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We report the results of a program of monitoringcefacean strandings which has been conductedeon th
south-western coast of Crimea: data were collected the 12 km long coastline of the Kalamita Galiack
Sea) between Novofyodorovka and Nikolaevka in 2@083. In total, 186 stranded cetaceans (134 harbour
porpoises, 39 bottlenose dolphins and 13 commorhidspwere recorded. The coast of Kalamita Gulf is
characterized by the unusually high rate of cetacg#eandings (at least, 3 strandings per km per)yea
Harbour porpoises mainly stranded in June and @bl median date for neonate strandings was Juje 28
while bottlenose dolphins uniformly occurred durthg warm season with a slight peak in April. Theagest
number of porpoise strandings fell on 2012, andlérdse dolphins on 2013. In the age structureath b
species, neonates and calves (age class 0) antingsadominated which is an indirect evidence for
population growth. A specific feature of the samplas the presence of animals with the marks of ship
collisions.
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INTRODUCTION

Analysis of cetacean strandings is an importantcgowf information on cetacean
distribution, seasonal occurrence, morphology, history and even some population
parameters [1]. An accurate record of strandingsentain coastal areas (ideally covering a
substantial portion of the coastline) is the nemgsprecondition for further biological and
biogeographical studies. In the Black Sea regimmmost detailed recent data specified by a
regional aspect have been already published fosdéhern Sea of Azov [2], Black Sea
coast of Taman Peninsula [3], some areas of th@&an south-eastern coast [4, 5] and
Turkish western Black Sea coast [6, 7]; and somergé data for the northern Black Sea [8,
9]. Some estimates has been provided using queatiersurveys [10].

Here we report the results of a program of momupiof cetacean strandings which
has been conducted on the south-western coastrég&r

MATERIALS AND METHODS

Data were collected from regular field excursioleng the 12 km long coastline of
the Kalamita Gulf (Black Sea) on the south-westemwast of Crimea between
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Novofyodorovka and Nikolaevka in 2009-2013; somt&adaere also obtained in 2008
(Fig. 1).

The following items were recorded for each of timdihgs, if available (see also
[11]): date, location (geographical coordinated)ysical conditions of the coast and
weather, stage of preservation of a carcass, postem findings, by-catch and ship
collision marks, species, sex, state of sexual rntatypregnancy and/or lactation, body
length and other body measurements, age or aggocatheonates, calves born during
the current year, yearlings, adult = sexually meamimals).

Ealamita Gulf

1
Figure 1. The region of study.

RESULTS AND DISCUSSION

General remarks

In total, 186 stranded cetaceans were recorded gf86imens during 2009-2013).
Thus, an average stranding rate was as high asri&sigs per km per year. This is the
highest rate ever recorded on the Black Sea coaat mid-term run (excluding mass
stranding events). For example, it generally vavigtin 0.5 to 1.5 strandings per km per
year in various areas of the northern coast oBilaek Sea and the Sea of Azov [2-4] and
reached 2.3 strandings per km per year on the Slurkbast of the south-western Black
Sea [7]. The actual stranding rate is suggesté&e teven higher, given that a large part of
the monitoring area is the beach of the accumuatdrigin with a very high
decomposition rate: 50% of carcasses of harboyrgises are completely decomposed,
buried or removed within 16 days [11]. Thus, weftamthe prediction made by Gol'din
and Gol'din [10] who hypothesized high importandetioe Kalamita Gulf coast for
cetacean monitoring, based on results of questicngearvey.

The most part of findings tends to the accumulatiaes of coastal lakes Kyzyl-Yar
and Bogally. It can be partly explained by the <ibass of these coasts to the wave
activity and by general accumulative processes.
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Fig. 2. Annual dynamics of strandings of harboupp@ses and bottlenose dolphins.

Harbour porpoise Phocoena phocoena

134 strandings (71.5% of all strandings) were @@drby us. The greatest number of
strandings (40) was recorded in 2012, and the estalumber (11) was in 2009 (Fig. 2). The
high prevalence of strandings in 2012 followeddbaeral tendency of mass mortality in the
northern Black Sea [12]: 32 dead porpoises (amoa t9 neonates) were found on June 11,
2012. Thus, the stranding rate was 2.17 specinmamisnp per year (1.87 without year 2012).
The strandings were recorded all year round; hoky@&286 of porpoise strandings fell on two
months, June (48) and July (49) (Fig. 3). This @ealgy coincided with the occurrence of
stranded neonates: 29 of 31 neonates (94%) wand foWune and July, with the median date
of June 28 (Fig. 4). A single pregnant female veastded on June 7, 2009.

Sex ratio of stranded porpoises was close to BU[90). In age structure, neonates
contained the largest portion (30 specimens, 238%), combined neonates and calves (age
class of 0 years) took 28% of the sample. Rattbefige classes of 1 and 0 years was 0.315, a
very low index. Body size categories generally thetvalues known for the Black Sea [13];
however, neonates were particularly small (49-806zhtm on average) (Table 1).

By-catch marks were found on 10 animals; howeueg, most of carcasses were
significantly decomposed, so many of them could di& by-caught. A single live
stranding was recorded on July 25, 2009, in Nikdtae the wounded animal was later
washed off to the sea.

The most unusual pattern of porpoise strandingsitsaseasonal shift: all previous
records concerning western or south-western CrifBeé, 13] reported the peak of
strandings in May and June, the peak of birthdénlate May to early June and the peak
of by-catch in turbot gillnets in May and June, thenth earlier than in our observations.
However, Birkun et al. [14] reported the peak ofdayches in turbot gillnets in June
which meets to our data: it is even closer, if songeconsiders the time lag between the
death and carcass stranding and the advance desitimpcstage of many carcasses.
Interestingly, the peak of mortality in turbot g#its is not directly associated with the
fishing effort (April-June), but it meets the peafkneonate strandings, which, in its turn,
was later than 10-15 years ago and was similangbin the Sea of Azov and Turkish
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Black Sea western coast [7, 13]. We did not redbed peak of by-catches in dogfish
gillnets in August [14] due to dogfish catch redtdns after 2010.
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Fig. 3. Seasonal distribution of strandings of barkporpoises and bottlenose dolphins.

Table 1
Body size of harbour porpoises stranded on the cdagf the Kalamita Gulf.
Age class n Mean length, cm +SD, cm
Neonates 21 64 9.5
Adult females | 7 134.5 3.0
Adult males 6 125.5 35
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Fig. 4. Seasonality of neonate strandings of harlpaupoises on the coast of the
Kalamita Gulf.
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Bottlenose dolphinTursiops truncatus

In total, 39 stranded animals were found (21% b$tahndings). The greatest number
of strandings (13) was recorded in 2013: the urilysumgh mortality of bottlenose
dolphins in 2013 was observed along the entire €imcoast [12]. Another peak of
strandings fell on 2009, the year of high mortadifythe Black Sea cetaceans [6, 12] (Fig.
2). The findings were recorded all year round, #me most of them fell on the warm
season (April to August) with a clear spring aspacfpril (Fig. 3). This seasonality
confirms the hypothesis by Gladilina et al. [15]tbe Kalamita Gulf as a wintering area
for bottlenose dolphins.

Sex ratio was female-biased (64%); however, tHerdihces in sex distributions were
not statistically significant. Neonates contain@d«2of the strandings, and the age class 0
took 28%. One year old animals contained 13.5%otal, almost half of the sample was
presented the youngest age classes: which is asualhy high percentage. The oldest
animal was 35 years old. In a few cases, an adoiafe was found near a neonate or a
calf. A single pregnant female was recorded on Rtgy2012.

Four dolphins had marks, which could be interpredsdby-catch signs [16]. In
addition, a dolphin with the marks of ship collisiovas found by E. Kushnir and K.
Vishnyakova [17] in December 2008 in Nikolaevka.

Common dolphin Delphinus delphis

13 specimens were found during the study, 8 of tier?011-2012. The findings
came from all months, except winter (however, wimeeords of stranded animals were
made by E. Gladilina on the neighbouring coast ikearha). The most of animals were
adult males. In general, no neonates or yearlirggg Wound, and adults contained 70% of
findings: their body length varied within 149-1981.cNo mass mortality events were
recorded. No by-caught animals were found; howewar,animals with the marks of ship
collision were recorded, one in March 2011 by Esknr and K. Vishnyakova, and
another one in May 2012.

The ratio of numbers of recorded strandings of G.arrlporpoises, bottlenose dolphins
and common dolphins is 10 : 3 : 1. This ratio sselto the data reported by Gol'din and
Gol'din [10]: now harbour porpoises contain evensamewhat greater portion of
strandings. The portion of harbour porpoises istatially greater than reported by other
studies in the northern Black Sea [5, 8, 9] andelm the data from the Turkish coast [7].
It can be explained by the better recovery ratparpoise remains in our study and the
study by Tonay et al. [7].

CONCLUSIONS

The coast of Kalamita Gulf is characterized by @ineisually high rate of cetacean
strandings (at least, 3 strandings per km per yrarmpossibly even twice higher). Harbour
porpoises (71.5%), bottlenose dolphins (21%) andchrmeon dolphins (7.5%) were
recorded during the period of observations. Harbmmnpoises mainly stranded in June
and July, while bottlenose dolphins uniformly ocewr during the warm season with a
slight peak in April. The greatest number of pogeoistrandings fell on 2012, and
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bottlenose dolphins on 2013. In the age structbilmth species, heonates and calves (age
class 0) and yearlings dominated which is an intliegidence for population growth.

We sincerely thank E. A. Kushnir, L. Prenko, D.Rartsev, |. A. Nurpeisov, M. P.
Chopovdya and other colleagues who helped us Ioh éecursions and reported cases for
this study.

References

1. Peltier H. The significance of stranding data afidators of cetacean populations at sea: Modetlieg
drift of cetacean carcasses / H. Peltier, W. DaBinDaniel, O. Van Canneyt, G. Dorémus, et al. //
Ecological Indicators. 2012. — 18. — P. 278-290.

2. Vishnyakova K. A. Multi-year dynamics and seasdyalif cetacean strandings in the southern Sea of
Azov / K. Vishnyakova, P. Gol'din // Abstract BooR7th Annual Conf. European Cetacean Society.
Interdisciplinary approaches in the study of marmemmals. — 2013. — Setubal, Portugal. — P. 390.

3. Glazov D. M. Observations on dolphin strandingsttee North Caucasian coast / D.M. Glazov,
O.l. Lyamin // Marine mammals of the Holarctic. Brdnt. Conf, 21-23 Sept. 2000, Arkhangelsk. —
Pravda Severa — Arkhangelsk, 2000. — P. 87-90. tsiRo

4. Gladilina E.V. Current status of cetaceans in tlaews of Karadag Natural Reserve. / E. V. Gladilina,
O.V. Kukushkin, P. E. Gol'din // Collection of S&apers on 95th Anniversary of the Karadag Scientifi
Station and 30th Anniversary of Karadag Natural Rese- EKOSI-Gidrofizika. — Sevastopol, 2009. —
P. 407-412In Russian

5. Sergeyenko A.L. Observation on dolphin strandingshe southern coast of Crimea // Nauchnye Zapiski
Prirodnogo Zapovednika Mys Martyan. — 2011. — P. 313-320. In Russian

6. Tonay, A.M. Unusual mass mortality of cetaceanstlan coast of the Turkish Western Black Sea in
summer 2009. / AM. Tonay, A. Dede, AA. Oztirk, Brcan, A. Fernandez // J. Black Sea
Mediterranean Environment. — 2012. — 18. — P. 65-75

7. Tonay A. Cetacean stranding records on the Turkigistévn Black Sea coast during September 2010-
September 2012 / A. Tonay, A. Dede, A.A. OztiirkAlistract Book: 27th Annual Conf. European
Cetacean Society. Interdisciplinary approaches @& study of marine mammals. — 2013. — Setubal,
Portugal. — P.389.

8. Birkun A.A. Strandings of neonate Black Sea harboamppises (Phocoena phocoena) as a probable
consequence of the nursing females’ death in fgshgear / A.A. Birkun Jr., S.V. Krivokhizhin,
V.Yu. Gridin, A.V. Zhbanov, A.V. Zanin, |.V. Masbgr// Marine Mammals of the Holarctic. Moscow:
KMK, 2004. — P. 59-64.

9. Krivokhizhin S. V. Strandings of cetaceans on tast of Ukraine (2002-2006) / S.V.Krivokhizhin,
K.L.Balatskiy, S.G. Bushuev, Ya.A. Stolyarova, Z.8elyunina, et al. // Marine Mammals of the
Holarctic. Odessa: Astroprint, 2008. — P. 300-303.

10. Gol'din E. B. Observations of cetaceans in the Cak@Giulf (Black Sea) and the adjoining sea area /
E.B. Gol'din, P.E. Gol'din // Marine Mammals of thlarctic. Moscow: KMK, 2004. — P. 163-167.

11. Gol'din P. E. Taphonomy of stranded small cetaceayemeral aspects and impact of the coast /
P.E. Gol'din, K.A. Vishnyakova, E.V. Gladilina /cintific Notes of Taurida V.I. Vernadsky National
University. Series Biology, chemistry. — 26 (65)-3. 45-53

12. Gol'din P. E. Cetacean mass mortality events inSba of Azov and the Black Sea in 2013 / P. Gol'din,
K. Vishnyakova, E. Gladilina, N. Litvinyuk // Zapedniki Kryma, Abstr. Int. Conf. — Simferopol, 2013.
—P. 309, 310. In Russian

13. Gol'din P. E. Growth and body size of the harboompisePhocoena phocoen@etacea, Phocoenidae)
in the the Sea of Azov and the Black Sea / P. Ed®al/ Vestnik Zoologii. — 2004. — 38, 4. — P. 39-

14. Birkun A. Cetacean by-catches in the course of tudmat spiny dogfish fisheries in the northwestern
Black Sea / A. Birkun, S. Krivokhizhin, I. Masberg, Badygin // Abstract Book. 23nd Annual Conf.
European Cetacean Society. — 2009. — P. 15, 16.

60



CETACEAN STRANDINGS ON THE COAST OF THE KALAMITA GULF ...

15. Gladilina E.V. Winter distribution of cetaceans time Black Sea and adjoining areas in 2012/2013 /
E.V. Gladilina, Yu.N. Lyashenko, P.E. Gol'din //i8gtific Notes of Taurida V.l. Vernadsky National
University. — Series “Biology, chemistry”. — 2013Vel. 26(65), No 1. — P.37-42.

16. Gladilina E. V. New prey fishes in diet of Black Swattlenose dolphins, Tursiops truncatus (Mammalia,
Cetacea) / E. V. Gladilina, P. E. Gol'din // Vestaikologii. — 2014. — 48(1). — P. 83-92.

17. Kushnir E. Collisions of dolphins with ships in tH&lack Sea waters of Crimea / E. Kushnir,
K. Vishnyakova // Abstract Book: 25rd Annual Cofiropean Cetacean Society. — Galway, 2012. — P. 304

Tonbguu TI. E. BeiOpocsl kuTo00pa3sHbix Ha mnodepexxne Kanamurckoro 3amuBa (Uepnoe mope) /
ILE. Toabaun, KI. Kupyx, KA. BummnsikoBa, EB. Tnagununa // Vyensle 3ammcku TaBpUYECKOTO
HalMOHAIBHOrO yHHBepcutera uM. B.W. Beprasckoro. Cepusi «bronornst, xumus». — 2014, -T. 27 (66),Ne 2. —
C.55-61.

IIpuBenens! pe3ynbTaThl MPOrpaMMbl MOHUTOPHHTA BEIOPOCOB KUTOOOPA3HBIX Ha IOT0O-3allaJHOM I00epeKbe
Kpsima: nanHbie ObUH cOOpaHbl ¢ 12«uaoMerpoBoi monockl 6epera Kamamurckoro 3anusa (UepHoe mMope)
mexay HoBodemoposkoit u HuxonaeBkoit B 2008—2013roaax. Beero Obuto BbisiBieHO 186 BHIOpOIICHHBIX
kutoo0pasubix (134 mopckux cBubbH, 39 adamuH u 13 0OBIKHOBEHHBIX Jeiab(HHOB). IloGepexne
KanaMuTCKOro 3amMBa XapakTepu3yeTcsi HeOObIYaiHO BBICOKOW 4acTOTOM BRIOPOCOB (He MeHee 3 BRIOPOCOB
Ha KM B roj). BbIOpOCkl MOPCKHX CBHMHEH NPEHMYLIECTBEHHO IPOMCXOAAT B HIOHE WM Hroje (CpeiHss aara
(Mennana) BBIOPOCOB HOBOPOXICHHBIX — 28 HIOHS), B TO BpeMsl Kak BBIOPOCHI adayiiH paBHOMEPHO
pacupenensioTcs B TCUCHHE TEIUIOTO CEe30Ha CO CIa0bIM IHMKOM B amperne. Hambonbmee umcio BEIOpOCOB
Mopckoi cBuHBH oTMedeHo B 2012rony, adamuusr — B 2013 roxy. B Bo3pacTHOi cTpykType 0O6onx BHIOB
npeobnagaloT HOBOPOXKICHHBIE ¢ ceroyieTkaMu (Bo3pacTHOH kimace 0) ¥ TOZOBHKH, YTO CIY)KHT KOCBEHHBIM
JI0Ka3aTeNIbcTBOM pocTa mommyJisiiuid. OCoOEHHOCTh HMCCIEAOBAHHOI BBIOOPKM — HAIMYME >KMBOTHBIX CO
ClIeIaMU CTOJIKHOBEHUS C CYJJHOM.

Knrouesvie cnosa. xurooOpasHble, MOpckas CBUHBS, adaauHa, OOBIKHOBEHHBIH Neib(HH, CMEPTHOCTb,
CEe30HHAsI AMHAMHUKA.

Tonbain T1.€. Buxuanm kutonmogionux Ha y30epexcki Kamamuubkoi 3atoxu (Yopue wmope) /
I.€. Toabain, KI'. Kupyx, K.O. Bummskosa, O.B. I'maginmina // Bueni 3ammcku TaBpificbKoro
HauioHabHOTO yHiBepcuteTy iMm. B.I. Bepuaacekoro. Cepis ,biosoris, ximiss”. — 2014. —T. 27 (66),Ne 2. —
C. 55-61.

HaBeneHo pe3ynbraté mporpaMy MOHITOPHHTY BHKHIIB KHTONOJIOHMX Ha MiBJCHHO-3aXiTHOMY y30epexiki
Kpumy: nmani Gymu 3i6pani 3 12«kizomerpoBoi cmyru Oepera Kamamitcekoi 3atoku (JopHe Mope) Mik
HoBodemopiekoto Ta Hikomaeskoro B 2008-2013 pokax. Beboro 6Oymo BuseicHo 186 BHKHHYTHX
kurononionux (134 mopcekux cBuni, 39 adanin i 13 3Buyaiinux aenbdini). Ysbepexoxks Kamamitcbkoi
3aTOKHM XapaKTePU3YEThCs HAA3BUYANHO BUCOKOIO YACTOTO BUKUIB (HE MEHII HIK 3 BUKMIIB HA KM Ha PiK).
BHKHIH MOPCHKMX CBHHEH IMEPEBaXXHO BiAOYBAIOThCS B uepBHI Ta yumnHi (cepends nata (MeaiaHa) BUKHIIB
HOBOHApPO/PKEHHUX — 284epBHs), B TOW Yac sSIK BUKMAU adaniH piBHOMIPHO PO3MOAUISIOTECS MPOTIIOM TEILIOTO
Ce30Hy 31 CIa0KHMM ITiKOM y KBiTHi. Hali0inbIne 4ucio BUKHIIB MOpPCHKOI CBHHI Bim3HaueHo B 2012 pomi,
adaminn — B 2013 pomi. ¥V BiKOBilf cTpyKTypi 000X BHAIB IE€pPEeBa)KalOTh HOBOHAPOMXKEHI 3 I[bOTOJITKAMU
(BikoBwuii xiac 0) i rOZOBUKH, IO € HENPSMUM J0Ka30M 3pOCTaHHs MOIYJALiid. OCOOIUBICTE JOCIIHKEHOT
BUOIPKH — HasIBHICTh TBapHH 31 CITiZIaMH 3ITKHEHHS 3 CYIHOM.

Knrouogi crosa: xurononiOHi, MopchKka CBHH, adaiina, 3BUYaiiHuil feb(iH, CMEPTHICTh, CE30HHA JHHAMIKA.

Tocmynuna 6 peoaxyuio 11.05.2014.
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