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Abstraot. From the pellet material of T'yto alba guilaia (C.L.Br.) collected in 29 localities situated in
Kujawy (central Poland) in the autumn of 1964 there were bony remains of 16.944 individuals of small vertebra-
tes, among which frogs constituted 1.9% (1 species), birds — 18.1% (19 species), small mammals — 85.0%
(25 species). The method for determining the number of individuals from pellets is presented. The age structure
of skulls of Passer domesticus (L.) in collections of pellets from places where this species was common was analysed.
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INTRODUCTION

Literature on the diet of owls occurring in Poland is fairly abundant.
Most attention has been paid to the Barn owl, the diet of which has been studied
in different parts of the country and in different seasons (CzARNECKI et al.
1955; Cars 1963; KurLozyvokr 1964; RUPRECHT 1964 and 1971a; NIKODEM
1974). The diet of the Tawny owl has been the subject of the studies of SKuU-
RATOWIOZ (1950), SERAFINSKI (1954), CArs (1963) and Kurozyckr (1964)
while similar investigations on the food of the Long-eared owl and the Eagle
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494 A. L. Ruprecht 2

owl have been carried out by OzARNECKI (1956) and BoCHENSKI (1960).
The diet of the Little owl has been analysed by CArs (1963) and KULCZYCKI
(1964).

The fact that the diets of owls from Wielkopolska (CZARNECKI et al. 1955;
CzARNECKT 1956) and the mammalian fauna of the yewtree preserve in Wierz-
chlas (STRAWINSKI 1956) have been investigated, both in the vicinity of Kujawy,
induced me to begin similar investigations there (RUPRECHT 1964, 1971a; Rup-
RECHT in press). Such investigations had not been done previously in this
area.
The objective of this paper was: a) to analyse the diet of the Barn owl
in Kujawy, b) to repeat my investigations begun earlier and now finished
which dealt with the distribution of small mammals in that region.

I would like to express my gratitude to those persons who have helped me to collect
the material, especially to Messrs. Stefan Buszko and Tadeusz BucHALCzYK (M.Sc.) my
colleagues from Mammals Research Institute at Bialowieza. I am particularly grateful to
my wife Joanna for her work in describing the material from Kujawy and for her technical
help. I wish to thank Prof. Dr. Zdzislaw Pucek for making my studies possible. Dr. V.P.W.
Lowe kindly reviewed the English text.

MATERIAL AND METHODS

The present study is an analysis of pellets of the Barn owl collected once
during the autumn of 1964 from each of 29 stations situated in Kujawy. The
present paper does not include other collections described earlier (RUPRECHT
1964 and 1971a) or the very small amount of material which was the basis of
a faunistic description of Kujawy (RUPRECHT in press). The locations of the 29
stations of the Barn owl are presented in alphabetical order in Fig. 1. The spe-
cies composition of pellet collections is presented in the same order in Table 1
and the Appendix to Table 1.

Pellets were prepared after being soaked in water and were divided into
two groups: 1) complete pellets and 2) parts of pellets. Bony remains from pellets
consist of skulls, mandibles, teeth (M, for Microtidae) and pelvic bones as
well. Frogs were identified on the basis of morphological features of the skull
and bones of the postcranial skeleton (SCHAEFER 1932). Bird skulls were identi-
fied mainly by comparisons with skull patterns of different species and eranio-
metric methods (FICKENSTEIN 1937; RUPRECHT 1967). Skulls of the House
sparrow, from collections in which it occurred frequently, were divided into
three age groups on the basis of the degree of ossification by means of the NErRO
method (1951) — in order to establish the relationship between the age of
sparrows and their capture by owls. Mice from the subgenus Sylvaemus were
identified on the basis of teeth measurements (HAITLINGER & RUPRECHT
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1967). In the case of Soricidae, measurements, which make it possible to identify
a species from skull fragments, were used (RuprRECHT 1971D).

The number of individuals of a given species in a collection was determined
on the basis of the largest number of one of the identifiable elements (the skull,
right or left half of the maxilla or the mandible). This method was also applied
to the summing of remains from complete or parts of pellets. In the case of
mice of the genus Apodemus there were usually fewer number of mandibles
than skulls whereas in the case of voles of the genus Microtus there were fewer
skulls than mandibles. For damaged skulls of the genus Apodemus and for
toothless voles (except the genera Clethrionomys and Pitymys easely differing
from Mierotus), the so-called balancing method was used. The method is based
on completing the proper amount of specimens by adding to identifiable elements
corresponding numbers of right or left mandibles or skulls of these rodents
coming from the both groups Apodemus sp. and Microtus sp. In this way the
abundance of the group of unidentified Apodemus sp. and Microtus sp. is decrea-
sed. Percentage of occurrence of species in the sample was calculated in compa-
rison to total number of vertebrates.

The percentage of particular components of the food of owls according
to the frequency of occurrence was differentiated after SKurATOWIOZ (1950)
into four categories: (1) basic food consisted of prey species occurring with
a frequency over 20 %; (2) constant food — prey species occurring with a frequency
of 5-209,; (3) supplementary food — prey species occurring with a frequency
of 1-5 9%, and (4) chance food — prey species occurring with a frequency below
19.

DESCRIPTION OF THE STUDY AREA

Kujawy constitutes the eastern part of Wielkopolsko-Kujawska Plain with
Bydgoszez on its north-western border and Gostynin on its south-eastern border
(Fig. 1). Kujawy is mostly a lowland area characteristic of the Belt of Large
Plains. Kujawy is situated at 100-150 m above sea level. The configuration
of the area is that of a plain, diversified only by small elevations, formed as
a result of glaciation, sometimes abundant in post-glacial lakes. The climate
of Kujawy is that of a plain — temperate. Because of the character of
soil, Kujawy is divided into: (1) white Kujawy — the northern part which is
sparsely populated and where soils are not very fertile, barren and sandy as
a result of the influence of glacial waters and (2) black Kujawy with fertile
soils composed of marshy steppe black soil. The fertile parts, formed as a result
of gradual overgrowing of lakes after the glacier receded, stretch from the river
Noteé, the lakes — Matwy and Pako§é to the river Zglowigczka. Forests —
mainly pine — cover only 16 % of this area (Kujawy — a tourist guide).
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496 A. L. Ruprecht 4

Figure 1. Distribution of known localities of the Barn owl in Kujawy. Black circles — negative
result of an inspection, white ones — localities in which pellets were collected. Boundaries
of the region after “Kujawy — a tourist guide, 1951”.
1 — Aleksandréw Kujawski, 2 — Brze$¢ Kujawski, 3 — Byton, 4 — Chelmce, 5 — Ciecho-
cinek, 6 — Duninéw nad Wislg, 7 — Gniewkowo, 8 — Grabie, 9 — Inowroclaw, 10 —
Klodawa, 11 — Klotno, 12 — Koneck, 13 — Korzeri Kréolewski, 14 — Kowal, 15 — Krusz-
wica, 16 — Kruszynek, 17 — Krzywosgdz, 18 — Lubraniee, 19 — Lubierr Kujawski, 20 —
Lanigta, 21 — Murzynko, 22 — Murzynno, 23 — Nieszawa, 24 — Piotrkéw Kujawski,
25 — Przedecz, 26 — Racigzek, 27 — Radojewice, 28 — Rojewice, 20 — Rojewo, 30 — Se-
dzin, 31 — Siniarzewo, 32 — Solee, 33 — Solec Kujawski, 34 — Sompolno, 35 — Szadlowice,
36 — Straszewo, 37 — Zakrzewo, 38 — Zbrachlin.

In Table 1 collections worked out previously (No: 5, 23 and 26) and those of a very low abundance (No: 4, 12,
13, 16, 18 and 22) have not been included.
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RESULTS
Percentage of vertebrates in the diet of the Barn owl
Frogs

Frogs constituted 1.9 9% of the total number of vertebrates in the diet of
the Barn owl in Kujawy. The dominant species was Pelobates fuscus LAUR.
and its percentage in the food of 7. alba varied. Usually the Common spade foot
was a supplementary element of the food (1-5 9,), and sometimes even a chance
one (less than 19,). P. fuscus was a constant component of the diet of owls in
Inowroclaw (9.6 %) and in Piotrkéw Kujawski (10.8 %) that which indicated
that it found conditions most suitable on the soils of black Kujawy (Table 1).

Birds

Birds recorded in the food of 7. alba in Kujawy were small forms from the
order of swifts and passerines (19 species) and constituted 13.1 9 of the fotal
number of vertebrate animals.

Among passerine birds remains of the Ploceidae were most common;
the most abundant was the House sparrow, partially replaced by the Tree
sparrow in some localities. Most frequently the places in which pellets were
collected were small towns, villages and hamlets, where house sparrows were
abundant. The sociability of sparrows, their noisy behaviour were additional
factors that made it easier for owls to cath them. In Kujawy the House sparrow
constituted a constant component of the food of the Barn owl. Sometimes,
however, it was the basic component as in the case of Klodawa (20.79),
Zbrachlin (23.3 9%,) and Lubien Kujawski (26.3 %). Only in Radojewice, Rojewice
and Rojewo was the percentage of P. domestious as low as 2.8, 3.0 and 3.9 %,
thus forming a supplementary component (Table 1).

In four selected samples of P. domesticus skulls coming from stations where
House sparrow occurred frequently in pellets, similar percentages of individuals
with incompletely ossified skulls and skulls fully developed were observed.
The percentage of intact skulls of P. domesticus in relation to the total abundan-
ce of the species in a given collection was also similar. The percentage of House
sparrow skulls that had not been pecked to bits and those with holes (most
of the damages were in the brain-pan which made it impossible to estimate the
age of that part of the material) in the total collection ranged from 24-319%.
The ratio of incompletely ossified skulls to those fully developed was usually
constant — 1:1 in all the three collections. An exception was the collection
of skulls from Kowal in which adult sparrows prevailed. Young of P. domesticus
at the age of 123 days were caught immediately after becoming independent
and later i.e. in spring, summer and autumn. These were birds from three clut-
ches wandering in large flocks at that time. In winter, barn owls caught sparrows
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at a more advanced age (124-186 days and older ones). It is worth pointing out
that entirely different ratios were recorded in a sparrow skulls obtained from
shooting and catches in nets; in the case of the Bialowieza population the ratio
of young to old birds was 2 : 1 (Fig. 2).
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Figure 2. Age structure of intact skulls of P. domesticus in pellets in comparison with mate-

rial obtained from catches in nets. (1) — immature birds up to 123 days of life; (2) — imma-

ture birds from 124 —186 days of life; (3) — adult birds over 240 days of life and older ones;
(4) — percentage of intact skulls in a collection. Age designations after NEro (1951).

It has been possible to identify the following additional species of Passeri-
formes: Galerida eristata (1..), Alauda arvensis L., Parus maior L., Phoenicurus
ochruros (GM.), Ph. phoenicurus (L.), Erithacus rubecula (1.), Aerocephalus
schoenobaenus (1..), Sylvia atricapilla (L.), Prunella modularis (1..), Anthus praten-
sis (L.), Motacilla flava (1..), Sturnus vulgaris L., Carduelis chloris (L.), C. cardue-
lis (L.), Emberiza calandra L. and B. citrinella L. Under the conditions of Kuja-
wy these constituted a chance component of the food of Barn owls, similar to
the Swift, Apus apus (L.), skulls of which were found in Barn owl pellets from
Inowroclaw, Solec Kujawski and Kowal. Swift remains has been also recorded
in 7. alba pellets by UrTENDORFER (1939).

Small mammals

In respect of abundance they were the main diet of owls, constituting
85.09, of the total number of vertebrate animals found in their pellets. The
total percentage of insectivorous mammals, bats and rodents were 17.1, 0.3
and 82.6 9% respectively. The most abundant species among Insectivora were

http://rcin.org.pl
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as follows: Sorex araneus L., among Chiroplera: Eplesicus serotinus (SCHREB.)
and Plecotus auritus (1.), among Rodentia: Mus musculus L. and Mierotus
arvalis (PALL.) — Table 1 and Appendix to Table 1.

The percentage of insectivorous mammals in the food of Barn owls was
characterized by a considerable differentiation, conditioned by local factors.
Sometimes, considerable numbers of the Common shrew, Sorex araneus L.
oceurred in pellets in some places (34.8% in Sompolno, 49.5% in Rojewo),
and in these localities this species was the main component of the food of the
Barn owl. The former consists of wet meadows, gardens and a mixed forest;
the latter of larger forest areas providing optimum conditions for shrews. The
lowest percentage of the Common shrew — 1.19% — was recorded in Klodawa
which is a urban locality (Table 1). The highest percentage of the Pigmy shrew,
Sorex minutus L. as a constant component of the food of owls was recorded
in Rojewo (6.8 %), Rojewice (4.5 %) and Radojewice (7.9 %). It is worth stress-
ing that in pellets from these places high percentage values for the Pigmy shrew
were accompanied by some of the lowest values for the House sparrow (Table 1).
In some sites the Water shrew, Neomys fodiens (PENNANT) was a supplementary
component in the diet of barn owls in Kujawy (Przedecz — 3.7 9%, Sompolno —
3.9 %, Duninéw — 4.99%). More frequently, however, the Water shrew consti-
tuted a chance component of the food; it was a constant one in Solec — 5.5 9% —
(Table 1). In the above mentioned stations the more abundant occurrence of
the Water shrew was explained by the presence of a lake, wet meadows and
peatbogs where this species found the conditions favourable. In every collection
the Mole, Talpa europaca L. was a chance component of the food of the owls.

Under the conditions of Kujawy all bat species constituted a chance com-
ponent of the food of owls. Six different species of bat were identified in the 22
collections of pellets (Appendix to Table 1). In pellets from the remaining 7
localities no bat remains were found though traces of their presence were found
in most of the investigated church garrets.

In Barn owl pellets from Kowal, remains of the Parti-coloured bat, Vesper-
tilio murinus L. were found and a skull of the Barbastelle, Barbastella barbas-
tellus (SCHREB.) was also found in the church there; both species are new re-
cords for the region.

Among remains of rodents found in the pellets, two species predominated —
one periodically commensal with man, the House mouse, and the other, an
inhabitant of large open areas, the Common vole; these constituted either the
basic or a constant component of the food of owls (Table 1).

In the material from Kujawy the percentage occurrence of the House
mouse sometimes exceeded 40 %, (Aleksandréw Kujawski: 41.4 9, Zbrachlin:
42.79,); lowest numbers were recorded in the collections from Solee Kujawski
and Kruszwica. Largest numbers of the House mouse were found in the vicinity
of Wloclawek and Aleksandréw Kujawski. By contrast, materials from the vici-
nity of Imowroclaw (without Gniewkowo) were characterized by the paucity
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Table 1. Occurrence of small vertebrates in the diet of the Barn owls from the Kujawy region.
Numbers of localities are listed in explanations to Fig. 1

Number of the locality and ! 3 6
date of collecting the | Aleksan- Brzesé Byton Duninéw
g material (2) dréw Kujawski nad Wislg
Kujawski
Nov. 9, Nov. 12, Nov. 13, Nov. 12,
_ 1964 1964 1964 1964
Species (1) m n 9% n % 3 % S %
Amphibia
Pelobates fuscus LAUR. 61 4.3 - - 1iResiO:d 7 sddf
Anura gp. - — - - — — — -
Aves
Passer domesticus (L.) 245 17.2 20 6.2 15 5.6 44 6.6
Passer montanus (L.) 21590:1 — — 1, 0 - —
Apodiformes & Passeriformes sp. 9 0.7 - - 1. .04 3 0.5
Mammalia
Talpa europaca 1. — - - - — - — -
Sorex araneus L. 122 8.6 29 8.9 16 5.9 107 16.1
Sorex minutus L. 6 0.4 4 1.2 4 1.5 41 6.1
Neomys fodiens (PENNANT) 11 0.8 1 03 i ) 33 4.9
Chiroptera sp. 1232 041 1 5.0:8 - - 1 0.2
Rodentia
Mus musculus L. 590 41.4 88 27.1 91 33.9| 166 24.9
Ratlus morvegicus (BERK.) - - - = - - - -
Micromys minutus (PALL.) 53 3.7 16 4.9 11 4.0 26:"3.9
Apodemus agrarius (PALL.) 10 0.7 l 15 4.6 18 6.7 22 33
Apodemus sp. 42 2.9 5 1.5 e 8 1.2
Apodemus sylvaticus (L.) 1A | - - - - — —
Apodemus flavicollis (MELCH.) 5 0.4 2 0.6 - - 2 03
Sylvaemus sp. 14 0.9 8 24 7 2.6 18 2.7
Olethrionomys glareolus (SCHREB.) 20N - - — - TSEED
Arvicola terrestris (L.) - - ' 08 — - — —
Pitymys subterraneus (DE SELYS- |
LoNGCH.) ‘ 16 1.1 - - - - - —
Microtus oeconomus (PALL.) 22 1.5 69 21.3 11 40| 46 6.9
Microtus agrestis (L.) - = = = - - - -
Microtus arvalis (PALL.) 186 13.0 54 16.6 86 32.1| 128 19.2
Microtus sp. |88 DALG ) Fhauidd - - 6 0.9
Total (3) |1426 100.0 | 324 100.0 | 268 100.0| 665 100.0

of this species (Table 1). However, these are fertile fields of black Kujawy,
in many respects closely similar to those in neighbouring Wielkopolska, where
the Common vole is the more abundant prey species for owls.

In those cases where both the Common vole and the House mouse occurred
together in the food composition of the Barn owl there was usually some rela-
tionship between them. For instance, where the House mouse was abundant,
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7 8 9 10 11 14
Gniewkowo Grabie Inowroclaw Klodawa Klotno Kowal
Nov. 10, 1964 | Nov. 14, 1964 | Nov. 10, 1964 | Nov. 11, 1964 | Nov. 12, | Sept. 9, 1964
1964
n % n % u % n % n % n %
4 0.7 o Ok 62 9.6 2 02 4 1.1 14 1.3
- - 1 0.1 - - - - - - - -
50 8.2 99 11.5 69 10.7 268 20.7 19 5.3 184 16.7
-l = —_— - % 0.3 6 04 _— - 3 03
8 1.5 T 0% 18 2.9 10 0.8 2 0.6 14718
1 0.2 - - 1 02 —_ - - - 1 0.1
61 10.0 232 26.9 37 5.8 14 1.1 110 30.8 99 9.0
13 2.1 28 3.2 1 0.2 - - 19 53 4 04
7 ( 1.2 15 % 2 03 —_— - 6 : 7Y 4 700
2 0.3 - - 2 04 —_ - 2 06 9 09
207 34.2 206 23.9 ™ 11T 349 26.9 56 15.7 387 35.1
2 03 - - 5 0.8 I “0:X - - - -
31 5.1 1 2101 15 23 68 5.2 26 7.0 - -
- - 17 1.9 6 0.9 44 3.4 9 25 31 2.8
16 2.6 20 23 16 23 63 4.8 3 08 5 04
e g™t P — e e - - 3 03
- - - - 3 04 9 0.7 = u ;o
i 8 0.9 14 2.2 28 ""EY 9 25 31 28
1 0.2 — — 1 02 _ - 2 0.6 2 02
3 05 - - - - - - - - - -
- - 2 02 - - 110 - - -
29 4.8 56 6.4 1% .. 1.9 12 1.0 22 6.1 e 4 |
164 27.0 123 14.3 289 45.0 353 27.2 60 16.8 271 24.6
= = 456 5.2 12 1.9 57 44 9 2.5 22 2.0
606 100.0 860 100.0 641 100.0 1295 100.0 3567 100.0 1101 100.0

the Common vole was scarce and vice versa, e. g. in Inowroclaw M. musculus
reached only 11.7 9 of the total prey whilst M. arvalis accounted for 45 %.
In Kruszwica the proportions were 6.9 to 64.0 % respectively.

The Root vole, Microtus oeconomus (PALL.) was the basic component of
the food of the Barn owl in Brze$¢ and Solec Kujawski (21.3 and 25.6%)
while in Sompolno and Radojewice it was a constant one — 16.9% and 17.6%
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Table 1. Continued — second part
Number of the locality and i 17 19 £0
date of collecting the Kruszwica | Krzywo- L\}bxeﬁ Lanieta
material (2) sqdz Kujawski
Nov. 11, Nov. 10, Nov. 11, Nov. 11,
1964 1964 1964 1964
Species (1) n % Lok n % A
Amphibia
Pelobates fuscus LAUR. - - — - 1 2.6 - =
Anura sp. 4 0.6 - - - — - -
Aves
Passer domesticus (L.) 5 0.8 1 — 10 26.3 2 3.7
Passer montanus (L.) - - - - - - —_ -
Apodiformes & Passeriformes sp. 3 0.5 - - 1 26 - -
Mammalia
Talpa ewropaea 1. - - - - - = - -
Sorex araneus L. 51 7.7 3 — - = 7 13.2
Sorex minutus 1. 5 0.8 - - - — } G
Neomys fodiens (PENNANT) 3 0.4 - - - -
Chiroptera sp. - - 1 — - - - -
Rodentia
Mus musculus L. 46 6.9 5 — 7 18.4 18 33.9
Ratius norvegicus (BERK.) - - _ - - —_ -
Micromys minutus (PALL.) 7 1.0 - = = =3 11 20.8
Apodemus agrarius (PALL.) 10 1.5 - - 2 b.2 1.9
Apodemus sp. 20 3.0 - = 1 2.6 1 1.9
Apodemus sylvaticus (L.) - — - - - - - -
Apodemus flavicollis (MELCH.) - = - - - - - -
Sylvaemus sp. 21 3.1 - - 5.2 N
Olethrionomys glareolus (SCHREB.) 1.°0:2 - - - - - —
Arvicola terrestris (L.) - - - - - - - -
Pitymys subterraneus (DE SELYS
-LOoNGCH.) - - - = - = - =
Microtus oeconomus (PALL.) 58 8.7 1 — - - = =
Microtus agrestis (L.) - - - - - - - -
Microtus arvalis (PALL.) 425 64.0 5 — 14 36.8 11 20.8
Mierotus sp. 5 0.8 2 — = 3 =
Total (3) 664 100.0 l 18 — [ 38 100.0| 53 100.0

respectively. In the other localities it was a supplementary component (Table 1).
The Harvest mouse, Micromys minutus (PALL.) also occurred in the diet

of owls in Kujawy. It constituted a supplementary and sometimes a constant
component, the latter usually recorded in collections from the valley of the
Vistula — known for its alluvial soils — and also from the vicinity of Inowroclaw.
The Field mouse, Apodemus agrarius (PALL.) was a supplementary component,
but sometimes a constant one in this area as well as in Byton (6.7 %). Other
species, both Muridae and Microtidae, were chance components more frequ-
ently than supplementary ones (Table 1).
http://rcin.org.pl
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21 24 25 27 28 29
Murzynko Piotrkéw Przedecz Radojewice Rojewice Rojewo
Kujawski
Nov. 14,1964 | Nov. 11, 1964 | Nov. 11, 1964 | Nov. 10, 1964 | Nov. 14, 1964 | Nov. 14,
1964

n % n % n: % n % n % n %
- - 45 10.8 20 1.8 75 39 - = - -
14 8.6 48 11.5 90 8.2 5 2.8 4 3.0 8§ 3.9

1 0.6 2 056 1 0.1 s 0.6 - - - -

1 0.6 10 23 L8001 1 0.6 2 1.6 - -
4 24 60 14.4 162 14.7 47 26.7 356 26.5 101 49.5
2 b 1.2 14 1.3 I4a 79 6 4.5 14 6.8
- - 3 0.7 41 3.7 29 1.1 3 23 R (Y
- - 2 04 4 04 3 1.8 1 (0.8 1 05
37 22.8 122 29.4 461 41.9 15 8.5 19 144 27 13.2
o s 3 0.4 2 0.2 vt it 5 a1
7 43 9 2.1 57 5.2 4 23 TR 3 1.5
=8 11 2.6 41 Lig.y 3, 1.7 3 23 saahi azs
9.° 5.6 1 18 1.6 g8 1.7 3 23 3 15
- - - - - - I3 '0:6 - = 2 0.9

- 2 0.5 8 0.7 o Al 12 9.0 - -

1 0.6 - - - - - - - = - =
—_ - - - - - 24 1) - - _ -
- - — - - - - 4 3.0 - -
T P | 4 1.0 44 4.0 31 17.6 6 4.5 8 3.9
83 51.2 76 18.3 111 10.1 32 18.2 33 25.0 28 13.7
- - 6 1.4 24 2.2 3 L 1 0.8 6 29

162 100.0 415 100.0 1099 100.0 | 176 100.0 132 100.0 204 100.0

The Field vole, Microtus agrestis (L.) — a species new to Kujawy, was
found in pellets from Solec Kujawski.

DISCUSSION

The House mouse was undoubtedly the most abundant species in every
pellet collection, gathered both now and earlier from Kujawy (RUPRECHT
1964 and 1971a) and Lubelszczyzna (NIxkopEM 1974). Under the conditions
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Table 1. Continued — third part
s Number of the locality and 30 31 32 33
wf colleeting the Sedzin Siniarzewo Solec Soleo
material (2) Kujawski
< Nov. 13, Nov. 13, Nov. 12, Nov. 9,
1964 1964 1964 1964
Species (1) e n 2% I % n %
Amphibia
Pelobates fuscus LAUR. 1l was - - 21 3.8 - -
Anura sp. 1 2i0:2 - - - - -

Aves
Passer domesticus (L..) 65 10.8 24 17 36 6.6 21 29
Passer montanus (L.) 7002 - = 3 05 - -
Apodiformes & Passeriformes sp. 9 7.0 7 22 c (A 13 1.6
Mammalia
Talpa europaea L. - - - - - - 1 S % |
Sorex araneus L. 151 25.2 65 21.0 68 12.4 | 247 34.0
Sorex minutus L. 7 a2 8 26 3 05 9 ;1 1.2
Neomys fodiens (PENNANT) 15 2.5 1 03 30 5.5 12 1.6
Chiroptera sp. 4 £ 407 1 03 3. 0.2 2 02
Rodentia
Mus musculus L. 121 20.2 54 17.5 | 133 244 25 34
Rattus norvegicus (BErk.) - - - = 1 . 0:2 1 L0
Micromys minutus (PALL.) 16 2.7 17 5.5 16 .« 27 4 06
Apodemus agrarius (PALL.) 2 03 - - X0 s 58 2 02
Apodemus sp. 9 156 6 19 35 6.4 3 04
Apodemus sylvaticus (L.) - - - - 2 03 - -
Apodemus flavicollis (MELcH.) 1 - (0.3 1 03 7 1 2 - -
Sylvaemus sp. 56 0.8 5 L6 3 - 80 3 04
Olethrionomys glareolus (SCHREB.) - - s - - 2 02
Arvicola terrestris (L.) - - - - - - 5 0.9
Pitymys subterraneus (pE SELYS-

LoxNGceH.) - - 1 03 7+ 158 6 08
Microtus oeconomus (PALL.) 63 10.5 10 3.2 13 2.4 | 186 25.6
Microtus agrestis (1.) - - - - - - 1 01
Microtus arvalis (PALL.) 111 18.5 | 102 33.0 | 140 25.6 | 173 23.8
Microtus sp. - - 7 22 6 .. 13 9 12
Total (3) | 598 100.0 | 309 100.0 | 546 100.0 | 725 100.0

of Lubelszczyzna the House mouse was the most common species in pellets
of barn owls irrespective of the season. In Wielkopolska, however, there occur-
red distinet seasonal fluctuations in the abundance of this rodent species in
the diet of 7. alba with a maximum occurrence in winter months while in other
seasons it was replaced by the Common vole and other prey species (CZARNECKI
et al. 1955). The occurrence of M. musculus in the diet of the Barn owl is more
frequent in eastern BEurope (ScamipT 1973) and in the Mediterranean coun-
tries where the percentage of the House mouse in the diet of owls may reach

60-90 % (CHEYLAN 1976).
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34 35 36 37 38
Sompolno Szadlowice Straszewo Zakrzewo Zbrachlin
Parts:
Nov. 11, 1964 | Nov. 10, 1964 | Nov. 10, 1964 | Nov. 10, 1964 | Nov. 13, 14243
1964 Total (3)
n % n41:% n % % n % n %
—_— 8 09 SHA= 4 S | 18 5.0 314 1.9
— il = Y= oy == - - - - 6 0.0
81, 97 53 5.8 1 - 471 19.9 83 23.3 2015 11.9
- - - - - - 22 1.0 2 05 53 0.3
1 02 4 04 - - 25 13 4 1.1 162 1.0
L 190.2 - - - - - - 1 03 6 0.0
218 34.8 48 5.3 6 - 287 12.1 6 1.7 2393 14.1
194 80  £) IS - = 6 0.2 - - 242 1.4
25 3.9 4 0.4 1 - 26 1.1 2 056 256 1.5
2 04 e | 1 - 3 03 1 03 46 0.3
52 8.3 206 22.7 - - 756 31.9 152 42.7 4471 26.4
S Tyai0:1 - - - - - - 16 . 0.1
9 14 48 5.3 - - 143 6.0 - - 506 3.5
11 1T 12 1.3 - - 28 1.1 O 1.1 al4. 1.9
(S 55 14 1.5 - - 2%, 150 14 3.9 357 2.1
=S — = - - - - 2 0.5 gt |
- - 4 04 - - i R | 2 0.5 38 0.2
1;040:2 22 24 - - 20 1.0 2 05 261 1.5
1. 02 2 0.2 - - - - - - 22 0.1
Cor o 2 0.2 - - & 08 17> 0.3 18 0.1
- - g4 03 - - 9 03 2 05 61 0.4
106 16.9 37 4.1 - - 87 3.6 BT 954 5.6
- - - - - = - - - - Lindl0:0
91 14.5 410 45.2 — = 297 12.5 52 14.6 3908 23.1
19 3.0 S = ) - = 129 5.4 2 0.5 426 2.6
626 100.0 | 907 100.0 9 — 2364 100.0 | 356 100.0 | 16944 100.0

KRrzEPTOWSKI (1962) explains the regional differences in the diet of 7. alba
in Poland in terms of different agricultural practices which began at the time
of the partitions and are still evident in the Russian and Prussian sectors. In

his discussion of the causes of these differences he quotes: “......

.. the areas

he studied had long belonged to the Congress Kingdom of Poland where agricul-
ture was at a very low level, quite contrary to the remaining part of Poznan-
skie (a territory annexed by Prussia). Results of this division may be found even
today. In Stlupca and Konin districts there are numerous small farms with scat-
tered buildings which provide suitable conditions for commensal species to exist
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Appendix to Table 1. Occurrence of bats as chance ecomponents of the food of the Barn owls from the Kujawy region.

Numbers corresponding to localities are shown in explanations to Fig. 1

Number of the
locality (1) 1 2 6 ST Ny Si4 X724 26 27 28. 2D 30 73F 32 33734 i35 36 87
Species (2)

38

Myotis myotis (BORKR.) o e BTSSR TR
Myotis nattereri (KunL) B o T
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Vespertilio murinus L. S )
Eptesicus serolinus
(SCHREB.) =8 W
Pipistrellus nathusii
(Keys. & Bras.) O
Nyctalus noctula (SCHREB.)| — — — — 4+ —
Plecotus awritus (L.)
Plecotus austriacus
Fiscuer A T
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15 . Food of the Barn owl 507

there. This fact explains the high percentage of the House mouse in the food
of the Barn owlin that area”. NIKopEM (1974) has stated that the common occu-
rrence of the House mouse in pellets of barn owls in Lubelszezyzna is due to
the poor sanitary state of hamlets in that region, which may be favourable
for plagues of this rodent species. Therefore it may be stated that the diet
of owls depends, to a considerable degree on local conditions, which is explicitly
indicated by the results obtained in the present study and in investigations by
other authors (SKURATOWICZ 1950; SERAFINSKI 1954 ; CZARNECKI et al. 1955;
CzZARNECKI 1956; CArs 1963; Kurnczyokr 1964; RuprecHT 1964 and 1971a;
NixopeEM 1974; ScaMipT 1973).

The material presented from Kujawy shows that the House mouse is
replaced by the Common vole in some localities, particularly in the western
areas of black Kujawy. With respect to soil fertility these areas are similar
to neighbouring Wielkopolska and other regions of western Poland which are
noted for their plaques rodents (S & SKURATOWICZ 1950); large populations
of the common vole seem to occur there now as well (CABOX-RACZYNSKA &
RuprECcHT 1970 and 1975).

Apart from the commensal species — the House mouse and the House
sparrow, in the diet of 7'. alba in Kujawy, a significant part is played by shrews,
exemplified by the results of the present study and previous investigations in
Europe (ScHyipT 1973).

The share of young and adult house sparrows in the diet of the Barn owl,
analysed on the basis of complete skulls, seems to indicate that this owl, as
a predator, is non selective in respect of age. However, it is worth remembering
that the ratio of age classes distinguished on the basis of the degree of skull
ossification may fluctnate depending on the season and the place of origin
(DANILOV 1964; NiLes 1973). In the case of the small mammals, authors in-
vestigating the age structure of prey populations have obtained different
results. Thus, in a local population of Arwicola terrestris (L.) from Beskid Niski
Mts the percentage of the older age classes represented, was higher than that
of younger animals (KULCZYCKT 1964 ). SAINT GIRONS (1973) has recorded that
both the Long-eared owl and the Barn owl do not distinguish between age classes
of their prey. However, in a south-African population of Praomys natalensis
(SaxrH) constituting the food of the Barn owl, the percentage of different age
groups of this rodent was subject to seasonal fluctuations (DEAN 1973). Similar
regularities have been recorded for local populations of M. arvalis both during
one year and in several-year cycles as well (REISE 1972).

In the light of previous investigations both on the influence of digestive
processes on the osteological composition of pellets — minimalin the Barn owl —
(RAaczyXsk1 & RUPRECHT 1974) and the size of the individual territory, which
is about 100 ha in the species (DEMENTIEV 1940), the Barn owl is a valuable
aid in ecological and physiographical investigations.

The results of the investigations into the diet of Barn owls from Kujawy
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have also enabled the small mammals of that region to be surveyed thoroughly.
Previous studies on mammals in Bydgoskie (STRAWINSKI 1956) have suggested
that the area possesses optimum conditions for small mammals; now this has
been shown to be correet (RuprrEcHT 1964 and 1971a; RUPRECHT in press).

CONCLUSIONS

1. The diet of the Barn owl in Kujawy differs depending on the type of
landscape, quality of soils and the level of agriculture.

2. The percentage of food components is determined by local conditions.
Around human hamlets it is characterized by the occurrence of commensal
species such as the House mouse and the House sparrow; in open areas, by the
Common vole and in, forests by shrews.

3. A similar percentage of immature and adult birds in the material of
P. domesticus in pellets seems to indicate that owls catch these birds without
any special preference for age classes.

4. A relatively small individual territory of the Barn owl and a low degree
of digestion of skeletal elements of the prey make it an ideal species for use in
investigations on the distribution and age structure of populations of small
vertebrates.

5. The analysis of barn owl pellets from Kujawy has made it possible
to recorded the occurrence of 25 small mammal species; three of these were new
to the region (Vespertilio murinus L., Barbastella barbastellus (SCHREB.),
Mierotus agrestis (1..)).

6. Inspections of church garrets in Kujawy have shown that since 1964 the
Barn owl has been common there. Protection of garrets against jackdaws is
the most frequent hindrance preventing owls from finding access to suitable
nesting places.

REFERENCES

BooneXskr Z. 1960. Pokarm puchacza Bubo bubo (L.) w Pieninach. Acta zool. Cracov.,
5, 8: 311-333.

CaBoX-Raczy&ska K. & RuprecHT A. L. 1970. Distribution and relative density of Micro-
tus arvalis (PALLAS, 1779) in Poland as based on an analysis of owl pellets. EPPO
Public. Ser. A. N° 58: 81-85.

CaBoX-Raczy&sga K. & RupreEcHT A. L. 1975. Ocena zageszezenia Microtus arvalis (PAL-
LAS, 1779) w Polsce na podstawie analizy zrzutek séw. Materialy na XI Zjazd Pol.
Tow. Zool. Bialystok 15-18 wrzeénia 1975 roku, pp: 20-21.

Cars L. 1963. Badania nad skladem pokarmu kilku gatunkéw séw. Zesz. Nauk. UAM w Poz-
naniu, Biologia nr 4:1-21.

http://rcin.org.pl



' 17 Food of the Barn owl 509

CHEYLAN G. 1976. Le regime alimentaire de la Chouette effraire Tyto alba en Europe méditer-
ranéenne. Terre et Vie, 30, 4 : 565-579.

CZARNECKI Z. 1956. Obserwacje nad biologia sowy uszatej (Asio otus olus (I.). Pozn. Tow
Przyj. Nauk, Wydz. Mat.-Przyr., Pr. Kom. Biol., 18, 4 : 1-42.

CZARNECKI Z., GRUSZCZYNSEA J. & Smorefska E. 1955. Badania nad skladem pokarmu
plomykéwki (Tylo alba guitata (C.L.Br.) w latach 1950-1952 w wojewédztwie poznari-
skim. Ibidem, 16, 3: 1-39.

Daxmov N.N. 1964. Ispol’zovanie pnevmatizacii lobnoj kosti dlja opredelenija vozrasta
nekotoryh vorobinyh ptie. Prirod. Res. VolZsko-Kamskogo Kraja, Moskva, pp.
175-181.

DeaNx W.R.J. 1973. Age distribution of Praomys natalensis prey in Tyto alba pellets. Zool.
Afr., 8:140.

DeMENTIEV G.P. 1940. Rukovodstvo po zoologii. Pozvonoénye — ptiey. Izd. AN SSSR,
ed. B. 8. MaTrveEV, Moskva-Leningrad, 6: 1-856.

FickENSTEIN G. H. 1937. Die Artbestimmung der hiufigsten dentschen Fringillidae nach
dem Schidelskelett. Anz. Orn. Ges. Bayern, 2: 393-403.

HarrLiNGER R. & RuprrecHT A.L. 1967, The taxonomic value of teeth measurements in
the subgenus Sylvaemus OGNEV & VOROBIEV, 1923. Acta theriol.,, 12, 12: 180-187.

Krzeprowskr M. 1962. Badania nad skladem pokarmu plomykéwki — Tyto alba gquttata
(BrEmM) i puszezyka (Striz aluco L.) w okolicach Stargardu w roku 1961. Praca ma-
gisterska z Zakladu Zoologii Systematycznej UAM w Poznaniu, maszynopis, pp. 1-37.

Kujawy — przewodnik turystyczny. Opracowal zesp6l autoréw pod red. J. HENNEBERG.

Spéldz. Inst. Wyd. , Kraj”, 18: 1-110. 1951.

KuLczyckr A. 1964. Badania nad skladem pokarmu séw z Beskidu Niskiego. Acta zool.
Cracov., 9, 9: 529-559.

NEro R. W. 1951. Pattern and rate of cranial “ossification” in the House sparrow. Wilson
Bull.,, 63: 84-88.

NIkopEM Z. 1974. Badania nad fauna drobnych ssakéw Lubelszezyzny. Praca doktorska
z Instytutu Biologii Stosowanej Akademii Rolniczej we Wroelawin, maszynopis, pp.
1-92.

Nmes D.M. 1973. Geographic and seasonal variation in the occurrence of incompletely
pneumatized skulls in the House sparrow. Condor, 75, 3: 354-356.

RACzYSSKI J. & RuprRECHT A. L. 1974. The effect of digestion on the osteological composi-
tion of owl pellets. Acta Ornithol., 14, 2: 25-38.

Rese D. 1972. Untersuchungen zur Populationsdynamik einiger Kleinsduger unter beson-
derer Beriicksichtigung der Feldmaus, Microlus arvalis (PALLAS, 1779). Eine Gewoll-
analyse. Ztschr. Siugetierkde, 37, 2: 65-97.

RuPrECHT A. 1964. Analiza skladu pokarmu plomykéwki T'yio alba gutiata (C.L.BR.) z Alek-
sandrowa Kuj., Ciechocinka i Racigzka w latach 1960 —1961. Zesz. Nauk. UMK w To-
runiu, Nauki Mat.-Przyr. zesz. 9, Biologia 7: 45-66.

RuprECHT A. L. 1967. A hybrid House Sparrow x Tree Sparrow. Bull. B.0.C., 87, 5: 78-81.

RupreECHT A.L. 1971a. O skladzie pokarmu plomykéwki (Tyto alba gutlata) z Nieszawy
(woj. bydgoskie). Przyr. Pol. Zach., 9, 1-4: 72-78.

RupreEcHT A.L. 1971b. Taxonomic value of mandible measurements in Soricidae (Insecti-
vora). Acta theriol., 16, 21: 341-357.

RuprecHT A.L. (in press). Fauna ssakéw wschodniej czefei Pojezierza Wielkopolsko-Ku-
jawskiego. Materialy dotyezace projektowanego Parku Krajobrazowego Pojezierze
Gostyninskie.

SAINT Grrons M.-Ch. 1973. L’dge des Micromammiféres dans le regime de deux Rapaces
nocturnes, Tyto alba et Asio otus. Mammalia, 37, 3: 439-456.

SomAErER H. 1932. Die Artbestimmung der deutschen Anuren nach dem Skelet. Z. Anat.,

97, 6: 767-779.
http://rcin.org.pl



510 A. L. Ruprecht 18

ScpmmT E. 1973. Die Nahrung der Schleiereule (T'yto alba) in Europa. Ztschr. Angew.
Zool., 60: 43-70.
SerAFINSKI W. 1954. Badania nad skladem pokarmu puszezyka. Chr. Przyr. Ojez., 10, 3/4:

40-49.

Srim K. & SkuraTowricz W. 1950. Z badai nad masowym pojawem gryzoni polnyeh na
ziemiach zachodnich w r. 1946/47. Badania Fizjograf. nad Pol. Zach., Pozn. Tow.
Przyj. Nauk, Wydz. Mat.-Przyr. Kom. Fizjograf., 2, 2: 178-218.

SkuraTowrcz W. 1950. Badania nad skladem pokarmu puszezyka (Striz aluco 1.) w latach
1946/48. Pozn. Tow. Przyj. Nauk, Wydz. Mat.-Przyr. Pr. Kom. Biol., 12, 4: 1-10.

STRAWINSKI S. 1956. Fauna kregoweéw rezerwatu cisowego Wierzchlas. Zesz. Nauk. UMK
w Toruniu, Nauk Mat.-Przyr., 1: 105-148.

UrTeNDORFER 0. 1939. Die Ernihrung der deutschen Raubvigel und Eulen und ihre Bedeu-
tung in der heimischen Natur. Neudam, 412 pp.

Mammals Research Institute
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17-230 Bialowieza, Poland

STRESZCZENIE

[Tytut: O pokarmie plomykéwki, Tyto alba guttata (C.L.Br.) z Kujaw]

Analizowano materiat zrzutek plomykéwki, zebrany jesienig w roku
1964 z 29 stanowisk zlokalizowanych na Kujawach (rys. 1). Ze zrzutek wyprepa-
rowano szezatki kostne 16944 osobnikéw drobnych kregowedw, z ktérych
1,9 9, stanowily plazy (1 gatunek), 13,1% ptaki (19 gatunkéw), a 85,0 % drob-
ne ssaki (25 gatunkéw) — tabela 1 i appendix do tabeli. Sposréd ptakéw, ptomy-
kéwki przecigtnie najliczniej odlawialy wrébla domowego (11,9%), zas
w ich pokarmie zlozonym ze ssakéw najwazniejsza role odgrywaly: Sorex
araneus (14,1%), Microtus arvalis (23,19,) oraz Mus musculus (26,4 %) —
tabela 1. Na przykladzie préb materialu czaszkowego Passer domesticus, po-
chodzgcego z czterech réznych miejscowosei, stwierdzono wystepowanie nie-
uszkodzonych czaszek tego gatunku w podobnym procencie ogélnej ich liczeb-
no$ei w danym zbiorze. Stosunek nieuszkodzonych czaszek ptakéw mlodych
do dorostych (podzielonych na podstawie stopnia ich ossyfikacji) w przypadku
trzech zbioréw byt podobny i odpowiadal proporeji1:1 (rys. 2).

Objaénienia do tabeli i rysunkéw:

Tabela 1. Udzial drobnych kregoweéw w skladzie pokarmu plomykéwki z terenu
Kujaw. Numery miejscowoéci s zestawione w objagnieniach do rys. 1. (1) — gatunek;
(2) — numer miejscowosei i data zebrania materialu; (3) — razem.

Appendix do tabeli 1. Udzial nietoperzy jako przypadkowego skladnika pokarmu plo-
mykéwki z Kujaw. Numery odpowiadajace miejscowosciom sg podane w objagnieniach
do rys. 1. (1) — numer miejscowosei; (2) — gatunek.
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Rysunek 1. Rozmieszezenie kontrolowanych stanowisk plomykéwki na Kujawach.
Czarne koéleczka — negatywny wynik kontroli, biale — miejsca zebrania zrzutek. Granice
regionu wedlug HENNEBERG (1951).

Rysunek 2. Struktura wiekowa nieuszkodzonych czaszek P. domesticus z wypluwek,
w poréwnaniu z materialem uzyskanym z odlow6w. (1) — ptaki immaturus do 123 dni zycia;
(2) — ptaki immaturus 124 —186 dni zyecia; (3) — ptaki adultus powyzej 240 dni zZycia
i starsze; (4) — procent nieuszkodzonych czaszek w zbiorze. Oznaczenia wieku wedlug
NEro (1951).

PE3IOME

[3arnaBue: O mume cuuyxu, Tyto alba guttata (C.L.BR.) ¢ Kyssuu]

ABTOp TIPOAHANM3UPOBAJ MaTepHaj IOrajiok CHOyXH, cobpanEmif oceHpio 1964
roja ¢ 29 cranuif JOKaJu3HpOBaHHBIX Ha TeppuTopuu Kyssum (puc. 1), W BhIpenaps-
POBaJl M3 HHX OCTeoJjormveckue octatku 16944 ocobeit Menkux mo3BoHouEEIX: 1,9%
cocraBisiu amubnu (oaun Bun), 13,19% nramsr (19 Bumos), a 85,09, Menxue Mieko-
muraxomme (25 BunoB) — Tabnuna 1 w ammesaukc X Tabimme. Y3 nTHMI camyxw vaime
BCETrO B CpeJHEM BBIIABIMBAJM JOMOBOro Bopobms (11,9%), a B mume cocrosmeit u3
MIICKOTIMTAIOIHX Haubosee CYIIECTBEHHYIO poyb mrpanu Sorex araneus (14,1%), Mic-
rotus arvalis (23,1%) n Mus musculus (26,4%,) — Tabnuua 1. Ha npumepe npo6 xpanm-
osiormdeckoro Marepuasa Passer domesticus coOGpaHHBIX M3 YeTHIpEX PasHBIX MECTHOC~
Teif, aBTOp KOHCTATHPOBaj OJMHAKOBEIM NPONEHT BCTPEYAEMOCTH HENOBPEXAEHHBIX
YepenoB 10 OTHOIICHHMIO K MX oOmieH uucieHHOCTH B JanHOM MaTtepuayie. CooTHOIERNE
HEIMOBPEXACHHBIX YepeloB MOJIOJBIX NTHIL K TaKOBOMY IITHI] B3POCHBIX (pasrpanmuyeHue
TIPOM3BOJMIIOCH HAa OCHOBAHMM CTETICHM OCCH(WKAIMY YepeNoB) B CAyYasix TpexX KoJ-
gexmwit 6bp0 kax 1:1 (pume. 2).

OO0bacHeHus X TabiMue M DHCYHKaM:

Tabmaua 1. TIpucyTcTBHEe MENKHX NMO3BOHOYHBIX B COCTaBe NHMINM CHIYXH ¢ TeppaTtopu: Kysasmu,
Homepa MeCTHOCTeii NpuBe/ieHEl B 00bsAcHernaX Kk puc. 1. (1) — Bux; (2) — HOMep MeCTHOCTH H nara
cbopa marepumana; (3) — Bcero

Ammenpuxc x Tabiune 1. ITpHCYTCTBHE NeTyanX Mblelf KaK Cy4aifHbIX KOMIIOHEHTOB ITHIH CHITYXH
¢ Kyasun. Homepa MecTHOCTEl NpHBeIeHBI B 00bsicHennax K puc. 1. (1) — HoMep MecTHOCTH; (2) — BHN.

Pucysox 1. Pasvemenue KOHTPOJBHBIX crammii camyxn ¢ Kysasmau. YepHbie KpYKOYKH — OTpHIA=
TeNbHEIE pe3yibTar KOHTpOus, Oenble — Mecra cGopa morajox. I'pammmbl permona cornacEo HENNE-
BERG (1951).

Pucynok 2. Bo3pacTHasi CTPYKTYpa HENOBDeXJECHHBIX 4epenos P. domesticus ¥3 morasiox mo cpase
HEHHIO ¢ MATEPHAJIOM, TOJNYYEHHBIM IyTeM OTyIoBa. (1) — mramer immaturus xo 123 mua xwu3mm; (2) —
nrrne immaturus 124-186 mueit sxu3em; (3) — omaner adultus cebime 240 nuHel Xusam # crapmue; (4) —
OpO-IEHT HENOBPEXKACHHBIX 4epeloB B koinekuud. Onpenenesme Bospacta mo NEero (1951).
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