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Pedepar:

1. luceprarifina po60oTa MpucBsYeHa BUSBJIEHHIO TPOCTOPOBO-4aCOBUX 3aKOHOMiPHOCTE aKTUBHOCTI
JOPHOMOPCBHKOI MOPCHKOI CBUHI Ta OLiHIi BUKOPUCTaHHS OCEJIUIL MOPCbKUMU CBUHSIMY, 1110 TIOKpAIIly€ TIIaHyBaHHS
3axX0JliB iX 0XOpoHU. YopHOMOpChKa MopchbKa cBuHs (Phocoena phocoena relicta) — migBug MOPCBKOi CBYHI,
romupenuit ume B YopHOMY MOpi Ta MPUJIET/IUX BOJIAX. 11 3arpoKyIoTh 3a6pyIHEHHS MOPS, T IBOIHMI IyM Ta
BUIIaJIKOBa 3arubeJsib y 3HapsAIsx pubaibCcTBa (MPUiIoB). MOPChbKi CBUHI MPOSIBIISIIOTH IOTAMINBY [10BEIHKY, 11O
YCKJIQ[IHIOE iX JocifKeHHs. B 11iil po60Ti 3 BUKOPUCTAHHSIM JAaHUX 3 MiXKHAPOLHOTO MIPOEKTY ITaCUBHOTO
akyctuaHoro MmoHitopuHry BlackCeTrends ce3oHHi Ta J060Bi 3MiHM aKyCTUYHOI aKTUBHOCTI MOPCBKOi CBUHI

ITPOAHaJTi30BaHO Ta OLIIHEHO B KOHTEKCTi Ce30HHUX MTePeMillleHb Ta MOBeIiHKN HaWBaKJIUBIIINX 00’€KTIB ix



JKUBJIEHHS B MaciiTabax YopHoro mops. Bubipky 3 16,805 XBUJIMH NIPUCYTHOCTI KUTONOAI6HMX, MOPCbKUX CBUHE Ta
IenbdiniB, nepeBipeHo Bi3yaJbHO Ta OLIIHEHO Ha HAsIBHICTb XMOHO MO3UTUBHUX CUTHAJIIB. BU3HAUEHO 4acTKy XUOHO
NIO3UTUBHUX CUTHAJIIB, SIKa BUSIBUJIACS TOCTaTHHO HU3BKOIO [JIl TOTO, 06 YMOKJIMBUTYA BUKOPUCTAHHS HAboPy
IAHUX 6€3 MIONEPeNHbOrO pejaryBaHHs. KpimM Toro, BU3Ha4€HO OCHOBHI JIKepeJla XUOHO MO3UTUBHUX CUTHAJIB. B
XO0Jli pOOGOTH BUSIBJIEHO CE30HHI Ta 1060Bi 3aKOHOMIPHOCTi aKTUBHOCTi MOPCBKUX CBUHEM, SIKi Bilpi3HsIncs Mk
parionamu YopHOro Mops. Y NMiBAEHHO-CXiIHI YacTuHi YOPHOro MOp4 aKyCTUYHA aKTUBHICTh MOPCBHKOI CBHHI
[IEPEBAKHO IIPOSIBJISETLCS 3 CIUHS 110 TPABEHD 3 [IKOM Y KBiTHi. TaKuil C€30HHUI PO3IIOLiJ Y3rOIKY€ETbCH i3
CE30HHOIO Mirpali€ero Xamcy, sKa MepeMilyeTbCs 3 3MMOBHUX MiCLb HEPECTY B TEIIIMNX BOAAX Y MiBAEHHO-
CXiZJHOMY PETiOHi 10 MiCLlb HAaryJly Ha IPOAYKTUBHOMY MiJIKOBOJAHOMY MiBHIYHO-3axigHOMY wmesbdi. Y 1060BUX
pUTMax y IiBAEHHO-CXiiHi} yacTuHi YOpHOro MOps epeBakae HiuHa aKTUBHICTD, 1O CIIiBIANA€ 3 JOOOBUMU
BEPTHMKAJIBHUMU MirpanisiMu xaMcu. MOpchbKi CBUHI Y 3axifHill yacTvHi YHOpHOro MOps MalOTh 6iMOIAIbHUI
XapaKTep Ce30HHOI aKyCTUYHOI aKTUBHOCTI 3 IiKaMy y KBiTHI Ta OBTHi. [J060Ba aKTUBHICTB, 5K i B MiBIE€HHO-
CXiITHOMY perioHi, nepeBakHO HiyHa. Ha niBHiYHO-3axifHOMY 1esb}i aKyCTUYHY aKTUBHICTb MOPCBKOI CBUHI
[IEPEBAKHO BUSIBJIEHO Y TEIUIMH N€PioJ, pPOKY 3 KBiTHS I10 )KOBTEHb. JJOOOBUII PUTM BUSIBUB aKTUBHICTb II€PEBASKHO
IIPOTATOM CBITJI0i TOpY 706U 3 IBOMA MiKaMU: MEHIIMM Ha CXOZi COHIIS Ta GilbIINM NEpe]] 3aX040M COHI, i BiH
MOAi6HMI 10 JOOOBUX BEPTUKAIbHUX Mirpaliii mrpora. 3arajioMm pe3ysbTaTy JOCTiIKeHHS [T0Ka3yIoTh, 0 340614
€ HallBKJIMBilIMM (paKTOPOM CE30HHOI Ta IEHHOI AUHAMIKM aKyCTUYHOI aKTUBHOCTI MOPCbKOi CBUHI. Ha akycTuyHy
aKTMBHICTb MOPCBKOI CBYHI B IiBHIYHO-3axiIHill YaCTUHI YOPHOro MOps 3HaYHO BIUIMBAIOTh MiCALb POKY Ta
TemriepaTtypa Boau. Kpim Toro, 3HauymyumMy BUSIBUIKUCH iHIII (PAaKTOPU — IPUCYTHICTb esbQiHiB, BicTaHb 10
isobaTtu 20 MeTpiB, roJInHa, TUIT JOHHUX BinkiamiB Ta gasza Micsus. PIMOBipHo, TeMIlepaTypa € IOKa3HNKOM
IIPUCYTHOCTI 00’€KTiB )XUBJIEHHS. BUSBIIEHO yIO#L00aHHS MOPCbKMMU CBUHSIMUA OKPEMUX THUIIIB JOHHUX BiJKJIATiB —
OKpEeMO IiCKy 260 OKpeMO MYy, 11J0 MO>Ke OyTH IOB'sI3aHe 3 0COOJINBOCTSIMU GEHTOCHUX O0'€KTIB JKUBJIEHHSL.
[TpucyTHicTb genbdiHiB Mae 3HAUYIIMI HETaTUBHUM 3B'A30K i3 IPUCYTHICTIO MOPCHKUX CBUHEH, 110 Y3TOIKYETHCS 3
Bi3yaJIbHUMU CIIOCTEPEXEHHSIMM aBTOPA: MOPChHKi CBUHI YHUKaU 6i7106040K y I'puropiBcbkomy umai (Ykpaina).
[TokazaHo BIMB a3y Micslist Ha aKyCTUYHY aKTUBHICTb MOPCBKOI CBUHI, TOJi SIK OCBiTJIeHiCTb Mics sIK pakTop
HE BUSIBUJIA BIUIMBY HA Mogelli. Lle Moxke 03HavaTy, 110 HAa aKTUBHICTb MOPCBHKMX CBUHEN BILJIMBAE HE CBITJIO Bifl
Micsig, a skuiich iHmuMiA Mop’ss3aHui 3 Micsiiem ¢gakrop. 3arajsom, poboTa M TBepAna iler0 BUCOKOI
HEOJHOPIHOCTI peakiiii MOPCbKUX CBMHEN Ha (PaKTOPY HABKOJIMIIHBOTO CEPENIOBUINA i T€, 1110 FTOJIOBHUM CEpel
HUX MOXe 6yTU 310614, CTaTUYHUI NACUBHUM aKyCTUYHUI MOHITOPUHT, 3aCTOCOBAHUI Briepiie B YOpHOMY MOpi,
[TI0Ka3aB CBOIO NOLIbHICTD Y AOCIIPKEHHI €KOJIOTii MOPCBKUX CBUHEN. PI3HOMaHITHICTE TPOCTOPOBO-4aCOBUX
3aKOHOMIPHOCTEN PO3INOIiTy MOPCBKUX CBUHEH, iX aKTUBHOCTI Ta BUKOPUCTAHHS OCEJIMIL ITOKa3aHO B MEKax LI1JIOro
YopHOTro MOPpsl, O CBiUNATB IIPO BUCOKY €KOJIOTIYHY IJIACTUYHICTh LIUX MOPCBKUX CCaBLiB B OOMEXXEHOMY apeaJli.
J17151 9OpHOMOPCHKOI MOPCBKOi CBUHI BIEpLIE OyJI0 BUSIBJIEHO PiKiCHUI — JE€HHUI — TUI 1060BOi aKTUBHOCTI.
KUTONOAI6HMX. Pe3ysibTaT, OTpUMaHi B 11ill po6OTi, MOXKyTb OyTH BUKOPUCTaHI [1J1s1 OL[iHKY IIPUPOLOOXOPOHHOIO
CTaTyCy MOMyJALiil YOPHOMOPCBEKOI MOpchbKOi cBrHI y MCOII Ta YepBoHii KHM3] YKpaiHu. BoHM KOpUCHI AJ1s
IJIAaHYBaHHS [IPUPOJJOOXOPOHHNUX 33aX0ZiB, 0COOIMBO B [IisIX, HAITPaBJIE€HUX HA 3MEHIIEHHS [IPUJIOBY. 3HAHHS IIPO
HEeTUIOBUI 17151 HOPHOro MOpsI XapaKTep aKyCTUYHOI aKTUBHOCTI MOPCBKOi CBUHI € 10Ka30M HEOOXigHOCTI
[epeBeeHHs NEPCIIEKTBHOI AJ1s aHasli3y akBaTopii «[liBHIYHO-3axifgHi BOOK HaBKOJIO MilJAHNUX OCTPOBIB i Kic» B
CTaTyC BaXJIMBOI 1151 MOPCbKUX ccaBliB (IMMA). Habip akyCTUYHMX JaHUX, 3I0paHUX Y LIbOMY JOCJTiIKEeHH], CTaB
[IepIIOI0 aKYCTUYHOIO 623010 aHUX MOHITOPUHTY KUTOIOAIOHUX B YKpaiHi, i BiH € OCHOBOIO [J1s1 TOJAJIbIINX

IOCHiIKeHb 0COOJIMBOCTEN aKyCTUYHO]I [TOBEIiHKA YOPHOMOPCHKUAX 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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