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Abstract During winter, Long-eared Owls (4sio otus) usually roost in groups in urban areas, but their nocturnal
movement patterns are less known. The aim of our study is to provide insight into the local-scale urban movement
habits of Long-eared Owls. Our study was carried out between 2015 and 2019 in the autumn and winter period,
by observations in the early evening and by ringing and recapture of owls in the town of Sombor (NE Serbia). We
observed owls when leaving the roosting site located in the town centre following the greenery of the larger av-
enues towards the outskirts. Owls were sporadically observed in densely built areas of the town, narrow streets
with less greenery. Ringing and recapture data suggest that owls were closely linked to the green corridors. They
probably used these corridors for easier orientation and to prey on birds roosting in trees in the town, such as spar-
rows (Passer domesticus, P. montanus), Common Blackbirds (Turdus merula) or Fieldfares (T. pilaris) appearing
in harsh winters, and sometimes also pigeons.
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Osszefoglalas Az erdei fiilesbagoly (4sio otus) télen csapatokba verddve, tobbnyire varosi kornyezetben nappa-
lozik, azonban éjszakai mozgasmintazata kevésbé ismert. Vizsgalatunk célja az volt, hogy betekintést nyerjiink
a baglyok lokalis léptékil, varosi mozgasi szokasaiba. Kutatasunkat 2015 és 2019 kozott, az 6szi és téli idoszak-
ban, f6ként a kora esti orakban végeztilk megfigyeléssel, az egyedek gyiirtizésével és visszafogasaval Zombor va-
rosdban (ENY Szerbia). Megfigyeltiik, hogy a baglyok, miutn elhagytak a nappalozo helyet, kovették a fakban
gazdag sugarutakat (z6ld folyosok), melyek a varos kiilteriileteire vezetnek. Kevésbé hasznaltak viszont a stirlin
beépitett teriileteket, melyeket sziik utcak és gyér vegetacio jellemez. A gytiriizési és visszafogasi adatok arra utal-
nak, hogy a baglyok szorosan kotddnek a zold folyosokhoz. Feltételezhetd, hogy ezek a folyosok megkonnyitik
a tajékozodasukat, és lehetdséget adnak a varosban, fakon éjszakazo madarak — pl. verebek (Passer domesticus,
P. montanus), fekete rigok (Turdus merula), vagy a zord teleken megjelend feny6rigok (7 pilaris), idonként ga-
lambok — zsakmanyolasara is.

Kulcsszavak: zold folyosok, varosi €l6hely, nappalozo hely, erdei fiilesbagoly
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Introduction

Movement patterns of birds has been the subject of many studies (e.g. Méré & Zuljevié
2014, Rechetelo et al. 2016). Birds may use natural or human made formations for orienta-
tion in their flight. Migrating birds take advance of valleys, canyons, meanders of rivers, for-
est-belts and/or tree rows that function as corridors taking them to their feeding, wintering
or breeding ranges (e.g. Bentley & Catterall 1997, Calm 1997). However, at a local scale,
short bird movements (e.g. within urban habitat, forest) remain understudied and often un-
clear (Gillies & St. Clair 2008). For example, some authors suggest that Sparrowhawks (A4c-
cipiter nisus) use the same foraging routes daily in the breeding period (Newton 1986). This
might be related to the fact that birds of prey and owls may have hunting territories, even in
the non-breeding period (Dawson & Mannan 1991, Martinez et al. 1998). Ardia and Bild-
stein (1997) found that individuals of American Kestrel (Falco sparverius) were strongly
linked to their hunting ranges in winter, occupying the same ranges during two or more con-
secutive winter seasons.

Long-eared Owls are nocturnal predatory birds that feed mostly on small mammals and spo-
radically on small- and medium-sized birds (Bertolino ez a/l. 2001, Sandor & Kiss 2008, Bozo
et al. 2020). In the autumn and winter, Long-eared Owls roost, often in large numbers, in the
canopies of deciduous and coniferous trees in urban or semi-urban areas in the nearest vicinity
of humans (Makarova & Sharikov 2015). They probably recognize that roosting sites in settle-
ments have advantages such as higher temperatures and/or tend to be safer in winter than rural
sites (Clergeau & Simonnet 1996). In harsh winters with hard frosts and snowy periods, urban
areas can provide additional feeding resources, such as roosting birds (Glue 1972). Unlike oth-
er owl species, Long-eared Owls have no territorial hunting ranges (Hume 1991), and there-
fore hunting traces are more difficult to explore. The aim of this study was to describe move-
ment habits of Long-eared Owls between their roosting site and their supposed hunting sites.

Material and methods

The town of Sombor is located in north-western Serbia (N 45.79°, E 19.09°). It is a typi-
cal lowland settlement (89 m a.s.l.) with a population of around 50,000 inhabitants. The cli-
mate is temperate continental with an average annual precipitation of ca. 590 mm and aver-
age annual temperature of 10.7 °C (Tomi¢ 1996). From the town centre, five main avenues
run toward the outskirts containing at least two or more tree rows (Figure ). Trees are plant-
ed along avenues (total length 121 km, ca. 18,000 trees), in parks and in gardens of private
houses (Vojnovi¢ 2001). The most frequent tree of the avenues is the common hackberry
(Celtis occidentalis), some avenues are planted with London plane (Platanus x acerifolia),
horse chestnut (desculus hippocastanum) and Japanese pagoda-tree (Sophora japonica). In
gardens, usually coniferous trees, walnut (Juglans regia) and orchard trees occur. For more
details, see Méré and Zuljevié (2010, 2014).

The fieldwork was conducted by observing and ringing of Long-eared Owls in the town
during the autumn and winter from 2015 until 2019. Long-eared Owls roosted in the centre
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Figure 1. The schematic map of town Sombor. White arrows show the avenues followed by the Long-
eared Owls, while blue arrows represent the avenues with recaptures. Grey dots represent
ringing locations

1.dbra Zombor varos sematikus térképe. A fehér nyilak dbrazoljak az erdei filesbagoly altal
kovetett sugarutakat, a kék nyilak pedig a visszafogasokat. A sziirke pottyok a gydrGzési
helyszineket jel6lik

of the town near the courthouse (Figure 1). They often used deciduous trees for roosting,
e.g. common hackberry trees, but later, during late autumn and winter, they occupied the
surrounding coniferous trees. We have conducted observations of Long-eared Owls on the
periphery of the town after sunset. Owls were captured by mist netting (mesh size 60x60
mm) in the early evening hours from 16:30 until 21:30. We used several play-back sounds
of field mice calls played from mobile device. The luring voice was mounted near to low,
dense shrubs, or dense herbal vegetation, or near heaps of twigs. If the area was relative-
ly open without shrubs, we surrounded the source of the sound by mist nets from two sides,
i. e. mist nets were mounted V-shaped. In the case when the sampling location was grown
by shrubs, we installed one or two nets (the first followed immediately by the second), the
luring call was put in the middle below the nets. We marked owls with aluminium rings at
eight locations in the town. We took basic biometric data and determined sex and age using
the Euring codes (EURING 2010, Baker 2016).
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Results and discussion

We captured altogether 101 Long-eared Owls: 50 males, 49 females and two whose sex
could not be determined. Thirty-nine were determined as young individuals (age catego-
ry 3 or 5, respectively), 53 as adults (age category 4 or 6, respectively), and nine indi-
viduals could not be aged (Baker 2016). Besides Long-eared Owls, we ringed four Little
Owls (Athene noctua) and two European Barn-owls (Tyto alba). Altogether seven individu-
als were recaptured, four were ringed as adults, and three as young birds. Three owls were
recaptured during the same winter and four in the subsequent winter after ringing. All but
one of the owls were recaptured in the same corridor they were ringed.

According to our observations, after leaving their roosting site, owls mainly follow the
greenery of the main avenues that lead out of the town (Figure 1). We observed up to ten
owls flying above the canopy of the trees in the avenues near the outskirts of the town. In
the densely built parts of the town and in the outskirts with less greenery, we observed on-
ly one or two individuals. Our observations were supported by our ringing activities. Most
owls were captured near green corridors.

Despite of the relatively few recaptures, there are implications that owls always use the
same corridor (blue arrows in Figure 1), apart from one exception. The recapture of the owls
is difficult at the location of ringing since they become more alert. We often observed indi-
viduals that did not even stop to listen for the mice call (despite we varied calls), suggest-
ing that they already had the “bad” experience of being ringed. In March 2018, we had an
opportunity to ring owls in a larger garden (location 7) in corridor 1 that is located halfway
between ringing location 1 and the roosting site in the town centre (Figure ). During three
evenings, we have recaptured two owls that were ringed about two weeks earlier at loca-
tion 1. Our observation contradicts the suggestion of Hume (1991) that Long-eared Owls
do not have individual specific hunting territories. Our results suggest that fidelity towards
each corridor may possibly be related to hunting areas in the rural areas outside the town.

The explanation for why owls follow the green avenues may be that birds use corridors for
better orientation. The town avenues may lead them fast and directly to their possible hunt-
ing places in the outskirts and rural habitats. This may be related to the architectural concept
of the town, i.e. all main avenues are radially positioned, leaving the centre towards the out-
skirts. Moreover, the dense canopy of the common hackberry trees and shrubs in the lower
layer is an excellent roosting site for sparrows, thrushes and pigeons. Based on pellet anal-
ysis Laursen et al. (2004) reported that in the neighbouring villages of Sombor Long-eared
Owls fed mostly on Common Vole (Microtus arvalis) and Apodemus mice. However, we as-
sume that owls hunt on birds that roost in the green avenues. In the harsh and snowy winter
of March 2018, we observed Long-eared Owls hunting Fieldfare (Turdus pilaris) roosting
en masse in the canopy of the trees near corridor 1. Earlier, European Barn-owls were ob-
served to hunt roosting House Sparrows (Passer domesticus) on London plane trees in Som-
bor (Mérd & Zuljevi¢ 2010).

For stronger evidences and conclusions on the movements of Long-eared Owls between
roosting sites and hunting areas further research is needed with larger number of marked in-
dividuals on two or more ringing sites per corridor, as well as radio tagging.
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