banding polymor-
phism in C. hortensis has been periodically studied 
since the late 1990s (Sverlova 2001a, 2002a) and 
the early 2000s (Sverlova 2005) to now. This made 
it possible, firstly, to analyse the spatial (Sverlova 
2001b, Gural-Sverlova & Gural 2022b) and tem-
poral (Gural-Sverlova & Gural 2018, 2022b) 
variability of the phenotypic composition using 
large quantitative material and compare it with 

populations of C. hortensis within the natural range 
(Sverlova 2002b, 2004). Secondly, we identified and 
described (Gural-Sverlova & Gural 2021a, 2022a) 
a set of the colouration traits (phenotypic markers) 
that allows us to distinguish with high reliability the 
populations formed by the descendants of the pri-
mary introduction of C. hortensis to Western Ukraine 
from the results of later independent introductions 
or mixed populations. This will be described in more 
detail in Material and Methods.

Previously, the populations of C. hortensis formed 
by the descendants of the primary introduction of 
this species to Western Ukraine were known, in ad-
dition to Lviv, in some settlements of the Lviv region, 
at the biological and geographical station of the Ivan 
Franko National University of Lviv in the northwest 
of the Volyn region, in the cities of Ivano-Frankivsk 
(Gural-Sverlova & Gural 2021a) and Ternopil 
(Gural-Sverlova & Gural 2023). However, we as-
sumed that they were distributed much more widely, 
especially within the administrative boundaries of 
the Lviv region, where C. hortensis is most common 
(Gural-Sverlova et al. 2024). Therefore, one of the 
main objectives of this study was to clarify the extent 
of distribution of the descendants of the primary in-
troduction in the Lviv region and beyond. Considering 
the rather rapid spread of other colouration forms of 
C. hortensis from garden centres (Gural-Sverlova 
& Gural 2022a, Gural-Sverlova et al. 2024), this 
had to be done quickly, before the mixing of descen
dants of different introductions greatly distorted the 
original picture. For example, in Lviv, the colouration 
forms that are not typical for the primary introduc-
tion are still found very locally (Gural-Sverlova & 
Gural 2022b: fig. 3). Given the near-ubiquity of C. 
hortensis in this city, they remain, as it were, a “drop 
in the bucket”.

We also wanted to summarise all available and 
reliable data on the findings of various colouration 
forms of C. hortensis in Ukraine in order to create a 
basis for subsequent monitoring of not only the grad-
ual dispersal of this species across Ukraine (Gural-
Sverlova et al. 2024), but also the connection of 
this process with different “waves” of introduction.

MATERIAL AND METHODS

We used the results of our own long-term research 
in Western Ukraine (from 1998 to 2025), some 
samples from other collectors, as well as additional 
sources of information: observations in citizen sci-
ence databases (iNaturalist 2025, UkrBIN 2025), 
posts on the social network Facebook, and personal 
correspondence with the authors. These additional 
sources were taken into account only under the fol-

lowing conditions: 1) the location and time of obser-
vation were known; 2) observations were confirmed 
by photographs that allow the reliable identification 
of the species (C. hortensis) and the colouration of the 
shell (shell and body). The qualitative data for more 
than a hundred settlements from 18 administrative 
regions of Ukraine, obtained in this way, are summa-
rised in Appendix 1.
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Appendix 2 shows the quantitative composition 
of phenotypes in the samples we studied: a total of 
139 samples and more than 10 thousand specimens 
from 55 settlements or their immediate surroundings 
and 5 administrative regions in the western part of 
Ukraine. For Lviv, only a few samples are given, con-
taining regionally rare colouration variants. The phe-
notypic composition of numerous Lviv populations 
of C. hortensis formed by the descendants of the pri-
mary introduction was analysed in detail in previous 
publications (Sverlova 2001b, Gural-Sverlova & 
Gural 2018, 2021a, 2022b, etc.). Appendix 2 does 
not include samples with less than 10 adults or their 
empty shells. The only exceptions are three smaller 
samples that showed signs of secondary introduction 
or a mixture of introductions.

Of the samples mentioned above, about two-
thirds were collected only in 2023–2025 and are not 
referenced in any previous summary publications 
(Gural-Sverlova &  Gural 2021a, 2022a, 2022b, 
Gural-Sverlova et al. 2024). During this time peri-
od, we also first surveyed populations of C. hortensis in 
the Ternopil (Gural-Sverlova & Gural 2023) and 
Rivne (Zdolbuniv) regions, in Lutsk (the administra-
tive centre of the Volyn region), and in a number of 
settlements in the Lviv and Ivano-Frankivsk regions. 
To date, the malacological collection of the State 
Museum of Natural History in Lviv contains con-
chological material from 62 settlements in Western 
Ukraine, marked with asterisks in Appendix 1.

Samples were usually collected at sites with-
out significant anthropogenic barriers that would 
impede the movement of snails (Sverlova 2001b, 
2002a, 2005). Their size most often did not exceed 
the diameter of the panmictic unit, which for Cepaea 
can be from 50–60 (Jones et al. 1977) to 100 m 
(Schnetter 1950). With a small number of snails, 
specimens collected from larger areas, even from dif-
ferent parts of the same settlement, could be com-
bined into one sample. In Appendix 2, such samples 
are referred to as “composite”. All samples consisted 
of adult living individuals, and less often also their 
empty shells with well-preserved colouration. In ad-
dition, we noted the shell and body colouration in 
all adults and juveniles of C. hortensis found in the 
settlements we visited.

In settlements and their immediate environs, we 
paid particular attention to those types of landscap-
ing that played and continue to play a decisive role 
in the initial colonisation of areas by C. hortensis. For 
the primary introduction of C. hortensis to Western 
Ukraine, these were old hedges made of ornamen-
tal shrubs (Fig. 1), less often also of maples, horn-
beams, etc. In the second half of the 20th century, 
such hedges were often planted along streets, near 
railway stations, schools, hospitals, administrative 
buildings, as well as in parks and squares (Sverlova 

2002a, Gural-Sverlova & Gural 2021a). Having 
arrived there together with the plants, the snails 
then populated other suitable habitats due to their 
own locomotor activity, or by accidental or intention-
al transfers by people, especially children (Sverlova 
2002a).

Populations of C. hortensis with signs of second-
ary introduction (mixture of introductions) were 
most often found near garden centres that import 
part of the seedlings sold from other European coun-
tries (Gural-Sverlova & Gural 2022a, Gural-
Sverlova et al. 2024), as well as at sites with rel-
atively young ornamental plantings (Figs 2–4), 
especially with the currently popular thujas, junipers, 
and other conifers. Junipers and other low-growing 
conifers from garden centres populated by Cepaea 
also provide reliable cover, helping to establish popu-
lations in new areas. For example, we observed many 
adults and juveniles of C. hortensis for at least three 
years even in such a limited space as shown in Fig. 5.

The shell ground colour was classified as white 
(A), yellow (Y), pink (P), or brown (B). As with the 
related species C. nemoralis (Gural-Sverlova et al. 
2020: fig. 2B), we classified both all shades of pink 
(from pale and grayish pink to intense pink) and or-
ange colour as pink. Usually, when studying the phe-
notypic composition in populations of both Cepaea 
species, white shells are combined into one group 
with yellow ones. At the beginning of our research, 
we used the same approach, considering all Western 
Ukrainian populations of C. hortensis known to us at 
that time to be monomorphic in yellow ground col-
our (Sverlova 2001a, 2002b, etc.). However, white 
shells, both banded and unbanded, are often found 
in different parts of the present range of C. hortensis 
(Gural-Sverlova & Gural 2022a: figs 6–7, iNat-
uralist 2025) and in most cases are easily distin-
guished from yellow ones. Long-term observations 
of Western Ukrainian populations of C. hortensis al-
lowed us to conclude that the white ground colour 
in this species is the same heritable trait as yellow 
(Gural-Sverlova & Gural 2022a). Furthermore, 
the clear separation of white and yellow banded 
shells is crucial for studying the history of C. hor­
tensis introductions to Ukraine (Gural-Sverlova & 
Gural 2021a, 2022a).

Outside of Ukraine, the white ground shell colour 
in C. hortensis is found in places in many European 
countries, particularly in England and in southern 
part of Central Europe: the Czech Republic, Slovakia, 
Austria (Gural-Sverlova & Gural 2022a: fig. 7), 
as well as in North America. This was demonstrated 
by our analysis of thousands of photographs in the 
citizen science database iNaturalist. In introduced 
Eastern European populations outside Ukraine 
(Belarus, European part of Russia), this variant of 
ground colour is also present, although not always 
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(Gural-Sverlova & Gural 2021a). In particular, 
the malacological collection of the State Museum of 
Natural History in Lviv contains white banded and 
white unbanded shells of C. hortensis from the town 
of Vidnoe, Moscow region.

To determine the ground colour in banded shells, 
we examined primarily the shell apex and the area 
near the umbilicus (under the bottom band). At 
these fragments, the ground colour is usually much 
more pronounced, especially at the apex. In ques-

tionable cases (light yellow or pale pink shells, dam-
aged periostracum, collected empty shells as well as 
shells that had been stored in a museum collection 
for a long time), these fragments were moistened 
with water, which made the colour more visible. In 
unbanded shells, their entire surface could be wetted.

Shells that did not have even a slight yellowish 
tint over the entire surface in unbanded shells, or 
at the apex and near the umbilicus (see above) in 
banded shells were considered white. In living snails, 

Figs 1–5. Examples of urban landscaping that promotes the spread of C. hortensis (2 – Ternopil, 4 – Zalishchyky, Ternopil 
region, the rest in Lviv): 1 – a fragment of an old hedge from ornamental shrubs, populated by descendants of the 
primary introduction; 2–4 – younger plantings where secondary introductions were recorded; 5 – an example of tem-
porary survival in a limited area



	 Different introductions of Cepaea hortensis in Ukraine	 239

especially juveniles, white shells often appear snow-
white (Fig. 6). Periostracum that has darkened due 
to external influences or after storage in a museum 
collection may somewhat distort the original colour. 
But even then, white shells do not acquire a distinct 
yellowish tint, and they can be reliably distinguished 
from yellow ones. In addition, the periostracum 
darkens uniformly over the entire surface of the shell. 

Therefore, the ground colour of white banded shells 
also remains uniform, unlike yellow banded ones, 
see above.

The descendants of the primary introduction 
have no more than three variations of the shell col-
ouration (yellow unbanded, white unbanded, white 
banded), and only a light body, without pronounced 
grayish or reddish (brownish) pigmentation (Fig. 6). 

Figs 6–11. Descendants of the primary introduction (6, 8) and later independent introductions (the rest) of C. hortensis 
to Ukraine: 6, 9 – Lviv; 7, 10 – Ternopil; 8 – Dubliany, Lviv region; 11 – Solonka, Lviv region. For more details, see 
Material and Methods
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Such populations can be reliably diagnosed by the 
complete absence of banded shells with a non-white 
ground colour in combination with a light body 
colouration in all individuals (Gural-Sverlova & 
Gural 2021a, 2022a). In contrast, yellow banded 
shells are common throughout the present range of 
C. hortensis (Gural-Sverlova & Gural 2022a, iN-
aturalist 2025). They are frequently found in both 
natural and other introduced populations (Egorov 
2015: fig. 3, Gural-Sverlova & Gural 2021a, iN-
aturalist 2025), including secondary introductions 
of this species to Western Ukraine (Fig. 7). This is 
also true for the clearly expressed variability in the 
body colouration (Fig. 7). In addition to yellow band-
ed, descendants of secondary introductions may have 
pink (Fig. 7, 9) and occasionally brown (Fig. 9) shells.

Hereinafter, we designate as “dark body” (DB) 
any variations of its colouration that are not found in 
the descendants of the primary introduction. It may 
be a dark grey (almost black) body with the same 
dark sole. Another common variant is a light sole but 
a distinctly greyish back, often with a clearly visible 
narrow light stripe down the middle (Fig. 7, right).

Descendants of the primary introduction have the 
light shell lip typical of C. hortensis. Only occasionally 
can one see single specimens with a slight pinkness 
on the parietal wall of the aperture and/or on the lip 
part near the columella (Fig. 8). Following Schilder 
& Schilder (1957: 163), we did not consider this 
to be a manifestation of the dark lip, a heritable trait 
locally found in natural (Schilder & Schilder 1957: 
map 66, Ożgo 2010) as well as introduced Eastern 
European populations of C. hortensis (Egorov 2018, 
Gural-Sverlova & Gural 2021a, 2022a). In 
Western Ukraine, the true dark lip in C. hortensis was 
first recorded only in 2019. It is pigmented along its 
entire length (from pink to reddish brown colour, 
sometimes it can appear almost black) and is usu-
ally present in all pink shells in the population, less 
often also in brown ones (Fig. 9) or in some yellow 
individuals.

As a result of secondary introductions, the phe-
notype 10305, a banded shell with the absence of 
the second and fourth bands (Fig. 10) has recently 
appeared in Western Ukraine (Gural-Sverlova & 
Gural 2023). This is another colouration trait that is 
locally distributed in the natural range of C. hortensis 
(Schilder & Schilder 1957, Gural-Sverlova & 
Gural 2023). Schilder & Schilder (1953, 1957) 
even included it among the “consubspecies” of C. 
hortensis they proposed, together with unbanded, 
mid-banded, and five-banded shells with discrete or 
fused bands.

The appearance of shells with clear hyalozo-
nate (completely colourless and transparent) bands 
(Fig.  11) in several populations of C. hortensis in 
Western Ukraine is also probably associated with 

secondary introduction(s). Previously, in popula-
tions formed by descendants of the primary introduc-
tion, we sometimes found single shells with unclear 
bands, or more often, traces (fragments) of them. 
They were in places very weakly pigmented, in plac-
es colourless and transparent (Gural-Sverlova & 
Gural 2021a: fig. 6C). Since these usually appeared 
on yellow shells (and the descendants of the prima-
ry introduction completely lack yellow banded shells, 
see above), we considered them as modifications 
(Gural-Sverlova & Gural 2021a). In contrast, at 
some sites with signs of secondary introductions 
(yellow banded shell, dark body), hyalozonate bands 
were not only very clear and completely colourless, 
but could also be present in 20–25% of banded in-
dividuals.

Depending on the phenotypic composition of 
C. hortensis, the analysed settlements (Appendix  1) 
were divided into 5 groups:
1.	 PrI  – so far only populations formed by descen

dants of the primary introduction have been dis-
covered;

2.	 Mix – there is reliable evidence of both primary 
and one or more secondary introductions (usually 
there are local “inclusions” of other colouration 
traits against the background of widely distribut-
ed descendants of the primary introduction);

3.	 SeI – there are colouration forms that are absent 
in the descendants of the primary introduction; 
there is no clear evidence of primary introduction 
(absent, insufficient data);

4.	 Ind (indeterminate) – single phenotypes were re-
corded, which may belong to both primary and 
secondary introduction (most often a yellow un-
banded shell and a light body);

5.	 BB – a specific composition of phenotypes regis-
tered in the adjacent areas of Ternopil (Berezhany 
and its immediate surroundings) and Ivano-
Frankivsk (Burshtyn) regions, for more details 
see Results and Discussion.
Designations of the main colouration traits men-

tioned in the article (in alphabetical order):
	– A-0 – white unbanded shell;
	– A-b – white banded shell;
	– B-0 – brown unbanded shell (brown banded shells 

have not been found in Ukraine);
	– DB (dark body) – any colouration that is notice

ably different from the light body in the descen
dants of the primary introduction, see above;

	– DL – dark lip, from pink to reddish-brown along 
the entire length;

	– P-0 – pink unbanded shell;
	– P-b – pink banded shell;
	– Y-0 – yellow unbanded shell;
	– Y-b – yellow banded shell.
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RESULTS

Populations formed by descendants of the prima-
ry introduction of C. hortensis to Western Ukraine 
are distributed throughout the Lviv region (Fig. 12). 
They are also common in Ivano-Frankivsk and have 
been recorded in some other settlements of the 

Ivano-Frankivsk region (Bolekhiv, Herynia, Rohatyn). 
With a high probability, these include also all finds 
in the Lviv region, all or most finds in the Ivano-
Frankivsk region, marked on the map as “indetermi-
nate” (Fig. 12) due to limited data.

Fig. 12. Analysed records of C. hortensis in Ukraine (top) and its Lviv region (bottom), designated according to the colour-
ation variants found. For legend, see Material and Methods. The map is based on the data summarised in Appendix 1
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Outside these two administrative regions, such 
populations were found in Ternopil (Gural-
Sverlova & Gural 2023) and the Volyn region 
(Lutsk and the biological and geographical station of 
the Ivan Franko National University of Lviv). In the 
latter case, C. hortensis could have been accidental-
ly brought from the university botanical garden in 
Lviv together with seedlings of ornamental shrubs 
for landscaping the educational station. In Lutsk, no 
specimens of C. hortensis with a banded shell have yet 
been found (founder effect?). However, several hun-
dred juveniles and adults from there, examined by us 
in 2025, had only light-coloured body. Furthermore, 
in some places we could see a connection between 
areas of the city colonised by C. hortensis and old 
hedges of ornamental shrubs. It is possible that the 
descendants of the primary introduction also inhabit 
Zdolbuniv (Rivne region), where light-bodied speci-
mens of C. hortensis with yellow unbanded (usually) 
and white banded (a single case) shells have been 
recorded (iNaturalist 2025). However, this needs 
to be confirmed using more material. It is quite pos-
sible that they are also present in other administra-
tive regions in the west of the country, for example, 
in the Transcarpathian region, where many localities 
are so far designated as “indeterminate” due to few 
observations (Fig. 12).

The combination of widespread descendants 
of the primary introduction with locally occur-
ring signs of secondary introduction(s) has already 
been recorded in 15 settlements of the Lviv region 
(Appendix 1), most often in Lviv itself and its imme-
diate surroundings (Fig. 12). Under such conditions, 
later invaders usually enter areas already colonised 
by C. hortensis, forming mixed populations. However, 
there are exceptions, even in Lviv, where descen
dants of the primary introduction are present almost 
everywhere. Usually these are small, recently land-
scaped sites near new buildings (Fig. 3). One such 
case was described in our previous publication, ded-
icated to the first record of another introduced snail, 
Harmozica ravergiensis (Férussac, 1835) in the Lviv 
region (Gural-Sverlova & Gural 2024). There, 
the descendants of the secondary and primary intro-
ductions, collected at neighbouring sites, clearly dif-
fered not only in the shell and body colouration, but 
also in size (Gural-Sverlova & Gural 2024: fig. 
10). According to our observations in Lviv and the 
Lviv region, small sizes are generally characteristic 
of unmixed young populations of C. hortensis, which 
contain shells with a dark lip. If such populations are 
combined with the descendants of the primary intro-
duction, then the sizes of even not typically coloured 
individuals (usually pink with a dark lip) gradual-
ly increase somewhat. Outside the Lviv region, the 
presence of descendants of C. hortensis introductions 
from different time periods in one settlement has so 

far been recorded only in Ternopil (Gural-Sverlova 
& Gural 2023) and Bolekhiv, Ivano-Frankivsk re-
gion (Appendix 1, 2).

In two of the 15 settlements of the Lviv region 
mentioned above (Horodok, Pidbirtsi), the shell and 
body colouration variants of C. hortensis, absent in the 
descendants of the primary introduction, have so far 
been found only near garden centres. Overall, of the 
17 garden centres in the Lviv region that we inspect-
ed from 2019 to 2025, signs of secondary introduc-
tions of C. hortensis were identified in 7 cases: Birky, 
Horodok, Pidbirtsi, near Davydiv and Sokilnyky, as 
well as near two recently closed garden centres in 
Lviv (Appendix 2). This almost always included var-
iability in body coloration and the presence of yel-
low banded and pink shells. A dark lip was recorded 
in four cases, and brown ground colour in two cas-
es. Some of the collected specimens were shown in 
previous publications (Gural-Sverlova & Gural 
2021a: fig. 3D, 2022a: figs 4–5, 2023: fig. 2C, D). In 
the remaining cases, C. hortensis was not recorded 
(less often) or was represented by phenotypes com-
mon for Western Ukraine (more often).

In Lviv, studied since the late 1990s, we have 
found evidence of secondary introductions of C. hor­
tensis only for 16 sites. The first record was made in 
2019. Some of the collected specimens have been 
shown in previous publications (Gural-Sverlova 
& Gural 2021a: figs 3B–D, 5C–D, 2022a: figs 
2–3). At 14 sites, we collected samples presented in 
Appendix 2. In two more cases, we found single spec-
imens with a shell colouration untypical for Western 
Ukraine (pink with a dark lip or yellow banded). In 
total, about two hundred sites were examined in Lviv, 
most of which were populated only by descendants 
of the primary introduction (Gural-Sverlova & 
Gural 2022b: table 2, fig. 3).

In Berezhany (Figs 13–14) and its immediate en-
virons (the villages of Posukhiv and Rai, including 
the dendrological park of Rai) in the Ternopil region, 
we found populations of C. hortensis that were quite 
similar to the primary introduction. Their phenotyp-
ic composition can be briefly described as follows:
1.	 all banded shells have only one ground colour, but 

not white, as in the descendants of the primary in-
troduction (Fig. 6), but light yellow (Figs 15–19);

2.	 all individuals have a light body (Figs 15–17, 19);
3.	 there are only three main variants of the shell col-

ouration (Fig. 19).
The yellow pigmentation in banded shells can be 

so weak that it is barely noticeable at the apex and 
near the umbilicus, especially closer to the aperture. 
Depending on the lighting and angle, these shells can 
sometimes seem completely white, especially in pho-
tographs.

Similar samples were collected at three sites 
in the centre of Burshtyn, Ivano-Frankivsk region. 
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Territorially, both localities (Burshtyn and Berezhany 
with adjacent villages) are not very far from each oth-
er, shown in black in Fig. 12. In Berezhany, quantita-
tive collections (Appendix 2) were also made in the 
central part of the settlement, mainly at sites with 
low-trimmed boxwood hedges (Figs 13–14). During 
a qualitative examination, specimens of C. hortensis 
with such colouration were also found in other areas 
of Berezhany, including sites without young orna-
mental plantings, typical of secondary introductions. 
In general, in Berezhany and its environs, C. hortensis 

with this colouration was found in parks and squares, 
along streets, on household plots, and in the ceme-
tery in the village of Posukhiv.

In contrast to Western Ukraine, there is still little 
data not only on the phenotypic composition of C. 
hortensis (Appendix 1), but even on the records of this 
species in other parts of the country (Fig. 12). Most 
of the data are taken from amateur observations post-
ed in citizen science databases (iNaturalist 2025, 
UkrBIN 2025). In some cases (Zaporizhzhia, Odesa, 
Cherkasy, Simferopil) there are only photographs 

Figs 13–19. C. hortensis from Berezhany, Ternopil region: 13, 14 – collection sites; 15–17 – banded snails of different ages 
in habitats; 18 – adult banded specimens in the laboratory; 19 – three variants of the shell colouration
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of a few specimens with a yellow unbanded shell, a 
colouration trait common for C. hortensis and present 
in most Western Ukrainian populations, regardless 

of their origin (Appendix 2). Some colouration var-
iants indicating secondary introductions have been 
recorded in four regions: Zhytomyr, Kyiv, Kirovohrad, 
and Kharkiv (Fig. 12). These include a yellow banded 
and/or pink unbanded shell, and sometimes also a 
dark body (Table 1).

In total, the colouration traits absent in the 
descendants of the primary introduction have al-
ready been registered in 9 administrative regions of 
Ukraine (Table 1). The greatest phenotypic diversity 
of C. hortensis is currently known for the Lviv region. 
Brown shells and shells with a dark lip were found 
only here. However, pink shells with a white lip are 
still rarely seen in the Lviv region (Table  2). This 
combination of the colouration traits is common for 
C. hortensis in general and has already been recorded 
in 5 other administrative regions of Ukraine: Kharkiv, 
Kirovohrad, Kyiv, Ternopil, and Transcarpathian 

Table 1. Records of the colouration traits absent in de-
scendants of the primary introduction of C. hortensis to 
Ukraine (for more details, see Appendix 1)

Administrative 
regions

First 
recorded Y-b P-0 P-b B-0 DL DB

Ivano-Frankivsk 2025 + – – – – –
Kharkiv 2021 + + – – – –
Kirovohrad 2023 – + – – – –
Kyiv 2020 + + – – – +
Lviv 2019 + + + + + +
Rivne 2022 + – – – – –
Ternopil 2021 + + – – – +
Transcarpathian 2015 ? + ? – – +
Zhytomyr 2018 + – – – – +

Table 2. Combination of the shell and lip colouration at 34 sites with signs of secondary introductions in the Lviv region 
(asterisks indicate the colouration traits that are absent in the descendants of the primary introduction)

Lip colour Number of sites with phenotypes
A-0 A-b Y-0 *Y-b *P-0 *P-b *B-0

Only white 18 28 31 29 3 1 1
White and *dark – – 3 2 – – –
Only *dark – – – 1 15 9 2

Table 3. Variability of phenotypic composition in analysed samples from Western Ukraine (for the composition of all 
samples, see Appendix 2)

Shell colouration Mean, % Min, % Max, % Fst
Ground colour of banded shells: only white (75 sites)

Banded shell 21.6±2.7 1.8* 100.0 0.316
Unbanded shell 78.4±2.7 0.0* 98.2 0.316
Yellow unbanded shell 73.6±2.6 0.0* 98.2 0.255
White ground colour 26.4±2.6 1.8* 100.0 0.255
Yellow ground colour 73.6±2.6 0.0* 98.2 0.255
Pink ground colour – – – –
Phenotypes absent in descendants of the primary introduction – – – –

Ground colour of banded shells: white and other (31 sites)
*incl. two sites where white unbanded shells were found only in juveniles

Banded shell 29.1±3.6 4.0* 76.0 0.183
Unbanded shell 70.9±3.6 24.0* 96.0 0.183
Yellow unbanded shell 60.4±3.5 18.6* 94.0 0.149
White ground colour 17.8±3.0 0.0* 75.0 0.187
Yellow ground colour 74.2±3.1 25.0* 100.0 0.146
Pink ground colour 07.7±1.8 0.0* 27.8 0.130
Phenotypes absent in descendants of the primary introduction 21.8±3.0 0.4* 79.7 0.155

Ground colour of banded shells: not white (19 sites)
Banded shell 24.1±3.6 3.2* 60.9 0.124
Unbanded shell 75.9±3.6 39.1* 96.8 0.124
Yellow unbanded shell 58.5±5.4 5.7* 95.0 0.213
White ground colour 08.6±3.1 0.0* 50.0 0.216
Yellow ground colour 82.2±4.7 26.4* 100.0 0.271
Pink ground colour 07.8±3.4 0.0* 47.2 0.282
Phenotypes absent in descendants of the primary introduction 32.9±5.0 5.0* 94.3 0.202
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(Table 1). At most sites of Lviv and the Lviv region 
where we found pink shells of C. hortensis, all of them 
were dark-lipped (Table 2). The phenotype 10305 has 
so far only been recorded in Ternopil and near the 
garden centre in Horodok. In both cases, such shells 
had a yellow ground colour and a white (Ternopil) 
or dark (Horodok) lip (Gural-Sverlova & Gural 
2023: fig. 2). Shells with true hyalozonate bands 
(see Material and Methods) in combination with a 
yellow or white ground colour were found at several 
sites in Lviv and the Lviv region (Hlyniany, Pidbirtsi, 
Solonka, Zymna Voda). At one site in Solonka, all 
banded shells had a yellow ground colour, and about 
19% of them had hyalozonate bands. At one site in 
Hlyniany, half of the collected white banded speci-
mens had hyalozonate bands, while all yellow band-
ed shells had normally pigmented bands.

The variability of the phenotypic composition was 
analysed in three groups of samples differing in the 
ground colour of banded shells: only white, white 
and other, only non-white (Table  3). All samples 
were collected in Western Ukraine, where the list-
ed groups most often correspond to primary intro-
duction, a mix of introductions, and secondary in-
troductions. The frequency of banded shells varied 
significantly in all groups, but its average value was 
always low: from 22% for the primary introduction 
to 29% for mixed populations. The prevailing phe-

notype was usually a yellow unbanded shell, which 
was particularly pronounced in the descedans of the 
primary introduction (Table  4). On average, every 
fifth specimen in the second group and every third 
specimen in the third group had a shell colouration 
that was absent in the descendants of the primary 
introduction (Table 3).

DISCUSSION

Thanks to a fortunate coincidence, a unique sit-
uation has arisen in Western Ukraine that makes it 
possible to monitor the interaction of different in-
troductions of C. hortensis  – primary (no later than 
the second half of the 20th century) and secondary 
(no earlier than the end of the 20th or beginning of 
the 21st century). Our research in the Lviv region 
showed that the latter are associated with the activ-
ities of garden centres (Gural-Sverlova & Gural 
2022a, Gural-Sverlova et al. 2024), many of which 
were founded no earlier than the beginning of the 
21st century. Following the end of the deep economic 
crisis of the 1990s that accompanied the collapse of 
the former Soviet Union, the population’s standard 
of living began to gradually improve. The demand 
for ornamental plants has increased and they have 
begun to be actively imported from other European 
countries, primarily from Poland. Together with 
plants, snails of the genus Cepaea have begun to pen-
etrate into garden centres and surrounding areas.

A similar situation has apparently taken place 
not only in other parts of Ukraine, but also in 
European Russia and in Belarus. This has led to an 
almost explosive increase in the number of new re-
cords of Cepaea and especially C. nemoralis in Eastern 

Europe in recent times (Egorov 2018, Balashov & 
Markova 2021, Gural-Sverlova & Egorov 2021, 
Gural-Sverlova et al. 2021, Gural-Sverlova 
& Kruglova 2022, iNaturalist 2025). C. horten­
sis is also increasingly spreading in Eastern Europe 
(iNaturalist 2025). However, this process is slower, 
and the number of known and especially described 
introduced populations of this species is noticeably 
smaller here (Egorov 2015, 2018, Kruglova & 
Kolesnik 2017, Gural-Sverlova & Gural 2021a). 
The only exception is Western Ukraine (especially 
Lviv, see Introduction), where descendants of an ear-
lier (primary) introduction of C. hortensis are wide-
spread. As a consequence, C. hortensis is now a more 
distributed species than C. nemoralis only in Western 
Ukraine (Gural-Sverlova et al. 2024).

Populations formed by the descendants of the pri-
mary introduction of C. hortensis to Western Ukraine 
are recognizable not only by of the limited phenotyp-
ic diversity, as such a limitation can be observed also 
within the natural range of Cepaea, for example, in 
isolated island habitats (Schilder & Schilder 1953, 
Sverlova 2004). It is even more expected for intro-
duced populations, which were often founded by a 
limited number of individuals with a limited genetic 

Table 4. Proportions of unbanded and yellow unbanded 
shells in the analysed samples from Western Ukraine 
(sample groups correspond to Table 3)

Ground colour of banded shells
Proportion in samples
more than 

50%
more than 

70%
For unbanded shells

Only white (75 sites) 67 sites 
(=89.3%)

61 sites 
(=81.3%)

White and other (31 sites) 26 sites 
(=83.9%)

19 sites 
(=61.3%)

Not white (19 sites) 18 sites 
(=94.7%)

13 sites 
(=68.4%)

For yellow unbanded shells
Only white (75 sites) 66 sites 

(=88.0%)
54 sites 

(=72.0%)
White and other (31 sites) 22 sites 

(=71.0%)
12 sites 

(=38.7%)
Not white (19 sites) 14 sites 

(=73.7%)
6 sites 

(=31.6%)
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and phenotypic composition. Much more indicative 
for the primary introduction of C. hortensis to Western 
Ukraine is the absence of some features that are com-
mon for this species as a whole (yellow banded shell, 
distinctly greyish pigmentation of the body), while 
white banded shells are preserved in most popula-
tions. Such a specific phenotypic composition could 
have formed as a result of random population genetic 
processes: the founder effect or genetic drift at the 
initial stages of introduction.

Secondary introductions not only compensate for 
the strong phenotypic limitation of the primary one. 
Thanks to them, rarer colouration traits appeared 
in Western Ukraine, for example, pink (Cameron 
2013: table 3) and especially brown (Cameron 2013: 
table 4) ground colour. This also applies to traits 
that are locally found even in the natural range of C. 
hortensis: dark lip (Schilder & Schilder 1957: map 
66, Ożgo 2010), phenotype 10305 (Schilder & 
Schilder 1957: map 62, Gural-Sverlova & Gural 
2023). Of particular interest is the rather rapid dis-
persal of dark-lipped snails in Lviv and the Lviv re-
gion, which occurs through at least four garden cen-
tres: in Pidbirtsi (Gural-Sverlova & Gural 2022a), 
Horodok (Gural-Sverlova & Gural 2023), Birky 
and between Sokilnyky and Lviv (data from 2024, 
see Appendix 2). Garden centres in the Lviv region 
compete rather than cooperate with each other. We 
can assume that different garden centres may have 
common sources of supply abroad, for example in 
neighbouring Poland, where the mentioned trait is 
locally found (Ożgo 2010).

The colouration traits absent in the descendants 
of the primary introduction are usually found in 
Western Ukraine at limited sites, rarely exceeding 
the size of a panmictic unit. Often, their clear con-
nection with young ornamental plantings, especial-
ly conifers, can be traced. This does not depend on 
the geographical location of habitats, the phenotypic 
composition of populations, the presence or absence 
of descendants of the primary introduction in adja-
cent areas. All this supports the assumption that sec-
ondary introductions of C. hortensis began to occur 
recently. Despite this, even in a relatively small area 
(Lviv and its immediate environs) one can now see 
the descendants of different secondary introductions, 
clearly independent of each other and occurring 
through different garden centres. It is no coincidence 
that in some populations all pink shells have a dark 
lip, while in others they have a light lip. The same 
applies to the rarer brown shells (Table 2). In garden 
centres with different foreign suppliers, a mixing of 
several secondary introductions of different origins 
may also occur (Gural-Sverlova & Gural 2022a).

In Berezhany and its immediate surroundings in 
the Ternopil region, we discovered a set of C. hortensis 
phenotypes that differed from the primary introduc-

tion, but was distributed over a significantly larger 
area and in a wider range of habitats than is typi-
cal for the descendants of most secondary introduc-
tions. It is possible that C. hortensis entered the stud-
ied area before the active dispersal of this species 
through garden centres, see above. Unfortunately, 
it is impossible to establish even an approximate 
time of this penetration. There is not a single pub-
lication about the land molluscs of this area. Even 
in the malacological collection of the State Museum 
of Natural History in Lviv, which contains numerous 
samples from Western Ukraine from the second half 
of the 19th century to the present day, until 2024 
Berezhany was represented only by some Unionidae 
shells (Bąkowski 1891, Gural-Sverlova & Gural 
2012). In the future, it would be desirable to conduct 
a more detailed study in both different settlements 
near Berezhany and the adjacent areas of the Ivano-
Frankivsk region, where similar populations of C. 
hortensis have already been recorded (Burshtyn).

Our research confirmed that the descendants of 
the primary introduction are common throughout 
the Lviv region, and also expanded our understand-
ing of their current distribution in other adminis-
trative regions of Western Ukraine. However, the 
exact boundaries of the territory they inhabited still 
require further clarification. In addition to the Lviv, 
Ivano-Frankivsk, Ternopil, and Volyn regions, pop-
ulations formed by descendents of the primary in-
troduction can probably be found also in the Rivne, 
Transcarpathian and Khmelnytskyi regions. However, 
it is already possible to say with confidence that even 
in Western Ukraine there are many settlements that 
are not yet inhabited by C. hortensis or that have only 
just begun to be colonised by this species due to sec-
ondary introductions. The latter may provide valu-
able information in the future for comparison with 
areas where secondary introductions are mixed with 
widespread descendants of the primary introduction 
(primarily the Lviv region).

In other parts of Ukraine, the probability of find-
ing descendants of the primary introduction is low, 
but even here it, perhaps, cannot be equated to 
zero. For example, there are garden centres that op-
erate online and send seedlings by mail throughout 
Ukraine. Terrarium keepers can also help to disperse 
such beautiful and rather large snails as Cepaea. Until 
recently, they could obtain C. hortensis for breeding 
only from abroad (more difficult) or from Western 
Ukraine. So far, it can be confidently stated that 
the colonisation of Central, Eastern and especially 
Southern Ukraine by C. hortensis began relatively re-
cently (Gural-Sverlova et al. 2024), and secondary 
introductions play a decisive, if not the only role in 
this process. It is not accident that a number of ob-
servations of C. hortensis with a colouration different 
from the primary introduction are already known 
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from Central and Eastern Ukraine. In the future, 
studies of the phenotypic variability of this species 
in Kyiv and its immediate surroundings, Zhytomyr, 
Kropyvnytskyi, and Kharkiv (Fig. 12) may be of par-
ticular interest.

From the very beginning of our research of 
the phenotypic composition of C. hortensis in Lviv 
(Sverlova 2001a, 2001b, 2002a, 2002b), and then 
in other settlements of Western Ukraine (see review 
in Gural-Sverlova & Gural 2021a: table 1), we 
noted a very high proportion of unbanded shells in 
most of the studied populations. In Lviv at the end 
of the 1990s, it amounted to, on average, about 80% 
(Sverlova 2001a, 2001b, 2002b, Gural-Sverlova 
& Gural 2022b). This is despite the fact that many 
of studied sites were fragments of hedges, often ad-
ditionally shaded by trees and/or multi-storey build-
ings. In one of the Lviv parks, studied in detail in the 
late 1990s and early 2000s, the average frequency of 
unbanded shells almost reached 70% even in shad-
ed forest-like areas, increasing to 85% both at open 
sites with tall herbaceous plants and among orna-
mental shrubs (Gural-Sverlova & Gural 2021a: 
table 2). The proportion of banded shells in the city 
remains low so far, and in some of the studied sites it 
has even statistically significantly decreased (Gural-
Sverlova & Gural 2018).

The same pattern is observed in populations 
formed by descendants of the primary introduction 
and located outside of Lviv (first group in Tables 3 
and 4). In two of them, which had an unusually high 
proportion of banded shells (founder effect?), their 
frequency was higher among the collected empty 
shells rather than alive snails (Gural-Sverlova & 
Gural 2022b: table 6). This could be interpreted 
as follows: 1) individuals with banded shells had a 
higher mortality rate; 2) this may cause a gradual de-
crease in the proportion of banded shells in popula-
tions, since collected empty shells belonged to adult 
snails of an earlier generation.

The unusually high proportion of unbanded 
shells in the Western Ukrainian populations of C. 
hortensis becomes particularly noticeable when com-
pared with generalised data for its range as a whole 
(Schilder & Schilder 1957: table 13) or for differ-
ent parts of this range separately (Cameron 2013: 
table 6). According to the summary table of the first 
authors, it can be concluded that unbanded shells are 
found in the natural range of C. hortensis, in general, 
no more often than banded ones (Sverlova 2002b). 
According to Cameron (2013: table 6), the aver-
age frequencies of unbanded shells in the Lviv (see 
above) and other Western Ukrainian populations of 
C. hortensis (Table 3) exceed those in any part of the 
natural range of this species. This is especially no-
ticeable when compared with the average values giv-
en for a similar range of geographic latitudes (all the 

studied sites in Western Ukraine are located between 
48 and 52°N): from 31 to 68% in the west, from 41 
to 58% in the centre, and from 28 to 54% in the east.

We believe that the most likely reason for such 
high frequencies of unbanded shells in Western 
Ukraine is strong climatic selection outside the nat-
ural range (Gural-Sverlova & Gural 2021a). The 
advantages that Cepaea individuals with lighter shells 
may have in more continental climate have been 
discussed in detail previously (Gural-Sverlova 
& Gural 2021b: 375). Another possible explana-
tion could be the common origin of most Western 
Ukrainian populations of C. hortensis in combination 
with random population genetic factors, primarily 
the founder effect. However, we can now state that 
the high proportion of unbanded shells (Table 3) in 
the majority of Western Ukrainian populations of this 
species (Table 4) is not associated with their general 
phenotypic composition (Table  3) and, accordingly, 
possible origin (primary introduction, mixed popu-
lations, secondary introductions).

Several recent publications have analysed the pos-
sible relationship between the level of phenotypic 
variability in introduced and/or urban populations of 
Cepaea and the time when they colonised certain are-
as (Cameron et al. 2009, 2014, Gheoca et al. 2019, 
Cameron & von Proschwitz 2020). It has been 
suggested that a high level of variability, assessed by 
the inbreeding coefficient Fst, is characteristic of re-
cently populated areas, both within the natural range 
and outside it (Cameron et al. 2009). However, val-
ues of Fst can be influenced also by some other fac-
tors (Cameron & von Proschwitz 2020, Gural-
Sverlova & Egorov 2021). Thus, low Fst values 
even in recently colonised areas outside the natural 
range may be related either to a common origin or to 

“a relatively uniform and rigorous selection regime” 
(Cameron & von Proschwitz 2020). Both the first 
and second are obviously true for populations formed 
by descendants of the primary introduction of C. 
hortensis to Western Ukraine. It is no coincidence that 
in Lviv the calculated Fst values for unbanded/band-
ed and yellow shells are not only low, but are quite 
comparable with long established populations in 
England (Table 5), which is part of the natural range 
of C. hortensis. When including in the calculations a 
larger number of samples collected over much larger 
territories (several administrative regions in Western 
Ukraine), these values increase by 2–3 times even for 
primary introduction. However, even in the second 
and third groups of samples (Table  3), under the 
influence of secondary introductions of different or-
igins, Fst for unbanded shells is significantly lower 
than in Sibiu or Sheffield (Table 5).

In the future, it would be desirable to con-
duct similar studies of C. hortensis in other parts of 
Ukraine, where colonisation by this species began re-
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cently due to secondary introductions and it is most 
likely occurring independently of the western part of 
the country, see above. Zhytomyr and Kyiv in Central 
Ukraine and Kharkiv in Eastern Ukraine now appear 
to be the most promising territories for this purpose. 
If the frequencies of unbanded shells there will be 
also high, and their spatial variability, characterised 
by Fst, is relatively low, this will be another argument 
in favour of strong climatic selection. Such research 
is especially interesting because the continentality of 
the climate in Ukraine increases from west to east. 
In the west of the country, more attention should 
be paid to the Transcarpathian region. Many reliable 
finds of C. hortensis have already been made there, but 
data on the phenotypic composition of its popula-
tions are very scarce. This may be interesting also in 
terms of possible climate selection, since C. hortensis 
is found both in the Transcarpathian Lowland with 
a warm and mild climate, and in mountainous areas.
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APPENDIX 1.

The presence and chronology of records in different administrative regions and settlements of Ukraine of the colouration 
traits present in the descendants of the primary (only A-0, A-b, Y-0) and subsequent introductions of C. hortensis to 
Ukraine: ap2 – for quantitative data see Appendix 2, FB – Facebook, iN – iNaturalist, PM – personal messages from 
other observers, supported by photographs, PO – personal observations of the authors, SOC – samples of other 
collectors, UB – UkrBIN. In the Years column: FO is the first observation of phenotypes that may be present in the 
descendants of primary and other introductions, FOS is the same for the colouration traits indicating the presence of 
a secondary introduction, LO is the last observation. FO does not always coincide with the time of first record of C. 
hortensis in a populated area (see Gural-Sverlova et al. 2024). The asterisks 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

Settlement Type
Years Phenotypes

DL DB Information 
sourcesFO FOS LO A-0 A-b Y-0 Y-b P-0 P-b B-0

Cherkasy region
Cherkasy Ind 2025 – 2025 – – + – – – – – – iN

Chernivtsi region
Chernivtsi Ind 2018 – 2018 – – + – – – – – – iN

Crimea
Simferopol Ind 2024 – 2024 – – + – – – – – – iN

Ivano-Frankivsk region
*Ivano-Frankivsk PrI 2002 – 2025 + + + – – – – – – PO, SOC, iN, ap2
*Bohorodchany Ind 2019 – 2019 – + + – – – – – – PO
*Bolekhiv Mix 2023 2025 2025 + + + + – – – – – PO, iN, ap2
Broshniv-Osada Ind 2023 – 2025 – + + – – – – – – iN
*Burshtyn BB 2025 2025 2025 + – + + – – – – – PO, ap2
Herynia PrI 2023 – 2023 + + + – – – – – – iN
Lysets Ind 2023 – 2023 – – + – – – – – – iN
Pasichna Ind 2024 – 2024 – – + – – – – – – iN
*Rohatyn PrI 2025 – 2025 – + + – – – – – – PO, ap2
between Sloboda-
Nebylivska and 
Krasne

Ind 2023 – 2023 + – – – – – – – – UB

*Stara Huta Ind 2024 – 2024 + – – – – – – – – PO
Uhryniv Ind 2019 – 2025 + – + – – – – – – PO, iN

Kharkiv region
Kharkiv SeI 2021 2021 2024 – + + + + – – – – iN, UB
Vysokyi Ind 2021 – 2021 + – – – – – – – – iN

Khmelnytskyi region
Khmelnytskyi Ind 2016 – 2025 + + + – – – – – – PM, iN

Kirovohrad region
Kropyvnytskyi SeI 2023 2023 2025 – ? + – + – – – – iN

Kyiv region
Kyiv SeI 2020 2020 2025 ? + + + + – – – + PM, FB, iN
Boiarka SeI 2025 2025 2025 ? + + – – – – – + iN
Irpin SeI 2023 2023 2023 – – + – – – – – + iN
Novi Petrivtsi SeI 2025 2025 2025 – – + – + – – – – PM

Luhansk region
Luhansk Ind 2018 – 2018 – – + – – – – – – UB

Lviv region
*Lviv Mix 1994 2019 2025 + + + + + + + + + PO, (iN, UB – 

only common 
phenotypes), ap2

*Bibrka PrI late 
1990s

– 2023 + + + – – – – – – PO, ap2

*Birky Mix 2019 2024 2024 + + + + + – – + + PO, ap2
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Settlement Type
Years Phenotypes

DL DB Information 
sourcesFO FOS LO A-0 A-b Y-0 Y-b P-0 P-b B-0

*Briukhovychi Mix 2017 2024 2024 + + + – + + – + + PO, ap2
*Boryslav PrI 2019 – 2019 + + + – – – – – – PO, ap2
*Brody PrI 2020 – 2023 – + + – – – – – – PO, iN, ap2
*Busk Ind 2023 – 2025 – + – – – – – – – PO, ap2
*Chyshky PrI 2023 – 2024 + + + – – – – – – PO, ap2
*Davydiv and 
surroundings

Mix 2021 2021 2024 + + + + + – – – + PO, ap2

*Drohobych PrI 2009 – 2025 – + + – – – – – – PO, iN, ap2
*Drozdovychi PrI 2025 – 2025 – + + – – – – – – PO, ap2
*Dubliany PrI 2017 – 2023 + + + – – – – – – PO, iN, ap2
Hirnyk Ind 2023 – 2023 – – + – – – – – – iN
*Hlyniany Mix 2025 2025 2025 + + + + – – – – – PO, ap2
*Horodok Mix 2017 2023 2025 – + + + + + – + + PO, ap2
*Ivano-Frankove PrI 2006 – 2025 + + + – – – – – – PO, iN, ap2
Kamianopil Ind 2023 – 2023 – – + – – – – – – iN
*Konopnytsia and 
surroundings

PrI 2005 – 2023 + + + – – – – – – PO, ap2

*Lapaivka PrI 2021 – 2023 + + + – – – – – – PO, iN, ap2
Lypnyky Ind 2025 – 2025 – + + – – – – – – iN
*Malekhiv PrI 2019 – 2025 – + + – – – – – – PO, iN, ap2
*Morshyn PrI 2025 – 2025 + + + – – – – – – PO, ap2
*Mostyska PrI 2025 – 2025 – + + – – – – – – PO, ap2
*Mykolaiv and 
surroundings

PrI 2003 – 2025 – + + – – – – – – PO, ap2

Navariia Ind 2021 – 2021 – – + – – – – – – iN
*near Neslukhiv PrI 2023 – 2023 + + + – – – – – – PO, ap2
Novoiavorivsk Ind 2025 – 2025 – + + – – – – – – iN
*Obroshyne Mix 2016 2020 2024 + + + + – – – – – PO, ap2
*Pasiky-Zubrytski 
(incl. *Horishnii)

Mix 2023 2025 2025 – + + + – – – – + PO, ap2

Perviatychi Ind 2024 – 2024 – – + – – – – – – iN
*Pidbirtsi Mix 2021 2021 2024 + + + + + + + + + PO, ap2
*Pustomyty and 
surroundings

PrI 2001 – 2021 + + + – – – – – – PO, ap2

near Rakovets Ind 2021 – 2021 – – + – – – – – – iN
*Sambir PrI 2025 – 2025 + + + – – – – – – PO, ap2
*Sheptytskyi 
(Chervonohrad)

PrI 2007 – 2007 + + + – – – – – – PO, SOC, ap2

Skhidnytsia Ind 2018 – 2024 ? + + – – – – – – iN, UB
Skole and 
surroundings

Ind 2023 – 2023 – + + – – – – – – iN, FB, UB

Slavsko Ind 2021 – 2023 – + + – – – – – – iN
*Sokilnyky Mix 2023 2023 2025 + + + + + – – + + PO, ap2
*between 
Sokilnyky and 
Lviv

Mix 2023 2024 2024 + + + – + + + + + PO, ap2

*Solonka Mix 2019 2021 2023 + + + + – + – – + PO, ap2
*Stebnyk Ind 2023 – 2024 + + + – – – – – – PO, ap2
*Stryi PrI 2025 – 2025 + + + – – – – – – PO, ap2
*Sudova Vyshnia Ind 2025 – 2025 – + + – – – – – – PO
Sukhovolia Ind 2022 – 2023 – + + – – – – – – iN, FB
*Truskavets Mix 2017 2025 2025 + + + + + – – + + PO, SOC, iN, FB, 

ap2
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Settlement Type
Years Phenotypes

DL DB Information 
sourcesFO FOS LO A-0 A-b Y-0 Y-b P-0 P-b B-0

*Velyki Hlibovychi Ind 2018 – 2018 – – + – – – – – – PO
*Velykyi Liubin PrI 2016 – 2017 – + + – – – – – – PO, ap2
Voroniaky Ind 2022 – 2022 – – + – – – – – – iN
*Vynnyky PrI 2019 – 2025 + + + – – – – – – PO, iN, ap2
*Yavoriv Ind 2022 – 2022 – + + – – – – – – PM, SOC
*Zapytiv PrI 2005 – 2023 – + + – – – – – – PO, ap2
*Zhovkva and 
surroundings

Mix 2018 2018 2021 + + + + – – – – + PO, ap2

*Zhydachiv PrI 2025 – 2025 + + + – – – – – – PO, ap2
*Zolochiv PrI 2016 – 2023 + + + – – – – – – PO, iN, UB, ap2
*Zubra Mix 2019 2019 2023 + + + + + + – + + PO, ap2
*Zymna Voda Mix 2024 2024 2025 + + + + – – – – + PO, PM, ap2

Odesa region
Odesa Ind 2022 – 2023 – – + – – – – – – iN

Rivne region
Rivne Ind 2025 – 2025 – – + – – – – – – iN
Oleksandriia 
united territorial 
community

SeI 2022 2022 2024 – – – + – – – – – iN

*Zdolbuniv Ind 2020 – 2025 – + + – – – – – – PO, iN
Sumy region

Hlukhiv district Ind 2022 – 2022 + – – – – – – – – iN
Ternopil region

*Ternopil Mix 2019 2023 2025 + + + + + – – – + PO, FB, iN, ap2
*Berezhany BB 2024 2025 2025 + – + + – – – – – PO, ap2
*Posukhiv BB 2025 2025 2025 + – + + – – – – – PM, SOC, iN, ap2
*Rai BB 2021 2021 2025 – – + + – – – – – PO, iN
*Zalishchyky SeI 2025 2025 2025 + – + + – – – – – PO, ap2

Transcarpathian region
*Uzhhorod SeI 2015 2015 2025 ? + + – + – – – + PO, iN, ap2
Batiovo Ind 2023 – 2023 – + – – – – – – – iN
Botfalva Ind 2023 – 2023 – – + – – – – – – iN
*Mukachevo Ind 2018 – 2021 – + + – – – – – – PO, iN, ap2
Pylypets (and 
surroundings?)

SeI? 2021 2021? 2025 – ? + ? – ? – – – iN, UB

Rakhiv Ind 2021 – 2023 – – + – – – – – – iN
Svaliava Ind 2023 – 2023 – – + – – – – – – UB
Vynohradiv Ind 2023 – 2024 – – + – – – – – – PM, UB

Volyn region
*Lutsk PrI 2023 – 2025 + – + – – – – – – PO, FB, iN, ap2
Kivertsi Ind 2025 – 2025 – – + – – – – – – iN
*near Melnyky 
(biological 
station)

PrI 2000 – 2007 – + + – – – – – – PO, SOC, ap2

Shatsk Ind 2002 – 2002 – – + – – – – – – PO
*Volodymyr 
(Volodymyr-
Volynskyi)

Ind 2025 – 2025 – – + – – – – – – PO, ap2

Zaporizhzhia region
Zaporizhzhia Ind 2023 – 2023 – – + – – – – – – iN

Zhytomyr region
Zhytomyr SeI 2018 2018 2025 ? + + + – – – – + iN, UB



254	 Nina Gural-Sverlova, Roman Gural

APPENDIX 2.

The studied samples of C. hortensis from Ukraine: DL-1 – dark lip in all pink shells, DL-2 – dark lip in all pink and brown 
shells, DL-3 – dark lip in all pink and some yellow shells, GC - collected near garden centres, operating or recently 
closed, hy – hyalozonate bands, 3b (three-banded) – banded shells without the second and fourth bands. “Composite 
sample” refers to data from a large area, often from different parts of a settlement. Pluses indicate the colouration 
variants that were observed only in immature individuals. For other designations, see Material and Methods

Settlement Coordinates Years
Phenotypes

Total Comments
A-0 A-b Y-0 Y-b P-0 P-b B-0

Ivano-Frankivsk region
Ivano-Frankivsk 48°55'32.1"N, 24°43'34.7"E 2018 18 5 63 – – – – 86 –

48°56'51.0"N, 24°41'47.4"E 2019 1 8 83 – – – – 92 –
48°56'37.2"N, 24°41'43.2"E 2019 16 – – – – – – 16 –

Bolekhiv 49°03'54.8"N, 23°51'32.3"E 2025 – 78 25 1 – – – 104 –
49°03'52.6"N, 23°51'36.3"E 2025 – 3 8 – – – – 11 –
49°04'07.4"N, 23°51'04.8"E 2025 3 2 5 – – – – 10 –
49°04'07.1"N, 23°51'20.7"E 2025 5 32 45 – – – – 82 –

Burshtyn 49°15'47.0"N, 24°38'07.5"E 2025 2 – 9 6 – – – 17 –
49°15'05.7"N, 24°37'49.4"E 2025 7 – 6 6 – – – 19 –
49°15'03.2"N, 24°38'02.2"E 2025 – – 22 3 – – – 25 –

Rohatyn 49°25'08.1"N, 24°36'08.4"E 2025 – 5 7 – – – – 12 –
Lviv region

Lviv (only sites 
with regionally 
rare phenotypes)

49°50'06.2"N, 24°01'34.6"E 2019–2022 17 23 92 37 11 24 – 204 DL-1, DB
49°49'47.8"N, 24°01'32.1"E 2020+2025 1 4 25 5 – – – 35 DB
49°49'38.7"N, 24°02'48.8"E 2020+2022 – 11 78 9 19 4 – 121 DB
49°48'41.9"N 24°01'26.4"E 2020+2024 113 28 409 2 – – – 552 GC
49°50'09.1"N, 24°02'29.8"E 2021–2022 – – 6 12 3 2 – 23 DL-3, DB
49°49'50.2"N, 23°57'57.0"E 2022–2023 8 – 77 4 35 – – 124 GC, DB
49°48'31.6"N, 24°00'57.0"E 2023 4 2 42 6 19 – – 73 DL-1, DB
49°48'11.1"N, 24°00'06.9"E 2023+2025 – – 23 8 4 – – 35 DL-1, DB
49°48'58.7"N, 24°02'18.1"E 2023 3 2 82 25 4 – – 116 DL-1, DB
49°48'37.3"N, 23°58'23.9"E 2022 1 1 47 1 – – – 50 DB
49°48'39.3"N, 23°58'29.5"E 2024–2025 1 6 11 3 – – – 21 DB
49°50'43.5"N, 24°00'41.1"E 2023–2024 – – 3 11 25 – 14 53 DL-2, DB, 

hy
49°49'40.9"N, 24°00'27.5"E 2023–2025 – 20 16 10 – – – 46 DB
49°49'45.8"N, 24°01'29.5"E 2025 – 10 29 2 – – – 41 –

Bibrka 49°38'20.6"N, 24°17'38.1"E 2023 1 1 22 – – – – 24 –
Birky composite sample 2019 1 3 15 – – – – 19 –

49°54'42.6"N, 23°54'23.4"E 2024 3 24 56 – – – – 83 –
49°54'22.4"N, 23°55'15.3"E 2024 4 1 17 1 – – – 23 DB
49°54'39.9"N, 23°54'05.3"E 2024 3 34 82 1 17 – – 137 GC, DL-1, 

DB
Briukhovychi composite sample 2017–2018 – 13 65 – – – – 78 –

49°54'01.7"N, 23°57'37.1"E 2019 15 12 70 – – – – 97 –
49°53'45.2"N, 23°57'04.2"E 2024 1 1 11 – 4 1 – 18 DL-1, DB

Boryslav 49°16'53.4"N, 23°25'03.0"E 2019 1 18 44 – – – – 63 –
49°17'11.6"N, 23°24'56.5"E 2019 – 2 14 – – – – 16 –

Brody 50°04'58.2"N, 25°08'25.6"E 2023 – 1 15 – – – – 16 –
50°04'53.1"N, 25°08'43.5"E 2023 – 1 18 – – – – 19 –

Busk 49°57'51.9"N, 24°36'36.4"E 2023+2025 – 11 – – – – – 11 –
Chyshky 49°48'09.1"N, 24°09'38.5"E 2023–2024 6 5 52 – – – – 63 GC

https://maps.app.goo.gl/KQLdUBYQ5TR9bRC69
https://maps.app.goo.gl/uUsFTQEZpE4EnAA89
https://maps.app.goo.gl/rjauTFLpcAYbFbVQA
https://maps.app.goo.gl/NTqWk6WS3BpoFuhv9
https://maps.app.goo.gl/eTgHz1YWSsJqBiRW6
https://maps.app.goo.gl/uvjgSSgHJCpm3GSi6
https://maps.app.goo.gl/p3CeeUzidXYSRhtW7
https://maps.app.goo.gl/bckU3DjU21ybybcv5
https://maps.app.goo.gl/yyNBTS3L6qpm1rVD7
https://maps.app.goo.gl/a47JCRYwXwiYri6AA
https://maps.app.goo.gl/8R3DYYjcMaq1xqBj7
https://maps.app.goo.gl/zV5WXAYfgiJ1LSeUA
https://maps.app.goo.gl/umit8BBR9EebK4jR6
https://maps.app.goo.gl/Lk2KK39dLgGRfGaT9
https://maps.app.goo.gl/8qghfp67R4Uukf7GA
https://maps.app.goo.gl/S8cNACdNXK3vSaiw8
https://maps.app.goo.gl/SKEfYjqFS7N4ygiw5
https://maps.app.goo.gl/4npVkPGUuKmUm4158
https://maps.app.goo.gl/bmCTEwp7Zw3BHhzt5
https://maps.app.goo.gl/3nf71j1v7uTdCKnPA
https://maps.app.goo.gl/7FGiwDyU9tiMcPdR6
https://maps.app.goo.gl/QnexBnjARb4No6M19
https://maps.app.goo.gl/MpPAasUsKcdJvhPy9
https://maps.app.goo.gl/4oee5NbfmDrS1mAs6
https://maps.app.goo.gl/5ETp6bLE1y2ME1Pg6
https://maps.app.goo.gl/rmLW4pqvRwewRWzb9
https://maps.app.goo.gl/2US5661yxL69Ru7z9
https://maps.app.goo.gl/g1uzJcb4cpbUYk7q9
https://maps.app.goo.gl/FuHVqKZrQn4kyGXo9
https://maps.app.goo.gl/Mg7cFoYKnz2ATizQ8
https://maps.app.goo.gl/rjQYCz3cNKZp1J6z8
https://maps.app.goo.gl/j27rcbQhUHeB49qE6
https://maps.app.goo.gl/9a1zfbnDLgn177uz8
https://maps.app.goo.gl/b5hN4HPSXB4GAqmx5
https://maps.app.goo.gl/cDfZMsYLuPhdJwgdA
https://maps.app.goo.gl/3e5BPn72qtdGHvzD8
https://maps.app.goo.gl/prjAqCmfzzbfgZZ88
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Settlement Coordinates Years
Phenotypes

Total Comments
A-0 A-b Y-0 Y-b P-0 P-b B-0

Davydiv and 
surroundings

49°46'00.3"N, 24°06'30.1"E 2021+2024 2 9 12 12 1 – – 36 GC, DB
49°45'16.9"N, 24°07'43.2"E 2023 – 5 38 – – – – 43 –
49°44'57.6"N, 24°08'22.1"E 2023 4 3 16 – – – – 23 –
49°45'21.2"N, 24°07'53.4"E 2023–2024 2 3 50 3 – – – 58 –

Drohobych 49°21'25.4"N, 23°31'04.9"E 2023 – 8 23 – – – – 31 –
Drozdovychi 49°48'13.4"N, 23°38'15.9"E 2025 – 5 6 – – – – 11 –
Dubliany 49°54'00.5"N, 24°05'21.6"E 2017–2018 3 78 450 – – – – 531 –
Hlyniany 49°49'31.9"N, 24°31'36.2"E 2025 2 – 23 – – – – 25 –

composite sample 2025 2 – 10 – – – – 12 –
49°49'22.1"N, 24°30'56.0"E 2025 12 4 8 4 – – – 28 hy

Horodok 49°47'11.4"N, 23°38'32.7"E 2017–2024 – 476 220 – – – – 696 –
49°46'40.2"N, 23°38'19.2"E 2019 – 37 93 – – – – 130 –
49°47'14.1"N, 23°41'54.2"E 2023 – 35 7 – – – – 42 –
49°47'11.5"N, 23°39'27.6"E 2023 – 24 27 – – – – 51 –
49°47'25.5"N, 23°42'54.3"E 2023 – 2 22 65 24 5 – 118 GC, 3b, DL-

3, DB
49°47'32.0"N 23°43'21.5"E 2023 – 1 4 2 – 2 – 9 GC, DL-1, 

DB
Ivano-Frankove 49°55'17.5"N, 23°44'12.0"E 2006+2019 6 4 25 – – – – 35 –

49°55'29.9"N, 23°43'41.0"E 2019 4 1 31 – – – – 36 –
Konopnytsia composite sample 2023 5 14 45 – – – – 64 –
Lapaivka composite sample 2023 3 4 37 – – – – 44 –
Malekhiv composite sample 2019+2025 – 2 19 – – – – 21 –

49°52'51.4"N, 24°04'18.8"E 2025 – 26 48 – – – – 74 –
Morshyn 49°09'16.1"N, 23°52'28.6"E 2025 + 10 29 – – – – 39 –

49°09'28.1"N, 23°52'10.5"E 2025 5 – 21 – – – – 26 –
Mostyska 49°47'20.5"N, 23°09'20.9"E 2025 – 23 3 – – – – 26 –

49°47'13.4"N, 23°09'40.8"E 2025 – 1 26 – – – – 27 –
49°47'32.1"N, 23°09'15.1"E 2025 – 4 26 – – – – 30 –

Mykolaiv and 
surroundings

unknown, near the 
settlement

2003 – – 172 – – – – 172 –

49°31'50.3"N, 23°58'52.6"E 2018+2025 – 1 55 – – – – 56 –
near Neslukhiv 49°58'43.4"N, 24°26'13.5"E 2023 5 10 66 – – – – 81 –
Obroshyne and 
surroundings

49°47'13.8"N, 23°52'24.6"E 2016–2019 1 202 177 – – – – 380 –
composite sample 2017–2019 5 15 58 – – – – 78 –

49°47'44.4"N, 23°52'12.0"E 2019 1 9 22 – – – – 32 –
49°47'08.3"N, 23°52'26.3"E 2023 – 1 7 2 – – – 10 –
49°47'22.9"N 23°52'40.1"E 2023–2024 – + 9 1 – – – 10 –

Pasiky-Zubrytski 
(incl. Horishnii)

49°46'31.2"N, 24°04'48.9"E 2023+2025 – 1 21 – – – – 22 –
49°46'33.3"N, 24°04'44.2"E 2023+2025 – 4 48 – – – – 52 –
49°46'36.5"N, 24°04'48.7"E 2025 – 49 9 – – – – 58 –
49°46'47.2"N, 24°04'15.8"E 2025 – – 13 3 – – – 16 DB

Pidbirtsi 49°50'29.7"N, 24°09'05.0"E 2021+2024 6 11 176 54 14 17 9 287 GC, DL-3, 
DB, hy

Pustomyty and 
surroundings

49°44'13.8"N, 23°54'10.2"E 2001+2005 30 56 303 – – – – 389 –
49°43'01.2"N, 23°54'05.3"E 2021 13 81 123 – – – – 217 –

Sambir 49°31'06.6"N, 23°12'30.3"E 2025 3 3 131 – – – – 137 –
49°31'09.0"N, 23°12'29.3"E 2025 1 3 15 – – – – 19 –

Sheptytskyi 
(Chervonohrad)

50°23'18.4"N, 24°14'56.1"E 2007 1 10 87 – – – – 98 –
unknown 2007 – – 62 – – – – 62 –

https://maps.app.goo.gl/Uq4AkGQV59BJ5ABj7
https://maps.app.goo.gl/8NEpFVQFineZee7m9
https://maps.app.goo.gl/hpBeFuukyN7sbmwr8
https://maps.app.goo.gl/eiNfy7nkwYN6X9vk8
https://maps.app.goo.gl/pWurX9uJzvCXrBtK8
https://maps.app.goo.gl/t8bTsXSRgBZB4CKp8
https://maps.app.goo.gl/TM3hYSKGKnNrzYnCA
https://maps.app.goo.gl/ydWgb7CYeVhBqCbw8
https://maps.app.goo.gl/BxtbNQDZWdud9x4D7
https://maps.app.goo.gl/avDBhpR2vPHv7Axp8
https://maps.app.goo.gl/xkiFkrXkF4YCPDf86
https://maps.app.goo.gl/bDRg9b7x6qio8PC37
https://maps.app.goo.gl/U4KgnpPMmSBNfEqW6
https://maps.app.goo.gl/P7sD1SQ7V5fh5KMo9
https://maps.app.goo.gl/9pTPHHxnB41CuNQ8A
https://maps.app.goo.gl/HxtCdtAyaUSd3JFt8
https://maps.app.goo.gl/By61nW7YZYzY3oRv9
https://maps.app.goo.gl/97kpyoBxMrGwT6dR7
https://maps.app.goo.gl/EbyHdzaySqFcgMgg8
https://maps.app.goo.gl/oefXDkxhoBGbNE1S6
https://maps.app.goo.gl/GbYhgCDpzjVChxcF9
https://maps.app.goo.gl/MPWVRBD7XtJEdoPe8
https://maps.app.goo.gl/nxYDhafGYC4BTgxo7
https://maps.app.goo.gl/Gpv4RFxm8rAhG7LG7
https://maps.app.goo.gl/w8ZfSfo1Tg7DEKMP6
https://maps.app.goo.gl/4M5yZet4coCJmZBg8
https://maps.app.goo.gl/YAKoNz6WjsUuNaS56
https://maps.app.goo.gl/5n8RMqtdEuXAbX5m7
https://maps.app.goo.gl/wDowAHZHrdWzufi66
https://maps.app.goo.gl/oQsK8JCuxV61bVXdA
https://maps.app.goo.gl/xcoDQBVDYY6goYJc8
https://maps.app.goo.gl/xiiTuB3eZMFDaLtQ7
https://maps.app.goo.gl/E2UjiVXLfgoFgKi1A
https://maps.app.goo.gl/Q55xADvncVZQmFAv9
https://maps.app.goo.gl/CscA3Qynm2XxRVMp9
https://maps.app.goo.gl/fWZJrfJ9zXPJw8HM8
https://maps.app.goo.gl/trcfXYxdw3MXrK4dA
https://maps.app.goo.gl/PBEvjXQrZixJ5XZ59
https://maps.app.goo.gl/mzdBw2mXQfKkHGhSA
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Settlement Coordinates Years
Phenotypes

Total Comments
A-0 A-b Y-0 Y-b P-0 P-b B-0

Sokilnyky 49°46'59.1"N, 24°00'25.2"E 2023 – 3 15 – – – – 18 –
49°46'54.7"N, 23°59'42.0"E 2023+2025 – 2 24 – – – – 26 –
49°47'16.4"N, 24°00'36.3"E 2023 – 4 51 14 3 – – 72 DL-1, DB
49°47'16.2"N, 24°00'31.1"E 2025 – 2 30 – – – – 32 –
49°47'13.7"N, 24°00'44.2"E 2025 4 8 45 – – – – 57 –

between Sokilnyky 
and Lviv

49°47'38.0"N, 23°58'46.5"E 2024 2 + 14 – 4 1 1 22 GC, DL-2, 
DB

Solonka composite sample 2019 – 1 12 – – – – 13 –
49°44'56.8"N, 24°00'24.2"E 2021 3 2 102 – – – – 107 –
49°44'57.0"N, 23°59'56.2"E 2021 1 13 60 – – – – 74 –
49°44'55.9"N, 24°00'23.8"E 2023 – – 18 16 – – – 34 DB, hy

Stebnyk 49°18'35.8"N, 23°30'28.3"E 2023–2024 1 2 11 – – – – 14 GC
Stryi composite sample 2025 1 2 18 – – – – 21 –
Truskavets composite sample 2023–2024 3 2 23 – – – – 28 –

49°16'43.3"N, 23°30'15.2"E 2025 – 1 3 1 1 – – 6 DL-1, DB
Velykyi Liubin 49°43'24.6"N, 23°42'49.8"E 2016–2017 – 20 106 – – – – 126 –
Vynnyky composite sample 2019 3 7 44 – – – – 54 –

49°49'33.5"N, 24°08'08.7"E 2019 16 – 26 – – – – 42 –
49°49'05.2"N, 24°08'19.5"E 2025 2 3 36 – – – – 41 –

Zapytiv composite sample 2023 – 6 5 – – – – 11 –
Zhovkva 50°03'21.0"N, 23°58'36.0"E 2018+2019 + 1 11 9 – – – 21 DB

50°03'13.4"N, 23°59'11.4"E 2019 – 6 102 – – – – 108 –
50°03'12.5"N, 23°58'48.3"E 2019 39 75 230 – – – – 344 –

Zhydachiv 49°23'01.9"N, 24°08'08.2"E 2025 7 2 10 – – – – 19 –
Zolochiv composite sample 2023 2 2 26 – – – – 30 –

49°47'49.3"N, 24°54'00.1"E 2023 – 2 33 – – – – 35 –
Zubra 49°46'42.6"N, 24°03'06.0"E 2019 2 6 110 – – – – 118 DB

49°46'40.9"N, 24°03'09.0"E 2022–2023 2 16 28 2 4 5 – 57 DL-1, DB
49°46'49.0"N, 24°03'13.8"E 2025 – 2 32 1 5 – – 40 DL-3, DB

Zymna Voda 49°49'33.4"N, 23°54'23.5"E 2024–2025 10 1 37 – – – – 48 –
49°49'42.9"N, 23°54'19.0"E 2024–2025 13 4 99 – – – – 116 –
49°49'28.6"N, 23°54'27.3"E 2024–2025 – 1 6 3 – – – 10 DB, hy
49°49'52.4"N, 23°54'07.8"E 2025 1 1 9 – – – – 11 –

Ternopil region
Ternopil 49°33'19.6"N, 25°38'54.6"E 2023 50 5 185 – – – – 240 –

49°33'01.8"N, 25°37'50.0"E 2023 11 3 125 7 1 – – 147 3b, DB
49°32'57.2"N, 25°37'38.8"E 2023 13 – 95 21 – – – 129 3b, DB
49°32'57.9"N, 25°37'29.1"E 2023 34 – 125 – – – – 159 –
49°33'04.7"N, 25°36'58.0"E 2023 1 9 52 9 – – – 71 –
49°33'15.6"N, 25°35'43.7"E 2023 6 – 69 7 2 – – 84 DB
49°33'09.8"N, 25°35'25.6"E 2025 4 – 50 4 34 – – 92 DB
49°33'19.2"N, 25°35'29.1"E 2025 2 – 7 2 – – – 11 –

Berezhany 49°26'39.5"N, 24°56'16.5"E 2025 3 – 36 15 – – – 54 –
49°26'43.3"N, 24°56'24.2"E 2025 1 – 32 9 – – – 42 –
49°26'42.6"N, 24°56'12.6"E 2025 3 – 48 30 – – – 81 –
49°26'45.2"N, 24°56'31.7"E 2025 + – 19 1 – – – 20 –

Posukhiv 49°24'42.6"N, 24°58'04.5"E 2025 1 – 7 6 – – – 14 –
49°24'29.8"N, 24°57'45.7"E 2025 4 – 2 2 – – – 8 –

Zalishchyky 48°38'17.3"N, 25°44'07.6"E 2025 4 – 7 + – – – 11 –
Transcarpathian region

Uzhhorod 48°37'28.2"N, 22°17'47.4"E 2015+2018 – – 11 – 13 – – 24 DB
Mukachevo 48°26'29.3"N, 22°43'12.0"E 2018 – 12 – – – – – 12 –

https://maps.app.goo.gl/JAfjM4vc8687EfrL6
https://maps.app.goo.gl/mBYJHYR8iwQbJkd16
https://maps.app.goo.gl/RyeKWmD9pyaV6uXZ7
https://maps.app.goo.gl/WpfsjKP3W7Qnv7LK9
https://maps.app.goo.gl/m1c111gRBGX8irMa9
https://maps.app.goo.gl/yVFtwgPM8j4hcHGG6
https://maps.app.goo.gl/k8wi2jDubSXrR9Z96
https://maps.app.goo.gl/6RSr2d8ygF8fe7uH8
https://maps.app.goo.gl/FSS7uM1JR4RDHu856
https://maps.app.goo.gl/uUVYD2etSoixZF8E7
https://maps.app.goo.gl/r4XQ8AR2AvPLGH559
https://maps.app.goo.gl/8mu39SQnJJgmj8V26
https://maps.app.goo.gl/1mvTHA3evkVAcPTJA
https://maps.app.goo.gl/HiaXPurZttjQvkic8
https://maps.app.goo.gl/gTQmws4joxNPR5yR6
https://maps.app.goo.gl/fc5vx7JBkEczhaD19
https://maps.app.goo.gl/tVypBSdupnP6soBZ8
https://maps.app.goo.gl/nRWbvLrsw6mc7vjQA
https://maps.app.goo.gl/vF2tuUjFDWx4KbiW9
https://maps.app.goo.gl/dsGEEvgXo3Wa9otB9
https://maps.app.goo.gl/Hom5kEicGHtG1oEk9
https://maps.app.goo.gl/br85QjeRHKFu2UNe6
https://maps.app.goo.gl/tgHeez6Zw4fY7wK3A
https://maps.app.goo.gl/c4qDjHTE2yagaqfs6
https://maps.app.goo.gl/ZaxsEC4EidoHw4oJ6
https://maps.app.goo.gl/xL5wqkwboU3Z27Uk7
https://maps.app.goo.gl/JdKbAWhm43DLtNYQ6
https://maps.app.goo.gl/MZ92qmZZkq79FWpj6
https://maps.app.goo.gl/8u4dYpuaHmV7XLns8
https://maps.app.goo.gl/cuxmFHkCBkUdSBmR8
https://maps.app.goo.gl/P6HZcSZFQM31gp1W9
https://maps.app.goo.gl/gmMXxvsm3fRVnuQJ9
https://maps.app.goo.gl/Dhu4J8zjq2tNeZ5AA
https://maps.app.goo.gl/Z6QjZ5xwRiAa9P2w9
https://maps.app.goo.gl/5pvmsK6n6cSYTRgk9
https://maps.app.goo.gl/mdJmcvpwNY72uPEf6
https://maps.app.goo.gl/cz5bYBbLvB2ZfhxU8
https://maps.app.goo.gl/xvU65k9QEwLhHm5z6
https://maps.app.goo.gl/yTUgXU8gcmxD1CKQ6
https://maps.app.goo.gl/tJndrLtqFLduwPdz7
https://maps.app.goo.gl/eY5ZyLpUHQFQRcJa8
https://maps.app.goo.gl/jZTNK86vhqWQ1iFa6
https://maps.app.goo.gl/dJkSWErNysjPzi4e9
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Settlement Coordinates Years
Phenotypes

Total Comments
A-0 A-b Y-0 Y-b P-0 P-b B-0

Volyn region
Lutsk 50°45'22.2"N, 25°20'33.1"E 2025 9 – 16 – – – – 25 –

50°45'02.4"N, 25°19'59.3"E 2025 – – 15 – – – – 15 –
50°45'00.6"N, 25°20'04.9"E 2025 – – 106 – – – – 106 –

near Melnyky 
(biological station)

51°34'03.0"N, 23°54'00.6"E 2000–2007 – 6 18 – – – – 24 –

Volodymyr 
(Volodymyr-
Volynskyi)

50°50'32.9"N, 24°19'15.3"E 2025 – – 17 – – – – 17 –

https://maps.app.goo.gl/tH5Jukefenah8b8UA
https://maps.app.goo.gl/S77k69D8bviahqfZ7
https://maps.app.goo.gl/XrQjyyxzq7rE32Ui9
https://maps.app.goo.gl/QvgNgp7Ez9TdpCi99
https://maps.app.goo.gl/kgrJZsrHRPibeat48

