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Abstract:

The diet of the barn owl Tyto alba was studied at the Kizilirmak Delta (Northern Turkey) between May

2014 and May 2015. A total of 436 pellets were analysed and 1118 prey remains (mammals, birds, am-
phibians and insects) were encountered. Participation of animal species in the diet was assessed on the
basis of their frequency (F%) and biomass (B%). Nine mammal taxa (3 of Eulipotyphla, 1 of Chiroptera
and 5 of Rodentia) were found in the diet composition. Mammals (F=96.8%, B=95.65%) were more
frequent in the diet content than other groups (F=<4%, B=<5%). White-toothed shrews Crocidura spp.
were the most frequent prey (annual F=64%, B=34.9%). Voles Microtus spp. (F=18.3%, B=28.76%) were
more abundant in summer. Rats Rattus spp. were only found in autumn (F=0.5%, B=6.03%) and winter
(F=0.5%, B=4.59%). The distribution of preys in the content of the barn owl diet did not vary seasonally
(p>0.05). Both prey diversity and evenness were low.
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Introduction

Owls regurgitate the undigested parts of their preys
such as fur, bones and feathers in the form of a com-
pressed pellet (TayLOR 1994). Since the skulls and
mandibles, which can stay intact in the pellet, are
used for identification of small mammals at the spe-
cies level, they reveal significant information about
the composition of small mammal within preying ar-
eas of owls and their diet preferences (NIETHAMMER
1989, BeEGo 2003, GOUTNER & ALIvVizATOS 2003,
YALDEN 2009). In addition, analysis of owl pellets
has advantages since it reveals rare mammal species,
which are difficult to be sampled with traditional
capture methods, or species which cannot be identi-
fied by using small mammal traps (TETA et al. 2010).

The wide geographical distribution of barn owls
and the fact that their pellets can easily be found are
among the reasons why this species is frequently in-
volved in pellet analysis (ConToLI 1980). The barn
owl is a native species, which is widely distributed and
possible to be found locally almost at all low-altitude
habitats in Turkey (KIRwAN et al. 2008). There are no
previous studies on the seasonal changes in the diet
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composition of the barn owl. The objective of this
study is to reveal the diet composition of barn owls
in the eastern part of the Kizilirmak Delta, to find out
the rate of mammals in the composition of prey and to
study the seasonal changes in diet.

Materials and Methods

Research Area

This study was carried out in the Kizilirmak Delta
(41°38°N, 36°04°E) within the borders of the city of
Samsun, Northern Turkey. Kizilirmak Delta is the
largest wetland area at the Black Sea coast of Turkey,
covering a territorry of 56,000 ha and is very well
protected inside of its natural boundries (BARris et al.
2010). Its parts have different protection status, in-
cluding natural site area, wildlife development area
and has been designated as a Ramsar site (YENIYURT
& HEmMawmr 2011). The annual average temperature is
13.5°C. The coldest month is January, with av. 5.7°C,
while the hottest month is August, with av. 22.7°C.
Annual total rainfall is 793.4 mm; the highest month-
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ly rainfall is in November with 100.3 mm, while the
lowest rainfall is in June with 28.5 mm (BAHADIR &
OzLU 2014). The area contains various types of habi-
tats, such as freshwater lakes and lakes with low salin-
ity, dry and floodplain meadows, reedbeds, mud flats,
dunes, cultivated areas, forests and floodplain forests
(EKEN et al. 2006, Baris et al. 2010).

Research method and data analysis

Food remains (421 intact and 15 destroyed pellets)
were collected from four localities in ten-day inter-
vals between May 2014 and May 2015. One of the
locations is a breeding site, others are roosting plac-
es. Small mammal identification was made accord-
ing to KRYSTUFEK & VOHRALIK (2001, 2005, 2009).
Bird identification followed SvEnssoN (1992) and
Brown et al. (2003). At the same time, the data from
the Cernek Bird Ringing Station (Samsun, Turkey)
was used to identify one of the bird remains which
was ringed. Average weights of birds were taken
from online-database (http://genomics.senescence.
info/species/). Amphibian remains (parasphenoid
bone) were determined according to YALDEN (2009),
while biomass (B) was determined following Gryz
& KrRAUZE-GRYZ (2015). The identification of insect
taxa was made according to CHINERY (1993).
Minimum numbers of individuals (MNI) were
estimated using skulls and mandible bones of tet-
rapodan preys. Average weights of mammals were
found according to KRYSTUFEK & VOHRALIK (2001,
2005, 2009). For all pellets, seasonal biomass and
frequency analysis of mammal, bird, amphibian and
insect taxa was made and average annual and sea-
sonal prey numbers were calculated per pellet. The
seasonal frequency and biomass of Eulipotyphla/
Rodentia (e / r) within the diet were determined.
The following indices were calculated: Shannon
— Wiener Index (H’=-}pi/n(pi), where pi was the
proportion of species i in the entire sample; KREBS
1994), which showed the species richness in the diet
and the individual numbers between taxa; Evenness
Index (J° = H’/logS; S number of species in the pel-
lets, J’= 0 — individuals not equally distributed, 1 —
individuals equally distributed), which showed the
distribution of individuals within the diet.

Results

Nine mammal species (three of Eulipotyphla, one
of Chiroptera and five of Rodentia), eight bird spe-
cies (Passeriformes), four insect families (two of
the Coleoptera and two of the Orthoptera) and one
amphibian (Rana spp.) taxa were found within the
436 pellets of the barn owl (Table 1). The proportion
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of mammals in the diet was quite high (F=96.8%).
The rate of bird, insect and amphibian taxa were
quite low (total F=3.2%). Reptiles were lacking com-
pletely. White-toothed shrews Crocidura spp. were
the main prey of the barn owl in the research area
(F=64%, B=34.9%) and they dominated in frequency
and biomass in all seasons (Table 1). They were fol-
lowed by mice Mus spp. (F=19.0%, B=18.25%) and
voles Microtus spp. (F=9.9%, B=22.01%). Although
the water vole Arvicola amphibius was in low rate
(F=1.4-2.9%) within the diet composition for all
season, its biomass proportion was high (B=11.67—
19.94%). Rattus spp. were found in the diet com-
position in autumn (F=0.5%, B=6.03%) and winter
(F=0.5%, B=4.59%). The Etruscan shrew Suncus
etruscus and Pipistrellus sp. were rare in the diet
(F=<1%) (Table 1).

While low-weight Eulipotyphla (weight be-
tween 1.9 and 12.8 g) formed a significant part of
the diet of the barn owl (F=64.6%) and dominated
in Eulipotyphla / Rodentia (e / r) proportion, the pro-
portion of rodents was dominant in terms of biomass
(Table 1, Fig. 1). The average prey frequency per
pellet was lowest in winter (F=2.04%) and highest
in autumn (F=2.93%).

Bird, amphibian and insect taxa were also
found in the diet of the barn owl in all seasons ex-
cept summer. While the bird amount in the diet
composition differed across seasons, the annual fre-
quency (F=2.1%) was consistently quite low (Table
1). Insect and amphibian taxa were rare found in the
diet (F=<2%).

The highest Shannon—Wiener Index (H”) was
calculated in spring (H’=1.24) and its annual value
was 1.07. Evenness Index (J’) value was 0.32 annu-
ally and the highest seasonal value (0.58) was meas-
ured in winter (Table 1).

Discussion

The Kizilirmak Delta has high biodiversity due to its
various habitat types and its geographical position
(Baris et al. 2010). For this reasons, it is a suitable
habitat for Eulipotyphla and Rodentia. Our results
show that there are a large variety of taxa in the barn
owl diet such as bats, eulipotyphlans, rodents, birds,
amphibians and insects.

In many studies, the main prey of barn owls is
reported as Microtus spp. (TAYLOR 1994). However,
BontzorLOs et al. (2009) have found that the
main nutritional source in Crete and the Mitrikou
Lake, where there are no Microtus species, con-
sisted of Crocidura spp., similarly to present re-
sults. Furthermore, the barn owl can be the main
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Fig. 1. Seasonal Eulipotyphla / Rodentia (e / r) frequency (F%) and biomass (B%) changes

predator of shrews (KORPIMAKI & NORRDAHL 1989).
Especially in southern Europe, small-sized species
such as Suncus etruscus or Crocidura suaveolens are
common in the diet of the barn owl (RouLIN 2004,
Popov et al. 2004).

Barn owl can change the main prey in habitats
where Microtus spp. population is low (BONTZORLOS
et al. 2009). Microtus spp. and Crocidura spp. of-
ten dominate the diet of barn owl (MILCHEV et al.
2006), while Mus spp. can replace Microtus spp.
and Crocidura spp. in inland places with dry and
hot Mediterranean climate (MILTSCHEV et al. 2004,
MiLcHEYV et al. 2006). In previous studies conduct-
ed on southern and eastern coast of Turkey, where
Mediterranean climate dominates, Mus spp. was the
main nutritional source of barn owl (Table 2). In this
study, the proportion of Mus spp. (F = 19%) was the
second highest in the diet composition, following
Crocidura spp.

Microtus levis is generally spread in swamps
and wet areas with dense vegetation (KRYSTUFEK &
VOHRALIK 2005). Since the breeding activity of M. le-
vis is between April and May (STEINER & VAUK 1966),
M. levis intensity in the research area may have in-
creased in the summer. As a result of the increase in
M. levis proportion within the diet, e / r proportion
was the lowest (F%=1.5, B%=0.37) in summer.

Rattus sp. samples were found in autumn and
winter. Owing to the lack of urban areas, the amount
of Rattus sp. (F=0.4%, B=3.93%) might be low in
the diet composition (BECKER 1978). If urban ter-
ritories are included in the research area, Rattus spp.
proportion can be higher, e.g. F=11% and B=55.5%
(BoNTZORLOS et al. 2005) or F=11.32% (MAURIZIO
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1999). Adverse weather conditions during autmn
and winter can result in unfavorable hunting condi-
tions for the barn owl (RouLIN 1996, BONTZORLOS
et al. 2009). Therefore, the preference of large prey
items, such as rats (weight ranging 100-498 g, see
KRYSTUFEK & VOHRALIK 2009) to increase the prey-
ing success of the barn owl has advantages in terms
of energy input — output (BoNTZORLOS et al. 2009,
PaspaLl et al. 2013). Barn owls can prey on bats
from perching places in summer or during hiberna-
tion (SOMMER et al. 2009). In this study, bats were
not seen in pellets collected in winter whereas they
were found in the samples collected in other seasons,
thogh with low rates (F=<2%). In general, the rate
of bats is quite low in barn owl diet composition
(NOWSAD & SALATA-PILACINSKA 1987, KASPRZYK et
al. 2004, RouLIN & CHRISTE 2013, present study),
while it is rarely in high levels, e.g. F=54.2% (BAUER
1956) or F=26.6% (SoMMER et al. 2009). In addition,
according to ALCOVER et al. (1998), the density of
small mammals on islands is lower and, therefore,
the rate of bats in diet of barn owls is higher there
(ROOLIN & CHRISTE 2013).

The rate of Suncus etruscus in the diet of the
barn owl is lower in our results than in studies per-
formed in the Western and Southern Anatolia regions
where the climate is drier than in the Kizilirmak
Delta (Table 2). In various studies conducted in the
Mediterranean region, the rate of Suncus etruscus
in the diet is usually higher (NIETHAMMER 1989,
TeMME 2000, Porov et al. 2004, OBUCH & BENDA
2009). However, in this study, S. etruscus was found
with low frequency (F=0.5-0.9%, B=0.05-0.35%).
These results confirm earlier findings that the rate of
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Table 2. Mammals (%) in the diet of the barn owl (7y#o alba) in Turkey

Southern Anatolia Western Anatolia Central Anatolia Northern
Anatolia
Prey Samandag, Deveciusag, Bafasee | izmir and Aydin Kilbasan, Kizihrmak
Adana Karaman
Hatay (OBUCH & (KASPAREK | (NIETHAMMER (NEDYALKOV & Delta, Samsun
(HopPE 1986) BExDA 2009) 1988) 1989) Bokv 2016) (Present study)

Mammals F% F% F% F% F% F%
Crocidura suaveolens 23.6 10.45 28.0 21.03 15.6 59.9
Crocidura leucodon - 0.5 0.7 - - 1.0
Crocidura sp. - - - - - 3.1
Suncus etruscus - 6.47 4.0 4.8 3.1 0.6
Microtus levis - - - - 18.8 8.7
Microtus arvalis - - - 2.2 - -
Microtus guentheri - 27.36 - - 3.1 -
Mictorus sp. - - - - - 1.2
Cricetulus migratorius 2.8 - 0.2 0.08 12.5 -
Mesocricetus brandti - - - - 3.1 -
Myomimus roachi - - 0.2 - - -
Arvicola amphibius - - - - - 2.1
Meriones tristrami - 5.97 - - 3.1 -

Mus domesticus 422 - 58.6 - - 0.4
Mus macedonicus - - - - 37.5 7.3
Mus sp. - 46.77 - 67.4 - 11.3
Apodemus mystacinus - - 0.2 4.48 - -
Apodemus sp. - - 4.1 - - -
Rattus rattus 0.9 - - - - -
Rattus sp. - - - - - 0.4
Pipistrellus sp. - - - - - 0.8

S. etruscus in the diet of the barn owl is positively
correlated with temperature (Popov et al. 2004).

In our study, e / r value changes seasonally be-
tween F=1.5 and 2.5. This ratio in the diet of barn
owls could be lower in areas where agricultural lands
are dense (BEGO 2003, PaspaLI et al. 2013). On the
other had, the low H’ index could be explained with
higher rate of Crocidura in the diet composition.

While birds were not recorded in the diet com-
position in summer, they were found in low rate in
other seasons (Table 1). Bird frequency was higher
in winter and spring. Since some bird species perch
in groups in winter (SAGE 1962), they can be an easy
prey for barn owls (BoNnTzORLOS et al. 2005). The
rate of insect taxa (F=1%) was the lowest in winter
and highest in spring.

As conclusion, a significant part of the diet of
barn owls consisted of small mammals. Other preys
(Aves, Amphibia, Insecta) were recorded in very low
numbers. A great number of studies on the diet compo-
sition of barn owls (CASTANEDA-ALVAREZ et al. 2004,
BonNTZORLOS et al. 2005, TorEs et al. 2005, MILCHEV
et al. 2006, LEONARDI & DELL’ARTE 2006, SOMMER
et al. 2009, BERNARD et al. 2010, PaspALI et al. 2013,
ROLIN & CHRISTE 2013, MILCHEV 2015, present study)
show that the diet can vary depending on the research

area, season, breeding - non-breeding status, hunting
intensity in the area and the variety of habitats.
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