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Abstract

An analysis of invasions and expansions of mammals in the Siversky Donets basin
and adjacent areas is presented. Data on population and range dynamics of semi-
aquatic mammals of two groups are given. The first group includes alien species
that were introduced and had previously been unknown in the fauna of not only the
region, but also Ukraine in general: muskrat (Ondatra zibethicus), coypu (Myocas-
tor coypus), American mink (Neogale vison), and raccoon dog (Nyctereutes procy-
onoides). The second group includes local invaders, which nowadays are expand-
ing their range, inhabiting the river and its tributaries: Eurasian beaver (Castor
fiber) and Eurasian otter (Lutra lutra). The maps presented show the process of
animal spread in the region, indicating the places of introduction, directions of
expansion, and known registrations. For local invaders, the territory of their natural
habitat at the time of the start of acclimatisation (for Castor fiber) or expansion to
steppe regions (for Lutra lutra) is indicated. Population dynamics of all the species
considered was analysed using data from the State Statistical Reporting, for the
period from 1984 to 2021, and also monitoring data of other investigators for the
pre-war period (until February 2022). The results of the statistical analysis show
that populations of the introduced species of mammals increased rapidly from the
time of their appearance in the composition of the fauna, after which their numbers
began to decrease. Also, a number of factors were noted that over a certain period
of time had an additional influence on the population dynamics of several alien
mammal species. Data on long term dynamics of local invaders show that, along
with the expansion of animals to new areas and increase in their abundance, a
decrease of their numbers in areas of their historical distribution took place, such as
in the case of Lutra lutra. Concerning the distribution and abundance of Castor
fiber, an ambiguous situation has appeared: the state of its populations in some
steppe areas is better than in the forest areas, where its abundance is decreasing.
Information on the distribution and population state of the studied species based on
OSINT-analysis, author’s data and questionnaire surveys are presented. The results
of introduction of the studied species are discussed.
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Yy:kopiani Buam ccaBiiB y NpUPiYKOBUX Micue3HaxoMkeHHsX 0aceiiny CiBepcbKkoro
Jinns

Henuc Jlazapes

Pestome. [IpencraBneHo anani3 iHBa3iid Ta ekcnancii ccaBuiB y Gaceiini CiBepcpkoro J[iHIA 1 mpuieraiux pa-
ifonax. HaBeseHo maHi o0 AMHAMIKK apealliB Ta YHCEIbHOCTI KOJIOBOJHUX CCaBLiB JBOX Ipyi. Ilepma Bkito-
Yae IHTPOJYLEHTIB, paHille He BioMux Jid ¢ayHn YKpaiHu 3aranoM: oHHatpy (Ondatra zibethicus) HyTpito
(Myocastor coypus), Bi3oHa piukoBoro (Neogale vison); eHoTa yccypilicekoro (Nyctereutes procyonoides).
Jpyra rpyma BKIIfo4Yae JOKJIBHAX iHBaii/epiB, sSKi B HAaIll Yac pO3LINPSIOTH CBiH apea, 3acersroun O6aceitn Jlin-
1 — 600pa eBponeiicekoro (Castor fiber) Ta Bunpy piukoBy (Lutra lutra). 3a TOTIOMOTOI KapT BiITBOPEHO
MpoIlec MOIMIKMPEHHs TBAPUH Y PErioHi 31 3a3HaUCHHAM MicLlb IHTPOIYKII1, HAPSAMKIB €KCIaHCIi Ta BITOMHX pe-

(Castor fiber) un excraHcii y ctenoBi pailonu (Lutra lutra). luHaMiKy 4HCENBHOCTI BCIX IUX BHIIB MPOAaHAII-
30BaHO Ha OCHOBI JIaHMX JIePKaBHOI CTaTUCTUYHOI 3BITHOCTI (2Tm) 3a mepion 3 1984 mo 2021 pp. Ta y3aranb-
HEHHsI JTaHUX MOHITOPHHTY, OTPUMaHHX iHIIMMH HAYKOBISIMH Y JTOBOEHHHH 4ac (1o sotoro 2022 p.). Pesynb-
TaTH aHaTi3y CTATHCTUKH IOKa3yIOTh, 10 YHCENBHICTh IHTPOIYKOBAaHHUX BHIIB CCaBIIiB CTPIMKO 3pOCTAE 3 MO-
MEHTY iX BKJIIOYEHHS 10 CKIany QayHH, Micis 4Oro BiOYBAa€ThCS 3HIDKCHHS YHCENBHOCTI. Takoxk, BiIMiueHO
HH3KY (DaKTOPIB SKi IPOTSITOM MEBHOTO Yacy 3AiHCHIIM JOJATKOBHII BIUTUB HA JUHAMIKY YHCEIBHOCTI OKPEMHX
qy)XOPiJHHUX BHUIIB ccaBiB. [laHi moa0 6araTopiqHoi AWHAMIKU YHCEIBFHOCTI JIOKAJbHUX 1HBaWAEpiB CBiIUATH,
IO MOPSZ 13 MOIIMPEHHIM TBAPHH B HOBI PaliOHM 1 pOCTOM TXHBOT YHCENBHOCTI BiIOYBA€THCS 3HMKEHHS KiJlb-
KOCTI TBapHH B pailoHax iX iCTOPHYHOTO MOIIUPEHHS, 30KpeMa y BUMAAKy 3 Lutra lutra. llono mommupeHHS i
gncenbHOCTI Castor fiber cknanacs HEOJHO3HAYHA CUTYalis: CTaH MOMYJMIA [[bOTO BHUAY Y HH3II CTETIOBHX
palioHIB € HabaraTo KpamuMm, HiX y JICOBUX paioHaX, Jie YHCEIbHICTh 000piB 3HIKYeThCs. HaBeneHo BigomMoc-
Ti PO KOHKPETHI 3HAXIJKK 1 CTaH MOMYJIALIN TociikeHuX BUaiB Ha ocHOBI OSINT-aHami3zy, BIaCHUX CIIOCTE-
peXeHb aBTOpa i TaHUX aHKETHUX ONMUTyBaHb. OOrOBOPEHO HACIIIKH BCEICHHS JIOCIIIKYBaHUX BUJIB.

KntouoBi cnoBa: dyxopinHi Buad, KOJOBOIHI CCaBlli, AMHAMIiKa apeaiy, 3MiHH YHCENbHOCTI, 1HBa3ii, ekcra-
HCI, CXiJIHA YacTUHA YKpaiHH.

Introduction

Alien mammal species are one of the main factors that influence changes in species composition
within the fauna and pose a threat to biodiversity [Genovesi et al. 2012; Tedeschi et al. 2021; Dziech
et al. 2023]. River networks accumulate the largest number of alien animals and facilitate their
spread within river basins, which is also typical for the vertebrate fauna of Ukraine [Zagorodniuk
2023]. This issue is also relevant to the Siversky Donets River basin, which has become an arena for
the spread of animals, including alien invasive species, within the region [Lazariev 2023]. All alien
species have dynamic ranges, and the boundaries of their distribution are constantly changing [Zago-
rodniuk 2012a]. The group of fur animals has also long been a subject of attention by many re-
searchers [Sokur 1961; Berestennikov et al. 1969; Panov 2002; Sakhno 2015]. This attention was
associated with the ‘improvement’ program of hunting grounds, particularly due to the extremely
high demand for fur in the 1950s and 1980s [Panov 2002]. Semi-aquatic mammals in floodplain
ecosystems of the Siversky Donets primarily are represented by adventive species.

Some information about alien mammals is presented in reviews of the mammal fauna of eastern
regions of Ukraine [Zagorodniuk 2006a, 2012a], where these species are classified into different
groups based on their alien status, and some of them include information on sightings and population
size. However, only a small portion of the eastern Ukrainian fauna has been thoroughly described
[Zagorodniuk & Korobchenko 2008; Taranenko et al. 2008]. Information regarding the occurrence,
distribution, and dynamics of semi-aquatic mammals in eastern Ukraine is available in the works of
various researchers [Sakhno & Simonov 1956; Berestennikov ef al. 1969; Skorobogatov & Atema-
sova 2001; Panov 2002; Sakhno 2015]. Additional information can be found in descriptions of the
fauna of mustelids [Kondratenko & Kolesnikov 2006; Lytvynenko & Yevtushenko 2015]. However,
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the remaining information is extremely fragmentary. A history of research and of the appearance of
alien mammal species in eastern Ukraine was presented by author earlier [Lazariev 2022].

The aim of this study is to analyse the historical changes in the geographic range, population
dynamics, and current distribution of semi-aquatic mammals in the Siversky Donets River basin.

Materials and Methods

The work has been conducted based on data obtained from several sources: scientific publica-
tions, survey materials, analysis of open-source data (OSINT), and examination of museum collec-
tions. Internet resources (online publications, blogs, and citizen media) and open data from the State
Statistics Service were used for the analysis of open-source data.

This study focuses on the portion of the Siversky Donets basin that is located in three oblasts in
eastern Ukraine: Donetsk, Luhansk, and Kharkiv. Data are also presented for regions of Russia that
are partially covered by the Siversky Donets basin, as well as Ukrainian regions that border with the
study area.

The questionnaire was delivered to 30 respondents from the eastern regions of Ukraine and
neighbouring areas. The majority of respondents were hunters and fishermen (19 individuals), while
a smaller portion were local residents (11 individuals).

To analyse open sources, we utilised various internet resources, including photos and videos
from social networks, as well as discussions on forums. For data verification purposes, we contacted
the authors of relevant publications. To analyse population dynamics, we utilised information from
the statistical compendium provided by the State Statistics Service of Ukraine, covering the period
from 1984 to 2021. The collected data were generalised and analysed to clarify the population dy-
namics of animals in each of the three administrative oblasts: Kharkiv, Luhansk, and Donetsk.

A large portion of information was collected by analysing labels of specimens from collections
of the Zoological Museum of Luhansk Taras Shevchenko National University, which were collected
up until 2014.

The group of mammal species that are alien to any regional fauna can be divided into two sub-
groups: close invaders and introduced species [Zagorodniuk 20065]. The review of research results
for each species includes three steps: 1) assessment of the species’ status in the region, description of
its history of dispersal, and the means of its introduction or expansion; 2) analysis of the species’
population dynamics; 3) analysis of current data on the numbers and distribution of the species, in-
cluding cartographic materials and their description.

For each species, information on animal findings is presented in the form of an inventory, in-
cluding the place of discovery, date, number of individuals, and the source of information. The find-
ings are categorised into two groups: 1) findings from the 20th century; 2) findings from the 21st
century. Each group separately presents findings from Donetsk, Luhansk, and Kharkiv oblasts.

The following abbreviations are used in this article:

LNR—Luhansk Nature Reserve; LNU—Luhansk Taras Shevchenko National University; LP—
landscape park; NNP—national nature park; NR—nature reserve; ZM LNU—Zoological Museum
of Luhansk Taras Shevchenko National University.

Study region

The Siversky Donets is the largest river in eastern Ukraine and the largest tributary of the Don
River. The total length of the river is 1053 km, with approximately 718 km located within Ukraine.
The Donets basin covers an area of 98 900 km® [Bliznyak 1945]. The territory of eastern Ukraine,
which largely corresponds to the geographical location of the Donets Basin (Fig. 1), has attracted the
attention of numerous scientists, including mammalogists, who have studied the structure and histor-
ical changes in the region’s fauna of semi-aquatic species [Sahno 1956; Zagorodniuk 2006a; Kon-
dratenko & Kolesnikov 2006].
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Fig. 1. The Siversky Donets basin as an arena of
expansions and invasions of a number of mammal
species described in the text. Designation of key
tributaries: left tributaries: L1, Velikiy Burluk River;
L2, Oskol River; L3, Krasna River, L4, Aidar River;
L5, Derkul River; L6, Kalitva River; L7, Bystraya
River; right tributaries: R1, Udy River; R2, Bereka
River; R3, Kazenny Torets; R4, Luhan River; RS,
Velyka Kamianka River; R6, Kundryucha River. The
author’s drawing is based on the scheme by A. Saf-
ronov (Wikipedia: https://goo.su/06sbUb).

Puc. 1. Baceitn CiBepcpkoro JliHIA SIK apeHa eKcIia-
HCiil Ta iHBa3iil HU3KW BUJIB CCAaBI[iB, OMHCAHHUX Y
TekcTi. [lo3HaueHHs KII0UOBHMX NMPHUTOK: JIiBi MPHUTO-
ku: L1, p. Bemuxuit Bypnyk; L2, p. Ockim; L3,
p- Kpacna; L4, p. Aiimap; LS, p. Hepkxym; L6, p.
Kamursa; L7, p. buctpa; npasi npuroku: R1, p. ¥Yau;
R2, p. bepeka; R3, Kazennuit Topeus; R4, p. Jly-
ranb, RS, p. Benmuka Kam’suka; R6, p. Kynaproua.
Pucynok aBtopa Ha ocHOBi cxemu A. CadpoHoBa
(Wikipedia: https:/goo.su/06sbUb).

The middle reaches of the Siversky Donets have been the focal point for the introduction and
acclimatisation of adventive mammal species, which has led to changes in the composition of the
local fauna. A new factor influencing these changes is the ongoing military conflict, which directly
affects a significant part of eastern Ukraine, including the study area, and has an impact on the
mammal fauna. The river acts as a natural barrier for military units, resulting in significant disturb-
ance to river habitats due to hostilities and unregulated use of natural resources, including animals.

Mammals inhabiting the river ecosystems in the region include the following alien species:
muskrat (Ondatra zibethicus), coypu (Myocastor coypus), American mink (Neogale vison), and
raccoon dog (Nyctereutes procyonoides). Local invaders include the European beaver (Castor fiber)
and Eurasian otter (Lutra lutra). The composition of this group of animals is a result of numerous
experiments conducted during the 20th century to enrich the game fauna, and the successful expan-
sion of both introduced and native animals from neighbouring regions.

The Siversky Donets River begins in Belgorod Oblast of Russia and flows into the Don River in
the Rostov Oblast of Russia. However, the majority of its basin and tributaries are situated in the
Donetsk, Luhansk, and Kharkiv oblasts of Ukraine, which are in the focus of this study.

Introduced species

The term ‘introduced’ or ‘introduced species’ is used to describe alien organisms that, unlike
native species, exist outside their natural habitats and are brought into a specific region by humans
[Zagorodniuk 20065b; Antonets 2012; Ivanko et al. 2022]. Within the group of semi-aquatic mam-
mals, there are four species in regional fauna that fit this definition: muskrat, coypu, American mink,
and raccoon dog. These species are described in detail below. All of these animals have established
themselves in the region with the intentional or unintentional assistance of humans.

Muskrat (Ondatra zibethicus Linnaeus 1766)

An alien species in the fauna of Ukraine, which appeared in the region as a result of synthetic
dispersal [Panov 2002]. The first attempts to introduce muskrats were made in the early 20th centu-
ry. In 1929, 36 animals were released into one of the ponds near Kharkiv, but the experiment was
unsuccessful [Kolosov & Lavrov 1968]. In the territory of the region, the first successful introduc-
tion of animals took place in 1945 in Kreminna Raion, on the Krasna and Siversky Donets rivers
[Lavrov 1957]. Muskrats first introduced in Ukraine were captured in Kurgan Oblast, Russia. Be-
tween 1945 and 1947, a total of 161 individuals were released in Luhansk Oblast.
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Ondatra zibethicus
1969

Fig. 2. Distribution of Ondatra zibethicus in the
Siverskyi Donets basin and adjacent areas. Squares
mark the main locations of ‘successful’ introduc-
tions. Unshaded dots show the oldest records of
animals, light grey dots show finds from the 20th
century, dark grey dots mark records from the 21st
century.

Puc 2. Iommupenns Ondatra zibethicus B 6aceiini
CiBepcpkoro /[liHus Ta mpunernux paiionax. Ksa-
JPaTHAMH 3HaYKaMH TIOKa3aHI OCHOBHI MicCIls
"ppamux" iHTpoxykuiii. HesamampoBaHi TOYKH
MMOKa3yIOTh HAWJABHIII 3HAXiJKH TBApUH, CBITIO-
cipi — 3Haxizkn TBapumH B XX CT., TeMHO-CIpi
Toukn — 3Haxigku XXI cr. [3omiHisMH 00’ €1HAHO
TOYKH, 1[0 NOKa3yITh EKCIAHCII0 OHIATPH.

The efforts to distribute this species became more extensive between 1947 and 1969. Since the
beginning of the introduction, the largest number of muskrats (707 individuals) has been released in
the steppe zone. The muskrat is characterised by a high rate of expansion (about 70 km per year).
The animals spread rapidly across the Donets basin, and by the 1970s, they had even inhabited the
most remote tributaries in the north of Luhansk Oblast [Volokh 2014]. The distribution of muskrats
in the Siversky Donets basin is shown in Fig. 2.

It should be noted that until the 1980s, muskrats were not as popular in the Donetsk Oblast as
they were in the Luhansk and Kharkiv oblasts. During the years when active work on the dispersal of
this species was underway, animals of the given species were not released in the Donetsk Oblast.
They were almost absent in the rivers of the Azov Sea region, and only in 1980 did they begin to
migrate to the territory of the Donetsk Oblast along the tributaries of the Dnipro. Later, they began to
appear in the rivers of the Azov Sea basin. For example, in the Kamiany Mohyly Reserve (Karatysh
River), these animals were first recorded in 1989 [Volokh 2014].

Beginning in the mid-1990s, according to the State Statistics Service of Ukraine, the population
of animals started to increase in all these three eastern regions of Ukraine. In 2005, the population
reached its maximum in the Kharkiv Oblast. In 2008, it reached its maximum in the Luhansk Oblast.
Such a rapid increase in the population (over 10 000 in Luhansk and over 8 000 in Kharkiv) may be
due to the decrease in demand for fur at that time and the restriction of hunting limits, which allowed
the population to increase. Over the past 10—15 years, there has been a decrease in the number of
muskrats in the Luhansk and Kharkiv oblasts, as evident from the official population dynamics
(Fig. 3). The negative population dynamics is also confirmed by reports from hunters. During 2018—
2021, local residents of Kharkiv Oblast noted a decrease in the number of muskrats in the areas
where the American mink appeared'. The decline in populations is particularly noticeable in marsh-
es, which is explained by the localisation of populations that cannot recover quickly and the gradual
change in the hydrological conditions—drying up and draining of marshes. The situation with the
number of muskrats in Luhansk Oblast is likely to have the same reasons, but it is worth noting that
the rapid decline in the graph in 2014 is also explained by the fact that since that year, the number of
animals has been recorded without taking into account the temporarily occupied territories (south of
Luhansk Oblast, right bank).

! The issue of muskrat population decline and possible reasons for this phenomenon were discussed on the web-
forum of the Ukrainian Society of Hunters and Fishermen (https://www.uoor.com.ua/) in 2018: https://goo.su/O91c in
2021: https://goo.su/DORIInV
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Although their population has declined, muskrats are still distributed throughout the Siversky

Donets basin, including its most remote tributaries (see the list below). The only exceptions are arti-
ficial reservoirs and marshes, where the animals periodically appear or disappear (for example,
marshes in Izium Raion of Kharkiv Oblast and artificial reservoirs in Sieverodonetsk).

20th century

Donetsk Oblast. ¢ Solona River, 1983 [Volokh 2002]; & Velykyi Utliuk River, 1986 [Volokh 2002];
¢ Malyi Utliuk River, 1986 [Volokh 2002]; ¢ Kamiani Mohyly NR, Karatysh River, 1989 [Volokh
2014]. Luhansk Oblast: ¢ Kreminna forests, 1945, introduction; ¢ Siversky Donets River (middle reach-
es), 1969, introduction [Volokh 2014]; & Northern parts of the oblast, tributaries of the Donets, 1970, ex-
pansion [Volokh 2014]; ¢ Milove Raion, Komyshna, Milova, and Cherepakha rivers, 1976, numerous
records (questionnaire survey data); ¢ Kreminna Raion, Serebrianka forestry, shore of Kleshnia Lake,
03.07.1994, n = 1, ZM LNU: leg. O. Kondratenko; ¢ Bilovodsk Raion, Horodyshche, lake near the
Derkul River, spring of 1995, n = 1, ZM LNU; ¢ Stanytsia-Luhanska Raion, near Herasymivka,
07.04.1998, n =1, ZM LNU: leg. O. Kondratenko. Kharkiv Oblast. ¢ around Kharkiv, 1929, unsuccessful
introduction, n = 36 [Kolosov & Lavrov 1968].

21th century

Donetsk Oblast: ¢ Donetsk, Tekstilnyk neighbourhood, June 2016, n = 2 (based on video materials from
youtube.com). ¢ Donetsk, Kalmius River, 15.05.2023, n = 1 (N. Dodoenkova, social network). Luhansk
Oblast. ¢ Novopskov Raion, Kamianka River, near Kamianka village, July 2017, several settlements (au-
thor’s data); & Stanytsia-Luhanska Raion, Stanychno-Luhanskyi fish farm, 2013 n =1, ZM LNU; ¢ No-
vopskov Raion, Kamianka River, near Kamianka village, 2018, several settlements (author’s data); ¢ Mi-
love Raion, Striltsivskyi Steppe NR, Cherepakha River, 18.03.2019, n = 1 (author’s data); ¢ Siverodo-
netsk, Chyste Lake, 14.07.2020, n = 1 (author’s data); ¢ Stanytsia-Luhanska Raion, Stanytsia-Luhanska,
Rubizhne Lake, 04.10.2020, n = 1 (Chronicles of LNR: data by V. Moroz); ¢ Starobilsk, Aidar River,
September 2021, n = 1 (author’s data); ¢ Starobilsk Raion, near Starobilsk city, Aidar River, numerous
settlements, 2022 (author’s data). Kharkiv Oblast. ¢ Lozova Raion, Brytai River, 2013 ¢ Izium city, Siv-
ersky Donets River, 30.06.2020, n= 1 (D. Abdieva, social network); ¢ Kharkiv city, Studenok River,
19.05.2019 n = 1 (I. Kozytskyi, social network); ¢ Zmiiv Raion, Siversky Donets River, 2021 (author’s
data); ¢ Dvorichanskyi NNP, Oskil River, 2003 [Naglov 2003]; ¢ Kazenny Torets river, Donetsk Oblast,
Luhan and Velyka Kamianka rivers, Luhansk Oblast (questionnaire survey data).

Neighbouring territories (RF)

Voronezh Oblast: ¢ Voronezh, Voronezh River, 23.03.2023 (data from volunteers of the ‘Heart of the
Forest’ group); ¢ Voronezh Nature Reserve, 14.12.2020, n = 1 (A. Mishin, social network); ¢ Boriso-
glebsk, 14.04.2022 (according to the publication in ‘Vesti Voronezha’ vestivrn.ru); ¢ Middle reaches of
the Don River, 2001 [Prostakov 2001] & Khopersky Nature Reserve, 1969, introduction [Prostakov
2001]. Belgorod Oblast: ¢ Belgorod, Sosnovka, Siversky Donets River, May 2022 (based on
youtube.com); ¢ Oskil River, 2008 (social network).
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Coypu (Myocastor coypus Molina 1782)

An alien species that does not form permanent natural populations in the region. Starting in the
1930s, the USSR carried out acclimatisation work on coypu, which covered the southern regions.
The animals were introduced to areas close to the study area, particularly in Dnipropetrovsk Oblast
in 1971 and in 1990 to the Orel River and Krasynske Reservoir [Volokh 2014]. Due to the fact that
unplanned introductions (dispersal of animals by hunters, coypu farmers, escape of animals from
culture) often occurred during the dispersal of game species, it is likely that the coypu has been re-
leased in the Siversky Donets basin on several occasions. This is supported by data on the occur-
rence of this species in 1982 in the protected area of the Striltsivsky Steppe NR [Skokov ef al. 1992]
and other, including relatively recent, cases of coypu occurrence in the natural environment (Fig. 4),
also given in the inventory below.

20th century

Donetsk Oblast: ¢ Hruzkyi Yelanchyk River, 1980 [Martynov & Nikulina 2021]; ¢ Oleksandrivka, 1990
(O. Reznik, pers. comm.). Luhansk Oblast: & Striltsivsky Steppe NR, 1982, n = 1, the animal was ob-
served during summer and winter (Chronicle of LNR).

21th century

Donetsk Oblast: ¢ Khomutovsky Steppe NR, Hruzkyi Yelanchyk River, 2002 (questionnaire survey data)
[Kondratenko 2002]; ¢ Chalk Flora NR, 2002 [Limansky & Kondratenko 2002] ¢ Donetsk, Bagrationa
street, 17.04.2023, n = 1 (social networks). Luhansk Oblast: ¢ Siverodonetsk, Parkove Lake, 29.01.2021,
n = 1, albino (social network); ¢ Striltsivsky Steppe NR, 2020, n=1 (author’s data). Kharkiv Oblast:
¢ Kharkiv, Studenok River, 28.08.2021, n = 1 (I. Kozitskyi, social network); ¢ Kharkiv, Studenok River,
02.11.2021, n = 1 (ibid.); ¢ Bohodukhiv Raion, Valky, runaways from farms (social network); ¢ Kras-
nohrad Raion, Kehychivka, runaways from farms (social network).

Neighbouring territories (RF): ¢ Belgorod, Siverskyi Donets River, 3.05.2023 (social network).

It is possible that these animals escape into the wild or are deliberately imported, because a
large number of private coypu farms still exist in Donetsk and Kharkiv oblasts, as evidenced by data
from private advertisements (olx.ua). To date, there has been no long-term monitoring of the popula-
tion of these animals in the region. The State Statistics Service of Ukraine has information on the
number of coypu at 35 individuals in 2002 in hunting grounds of Donetsk Oblast, according to statis-
tical reports of hunting farms.

Myeocastor coypus

Fig. 4. Finds of the coypu (Myocastor coypus) in
the Siversky Donets basin and adjacent areas.
Unfilled dots show ancient finds (20th century),
light grey dots show findings before 2010, dark
grey dots mark records after 2010. Numbers indi-
cate the years of registration of animal finds.

Puc. 4. 3uaxigku HyTpil OosmotsHoi (Myocastor
coypus) B Oaceitni Ciepcpkoro JliHis Ta mpuer-
nux paifonax. HesamanboBaHi TOYKHM TOKa3ylOTh
naBHi 3Haxinku (XX cr1.), CBITJIO-Cipi TOYKHM MOKa-
3ytoTh 3Haxigku A0 2010 poky, TeMHO-cipi —
3Haxigky micsst 2010 p. Hudpamu mo3HaueHo poku
peecTpariii 3HaXiT0K TBapHH.
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This mammal species has a tendency to naturalise [Zagorodniuk 20125]. Some of the monitored
muskrat communities in southern Ukraine have existed in the wild for several months to several
years [Dulitsky 2001]. The 1982 Chronicle of Nature of the Luhansk NR contains recorded sightings
of coypu on the Cherepakha River, within the protected zone of the reserve. Traces of the animal
were found in the river valley even after the formation of the ice cover. Taking into account climatic
changes, in case of warm winters, there is a possibility of naturalisation of this species.

American mink (Neogale vison Schreber 1 777)2

An alien species that became part of the local fauna as a result of escapes from farms in the
1950s in the north-east of Donetsk Oblast. During the 1960s and 1970s, the species formed natural
populations [Panov 2002] in the region, which raised serious concerns in the field of environmental
protection [Zagorodniuk 20065].

Although the species quickly spread along the Siversky Donets, animals appeared later in the
areas of remote tributaries. In the early 2000s, scientists recorded the native European mink (Mustela
lutreola Linnaeus, 1758) more frequently in this area and on the Derkul River (Bilovodsk Raion)
[Kondratenko & Kolesnikov 2006; Melezhyk 2015]. It was only in 2004 that specialists from the
Striltsivsky Steppe NR confirmed the presence of Neogale vison here® (Fig. 5). As of 2005, the
American mink was moderately common but not abundant in Kharkiv Oblast, and it was noted that
this invasive species was putting pressure on the native mink [Zorya 2005].

According to the State Statistics Service of Ukraine, until 2011, the two main species of mink—
the native European mink and the introduced American mink—were accounted for as one species,
collectively called ‘free mink’ [Zagorodniuk & Kharchuk 2020]. Given that, by that time, the inva-
sive mink species had already displaced the European mink in many areas or notably reduced their
numbers, the majority of recorded animals of ‘free mink’ category belonged to the American mink.

The American mink as a separate species has been recorded since 2011, but the dynamics of the
‘free mink’ population before 2011 and the current dynamics of American mink indicate a constant
upward trend in their population.

Neogale vison

o’
.

Fig. 5. Distribution of Neogale vison in the Siv-
ersky Donets basin and adjacent areas. Numbers
indicate the years of occurrence of animals within
certain bodies of water. Squares mark places of
introduction, unshaded dots note places of the
earliest animal records, and shaded dots mark
findings in the 21st century.

Puc. 5. Tlommpenuss Neogale vison B OaceiiHi
CiBepcrkoro JliHns Ta npunernux paiionax. Lud-
paMu TO3HAUYEHO POKH IOSBU TBAapHUH B MeXkax
MEeBHUX akBaTopiii. KBanpaTHi 3HAYKH MTOKa3ylOTh
Miclsl IHTPOIYKIi, He3aMalbOBaHI TOYKH —
MicIsl HaiiJaBHIIINX peecTpaiiil TBapuH, 3aMalbo-
BaHI TOYKH — 3HAXiJKU TBapuH mpoTsarom XXI cr.
[30miHIT 00’ €MHYIOTh TOUKU SKCITAHCI1 pIBHO3HAYHI
3a pOKaMH.

i~

% This mammal is known in older literature on regional mammal fauna as Mustela vison or Neovison vison. The cur-
rent name is adopted in accordance with the latest revisions to the checklist of the mammal fauna of Ukraine [Zago-
rodniuk & Kharchuk 2020].

3 Chronicles of the Nature of the Luhansk Natural Reserve (LNR) for 2004. Scientific archives of LNR (ms).
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This growth pattern (Fig. 6) shows that after 2017, the number of the American mink in
Luhansk and Kharkiv oblasts has been growing rapidly. This dynamics is confirmed by the distribu-
tion pattern of the species in recent years. According to the author’s data and open sources (see in-
ventory below), the species is quite abundant in the Siversky Donets valley and has recently become
more widespread in remote tributaries, such as the Komyshna River basin.

20th century

¢ Most records reported in 1970—1980 [Zagorodniuk 20064].

Donetsk Oblast. ¢ North-eastern raions of the oblast, escape from culture, 1950 [Panov 2002].
Neighbouring territories: ¢ Voronezh Oblast, introduction, n =19, 1933 [Kolosov & Lavrov 1968].

21th century

Donetsk Oblast: ¢ Bakhmut Raion, Dronivka, a forest stream, 27.10.2013, n = 1 [Yarotsky 2023]; ¢ Ly-
man Raion, Shchurove, 2015, n =1, (Y. Prokhorin, social network); ¢ Kramatorsk city, 31.02.2020,n =1
(Y. Prokhorin, social network); ¢ Kramotorsk Raion, near the Brusino railway station, n = 1, 2020
(Y. Prokhorin, social network); ¢ Sviatohirsk, 2020, n = 1, (Y. Prokhorin, social network); & Zuivskyi
Landscape Park, 25.04.2023 (V. Telyaha, social network). Luhansk Oblast: ¢ Svatove Raion, near the
town of Svatove, n = 1 (specimen in the collection of I. Zagorodniuk); ¢ Novopskov Raion, Osynove na-
tural monument, 2-3.07.2004, American mink hunting muskrat (M. Kolesnikov, pers. comm.); ¢ Slovi-
anoserbsk, November 2008, n =1 (det. S. Lytvynenko); # Slovianoserbsk, October 2009, n =1, ZM LNU
(det. 1. Zagorodniuk); ¢ Slovianoserbsk Raion, Kriakivka, 2012, n = 1 [Lytvynenko & Yevtushenko
2015]; & Starobilsk, until 2014, n = 1, ZM LNU; e Streltsivskyi Steppe NR, 5.09.2019, n = 1 (author’s
data); & Stanytsia-Luhanska, Rubizhne Lake, 23.03.2020, n = 1 (Chronicle of LNR, V. Moroz data);
¢ Milove Raion, Streltsivka, Komyshna River, 7.08.2020, n = 1 (author’s data); e Stanytsia-Luhanska,
Hlyboke Lake, 06.05.2021, n = 1 (V. Holovko, social network); ¢ Bilovodsk Raion, Derkul River, 2019
(I. Zagorodniuk, pers. comm.); ¢ Sorokyne, Velyka Kamianka River, n = 1, autumn 2018 (author’s data).
Kharkiv Oblast. & Slobozhanskyi NNP, 2019, registration with a camera trap (social network); ¢ Peche-
nihy Reservoir, 2013, n =1 (social network); ¢ Siversky Donets River, confluence with the Oskol River,
spring 2013, n = 1 (reports in social networks); ¢ Balakliia Raion, Andriika, shore of oxbow lake,
04.04.2021, recorded with a camera trap [ Yarotsky 2023]; ¢ Chuhuiv, Siversky Donets River, left bank,
26.02.2014, n =1 [Yarotsky 2023]; ¢ Homilshanski Lisy NNP, 04.12.2014, n = 2 [ Yarotsky 2023]; ¢ Ba-
lakliia Raion, Andriivka, 17.04.2016 [Yarotsky 2023]. ¢ Slobozhanskyi NNP, Merchyk River, n = 67
finds reported in 2012—-2017 [Bondarenko ez al. 2023]; & Dvorichanskyi NNP, 2014 [Tokarsky 2014].
Neighbouring territories (RF). Belgorod Oblast: ¢ Belgorod, Korocha, Starooskolsky, and Yakovlevsky
districts, 18.03.2022 (social network). Voronezh Oblast: ¢ Voronezh NR, 2019 (social network); ¢ Shilo-
vo, 14.10.2021 (social network); & Bobrovsky district, Bytyug River, 16.09.2020 (based on moe-on-
line.ru). Rostov Oblast: ¢ Bila Kalytva, Siverskyi Donets River, n = 1, 21.04.2023 (author’s data).

In the area of Pryderkulie, the European mink was last recorded in 2019 (I. Zagorodniuk, pers.
comm.). For the observation period from 2019 to 2023, the author is not aware of any sightings of
this animal. It is highly likely that the native mink species has remained only in peripheral areas of
the Donets basin.
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Common raccoon dog (Nyctereutes procyonoides Gray, 1834)

Work on the acclimatisation of this species in the region began in 1935. Over a period of five
years, the animals were introduced in all three eastern regions of Ukraine: 24 animals in Donetsk
Oblast, 53 in Luhansk Oblast, and 92 in Kharkiv Oblast [Kolosov & Lavrov 1968]. The process of
introducing these animals, as well as the distribution range of other invasive species, are described in
the work by 1. Sokur ‘Acclimatisation and Breeding of Fur Animals in Ukraine’ [Sokur 1953]. As a
result of mass introductions, this species has become completely naturalised in Ukraine over the past
2-3 decades. By the end of the 1960s, the raccoon dog was recorded in all protected areas of the
region that existed at that time, although its abundance was low. According to the Chronicle of Na-
ture of LNR, the frequency of sightings of this animal increased considerably during 1977-1982.

According to the State Statistics Service of Ukraine, there were no notable fluctuations in the
numbers of raccoon dogs in the following decades. The results of surveys and the author’s own ob-
servations suggest that the raccoon dog is a fairly common species in the region, but not very abun-
dant. It should be noted that only within the territories of nature reserves, the number of encounters
was limited to 2-3 visual observations of the species per year (author’s data). As in other regions of
Ukraine, the dynamics of the raccoon dog population have a wave—like nature with a large amplitude
of fluctuations, occurring in 5—10-year cycles (Fig. 7).

20th century

Donetsk Oblast: ¢ Avdiivka and Selydove raions, 1945 p., n = 24, introduction [Korneev 1954];
¢ As of 1946, animal skins came from all administrative districts of the region [Volokh 2014]. Luhansk
Oblast: ¢ Kreminna Raion, 1935, n = 40, introduction [Volokh 2014]; ¢ Kreminna Raion, 1937, n =13,
introduction [Volokh 2014]. Kharkiv Oblast: ¢ formation of the north-eastern range of the species, 1935—
1941 [Volokh 2014].

Neighbouring territories (RF)

Voronezh Oblast: 4 Voronezh NR, 1936, n = 3, introduction [Barabash-Nikiforov 1957]; 4 Introduction in
Voronezh Oblast lasted until 1947 [Kolosov & Lavrov 1968].

21th century

Donetsk Oblast: ¢ Meotyda NNP, 09.02.2011, n = 1 (social network); & Yampil forestry, swamp, July
2017, n =1 (O. Zakharov, social network); ¢ Polovetskyi Steppe LP, 29.06.2020, n = 1 (social network);
¢ Meotyda NNP, 2019 (social network); ¢ outskirts of Selydove, n = 1 (questionnaire survey data).

Luhansk Oblast: ¢ n =1, ZM LNU (det. I. Zagorodniuk); ¢ Sverdlovsk Raion, Provalskyi Steppe NR,
2001, skeletal fragments found, n = 1 (I. Zagorodniuk, pers. comm.); ¢ Stanytsia-Luhanska Raion, Novo-
Ilienko biological station of LNU, 2008, n = 1, an animal with signs of rabies was killed in a basement by
local residents (I. Zagorodniuk, pers. comm.); ¢ Stanytsia-Luhanska Raion, Novo-Illienko biostation,
2010, several times animals were observed coming to the territory of the estate attracted by the feeding of
domestic dogs (I. Zagorodniuk, pers. comm.); ¢ Stanytsia-Luhanska Raion, territory of Stanychno-
Luhanskyi fish farm. 29.05.2012, n=1 ZM LNU; ¢ Slovianoserbsk Raion, 20.10.2012, n =1, ZM LNU
(leg. P. Foroshchuk); ¢ Stanytsia-Luhanska Raion, Plotina village, 24.10.2012, n = 1, ZM LNU (det. S.
Lytvynenko); ¢ Lutuhyno Raion, vicinity of Luhansk airport, October 2012, ZM LNU (det. S. Filipenko);
¢ Lutuhyne Raion, vicinity of Luhansk airport, 20.03.2013, ZM LNU (leg. S. Lytvynenko); ¢ Stanytsia-
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Fig. 7. Population dynamics of Nycte-
reutes procyonoides according to the
data of state statistical reporting.

Puc. 7. [lunamika uucensHocti Nycte-

reutes procyonoides 3a TaHUMHU CTaTH-
1992 1997 2002 2007 2012 2017 CTUYHOI 3BITHOCTI "2TII-MUCIIUBCTBO".




Alien mammal species in floodplain habitats of the Siversky Donets basin (Ukraine) 25

E
+ Nyctereutes
g

procyonoides

Fig. 8. Distribution of Nyctereutes procyonoides
in the Siversky Donets basin and adjacent areas.
Shaded dots indicate current finds of the species
(21st century). Numbers and unshaded dots mark
the years and places in which work on the intro-
duction of this species was started. Isolines con-
nect the points of the earliest finds, which are
equivalent in years.

Puc. 8. Iommpenns Nyctereutes procyonoides B
Gaceiini CiBepcpkoro [IiHI Ta IMPHIIETIHX paifo-
Hax. 3adapOoBaHNMHU TOYKAMH ITO3HAYEHi cydac-
Hi 3Haxiaku TBapuH (XXI c1.). lndpu i Hezadap-
0OBaHI TOYKM MOKA3YIOTh POKU 1 MICISI B SIKHX
Oymno posmouaTo poOOTH 3 IHTPOAYKLIi IIHOTO
BuAy. [30miHii 00’€AHYIOTH PiBHO3HAYHI 32 pOKa-
MM TOYKHM HANIaBHIIIMNX 3HAXIIOK.

Luhanska Raion, Plotyna village, March 2013, ZM LNU (leg. V. Vetrov); ¢ Stanytsia-Luhanska Raion,
near Zolotarivka, 28.10.2014, ZM LNU (leg. V. Vetrov); ¢ Sorokinsky Raion, Kruzhylivka village, au-
tumn 2018 (questionnaire survey data); ¢ Striltsivsky Steppe NR, outskirts of Krynychne village, n =1,
1.08.2019 (author’s data). Kharkiv Oblast: ¢ Slobozhanskyi NNP, Parkhomivske department, 11.05.2015
(recorded by O. Horovyi) [Brusentsova & Bondarenko 2019]; e Izium Raion, 05.06.2017, registration
with a camera trap (V. Lovchynovskyi, social network); ¢ Kharkiv, northern outskirts of the city (ques-
tionnaire survey data); ¢ Derkul River (Bilovodsk Raion) [Melezhyk 2015].

Neighbouring territories (RF). Belgorod Oblast: ¢ Alekseevsky district, n = 1, dead animal (rabies),
11.2020 (according to bel.ru); ¢ Forest on Vorskla NR, 2020 (according to the Chronicle of Nature of the
Belogorie NR). Voronezh Oblast: ¢ Khopersky NR, 6.06.2020, n = 1, recorded by a camera trap (accord-
ing to tv-gubernia.ru); ¢ Bogucharsky district, regular animal sightings (social network). Rostov Oblast:
¢ Tsymlyansky district, 2020 (social media data); ¢ Bila Kalytva, n = 1 (questionnaire survey data).

A large body of information regarding the occurrences of the raccoon dog in the region is pre-
sent in the ZM LNU collections. Specimens have been found in the middle reaches of the Donets, in
particular in Stanytsia-Luhanska Raion of Luhansk Oblast, Izium Raion of Kharkiv Oblast, and
Yampilskyi forestry of Donetsk Oblast. Additionally, specimens have been found in the vicinity of
the nearby tributaries, such as in Lutuhyne and Sverdlovsk raions of Luhansk Oblast, suggesting a
potentially higher concentration of this species in that area (see Fig. 8).

Based on the data on the introduction and population dynamics of this species in the three east-
ern regions of Ukraine, it is difficult to say the direction of expansion of the animals, as they were
released almost simultaneously in all three regions. However, the largest number of animals released
was recorded in Kharkiv Oblast, and statistics on the number of animals show that this region has the
largest number of animals. Given that the path of expansion of animals, as for other species studied,
is the Donets basin, it can be assumed that the expansion of the raccoon dogs in the region occurred
in the direction from north-west to south-east, up to the southern raions of Luhansk and Donetsk
oblasts, where the smallest number of animals was released during the fauna restoration work.

Local invaders

This group includes species that have substantially altered their distribution within the region
but have not formally changed their affiliation with the regional fauna. They are as part of the abo-
rigine fauna of Ukraine; however in certain areas they are considered alien due to range expansion
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[Zagorodniuk 2006a]. Among the semi-aquatic mammals inhabiting basin of the Siversky Donets,
there are two such species: the Eurasian beaver (Castor fiber) and the Eurasian otter (Lutra lutra).

Eurasian beaver (Castor fiber Linnaeus 1758)

The species used to be widespread throughout Ukraine, with the exception of the Crimea and
the mountainous regions of the Carpathians. However, due to unregulated hunting in the late 19th
century, only small groups of beavers remained in the country. As of 1930, beavers were found in
three regions of the forest zone: Kyiv, Zhytomyr, and Chernihiv oblasts. The total number of indi-
viduals did not exceed 100 [Miliutin 1932]. At this time, the first attempts were made to restore the
beaver population in Ukraine. In 1929, five beavers caught on the Irsha and Viznia rivers, tributaries
of the Teteriv, were introduced to the area of the modern Pechenizhske Reservoir in Kharkiv Oblast.
However, the attempts of the introduction were unsuccessful [Panov 2002].

Re-acclimatisation was both planned and uncontrolled—the latter was carried out by individual
hunting groups and hunters. According to forestry officials, there were cases of beaver re-intro-
duction by hunters in the 1960s in Sumy and Luhansk oblasts, where the animals successfully estab-
lished themselves [Skorobogatov & Atemasova 2001]. In Luhansk Oblast, re-acclimatisation work
covered the middle reaches of the Siversky Donets River, including the territory of the Kreminna
Forestry. Re-acclimatisation work became especially widespread in the early 1970s [Tokarsky et al.
2002; Zorya 2005]. In nine years, the number of beavers increased more than five times [Panov
2002]. Beavers have inhabited almost the entire Siversky Donets basin (including the Aidar, Zhere-
bets, and Krasna rivers). Beavers are also known to have settled in the north-east of Luhansk Oblast.
In August 1981, one beaver family was released into the Cherepakha River [Skokov ef al. 1992]. In
Sumy Oblast, beaver settlements were concentrated in the rivers of the Vorskla basin.

The geographical location of Kharkiv Oblast and its connection by river networks with Luhansk
and Sumy oblasts have led to the expansion of beavers into the area [Tokarsky ez al., 2012]. In 1982,
beaver settlements were discovered on the tributaries of the Vorskla River (Merla, Ryabina, and
Berizivka) and the Siversky Donets River. Since 1992, the species has been observed in a large part
of the north-west of Kharkiv Oblast, specifically on the tributaries of the Merla, Merchyk, and Su-
khyi Merchyk rivers. In 1998, beavers were also observed settling along the Udy River and the Siv-
ersky Donets, and in 1999, sightings of this species were recorded in the outskirts of Kharkiv
[Skorobogatov & Atemasova, 2001].

As of the early 2000s, beavers have occupied the entire channel of the Siversky Donets, most of
the floodplain lakes, and the largest tributaries. However, there are still areas where beavers continue
to establish presence (see Fig. 9). For example, according to open sources, beavers have recently
been found in small rivers in the Kramatorskyi Landscape Park area between 2020 and 2023, such as
the Sukhyi Torets and Bilenka rivers. The presence of beavers in the latter river was unknown earlier
(reported by O. Pohrebniak). The animals are also exploring the waters of the Donetsk Kryazh Land-
scape Park and were first recorded in small rivers near Belgorod, Russia (see the inventory).

20th century

Luhansk Oblast: ¢ Kreminna forests, 1970, introduction [Tokarsky et al. 2002; Zorya 2005]; & Striltsiv-
sky Steppe Nature Reserve, Cherepakha River, August 1981, introduction [Skokov 1992]. Kharkiv Ob-
last: & In 1982, beavers began to be recorded on the Siverskyi Donets and its tributaries [ Skorobogatov &
Atemasova 2002]; ¢ Nyzhnia Dvurichna River, the 1980s, expansion [Tokarsky 2014]; ¢ Uda River,
near the city of Kharkiv, 2000, expansion [ Skorobogatov & Atemasova 2002].

Neighbouring territories (RF)

Voronezh Oblast: Data from [Barabash-Nikiforov ef al. 1961]: ¢ Voronezh Nature Reserve, n = 4, 1886,
introduction; ¢ Khopra River, 1937, n = 7, introduction; ¢ Bitiug River, Anninsky District, n = 58, 1946;
¢ Talovsky (‘Chigolsky’) District, n = 18, 1946; ¢ In 1961, researchers noted the beaver’s dispersal
along the Don River.

Rostov Oblast: ¢ Verkhnedonsky district, n = 10, introduction, 1973 [Stakheev ez al. 2018].
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21th century

Donetsk Oblast: ¢ Sviati Hory NNP, 13.08.2013 (according to fakty.com.ua); # near the city of Siversk,
Bakhmutivka River, 15.10.2016, n = 1 (V. Parkhomenko, social network); ¢ Donetsk Kriazh LP, Karinka
River, 1.03.2019, first registration (social network); & Kramatorsk LP, Bilenka River, 19.03.2020, first
record (O. Pohrebniak, report on the Suspilne Donbas portal); ¢ Kramatorskyi LP, Sukhyi Torets River,
10.06.2023, species was recorded (O. Pohrebniak, report on the Free Radio portal). Luhansk Oblast:
¢ Shchastia, 2008, n = 1 (leg. S. Lytvynenko); ¢ Krasnodonsk Raion, Kruzhylivka, October 2018, n = 1,
animal captured in the Siversky Donets River (author’s data); ¢ Bilovodsk Raion, southern outskirts of
Bilovodsk, 2016, numerous settlements (author’s data); ¢ Novopskov Raion, Kamianka River, vicinity of
Kamianka village, 2018 (author’s data); ¢ Kadiyivka, Komyshuvakha river, 2020, n = 1, (questionnaire
survey data); ¢ Milove Raion, Krynychne, Cherepakha River, 2023 (author’s data); ¢ Milove Raion,
Velykotsk, Milova River, 2022, numerous settlements (author’s data); & Milove Raion, Striltsivka,
Komyshna River, 2022, numerous settlements (author’s data); ¢ Luhansk, Zhovtnevy Raion, Luhanka
River, n = 1, the animal got lost in the private sector, was caught and released into the river, 18.03.2019
(report of the Realna Gazeta publishing house); # Starobilsk, spring 2021, several settlements (author’s
data). Kharkiv Oblast: ¢ Udy River, near the city of Kharkiv, 2000, species expansion [ Skorobogatov &
Atemasova 2001]; & near the town of Derhachi, Lopan River, 2018, n = 1 (author’s data); ¢ Slobozhan-
skyi NNP, 29.11.2019, n = 1 (author’s data).

Neighbouring territories (RF). Belgorod Oblast: ¢ Korochansky district, Velyka Kholan, Kholan River,
1.06.2022 (according to bel.ru, observer L. Koleva); ¢ Gubkin, Oskolets River, June 2023, expansion
(social media data); ¢ near the city of Belgorod, Veselka River, expansion, March 2023 (according to
belpressa.ru); ¢ Ivnyansky district, 10.03.2023, poaching (according to the website of the city of Belgo-
rod: go31.ru); & Stary Oskol district, Chufinka River, 2017 [Petina ef al. 2017]; 4 Chornaya Kalitva,
Tikha Sosna, and Potudan rivers, numerous settlements. Rostov Oblast: ¢ Bila Kolitva, Kalitva River,
May 2023, numerous settlements (questionnaire survey data).

Some parts of the largest tributaries of the Siversky Donets, particularly the Derkul River, are
not fully utilised by beavers. The author is not aware of any beaver colonies on the river north of
Bilovodsk. Between 2019 and 2022, the author monitored the beaver population on the Cherepakha
River, within the Striltsivsky Steppe protected area. Several cases of beaver dispersal were docu-
mented. In 2023, local residents in the raion reported new beaver colonies on the Cherepakha River,
within the protected area of the Striltsivsky Steppe (Krynychne village), and on the Milova River
(Velykotsk village).

Castor fiber

O
1937 .

Fig. 9. Acclimatisation and distribution of Castor
fiber in the Siversky Donets basin and adjacent
areas. Numbers indicate the years of appearance of
animals within certain watercourses. Squares show
places of introduction, or natural distribution and
breeding of beavers. Shaded dots indicate the main
modern finds (21st century), and unshaded dots
mark older finds (20th century). Isolines unite the
points of the oldest finds equivalent in age.
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Puc. 9. Axmimarmszamis ta mommpenHs Castor
fiber B 6aceitni CiBepcbkoro JliHIs Ta IpHIIErINX
paitonax. [ludpaMu mo3HaYeHO POKH TOSBU TBa-
PHH B MeXax MEBHUX akBaropiit. KBanpaTHi 3Hau-
KM TI0Ka3yIOTh MicLisl IHTPOAYKILi1, 00 MPUPOIHO-
ro MOLIMpPEHHs i po3BeseHHs 000piB. 3amanboBa-
HUMH TOYKAMH [TO3HAYEHO OCHOBHI Cy4acHi 3Ha-
xigkn (XXI crt.), He3aMampoBaHNMU — JaBHI (XX
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The population dynamics confirms the process of beaver dispersal in the eastern regions of
Ukraine (Fig. 10). A significant increase in the beaver population was observed in Luhansk and
Kharkiv oblasts in the early 2000s, by which time the species had already established itself in the
main tributaries of the Donets in the region. It should be noted that the sharp decline in numbers
after 2014 can be attributed to the fact that population estimates were made without considering the
territories that were not under Ukrainian government control between 2014 and 2022. Given the
aforementioned information, beavers have settled in the Siversky Donets basin and are forming sta-
ble populations. Negative population trends are observed in drying lakes and swamps, particularly in
Kharkiv Oblast and in areas outside the Donets basin, such as the Slobozhansky NNP.

Eurasian otter (Lutra lutra Linnaeus 1758)

An indigenous species of the Ukrainian fauna, the otter became rare in the 19th century due to
excessive hunting. In the mid-20th century, the primary distribution of otters in eastern Ukraine was
concentrated in the south-east of Kharkiv Oblast [Korneev 1959]. By 1968, V. Abelentsev discov-
ered the southernmost limits of the species’ range in Ukraine, specifically in the floodplain of the
Siversky Donets, spanning Kharkiv, Donetsk, and Luhansk oblasts. It later extended to adjacent
steppe areas [Abelentsev 1968; Volokh 2003]. The otter’s range experienced substantial expansion
between 1990 and 2002 (Fig. 11), which can be attributed to independent colonisation of numerous
water bodies in steppe regions. Presently, the species has largely extended its range and occupies
most southern rivers [Zagorodniuk & Dykyi 2002].

Fig. 11. Distribution of the otter (Lutra lutra) in
the basin of the Siversky Donets and adjacent
areas. Numbers indicate the years of registration
or occurrence of animals within certain bodies of
water. Shaded dots represent finds of the 21st
century, unshaded dots mark old finds. Isolines
unite the points of the oldest finds equivalent in
age.
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3HAXIIO0K.




Alien mammal species in floodplain habitats of the Siversky Donets basin (Ukraine) 29

Currently, otters are predominantly found in habitats near the Siversky Donets, as evidenced by
reported sightings of the species. However, there are literature reports suggesting that otters have
penetrated deeper into steppe areas in the early 2000s [Abelentsev 1968; Kondratenko & Kolesnikov
2006]. Based on the provided data, it can be inferred that the species is primarily concentrated in the
Siversky Donets and the waters close to the main watercourse of the region. The author has no
knowledge of recent otter sightings in the northern parts of Luhansk Oblast, and such information
was not obtained from the questionnaire surveys.

20th century

¢ Middle reaches of the Donets River, border of Kharkiv, Donetsk, and Luhansk oblasts [Abelentsev
1968]. Luhansk Oblast: & Serebriansky forestry, 1973; & Stanytsia-Luhanska Raion, Bolotiane village,
1973 [Panchenko 1973]e Milove Raion, Milova River, 1999, n = 2 [Borovyk 1999]. Kharkiv Oblast:
¢ The otter’s range in the Kharkiv region was concentrated within the Donets basin and its nearest tribu-
taries. Points marked ‘1959’ in Kharkiv Oblast are given after O. P. Korneev [Korneev 1959].
Neighbouring territories (RF)

Voronezh Oblast: ¢ Usman River, 1855; & Chigla River, 1950; ¢ Osered River, 1952 [Barabash-
Nikiforov 1957]. Rostov Oblast:  Skosyrskaia village, Tatsinsky District, 1953 [Rall 1953].

21th century

Donetsk Oblast: & Sviati Hory NNP, 2021, n = 1 (local residents’ data); ¢ Oleksandrivka, the upper
reaches of the Samara River and fish farm, observations of hunters (according to O. Reznik) [Zagorodniuk
& Korobchenko 2008]; ¢ the upper reaches of the Solona River [Volokh 2003]; & the upper reaches of
the Mokri Yaly River [Volokh 2003]. Luhansk Oblast: ¢ Svatove, Krasna River (according to S. Zaika)
[Zagorodniuk & Korobchenko 2008]; ¢ Kreminna Raion, floodplain lakes Chernikove and Chernecha
(according to O. Kondratenko) [Volokh 2003]; ¢ Bilokurakyne Raion, Lozna River, 2008 (according to
Y. Artiuschenko) [Zagorodniuk & Korobchenko 2008]; ¢ Slovianoserbsk Raion, Bilyaevskoye Lake (ac-
cording to O. Kondratenko) [Volokh 2003]; ¢ Markivka (O. Reznik, according to O. Dyvytskyi) [Zago-
rodniuk & Korobchenko 2008] ¢ Bilovodsk, 2007, (O. Reznik, according to hunters); ¢ Lutuhyne Raion,
Heorhiivka, Olkhova River (tributary of Luhan River), 2002, n = 1 [Kolesnikov & Kondratenko 2006];
¢ near the town of Kreminna, Krasna River, 2015, n = 1 (S. Lytvynenko, pers. comm.); ¢ Stanytsia-
Luhanska Raion, Derkul River, near the village of Herasymivka, ‘about 10 years ago’, n = 1 (S. Lytvy-
nenko, pers. comm.); ¢ Shchastia Raion, near the village of Velyka Chernihivka, Kovsuh River, about
2013, n = 1 (S. Lytvynenko, pers. comm.); ¢ Stanytsia-Luhanska Raion, Verkhniy Minchenok village,
Tepla River, 28.12.2011, n = 1, ZM LNU (leg. G. Dedov); ¢ ibid., 20.12.2012, n = 1, ZM LNU (leg.
G. Dedov); ¢ ibid., 23.01.2013, n=1, ZM LNU (det. S. Filipenko); ¢ Stanytsia-Luhanska Raion, Stary
Aidar, Aidar River, first reservoir, January 2013, n = 1, ZM LNU (det. S. Filipenko). Kharkiv Oblast:
¢ Siversky Donets River, December 2013, n = 1 (social network, confirmed by photo). ¢ Dvorichanskyi
NNP [Tokarsky 2014]; & Slobozhanskyi NNP; ¢ Homilsha Wood NNP (www.nationalparks.in.ua).

Neighbouring territories (RF). Belgorod Oblast: ¢ Belgorodsky, Korochansky, Valuysky, and Staroos-
kolsky Districts, 2022 (according to https://oskol.city). Voronezh Oblast: ¢ Voronezh and Khopersky Na-
ture Reserve, Don River, 2022-2023 (social network); ¢ Don River, 2023 (social network).
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The dynamics of otter numbers in Ukraine, in general, show a constant increase. However, the
data on otter numbers in eastern Ukraine (Fig. 12) reveals considerable fluctuations in all three re-
gions. Kharkiv Oblast has the highest otter population, as the species prefers forest and forest-steppe
areas. We hypothesise that fluctuations in numbers may be attributed to the hydrological regime and
the availability of food resources. The impact of the hydrological regime is particularly evident in
Kharkiv Oblast, primarily due to the construction of pond systems and reclamation canals.

Discussion

Fauna composition

The introduction of alien invasive species into new habitats often leads to changes in the local
biota and landscapes. The idea of enriching the game fauna, which was popular in the mid-20th cen-
tury [Kolosov & Lavrov 1968; Kiris 1973], eventually caused changes in the local biota [Kolosov &
Lavrov 1968; Kiris 1973] and led to losses in regional biodiversity. Such changes are also evident in
the species composition of semi-aquatic mammals of the region. Such species as the Russian desman
(Desmana moschata L., 1758) have completely disappeared in the Donets basin [Zagorodniuk et al.,
2002]. The European mink (Mustela lutreola) is observed only in some areas, as described in this
publication. Other rare species of floodplain mammals in the region are the Eurasian water shrew
(Neomys fodiens Pennant, 1771) [Kondratenko & Zagorodniuk, 2002] and the Tundra vole (A4/exan-
dromys oeconomus Pallas, 1776) [ibid.].

Among the semi-aquatic mammals of the region, 66% of the total species composition consists
of alien species. However, it should be noted that native species are more often characterised as rare,
or their population dynamics shows a decrease, as in the case of mammals of floodplain assemblages
consisting of voles (Rodentia: Arvicolidae) [Zagorodniuk 2008]. The species composition of semi-
aquatic mammals of the region and information on their local status are presented in Table 1.

Impacts

The displacement of native mammals by alien species was confirmed by observations in the
mid-20th century when the first results of introducing new species became visible. Specifically,
cases of Russian desman displacement by muskrat have been documented in different regions [Bo-
rodin 1963]. However, it cannot be argued that the muskrat caused the extinction of the Russian
desman in the Donets River Basin. The decline in the number of this species in the river basin has
been confirmed for the early 20th century [Zagorodniuk et al. 2002].

Nonetheless, the introduction of this invasive species could have been an additional contributing
factor, along with human settlement, natural resource use, the introduction of alien species (raccoon
dog and American mink), and the lack of protection [Kolosov & Lavrov 1968].

Predatory representatives of the studied animal group pose a serious threat to small amphibious
mammals of the local fauna. The introduction of the American mink has raised considerable con-
cerns in the field of nature conservation [Zagorodniuk 20065].

Table 1. Population status of semi-aquatic mammal species in the Siversky Donets basin

Tabmuus 1. CraH momyJisiiiii KOJOBOIHHUX BUIIB ccaBiliB B Oaceiini CiBepchkoro JliHis

Species Status in region ‘ Species Status in region
A. Alien species B2. Lutra lutra Least endangered
Al. Ondatra zibethicus Least endangered C. Native species
A2. Neogale vison Range expansion C1. Arvicola amphibius Stable
A3. Nyctereutes procyonoides Range expansion C2. Alexandromys oeconomus  Sporadic
A4. Myocastor coypus Does not form stable C3. Mustela lutreola Rare
populations
B. Regional expansion C4. Desmana moschata Rare

B1. Castor fiber Range expansion C5. Neomys fodiens Sporadic
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Both the American mink and the raccoon dog may have, to some extent, contributed to the de-
cline of small mammals. This is because both species are carnivorous and non-selective in their
choice of food resources, primarily preying on less competitive small mammals.

Expected alien mammal species

Prey for golden jackals (Canis aureus Linnaeus, 1758) often include myomorph rodents and
water voles. This species is a typical inhabitant of floodplains, as confirmed by frequent findings of
aquatic and semi-aquatic animals in the stomach of jackals [Rozhenko 2006]. Since 2003, this spe-
cies has been recorded in the Donets basin [Zagorodniuk 2014]. The presence of the species is also
confirmed by relatively recent findings in Luhansk Oblast. From the analysis of open sources, we
learned about the capture of a jackal near the village of Diakove, Antratsyt Raion, on 10 September
2019 (V. Prsalov, social network), as well as other numerous discoveries [Zagorodniuk 2014].

The raccoon (Procyon lotor Linnaeus, 1758) may become another introduced representative of
the regional carnivoran assemblage. There are known breeding sites of raccoons near the town of
Sorokine and cases of pet raccoons escaping from households, particularly in the village of Sam-
sonivka, Sorokinsky Raion (7 individuals, summer 2017) and in the village of Kosiora (5 individu-
als, autumn 2017). The fate of these raccoons is unknown [Nikolaichuk & Zagorodniuk 2019].

‘Post-introduction syndrome’

The number of animals occupying new biotopes increases substantially. Almost all species of
alien animals in the Donets basin have demonstrate such dynamics. After a period of growth in the
numbers, usually there is a certain decline and stabilisation of the population size, which is also evi-
dent from the abundance dynamics of species considered in this article.

A striking example demonstrating a similar tendency is the muskrat. According to the results of
a survey conducted by hunters, its numbers have decreased over the last 10—15 years. This process is
particularly noticeable in places where the American mink has become widespread. The latter com-
pletely eradicates young muskrats and other less competitive species of mammals in some areas.
Based on the dynamics and factors affecting the population of muskrats, it is anticipated that the
numbers of this species may reach a more stable level in the near future, comparable to local animals
such as the European water vole (Arvicola amphibius Linnaeus, 1758) and others.

Over the past few years, beaver expansion has been observed in small rivers where it was not
previously detected or which had long existed without its presence. Cases of expansion have been
recorded in all administrative regions of Ukraine and Russia, but the results of the study suggest that
the process of expansion of this species is not completed and may continue in the future.
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