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ABSTRACT. The material includes 2,370 prey items from pellets collected in
1979-2000 during the breeding season (80.4 %) and the rest ofthe year (19.6%) on 63
localities in the Czech Republic, Slovakia and Poland. Mammals, including 11 spe-
cies (924 ind.), composed 63.9 % of food in winter and 32.9 % in summer. The most
common mammals were Clethrionomys glareolus, Microtus agrestis and Microtus
arvalis (28.3 %, 44.3 % of the total weight). The remaining prey items composed of
birds (1427 ind., 47 species.). Pygmy Owlsregularly caught Fringilla coelebs, Re([;u-
lus sp. and Parus ater (21.8 %, 14.3 % of the total weight). The Pygmy Owl hunts [iz-
ards only occasionally (19 ind.), rare may be insects. Cached prey weight 4-40g (99
%) mainly, mean body weight of prey was 19.2 g, but sometimes Pygmy Owl hunted
prey larger than themselves. No marked difference were found in the food ecology of
the Pygmy Owl in western and eastern Central Europe.

INTRODUCTION

Diet composition and food habits are the best known aspects in the ecology of owls (De1
HoYoO et al. 1999). The reason is that they regularly regurgitate indigestible fragments of
food in compact and durable pellets. There is much important diagnostic material in owls’
pellets, due to weak gastric juice if compared to diurnal birds of prey (De1 Hovo et al.
1999).

The cold montane zone of Central Europe is inhabited by isolated and presumably
post-glacial relict populations of Pygmy Owl. There are breeding birds strongly resident or
short distance migrants (Mikko1a & Sack1 1997). The mean weight of the Pygmy Owl is
about 65 g, making it the smallest Palearctic owl. The Pygmy Owl is a diurnal bird with ac-
tivity peaks at dawn and dusk, and locates its prey mainly by sight (Mikko1a 1970). Itisa
food generalist, hunting mainly birds and mammals (Mikko1a 1972, Ket1omaki 1977,
Solheim 1984, Korpimaki & Marti 1995)

The dietofthe Pygmy Owls has been much studied, especially in Scandinaviaand in the
western part of Central Europe, mainly in Germany (review in SCHONN 1980, Mikko1a
1983, Giutz & Bauer 1980, Cramp & Simmons 1985). Most of these studies are from
winter periods. The aim of the present study was to procure details about the Pygmy Owl
dietin the eastern part of Central Europe. Earlier results from this part of Europe have been
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published only in a few previous studies with scant material from 6 localities: from the
Czech REpUb“C in (a) Formanek & Andreska 1964, (b) Sutera & Vondracek 1985,
from Slovakia in (c) Kraus etal. 1982, (d) Pacenovsky 1990, and from Poland in (g)
Jedrzejewska & Jedrzejewski 1993, 1998 (Table 1, Flg 1)

Table 1- Published studies of diet ofthe Pygmy Owl in the eastern Central Europe. All values in indi-
viduals. For legends see Introduction.

Tab. 1-Publikovane prace o potrave kuliska nejmensiho z vychodni casti stredni Evropy. Vsechny hodnotyjsou
uvedeny v kusech. Dalsi udaje viz kapitola Uvod.

Country Czech Republic Slovakia Poland
Authors a b e
Sorex araneus - -
Sorex minutus - -
Sorex sp. - -
Neomysfodiens - -
Clethrionomys glareolus - 1
Pitymys subterraneus - -
Microtus arvalis 18 8
Microtus agrestis - -
Microtus sp. - 20
Apodemus sp. - -
Apodemusflavicollis - - -
Sicista betulina - - -
Mammalia total 18 29 16
Dendrocopos sp. -
Motacilla alba -
Anthus sp. -
Prunella modularis -
Sylvia curruca - - -
Sylvia borin - - -
Sylvia atricapilla - - -
Sylvia sp. - - -
Phylloscopus sibilatrix

Phylloscopus collybitta - - -
Phylloscopus sp. - - -
Regulus regulus - - - -
Regulus sp. + - -
Muscicapa striata - - -
Ficedula albicollis - - -
Ficedula hypoleuca - - -
Ficedula sp. - - -
Erithacus rubecula
Phoenicurusphoenicurus
Phoenicurus ochruros
Turdus sp.

Aegithalos caudatus
Parus major

Parus ater

Parus caeruleus

Parus montanus

Parus sp.

Sitta europaea -
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Table 1 - cont

Certhia sp.
Certhiafamiliaris
Lanius collurio
Troglodytes troglodytes
Fringilla coelebs
Serinus serinus
Carduelis carduelis
Carduelis spinus
Carduelis cannabina
Carduelis chloris
Pyrrhulapyrrhula
Coccothr. coccothraustes
Passeriformes indet.
Aves total

Coleoptera sp.

Insecta total

Lacerta vivipara

Reptilia total . - 1 -
Total prev +18 43 34 44
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MATERIAL AND METHODS

The material includes unpublished data about Pygmy Owls’ pellet analyses collected at
nest and winter food-caches in the nest-holes and nest-boxes at 63 localities in the Czech
Republic (4 areas), Slovakia (1 area) and Poland (2 areas) in 1979-2000.

Czech Republic

1) Sumavamountains (SU): 14°00’E, 48° 50’ N, 600-1000 m a. s. |, mountain forest with dom-
inating spruce and peat-bogs, collected at 25 places during breeding (SU/s) and the rest of the
year (SU/w) in 1982-1999 (B. Kloubec, M. Frencl, L. Mihistein, P. Pavlik, R. Vacik etc.).
2) Lower parts of Southern Bohemia - Pisek and Trebon region (SB), 14° 80’ E, 49° 20’ N
and 14° 50’ E, 49° 00’ N respectively, 400-600 m a. s. I., hills and lowlands, mixed forests
and woods with spruce and pine as dominant, collected at 12 places during breeding (SB/s)
and the rest of the year (SB/w) in 1979-1995 (B. Kloubec, J. Hlasek, F. Nosek, M. Salek,
R.Vsetecka etc.).

3) Western Bohemia - Tachov region (WB), 12° 43’ E, 49° 41’ N, about 600 m a. s. I., for-
ested hills mostly coniferous (spruce and pine dominant); pellets collected at two nests in
the breeding season 1986 (B. Kloubec).

4) Czech-Moravian Highlands (CM), 16°00°E, 49° 40’ N, 600-800 m a. s. I., mountain with
spruce forests dominant, collected in the breeding season at 5 nest-holes in 1993-2000 (J.
Cejka, P. Eleder).

Slovakia

5) North-western Slovakia, Liptov and Orava region - Choc Mts., Nizke Tatry Mts. and
Oravska Magura Mts (NS), 19° 20’ E, 49° 10’ N, 600-900 m a.s.l., collected at 7 places in
the winter season atholes and nest-boxes in 1988-1996 (B. Murin, S. Bilek, D. Karaska, M.
Majda, J. Obuch).

Poland

6) Stolowe Mountains - Sudeten Mts. (ST), 16° 20°E, 50° 25’ N, 500-750 m a. s. I., artificial
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Fig. 1 - Study areas of diet of the Pygmy Owl in the eastern Central Europe (Czech Republic.
Slovakia, Poland). Above left: distribution of Pygmy Owl in the eastern Central Europe (based on
MIKKOLA & SACKL 1997). For legends see Introduction and Material and methods.

Obr. 1 - Mista vyzkumu potravy kuliska nejmensiho ve vychodni casti stredni Evropy (Ceska republika,
Slovensko, Polsko). Vlevo nahore: rozsireni kuliska nejmensiho ve vychodni casti stredni Evropy (podle
MIKKOLA & SACKL 1997). Dalsi udaje viz kapitola Uvod a Material a metodika.

spruce forests in bad condition with small mixture of deciduous trees, nests often not far
from forest-wall and buildings, collected near 8 nest-holes (11 breedings) in 1997-2000 (R.
Mikusek). Additionally 38 prey items had been collected in two territories in Walbrzyskie
Mountains (Sudeten).

7) BiatowiezaPrimeval Forest (Bl), 52° 45’E, 23° 55’ N, 160 m a. s. . Two breeding places in
2000: old mixed pine-spruce forest and dry-ground forest mixture of spruce (R. Mikusek).

Breeding or summer season (s) covers the period between March and August - from
courtship to family breaking up. During this time prey remains have been collected in the
vicinity of nest-holes. The rest of the year we describe as a winter season (w).

The accurate number of pellets it is not known, because a significant part of the mate-
rial was collected as loose fragments. Each part of the material collected in one day was
treated in preparation and analyses as a whole. The pellets were dissected mechanically
or dissolved in NaOH solution. After appropriate treatment, following bones were used
for identification: maxilla and mandibula (in mammals and reptiles), bill, humerus,
metacarpus and tarsometatarsus (in birds). If these bones were lacking in a sample,
other limb bones were used, particulary in mammals. The abundance of a species in a
sample was estimated as the number of its most numerous bone used for identification.
When possible, also bone fragments were identified. Comparative skeletal samples
served as most useful identification guide.
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Wedid notinclude any invertebrates as prey to tables and resume, because in our exam-
ination we concluded that large part of the fragments found in pellets might originate as
food from the stomach ofthe Pygmy Owls’ prey. Numbers and percent shares in the results
anddiscussion include only birds, which have been identified at species and genus level.

RESULTS

Material includes altogether 2,370 Pygmy Owl prey items (Table 2); 1,905 (80.4 %) of
them originate from the breeding season and the remaining 465 (19,6%) from the restofthe
year. In the food were 60.2 % birds and 39.0 % mammals, the weight ratio favored mam-
mals - 44 : 56.

The role of prey weight groups is shown in Fig. 2. The Pygmy Owl mainly catches prey
weighing between 4 g (Sorex minutus) and 40 g (98.9 % of prey, 96.2 % of total weight).
Prey weighing 21-40 g, composed as much as 35.2 % of the total prey by number (N =762,
54.3 % by total weight of prey!), the majority of which were M. agrestis, M. arvalis, C.
glareolus and to a lesser degree Apodemusflavicollis. About 95 % (N = 1,159) of the birds
caughtbelonged to the 5-20 g weight group, and represented 68 % of the species (N = 32).
Birds weighing more than 20 g made up only a marginal fraction of the total prey. The aver-
age body weight of prey was 19.2 g(N = 2,163).

Mammals. In the analyzed material 924 ind. were found belonging to 11 mammal spe-
cies. Mammals dominated in the food composition during the winter season (63.9 %;
34.5-73.2 % in each location). The only place in which a higher number of mammals was
caught during the summer season was in location SB. Three species, Clethrionomys
glareolus (11.9%, 15.8 % of total weight), Microtus agrestis (8.7 %, 16.2%)and Microtus
arvalis (7.8 %, 12.4 %), composed 28.3 % ofthe prey items (44.3 % of the total weight). C.
glareolus was the only mammal found in all areas, where it made up 3.2-37.7 %. This was
the animal most frequently captured by the Pygmy Owl over the winter season (27.5 %). Its
role during the summer season was lower (8.0 %). Likewise, M. arvalis was considerably
more common in winter (17.0 %) than in summer (5.5 %). The opposite situation occurred
in M. agrestis, which was more common in summer (9.5 % ver. 5.4 %). It was the only

41-100 M O B

31-40

21-30

Fig. 2 - Prey weight cate-
11-20 gories in the diet of the
Pygmy Owl. M - mam-
mals, B - birds.
1-10 Ob_r. 2- \_/ahove _kateggrie
koristi kuliska nejmensiho.
M - savci, B - ptaci.
40 %
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Table 2 - Diet of the Pygmy Owl in the eastern Central Europe. All values in %. For legends see Material and methods.
Tab. 2 - Potrava kuliska nejmensiho z vychodni casti stredni Evropy. Vsechny hodnoty jsou uvedeny v %. Dalsi udaje viz kapitola Material a metodika.

suU SB WB CcM NS ST Bl Total
Period S w S w S S w S S S w S+w weight
Sorex araneus 4.24 4.04 1.00 4.35 - 161 3.15 1.62 - 1.99 3.87 2.36 1.26
Sorex minutus 0.85 6.73 1.00 8.70 - 5.65 3.15 4.30 2.33 3.41 6.24 3.97 0.84
Clethrionomys glareolus 10.45 37.67 17.00 13.04 5.77 3.23 22.83 7.22 6.98 8.03 27.53 11.86 15.76
Arvicola terrestris - - - - 1.92 - - 0.08 - 0.10 0.00 0.08 0.40
Pitymys subterraneus 0.85 - - - - - 4.72 0.41 2.33 0.47 1.29 0.63 0.61
Microtus arvalis 12.71 12.56 14.00 5.22 15.38 22.58 35.43 0.81 - 551 16.99 7.76 12.39
Microtus agrestis 13.28 5.83 12.00 7.83 11.54 6.45 2.36 8.77 - 9.50 5.38 8.69 16.18
Apodemusflavicoiiis 0.28 0.90 E - - - 0.79 3.90 - 2.57 0.65 219 3.50
Apodemus sylvaticus 1.69 0.90 7.00 3.48 . . . 0.08 . 0.73 1.29 0.84 0.90
Micromys minutus 0.56 - - 0.87 - - 0.79 - - 0.10 0.43 0.17 0.07
Muscardinus avellanarius 0.28 0.45 1.00 - - - - 0.57 - 0.47 0.22 0.42 0.34
Mammalia total 45.20 69.06 53.00 4348 34.62 39.52 73.23 27.76 11.63 3291 63.87 38.99 52.25
Glaucidium passerinum 0.28 - - - 3.85 - - 0.08 - 0.21 0.00 0.17 0.63
Dendrocopos major - - - 0.16 - 0.10 0.00 0.08 0.36
Dendrocopos minor E 0.45 . E E E E E E 0.00 0.22 0.04 0.16
Alaudidae indet. - - - - - - - 0.08 - 0.05 0.00 0.04 0.06
Deliclion urbica - - - - 1.92 - - - - 0.05 0.00 0.04 0.04
Anthus trivialis - - - - - - - 0.08 - 0.05 0.00 0.04 0.05
Anthus pratensis E E E E E . . 0.32 E 0.21 0.00 0.17 0.15
Motaciiia cinerea - - - - - - - 0.24 - 0.16 0.00 0.13 0.12
Motaciiia alba - . - - . 0.24 - 0.16 0.00 0.13 0.14
Troglodytes troglodytes 1.69 2.00 6.09 3.85 - - 341 - 2.73 151 249 132
Prunella tnodularis 1.98 0.90 - - - 3.23 - 1.46 - 1.52 0.43 131 1.39
Erithacus rubecula 4.24 - 4.00 8.70 1.61 - 381 9.30 3.78 2.15 3.46 294
Saxicola rubetra 0.56 - - - - - - 114 - 0.84 0.00 0.68 0.54
Turdus merula 0.28 0.45 - - - - - - - 0.05 0.22 0.08 0.45
Turdus philomelos 0.56 0.45 . E E . . 0.41 2.33 0.42 0.22 0.38 121
Acroceph. schoenobaenus . . . 0.87 . . . . . 0.00 0.22 0.04 0.04
Sylvia curruca 0.56 - - - - - - 0.16 - 0.21 0.00 0.17 0.11
Sylvia communis - - - - - - - 0.16 - 0.10 0.00 0.08 0.07
Sylvia borin - - - - - - - 0.49 - 0.31 0.00 0.25 0.27
Sylvia atricapilla 1.98 0.45 2.00 0.87 - 161 211 - 1.94 0.43 1.65 1.75

Sylvia sp. : : : : : : : 0.24 : 0.16 0.00 0.13 0.13



53

Table 2 - cont.

PhyUoscopus sibilatrix -
Phylloscopus trochihts 2.26

PhyUoscopus collybitta 1.13
Regulus regulus 0.56

Regulus sp. 5.93
Muscicapa striata -
Ficedulaparva -
Aegithalos caudatus 0.85

Parus palustris 2.26
Parus montanus -
Parus cristatus 0.56
Parus ater 5.08
Parus caeruleus 1.69
Parus major 2.54
Parus sp. -
Sitta europaea -
Certhiafamiliaris 0.28

Certhia sp. 0.28
Lanius collurio -
Passer montanus -
FringiUa coelebs 7.34

FringiUa montifringilla .
Carduelis chioris 0.56
Carduelis carduelis 0.28
Carduelis spinus 1.13
Carduelis cannabina -
Loxia curvirostra 0.28

Pyrrhula pyrrhula
Coccothr. coccothraustes

Emberiza citrinella 0.56
Passeriformes indet. 7.63
Aves total 53.39
Lacerta vivipara 0.85
Lacerta sp. 0.56
Reptilia total 141
Total individuals (100 %) 354

Diversity index H' 4.15

3.14

0.90

0.45
0.45
29.60
1.35

135
223
3.23

5.00

8.00

1.00
1.00
1.00
2.00

8.00

12.00
47.00

0.00
100
3.52

1.74
2.61
2.61

1.74
0.87

11.30

0.87
55.65
0.87

0.87
115
3.97

5.77

3.85
1.92

1.92
0.00
3.85
3.85

1.92
19.23

1.92

9.62
65.38

0.00
52
3.59

3.23
0.81

13.71

0.81
10.48
1.61
3.23

4.84

5.65

5.65
60.48

0.00
124
3.65

0.79

2.36

0.79

0.79

2.36
26.77

0.00
127
2.92

0.73
0.97
1.22

7.95
0.49
0.08
0.32
511
0.08
1.46
4.38
0.32
3.08
0.16
0.57

2.27
0.16

10.96
0.16

0.41
2.68
0.57
0.00
0.81
0.00
0.73
11.12
71.43
0.81

0.81
1232
431

2.33

4.65

16.28
88.37

0.00
43
3.47

0.47
1.68
1.10
0.10
7.77
0.42
0.05
0.42
3.83
0.05
1.21
4.72
0.79
3.15
0.10
0.37
0.21
1.57
0.10
0.05
10.13
0.10
0.10
0.31
241
0.37
0.16
0.52
0.10
0.58
10.24
66.30
0.68
0.11
0.79

1905
4.36

0.00
0.86
0.00
0.00
7.96
0.43
0.00
0.22
1.29
0.00
0.22
4.95
3.01
1.29
0.00
0.65
0.43
0.00
0.00
0.00
4.95
0.00
0.43
0.22
0.86
0.00
0.00
0.65
0.22
0.22
1.08
35.27
0.86
0.00
0.86

465
3.57

0.38
152
0.89

7.81
0.42
0.04

3.33
0.04
101
4.77
122
2.78
0.08
0.42
0.25
127
0.08
0.04
9.11
0.08
0.17
0.30
211

0.13
0.55
0.13
0.51
8.44
60.21
0.72
0.08
0.80
2370
4.28

0.16
0.81
0.38

2.08
0.34
0.02

213
0.02
0.65
254
0.72
2.96

0.45
0.16
0.65
0.13
0.07
9.69
0.10
0.22
0.25
1.46

0.24
0.96
0.34
0.81
6.64
4750

0.01
0.25



mammal species dominating in ST (8.8 %), where the diet was composed primarily of
birds. The role of C. glareolus, M. agrestis and M. arvalis among mammals were respec-
tively 30.4% , 22.3 % and 19.9 % (total 72.6 %).

Insectivorous mammals S. araneus and S. minutus composed 6.3 % of the prey (2.1 %
oftotal weight) and 16.2 % ofthe overall number of mammals. S. minutus was found almost
twice as often as S. araneus during both summer and winter seasons. In locations SU and
SB, where food composition was examined in both seasons, S. minutus was found more of-
ten during winter than summer. Mice composed almost 3.0 % of the Pygmy Owl prey com-
position (4.4 % of total weight, 7.8 % in mammals). However, in location SB during the
summer season Apodemus sylvaticus composed 7.0 % (14.0 % in mammals). Much more
seldom were Pitymys subterraneus, Muscardinus avellanarius, and exceptionally
Micromys minutus (4 ind.) and Arvicola terrestris (2 ind.). Altogether these made up 1.3 %
prey composition (3.4 % in mammals).

Birds. In the collected bone material remains of 1,427 birds of 47 species were found.
Birds composed 60.2 % of the total number of prey and 26.8-88.4 % in each location. Dur-
ing the winter season they composed a considerably smaller percentage - 35.3 %
(26.7-55.6 % at each locality), than in the summer period (66,3 %).

Fringilla coelebs and Regulus sp. were found at all locations. Parus ater, Carduelis
spinus, Parus caeruleus and Parus major were found atall but one location. In the majority
of locations Certhiafamiliaris, Erithacus rubecula, Parus cristatus, Phylloscopus trochi-
lus, Troglodytes troglodytes and Sylvia atricapilla were also found. The aforementioned
birds made up 38.3 % of the total prey in frequency and 27.8 % in weight.

The most often found species was Fringilla coelebs - 9.1 % (2.4-19.2 % at each locality,
9.7 % of total weight), Regulus sp. was found less frequently - 8.0 % (3.9-13.7 %, 2.1 % of
total weight). Therole ofParus ater was 4.8 % (0-10.5 %, 2.5 % of total weight). These last
three species composed 21.8 % of prey items (17.0-32.6 % on each place) and 14.3 % of to-
tal weight. Among identify birds their percentage was 42 % (F. coelebs 17.6 %, Regulus sp.
15.2 %, P. ater 9.2 % by number, 35.2 % of total birds weight). Paridae was the most com
monly caught bird family - 14.5 % of prey (9.1 % of total weight), making 25.6 % among
birds (22.2 % of total weight).

Five other species, Erithacus rubecula, Parus palustris, Parus major, Troglodytes
troglodytes and Carduelis spinus, each composed 2.3-3.8 % of prey, together making up
15.5 % of total prey (10.8 % of total weight) and 27.4 % among birds (26.6 % of total
weight). None of the remaining species composed more than 1.8 % of total prey by number
(3.2% of total weight).

There were three species of genus Phylloscopus among them, which altogether com-
posed 3 % ofprey (5.4 % ofbirds). In this material the following larger prey items were also
found: T. philomelos, T. merula, C. coccothraustes and Dendrocopos major, some of
which were adult birds. In four cases G.passerinum was found.

The main part of birdo (38.1 %) was composed of high-nesting birds although these
composed only 12.8 % of total bird species (N = 6). Some of the most often-caught species
were found to be F. coelebs, R. regulus and C. spinus. Hole-nesters composed 27.1 % of the
prey, arate similar to that of their frequency among species (23.4 %, N = 11). Low-nesting
birds were the most numerous by species (34 %, N = 16), but composed only 19.2 % of the
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total food. Ground-nesting species (25.5 %, N = 12) composed 15.4 % of prey. Two spe-
cies, Fringilla montifringilla and Delichon urbica, were recognized as accidental prey.
Thirty species of birds (63.8 %) were associated with forests and the remaining 9 species
(19.1%) were characteristic for open areas. The latter were caught occasionally, making up
1.2 % of all Pygmy Owl food. The birds from this group appeared mainly in ST, where
patches of different environments are characteristic.

Reptiles. 19 examples of reptiles are confirmed in 3 locations, where they composed
0.8 % of prey. Almost all (at least 17 ind.) were Lacerta vivipara.

The effect of longitude on the summer diet composition was found significant (Monte
Carlo permutation test, P < 0.01; Fig. 3). As diagram shows, the greatest difference was de-
tected between Biatowieza region and other areas. Birds play the key role in the diet of
Pygmy Owl in the Biatowieza forest. Species characteristic for this area are Parus major,
Fringilla coelebs, Erithacus rubecula and Parus ater. Among mammals, the main differ-
ences between diet composition in other regions consist in the proportion of the Soricidae
and Microtus, but these differences are not clearly accountable. This is because the propor-
tion of the Soricidae is not correlated with that of Microtus in the prey. Only one bird spe-
cies, Phylloscopus collybita, shows negative correlation with increasing longitude towards
east. Thus, the uniform pattern was not found in Czech Republic, but in comparison with
eastern Poland the proportion of bird prey is lower.

Fig. 3 - The effect of longitude on the summer diet composition of Pygmy Owls. The multivariate
RDA analysis (canonical axes | and Il account for 70.0 % of variability in the data, Monte Carlo
P-test, P <0.01). The picture includes only those species representation in diet varies between regions
at least as much as for 3 %. For legend see Table 2.

Obr. 3 - Vliv zemépisné délky na skladbu potravy kullska nejmensiho v letnim obdobi. Multivariantni
RDA analyza (osy odpovidaji 70 % variabilité udaji, Monte Carlo P-test, P < 0.01). Uvedeny jsou pouze
druhy majfcf v jednotlivych oblastech zastoupeni vétsi ne2 3 %. Legenda viz tab. 2
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The average size of pellets in the Sudeten range was 23.0 x 10.4 mm (6.9-41.2 x
4.8-20.0, N = 680), in the Czech Republic 24.9 x 11.5 mm (11-38 x 7-15 mm; N = 70). In
one pelletan average of 1.37 prey was found (N =920). Among the 450 pellets from ST ter-
rain the remains ofas many as five prey were found in one pelletin 0.9 % cases, 4 prey in 2.9
%, 3in 12.1 %, 2in 35.5 % and 1in 44.5 %. Almostall bones ofprey in Pygmy Owl pellets
are broken, and there are no complete skulls. In 2.6 % of cases no bones were found atall in
the pellets from ST; these were likely the pellets of owlets. 67 % of pellets contained only
bird remains, 7% o f mammals and 26 % both components.

DISCUSSION

To date 73 species of birds and 26 species of mammals have been recorded as constituents
of the Pygmy Owl diet (Giutz & Bauer 1980, Schonn 1980). In our material we did not
discover any new prey species. The wide food spectrum of the Pygmy Owl is likely an ad-
aptation to the weak environments it inhabits, where there is a need to exploit all available
prey (Kertomaki 1977). For this reason they hunt for and kill all prey species that happen
to be available at the moment (Mikko1a 1983, So1heim 1984a). The large role of birds in
our material (60.2 %) is of particular interest. An explanation for this might be the fact that
there are fewer rodents and more birds in the south. The role of small mammals in the food
composition in good vole-years is greater than in other years (Mikko1a 1972, Korpimaki
& Marti 1995). Nevertheless, the Pygmy Owl stays in its territories even during bad
vole-years and simply hunts for alternative food. The Pygmy Owl also demonstrates many
evolutionary adaptations for hunting birds. Daytime activity with peaks at dusk and dawn
corresponds with the activity of most of the small birds (for example Mikko1a 1983).
Analogous species of nocturnal owls catch birds only occasionally (De1hoyo etal. 1999).
Exceptionally late egg-laying can be explained by a synchronization with the passerine
breeding season (Ker1omaki 1977). Despite the fact that the Pygmy Owl is described as a
sit-and-waitraptor (Mikko1a 1983, Kuriverg 1995), italso employs many hunting tech-
niques such as active by searching the crowns of trees and penetration of nest holes where
small passerines can be found (Likhachev 1957, Scherzinger 1974, Mikkora 1983,
Kurtiberg 1995). During the winter season the Pygmy Owl follows the birds on which it
feeds (Mikkor1a 1983). Therole ofbirds as food increases particularly in poor rodent years
(Mikkola 1972, Kettomaki 1977, Sortheim 1984B, Cramp & Simmons 1985) Thisre-
flects -but notto a significantdegree - the number ofeggs laid and breeding success, which
is 20 % lower than in good vole years. However, there is no difference in the relationship
between the number of fledglings leaving the nestand number ofeggs laid in vole and other
years (Haapara etal. 1994, 1995 - self counting). According to Kertomaki (1977), the
role of birds in food increases during the breeding season as a result of vegetation growth
and consequently decreased access to mammals. According to the same author, averages
for food composition in Europe are 46 % birds and 52 % mammals, and according to
Mikkora (1983) 44 % birds and 54 % mammals. Results from Finland from the years
1962-1973 give an average of 38.2 % birds. Their role in each year in Finland ranges from
16.3 % invole yearsto 82.1 % in years of scarcity (Schonn 1980, Giutz & Bauer 1980).
Kertomaki (eX Mikko1a 1983) believes that this is dependent on variations in numbers of
small mammals which applies mainly to North Europe, where such variations are cyclical.
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In our material, where over 80 % of the pellets were collected during the breeding season,
the ratio throughout the year was approximately 60:40 in favor of birds. In the winter sea-
son mammals dominated, making up 64 % of the collected food. In this same period birds
were hunted less frequently (35.3 %). In the summer period birds dominated - 66 %
(47.0-88.4 %) and mammals composed merely 33 % (11.6-53.0 %) of the total food.

As the research in ST shows, variations in proportions of mammals to birds are lower
than in Finland, with a 25 % difference between years, and between pairs in the same year
(Mikusek - unpubl. data.). This is most likely a result of significantly lower variation in the
number of mammals in Central Europe. As the Pygmy Owl requires a sufficient amount of
light for hunting, ithunts 24 hours a day in the north only, with apeak between 9:00 pm and
1:00 am, which corresponds with the activity of C. glareolus (Mikko1a 1970). In Central
Europe the Pygmy Owl remains active between 4.00 a.m. and 10.00 p.m. (SCHONN 1980,
Mikusek unpubl. data), throughout the breeding season. As aresult its access to nocturnal
mammals is limited in this part of Europe.

According to Der HOYO etal. (1999) the maj ority of species of genus Glaucidium regu-
larly hunt prey larger than themselves. There are six species of genus Turdidae (including
T. viscivorus, body mass 120 g!), C. coccothraustes, Dendrocopus major among the largest
Pygmy Owl prey noted (Mikko1a 1983). According to Ker1omaki (1977), only a larger
female is capable of hunting adults of these species. In our material, the largest prey was
Turdus merula (about 100g), and the smallest vertebrates were Sorex minutus, Lacerta vi-
vipara and R. regulus. The main group of Pygmy Owl prey (89 %) weighed 4-30 g. Larger
prey was also caughtin chance attacks with the exception of Microtus agrestis, with an av-
erage weight of 35 g. This was one of the dominant mammals found and, with regards to
weight, composed more of the food than C. glareolus and Microtus arvalis. According to
Cramp & Simmons (1985) M. agrestis and C. glareolus are hunted more often by the
Pygmy Owl than they occur in proportion to their environment. The average mass ofprey in
our material (19.2 g) is about 30 % ofthe mass ofthe Pygmy Owl. Forexample, Glaucidium
nanum from S. America, having a similar body weight, captures prey weighing an average
0f34.2g (Jimenez &Jaksic 1989). The presence of four Pygmy Owl specimens in the food
composition in three areas (SU, ST and WB) is of great interest. Perhaps these were young
birds, which perished in the nest and were eaten by the members of their families. But it
cannotberuled outeither thatthey could have been young birds hunted from other broods.

Based on analysis of food composition, Pygmy Owl hunting grounds can be determined
indirectly. In our material, the owls exploited species residing in open areas (such as
clear-cuts and stands of young trees) as well as meadows beyond forests (for example by
taking Lanius collurio, Saxicolia rubetra, Anthuspratensis).

Lizards have been detected in 70 % species of genus Glaucidium (DeL Hoyo et al.
1999), including the Pygmy Owl. In our material reptiles were found in 19 cases (0.8 %).
Lacerta vivipara composed about 1 % of prey from SU, SB and ST. Similar results were
found in other areas ofEurope (Giutz & Bauer 1980, Cramp & Simmons 1985 etc.).

Collection of Pygmy Owl pellets in the breeding season is relatively simple due to regu-
lar cleaning of the nest-hole by the female when nestlings are present, and thanks to spitting
outof pellets by adults in a few established places in the vicinity ofthe nest trees. The aver-
age size of pellets in this material (24 x 11 mm) is similar to the maj ority of data from Eu-
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rope (forexample Marz 1964;Bergman & Ganso 1965, Scherzinger 1974, Pukinskij
1977). Mikkora (1983) gives 28 x 12 mm as the average dimensions of pellets from the
winter season.

Theratio of 1.4 prey per pellet agrees with the maj ority of other publications (Mikko1a
1970, Kertomaki 1977 etc.). Only in data from Bialowieza (Jedrzejewska &
Jedrzejewski 1993) alarge difference was found, where the average was 2.3 prey per pel-
let, probably because in that material each pellet was treated independently, increasing the
final sum of prey items. We did not use this material for comparison for this reason.

Cases of insects caught by the Pygmy Owl are very rare. In our pellet material were
found Coleopteraand Hymenoptera in almostall area (for example 1 Carabus hortensis, 1
Carabus sp., 1Chrisomelidaeindet., 1Athous sp., 1Vespa crabro, 2 Hymenopteraindet. in
SU and SB). We assume on the basis of exact analyzes that most insects found here origi-
nated from the stomachs of Pygmy Owl’ prey. During long observations Pygmy Owls were
never seen hunting for invertebrates in ST (Mikusek unpubl. data).

In closing it is important to emphasize that comparisons of food composition between
different regions brings many difficulties. According to Korpimaki & Marti (1995) diet
composition cannot be extrapolated even to a neighboring area (). Mikko1a (1983) sug-
gests a lack of selection in the choice of prey species, which are caught according to their
availability. Another very important problem is that the Pygmy Owl doesn’t consume its
prey as a whole, but tears it apart before feeding. For this reason remains of an individual
prey animal, particularly a big one, mightbe found in several pellets. A few other difficul-
ties (decapitation, food-storing etc.) incite the need to approach analyses ofresults of pellet
diagnostics with great care (Mikusek unpubl. data).
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SOUHRN

2 vychodni casti stredni Evropy bylo o potrave kuliska nejmensiho doposud publikovano
velmi malo udaju (tab. 1, obr. 1). Prace popisuje vysledky rozboru vyvrzku kuliska
z hnizdnich teritorii z letniho a mene i ze zimniho obdobi. Material byl sbiran v letech
1979-2000 na 63 lokalitach v 7 oblastech Ceske republiky, Slovenska a Polska (obr. 1). Celkem
bylo determinovano 2 370 kusu koristi (tab. 2). V potrave bylo zjisteno 11 druhu savcu a 47
druhu ptaku. Savci tvorili 40,0 % kusu zjistene potravy (52,3 % biomasy), jejich zastoupeni se
v prubehu roku vyrazne menilo (32,9 %V letnim obdobi, 63,9 % v zimnim obdobi). Nejcasteji
lovenymi savci byli nornik rudy, hrabos mokradni a hrabos polni (72,6 % savcu), bezne, ale
mene casto byli loveni tez hmyzozravci (rejsek maly, rejsek obecny) a mysice krovinna.
Nejcastejsiml ptaky v potrave kuliska byla penkava lesni, kralicek a sykora uhelnicek (42,0 %
ptaku), dale cervenka obecna, sykora babka, sykora konadra, strizlik obecny a cizek lesni.
Jako vzacna slozka potravy byly zjisteny jesterky (celkem 19 ex.). Vyjimecne byly ve vyvrzcich
zjisteny i zbytky hmyzu (blanokridli, brouci), neni vsak jiste, zda se jednalo o hmyz uloveny
kuliskem. Nejcastejsi vaha lovene Koristi se pohybovala v rozmezi 4-40 g (prumerne 19,2 g),
nejvetsi druhy koristi (napr. drozdoviti) presahovaly hmotnost kuliska. Nebyly zjisteny zadne
vyznamne rozdily v potravni ekologii kuliska mezi zapadni a vychodni casti stredni Evropy.
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