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A game against natural selection? Hibernation of migratory bat species in their summering range in
Eastern Ukraine. — I. Zagorodniuk. — A series of new findings of migratory bat species that in recent
years formed wintering groups in the region are described. Bats were found in buildings within human set-
tlements in all cases. Descriptions of new autumn and winter records of Nyctalus noctula in Gorlovka and
Rubizhne, Vespertilio murinus in Luhansk, Alchevsk and Donetsk, and Pipistrellus cf. pygmaeus in Mariupol
are presented. These findings are considered as further evidence of formation synanthropic bat communities
in eastern Ukraine and expand the geographical boundaries of the known wintering range of these migratory
species within Ukraine. Similar cases are rare so far, although they indicate new changes that may soon be-
come regular. Cases of wintering are considered as “trial of forces” of a part of the population in the context
of trading-off the “cost of migration” for the “cost of hibernation” under conditions of global warming as well
as of improving wintering conditions in the region due to various artificial shelters, mainly in cities.
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I'pa npotu npupoanoro no6opy? Bunagku 3umiBii BuaiB-MirpaHTiB kaskaniB B iXHboMy apeaJi JiTy-
BaHHsA Ha cxoi Ykpainu. — L. 3aropogniwok. — OnucaHo cepiro HOBHX 3HAXiJOK BUJIB, 10 € MirpaHTaMH
B PETiOHi, MPOTEe OCTAaHHIMU poKamu (OPMYIOTh 3UMiBENBHI IpynH. B ycix BHmagkax Ka)kaHiB BHSBICHO B
HaceJIeHUX IyHKTaX, B KUTJIOBUX MPUMILICHHIX. HaBeneHO BiIOMOCTI MPO HOBI OCiHHI Ta 3UMOBI 3HAX1IKH
Nyctalus noctula B T'opniBui ta Pybixuaomy, Vespertilio murinus B Jlyranceky, AmueBcbKy Ta [loHeUpKy,
Pipistrellus cf. pygmaeus B Mapiymodmi. L{i 3HaXiAKu po3risAaloThes SK CBIIYSHHS ITOAANBIIOTO mpoliecy ¢o-
PMYBaHHSI CHHaHTPOITHHUX YTPYIIOBaHb Ka)KaHiB HA CXOJi YKpaiHHU 1 pO3IIUPIOIOTH reorpadigHi Mexi BioMo-
T'0 3UIMOBOTO apeaiy WX BHIIB-MITpaHTIB B Mexax YKpainu. [Toku moniOHI BUTIAIKH € TOOIUHOKUMH, IPOTE
BOHM € IHJMKAaTOpPaMH HOBHX 3MiH, Ki y’)k€ CKOPO MOXXYTh CTaTH 3aKOHOMipHUMH. Taki BUIaJKH PO3IIIsiaa-
IOTBCS SIK «Ip00a CHID) y YaCTHHH MOIYJIALIT 3aMIHUTH «IiHy MIrpanii» Ha «IiHy 3UMIBIII» B yMOBax Iiioba-
JIBHOTO TMOTEIUTIHHS KJIIMAaTy i IOKpalIeHHs YMOB 3HMMIBII Ha MicIi 3a paxyHOK Pi3HOMAHITHHUX LITYYHHX
CXOBHIII, 30KpeMa i y MicTax.

KinrwuoBi cinoBa: kaxanu, Vespertilionini, 3uMiBJIsI, cXifiHa YKpaiHa, Mirpailis, CBOJIFOILIS.

Introduction

The current state of the fauna of Ukraine is characterized by significant dynamics of zonal fau-
nal complexes and also by significant changes in geographical ranges and seasonal activity of a
number of species that before had a rather limited presence in space and time. During the last cen-
tury, the territory of Ukraine has changed by 4-26 %, depending on the region, and one of the most
transformed regions is the east of Ukraine (Zagorodniuk, 2006). This region was and still remains an
arena of powerful transformations of nature, which is related to both the strong industrialization in
the first half of the 20th century, and to de-industrialization, which began in the early 21st century
and now reinforced by military actions. A number of synanthropic processes of the eastern fauna
was revealed earlier (Zagorodniuk, 2012).

Among mammals, bats demonstrate distinct tendencies for synanthropy and, respectively, for
noticeable changes in their status, distribution, and abundance (Zagorodniuk, Tkach, 1998). In fact,
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today bats are one of the most successful mammalian taxonomic groups showing clear synanthropy.
The number records of bats in cities each year reveals distinct positive dynamics (Godlevska, 2012;
Rebrov, 2014).

The present paper considers a group of typical migratory species that are represented in the re-
gion’s fauna by species of the tribe Vespertilionini (Nyctalus, Vespertilio, and Pipistrellus species).
Among them, winter records are known for two species, Nyctalus noctula and Vespertilio murinus,
which are the main subject of this study.

The aim of this article is to summarize the data on findings of migratory species in eastern
Ukraine beyond the breeding period, when normally populations should be located in wintering ar-
eas in other regions.

Material and methods

Data on bat records were amassed during 2005-2014 and used regularly in studies on the com-
position and changes of the fauna (e.g., Zagorodniuk, Korobchenko, 2008; Godlevska, 2012; Re-
brov, 2014; Godlevska, 2015).

The two main data sources in the autumn—winter period were: 1) examination of bat shelters
and, if necessary, extraction of bats for identification and rehabilitation, 2) analysis of residents’
reports on findings and descriptions of bats in buildings and, if possible, photo-documentation of
such records. Both sources were reliable due to the network of students and colleagues of the Faculty
of Natural Sciences Faculty of the University of Luhansk and other educational institutions.

The network remained effective after 2013 (2014—2017) and we continue to receive phone calls
and e-mails asking for advice. Some of these messages are valuable regarding formation on settled
populations of migratory species. All cases are related to the wintering period, which lasts from au-
tumn to early spring seasonal migrations, i.e. from October to late March (see Zagorodniuk, 2002).

Records of Nyctalus noctula

Currently more than 10 records during the non-reproductive period of this species are described
in the region, all related to synanthropic locations, especially the multi-storey residential areas of
large cities (Zagorodniuk, Rebrov, 2014). Earlier described locations (loc. cit.) generally coincided
with the pattern of the summer range of the species in the region. They were confined to the settle-
ments located along the valley of the Siverskyi Donets and its largest tributary, the main corridors
for migratory species (Fig. 1).

New findings are from both the formerly known sites of this species’ records (Siverodonetsk,
Rubizhne, Konstiantynivka, Luhansk) and new locations. During all our research on bats in Luhansk
Oblast (2000-2014), Nyctalus noctula was detected in post-reproductive period only in 7 of 15 years
(2007-2008, 2010-2014) (Zagorodniuk, Rebrov, 2014).

Most of the records (about 10) are from Luhansk, mostly from the central part of the city, and
two other records from Siverodonetsk. In particular, in Siverodonetsk one migration cluster was
discovered in an empty apartment on 11 August 2013 (Zagorodniuk, Rebrov, 2014) and two autumn-
winter findings on the ground near four-storey buildings: 1 specimen on 25 February 2011 and
5 specimens on 10 November 2011 (Godlevska, 2012).

Among the latest records, two important findings of this bat are from Yenakiieve, which is sig-
nificantly distant from other findings, as well as one atypical finding of the species in Rubizhne.

1. Yenakiieve, 02.02.2016 (time of hibernation). The bat was found near a private ground- and
one-storey building, but next to it was the 3-storey building of the hospital, which could serve as
wintering shelter. The discovered specimen is a male, Fa = 50 mm (Fig. 2 @). The animal was found
on the street during the thaw, in daytime, on the asphalt. The bat was weakened hence it was reha-
bilitated (water, calm) and left to hibernate in a cardboard box. After 50 days, on 20.03.2016 the
animal was found dead, mummified (O. Pronin, pers. comm. and photo). This finding is the most
distant from all of the winter records of the species in the region and demonstrates the expansion of
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its wintering range. In Donetsk Oblast, this is the third described wintering location, after Konstanti-
novka (05.12.2011: Godlevskaya, 2012)] and Kramatorsk (winter; Zagorodniuk, Rebrov, 2014)2.

2. Rubizhne, 15.08.2016 (end of autumn migration). The bat was found resting in an apartment
on the 3th floor of a four-storey building in Rubizhne, in a collection of cacti completely stuck in the
hooked thorns of Mammillaria bocasana (H. Olievska, photo and pers. comm.). The species identifi-
cation was complicated because of the rather general photo of the animal, but eventually it was iden-
tified as Nyctalus noctula (L. Godlevska, pers. comm.). Among other things, this finding indicates
that synanthropic bats in unnatural habitats face a new danger: the barbed protective covers of alien
plants, including indoor succulents (Fig. 2 b).

3. Pokrovske, before 02.2018 (probably end of autumn migration). The species of the bat was
identified according to its accurately disembowelled skin that was found on the beam in the attic of
the Palace of Culture. The skin was parchment-like and the limbs were dried. Numerous scraps of
pigeons (Columba livia) were found nearby. In the author’s opinion, the bat probably was a victim of
Martes foina. The skin has no traces of moths or skin beetles, which affirms the late autumn or win-
ter appearance of this specimen; this assumption is also supported by the typical resting pose of the
mummy with bended limbs, i.e. the attack might happened in state of deepest hibernation of the bat
(material obtained from A. Rott).

Nyctalus noctula

Fig. 1. Records of Nyctalus noctula in eastern Ukraine (Zagorod- Fig. 2. General view of the noctule bats found
niuk, Rebrov, 2014, with additions). Winter records are indicated in February 2016 in Yenakiieve (a, by A. Pro-
with numbers (w16 and w17 are new records from Yenakiieve and nin) and in August 2016 in Rubizhne (b, by
Pokrovske); the shaded area shows the summering range (loc. cit.). 1. Oliyevska).

Puc. 1. 3naxinku Nyctalus noctula va cxoni Ykpainu (3a: 3aropon- Puc. 2. 3araneHuii BUIIIA BEUipHHUIb, 3HANIC-
HIOK, PeOpoB, 2014, 3 1omoBHEHHIMHK). 3UMOBI 3HAXIJKH TOIaHO 3 HUX y Jrotomy 2016 p. B €HakieBoMy (a, aBTOp
HoMmepamu (W16 Ta w17 — HoBi 3Haxigku B €HakieBomy Ta [lo- O. IIponin) Ta B cepmni 2016 p. B PyOixHOMY
KPOBCHKOMY); 3aMBKa — JiTHiN apeai (loc. cit.). (b, aBTop 1. OmieBchKa).

! Subsequently, in 2015, this locality was reissued as a new one (Godlevska, 2015).
2 Detailed information was lost: cited article was finished in state of our evacuation from Luhansk occupied by the
Russian invaders. Probably one of the sources was the “Red Book” of Kramatorsk Park (Solomashenko, 2010).
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Records of Vespertilio murinus

A plenty of new data mainly based on sound signals suggests the presence of this species in the
region during the autumn-winter period. Data continue to be reported by colleagues who also par-
ticipated in the bat census in late autumn in Luhansk in 2005-2014. Particular attention is paid here
to the findings of the bats themselves, which were passed on by locals concerned about these ani-
mals.

Based on the distribution of known records in space and time, V. murinus in the east of Ukraine
seems to be not typical for summer bat communities and appears here mainly during seasonal migra-
tions from more northern regions (Zagorodniuk, Korobchenko, 2008).

Periods of vocalization. Previously, a number of records of this species have been described
based on the registration of lekking males (Zagorodniuk, 2006; Zagorodniuk, Korobchenko, 2008;
Zagorodniuk, Zaika, 2009). Analysis of these data allows suggesting certain regularities. Relatively
long periods of time fall out during the four years of observation (mainly in Luhansk): 1) during
2005, in Luhansk, lekking was recorded on the extreme dates 29.10.2015 and 26.11.2015, i.e. lek-
king lasted a month (4 weeks); 2) during 2006, in Luhansk, the extreme dates were 10.11.2006 and
28.11.2006 (i.e., lekking lasted 3 weeks), 3) during 2006, in Lysychansk, — from 10.11.2006 to
02.12.20006, i.e., lekking lasted not less than 3 weeks; 4) during 2009, in Luhansk, for three dates
with a span of at least 3 consecutive weeks between them: 13.11.2009, 19.11.2009, and 04.12.2009.
Generally, turns out that the lekking period lasts about 3—4 weeks. At the same time, the number of
records in a decade increases gradually from the beginning of the period of the transaction to its end
and then it breaks down. We can assume that the growth of lekking (reproductive) activity, although
stimulated by the first strong cooling and the first thaw, grows until stable colds and, actually, the
cooling stops it.

Actual findings are much rarer than voice records. In addition to the already described findings
(Zagorodniuk, Korobchenko, 2008), we have three new ones:

1. Luhansk, 22.11.2012 (the beginning of hibernation). The species was found in the northern
outskirts of Luhansk (Quarter of the 50th Anniversary of October) at the end of October 2012, i.e. in
the period when autumnal lekking of males occur in this city (Zagorodniuk, Korobchenko, 2008).
A bat was found near a four-storey building, on the 4th floor of which replacement of windows was
in progress (O. Uzun, pers. comm., photo and video of the bat; Fig. 3 »). On the same day, 22 No-
vember 2012, after the photo was taken, the bat escaped and lived in a room in cavities under the
false ceiling showing activity every midnight. Within a few days (until 02.12.12) it was caught and
released. The sex of the animal was not checked, while the length of its forearm (after reconstruction
from the photo) is ca. 45-50 mm. Evidently, the record of V. murinus from Luhansk on 22.11.2012
published without details (Godlevska, 2013) refers to the same specimen that is described here.

2. Alchevsk, 16.02.2014 (strong frosts). The bat was found on the asphalt on 5-7 February
2014, it was warmed up in a box and handed over to rehab “in the state of hibernation”, but actually
it was dead. The specimen was an adult female, FA = 44.9 mm, collection number Z-1002 (working
collection of the author). A series of photos was taken, both of general view and details (tragus,
postcalcar lobe). This is one of the very first records of V. murinus females during late winter in the
east of Ukraine, although there is a late autumn record from Donetsk (31.10.2016).

3. Donetsk, 10.04.2014 (the end of hibernation). A message about the discovery came from a
student hostel; bat was found in a room on 10 April 2014 (Fig. 3 ¢). The correspondent (student
Zhenia) reported that the bat was found by accident, in a corner with unfinished speeches, however,
most likely, it was not wintering there (it was a rather a dry place), but the animal found a hiding
place there during the recent thaw, in warm spring evenings. Following our advice, the bat was fed
and released. No information about sex and forearm size was recorded.

4. Donetsk, 31.10.2016 (the beginning of hibernation). A bat was found in the late October
2016 in a yard among flats, apparently attacked western jackdaws (Corvus monedula). The animal
was hissing trying to scare the birds; drops of blood were on its wings.
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Fig. 3. General view of Vespertilio murinus discovered in wintering time in synanthropic sites in eastern Ukraine:
a — a bat found on 03.11.2016, Donetsk; b — a bat found in a state of hibernation on 22.11.2012 near a five-storey
building in Luhansk (quarter 50 Years of October); ¢ — a bat found in the economic corner of a dormitory in Donetsk
10.04.2014.

Puc. 3. 3aranpuuit Burisin nuiuka gBokoiipaoro (Vespertilio murinus), BUSBICHOTO B MEpiojl 3UMIBII B CHHAHTPOII-
HHX MICILIE3HaXO/DKEHHSX CX0ny YKpaiHu: a — kaxaH, Busiienuid 3.11.2016 p. B loHeupky; b — KakaH, BUSBICHUI
22.11.2012 Ging 6araromoBepxiBku B M. JIyrancek (kB. 50-piuus JKoBTHS); ¢ — KakaH, BUABJICHUH Y TOCIIONAPCHKO-
My KyTKY CTyICHTCBKOTO TypToXuTKy 10.04.2014 B M. JloHETBK.

Characters of this individual: weight 14 g, FA = 4 cm, female (Fig. 3 a). The bat was given wa-
ter to drink, on the third day fed with zophobas and subsequently kept in captivity for 9 days, until
09.11.2016, when warmer evenings arrived, and then released (pers. com. and photos from O. Pak-
ter). The value of this finding is that it is a female, well fed and ready for wintering; usually in the
autumn only males of the species are found (see also the above finding No. 2). In addition, this is the
first actual record of this species in the winter in Donetsk.

Records of Pipistrellus cf. pygmaeus

The status of pipistrelles in the region is quite specific. Previously, the common pipistrelle and
Nathusius’s pipistrelle were described in this region. However, in fact, only the soprano pipistrelle
(P. pygmaeus) and the Kuhl’s pipistrelle (P. kuhlii) are known to author, and in some locations
P. nathusii as well, one of the rarest bat species in the region’. Both “common” species (kuhlii and
pygmaeus) are alien in the regional fauna and are unknown in natural shelters: P. pygmaeus takes
refuge in a variety of “small architectural forms” (forest houses, cabins, houses, water towers), while
P. kuhlii occurs constantly® in buildings of different types (kindergartens, multistorey buildings,
various window openings). Survey of records of pipistrelles in synanthropic shelters was published
by S. Rebrov (2012). Thus, only one settled species of the genus Pipistrellus is relatively abundant
in fauna of the region, as well as one migratory species — the soprano pipistrelle (P. pygmaeus), but
it has all signs of an alien species.

Mariupol, 11.12.2012. The soprano pipistrelle (Pipistrellus cf. pygmaeus) was discovered dur-
ing the processing of data on the finding of a wintering group of bats in Mariupol city. During the
dismantling of window blocks on the 2nd floor of the Mariupol Regional Museum, a group of bats
was discovered. The analysis of photographs and descriptions (O. Shakula, pers. com. and photos)
showed that that group consists of about 50 specimens of P. kuhlii. Among them, one specimen was
significantly smaller than P. kuhlii and clearly dark coloured (which is clearly visible on the photo of

? One record (Q) was in Kreminna near the Klishnia lake (30.06.2001), another one (2) — in the Rih tract of Prydint-
sivska Floodplain Reserve (05.07.2001) (Petrushenko et al., 2002), and a third one (&) at the Novo-Illienko Biosta-
tion, 04.07.2009. For comparison, during 10 years of working in eastern Ukraine the author of this paper examined
about 500-700 specimens of P. pygmaeus, 150-250 of P. kuhlii, and only 3 of P. nathusii, but not any P. pipistrellus.
In the NNPM collection, there are several samples of P. pipistrellus, which findings were repeatedly published (e.g.,
Kondratenko, 2001), but subsequently re-identified as P. pygmaeus (including Novo-Illienko).

* This pipistrelle is not a seasonal migrant, although most of the records are concerned with this very species. One
report differs from the others and it is related to the location where the species had not been recorded earlier hence we
present it with details.
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the entire group placed into a cardboard box). Apparently, it was a different species: given the possi-
ble set of species known in the region it could be only P. pygmaeus. This finding clearly refers to the
wintering period. The appearance of soprano pipistrelle (and in general the pipistrelle from the group
pipistrellus-pygmaeus-nathusii) in hibernated colony of Kuhl's pipistrelle is a unique fact.

Discussion

Several important aspects of our knowledge on winter bat records may affect the value of spe-
cies for further research, as well as for the development of several scientific hypotheses. In particu-
lar, for the hypothesis of regular attempts of migratory bats to remain in places of summering,
which, under favorable conditions, can lead to the formation of a settled population. Obviously, due
to the respondents, we record only a very small portion of hibernating individuals, probably less than
1 %o, and there are incomparably more such cases.

1. Is there an expansion of bat ranges or our knowledge?

Until 2000, special studies on bats were not conducted in this region. In fact, research was
started only in the late 1990s by a research group, in which the author also participated. Therefore, it
is possible that new findings only confirm the presence of species that actually existed here for a
long time. However, the reconstruction, including the comparison of descriptions of the fauna of
Luhansk region in the review of I. Sakhno (1963) with modern data (Zagorodniuk, 2012 b), suggests
that certain species, including bats (in particular Eptesicus serotinus s. 1. and Pipistrellus kuhlii) have
appeared in the region recently. The same alien status should be recognized also for P. pygmaeus,
which is known only from anthropogenic shelters.

Obviously, facts of formation (or existence) of local wintering ranges in migratory species
should be discussed carefully. It is possible that a part of the population can remain on the ground
year-round. In addition, the migratory status may not be obligatory. However, all cases of wintering
in migrants are associated with synanthropy, although such facts were not discovered and collections
of winter records of these species are absent as well. We can therefore suggest that the absence of
findings evidence the absence of hibernation in cities. Moreover, the number of winter records of
migratory bats has been clearly increased over the past 20 years, as noted in the recent analysis of
winter findings of Nyctalus noctula (Zagorodniuk, Rebrov, 2014). A similar pattern can be seen in
the analysis of the frequency of winter records of migratory bats in Ukraine, as shown for Vespertilio
murinus (Godlevska, 2013) and N. noctula (Godlevska, 2015).

Thus, the process of synantropy and expansion of winter habitats, as well as the increase in fre-
quency of winter finds of bats, which until recently were obligated migrants (or they were distributed
beyond the region), occur objectively in eastern Ukraine. Increase of records occurs especially in
large and medium-sized cities with multi-storey buildings and available warm shelters (balconies,
windowsills, elevator shafts, utility rooms). At the same time, many technological premises in indus-
trial facilities remain unexplored.

2. What is growing: the number of bats or the frequency of registrations?

Obviously, the significant distribution of knowledge about bats and the needs of their protec-
tion, the creation of web pages and booklets, organization of such events as “Year of bats” and
“Bat’s Night”, as well as publications and discussions in the mass media (in which the author ac-
tively participated) significantly affected the growing of interest to these animals and the emergence
of a series of new important messages about findings of bats from amateurs to specialists. Probably
the proliferation of the Internet and mobile communications also contributed. However, bats did not
become more numerous in the region, and their populations were mainly reduced due to destruction
of natural shelters, changes in the food base, etc. Comparison of data from districts that differ in
urbanization levels and data from respondents of different age and social groups suggests that the
frequency of migrant bat records (i.e., the proportion of actual populations) in synanthropic habitats
clearly increases. Moreover, both elderly and younger people are surprised by the new facts of such
more and more frequent registrations.
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Thus, it can be assumed (a general impression, without statistics) that the increase in the fre-
quency of registration of bats in synanthropic locations is an objective process caused by the specif-
ics of both the development of urban landscape and synanthropic faunas (Zagorodniuk, 2012 a). In
addition, such changes and their effects on the fauna are definitely more powerful and significant
than the processes described in the framework of the concepts of global warming, although it is ob-
vious that warming also has a significant impact.

3. Can trends change due to current deindustrialization?

Military actions that have been taking place in the east of Ukraine since the spring of 2014
caused significant changes not only in nature management (reduction of anthropogenic pressure on
natural complexes, absence of hunting), but also the structure of natural complexes (violation of soil
and vegetation cover, destruction of woodlands, changes of hydroregime). The largest current
changes occur in synanthropic locations, which is due to the termination of a significant number of
industrial objects and often their dismantling, an increase in the portion of objects that lost their eco-
nomic value and maintenance (including cleaning and heating). All these processes lead to essen-
tially unpredictable changes, although along with the increase of shelters available for bats. Build-
ings are attractive as places for rest and reproduction, with minimal anthropogenic pressure and
small influence of predators. In addition, human buildings have an attractive temperature regime.

Therefore, deindustrialization may be considered as a positive factor for further synanthropiza-
tion of populations, of essentially synurbic (i.e., susceptible to artificial urban landscapes and micro-
climate) animals, including bats. On the other hand, obtaining new data on the fauna of the region
since 2014 has been largely limited by the impossibility of conducting field research and the gradual
loss of contacts with residents and of residents’ interest to the objects of nature.

All these three factors can contribute to the development of synanthropic bat communities.

About the growth of the number of registrations

The increase in the number of bats’ registrations in cities that has taken place in recent years is
probably due to the growing interest in research and active distribution of knowledge about bats
among townspeople with requests to report bat records. The activity of “contact centres on bats”, one
of which — the “Donbas”, led by the author of this publication (along with M. Korobchenko,
M. Kolesnikov and S. Rebrov) — was precisely related to the identification of such cases and distri-
bution of knowledge about the needs of the protection of these animals. However, it was not only the
growth of research interest: numerous facts of meetings with bats in buildings also indicate the
growing interest of bats to dwellings. Changes in ecosystems and forms of nature taking place in
recent years suggest a further increase in cases of occurrence of bats in artificial shelters. Nonethe-
less, the interest of people to bats from people in eastern Ukraine has clearly faded in the recent
years, and during 2014—2017 the author received from the east only 20—30 phone calls per year.

This fact explains the decrease in the media coverage of the topic: if in 2005-2014 there were at
least 5-10 different reports on the local (oblast) television and somewhat more in the press, but now
data can be obtained only after an extensive search for information on the Internet, as well as by
preservation of a unique network of respondents and constantly reminding them about bats and other
animals. This approach was also used in data collection for this article.

Is there something Darwinian involved?

Bats are mammals, and therefore, unlike other groups that also form migratory populations, they
have a more complex and plastic behaviour. Bats seem to be able to change their migratory status
faster than other animals. The numerous artificial and very diverse microclimatic conditions, the
degree of comfort in shelters, as well as the general warming of cities are important factors in chang-
ing the migratory status. It is worth remembering that, in addition to global changes, there are proc-
esses of energetic warming of cities. All this creates the preconditions for the appearance of seasonal
synurbic animal population.

Synurbization contributes to the change of migratory behaviour and appearance of stationary
groups further affected by selective pressure upon at least the following 6 positions:
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1) bats that successfully wintered under synanthropic conditions are the first that occupy the
most suitable summer shelters, while migrants are still passing through migratory routes;

2) such bats do not waste large amount of energy for migration and do not face the risks of
death due to predators or extreme climatic conditions on long migratory routes;

3) since individuals of both sexes of the last year offspring can stay for wintering, bisexual win-
tering groups can be formed and subsequently exist as summer bisexual colonies, unlike typical ma-
ternity ones, which are usually present (Nehoda, 2002) at our latitudes;

4) the next year offspring may not migrate to the traditionally recognized wintering range and
stay with the already settled groups becoming a new generation of a non-migrating colony;

5) subsequently, subpopulations can be formed with some level of genetic isolation between
migratory and settled colonies;

6) since migratory status is a species trait, especially in bats of temperate latitudes, such rapid
and large-scale changes on the level of population groups (and not separate individuals) can be pre-
conditions for more significant microevolutionary events even up to possible speciation.

Today, we have a large number of examples of synanthropy among bats, often seasonal, and es-
pecially winter. Many species also demonstrate their expansion into new geographical regions, espe-
cially through the network of synanthropic locations (the common and Khazar serotines, soprano and
Kuhl’s pipistrelles, parti-coloured bat and grey long-eared bat). The winter finds of migratory bats
described here are a logical manifestation of attempts of migratory species to wintering within their
summering range, without the cost of migration to long distances and without the risks of death dur-
ing migration. Obviously, such attempts of colonies to remain in summering places are a normal
reaction to changes in the macroclimate of cities and in the set of available shelters.

Many researchers, including the author of this publication, when first face similar facts of win-
tering, they consider them as occasional events ending with the death of individuals, i.e. a deviation
from the norm immediately eliminated by natural selection. However, research results presented in
this paper allows suggesting that these processes can involve an essential part of the population and
lead to microevolutionary processes eventually resulting in changes of both of the species and com-
munities. Therefore, this “game” seems to be not against but controlled by selection.
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