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POKYNCHEREDA V. Spatial structure of winter bat colonies of the Ukrainian Carpathians. —
Bats start wintering in warmer parts of the cave, but then move to cooler parts, where they spend
most of the winter. In spring, the bats leave the shelters directly from the cold zone without forming
intermediate colonies in warmer parts of the caves. The author found that the temperature optimum
for bats during wintering is very diverse and specific. Myotis myotis / M. blythii hibernate in winter
in the coldest parts of the caves, where the temperature ranges from 0 to 5°C. Rhinolophus hip-
posideros chooses to winter in the area of the cave with temperature 5-8°C. Rhinolophus ferrume-
quinum is the most thermophilic among the species noted: temperatures of 8°C and above are
optimal for its wintering. Other species found are cold-loving and they winter in cold areas.
Changes in the spatial structure of winter bat colonies are illustrated by the dynamics of the
grouping index during winter. The grouping index gradually increases over the winter, peaking in
February, after which its value begins to decrease.

Introduction

Spatial structure of winter bat colonies and its dynamics practically has re-
mained beyond attention of researchers in the Ukrainian Carpathians. Partially this
topic is discussed only by Krochko (1992).

The spatial structure of winter bat colonies was studied every month during
September—May 1998/1999 in 3 caves in the territory of the Carpathian Biosphere
Reserve, which are located in the Maramoroski Alps and in Svydovets. These caves
are characterised by different inner architecture, dimensions and microclimate.

Results and discussion

The specifics of spatial structure are investigated for the winter colonies of 4
bat species: Rhinolophus hipposideros, R. ferrumequinum, Myotis myotis and M.
blythii. It was determined that spatial structure is very dynamic and depends on
many factors. The biggest influence on the change of spatial structure have the mi-
croclimate of the refuge and specifics of biology of the Chiroptera.

The general regularity consists in the fact that Chiroptera begin hibernation in
the warmer parts of a cave and later move to the cooler zones (except for R. ferru-
mequinum, which remains to hibernate in the warm zone), where they spend the
main part of hibernation.
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In spring, bats leave the refuge directly from the cold zone, and do not form in-
termediate colonies in the warmer parts of caves, which is noted by some authors
(Krochko 1992).

Among the model shelters, the most evident influence of microclimate is ob-
served in the adit “Dovharunia”, where, in the stable zone, a considerable gradient
of temperature is marked — from +1°C to +10°C. The biggest changes of spatial
structure are common for Myotis myotis / M. blythii, which is related to the specifics
of biology of this species (Fig. 1).
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Fig. 1. Dynamics of Myotis myotis and blythii during hibernation in “Dovharunia”.

The changes of spatial structure of winter colonies of those bat species, which
form the dense groups, illustrates the dynamics of grouping index during hiberna-
tion (Fig. 2). The grouping index constantly increases reaching the maximum in
February, afterwards its meaning decreases.

The grouping index depends on the type of refuge, its dimensions and micro-
climate. In the model objects, it did not exceed 2.0, while the biggest meanings of
grouping indices of the winter Chiroptera colonies in separate karst caves of the
Uholskyi massif of the Carpathian Biosphere Reserve was 4.4 (cave “Hrebin”) and
even 6.5 (entrance hall of the cave “Druzhba”).
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Fig. 2. Dynamics of the grouping
index of Myotis myotis / M. blythi
during hibernation in the adit
“Dovharunia” .
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Conclusion

Bats begin the hibernation in warmer parts of a cave and later move to the
cooler zones, where they spend the main part of hibernation. In spring, bats leave
the shelters directly from the cold zone, and do not form intermediate colonies in the
warmer parts of caves.

The changes of spatial structure of winter colonies of those bat species, which
form the dense groups, illustrate the dynamics of grouping index during the hiberna-
tion. The grouping index constantly increases, reaching the maximum in February,
afterwards its meaning decreases.
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IIOKHHBYEPE/[A B. Ilpocmoposa cmpykmypa 3umogux Koaouii Kaxcauie ¢ Ykpaincokux Kap-
namax. — PyKOKpHIIi TIOYMHAIOTH 3UMIBIIIO B TEIUTIIINX YaCTHHAX ITEYEPH 1 3r0IOM HepeMIllyIOThb-
cs1 'y OUTBII IPOXOJIOHI 30HH, ¢ 1 MPOBOASATH OCHOBHY YacTHHY 3uMiBii. HaBecHi kakaHH MOKHU-
JIAIOTh CXOBHIA OE3MOCepeHbO 3 XOJIOAHOI 30HH, HE YTBOPIOIOUM NMPOMDKHUX KOJOHIH y OUIbII
TEeIUIMX YaCTHHAX Iedep. BCTaHOBIEHO, IO UI PYKOKPUWIMX TEMIICPATYyPHHM ONTHMYM I 9ac
3UMIBII € Jy)Xe pi3HOMaHITHHM i Bumocnenudiuaum. Myotis myotis / M. blythii 3uMyroTs y Haii-
OinbII XOJOMHUX YacTHHAX medep, ae Temmeparypa cknagae Big 0 no 5°C. Rhinolophus hipposi-
deros obupae It 3UMIBITL AUTSTHKY 1iedepu 3 Temmepatypoto 5-8°C. Rhinolophus ferrumequinum e
HaMOIIBII TEIIOMIOOHUM Cepell BIIMIUCHHUX BUJIIB — ONTHUMAIIBHOO JUIS 3UMIBJIi BUAY TEMIIEpaTy-
pamu e 8°C Ta Ginbie. Tumi BiMiueHi BUAM € XOTOOMIOOHUMH i 3UMYIOTb y XOJOJHUX 30HAX.
3MiHH IPOCTOPOBOI CTPYKTYPH 3UMOBHX KOJIOHIH Ka)KaHiB LTIOCTPYE JUHAMIKA IHACKCY TPyIyBaH-
HS TIPOTSITOM 3MMIBIII. [HAEKC rpymyBaHHs OCTYIIOBO 3pOCTAE MPOTATOM 3UMIBII, JOCATAI0YH MaK-
CHMYMy B JIIOTOMY, ITiCJI 4OTO HOT0 3HAYEHHS [IOUYMHAE 3MCHIITYBATHCSL.
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