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Spatial and temporal changes in the diet composition of the Eurasian eagle-
owl (Bubo bubo) in Slovakia comparing three historical periods

Priestorové a ¢asové rozdiely v zloZeni potravy vyra skalného (Bubo bubo) na Slovensku
porovnanim troch historickych period

Jan OBUCH

Abstract: The author evaluates his own data on the food of the Eurasian eagle-owl (Bubo bubo) in Slovakia using material he
collected between 1975 and 2020. A total of 105,543 food items were identified in 254 samples taken at 136 localities. Mammals
had the highest representation (Mammalia, 65 species, 58.4%), and the species composition of birds was diverse (Aves, minim-
ally 140 species, 8.5%), but the common frog (Rana temporaria, 32.0%), from the lower vertebrates, is represented more abund-
antly. Invertebrates (Evertebrata, 0.1%) occurred in food residues only occasionally. The bulk of the samples were collected from
eagle-owl nests. The samples were divided into three time periods (A—C), which differ in the manner of human land-use manage-
ment: A up to the 1950s, with a smaller area of field plots and more extensive grazing in the uplands; B from the 1950s to the
1980s, during the Socialist period, with the concentration of agricultural production in large units; C the last 30 years, 1990 to
2020, with the gradual break-up of collective land management. The first period (A) is characterised by a strong dominance of
frogs, particularly the European brown frog R. temporaria (44.6%), and a large share of small mammal species of the family
Muridae (genera Apodemus and Mus). During the time of Socialism (B), eagle-owls adapted to hunting larger species of mam-
mals and birds, and the share of frogs in their food fell by half (R. temporaria, 23.3%). With the decline in livestock production
after 1990 (period C), the species diversity of birds increased: aquatic species and raptors in particular are on the rise. Successive
overgrowth of pastures in the submontane zone is reducing the hunting territories of eagle-owls. The dominance of the common
vole (Microtus arvalis) in their diet has gradually increased from period A (26.8%) to period C (37.3%). Data from eleven areas
around Slovakia are evaluated separately for the three time periods. In period A, the highest proportion of frogs was in the Liptov
region (R. temporaria, 68.2%), when eagle-owls nested deeper in the mountains. The proportion of frogs decreased towards
lower areas, and in the Ponitrie (Nitra river basin) it was only 10.8%. At the same time, the share of M. arvalis and larger prey in-
creased. A similar trend of increasing shares of larger prey towards lower locations also applied during the Socialist period (B). In
the last 30 years (C), frogs in the higher river basins have given way to European water voles Arvicola amphibius and M. arvalis.
In association with the progressive overgrowth of pastures, forest species such as the yellow-necked mouse (4dpodemus flavicol-
lis) and bank vole (Myodes glareolus) are increasingly prevalent, as are the white-breasted hedgehog (Erinaceus roumanicus) and
various thrushes (Turdus sp.).

Abstrakt: Autor vyhodnocuje vlastné tidaje o potrave vyra skalného (Bubo bubo) z izemia Slovenska z materialu, ktory zbieral
v rokoch 1975 az 2020. Spolu z 254 vzoriek na 136 lokalitach bol determinovany materal zo 105 543 kusov potravy. Dominantné
zastiipenie maju cicavce (Mammalia, 65 druhov, 58,4 %). Pestré je druhové zlozenie vtakov (Aves, minimalne 140 druhov, 8,5
%), ale pocetnejsie je zastupeny z nizSich stavovcov skokan hnedy (Rana temporaria, 32,0 %). Len prilezitostne sa vo zvyskoch
potravy vyskytuju bezstavovce (Evertebrata, 0,1 %). Prevazna Cast’ vzoriek bola zbierana na hniezdach vyrov. Vzorky boli
rozdelené do troch ¢asovych obdobi (A — C), ktoré sa lisia spdsobom hospodarskeho vyuzivania krajiny ¢lovekom: A do 50 rokov
20. storo¢ia s mensou vymerou polnych parciel a s rozSirenejSou pastvou v pohoriach; B v 50. az 80. rokoch 20. storocia v ob-
dobi socializmu s koncentraciou pol'nohospodarskej vyroby vo velkych celkoch; C poslednych 30 rokov 1990 az 2020 s pos-
tupnym rozkladom kolektivneho vlastnictva pody. Prvé obdobie (A) sa vyznacuje silnou dominanciou ziab, najmé druhu Rana
temporaria (44,6 %) a velkym podielom malych druhov cicavcov z ¢el'ade Muridae (rody Apodemus a Mus). V obdobi social-
izmu (B) sa vyry preorientovali na lov vdc¢sich druhov cicavcov a vtakov a podiel ziab klesol na polovicu (R. temporaria, 23,3
%). Utlmom Zivo&isnej vyroby po roku 1990 (obdobie C) sa zvysuje druhova diverzita vtikov: pribiidaju najmi vodné druhy
a dravce. Sukcesné zarastanie pasienkov v submontdnnom pasme zmensuje lovné teritoria vyrov. Dominancia hrabosa pol'ného
(Microtus arvalis) sa postupne zvy3uje od obdobia A (26,8 %) po obdobie C (37,3 %). Udaje z 11 oblasti Slovenska sa vyhod-
nocuju osobitne pre uvedené 3 casové obdobia. V obdobi A bolo najvyssie zastiipenie ziab na Liptove (R. temporaria, 68,2 %),
ked’ vyry hniezdili hibsie v pohoriach. Pomerné zastupenie ziab sa znizovalo smerom do niz§ich pol6éh a na Ponitri tvorilo len
10,8 %. Zaroven sa zvySoval podiel M. arvalis a vdcsej koristi. Podobny trend zvySovania podielu vicsej koristi smerom do
nizsich poloh platil aj v obdobi socializmu (B). V poslednych 30 rokoch (C) st vo vysSie polozenych kotlinach zaby nahrad-
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zované hraboSovitymi hlodavcami Arvicola amphibius a M. arvalis. V suvislosti so sukcesnym zarastanim pasienkov sa zvySuje
podiel lesnych druhov Apodemus flavicollis a Myodes glareolus, ale tieZ jeza Erinaceus roumanicus a drozdov (Turdus sp.)
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Introduction

The Eurasian eagle-owl (Bubo bubo) is an apex predator
which in central European conditions responds to the
presence of available prey depending on human land
management in the agricultural steppe. This activity in
Slovakia has changed significantly over the last 100
years, with the gradual collectivisation of agricultural
production during the 40 years of Socialism (1950 to
1989). In 1955, 39% of agricultural land was under
common ownership; in 1961 this was up to 89% of the
land (Tibensky 1978), and the last private lands in
mountain areas were merged in the 1970s. The pastur-
age which prevailed in mountain areas (Haufler 1955)
gradually disappeared, and pastures were converted into
woodland as part of the delimitation designed to create
a forest land fund. Pasturage was also gradually moved
from mountain locations to foothill areas as a result of
the establishing of national parks and protected land-
scape areas (Piscova et al. 2018). Since 1990 however,
there has been a gradual dissolution of agricultural co-
operatives and mainly a decline in animal production.
The consequence is the successive overgrowth of
former meadows and pastures in foothill areas with
bushes and subsequently by forest stands, which has re-
duced the overall hunting area for Eurasian eagle-owls.
In 1950, woodland covered 36.2% of the area of Slov-
akia; in 1990 this was 40.3% and in 2019 41.3%. The
current annual increase is 10 km? of forest area
(Moravc¢ik 2020).

The first data on the food of the Eurasian eagle-owl
are from the interwar period and the 1960s, from the
foothills of the Tatra Mts (Schaefer 1967, 1972). In their
collected work on the diet of the eagle-owl from the en-
tire Palearctic, Janossy & Schmidt (1970) present, in
addition to Schaefer’s interwar results, only the material
of approximately 100 food items from the Slovensky
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kras Mts (Roznava) and the Mala Fatra Mts (Terchova).
Stollmann collected the pellets and Schmidt determined
their content. I began my own systematic research in the
mid-1970s. In addition to the areas that I processed,
there are more comprehensive results from the Malé
Karpaty Mts (Darolova 1990). My first studies of the
eagle-owl diet were carried out in the Pohronie (Hron
river basin, Obuch 1979), the Ponitrie (Nitra river basin,
Obuch 1980a), the Turiec (Turiec Basin, Obuch &
Darola 1980, Obuch 1982), the Zilinska kotlina Basin
(Obuch 1980b), the Liptov Basin (Vondracek & Obuch
1980, Obuch 1981), the Muranskd planina Plateau
(Obuch 1985a, 2002a) and the Povazie (Middle Vah
river basin, Obuch 1985b). After 1990, the areas of the
Slovensky kras Mts (Obuch 1992, 1998), the Rimavska
kotlina Basin (Obuch 1995a, 2000), the Slovensky raj
National Park (Obuch 1995b) and the Orava region
(Obuch 1995¢c, Obuch & Karaska 2010) were also ex-
amined. We pointed out the breeding of the Eurasian
eagle-owls in the valleys of the Nizké Tatry Mts before
their afforestation in connection with botanical (Kucera
et al. 2009) and speleological research (Kudla et al.
2019). More recently, I have presented summary results
from research on the eagle-owl diet in Slovakia (Obuch
2018a) and outlined changes over time in the composi-
tion of its diet in some regions of this country (Obuch
2017, 2018b).

In the past, the Eurasian eagle-owl was persecuted
by hunters, especially in countries with a tradition of
breeding small feathered and furry game (Andreska &
Andreska 2020). The first efforts to protect the Eurasian
eagle-owl in the interwar period in Germany were
linked with more comprehensive study of its diet (Ut-
tendorfer 1939, 1952). At that time R. Méarz devoted the
most time to studying the food of the Eurasian eagle-
owl. His data from the Ceskolipsko region in the



northern Czech Republic (Méirz 1940) were followed up
some 40 years later by Vondra¢ek & Honct (1978) and
then after another 40 years by Andreska et al. (2021). A
comparison of shorter time periods in the Nizky Jesenik
Hills informed the work on the Eurasian eagle-owl diet
by O. Suchy (Suchy 1980, 1990), which was followed
by Havelkova (2007). Following on from Schaefer’s re-
search in the 1930s and 1960s, I compared changes in
the diet of the eagle-owl in 30-year periods in the Beli-
anske Tatry Mts (Obuch 2002b).

In the work presented here, my own results are as-
sessed after supplementation of data from 11 regions of
Slovakia and their classification into three time seg-
ments. To make it possible to build on the current res-
ults in the future, I present in the appendices a complete
list of identified species in the diet of Eurasian eagle-
owls in the individual studied areas.

Material and methods

The characteristics of the areas and a list of the Eurasian
cagle-owl food samples used for individual time periods
are provided in the appendices (Appendix 1). When
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characterising the areas, the climate is described accord-
ing to Koncek (1980). The locations of the studied areas
and sites are drawn on the map of Slovakia (Fig. 1).
Most of the osteological material comes from the nests
of cagle-owls located on rock shelves and in shallow
cavities. In Slovakia, Eurasian eagle-owls also nest on
ledges below deeper cliff overhangs and in caves with
clay bottoms close to the rock walls (Obuch 1994). In
suitable locations, they use the same site, or multiple
sites in the same rock massif, for several years. Each
year they dig a nesting hole, mixing older and younger
layers of bone as they do so. In the first collections in
the 1970s and 1980s, I distinguished nests that were still
being used at that time (period B, 40,833 prey items)
from long-abandoned nests with bones in the deeper
layers of the soil (period A, 50,795 pieces). Items
gathered from nests used since 1990 were included in
period C (13,915 pieces). In some cases, a mixture of
older bones were found in the eagle-owl nests which
could not be separated due to the mixing. In such cases,
the whole collection was assigned to the more recent
period. This did not significantly affect the overall res-

Localities of Eurasian eagle-owl diet colletion
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Fig. 1. Localities of Eurasian eagle-owl food sampling according to research area.
Obr. 1. Lokality zberov potravy vyra skalného podla skimanych oblasti.
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ult, because changes in the composition of fauna due to
developments in land management occurred gradually
over a period of one to two decades. Eagle-owls aban-
doned one of the nests in Komornickd dolina Valley
after the death of one of the partners. Its skeleton, which
was found near the nest, was dated by means of the
radiocarbon method (C14) with 68% probability to the
period of 1860 + 30 years. Similarly, the bones from
extinct eagle-owl nests at the Sokol locality were dated
using the radiocarbon method (C14) to period A (1890 +
50 years). On the basis of such dating, I assume that the
vast majority of period A material is not older than 200
years (Kaizer et al. 2018). Most of the identified materi-
al came from the time of feeding the young in the
spring. I removed food residues from nests by flooding
the mixture of soil and passing it through a thick sieve
in standing water. I soaked the fur from pellets and the
organic impurities which floated to the surface of the
water, together with the bones, in a hot solution of 5%
NaOH. The heavy bones sank to the bottom of the sieve
and the impurities washed out of it. The heavier fraction
of rock fragments was separated from the lighter bones
at the bottom of the sieve by using circular movements.
After drying, the jawbones of mammals (maxilla and
mandible, or some teeth) were sorted from the bones for
species identification. With hares the heelbones (cal-
canecus) were also sorted, and the forelegs (humerus)
from moles. From birds I identified four types of bones:
beaks, feet, shoulder of the wing and lower leg bones
(rostrum, tarsometatarsus, humerus and metatarsus). I
determined the species of frogs based on the pelvic bone
(os ilium), carp-type fish based on the pharyngeal teeth
(os pharyngeum inferior), other fish and reptiles based
on the jawbones, and invertebrates based on the heads
(caput). The author’s comparative collections were used
in the identification process. The number of each spe-
cies in the sample was calculated as the minimum pos-
sible (MNI) based on the most numerous of the
identified body parts. The species name Apodemus mi-
crops was used in this study for the central European
population of Ural field mice (4. uralensis) and the sub-
genus name Terricola within the genus Microtus (for the
pine vole species Terricola subterraneus and T. tatric-
us). Due to the unclear differentiation of bone fragments
between hooded crows Corvus cornix and rooks C. fru-
gilegus, we use the common name C. cornix + fru-
gilegus. Because a different methodology for processing
collections and their identification was used by other
authors, in this work I evaluate only my own results.
The disadvantage of using older works is the inaccuracy
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in the determination of some taxa of mammals and
birds. Moreover, in my work up to the 1980s, I identi-
fied Apodemus mice only to the genus level (Apodemus
sp.) and only later specified them at the species level
(Obuch 2004).

I used the marked differences from the mean
(MDFM) method (Obuch 2001). Data are presented in
modified tables, in which the order of species is
arranged such that they create blocks with positive
MDFM values (+1, +2) in the columns. The more
numerous species without significant differences are lis-
ted below the dashed line, arranged according to de-
creasing total abundance. The bottom rows of the tables
consist of the values of the diversity index H’, calcu-
lated according to Shannon & Weaver 1949. Other less
numerous species are listed beneath Table 1 and below
the results from the areas presented in the appendices.
The Collection database program (Sipocz 2004) was
used when summarising the results from individual
samples and constructing the modified tables.

Results
Summary comparison of the
food of the Eurasian eagle-
owl from three periods in
Slovakia
Mammals predominate in the material comprising
105,543 items of Eurasian eagle-owl prey in 254
samples from 11 areas of Slovakia (Mammalia, 58.4%,
45 species) (Table 1). Birds (Aves, 8.5%, minimum 140
species) have a lower proportion, but with high species
diversity. In contrast, in the lower vertebrates (Amphi-
bia, Reptilia, Pisces, 33.0%) one species of amphibian
dominates: the common frog (Rana temporaria, 32.0%).
The common vole (Microtus arvalis, 31.2%) has a sim-
ilar prevalence among mammals, and among other
mammals the European water vole Arvicola amphibius
(7.2%), wood mouse Apodemus sylvaticus (4.6%) and
brown rat Rattus norvegicus (3.0%) are more numerous.
The incidence of any individual bird species is less than
1%.

The oldest period A is characterised by the small size
of Eurasian eagle-owl prey, with high prevalence of R.
temporaria (44.6%), lower representation of M. arvalis
(26.8%), but a higher proportion of smaller mouse ro-
dents (Muridae), especially Apodemus and Mus cf. mus-
culus. The garden dormouse Eliomys quercinus was a
relatively frequent species in all the compared areas of
Slovakia. In the Socialist period B (30 to 70 years ago),
the share of frogs in the Eurasian eagle-owl diet de-
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Tab. 1. Summary of comparisons of Eurasian eagle-ow! diet compositions in Slovakia over three historical periods.
Tab. 1. Sumarne porovnanie zloZenia potravy vyra skalného na Slovensku z troch obdobi.

period (years ago) / obdobie (roky pred) A: >70 B: 30-70 C: <30 > %
period No. / obdobie €. 1 2 3

taxa / taxéon

Rana temporaria (n/ks) il=F 22,657 1- 9523 2- 1567 33,747 31.97
% 44.6 23.32 11.26

Pelophylax cf. esculentus 1+ 197 1- 45 2- 7 249 0.24
Apodemus sylvaticus 1+ 3123 1- 1465 1- 300 4888 4.63
Apodemus microps 1+ 1227 2- 177 2- 42 1446 1.37
Apodemus agrarius 1+ 293 1- 102 72 467 0.44
Mus cf. musculus 1+ 617 1- 270 1- 69 956 0.91
Terricola subterraneus 1+ 182 116 2- 8 306 0.29
Eliomys quercinus 1+ 82 1- 38 1- 10 130 0.12
Gallus gallus dom. 1+ 20 1- 4 24 0.02
Galerida cristata 1+ 29 1- 8 3 40 0.04
Lanius minor 1+ 12 1 13 0.01
Corvus cornix + frugilegus 1- 344 1+ 573 149 1066 1.01
Perdix perdix 2- 188 1+ 655 145 988 0.94
Phasianus colchicus 2- 14 1+ 80 18 112 0.11
Columba palumbus 1- 34 1+ 70 1- 7 111 0.11
Streptopelia turtur 1- 18 1+ 36 8 62 0.06
Strix aluco 118 1+ 153 1- 28 299 0.28
Turdus viscivorus 1- 27 1+ 41 10 78 0.07
Nucifraga caryocatactes 1- 3 1+ 13 3 19 0.02
Sciurus vulgaris 1- 95 1+ 154 51 300 0.28
Mustela nivalis 1- 155 1+ 234 58 447 0.42
Sorex araneus 1- 25 1+ 40 9 74 0.07
Cypriniformes sp. 2- 25 1+ 119 27 171 0.16
Erinaceus roumanicus 1- 177 1+ 614 1+ 301 1092 1.03
Lepus europaeus 1- 269 1+ 469 1+ 174 912 0.86
Arvicola amphibius 1- 1816 1+ 4337 1+ 1428 7581 7.18
Rattus norvegicus 2- 449 1+ 1561 2+ 1194 3204 3.04
Columba livia dom. 3- 47 1+ 287 2+ 242 576 0.55
Streptopelia decaocto 3- 1 1+ 35 1+ 25 61 0.06
Spermophilus citellus 2- 14 il=F 52 il=F 28 94 0.09
Asio otus 2- 98 1+ 309 1+ 172 579 0.55
Turdus merula 2- 36 1+ 128 2+ 100 264 0.25
Anas platyrhynchos 2- 20 58 2+ & 131 0.12
Gallinula chloropus 2- 10 27 2+ 45 82 0.08
Tachybaptus ruficollis 2- 2 9 2+ 27 38 0.04
Cricetus cricetus 179 166 il=F 80 425 0.40
Apodemus flavicollis 1532 1424 1+ 667 3623 3.43
Myodes glareolus 326 349 1+ 138 813 0.77
Glis glis 1- 49 76 1+ 39 164 0.16
Micromys minutus 29 1- 11 2+ 38 78 0.07
Ondatra zibethicus 2- 0 14 1+ 9 23 0.02
Anas crecca 1- 10 11 1+ 17 38 0.04
Fulica atra 2- 2 10 1+ 15 27 0.03
Rallus aquaticus 10 7 1+ 8 25 0.02
Vanellus vanellus 1- 27 70 1+ 46 143 0.14
Columba oenas 1- 40 47 1+ 24 111 0.11
Buteo buteo 1- 20 35 2+ 40 95 0.09
Falco tinnunculus 1- 56 93 1+ 76 225 0.21
Accipiter gentilis 14 13 1+ 12 39 0.04
Bubo bubo 1- 9 21 1+ 12 42 0.04
Garrulus glandarius 1- 45 79 2+ 83 207 0.20
Pica pica 1- 69 79 1+ 57 205 0.19
Corvus corax 4 4 1+ 8 16 0.02
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Tab. 1. Continuation.
Tab. 1. Pokracovanie.

period (years ago) / obdobie (roky pred) A: >70 B: 30-70 C: <30 > %
period No. / obdobie ¢. 1 2 3

taxa / taxon

Turdus pilaris 2- 32 79 2+ 71 182 0.17
Turdus philomelos 1- 99 186 1+ 126 411 0.39
Sturnus vulgaris 1- 14 42 1+ 27 83 0.08
Erithacus rubecula 1- 7 12 1+ 11 30 0.03
Coccothraustes coccothr. 14 10 1+ 14 38 0.04
Pelobates fuscus 85 2- 25 2+ 87 197 0.19
Lucanus cervus 2- 1 2- 1 2+ 34 36 0.03
Vulpes vulpes 1- 34 51 1+ 23 108 0.1
Sorex minutus 1- 2 9 3 14 0.01
Cuculus canorus 1- 8 22 9 39 0.04
Anas querquedula 1- 6 17 7 30 0.03
Lacerta agilis 1- 16 27 12 55 0.05
Athene noctua 25 1- 9 8 42 0.04
Salmo trutta 119 86 1- 18 223 0.21
Nyctalus noctula 26 16 1- 1 43 0.04
Microtus arvalis (n/ksy TR 130604 T 14377 5189 32,970 31247
% 26.78 34.75 37.29

Talpa europaea 221 189 50 460 0.44
Coturnix coturnix 235 141 47 423 0.40
Alauda arvensis 157 140 51 348 0.33
Scolopax rusticola 117 111 28 256 0.24
Coloeus monedula 114 100 29 243 0.23
Microtus agrestis 78 85 19 182 0.17
Muscardinus avellanarius 68 66 14 148 0.14
Mustela erminea 53 66 19 138 0.13
Crex crex 39 45 16 100 0.09
Mammalia, 65 species / druhov 25,008 26,565 1+ 10,083 61,656 58.42
Aves, min. 140 species / druhov 1- 2588 1+ 4338 1+ 2047 8973 8.50
Amphibia, Reptilia, Pisces 1+ 23,176 1- 9910 2- 1739 34,825 33.00
Evertebrata 1- 23 1- 20 2+ 46 89 0.08
> 50,795 40,833 13,915 105,543 100.00
Diversity index H' 2.01 2.45 2.67 2.35

Others prey species (Period no.—no. of items) / Ostatné druhy (Obdobie €. — pocet):

Neomys anomalus (1-14; 2-7; 3-2), Neomys fodiens (1-38; 2—25; 3—-6), Crocidura leucodon (1-17; 2-9), Crocidura suaveolens (1—
17; 2-18; 3-6), Rhinolophus ferrumequinum (2—1), Rhinolophus hipposideros (1-2; 2—1), Myotis mystacinus (1-4; 2—-6), Myotis
brandtii (1-1; 2—1), Myotis emarginatus (3—1), Myotis nattereri (1-1; 2—1), Myotis bechsteinii (1-5; 2—4), Myotis myotis (1-23; 2-30; 3—
7), Myotis blythii (1-2; 2-1), Vespertilio murinus (1-15; 2—10; 3-2), Eptesicus serotinus (1-32; 2-28; 3-4), Eptesicus nilssonii (3—1),
Pipistrellus pipistrellus (1-10; 2-9; 3-1), Barbastella barbastellus (1-13; 2-10), Plecotus auritus (1-3; 2-6), Plecotus austriacus (2—
1), Dryomys nitedula (1-37; 2-29; 3-5), Sicista betulina (1-17; 2—13; 3-5), Rattus rattus (1-3), Terricola tatricus (1-5; 2—4; 3-1),
Alexandromys oeconomus (1-1; 3—1), Chionomys nivalis (1-6; 2-5), Canis familiaris (1-1; 3—1), Martes foina (1-1; 2—1), Martes sp.
(1-1; 2-3), Mustela putorius (1-4; 2—7), Mustela eversmanii (1-1; 2—-2), Mustela vison (3—1), Felis catus dom. (1-3; 2—4; 3-4), Sus
scrofa (1-3), Cervus elaphus (2-1; 3-1), Capreolus capreolus (1-1), Capra ibex hircus (1-1), Ovis ammon aries (1-1; 3—1),
Podiceps cristatus (2—1), Podiceps grisegena (2—1), Podiceps nigricollis (2—1; 3-3), Ixobrychus minutus (2-1; 3-1), Nycticorax
nycticorax (2—1), Anser anser dom. (1-1), Anser fabalis (1-1), Mareca penelope (1-1), Anas acuta (2—1; 3-2), Aythya fuligula (2—1; 3—
3), Bucephala clangula (2—1), Anatidae sp. (1-12; 2—18; 3-2), Accipiter nisus (1-13; 2-8; 3-8), Pernis apivorus (2-2), Aquila
pomarina (3-1), Aquila sp. (3—1), Circus aeruginosus (3-2), Circus sp. (1-1; 2-2), Accipitridae sp. (1-1; 2—2; 3—1), Falco peregrinus
(1-4; 2—4; 3-1), Falco subbuteo (3-2), Falco sp. (1-3; 2-3), Tetrastes bonasia (1-18; 2—15; 3-5), Lyrurus tetrix (1-4; 2-8), Tetrao
urogallus (1-2; 2—4), Meleagris gallopavo dom. (3—1), Galliformes sp. (1-2; 3-1), Porzana porzana (1-10; 2-13; 3—7), Zapornia
parva (1-1; 2-1; 3-2), Porzana sp. (1-1), Rallidae sp. (1-1; 2-3), Charadrius dubius (1-2; 2-10; 3-1), Pluvialis apricaria (2—1; 3-1),
Tringa glareola (1-1; 2-3), Tringa ochropus (2—-1), Tringa sp. (1-4; 2-2), Actitis hypoleucos (1-20; 2—12; 3-5), Philomachus pugnax
(1-5; 2-2), Limosa limosa (1-1), Gallinago gallinago (1-5; 2—6; 3-6), Gallinago sp. (2—4), Lymnocryptes minimus (3—1), Limicolae
sp. (2—4), Chroicocephalus ridibundus (2—-2; 3—4), Sterna hirundo (1-1; 2-2; 3—1), Chlidonias niger (1-2; 2-2), Columba sp. (1-6),
Tyto alba (1-3; 2—4; 3-2), Asio flammeus (1-2; 2-3; 3-2), Otus scops (1-2), Aegolius funereus (1-17; 2—13; 3-3), Strix uralensis (1—
1, 2-3; 3-3), Caprimulgus europaeus (1-8; 2—12; 3-4), Apus apus (1-2; 2—1; 3-1), Coracias garrulus (2-3), Upupa epops (2-1),
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Tab. 1. Continuation.
Tab. 1. Pokracovanie.

Dryocopus martius (1-1; 2-8; 3-1), Picus canus (1-2), Picus viridis (2—2; 3-2), Dendrocopos major (1-1; 2-3), Dendrocopos
syriacus (1-1; 3—1), Dendrocopos medius (2—1), Dendrocopos leucotos (1-1), Jynx torquilla (1-1; 2-3; 3—1), Lullula arborea (1-18; 2—
12; 3-2), Hirundo rustica (1-4; 2-2; 3-1), Delichon urbicum (1-11; 2—12; 3-4), Riparia riparia (2-2), Anthus trivialis (1-4; 2-7),
Anthus pratensis (3—1), Anthus spinoletta (1-3), Motacilla alba (1-6; 2-8), Motacilla cinerea (2-2; 3—1), Bombycilla garrulus (2—1),
Lanius excubitor (1-1; 2-2; 3—1), Lanius collurio (1-19; 2—17; 3-3), Acrocephalus palustris (2-1; 3-1), Hippolais icterina (1-2), Sylvia
atricapilla (1-2; 2-3; 3-2), Sylvia sp. (1-1), Phylloscopus sibilatrix (1-2), Regulus sp. (2—1), Sylviidae sp. (1-6; 2-1), Muscicapa
striata (1-1; 2—1), Saxicola rubetra (2-1), Oenanthe oenanthe (1-2; 2-1), Phoenicurus ochruros (2—-2; 3—4), Turdus torquatus (1-13;
2-17; 3-7), Turdus iliacus (1-3; 2-3), Turdus sp. (2—2), Parus major (1-4; 2-3; 3—1), Periparus ater (3—1), Cyanistes caeruleus (2-2;
3—1), Lophophanes cristatus (3-2), Poecile palustris (1-2), Parus sp. (2—1), Sitta europaea (2—1; 3—1), Troglodytes troglodytes (1-1;
2-1), Cinclus cinclus (1-1; 2-1; 3-1), Emberiza citrinella (1-20; 2—22; 3—-10), Emberiza calandra (1-4; 2-2), Emberiza schoeniclus (1—
1, 2-2), Emberiza sp. (1-1), Fringilla coelebs (1-17; 2-13; 3-10), Carduelis carduelis (1-4; 2-5; 3-4), Carduelis spinus (3-1),
Carduelis cannabina (1-2; 2-2; 3-2), Carduelis chloris (1-2; 2—-2; 3-3), Pyrrhula pyrrhula (1-1; 2-1), Serinus serinus (1-1; 2-1),
Loxia curvirostra (1-2; 2-5), Fringillidae sp. (1-2), Passer domesticus (1-13; 2-14; 3-5), Passer montanus (1-1; 2—2; 3-3), Oriolus
oriolus (1-1; 2—1), Passeriformes sp. (1-43; 2-61; 3—10), Passeriformes sp. juv. (1-1), Aves sp. (1-1; 2-21; 3-2), Aves sp. juv. (1-6; 2—
8; 3-4), Bombina variegata (1-2), Bombina sp. (2—1), Bufo bufo (1-10; 2—14; 3-2), Bufotes viridis (1-3; 2-3; 3—1), Bufo sp. (1-2; 3—
1), Hyla arborea (1-5), Rana dalmatina (1-1; 2—-2), Rana arvalis (2—1), Pelophylax ridibundus (1-2; 2-3; 3-3), Anguis fragilis (1-1),
Lacerta viridis (1-9; 2-12; 3-3), Lacerta muralis (1-1; 2-5; 3-2), Lacerta sp. (1-4; 2-3; 3—1), Zootoeca vivipara (1-1; 2-2; 3-3),
Natrix natrix (1-4; 2—1), Colubridae sp. (1-1; 2-3; 3-2), Serpentes sp. (2—4), Pisces sp. (1-31; 2-31; 3-3), Hymenoptera sp. (1-1),
Coleoptera sp. (1-14; 2—14; 3—11), Astacus sp. (1-1), Limacidae sp. (1-6; 2-5; 3—1).

Note: Numerical data in the table are given in absolute values, and positive and negative deviations (e.g 1 +, 2+, 1 -, 2-) are marked
deviations from the mean (MDFM, Obuch 2001 ) for the species in these samples (see Methods).
Poznamka: Ciselné hodnoty v tabulke s uvedené v absolutnych hodnotéch, kladné a zaporné odchylky (1 +, 2+, 1 -, 2- a podobne)

su vyrazné odchylky od priemeru (MDFM, Obuch 2001 ) druhov vo vzorkach (pozri Metodiku).

creased by nearly half (R. temporaria, 23.3%), and the
share of M. arvalis increased less significantly (34.8%),
ut the representation of larger prey from the classes of
mammals increased significantly: northern white-
breasted hedgehog Erinaceus roumanicus, European
hare Lepus europaeus, R. norvegicus and A. amphibius,
as did the birds: Corvus cornix + frugilegus, grey
partridge Perdix perdix, common pheasant Phasianus
colchicus, domestic pigeon Columba livia domestica
and long-eared owl Asio otus. Some of these species
still form a large part of the diet of eagle-owls even in
period C (the last 30 years). This period is characterised
by a further decrease in the number of R. temporaria
(11.3%) and a slight increase in the share of M. arvalis
(37.3%), but the proportion of forest rodent species A.
flavicollis and M. glareolus has also increased, as has
the diversity of birds, particularly waterfowl species,
owls, and thrushes (genus Turdus) in particular from the
songbirds.

Comparison of Eurasian
cagle-owl diet composition
in several areas of Slovakia
A — Period more than 70 years ago (Table 2): In the
Liptov region we have finds of eagle-owls nests from

this period in the Nizke Tatry Mts, which were defores-
ted and grazed by sheep in the 16th—17th centuries:
from Demainovska dolina Valley, Janska dolina Valley,
the valley below Maluzina and from Komornicka dolina
Valley. R. temporaria (68.2%) had high predominance
in these finds, but the following mountain rodent species
also occurred: European snow vole (Chionomys nivalis),
northern birch mouse (Sicista betulina), hazel dormouse
(Muscardinus  avellanarius) and forest dormouse
(Dryomys nitedula). The Ural field mouse (4. microps)
also penetrated deeper into the mountains, and the
European hamster (Cricetus cricetus) occurred in the
finds from the edge of the Liptovska kotlina Basin. In
the Orava region, which has a mosaic of narrow fields,
meadows and pastures with discontinuous wooded en-
claves, the prevalence of R. temporaria (42.4%) was
lower, and M. arvalis had a higher proportion (29.0%),
as did R. norvegicus and A. amphibius among the larger
prey. In the Turiec area, eagle-owls nested on the border
of a more intensively-farmed basin, so there was a
greater share of rodents M. arvalis (32.2%), R. norvegi-
cus and M. musculus, and the hamster species C.
cricetus and common spadefoot toad (Pelobates fuscus)
still occurred here. In the Zilinska kotlina Basin and the
Rajecka kotlina Basin, the proportions of R. temporaria
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Obuch J: Spatial and temporal changes in the diet composition of the Eurasian eagle-owl (Bubo bubo) in Slovakia

comparing three historical periods

and M. arvalis were average, but the proportion of the
edible frog (Pelophylax cf. esculentus) was higher, as
was that of certain rodents: A. agrarius, M. glareolus
and 7. subterraneus and some birds: Eurasian skylark
(Alauda arvensis), common quail (Coturnix coturnix),
Eurasian jay (Garrulus glandarius) and common
magpie (Pica pica). In the lower valley of the Povazie
region, along with R. temporaria (25.0%), the toad
species P. fuscus was also more numerous among the
amphibians, in addition to the larger mammalian species
E. roumanicus, L. europaeus and C. cricetus and the
mouse species A. microps, as well as the larger bird spe-
cies P. perdix, the pigeons Columba palumbus and C.
oenas, and the owls A. otus and Strix aluco. In the
warmer Ponitrie basin, the eagle-owl diet featured a low
proportion of R. temporaria (10.8%), as larger prey
from the bird and mammal classes were available. In
contrast, on the crags along the outer perimeter of the
Muranska planina Plateau, where there is less arable
land and more meadows and pastures, the voles M. ar-
valis (41.9%) and A. amphibius dominated.

B — The period of Socialism, 30 to 70 years ago
(Table 3): fter the regime change in 1948, gradual
changes in land use followed due to the collectivisation
of agriculture, afforestation of pastures on steeper slopes
and more intensive breeding of small game. These
changes were manifested in the food strategy of the
Eurasian eagle-owls: they started leaving the mountain
locations and hunting for more prey in the foothills. The
Liptov and Turiec regions still had relatively high pro-
portions of R. temporaria (44.5% and 29.4% respect-
ively), as did Orava with M. arvalis (41.8%) and
together with the Horehronie and Spi§ regions also A.
amphibius. The lower parts of Povazie, Ponitrie and
Pohronie basins had higher proportions of larger species
of birds in the eagle-owl diet, in particular P. perdix, P.
colchicus, C. livia domestica, A. otus and C. cornix +
frugilegus, and among mammals mainly hedgehogs E.
roumanicus and hares L. europaeus. In the Ponitrie
basin, Spi$ region and the Slovensky kras karst area
there was higher representation of R. norvegicus and C.
cricetus, and locally also of European ground squirrel
(Spermophilis citellus). Among the dormice, the garden
dormouse (Eliomys quercinus) was more frequently
hunted in the Turiec area, and in the Slovensky kras arca
the dormice Glis glis and D. nitedula. Among the smal-
ler species of mice, Mus musculus was more numerous
in the Turiec area, 4. sylvaticus and A. flavicollis in the
Povazie and Ponitrie basins, and previously more
abundant occurrence of A. microps was narrowed to the
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territories of the Ponitrie basin, Spi§ region and Slov-
ensky kras area. In the latter area, the occurrence of P,
fuscus was more frequent as well, although previously it
was a more numerous amphibian also in the higher-
elevated basins.

C — Period of the last 30 years (Table 4): In the upper
basins of the Orava, Liptov and Horehronie regions,
arable land has been gradually transformed into grassy
surfaces since the 1990s. The decline in frogs in the
cagle-owl diet was compensated with a higher share of
voles M. arvalis and A. amphibius. In the Zilinska kot-
lina and Turiec basins, the progressive overgrowth of
grasslands by trees was manifested in increased repres-
entation of the forest species A. flavicollis and M. glare-
olus. The larger species E. roumanicus, L. europaeus, R.
norvegicus and C. livia domestica were more abund-
antly hunted depending on local conditions in different
parts of Slovakia. The occurrence of the species A. mi-
crops, C. cricetus and P. fuscus shifted to lower posi-
tions. During the Socialist period, the pheasant P
colchicus was also released into the wild in the Liptov
and Turiec basins, where it was decimated under the
pressure of predators and currently occurs only in the
lower basins. Special conditions occur in the drier Spi§
region, which lies in the rain shadow of the Tatra Mts;
for this reason the steppe species S. citellus, C. cricetus
and A. microps still occur here. In contrast, a peculiarity
of the lower valley of the Turna River in the Slovensky
kras area are ponds and water meadows, meaning that
aquatic bird species as well as the European water vole
A. amphibius are more abundantly represented here.

Changes in the Eurasian
cagle-owl diet in individual
areas of Slovakia

Orava (Appendix 2): Overall, the species M. arvalis
(37.5%), R. temporaria (28.8%) and A. amphibius
(11.6%) dominate in all three time periods. Birds have a
share of 7.6%. In the oldest period (A), the proportions
of frogs (R. temporaria, 42.4%) and murine rodents A.
sylvaticus, A. microps, A. agrarius and M. musculus
were significantly higher. Among the birds, the repres-
entation of the western jackdaw (Coloeus monedula), at
that time nesting in rocky massifs, was more numerous.
During the Socialist period (B), the proportion of frogs
was reduced by half (R. temporaria, 22.5%) and the
proportion of vole-type rodents M. arvalis and A. am-
phibius increased. A further 50 % decline in the incid-
ence of frogs in the most recent period (C) was caused
by the availability of larger prey from the mammalian



classes: E. roumanicus, R. norvegicus, Sciuris vulgaris,
Mustela nivalis and birds C. livia domestica, P. perdix,
Buteo buteo, A. otus, G. glandarius and C. cornix.

Liptov (Appendix 3): In total, R. temporaria
(58.1%), M. arvalis (19.0%) and A. amphibius (6.3%)
dominate in all periods. Birds have a 4.8% share. The
proportion of frogs (R. temporaria, 68.2%) was
extremely high in the oldest period (A), and this fell to
44.5% 1in the period of Socialism (B) and reaches only
4.0% in recently-sampled material (C). In period A, the
Ural field mouse (4. microps) penetrated high into the
mountains with pasturage. At the same time, the vole
Chionomys nivalis descended to the valleys from alpine
positions. In the Liptovska kotlina Basin, Eurasian
cagle-owls hunted the hamster C. cricetus. In the period
of Socialism (B), the mammals L. europaeus, Talpa
europaea, A. flavicollis, M. glareolus and M. nivalis
were more often hunted, and among the birds P. perdix,
F. tinnunculus, C. livia domestica, Columba palumbus,
Strix aluco, Turdus merula and Coturnix coturnix. In the
present period (C) the proportion of mammals E. rou-
manicus, R. norvegicus, A. amphibius and M. arvalis, is
increasing, and among the birds 4. otus, Vanellus vanel-
lus, Anas platyrhynchos, G. glandarius and Pica pica
are now more prevalent.

Turiec (Appendix 4): The dominance of M. arvalis
increased slightly from 32.3% in the oldest period (A)
to 44.4% in the present (C). In contrast, the share of R.
temporaria decreased from 40.0% in period A to 19.3%
in period C. In the oldest period other species of frogs
also appeared in the eagle-owl diet, but are currently ab-
sent: Pelophylax cf. esculentus and Pelobates fuscus. In
period A, murine rodents A. sylvaticus, A. microps and
M. musculus were more numerous, and currently the
forest species A. flavicollis and M. glareolus are more
abundant. At present, the proportion of birds (Aves) has
increased, in particular thrushes (Turdus), crows and
rooks (Corvidae), domestic pigeons (C. livia domest-
ica), partridges (P. perdix) and certain species of raptors
and owls. During the Socialist period (B), the propor-
tion of larger mammal species in the food of B. bubo in-
creased: E. roumanicus, R. norvegicus and A.
amphibius.

Zilinska kotlina Basin (Appendix 5): In total for all
periods, the species R. temporaria (36.6%) and M. ar-
valis (30.4%) were predominantly represented in the
cagle-owl diet, while birds (Aves) had 7.7% representa-
tion. The decline in the dominance of R. temporaria
from 43.5% in period A to 8.5% at present (C) is signi-
ficant. The proportion of small mice 4. microps, A.
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sylvaticus and M. musculus also fell, while the propor-
tion of A. flavicollis, A. agrarius and M. glareolus in-
creased. From the Socialist period (B) up to the present
(C), a higher representation of larger prey species has
persisted: E. roumanicus, L. europaeus, R. norvegicus,
A. amphibius, A. otus and C. livia domestica. Among the
birds, the following species were more numerous in the
period of Socialism (B): P. perdix, P. colchicus and C.
cornix + frugilegus, while in the latest period (C) the
share of the common kestrel F. tinnunculus and thrushes
(genus Turdus) has increased.

Povazie (Appendix 6). In the lower parts of the Vah
Valley, 1 collected material from eagle-owl pellets only
from older periods A and B, and in the last 30 years I
have not collected its food remnants in this area. The
share of R. temporaria was lower (25.0%) in the oldest
period (A) than in the higher-located valleys, and in the
period of Socialism it fell to 5.0%. Among the frogs, the
species P. cf. esculentus and P. fuscus were more abund-
antly represented in period A, and mammalian species
A. microps and C. cricetus were more prevalent then. In
the period of Socialism (B), the share of M. arvalis in
the Eurasian eagle-owl diet increased significantly from
20.2% to 35.6%, and similarly as in the Zilinska kotlina
Basin, the proportion of larger species of mammals and
birds increased, except for 4. amphibius. Carp-type fish
(Cypriniformes) were hunted more frequently in localit-
ies near the Vah River.

Ponitrie (Appendix 7): Similarly as in the Povazie
area, the Ponitrie areca has a warmer climate, but it is
drier. For this reason, even in the oldest period, the pro-
portion of R. temporaria was lower in the Eurasian
cagle-owl diet, dropping from 10.8% in period A to
0.3% in period C. The dominant species M. arvalis
(34.4%) showed a moderately declining trend (from
39.4% in period A to 27.5% in period C). The share of
small murine rodents decreased significantly. In the
period of Socialism (B) they were superseded by the lar-
ger rodent species A. amphibius and the birds P. perdix,
P. colchicus, C. cornix + frugilegus and A. otus. In the
latest period (C) mammals are more abundantly repres-
ented: E. roumanicus, R. norvegicus and C. cricetus, and
among birds the domestic pigeon C. livia domestica and
thrushes . The hare (L. europaeus, 2.5%) is evenly rep-
resented in the compared periods.

Pohronie (Appendix 8): The Pohronie region has
similar climatic conditions as the Povazie and Ponitrie
basins. The Hron Valley, however, is predominantly nar-
rower with less arable land. I have smaller samples of
cagle-owl food from this area, which, however, confirms
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a higher proportion of R. temporaria in the oldest period
(A) and the dominance of M. arvalis in the diet (29.2%)
and an increase in the proportion of larger prey in the
most recent period (C), particularly the species R.
norvegicus and E. roumanicus.

Muranska planina Plateau (Appendix 9): Eurasian
cagle-owls nested on the crags located around the
perimeter of the plateau in its warmer southern part and
in the colder part of the Horehronie basin. From the
latest period (C) I have samples only from the
Horehronie area. Only meadows and pastures feature
here, and arable land is nearly absent. In the oldest peri-
od (A), smaller prey was represented mainly in the high
proportion of M. arvalis (41.9%), R. temporaria
(28.8%) and A. sylvaticus. The decline in their repres-
entation during the Socialist period (B) was mainly off-
set by an increase in the proportion of 4. amphibius and
birds. The proportion of larger prey, mainly 4. amphibi-
us and R. norvegicus, has further increased in the last 30
years (period C).

Spis (Appendix 10): This extensive area from Slov-
ensky raj National Park in the south to the Pieniny Mts
in the north has a cold but drier climate due to the rain
shadow of the Tatra Mts and the connection with the
Galicia area in southern Poland. The oldest eagle-owl
food samples (period A) come from the Slovensky raj
National Park. In them there are high proportions of R.
temporaria (49.5%) and A. amphibius and a low repres-
entation of M. arvalis (10.2%). Samples from the last 30
years (C) are from the Drevenik Crags with a low pro-
portion of R. temporaria (0.15%) but a high share of M.
arvalis (38.4%). Among the larger mammalian species
are R. norvegicus, C. cricetus, S. citellus, E. roumanicus
and L. europaeus and among birds P. perdix, A. otus and
the Corvidae.

Rimavska kotlina Basin (Appendix 11): Eurasian
cagle-owls nest around the perimeter of the Rimavska
kotlina Basin in the Cerova vrchovina and Revucka
vrchovina Uplands. I have food samples from this area
only from the last 70 years (B and C), when the species
M. arvalis (25.3%) and R. norvegicus (20.7%) domina-
ted, the proportion of birds was higher (Aves, 22.0%)
and the frog R. temporaria lower (1.0%). More signific-
ant differences between the periods occurred in the pro-
portion of Apodemus mices: in the period of Socialism,
the species A. flavicollis and A. sylvaticus were more
numerous, and the proportion of A. agrarius is currently
increasing.

Slovensky kras Karst (Appendix 12): Eurasian
cagle-owls nest on crags around the perimeter of the
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karst plateaux bordering with an agricultural landscape
and having a warm climate. In the valley of the Turna
River there are larger ponds and water meadows. In the
older eagle-owl food samples (period A) the representa-
tion of M. arvalis was higher (over 30%); in period B
also mice (genus Apodemus), rats (R. norvegicus) and
hamsters (C. cricetus). In the most recent period (C) the
share of A. amphibius has increased, among birds the
species C. livia domestica, C. cornix + frugilegus and
aquatic species, and among frogs the species P. fuscus.
Larger species of mammals E. roumanicus, L.
europaeus and S. citellus and birds P. perdix and A. otus
are evenly represented in the eagle-owl diet in the com-
pared three time periods.

Discussion

When determining the age of bones from food residues
of Eurasian eagle-owls in their nests, a problem arises
due to their mixing of the upper layer to a depth of 5-10
cm when digging the nesting hole. After a certain time,
the deeper layer is no longer disturbed; it is harder, so it
can be separated, collected independently and assigned
to an older period. Below shallow overhangs, after
filling the sediment to a certain height, the eagle-owls
leave the nest and settle elsewhere in the same rock
massif. For example, at PleSovice (near Blatnica in the
Turiec basin) they successively used eight places for
nesting, where more than 10,000 food items were accu-
mulated over more than 200 years. Sometimes,
however, alternating of several places occurred in the
same time period. In Komornicka dolina Valley in the
Liptov region, they used four locations for nesting and
at an additional three sites there were bones from their
pellets (Kudla et al. 2019). After afforestation of the
surrounding pastures during the Socialist period, they
flew lower down into the basin for food, but after the
crags became shaded by forest growth, they left the
area. In most other localities, there were fewer suitable
nesting sites and the eagle-owls used only one or two
locations for a long period. In the Turiec basin, the
Sokol locality was the most suitable place for nesting,
where bones from 3,556 prey items were accumulated.
After the nest was crushed by a large boulder, the eagle-
owls left it and in the following years nested in less
suitable habitats. In the Liptov and Turiec regions there
were several suitable nesting habitats deeper in the
mountains, which were abandoned after afforestation of
the surrounding meadows and pastures caused the
cagle-owls to move to less suitable places on the edge
of the basins. There are fewer food remnants left by
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Eurasian eagle-owls in these places, which indicates
little successful nesting due to predation of young ecagles
by carnivores or birds of prey. In the Zilinska kotlina
Basin, the majority of the nests used during the Socialist
period (B) have since been abandoned, based on inspec-
tions made in the last ten years. However, monitoring by
vocalising indicates the eagle-owls have not left these
localities completely, but they are probably nesting in
less suitable habitats (Kicko 2017). At present, it is
difficult to find crags at the edge of the mountains which
climbers do not frequent, hikers do not adapt as view-
points, or the inhabitants of the surrounding villages do
not use as a picnic places. Most of the Eurasian eagle-
owl food residues come from nests, and for the above
reasons we obtained significantly less food samples
from the latest period (C) than from the previous two
periods.

From period A, we made most finds of eagle-owl
pellets in higher mountain locations, where there was a
lack of larger prey and they were forced to use frogs to
successfully rear their young. The advantage here was
safe nesting sites. From period B, the nests were closer
to intensively-farmed land with larger prey available,
but with the risk of persecution by hunters due to the
owls preying on small feathered and furry game, al-
though by a decree from 1965 the Eurasian eagle-owl
belonged among the protected animal species. In period
C, a decline in animal production occurred and thus a
reduction in the food supply in abandoned farmyards
and successive overgrowth of pastures in the foothills.
The nesting of Eurasian eagle-owls in lowlands with an
absence of crags, in abandoned buildings (Hrtan 2010),
in the nests of raptors or in huts (Mihék & Liptak 2010)
is being increasingly observed. There is a strong popula-
tion of eagle-owls at present in northern Germany,
where there are no crags suitable for nesting at all (e.g.
Lindner 2010). The Eurasian eagle-owls have nested in
areas with the absence of crags in the past, as evidenced
by their long-term monitoring in the Nizky Jesenik Hills
in Moravia (Suchy 1980, 1990). 1 obtained a larger
number of small samples from 14 less suitable habitats
from period C in the Ponitrie area, where L. Snirer de-
voted himself intensively to studying their nesting.

My material summarizing the diet of the Eurasian
eagle-owl in the territory of Slovakia over the last 200
years is a testimony to changes in the composition of
fauna, especially birds and mammals, depending on
changes in the economic use of land by humans. The
shift from higher elevated basins in the north of Slov-
akia to lower locations in southern areas due to success-



ive overgrowth of meadows and pastures is most pro-
nounced in the increasing incidence of small mammali-
an species 4. microps and C. cricetus, and frogs of the
species P. fuscus in the owls' diet. A marked decline in
incidence of the garden dormouse (Eliomys quercinus)
is evident over the whole territory. In contrast, the
current state is in line with the abundance of A.
amphibius and E. roumanicus at higher elevations, and
birds now feature more often among the prey of cagle-
owls, for example, the domestic pigeon (C. livia
domestica) and thrushes, but also various species of
birds linked to the aquatic environment.

We processed similarly rich material from the recent
and subrecent period in the area of central Norway
(Obuch & Bangjord 2016). Frogs (R. temporaria,
36.7%) also dominated in a nest found at Hommelvik
from a period of 300 years ago. Large numbers of this
species are still present, especially in localities along the
sea coast (e.g. Ormhaugfjellet, R. temporaria, 50.7%).
This species was introduced on Fraya Island 30 years
ago and has become an important part of the nutrition of
juveniles, although larger prey is available there, partic-
ularly marine bird species. The significant decline in R.
temporaria in the diet of eagle-owls in Slovakia may
therefore be partly associated with the decrease in this
species over the last 30 years, similarly as reported by
Jetabkova & Zavadil (2020) in the Czech Republic. At a
site on Halmeya Island the oldest layer of bones in the
nest of an Eurasian eagle-owl dates back to 2500 years
ago, and the next layer is from the period when the is-
land was inhabited by the Vikings in the Middle Ages.
At present, the island is uninhabited and overgrown
with bushes. Changes due to the human settlement of
the island are reflected in the composition of the food of
the Eurasian eagle-owl in this locality. In the original
steppe areas, e.g. in southern Kyrgyzstan (Obuch & Ry-
bin 1993) or in Iran (Obuch 2014), the rich spectrum of
prey of this apex predator indicates the spatial diffusion
of native species of mammals depending on habitat con-
ditions, although these too have been influenced by hu-
man activity down the millennia.
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Appendix 1. Record of Eurasian eagle-owl food samples used in summaries based on area and period. Key: 1-11: areas; A: period
> 70 years, B: 70 to 30 years ago, C: < 30 years; loc.: locality, sample date.

Priloha 1. Zoznam vzoriek potravy vyra skalného, pouzitych pri sumarizacii podia oblasti a obdobi. Vysvetlivky: 1 — 11: oblasti; A:
obdobie > 70 rokov, B: pred 30 — 70 rokmi, C: < 30 rokov; k.u., lokalita, datum zberu.

1. Orava, Orava river valley, from 450 m a.s.l. (Parnica) up to 900 m a.s.l. (Zuberec). Climate: moderately warm to moderately cool,
damp.

A. Zazriva, Havrania skala, 22.8.1995; Parnica, Bralo, 28.5.1980, 22.8.1995; Istebné, Ziar, 14.10.1996; Jasenova, Brestova,
14.10.1977; Vy$ny Kubin, dolina (valley) pod Chogom, 14.10.1977; Podbiel, Cervena skala (rock), 10.8.1995.

B. Parnica, Bralo, 27.5.1980; Istebné, Ziar, 11.9.1994; Zagkov, dolina Uhlisko, 18.5.1994, 8.12.2015; Dolny Kubin, Sriiacie,
17.5.1994; Pucov, Zlepence, 17.5.1994; Oravsky Podzamok, hradna brala (castle crag), 9.8.1995; Kriva na Orave, Ostry vrch,
10.8.1995; Kriva na Orave, Priboj, 18.5.1995; Podbiel, Podbielska skala, 21.6.1978; Oravsky Biely Potok, lom (quarry), 18.5.1994;
Habovka, Blatna dolina, 11.8.1995; Zuberec, Uplaziky, 1.9.1990; Tvrdo$in, Krasna Horka, 29.4.1995; Sedliacka Dubova, 6.6.1995.

C. Parnica, Bralo, 11.6.2015; Jasenova, Brestova, 17.5.1994, Trstena, lom, 11.8.1995, 14.6.,2009; Oravska Jasenica, Bredovka,
19.5.1994, lom, 19.5.1994; Sihelné, Hradok, 19.5.1994.

2. Liptov, upper Vah river valley, from 500 m a.s.l. (Likavka) up to 750 m a.s.l. (Maluzind). Climate: moderately warm to moderately
cool, damp.

A. Valaska Dubova, Soliska, 26.5.1977; Liptovské Revlce, Zelena dolina, 15.5.1986; Liptovska Stiavnica, Komornicka dolina,
Mladucha, 22.4.2019, Cetné, 21.10.2018, 13.6.2020; Deméanovska dolina, Zbojnicka jaskyfia (cave), 12.9.1982; Liptovsky Jan,
Janska dolina, jaskyna Tunelova, 29.7.2008, dolina Bielo 18.9.2008, april 2020; Maluzina, jaskyna Maluzinské okno, 19.4.2016.

B. Ludrova, Sokolka, 11.7.1976; Lucky, 1.7.1977; Turik, 1.5.1978; Likavka, Valovy, 13.10.1977; Kvacany, Kvacianska dolina,
1.6.1992; Liptovska Stiavnica, Komornicka dolina, Mladucha, 28.11.2018, Veza, jun 2019, Cetné, 22.4.2020; Liptovsky Jan, dolina
Bielo, april 2020; Liptovsky Hradok, Borova sihot’ (watermeadows), 17.8.2017.

C. Prosiek, Prosiecka dolina, 19.7.1995; Podturen, obora (game reserve), 26.8.2013, 17.8.2017; Liptovsky Hradok, Borova sihot,
1.5.2010; Hybe, 6.5.2009; Svarin, 1.11.2010.

3. Turiec, borders of Tur&ianska kotlina Basin and Velka Fatra Mts and Ziar Hills, from 450 m a.s.l. (Krpelany) up to 600 m a.s.l.
(Vricko). Climate: moderately warm, damp.

A. Necpaly, Havrania skala, 3.9. 1976; Blatnica, Zelenova skala, 2.9. 1976; Blatnica, PleSovica, hniezda (nest) 1, 2, 3, september
1976, Mo$ovce, Mosovské Cervené, 30.5.1991; Slovenské Pravno, Sokol, 29.8.1976; Vricko, Vrania skala, 2.7.1979.

B. Krpelany, Sokol, 5.6.1982; Sklabinsky Podzamok, Katova skala, 19.4.1992; Beld, zaciatok doliny (upper valley), 19.4.1992;
Necpaly, Nosakova, 3.9.1976; Blatnica, Blatnicky hrad, 23.10.1975; Blatnica, PleSovica, 30.10.1977, 3.5.1990,19.8.1992, 9.6.2004;
Socovce, Marské visky (heights), 1982; Ondrasova, Moskovské skaly, 21.11.1976, 26.12.1979; Slovenské Pravno, Sokol, 7.4.1980,
1.11.1996.

C. Krpelany, Sokol, 6.8.1997, Bela, zaciatok doliny, 7.6.1995, 31.5.1996, 30.6.2015, 27.2.2019, 21.8.2019; Necpaly, Nosakova,
25.4.1994, 31.5.1996, 11.7.1997,17.9.2017, 2.9.2019; Platnica, Blatnicky hrad (castle), 29.4.1998; Blatnica, PlesSovica, 22.4.1994,
9.6.1995, 11.7.1997, 1.6.2004, 8.9.2009, 15.7.2015; MoSovce, lom, 16.9.1996, 24.9.1997, 17.4.2015, 20.2.2019; Raksa, lom,
9.4.2015, 9.7.2015; Socovce, Marské visky, 1995; Ondrasovd, MoSkovské skaly, 2.5.1994, 18.10.1996, 11.7.1997, 16.7.2006,
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Appendix 1. Continuation.
Priloha 1. Pokracovanie.

17.6.2015, Slovenské Pravno, Sokol, 21.11.1996, 11.7.1997.

4. Zilinska kotlina Basin, Vah river valley from Streéno to Bytéa, Rajéianka and Varinka, from 300 m a.s.l. (Bytda) up to 550 m a.s.l.
(Terchova). Climate: moderately warm, damp.

A. Stre¢no, hrad, 10.6.1977; Stranavy, karfion Hyrov (canyon), 28.3.1979; ViSnové, Valentinov diel (part), 25.3.1978, 22.3.1979, Turie,
Turska dolina, 10.8.1978; Poluvsie, Kozol, 21.6.1980; Rajecké Teplice, Skalky, september 1977, 25.7.1978; Jabloriové, dolina Javor,
5.8.1978.

B. Terchova, Tiesnavy, 13.7.1976, Stre¢no, hrad, 8.6.1977, 1.8.1978, 12.11.2016; Turie, Turska dolina, 10.8.1978, Porubka, Slne¢né
skaly, 25.6.1978; Lietava, 26.3.1978; Rajecka Lesna, Vraniny, 11.8.1978; Hricovské Podhradie, Hriovsky hrad, april 1977; Pastina
Zavada, 1.10.1976, Hiboké, 4.10.1978, 9.7.1982; Jablorové, dolina Javor, 30.10.1983; Sulov, Rohac¢, 24.4.1977.

C. Krasfany, Kurska dolina, 13.11.2018; Stre¢no, hrad, december 2016, Stranavy, Kojsova, 22.11.2016, Visrové, Hoblik, 23.5.2017,
august 2017; Lietava, 13.11.2018.

5. Povazie area, Vah river valley from Povazska Tepla to Trencin, from 210 m a.s.l. (Trencin) up to 650 m a.s.l. (VrSatecké
Podhradie). Climate: warm to moderately warm, moderately damp.

A. Povazska Tepla, Velky Manin, 5.10.1986; BeluSské Slatiny, Ostré visky, 26.2.1978, 13.3.1982; Mojtin, 2.3.1978; Pruzina,
Predhorie, 13.11.1976.

B. Povazska Tepla, Velky Manin, 19.7.1983; Uhry, Klapy, 5.11.1977; BeluSské Slatiny, Ostré visky, 13.3.1982, 27.11.1982; VrSatecké
Podhradie, Vrsatec, 26.12.1978, 6.10.2015; Cierna Lehota, 3.3.1979; Slatinka nad Bebravou, 10.12.1977, 8.1.1983; Tren&in, Skalka,
6.8.1983.

6. Ponitrie area, Nitra river valley as far as Nitra town, from 230 m a.s.l. (Ladice) up to 500 m a.s.l. (VySehradné). Climate: warm to
moderately warm, moderately damp.

A. Malé Krsteriany, Velky Vrch, 4.3.1979, 8.9.1980; Kla¢no, 30.9.1979; VySehradné, 4.12.1979.

B. Malé Krstenany, lom, 4.3.1979; Razto¢no, 17.7.1979;VysSehradné, 4.12.1979.

C. Malé Krstenany, Velky Vrch, 28.2.1995, 18.5.2010, 28.4.2013, 29.5.2013, 4.8.2013; Malé Krstefiany, Chalmova, 28.2.1995,
9.4.2010, 12.5.2010, 22.6.2012, 11.5.2014; Klatova Nova Ves, 28.2.1995, 18.5.2010, 2.6.2012, 19.5.2013, 14.3.2015, april 2016;
Opatovce nad Nitrou, 27.4.2005; Partizanske, sala$ (sheepfold), 21.5.2010, 21.5.2014; Nitrianske Rudno, lom, 18.5.2012; Krasna
Ves, lom, 2.6.2012, 12.5.2013, 24.5.2014, 9.5.2015; Zavada, 19.5.2013, 8.5.2014; Turcianky, 19.5.2013; Horné Otrokovce,
28.6.2014, 3.5.2016; Badice, 1.5.2014; Krn¢a, lom, 14.3.2015, 28.2.2016; Ladice, 4.5.2015; Jelenec, 4.5.2015.

7. Pohronie area, Hron river valley, from 170 m a.s.l. (Malé Kozmalovce) up to 430 m a.s.l. (Nemecka). Climate: warm, moderately
damp.

A. Nemecka, 27.2.2017.

B. Bud&a, Boky, 10.10.1975; Slovenska Lub&a, Supinska skala, 11.7.1978; Lugatin, tabor (camp), 16.2.2017.

C. Budga, Boky, 16.4.2004; Slovenska Lubga, Supinska skala, 27.2.2017; Lehétka pod Brehy, Szabova skala, oktdbere 1996; Horsa,
9.4.2019, Malé Kozmalovce, lom, 27.2.2020.

8. Murariska planina Plateau, southern and northern borders of the plateau, from 400 m a.s.l. (Muran) up to 900 m a.s.l. (Telgart).
Climate: moderately warm to moderately cool, damp.

A. Pohorelska Ma$a, Masianske skalky, Obuch 1978; Murariska Huta, Tesna skala, 9.4.1979; Telgart, Dlhy Vrch, 29.4.1979.

B. Tisovec, Hradova, 30.10.1976; Tisovec, Certova dolinka, 27.4.1978; Muran, Javorni¢kova dolinka, 15.5.1978; Muraf, dolinka
Bodolova, 1.8.1980; Zlatno, dolina Zlatnica, 25.10.2001; Telgart, Homola, 13.6.1979, 1.10.2001.

C. Zlatno, dolina Zlatnica, 25.10.2001, 13.8.2003; Valkoviia, Zlatnianske skaly, 29.6.2000, 17.8.2003, 2.8.2005, 17.5.2017.

9. Spis region, Slovensky raj National Park, Poprad, Hornad and Hnilec river valleys, from 430 m a.s.l. (Zehra) up to 900 m a.s.l.
(Zdiar). Climate: moderately warm to moderately cool, moderately damp to damp.

A. Stratena, Stratensky tunel, 9.7.1990; Vernar, 12.5.2014.

B. Vernar, Vernarska tiesfiava (ravine), 26.10.1994; Spigské Podhradie, Drevenik, 16.9.1976; Zdiar, Monkova dolina, 31.7.1997.

C. Zehra, Drevenik, 8.4.2014, 14.7.2014; Haligovce, Haligovské skaly, 23.9.2003.

10. Rimavska kotlina Basin, borders of Cerova and Revicka Uplands, from 190 m a.s.l. (Bretka) up to 280 m a.s.l. (Siatorska
Bukovinka). Climate: warm, moderately damp.

B. Belina, Belinska skala, april 1981; Bretka, Prielom Murariky, 10.7.1992.

C. Belina, Belinska skala, 27.6.1995; HruSov, lom (quarry), 9.4.1998; Driencany, lom, 2.6.1995, 20.6.1996, 10.9.1997, 23.9.1998,
14.4.1999; Gemerské Dechtare, Bagova skala, 21.4.1998, 2.6.2000, 20.9.2006; Siatorsk& Bukovinka, lom, 22.4.1998; Bulhary, lom,
19.9.2006; Husina, lom, 19.9.2006; Velké Dravce, 19.9.2006.

11. Slovensky kras Karst area, lower borders of karst plateaux, from 180 m a.s.l. (Drienovec) up to 260 m a.s.l. (Jasov). Climate:
warm, moderately damp.

A. Zadiel, Zadielska dolina, 19.9.1976.

B. Zadiel, Zadielska dolina, 19.9.1976; Jasov, jaskyna, 19.9.1976, 18.9.1991; Debrad, Hatiny, 25.6.1977, 18.9.1991; Hrhov, Pod
Kresanym, 29.10.1981.

C. Zadiel, Zadielska dolina, 12.5.1994; Debrad, Hatiny, 1996; Hrhov, Dolny Vrch, 30.3.2015; Drienovec, lom, 11.9.1997; PleSivec,
lom, 27.8.1996.
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Appendix 2. Comparison of Eurasian eagle-owl diets over three historical periods in the Orava region.
Priloha 2. Porovnanie potravy vyra skalného z troch obdobi na Orave.

obdobie (roky pred) / period (years ago) A: >70 B: 30-70 C: <30 > %
period No. / obdobie €. 1 2 3

taxa / taxéon

Rana temporaria (n/ks) il 2369 1- 1733 2- 181 4283 28.83
% 42.42 22.53 11.45

Apodemus sylvaticus ilF 349 1- 168 2- 13 530 3.57
Apodemus microps 1+ 51 3- 0 1- 0 51 0.34
Apodemus agrarius 1+ 85 1- 34 1- 3 122 0.82
Mus musculus ilF 85 2- 1 1- 1 97 0.65
Coloeus monedula 1+ 27 1- 16 3 46 0.31
Turdus merula 1- 2 1+ 28 4 34 0.23
Turdus philomelos 1- 22 ilF 57 5 84 0.57
Cypriniformes sp. 1- 1 1+ 17 18 0.12
Arvicola amphibius 1- 304 1+ 1184 1+ 228 1716 11.55
Erinaceus roumanicus 1- 21 42 2+ 41 104 0.70
Rattus norvegicus 1- 74 196 il 96 366 2.46
Microtus arvalis (n/ks) 1- 1620 3212 1+ 742 5574 37.52
% 29.01 41.76 46.93

Sciurus vulgaris 10 18 il 9 37 0.25
Mustela nivalis 7 15 1+ 8 30 0.20
Columba livia dom. 2- 3 31 ilF 15 49 0.33
Perdix perdix 24 42 1+ 19 85 0.57
Buteo buteo 1- 3 9 1+ 9 21 0.14
Asio otus 1- 10 37 1+ 17 64 0.43
Garrulus glandarius 1- 5 18 il 10 33 0.22
Turdus pilaris 1- 7 31 1+ 19 57 0.38
Corvus cornix + frugilegus 1- 45 100 17 162 1.09
Turdus viscivorus 1- 3 14 4 21 0.14
Sturnus vulgaris 1- 0 7 4 11 0.07
Anas platyrhynchos 1- 0 8 5 13 0.09
Apodemus flavicollis _________________________ ] 189 ] 185 . 2 9 353 . 2.38
Lepus europaeus 24 49 13 86 0.58
Talpa europaea 21 37 4 62 0.42
Alauda arvensis 22 26 4 52 0.35
Muscardinus avellanarius 8 23 2 33 0.22
Coturnix coturnix 17 12 4 33 0.22
Myodes glareolus 13 15 3 31 0.21
Scolopax rusticola 8 19 3 30 0.20
Falco tinnunculus 8 15 4 27 0.18
Microtus agrestis 10 10 5 25 0.17
Turdus torquatus 10 10 3 23 0.15
Strix aluco 10 9 2 21 0.14
Terricola subterraneus 5 16 21 0.14
Glis glis 5 12 4 21 0.14
Columba palumbus 4 15 19 0.13
Pica pica 4 9 4 17 0.1
Salmo trutta 3 12 1 16 0.11
Vulpes vulpes 4 6 6 16 0.11
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Appendix 2. Continuation.
Priloha 2. Pokracovanie.

obdobie (roky pred) / period (years ago) A: >70 B: 30-70 C: <30 > %
period No. / obdobie ¢. 1 2 3

taxa / taxon

Dryomys nitedula 5 10 15 0.10
Mustela erminea 1 7 5 13 0.09
Sorex araneus 3 8 2 13 0.09
Neomys fodiens 7 6 13 0.09
Sicista betulina 1 8 2 11 0.07
Emberiza citrinella 2 8 1 11 0.07
Mammalia 1- 2896 5296 1200 9392 63.21
Aves 1- 306 625 1+ 191 1122 7.55
Amphibia, Reptilia, Pisces 1+ 2381 1- 1768 1- 190 4339 29.20
Evertebrata 2 3 0 5 0.03
> 5585 7692 1581 14,858 100.00
Diversity Index H' 1.94 2.04 2.16 2.1

Others prey species (Period no.—no. of items): Ostatné druhy (Obdobie ¢.—pocet):

Sorex minutus (2-2), Neomys anomalus (1-1; 2—1), Crocidura leucodon (1-1), Crocidura suaveolens (1-1; 2—1), Myotis nattereri (2—
1), Myotis myotis (1-2; 2-3), Myotis blythii (1-1), Vespertilio murinus (1-1; 2—1), Eptesicus serotinus (1-5; 3—1), Nyctalus noctula (2—
1), Pipistrellus pipistrellus (3—1), Plecotus auritus (2-3), Eliomys quercinus (1-4; 2—1), Micromys minutus (1-1; 2-1; 3-1), Ondatra
zibethicus (2-5), Terricola tatricus (1-3), Chionomys nivalis (2-3), Martes foina (1-1), Mustela putorius (1-2; 2—1), Felis catus dom.
(1-1), Cervus elaphus (3—1), Tachybaptus ruficollis (2-1), Ixobrychus minutus (2—1), Anas crecca (2-2), Anas querquedula (1-1; 2—
3; 3-1), Aythya fuligula (3-2), Anatidae sp. (3—1), Accipiter gentilis (1-1), Falco subbuteo (3-2), Tetrastes bonasia (1-3; 2-3; 3—1),
Lyrurus tetrix (2—1), Tetrao urogallus (2-2), Galliformes sp. (1-1; 3—1), Rallus aquaticus (1-2; 2-1), Porzana porzana (1-1; 2-1),
Crex crex (1-2; 2-4; 3-1), Gallinula chloropus (1-1; 2-3; 3-2), Fulica atra (1-1), Charadrius dubius (2-2), Vanellus vanellus (2-5; 3—
4), Actitis hypoleucos (1-5; 3—1), Philomachus pugnax (1-1; 2—1), Gallinago gallinago (2—1), Limicolae sp. (2—1), Columba oenas (1-
5), Streptopelia decaocto (2—6; 3-3), Streptopelia turtur (1-2; 2-3), Cuculus canorus (1-1; 3-2), Tyto alba (1-1; 2—1), Bubo bubo (1-
2; 2-3), Aegolius funereus (1-2; 2—-2; 3—1), Athene noctua (1-1), Caprimulgus europaeus (2—1; 3-1), Dryocopus martius (1-1; 2—1),
Jynx torquilla (1-1), Lullula arborea (1-2; 2-2), Galerida cristata (1-1; 2—1), Hirundo rustica (3—1), Delichon urbicum (1-1; 2—6; 3—1),
Riparia riparia (2-2), Anthus trivialis (1-3; 2-3), Bombycilla garrulus (2—1), Lanius collurio (1-7; 2-3), Sylvia atricapilla (1-1),
Regulus sp. (2—-1), Muscicapa striata (1-1), Erithacus rubecula (2—7; 3—1), Turdus iliacus (2-2), Parus major (2-1), Cyanistes
caeruleus (2—1; 3—-1), Emberiza calandra (2-1), Fringilla coelebs (1-2; 2—4; 3-2), Carduelis carduelis (2-3; 3-2), Carduelis
cannabina (2—1), Carduelis chloris (1-1), Pyrrhula pyrrhula (2-1), Coccothraustes coccothr. (1-3), Serinus serinus (1-1), Loxia
curvirostra (1-1; 2—1), Fringillidae sp. (1-1), Passer domesticus (1-1; 2-3; 3-2), Nucifraga caryocatactes (1-2; 2—4), Passeriformes
sp. (1-5; 2-5; 3-1), Aves sp. (1-1; 2—1), Aves sp.juv. (1-1; 2—1; 3—1), Bombina sp. (2—1), Bufo bufo (1-1; 3-2), Pelophylax cf.
esculentus (1-2), Lacerta agilis (1-4; 2-1; 3-2), Lacerta sp. (2-2; 3—1), Colubridae sp. (3—1), Pisces sp. (1-1; 2-2; 3-2), Coleoptera
sp. (2-1), Limacidae sp. (1-2; 2-2).

Note: Numerical data in the table are given in absolute values, and positive and negative deviations (e.g 1 +, 2+, 1 -, 2-) are marked
deviations from the mean (MDFM, Obuch 2001 ) for the species in these samples (see Methods).

Poznamka: Ciselné hodnoty v tabulke s uvedené v absolutnych hodnotéch, kladné a zaporné odchylky (1 +, 2+, 1 -, 2- a podobne)
su vyrazné odchylky od priemeru (MDFM, Obuch 2001 ) druhov vo vzorkach (pozri Metodiku).
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Appendix 3. Comparison of Eurasian eagle-owl diets over three historical periods in the Liptov region.
Priloha 3. Porovnanie potravy vyra skalného z troch obdobi na Liptove.

obdobie (roky pred) / period (years ago) A: >70 B: 30-70 C: <30 > %
period No. / obdobie ¢. 1 2 3

taxa / taxén

Rana temporaria (n/ks) 7719 1- 2567 4- 27 10,313 58.06
% 68.20 44.47 4.02

Apodemus microps I 144 1- 27 1- 0 171 0.96
Apodemus agrarius il 63 1- 13 1 77 0.43
Lepus europaeus 1- 38 1+ 47 5 90 0.51
Talpa europaea 1- 20 1+ 32 2 54 0.30
Apodemus flavicollis 103 il 86 5 194 1.09
Myodes glareolus 1- 16 1+ 21 37 0.21
Mustela nivalis 1- 12 1+ 43 2 57 0.32
Mustela erminea 1- 4 1+ 12 16 0.09
Perdix perdix 2- 9 1+ 34 6 49 0.28
Falco tinnunculus 1- 5 1+ 16 3 24 0.14
Columba livia dom. 2- 7 1+ 35 6 48 0.27
Columba palumbus 2- 4 1+ 41 45 0.25
Strix aluco 1- 6 1+ 17 1 24 0.14
Turdus merula 1- 2 1+ 11 3 16 0.09
Corvus cornix + frugilegus 2- 13 1+ 66 7 86 0.48
Rattus norvegicus 2- 39 ilF 159 EFF 68 266 1.50
Erinaceus roumanicus 2- 15 1+ 43 2+ 32 90 0.51
Arvicola amphibius 1- 397 1+ 624 1+ 101 1122 6.32
Asio otus 2- 5 ilF 26 il 9 40 0.23
Vanellus vanellus 2- 1 1+ 12 1+ 6 19 0.11
Pica pica 2- 0 1+ 13 1+ 5 18 0.10
Microtus arvalis 1786 1274 il 306 3366 18.95
Anas platyrhynchos 1- 0 3 1+ ® 8 0.05
Garrulus glandarius 1- 5 10 1+ 10 25 0.14
Turdus pilaris 1- 7 13 5 25 0.14
Salmo trutta 52 1- 14 66 0.37
Apodemus sylvaticus 281 165 1- 8 454 2.56
Mus musculus ™R T T b2 | R 051"
Microtus agrestis 32 16 1 49 0.28
Terricola subterraneus 28 19 1 48 0.27
Alauda arvensis 24 13 3 40 0.23
Sciurus vulgaris 20 18 1 39 0.22
Muscardinus avellanarius 26 10 3 39 0.22
Coturnix coturnix 20 18 1 39 0.22
Turdus philomelos 18 15 5 38 0.21
Coloeus monedula 18 15 33 0.19
Scolopax rusticola 17 10 27 0.15
Dryomys nitedula 19 5 2 26 0.15
Glis glis 12 12 1 25 0.14
Eliomys quercinus 17 7 1 25 0.14
Cricetus cricetus 18 4 22 0.12
Tetrastes bonasia 12 4 16 0.09
Neomys fodiens 5 9 1 15 0.08
Crex crex 7 7 14 0.08
Vulpes vulpes 5 6 2 13 0.07
Turdus viscivorus 9 4 13 0.07
Sicista betulina 10 2 12 0.07
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Appendix 3. Continuation.
Priloha 3. Pokracovanie.

obdobie (roky pred) / period (years ago) A: >70 B: 30-70 C: <30 > %
period No. / obdobie ¢. 1 2 3

taxa / taxén

Accipiter gentilis 8 4 12 0.07
Micromys minutus 9 2 11 0.06
Delichon urbicum 8 2 1 11 0.06
Bufo bufo 8 3 11 0.06
Mammalia 1- 3212 1+ 2717 1+ 547 6476 36.46
Aves 1- 294 1+ 464 2+ 91 849 4.78
Amphibia, Reptilia, Pisces 7808 1- 2591 4- 33 10,432 58.73
Evertebrata 4 1 0 5 0.03
> 11,318 5773 671 17,762 100.00
Diversity Index H' 1.37 2.1 2.19 1.73

Others prey species (Period no.—no. of items): Ostatné druhy (Obdobie ¢.—pocet):

Sorex araneus (1-3; 2-5; 3-1), Sorex minutus (2-3), Neomys anomalus (1-1; 2-1), Crocidura suaveolens (1-3; 2-2), Myotis
mystacinus (1-1), Myotis brandtii (2—1), Myotis bechsteinii (1-1; 2—1), Myotis myotis (1-1; 2—1), Vespertilio murinus (1-2; 2-3),
Eptesicus serotinus (1-3; 2-6), Nyctalus noctula (1-1; 2—1), Pipistrellus pipistrellus (2-3), Barbastella barbastellus (1-2; 2-1),
Plecotus auritus (1-1), Rattus rattus (1-1), Ondatra zibethicus (2—1), Chionomys nivalis (1-6), Canis familiaris (3—1), Martes sp. (2—
1), Mustela putorius (1-1; 2-2), Felis catus dom. (2—1; 3—1), Sus scrofa (1-2), Capreolus capreolus (1-1), Ovis ammon aries (3—1),
Tachybaptus ruficollis (2—1; 3-2), Anas crecca (2—1), Anatidae sp. (2—1), Accipiter nisus (1-4; 2—1), Buteo buteo (2—4; 3-2), Pernis
apivorus (2—1), Aquila pomarina (3—1), Falco peregrinus (1-1; 2-1), Lyrurus tetrix (1-4), Tetrao urogallus (1-1; 2-2), Phasianus
colchicus (2-3), Gallus gallus dom. (1-2), Rallus aquaticus (1-1; 2—1), Porzana porzana (1-1), Gallinula chloropus (3—1), Charadrius
dubius (2-1), Tringa glareola (1-1), Actitis hypoleucos (1-4; 2-3), Gallinago gallinago (1-3; 2-1), Gallinago sp. (2-1), Chlidonias
niger (1-1), Columba oenas (1-5), Streptopelia decaocto (2-5), Streptopelia turtur (1-2; 2—1), Cuculus canorus (1-1; 2—1), Bubo
bubo (1-3; 2—-1), Asio flammeus (1-1; 2-1), Aegolius funereus (1-5; 2-3), Athene noctua (1-1), Strix uralensis (3-3), Caprimulgus
europaeus (1-2; 2—-1), Dryocopus martius (2—2), Dendrocopos major (2-2), Dendrocopos medius (2—1), Jynx torquilla (3-1), Lullula
arborea (1-2; 2—1), Hirundo rustica (1-3), Anthus trivialis (2-1), Anthus spinoletta (1-1), Motacilla alba (1-1; 2—1), Lanius minor (1—
1), Lanius collurio (1-6; 2—1), Acrocephalus palustris (2—1), Sylvia atricapilla (1-1), Phylloscopus sibilatrix (1-1), Sylviidae sp. (1-2),
Turdus torquatus (1-1; 2-3; 3-1), Turdus iliacus (1-1), Parus major (1-1), Cinclus cinclus (1-1), Emberiza citrinella (1-4; 2-1; 3-1),
Emberiza calandra (1-1), Emberiza sp. (1-1), Fringilla coelebs (1-3; 2—4), Carduelis carduelis (1-1; 3—1), Carduelis cannabina (1—
1), Carduelis chloris (2-1), Pyrrhula pyrrhula (1-1), Coccothraustes coccothr. (1-1; 2-2), Loxia curvirostra (1-1; 2-3), Passer
domesticus (1-1), Passer montanus (2—-1), Sturnus vulgaris (2-5), Nucifraga caryocatactes (2-3), Corvus corax (1-1; 2-1; 3-2),
Corvus cornix (1-1), Passeriformes sp. (1-3; 2-5), Passeriformes sp. juv (1-1), Aves sp. (2-1), Aves sp .juv. (1-3), Bombina
variegata (1-2), Bufotes viridis (1-2), Bufo sp. (1-2), Hyla arborea (1-2), Lacerta agilis (1-1; 2—1), Natrix natrix (1-1), Colubridae sp.
(2—-1), Cypriniformes sp. (1-1; 2-1; 3-6), Pisces sp. (1-18; 2—4), Coleoptera sp. (1-1; 2—1), Limacidae sp. (1-3).
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Appendix 4. Comparison of Eurasian eagle-owl diets over three historical periods in the Turiec area.
Priloha 4. Porovnanie potravy vyra skalného z troch obdobi v Turci.

obdobie (roky pred) / period (years ago) A: >70 B: 30-70 C: <30 > %
period No. / obdobie ¢. 1 2 3

taxa / taxén

Rana temporaria (n/ks) 1+ 3915 2124 1- 1055 7094 31.57
% 40 29.4 19.32

Pelophylax cf. esculentus il 17 2 1- 0 19 0.08
Pelobates fuscus 1+ 43 1- 3 2- 0 46 0.20
Apodemus microps 1+ 134 2- 14 2- 7 155 0.69
Apodemus sylvaticus il 717 1- 218 1- 153 1088 4.84
Mus cf. musculus 1+ 151 74 1- 40 265 1.18
Galerida cristata 1+ 23 1- 0 1- 0 23 0.10
Mustela nivalis 1- 47 1+ 80 1- 24 151 0.67
Salmo trutta 1- 20 1+ 43 12 75 0.33
Erinaceus roumanicus 1- 35 1+ 70 1+ 58 163 0.73
Rattus norvegicus 1- 137 1+ 215 1+ 189 541 2.41
Arvicola amphibius 1- 189 1+ 360 1+ 237 786 3.50
Apodemus flavicollis 445 1- 254 1+ 341 1040 4.63
Myodes glareolus 68 1- 32 ilF 89 189 0.84
Columba livia dom. 2- 8 34 1+ 73 115 0.51
Streptopelia decaocto 2- 0 6 1+ 13 19 0.08
Perdix perdix 1- 36 57 ilF 48 141 0.63
Falco tinnunculus 1- 12 1- 14 1+ 39 65 0.29
Buteo buteo 1- 7 8 1+ 15 30 0.13
Asio otus 1- 22 37 1+ 54 113 0.50
Anas platyrhynchos 1- 4 8 1+ 22 34 0.15
Gallinula chloropus 1- 0 5 1+ 12 17 0.08
Erithacus rubecula 1 1+ 7 8 0.04
Turdus philomelos 2- 8 24 2+ 67 99 0.44
Turdus merula 1- 7 11 1+ 31 49 0.22
Turdus pilaris 1- 1 9 1+ 13 23 0.10
Pica pica 1- 14 14 1+ 24 52 0.23
Garrulus glandarius 1- 5 12 1+ 23 40 0.18
Lacerta agilis 1- 0 3 il 7 10 0.04
Lepus europaeus 1- 29 37 25 91 0.40
Mustelaerminea . 8 16 A 38 047
Microtus arvalis (n/ks) 3157 3005 2426 8588 38.22
% 32.26 41.6 44 .42

Corvus cornix + frugilegus 96 81 54 231 1.03
Coturnix coturnix 49 29 22 100 0.44
Sciurus vulgaris 34 33 21 88 0.39
Talpa europaea 31 30 13 74 0.33
Alauda arvensis 17 16 19 52 0.23
Vanellus vanellus 14 18 15 47 0.21
Strix aluco 14 14 14 42 0.19
Eliomys quercinus 21 13 6 40 0.18
Glis glis 15 11 6 32 0.14
Scolopax rusticola 12 8 10 30 0.13
Apodemus agrarius 13 10 5 28 0.12
Crex crex 11 10 3 24 0.11
Micromys minutus 9 4 9 22 0.10
Vulpes vulpes 6 8 6 20 0.09
Coloeus monedula 7 5 6 18 0.08
Terricola subterraneus 5 6 5 16 0.07
Muscardinus avellanarius 9 3 3 15 0.07
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obdobie (roky pred) / period (years ago) A: >70 B: 30-70 C: <30 > %
period No. / obdobie ¢. 1 3

taxa / taxén

Microtus agrestis 3 5 6 14 0.06
Anas querquedula 5 5 4 14 0.06
Myotis myotis 7 4 2 13 0.06
Sturnus vulgaris 5 2 6 13 0.06
Anas crecca 7 1 4 12 0.05
Cricetus cricetus 6 4 10 0.04
Mammalia 5330 4527 3690 13,547 60.28
Aves 1- 452 505 1+ 681 1638 7.29
Amphibia, Reptilia, Pisces 1+ 4005 2189 1- 1088 7282 324
Evertebrata 0 3 2 5 0.02
> 9787 7224 5461 22,472 100.00
Diversity Index H' 1.91 2.03 2.25 2.09

Others prey species (Period no.—no. of items): Ostatné druhy (Obdobie ¢.—pocet):

Sorex araneus (3-5; 2-4; 1-2), Sorex minutus (1-2), Neomys anomalus (3-3; 1-1), Neomys fodiens (3—7; 2-3; 1-1), Crocidura
leucodon (3-2), Crocidura suaveolens (2-2; 1-2), Rhinolophus ferrumequinum (2-1), Rhinolophus hipposideros (2—1), Myotis
mystacinus (2-1), Myotis bechsteinii (3-2; 2—1), Vespertilio murinus (3-6; 2-2; 1-1), Eptesicus serotinus (3-2; 2-2), Eptesicus
nilssonii (1-1), Nyctalus noctula (3—-3), Pipistrellus pipistrellus (3—-5), Barbastella barbastellus (3—4), Sicista betulina (3-2), Rattus
rattus (3—1), Ondatra zibethicus (2—4; 1-2), Martes sp. (3—1), Mustela vison (1-1), Felis catus dom. (1-2), Sus scrofa (3-1),
Tachybaptus ruficollis (3—1; 2-1; 1-3), Anas acuta (1-1), Anatidae sp. (3—4), Accipiter gentilis (2-3; 1-5), Accipiter nisus (3-2; 1-4),
Aquila sp. (1-1), Accipitridae sp. (3—1), Falco sp. (3-3), Tetrastes bonasia (2—1; 1-1), Phasianus colchicus (3-1; 2-3), Gallus gallus
dom. (2—-1), Rallus aquaticus (3—1; 2-3; 1-5), Porzana porzana (3-2; 2—-2; 1-4), Zapornia parva (2-1), Fulica atra (2-2; 1-4),
Rallidae sp. (3—1), Tringa glareola (2-3), Tringa sp. (3—-2), Actitis hypoleucos (3—1; 2—1; 1-3), Philomachus pugnax (3-2), Gallinago
gallinago (2-2), Gallinago sp. (2—1; 1-2), Chroicocephalus ridibundus (1-3), Sterna hirundo (1-1), Chlidonias niger (2—1), Columba
oenas (3—4; 2-1; 1-2), Columba palumbus (3—4; 2-5; 1-2), Columba sp. (2-1), Streptopelia turtur (2-1; 1-4), Cuculus canorus (3-2;
2-1; 1-4), Bubo bubo (2-3; 1-2), Asio flammeus (2—1), Aegolius funereus (3-2), Athene noctua (3-2), Caprimulgus europaeus (3—-1;
2-2), Dryocopus martius (2—1; 1-1), Lullula arborea (2—1; 1-2), Hirundo rustica (2—1), Delichon urbicum (2—1; 1-1), Motacilla alba (3—
2), Lanius excubitor (1-1), Lanius minor (3-2), Lanius collurio (1-1), Hippolais icterina (3-2), Sylvia atricapilla (1-2), Saxicola rubetra
(2-1), Phoenicurus ochruros (1-4), Turdus iliacus (2—1), Turdus viscivorus (3-3; 2—1; 1-4), Turdus sp. (2-2), Parus major (3—1), Sitta
europaea (2-1), Cinclus cinclus (1-1), Emberiza citrinella (3-2; 2—-2; 1-4), Emberiza calandra (3—1), Fringilla coelebs (1-2),
Carduelis carduelis (3-3; 2-1), Carduelis cannabina (2—1), Coccothraustes coccothr. (3-2; 2-1), Serinus serinus (2—1), Passer
domesticus (2—4), Nucifraga caryocatactes (2-2; 1-2), Corvus corax (2-1; 1-1), Passeriformes sp. (3—12; 2-12; 1-3), Aves sp. (2—-1;
1-1), Aves sp. juv. (3—1; 2—1; 1-2), Bufo bufo (2—4), Bufotes viridis (2—1; 1-1), Hyla arborea (3-2), Pelophylax ridibundus (2—1),
Lacerta muralis (2-2; 1-1), Zootoca vivipara (1-2), Natrix natrix (2—1), Cypriniformes sp. (3-8; 2-5; 1-10), Coleoptera sp. (2-3; 1-2).
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Appendix 5. Comparison of Eurasian eagle-owl diets over three historical periods in the Zilinska kotlina Basin.
Priloha 5. Porovnanie potravy vyra skalného z troch obdobi v Zilinskej kotline.

obdobie (roky pred) / period (years ago) A: >70 B: 30-70 C: <30 > %
period No. / obdobie ¢. 1 2 3

taxa / taxén

Apodemus microps 1+ 258 2- 18 2- 0 276 1.37
Rana temporaria (n/ks) 6334 1- 942 2- 78 7354 36.60
% 43.48 20.46 8.47

Pelophylax cf. esculentus 109 1- 13 1- 1 123 0.61
Mus cf. musculus 189 1- 27 1- 4 220 1.09
Terricola subterraneus 101 1- 18 1- 0 119 0.59
Apodemus sylvaticus 999 247 2- 11 1257 6.26
Microtus arvalis 4248 1642 1- 215 6105 30.38
Perdix perdix 2- 51 2hF 145 1- 2 198 0.99
Phasianus colchicus 1- 8 1+ 16 1 25 0.12
Sciurus vulgaris 1- 13 1+ 34 4 51 0.25
Mustela nivalis 52 1+ 32 3 87 0.43
Corvus cornix + frugilegus 1- 85 1+ 68 5 158 0.79
Lanius collurio 1- 2 1+ 8 10 0.05
Erinaceus roumanicus 2- 38 2hF 111 2+ 28 177 0.88
Lepus europaeus 1- 88 1+ 118 1+ 29 235 1.17
Arvicola amphibius 1- 278 1+ 243 1+ 40 561 2.79
Asio otus 2- 17 1+ 42 1+ 10 69 0.34
Rattus norvegicus 1- 126 1+ 188 25F 49 363 1.81
Columba livia dom. 2- 19 1+ 43 S 46 108 0.54
Apodemus flavicollis 1- 405 188 St 202 795 3.96
Apodemus agrarius 105 1- 15 25F 28 148 0.74
Myodes glareolus 130 35 2+ 83 198 0.99
Falco tinnunculus 1- 15 8 2+ 12 35 0.17
Turdus pilaris 1- 8 8 2+ 17 33 0.16
Turdus philomelos 1- 29 20 1+ 10 59 0.29
Turdus merula 1- 6 1 ilaF 9 26 0.13
Streptopelia decaocto 1- 1 4 3 8 0.04
Anas platyrhynchos 1- 4 7 2 13 0.06
Sturnus vulgaris 1- 5 7 3 15 0.07
Alauda arvensis 62 1- 8 1 7 0.35
Salmo trutta 24 1- 0 24 0.12
Coturnix coturnix gy TS T8 T 059
Talpa europaea 90 22 4 116 0.58
Strix aluco 39 19 4 62 0.31
Scolopax rusticola 43 9 2 54 0.27
Coloeus monedula 27 11 4 42 0.21
Pica pica 32 7 2 41 0.20
Garrulus glandarius 20 6 3 29 0.14
Eliomys quercinus 19 6 1 26 0.13
Mustela erminea 18 6 1 25 0.12
Microtus agrestis 17 7 24 0.12
Vulpes vulpes 12 6 3 21 0.10
Glis glis 9 8 1 18 0.09
Muscardinus avellanarius 10 6 1 17 0.08
Neomys fodiens 14 2 16 0.08
Athene noctua 1 4 1 16 0.08
Eptesicus serotinus 14 1 15 0.07
Sorex araneus 9 4 1 14 0.07
Vanellus vanellus 7 6 1 14 0.07
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obdobie (roky pred) / period (years ago) A: >70 B: 30-70 C: <30 > %
period No. / obdobie ¢. 1 2 3

taxa / taxén

Myotis myotis 6 7 13 0.06
Buteo buteo 6 4 2 12 0.06
Crex crex 9 2 1 12 0.06
Columba oenas 9 2 1 12 0.06
Fringilla coelebs 11 1 12 0.06
Mammalia 7301 3007 1+ 662 10,970 54.59
Aves 1- 768 1+ 596 2+ 178 1542 7.67
Amphibia, Reptilia, Pisces 6493 1- 997 2- 80 7570 37.67
Evertebrata 7 4 1 12 0.06
> 14,569 4604 921 20,094 100.00
Diversity Index H' 1.96 2.52 2.77 2.22

Others prey species (Period no.—no. of items): Ostatné druhy (Obdobie ¢.—pocet):

Sorex minutus (1-2), Neomys anomalus (1-6; 3—1), Crocidura leucodon (1-8; 2—1), Crocidura suaveolens (1-5; 2—1), Rhinolophus
hipposideros (1-1), Vespertilio murinus (1-2; 2—1; 3—1), Nyctalus noctula (1-2; 2-2), Pipistrellus pipistrellus (1-5), Barbastella
barbastellus (1-5; 2-3), Plecotus auritus (1-1), Dryomys nitedula (2-1), Micromys minutus (1-6; 2-1; 3—1), Rattus rattus (1-1),
Cricetus cricetus (1-5), Ondatra zibethicus (2—2; 3—1), Terricola tatricus (1-2), Canis familiaris (1-1), Martes foina (2—1), Martes sp.
(2—-1), Mustela putorius (2—1), Felis catus dom. (2-1), Capra ibex hircus (1-1), Podiceps cristatus (2—1), Podiceps nigricollis (2—1),
Tachybaptus ruficollis (2-3; 3—1), Anser fabalis (1-1), Anas crecca (1-1; 2—1; 3-2), Anatidae sp. (1-2; 2-1), Accipiter gentilis (1-3; 2—
1; 3=2), Accipiter nisus (1-4; 2—1), Circus sp. (1-1), Falco peregrinus (1-2; 2-2), Falco sp. (2-2), Gallus gallus dom. (1-8), Meleagris
gallopavo dom. (3—1), Rallus aquaticus (1-1), Porzana porzana (1-2), Zapornia parva (3-1), Gallinula chloropus (1-5; 2-3; 3-1),
Fulica atra (1-1; 2-2), Charadrius dubius (1-2; 2-3), Pluvialis apricaria (2—1), Actitis hypoleucos (1-8; 2-1; 3-1), Philomachus
pugnax (1-1), Gallinago gallinago (1-1), Chroicocephalus ridibundus (2—1; 3—1), Sterna hirundo (2—1), Chlidonias niger (1-1; 2-1),
Columba palumbus (1-11), Columba sp. (1-6; 2—35), Streptopelia turtur (1-4; 2-6; 3—1), Cuculus canorus (1-1; 2-1), Tyto alba (2—
2), Bubo bubo (1-3; 2-3; 3-2), Asio flammeus (1-1; 3—1), Aegolius funereus (1-2; 2-1; 3-1), Strix uralensis (1-1), Caprimulgus
europaeus (1-3; 2-2; 3-1), Apus apus (1-1; 3-1), Dryocopus martius (2-2), Picus viridis (3—2), Dendrocopos major (2—1),
Dendrocopos leucotos (1-1), Lullula arborea (1-10), Galerida cristata (1-2; 3—1), Delichon urbicum (1-1), Anthus pratensis (3—1),
Anthus spinoletta (1-2), Motacilla alba (1-3; 2-2), Lanius excubitor (2—1), Lanius minor (1-7), Sylvia sp. (1-1), Phylloscopus sibilatrix
(1-1), Sylviidae sp. (1-4), Muscicapa striata (2—1), Oenanthe oenanthe (2—1), Erithacus rubecula (1-5), Turdus torquatus (3-3),
Turdus iliacus (1-1), Turdus viscivorus (1-4; 2-3), Parus major (1-2), Poecile palustris (1-2), Parus sp. (2—1), Emberiza citrinella (1—
5; 2-4), Carduelis spinus (3—1), Carduelis chloris (1-1), Coccothraustes coccothraustes (1-5; 3—-4), Passer domesticus (1-6; 2-2),
Passer montanus (2—1; 3-2), Nucifraga caryocatactes (1-1; 2—1), Corvus corax (1-2; 2—1; 3-2), Passeriformes sp. (1-6; 2—4), Aves
sp. (2-7), Pelobates fuscus (1-2; 2-2), Bufo bufo (2-2), Bufotes viridis (2-2), Hyla arborea (1-1), Anguis fragilis (1-1), Lacerta agilis
(1-4), Lacerta muralis (1-1), Lacerta sp. (1-1; 2-1), Zootoeca vivipara (1-1), Natrix natrix (1-2), Colubridae sp. (1-1), Cypriniformes
sp. (1-6; 2—15; 3—1), Pisces sp. (1-6; 2—20), Hymenoptera sp. (1-1), Coleoptera sp. (1-5; 2—4; 3—1), Limacidae sp. (1-1).
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Appendix 6. Comparison of Eurasian eagle-owl diets over two historical periods in the central Povazie (VVah river basin) area.
Priloha 6. Porovnanie potravy vyra skalného z dvoch obdobi na strednom Povazi.

obdobie (roky pred) / period (years ago) A: >70 B: 30-70 > %
period No. / obdobie ¢. 1 2

taxa / taxéon

Rana temporaria (n/ks) 1+ 1068 2- 212 1280 15.02
% 24.99 4.99

Pelophylax cf. esculentus il 52 1- 16 68 0.80
Pelobates fuscus 1+ 31 2- 1 32 0.38
Apodemus microps 1+ 596 4- 26 622 7.30
Cricetus cricetus 1+ 118 2- 16 134 1.57
Erinaceus roumanicus 2- 34 1+ 207 241 2.83
Lepus europaeus 1- 37 1+ 96 133 1.56
Rattus norvegicus 1- 43 ilF 174 217 2.55
Apodemus flavicollis 1- 160 1+ 298 458 5.37
Myodes glareolus 1- 45 1+ 135 180 2.11
Microtus arvalis (n/ks) 1- 862 ilF 1513 2375 27.87
% 20.17 35.61

Perdix perdix 2- 33 1+ 207 240 2.82
Phasianus colchicus 2- 4 1+ 34 38 0.45
Columba livia dom. 2- 4 1+ 32 36 0.42
Asio otus 1- 24 1+ 78 102 1.20
Turdus philomelos 1- 4 1+ 27 31 0.36
Corvus comnix + frugilegus 1- 65 1+ 121 186 2.18
Cypriniformes sp. 2- 9 1+ 54 63 0.74
Vanellus vanellus 1- 1 10 11 0.13
Apodemus sylvaticus 457 1- 314 771 9.05
Apodemus agrarius 20 1- 7 27 0.32
Gallus gallus dom. 10 1- 1 11 0.13
Awvicola amphibius T 66 T 1< T I T
Mus musculus 59 43 102 1.20
Strix aluco 37 57 94 1.10
Coloeus monedula 32 32 64 0.75
Talpa europaea 33 20 53 0.62
Coturnix coturnix 27 21 48 0.56
Terricola subterraneus 26 20 46 0.54
Mustela nivalis 18 19 37 0.43
Turdus merula 13 23 36 0.42
Scolopax rusticola 19 16 35 0.41
Sciurus vulgaris 10 21 31 0.36
Anas platyrhynchos 10 21 31 0.36
Falco tinnunculus 10 19 29 0.34
Columba oenas 14 12 26 0.31
Nyctalus noctula 17 8 25 0.29
Pica pica 13 11 24 0.28
Alauda arvensis 15 7 22 0.26
Garrulus glandarius 7 14 21 0.25
Glis glis 4 12 16 0.19
Muscardinus avellanarius 5 10 15 0.18
Eliomys quercinus 10 3 13 0.15
Mustela erminea 7 6 13 0.15
Buteo buteo 4 7 11 0.13
Crex crex 2 8 10 0.12
Columba palumbus 8 2 10 0.12
Mammalia 2666 3062 5728 67.21
Aves 1- 431 1+ 892 1323 15.52
Amphibia, Reptilia, Pisces 1+ 1170 2- 295 1465 17.19
Evertebrata 6 0 6 0.07
Y 4273 4249 8522 100.00
Diversity Index H' 2.66 2.85 2.9
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Appendix 7. Comparison of Eurasian eagle-owl diets over two historical periods in the upper Ponitrie area.
Priloha 7. Porovnanie potravy vyra skalného z dvoch obdobi na hornom Ponitri.

obdobie (roky pred) / period (years ago) A: >70 B: 30-70 C: <30 > %
period No. / obdobie ¢. 1 2 3

taxa / taxén

Rana temporaria (n/ks) 1+ 226 146 4- 3 375 7.56
% 10.78 7.37 0.34

Apodemus microps il 43 1- 21 11 75 1.51
Apodemus sylvaticus 1+ 276 208 2- 34 518 10.44
Mus musculus 1+ 62 1- 10 1- 8 80 1.61
Myodes glareolus 1+ 41 24 1- 3 68 1.37
Arvicola amphibius 1- 40 1+ 77 22 139 2.8
Corvus cornix+frugilequs 28 1+ 43 1- 5 76 1.53
Perdix perdix 1- 27 il=F 81 15 123 2.48
Phasianus colchicus 1- 1 1+ 17 5 23 0.46
Asio otus 1- 12 1+ 31 10 53 1.07
Rattus norvegicus 3- 15 96 25 184 295 5.95
Columba livia dom. 3- 1 25 2+ 38 64 1.29
Erinaceus roumanicus 1- 25 46 1+ 50 121 2.44
Cricetus cricetus 1- 22 30 1+ 20 72 1.45
Turdus merula 1- 3 12 1+ 19 34 0.69
Turdus philomelos 9 11 1+ 15 35 0.71
Garrulus glandarius 2 2 1+ 9 13 0.26
Lucanus cervus 2- 0 2- 0 2+ 21 21 0.42
Sciurus vulgaris 1- 2 12 8 22 0.44
Columba oenas 1- 1 6 6 13 0.26
Sturnus vulgaris 1- 1 7 6 14 0.28
Apodemus flavicollis 202 160 1- 36 398 8.02
Microtus arvalis (n/ks) 825 637 1- 243 1705 34.36
% 39.36 32.16 27.46

Lepuseuropaeus AR TR, T T e 1237248
Coturnix coturnix 17 9 2 28 0.56
Alauda arvensis 10 13 4 27 0.54
Mustela nivalis 11 12 3 26 0.52

<« Appendix 6. Continuation.
<« Priloha 6. Pokracovanie.

Others prey species (Period no.—no. of items): Ostatné druhy (Obdobie ¢.—pocet):

Sorex araneus (1-2; 2-6), Sorex minutus (2—2), Neomys anomalus (1-2), Neomys fodiens (1-4), Crocidura leucodon (1-2; 2-3),
Crocidura suaveolens (1-4; 2—4), Myotis mystacinus (1-1), Myotis myotis (1-5; 2—4), Myotis blythii (1-1), Vespertilio murinus (1-2; 2—
1), Eptesicus serotinus (1-3; 2-6), Pipistrellus pipistrellus (2-5), Barbastella barbastellus (2-2), Plecotus auritus (1-1; 2-2),
Spermophilus citellus (2—1), Dryomys nitedula (2—-1), Sicista betulina (1-1), Micromys minutus (1-4), Ondatra zibethicus (2-2),
Vulpes vulpes (1-3; 2-5), Mustela putorius (1-1), Mustela eversmanni (1-1), Felis catus dom. (1-1; 2—1), Ovis ammon aries (1-1),
Tachybaptus ruficollis (1-1; 2—1), Nycticorax nycticorax (2-1), Mareca penelope (1-1), Anas crecca (2—4), Anas querquedula (2—4),
Bucephala clangula (2—1), Anatidae sp. (1-4; 2-6), Accipiter gentilis (1-2; 2—1), Accipiter nisus (1-3; 2—1), Falco peregrinus (1-1),
Falco sp. (2-1), Lyrurus tetrix (2-4), Rallus aquaticus (1-3), Porzana porzana (1-1; 2-3), Gallinula chloropus (1-2; 2-2), Fulica atra
(2-3), Rallidae sp. (2-2), Charadrius dubius (2—1), Tringa ochropus (2-1), Actitis hypoleucos (2-2), Philomachus pugnax (1-1),
Limosa limosa (1-1), Limicolae sp. (2-3), Sterna hirundo (1-1; 2—1), Columba sp. (1-1; 2-10), Streptopelia decaocto (2-4),
Streptopelia turtur (1-3; 2—4), Cuculus canorus (2-7), Tyto alba (1-1; 2-1), Bubo bubo (2-4), Asio flammeus (2-1), Aegolius
funereus (1-1; 2—1), Athene noctua (1-6; 2-3), Strix uralensis (2—1), Caprimulgus europaeus (1-1), Apus apus (1-1), Picus canus (1-
2), Picus viridis (2—1), Dendrocopos major (1-1), Dendrocopos syriacus (1-1), Jynx torquilla (2—-2), Lullula arborea (2-3), Galerida
cristata (1-2; 2—4), Hirundo rustica (1-1), Delichon urbicum (1-1; 2-2), Motacilla alba (2—1), Motacilla cinerea (2—1), Lanius collurio
(2-1), Phoenicurus ochruros (2—1), Erithacus rubecula (1-1; 2-1), Turdus pilaris (1-5; 2-3), Turdus viscivorus (1-3; 2—1), Cinclus
cinclus (2-1), Emberiza citrinella (1-4; 2-3), Emberiza calandra (1-2), Fringilla coelebs (1-1; 2-1), Carduelis carduelis (2—-1),
Carduelis cannabina (1-1), Coccothraustes coccothr. (1-2; 2-2), Passer domesticus (1-5; 2-1), Passer montanus (1-1), Sturnus
vulgaris (1-2; 2-3), Nucifraga caryocatactes (2—1), Corvus corax (1-1), Passeriformes sp. (1—4; 2—14), Aves sp. (2—-6), Bufo bufo (1—
1; 2-2), Bufotes viridis (1-1), Rana arvalis (2-1), Lacerta viridis (2-2), Lacerta agilis (1-3; 2—1), Lacerta muralis (2-2), Serpentes sp.
(2—-2), Salmo trutta (1-1; 2-2), Salmonidae sp. (1-2), Pisces sp. (1-2), Coleoptera sp. (1-5), Astacus sp. (1-1).
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Appendix 7. Continuation.
Priloha 7. Pokracovanie.

obdobie (roky pred) / period (years ago) A: >70 B: 30-70 C: <30 > %
period No. / obdobie ¢. 1 2 3

taxa / taxén

Scolopax rusticola 10 7 8 25 0.50
Pelophylax cf. esculentus 15 7 1 23 0.46
Talpa europaea 5 11 4 20 0.40
Spermophilus citellus 5 10 1 16 0.32
Lacerta viridis 9 6 1 16 0.32
Lacerta agilis 4 10 14 0.28
Eliomys quercinus 9 4 13 0.26
Strix aluco 6 6 1 13 0.26
Terricola subterraneus 5 6 11 0.22
Pica pica 2 6 3 11 0.22
Crocidura suaveolens 4 5 1 10 0.20
Turdus pilaris 1 6 3 10 0.20
Mammalia 1659 1457 662 3778 76.14
Aves 1- 171 344 1+ 195 710 14.31
Amphibia, Reptilia, Pisces 1+ 265 180 3- 7 452 9.11
Evertebrata 1- 1 2- 0 2+ 21 22 0.44
> 2096 1981 885 4962  100.00
Diversity Index H' 24 2.84 2.82 2.79

Others prey species (Period no.—no. of items): Ostatné druhy (Obdobie ¢.—pocet):

Sorex araneus (2-5), Sorex minutus (2-2; 3—1), Neomys anomalus (2-3), Neomys fodiens (2—1), Crocidura leucodon (1-4; 2-3),
Rhinolophus hipposideros (1-1), Myotis emarginatus (3—1), Myotis myotis (2-1), Myotis blythii (2-1), Vespertilio murinus (1-2),
Eptesicus serotinus (1-1; 2-2; 3-1), Nyctalus noctula (1-2; 2—1), Barbastella barbastellus (2-2), Glis glis (2—1), Muscardinus
avellanarius (1-2), Micromys minutus (2—1; 3-3), Apodemus agrarius (1-5), Dicrostonyx gulielmi (1-1), Lasiopodomys gregalis (1—
1), Alexandromys oeconomus (1-1), Vulpes vulpes (1-3; 2-5; 3—1), Mustela erminea (1-1; 2-5), Mustela putorius (2—1), Felis catus
dom. (3—1), Tachybaptus ruficollis (3—-2), Anas platyrhynchos (2-1; 3-2), Anas crecca (3-1), (1-1; 2-1), Accipiter gentilis (3-2),
Accipiter nisus (2-1; 3-3), Buteo buteo (2-2; 3-2), Falco tinnunculus (2-5; 3—4), Rallus aquaticus (1-1; 3-2), Zapornia parva (1-1),
Porzana sp. (1-1), Crex crex (1-4; 2-1; 3-2), Gallinula chloropus (2-2), Fulica atra (3—1), Charadrius dubius (2-3; 3—1), Vanellus
vanellus (1-2; 2-3; 3-1), Actitis hypoleucos (1-2; 2-2), Columba palumbus (1-3; 2-3; 3-2), Streptopelia decaocto (3—1),
Streptopelia turtur (1-1; 2-3; 3-2), Cuculus canorus (1-1; 2—-2; 3-2), Bubo bubo (3-1), Asio flammeus (3—1), Otus scops (1-2),
Aegolius funereus (1-1; 2-2), Athene noctua (1-4; 2-2; 3-1), Caprimulgus europaeus (2—1), Coracias garrulus (2-1), Lullula arborea
(1-2), Galerida cristata (2—-2), Lanius excubitor (1-1; 2—1), Lanius minor (1-1; 2—1), Lanius collurio (1-1; 2—1; 3-1), Sylvia atricapilla
(2-2), Oenanthe oenanthe (1-2), Erithacus rubecula (2—1; 3—1), Turdus viscivorus (1-1; 2-3), Parus major (3—1), Cyanistes
caeruleus (2—1), Emberiza citrinella (1-1; 3—1), Carduelis chloris (2-1), Coccothraustes coccothr. (3-2), Passer domesticus (2-2; 3—
2), Oriolus oriolus (1-1; 2—1), Coloeus monedula (1-2; 2—1; 3—1), Passeriformes sp. (1-3; 2-9; 3-3), Aves sp. (3—1), Aves sp. juv. (1-
1; 2-1), Pelobates fuscus (1-4), Rana dalmatina (1-1; 2-2), Pelophylax ridibundus (1-2; 2-2; 3-1), Lacerta muralis (2—1),
Colubridae sp. (2-2), Salmo trutta (1-1), Cypriniformes sp. (3—1), Pisces sp. (1-3; 2—4), Coleoptera sp. (1-1).
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Appendix 8. Comparison of Eurasian eagle-owl diets over three historical periods in the Pohronie (Hron river basin) area.
Priloha 8. Porovnanie potravy vyra skalného z troch obdobi na Pohroni.

obdobie (roky pred) / period (years ago) A: >70 B: 30-70 C: <30 > %
period No. / obdobie ¢. 1 2 3

taxa / taxén

Rana temporaria (n/ks) 2+ 56 147 2- 2.7 210 15.70
% 70 14.38 2.97

Erinaceus roumanicus 1 30 il 19 50 3.74
Rattus norvegicus 1- 2 107 il 63 172 12.86
Arvicola amphibius 4 117 1- 10 131 9.79
Microtus arvalis (n/ks) 1- 12 330 1- 48 390 29.15
% 15 32.29 20.34

Apodemus flavicollis~ T 2 T 4T 337 247
Corvus cornix + frugilegus 24 7 31 2.32
Cypriniformes sp. 24 3 27 2.02
Asio otus 19 6 25 1.87
Perdix perdix 20 4 24 1.79
Apodemus sylvaticus 14 1 15 1.12
Lepus europaeus 8 5 13 0.97
Alauda arvensis 13 13 0.97
Columba livia dom. 6 5 11 0.82
Strix aluco 9 2 11 0.82
Scolopax rusticola 10 10 0.75
Anas platyrhynchos 1 6 2 9 0.67
Myodes glareolus 5 2 7 0.52
Mustela nivalis 7 7 0.52
Turdus merula 3 4 7 0.52
Talpa europaea 6 6 0.45
Coloeus monedula 6 6 0.45
Mammalia 1- 20 675 158 853 63.75
Aves 2- 2 175 1+ 66 243 18.16
Amphibia, Reptilia, Pisces 2+ 58 172 2- 10 240 17.94
Evertebrata 0 0 2 2 0.15
> 80 1022 236 1338 100.00
Diversity Index H' 1.09 2.59 2.79 2.69

Others prey species (Period no.—no. of items): Ostatné druhy (Obdobie ¢.—pocet):

Crocidura leucodon (2—1), Myotis mystacinus (2—1), Myotis myotis (2—4; 3—1), Vespertilio murinus (2—1), Eptesicus serotinus (2—1),
Nyctalus noctula (2—-2), Sciurus vulgaris (3-1), Glis glis (2-3; 3-1), Eliomys quercinus (2—1; 3-2), Muscardinus avellanarius (2—1),
Mus musculus (2—-1), Terricola subterraneus (1-1; 2—1), Vulpes vulpes (2-2), Mustela erminea (2-3; 3-1), Tachybaptus ruficollis (2—
2; 3-1), Anser anser dom. (1-1), Anas crecca (2-1; 3-1), Anas querquedula (3—1), Anas acuta (2-1; 3—1), Anatidae sp. (2-6),
Accipiter gentilis (2—1), Accipiter nisus (2-1), Buteo buteo (2—1; 3-2), Pernis apivorus (2-1), Falco tinnunculus (2—1; 3-4), Coturnix
coturnix (2—4; 3-1), Phasianus colchicus (3-3), Gallus gallus dom. (2—1), Rallus aquaticus (2-1), Crex crex (2—-4), Gallinula
chloropus (2-2; 3—1), Fulica atra (2-2; 3-1), Vanellus vanellus (2-5; 3-3), Actitis hypoleucos (2-2), Gallinago sp. (2—1), Columba
oenas (3-1), Columba palumbus (2—1; 3—1), Streptopelia decaocto (2—2; 3—1), Streptopelia turtur (2—1), Athene noctua (3—1), Apus
apus (2-1), Anthus trivialis (2—1), Sylviidae sp. (2—1), Turdus pilaris (2-2; 3-2), Turdus philomelos (2-1; 3—4), Turdus viscivorus (2—
1), Emberiza schoeniclus (2—1), Fringilla coelebs (3—1), Coccothraustes coccothr. (3-3), Sturnus vulgaris (2-3), Garrulus glandarius
(2-1; 3—1), Pica pica (2—2; 3—1), Passeriformes sp. (2—1), Aves sp. (2-3), Aves sp. juv. (3—1), Pelophylax cf. esculentus (2—1), Salmo
trutta (1-2), Lucanus cervus (3-2).
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Appendix 9. Comparison of Eurasian eagle-owl! diets over three historical periods on the Muranska planina Plateau.
Priloha 9. Porovnanie potravy vyra skalného z troch obdobi na Muranskej planine.

obdobie (roky pred) / period (years ago) A: >70 B: 30-70 C: <30 Y %
period No. / obdobie ¢. 1 2 3

taxa / taxén

Rana temporaria (n/ks) 1+ 674 928 1- 194 1796 22.27
% 28.82 22.8 11.72

Microtus arvalis (n/ks) il 980 1- 1065 592 2637 32.70
% 41.9 26.16 35.77

Apodemus sylvaticus 1+ 40 1- 35 23 98 1.22
Apodemus flavicollis 41 1+ 116 1- 20 177 2.19
Myodes glareolus 1- 8 I 68 1- 5 81 1.00
Alauda arvensis 1- 6 1+ 33 6 45 0.56
Corvus cornix + frugilegus 1- 7 il 40 6 53 0.66
Columba oenas 1- 0 1+ 17 17 0.21
Rattus norvegicus 3- 6 176 1+ 126 308 3.82
Arvicola amphibius 1- 388 1055 il 501 1944 24.10
Erinaceus roumanicus 1- 6 33 15 54 0.67
Perdix perdix 1- 4 22 8 34 0.42
Asio otus 1- 5 19 13 37 0.46
Garrulus glandarius 1- 0 13 5 18 0.22
Spermophiluscitellus A 61 I 20 025
Talpa europaea 20 22 10 52 0.64
Microtus agrestis 12 16 5 33 0.41
Lepus europaeus 5 20 7 32 0.40
Terricola subterraneus 7 20 2 29 0.36
Coturnix coturnix 7 13 8 28 0.35
Scolopax rusticola 4 16 4 24 0.30
Strix aluco 6 17 1 24 0.30
Turdus philomelos 3 18 3 24 0.30
Turdus merula 3 11 8 22 0.27
Mus musculus 5 9 7 21 0.26
Mustela nivalis 7 10 3 20 0.25
Dryomys nitedula 10 6 3 19 0.24
Muscardinus avellanarius 6 8 4 18 0.22
Streptopelia turtur 5 13 18 0.22
Sciurus vulgaris 2 9 6 17 0.21
Pica pica 1 12 3 16 0.20
Salmo trutta 3 5 5 13 0.16
Mustela erminea 2 5 5 12 0.15
Columba livia dom. 1 8 3 12 0.15
Eptesicus serotinus 4 7 11 0.14
Falco tinnunculus 2 7 2 11 0.14
Sorex araneus 2 6 2 10 0.12
Mammalia 1572 2730 1348 5650 70.06
Aves 1- 85 1+ 387 102 574 712
Amphibia, Reptilia, Pisces 1+ 681 950 1- 203 1834 22.74
Evertebrata 1 4 2 7 0.09
> 2339 4071 1655 8065 100.00
Diversity Index H' 1.73 2.31 1.99 2.14

Others prey species (Period no.—no. of items): Ostatné druhy (Obdobie ¢.—pocet):

Neomys anomalus (1-1), Neomys fodiens (2—4; 3-3), Crocidura leucodon (2—1), Myotis mystacinus (1-2), Myotis brandtii (1-1),
Myotis nattereri (1-1), Myotis bechsteinii (1-2; 2-1), Myotis myotis (2-2), Vespertilio murinus (2-1), Nyctalus noctula (2-1),
Barbastella barbastellus (1-2; 2-2), Plecotus auritus (2—1), Glis glis (1-2; 2—-2; 3—4), Eliomys quercinus (1-2), Sicista betulina (1-3; 3—
3), Apodemus microps (2-2), Apodemus agrarius (2-3; 3—1), Terricola tatricus (2—1; 3—1), Vulpes vulpes (2-4), Martes sp. (2-1),
Felis catus dom. (1-1; 2-1), Cervus elaphus (2-1), Podiceps grisegena (2—1), Anas platyrhynchos (3—1), Anas crecca (1-1; 2-1),
Anas querquedula (2-3), Aythya fuligula (2—1), Anatidae sp. (1-1), Accipiter gentilis (2—1), Accipiter nisus (2-2; 3—1), Buteo buteo (3—
4), Circus sp. (2-2), Accipitridae sp. (2—-2), Tetrastes bonasia (2-5; 3-2), Phasianus colchicus (2-1), Galliformes sp. (1-1), Rallus
aquaticus (1-1), Porzana porzana (1-3; 2-6), Crex crex (1-1; 2-6; 3—1), Gallinula chloropus (1-1; 2—-4), Fulica atra (2—1), Vanellus
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Appendix 10. Comparison of Eurasian eagle-ow! diets over three historical periods in the Spi$ region.
Priloha 10. Porovnanie potravy vyra skalného z troch obdobi na Spisi.

obdobie (roky pred) / period (years ago) A: >70 B: 30-70 C: <30 > %
period No. / obdobie ¢. 1 2 3

taxa / taxén

Rana temporaria (n/ks) 1+ 296 716 4- 10 1022 25.8
% 49.5 26.76 0.15

Salmo trutta 1+ 11 10 21 0.53
Arvicola amphibius 1+ 140 484 1- 87 711 17.95
Mus cf. musculus 1- 2 1+ 61 2- 1 64 1.62
Rattus norvegicus 1- 5 2- 26 Zr 87 118 2.98
Cricetus cricetus 2- 0 1- 23 2+ 34 57 1.44
Asio otus 1 1- 6 2+ 24 31 0.78
Perdix perdix 1- 6 il=F 12 18 0.45
Lepus europaeus 3 1- 16 1+ 25 44 1.1
Erinaceus roumanicus 2 1- 5 1+ 8 15 0.38
Spermophilus citellus 3 1- 1 1+ 9 13 0.33
Mustela nivalis 1 1- 7 1+ 11 19 0.48
Pica pica 1- 0 1+ 11 11 0.28
Corvus cornix + frugilegus 2 19 il=F 14 35 0.88
Coloeus monedula 1- 2 1+ 13 15 0.38
Apodemus sylvaticus 1- 3 38 11 52 1.31
Apodemus microps 2- 0 45 8 53 1.34
Microtus arvalis (n/ks) 2- 61 1020 264 1345 33.96
% 10.2 38.12 38.42

Microtus agrestis 4 31 1- 1 36 0.91
Apodemus flavicollis~ T 2R T 5 T 357 0.88~
Scolopax rusticola 4 10 14 0.35
Turdus philomelos 3 7 3 13 0.33
Sciurus vulgaris 4 7 1 12 0.30
Columba livia dom. 2 6 3 11 0.28
Alauda arvensis 1 7 3 11 0.28
Mustela erminea 2 5 2 9 0.23
Terricola subterraneus 3 5 8 0.20
Talpa europaea 1 4 2 7 0.18
Apodemus agrarius 7 7 0.18

<« Appendix 9. Continuation.
<« Priloha 9. Pokracovanie.

vanellus (2-3; 3-1), Actitis hypoleucos (2—1), Tringa sp. (2-2), Philomachus pugnax (2-1), Chroicocephalus ridibundus (2-1),
Columba palumbus (2-3; 3—-1), Streptopelia decaocto (2—-2), Cuculus canorus (1-1; 2-5), Bubo bubo (1-1; 2—4; 3—1), Aegolius
funereus (1-1; 2-2; 3-1), Athene noctua (3—1), Caprimulgus europaeus (1-1; 2-3), Coracias garrulus (2-2), Upupa epops (2—1),
Dryocopus martius (2—1), Jynx torquilla (2-1), Lullula arborea (2—4), Galerida cristata (1-1; 2—1), Delichon urbicum (2—1; 3—1),
Anthus trivialis (2-2), Motacilla alba (2-2), Motacilla cinerea (2—1), Lanius minor (1-1), Lanius collurio (1-2; 2—1), Acrocephalus
palustris (3—1), Sylvia atricapilla (2-1), Phoenicurus ochruros (2—1), Erithacus rubecula (2-2; 3-1), Turdus pilaris (2-5; 3-4), Turdus
viscivorus (1-3; 2-6), Parus major (2-2), Periparus ater (3—1), Lophophanes cristatus (3—1), Sitta europaea (3-1), Troglodytes
troglodytes (1-1; 2—1), Emberiza citrinella (1-1; 2-3; 3-1), Emberiza calandra (2—1), Emberiza schoeniclus (1-1; 2—1), Fringilla
coelebs (2-3; 3-3), Coccothraustes coccothraustes (1-1; 2—4; 3-2), Fringillidae sp. (1-1), Passer domesticus (2—1), Sturnus vulgaris
(2-5; 3—1), Nucifraga caryocatactes (2—1), Coloeus monedula (2—4), Passeriformes sp. (1-6; 2-3; 3—1), Aves sp. juv. (2—4), Bufo
bufo (2-2), Pelophylax cf. esculentus (2-2), Lacerta agilis (2—6; 3-3), Lacerta sp. (1-2), Zootoeca vivipara (2-2; 3—1), Natrix natrix (1—
1), Serpentes sp. (2—1), Cypriniformes sp. (2-3), Pisces sp. (1-1; 2-1), Coleoptera sp. (1-1; 2-1; 3-2), Limacidae sp. (2-3).
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Appendix 10. Continuation.
Priloha 10. Pokra¢ovanie.

obdobie (roky pred) / period (years ago) A: >70 B: 30-70 C: <30 > %
period No. / obdobie ¢. 1 2 3
taxa / taxén

Myodes glareolus 3 4 7 0.18
Falco tinnunculus 3 2 2 7 0.18
Crex crex 2 3 2 7 0.18
Mammalia 1- 247 1838 1+ 567 2652 66.95
Aves 43 1- 108 1+ 107 258 6.51
Amphibia, Reptilia, Pisces 1+ 308 729 4- 13 1050 26.51
Evertebrata 0 1 0 1 0.03
> 598 2676 687 3961 100.00
Diversity Index H' 1.82 1.91 2.43 2.16

Others prey species (Period no.—no. of items): Ostatné druhy (Obdobie ¢.—pocet):

Sorex araneus (1-1; 2-1), Neomys anomalus (2—1), Crocidura suaveolens (2—1), Myotis mystacinus (2-2), Myotis bechsteinii (2—-1),
Myotis myotis (2-2; 3-3), Eptesicus serotinus (2-3; 3-1), Glis glis (3-3), Eliomys quercinus (2-3), Dryomys nitedula (1-1),
Muscardinus avellanarius (1-1; 2—4), Sicista betulina (2-3), Ondatra zibethicus (3—1), Terricola tatricus (2—1), Chionomys nivalis (2—
2), Vulpes vulpes (2—-2; 3-3), Anas platyrhynchos (1-1; 3-1), Anas crecca (1-1), Anas querquedula (3—1), Accipiter gentilis (2-2),
Buteo buteo (3—1), Tetrastes bonasia (1-3; 2-2), Lyrurus tetrix (2-3), Tetrao urogallus (1-1), Coturnix coturnix (1-1; 2-3; 3—1),
Gallus gallus dom. (2—1), Porzana porzana (2—1), Vanellus vanellus (3-2), Tringa sp. (1-2), Gallinago gallinago (3—1), Columba
oenas (1-1; 2—-1), Streptopelia turtur (1-1; 2-1; 3-1), Cuculus canorus (2-1), Bubo bubo (3—1), Aegolius funereus (1-3; 2-2), Athene
noctua (3-1), Strix aluco (2-1), Strix uralensis (2—1), Dryocopus martius (2—1), Picus viridis (2—-1), Dendrocopos syriacus (3—1),
Lullula arborea (1-1; 2—1), Anthus trivialis (1-1), Lanius collurio (2—-2), Turdus merula (3-2), Turdus torquatus (1-2; 2—4), Turdus
pilaris (3-2), Turdus iliacus (1-1), Turdus viscivorus (2-3), Lophophanes cristatus (3—1), Emberiza citrinella (1-1; 3—1), Carduelis
chloris (3—1), Coccothraustes coccothr. (2-1), Loxia curvirostra (2—1), Sturnus vulgaris (1-1), Garrulus glandarius (3—1), Nucifraga
caryocatactes (2—1; 3-1), Corvus corax (2—1), Passeriformes sp. (1-4; 2-3), Aves sp. (2-1), Aves sp. juv. (2—1), Bufo bufo (2-1),
Bufo sp. (3—1), Lacerta agilis (2-2), Lacerta sp. (1-1), Cypriniformes sp. (3—1), Pisces sp. (3—1), Coleoptera sp. (2—1).
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Appendix 11. Comparison of Eurasian eagle-owl diets over two historical periods in the Rimavska kotlina area.
Priloha 11. Porovnanie potravy vyra skalného z dvoch obdobi v Rimavskej kotline.

obdobie (roky pred) / period (years ago) B: 30-70 C: <30 > %
period No. / obdobie ¢. 2 3

taxa / taxén

Apodemus flavicollis 1+ 16 1- 25 41 3.77
Apodemus sylvaticus 1+ 16 38 54 4.96
Perdix perdix il 7 6 13 1.19
Rattus norvegicus 1- 12 213 225 20.68
Apodemus agrarius 1- 0 34 34 3.13
Microtus arvalis™ T 2 X 275 T 2528
Arvicola amphibius 8 32 40 3.68
Erinaceus roumanicus 8 28 36 3.31
Asio otus 5 22 27 2.48
Micromys minutus 1 23 24 2.21
Turdus merula 7 16 23 2.1
Lepus europaeus 5 17 22 2.02
Columba livia dom. 1 20 21 1.93
Corvus cornix + frugilegus 3 17 20 1.84
Apodemus microps 4 13 17 1.56
Phasianus colchicus 4 9 13 1.19
Columba oenas 1 12 13 1.19
Garrulus glandarius 13 13 1.19
Glis glis 1 11 12 1.10
Turdus philomelos 1 1 12 1.10
Rana temporaria 11 11 1.01
Gallinula chloropus 2 8 10 0.92
Lucanus cervus 9 9 0.83
Vanellus vanellus 3 5 8 0.74
Talpa europaea 1 5 6 0.55
Mus cf. musculus 1 5 6 0.55
Anas platyrhynchos 2 4 6 0.55
Alauda arvensis 1 5 6 0.55
Mammalia 116 689 805 73.99
Aves 1+ 50 189 239 21.97
Amphibia, Reptilia, Pisces 1 25 26 2.39
Evertebrata 2 16 18 1.65
> 169 919 1088 100.00
Diversity Index H' 2.89 2.87 2.94

Others prey species (Period no.—no. of items): Ostatné druhy (Obdobie ¢.—pocet):

Sorex araneus (2—1), Neomys fodiens (2—1), Crocidura suaveolens (2-2), Myotis myotis (2-1), Nyctalus noctula (2—1), Myodes
glareolus (1-1; 2-2), Ondatra zibethicus (2-2), Microtus agrestis (2-1), Mustela nivalis (2—1), Tachybaptus ruficollis (2-3), Anas
querquedula (1-2), Accipiter gentilis (2-2), Buteo buteo (2-3), Accipitridae sp. (2—1), Falco tinnunculus (1-1; 2-2), Coturnix coturnix
(1-1; 2-1), Rallus aquaticus (2-1), Crex crex (2-1), Fulica atra (2-2), Rallidae sp. (1-1), Scolopax rusticola (1-1), Streptopelia
decaocto (2-2), Tyto alba (2—-2), Bubo bubo (1-1; 2-2), Athene noctua (2-2), Strix aluco (1-1; 2-2), Galerida cristata (2—1), Erithacus
rubecula (2—1), Turdus pilaris (2-3), Turdus viscivorus (2-1), Carduelis chloris (2-1), Sturnus vulgaris (1-1; 2—4), Pica pica (1-3; 2—
2), Corvus corax (2-1), Passeriformes sp. (1-1; 2—1), Pelobates fuscus (2—1), Pelophylax cf. esculentus (2—4), Lacerta viridis (1-1; 2—
2), Lacerta muralis (2—1), Colubridae sp. (2—1), Cypriniformes sp. (2-5), Coleoptera sp. (1-2; 2-6), Limacidae sp. (2—-1).
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Appendix 12. Comparison of Eurasian eagle-ow! diets over three historical periods in the Slovensky kras Karst area.
Priloha 12. Porovnanie potravy vyra skalného z troch obdobi v Slovenskom krase.

obdobie (roky pred) / period (years ago) A: >70 B: 30-70 C: <30 > %
period No. / obdobie ¢. 1 2 3

taxa / taxén

Microtus arvalis (n/ks) 1+ 58 1+ 479 1- 120 652 25.15
% 34.87 31.08 13.35

Apodemus sylvaticus 1 ilF 58 1- 8 67 2.58
Apodemus microps 1 1+ 24 1- 3 28 1.08
Arvicola amphibius 1- 10 1- 124 1+ 170 304 11.73
Columba livia dom. 1 1- 21 1+ 68 55 212
Corvus cornix + frugilegus 2 1- 11 1+ 17 30 1.16
Tachybaptus ruficollis 2- 0 1+ 15 15 0.58
Anas crecca 1- 0 Al 9 9 0.35
Gallinula chloropus 1 1- 6 1+ 20 27 1.04
Fulica atra 1- 0 1+ 7 7 0.27
Pelobates fuscus 5 2- 19 1+ 86 110 4.24
Rattus norvegicus 2- 2 224 119 345 13.31
Cricetus cricetus 10 89 1- 26 125 4.82
Apodemus flavicollis 10 85 1- 20 115 4.44
Apodemus agrarius 2 13 1- 0 15 0.58
Perdix perdix T g T T (O 270"
Erinaceus roumanicus 27 22 49 1.89
Lepus europaeus 2 24 22 48 1.85
Spermophilus citellus 2 24 18 44 1.70
Glis glis 2 15 8 25 0.96
Asio otus 2 14 7 23 0.89
Turdus merula 18 4 22 0.85
Coturnix coturnix 4 10 4 18 0.69
Vanellus vanellus 2 8 8 18 0.69
Anas platyrhynchos 4 9 13 0.50
Myodes glareolus 2 10 1 13 0.50
Mustela nivalis 9 3 12 0.46
Garrulus glandarius 1 3 8 12 0.46
Turdus philomelos 3 6 3 12 0.46
Talpa europaea 5 6 11 0.42
Columba oenas 1 8 2 11 0.42
Coloeus monedula 1 8 2 11 0.42
Falco tinnunculus 1 6 4 11 0.42
Mus cf. musculus 1 6 3 10 0.39
Vulpes vulpes 1 7 2 10 0.39
Alauda arvensis 4 6 10 0.39
Pica pica 3 5 2 10 0.39
Rana temporaria 8 1 9 0.35
Dryomys nitedula 2 6 8 0.31
Streptopelia decaocto 6 2 8 0.31
Turdus pilaris 3 2 3 8 0.31
Scolopax rusticola 6 1 7 0.27
Turdus viscivorus 1 5 1 7 0.27
Pelophylax cf.esculentus 2 4 1 7 0.27
Cuculus canorus 1 4 1 6 0.23
Terricola subterraneus 1 5 6 0.23
Phasianus colchicus 6 6 0.23
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obdobie (roky pred) / period (years ago) A: >70 B: 30-70 C: <30 > %
period No. / obdobie ¢. 1 2 3

taxa / taxén

Crex crex 1 5 6 0.23
Gallinago gallinago 1 2 3 6 0.23
Bubo bubo 3 3 6 0.23
Sturnus vulgaris 3 3 6 0.23
Mammalia 107 1256 560 1923 74.19
Aves 36 1- 242 1+ 247 525 20.25
Amphibia, Reptilia, Pisces 7 1- 39 1+ 90 136 5.25
Evertebrata 2 4 2 8 0.31
> 152 1541 899 2592 100.00
Diversity Index H' 2.88 2.86 3.12 3.09

Others prey species (Period no.—no. of items): Ostatné druhy (Obdobie ¢.—pocet):

Sorex araneus (2-1), Neomys anomalus (2—1), Neomys fodiens (1-1), Crocidura suaveolens (2-2; 3-1), Myotis mystacinus (2-2),
Myotis myotis (1-2; 2-2), Eptesicus serotinus (3—1), Nyctalus noctula (1-1), Pipistrellus pipistrellus (2—1), Plecotus austriacus (2—1),
Sciurus vulgaris (2-2), Muscardinus avellanarius (1-1; 2—1; 3-1), Micromys minutus (2-2; 3—1), Ondatra zibethicus (3-3), Terricola
tatricus (2-2), Alexandromys oeconomus (3—1), Mustela erminea (2-1; 3-1), Mustela putorius (2-2), Mustela eversmanni (2-2),
Podiceps nigricollis (3-3), Ixobrychus minutus (3-1), Anas querquedula (2-2), Aythya fuligula (3—1), Anatidae sp. (2-3; 3—1),
Accipiter gentilis (3—1), Accipiter nisus (2—1), Circus aeruginosus (3-2), Falco peregrinus (2-1; 3-1), Tetrastes bonasia (3—1), Rallus
aquaticus (2—1), Porzana porzana (3-3), Zapornia parva (3—1), Rallidae sp. (2-1), Pluvialis apricaria (3—1), Gallinago sp. (2-1),
Lymnocryptes minimus (3—1), Columba palumbus (3—1), Streptopelia turtur (2-3), Tyto alba (1-1), Athene noctua (3—1), Strix aluco
(2—4; 3-1), Strix uralensis (2—1), Caprimulgus europaeus (2—2; 3-2), Lullula arborea (1-1), Galerida cristata (3—1), Hirundo rustica (2—
1), Motacilla alba (2-2), Motacilla cinerea (3—1), Lanius collurio (1-1; 3-1), Erithacus rubecula (2-1), Emberiza citrinella (2-1; 3-1),
Fringilla coelebs (3-2), Carduelis carduelis (3—1), Carduelis cannabina (3-2), Carduelis chloris (3—1), Coccothraustes coccothraustes
(3-3), Passer domesticus (2—1; 3—1), Passer montanus (3—1), Corvus corax (3-2), Passeriformes sp. (2-5; 3-1), Aves sp. (2-1),
Pelophylax ridibundus (3-2), Lacerta viridis (2—4), Lacerta agilis (2-3), Serpentes sp. (2—-1), Lucanus cervus (1-1; 2-1; 3-2),
Coleoptera sp. (1-1; 2-3).
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