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Abstract. Based on the material collected in central, eastern and northern Poland, we compared species 
composition of bats as prey items (n=253) of tawny owls Strix aluco at different roosting sites: trees (n=93) or 
buildings (n=160). Percentage of bats described as vertebrate prey in studied material was not dependent on 
collecting site. However, there was a difference in the presence of individual bat species: Nyctalus noctula 
occurred more frequently in pellets found under trees or in bird boxes, than in pellets found in buildings, 
while an inverse pattern was recorded for Eptesicus serotinus. No difference was obtained for Plecotus auritus 
as well as for remaining, rarely preyed species. Due to typical roosts of bat species selected or avoided by the 
two groups of tawny owls, it could be expected that many individuals were captured in or close to the 
raptors’ roosting sites. The results presented in this paper confirmed an opportunistic behaviour of owls in 
taking occasional prey. 
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Introduction 
 
European owls take bats relatively rarely. They 
usually constitute less than 1% of the vertebrate 
prey (Uttendörfer 1943, Ruprecht 1979a, Bekker & 
Mostert 1991, Speakman 1991). These raptors 
probably find more difficulties to catch bats in 
comparison to terrestrial prey like rodents or am-
phibians. Owls’ predation is opportunistic, and 
the frequency in which prey items are captured is 
related to their abundance in hunting areas of rap-
tors (Goszczyński 1981, Bernard et al. 2010). It 
seems that also predation on bats has an oppor-
tunistic nature, as described for the barn owl Tyto 
alba (Pérez-Barbería 1991) and the tawny owl Strix 
aluco (Kowalski & Lesiński 1990, Obuch 1998, 
Lesiński et al. 2008, 2009b, Lesiński 2010). Some 
observations indicate that in many cases bats are 
caught in flight at the roosts’ entrances (Julian & 
Altringham 1994). 

There are many occasions for owls to take bats 
because these two groups of animals share roost-
ing sites or bat roosts are situated close to roosting 
sites of owls. There is the hypothesis that species 
composition of bats in owls’ diet depends on kind 
of the raptors’ roosts. The aim of this paper was to 
verify this assumption in the example of the tawny 
owl. 

This species is known to use two types of 
roosting sites, tree holes (or boxes) and buildings 
(Mikkola 1983) as well as to capture many species 

of bats, both strictly connected to forests and hu-
man settlements (Obuch 1998, Lesiński et al. 
2009a). We expected that the forest-dwelling spe-
cies of bats roosting in tree holes occur in higher 
percentage in diet of  “tree” individuals of tawny 
owls than in “building” ones, which take propor-
tionally more individuals belonging to synan-
thropic species.  

 
 
Material and Methods 
 
The samples of the tawny owl’s pellets were collected in 
years 1983–2009 in central, eastern and northern Poland, 
between 51o40’and 54o18’ N, 17o34’and 23o53’ E (Fig. 1). 
Some other published data from this area with given in-
formation about the site of pellet collection (Kowalski 
1961, Rządkowska 1986, Ruprecht & Szwagrzak 1987, 
Jarosiński 1990) were also included in the analysis (26 in-
dividuals of bats). To determine the frequency in which 
bats were captured by owls inhabiting different roosts, 
we analysed 55 large samples (containing more than 100 
vertebrate prey items each) from years 1993–2009: 20 col-
lected under trees or in bird boxes, and 35 inside build-
ings (attics of churches – 15 old barns – 13 warehouses – 2  
castles – 2 attics of wooden houses – 2 other buildings – 
1). Sites from a forest interior (over 0.5 km from the edge) 
were excluded from this comparison, as the percentage of 
bats in such locations was markedly lower (Lesiński et al. 
2009a).  

Pellets were analysed by a standard procedure (Rac-
zyński & Ruprecht 1974; Yalden & Morris 1990). Mam-
malian prey items were identified according to keys by 
Pucek (1984) and Ruprecht (1979b, 1987), birds by März 
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(1987) and Cuisin (1989), and the amphibians by Böhme 
(1977). If there was no cranium and mandibles, the occur-
rence of bats was confirmed by bones of forearm, pelvis 
or elongated metacarpals. A reference collection of skulls 
helped to identify some hardly determinable species. 

 

 
 

Figure 1. Sites where tawny owl pellets were collected. 
 
 
The χ2 test with Yates correction (if at least one num-

ber was below 10) were used to compare proportions of 
bats in the owls` diet as well as Mann-Whitney U test to 
compare medians. Adopting significance level was 
p=0.05. Calculations were performed by using Statistica 
ver. 8.0. 

 
 

Results 
 

Comparison of large samples, containing over 100 
prey items collected under trees and in buildings 
revealed that there are not important differences 

in the percentage of bats (among vertebrates) in 
the tawny owls` diet. Median values were: 1.1% 
for “tree” individuals and 0.6% for “building” 
ones, but they did not differ statistically (Fig. 2). 

Statistically significant differences in propor-
tions in which a given species was captured by 
tawny owls roosting in trees in comparison to 
those which roost in buildings were obtained for 
Eptesicus serotinus and Nyctalus noctula. In samples 
collected under trees the number of individuals of 
E. serotinus was more than twice lower than N. 
noctula. This proportion was reversed in owls 
roosting in buildings. There was no statistically 
significant difference in percentage of Plecotus au-
ritus, another abundantly captured bat species 
(Table 1). 

Similar differences were found if the single lo-
calities were taken into the analysis. The frequency 
of the two most abundant bat species among all 
bats captured by owls (ranged from 0 to 1) was 
calculated and the medians were compared. In 
both cases there were statistically significant dif-
ferences. Median value for N. noctula was 0.62 at 
“tree” sites and 0 at “building” sites, while for E. 
serotinus it was 0 and 0.50, respectively (Fig. 3). 

To check if the obtained differences result only 
from a different roost or also a habitat type, the 
comparison was made between owls living in for-
ests and human settlements but roosting in trees. 
The two most abundant species were analysed. 
Statistically important differences were revealed, 
both in the case of E. serotinus and N. noctula, but 
significance level was higher for the latter (Table 
2). 

 

     
 

Figure 2. Percentage of bats in a 
vertebrate prey of tawny owls 
in samples (min. 100 prey items 
each) collected under trees and 
in buildings in years 1993-2009.
(Difference: Z=1.91, p=0.06, NS). 
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Table 1. Comparison of proportions in which bat species were taken by tawny owls roost-
ing in trees and buildings. Authors’ data were supplemented by data presented by: 
Kowalski (1961), Rządkowska (1986), Ruprecht & Szwagrzak (1987), Jarosiński (1990). 
Statistically significant differences in bold. 

 

Trees Buildings 
Species 

n Other 
species n Other 

species 

Difference 
χ2 - p 

Myotis myotis 0 93 1 159 0.08 - 0.78 
Myotis nattereri 7 86 16 144 0.19 - 0.67 
Myotis brandtii 0 93 1 159 0.08 - 0.78 
Myotis dasycneme 0 93 2 158 0.12 - 0.73 
Myotis daubentonii 2 91 14 146 3.28 - 0.07 
Vespertilio murinus 1 92 7 153 1.15 - 0.28 
Eptesicus nilssonii 0 93 1 159 0.08 - 0.78 
Eptesicus serotinus 17 76 50 110 5.08 - 0.02 
Pipistrellus pipistrellus s.l. 2 91 3 157 0.10 - 0.75 
Pipistrellus nathusii  4 89 11 159 0.20 - 0.65 
Nyctalus leisleri 1 92 3 157 0.00 - 0.98 
Nyctalus noctula  39 54 20 140 28.50 - < 0.001 
Plecotus auritus 19 74 28 132 0.33 - 0.56 
Barbastella barbastellus 0 93 3 157 0.53 - 0.47 

 
 

      

      

Figure 3. Frequency of two bat species 
(in samples where at least one of 
them occurred) within the number 
of all bat species captured by tawny 
owls on particular localities, trees 
(18) or buildings (31) in relation to 
the roosting site. (Differences for 
Nyctalus noctula: Z=3.28, p=0.001, 
Eptesicus serotinus: Z=-2.36, p=0.02) 
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Table 2. Proportions of two bat species to other vertebrates in the diet of “tree” individuals 
of the tawny owl in relation to type of habitat, forest (n=10 sites) and city (n=6 sites). Statis-
tically significant differences are marked in bold. 

 

Proportion to other vertebrate prey items 
Species 

Forest City 
Difference (χ2) 

Eptesicus serotinus 3 : 4281 12 : 1695 17.3, p<0.001 
Nyctalus noctula 9 : 4275 25 : 1682 31.9, p<0.001 

 
 

Discussion 
 
The obtained results confirmed that tawny owls 
that roost in buildings eat more synanthropic bats 
in comparison to individuals roosting in trees. Ept-
esicus serotinus is a species that frequently occupies 
attics or crevices in buildings (Baagøe 2001). On 
the other hand, N. noctula in central and eastern 
Poland only occasionally inhabits man-made 
structures, roosting typically in tree holes (Lesiń-
ski 2006) or boxes for birds and bats (Kowalski 
and Lesiński 1994). The results of other studies on 
the diet of the tawny owl were similar. In the 
sample of 10 individuals of bats in pellets of the 
tawny owl collected in churches, nine represented 
species for which typical summer roosts are situ-
ated in buildings (Rhinolophus hipposideros, Myotis 
myotis – Kulczycki 1964). In the Lublin province 
the samples from churches contained three indi-
viduals of E. serotinus and only one individual of 
N. noctula (Kasprzyk et al. 2003–2004). As for other 
species of owls, the barn owl Tyto alba, typically 
roosting in buildings, preyed mostly on synan-
thropic bats. In Poland M. myotis and E. serotinus 
were the most abundant (together 50.6%, n=1240) 
bats taken by barn owls  (Ruprecht 1979a). More 
frequently E. serotinus captured by urban tawny 
owls roosting in trees in comparison to forest in-
dividuals (Table 2) could be easily explained as 
many buildings in the cities are situated relatively 
close to wooded areas. Inside large forests only 
single buildings occur.  

Another species frequently captured by tawny 
owls – P. auritus, is believed to be a eurytopic spe-
cies, roosting both in buildings (Entwistle et al. 
1996) and tree holes or boxes (Fuhrmann & Seitz 
1992, Kowalski & Lesiński 1994). We found that 
there was no difference between the proportions 
of P. auritus in the diet of “tree” and “building” 
owls. As a slow flying gleaning species, P. auritus 
may be more at risk from aerial predators that it 
cannot easily evade (Taake 1985). It rarely hunts in 
open spaces and the mean height of its flight is 1.5 
m, which is markedly lower compared to other 
forest-dwelling bat species (de Jong 1995, En-

twistle et al. 1997). Radio-tracked individuals of P. 
auritus spend most of their time foraging in wood-
land and less time following linear landscape ele-
ments such as forest edges and shrubs along rail-
way lines and motorway embankments (Fuhr-
mann & Seitz 1992). This pattern of flying activity 
causes it to be easier prey for tawny owls (both 
roosting in buildings and in trees) showing a simi-
lar hunting strategy.  

On the other hand, it should be marked that 
among bats captured by this owl there are repre-
sentatives of various groups of fliers (according to 
Norberg 1994): slow fliers (P. auritus), species fly-
ing at moderate speeds (Pipistrellus pipistrellus) 
and fast fliers (N. noctula). This supports the hy-
pothesis that the frequency at which bat species 
are captured depends mostly on their abundance 
and not on their maneuverability enabling them to 
avoid raptors’ attacks.  The latter is possible by us- 

ing antipredatory strategy of frequent changes of 
areas where the bat occurs or forages (Baxter et al. 
2006), and also changes in terms of departure from 
roosting sites (Fenton et al. 1994).  

Species prevailing in the sample of bats cap-
tured by tawny owls (E. serotinus, N. noctula) be-
long to large bats (body mass usually over 20 g). 
But this probably could be explained by their fre-
quent occurrence in many habitats, and did not re-
sult from prey-size preference of owls. In a cave 
where bat species of different size were present 
there was no distinct preference of larger bats 
showed by tawny owls (Lesiński et al. 2009b). 

This paper gives further evidence of an oppor-
tunistic nature of bat predation by the tawny owl, 
which captures bats occasionally, mostly in the vi-
cinity of its roosting sites.  
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