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Abstract

The island fauna has special characteristics that depend not only on biotope
diversity, but also on the island’s geographical features: area, provenance, distance
from the mainland, and hydrodynamic processes. Black Sea Biosphere Reserve
includes islands located in Tendrivska and Yagorlytska bays. The islands of Babyn,
Smalenyi, Potiyivski, Sybirski, and others are located in Tendrivska Bay. The
island of Tendrivska Kosa (Tendra Island) separates Tendrivska Bay from the
Black sea. In Yagorlytska Bay, there are the Malyi and Velykyi Kinskyi islands,
Dovhyi and Kruhlyi islands, and the Yehypetski Islands. The total area of the
islands of protected bays of the Black Sea Biosphere Reserve is 3365 hectares, and
the length of the outer coastlines is 179.5 km. The following biotopes were
identified on the islands: reed thickets, sandy and shell beaches on the sea coasts
and coasts of the deep-water parts of the bays; flooded solonchaks; the inner parts
of the islands with plant associations that are typical for the coastal steppe and the
littoral-coastal complex. The mammal assemblage of the islands includes 18 spe-
cies belonging to 6 orders, 10 families, and 16 genera. From 0 to 15 species of
mammals live on individual islands. The species composition of the mammal fauna
depends on the area of the island, available biotopes, the possibility of animal
exchange between the island and the mainland. A number of islands have no other
inhabitants except birds during the nesting period, primarily colonial ones. A
number of islands belong to the complex of reed thickets, in particular the
Yehypetski and Sybirski islands. These islands are located along the mainland coast
and are regularly visited by wild boars and carnivorans; other islands are littoral
(Novi, Potiyivski), and there are no permanent residents on them. Other islands are
covered only with reeds and have no permanent inhabitants. On large islands, such
as Dovhyi and Tendrivska Kosa, there are 11-15 species of mammals (migrating
dolphins and bats not included), of which almost 20% are invasive and associated
with human activity. The species composition and state of populations of micro-
and mesomammals on the islands depend on many factors, mainly catastrophic
flooding, storms, local epizootics, which can occur due to both natural abiotic and
anthropogenic factors.
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Ccasui ocTpoBiB YopHoMOpPCcbKOTro 0iocdepHOro 3anoBiTHUKA

309 Cearonina, /Imurpo UepHsaKkoB

Pesrome. OcrtpiBHa hayHa Mae O0COONMBI XapaKTEePHCTHKH, SIKI 3aJIe)KaTh He JIMIIE BiJ GIOTOIHOTO pi3HOMa-
HITTS, a # Bix reorpadiyHUX O3HAK OCTPOBY: ILTOMII, TOXOJ/DKEHHS, BiITAJICHOCT] Bil MaTepHKa, TiIpoJHHaMId-
HHX TporeciB. Y ckinani YopHOMOpChKOTro 6iocgepHOro 3aroBiHIKA € OCTPIBHUI KOMIUIEKC, PO3TAIIOBAaHHI B
Tennpicekiit Ta SAropnunpkiii 3atokax. Y TeHzapiBcbkiil 3aToui po3ramosaHi octposu badun, Cmanenuit, I1o-
TiiBebKi, CuOiperKi, Tomo. Binokpemiroe TeHapiBChKy 3aTOKY Bif Mops ocTpiB TenapiBcrka koca (0. Tenapa).
B Aropnumpkiii 3atoni po3ramosani Manuii Ta Benukuit Kinceki octpoBu, octpoBu [osruit Ta Kpyramii, €ru-
MEeTChKi OCTPOBHU. 3arajbHa IJIOIIA OCTPOBIB 3aMOBiIHUX 3aTOK YOPHOMOPCHKOTO 0ioC(epHOro 3amoBiIHUKA
ckinagae 3365 ra, a NPOTSHKHICTH 30BHIIIHIX OeperoBux JniHii — 179,5 kM. Ha octpoBax Oynu BU3HaYeHi Ha-
CTYIHI OI0TOMH: OYEPETIHI 3apOCTi, MilllaHi Ta MYIUIEBI IULDKI HA MOPCHKHX y30EPeXIKIX Ta y30epexoKs IIu-
OOKOBOJIHUX YACTHH 3aTOK; MATOIICHI COJIOHII; BHYTPIIIHI JUITHKH OCTPOBIB 3 POCITHHHUMH aCOIiallisIMH, 110
XapaKTepHi JAJIsI IPUMOPCHKOTO CTEIly Ta JIITOPabHO-NPHUOEPEKHOTO KOMILIEKCY. J[0 TepiOKOMILIEKCY OCTPOBIB
BXOJISITH 18 BHIIB CCaBIIiB, IO BIAHOCATHCS 10 6 psamiB, 10 poaun, 16 pomam. Ha okpeMuX 0CTpOBaX MEIIKAIOTh
Big 0 mo 15 BuziB ccaBuiB. BumoBmii ckinan TepiodayHu 3aIeKUTh BiJ TUIOII OCTPOBA, HASBHUX 010TOIIB, MOX-
JUBOCTI OOMiHY TBapMHAMH MK OCTPOBOM Ta MaT€pPHKOM. PS1 OCTpOBIB He MAalOTh iHIIMX MEMIKAHIIB, KPiM
NTaxiB B MEpiof iX THI3AyBaHHA, B IEPIIY YEPTy KOJOHIANbHUX. PSI OCTPOBIB BITHOCATHCA 10 KOMIUIEKCY OYe-
PETSHUX 3apOCTiB, 30KpeMa €rumeTchki Ta Cubipchki. Lli 0cTpOBH 3HAXOAATHCS B3IOBK MAaTEPUKOBOTO Y30e-
PEXOKS], CIONN PETYISIPHO 3aXOAATh CBHMHI Ta X¥Ki; iHIII ocTpoBu — mitopansHi (Hosi, TloTiiBebki), 1 Ha HUX
HeMae MOCTIHHUX MemKaHIiB. Benuki octpoBn, a came JloBruit Ta TeHIpiBchka Koca, HapaxoBylOTh 11-15 Bu-
IiB ccaBLiB, KpiM MirpaHTiB (IenbhiHy i KaxxaHu), 3 skux Maibke 20 % ckinanae iHBasiliHa (ayHa Ta ¢ayHa, 1mo-
B'si3aHa 13 JIFOJICHKOIO JTisUTbHICTI0. CKJIaJ] Ta CTaH MOMYJIALii MiKpo- Ta Me30MaMalliii Ha OCTPOBaX 3aJICKUTh BiJl
Oararpox (pakTOpiB; MEPEBaXHO Iie KatacTpO(ivHi MiATOIICHHS, IITOPMH, JOKAIbHI €Mi300Tii, 10 MOXYTh BHU-
HUKATH K 4epe3 MPUPOIHi a0i0THYHI, TaK 1 aHTPOIOTEHHI (aKTOpH.

Kinro4uoBi ciioBa: OCTpOBH 3aTOK, MOPCHKI 3aTOKH, TepiohayHa, BUITOBHIA CKIIAJI.

Introduction

Island fauna is a separate field of research, both in terms of methodological support and geo-
graphical features. The main features of island fauna are poverty and defectiveness, certain ende-
mism, a small number of archaic forms, and adaptive radiation [Witteker, 1975; Lopatin 1989]. The
biota of islands depends on the origin of the islands (continental or accumulative), the time when the
island has separated or formed, the distance from the mainland, the area of the island, and the diver-
sity of biotopes [Abdurakhmanov et al. 2003].

The fauna of islands may consist of species that have remained on the island after its separation
from the mainland; have immigrated from the mainland; have been accidentally spread onto the is-
land such as by predators [Ivanenko 1935] or watercraft; have been specially released by humans.
Groups of vertebrates living on islands permanently, primarily micromammals and reptiles, can be
quite stable. Populations of those species that appear on the islands by accident have practically no
future on the island. The dynamics of the species composition and the number of individual popula-
tions often depend on extreme abiotic factors: flooding, storms, fires, and others. Depending on the
degree and duration of isolation, animal populations with a phenotype or genotype different from
that of the parental populations on the mainland may form on islands [Zagorodniuk 1993; Schmidt &
Jensen 2003].

Researchers single out the territory of the Black Sea Biosphere Reserve (BSBR) as one of the
most valuable in Ukraine in terms of the fauna [Kotenko 1992]. There are five main natural com-
plexes in the territory of BSBR: coastal steppe and forest steppe in the Lower Dnipro sand dunes,
aquatic, insular, and littoral. The nature reserve includes a number of islands of different size and
origin, located in Yagorlytska and Tendrivska bays between the Dnipro—Bug Estuary and the village
of Zaliznyi Port (between 31°31' and 32°15' E) on the northern coast of the Black Sea (Fig. 1).
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Materials and Methods

Surveys on the islands are conducted as part of the general representative monitoring system
that was developed in the Black Sea Biosphere Reserve. This system has a long history of use—
more than 35 years, and allows for appropriate analyses of results regarding the state of animal
populations, particularly of mammals, and natural complexes as a whole. The following methods
were used to study the fauna of the islands. On small islands (Kinski, Orlov, Babin, Smalenyi, and
Kruhlyi), a total census of burrows, traces, and animals was conducted annually in June—July. These
censuses were carried out together with that of colonial birds. Using the run-through method of
counting, the enumerators, who were located at a distance of no more than 15 m, inspected the entire
island and recorded burrows, traces, or other signs of vital activity of mammals, as well as visual en-
counters of animals. These data were used as a qualitative parameter of population abundance.

On large islands (Dovhyi and Tendra), census of traces, burrows, droppings, and animals were
carried out on transects. On Dovhyi Island, census is carried out annually in May. On Tendra Island,
such censuses are conducted annually in August; in addition, the trap-line method is used to survey
micromammals, which is conducted annually in the summer in various biotopes of the island.

Cartographic methods were used to describe geomorphological changes on the islands: original
mapping, distance determination using GPS and satellite images, and retrospective analysis of carto-
graphic materials.

In addition, archival and literature data were also included in the analysis, as well as indirect da-
ta of observations that came from employees of the reserve, fishermen, employees of the Tendriv
Lighthouse, and border guards.
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Fig. 1. The territory of the Black Sea Biosphere Reserve with islands in the sea bays.
Puc. 1. Tepuropis YopHoMopchKkoro 6iocd)epHOro 3amoBigHUKa 3 OCTPOBAMH B MOPCHKUX 3aTOKaX.
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Description of the Islands

There are 11 relatively large islands in Tendrivska and Yagorlytska bays. Their total area is
3365 hectares, and the length of the outer coastlines is 179.5 km. There are 470 inland water bodies
on the islands with a total area of 324.4 hectares with a coastline length of 139.3 km.

Islands of Yagorlytska Bay. There are four islands in Yagorlytska Bay: Dovhyi, Kruhlyi, and
Velykyi and Malyi Kinskyi islands. The total area of the islands of Yagorlytska Bay is 517 hectares,
including 181.7 hectares (35.1%) of inland water bodies. The total length of the outer coastlines is
37.6 km.

Dovhyi and Kruhlyi islands are elongated submeridionally (at an angle of about 150° to the me-
ridian) between the Pokrovsky Spit on the Kinburn Peninsula and the Yagorlytsky Peninsula. They
partially cover the mouth of Yagorlytska Bay, but there is a wide strait between the southern end of
Dovhyi and the northern shore of the Yahorlytsky Peninsula; its depth reaches 8 m and its width is
up to 6 km. Dovhyi Island is 6.6 km long and up to 1 km wide. The length of Kruhlyi Island is up to
700 m, its width is up to 120 m. The entire system of Dovhyi and Kruhlyi islands is 7.7 km long.
The islands are separated by a narrow (300 m) channel with a depth of up to 2 m. Kruhlyi is separat-
ed from the Pokrovsky Spit by a channel, the width of which reaches 1.1 km.

The islands are accumulative, composed of sand and shell material. The surf (western) shore of
Dovhyi is 7.2 km long. The area of the island is 470 hectares according to the land management ma-
terials. In terms of area and length, it is the second (after Tendra Island) largest island of the Black
Sea Biosphere Reserve. Of the island’s area, 165.7 hectares (38.2%) are inland waters. The land area
of the island is 269 hectares. The length of the coastline of Kruhlyi Island is 2.6 km; the western
shore (about 700 m) is surf. There are five small lakes with a total area of 0.9 hectares on the island.
The length of their coastlines is about 1 km.

The Kinski Islands (Velykyi and Malyi Kinskyi) are located in the eastern corner of Yagorlytska
Bay, 2.8 km west of the western outskirts of the village Ivanivka (Holoprystan Raion, Kherson Ob-
last), 1.7 km west of the eastern shore of the bay. There is a distance of 0.6 km from the northern end
of Malyi Kinskyi Island to the shore of the bay, and less than 200 m from the southern end of
Velykyi Kinskyi Island to the mainland shore; at low water level in the bay, the island is almost con-
nected to the mainland. The Kinski Islands have an area of 27 hectares. At a high water level, they
can be almost completely flooded.

The Kinski Islands are a remnant of the mainland. In the past, a powerful distributary of the
Ancient Dnipro flowed here into Yagorlytska Bay [Agbunov 1987]. The coasts of the islands are
low-lying and mostly covered with reed thickets. The eastern shores of the islands are lower and dis-
sected by many ingressive channels. Bottom areas adjacent to the islands are heavily silted (Fig. 2).

The Yehypetski Islands are remnants of the mainland coast of the Yagorlytsky Peninsula. Locat-
ed on the border of Yagorlytska and Tendrivska bays, the distance from the islands to the coast of
the Yagorlytsky Peninsula is 300—700 m. The chain of the three Yehypetski Islands stretches 2.2 km
along the north-western coast of the peninsula, at an angle of about 140° to the meridian. A narrow
(several tens of metres wide) trough with a depth of up to 1.5 m runs between the islands and the
mainland coast (Fig. 1).

Islands of Tendrivska Bay. Tendrivska Bay is separated from the open sea by the largest island
of the Black Sea, the Tendrivska Kosa (Tendrivska Spit, Tendra Island), which is 67-70 km long. In
Tendrivska Bay are located the islands of Orlov, Babyn, Smalenyi, Novi, Sybirski, Potiyivski, and
others (Fig. 2). Tendra Island also belongs to Tendrivska Bay (Fig. 4). The total area of islands of
Tendrivska Bay is 2787.5 hectares, including 149.3 hectares (5.4%) of inland water bodies. The
length of the outer coastlines of the islands of Tendrivska Bay is 154.9 km (144 km of Tendra Is-
land); the total length of coastlines when taking into account the shores of internal water bodies is
236.8 km.

Along the northern coast of Tendra Island (in the eastern part of Tendrivska Bay), small alluvial
islands are regularly formed, which are, for the most part, ephemeral. An exception are three islets
near the root of the Tendrivska Spit—Blyzhniy Island, 150 m off the shore of the bay opposite to the
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‘Morsky’ border of the BSBR, and the Potiivski Islands. In various years, there can be up to a dozen
of such islands along the Tendrivska Spit. Though including them in our calculations is impractical
given their non-permanent nature. The actual area of the islands is 14.6 hectares, and the length of
the outer coastlines is 4.9 km.

Orlov Island is located 3.5 km southwest of the western coast of the Yagorlytsky Kut Peninsula.
Cape Bili Kuchuhury is on Tendra Island 4.5 km southwest of Orlov Island. Orlov Island is a rem-
nant of the mainland. Orlov Island has the shape of an irregular triangle, the top of which is directed
to the north. According to land management materials, the area of the island was 28 hectares; the
land area is 18.6 hectares (83.8%). The length of the outer coastline is 2.2 km. A sand spit is formed
on the outer contour. The coasts of Orlov are relatively high. The highest part of the coast is on the
north-western side. Here the coast is steep, the height of the cliff at the highest point exceeds 2 m.
The lowest part of the coast is near the southern cove. The northern end of the island is also low, and
is intensively eroding. Most of the shores of the island have a height of 0.2-0.5 m. The island is be-
ing destroyed quite intensively, therefore it is surrounded by shoals. The greatest width of shoals is
along the southern coast (about 100 m) and at the northern cape (up to 150 m). Destruction of shores
occurs due to hydrodynamic factors (currents, storms, and ice).

Fig. 2. Islands of the Black Sea Biosphere Reserve: (a)
Kruhlyi; (b) Babyn; (¢) Smalenyi; (d) Dovhyi; (e) Kinski
Islands (view from the eastern shore of Yagorlytska Bay).
Photo by D. Chernyakov.

Puc. 2. OctpoBu YopHOMOpPCEKOTO OGiocdepHOro 3aro-
Binnuka: (a) Kpyrmuii; (b) babun; (¢) Cmanennit; (d) Ho-
Bruii; (e) KiHceki ocTpoBH (BUIIIAA 3i cximHOro Gepery
Sropauipkoi 3atoku). ®oto 1. UepHskosa.
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Babin Island is a remnant of the mainland and is located on the edge of the relict (pre-
transgression) coastline, at a distance of 3.1 km from the modern mainland shore of the eastern part
of Tendrivska Bay. To the east of the island stretches a long spit, which runs along the relict coast-
line and reaches Cape Potiivska Strilka. Near the cape, the spit divides into two branches. The north-
ern one adjoins the cape, and the southern one goes towards the Tendrivska Spit.

The island itself consists of two different parts. The western part is high (so-called ‘knoll”); its
western and southern shores are cliffs with a height of 1 to 3 metres. In fact, the island is the remnant
of a high hump that is subject to intense ice, wave and other types of water abrasion. In the eastern
part, the island turns into a low and narrow sand-shell spit, the length, width and configuration of
which changes significantly not only from year to year, but even during the year due to accumulative
processes. The area of the island is about 5.2 hectares, and the length of the outer coastline is about
1.9 km.

Smalenyi Island is considered a completely accumulative form. The island is located 1.7 km
north of the northern shore of the Tendrivska Spit and 4.4 km west of Babyn Island. The distance to
Smalenyi from the mainland shore of Tendrivska Bay is a little more than 6 km. The island is strong-
ly elongated along the meridian, its meridional length is about 600 m. The greatest width of the is-
land is about 300 m. However, most of this distance falls on the eastern cove. The total length of the
shorelines of inland water bodies of Smalenyi is 2.14 km (more than the outer coastline of the is-
land). The total length of coastlines of Smalenyi is thus estimated at 4.2 km (see Fig. 2).

The Tendrivska Spit is the longest accumulative form within the Black Sea basin. This is the
western lobe of the Dzharylhach-Tendra system; it begins near the ‘Morkiy’ border of the BSBR
(3 km west of the western outskirts of the village of Zaliznyi Port) and extends west—north-west for
66 km (67 km along the sea coast). The large Cape Bili Kuchuhury is 46 km far from the root of the
spit and has a form of a wide spur directed to north-east. West of Cape Bili Kuchuhury, the body of
the spit begins to curve gradually to the north and 6 km west of the cape the spit begins to widen.
The last 6 km of the spit is oriented almost meridionally. Here the spit acquires its maximum width
(up to 2 km). The narrow part of the spit (from the root to cape Bili Kuchuhury) has a small width
(50-500 m). Under the influence of strong southern storms and powerful surges in Tendrivska Bay,
straits (so-called ‘breakthroughs’) are formed occasionally in the narrow part of the spit, which con-
nect Tendrivska Bay with the open sea; the width of such channels can reach 1 km (according to
some reports, even up to 2 km) [Davydov et al. 2022].

The current area of the Tendrivska Spit is 2748.2 ha; the total length of the outer coastline is
144.1 km. The length of the surf shores on the spit is 92 km, including 70 km of the seashore and
22 km of the shore of the deep-water (western) part of Tendrivska Bay (Fig. 3 a, ¢).

Island biotopes. The following biotopes are represented on the islands: 1) sandy and shell
beaches on sea coasts and the coasts of deep-water parts of bays; 2) reed thickets on the shores of
inland water bodies and shallow waters; 3) submerged salt marshes; and 4) internal areas of the is-
lands with plant associations characteristic of the coastal steppe and littoral-coastal complex. The
mammal assemblage of reed thickets consists partly of species that come from the steppe areas,
namely the inhabitants of reeds. Voles, pygmy wood mice, and sometimes shrews are the most
abundant species on the edges of reed thickets.

Table 1. Vegetation types of the islands of Tendrivska Bay (% of the area of the islands)

Ta6muus 1. Tunu pocnurHOCTI ocTpoBiB TenapiBchKoi 3aToku (% Bif MIIOLII OCTPOBIB)

Vegetation type Tendra Island Babyn Island Smalenyi Island Orlov Island
Meadows 25.01 - - -
Reed marshes 24.79 13.46 - 3.68
Halophyte vegetation 2.89 48.08 58.18 11.08
Steppes - 38.46 - 85.25
Psammophyte vegetation 43.08 - 41.82 -

Other 4.23 — - —
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Table 2. Vegetation types of the islands of Yagorlytska Bay (% of the area of the islands)
Ta6mums 2. Tunm pocnuHHOCTI OCTPOBIB Sropimmbkoi 3aToku (% BiJ IUTOLII OCTPOBIB)

Vegetation type Malyi Kinskyi | Velykyi Kinskyi Kruhlyi Dovhyi Yehypetski
Island Island Island Island Islands
Meadows 83.08 - 7.70 29.58 12.5
Psammophyte vegetation 16.92 3.35 3.00 15.35 -
Reed marshes - 24.58 88.31 17.27 87.5
Halophyte vegetation — 6.70 — 37.80 —

Fig. 3. Tendrivska Spit island: (@) the narrow part of
Tendra Island; (b) Cape Bili Kuchuhury, which separates
the eastern (shallow-water) and western (deep-water)
parts of Tendrivska Bay; (c) horses in the fog in the nar-
row part of Tendra Island; (d) horses in the wide part of
Tendra Island; (e) the phenotype of horses. Photo by
D. Chernyakov (a—c) and D. Korolesova (d—e).

Puc. 3. Octpis Tenapiscrka koca: (a) By3bKa YacTHHA O-
By Tennpa; (b) muc bini Kyayrypn, mo posninste cxinay
(MIZTKOBOAHY) Ta 3axifHy (TIMOOKOBOMHY) 4acTWHH Te-
H/PIiBCBKOT 3aTOKH; (€) KOHI B TyMaHi Ha By3bKHUii 4acHHI
o-By Tenppa; (d) koHi Ha HIMpOKiii yacTuHi 0-By Tenmpa;
(e) ¢enorun xoueit. ®orto JI. Yepnskosa (a—c) Ta
J1. Koponecosoi (d—e).



Mammals of the islands of the Black Sea Biosphere Reserve 69

Results and Discussion

The mammal assemblage of the islands comprises 18 species belonging to 6 orders, 10 families,
and 16 genera. According to the results of long-term monitoring, the species composition of individ-
ual islands ranges from 0 to 15 species. These estimates do not include migrants characteristic of
Tendra Island, which include 3 species of dolphins and 5 species of bats.

According to their natural conditions, a number of islands belong to the complex of reed thick-
ets, such as the Yehypetski and Sybirski islands. These islands are located along the mainland coast;
wild boars and such predators as Vulpes vulpes, Nyctereutes procyonoides, and Canis lupus regularly
appear here (Table 3), but there are no species inhabiting permanently on these islands.

The number of species depends on the area of the island (Fig. 4).

Small islands with low bare littoral shores have no other inhabitants than birds. Such islands in-
clude Novi and Potiivski.

On islands of Tendrivska Bay (Orlov, Babyn, and Smalenyi), 2-3 species of mammals live
permanently: East European vole Microtus levis, house mouse Mus musculus near and inside human
buildings, and pygmy wood mouse S. uralensis (=A. microps) near reed thickets. In winter, foxes
and raccoon dogs move here from the mainland, but they are removed from the islands when these
islands are prepared for the nesting of colonial birds.

On the Kinski Islands, due to constant flooding, the population of voles is renewed from the
mainland. After the destruction of cattle farms near the villages of Ivanivka and Ochakivske, a colo-
ny of Rattus norvegicus was found on the islands, which lived there for 2—-3 years and then disap-
peared. In different seasons, especially in winter, V. vulpes, N. procyonoides, Canis lupus, and some-
times Sus scrofa come to these islands.

Table 3. Mammals of the islands of the Black Sea Biosphere Reserve
Tab6mums 3. Ceasii octpoBiB YopHOMOPCHKOTO 6i0C(epHOT0 3aN0BiTHHKA

Islands of Yagorlytska Bay Islands of Tendrivska Bay
Species Dovhyi + | Kinski | Yehypetski| Orlov | Babyn | Smalenyi | Tendrivska
Kruhlyi Spit

No. | Species name 478 ha 27 ha 17 ha 28 ha 6 ha 8 ha 2750 ha
1 Microtus levis ++ - - ++ ++ ++ ++
2 Microtus socialis ? - - — - - ?
3 Sylvaemus uralensis ++ - - _ — _ ++
4 Mus musculus ++ - - ++ ++ ++ ++
5 Mus spicilegus ++ - - - _ _ _
6 Ratus norvegicus - ++ - - - _ ++
7 Castor fiber ) - _ — _ _ _
8 Lepus europaeus - - - - - _ ++
9 Crocidura suaveolens ++ - - _ _ _ ++
10 Sorex minutus — — - _ _ _ ++
11 Erinaceus concolor - - - - - — ++
12 Vulpes vulpes ++ + + + + + ++
13 Canis lupus + + + — - _ +
14 Nyctereutes procyonoides ++ - + + - — ++
15 Lutra lutra + - - - - — _
16 Sus scrofa + - + - _ _ +
17 Equus ferus - - - - - _ ++
18  Eptesicus serotinus - - - - _ _ 4+

Total 12 3 4 4 3 3 15

Permanent/Occasional 8/4 1/2 0/4 2/2 2/1 2/1 13/2

Notes: ++ species that occur permanently on the island; + species that regularly visit the island; (+) a single sighting;
? species that have not been recorded for the past 20 years, although it may occur.
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On Dovhyi and Kruhlyi islands, which make up a single system, eight species of mammals live
permanently and two more species regularly visit: wolves and wild boars. Among the micromam-
mals, voles and the mound-building mouse are typical for meadows, and S. uralensis for the area of
reed thickets. In recent years, the Pokrovska Spit in the south of the Kinburn Peninsula has been
growing, which strengthens the connection of the island system with the mainland. One encounter
with a Eurasian beaver was recorded on Kruhlyi Island [Selyunina & Plyusch 2014]. For three years
(2018-2020), traces of a Eurasian otter were noted on Dovhyi Island [Selyunina 2017]. The number
of foxes is up to 2025 individuals. Due to the lack of food in winter, when ice forms around the is-
lands, cases of cannibalism among foxes have been recorded.

The mammal assemblage of Tendra Island is more diverse. Tedra Island is a unique island sanc-
tuary of terrestrial vertebrates. Its size and natural conditions determine the richest island fauna in
the region. Unlike other islands, Tendra Island has biotopes that are not typical for islands [Umanets
2010]. Those include plantations of the black locust, mulberry, smoke tree, and invasive thickets of
silverberry, which in recent years have created solid thickets on a vast area of the island. In addition,
there are permanent human settlements on the island: the Tendrivsky Lighthouse with commercial
buildings, residential and housekeeping buildings of the local military unit, the base of the Geophys-
ical Institute, and the buildings of the former fish factory. There are navigational signs on the island.

On Tendra Island, 15 mammal species are permanent inhabitants. Among micromammals,
S. uralensis is a common species of reed and silverberry thickets, C. suaveolens of solonchaks, and
M. levis of meadows. The relative abundance of micromammals is low and varies from 0.1 to 2.0
ind./100 trap-days in different years. In anthropogenic habitats, M. musculus and R. norvegicus occur
constantly. Unlike the other islands, L. europaeus and E. roumanicus are permanent inhabitants of
Tendra Island and are under notable press of predators. The island plays an important role as a gath-
ering site of bats during their migration; five species of bats use this island as a stopover site, includ-
ing pipistrelle (P. kuhlii, P. pipistrellus, and P. nathusii) and noctule bats (N. noctula, N. leisleri).
E. serotinus occurs permanently. Three species of dolphins occur along the shore of Tendra Island
from April to October: Delphinus delphis, Phocoena phocoena relicta, and Tursiops truncatus
ponticus. Dead dolphins can often be found on the shore of the island, which are additional food for
predators and gulls (Fig. 5).

Among predators, Vulpes vulpes is the most abundant species on Tendra Island, the subdomi-
nant being the raccoon dog. The relative abundance of foxes is 1-2 individuals per 1 km of route.
Seafood makes up to 90% of the diet of predators on the island. Outbreaks of rabies are being noted
on Tendra Island in almost every 2—3 years.

The wild horse population on Tendra Island is quite peculiar. Previously, it was suggested that
horses appeared on Tendra Island in the 1920s. But the study of archival data (State Kherson Re-
gional Archive)' revealed that there was a so-called ‘Fish Factory’ on the island in the later decades
of the 19th century, which was a series of fishing stations transferring their catch to ‘Labaz’ and
therefrom to Odesa and Mykolaiv, as well as to Turkey and Romania. Horses were the only means
of transport.

! Archive of Kherson Oblast, Fund 302, description 1. Access: https://bit.ly/3WVZFzN
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Fig. 5. Carcass of Phocoena phocoena on the
shore of Tendra Island, scavenged by a fox,
05.09.2018. Photo by Z. Selyunina.

Puc. 5. Tpyn Phocoena phocoena Ha OGepesi
o. Tennpa, TOIIKOIXKEHHI JIMCHUIICIO,
05.09.2018. ®oro 3. CemoHiHofl.

When the factory collapsed during the First World War, the horses were left to fend for them-
selves. The lack of fresh water and fodder, as well as poaching, limited the size of the herd. In
the1980s—-1990s, up to 20-30 horses lived on the island. The number of horses has gradually in-
creased in the 1990s. After 25-30 years, their number has increased considerably, to almost 200 in-
dividuals in three herds. The phenotype of ‘Tendra’ horses is uniform: they are short, brown to black
horses (see Fig. 3 e). Due to the increase in the number of horses and domestic animals, the vegeta-
tion of the island has suffered substantial losses. Meadows, reed thickets, and bushes were damaged.
Sandy soils were damaged by overgrazing. The damage to indigenous biotopes led to a decrease in
the number of small mammals.

In 2021-2022, a pack of wolves appeared on the island (V. Syrotyuk, pers. comm., Tendrivsky
Lighthouse).

Conclusions

The territory of the Black Sea Biosphere Reserve includes coastal islands and islands located in
Tendrivska and Yagorlytska bays of the Black Sea. The islands of Babyn, Smalenyi, Potiyivski,
Sybirski are located in Tendrivska Bay. The island of Tendrivska Spit (Tendra Island) separates
Tendrivska Bay from the sea. In Yagorlytska Bay are located the Malyi and Velykyi Kinskyi islands,
and the Yehypetski Islands. The system of Dovhyi and Kruhlyi islands separates Yagorlytska Bay
from the sea. All islands of protected water areas are located at a distance of no more than 6 km from
the mainland coast. Coastal islands have a constant faunal exchange with the mainland. On islands
located far from the mainland, the fauna of small mammals has not changed for many years.

The islands have a poor diversity of biotopes: reed thickets, sand and shell beaches on sea
coasts and coasts of deep-water parts of bays; submerged salt marshes; inland areas of the islands
with plant associations characteristic of the coastal steppe and the littoral-coastal complex, which
connects the fauna of the islands with the mainland fauna. On small islands, the area of these bio-
topes is small, which determines the small number of local terrestrial species.

From 0 to 15 mammals species occur permanently on individual islands. In total, the island
mammal assemblage includes 18 species belonging to 6 orders, 10 families, and 16 genera.

The species composition of mammals depends on the area of the island, available biotopes, and
the possibility of faunal exchange between the island and the mainland. A number of islands have no
other inhabitants than birds during the nesting period, primarily colonial ones. Other islands are cov-
ered only with reeds and have no permanent inhabitants. Large islands, namely the islands of Dovhyi
and Tendra, harbour 11 to 15 mammal species, almost 20% of which are invasive species or those
associated with human activity.

The state of populations of micro- and mesomammals on the islands depends on many factors,
mainly of catastrophic impact, such as flooding, storms, local epizootics, which can occur due to
both natural abiotic and anthropogenic factors.
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