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Abstract

The present study investigates the distribution of the harvest mouse (Micromys
minutus) in Georgia through the analysis of barn owl (Tyto alba) pellets. Historical-
ly, Micromys minutus has been documented in restricted areas of western Georgia,
with a fragmented range that extends into north-eastern Azerbaijan. Despite being
considered nationally vulnerable, its current status and distribution within Georgia
remain insufficiently known. With the recent establishment of the barn owl as a
breeding species in Georgia, this study explores the potential of diet analysis as an
effective method for detecting elusive or poorly documented small mammal spe-
cies. Pellet collection was carried out between June 2023 and January 2025 across
diverse Georgian regions, including Adjara, Guria, Imereti, Kakheti, Kvemo Kartli,
Mtskheta-Mtianeti, Samegrelo-Zemo Svaneti, and Shida Kartli. Nevertheless,
remains of the harvest mouse were only recovered from pellets collected in Adjara,
Imereti, Kakheti, Kvemo Kartli, and Samegrelo-Zemo Svaneti. All collected pellets
were processed using standard osteological techniques, and prey species were
identified based primarily on cranial and mandibular remains. A total of 6136 prey
items were identified, among which 82 individuals (1.34%) were assigned to Mi-
cromys minutus. The species was most prevalent in Samegrelo-Zemo Svaneti (64
individuals, 16.45% of prey), followed by Adjara (9 individuals, 2.99%) and
Imereti (5 individuals, 13.51%). In eastern Georgia, the species was recorded in
significantly lower numbers, with only one specimen from Kakheti (0.03%) and
three from Kvemo Kartli (0.16%), confirming its rarity in that part of the country.
These findings reveal a broader and more continuous distribution of Micromys
minutus in western Georgia, while suggesting scattered populations further east.
The results support earlier hypotheses regarding importance of barn owl dietary
studies in small mammal biodiversity assessment. This study provides essential
baseline data for conservation efforts and long-term monitoring of this ecologically
valuable but vulnerable rodent species.
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IMommpennss MUIIKH JY4YHOI (Micromys minutus) B I'py3ii Ha oCHOBI aHai3y
nejaerok cunyxu (7yto alba)

Jenuc Knrean, Onexcanap Byxnikamsiii

Pestome. [locmimkeHHS NPUCBIYCHO BUBYCHHIO MOIIMPEHHS MHIIKU Jy4HOI (Micromys minutus) Ha TepH-
Topii I'py3ii musaxom ananizy noragok cunyxu (Iyto alba). Icropmuno Micromys minutus Oyina BimMiueHa
JUIIe B OKpEeMHX paiioHax 3aximHoi I'pysii, a ¢parMeHTOBaHUI apeal BUAY NMPOCTATAETHCS IO IMiBHIYHO-
cxigHoro AsepbOaiipkany. [lonpn HamioHANIBHHUIT CTATyC ypas3iaMBOTO BHAY, CydacHi AaHi IIOJO0 HOro MOIIN-
pernst B I'py3ii € oOMexxeHHMH. Y 3B’SI3KY 3 HEIOAABHIM YTBOPEHHSM THI3I0BHX OISl curyxu B ['py3ii
PO3TIBIIAeThCs MOTEHITIAN aHaTi3y 11 parioHy SK e(pEeKTHBHOTO METOMY AJIS BUSBICHHS PiIKICHHX, MaJo/l0-
CITIDKEHNX a00 BaXKKOBJIOBUMUX BHUIIB JIPiOHUX ccaBLiB. 30ip meneTok 3ilicHioBany 3 yepBHs 2023 p. 1o ci-
yeHb 2025 p. y pi3HHX perioHax KpaiHu, BKIIOYHO 3 Apkapiero, ['ypieto, Imeperi, Kaxetieto, KBemo-Kaprii,
Mixera-MTianeti, Camerpeno-3emo Caneri ta lluna Kaptmi. PemTkn Mumkn ayqHOi BHSABJICHO JIUIIE B
MeNIeTKax, 310paHux y m’saTh perioHax: Amxapii, Imeperi, Kaxerii, Ksemo-Kaptmi ta Camerpeno-3emo Csa-
HeTi. 3i0paHuii MaTepian 00poOIsITH 32 CTAHAAPTHOIO OCTEOJIOTTYHOI0 METOHKOIO, a BUIOBY NPUHAJICKHICTH
3100MUi BU3HAYAIM MEPEBAXKHO 32 O3HAKAMH KpaHiaJIbHUX PEIITOK. YChoro imeHTudikoBano 6136 ocobun
3m06uui, 3 skux 82 ocobunu (1,34 %) Hanexanu 1o Buny Micromys minutus. HaiiGipiie oCOOMH BHSIBICHO Y
Camerpeno-3emo Caaneri (64, 16,45 %), nani inyts Amxapis (9, 2,99 %) ta Imeperi (5, 13,51 %). V cxigniit
I'pysii BuI TparusiBcs 3Ha4HO pifmie — JHIIe oJHa ocobuHa B menetkax 3 Kaxerii (0,03 %) i Tpu — 3 Kae-
mo-Kaptii (0,16 %), mo miaTBeppKye ioro oOMekeHe MOIIMPEHHs B IIboMy perioHi. OTpuMaHi pe3yinbTaTH
CBiYaTh MpO HIHpIIe Ta OLTBII HemepepBHE NOMMpPeHH Micromys minutus y 3axigii ['pysii, a Takox Bka-
3yIOTh Ha IIPUCYTHICTb [IbOTO BUIY Y JESKHX CXiJHUX paiioHax. Pe3yabTaTu MiATBEPAKYIOTh PaHillIe BUCYHY-
Ti TiMOTE3U MIOI0 BAXKIMBOCTI aHAII3Y JKUBICHHS CHITYX SIK JI€BOTO IHCTPYMEHTY JOCIHIIKEHHS APiIOHUX cca-
BIIB Yy PEriOHAIFHOMY MOHITOPHHTY Oiopi3HOMaHITTS. Lle mocmimkeHHS Hagae akTyanbHI NaHi, HEOOXiIHi
JUISL BYKUTTS TTOJABIINX IPUPOJIOOXOPOHHHX 3aXO0/IiB, CIPSIMOBAHHMX HA 30€pEeKEHHS IIbOTO €KOJIOTIYHO BaX-
JIMBOTO, aJie BPa3JIMBOTO BUAY.

KniouoBi crmoBa: mumka gydHa, Micromys minutus, CHIlyXa, COBHHI TI€IETKH, MOMHpPeHHs, [ py3is.

Introduction

The harvest mouse (Micromys minutus) is distributed almost throughout the entire Palaearctic.
It is not present on the Iberian Peninsula, in the south of the Balkan Peninsula, in the western part of
Scandinavia except for a small refugium near the southern part of the border between Sweden and
Norway, the entire north of Eurasia except for the shores of the White Sea, and the central, dry part
of Asia; it reaches Japan and Yunnan Province in China [Krystufek et al. 2019]. In Transcaucasia,
the species is noted only in the north-east of Azerbaijan and western Georgia [Gromov & Erbajeva
1995]. The first mention of the findings of the harvest mouse in western Georgia dates back to the
beginning of the 20th century [Satunin 1913] and is limited to two points: the vicinity of the city of
Gagra and the village of Nizhneye Troitskoye, now Chanchkeri, and an unclear mention of either the
vicinity of Sukhumi or the Sukhumi district.

On the maps of the mid-20th century the species range reached the city of Sukhumi [Shidlov-
skiy 1950; Bobrinsky et al. 1965]. In the 1940s, a new point appeared, the village of Anukhva in the
Gudauta region to the east of the city of Gagra [Shidlovskiy 1950]. In the 1960s, another point ap-
peared, the village of Natanebi, but much further south than Abkhazia, near the city of Kobuleti
[Morgilevskaya 1989]. Subsequent finds date back to the 21st century and are located within the
general range in western Georgia—the villages of Anaklia and Dedalauri [Bukhnikashvili et al.
2023], the latter point being the easternmost find of the species in Georgia. Since 2014, the harvest
mouse in Georgia has a status of nationally Vulnerable due to its small, fragmented range of distri-
bution [Government... 2014].

Owls in general are a good tool to investigate and monitor the fauna of small mammals as well
as to localise rare or non-abundant species [Savarin & Kitel 2016; Drebet 2022]. The barn owl (Tyfo
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alba) particularly is a species used for pest control as it predominantly catches rodents [Kross et al.
2016]. The barn owl has only recently appeared as a breeding species in Georgia [Bukreev 2003;
Malandzia & Ivanitskiy 2005] and nothing is known about its diet from this area.

As the habitats of the barn owl and the harvest mouse might overlap in Georgia, the hypothesis
to this research is whether barn owl diet data might reveal the distribution range of little-studied
small rodent species such as the harvest mouse.

Material and Methods

In order to collect the pellets belonging to the barn owl (7yto alba), the following regions of
Georgia where subsequently visited in the period between June 2023 and January 2025: Adjara,
Guria, Imereti, Kakheti, Kvemo Kartli, Mtskheta-Mtianeti, Samegrelo-Zemo Svaneti, and Shida
Kartli. The signs of owls were found only in Adjara, Imereti, Kakheti, Kvemo Kartli, and Samegre-
lo-Zemo Svaneti (Table 1). The pellets (Fig. 1) were picked up from different kinds of buildings,
mainly churches and farms, where barn owls roosted or nested. All sites where the pellets were
found were situated nearby to open grassland territories, often river valleys overgrown with bushes
on banks.

The pellets were sterilised in an oven at 160°C for 40 min. After this process the pellets were
softened with water and hard parts (bones, skulls, teeth, and insect integuments) were extracted with
tweezers and other equipment following the suggested method [Mikusek 2005].

Table 1. The places in Georgia where barn owl pellets contained harvest mouse (Micromys minutus) remains

Tabmuns 1. Micus B ['pys3ii, ae nenetku cunyxu Mictunu Micromys minutus

Place, region Coordinates ‘ Date of collection

1. Avgia, Adjara 41.589,41.589 22 October 2023, 26 December 2024
2. Pobeda, Kvemo Kartli 41.497,45.131 12 November 2023

3. Gremi, Kakheti 42.000, 45.656 19 November 2023

4. Etseri, Samegrelo-Zemo Svaneti 42.255,42.219 07 January 2024

5. Tsilori, Samegrelo-Zemo Svaneti 42.156,42.197 07 January 2024, 28 December 2024
6. Jandari, Kvemo Kartli 41.443,41.155 14 January 2024

7. Tskhaltubo, Imereti 42.327,42.595 04 August 2024

8. Kortskheli, Samegrelo-Zemo Svaneti 42.559,41.951 09 August 2024

9. Poti, Samegrelo-Zemo Svaneti 42.115,41.702 12 January 2025

* Numbers correspond to records on the map (Fig. 3).

Fig. 1. The appearance of pellets of the
barn owl (Tyto alba) collected in
Georgia. Photo by D. Kitel.

Puc. 1. Burmsaig nenerox cumyxu (7Tyto
alba), 3i6panux y I'pysii. ®oto [I. Ku-
TeJb.
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The identification of mammal skull remains was carried out with microscope and keys from the
literature [Pucek 1984; Krystufek & Vohralik 2009; Voronetskiy & Kuzmenko 2013].

Results and Discussion

In total, 6136 prey items were extracted from the barn owl pellets; the share of harvest mouse
remains among them was 1.34%, or 82 individuals. The details about the number of prey items iden-
tified and the number of harvest mouse remains within the regions in Georgia are presented in Ta-
ble 2.

Within the species’ distribution range, the harvest mouse consistently constitutes a minor com-
ponent of the barn owl’s (Tyfo alba) diet. For example, its proportion in barn owl pellets has been
reported as 0.02% in Bulgaria [Simeonov et al. 1981], 0.6-1.42% in Poland [Wazna ef al. 2011,
Ktys et al. 2022], 0.88-2.25% in Hungary [Horvath et al. 2023], and 0.9-2.0% in Ukraine
[Kuzmenko 2021]. Similarly, in the diet of the long-eared owl (4sio otus), the species is not domi-
nant, with a share of 4.3% in Lithuania [BalCiauskas & Balciauskiené¢ 2023] and 2.0% in Ukraine
[Kuzmenko 2021]. The harvest mouse also occurs in the diet of the eagle owl (Bubo bubo), albeit in
extremely low proportions: 0.03% in Norway, 0.07% in the Czech Republic, and 0.08% in Slovakia
[Obuch 2024]. In Ukraine, it comprises 0.9% and 0.3% of the diets of the tawny owl (Strix aluco)
and the great grey owl (Strix nebulosa), respectively, while a relatively higher proportion (9.0%) has
been recorded in the diet of the little owl (Athene noctua) [Kuzmenko 2021].

The overall cranial features of harvest mouse found in Georgia in barn owl pellets are typical
for the species: relatively small dimensions and short rostrum, the absence of a conspicuous notch on
the inside edge of the incisors, the first upper molar (M1) has five roots, and the mental foramen lies
in line with the alveolus of the first lower molar (m1) and is well seen from above (Fig. 2).

Table 2. Harvest mouse (Micromys minutus) in the barn owl’s (Tyto alba) diet in different regions of Georgia

Tabmuns 2. Micromys minutus y )WBJICHHI CUITyXH B pi3HUX perioHax ['py3ii

Region Adjara Imereti Kakheti | Kvemo Kartli Samegrelo-
Zemo Svaneti

Number of preys in pellets 302 37 3582 1826 389

Number of M. minutus in pellets 9 5 1 3 64

% of M. minutus of the total number of preys 2.99 13.51 0.03 0.16 16.45

r_

Fig. 2. Skull remains of the harvest mouse (Micro-

. _ mys minutus) from barn owl pellets (photos by

=T , L D. Kitel): (@) shortened rostrum; (b) part of the

: upper jaw with five root holes of M1; (c) part of

. % the upper jaw with all teeth present; (d) lower jaw

showing the location of the alveolus of m1l and of

b the mental foramen; (e)upper incisor without a

notch on the inside edge; (f) M1 with five roots.

The origin of the individuals depicted on the pho-

oo tos: (@) Avgia, Adjara; (b, e, f) Jandari, Kvemo
& i Kartli; (¢, d) Pobeda, Kvemo Kartli.

Puc. 2. Pemtku vepena Micromys minutus 3 Tie-
nerok cumyxu (poto [. Kirens): (a) BkopoueHuit
a c pocTpanbHuid Bigain; (b) yacTMHA BEPXHBOI Ie-
JIeTH 3 OTBOpamMHM I’siTH KopeHiB M1; (c¢) yactuHa
BEpPXHBOI Mmenenyd 3 yciMa 3ybamu; (d) HIDKHS

7 menena 3 po3rTalryBaHHAM aJIbBEOJIN ml BimHOCHO
B
) b

migbopimHOro OTBOPY; (e) BepxHil pizenp 0e3

: BHIMKH Ha BHYTpPIOTHbOMY Kkpai; (f) M1 3 m’sTbMa

& i N KopeHsMH. [I0XO/DKeHHS 0cOOMH 300pakeHUX Ha

¢doro: (a) Asris, Amxapis; (b, e, f) xaunapi,
Ksemo Kaptni; (¢, d) [To6ena, Ksemo KapTii.



94 Denis Kitel, Aleksander Bukhnikashvili

Although the number of preys from pellets in the western regions is seven times lower than in
the eastern part of the country (728 and 5405 prey items, respectively), the number of harvest mice
identified is higher in the west with 78 individuals compared to the four individuals found at tree
localities in Kakheti and Kvemo Kartli. This disproportion can be explained by the wide distribution
of the harvest mouse in the western regions and its extremely rare status and isolated presence in the
east. It is impossible to localise the exact place where harvest mice were caught by barn owls, the
assumption, however, is that the distance between roosting/nesting and foraging sites is just few,
often not more than 2 km, according to published date from other countries [Cain et al. 2023].

All sites in Georgia do not exceed 473 m above sea level, although in the North Caucasus the
harvest mouse rises to 2200 m above sea level. The species prefers reed beds and shrubs located
there, enters floodplain and lowland forests, it can live along the edges of roads and in fields with
strong anthropogenic pressure, but everywhere with high grass and near water [Gromov & Erbaeva
1995; Spitzenberger 1999; Haberl & Krystufek 2003; Krystufek & Vohralik 2009].

Based on these data, it can be assumed that the harvest mouse can occur throughout Transcau-
casia, most likely in fairly small numbers, with no significant barriers. Moreover, in particular publi-
cations the range of the harvest mouse was already extrapolated over the whole of Georgia connect-
ing the western lowland with the population in Azerbaijan [Aulagnier et al. 2009].

The current map of distribution of the harvest mouse in Georgia based on the published sources
and our data from barn owl pellets collected in 2023-2025 is presented in Fig. 3. The record locali-
ties in the eastern regions, Kakheti and Kvemo Kartli, have not been known before, although there
were reports from locals living in eastern Georgia that a mouse described as the harvest mouse in-
habits the lori Plateau.

Underlaying the results, we suggest that the hypothesis of this research is true, and the analyses
of barn owl pellets help to clarify the range of distribution of the harvest mouse in Georgia.

Harvest Mouse Records

0 From Literature
Sites where Barn Owl pellets
contained Harvest Mouse

R ey @ Sites where Bar Owl pellets
£ A - did net contain Harvest Mouse
— P i — Elevation a.s.1,
0 "'*:;"\"
} - e . 4 768
3 N:—r:r; l
o 5
ETo
-
T
.
" 9 ey
o
(9N
N B
A L
)
Wl - E —
N
s

o 5 100 ki
1

Fig. 3. A map of Georgia with records of the harvest mouse (Micromys minutus): yellow marks—data from published
papers; red marks—data from barn owl pellets collected in 2023-2024; black marks—sites where pellets were col-
lected but with no evidence of harvest mouse presence.

Puc. 3. Mana I'py3ii 3i 3HaxigKaMu MUIIKK J1ydHOl (Micromys minutus): 5OBTI O3HAYKM — JaHi 3 OMyOJIiKOBaHHUX
Tnpalb; YePBOHI MITKM — JaHi 3 MEeJIETOK CHITyXH, 3i0panux y 2023-2024 pokax; 4opHi O3HAUKH — Micld, e Oyau
3i0paHi neneTky 0e3 03HaK NPUCYTHOCTI MHIIKH JIy4HOI.



Distribution of the harvest mouse (Micromys minutus) in Georgia based on barn owl (Tyto alba) pellet analysis 95

Acknowledgements

The authors thank A. Evseeva for the help with collecting pellets in Imereti and Samegrelo-Zemo Svaneti regions,
E. Kliuzheva and M. Kliuzhev for assistance in pellet desiccation, L. Mumladze and A. Seropian for the opportunity
to work in the museum and laboratory with microscope, Zoltan Barkaszi for editing English text of this manuscript as

well as V. Ilyina for overall support during the research.

Declarations

Funding. The preparation of this paper was carried out within the framework of the EU4 Belarus SALT II program

funded by the European Union.

Conflict of interests. The authors have no conflicts of interest to declare that are relevant to the content of this

article.

References

Aulagnier, S., P. Haffner, A. J. Mitchell-Jones, F. Moutou,
J. Zima. 2009. Mammals of Europe, North Africa and the
Middle East. Bloomsbury Wildlife, London, 1-272.

Balciauskas, L., L. Bal¢iauskiené. 2023. Long-term stability of
harvest mouse population. Diversity, 15 (10): 1102. CrossRef

Bobrinsky, M. A., V. A. Kuznetsov, A. P. Kuzyakin. 1965. Key
of Mammals of the USSR. 2nd ed. Provseschenie, Moskva,
1-382.

Buknikashvili, A., A. Kandaurov, G. Sheklashvili, I. Natradze.
2023. All records of rodents (Mammalia, Rodentia) and
hares (Mammalia, Lagomorpha) in Georgia from 1855
through to 2022. Biodiversity Data Journal, 11: ¢108740.
CrossRef

Bukreev, S. A. 2003. The data on the breeding of Barn Owl on
the Caucasus. Strepet, (2): 80-81. [Russian]

Cain, S., T. Solomon, Y. Leshem, S. Toledo, E. Arnon, [et al.].
2023. Movement predictability of individual barn owls faci-
litates estimation of home range size and survival. Movement
Ecology, 11 (1): 1-12. CrossRef

Drebet, M. 2022. Monitoring of the mammal fauna by studying
owl pellets: a case of small mammals in protected areas of
Podillia. Theriologia Ukrainica, 24: 16-27. CrossRef

Government ... 2014. Government of Georgia. The Red List of
Georgia. Decree No. 190, 20 February 2014. Available at:
http://www.matsne.gov.ge

Gromov, I. M., M. A. Erbajeva. 1995. The Mammals of Russia
and Adjacent Territories. Lagomorphs and Rodents. RAN,
St. Petersburg, 1-522. (Series: Proceedings of ZIN RAN,
Vol. 167) [Russian]

Haberl, W., B. Krystufek. 2003. Spatial distribution and popu-
lation density of the harvest mouse Micromys minutus in a
habitat mosaic at Lake Neusiedl, Austria. Mammalia, 67 (3):
355-365. CrossRef

Horvath, G. F., K. Manfai, A. Horvath. 2023. Relationship
between landscape structure and the diet of common barn-
owl (Tyto alba) at different distances from the Drava River
ecological corridor. Ornis Hungarica, 31 (1): 88-110.
CrossRef

Ktys, G., M. Kokoszka, K. Dorozynska, A. Barowska, M.
Bandurowska. 2022. The analysis of the diet composition of
the barn owl Tyto alba (Scopoli, 1769) from the region of
Brzeg, Opolskie Voivodeship (Poland). Rocznik Muzeum
Gornoslgskiego w  Bytomiu, Przyroda, 28 (015): 1-
8. CrossRef

Kross, S. M., R. P. Bourbour, B. L. Martinico. 2016. Agricul-
tural land use, barn owl diet, and vertebrate pest control im-
plications. Agriculture, Ecosystems and Environment, 223:
167-174. CrossRef

Krystufek, B., V. Vohralik. 2009. Mammals of Turkey and
Cyprus. Rodentia II: Cricetinae, Muridae, Spalacidae, Cal-

omyscidae, Capromyidae, Hystricidae, Castoridae. Univerza
na Primorskem, Koper, 1-372.

Krystufek, B., D. P. Lunde, H. Meinig, K. Aplin, N. Bat-
saikhan, H. Henttonen. 2019. Micromys minutus. The [UCN
Red List of Threatened Species 2019: . T13373A119151882.
CrossRef

Kuzmenko, Y. V. 2021. The owls (Strigiformes) of the Central
and Eastern Ukrainian Polissya, Ukraine. Manuscript. Dis-
sertation ... cand. biol. sciences (03.00.08 — zoology). L
Schmalhausen Institute of Zoology of NAS of Ukraine, Ky-
iv, 1-222.

Malandzia, V. L, A. N. Ivanitskiy. 2005. Changes in the verte-
brate fauna of Abkhazia and adjacent territories (retrospec-
tive review). Bulletin of the Academy of Science of Abkhasia,
1: 262-277. [Russian]

Mikusek, R. (ed.). 2005. Metody badan i ochrony sow. FWIE,
Krakow, 1-175.

Morgilevskaya, 1. 1989. The Catalogue of the Collection of the
Small Mammals of the Institute of zoology of the Academy of
Sciences of the Georgian SSR. Metsniereba, Tbilisi, 1-28.
[Russian]

Obuch, J. 2024. The diet of the Eurasian eagle-owl (Bubo
bubo) in various natural environments across Eurasia. Raptor
Journal, 18: 25-46. CrossRef

Pucek, Z. (red.). 1984. Klucz do oznaczania ssakow Polski.
Panst. Wydaw. Nauk., Warszawa, 1-388.

Satunin, K. 1913. Fauna of the Black Seas coast of the Cauca-
sus. Mammals. Proceedings of the Society for the Study of
the Black Seas Coast, 2: 1-248. [Russian]

Savarin, A. A., D. A. Kitel. 2016. On the prospects of studying
owl pellets in the territory of Belarusian Polesie. Procee-
dings of Homel State University named after F. Skorina, 3
(96): 51-54. [Russian]

Shidlovskiy, M. 1950. Rodents of Abkhazia (ecological-
faunistic review). Proceedings of Academy of Science of
Georgian SSR, 9: 135-161. [Russian]

Simeonov, S. D., T. M. Mic€ev, P. S. Simeonov. 1981. Materials
on the nesting, distribution and the diet of the barn owl (Tyto
alba) in Bulgaria. Ekologija (Sofia), 8: 49-54.

Spitzenberger, F. 1999. Micromys minutus. /n: A. J. Mitchell-
Jones, [et al.]. (eds). The Atlas of European Mammals. Aca-
demic Press, London, UK, 1-484. CrossRef

Voronetskiy, V. L, S. V. Kuzmenko. 2013. Guide to Bird
Pellets. Moscow University publishing, Moscow, 1-96.
[Russian]

Wazna, A., J. Cichocki, D. Lupicki, S. Rubacha, A. Wasicki,
G. Gabry$. 2011. Pokarm ptomykowki Tyto alba (Scopoli,
1769) na Ziemi Lubuskiej. Zeszyty Naukowe Uniwersytetu
Przyrodniczego we Wroctawiu, Biologia i Hodowla Zwier-
zqt, LXII, 580: 65-87.


https://doi.org/10.3390/d15101102
https://doi.org/10.3897/BDJ.11.e108740
http://doi.org/10.1186/s40462-022-00366-x
https://doi.org/10.15407/TU2404
http://www.matsne.gov.ge/
https://doi.org/10.1515/mamm.2003.67.3.355
https://doi.org/10.2478/orhu-2023-0006
https://doi.org/10.5281/zenodo.7193364
https://doi.org/10.1016/j.agee.2016.03.002
https://doi.org/10.2305/IUCN.UK.2019-1.RLTS.T13373A119151882.en
https://doi.org/10.2478/srj-2024-0004
https://doi.org/10.1086/393687

