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A30Bo-uepHOMOpCKas Mopckas cBuHbA (Phocoena
phocoena  relicta  Abel, 1905) — reorpaduyeckn
M30/MPOBAHHBI OT aTTAHTUYECKMX MOPCKUX cBUHel (P, p.
phocoena L., 1758) nopsup, oburarowmuit B YepHoM, A30B-
ckoM, MpamopHoM u Oreiickom Mopax (Llamxkun 1938,
Viaud-Martinez et al. 2007). Mopckasi CBUHBSI COBepLIaeT
Ce30HHBbIe MUTpaLuy yepe3 KepueHCKMit TPOIMB: BECHOM —
B A30BCKOe MOpe, oceHbio — B UépHoe Mope (KreitHeHOepr
1956, Muxanes 2005, Hankuu 1938, 1940, Goldin 2004).
JlaHHasg paboTa IOCBAIEHa ONMMCAHUIO HPOCTPAaHCTBEH-
HO-BPEMEHHBIX aCIIeKTOB pacIpefiefieHNa MOPCKO CBIHbU
B KepueHckoM nporyBe BO BpeMs C€30HHBIX MUTPaLIMIit.

CpOoKM Ce30HHBIX MUTPAllMii MOPCKOII CBMHBY CBA3aHBI
C IVHAMIKOJI TeMIIepaTypbl TIOBepXHOCTI BofbI (Savenko et
al. 2013), MOCKONBKY Ce30HHBIC MUTPALMM PasINYHBIX BU-
TOB PbI6 — KOPMOBBIX 00bEKTOB MOPCKOJ CBUHBM, ITPOVIC-
XOIAT B COOTBETCTBUU C OINpeNeNIEHHbIMU TeMIlepaTypHbI-
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Azov-Black Sea harbor porpoise (Phocoena phocoena
relicta Abel, 1905) is the subspecie which is geographi-
cally isolated from the Atlantic harbor (P, p. phocoena L.,
1758) and dwelling in the Black Sea, Sea of Azov, Sea of
Marmara and Aegean Sea (Tsalkin 1938, Viaud-Martinez
et al. 2007). Harbor porpoise migrates on the seasonal
basis via the Kerch Strait: to the Sea of Azov in spring
and back to the Black Sea in autumn (Kleinenerg 1956,
Mikhalev 2005, Tsalkin 1938, 1940, Goldin 2004). The
present work is devoted to the description of the space-
time aspects of the harbor porpoise distribution in the
Kerch Strait during the seasonal migrations.

The terms for the harbor porpoise seasonal migra-
tions are connected to the water surface temperature
dynamics (Savenko et al. 2013) because the seasonal
migrations of the various fish species which serves the
food items of the harbor porpoise depend on particular
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mu nokasarernsimu (CocTosiHMe OMONOTMYECKNX PecypcoB
Yepuoro u A3oBckoro mopeit 1995). ViccmenoBaHus ce30H-
HBIX pasIN4nil B TUTaHUYU MOPCKUX CBUHeN B paitoHe Kep-
a1, mpoBenénHble [lankuupiv (1940), okasanm, 4T0 BECHO
¥ OCEHBIO, B [IEPMOJl MUTPALNIT PA3IMYHBIX BULOB PBIO, MUT-
pupyroliue BUAbI pbl6 — xamca 1 arepuHa (Atherina sp.),
JacTO BCTPEYAIOTCA B COMIEP’KMMOM JKENTyIKOB (B IIe/oM,
cocTaBnag 70% BumoBoro cocrasa u 30% 6momacchl), B TO
BpeMsI KaK B JIeTHee ¥ 3VIMHee BpeMsl OCHOBHBIM 00BEKTOM
MUTaHUSI MOPCKOI CBMHBM sBsoTCs 6Obruku (Gobiidae)
(Uamkuu 1940). Havamy Murparmit MOPCKOIT CBUHBY TIPef-
IecTByeT GOPMUPOBaHILE IPEAMUTPALIVIOHHBIX CKOIIEHMIL.
B BeceHHmMit mepuoy Takue CKOIIEHMs OTMEYEHBI K 0Ty OT
KepueHckoro mponmBa ¢ KoHIja ¢eBpast I0 Havasa anpesst
(BumnsikoBa u ap. 2013). Ce3oHHbIE MUTPALIM MOPCKOI
CBVMHDBM XapaKTePU3YIOTCA Ha/JM4MeM IMKOB, CBA3aHHBIX
¢ ¢dopMupoBaHNeM KOPMSIUXCS CKOIUIEHWII >KMBOTHBIX
IIpU MAaCCOBOM XOfie KPYITHBIX MUTPUPYIOIIX KOCAKOB pa3-
nn4HbIX BURoB poi6 (Savenko et al. 2013). Tak, BecenHue
MUTpallyi MOPCKOJ CBUMHBM IIPOUCXOAAT B MapTe-alpere
C OCHOBHBIMM IIMIKaMIU IIPY TeMIIepaType HOBEPXHOCTU BOAIbI
+7 °C, MHTeHCUBHBII NIepyOf;, OCCHHMX MUTPAaLMil TITABHBIM
06pa3soM MpUXOOMUTCS Ha OKTAOPb, C OCHOBHBIMM MMKAMM
NPy ITOKA3aTeNAX TEMIIEPATYPhl IMTOBEPXHOCTU BOAbI +14-
15 °C, 06a OCHOBHBIX IIKa ACCOLIMMPOBAHBI C MACCOBBIM XO-
[IOM MUTpMPpYIOLIelt a30BCKOI xaMcbl (Engraulis encrasicolus
maeoticus) (Savenko et al. 2013). Ananus crydaeB HabO-
[eHUs IPOXOX/EHN CYfOB B 6MM30CTH OT MUTPUPYIOLINX
B KepuyeHckoM IponmBe MOPCKMX CBMHeil IIOKasaa, 4TO
B GOJIBLIMHCTBE CITy4aeB CyAa OKasbIBAIOT BAMIHUE HaA I10-
BefieHNe 1 pasMepbl MUrpupyoomux rpyni (Savenko 2012).
CrarmoHapHble 6eperoBble HAOMOMEHNSI KUTOOOPA3HBIX
npoBoanan B BeceHHMI nepuoy 2009-2011 r. n ocennro 2010
n 2011 . ¢ HabMIOAATENBHOTO IYHKTA, PACIOIOXKEHHOTO Ha
M. QoHapp ¢ MOMOIbI0 O6MHOK/IA ¢ 10-KpaTHBIM yBende-
HIEM B pasHOe BpeMs JHs Ipy 6IarompUsATHBIX HOTOSHBIX
ycnoBusx. BeicoTa HabmOaTeIbHOrO MYHKTA COCTAaB/LsIA
56 M Haj ypoBHeM Mopsi. O61ast MPOJO/DKUTEIBHOCTD Ha-
6monennit coctaBmia 302 gaca, BO BpeMs KOTOPBIX OblIa OT-
MedeHa 331 rpynma a3oBoK, 06111M Komnm4ecTBoM 2336 0co-
6eil. AKyCTUYECKUIT MOHUTOPUMHI OBUI IIPOBENEH OCEHBIO
2009 r. m ocenbio 2010 1. B akBaTOpUM M. XPOHM C IIOMOLIBIO
npubopa C-POD 151 maccuBHOTO aKyCTUYECKOTO MOHUTO-
puHra 3y6arbix KNTOOOpasHbIX. II0CPeCTBOM pery/sipHBIX
MapLIPYTHBIX YYETOB OB BBIITOMHEH MOHUTOPUHT BBIOPO-
IIEHHBIX XXMBOTHBIX (B 1999-2013 rr.). [laHHBIE O TeMItepa-
Type HMOBEPXHOCTM MoOps IomydeHbl ¢ caiita PI'BY HUI]
ITnanera (http://planet.iitp.ru/index1.html) u ¢ meTeoporno-
rnyecknx cranumit «Kepub» n «OmnacHoe», a TakXe ¢ IIOMO-
ko npubopa C-POD. CraTncTrieckie CpaBHEHNSI IPON3-
BefleHbl 110 KpuTepusAaM MaHHa-YUTHM U XU-KBaJpar.
MHoronetHunit MOHMTOPVMHT BBIOPOIIEHHBIX Ha Oeper
MODPCKMX CBMHeil MO3BONIWI YCTaHOBUTb MUHMMA/bHBIE
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temperature regimes (Black Sea and Sea of Azov biological
resources condition 1995). Research of seasonal diversity
of the Kerch region harbor porpoise feeding, conducted
by Tsalkin (1940) demonstrated that during the spring
and autumn migrations of various fish species those mi-
grating — anchovy and silversides (Atherina sp.) are often
found in the stomach contents (making up in total 70% of
the species composition and 30% of the biomass), while
in summer and winter time gobies (Gobiidae) (Tsalkin
1940) are the main food item for the harbor porpoise. The
beginning of the harbor porpoise migration is preceded
by the premigration swarming. In the spring time such
swarms are noticed to the south of the Kerch Strait from
the end of February to the beginning of April (Vishniakova
et al.2013). Peak points of the big swarms of the feeding
animals are typical for the seasonal migrations of the har-
bor porpoise and are connected to the mass migrations of
the big stocks of various fish species (Savenko et al. 2013).
Thus the spring migrations of the harbor porpoise belong
to March-April with the major peaks at water surface tem-
perature of +7 °C, intensive period of the autumn migra-
tions mainly falls on October with the major peaks at water
surface temperature of +14-15 °C. Both major peaks are
connected to the mass migration of the anchovy (Engrau-
lis encrasicolus maeoticus) (Savenko et al. 2013). Analysis
of the observation cases of the ship transit near the Kerch
Strait migrating harbor porpoise demonstrates that in the
majority of cases ship presence effects behavior and sizes of
the migrating groups (Savenko 2012).

Stationary coastal observations of cetaceans were
conducted during the spring periods of 2009-2011 and
autumn ones of 2010 and 2011 with the help of the 10-
fold zoom-in binocular from the observation base lo-
cated at Fonar’ cape during the various time of the day
at favorable conditions. The height of the observation
point was 56 m above the sea level. The total duration
of the observations was 302 hours, during which 331
group of the Azov dolphins were noticed with the total
amount of 2336 members. Acoustic monitoring was con-
ducted in autumn periods of 2009 and 2010 in the waters
near Khroni cape with the C-POD device for the passive
acoustic monitoring of toothed cetaceans. The regular
route registrations helped conducting the monitoring for
the washed-up animals (in 1999-2013). The data of the
water surface temperature were obtained via the website
of Planeta SRC FSBI (http://planet.iitp.ru/index1.html)
and via the data of the meteorological stations «Kerch»
and «Opasnoe» as well as with the help of the mpu6opa
C-POD device. Statistical comparison was conducted ac-
cording to the Mann-Whitney criteria and chi-squared
test.

Many years of the monitoring for the washed-up har-
bor porpoise allowed establish minimal terms of their

Mopckune mnekonutawwme fonapktmuku. 2015. Tom 2



Savenko O.V. et al. Spatial-temporal patterns of the harbor porpoise’s (Phocoena phocoena relicta) distribution in the Kerch Strait

CPOKM MX IPUCYTCTBMS B A30BCKOM Mope. BecHoil nepBbie
HAaXOIKM MEPTBBIX MOPCKUX CBUHEN Ha mobepexbe A30B-
CKOTO MOPsI OOBIYHO HPOUCXOAAT B KOHIe anpensa. Camas
paHHss HaxofKa crenana 30 mapTta 2013 1. (3 ocobu, morun6-
1€ IPYMEPHO 3a [Be Hefle/ln IO OOHApY>KeHMsT) — TaKas
PaHHsIs BeCeHHsIsl MUTPALVs OblIa CBsI3aHa C 9KCTPEMAIbHO
Téroit 3umMoit. OCeHbIo TIOCTIefHE CTyYan HaXOOK IIOru6-
VX MOPCKMX CBMHEI JATUPYIOTCS HOsiOpeM (camasi Mo3j-
His Haxopka — 07.12.2008). Takum 06pa3oM, 1o HaHHBIM
MOHUTOPYMHTA BBIOPOIIEHHBIX 0CO0elt, epuoy MpUCYTCT-
Bl MOPCKMX CBMHEN B A30BCKOM MOPE€, KaK IpaBIJIO, OI-
paHMYeH TENIBIM BpeMeHeM I'ofia U IMUTCS CO BTOPOIi IOTI0-
BUHBI MapTa IO HOsI6pb. B Temble 3uMBI, IO cOOOIIEHNAM
MECTHBIX JKUTeJIel, MOPCKIE CBUHbY BCTpedarTcs B bymra-
HAKCKoi1 6yxTe [jo siHBapsi, a Ha TpaBepce Enmkane B Kep-
YEHCKOM IIPOJIMBE MOTYT BCTPEYAThCs B T€UEHME BCEil 3MIMbI
(cm. Taxke Tonbaun 2008).

Ilo maHHBIM aKyCTMYECKOTO MOHMTOPMHIA YCTAHOB-
JIeH CTPEMUTENIbHBIN POCT MPUCYTCTBMUA MOPCKUX CBMHEN
B aKBaTOpMM M. XpOHI B OKTAOpe, B CpaBHEHNH C JIETHUMHU
MecALlaMy, YTO OYEBMIHO CBA3aHO C MACCOBBIM IIOZIXOZIOM
k KepueHckoMy mponmmuBy MUrpupymoomux n3 A30BCKOTO
MOpsI TPYIIIL.

IInku Murpauuy OTYETIMBO ONPENENAIOTCA IMOCPENCT-
BOM BM3YaJIbHOTO U aKyCTMYECKOIO MOHMTOPMHTA U XapaK-
TEPUSYIOTCA KaK yBeMUeHNeM O0IIero KOIn4ecTBa MUTPU-
PYIOIIMX >XKMBOTHBIX, TaK M CYLIECTBEHHbIM YBeIMYEHMEM
pasMepoB ux rpymi (Tabn.).

IlepBble BU3ya/nbHbBlE PETUCTPALUY MUTPUPYIOIIMX
MOPCKMX CBMHEN BECHOJ OTMEYEHBI IIPY Te€MIIEPAType IO-
BepxHOCTH Bofbl +3-4 °C. BecHoit 2009 T. 110 JaHHBIM BU3Y-
a/IbHBIX HAOIOfIeHNIT MK MUTPALuL ObIT OTMedeH 3 ampe-
751; MIMEHHO B 3TOT JieHb IPOM3OILIO PE3KOe IOBbIIIEHME
TeMIlepaTypbl BoAbl ¢ +3 mo +7 °C 1 peskoe yBennyeHMe
YUCTIEHHOCTM HAOTI0NaeMbIX KMBOTHBIX. DTO ObUI CaMblil
BbIPA3UTENbHBI MUK IO KONMMYECTBY >XMBOTHBIX 33 BCe
Ce30HBI — OBIIO YYTEHO 258 0cobelt 3a Tpu Yaca HabIOfe-
Huil. Becnoit 2010 T. o 6 MapTa y BXofia B A30BCKO€ MOpe
He Hab/I0gaI MOPCKMX CBMHEN, OblTa IITOPMOBAs IIOTO,
MHOTO 7bfla. Mexny 6 u 15 MapTa TemiepaTypa BOJbI IIPO-
rpenach fo +7 °C u 15 MapTa c MOMOIIbIO BU3yaTIbHBIX Ha-
OMoneHiT HaM YaIoCch HabMoaaTh KOHEL] 9TOr0 KA MUT-
pauyy MOPCKMX CBUHEI, B IIOC/IEYIOIE JHY KOMMYECTBO
MUTPHPYIOLINX TPYIII 1 0c0o0ell YMeHbIINIOCh U 1 anperns
ObL/T OTMeUeH ellié OfVH MK, B 3TOT JeHb TeMIIePaTypa BOJBL
cHoBa ymnana jjo +7 °C. B 2011 u 2012 . oTA€/NIbHbIE TPYIIIBI
MOPCKMX CBMHEN CTany NPOHMKATh B A30BCKO€ MOpe paH-
Hell BecHOIL. Tak B 2011 r. B A30BCKOM MOpe IIepBble TPYII-
bl ObUIM OTMEYEHBI y>Ke B KOHIIe MepBOIl feKalbl MapTa,
a B 2012 r.— 27 mapra (mpu Temiepatype Bogsl +4 °C), Tor-
Ia B /IefOBOM IUIeHy B KasaHTUIICKOM 3a/1MBe OKa3a/loCh He
meHee 30 (10 HEKOTOPBIM OrfeHKaM — 70 70-100) MOpcKMX
cBUHel! (ITOC/Ie TOTO, KaK JIef; OTOTHAIO OT Gepera, >KMBOT-
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presence in the Sea of Azov. In the spring time first finds
of the dead harbor porpoise on the shore of the Sea of
Azov usually occur at the end of April. The earliest find
is dated as of March 30", 2013 (3 members which had
died about two weeks before they were found) — such an
early spring migration can be explained by the extremely
warm winter. In autumn time the last finds of the dead
harbor porpoises occur in November (the latest as of
07.12.2008). Thus according to the monitoring data for
the washed-up members the harbor porpoise presence
period in the Sea of Azov usually belongs to the warm
time of the year and continues from the second part of
March till November. According to the observations of
the local population during the warm winters the harbor
porpoises are registered in Bulganakskaya bay till Janu-
ary, and during the whole winter time they can be seen at
yoke Enikale in the Kerch Strait (see also Goldin 2008).

According to the acoustic monitoring data there was
registered a rapid growth of the harbor porpoise presence
in the waters near Khroni cape in October compared to
the summer months, which could be connected to the
mass migration of the groups, moving out of the Sea of
Azov through the Kerch Strait.

Migration peaks are distinctly registered with the help
of the visual and acoustic monitoring and are character-
ized with the increase of the general number of the mi-
grating animals as well as with the significant growth of
the sizes of their groups (see Tab.)

The first visual observations of the spring harbor por-
poise migrations were registered at the water surface tem-
perature at +3-4 °C. In spring of 2009 according to the
data of the visual observations the migration peak was
registered on April 3. On this very day there was a rapid
increase of the water temperature from +3 to +7 °C and
the rapid increase of the number of the observed animals.
This was the most distinct peak of the animal’s number
for all the seasons — in total there were registered 258
members in three hours of observation. In spring of 2010
there were no harbor porpoises observed at the entrance
to the Sea of Azov till March 6" due to the stormy weather
and abundance of ice. Between March 6™ and 15" the wa-
ter temperature increased to +7 °C and on March 15% vi-
sual observation allowed to register the end of this harbor
porpoise migration peak. The following days the number
of the migrating groups and members dropped and on
April 1% there was registered one more peak. The water
temperature on this day decreased to +7 °C. In 2011 and
2012 separate groups of the harbor porpoises started to
enter the Sea of Azov in early spring. Thus in 2011 the
first groups in the Sea of Azov were registered yet in the
end of the first decade of March and in 2012 (on March
27" and at the water temperature +4 °C) in the Kazantip
bay which was still cast in ice stayed around 30 (by some
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Hble YUUIM B CTOPOHY mponusa) (Bumnsakosa u gp. 2013).
IImx murpauum B 2011 1. ormeden 10-12 ampens, npu mo-
BBILIIEHNN TeMIlepaTypsl Bogsl 1o +7 °C (8 OnmacHOM TeM-
nepaTypa IHOfHAMTACh ¢ +6 o +8 °C B nepumox ¢ 6 1o 7 amnpe-
ns1). Becroit 2012 r. Mk MUTpaLiuy IO JaHHBIM BM3YaIbHBIX
HaOJIIOfIeH NI TaK>)Ke IIPOMCXOIMUTI BO BTOPOII ieKafie aIperis,
B niepuoy ¢ 14 o 16 ampesns, Korga TeMeparypa IoBepXHO-
cT Mopsl B 4acTu KepueHCKOro mponmsa, MpMMbIKaroIel
K A30BCKOMY MOPIO, TOgHANACH ¢ +5-6 °C o +10 °C.

Ocenblo, KoIfia TeMIlepaTypa IOBEPXHOCTHM BOJBI OITy-
ckaznach Hmke 15 °C, mpomcxopmno yBennyeHMe YyCIeH-
HOCTM MOPCKUX CBMHeNl B paitoHe Kepuenckoro mponmsa.
ITo faHHBIM aKyCTUYECKUX HaOMoneHnit, B OKTs16pe 2009 .
OTMEYEH CIaJi perUCTpalnii MOPCKMX CBUHEN BO3JIE€ MbIca
XpoHM ITOoCTIe CHIDKEHMSA TeMIlepaTypbl Boabl B KepueHckom
nponuse ¢ +17 mo +14 °C. MBI cunTaeMm, 4TO 3TO MOXKET
6bITh OOBSACHEHO IMMKOM MUTPALIMM — MAaCCOBBIM OTXOZOM
Mopckux cBuHell B nponus. Ocenbio 2010 I. TemmepaTrypa
HOBEPXHOCTHU BOfbI omycTuack o +14 °C 15 oktsabps —
yepe3 HECKOJIbKO JHelt Tocyie 3Toro — 20 okTsA6pst (pu Tex
Ke TeMIIepaTyPHbIX [TOKA3aTeNAX) OTMEUeH MUK MUTPALINU
MOPCKMX CBMHEil 110 BMU3ya/[bHBIM HAOMIOfEHNSM, a IIMK
UX PETMCTpPALMl [0 aKyCTUYECKUM JaHHBIM ObUI OTMEYeH
24 oktsa6psa. OTanm4nsa MeXAy [aTaMy MUKOB BM3Ya/TbHBIX
U aKyCTUYECKMX HAOMIONeHMIT MOPCKMX CBYMHEN MOTYT OBITh
00bsSICHEHBI 3HAYUTE/IBHBIM PACCTOSIHUEM MEX[Y MecTaMu
BM3ya/NbHBIX 1 aKycTHYecKux Habmopennit. Ocenpio 2011 1.
OCHOBHOJI MK MuUrpanuy Habmogamu 15 okTabps, B 3TOT
fieHb TeMIlepaTypa II0BepXHOCTH Bofbl B KepyeHckom mpo-
NMBe oIycTuIach Hmke 16 °C.

Ocenblo, pasMepbl Tpymn B pasHble rogbl (2010
n 2011 rr.) ocTOBEPHO He OT/IMYaMuCh (Kputepnit MaHHa-
YurtHu, p=0,131). Becennne murpanuu 2011 r. xapakTepu-
30Ba/INCh TOCTOBEPHO 60jiee HUSKMMM Be/IMIVMHAMY TPYIII
[0 CpaBHEHMIO C mpeppiAymum rogom (2010 rr., p=0,012),
HO He oTm4amnch ot 2009 r. (p>0,05). Pasmeps! rpynn Ha
IMKe MUTpaLuil He pasinyannch Mexpy rogamu (p>0,05).
BbIsiB/IeHHBIMY Pa3IM4MsAMM MBI IpeHeOperaeM, aHaIu3 ce-
30HHBIX Pa3NN4uil IPOBefieH 10 0ObeANHEHHOMY MaCCUBY
TAHHBIX.

BecHol1, 10 CpaBHEHUIO C OCEHBIO, pasMep MUTPaLMOH-
HBIX TPYIII JOCTOBEPHO BBIIIIE, KaK B 061IeM, TaK 1 Ha MUKe
murpanuit (kputepuit ManHa-YutHu, p<0,01). CpenHss
YJIC/IEHHOCTb MUTPUPYIOLIUX TPYIIT MOPCKUX CBMHEN B Be-
CeHHMIT Ilepuof coctaBuia 8,2 ocobu (Meguana, Me=7), a Bo
BpeMs OCHOBHOrO muka murpanmu — 11,2 (Me=9,5). Oce-
HBIO CPEMH:A YMCTIEHHOCTDb IPYIIIBI COCTaBMIaA 5,9 ocobeit
(Me=4), Bo Bpems nmka murpaunn — 8,3 (Me=6,5). Takum
06pasoM, YMCIEHHOCTH TPYIII BO BpeMs Ce30HHbBIX MUTpa-
unit B KepueHckoM mponuse Bblllle CPeIHNX YMCTIEHHOCTEN
BECEHHMX MPEAMUTPALMOHHBIX CKOIUeHuit — 3,5 (Me=3)
(BuiunsikoBa u fp. 2013) u Tak)Ke MPeBBIIIAIOT CPETHETONO-
Bble CpejHIie 3HaYeHNs /IS I0ro-BocToyHoro Kpbima — 4,1
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estimations — up to 70-100) harbor porpoises (when the
ice moved away from the shore the animals left following
the direction of the Strait) (Vishniakova et al.2013). The
migration peak for 2011 was registered on April 10-12*
with the water temperature rising to +7 °C (the tempera-
ture in Opasnyi rose from +6 to +8 °C during the period
from April 6™ to April 7*). The migration peak in the
spring of 2012 according to the data of the visual obser-
vations also belonged to the second decade of April in
the period from April 14" to 16™ when the surface water
temperature in the Kerch Strait section connected to the
Sea of Azov rose from +5-6 °C to +10 °C.

In autumn when the water surface temperature de-
creased lower than 15 °C the number of the harbor por-
poises in the Kerch Strait increased. According to the
data of the acoustic surveillance the drop in the number
of the harbor porpoises in October 2009 was registered
near the Khroni cape after the water temperature in
Kerch Strait decreased from +17 to +14 °C. We suggest
that this can be explained by the migration peak — the
mass movement of the harbor porpoises in the direction
of the Strait. In the autumn of 2010 the water surface
temperature decreased to +14 °C on October 15" and in
several days from that on October 20" (with the same
temperature data) the visual observation allowed regis-
ter harbor porpoise migration peak and acoustic sur-
veillance registered it on October 24™. The gap between
the dates of the visual and acoustic observations of the
harbor porpoise can be explained by the significant dis-
tance between the locations of the acoustic and visual
observations. In autumn of 2011 the major migration
peak was registered on October 15"- the water surface
temperature on this day in Kerch Strait decreased below
16 °C.

In autumn time that size of the group in different years
(2010 and 2011) were not significantly different (Mann-
Whitney criteria, p=0,131). Spring migrations of 2011
were characterized by the definitely much smaller groups
in comparison to the previous year (2010, p=0,012) but
not in comparison to 2009 (p>0,05). The discovered dis-
tinctions can be neglected as the analysis of the seasonal
differences was based on the joint data array.

In spring time compared to the autumn the size of the
migrating groups is definitely bigger in general as well as
on the migration peaks (Mann-Whitney criteria, p<0,01).
The average number of the members in the migrating
groups of the harbor porpoise was 8, 2 members (mid-
point, Me=7), and during the major migration peak — 11,
2 (Me=9, 5). In autumn the average number of the group
members was estimated as 5, 9 members (Me=4), during
the migration peak — 8, 3 (Me =6, 5). Thus the number of
the members in groups during the seasonal migrations in
the Kerch Strait in higher that the average number of the
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Fig. 1. The chart of the seasonal migration transits of the harbor porpoise in the Kerch Strait in the waters near Fonar’

cape.

(Me=3) (Imagunuua 2012).

OCHOBHBIMM THITAMI HOBEJIeHNS MOPCKUX CBUHET GBI
HOJMICKOBO-OXOTHIYbS aKTUBHOCTb U TIepeMeliieHue (Tabm.).

Ilepememienne MUIPUPYOIMX IPYII MOPCKMX CBUHEN
BECHOJi NPOVCXOANU/IO MPENMYIIECTBEHHO B CEBEPHOM Ha-
npasneHuy — u3 KepyeHckoro nponusa B A30BCKOe MOpe
nepemernanoch 95% rpymn (puc). B oceHHmit xe mepuop
b 55% HaOMIOfaBIIMXCA TPYII IepeMelanoch B CO-
OTBETCTBUM C OOIIVM HAaIpaBlIeHMeM MUIPaluy — Ha IOr.
TenpeHuusA nepeMelleHNsA HEKOTOPHIX IPYNI B 0OpaTHOM
Halnpab/ieHny — 13 KepdeHckoro nponmsa B CTOpOHy A30B-
CKOTO MOPs, BEPOATHO, ObIIA CBSA3aHA C MOSTAITHBIM BBIXO-
IoM 13 A30BCKOrO MOps MHUrpupyoumyx Bumos pui6 (Co-
CTOsIHME OVONIOIMYecKux pecypcoB YepHoro m A3oBCKOro
Mopeit 1995), KOTOpBIMM ITUTAIOTCS MOPCKye cBUHBHU. COOT-
BETCTBEHHO, TPYIIIbI MOPCKMX CBUHEI, IPOLIEAIINE B IIPO-
NMB paHee, C IEPBBIMU KOCAKaMM PHIObI, BO3BPAIAINCh Ha
BCTpeYy CNEAYIOIINM KOCAKaM.

B BecenHee Bpems o6Hapy>keHUe TPYII MOPCKUX CBU-
Hell 4Yalje npoucxopmno Ha 10 rpajycoB ceBepHee, YeM
OCeHbIo (OTIMYMe a3UMYTOB BECHBI U OCEHM IO KPUTEPUIO
ManHa- YutHM goctoBepHo, p=0,02): BecHoit Me=100°, oce-
HpI0 Me=110°. OpHako, 10 KOIMYEeCTBY 0cobell B TpyIIax
B BeCEHHUIT epuop, 75% a30BOK ObIIIO 0OGHAPYKEHO I0)KHee
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group members in the spring pre-migration swarms- 3,
5 (Me=3) (Vishniakova et al.2013) and also exceeds the
average year figures for the south-eastern Crimea — 4, 1
(Me=3) (Gladilina 2012).

The major behavioral types of the harbor porpoise
were scout-hunting activity and movement (see Tab).

The spring transition of the migrating groups of the
harbor porpoise mostly took place in the northern direc-
tion — 95% of the groups were moving from the Kerch
Strait to the Sea of Azov (see pic.). In the autumn period
only 55% of the observed groups were moving in the gen-
eral southern direction of the migration. The tendency to
move in the reversed direction — from the Kerch Strait to
the Sea of Azov might be connected to the time-phased
migration of the fish species, which serve as food items
to the harbor porpoise, out of the Sea of Azov (Black Sea
and Sea of Azov biological resources condition 1995).
Thus the groups of the harbor porpoise which entered
the Strait earlier, together with the first fish stocks, were
coming back forward to the following stocks.

In the spring time the groups of the harbor porpoise
were discovered more often 10 degrees further north
than in the autumn time (the difference between spring
and autumn azimuth by Mann-Whitney criteria is valid,
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Ta671. PasMepsl TPyl i IIOBefieHNe a30BKM B KepueHCKOM IIpo/IviBe BO BpeMsI Ce30HHBIX MUTPALMIL.
Tab. Group sizes and behavior of harbor porpoise in the Kerch Strait during seasonal migrations.

Ceso0H / Season Becna / Spring Ocenp / Autumn
Xapakrepucruka / Characteristic 2009 2010 2011 2010 2011
Konmmyectso rpynmn 65 54 70 74
Number of groups
Komriectno ocobeit 560 610 344 395 427
Number of specimens
Cpenuuit pa3mep rpyIi (3a ce30H) 9,4 6,7 5,8 6
Mean group size (during season) (Me=7) (Me=8) (Me=5) (Me=3) (Me=5)
Cpepnnuit pasMep rpyni (IMK MUTPALIVN) 13,6 10,5 9,3 9,8 7
Mean group size (peak of migration) (Me=11) (Me=10) (Me=7,5) (Me=7) (Me=6)
MaKCMMaI'{bH]:II/I pasMep TPyl 55 30 35 30
Maximum group size
HOBeI[eHI{Ie — «KOPMIICHHE» 40 3 58 5
Behavior — «feeding»
HOBe,HeHI'/Ie — «IIepeMeleHIe» 25 2 1 ”
Behavior — «movement»

M. PoHapb, YTO CBA3aHO C MACCOBBIM IOIXOOM MUTPH-
PYIOIIMX >KMBOTHBIX C Y€PHOMOPCKOII CTOPOHBI IIPO/IN-
B4, 3 OCEHDBIO YBEMMUINBANIOCh KOIMYECTBO PETUCTPaLViA
ceBepHell Mbica (42%) 3a cuéT MPUOBIBAIOIUX CO CTO-
POHBI A30Bckoro MOpA TpynIl >XMBOTHBIX, XOTA TOXeE
npeo6/agamt BCTPEUM C I0r0-BOCTOYHON CTOPOHBI (OT-
M4yie BECeHHUX ITOKa3aTesIeil 10 KPUTEPUIO XU-KBagpaT
JOCTOBEPHO OT/IMYAEeTCs OT OCeHHMX p<<0,001).

Ipymmel MOpPCKMX CBMHeN Habmofamm Ha paccTosi-
Hym 50-2500 M ot Gepera, Hap rrybuHaMu 6-8 M (puc.):
BecHOM B 91% cnydaeB Ha paccTosHuu cpbime 500 M
ot Gepera, a ocenplo — B 75% ciy4daes. IIpu xpyrioro-
OMYHBIX O€peroBbIX HAOGMIONEHMAX B OrO-BOCTOYHOM
KpbIMy OCHOBHOE KONMMYECTBO MOPCKMX CBMHEN TaKXe
Habroany Ha paccrosiHuu cbiine 500 m ot Gepera (Ia-
mvnuHa 2012).

CpepgHAA IIPOJODKUTEIBHOCTh HAOMIONEHMIT 3a
TPYIIIaMI MOPCKIX CBMHEI B BeCEHHee BpeMsI COCTaBH-
ma 26 MuHyT (Me=12), a B ocenHee Bpems — 20 (Me=4).

BepoAaTHOCTD 060HAPY>KEHNUA TPYIII MOPCKUX CBUHEN
3aBICHUT OT YC/IOBMIT HAOIIOEHIIT ¥ TO{BEP>KeHa BIINs-
HUIO CyOBEKTVBHBIX (PaKTOPOB.

Boisogpl. CpoKM BeCEHHNMX MUTPALINIT MOPCKMX CBU-
Hell B KepueHCKOM MponyBe KakK IPaBIIO OTPaHNYEHBI
HayajloM MapTa — arpesieM (IepBble UKy Ipu +3-4 °C,
ocHoBHble — Tpu +7 °C), a OCEHbI0O MUTPALIUY IIPOXO-
IAT B CeHTs16pe-HOs0pe (¢ OCHOBHBIM MUKOM Ipy +14-
15 °C). Pa3Meppl MUTPUPYIOMIMX B IPOJIMBE IPYIIII CYIIe-
CTBEHHO IIPEBBIMIAIOT CPENHErofioBble CpefHNe 3Hade-
HUA 1A 1oro-BoctouHoro Kpeima. B BecenHmit nepuon
A7IS1 MUTPALIMIT MOPCKOJI CBMHDBY B KepueHCKOM IponBe
OTMedeHsI 60/Iee KPYIIHbIE, 4eM OCEHBIO, CPeHIe Pa3Me-
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p=0,02): spring Me=100°, autumn Me=110°. However, by the
number of the group members in spring period 75% of the
dolphins of the Sea of Azov were observed to the south from
the Fonar’ cape which can be explained by the mass migra-
tion of the animals from the Black Sea side of the Strait. In
autumn the greater number of the registrations belonged to
the waters north from the cape (42%) because of the animals
arriving from the Sea of Azov, although there were registered
members at the south-northern side (the difference of the
spring data from the autumn data is valid according to the
chi-square test p<<0.001).

The groups of the harbor porpoises were observed in
50-2500m from the shore over the depths of 6-8m (Pic.): for
91% cases in spring in a distance of more than 500m from the
shore and 75% cases for autumn. During the all year round
shore observations in the south-eastern Crimea the majority
of the harbor porpoises were registered in a distance of more
than 500m from the shore (Gladilina 2012).

The average duration of the harbor porpoise groups obser-
vations during the spring time was 26 minutes (Me=12) and 20
minutes (Me=4) during the autumn time.

The probability of harbor porpoise group discovery de-
pends on the observation conditions and is affected by the
influence of the judgmental factors.

Conclusions. The terms of the harbor porpoise spring
migration in the Kerch Strait are usually constrained to the
time of the beginning of March and April (the first peaks at
+3-4 °C, major peaks at +7 °C). Autumn migrations occur in
September-November (with the major peak at +14-15 °C).
The sizes of the groups migrating in the strait significantly
exceed the annual yearly data for the south-eastern Crimea.
During the spring period the registered average harbor por-

Mopckune mnekonutawwme fonapktmuku. 2015. Tom 2



Savenko O.V. et al. Spatial-temporal patterns of the harbor porpoise’s (Phocoena phocoena relicta) distribution in the Kerch Strait

PBI TPYIIL: UX IepeMelleHNe IPOMCXOAUT IPaKTUIeCKN
VICK/IIOYUTE/IbHO B CEBEPHOM HallpaB/IeHUM — U3 IIPOJIK-
Ba B A30BcKoe Mope. OCeHbIO 4acTb I'PYIIT a30BOK BbI-
XO[UT B IIPOJIUB C IIEPBBIMM MUTPUPYIOIIMMIU KOCAKAMU
PpbIODL, a 3aTeM BO3BpAIAeTCsl HAa BCTPEUy CIEAYOLINM
KocsaKaM. B 91% cnmy4yaeB BecHOM U 75% OCEHBIO, TPYII-
Bl OTMEYAIOTCSI Ha paccTossHmu cBbiite 500 M oT 6epera,
Haj ry6rHaMu 6 M 1 6oree.

ABTOpBI BBIp@XAOT O/MarOJAPHOCTD 3a IOMOLIb
B pabore u npenocraBrenHsle cBegeHus I1.E. Tompau-
Hy, H. Tperense, P.B. boposuxosoii, A.A.Konpgakosy,
E.I1. Oneitaukosy, E.M. Cranuurpaackomy, O.B. Illna-
xosoit u V1.V, [IseBepuny.

poise migrating groups were bigger than those of the autumn
period: their transition proceeds almost exclusively in the
northern direction from the Kerch Strait to the Sea of Azov.
In the autumn the part of the Sea of Azov dolphins enters the
Strait together with the first migrating fish stocks and then
comes back facing the next stocks. In 91% of the spring and
75% of the autumn cases the groups are registered in a dis-
tance of more than 500m from the shore over the depths of
6m and more.

The authors would like to express gratitude for the as-
sistance and the data provided to Goldin PE., Tregenza N.,
Borovikova R.V, Kondakov A. A., Olejnikov E. P, Stalingrad-
skji E. 1., Shliakhovaja O. V. and Dzeverin I.1.
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