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Abstract

The article analyses feeding specifics depending on the season of five species of
predatory mammals belonging to two families: Mustelidae and Canidae. It was
established that the largest number of food objects in the red fox’s diet is character-
istic for the winter period (44 objects). In winter, this species enriches its diet with
invertebrates, fish, domestic mammals, and ungulates in small quantities. The main
objects of food during this period are rodents (19%) and birds (16.6%). Rodents are
also the basis of the weasel’s winter diet (50%). Both species of marten also con-
sume rodents and birds in the winter, however, the pine marten hunts birds more
often (17.4%) compared to rodents (13%), whereas the stone marten rarely hunts
birds in the winter and the basis of its diet is made up by rodents (23.1%). The
spring period is characterised by a sharp decrease in objects of plant origin in the
diet of all carnivorous mammals considered. In spring, the stone marten consumes
the largest share of animal feed (80%). The share of animals in the pine marten’s
diet also increases, but this species actively hunts invertebrates (37.1%). Birds were
not detected in the diet of the pine marten in spring, but they are present in the diet
of the weasel in this period (5.9%). Almost half of the summer diet of all species
considered consists of plant objects. All predators are characterised by the con-
sumption of a large number of invertebrates during this period, with the lowest
share of them in the diet of the stone marten (5.6%), whose main food in the sum-
mer is plants (55.6%), rodents (22.2%) and birds (16.7%). In autumn, the share of
plant components in the diet of predators is more than 50%, and this period is
characterised by having the highest share of juicy fruits in the diet throughout the
year, except for the weasel, in the diet of which plants are rarely found during this
period (21.4%). The basis of the diet of this species during this period is mammals
(64.3%). The share of rodents (15.5%) and birds (8.3%) in the red fox’s diet in-
creases in the autumn period. Inedible objects were recorded in food samples of
two species: red fox and pine marten. For the marten, the largest number of these
objects was registered in the summer period, and for the fox, non-food objects were
absent only in the summer diet.
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Ce30HHi 0c00,1MBOCTI TPOGIKHM XHKHX CCABLIB
B YMOBAX 3axXiIHUX o0jacTell YKpaiHu

Mapisa Mapuis, Irop Juxmii

Pesrome. ¥V craTTi npoaHanizoBaHO OCOOJHMBOCTI XapuyBaHHS B 3aJIEXKHOCTI BiJi CE30HY IT'SITH BHMIB XM)KHX
CCaBIIiB, sKi HaNEexkaTh 10 ABoX poaun: Mustelidae ta Canidae. BeranoBieHo, 0 HaOiIbIIA KiNBKICTh Xap4o-
BUX 00’€KTIB Yy pallioHi JiFica PyAOTo XapakTepHa A1 3UMOBOTO mepiony — 44 06’extu. B3umky neit Buzg 36a-
rauye pamioH 6e3xpeOeTHUMH, pubaMu, JOMALTHIMU CCaBLSIMH Ta KOMUTHHMHU y HEBEJIIMKUX KUIbKOCTSIX. OCHO-
BHMMH 00’ €KTaMM XapuyBaHHA B Iiei nepiof € rpusynu (19 %) Ta nraxu (16,6 %). I'pusyHH € OCHOBOIO 1 3UMO-
Boro pauiony Jgacuii (50 %). OOuaBa BUIM KYHHIIb Y 3MMOBHIA TIEPiO/] TAKOXK CIIOXKHUBAIOTH IPU3YHIB Ta MTaxiB,
HpoTe, KyHHIIS JIicoBa B IieH mepiof yactime nomoe Ha ntaxiB (17,4 %), a cepen rpusyHis (13 %), kam’siHa Ky-
HUIIS HABIAKH, PiJIKO MOJIOE B3UMKY Ha MTaXiB, a OCHOBOI pailiony € rpusyH# (23,1 %). BecHsauii nepion xa-
PaKTepU3y€EThCs PI3KMM 3HIDKCHHSIM 00’ €KTIB POCIMHHOTO MOXO/DKEHHS Y pallioHaX BCIX XIKHX ccaBliB. Bec-
HOIO KYHHMI[SI KaM’sTHa CIIO)KUBA€ HaiOUIBITY YacTKy KOPMiB TBApPHHHOTO MoXo pkeHHsT — 80 %. UacTka TBapuH
3pOCTaE 1 B pamioHi JTiCOBOi KyHHII, IPOTE Ieil BUI aKTHBHO IONI0e Ha 6e3xpebetHux (37,1 %). IlTaxis y Bec-
HSHHUI TIepio]] B palioHi JIicOBOI KyHHIII BUSBIECHO He OyJi0, IpOTE B pallioHi JIACHIII B LIei mepiox BOHH MPUCY-
THI — 5,9 %. JIiTHIil pauioH 1y yciX BUAIB CKIAAEThCA Maibke Ha MOJOBUHY 3 POCIMHHUX 00’ €KTiB. J{ys Beix
XIDKaKiB XapaKkTepHe CIIOKHBAaHHS B IIel TIepio]] BEIHKOI KUTBKOCTI 0e3XpeOeTHHX, HaifHMKYa 1X JacTKa y pari-
OHI KyHHII KaM’stHOT (5,6 %), OCHOBHUM KOPMOM BIIITKY 5IKOi € pociunu (55,6 %), rpusynu (22,2 %) Ta nraxu
(16,7 %). Bocenn yacTka pOCIMHHHAX KOMIIOHEHTIB Y palliOHaX XMKHUX CTAHOBHTH OiNbIIE MOJOBHHH, LieH mepi-
0] XapaKTepH3y€eThCsl HAMBHILOIO YaCTKOI COKOBHTHX IUIOJIB NMPOTATOM POKY, OKpIM JacHIi, B pamioHi sIKOI
POCIHHH B Iieit mepio TpamistoThes pinko — 21,4 %. OcHOBY pallioHy TaHOTO BHIY B IIeH MEepioJ] CTAHOBIATh
ccasii 64,3 %. Y pamioHi iuca pyforo B OCiHHIH mepiof 3pocTae yacTka rpusyHis (15,5 %) ta nraxis (8,3 %).
HeicriBHi 00’ exTH 3a¢ikcoBaHi y 3pa3Kkax XapuyBaHHS JBOX BHIIB: JIUCA PYAOro Ta KyHHII JicoBoi. s KyHui
HaOUIbIIA KUTBKICTD WX 00 €KTIB 3apeecTpOBaHa y JITHIHM Mepiof, a Ui Jrca JHIle B JITHROMY pallioHi Bia-
CYTHI HEXap4oBi 00’ €KTH.

KntodgoBi cnoBa: Xmxki ccaBili, TpodiuHi 3B’SI3KH, pallioH XWKAKIB, CE30HHA MIHJIMBICTh XapuyBaHHS, Pi3HO-
MaHITHICTh KOPMOBOi 0a3u, YKpaiHa.

Introduction

One of the main issues in the study of the biology of carnivorous mammals is the investigation
of their nutrition and trophic relationships, which depend on their abundance and the stability of
ecosystems [Soe et al. 2017]. Such studies are extremely important for the development of effective
methods of conservation of many animal species [Balestrieri 2011].

A predator’s diet reflects its ecological niche, adaptation to the environment, competition with
other species, and impact on biodiversity. An animal’s diet can be either diverse or specialised, de-
pending on the species, sex, season, and other factors. Carnivorous mammals, such as the red fox,
stone marten, and pine marten have a fairly wide range of food objects, which indicates their high
ecological plasticity [Baltrunaite 2001; Davis et al. 2015]. The weasel and Eurasian otter are charac-
terised by a smaller variety of diet [Abelentsev 1968; Likheev 2011].

Season is one of the determining factors affecting the composition of the diet of predators
[Martsiv et al. 2021]. The availability and abundance of certain trophic objects will increase or de-
crease depending on the season. Carnivorous mammals adapt to environmental changes by switching
to more available types of food [Kidawa & Kowalczyk 2011]. However, it can increase competition
between some species in certain periods [Lanszki et al. 2007].

The study of seasonal features of the diet of carnivorous mammals is important for understand-
ing patterns of coexistence of these animals. Therefore, the aim of this study was to investigate sea-
sonal features in the diet of carnivorous mammals in the territory of the western regions of Ukraine.
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Materials and Methods

The material for this study was collected during 2015-2021 in the territory of the western re-
gions of Ukraine. Two methods were used, namely the analysis of collected excrements and the
analysis of stomach contents. A total of 319 food samples were processed, including 115 samples
from the red fox (Vulpes vulpes), 66 samples from the pine marten (Martes martes), 32 samples from
the stone marten (Martes foina), 36 samples from the weasel (Mustela nivalis), and 70 samples from
the Eurasian otter (Lutra lutra).

The collected excrements were soaked in water for a day. After that, the excrement samples
were washed separately through a sieve with a minimum opening size of 0.54 mm. Sieves of three
fractions (large, medium, and small) were used to collect samples, which were placed one above the
other. The analysis of stomach contents was carried out similarly but without pre-soaking.

To identity the taxonomic affiliation of the samples, a morphological approach was used, which
has its limitations, so not all food objects can be identified to species. The determination of the con-
tent of food samples was carried out using a Carl Zeiss Q1 microscope and PZO NSK binoculars.
The determination of the remains was carried out according to morphological keys [in particular,
Pucek 1984; Zagorodniuk 2002] and with the involvement of specialists (ornithologists, entomolo-
gists, and botanists). The share of a certain food object was determined from the total number of
food objects in the diet of a certain species of predator in a specific period of the year.

Results

Data on the diet of five species of carnivorous mammals from two families were collected and
analysed: Vulpes vulpes from the Canidae family and Martes martes, Martes foina, Mustela nivalis,
and Lutra lutra from the Mustelidae family.

Red fox (Vulpes vulpes)

We analysed 115 samples of red fox food in different seasons: winter—45 samples, spring—
12 samples, summer—30 samples, and autumn—28 samples. The number of food items is the larg-
est in the winter period—44 food items, including polyethylene. In spring, 22 food items are regis-
tered. In the summer period, 32 edible objects were registered, and no inedible objects were found.
In autumn, 33 components of the diet were registered, as well as 2 non-food components—
polyethylene and foam plastic.

The proportion of plant and animal objects changes depending on the season. In particular, the
share of plant components is the highest in the autumn period (55.7% of the total diet). Also, there is
a high share of plant consumption in winter and summer is 49.9% and 49.2%, respectively. This
indicates that plants are an important component of nutrition throughout the year. In all seasons
among the plant components dry fruits dominate, including other plant remains, in particular the
remains of cereals. We assume that this species consumes grasses for better digestion, to obtain addi-
tional trace elements, and also to combat numerous endoparasites [Lanszki et al. 1999].

Foxes diversify their diet with juicy fruits throughout the year, but the highest share of these ob-
jects is in autumn, when this kind of food is abundant and most often it is the fruits of pears, apples,
and blueberries. In winter, foxes most often consume apples (4.3%). In summer, cherries and rasp-
berries are found in the diet. Invertebrates are an important component of the fox’s summer diet and
make up 24.2%; most often they are insects (Fig. 1).

The highest share of food of animal origin is in the spring period (58.1%). Vertebrates make up
a significant part of them (46.5%). In the spring period, the fox mainly hunts birds (14%) and ro-
dents (11.6%), the common vole occurs in the diet of this species more often than other rodents and
its share is 7%.

Birds make up a notable share of the diet in the winter period (16.6%). Bird hunting in the win-
ter—spring period is closely related to the nesting period, during which both adult birds and nestlings
are easy prey for the fox [Dell’ Arte et al. 2007]. However, the main food of this predator in the win-
ter period remains rodents, the share of which in this season is higher than in other periods of the
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year (19%). These include various rodent species, among which the common vole occurs the most
often (10.4%).

In the winter period the fox consumes a variety of foods. In particular, a small share of ungu-
lates (3.1%) and domestic animals (3.1%), as well as fish (1.2%), appear in the diet. The presence of
polyethylene (in 9% of samples) in the winter period indicates the feeding of these predators with
food waste. In addition to the high share of plant objects in the autumn period, the fox also consumes
a large number of rodents (15.5%), and the share of the common vole (Microtus arvalis) is the high-
est in this season (11.3%). Also, the highest share of domestic animal consumption is in autumn
(6.2%). Ungulates are also present in the fox’s autumn diet (2.1%).

Pine marten (Martes martes)

We analysed 66 food samples of the pine marten collected in all seasons (Fig. 2). In winter,
8 samples were collected and 15 food objects were registered. During this period, the pine marten
consumes plants (52.2%) and animals (47.8%) in almost equal quantities. As in all seasons, plants
are largely represented by dry fruits; in winter their share in the diet is also high (34.8%). Most of-
ten, these are various herbs. The pine marten also consumes juicy fruits in winter (13%), in particu-
lar apples and grapes.

The animals in the pine marten’s winter diet are mainly represented by birds and rodents, 17.4%
and 13%, respectively. The same eating behaviour is characteristic of the fox during this period, but
we did not find remains of the common vole in the diet of the pine marten in winter.

In the spring period, 11 samples of pine marten food were collected, and 21 food components
were registered as well as plastic (in one case). The spring period is characterised by an increase in
animal components of the diet, the share of which is the highest in this season (54.3%). A large share
of these objects are invertebrates (37.1%), namely insects. Vertebrates are rare in the spring diet
(17.1%), and mainly include rodents (11.4%), occasionally reptiles (2.9%), and other mammals. The
share of plants in the spring diet is lower than in other seasons and is 45.7%. These are mainly dry
fruits and herbs (31.4%), and in some cases the consumption of juicy fruits was recorded.
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Birds —T—
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Amphibians =
Fishes -
| —
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Dry fiuits I | western regions of Ukraine.
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The pine marten’s summer diet was best studied, as 37 food samples were collected during this
period, and 32 food objects and 2 non-edible objects (polyethylene and foil) were registered. The
share of animals in the diet of the pine marten in the summer period is 53.1%.

As in the spring period, this predator consumes a large number of invertebrates (34.6%). These
are mainly insects (34%), in particular, representatives of the order Coleoptera (14.8%), as well as
various larvae (7.4%). The share of vertebrates in the pine marten’s summer diet is 18.5%. The main
food during this period is birds and eggs (7.4%) as well as rodents (6.8%). The common vole is rare
during this period (1.2%). Regarding objects of plant origin, the share of dry fruits and herbs is lower
than in other seasons (25.3%). Juicy fruits in summer make up 14.8%, mainly blackberries (6.2%)
and blueberries (4.3%).
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In the summer period, polyethylene and foil were noted in 25% of food samples. However, all
these samples were collected in the attic of the offices of the Cheremoskyi National Nature Park,
where foresters spend the night. We assume that these objects entered the pine marten’s diet with
human food leftovers.

In autumn, we collected 10 food samples of this predator and noted 25 food objects. During this
period, the pine marten consumes mainly plants that make up 67.3% of the diet. These are mainly
dry fruits and herbs (46.9%) and various juicy fruits (20.4%) represented by apples, pears, plums,
raspberries, blackberries, and blueberries. The share of invertebrates in the autumn diet is also higher
than that of vertebrates and is 26.5%. These are representatives of the orders Coleoptera (6.1%),
Hymenoptera (6.1%), Orthoptera (2%), as well as insect larvae. Vertebrates in the autumn diet were
rare (6.1%). They are represented by mammals (4.1%) and reptiles (2%). Rodents, which we consid-
er separately from other mammals, were not found during this period. However, the autumn diet, as
well as the winter and spring diet, require additional research with a larger number of samples.

Stone marten (Martes foina)

We analysed 32 food samples of the stone marten collected in all seasons (Fig. 3). In particular,
in winter and autumn, we collected 12 food samples each, and in summer and spring—4 samples
each. Since there was a limited number of samples for analysis in the warm seasons, we combined
the data for the spring-summer period.

According to our data, the winter diet of the stone marten includes 14 food items. During this
period, this predator prefers food of plant origin (69.2%). Juicy (apples, pears, and blackthorns) and
dry fruits (seeds, herbs, wheat, and sunflower) occur with the same frequency (34.6%).

Animals in the winter diet of the species is represented only by vertebrates (30.8%), mainly
mammals, namely rodents (23.1%), and less often birds (3.8%). In addition to the common vole
(11.5%), the house mouse (Mus musculus) (3.8%) was also found in the stone marten’s diet.

The autumn diet of the stone marten includes 21 food items. During this period, the predator al-
so consumes a large number of plant components (54.5%). These are more often dry fruits and herbs
(27.3%), and less often juicy fruits (24.2%). Also, during this period, individuals of this species most
often consume various seeds and fruits of apple, pear, and grape trees. Objects of animal origin also
have a significant share in the autumn diet (45.5%). In this period, the stone marten consumes a
small share of invertebrates (6.7%). Among vertebrates, the predator hunts mainly rodents and birds,
the share of which in the diet is the same (18.2% each). In autumn, the diet of the stone marten in-
cludes common magpie (Pica pica), grey partridge (Perdix perdix), little owl (Athene noctua), com-
mon blackbird (Turdus merula), and brown rat (Rattus norvegicus), as well as common vole, which
has the highest share among rodents (15.2%).

In the spring-summer period, 19 food objects of this predator were found. During this period,
the stone marten consumes a larger number of animals (57.1%). The share of invertebrates in the diet
increases (7.1%). Vertebrates are represented by mammals (32.1%), among which the predator most
often hunts rodents (25%), birds (14.3%), and domestic mammals (3.6%). The share of juicy and dry
fruits is the same in this period (17.9%). These are mainly fruits of cherries, plums, as well as herbs.
No inedible objects were found in the diet of the stone marten.

Weasel (Mustela nivalis)

We analysed 36 weasel food samples. The winter diet of this species has not been sufficiently
studied since we managed to collect only 5 samples, in which 3 food objects were found. It is the
remains of grass plants, amphibians, and rodents.

In the spring period, 11 samples of weasel food were collected and 9 objects in the diet were
noted. The main part of the diet during this period is composed of animals (70.6%), particularly
vertebrates (58.8%). In spring, the main prey for this species are rodents (41.2%), followed by rep-
tiles (5.9%), birds (5.9%), and other mammals (5.9%). Invertebrates in the spring period have a
share of 11.8%, and they are represented by Coleoptera (Fig. 4). Plants are consumed by this species
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in small quantities throughout the year. In the spring period, their share in the diet is 29.4%, mainly
the remains of cereals and other plants, which could not be determined.

In the summer period, 10 samples of the weasel’s diet were collected and the largest number of
food objects was noted (14 items). During this period, the share of objects of plant origin increases
(45.5%), and in addition to cereals the weasel consumes legumes, various seeds, and roots. Juicy
fruits were not noted at this time.

In summer, the share of invertebrates in the diet of this predator also increases (18.2%). As in
the spring period, these are mainly representatives of Coleoptera. The summer period is character-
ised by the lowest number of vertebrates in the weasel’s diet (36.4%). In particular, these are fish
(4.5%), reptiles (5.9%), birds (5.9%), rodents (13.6%), and other mammals (13.6%).

In the autumn period, we collected 10 samples of food, and 8 food objects were registered.
During this period, the share of food of animal origin was the highest (78.6%). Most often, these are
vertebrates (71.4%), mainly rodents (35.7%) and other mammals (28.6%). Birds, similarly to inver-
tebrates, are rarely found in the autumn diet of weasels and their share is 7.1% each. As for plant
components, they rarely occur in autumn (21.4%). This is the only season in which no herbs were
recorded, but remains of juicy fruits, namely grapes, were found.

Despite the high degree of synanthropy of this species, neither inedible objects nor objects of
anthropogenic origin were noted in any of the seasons. This indicates that this species is independent
of humans, and given the large number of rodents in its diet, individuals of this species are useful for
agriculture and humans on the whole.

Eurasian otter (Lutra lutra)

We analysed 70 food samples of the Eurasian otter. For this species, the main food in all sea-
sons is vertebrates, namely fish. However, the consumption of one or another type of fish and the
inclusion of other components in the diet varies depending on the season (Fig. 5).

In the winter period, we analysed 18 food samples and found the smallest number of food ob-
jects (11). In this period, the main prey of otters is fish (81.8%). Most often, these are representatives
of the family Cyprinidae (38.6%), and less often Esocidae, Percidae (15.9%), and other fish (11.4%).
In winter, the otter consumes amphibians infrequently (2.3%). Plants in the otter’s diet are rare and
their share is the smallest in the winter period (15.9%). These are mainly grasses and seeds.

In the spring period, 17 food samples of this predator were analysed, and 18 food objects were
identified. In this period of the year, the share of plants in the otter’s diet is the highest and reaches
25%. As in winter, plants are represented by herbs and seeds. Objects of animal origin make up 75%
of the diet. In this period, the share of fish in this predator’s diet is the lowest (45.5%), and the otter
also hunts invertebrates (11.4%), amphibians (9.1%), reptiles (2.3%), and birds (6, 8 %). Among the
fish in the spring period, representatives of Cyprinidae (15.9%) and Esocidae (9.1%) dominate.

In the summer, we collected and analysed 17 otter food samples, of which 16 food components
were found. Summer is the only period when the otter hunts mammals (6.8%). Also, in this period,
the predator also consumes invertebrates (6.9%), amphibians (3.4%), reptiles (3.4%), and birds
(3.4%), but all these objects are additional sources of food. The main food remains fish, the share of
which in the diet is 58.6%. As in other seasons, the largest share falls on representatives of carp
fish (27.6%), less often in the summer otter hunts pike and perch (13.8% for each family).

In autumn, 18 food samples were collected and 13 food objects were identified. The autumn pe-
riod is characterised by the consumption of mainly fish (75%). In this period, the share of carp com-
pared to summer decreases to 20%, and the share of fish of other families is the highest compared to
other seasons: Esocidae—20%, Percidae—17.5%, Odontobutidae—5%, and Cobitidae—5%. During
this period, the otter consumes a small portion of invertebrates (5%) and plant remains (25%).

The main seasonal changes in the otter’s diet are not related to the partial ratio of plant and ani-
mal components but to the proportion of cold-blooded fish (in particular, the species composition)
and amphibians. The latter is an important alternative source of food both during cold periods and
throughout the year [Korneev 1959; Weber 1990].
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Discussion

Based on the obtained results, the regularity of changes in the composition of the diet of preda-
tory mammals depending on the season is the following. Each species adapts to changes in the envi-
ronment differently. However, they all change or supplement their diet with additional objects in one
way or another. In addition, the seasonal variation of food is closely related to species.

In winter, the stone marten mainly feeds on plants (69.2%), and the weasel feeds on animals
(75%). During this period, the fox and pine marten consume food of plant and animal origin with
almost the same frequency. In winter, the fox enriches its diet with invertebrates, fish, domestic
mammals, and ungulates in small quantities. Although, the main type of food during this period is
rodents (19%) and birds (16.6%). Rodents are also the basis of the weasel’s winter diet (50%), in
addition to them, the predator consumes amphibians during this period.

Both species of marten also consume rodents and birds in the winter period. However, the pine
marten hunts birds more often (17.4 %), and no common vole was found among rodents (13 %) in
the winter period. The stone marten rarely hunts birds in winter, and the basis of its diet is rodents
(23.1%), namely the common vole (11.5%). Since, during this period, the share of voles in the fox’s
diet is also quite high (10.4%), competitive relations between these species may intensify during the
winter. As for the weasel, we found only 3 food objects. However, a small number of samples were
analysed during the winter period, which gives us a superficial idea of the predator’s diet during this
period.

The spring period is characterised by a sharp decrease in objects of plant origin in the diet of all
predators considered. This is most clearly manifested in the trophic behaviour of the stone marten. In
spring, this predator consumes the largest share of animal food (80%). The share of animals in the
pine marten’s diet also increases, but this species actively hunts invertebrates during this period
(37.1%). Birds were not detected in the diet of the pine marten in the spring period, but they are
present in the diet of the weasel in this period (5.9%). In the diet of the stone marten, domestic
mammals appear (10%), and the share of birds also increases (10%), while the share of birds in other
predators decreases, and is completely absent in the pine marten.

Almost half of the summer diet of all studied species consists of plant objects. All these preda-
tors are characterised by the consumption of a large number of invertebrates during this period, with
the lowest share of them in the diet of the stone marten (5.6%), whose main food in the summer is
plants (55.6%), rodents (22.2%), and birds (16.7%). During this period, the share of the latter de-
creases in other species. Reptiles, as in the spring period, are an additional source of food for the fox
and pine marten (in spring also for weasels).

In autumn, plant components make up more than half of the diet of these predators. This period
is characterised by the highest share of juicy fruits throughout the year, except for the weasel, in the
diet of which plants are rarely found during this period (21.4%). The basis of the diet of this species
during this period is mammals (64.3%). In the autumn period, the share of rodents (15.5%) and birds
(8.3%) in the fox’s diet increases. Due to a large number of food objects, in particular of plant origin,
such species as the fox, stone marten, and pine marten show greater tolerance to each other [Petrov
et al. 2016].

Inedible objects were recorded in the food samples of the fox and pine marten. The largest
number of them was registered in the summer period (in 8 samples, although all these samples were
collected in one place) and absent in the winter period, for the marten. As for the fox, there are no
non-food items in its diet only in the summer period, which can be explained by the large amount of
available food.

Conclusions
1. The seasonal change of food objects is closely related to the species of the predator.

2. In the winter period, the stone marten mainly feeds on plants (69.2%), and the weasel feeds
on animals (75%), mainly rodents. During this period, the fox enriches its diet with invertebrates,
fish, domestic mammals, and ungulates. The two marten species also consume rodents and birds
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during the winter period. However, the pine marten hunts birds more often during this period
(17.4%). The stone marten rarely hunts birds in winter, and the basis of its diet is rodents (23.1%).

3. The spring period is characterised by a sharp decrease in objects of plant origin in the diet of
all predators considered. This is the most apparent in the trophic behaviour of the stone marten.

4. Almost half of the summer diet of all species considered consists of plant objects and a large
number of invertebrates, the lowest share of which is in the diet of the stone marten (5.6%). The
main food of this species in summer is plants (55.6%), rodents (22.2%), and birds (16.7%).

5. In autumn, more than half of the diet of these predators consists of plant components. This
period is characterised by the highest share of juicy fruits throughout the year, except for the weasel,
in the diet of which plants are rarely found during this period (21.4%).

Acknowledgements

We express our sincere gratitude to V. Shelvinskyi and P. Kruchka, employees of the State Natural History Museum
of the NAS of Ukraine, and to I. Skyrpan, assistant of the Department of Zoology of the Lviv National University for
providing help to collect and process the materials studied. We also wish to thank Z. Barkaszi for proofreading the

manuscript. The authors received no specific funding for this work.

References

Abelentsev, V. I. 1968. Mustelids. In: Abelentsev, V. I, I. G.
Pidoplichko, B. M. Popov. Mammals. Naukova dumka, Ky-
iv, 278-280. (Series: Fauna of Ukraine. Vol. 1, Is. 3). [In
Ukrainian]

Balestrieri, A., L. Remonti, A. Ruiz-Gonzélez, M. Vergara,
E. Capelli, [et al.]. 2011. Food habits of genetically identified
pine marten (Martes martes) expanding in agricultural low-
lands (NW ltaly). Acta Theriologica, 56: 199-207. CrossRef

Baltrunaite, L. 2001. Feeding habits, food niche overlap of red
fox (Vulpes vulpes L.) and pine marten (Martes martes L.) in
hilly moraine highland, Lithuania. Ecologija, 2: 27-31.

Davis, N., D. Forsyth, B. Triggs, C. Pascoe, J. Benshemesh, [et
al.]. 2015. Interspecific and geographic variation in the diets
of sympatric carnivores: dingoes, wild dogs and red foxes in
south-eastern Australia. PLoS ONE, 10 (3): e0120975.
CrossRef

Dell’arte, G., T. Laaksonen, K. Norrdahl, E. Korpimaki. 2007.
Variation in the diet composition of a generalist predator, the
red fox, in relation to season and density of main prey. Acta
Oecologica, 31 (3): 276-281. CrossRef

Kidawa, D., R. Kowalczyk. 2011. The effects of sex, age, sea-
son and habitat on diet of the red fox Vulpes vulpes in north-
eastern Poland. Acta Theriologica, 56: 209-218. CrossRef

Korneev, O. 1959. River Otter in Ukraine, its ecology and ways
of sustainable use. Proceedings of the Zoological Museum of
T. G. Shevchenko Kyiv State University, 18,1 (6): 9-58. [In
Ukrainian]

Lanszki, J., A. Zalewski, G. Horvath. 2007. Comparison of red
fox Vulpes vulpes and pine marten Martes martes food hab-
its in a deciduous forest in Hungary. Wildlife Biology, 13:
258-271. CrossRef

Lanszki, J., S. Kormendi, C. Hancz, A. Zalewski. 1999. Feed-
ing habits and trophic niche overlap in a Carnivora commu-
nity of Hungary. Acta Theriologica, 44 (4): 429-442. Cross-
Ref

Martsiv, M., Y. Syrota, |. Dykyy. 2021. Diet composition of the
red fox, Vulpes vulpes Linnaeus, 1758 (Canidae, Carnivora)
in Western Ukraine. Acta Biologica Universitatis Daugav-
piliensis, 21(1): 71-81.

Mikheyev, A. 2011. The comparative characteristics of least
weasel (Mustela nivalis L.) and stoat (M. erminea L.) feeding
habits in the forest ecosystems of the southeast Ukraine.
Visnyk of the Lviv University. Series Biology, 55: 110-118.
[In Ukrainian]

Petrov, P., E. Popova, D. Zlatanova. 2016. Niche partitioning
among the red fox Vulpes vulpes (L.), stone marten Martes
foina (Erxleben) and pine marten Martes martes (L.) in two
mountains in Bulgaria. Acta Zoologica Bulgarica, 68 (3):
375-390.

Pucek Z. 1984. Klucz do oznaczania ssakéw Polski. Panstwowe
Wydawnictwo Naukowe, Warszawa, 1-383.

Soe, E., J. Davison, K. Siild, H. Valdmann, L. Laurimaa,
U. Saarma. 2017. Europe-wide biogeographical patterns in
the diet of an ecologically and epidemiologically important
mesopredator, the red fox Vulpes vulpes: a quantitative re-
view. Mammal Review, 47 (3): 198-211. CrossRef

Weber, J. M. 1990. Seasonal exploitation of amphibians by
otters Lutra lutra in north-east Scotland. Journal of Zoology,
220: 641-651. CrossRef

Zagorodniuk 1. 2002. Field key to small mammals of Ukraine.
Proceedings of the Theriological School, 5: 1-60. [In
Ukrainian]


https://doi.org/10.1007/s13364-010-0015-8
https://doi.org/10.1371/journal.pone.0120975
https://doi.org/10.1016/j.actao.2006.12.007
https://doi.org/10.1007/s13364-011-0031-3
https://doi.org/10.2981/0909-6396(2007)13%5b258:CORFVV%5d2.0.CO;2
https://doi.org/10.4098/AT.arch.99-41
https://doi.org/10.4098/AT.arch.99-41
https://doi.org/10.1111/mam.12092
https://doi.org/10.1111/j.1469-7998.1990.tb04740.x

