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Abstract Little was known about the small mammal fauna of the Marcal Basin to date, therefore we collected
1,144 Barn Owl pellets from 15 locations in 2017. After the analysis of the pellets, remnants of 3,063 prey items
were identified, of which 97.5% were small mammals, belonging to 21 species, while the remaining 2.5% were
birds, frogs and insects. Mammal prey items consisted of Cricetidae 41%, Muridae 31% and Soricidae 28%, and
in some samples, we found the remnants of European Mole (Talpa europaea), Kuhl’s Pipistrelle (Pipistrellus
kuhlii), Hazel Dormouse (Muscardinus avellanarius) and Least Weasel (Mustela nivalis). Small mammal spe-
cies were classified into four functional groups based on their preferences for urban, open, forest or wetland hab-
itats. We investigated whether their relative abundances match with the proportions of the four habitat types in
the assumed Barn Owl hunting ranges (cca. 2 km radius circle) in five sample sites. The relative abundance of
small mammal species preferring urban habitats showed concordance with the proportion of the appropriate habi-
tat types in the hunting area in two samples, while such concordance was proved for species favouring open, for-
est and wetland habitats just in one out of five samples. Small mammal functional groups represented in the prey
composition do not directly correspond to the proportion of their typical habitats. We conclude that the abun-
dance of various prey types is not suitable for characterising the landscape within the Barn Owl’s hunting range.

Keywords: pellets, small mammals, habitat preference, landscape structure

Osszefoglalas A Marcal-medence kisemlés faunajarol ezidaig keveset tudtunk, ezért 2017-ben 15 telepiilésrol
1144 gyongybagolykopetet gyijtottiink. Szétbontasuk és elemzésiik soran 3063 zsakmany maradvanya keriilt
eld, melynek 97,5%-at 21 kisemlds faj egyedei tették ki, mig a fennmaradé 2,5% madar, béka, illetve rovar volt.
Az emlészsakmany 41%-a horcsogfélekbol (Cricetidae), 31%-a egérfélékbol (Muridae) és 28%-a cickanyfélék-
bol (Soricidae) allt, de elokeriiltek kdzonséges vakond (Talpa europaea), fehérszélu torpedenevér (Pipistrellus
kuhlii), mogyords pele (Muscardinus avellanarius) és eurazsiai menyét (Mustela nivalis) maradvanyok is. A bag-
lyok zsakmanyabol kimutatott kisemldsoket funkcionalis csoportokba soroltuk, az alapjan, hogy urban, nyilt, er-
dds vagy vizes ¢éléhelyeket preferalnak. Azt vizsgaltuk, hogy részesedésiik mutat-e egyezést a felsorolt négy él6-
helytipus részesedésével a baglyok feltételezett 2 km sugart koron beliili vadaszteriiletein, 6t mintatertileten. Az
urban éléhelyeket preferalo fajok részesedése két mintdban, mig a nyilt, erdei és vizes ¢l6helyeket preferalo fajok
részesedése csak egy-egy mintaban mutatott hasonlosagot a megfeleld éléhelytipus részesedésével a feltételezett
vadaszteriileten beliil. A zsakmanybol kimutatott kisemldsok funkcionalis csoportjainak részesedése nem egye-
zett meg a megfeleld ¢l6helyeik aranyaval. Megallapithatjuk, hogy ezzel a modszerrel a kiseml6és zsakmany alap-
jan nem tudtunk kovetkeztetni a vadaszteriilet ¢l6helyeinek mintazatara.

Kulcsszavak: kopetek, kisemlésok, él6hely preferencia, taj struktira
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Introduction

Small mammals are the main preys of the Barn Owl (T30 alba) (Mikkola 1983). Many rare
or elusive species occur among the prey, just as well ones that can be hardly caught by trap-
ping (Torre et al. 2004, 2015). On the basis of the prey composition found in the pellets, val-
uable data can be obtained about the species in the owl’s hunting area, therefore this indirect
method is often used for surveying the fauna (e.g. Schmidt 1976, Taylor 1994, Yom-Tov &
Wool 1997). The composition of small mammal communities can be better estimated based
on these data in comparison with standard direct sampling methods, e.g. trapping (Heisler
et al. 2016). However, such studies should not ignore the seasonal dynamics of small mam-
mals, the population outbreaks, and the fact that Barn Owls can show prey preference dur-
ing hunting (Tores ef al. 2005, Askew et al. 2007, Meek et al. 2012). The structure of small
mammal communities is also influenced by the landscape (Torre et al. 2015), therefore,
the results of pellet analysis can be used for the description of the landscape (Heisler et al.
2016), moreover the changes in land use can be detected by using data of long-term owl pel-
let analysis (Cooke et al. 1996, de la Pefa et al. 2003, Rodriguez & Peris 2007).

Little was known about the small mammal fauna of the Marcal Basin to date (Bihari et
al. 2007). A few previous studies of Barn Owl pellet analysis were performed (e.g. Schmidt
1976, 1979, Lazar 1983, Varga 1986, 1991, Purger & Reider 1998, Szép & Purger 2013). In
the southern part of the Marcal Basin two surveys were conducted at the same place, but in
different times (Lazar 1983, Szép & Purger 2013), and upon comparison of the results of the
studies it was suggested that differences in the relative abundance of species found in Barn
Owl pellets may indicate changes in land use (Szép & Purger 2013). This example pointed
out that results from previous sporadic surveys can provide a good basis for comparisons if
more pellets can be collected in the same sites. However, if pellet samples are collected at
the same time, from several areas with similar landscape features, we assume that the dif-
ferences in the small mammal composition refer to the habitat conditions of the owls’ hunt-
ing areas.

The aims of this study were: 1) to widen our knowledge on the small mammal fauna of the
Marcal Basin based on Barn Owl pellet analysis, 2) to find connection between the propor-
tions of the functional groups of small mammals in the diet and the proportion of their fa-
voured habitats in the owls’ hunting areas.

Materials and methods

The Marcal Basin is mostly flat, lowland area (1,583 km?) situated in the north-western part
of Hungary (D&vényi et al. 2010). Its greater part is agricultural landscape, while the small
patches of natural vegetation consist of oak-hornbeam forests, gallery forests as well as
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tall-sedge beds along the Marcal and other watercourses (Mesterhazy 2008). Approximate-
ly 18% of the area is covered by forests, and out of this 70% comprise plantations of black
pine (Pinus nigra) and black locust (Robinia pseudoacacia) (Mesterhazy 2008). The catch-
ment area of River Marcal is in the basin, with a lot of watercourses (D6vényi et al. 2010).
The climate is temperate continental, with an average annual temperature of 10.0 °C, and
annual precipitation varying between 580 and 700 mm (D6vényi et al. 2010).

Barn Owl pellets were collected in the Marcal Basin in 2017 (Figure 1). The dates indi-
cate only the time of collection (7able 1a, b). Small mammals detected in the pellets were
identified on the basis of skeletal parameters (Schmidt 1967, Tvrtkovi¢ 1979, Tvrtkovié et
al. 1980, Ujhelyi 1989, Krystufek & Janzekovic 1999, Mérz 2011). Their quantity was cal-
culated by counting the number of skulls and their corresponding jaws. The identification
of amphibians was performed based on Paunovi¢’s identification key (1990), and that of the
birds on Kessler’s identification key (2015).

Small mammals detected in the owl pellets were classified into four functional groups ac-
cording to their preferences for urban, open, forest or wetland habitats (7able 1a, b). In order
to study the connection between the proportions (in Barn Owl diet) of the functional groups
of small mammals of habitats in the hunting range, we used the 5 largest samples (Table 1a,
b). To our knowledge, Barn Owls hunt at a distance of about 1-3 km from its nesting or roost-
ing place, but in most studies the assumed hunting range is considered to be a circle with
cca. 2 km radius (Lovari et al. 1976, Martinez & Zuberogoitia 2004, Torre et al. 2015). On
the map of the national scale CORINE Land Cover Project of 2012, 1:50 000 (Feranec et al.
2019), circles with 2 km radius were marked around the five Barn Owl nesting and roosting
places in QGIS program to estimate the distribution of the various landscape types (QGIS
2013). These landscape structures (e.g. Broad-leaved forest, Non-irrigated arable land, Pas-
tures) were classified into 4 habitat types (urban, open, forest and wetland). The comparison
of the relative abundances of small mammal functional groups detected in the five samples
and the proportion of the habitats within the corresponding hunting ranges were carried out
by a homogeneity test G. Canonical correspondence analysis was performed for the relative
abundance of small mammal functional groups detected in the five samples, and the propor-
tions of the four habitats in the hunting ranges, which were considered to be environmental
variables (Hammer et al. 2001).

Results

We collected 1,144 Barn Owl pellets in the Marcal Basin from 15 settlements in 2017,
in which 3,063 prey items were found. 97.5% of the prey belonged to 21 small mammal
species, while the remaining 2.5% were birds, frogs and insects (7able 1a, b). Mammal
preys consisted of Cricetidae 40.58%, Muridae 31.15% and Soricidae 28.09%, and the rem-
nants of European Mole (Talpa europaea) (0.03%), Kuhl’s Pipistrelle (Pipistrellus kuhlii)
(0.03%), Hazel Dormouse (Muscardinus avellanarius) (0.09%) and Least Weasel (Mustela
nivalis) (0.03%) were also found in a few samples (Table la, b).
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Figure 1. The situation of Marcal Basin in Hungary and sampling locations in the UTM: 1 — Mihalyfa,
2 - Nemeskeresztur, 3 - Nagykamond, 4 — Nemeskocs, 5 - Kemenesszentmarton, 6 -
Kulsévat, 7 — Apacatorna, 8 - Iszkaz, 9 - Kissz6l6s, 10 - Tuskevar, 11 - Csdgle, 12 - Vid, 13 -
Nagyaldsony, 14 - Kéttornyulak, 15 - Takécsi (bold circles and numbers - the five sample
sites used in the analysis)
A 15 mintavételi hely elhelyezkedése a Marcal-medence UTM térképén dbrdzolva (félkdvér
korok szamokkal — az 6t mintavételi hely, melyek szerepeltek az elemzésekben)

1. dbra



Table 1a

la tdbldzat A kopet lel6helyekrél (1-8) elékerilt zsakményallatok egyedszédma. Roviditések: Hp — habitat (él6hely)
preferencia: u — urban éléhely, o — nyilt él6hely, f — erdd, w - vizes éléhely, cat - katolikus templom, ref — re-
formatus templom, farm — istallok, magtarak, UTM - Universal Transverse Mercator koordinata rendszer, az

Number of prey specimens in Barn Owl pellets in sampling sites (1-8). Abbreviations: Hp - habitat pref-
erence, U — urban habitat, o — open habitat, f - forest, w — wetland, cat - catholic church, ref — reformed
church, farm - stables, granaries, UTM — Universal Transverse Mercator coordinate system, the site names

of the five largest samples are markt by asterix

ot legnagyobb minta gyUjtési helye csillaggal van jelolve

Sampling site number Hp 1. 2. 3. 4, 5. 6. 7 8.
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UTM (10 x 10 km) XN60 | XN61 | XN62 | XN63 | XN64 | XN64 | XN72 | XN72
Crocidura leucodon o 0 0 1 2 5 9 6 4
Crocidura suaveolens o 1 3 1 3 35 12 35 11
Sorex araneus f 23 3 5 5 21 35 27 13
Sorex minutus f 5 0 0 0 1 20 9 2
Neomys anomalus w 0 0 0 2 3 5 9 1
Neomys fodiens w 1 0 0 1 0 2 1 0
Talpa europaea o 0 0 0 0 0 0 0 0
Pipistrellus kuhlii 0 0 0 0 0 0 0 0
Muscardinus avellanarius f 0 0 0 0 0 0 0 0
Microtus agrestis w 2 2 0 0 1 1 1 0
Microtus arvalis o 3 35 27 30 47 | 103 | 155 | 106
Microtus subterraneus o 0 0 0 3 6 6 4 1
Arvicola amphibius w 1 0 2 3 0 13 1 0
Myodes glareolus f 0 1 1 1 3 5 1 0
Apodemus agrarius f 1 4 0 16 38 17 11 11
Apodemus flavicollis f 0 5 2 14 11 5 0 6
Apodemus sylvaticus f 0 12 2 9 11 28 10 14
Apodemus sp. 0 6 1 4 1 10 5 4
Micromys minutus w 0 0 0 4 15 7 6 1
Mus musculus u 0 6 0 1 4 1 1 3
Rattus norvegicus 0 0 0 0 1 3 1 1
Rattus sp. 0 0 0 0 0 0 0 0
Mustela nivalis 0 0 0 0 0 0 0 0
Passer sp. 0 0 1 0 0 1 0 0
Hirundo sp. 0 0 0 0 0 0 0 0
Turdus sp. 0 0 0 0 0 0 0 0
Phoenicurus sp. 0 0 0 0 0 0 0 0
Aves (indet.) 0 0 1 1 1 2 1 1
Pelobates fuscus 0 0 0 0 0 0 0 0
Anura (Rana sp.) 0 0 0 0 0 1 0 1
Anura (indet.) 0 0 0 0 0 2 0 1
Insecta (Heteroptera) 0 0 0 0 0 0 0 0
Insecta (Coleoptera) 0 0 1 0 0 1 1 0
Prey 37 77 45 99 | 204 | 289 | 285 | 181
Pellet 8 48 22 45 62 113 127 68




Table 1b

Number of prey specimens in Barn Owl pellets in sampling sites (9-15)

1b tabldzat A kdpetlel6helyekrdl (9-15) elékeriilt zsakmanyallatok egyedszama

Sampling site number 9. 10. 11. 12. 13. 14. 15. ¥
= = = E s —
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UTM (10 x 10 km) XN72 | XN72 | XN73 | XN73 | XN73 | XN84 | XN85
Crocidura leucodon 1 3 0 12 16 0 9 68
Crocidura suaveolens 8 15 1 78 30 4 12 249
Sorex araneus 15 5 78 29 70 12 106 447
Sorex minutus 0 1 21 23 22 1 21 126
Neomys anomalus 2 4 9 9 1 0 17 62
Neomys fodiens 0 0 0 1 3 0 4 13
Talpa europaea 0 0 0 0 1 0 0 1
Pipistrellus kuhlii 0 0 0 1 0 0 0 1
Muscardinus avellanarius 0 0 0 2 0 0 1 3
Microtus agrestis 0 0 5 0 3 0 0 15
Microtus arvalis 46 46 37 216 171 55 149 | 1226
Microtus subterraneus 0 0 1 14 12 4 24 75
Arvicola amphibius 1 0 0 3 1 0 1 26
Myodes glareolus 1 1 4 9 10 0 15 52
Apodemus agrarius 2 2 10 60 31 5 54 262
Apodemus flavicollis 4 0 3 17 25 5 11 108
Apodemus sylvaticus 14 6 9 65 40 52 34 306
Apodemus sp. 0 0 1 22 8 20 11 93
Micromys minutus 0 1 3 35 19 2 12 105
Mus musculus 0 2 2 51 27 6 10 114
Rattus norvegicus 0 1 0 47 22 1 5 82
Rattus sp. 0 0 0 4 2 0 0 6
Mustela nivalis 0 0 0 0 0 0 1 1
Passer sp. 0 0 0 0 2 0 5 9
Hirundo sp. 0 0 0 1 15 0 0 16
Turdus sp. 0 0 1 0 0 0 0 1
Phoenicurus sp. 0 0 0 0 4 0 0 4
Aves (indet.) 0 0 0 0 1 1 0 9
Pelobates fuscus 0 0 0 1 0 0 0 1
Anura (Rana sp.) 0 0 0 3 4 1 5 15
Anura (indet.) 0 0 0 0 2 3 2 10
Insecta (Heteroptera) 0 0 0 0 0 1 0 1
Insecta (Coleoptera) 0 0 0 2 2 1 0 8
Prey 94 87 185 705 544 174 57 | 3063
Pellet 28 37 37 240 204 72 33 | 1144
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The proportions of the four functional groups of small mammals detected in the five Barn
Owl pellet sampling sites and the proportions of urban, open, forest and wetland habitats with-
in the hunting areas were significantly different in 15 comparisons (75%) and overlapped on-
ly in 5 comparisons (25%) (Table 2). In the samples from Nagyalasony and Takacsi the pro-
portion of species preferring urban habitats showed correlation with the proportion of urban
habitats within the assumed hunting areas (7able 2). The proportion of small mammal species
preferring open and forest habitats overlapped with the proportion of open and forest habitats
within the assumed hunting range in the Apécatorna sample site only (7able 2). The proportion

Table 2. Proportion of small mammals with different habitat preferences (h. pref.) detected from
the owl pellet samples collected at the five sampling sites (%), and the comparison of
these values with the share (%) of habitats (hab.) in the assumed Barn Owl hunting
ranges (2 km radius circle)

2. tdbldzat Az 6t mintvételi helyen gyujtott gyongybagoly kopetmintabol kimutatott kiseml6sok
részesedése (%) éléhely-preferencidjuk (h. pref) alapjan, és ezeknek az értékeknek az
Osszevetése a baglyok feltételezett vadaszteriiletén (2 km-es sugaru kor) belul kimutatott
éléhelyek (hab.) %-os részesedésével

Kiils6vat h. pref. hab. G p

urban 1.47 8.95 5.97 <0.05
open 47.80 91.05 13.70 <0.001
forest 40.44 0.00 56.06 <0.001
wetland 10.29 0.00 14.27 <0.001
Apacatorna h. pref. hab. G p

urban 0.73 5.27 3.91 <0.05
open 71.94 75.89 0.11 NS.
forest 20.86 18.84 0.10 NS.
wetland 6.47 0.00 8.98 <0.01
Vid h. pref. hab. G p

urban 14.61 3.08 8.16 <0.01
open 47.69 94.27 15.24 <0.001
forest 30.55 2.65 27.20 <0.001
wetland 7.15 0.00 9.73 <0.01
Nagyalasony h. pref. hab. G p

urban 9.72 5.88 0.96 NS.
open 45.63 82.88 10.96 <0.01
forest 39.29 11.24 16.18 <0.01
wetland 5.36 0.00 7.43 <0.01
Takacsi h. pref. hab. G p

urban 3.09 9.44 337 NS.
open 40.00 80.62 13.95 <0.01
forest 49.90 7.84 34.15 <0.001
wetland 7.01 2.10 2.80 NS.
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of species preferring wetland habitats
was 5-10% in every hunting area, and 3.07
did not overlap with the proportion of
wetland habitats within the hunting
areas, except for the sample of Taka- 204 urbas),
csi (Table 2). . Of’
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small mammals preferring those hab-
itats. The proportion of small mam-
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ulsovat

mal species preferring wetland hab- Figure 2. Distribution of sampling sites (names of settle-
P p g ments), habitats (letters in italics) and the hab-

itats was similar to the proportion of itat preference of small mammal species (nor-
the wetland area in the assumed cir- mal gray letters) by canonical correspondence
cle of the hunting range. In the cor- analysis

responding analysis the sample site 2.dbra A mintavételi helyek (a telepiilések neve), az

Apacat disti ished éléhelyek (d6lt bet(k) és az azokat preferalé fa-
pacatorna was very distinguished, jok (normal sziirke bettik) eloszldsa kanonikus

since there was a higher proportion korrespondancia vizsgalat alapjan
of forest in the Barn Owls’ hunting

range (Figure 2).

Discussion

The presence of most of the small mammal species detected in the Marcal Basin was expect-
ed, as they are common in the surrounding area (Bihari ef al. 2007). Our results contributed to
the knowledge of distribution patterns of small mammal species in the study area, since out of
our 15 sampling sites similar surveys had been previously carried out only in 3 locations: Mi-
halyfa, Nemeskeresztir and Nemeskocs (Lazar 1983, Varga 1991, Purger & Reider 1998). The
detection of Kuhl’s Pipistrelle from Vid village suggested that individuals of this species oc-
curred farther to the north-east from the already known distribution area (Fehér 2007).

Our results suggested that the representation of small mammal functional groups in the Barn
Owl’s diet and the proportion of various habitats in the assumed hunting ranges correlated on-
ly in 25% of the comparisons. The presumed hunting range was a circle with a 2 km radius
and since pellet collecting sites were located in the central part of the mostly small rural set-
tlements, thus urban habitats covered only 3-9%. It was expected that the proportion of urban
species in the Barn Owls’ diet will be similar, as the owls frequently fly over to urban habitats.
Contrary to this expectation, such concordance was shown only in two of the five sample sites,
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while in other two cases the proportion of small mammal species preferring urban habitats
was significantly lower, and in one case it was significantly higher than the proportion of ur-
ban habitats in the respective hunting range. Brown Rat (Rattus norvegicus) and House Mouse
(Mus musculus) were detected in higher numbers in two samples collected from two settle-
ments (Vid, Nagyalasony), which can be explained by the fact that several livestock farms are
located there. It is widely known that the role of Brown Rat, House Mouse and House Sparrow
in the food source of Barn Owls largely depends on the intensity of livestock farming (Latkova
2008). The proportion of these small mammal species was similar in the two samples also be-
cause these two settlements are close to each other, thus the hunting ranges of the Barn Owls
overlapped substantially.

The proportion of small mammal species preferring open habitats was in concordance with
the distribution of open habitats in the Barn Owl hunting range only in one sample, while it
was significantly smaller in the other four samples. A possible reason for such discrepancy can
be the rough categorisation of habitats in CORINE map, where “Land principally occupied
by agriculture, with significant areas of natural vegetation” (e.g. tree lines, reed beds, shrubs)
was also classified as open habitat, despite the fact that it can favour other small mammal
species with different habitat preferences, too. Barn Owls hunt mainly in open fields (Taylor
1994), and the proportion of species preferring forest or wetland habitats in their prey is high-
er due to the presence of treelines, shrubs and reed beds, while these small mammal species in
the surrounding open areas are more likely to be predated. The proportion of small mammals
preferring open habitats was the highest in Apacatorna, although the proportion of open hab-
itats within the assumed hunting range was the smallest there. Apacatorna is one of the settle-
ments affected by red mud disaster in 2010, where the highly alkaline, heavy metal contami-
nated flood ran through the stream Torna (Uzinger et al. 2015, Mayes et al. 2016). The effects
of the disaster cannot be evaluated because of the absence of previous small mammal surveys.
We cannot provide satisfactory explanation for our current results, since it is not clear why
the highest concordance was revealed between small mammals’ preference and the pattern of
habitats in owl hunting range only in this site. The highest concordance between species pre-
ferring forests and the pattern of forest habitats was revealed in the same sampling site (Apa-
catorna). In all the other sampling sites, the proportion of species preferring forest habitats in
the pellets was much higher than the proportion of forests within the Barn Owl hunting range.

The proportion of species preferring wetland habitats in the pellets showed some concord-
ance with the extent of their habitats within the hunting area in one sample (Takacsi), while in
the other sampling sites significantly higher proportions were revealed for such species than the
extent of wetland habitats in the corresponding hunting ranges. We assumed that such result is
not quite realistic, as there are hidden wetland habitats in the hunting ranges that could not be
shown due to the resolution of the used map. Moreover, as mentioned above, the CORINE map
shows that many of the wetland habitats are found in the open area habitat category.

Barn Owl pellets had been previously collected in 3 out of our 15 sample sites in the study
area. Our current samples were small, therefore the comparison with the results of previous
surveys have only informative values. In the sample collected in Mihalyfa in 2017, species
preferring forest habitat dominated (78%), similarly to the previous survey in 1977, when their
proportion reached 60% (Lazar 1983). In the sample collected in 2017 from Nemeskeresztr,
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the proportion of small mammals preferring open and forest habitats was 49%, and 40%, re-
spectively, while in the sample from 1984 this difference was even higher: 69% of species pre-
ferring open habitat versus only 19% of species preferring forest habitats (Varga 1991). About
50% of the prey items from Nemeskocs in 2017 were made up of species preferring forest hab-
itats, 39% were species preferring open habitats, and 10% were small mammal species typical
for wetlands. In the survey conducted in 1996, the species preferring open habitats were highly
dominant (82%) in the diet of the owls, while the proportion of species preferring forest habi-
tats (17%) was much lower (Purger & Reider 1998).

From the comparisons it can be seen that the proportion of functional groups of small mam-
mals preferring different habitats in the diet of Barn Owl may change significantly over time.
The causes of these changes are difficult to detect and explain, though it is expected that
changes in the landscape structure influence small mammal communities in the owls’ hunting
ranges. The limitations of the method applied in this study were highlighted by the fact that
owl hunting ranges can differ in size and quality (Arlettaz et al. 2010) and their diet compo-
sition is influenced by the availability of small mammal species and the finer structure of the
landscape (e.g. Bond ez al. 2004, Lyman 2012, Horvath et al. 2018). For this reason, we should
try to collect samples from the study area for as many years as possible, with seasonal frequen-
cy (Fehér & Fehér 2004). The limitations of the usability of this method are also influenced by
the fact that owls hunt not only within the assumed hunting range, and are likely to prefer more
accessible species (Moysi et al. 2018). We suggest improving the efficiency of the method by
using finer structure of the landscape and more precise definition of habitats. For finding evi-
dence that small mammal prey composition reflects landscape habitat structure the best fitting
hunting range size should be established.
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