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Shelter preference of the Barbastelle, Barbastella barbastellus
(Schreber, 1774), hibernating in Poland

Die bevorzugten Winterquartiere der Mopstledermaus. Barbastella barbastellus

(Schreber, 1774). in Polen

Les gites préférés de la Barbastelle, Barbastella barbastellus (Schreber, 1774),

pour I’hivernage en Pologne
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Abstract

This paper summarises data from 719 bat hiber-
nacula surveyed in Poland since 1980. Data Irom
580 shehers were collected by the authors. and the
rest was taken Trom the literature.
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Fig. I. Number of shelters occupied [striped burs]
and not occupied [empty bars| by Barbastelles in
each shelter type.

Based on own data and the following papers: Ber-
NARD(1994), BErNaARD (1995). BERNARDeL al. (1990)).
Bernakp en al. (19950). Bersakp et al. (1995b).
Gawrak (1990). Gopawa (1994). GoLskr (1992).
HarMaATA (1994), Jarzesowsk & OsTracn (1994),
JarziMBowskl & Przesaycka (1996). Kerer (1995),
Mikczaxk et al. (1994), Paszkiiwicz et al. (1995).
Postawa et al. (1994). PrzesmyCrAa et al, (1996).
Uksanczyk & GoOLsk (1994). Woroszys (1994).
Woroszyn etal. (1996).

Abb. 1. Anzahl derbesetzten Winterquartiere (gestreit -
te Bulken) und der nicht besetzten (leere Balken) mit
Mopsfledermiiusen. bezogen aut jeden Quartiertyp,
Graph. 1. Nombre de gites occupés (barres hachu-
rées)etinoccupés(barres vides) parles Barbastelles
dans chaque type de gite,

The basic information {or each hibernaculum was
the highest number ol Barbastelles recorded in a
single survey. 7 categories of winter shelters were
distinguished:  bunkers. forts. big  brick vaults.
cellars.caves.abandoned mining galleries and wells.
The ..Nictoperek™ Bat Reserve was considered a
separate category.

Barbastelles wintered in 31% ol bat hibernacula.
The species was present in 85% ol lorts. 75% ol big
brick vauhs. almost 50% ol bunkers. and it has not
been Found in wells (Fig. 1).

In bunkers Barbastelles formed 85% of the total
number ol bats. in forts over 60% and in other types
ot shehers except for wells 40% (Fig. 2). In twelve
shelters the number ol wintering Barbastelles at
least once exceeded 100. The highest number was
recorded in..Nietoperek™ (Table 1). In 11% ol shelters
the number ol Barbastelles was between 20 and 99.
Inover 50% ol cellars. overd0% ol caves anc almost
40% ol'bunkers only single individuals were found
(Fig. 3).

In Poland the most important winter shelters for
Barbastelles are those ot military origin ~ lorts
(housing 24% ol hibernating Barbastelles). bunkers
(18%). the _.Nictoperck™ system (24%) and big
brick vaults (22%) (Table 2).

Zusammenfassung

Diese Arbeit laft die Daten von 719 gepriifien
Fledermausiiberwinterungen seit 1980 in Polen zu-
samnien. Die Daten von 580 Winterquartieren wur-
den von den Autoren gesammelt. dic iibrigen der
Literatur entnommen.

Als Hauptinformation [iir jede Uberwinterung wird
die hochste Anzahl an Mopslledermiiusen aufge-
zeichnet. in ciner cinzelnen Schiitzung. Es werden
7 Kategorien an Winterquartieren unterschieden:
Bunker. Forts. grolie Backsteingewdlbe. Keller.
Hohlen. verlassene Bergwerkstollen und Brunnen-
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schiichte. Das ..Nietoperek™- Fledermausschuizge-
bict wurde als getrennte Kategorie berticksichtigt.

Mopstledermiiuse tiberwinternin 31 %der Fleder-
maus-Winterquartiere. Die Art war in 85 % der
Forts. in 75 % der grofien Backsteingewdlbe. beina-
he in 50 % der Bunker anzutreffen, nur in Brunnen-
schiichten war sie nicht zu finden (Abb. [).

In Bunkern setzt sich die Gesamizahl der Fleder-
miiuse zu 85 % aus Mopstledermiiusen zusammen.
in Forts zu iiber 60 % und in anderen Arten von
Quarticren ausgenommen Brunnenschiichie zu 40 %
(Fig. 2). In zwolt Winterquartieren iibersticg die
Zahl der iiberwinternden Mopstledermiiuse die Ein-
hundertergrenze. Die hichste Zahl wurde in . Nicto-
perek”™ erreicht (Tab. [). In 11 % der Quartiere lag
dic Zahl an Mopstledermiiusen wischen 20 und
99 Ex. In iiber 50 % der Keller. mehr als 40 % der
Hohlen und in beinahe 40 % der Bunker wurden nur
cinzelne Individuen getunden (Abb. 3).

In Polen sind die meisten der wichtigen Win-
terschlatpliitze fir Mopstledermiiuse mititiirischen
Ursprungs — Forts (Unterkiintte {tir 24 % der iiber-
winternden  Mopsfledermiuse),  Bunker (18 %).
Nictoperek”-System (24 %) und grolie Backstein-
gewdlbe (22 %) (Tab. 2).
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veuits
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caves
25

wells
80

FFig. 2. Percentage ol Barbastelles inbat commumities
hibernating in different shelter types (number ot
objects is given below).

Based on own dakcind the tollowing papers: Bek-
NARD (19935). Bervarn et al. (1990). Beryarp et al.
(1995a). BErnaRrD et al. (1995b). Gawiak (1996).
Gonawa (1994). Goiskr (1992). Kevel (1995).
Mueczes etal (1994), Postawa et al. (1994). Wo-
LOSZVN (1994),

Abb. 2. Anteil der Mopstledermiiuse an iiberwin-
ternden Fledermausgemeinschaften in verschie-
den Quartiertypen (Anzahl der Objekte ist imen
angegeben).

Graph. 2. Proportionde Barbastelles dans les com-
munautés de chauves-souris hivernant dans diff¢é-
renis types de gites (e nombre d'objets est donné
en-dessouss).
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Sile Type of Maximum number Year Source
shelier of Batbastelles
“Nicioperek™ Large Over 1300 1992 Lesinski et 3l
sysiemof
fortilications
Mameski 10/11 Bunker 577 1997 Fuszary, Fuszara,
Wojcicchowski (this volumws)
Strubiny § Fort 363 1996 Owndats
Osowrec 1§ Fon 304 1993 Lesinski 11994}
Szachownica Cave 275 1994 Hejduk, Radzicki (1996}
Swiecie Vauh 248 1992 Golski 11992)
Koncwka Fon 228 1994 Owndan
Cieszkow Vault 224 1997 Own data
Poznan~ Fort 1 Vauk 172 1994 Bemard et al (1995)
Salis Soglio Vault 160 1994 Godawa (1934)
Stolec Gallery 127 1997 Ownddata
Pozan—Fort [l Vault 106 1996 Owndata

Table I. Themostimportant Barbastellehibernacula
in Poland.

Tabelle 1. Die wichtigsten Mopstledermaus-
winterquartiere in Polen.

Tableau [. Les principaux gites d’hivernage de la
Barbastelle en Pologne.

Typeof sheiter Number of shetters Number of Peatenageof theiotal
taken into accoum Barhasielies nuimber of Barbaswelies

Tunkers 58 1012 18%

Forts 39 1307 29%

Vaults 30 1190 2%

Celtars. 30 68 1%

Caves 25 406 %

Galleries 24 290 £

“Nictopesek™ Bat Resetve 1 over 1300 * 284

TOTAL 207 5523 100%%

*{esinski et al (this volume)

Table 2. Percentages ol the 1otal number (i.e. sum
of maximum numbers noted) ol Barbastelles
wintering in difterent types of shelter.

Tabelie 2. Anteil an der Gesamitzahl (d.h. an der
Summe der bekannten Hachstzahl) iiberwintern-
der Mopstledermiiuse in verschiedenen Arten von
Winterquartieren.

Tableau 2. Proportion dunombre total (somme des
maxima conus) des Barbastelles dans différents
types de gites.

Résumé

Cet article rassemble 719 données d hivernage de
chauves-souris depuis 1980 en Pologne. Les auteurs
ont collecté des informations concernant 580 gites
dhivernage et le reste a été tiré de la linérature.

Le nombre maximal de Barbastelles a été noté en
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Fig. 3. Percentage of shelters housing different numbers of hibernating Barbastelles in each shelter type.
Based on own data and the following papers: BERNARD (1995). BERNARD et al. (1990), BErNARD et al. (1995a),
GAWLAK (1996), Gopawa (1994), GOLski(1992), JaRzEMBOWSKI & OSTRACH (1994), JARZEMBOWSKI & PRZESMYCKA
(1996), KepeL. (1995), MLECZEK et al. (1994), Postawa et al. (1994), WoLoszyN et al. (1996).

N - number of Barbastelles

Abb. 3. Anteil an iiberwinternden Mopsfledermiiusen in jedem Quartiertyp, gestaffelt nach Hiufigkeitsklassen.

Graph. 3. Rapport entre le nombre de gites et I'effectif des Barbastelles dans chaque type de gite.
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une seule estimation pour chaque site. Onadistingué
7 catégories de gites: les bunkers, les forts, les
grandes volites en briques, les caves, les grottes, les
galeries de mines abandonnéeset les murs. Le site de
»Nietoperek” a été considéré dans une catégorie a
part. Les Barbastelles hivernent dans 31% des sites.
On pouvait rencontrer des chauves-souris dans le
85% des forts, le 75% des grandes voiites en briques
et dans prés de 50% des bunkers, mais on n’en
trouvait pas dans les murs (Graph. 1).

Dans les bunkers, le nombre total de chauves-
souris était constitué de 85% de Barbastelles; il était
de60%dans les forts et dans les autres types de gites
et jusqu'a 40% dans les murs (Graph. 2). Dans
douze gites d’hivernage le nombre de Barbastelles
dépassait les cent individus. Le plus grand nombre a
été atteint a ,,Nietoperek” (Tab. 1). Le nombre de
Barbastelles se situait entre 20 et 99 dans le 11% des
gites d’hivernage. Seuls des individus isolés ont été
trouvés dans plus de 50% des caves, dans plus de
40% des grottes et dans prés de 40% des bunkers
(Graph. 3).

En Pologne, la plupart des sites importants d’hi-
vernage des Barbastelles ont des origines militaires:
les forts abritent 24% des Barbastelles hivernant, les
bunkers 18%, le complexe de,,Nietoperek™ 24% et
les grandes volites en briques 22% (Tab. 2).

Introduction

The Barbastelle Barbastella barbastellus
(Schreber, 1774) is known to choose for hiber-
nation relatively cold shelters, where the tempe-
rature only slightly exceeds 0 °C. It has been
encountered in places with strong airflow or
freezing (KowaLski 1953, HARMATA 1973, BoG-
paNowicz & UrBANCzYK 1983, LEesinski 1986).

The aim of this study was to determine types
of shelters preferred by hibernating Barbastelles
in Poland. For the first time such analysis is ba-
sed on data from the whole country, including
most of the bat hibernacula in Poland.

Papers describing wintering of the Barba-
stelle mention first of all caves, abandoned mines
and other underground tunnels. This is because
of the high percentage of the species in bat com-
munities wintering in such shelters (BAUEROVA
et al. 1987, GaisLEr, HANAK & HoORACEK 1981),
and also because the most numerous winter
aggregations of the Barbastelles are reported
from such shelters (UHRIN 1995, PALASTHY.
OLEJAR 1963, RUMLER 1985). However, the sum-
mary of data on bat hibernation in Central and
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North-eastern Poland suggested, that in our
country the situation may be different (Fuszara
et al. 1996)

Materials and methods

In this paper we use data from 719 bat hiber-
nacula located all over Poland. Of that number
580shelters weresurveyed by us, and the remai-
ning 139 were accurately enough described in
the literature. We do not include numerous ob-
jects (mainly bunkers and cellars) where bats
were not found, even if conditions seemed to be
suitable and the site was located next to an occu-
pied hibernaculum.

Thebasic information for each hibernaculum
was the highest number of Barbastelles recorded
in asingle survey. Observations dating from be-
fore 1980 were excluded, and most of the data
included in this study were collected after 1 990.
We distinguished 7 categories of winter shelters
used by bats (on figures we use the names prin-
ted in bald letters):

1. Bunkers (127 objects)—small, concrete struc-
tures with afew chambers, sometimes located
below the ground surface.

2. Forts(460bjects)—big,concrete fortifications
with a system of chambers and corridors,
mostly below the ground surface.

3. Big brick vaults (51 objects) — big, mainly
underground structures, similar to the pre-
vious category (in fact, brick forts were in-
cluded here).

4. Cellars (198 objects) — small underground
brick (sometimes also concrete) objects with
one or a few chambers, situated under in-
habited houses or separately.

5. Caves (144 objects) — natural and artificial
caves of different size, as well as limestone
caverns made as parts of old fortifications.

6. Abandoned mining galleries (92 objects) —
small old mines consisting of one or few cor-
ridors, total length from few to few hundred
metres. N

7. Wells (60 objects)—objects made of corf'(;rete
or brick, from 5 to 30 m deep, about 80 cm
across.

The largest winter shelter in our country, the

.Nietoperek” Bat Reserve, was considered a

separate category, as the structure (a huge system

of approximately 30 km of concrete corridors
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situated 30-50 m under ground level) did not
conform to the adopted classification of winter
shelters.

Results

Barbastelles wintered in 223 of the 719 (31 %)
bat hibernacula taken into consideration. The
species was present in 85% of forts, 75% of big
brick vaults and almost 50% of bunkers (and
even so the latter category was the most nume-
rous). Barbastelles have not been foundinany
of 60 wellsoccupied by wintering bats,and they
were present in only 15% of cellars (Fig. 1).

In all types of shelters studied except for
wells, Barbastelles composed over 40% of the
winter bat community (Fig. 2). In forts they
accounted for over 60 % of the total number of
bats, and in bunkers even for 85 %. In the
»Nietoperek” Bat Reserve Barbastelles usually
constitute only 4 % of the bat community
(UrBanczyk & GoLski 1994) but, as ,,Nietope-
rek” often houses over 20 thousand bats (Ur-
BANCZYK 1994), the number is still impressive.
In twelve of the shelters studied the number of
wintering Barbastelles at least once exeeded
100. The highest number was recorded in
,Nietoperek”, others are 5 big brick vaults, 3
forts, 1 bunker, | cave and | abandoned gallery
(Table 1).

In 11% of shelters housing wintering Barba-
stelles the number of individuals was between
20 and 99. Such numbers were most frequently
encountered in forts (8 objects) and big brick
vaults (6 objects) (Fig. 3).

Inover 50% of cellars, over 40% of caves and
almost 40% of bunkers housing Barbastelles
only single individuals were found. Such shelters
accounted for 30% of the total number of Bar-
bastelles’ hibernacula, as did shelters housing
from 2 to 5 individuals.

If — despite of the fact that the maximum
numbersof hibernating Barbastelles in diffe-
rent sites were recorded in different years — we
sum up these numbers in each of the shelters’
categories, the results show that 24% of
Barbastelles described in this study hibernated
in forts, another 24% in underground tunnels of
Nietoperek”, 22% in big brick vaults and 18%
in bunkers (Table 2).
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Discussion

Barbastella barbastellus is usually described
as hibernating in underground shelters, such as
cellars, caves, mines and tunnels (STEBBINGS &
GriFriTH 1986, RYDELL & Bocpanowicz 1997).
This is widely confirmed by data from different
countries. In the study conducted in Thuringia
the species was encountered in 107 shelters.
57% of hibernating Barbastelles were found in
caves and mines, and 41% in cellars (HEDDER-
GoTT 1994). In Austria 72% of Barbastelles hi-
bernate in caves and mine galleries (SPITZEN-
BERGER 1993).

In Poland the percentage of caves (20%) and
mine galleries (26%) housing wintering Barba-
stelles seems to be relatively low, especially
when compared withdatafromtheadjacent ter-
ritory of the former Czechoslovakia. In the Mo-
ravian Karst Barbastelles hibernated in 65% of
surveyed shelters, i.e. 39 caves and 1 mine gal-
lery (BAUEROVA et al. 1987). Another study,
conducted mostly in galleries and caves, showed
the presence of Barbastelles in 80% of localities
(GAISLER, HANAK & HorRACEK 1981)

In Poland the most important winter shelters
for Barbastelles seem to be those of military
origin—forts, bunkers, the ,,Nietoperek™ system
and also big brick vaults. The importance of
bunkers and forts for the species had been
suggestedearlier,in apaperdescribing wintering
of bats in over 100 shelters in Central and
North-eastern Poland (Fuszara et al. 1996).
Barbastelle was also found to be a dominating
species in bunkers of Masurian Lake District,
where it accounted for 60% of the community
(Fuszara & Kasprzyk 1994). Dominance of the
Barbastelle in military objects was also noted
in othercountries. In the former Czechoslovakia
in forts of Hlucin region (REHAKk 1992) and in
fortress of Bouda (RYBAR 1975) the Barbastelle
composed 50 % and 75 % of the winter bat
community, respectively, and it was also the
most abundant species in the fortress of Hanicka
(SkLENAR 1981). Similarly, in Lithuaniaand the
Kaliningrad Province 68 % of bats hibernating
in fortifications were Barbastelles (MASING &
Busa 1983).

Shelters of military origin are undoubtedly
the most important Barbastelle hibernacula in
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Poland. There are, however, two necessary
remarks. First, the basis for all calculations in
this study were maximum numbers of Bar-
bastelles recorded for each shelter. This was
the only possible approach since there was no
uniform way of surveys. Thus, the percentage
of Barbastelles in hibernacula may be overes-
timated, especially in those shelters, where —
like in cellars — of ten only single bats are found,
andthenasingle Barbastelle constitutesa 100%,
even if it occurred once during few years of
observations. Second, our paper describes only
the Barbastelle preferences as to underground
shelters. Data collected in Bialowieza (NE
Poland) by RuprecHT (1976) suggest that the
species may also use other types of hibernacula,
e.g. lofts and hollow trees.

The biggest currently known Barbastelle hi-
bernaculum is an unusedrailway tunnel in Slo-
vakia, where 6800-7800 individuals hibernated
in 1993 (UHRIN 1995). Other mass hibernacula
include a mine in Bavaria, where up to 3000
Barbastelles were noted prior to 1970 (Kraus,
after RicHArRz 1989), and a mine in Libanka at
Dubnik (Slovakia), once housing nearly 2000
individuals (PALASTHY & OLEJAR 1963). Unfor-
tunately neitherof them houses such large winter
colonies nowadays. The numbers in Bavaria
dropped to 300-400 by 1988/89 (Kraus, after
RicHARZ 1989), and in Libanka in 1987 only 550
individuals were found (Danko, Minok 1988).
Thus, the ,,Nietoperek™ Bat Reserve seems to
be now the second most important Barbastelle
winter shelter in Europe.
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