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PO3I0iJ i OXOpOHA
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Pedepar:

1. luceprarniiina po60oTa MpuUcBsYeHa BUSBJIEHHIO TPOCTOPOBO-4aCOBUX 3aKOHOMIpPHOCTE aKTUBHOCTI
YOPHOMOPCBKOI MOPCBKOI CBUHI Ta OLiHII BUKOPUCTAHHS OCEJIUIL MOPCbKMMU CBUHSIMU, 1110 MTOKPallye IJIaHYyBaHHS
3ax0/1iB ix oxopoHu. YopHoMopchka MopcbKa cBuHs (Phocoena phocoena relicta) - mifBug MOpCbKOi CBYHI,
rnomupenuit uie B YopHOMY MOpi Ta PUJIET/IUX BOJAX. 11 3arpoyIoTh 3a6PyIHEHHS MOPS, TIBOIHMIA IIyM Ta

BUIIAJIKOBA 3arubesib y 3HapsAIsIX pUOaIbCTBA (IPUJIOB). MOPCBKi CBUHI MPOSIBIISIIOTh IOTAMINBY [IOBEIIiHKY, 1O



YCKJIQOHIOE IX NOCiIKeHH. B 11iil po60Ti 3 BUKOPUCTAHHSIM JAHUX 3 MiKHAapOJHOTO IIPOEKTY IIACHBHOTO
akyctuuHoro MmoHitopuHry BlackCeTrends ce3oHHi Ta J060Bi 3MiHN aKyCTUYHOI aKTUBHOCTI MOPCBKOi CBUHI
[TPOaHaJIi30BaHO Ta OLIiHEHO B KOHTEKCTi Ce30HHUX MepeMillleHb Ta MOBeIiHKN HaWBaKJIUBIIIUX 00’€KTIB ix
JKUBJIEHHS B MaciiTabax YopHoro mops. Bubipky 3 16,805 XBUJIMH NPUCYTHOCTI KUTONOAIO6HMX, MOPCbKUX CBUHE Ta
nenb@iHiB, IepeBipeHo Bi3yalbHO Ta OL[iHEHO Ha HASBHICTb XMOHO MO3UTUBHUX CUTHAJiB. BU3BHaY€HO 4aCcTKy XUOHO
NIO3UTUBHUX CUTHAJIIB, IKa BUSIBUJIACS JOCTATHHO HU3BKOIO JI1 TOTO, 06 YMOKIMBUTYA BUKOPUCTAHHS HAboOPy
IAaHUX 6€3 NIONEPeIHbOro pejaryBaHHs. KpimM Toro, BU3Ha4eHO OCHOBHI JiKepeJia XUOHO MO3UTUBHUX CUTHAIB. B
XOZi po60TH BUSIBJIEHO CE€30HHI Ta 10OOBi 3aKOHOMIPHOCT] aKTUBHOCTI MOPCBKUX CBUHEM, SIKi BiPi3HSINCS MiX
paiionamu YopHOro Mops. Y NMiBAEHHO-CXiHiN YacTuHi YOPHOro MOps aKyCTUYHA aKTUBHICTb MOPCBKOI CBHHI
[IEPEBAKHO IIPOSIBJISETHCS 3 CiUHS 110 TPABEHD 3 [IKOM Y KBiTHi. Takuil C€30HHUI PO3IOLiJ Y3rOIKy€ETbCH i3
CE30HHOI0 MIrpallielo XaMCH, sIKa epeMilllyeTbCs 3 3MMOBHUX MiCLlb HEPECTY B TEIJIIIMX BOJAX Y MiBAEHHO-
CXiZIHOMY PETiOHi 10 MiCLlb HAaryJly Ha IPOAYKTUBHOMY MiJIKOBOJHOMY MiBHIYHO-3axigHOMY wesbdi. Y 1060BUX
pUTMax y IiBAEHHO-CXiiHi} yacTuHi YopHOro MOps epeBa’kae HiuHa aKTUBHICTD, 1O CIIiBIANA€ 3 JOOOBUMU
BEPTUKIbHUMU MirpalisiMu xaMcyu. MopchbKi CBUHI Y 3axifgHill yacTiHi HOpHOro MOps MaloTh 6iMOJaIbHUI
XapaKTep CEe30HHOI aKyCTUYHOI aKTUBHOCTI 3 MiKaMy y KBiTHi Ta OBTHi. [J060Ba aKTUBHICTb, SIK i B MiBIEHHO-
CXiTHOMY perioHi, nepeBakHO HidHa. Ha niBHiYHO-3axifHOMY 1esbdi aKyCTUYHY aKTUBHICTb MOPCHKOI CBHHI
NI€PEBaKHO BUSIBJIEHO Y TEIJIMI M1E€PioJ; POKY 3 KBiTHS 10 )KOBTE€Hb. JJ0OG0OBMI1 PUTM BUSIBUB aKTUBHICTb IIEPEBAXKHO
IIPOTATOM CBiTJI0i TOpY 706U 3 TBOMA MiKaMU: MEHIIMM Ha CXOJi COHIIS Ta GilbIINM NEpe]] 3aX040M COHIIS, i BiH
NoAiGHMI 10 JOGOBUX BEPTUKAJIbHUX Mirpaliii mmnporTa. 3arajioMm pe3yibTaTy JOCTiIKEHHS [10Ka3yIoTh, 0 350614
€ HallBaxXIUBilIMM (paKTOPOM CE30HHOI Ta IEHHOI AUHAMIKY aKyCTUYHOI aKTUBHOCTiI MOPCbKOi CBUHI. Ha akycTuyHy
aKTMBHICTb MOPCBKOI CBYHI B IiBHIYHO-3axiHill YaCTUHI YOPHOro MOps 3HaYHO BILUIMBAIOTh MiCSLb POKY Ta
TeMIepaTrypa Bogu. Kpim Toro, 3Hauymyumu BUSIBUJINCH iHIII (PaKTOPU — IPUCYTHICTD AeybQiHiB, BiCTaHb 10
isobatu 20 MeTpiB, roJInHA, TUIT JOHHUX BinkiaamiB Ta gasza Micaus. I?IMOBipHo, TeMIlepaTypa € NOKa3HUKOM
IIPUCYTHOCTI 00’€KTiB )XUBJIEHHS. BUsIBIIEHO yIIO06aHHSI MOPCbKMMU CBUHSIMUA OKPEMUX THUIIIB JOHHUX BiKJIaTiB —
OKPEMO IIiCKy a0 OKpEeMO MyJly, IO MOXKE OYTH IOB'I3aHEe 3 0COOJIMBOCTSIMU OEHTOCHUX O0'€KTIiB KUBJIEHHS.
[IpucyTHicTb AenbQiHiB Mae 3HAUYyMIMI1 HETAaTUBHUM 3B'S30K i3 IPUCYTHICTIO MOPCHKUX CBUHEH, 1[0 Y3TOIKYETbCS 3
Bi3yaJIbHUMU CIIOCTEPEXXEHHSIMU aBTOPA: MOPChHKi CBUHI YHUKaU 6i7106040K y I'puropicbkomy aumai (Ykpaina).
[TokazaHo BrMB a3y Micslist Ha aKyCTUYHY aKTUBHICTb MOPCBKOI CBUHI, TOJi SIK OCBiTJIeHiCTb Mics sIK pakTop
He BUSBWJIA BIUIMBY Ha Mogeli. lle Mo>ke 03HaudaTy, 10 Ha aKTMBHICTb MOPCBKUX CBMHEN BILIMBAE HE CBITJIO Bif,
Micsiig, a skuiich iHmuMin nos’ss3anui 3 Micsiem ¢akrop. 3aranom, poboTa M TBepANIa i1er0 BUCOKOI
HEOJIHOPITHOCTi peakiiili MOPCbKUX CBUHE Ha (PaKTOPU HABKOJIMIIHBOTO CEPEIOBUIIA i Te, 110 TOJIOBHUM Cepes,
HUX MOXe 6yTH 300614. CTaTUYHUI IAaCMBHUM aKyCTUYHUI MOHITOPUHT, 3aCTOCOBaHUI BIepiie B HOpHOMY MOPI,
I10Ka3aB CBOIO JOLIBHICTb Y AOCIIIKEHHI €KOJIOTii MOPCbKUX CBUHEN. PI3HOMaHITHICTb IIPOCTOPOBO-4aCOBUX
3aKOHOMIPHOCTEN PO3NOIiTy MOPCBKUX CBUHEH, iX aKTUBHOCTI Ta BUKOPUCTAHHS OCEJIMIL, ITOKa3aHO B MEXKax LIiJIOro
YopHOro Mopsl, 1O CBiUATB IIPO BUCOKY €KOJIOTIYHY [JIACTUYHICTh LIUX MOPCBKUX CCaBLiB B 0OMEXXEHOMY apeaJti.
J17151 9OpHOMOPCHKOI MOPCBKOI CBUHI BIEpLIE 6yJI0 BUSIBJIEHO PiKiCHUI — JE€HHUI — TUI 1060BOi aKTUBHOCTI.
KUTOIOAI6HMX. Pe3ysipTaT, OTpUMaHi B 11ili po6OTi, MOXKyTb OyTH BUKOPUCTaHI [1J1s1 OL[iHKY IIPUPOLOOXOPOHHOIO
CTaTyCy MOMyJALiil YOPHOMOPCBEKOI MOpChbKOi cBMHI y MCOII Ta YepBoHii KHU3] YKpaiHu. BOHM KOpUCHI AJ1s1
IJIAaHYBAaHHS [IPUPOJJOOXOPOHHHUX 33aX0ZiB, 0COOIMBO B [IisIX, HAITPaBJIE€HUX HA 3MEHIIEHHSI IPUJIOBY. 3HAHHS IIPO
HEeTUIOBU 17151 HOPHOro MOpsi XapaKkTep aKyCTUYHOi aKTUBHOCTI MOPCBKOi CBUHI € I0Ka30M HEOOXigHOCTI
[epeBeeHHS NIEPCIIEKTBHOI AJ1s1 aHali3y akBaTopii «[liBHIYHO-3axifgHi BOOK HaBKOJIO MillJAHUX OCTPOBIB i Kic» B
CTaTyC BaXXJIUBOI AJ1s1 MOPCbKUX ccaBliB (IMMA). Habip akyCTMYHUX JaHUX, 3i0paHUX y LbOMY JOCJIiIPKEHH], CTaB
[IEpIIOI0 aKYCTUYHOIO 623010 TaHNX MOHITOPUHTY KUTOIOAIOHUX B YKpaiHi, i BiH € OCHOBOIO [J1s1 TOJAJIbIINX
IOCHiIKeHb 0COOJIMBOCTEN aKyCTUYHO]I [TOBEIiHKY YOPHOMOPCHKUX MOPCBKUX CBUHEN.

2. The dissertation is focused on uncovering spatiotemporal patterns of activity and assessing habitat use of the
harbour porpoise in the Black Sea to help inform conservation. Black Sea harbour porpoise (Phocoena phocoena
relicta) is a small cetacean, a subspecies distributed only in the Black Sea and adjacent waters. It is threatened by



pollution, noise, and bycatch. Black Sea harbour porpoises behave cryptically, making the investigation of the
ecology of this species challenging. Taking advantage of the very large dataset from the international passive
acoustic monitoring BlackCeTrends project (2020-2022), seasonal and diel variation in harbour porpoise acoustic
activity was interpreted in the context of the movements and behaviour of their key prey species at the scale of the
whole region. A total of 16,805 Detection Positive Minutes of harbour porpoise presence were validated manually
by the author; error-rates of false-positive signals were determined. The main sources of error for each species
group were identified, and the associated error-rates were estimated, which confirmed that the data could be
used without editing. Strong seasonal and diel patterns were found, which varied between regions. In the south-
eastern part of the Black Sea, harbour porpoise acoustic activity was higher from January to May, with a peak in
April. This pattern reflects the seasonal anchovy migration from the winter spawning grounds in warmer waters in
the south-eastern region to feeding grounds on the productive shallow Northwest Shelf. The diel pattern showed
strong nocturnal acoustic activity, which is consistent with anchovy vertical migration. On the Northwest Shelf,
harbour porpoise acoustic activity was mostly recorded during the warm period from April to October. The diel
pattern showed activity mainly during daylight with two peaks: a smaller one at sunrise and a larger one before
sunset. This pattern is similar to the vertical migrations of sprat. Porpoises on the western side of the Black Sea
exhibited a bimodal seasonal pattern in acoustic activity, with a larger peak in April and a smaller one in October.
Such a pattern suggests a transition between the two extreme patterns observed in the seasonally contrasting
south-eastern and north-western parts of the Black Sea. Diel activity was primarily nocturnal. Overall, the results
of the study were consistent with prey being the important driver of seasonal and diel dynamics of harbour
porpoise acoustic activity. The main covariates influencing harbour porpoise acoustic activity in the north-
western Black Sea were month and temperature. Several other covariates - Detection Positive Minutes of dolphin
presence, distance to the 20 metre depth contour, hour, type of seabed and moon phase, were also found to be
significant. Temperature is suggested to be a proxy for prey presence. Preference of porpoises for the seabed
types sand or mud was found, which could be connected with benthic prey. Detection Positive Minutes of dolphins
showed a negative correlation with porpoise DPMs, which aligns with the visual observations of the author:
porpoises avoiding common dolphins in Hryhorivsky estuary (Ukraine). Moon phase influenced acoustic activity of
harbour porpoise but moon illumination did not. This could mean that it is not the amount of light that influences
harbour porpoise activity but another factor, such as spring and neap tidal cycles, or distance from the Earth.
Generally, this work supported the idea of high heterogeneity in harbour porpoise responses to the environment
with prey being the key driver for that. Static passive acoustic monitoring, used for the first time in the Black Sea,
showed its value in research on ecology of the harbour porpoise. A new tool for passive acoustic monitoring, the F-
POD, has been validated and its effectiveness demonstrated. Diverse spatiotemporal patterns of porpoise
distribution, activity and habitat use were shown within a single water mass, providing evidence for high ecological
plasticity of a marine mammal in a limited range. An unusual type of diel activity associated with daytime was
discovered for the harbour porpoise. The results obtained in this work can be used in assessing the conservation
status of the Black Sea harbour porpoise populations in the IUCN and Red Book of Ukraine. They are useful for
planning conservation measures in this region, especially in bycatch mitigation actions. Knowledge about the
atypical diel pattern of harbour porpoise acoustic activity could inform conservation in helping to establishing an
IMMA site in the waters of the current area of interest “North-western waters around sandy islands”. The dataset
generated in this study, is the first acoustic database of cetacean monitoring in Ukraine and could be used for
further detailed investigation of Black Sea harbour porpoise acoustic behaviour.
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