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Axsaropusi ['epaxineiickoro (Tpaxelickoro, HWpaxiuii-
CKOTO) IOJIyOCTpOBa, oOxBarhkiBatomass CeBacTomosib ¢
OKPECTHOCTSIMH, — OZIHA U3 HanboJiee «ropsiuuX TOUYEK)»
AzoBo-YepHoMopckoro OacceliHa, chopMUpOBaBIIasCS B
teyeHue nociennux 200 net. Beicokuit ypoBeHb aHTPOTIO-
TEHHOTO BO3/ICHCTBHSI HA OKPY’KAIOIIYyI0 MOPCKYIO Cpey
U M3pe3aHHylo OeperoByto IuHMIO (0k0i10 40 OyXT), Kak u
Ha BCIO NIPUJIETAIONIYI0 TEPPUTOPHIO0, 00YyCIOBMII HE0Opa-
TUMbIE U3MEHEHHS B Ipupojie pernoHa. MakTopsl BIus-
HUSI BKJIIOYAIOT WHTEHCHBHOE BOCHHOE M TPa)KAaHCKOE
CYIIOXOJCTBO, CYIOCTPOUTEIbHYIO IPOMBIIIICHHOCTD,
PBIOOIOBCTBO, pasBUTHE I'PaJOCTPOUTENLCTBA, pa3jIny-
HbIE BUJBI OBITOBOTO W IIPOMBINUICHHOTO 3arps3HEHUS:
CTOYHBIE BOJbI, HEQTENPOLYKTHI, OTXOIbI ypOaHUCTHYE-
CKOT'O U arpolpOMBIIIIEHHOT'O KOMIUIEKCOB. B T0 ke Bpe-
MsI 3TO TEPPUTOPUS], Il IPOUCXOAST HEPEryJupyeMbie
NpOIleCcChl: HEOPraHU30BaHHAsI pEKpealusi, NemeXo HbINH
TYpU3M M OpakOHbEpCKHUH PBIOHBIA mpombicen. OqHaKo,
HECMOTPS Ha COBOKYITHOCTH HEOJIArONPHSITHBIX YCIOBUH,
HapyLIaroIIX ECTECTBEHHOE COCTOSIHUE MECTOOOUTAaHHH,
U Hapacraromuil ¢akrop OecrokoicTBa, KUTOOOpa3HbIE
BCTPEYAIOTCS B aKBATOPUU IIOJIyOCTPOBA KPYIJIOTOJMYHO.
Ocoboe 3HaueHHe B ITOI CUTYyallM UMeeT TPOUIEeCKUI
(bakTOp, ONpeNeNAIONIMIA TyTH MUTPAUii KHTOOOPa3HbBIX
u ux 3uMHUe cocpenoroueHus (Gol’din, Gol’din 2007,
Savenko 2009, I'onpaun 2010, Gladilina et al. 2013). B
BOJIaX, OMBIBAIOIIMX TIOJIyOCTPOB, oOuTaer 52.9% uxruo-
(ayns! UepHOro MOps, @ B XOJIOIHOE BpeMsl rojia MHOTHE
BUJBI PHIO 3UMYIOT B ITyOOKOBOAHBIX OyxTax CeBacro-
noist (bonrayes, Kapnosa 2012). Hekoropsie BUIBI HAYT
K 1Mo0epexbio U B OyXTHI BO BpeMsI BECEHHUX M OCEHHHUX
mMurpanuii. Bapocisle jxe ocodu psiaa MX IpeacTaBUTe-
JIel BCTPEYaloTCsl B 3TOH 30HE HE TOJBKO JIETOM, HO U B
TEIUIbIe 3MMBI: IUIOTHBIE CKOIUICHWs kedanu Liza spp.,
Mugil cephalus (Linnaeus, 1758), cTaBpuna 4epHOMOp-
ckast Trachurus mediterraneus ponticus (Aleev, 1956),
xamca Engraulis encrasicolus (Linnaeus, 1758) (bonra-
yeB, Kaprosa 2017).

The sea area off the Heraclea (Trachean) Peninsula,
including the city of Sevastopol and its vicinities, is
one of the “hot spots” in the Black Sea and the Sea
of Azov Basin that has formed during the last two
centuries. The high level of anthropogenic pressure
on the marine environment and the indented coastline
(with approximately 40 land-locked harbours), as
well as activities on the surrounding territory, has
caused irreversible changes in wildlife of the region.
The impact factors include an intensive naval and
civil navigation, shipping industry, fisheries, urban
development, and various forms of household and
industrial pollution such as uncontrolled dumping of
wastewater, oil products, and urban and agricultural
wastes. At the same time, it is an area of unregulated
recreation, hiking, and illegal fishery. However,
despite the combination of unfavorable conditions
that result in degradation of native habitats and the
increasing disturbance factor, cetaceans occur in the
waters off the peninsula all year round. The feeding
factor is especially important in this case, as it plays
a leading role in formation of cetaceans’ migration
routes and their wintering aggregations (Gol’din,
Gol’din 2007; Savenko 2009; Gol’din 2010; Gladilina
et al. 2013). It is known, that 52.9% of the Black Sea
icthyofauna inhabits the waters around the Heraclea
Peninsula, and many fish species overwinter the
cold season in the deepwater bays near Sevastopol
(Boltachev, Karpova 2012). Some species move to the
coastal waters and into the bays during their spring
and autumn migrations. Adult individuals of some of
these species can stay in these habitats not only in
summer, but also in warm winters, e.g. compact stocks
of mullet Liza spp., Mugil cephalus (Linnaeus, 1758),
Black Sea horse mackerel Trachurus mediterraneus
ponticus (Aleev, 1956), and Black Sea anchovy
Engraulis encrasicolus (Linnaeus, 1758) (Boltachev,
Karpova 2017).
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beperoBast nmuHus Mexny Mbicamu Capbld 1 XepcoHec
MPOTSHKEHHOCTBI0 OKOJIO 40 KM OKaWMIISIET KpailHIOO
1oro-3anajgayto yacte KpeimMa. B ee npenenax pacromosxke-
HBl MeCTa KOHIEHTpanuu OHopasHOOOpasus M pAl MOp-
CKHX OXpaHSEMbIX TEPPUTOPUH U aKBATOPUil, HA KOTOpPHIE
npuxoauTcs okono 30% ceBacTOMONBCKOH TEpPUTOPHU:
NpUOpEXHbIE aKBAJIBHBIC KOMIUIEKCH Onm3 MbicoB Jly-
KyJu1, @uonent, Aiis, Jlacniu — Capsbry, ckansl Jlacu, Xep-
conecckast u Ka3zaups OyXThl (ITOCIEIHNE BA HAXOMATCS
B ropoackoit gepre) (MusuakoBa u ap. 2015). TIpu strom
HY)KHO OTMETHUTB, YTO CBEJICHMS, KacafoOUINecs MOPCKHX
MJICKOTIMTAIOIINX, OTHOCHTEIFHO PEIAKH M Pa3pO3HEHBI
W HYXJAIOTCS B yTOYHEHHH. Takum o0pa3om, y3Kas IpH-
OperkHas 1mooca MOXKET CIYXKHTh Hanboliee MHTEPECHBIM
TIOJIMTOHOM J1J1s1 HAaOJTIO/ICHNH 3a reorpauecKiM pacipo-
CTpaHEHHEM, TOAOBOM M CE30HHON JMHAMMKOH, BUIOBOM
CTPYKTYPOH, MUTPAIIMH M BBIOPOCAMH KHTOOODPA3HBIX,
a TaxoKe JUIA aHaJN3a TeHCHINH, CYIIECTBYOIINX B 3THX
nporeccax (Gol’din 2012).

s coopa marepuana B 2002-2017 rr., ObUT mpOBeIEH
AQHKETHBIM ompoc 3725 pecrnoHIEHTOB IO CIELUAIBHO
pa3paboTaHHOW W HEOJHOKPAaTHO anpoOMPOBAaHHOW Me-
tomuke (lompaun, Tonpmun 2004). B menom, 6maromaps
UCIIOJIb3YeMBIM NIPUEMaM, CTAHOBUTCSI BO3BMOXKHBIM BBISIB-
JICHHE psiJla 3aKOHOMEPHOCTEH, HECMOTPsI Ha HETaTUBHOE
BIIMSTHUE HEKOTOPHIX (aKTOpoB (0COOEHHOCTH IaMsTH
U BO3paCT PECIOHJCHTOB, CHenu(HKa NpPeroCTaBICHHS
(hakTHYECKHX DaHHBIX, TOCTYMAIONINX C HEKOTOPHIM 3ar1o-
37IaHUEM, OIpeJielieHHas] CyObeKTUBHOCTD U T.1.). B mpo-
rpaMMe MPUHUMAIIM y4acTHE CTYIEHThl YHHBEPCUTETOB U
KOJUIE/IKEH, CTIeIUAIUCThI CeIbCKOTO, CaJ0BO-IIapKOBOIO,
JIECHOTO U OXOTHHYBEr0 XO3AHCTBa U MECTHBIE JKUTEIH.
Cpenu HUX 254 MOCTOSIHHBIX >KUTENEl pernoHa, ocTajb-
HBIE PETYJISIPHO €T0 MoceIaloT. B paboTe Takke HCHONB30-
BaHBI JJaHHbIE NIOJIEBBIX dKCKypcuit B 1997 1 2015-2017 rr.

Jns mpoBeneHus pabOTHl M CPaBHUTEIBHOTO aHAM3a €
pe3yabpTaToB OBIIM YCIIOBHO BBIAEIEHBI TPH 30HBI cOOpa
Marepuana: IKHas, IPeACTaBICHHAs IPUOPEKHOH moIIo-
coii mexxay meicamu Caperd u XepcoHec, ypOo3KocHCTe-
Ma, OXBATBHIBAIOIIAs BHYTPHUTOPOICKHE OyXTHI (Bce Oepe-
TroBO€ IPOCTPAHCTBO MEXAy Mbicamu XepcoHec U Koca
CeBepHas), U ceBepHas — MOOEPEKbE MEXKIY MBICAMH
Koca Cesepnas u Jlykymmom (puc. 1).

Tpu BHIa YEPHOMOPCKUX KHUTOOOpasHbIX - adaarHa
Tursiops truncatus (Montagu, 1821), oOBIKHOBEHHas
Mopckasi cBUHBbS Phocoena phocoena (Linnaeus, 1758)
(3mech U janee peyb WAET O YSPHOMOPCKOM TMOJBUIE —
azoBke Phocoena phocoena relicta Abel, 1905) u Geno-
6ouka Delphinus delphis (Linnaeus, 1758) - oTMe4eHbI B
Ipefieniax BCeil MCCIEeNOBaHHON akBaTopun. IlonydenHas

The coastline between the capes Sarych and Chersonese
(extending for about 40 km) borders the South-
Western part of the Crimea. It is distinguished by
sites of concentration of high biological diversity and
includes a number of marine protected areas occupying
approximately 30% of the Sevastopol area: coastal
aquatic habitats near the capes Lucullus, Fiolent, and
Aya, the coastal zone between Laspi and Sarych, Laspi
Rocks, Chersonese, and Cossack Bays (the latter two
places are located in the urban areas) (Milchakova
et al. 2015). Data on marine mammals in this region
are quite scarce, fragmentary, and, therefore, need
clarification. Thus, the narrow coastal zone can be the
most interesting area to observe the distribution, annual
and seasonal dynamics, species structure, migrations,
and strandings of cetaceans, as well to analyze the trends
in these parameters (Gol’din 2012).

To collect the material, we conducted a questionnaire-
based survey of 3725 respondents in 2002-2017 by the
specially developed and repeatedly tested methodology
(Gol’din, Gol’din 2004). Due to this approach, it was
possible to reveal a number of patterns, in spite of the
negative influence of some factors (e.g. respondents
memory and age, specifics of obtained factual data,
sometimes with a time lag, some subjectivity, etc.). The
participants of the project were university and college
students, specialists in agriculture, horticulture, forestry
and hunting, and local residents (254 of respondents
were permanent residents of region, the rest visited it
regularly). Data from the field work (1997 and 2015—
2017) were also used.

To carry out the study and for a comparative analysis
of its results, three conditional zones were selected:
the southern area (the coastal zone between the capes
Sarych and Chersonese); the urban ecosystem with
the city bays (entire coastline between the capes
Chersonese and Northern Spit); and the northern
part (coastline between the capes Northern Spit and
Lucullus) (Fig. 1).

A total of three Black Sea cetacean species were
recorded from various parts of sea area: the bottlenose
dolphin Tursiops truncatus (Montagu, 1821), harbour
porpoise Phocoena phocoena (Linnaeus, 1758)
(hereinafter, its Black Sea subspecies, Azov dolphin
Phocoena phocoena relicta Abel, 1905), and common
dolphin Delphinus delphis Linnaeus, 1758. Collected
data include 497 sightings and 222 stranding events;
however, their geographical distribution varies
markedly between different parts of the coastline
(Table 1). For example, 40.2% of sightings of live
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Tabmuna 1. [Tokazarenu ydyera HaOMOACHUH U BEIOPOCOB Ha modepexbe [ epakiielicKkoro moiyocTpopa

Table 1. Data of sightings and stranding events in the coastal area of the Heraclea Peninsula

Paiion moGepexbst
Part of the coast

Hab6ironeHus )KUBOTHBIX B

Sightings of animals at sea

Mope

Crnyyan oOHapyXeHUS
OCTaHKOB XHBOTHBIX

Carcasses of stranded animals

n % n %
Msic Xepconec / Cape Chersonese 3 0.6 2 0.9
Banaxmasckas Oyxra / Balaklava Bay 32 6.4 11 5.0
CB);cli)ici::;)CTn banaknassl / Vicinities of 66 13.4 12 54
Mpeic @uonent / Cape Fiolent 37 7.4 12 5.4
Mpeic Aiist / Cape Aya 19 3.8 5 2.2
VYyacrok mobepexbs Mexay OyxToit Jlacu u
Barumumanom / Coastline between Laspi Bay 35 7.0 7 3.2
and Batiliman
Msic Capera / Cape Sarych 8 1.6 0 0
CeBacrononbckas Oyxra / Sevastopol Bay 134 27.1 33 14.9
Kawmsimosast Oyxra / Kamysh Bay 4 0.8 2 0.9
XpycranpHas O0yxra /Crystal Bay 6 1.2 2 0.9
Aprmuiepuiickas Oyxra /Artillery Bay 6 1.2 0 0
IOxHas Oyxra /Southern Bay 4 0.8 0 0
[Mapx ITo6ensr /Park of Victory 7 1.4 11 5.0
Kazaups Oyxra /Cossack Bay 20 4.0 15 6.6
lomy6ast Oyxra /Blue Bay 10 2.0 8 35
Byxra Omera /Omega Bay 11 2.2 9 4.1
XepcoHecckas Oyxra /Chersonese Bay 11 2.2 11 5.0
Hpyrue 6yx.T1,1 B Ipezienax TOPOZCKOM 4epThl / 1 29 3 13
Other bays in the city area
CesepHas cTopoHa CeBacTOnoIbCKOM OyXTHI / 15 31 9 41
Northern Side of Sevastopol
VYukyeska /Uchkuevka 8 1.6 13 6.1
JIrobumoBka /Lyubimovka 11 2.2 11 5.0
Opmnoska /Orlovka 16 3.2 19 8.5
5:;112 }1:1 Hemenxas banka /Kacha with German 20 40 24 10.7
Awnnpeeska / Andreevka 3 0.6 3 1.3
Bcero / Total 497 100.0 222 100.0
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nHbopManMs BKIKOYaeT CBefieHMs 0 497 HaOMIOeHNsIX U
222 BpI6pOCax, OffHAKO UX reorpaduyueckoe pacrpefeneHme
3aMeTHO BapbupyeT B Ipefenax 0eperoBoil IMHUU peru-
oHa (tabn. 1). Hanpumep, Ha 10)KHYIO 30HY HCCIICIOBAH-
HoM akBatopuu mpuxoautcs 40.2% 3aperucTpupoBaHHBIX
BCTPEY C HMBBIMU OCOOSIMH, Ha BHYTPUTOPOJICKUE OYXTHI
—48.2%, a Ha ceBepHy10 30HY — 11.6%.

IIo Bceil BEpOATHOCTH, 3TU JaHHbIE CBUAETENbCTBYIOT HE
0 (paKTHYECKOM PACHpPOCTPAHEHHH KHTOOOPAa3HBIX, a CKO-
pee 00 ypOBHE IMOCEIMAEMOCTH PECIIOHISHTaMHU mobepe-
XKbsI: B T'YCTOHACEJICHHOM T'OPOZIE€ OUCBHIIIEB IPUCYTCTBUS
JKMBOTHBIX 3HAYNTEIHHO OOIBIIE, €M Ha CEBEPE PETHOHA.
MakcumanbHOE YHCIIO BCTPEY C KUTOOOPa3HBIMHU CBSI3a-
HO ¢ CeBacromoibckoit Oyxrtoi, bamakmaBoit (OyxToit u
OKPECTHOCTSIMH, BKII04ast 30510Toi 11 CepeOpsHbIH TUISHKH
u ypountie Umxup), mpicom @roneHT u 6eperoBoii TMHNU-
el mexxy Jlacnu u barnnumanom.

[o pesyneraram HaOMIOAEHUH, B BUJOBOH CTPYKType KH-
TOOOpa3HBIX MpeodIagaroT a30BKU U adaarHbl (COOTBET-
ctBeHHO 42.5% n 40.1% uneHTHUIMPOBaHHBIX Clly4a-
€B), B TO BpeMsl Kak 0eno0ouku (12.2%) UM 3HAYUTEIEHO
ycrynaroT. TaKcCOHOMHUYECKUH COCTaB IMOIMYISIMHA CBSI3aH
co crenuduKoil perroHa, rie pe3ko JTOMHHUPYIOT TpH-
Ope’kHbIe BUIBI — a30BKH M adajuHbl, ¥ UX HKOJIOTr0-01o-
JIOTHYECKUMH OCOOCHHOCTSIMH. Ha /10710  «CIIOpHBIX»
Bu0B (aannHa/6enobouka, adanrHa/a3oBka, a3oBKa/Oe-
no6ouka) npuxogurcs 5.2%.

OTMeueHbI OTJENbHbIE CTydan HeOObIYHON OKpacku ada-
nnH (banaknaBckas u CeBacTONOIBCKHE OyXTHI, CEHTSIOPH
2013 . u urons 2017 1), KOT/Ia PECTIOHIEHTHI OOpaIIaIn
BHHMaHHE Ha MPUCYTCTBHUE B CTAJIC KPYIHOTO CEPOTO HKH-
BOTHOTO C OCJIBIMH TISITHAMH.

W3yyeHune CyTOYHOM TUHAMUKH KATOOOPA3HbIX OKA3bIBa-
€T, YTO HauOOJIbIlICe YUCIIO HAOIIOICHUI MPOUCXOIUIIO B
nueBHbIE (42.4%) u yrpennue (30.7%) 4ackl, a B Bedep-
Hue (15.4%) u HouHble (1.5%) 3HaYWTENHHO MEHbIIE (B
OCTAJIbHBIX CITy4asix BpeMsi HE YKa3aHo).

OnucaHHble BapHaHThI MOBEICHUS >KUBOTHBIX B 23.9%
CIIydaeB yKa3bIBAIOT Ha CONPOBOXKAECHUE CYIOB, B T.U. PbI-
6omoBenkux, B 16.0% — 3T0 0X0Ta Ha CTaBpUIY, Xamcy,
Cellb/ib, pa3IMyHbIC BUIBI Kedalieid, BKIoYas MUIeHraca
Liza haematocheila (Temninck et Schlegel, 1845), a Taxxke
murpauu (5.0%) n OpadHble Urpbl/JEMOHCTPAIIMOHHOE
noBenenue (2.2%).

TonoBast AMHAMHKA BCTPEYaeMOCTH KHTOOOPA3HBIX, CyIs
10 MHOTOJICTHHUM JaHHBIM, IIO3BOJISET OIPEICIHTH €e
CBSI3b C NPUPOIHBIMH IpOIieccaMu B NMPUOPEKHOI 30He,
HalpuMep, ¢ MHUTPalusIMu preIO (puc. 2). YcTaHOBICHO,

animals were reported for the southern zone of observed
sea area; 48.2%, for the Sevastopol city bays; and 11.6%
for the northern part.

Most probably, these data indicate rather the effort level
along the coastal zone by respondents than the actual
pattern of cetacean distribution: in the densely populated
city, the number of observers is evidently larger than
in the northern zone of region. The maximum number
of sightings was associated with the Sevastopol Bay,
Balaclava (the bay and adjacent sea area, including the
Gold and Silver Beaches, the natural landmark Inzhir,
etc.), Cape Fiolent, and the coastline between Laspi and
Batiliman.

Harbour porpoise and bottlenose dolphin (42.5% and
40.1%, respectively of identified cases) dominate the
cetacean species structure, whereas common dolphins
have a smaller proportion (12.2%). This taxonomic
composition of the populations is explained by the
regional specifics: harbour porpoise and bottlenose
dolphin are the dominant species in the coastal waters
here due to their biological and ecological characteristics.
The proportion of “questionable” sightings (bottlenose
dolphin/common dolphin, bottlenose dolphin/harbour
porpoise, or harbour porpoise/common dolphin)
constitutes 5.2%.

A few cases of unusual body coloring of bottlenose
dolphins were reported from Sevastopol and Balaclava
Bays (September 2013 and July 2017): the respondents
paid attention to a large grey individual with white spots
present in a group.

The diurnal rhythm of cetacean sightings was also
studied. The major part of observations was registered
in the day (42.4%) and morning (30.7%) hours; much
fewer sightings were in the evening (15.4%) and at
night (1.5%); in other cases, the time of sighting was
not reported.

In the cases when animals’ behavior was described, they
were chasing vessels including fishing boats (23.9%
of cases), hunting for fish (such as the Black Sea horse
mackerel, anchovy, shad, mullet species, and haarder
Liza haematocheila (Temninck et Schlegel, 1845)
(16.0%), migrating (5.0%), and showing mating games/
display behavior (2.2%).

The annual dynamics of cetacean occurrence,
according to long-term data, correlated well with the
environmental processes in the coastal zone, e.g. with
fish migrations (Fig. 2). The maximum numbers of
sightings were recorded in 2005 (6.7%), 2006 (6.9%),
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Fig. 2. Annual dynamics of cetacean sightings and stranding events

YTO MAKCHUMAJIbBHOC YHUCIIO HaGJ’IIOI[eHI/Iﬁ MMpUXOAUuTCA Ha
2005 (6.7%), 2006 (6.9%), 2008 (10.4%) 1 2011 (7.1%) rr:

AHanu3 ce30HHON TUHAMHUKH CBHCTEILCTBYET O PEHMY-
IIECTBEHHON BCTPEYaEMOCTH BCEX BUAOB KUTOOOPA3HBIX
netoMm (74.1%), a Taxxe BecHoit (12.2%), ocennio (8.9%)
u 3umoit (4.8%) (puc. 3). Ilo Bcelt BeposATHOCTH, 3Ta WH-
(hopmarys B KaKoi-TO Mepe HaXOJUTCS B 3aBUCUMOCTHU OT
XapakTepa NoCeIaeMOCTH NPUOPEIKHOM 30HBI PECHIOH/ICH-
TaMH, KaK MECTHBIMH KHUTEIISIMH, TaK U TPUEIKUMH.

3UMOH KMBOTHBIE OTMEUEHBI BJOJIb BCETO MOOEPEXbs,
Ho yamne B bamaknabckoii, Kazauneii 1 CeBacTOIOIBCKOM
Oyxrax, 6nm3 MpicoB PuoneHT U At (Tabin. 2). Haubomnee
Kkpynssle rpynnupoBku (ot 10 1o 30 ocobeit) onucaHbl B
TOPOJICKHX OyXTaxX M B ceBepHOH yacTh nobdepexsbs (JIro-
OuMOBKa, AH/IpEeeBKa U T.1.).

Takum 00pa3oM, MaTeprasbl HAONMIONCHUI CBUACTCIILCTRY-
10T 00 YHUKAJIFHOM IpUMepe CYIICeCTBOBAHUS IOy
MEJIKMX KMTOOOpa3HBIX B YCIOBHIX MOPCKOH ypOaHHCTH-
YECKOU DKOCHCTEMBIL.

O‘ICBI/I,I[HO, YTO B 3TOH CUTyallun 0COOBIH HUHTCPCC BbI3bI-
BaIOT MOKa3aTe i THOEI JKMBOTHEIX M HX MIPUYUHBI.

2008 (10.4%), and 2011 (7.1%).

An analysis of seasonal dynamics (Fig. 3) showed that
cetaceans occur predominantly in summer (74.1%); there
were also sightings in spring (12.2%), autumn (8.9%),
and winter (4.8%). Most likely, this information depends
to some extent on the coverage level of the coastal zone
by respondents, local residents, and visitors.

In winter, animals were observed throughout the
coastline, but in Balaclava, Cossack, and Sevastopol
Bays, as well as near the capes Fiolent and Aya, sightings
were more frequent than in other habitats (Table 2).
The largest groups (from 10 to 30 individuals) were
described from the city bays and from the northern part
of the coast (Lyubimovka, Andreevka, efc.).

Thus, the collected materials provide a unique example
of existence of small-sized cetacean populations in an
urban marine ecosystem.

For this reason, cases of cetaceans’ mortality and their
causes are of particular scientific interest.

Stranded dead cetaceans were observed in different
parts of the coastline, although they have an uneven
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Tabmura 2. BerpedaeMocTs KnT000a3HBIX B Bozax [ epakiieficKoro moayocTpoBa B 3SUMHAN TIEPHOJ

Table 2. Sightings of cetaceans in coastal waters off the Heraclea Peninsula in winter

TT — adanuna/bottlenose dolphin; PP — o6sIkHOBeHHAsI MOpCKast CBUHBSI (AepHOMOpPCKHI oaBH a30Bka)/harbour
porpoise; DD — 6eno6ouxa/common dolphin; / - ciopasie Bugsl/questionable species

Bungsl
Species M?CTO 1 rof (Mecsir) Ha6J'IfOI[e'HI/I${ Pasmepsl rpynn
Site and year (month) of sighting Group size

IOxmnas 6yxra/Southern Bay, 2000 (1), 2006 (2); CeBacromnomnsckas Oyxra/
Sevastopol Bay, 2002 (2), 2015 (12); 6yxta Omera/Omega Bay, 2005 | 2; 3; ?; 8; He meHee/

TT (1); AmmpeeBka/Andreevka, 2005 (11), Tomy6as Oyxra/Blue Bay, 2006 | atleast5; 10; 1; ?;
(11); Kaga/Kacha, 2008 (11); mbic Aits/Cape Aya, 2013 (1); akBatopus | 3; 1
banaknasrel/Balaklava waters, 2015 (10)
BanmaxmaBa/Balaklava, 2001 (11), CeBactomonsckast Oyxra/Sevastopol Bay, | 7; 3; oxomo/

DD 2008 (1); Bxon B bamakmaBckyto Oyxrty/entrance to Balaklava Bay, 2009 (3); | approximately 7; 2;
BanaxmaBckas Oyxra/Balaklava Bay, 2011 (1); Opnoska/Orlovka, 2011 (12) | 2-3;

DD/TT | JIrobumoska/Lyubimovka, 2006 (2) Ho/up to 30
Cesacrononbsckast Oyxra/Sevastopol Bay, 1996 (3), 1997 (11), 1999 (12);
2004 (1); 2005 (3); 2015 (12); Kazauss 6yxra/Cossack Bay, 2001 (1); 2005
(3); CeBepnas Oyxrta/Northern Bay, 2008 (11); Aprwinepuiickas Oyxrta/ | 3; 3;2;4; 2; 15; 10;

PP Artillery Bay, 2009 (3); otkpsiToe Mope 6rmu3 bamakiasei/open water off | 2; 2-3; 3-4; 6; 6-10;
Balaklava, 2009 (10); 2011 (10); meic @uonent/ Cape Fiolent, 2010 (12); | 6omee/more than 10;
2011 (11); bamakxmaBa/Balaklava, 2013 (2); meic Aiis/ Cape Aya, 2013 (2); | 4; 1
akBaropusi banaknasel/Balaklava waters, 2015 (11); Bxox B banakiasckyio
Oyxty/entrance to Balaklava Bay, 2016 (2)

PP/TT JIrobumoska/Lyubimovka, 1990 (12), CeBacrononsckas Oyxra/Sevastopol
Bay, 2001 (11), banaknasa/Balaklava, 2004 (3), Oyxra /IBoitnas/Double | 2; 4-6; 5-6; 6-9
Bay, 2011 (3)

BrI0pOChI KUTOOOPA3HBIX MPOUCXOISAT BAOJIb Beell Oepero-
BOU JINHKH, HO TaK)Ke XapaKTepH3YIOTCsl HEPABHOMEPHBIM
pacnpeienieHleM B pa3liMuHbIX YaCTsIX aKBATOPHU: FOKHAS
gacTb — 22.1%, BHyTpuTropozackue 0yxtel — 46.3%, a ceBep
—31.6%.

Haubomnee yactbie 1 0OUIBHBIC (OT IBYX 10 BOCHBMH-IECS-
TH 0c00eil) HaXOAKH MOTUONINX JKUBOTHBIX MPHYPOUCHBI
k CeBacromoneckoii, banaknasckoit n Kazaubeit Oyxram,
Mmeicy ®@uonent, [Tapky [Tobensr u Xepconecy, CeBepHoit
cropore CeBacronoisi, YukyeBke, JlroonmoBke, OprioBke
u Kaue (tabn. 1). TomoBas nuHAMHKa BEIOPOCOB CBHJIC-
TEIBCTBYET O NMHKaX THOETN KUTOOOpa3HBIX, KOTOPHIC
Habmomamu B 2000 (7.2%), 2004 (8.1%), 2006 (10.0%),
2007 (9.5%) u 2011 (8.6%) 1T (puc. 2).

Cpenu morubmux >KUBOTHBIX PE3KO JTOMHHUPYIOT a30B-
ku (74.4%), KOTOpBIC 3HAYUTEIHHO OTEPEKAOT adamuH
(18.1%) u 6enobouek (5.1%), monTBepxaasi cBoe Haubo-
Jiee ysI3BUMOE MTOJIOKEHHUE Cpeii KuTooOpa3HbIx YepHoro

distribution within the study area: 22.1% in the southern
zone, 46.3% in the city bays, and 31.6% in the north.

The most frequent and abundant (from two to eight or ten
individuals) sites of stranded animals were confined to
Sevastopol, Balaclava and Cossack Bays, Cape Fiolent,
Park of Victory, and Chersonese Bay, the northern side
of Sevastopol, Uchkuevka, Lyubimovka, Orlovka,
and Kacha with German Valley (Table 1). The annual
dynamics of stranding events shows several peaks of
animals mortality: in 2000 (7.2%), 2004 (8.1%), 2006
(10.0%), 2007 (9.5%), and 2011 (8.6%) (Fig. 2).

Harbour porpoise was the main species among stranded
animals (74.4% of identified cases). Their proportion
was much greater than a number of bottlenose dolphins
(18.1%) and common dolphins (5.1%). This finding
confirms the most vulnerable status of harbour porpoise
among the Black Sea cetaceans. Questionable species
detection  (bottlenose  dolphin/common  dolphin,
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Fig. 3. Seasonal dynamics of cetacean sightings and stranding events

Mops. «Criopabiey» BuabI (adanuna/benodouka, adanuna/
a30BKa, a30BKa/0eno004YKa) B 3TOI CTPYKTYpe COCTaBIISIIOT
2.4%.

Ce30oHHasI UHAMIKA OOHAPYXEHHS OCTAaHKOB KUTOOOpa3-
HBIX IEMOHCTPHUpYET JeTHUH MakcumyM (70.6%), B To Bpe-
M KaK B IpyTUe BPEMEHa rofia UX pernCTPUpOBAII HAMHO-
o pexe: BecHoi (15.9%), ocenbto (6.5%) u 3umoii (7.0%)
(puc. 3). DT moKa3arenu OTPaKaroT OOIIYI0 TEHACHIIHIO
OTIpEeNIeNICHHON 3aBUCHMOCTH IOJIyYaeMOl WH(pOPMAIIH
OT YPOBHS MOCEIIAEMOCTH ITOOEPEXKbsS B TO HIIM HHOE BpE-
M TOZIa, & TAK)KE CBSI3aHBI C PETYISPHBIMH CAHUTaPHBIMU
MEpOTIPHATHSAMHE TI0 YOOpKe TyIIL, 10 KpalHEeH mMepe, B ro-
poznckoii yepre. OIHAKO HECKOJIBKO TOBBIIICHHBIE JaHHBIE
M0 CMEPTHOCTH, TI0 CPAaBHEHHUIO C HAOMIONCHUSIMHA >KUBBIX
ocobeii, yka3pIBalOT Ha THOEIh )KHBOTHBIX B 3MMHE-BECEH-
HU epuoa. B xomomHOe Bpems roza (¢ KOHIa OKTAOps 110
Hayajia MapTa) OCTAaHKH KUTOOOPa3HBIX, MPEUMYIIECTBEH-
HO a30BOK, OBUIM ONMCAHbI B CEBEPHOMN YacTH aKBaTOPUU U
BO BHYTPUTOPOACKHX OyxTax. B psme cirydaeB pedus muia o
BBIOpOCax ABYX-Tpex ocobeit (Tali. 3).

OCMOTp TyII KHTOOOPa3HBIX MOKazad, 4to 64.4% W3 HUX
MMEIOT PaHbl U TOBPEXKIEHUS, HEKOTOPHIE U3 KOTOPBIX
MOTYT OBITh CIICICTBHEM KOHTaKTa ¢ 4eloBekoM. Hampwu-

bottlenose dolphin/harbour porpoise, and harbour
porpoise/ common dolphin) accounted for 2.4% in this
analysis.

The seasonal dynamics of findings of cetacean
strandings (Fig. 3) demonstrates a summer maximum
(70.6%); in the other seasons, stranding events were
much rarer: 15.9% in spring, 6.5% in autumn, and 7.0%
in winter. These values reflect a general relationship
between the obtained information and the level of
coastline attendance by respondents at certain time of
the year. Also, the regular sanitary cleaning of the city
(which includes removal of carcasses at least within
the municipal area), increases number of recorded
strandings. However, the somewhat high mortality
rate, in comparison with the values of life sightings
of animals, provide the evidence that the most critical
time for cetaceans is winter and spring. During the cold
season (from late October to early March) carcasses of
cetaceans, mainly harbour porpoise, were found in the
northern part of area and in the city bays (Table 3). Ina
number of cases, two or three individuals were stranded.

Examination of carcasses showed injuries in 64.4% of
cetaceans, some of which could be due to the human-
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Tabmura 3. 3uMHUE BEIOPOCH KUTOOOA3HBIX Ha Mmobepekbe I epakiiefickoro moayocTposa

Table 3. Stranded cetaceans in the coastal area off Heraclea Peninsula in winter
TT - adamuna/bottlenose dolphin; DD — 6Gemobouka/common dolphin; PP — oObikHOBeHHAass MOpcKas CBUHBS
(aepHOMOpCKHit MonBUA a30BKa) harbour porpoise

Bunagt Mecro u rox (Mecsii) BeIOpoca ITpumeuanus
Species Site and year (month) of stranding Notes
Xepconecckasi Oyxra/Chersonese Bay, 2011 (12); Cesepnas
TT oyxra/Northern Bay, 2003 (1)*; Jlrobumoska/Lyubimovka, 2006 | *pacroporoe oproxo/ripped
(12); 2014 (12); Yukyeska/Uchkuevka, 2007 (2); 2010 (1)°*; | belly;
2011 (10). **00pyoneH xBoct/ severed tail;
*rx / no head;
DD Axsaropust Kaun/Kacha water area, 2007 (12). ***EGT FOJIOBB O hieads
HET TPY/HBIX [UTABHUKOB/ NO
Kazaubs 0yxra/Cossack Bay, 2000 (1)****; mpic XpycTanbHbIi/ ?ectoral fins;
. *pazpyOneH MOTOPOM
Cape Crystal, 2008 (1); Crpenenkas Oyxra/Strelitz Bay, 1988
) o pwIOooBerKoro cymHa/ body cut
(12); Xepconecckas Oyxra/Chersonese Bay, 2007 (11) *; 2011 by blades of fishing vessel motor:
(12); 2012 (2); oyxra Omera/Omega Bay, 1996 (12); Ilapk (”ZMHO)KGCTBO J am 1/;
PP IMobenwi/Park of Victory, 2004 (12)***; Tomybas Oyxta/Blue HOBDEIK LCHII/man Iv)voun ds and
Bay, 2006 (1)**; Masx/Lighthouse, 2000 (1)**; VYukyeBka/ in'uIr)ies:H Y
Uchkuevka, 2007 (3) ****; OpnoBka/Orlovka, 2013 (10) **; 7*J 3KI/I€’ B T —
okpectHoctd Kaun/vicinities of Kacha, 2005 (11) 3*; 2009 (3); na}ll‘row Zieeg woun(fs on a body
2009 (3)*; 2012 (3).

Mmep, 00pyOneHHblit xBocT (11.9%), OTCYTCTBHE TONOBBI
(10.5%) wu rpynubeix mwiaBHUKOB (11.2%) cmyxat mpu-
3HaKaMM CIy4yalHbIX IIPWIOBOB. B monb3y Bepcuu croi-
KHOBEHUS )KMBOTHBIX C CyIaMH (B T.4. pIOOJIOBEIIKUMH),
MOATBEPKIACHHONW OYEBUILIAMH, TOBOPST pa3pyOsieHHBIC
Motopamu Tena (2.1%). BrIpe3anHble TOJOCH Msca
(6.3%) CBUAECTENBCTBYIOT O XO3SWCTBEHHOM HCIIOIB30-
BaHMM TMOTHOIIEr0 >KUBOTHOTO (YMOTpeOIeHHe B MUY,
CKapMJIMBaHHE JOMAIIHEeH NTHIe, COOaKaM WIIM CBUHBSIM
U T.0.). B To e Bpems cylecTByeT BEpOSTHOCTb, YTO
y3Kue, TIy0okue panbl Ha Tene (45.5%) unmu pacmopo-
Toe Oproxo (12.6%) — pe3ynbTaT MOCMEPTHBIX M3MEHE-
Huil. OMHAKO PECTOHACHTH HEOAHOKPATHO COOOIIAIN O
CKapMJIMBaHHH cO0aKaM OT/AEIbHBIX YacTeil Tyl KHUBOT-
HBIX, IOTUOIIUX B PHIOOJIOBHBIX CETSIX (CEBEpP aKBATOPHH,
6yxta Omera u T.11.).

XapakTepHO, 4TO PE3yAbTAThI OJICBBIX HAOIIONCHUH, Ka-
CaIOMINeCs )KUBBIX U MMOTHOMHX 0CO0EH, OJIM3KHU K OTIpO-
CHBIM JaHHbIM. [Ipu 3TOM OueBHAHA HEOOXOAUMOCTH
JANTbHEHIIIET0 IPOBEICHHS UCCISIOBAHUI B paMKaX Mpo-
OneMbl CYNIECTBOBAHMSI KMUTOOOPA3HBIX B HAPYIICHHBIX
MECTOOOUTAHHUSAX.

W3 npencraBieHHON paOOThI BHITEKAIOT BBIBOJBI.

1. Marepuansl ONpocOB U Pe3yibTAaThl MOJEBBIX IKC-
KypcHil CO3Jai0T OOIIHe MpPEACTaBICHUS O CHEIH(IKe

cetacean interactions. In particular, severed fluke
(11.9%) and absence of a head (10.5%) or pectoral
fins (11.2%) can be a sign of incidental by-catch. The
bodies with deep cut wounds inflicted by a motor boat
(2.1%) are evidence of animals collisions with vessels,
including fishing ones. Some of such cases were
confirmed by witnesses. Cut out strips of meat (6.3%)
indicate that the carcass was used by humans for
household needs (for feeding poultry, dogs, or pigs).
At the same time, there is a probability that narrow
deep wounds (45.5%), or ripped belly (12.6%) are a
result of post-mortem alterations. Also, respondents
frequently reported use of by-caught ceataceans for
dog food (in the northern sea area, Omega Bay, efc.).

As a rule, the results of field observations, regarding
sightings of live and stranded animals, are very close
to the questionnaire-based survey data. Therefore, the
necessity of further studies on the cetaceans existence
in disturbed habitats is evident.

There are some conclusions drawn from the results
of this work.

1. The questionnaire survey materials and the results
of field excursions provide a general view of cetaceans
life in disturbed marine ecosystems.
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oOnTaHUs KUTOOOPA3HBIX B HApymIEHHBIX MOpcKuX 3ko- | 2. The composition of cetaceans populations is highly
CHUCTEMaX. dominated by coastal species (bottlenose dolphin
and harbour porpoise); common dolphin has a much

2. B cocraBe momynsiuii KMTOOOPA3HBIX JOMHHHDPYIOT | pnoiler proportion.

npUOpPEKHbIC BUIBI — A30BKU U a(aiuHbI, B TO BpeMs Kak
0€10004YKH UM 3HAYUTENFHO YCTYMAIOT. 3. Data of sightings of live animals and carcasses of
stranded ones show a summer maximum, which, to
some extent, depends on the effort level in the coastal
zone by respondents in different seasons.

3. JlaHHBIE TIO PETHCTPAIUH XKUBBIX 0CO0EH M OCTaHKOB
NOTUOIINX JKHUBOTHBIX IEMOHCTPUPYIOT JETHUH MAaKCH-
MYM, YTO B ONPE/IEIICHHOI CTEIIeHH 3aBUCHT OT CE30HHOTO
XapakTepa IMOCEeImaeMOCTH MOOEPEkKbs pECIIOHACHTaMH. 4. Three species of the Black Sea cetaceans (in a first
place, Azov dolphin, or “azovka” (a subspecies of
harbour porpoise), has a highest rate of strandings
among other species) are vulnerable to some negative
factors; in many cases, animals mortality is caused by
anthropogenic factors (incidental by-catch, collision
with vessels, etc.).

4. Tpn Buma YEepHOMOPCKUX KHTOOOpa3HBIX (B IEPBYIO
o4epeb, ITOBH/] OOBIKHOBEHHOI MOPCKOH CBUHBU — a30B-
Ka, pe3Ko NpeodiIagaomuil B BBIOpocax cpean MOoruommx
oco0eif) mogBepKeHbI AEHCTBUIO psiia HEOIaronpusTHBIX
(hakTOpPOB; BO MHOTHX CITy4asiX THOEINb )KUBOTHBIX CBsI3aHA
C aHTPONOTEHHBIMU NPHUYUHAMH (CIIy4alHBIMH TPHIIOBA-
MH, CTOJIKHOBEHHUSIMH C CyJlaMHd H T.JI.). 5. The coastal zone of the Heraclea Peninsula is
a unique ecosystem for regular monitoring of the
cetacean populations, and, therefore, research in this
area should be developed further.

5. IMpubpexHas 30Ha ['epakieiickoro MmosryocTpoBa mpe-
CTaBJsIeT CO0OH YHHKAJIbHYIO 3KOCHUCTEMY JUISi CHUCTEM-
HOTO MOHHTOPHWHIA MOMYJISALUA KUTOOOPA3HbIX, U HCCIIe-
JTIOBAaHUS B 3TOW 001aCTH HOJDKHBI MOAy4YHTh manbHeiimee | 6. Current status of cetaceans in the region requires
pas3BHTHE. taking additional measures for their protection,
development of an educational and public awareness
initiatives, as well as an improvement of existing
environmental legislation.

6. CymecTByloliee NOoNoXeHHEe KITOOOPa3HBIX B PETHOHE
ompenensier HeoOXOOUMOCTh OPraHU3aLUH TOTOTHHUTEIb-
HBIX Mep II0 MX OXpaHe, pa3pabOoTKe BOCIHTATEIBbHBIX U
Pa3bSICHUTENBHBIX WHHUIHMATUB W ycoBeplieHCTBoBaHMIO | Author sincerely thanks all the respondents for their
JIEHCTBYIOIIETO 3aKOHOIATEIECTRA. participation in this project, and local residents for

assistance.
ABTOp BBIpaXKaeT NIyOOKyI0 ONaroJapHoOCTb M MpU3HA-

TEJILHOCTh BCEM PECIOHJICHTaM, NPHHSBIINM y4acTHE B
BBITIOJTHEHUH TPOEKTA, 1 MECTHBIM JKUTENISIM 32 TIOMOLIb B
MIPOBEIEHUH PadoT.
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BBEJIEHME. Kax u3zBectHo, cortacHo PenepaqbHOMY 3a-
KoHY «O0 0c000 OXpaHAEMBIX PHUPOIHBIX TEPPUTOPUIK»
(c yuerom mompaBok, BHeceHHBIX 30.11.2011), pasBurue
MIO3HABATENBGHOTO TypH3Ma BXOAWT B 33ady HECKOJIBKHX
KaTeropuii 0co00 OXpaHSIEMBIX MPHPOAHBIX TEPPUTOPHH,
B TOM YHCJIC 3aIIOBETHUKOB C HAUBbICUUUM OXPAHHBIM CTa-
TycoM (CT. 7, . «»). KoHewHo, mproOIenrne HaceIeHUs
K IIPHPOIHOMY HACJIEANIO — BayKHAS 3a7a4a JUIsl CHCTEMbI
OOIIT. OgHako KaKOBHI MOJDKHBI OBITH KPHUTEPUH 3TOTO
npuobmmenus? OcoOeHHO KOTIa pedb HAECT O HaCIeAuu
CTOJNb YSA3BUMOM, KaK MOPCKHE MJICKOITUTAIOIINE M MeCTa
X OOMTaHUS.

B a310i1 cBs13n 3aKOHOMCPHO paCCMOTPCHUEC BOIIPOCA O TOM,
YTO KC NPECACTABIACT c000if 1 4TO JAOJIKCH NPEACTABIIATH

INTRODUCTION. As is known, according to the
Federal Law on Specially Protected Natural Territories
(as amended on November 30, 2011), the development
of ecoeducational tourism is an objective set for specially
protected natural territories of several categories, including
nature reserves with the highest protection status (art.
7, par. d (r)). Of course, connecting citizens with their
natural heritage is an important objective for the Specially
Protected Natural Territories (SPNT) system. However,
what criteria should this “connection” meet, especially
when it concerns such a vulnerable heritage as marine
mammals and their habitats?

In this regard, it is important to consider the following
question: What is ecotourism relative to marine mammals?
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