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Abstract The basic information 1'01' cach hibernacululll was 
the highest !lumbcr of Barbastelies recorded in a 
singlc survey. 7 c:ltcgorics 0" winter shclters were 
distingllished: bunkcrs. forts. big briek vaulls. 
cellars. Cilves. abandoned mininggalleries and wclls. 
Thc .. Nictoperek·· Bat Reserve was considered a 
separate category. 

This paper Slllll1l1ariscs da ta fro111 7 1 9  baI hibcr
nacula survcycd in Poland sincc 1 980. Dala frolll 
580 shchcrs \Vcrc collcClcd by thc uut!Jors. ancl thc 
rest was laken 1"rolll the l i terature. 

N 
250 ,-------------------, 

'" 

". 

bunkers forts v�ults "eU.,.. caves gallat1es wells 

Fig. I .  Numbcr of shelters oceupicd [5triped barsl 

ami not m:cupicd [empty bars) by ßarbastelles in 

cach shel!cr type. 
Bascd Oll OWll data and the fol lowi llg papers: BI.:R

N,\lW( 1 9(4 ). BERN,\lm( 1 9(5). ßERNARDCI a1. ( 1990). 
ß],!I.NAIW el al. ( 1995;t). BERNi\lW CI ;tl. ( 1 995b). 
G,\WI.AK ( 1 9l)6). GOIMW,\ ( 1 994). GOLSKI ( 1 992), 
H,\R�I,\'I ,\ ( 1 994). J,\HZE�1110\\'SKI & OSTKA("]I ( 1 99..\) .  
J"1!ZE�I1!OWSKl & PR71�')�IH"K,\ ( 1 996). Klo!'EL( 1 (95). 
(vIU·:O.EK cl al. ( 1 994). PASZKI!iWICZ CI al. ( 1 995). 
POST,\\\''\ CI al .  ( 1 9lJ4). PI{ZES�IY<."K,' CI al. ( 1996). 
U!WANCI.YK & GOLSKI ( 1 994). WOI.OSZYN ( 199..\) .  
WOI.o.�ZYN CI :11. ( 1 996). 

Abb. I. All/ah] der bcSCI!tCIi Winlcrquanicrc (gcmeif
le Balken) und der nielli be�elzlen (leere Balken) mit 
Mop�ncder1l1iiu!>en. belogcn aufjcdclI Quarticnyp. 

Graph. 1 .  Nombrc dc gilcs occupes (barre!> hachu
reeS) cl ino{'cupc� (barre� vides) par les Barbaqcllcs 

doms t"lwquc IYPt! de gilC. 

ßarbastelles w i lHered in 3 1  % of bat hibernacula. 
Thc species wns present in  85% 01' forts. 75% of big 
briek v<luhs. almost 50% of bunkers. anel i t  has not 
been found in weib (Fig. I ). 

In bunkers BarbasIclIes fonned 85% 01' the total 
Illllllber of bats. in forts ovcr 60% and in other types 
01' shehers except für wells 40% (Fig. 2). In twelve 
shelters the number of willlering Barbaslclles al 
least once cxc�cded 100. The highest number was 
recorded in .. Nictopcrck" (Table I ). In  I 1 %  ofshelters 
the number of BarbastelIes was bctwecn 20 anel 99. 

In over 50% ofcellars. over40% ofcavcs amI almost 
40% ofbunkcrs only single individuals wcre found 
(Fig. 3) .  

In Poland the most i m portant winter shelters for 
BarbasIelIes are those 01' m i l itary origin - forts 
(housing 24% ol" hibernating ßarbastclles). bunkers 
( 1 8%). thc .. Nietopcrck" system (24%) amI big 
brick vmdts (22%) (Tilble 2) .  

ZUSal1l1l1CIl f.ISSlIllg 

Diese Arbeit faßt die Daten VOll 7 1 9  geprüften 
FledermilllsUberwinterullgell seit 1 980 in Polen zu
S'lIll111cn. Die Daten von 580 \Vinterquartieren wur
dcn von dcn AU!oren ges;unmelt. die übrigen der 
Literatur entnommen. 

Als Hauptinforlllation fürjede Überwinterung wird 
die höchstc Anz.lhl an t\llopsflcdennHuscn aufge
zeichnet. in einer einzelnen SchIilzung. Es werden 
7 Kategorien an W interquartieren unterschieden: 
Bunker. Fons. große Backsteillgewölbe. Keller. 
Höhlen. verlasscnc Bergwerkstollen und Brunncn-
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schächtc. Das .. Niclopcrek"- Flcderm;lUs�chulzgc

biel wurde als gctrennte Kategorie berOcksicllligt. 

Mopsfledcnniiuse Oberwinlern i n 3 1  %der Fleder

malls-Willlcrquarticre. Dic An war in 85 % der 

Fons. in 75 % der großen ßacksteillgewölbe. beina

he in 50 % der Bunker anzutrcl"fen. nur in Brunnen

schiichlell war sic nicht zu finden (Abb. I ). 

In Bunkern sctzt sich dic Gesamtzahl der Fleder

m;illSC zu 85 % allS Mopsflcdcrm;iuscn 7usammCIl. 

in Forts zu Ober 60 % und in ,mdcren Arten von 

Quartieren ausgenomlllcn ßrunnenschiichte 7.U 40 % 

(Fig. 2). In zwölf Winterquarticren i.iberstieg die 
Zahl der überwinternden Mopsllcdcrmiiusc die Ein

hundcrlcrgrenzc. Die höcllste Zahl wurde in .. Nieto

perek·· crreich! (Tab. I ). In 1 1  % dcr Quartiere lag 

die Zahl an ivlopsflederm;illsen l.wischen 20 lind 

99 Ex. In über 50 t:'co dcr Keller. mchr als 40 lJc dcr 

I-Iöhlen lind in bcinahe 40 ,,'co der Bunker wurden Ilur 

einzelne Individucn gefunden (Abb. 3). 

In Polen sind die meisten der wichtigen Win

tcrschlafp];itzc für Mopsllcderrnäuse mili tärischen 

Ursprungs - Forts (Untcrki.infte fUr 24 % der Ober

wintcrnden Mopslledenniiusc). Bunkcr ( 1 8  %). 

.. NiclOpcrck'·-Systcm (24 'In) und große Backstein

gewölbe (22 %) (Tab. 2). 
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Fig. 2. Pcn,:clllagc tll" l3arba�lel k:� i n baI t:()llllllunilie� 

hibcrn:l1ing in tlirfen.:nt �hchcr IY]Jt:� (nulllbcr 01" 
objcCl!'> i!'> gi"cn hcluw). 

ßa:.ctl on OWII dala ;lntl lhc ]"ollowing papcr�: ßI It
�ARU ( I  99S). I3I:R.,."Ro CI al. ( 1 990). IkRN,\RU Cl al. 

( 1995a). ßI: RNARIl el al. ( 1995b). G \\\ I.,\K ( 1 996). 

GOD,\\\,\ ( 1 994). GÖI"KI ( 1 992). KH1:1. ( 1 91)5 ). 

ivlLl:CZEK el :11. ( 1 1)1)4).  Po<;TAWA CI :11. ( 1 99-1). Wo

l.OSZYN ( 1994). 

Abb. 2. Anleil der t\lop<;t1elkrmiiu:,c :In iibcrwill

Icrndcn Flcdcrnl:lu�gclllein�t:llanen in "cn.chie· 
den Quarticrlypcn (Arl/ahl der Objekle iq IlIlIen 

angegeben). 

Graph. 2. Proportion de ßarb:htcllc<; d'Hl� le� eOlIl· 
llIun.lUt6 de cl1:HI\'e�-�ouri� hi"crll'lIl1 U'II1!> diffc

renls type� dc gitc� (le nombrc d' objCh c�1 donnc 
ell-dessou!o). 

Sne T)·pc of" Ma�imum ... mbcr y� "'"'� 
Mo of" I4rbUldies 

KNiClopcrri:- ... ", O>tf 1100 ,m I ..... in�k; � a! 
'yAccnO( 
fonilk.tion, 

Mlmtf�; 10111 ßun�<1 m '''' fu>2.ll'''' FuSl ...... 

Wojc:,cchowÜoi (this �olumc) 

Strubiny I '00 '" "" Qv,1IW,U. 

OI.owi« 11 '00 '" "" l.nin�lti ([�) 

S • .achovonica Ca'.., m ", .. Ilqduk. RadDd:i (19961 

� ... icc,� Vaull 245 "" G6bli um) 

K�h '00 !2B ", .. o-.."W,'I 

Cieu�6 ... Vault 22-1 "" O ... " W,'I 

1'0llU';- Fon l Vault In ,m ß<1!Wd CI al (1995) 

Sah. SosIio "ault "0 ,m Go<U ...... 099-1) 

s_ G211C1)" In ,m o...ndat. 

Pnman-FO<1 m \,,,,,11 ... '''' o...nd.f,la 

Table I .  ThemOSI irnport:lIu Barbastcllehibernacula 

in Poland. 

Tabelle I .  Die wichtigsten Mopsrtedc!"m:lus

winterquartiere in Pulen. 

Tableau I .  Les principaux gites d'hivernage de la 

Barbastelle en Pologne. 

Typeof$hdt<1 Numbor ohholten ""umber of l'�of�!DuI 
takm into accoun! Barba.:.dIQ ... ,nbcf orflarbaSleJles 

lIuru.�1"J " 1 012 

Forts " 1301 

V.ults )0 "'" 

Ccll4!' )0 " 

Ca,·1" " "" 

Gln<1," ,.. 240 

-Nier.opcrck- 1111 Resen·c .... <1 IJOO • 

TOTAl. 207 "" 

'I�i,i$ki CI al (thil ,"Olumc) 

Table 2. PCreell!.tges 01" lhe 10lal Ilumbe!" (i.c. Slim 

01' maximulll 1l1llllbers notcd) 01' Bmb:tslelles 

willicring in diffcrell1 !ypes of shelter. 

Tabelle 2. Anteil an dcr Gesamtzahl (d.h. an der 

Summe der bekanntcn Höchstzahl) überwintern· 

der Mopsncderm:iusc in \'erschicdcllcn Arten von 

Winterquartieren. 

Tableau 2. Proportion du nombre 101:11 (SOllllllC tle� 

maxirna COllllU:') des ßarbastelles dans diffcrcnts 

types elc gitcs. 

Rcsume 

Cet anicJc rasscmblc 7 1 9  dOl1l1CeS d'hivcrnage de 

chauvcs-souris dcpuis 1980 cn Pologne. Lcs �lUtetlrs 
ont tollccte des informations conccrnant 580 gitcs 

d'hivcrnage ct le reste a cte tire dc la l illefalllrc. 
Le nombre maximal dc l3arbastelles a ete note cn 
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Fig. 3. Percentage of shelters housing different numbers of hibernating BarbastelIes in each shelter type. 
Based on own data and the following papers: BERNARD ( 1 995). BERNARD et al. ( 1 990). BERNARD et al. ( l 995a), 
GA WI.AK ( 1 996), GODA W A ( 1 994), GÖLSKI ( 1 992). J ARZEMIIOWSKI & OSTRACH ( 1 994), J ARZEMBOWSKI & PRZESMYCKA 

( 1 996), KEPEI. ( 1 995), MLECZEK et al . ( 1 994), POSTAWA et al. ( 1 994), WOLOSZYN et al. ( 1 996). 
N - number of BarbastelIes 

Abb. 3. Anteil an überwinternden Mopsfledermäusen in jedem Quartiertyp. gestaffelt nach Häufigkeitsklassen. 

Graph. 3. Rapport entre le nombre de gitcs et I'effectif des BarbastelIes dans chaque type de gite. 
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une seule estimation pour chaque site . On a distingue 
7 categories de gites: les bunkers, les forts, les 
grandes voGtes en briques, les caves, les groues, les 
galeries de mines abandonnees et les murs. Le site de 

"
Nietoperek" a ete considere dans une categorie a 

part. Les Barbastelles hivement dans 3 1  % des sites. 
On pouvait rencontrer des chauves-souris dans le 
85% des forts, le 75% des grandes voutes en briques 
et dans pres de 50% des bunkers, mais on n' en 
trouvait pas dans les murs (Graph. 1 ). 

Dans les bunkers, le nombre total de chauves
souris etait constitue de 85% de Barbastelles; iI etait 
de 60% dans les forts et dans les autres types de gites 
et jusqu'a 40% dans les murs (Graph. 2). Dans 
douze gites d'hivemage le nombre de Barbastelles 
depassait les cent individus. Le plus grand nombre a 
ete atteint a 

"
Nietoperek" (Tab. 1 ). Le nombre de 

BarbastelIes se situait entre 20 et 99 dans le 1 1  % des 
gites d'hivemage. Seuls des individus isoles ont ete 
trouves dans plus de 50% des caves, dans plus de 
40% des groues et dans pres de 40% des bunkers 
(Graph. 3). 

En Pologne, la plupart des sites importants d'hi
vemage des BarbastelIes ont des origines militaires: 
les forts abritent 24% des BarbastelIes hivemant, les 
bunkers 1 8%, le complexe de "Nietoperek" 24% et 
les grandes voGtes en briques 22% (Tab. 2). 

Introduction 

The BarbasteBe Barbastella barbastellus 

(Schreber, 1 774) 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 1 953, HARMAT A 1 973, BOG

DANOWICZ & URBANCZYK 1 983 , LESINSKI 1 986). 
The aim of this study was to determine types 

of shelters preferred by hibernating BarbastelIes 
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
steIle 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. 1 987, GAISLER, HANAK & HORAcEK 1 98 1 ), 
and also because the most numerous winter 
aggregations of the BarbasteHes are reported 
from such shelters (UHRIN 1 995, PALAsTHY. 
OLEJAR 1 963, RUMLER 1 985). However, the sum
mary of da ta on bat hibernation in Central and 

North-eastern Poland suggested, that in our 
country the situation may be different (FuszARA 
et al. 1 996) 

Materials and methods 

In this paper we use data from 7 1 9  bat hiber
nacula located aB over Poland. Of that number 
580 shelters were surveyed by us, and the remai
ning 1 39 were accurately enough described in 
the l iterature. We do not include numerous ob
jects (mainly bunkers and ceBars) where bats 
were not found, even if conditions seemed to be 
suitable and the site was located next to an occu
pied hibernaculum. 

The basic information for each hibemaculum 
was the highest number ofBarbastelles recorded 
in a single survey. Observations dating from be
fore 1 980 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): 
I .  Bunkers ( 1 27 objects) -small ,  concrete struc

tures with a few chambers, sometimes located 
below the ground surface. 

2. Forts (46 objects) -big, concrete fortifications 
with a system of chambers and corridors, 
mostly below the ground surface. 

3. Big brick vaults (5 1 objects) - big, mainly 
underground structures, similar to the pre
vious category (in fact, brick forts were in
c1uded here). 

4. Cellars ( 1 98 objects) - small underground 
brick (sometimes also concrete) objects with 
one or a few chambers, situated under in
habited houses or separately. 

5.  Caves ( 1 44 objects) - natural and artificial 
caves of different size, as weI l  as l imestone 
caverns made as parts of old fortifications. 

6. Abandoned mining galleries (92 objects) -
small  old mines consisti ng of one or few cor
ridors, total length from few to few hundred 
metres . \;--' 

7. WeHs (60 objects) -objects made of cont,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 c1assification of winter 
shelters. 

Results 

Barbastelles wintered in 223 of the 7 1 9  (3 1 %) 
bat hibernacula taken into consideration. The 
species was present in 85% of forts, 75% ofbig 
brick vaults and almost 50% of bunkers (and 
even so the latter category was the most nume
rous). Barbastelles have not been found in any 
of 60 wells occupied by wintering bats, and they 
were present in only 1 5% 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 1 994) but, as "Nietope
rek" often houses over 20 thousand bats (UR
BANCZYK 1994), the number is sti ll impressive. 
In twelve ofthe shelters studied the number of 
wintering Barbastelles at least once exeeded 
1 00. The highest number was recorded in 

"Nietoperek", others are 5 big brick vaults, 3 
forts, I bunker, I cave and I abandoned gallery 
(Table 1 ) . 

In 1 1  % of shelters housing wintering Barba
steiles 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). 

In over 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 
numbers of 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 1 8% 
in bunkers (Table 2). 

Discussion 

Bllrbastella barbastellus is usually described 
as hibernating in underground shelters, such as 
cellars, caves, mines and tunnels (STEBBINGS & 
GRIFFITH 1 986, RYDELL & BOGDANOWICZ 1 997). 
This is widely confirmed by data from different 
countries. In the study conducted in Thuringia 
the species was encountered in 1 07 shelters. 
57% of hibernating Barbastelles were found in  
caves and mines, and 41  % in  cellars (HEDDER
GOIT 1994). In Austria 72% of Barbastelles hi
bernate in caves and mine galleries (SPITZEN
BERGER 1 993). 

In Poland the percentage of caves (20%) and 
mine galleries (26% ) housing wintering Barba
steIles seems to be relatively low, especially 
when compared with data from the adjacent ter
ritory of the former Czechoslovakia. In the Mo
ravian Karst Barbastelles hibemated in 65% of 
surveyed shelters, i.e. 39 caves and 1 mine gal
lery (BAUERovA et al. 1 987). Another study, 
conducted mostly in galleries and caves, showed 
the presence ofBarbastelles in 80% oflocalities 
(GAISLER, HANAK & HORAtEK 1 98 1 )  

In Poland the most important winter shelters 
for BarbasteIles seem to be those of military 
origin -forts, bunkers, the "Nietoperek" system 
and also big brick vauIts. The importance of 
bunkers and forts for the species had been 
suggested earlier, in a paperdescribing wintering 
of bats in over 1 00 shelters in Central and 
North-eastern Poland (FUSZARA et al . 1 996). 
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 1 994). Dominance ofthe 
Barbastelle in military objects was also noted 
in othercountries. In the formerCzechoslovakia 
in forts of Hlucin region (REHAK 1 992) and in 
fortress ofBouda (RYBAR 1 975) 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 1 98 1 ). Similarly, in Lithuania and the 
Kaliningrad Province 68 % of bats hibernating 
in fortifications were BarbastelIes (MASING & 
BUSA 1 983). 

Shelters of military origin are undoubtedly 
the most important Barbastelle hibemacula 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
bastelIes recorded for each shelter. This was 
the only possible approach since there was no 
uniform way of surveys. Thus, the percentage 
of Barbastel Ies in hibernacula may be overes
timated, especially in those shelters, where -
l ike in cellars - often only single bats are found, 
and then a single Barbastelle constitutes a 100%, 
even if it occurred once during few years of 
observations. Second, our paper describes only 
the Barbastel le preferences as to underground 
shelters. Data collected in Bialowieza (NE 
Poland) by RUPRECHT ( 1 976) suggest that the 
species may aiso use other types ofhibernacula, 
e.g. lofts and hOllOW trees. 

The biggest currently known Barbastelle hi
bemaculum is an unused railway tunnel in Slo
vakia, where 6800-7800 individuals hibemated 
in 1 993 (UHRIN 1995). Other mass hibemacula 
inc1ude a mine in Bavaria, where up to 3000 
BarbastelIes were noted prior to 1 970 (KRAUS, 
after RICHARZ 1 989), and a mine in Libanka at 
Dubnik (Slovakia), once housing nearly 2000 
individuals (PALAsTHY & OLEJAR 1963). Unfor
tunately neitherofthem houses such large winter 
colonies nowadays. The numbers in Bavaria 
dropped to 300-400 by 1 988/89 (KRAUS, after 
RICHARZ 1 989), and in Libanka in 1987 only 550 
individuals were found (DANKo, MIH6K 1 988). 
Thus, the "Nietoperek" Bat Reserve seems to 
be now the second most important Barbastelle 
winter shelter in Europe. 
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