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Abstract

We present the results of bat monitoring conducted between 2012 and 2025 in the
Silesian Beskids and Zywiec Beskids. The research aimed to monitor known bat
hibernation sites, discover new ones and analyse trends among the most numerous
species of hibernating bats. Winter monitoring of caves was conducted in teams of
at least two people, during the winter (mid-December to mid-March), from sunrise
to sunset. Counts were conducted at sites that were adjacent to each other or could
be connected during the same day to avoid errors resulting from recounting bats
that had previously awakened. During the study, 19 caves were inspected irregular-
ly. In total, 15 objects in the Silesian Beskids (caves Dujaca, Glgboka w Stotowie,
Wislanska, Malinowska Studnia, Miecharska, Salmopolska, Ostra-Rolling Stones,
W Jaworzynie, Grabowa, W Trzech Kopcach, Malinowska, Lotnych Piaskow,
Potkuli, Studnia Wiatréw, and Czorny Grzib) and 4 in the Zywiec Beskids (caves
W Boraczej, W Sopotni Wielkiej, Dymigca Piwnica, and Oblica) were surveyed.
The dominant species were the lesser horseshoe bat (Rhinolophus hipposideros)
and the Geoffroy’s bat (Myotis emarginatus). Also found were the brown long-
eared bat (Plecotus auritus), Natterer’s bat (Myotis nattererri), Daubenton’s bat
(M. daubentonii), greater mouse-eared bat (M. myotis), and whiskered bat/Brandt’s
bat (M. mystacinus/brandtii). A statistically significant increase in the number of
lesser horseshoe bats was observed in caves W Trzech Kopcach (r = 0.882,
p <0.01) and Miecharska (» = 0.937, p < 0.01) between 1996 and 2025. The in-
crease in the number of these bats in caves Ostra-Rolling Stones and Wislanska
was statistically insignificant between 2013 and 2025. It is also worth noting a
clear increase in the number of Geoffroy’s bats wintering in the region, which is
quite clearly visible in Wislanska Cave. The most numerous hibernacula in the
study area were the caves Ostra-Rolling Stones, Wislanska, and Miecharska. The
sites with the highest diversity (Simpson’s coefficient) include the caves Czorny
Grzib, Wislanska, Miecharska, and Glgboka w Stotowie.
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Pe3ysbTaTi MOHITOPUHI'Y 3MMOBHMX CXOBHII KAKAHIB
y Cine3bknx ta JKuBenbknx becknnax (3axigni Kapnaru, lloabma)

Mapuin BapxanoBcbkuii, Boiinex . I'y6ana, Yecaas Illypa, 'kerox Illa6or,
Bapromicii FOpomex, SIxyo Ium, ITsorp J3iki, [TaBen Tonmex

Pesrome. IIpencraBieHo pe3ybTaTé# MOHITOPUHTY KaXKaHiB, mpoBexeHoro Mixk 2012 i 2025 pokamu B Cinesb-
kux 1 Kusenpkux beckunax. JlocmimkeHHS MaJlo Ha METi MOHITOPHHT BiJOMHX MICIIb 3UMiBIIi Ka)KaHiB, BUSIB-
JICHHS HOBHX MICIIb Ta aHAJi3 TEHACHLIN U1 Ha{YMCIICHHIIINX BUIIB Ka)XKaHIB, 10 3UMYIOTh. 3UMOBHI MOHi-
TOPHHT Ieuep MPOBOJMBCS TpyNaMH IIOHaiiMeHIIe 3 ABOX 0Ci0, MPOTATOM 3UMH (3 CEpeIMHM IPyIHS [0 cepe-
IUHA OepesHs), BiA cXony A0 3axony coHug. OOMiKM NpOBOAWIM Ha AUISHKAX, IO MPIISATAIN OAHA 10 OTHOI
a60 Morau OyTH 00'€HaH1 IPOTATOM OJHOTO JIHS, 00 YHUKHYTH MOMMJIOK, 1[0 BUHUKAIOTh BHACIIAOK MOBTO-
pHOTO 00JIIKY KaKaHiB, sIKi MpokuHynucs paHime. [1ix gac gocmimkeHHs 19 medep oOcTeKyBalll HEPETYISIPHO.
V Cinesskux beckunax 3naiineno 15 micnp (neuepu dys, I'mnboka B CtomyBi, Bicisacbka, ManinoBcska Cry-
nHsI, Mexapebka, CanpMomnoiibcbka, ['octpa-Rolling Stones, SIBopuna, I'padosa, Tprox Kopuis, ManiHOBChKa,
JIsotHux Ilickis, ITynkyni, Ctynus Bitpis, Yopuuit I'pu6) i 4 06’ektu B XKupenpkux beckunax (meuepu Bopa-
qa, ConotHs Benbka, umstaka [liBaunst, O6mina). JJoMiHyIOUMMH BUIaMU Ka)KaHIiB Y MOHITOPHHTY OYiH Mif-
KOBHK Manuii (Rhinolophus hipposideros) Ta HidHHLA TpHuKOIipHa (Myotis emarginatus). Takox 3yCTpidaroTbes
ByxaHb Oypuit (Plecotus auritus), HidHMII Biiuacta (Myotis nattererri), BonsHa (M. daubentonii), Benuka
(M. myotis) Ta Bycara abo miBHi4Ha (M. mystacinus / brandtii). CTaTUCTHYHO 3Ha4yIIe 301TbIICHHS KUTBKOCTI
MiIKOBHUKIB ManuXx crocrepiraiocs B neuepax 3 Tmex Komxkax (r = 0,882, P < 0,01) ta Mexapcopka (r = 0,937,
P <0,01) mixx 1996 ta 2025 poxamu. 301IbIICHHS KiTBKOCTI UX KaxaHiB y neuepax Octpa-Postiar CToyH3 Ta
Bicnanceka Oyno craructiuHo HesHayHUM Mk 2013 Ta 2025 pokamu. BapTo Takox BiI3Ha4YHMTH SBHE 3011b-
IIEHHs KiTbKoCTi KaxkaHiB XKogdpya, sKi 3UMYIOTh y PErioHi, IO JOCHTH YiTKO BUIHO B Iedepi BicmaHchbka.
HaituucnenHimmmy 3uMiBHEUKaMU B TOCHTIDKyBaHii 30H1 Oynu nmedepu Octpa-Posminr CroyH3, Bicnancbka Ta
Mexapcpka. Jlo Micip 3 HAWOUTBIINM Pi3HOMAHITTSIM (koedimieHT CimricoHa) Hanexats nedep YopHuii ['puo,
Bicnsaceka, Mexapcepka Ta ['muboka B Ctomysi.

KnrodoBi cinoBa: ¢uimesi nedepu, 3UMIBILS, HIYHALS TPUKOJIIPHA, MAJTMH IMiKOBUK, 3axinHi Kapnaru.

Introduction

Early data on bat hibernation in the Western Beskids were provided by Pax [1925]. Further
studies appeared in the postwar years. At that time, the most important hibernacula were the caves W
Trzech Kopcach and Malinowska [Kowalski 1953]. Later records resulted from improved cave ex-
ploration by amateur speleologists. New data were not published until the early 21st century
[Mystajek 2002; Mystajek et al. 2007; Mystajek et al. 2010]. In the last decade, over a dozen new
bat hibernacula have been discovered in the Silesian Beskids, important for local bat populations.

At the same time, significant progress was made in discovering summer roosts for bats, espe-
cially lesser horseshoe bats (Rhinolophus hipposideros). In the 1990s, a colony of lesser horseshoe
bats and greater mouse-eared bats (Myotis myotis) was described in a church in Gorki Wielkie
[Zygmunt 1995]. A small colony of lesser horseshoe bats was also found in an old mill in PierSciec.
Subsequently, a colony of lesser horseshoe bats was described in a school in Brenna [Mystajek &
Jonderko 2010] and bat roost in Jaworze [Warchatowski et al. 2011].

Furthermore, roosts of lesser horseshoe bats and greater mouse-eared bats were discovered in
Rychwatd. Two bat roost of lesser horseshoe bats were also found, located in a school and a castle,
and a roost in an abandoned building in Grodziec [Warchatowski et al. 2014]. In 2017, new roosts
were discovered in the village of Gorki Wielkie [Warchatowski et al. 2018]. Long-term monitoring
of breeding colonies in the area showed an increase in bat populations. At the same time, single bat
roost of pipistrelles, brown long-eared bats, and Geoffroy’s bats were also described during this
period [Wotoszyn ef al. 1994; Mystajek et al. 2015; Warchatowski et al. 2019].

The present research aimed to monitor known bat hibernation sites, discover new ones and ana-
lyse trends among the most numerous species of hibernating bats.
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Material and Methods

Winter monitoring of known caves was conducted in teams of at least two people, during the
winter (mid-December to mid-March), from sunrise to sunset. Counts were conducted at sites that
were adjacent to each other or could be connected during the same day to avoid errors resulting from
recounting bats that had previously awakened. Bats were identified to species level by their external
characteristics, without touching and awakening. Species that were difficult to distinguish with this
method were counted as a group, e.g. Myotis mystacinus/brandii complex. Bats found in larger ag-
gregations (e.g., Geoffrey’s bats) were photographed and then counted from the photographs on a
computer. Using simple graphics programs, a dot was marked above the face of each bat and then
they were counted manually.

To estimate species diversity in the monitored sites, Simpson’s coefficient (index) was calculat-
ed using the following formula:
- (n; — 1)
NN =1)

where S is number of species; N is number of individuals; and »; is number of individuals of the species.

D=

The study was conducted in the Silesian Beskids and Zywiec Beskids [Kondracki 2011; Solon
2018]. Nineteen caves were inspected, where at least a few bats had been recorded over several
years, particularly greater mouse-eared bats, lesser horseshoe bats, and Geoffroy’s bats (Fig. 1). The
sites were inspected with moderate regularity over the years (2012-2025), with an effort to regularly
inspect sites of significant importance to the studied populations.
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Fig. 1. Study area with marked controlled caves and known summer bat roost in the area. The grey dashed area indi-
cates the Carpathians, the darker unhatched area is the study area (Beskid Slaski, Beskid Zywiecki).

Puc. 1. lociipKkyBaHa TEpUTOPis 3 KOHTPOJILOBAaHUMH II€UEpaMH 1 BIIOMUMH JIITHIMH MiCI[e3HAXO/PKSHHIMH KaXka-
HiB. Cipa o6macte — Kapmaru, TemHima o6aacts — gociimkena teputopis (Cinesski Ta XKuserpki becknan).
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Table 1. Morphometric data of caves in the Silesian Beskids and Zywiec Beskids

Tabmuus 1. Mopdomerpuani gani medep y Cinespkux Ta XKupenpknx beckumax

No. | Object Length Denive- | Altitude of main | Description
lation entrance (a.s.l.)
1 Dujaca cave 498 m -17.5m 989 m
2 Glgboka Stotowie 554 m -250m 979 m
cave
3 Lotnych Piaskow 726 m 234 m 1109 m
cave
4  Studnia Wiatrow 437 m -18.5m ~850 m
cave
5 Potkuli cave 5lm -11.5m ~850 m
6 W Trzech Kopcach 1244 m 32.6 m 972m  Cave known since the 1940s, for years the
cave longest cave in Polish Flysh Carpathians
7 W Jaworzynie cave 86 m -4.0 m 1019 m
8 Malinowska cave 230 m -19.5m 1075m  Cave known at least since the 1910s. A well
known tourist attraction, near a large moun-
tain pass
9 Malinowska Stud- 324,6 m 18.1 m 1029 m
nia cave
10 Ostra-Rolling 885 m -60.0 m 894 m  Deepest cave in Polish Flysh Carpathians,
Stones cave large horseshoe bat winter roost
11 Oblica cave 436 m 21.1m 634m  Largest cave in the Zywiec Beskids, largest
winter bat roost in the range
12 Dymiaca Piwnica 86.5m -10.5m 1337m  Largest cave in Babia Gora National Park
cave
13 W Sopotni Wielk- 10l m -7Tm 825 m
iej cave
14 W Boraczej cave 28 m -8.0m 1074 m
15 Miecharska cave 1838 m 56.3m 930 m  Second largest and second deepest cave in

Polish Flysh Carpathians, active water
stream, waterfalls and several ponds with
cave fauna, large bat winter roost

16 Czorny Grzib cave ~1000 m 48 m -

17 Wislanska cave 2275 m 41.0m 889 m  Largest cave in Polish Flysh Carpathians,
large bat winter roost

18 Salmopolska cave  1009.5 m 29.1m 910 m  First 130 metres known at least since the
1970s, large deeper parts discovered recently

19 Grabowa cave 48 m -9.1m 870 m

We used local names for caves with descriptor of geographic object (‘name of the object’ +
cave), as proposed by Commission for Establishing Names of Localities and Physiographic Objects.

Results

During the study (2012-2025), 19 winter roosts were inspected and 7 bat species were recorded
(67 checks, Fig. 2). The dominant bats found were the lesser horseshoe bat (Rhinolophus hippo-
sideros) (74.25%) and Geoffroy’s bat (Myotis emarginatus) (11.55%). Other bat species recorded
included the greater mouse-eared bat (M. myotis) (5.72%), whiskered/Brandt’s bat (M. mystacinus
complex) (4.54%), Natterer’s bat (M. nattereri) (1.14%), Daubenton’s bat (M. daubentonii) (0.51%),
and brown long-eared bat (Plecotus auritus) (0.27%).

If we analyse separately the data obtained during counts at four sites in the Zywiec Beskids and
fifteen sites in the Silesian Beskids, we notice significant differences. In the Silesian Beskids, we
record the presence of as many as seven bat species, while in the Zywiec Beskids only of three
(Fig. 3). The dominant species in the Zywiec Beskids was Geoffroy’s bat, while in the Silesian
Beskids it was the lesser horseshoe bat.
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IND [ 7 49
Mpyotis mystacinus & brandtii | ] 195
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Myotis daubentonii ,:l 23 Fig. 2. The result of 66 inspections in the

Myotis nattererri [ "] 55 winter roosts in the Silesian and Zywiec
Plecotus auritus 12 Beskids in the years 2012-2025.
Rhinolophus hipposideros i | 3261 Puc. 2. Pe3ynbrar 66 00CTEXEHb y 3UMO-
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Fig. 3. Results of winter monitoring in 2012-2025. On the left, the Silesian Beskids; on the right, the Zywiec Beskids.
Puc. 3. Pesynbratu 3umoBoro MoHiTopuHry 2012-2025 pp. Cinesski (J1iBopy4) Ta XKusenpki beckuau (mpaBopyy).

During the season, 1 to 15 caves were inspected: 3 in 2012, 10 in 2013, 2 in 2014, 1 in 2015,
41in 2016, 2 in 2017, 2 in 2018, 4 in 2019, 6 in 2020, 5 in 2021, 2 in 2022, 2 in 2023, 6 in 2024, and
5in 2025. The largest numbers of bats were recorded in Ostra-Rolling Stones, Wislanska, and
Miecharska caves (Silesian Beskids). Currently, there are still no large wintering sites in the Silesian
part of the Zywiec Beskids, where only small caves with single bats recorded are known (caves Bo-
racza and W Sopotni Wielkiej).

The results are summarised in Table 2, which includes data for all counts.

During the research, individuals marked with rings were also recorded, including the lesser
horseshoe bat ringed in the bat roost in Chapel in Radziechowy, which is located near the Ostra-
Rolling Stones cave, and individuals recorded in the Wislanska cave and marked in the bat roost in
Grodziec, also recorded in the transition roost in Gorki Wielkie [Warchatowski et al. 2022;
Warchatowski & Pietraszko-Warchatowska 2023].

The sites with the highest diversity (Simson’s coefficient) include the Czorny Grzib, Malinow-
ska Studnia, and Gl¢gboka w Stotowie caves.

During the study, the authors observed a very dynamic increase in the number of lesser horse-
shoe bats in Ostra-Rolling Stones cave (Fig. 4) and a stable level for the population wintering in
Wislanska cave. It is also worth noting a clear increase in the number of Geoffroy’s bats wintering in
the region, which is quite clearly visible in Wislanska cave.

A statistically significant increase in the number of lesser horseshoe bats (Fig. 4) was observed
in W Trzech Kopcach cave (» = 0.882, p < 0.01) and Miecharska cave (= 0.937, p <0.01) between
1996 and 2025. The increase in the number of these bats in Ostra-Rolling Stones and Wislanska
caves was statistically insignificant between 2013 and 2025. A statistically significant increase in the
number of Geoffroy’s bats was also observed in Wislanska cave (= 0.918, p <0.01) between 2013
and 2025 (Fig. 5).
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Table 2. Results of bat population monitoring in 2012-2021 in the Silesian Beskids and Zywiec Beskids

Ta6muis 2. Pe3ynbraTt MOHITOPHHTY mommyiiimii kakaniB y 2012-2021 pokax y Cine3pkux Ta XXusenpkux beckumax

No. | Object Date R. P. M | M | M | M M. In- | Total | Simpson
hip | aur | nat | dau | myo | ema |mys/bra| det. index
1 Dujaca cave 05.01.2013 49 2 51 0.925
13.02.2021 82 1 1 84 0.953
2 Glgboka w 05.01.2013 2 13%* 29 0.769
Stotowie cave 13.02.2021 11 1 1 6 10 15 0.308
3 Wislanska cave 10.01.2013 121 9 7 13 11 5 166 0.548
28.12.2013 123 5 7 5 140 0.777
14.02.2016 107 1 9 11 7 135 0.642
22.02.2020 69 3 1 6 43 2 124 0.433
05.02.2021 142 2 10 45 2 201 0.552
15.02.2024 78 1 6 42 3 130 0.467
19.02.2025 93 2 9 1 17 68 16 206 0.328
4 Malinowska 01.02.2013 45 1 1 47 0.918
Studnia cave 20.02.2020 59 2 1 62 0.907
5  Miecharska cave 21.12.2012 38 1 2 4 8 14 4 71 (indet.)
28.12.2013 59 1 8 12 3 83 0.537
30.12.2014 57 3 1 3 8 2 74 0.609
28.01.2016 67 1 7 7 8 90 0.574
20.02.2020 56 6 4 4 8 2 80 0.511
30.12.2021 76 2 26 104 0.950
27.02.2022 61 7 18 14 100 0.429
16.02.2024 58 1 2 1 6 21 2 91 0.465
19.02.2025 95 1 4 9 17 1 127 0.584
6  Salmopolska 20.02.2013 2 1 3 0.556
cave 11.01.2021 26 1 2 8 37 0.544
7  Ostra- Rolling  31.12.2013 156 13 1 171 0.848
Stones cave 13.02.2016 151 1 16 177 0.817
06.02.2021 293 6 3 3 305 0.405
08.02.2021* 133 2 5 140 0.904
17.02.2024 351 2 3 356 0.972
21.02.2025 482 16 3 1 502 0.923
8  Wlaworzynie  20.01.2017 25 25 1.000
cave 20.02.2021 19 1 20 0.905
9  Grabowa cave 20.01.2013 2 2 1.000
10.01.2021 9 1 10 0.82
21.02.2021 5 1 6 0.722
10 W Trzech Kop- 05.01.2013 36 2 38 0.900
cach cave 25.02.2021 94 2 5 1 1 103 0.836
11  Malinowska cave 08.02.2021 7 1 15 23 0.520
12 W Boraczej cave 18.03.2019 1 1 1.000
26.02.2020 1 1 1,000
01.03.2021 0 (indet.)
13 W Sopotni 08.03.2019 1 1 1.000
Wielkiej cave 17.01.2020 0  (indet.)
29.01.2021 0 (indet.)
14 Lotnych Piaskéw 29.12.2022 133 3 138 0.957
cave 27.02.2024 35 3 38 0.855
15 Poétkuli cave 29.01.2023 5 2 7 0.592
16  Studnia Wiatrow 29.12.2023 4 1 1 6 0.500

cave
17 Czorny Grzib 29.12.2025 2 2 2 2 25 57 50 140 0.326
cave
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No. |Object Date R. P. M | M | M | M M. In- | Total | Simpson
hip | aur | nat | dau | myo | ema |mys/bra| det. index
18 Dymigca Piwni- 09.03.2012 2 2 1.000
ca cave 19.02.2013 2 3 5 0.343
30.01.2018 11 11 1.000
24.02.2019 3 3 1.000
28.02.2024 4 4 1.000
15.02.2025 1 1 1.000
19 Oblica cave 14.02.2012 3 1 4 0.500
28.12.2014 10 10 1.000
08.03.2015 13 13 1.000
23.01.2016 1 4 13 18 0.549
11.03.2017 4 9 13 0.538
29.01.2018 11 11 1.000
22.02.2019 1 9 10 0.800
05.03.2020 9 2 11 0.673
15.02.2021 2 6 8 0.571
28.02.2024 4 6 10 0.467

* Only part of the system: the Ostra cave was monitored; ** sensu lato.

Discussion

The current winter monitoring data for the study area is significantly outdated. The last decade
of speleological research in the area has resulted in the discovery of entirely new bat sites and a sig-
nificant expansion of knowledge about existing sites. A prime example is the Salmopolska cave,
known since the 1970s, which is currently 1009.5 metres long (as of 2025), while at the time of dis-
covery, its length was estimated at just over 100 metres. The W Trzech Kopcach cave has also seen a
significant increase in length over the years (to over 1244 metres) [Grodzicki 2016].

The dominance of the lesser horseshoe bat in counts has been observed for many years. Already
in Mystajek’s work [Mystajek er al. 2007], it was the dominant species, constituting nearly 60% of
the recorded bats. It should be noted, however, that at that time, its largest aggregations numbered
less than 60 individuals (Wislanska cave), significantly less than our results (over 400 ind.). The
entire winter population of this species in the Silesian Beskids at that time was estimated by this
author at only about 105 individuals [data for 2006; Mystajek et al. 2007].

It is worth emphasising that similar population increases of this species are observed in other
parts of the Carpathians [Piksa et al. 2020]. The lesser horseshoe bat is also frequently encountered
during winter monitoring in the Pieniny Mountains [Gubata & Piksa 2012], the area around Ojcéw
National Park [Nowak & Grzywinski 2007], the Beskid Niski Mountains [Piksa & Gubata 2012;
Szkudlarek ef al. 2018]. These are areas rich in a large number of caves. It is a species that in Poland
almost exclusively hibernates in natural roost [Postawa 2022] and is only occasionally found in an-
thropogenic shelters.

A clear dominance of lesser horseshoe bats was also observed during captures conducted near
the Wislanska cave (70.5%, our data). However, it is worth emphasising that Geoffroy’s bat (3.4%)
was not recorded at that time. The authors speculate that the current captures would indicate a signif-
icant increase in the number of Geoffroy’s bats captured, as the last decade has seen a significant
increase in the number of these bats in winter counts, and new summer Geoffroy’s bat roosts have
been discovered [Warchatowski et al. 2019].

In the study area, during the summer, over 1300 lesser horseshoe bats were recorded in all
summer roosts (see Fig. 1). In the winter of 2021, during monitoring of 10 caves (W Jaworzynie,
Grabowa, Salmopolska, Malinowska, Wislanska, Ostra-Rolling Stones, Miecharska, W Trzech Kop-
cach, Dujaca, and Gleboka w Stotowie) 740 lesser horseshoe bats were recorded (Fig. 6).

The difference in these estimates indicates that there are still quite numerous unknown bat win-
ter roosts in the Silesian Beskids.
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Fig. 4. Trend in the abundance of
lesser horseshoe bats in the caves
W Trzech Kopcach (blue),
Miecharska (red), Ostra-Rolling
Stones (green), and Wislanska
(pink).

Puc. 4. 3MiHNM ymcenbHOCTI Mif-
KOBHKa Majoro B Iieuepax B
Tprox Kopuax (cunim), Mexap-
cbka (uepBoHHMM), ['ocTpa-Rolling
Stones (3eneHnMm) Ta BicmsHcbka
(poxxeBuM).

Fig. 5. Increase in the number of
Myotis emarginatus in Wislanska
cave (r=0.918, p <0.01) between
2013 and 2025.

Puc. 5. 30inpmeHHs YHCENBHOCTI
Myotis emarginatus y BicnaHch-
kiii meuepi (r = 0,918, p<0,01)
Mmixk 2013 Ta 2025 pokamu.

Fig. 6. Result of bat counts from
2021 in 11 winter roost.

Puc. 6. Pesympratu 00miKy
kaxaHiB y 2021 p. y 11 3umoBux
CXOBHILAX.

According to data already known from other publications on the migration of lesser horseshoe
bats in the study area, we know that individuals from Radziechowy fly to the Ostra-Rolling Stones
cave [Warchalowski er al. 2023] and individuals from Grodziec head to the Wislanska cave
[Warchatowski et al. 2022].

In the cases of caves where larger numbers of lesser horseshoe bats were recorded, and the stud-
ies were conducted over a longer period, multi-year trends were analysed (see Fig. 4). Available
literature data were used for the analysis [Mystajek 2002; Mystajek et al. 2007]. In all cases, a sig-
nificant increase in the population of lesser horseshoe bats was observed at the beginning of the 21st
century. This trend is also observed in Poland, including the Krakéw Upland [Nowak et al. 2002;
Nowak & Grzywinski 2007; Nowak & Grzywinski 2012; Grzywinski et al. 2015], and in other Eu-
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ropean countries [Uhrin ef al. 2010]. In the study area, an increasing trend in the population of the
lesser horseshoe bat was also observed in some summer roosts. In some cases, this trend was very
strong (chapel in Radziechowy; » = 0.701 p = 0.03) or much weaker but noticeable, although slow-
ing down in recent years (church in Radziechowy; r = 0.26, p = 0.58 [Warchatowski et al. 2022];
r=0.91, p <0.05 [Warchatowski et al. 2019b].

A growing trend is also observed in the local population of Geoffrey’s bat. Large aggregations
of Geoffrey’s bats have also been observed in some sites (Wislanska and Miecharska caves). In the
study area, in the Silesian Beskids, Geoffroy’s bat has become the second most dominant species,
while in 2000-2006 it was recorded sporadically in the Miecharska and the W Trzech Kopcach
caves. It should be noted that in recent years, breeding colonies of this species numbering dozens of
individuals have been described in the study area [Warchatowski et al. 2019]. Less pronounced in-
creases in the population size of this species were also observed in wintering grounds in Europe
[Uhrin et al. 2010]. In the Zywiec Beskids, Geoffroy’s bat is the most abundant species found during
the hibernation period [Gubata et al. 2011]. The population of the species in the entire study area is
probably much larger than that recorded during winter bat counts, considering that Geoffroy’s bats
usually hibernate in crevasses.
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