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Abstract: The species composition of a small mammal community of Mława Upland (middle-northern Poland) was 
studied using the analysis of pellets of the barn owl Tyto alba and long-eared owl Asio otus. Total of 1748 individuals 

of small mammals were identified from 77 pellets of Tyto alba collected near Kuczbork, and from 452 pellets of Asio 

otus pellets collected near Kobuszyn in the years 2014-2016. Rodentia were represented by 7 species and made up the 
main part of the owls’ diet. Among four Soricomorpha species, Sorex araneus was the most frequent one. The 

predominant prey was Microtus arvalis, accounting for 60% of Tyto alba diet, and nearly 90% of Asio otus diet. Species 

of small mammals recorded in Mława Upland are widely distributed in central Poland and are mostly associated with 
agricultural land and mosaic landscapes. 

Key words: Mammalia, species composition, pellets, diet of owls, faunistics 

INTRODUCTION 

Pellet analysis offers an efficient means to sample small mammal communities and is widely 

used for local and landscape-level assessments of mammalian populations. Heisler et al. (2016) 

have shown that small mammal community composition estimated via pellets was better 

represented compared to estimates from conventional trapping. In this paper we applied analysis 

of pellets of two species of owls, the barn owl Tyto alba, and the long-eared owl Asio otus aiming 

to identify the species richness and composition of a community of small mammals in the 

landscape of Mława Upland, middle-northern Poland. Knowledge on the distribution of small 

mammal species in this region of Poland is rather fragmentary, and is based mostly on records 

collected before 1980 (Pucek & Raczyński 1983). 

MATERIAL AND METHODS 

The area of app. 80 km2  in Mława Upland (Wysoczyzna Mławska) was searched for pellets 

of owls from 26 Oct 2014–20 Jun 2016. The study area is located east of River Wkra in northern 

part of Mazovia in Poland. Most of the area is agricultural land with a well-developed drainage 

system and numerous wetlands. Larger forest complexes are found on the peripheries of the 

uplands. 

Total of 77 pellets of Tyto alba were collected in abandoned buildings near Kuczbork 

Kolonia (N 53° 4' 1.3'', E 20° 2' 47.3''). Total of 452 pellets of Asio otus were collected from 

spruce young growth east of Kobuszyn (53°0'20.5'' N, 20°5'48.6'' E). 

The analysis of pellets was performed after soaking in water. The skeletal elements of 

mammal’s skeleton (mainly skulls, less often humeral bones) were separated. Prey was identified 

based on the lower jaws, skulls, teeth, parts of beaks, and femurs, according to the identification 

key by Pucek (1984), and using reference collections. The number of prey individuals was 

calculated separately for each complete pellet based on the most frequent skull element. The 
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remaining fragments of pellets were pooled together to estimate the number of prey individuals. 

Total material contained 1748 individuals of small mammals, and 5 birds (small Passeriformes) 

preyed by Tyto alba and Asio otus. 

RESULTS 

A total of 11 species of small mammals were recorded in the diet of owls studied in Mława 

Upland. Tyto alba utilized 9 species, including three Soricomorpha species, while Asio otus 

utilized 7 species, including only one Soricomorpha (Table 1). Rodentia were represented by 7 

species and comprised the main part of the owls’ diet, accounting for more than 80% of Tyto 

alba diet, and nearly 100% of Asio otus prey (Table 1). Soricomorpha were represented by four 

species, with Sorex araneus being the most frequent one. The predominant food was Microtus 

arvalis, accounting for approximately 60% of the Tyto alba diet, and nearly 90% of the Asio otus 

diet. Other small mammals also accounted for a substantial share of the predators’ diet, including 

S. araneus (14.6% in Tyto alba diet), and Microtus oeconomus, accounting for at least 6% of the 

prey of two owl species (Table 1). 
 
Table 1. Small mammals in the diet of the barn owl Tyto alba and the long-eared owl Asio otus in Mława Upland. 

 

No. Prey species 
Tyto alba Asio otus 

n % n % 

1. Talpa europaea Linnaeus, 1758 0 0 2 0.1 
2. Sorex araneus Linnaeus, 1758 60 14.6 0 0 

3. S. minutus Linnaeus, 1766 22 5.3 0 0 

4. Neomys fodiens Pendant, 1771 2 0.5 0 0 
5. Clethrionomys glareolus (Schreber, 1780) 3 0.7 10 0.7 

6. Microtus arvalis (Pallas, 1779) 249 60.4 1192 89.2 
7. M. oeconomus (Pallas, 1766) 29 7.0 80 6.0 

-. Microtus sp. 1 0.2 9 0.7 

8. Mus musculus Linnaeus, 1758 23 5.6 0 0 
9. Apodemus agrarius (Pallas, 1771) 9 2.2 4 0.3 

10. A. flavicollis (Melchior, 1834) 0 0 7 0.5 

-. Apodemus spp. 9 2.2 30 2.2 
11. Micromys minutus (Pallas, 1771) 5 1.2 2 0.1 

 Total 412 100.0 1336 100.0 

 

DISCUSSION 

Tyto alba and Asio otus are common predators of agricultural areas, and mosaic landscapes 

composed of farmland, build-up areas and forest patches (Goszczyński 1981). Several specific 

differences in dimensions of their ecological niches were described: Tyto alba utilizes the build-

up areas more often compared to the other owl species and has a relatively broad dietary niche 

(Romanowski & Lesiński 2019), while Asio otus is one of the most specialized predators preying 

mostly on colonial Microtus species (Jędrzejewska & Jędrzejewski 1998). Our data are in 

accordance with the above studies: prey of Tyto alba in Mława Upland consisted of a higher 

number of mammalian species, as compared with Asio otus, and included one synanthrophic 

rodent Mus musculus. 

Species of small mammals recorded in this study are widely distributed in central Poland 

(Pucek 1984, Lesiński et al. 2013) and northern Mazovia (Lesiński 2022), and were reported as 

common species in a recent research of floodplains of Vistula River (Romanowski et al 2023). 

Several of the species are associated with agricultural land (M. arvalis, Apodemus agrarius, 

Micromys minutus), forest and mosaic landscapes (Clethrionomys glareolus, S. araneus, 
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A. flavicollis). Two species, M. oeconomus and Neomys fodiens are inhabitants of the wetlands 

and wet sedge meadows (Lesiński et al. 2016, Romanowski et al 2023). 

The documented list of small mammals of Mława Upland is most likely incomplete due to 

the limited number of study sites. Future studies should focus on the potential presence of bats 

Chiroptera, as well as terrestrial species, especially ones associated with forests and riparian 

habitats. 

REFERENCES 

GOSZCZYŃSKI J. 1981 Comparative analysis of food of owls in agrocenoses. Ekologia Polska 29: 431–439. 

HEISLER L. M., SOMERS C. M. & POULIN R. G. 2016. Owl pellets: a more effective alternative to conventional trapping 
for broad-scale studies of small mammal communities. Methods in Ecology and Evolution 7: 96–103. 

JĘDRZEJEWSKA B. & JĘDRZEJEWSKI W. 1998. Predation in vertebrate communities. The Białowieża Primeval Forest as 

a case study. Springer-Verlag, Berlin Hedelberg. 
LESIŃSKI G. 2022. Drobne ssaki w diecie płomykówki Tyto alba na północnym Mazowszu. Kulon 27: 99–109. 

LESIŃSKI G., ROMANOWSKI J., GRYZ J., OLSZEWSKI A., KOWALSKI M., KRAUZE-GRYZ D., OLECH B., PEPŁOWSKA-

MARCZAK D. & TARŁOWSKI A. 2013. Small mammals of Kampinos National Park and its protection zone, as 
revealed by analyses of the diet of tawny owls Strix aluco. Fragmenta Faunistica 56: 65–81. 

LESIŃSKI G., ROMANOWSKI J. & BUDEK S. 2016. Winter diet of the long-eared owl Asio otus in various habitats of central 

and north-eastern Poland. Annals of Warsaw University of Life Sciences – SGGW. Animal Science 55: 81–88. 
PUCEK Z. 1984. Klucz do oznaczania ssaków Polski. PWN, Warsaw, 384 pp. 

PUCEK Z. & RACZYŃSKI J. (eds.) 1983. Atlas rozmieszczenia ssaków Polski. PWN, Warszawa: 188 pp. 

ROMANOWSKI J., DUDEK-GODEAU D. & LESIŃSKI G. 2023. Diversity of small mammals along a large river valley 
revealed from pellets of Tawny Owl Strix aluco. Biology 12, 1118; DOI: 10.3390/biology12081118 

ROMANOWSKI J. & LESIŃSKI G. 2019. Comparing trophic niches of sympatric raptors in agricultural landscape in central 

Poland. Polish Journal of Ecology 67(4): 331–338; DOI 10.3161/15052249PJE2019.67.4.005 

STRESZCZENIE 

[Drobne ssaki Wysoczyzny Mławskiej (środkowo-północna Polska) w wypluwkach 

płomykówki Tyto alba i uszatki Asio otus] 

Wypluwki sów zbierano na obszarze Wysoczyzny Mławskiej na wschód od rzeki Wkra w 

okresie 26.10.2014–20.06.2016. Zebrano łącznie 77 wypluwek płomykówki Tyto alba w 

niezamieszkałych budynkach na skraju Kuczbork Kolonia, oraz 452 wypluwek uszatki Asio otus 

w młodniku świerkowym na wschód od Kobuszyna. Analiza wypluwek wykazała obecność 

1748 osobników drobnych ssaków – 412 w diecie płomykówki, oraz 1336 w diecie uszatki (Tab. 

1). Odnotowano 11 gatunków drobnych ssaków: 4 Soricomorpha i 7 Rodentia. Najczęściej 

łowionymi gatunkami były: Apodemus flavicollis i Microtus arvalis. Wśród Soricomorpha 

najczęstsze były: Sorex araneus i Talpa europaea, ale ich udział w diecie sów był stosunkowo 

niewielki (mniej niż 5% ssaków). Skład gatunkowy ssaków jako ofiar sów stwierdzony w 

analizowanym pokarmie wskazuje, że areały łowieckie drapieżników obejmowały różne 

środowiska: sąsiedztwo zabudowy, dolinę rzeki i tereny zadrzewione. 
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