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Abstract. Correlation between flight activity of noctule bats and air temperature and habitat features
influencing roost-site selection were studied in the prefab buildings estate in the Zvolen town during
the season October 2003 — April 2004. Using the ultrasound bat detector, the flight activity of noctules
was observed during whole winter period (n=28 surveys). Intensity of relative flight activity positively
correlated with average day temperature. Noctules were often flying in temperatures between 0 and
—5 °C. In the coolest days, when average day temperature decreased to more than —10 °C, no bat passes
were recorded. Altogether, 27 noctule roosts were found, mostly located in the roof attics. There was no
preference in the height of the shelter and bats preferred less western, possibly southern orientation of the
roosts. It appears that the selection of the roost depends mainly on the general accessibility of the shelters
in prefabs. Recorded two movements of banded bats, concerning the study area, broaden the knowledge
about the residence and short movements of males during the year and migrating site fidelity in females
of the noctules in Slovakia. Predation of bats by the long-eared owl (A4sio otus) was observed there.

INTRODUCTION

Hibernation during the winter period, as a physiological adaptation for unfavourable climatic
conditions, is very important for the survival of temperate zone insectivorous bats (McNaB
1982). Bats also hibernate in suitable shelters in urban habitats. Urbanisation of bats can be
influenced by the loss of traditional roosts, and on the other hand, urban areas provide favou-
rable roosting and foraging habitats (e.g. BECk & SCHELBERT 1999, ZauN & CrLauss 2003, BIHARI
2004). Hibernation torpor in underground sites is often interrupted and bats are seen actively
flying in the entrance of the hibernacula (e.g. RansoMmE 1971, Park et al. 1999). Winter flight
activity outside the roost was reported in Eptesicus fuscus (Beauvois, 1796) (BrRiGHAM 1987),
Pipistrellus pipistrellus (Schreber, 1774) (Avery 1985) and Nyctalus noctula (Schreber, 1774)
(AvERY 1986, Zaun & Crauss 2003). The noctule (N. noctula) exhibits conspicuous calling
activity in roosts during the winter, even observed at temperatures under 0 °C (Zaun & CLauss
2003). This species roosts all year round but mainly during the autumn and winter in prefab
houses in towns in Europe (cf. GaIsLER et al. 1979, BEck & ScHELBERT 1999, KaNucH & CECUCH
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2000, ProkoPH & ZABN 2000, ZARN et al. 2000, ZauN & Crauss 2003, Brart 2004). It can be
assumed that the reason for the flight activity is water intake (ZAHN & Crauss 2003), and now
the consumption of food during winter months has been confirmed in this naturally well adapted
species (KaNucH et al. 2005).

The aims of the present study were to analyse correlation between flight activity and air
temperature and to find habitat features influencing roost-site selection during the winter time
by noctule bats in an urban area.

STUDY AREA

The study area comprised a small (35 ha) prefab house estate sidlisko Zapad (ca. 20,000 inhabitants) in the
Zvolen town (Mapping square DFS 7480; 48° 35’ N, 19° 06’ E; 290m a. s. l.; Zvolenska kotlina Basin,
Central Slovakia). There were predominantly eight storey high prefabricated buildings (height 27 m) and the
total number of monitored buildings was 34 (Fig. 1). The eastern border of the locality was formed by the
Hron River with an artificially regulated riverbed. However, on the rest of the floodplain there is poplar and
willow stand growth behind the opposite river bank. The reminder of the vicinity comprised mainly fields and
ahornbeam-oak forest, 500 m westwards. The area has average monthly temperatures from —4.7 °C (January)
to +18.8 °C (July) and average annual precipitation of about 700 mm (data from the local meteorological
station). In winter months, the snow blanket sometimes reaches up to a few tens of centimetres.
The bats occupied two different types of shelters:

(1) Roof attics (bats enter the roof void — sized about 20—-40 cm along the top of building — using ventilation
shafts with an entrance diameter of ca. 5-8 cm). In summer, the hollow space inside is used also by nesting
swifts, Apus apus (Linnaeus, 1758) and house sparrows, Passer domesticus (Linnaeus, 1758).
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Fig. 1. Sketch of the study estate, transect route, distribution of the noctule roosts and intensity of their
occupancy (number of registrations).

Obr. 1. Né&crt sledovaného sidliska s rozmiestnenim tkrytov raniakov hrdzavych. Velkost’ bodu zobrazuje
pocet registracii obsadeného tkrytu (transect route = trasa kontroly, prefab buildings = panelové budovy).
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(2) Crevices between panels (the narrow space between the outside panels and the building walls, the size
of which varied depending on the site).

METHODS

During one season (October 2003 — April 2004), the flight activity and roost site selection of noctules
were observed in a selected estate. Every survey followed a regular transect route 5.4 km in length (Fig.
1), approximately once per week (n=28), with the start one hour after sunset (duration of a single survey
was roughly 1.5 hour). The transect was designed in order to cover the whole settlement area. With the
help of an ultrasound bat detector Pettersson D240x, the intensity (number of positive minutes with bat
passes) and sites of the relative flight activity were recorded. The average day temperature was used from
the local meteorological station. Due to the social behaviour of roosting bats (noisy calling activity), oc-
cupied shelters in prefab houses were identified. Regarding the roost-site preference, the position (number
of the floor), aspect, type (roof attic or crevice between panels) and intensity of occupancy (number of
registrations = positive surveys) of the shelter were registered. Additionally, predators of bats or other
observations concerning the species’ ecology were noted (Independently to this study, noctules were
banded in the vicinity of the area).

RESULTS AND DISCUSSION
Flight activity

In the study area, the flight activity of noctule bats was observed during whole winter period,;
similar to places form Northern and Western Europe (AvEry 1986, ZanN & Crauss 2003).
Intensity of relative flight activity positively correlated with average day temperature (r=0.71,
p<0.05). Noctules were often flying in temperatures between 0 and —5 °C. In the coolest days,
when average day temperature decreased to more than —10 °C, no bat passes were recorded, just
a few social calls from roosts. On the other hand, the highest number of records originated from
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Fig. 2. Relative flight activity (number of positive minutes with bat passes) of the noctules (black columns)
and average day temperature (line) during the season.

Obr. 2. Relativna letova aktivita (pocet mintit s asponi jednym preletom netopiera) raniakov hrdzavych
(Gierne stipce) a priemerna denna teplota (plna &iara) pocas sezony.
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Fig. 3. Number of the noctule roosts (white columns) and roost registrations (black) according to the
position (number of the floor) in the prefabs (height of one floor is ca. 3 m).

Obr. 3. Pocet tikrytov (biele stipce) a registracii ukrytov (Eierne stipce) raniakov hrdzavych v ramei jed-
notlivych poschodi budov (floor = poschodie, s vy§kou cca 3 m).

days when the average day temperature was around or higher than 0 °C (Fig. 2). Echolocation
calls of bats also included feeding buzzes, which corroborated the winter foraging behaviour of
the noctule bat (cf. Zann & Crauss 2003, Kanuch et al. 2005). Until December, several displaying
territorial male parti-coloured bats (Vespertilio murinus Linnaeus, 1758) were observed there,
too (a maximum of 12 males per study site). Activity of noctules was widespread across all study
areas. However, some spots with concentrated records were found near the bat roosts.

Roosts

Altogether, 27 noctule roosts were found in prefab houses in the study area. The highest
number of occupied roosts (6—11 roosts) was found during days with the highest average air
temperature (more than +5 °C). The bats would have been present in the roosts on other days
but would probably have been in deeper torpor (saving energy) and social behaviour was not
so conspicuous (no calling and chattering in the roosts). Various intensity of occupancy was
registered in individual roosts. One third of the roosts were only recorded once. However,
19% of the roosts were registered five to eight times during the season (Fig. 1). High roost-
site fidelity is probably a consequence of different microhabitat conditions in some shelters
(e.g. construction with larger hollow, providing space for bigger colony). Bats mostly selected
roosts located in the roof attics. Only 14% of the roosts were found in the crevices between
panels (Fig. 3). On the other hand, there were very few (less than 5%) accessible crevices on
the building walls.
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In contrast to results of BiHArI (2004), there was no preference in the height of the shelter.
Bats frequently occupied roof attics in low buildings as well as in eight storey high prefabs
(Fig. 3). Several preferred roosts were found in the low buildings (two or three storeys only)
of a kindergarten and gym, situated in the central part of the estate (Fig. 1). Predominant ori-
entation of potential roosts (calculated as the total length of walls in the estate) was southeast
or northwest facing. In the summer period, Binari (2004) found preference for the western
walls, where the panels warmed up slowly and cooled down later; which could provide better
thermal conditions for bats. Here, wintering bats also preferred less western, possibly southern
orientation of the roosts (Fig. 4). Nevertheless, it appears that the selection of the roost depends
mainly on the general accessibility of the shelters in prefabs (e.g. GaIsLER et al. 1979, ProkoprH
& ZAnN 2000, ZARN et al. 2000).

Movements, predation, and threats to bats

Two bat movements concerning the study site were recorded. One adult female was banded on
11 September 2002 and recaptured on 26 April 2004 in the estate sidlisko Zapad. The second
movement related to an adult male banded on 8 July 2004 in Gavurky (oak pastured woodland,
16 km away as the crow flies from the Zvolen town) and recaptured on 9 March 2005 in the
estate sidlisko Zapad. Recorded movements broaden the knowledge about the residence and
short movements of males during the year and migrating site fidelity in females of the noctule
bat in Slovakia (see also KanucH & Cecuch 2004, KaNucH et al. 2004).
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Fig. 4. Orientations of the noctule roosts (grey area) and the potential roosts available (empty area) in
the study estate.

Obr. 4. Orientacia tkrytov raniakov hrdzavych (siva plocha) a potencialnej ponuky ukrytov (prazdna
plocha) na sidlisku vo vztahu ku svetovym stranam.
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As mentioned previously, in low buildings that were frequently occupied, predation of bats
by the long-eared owl, Asio otus (Linnacus, 1758) was observed. Twelve times during the study
period (n=28 surveys) one owl was recorded waiting on the roof, near to the roost entrance.
Seven of those surveys included observations of owl attacks (one was successful). We suppose
that the owl’s presence at the targeted roost affected the flight activity of the noctules. Positive
predation on bats was confirmed by the discovery of an owl pellet under the bat shelter that con-
tained skeletal remains of a noctule bat. Such foraging specialisation in long-eared owls is very
uncommon in Central Europe (cf. OBucH 1998). On the other hand, similar winter specialisation
for sparrows in urban sites of this strictly vole-eating species was observed (Kropi 1990).

Nowadays, prefab houses are important hibernacula as well as mating or short-term roosts
during migration for noctule bats in central Europe. However, conflicts between bats and human
dwellers in prefab houses have increased to be a serious problem during recent years (noise
disturbance, presence of droppings and bats entering the flats). Moreover, due to intensive
thermal insulation of walls, bats are losing their roosts. Without consideration for bats as a part
of nature, a reasonable solution will be not possible (cf. BEck & ScHELBERT 1999).

SUHRN

Na sidlisku v meste Zvolen bola pocas sezony oktober 2003 — april 2004 sledovana zavislost letovej
aktivity raniakov hrdzavych od teploty vzduchu a charakteristiky ukrytu vplyvajice na jeho vyber
a obsadzovanie. Za pomoci ultrazvukového detektora bola zistena aktivita pocas celej zimnej sezony
(n=28 kontrol). Intenzita relativnej letovej aktivity bola v pozitivnej korelacii s priemernou dennou
teplotou. Raniaky casto lietali pri teplotach medzi 0 az —5 °C. V najchladnejsich diioch, ked’ priemerna
denna teplota klesla pod —10 °C, neboli zaznamenané ziadne prelety netopierov. Celkovo bolo najdenych
27 ukrytov netopierov, najcastejsie v stresnych atikach. Preferencia vysky umiestnenia ukryty nebola zistena
anetopiere obsadzovali viacmenej zapadné, pripadne juzné steny budov. Zda sa, Ze vyber a obsadzovanie
ukrytov v panelovych budovach zavisi hlavne na ich dostupnosti. Krazkovanim boli na sledovanom tizemi
zaznamenané dva prelety netopierov, ktoré rozsiruju poznatky o kratkych presunoch samcov pocas roka
a vernosti samic raniakov hrdzavych migraénym miestam na Slovensku. Pozorovana bola tiez predécia
netopierov mysiarkou usatou (A4sio otus).
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Recense

ANDERA M. & HorACEK 1., 2005: Pozndvame nase savce. 2. prepracované vydani. Sobotales, Praha, 327 pp.
ISBN 80-86817-08-3. Cena cca 330K¢

Od prvniho vydani uvedené publikace ub¢hlo jiz dvacet tii let. Je proto zajimavé porovnat zmény ke
kterym v jejim novém vydani doslo. Rozd¢leni republiky vedlo k vypusténi 3 druhd letount a 3 druhi
hrabosu, ktefi na rozdil od Slovenska u nas neziji. Naopak ptibyly 3 druhy savca, ktefi byli bud” védou
nove rozpoznani (netopyr nejmensi, mys zapadoevropska), nebo k nam nedavno pronikli (netopyr Savitiv).
Celkem tak zahrnuje nase soucasna sav¢i fauna 85 volné zijicich druhti (autofi vSak na str. 43 a 217 uva-
dgji 87?) z nichz je vSak 10 prokazatelné neptivodnich a nejméné dalsi 4 synantropni druhy k nam byly
zavleCeny s lidskym osidlenim.

Celkové usporadani publikace se od prvniho vydani pfili$ nelisi. Po tvodnich kapitolach vénovanym
charakteristice savcd a metodam jejich sbéru a zpracovani nasleduje ptehled jednotlivych druht, kde je
popsan vzhled, roz§ifeni a zplisob Zivota savcii. Pozitivni zménou oproti prvnimu vydani jsou sice drob-
né, ale velmi nazorné mapky jejich rozsiteni v CR. U letount jsou pfipojeny také grafické sonogramy,
jejichz praktické vyuziti v§ak bude dosti omezeno piilisnym zmensenim. Metody odchytu netopyrt byly
doplnény o podrobny popis vyuziti riiznych typd ultrazvukovych detektord. V ivodni kapitole se objevil
struény ptrehled vyvoje nasi savei fauny od posledni doby ledové az do soucasnosti. Nove jsou zafazeny
také dve kratké kapitoly vénované saveim u nas vyhubenym, neuspésné vysazovanym, nebo chovanym
pouze v oborach. V piehledu druhii jsou zahrnuti také savci, ktefi u nas sice zatim nebyli zjisténi, ale
jejichz nalezy v okolnich zemich €ini jejich vyskyt u nas pravdépodobnym. Uziteénym novym dopliikem
tak i celosvétovém mefitku.

Nejcenngj$imi ¢astmi knihy jsou bezesporu podrobné kli¢e k ur¢ovani vSech nasich druhti savci a to
jak podle vnéjsich znaku, tak i podle lebek. Oproti prvnimu vydani jsou doplnény o tzv. bezdotykovy
kli¢ k ur¢ovani letounti, ktery umoziuje jejich vizualni uréovani béhem hibernace, aniz by byli vyruseni.
Kapitola nazvana stopaiské minimum pak pfinasi bohaté¢ ilustrovany navod jak zjistovat ptitomnost
mnoha druhti savei v piirodé podle jejich stop, trusu, pozerki, ¢i hnizd. Nakonec jsou pfipojeny podrobné
rejstiiky sestavené podle ¢eskych i latinskych nazvi, piehled doporucené tuzemské i zahraniéni literatury
uziteénych mammaliologickych informaci.

Nejnapadnéjsi zménou jsou vynikajici barevné ilustrace vSech naSich druhd savcl od Jana Ho$ka,
které nahradily neptili§ dobfe reprodukované barevné fotografie prvniho vydani. Kvalita téchto novych
ilustraci dobfe vynika na solidnim kiidovém papife. Na mnoha mistech publikace nalezneme bud’ zcela
nové, nebo alespon aktualizované informace, které zcela vystihuji souc¢asny stav nasich znalosti o savcich
jak na nérodni, tak i evropské Grovni.

Jak byva zvykem, v recensi je nutno zminit i drobné nedostatky, nebo opomenuti. Musim podotknout,
ze jsem jich pfes znacnou snahu nalezl jen malo. Napf. na str. 65 v rozsifeni bélozubky tmavé pretrvala
z prvniho vydani nespravna informace o jejim vyskytu v Malé Asii a na Blizkém vychod¢. Také veverka
a sysel nemaji 8, resp. 10 pari mléénych bradavek, ale jen 4, resp. 5 part (str. 118). Na obr. 67 doslo
k zdmén¢ barevnych ukazek srsti netopyra usatého a dlouhouchého.

Pokud bychom méli srovnavat tuto piiru¢ku s podobnymi publikacemi vydavanymi v ostatnich evrop-
skych zemich, patfi nepochybné k nejkvalitngjsim. Jeji pfednosti je piedev§im snaha autord poskytnout

¢tenafi co nejaktualnéjsi informace o pfislusné problematice, tak jak je znaji z vlastni odborné prace ¢i

nasich savcu, ale i profesionalnim zoologim, ktefi zde mohou nalézt mnozstvi cennych informaci.

Vladimir VOHRALIK
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