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LUenb paboTbl: OLLeHKA BOCMPOM3BOACTBA MPEHNAHACKOrO TIoNeHs 6€10MOpCKOi nonynaumm Ha nbaax benoro mops
B Nepuof, BeceHHero pasmMHoxenus B 2023 n 2024 rr.

MeToabl: aBMay4ET rpeHNaHACKoro ToneHs B benoM Mope ¢ npumMeHeHneM 6ecnunoTHbIX BO3AYLWHbIX CYAOB Ca-
MONETHOrO TUNA AN OLEHKU YUCIEHHOCTM npunnoaa. [lpuMeHeHa MeToAMKA MYNbTUCNEKTPaNbHOrO aBuayyéTa,
KOTOPas 3aK/Il4YaeTCs B CbEMKE 3anéxeK TIONeHeN CUMHXPOHHO B MHMPAKpacHOM M BUAMMOM 061acTax CNeKTpoB.
O6paboTka AaHHbIX M PAaCcYET YUCNIEHHOCTU ocyLLecTBaanack no ¢gororpadusam suaumoro n UK-gruanasoHax ¢ no-
MOLLbIO MpeaBapuTeNnibHo 06y4eHHOM HeripoceTu B nporpamme Python ¢ ucnons3osaHnem moayns Yolo v4. OueHka
YUCNEHHOCTM NPUNIOAA FPEHNAHLCKOrO THNEHS HA 06CNef0BAHHOM aKBaTOPUM NPOBOAUAACH MO METOAY Pa3aeb-
HoM 3kcTpanonsumu. O6LLas YNCNEHHOCTb TPEHNAHACKOrO TNEHS OLLEHUBANACh NOCPEACTBOM KOrOPTHOMO aHanu3a
C YY4ETOM eCTeCTBEHHOM CMEPTHOCTU Pa3HbIX MOKONEHU.

HoBu3Ha - nonHomacwTabHasg MynbTMCNEKTpanbHas cbéMka B benom mMope ¢ npumMeHeHneM OgHOBPEMEHHO He-
ckonbkux BBC. ABToMaTnyeckas o6pabotka 60nbloro 06véMa LMdpoBbIX POTOCHUMKOB B ONTUYECKOM U MHpa-
KPacHOM AMana3oHax C MPUMEHEHMEM TEXHONOMMM KOMMbIOTEPHOIO 3peHUS AN MOMCKA M Pacno3HABaHMS XUBOT-
HbIX HA CHUMKaX.

Pe3synbraTt: 06LWas YyncneHHoCTb rpeHnaHackoro TioneHa B 2024 r. coctasuna 1548 840 3k3., B TOM uucne
141 692%8 696 weHkoB. OueHka nononHeHus 2023 r. 6bina HUXE U OLeHeHa Ha ypoBHe 124645 + 20774 weHKoB.
PacnpeneneHue 1 ypoBeHb CMEPTHOCTM LLLEHKOB FPEHNIAHACKOrO ToNeHs Ha aperidyowmnx nbaax benoro mops
B MapTe - anpene onpeaenstTcs nefoBoi 06CTaHOBKOM, CHOPMUPOBABLLIENCS NOL BO3AENCTBMEM BETPOB U Te-
YyeHuin. MexronoBble KonebaHUs YNCNEHHOCTU NONOAHEHMS TPeHNAHACKOrOo ToleHs 06yCNOBAEHbl YNCAEHHOCTHIO
MOIOBO3pPESbIX CAMOK, Y4ACTBYIOLMX B PAa3MHOXEHUMU.

MpakTnueckaa 3HAYMMOCTb: NONYYEHHbIE AaHHblE BYAYT UCMONb30BaHbl A5 OLEHKU YUCNEHHOCTM BenoMopCKoi
nonynsauMu rpeHNaHACcKoro THAEHS U pa3paboTku pekoMeHAaLUmMi No eé COXPAHEHUIO U PaLMOHANbHOMY UCMOb-
30BaHuI0.

KnioueBble cnoBa: rpeHnaHackuii TioneHb, benoe Mope, aBuayyér, nononHeH1e, NonynaLmMs, YNCNEHHOCTb, HEpOo-
ceTb.
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The aim of the research to assess the pup production in the harp seal population in the White Sea in 2023
and 2024.

Methods. An aerial survey of marine mammals to assess the abundance of pups and adults of the White Sea
harp seal population using unmanned aerial vehicles/drones (UAVs) was conducted over the areas of drifting
ice in the White Sea. A multispectral technique was applied which consisted in simultaneous photographing
of the sea surface done with a high-resolution photo-camera and an infrared (IR) camera. Aerial survey data
(synchronized pairs of photo-and IR-images) were processed using the «Python» neural network with the «Yolo
v4» module. An assessment of harp seal pup production was carried out using the method of discrete extrapo-
lation. The harp seal population was calculated using cohort analysis takin into account of mortality by years.
Novelty. Full-scale multispectral aerial survey using several UAVs simultaneously. Automatic processing of huge
amounts of digital photographs in optical and infrared ranges using computer vision technologies to find and
recognize animals in photographs.

Result. The 2024 data provided a total number of the White Sea harp seal population of 141692 + 8696 new-
born pups and a total harp seal population estimate of 1548840 individuals. The 2023 assessment pup pro-
duction was lower and was estimated at 124645 + 20774 individuals. The distribution of harp seal pups on
the drifting ice of the White Sea in the winter-spring period is determined mainly by the ice conditions and
wind conditions. Interannual fluctuations in the number of harp seal pups are determined by the number of
mature females participating in reproduction.

Practical significance: the data obtained will be used to assess the size of the White Sea population of harp
seals and to develop recommendations for its conservation and rational use.

Keywords: Harp seal Pagophilus groenlandicus, White Sea, aerial survey, pup production, population, number,
neural network.
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BBEAEHUE

[peHnaHackun TioneHb Pagophilus groenlandicus
(Erxleben, 1777) 6enomopckoi nonynaunu (ganee pac-
CMaTpMBAalOTCS TONbKO MpeacTaBUTENM 3TOW monyns-
LMK) — BaXKHasi KOMMOHEHTa 3kocucTeMbl bapeHuesa
u benoro mopeii. [1o HegaBHero BpemMeHu 3ToT BUZ Obin
BaXKHbIM 0ObEKTOM 3BE€pOHOMHOrO NPOMBbIC/A, OCYLLECT-
BnsBlweroca Hopserunen u Poccuent [dopodees, 1951;
PenHeBckuit, 1999; lpeHnaHackuii ToneHs..., 2001; Jly-
KuH, OrHetos, 2011]. B skocucremax benoro u bapeHue-
Ba MOpEN rpeHNaHACKWUIA TIONEeHb SBASETCS XULWHUKOM
BbICILEro TPOOUYECKOr0 YPOBHS, KOHKYPUPYHOLLMM 33
KOpMOBble pecypcbl (pblby U 6€CN03BOHOYHBIX) C APY-
rMMU NAarodUNbHLIMU TIONEHAMU — KOIbYATON HEPMOW,
MOpPCKMM 33aMLLEM U CEpbIM TIOJIEHEM U OKa3biBAOWMUM
3HauYMTeNbHOE BAMSHME Ha 3anacbl MPOMBbICNOBbIX PblO
[CBeToues, CBeToueBa, 2018; Kopxes u ap., 2019]. 3Ha-
HWS O COBPEMEHHOM YUCIIEHHOCTU rPEHNAHACKOro Tone-
HS HeOOXO0AMMbI 4151 MOHUMAHUS ero posin B IKOCUCTEME
benoro u bapeHueBa Mopelt B yCI0BUSX NPOUCXOAALWMX
KMMATUYECKMX M3MEHEHUI U PaCTyLLero aHTPONOreHHo-
ro BO34eNCTBUS.

[Onsa pacyéTta obuwel YNCNEHHOCTHU FPEeHNAHACKOTo
THONIEHS NPUMEHSAIOT NOMYNSALUMOHHbBIE MOLENU, KITHYEBLIM
napamMeTpoM KOTOPbIX SBIIETCS OLLEHKAa BOCNPOU3BOA-
cTBa. B nepuop 1963-1991 rr. exxerogHoe nNonosHeHne
rpeHNaHACKOro THJIEeHS OLEeHUBANOCh NOCPEACTBOM a3-
pOodOTOCLEMKM MONOBO3PENbIX CAMOK Ha NbAY B Mepuos,
weHku [Potelov et al., 2003].

MOCKONbKY Y4aCTb WEHHbIX CAMOK B MOMEHT y4éTa
HaxoauTCs B BOAE, @ YCUNIUS MO NPOBELEHUIO CMIOLWHOW
CbéMku ctanu senuku [[Monos, 1971 a], To ¢ cepeamnHbl
1990-x rr. B benom Mope cTana npMMeHATbCS TPAHCEKT-
Hasg CbEMKA ANg yyéTa weHkoB. CbEMKY NPOBOAMAM C Ca-
MONIETOB Pa3fNMYHOro TMna u Beptoneta Mu-8. Motorpa-
duu 3anéxek genanu Ha yepHo-6enyo NNEHKY, a Tak-
xe Bupeo-NK-YO- guanasoHax [CBeToues, CBeToueBa,
2018].

B 1998 r. B benom mope 6bia BbiNOSIHEHA MOJIHO-
MaclwTabHas MynbTUCNEKTPANIbHAs aBUACEMKA LLLEHHbIX
3anéxek ¢ 6opta camonéra-nabopatopum AH-26 «ApKTu-
Ka» [YepHook u ap., 1999; 2000]. Oo 2013 r. «[TMHPO»
uM. H.M. KHMnoBMYa NnpoBEén AecaTb MynbTUCNEKTPasib-
HbIX AaBMAYYETOB YMCSIEHHOCTU TPEHIAHACKUX TIONEHEN
(B3pocnbix ocobert n npunnoga) Ha akeBaTopuu benoro
mops [Kopxxes, 3abasHukos, 2017]. Mo pe3ynbrataM 3Tmx
paboT, YUNCNEHHOCTD LWeHKOB B nepebie roapl (¢ 1998 no
2003 rr.) oueHnBanach Ha ypoBHe 286-330 Tbic. HaunHas
c 2004 r. OLEHKM YUCNEHHOCTU LLLEHKOB CTaNIM CHUXATb-
cq: 0o 234 toic. 8 2004 r., n go 122-123 teic. B 2005-
2008 rr. Mocnenytowme ase cbémkm B 2009 r.m 8 2010 1.
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nokasanu Hebonbluioe yBeMYEHNE YNCIEHHOCTU LLEH-
KoB (£o 157-163 Tbic.), 0aHaKo CbéMKa, NnpoBeaéHHaN
B 2013 r., cHoBa 3adMKCMpPOBaNa YMEHbLUEHNE YNCTIEH-
HocTu weHkoB fo 129 Teic. [lWadwmkos, 2015].

B nocnegHue roabl 6bicTpoe pa3BuTne 6€CnmnNoTHbIX
BO34YLWHbIX CyaoB camonétHoro tuna (BBC) Bkntounno
B NOBECTKY [HS BOMPOC O BO3MOXHOCTU UX MPUMEHEHUS
AN aBMAyYETOB MOPCKMX MNEKOMUTAOLWMX U, B YACT-
HOCTW, FpeHNAHACKOro TioneHs. BosmoxHocTb BBC ox-
BaTblBaTb 33 OAMH NONET pacctosgHMa 6onee 1000 km
[1ano BO3MOXHOCTb MPOBOAUTb aBUAYYETHI HA HONbLINX
nnowansx. Kpome toro, HM3KkmMi ypoeHb wyma bBC no
CpaBHEHUIO C MUIOTUPYEMbIM CaMONETOM JenaeT ero
He3aMeTHbIM AAs TNeHeN, MCKAoYaeT 6ecnoKoicTBO,
TPEBOXHOCTb 3BEPS, @ 3HAYMT, NOBbIWAET TOYHOCTb UC-
cnepoBanua. [poBenéHHble aBnay4€THble pabotbl MHL,
PO OIrbHY «BHMPO» Ha JlagoxxckoM o3epe, baiikane,
CeBepHOM Kacnuu c npyMeHeHUEM HOBbIX METOLOB
M TexHU4eckunx cpepcts [busmkos u ap., 2019; 2022 a, 6;
Cupopos 1 ap., 2023] nokasanu ycnewHoCcTb 3TOro Me-
TOZa M NO3BOJIUAN NPOBECTU NOAHOMAcWTabHble MyNb-
TMCNEeKTPanbHble aBUANCCNEN0BAHMUS LEHHBIX 3aNEXeK
rpeHnaHACcKoro TIoneHs Ha nbaax benoro mops.

Llenbto paboTbl sBNSeTCS NnpeacTraBieHue pesynbra-
TOB MO OLeHKe BOCMPOM3BOACTBA MPEHNAHACKOrO THe-
HS Ha Nbaax benoro mops B BeceHHWe nepuoabl 2023
n 2024 rr. ¢ UICNONIb30BaHMEM COBPEMEHHbIX MHCTPYMEH-
TaNbHbIX TEXHUYECKUX CPEACTB M METOA0B aBMACHEMKM
B MHOPAKPACHOM M OMNTUYECKOM AMAaNa3oHax ANUH SneK-
TPOMArHUTHbIX BOJIH, BbinonHaeMbIx ¢ 6opTta BBC.

MATEPUANbI U METOAbI

[Onsa aHanuza matepunanos uMcciesoBaHUM HaMU
6bI10 UCNONB30BAHO palioHMpOBaHMe akBaTopun benoro
mops [[uppomeTteoponorus ..., 1991]. B xone aBuayuétos
2023 1 2024 rr. rpeHnaHACKME TIONEHM OblnM BCTpeye-
Hbl B Ciegyolwmx panoHax: BopoHka, Me3seHckuit 3anums,
lfopno u bacceitH (puc. 1).

lpeHnaHacKue TIoNeHN exeronHo npuxoast B benoe
MOpe Ans BOCMPOU3BOACTBA U IMHbKM, BbIbUpas ans 3a-
néxek Hanbonee ToncTole aperidyowme noabl [Jopode-
eB, 1939; JlykuH, Bacunbes, 2004; CeeToues, CBeTOYEBA,
2018]./lepoBas obcTaHoBKa B benom Mope cyLiecTBeHHO
pasfnuyaeTcs rof OT roaa, B 3aBUCMMOCTM OT XapakTepa
3umbl [baknarun, 2018]. MakcumanbHoe pa3suTue neno-
BOrO NOKPOBA MPUXOAMTCA Ha deBpanb-mMapT U MOXET
3aHmMaTb oT 30% (B Markue 3umbl) o 80% (B cypoBblie
3MMbI) OT BCel akBaTopuu benoro mops (puc. 2). 3umbl
2023 1 2024 rr. 6111 MATKUMMU.

Mockonbky nenoBas 06CTaHOBKA MrpaeT KNKYEBYHO
pofib B pacnpefeneHun LEeHHbIX 3aNEXeK rpeHNnaHsa-
CKUX TIONEHEeN, NPU NAAHUPOBAHUU MApPLLPYTOB CbEMKMU
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BOPOHKA J

Puc. 1. Tnpporpaduryeckune rpaHunubl u paioHuposaHue benoro mops [no Jo6posonbckomy, 1982]
Fig. 1. Hydrographic boundaries and parts of the White Sea [according to Dobrovolsky, 1982]
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Puc. 2. Ce30HHbIe M3MEHEHMS NAOLWaAM NefoBoro nokposa benoro mops (B % oT nnowanm Bcei akBaTopuu), B 3aBUCUMOCTHU OT
Xapaktepa 3uMbl!

Fig. 2. Seasonal changes in the area of ice cover of the White Sea (in % of the area of the entire water area), depending on the
nature of winter!

YUYMTBIBANUCb Kak MHOTOJIETHME AAHHble O MecTono- dopMauus o NiefoBol 06CcTaHoBKe. 15 3Toro ¢ KoHua
JIOXXEHUM 3aNEXeK TIONEHEN, TaK U ONepaTMBHasA MH-  GheBpans exenHEBHO aHaAM3MpoBanacb UHGoOpMaLMA
06 nepoBbIX yCNoBUaAX B benioM Mope no faHHbIM cryT-
HWKOB.? LLleHHble 3aN1EXXKM B OCHOBHOM 06pa3yloTcs Ha

1 PomantoknHa C.A.2023. MS. BbinyckHas kBanudukaLmMoHHas paboTta
Ha TeMy «MccnepoBanune nnowaau nbaa benoro Mops B 3aBUCMMOCTH
oT cypoBoCTH 3uM». CaHkT-MeTepbypr: PITMY 2 https://worldview.earthdata.nasa.gov
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MaccuBax apendytowero noaa B lopne un bacceriHe be-
Noro Mops, rae MHOro pa3BOAbEB U TPELWMH B IeASHOM
NnokpoBe; HeGONbLLAA YaCTb THOJIEHER PAa3MHOXAETCSA Ha
tore BopoHkn Mopsa M y rpaHunubl Me3eHCKOro 3anumBa
[Hasapenko, 1984; JlykuH, 2013]. Ha ocHoBe onepaTuBs-
HbIX JaHHbIX B N€PUOS UCCNef0BaHUI MapLIPYTbl MONE-
ToB BBC BbiGMpanuck TakuM 06pasoM, 4TobObl TPAHCEKTI
aBMACBEMKM NPOXOANSM HALO NIbAAMU, MPUFOAHBIMU LS
(hOpMUPOBAHMS 3aNEXEK MPEHNAHACKONO THONEHS.

Mpu NnaHMpoBaHMU NCCNENOBAHUS YYUTLIBANOCh, UTO
ONTMMasbHbIM MEPUOOM NMPOBEAEHUS aBUAYUETA rpeH-
NaHAOCKOro THONeHs aBnsieTcs nepuop ¢ 5 no 25 mapra,
TaK Kak B 3T0 BpeMs HONIbLUIMHCTBO CaMOK YXe poanu
WEHKOB, HO OHM €eLlLE HAXOAATCA Ha cTaguax «benék»
M «XOXNYLIA» U He CNOCOBHbI HaxoauTbes B Boae [JTykuH,
Bacunbes, 2004; CeeToues, CBeToyesa, 2009].

ABuayuétbl B 2023 u 2024 rr. BbINOAHANUCD
c ucnonbsosaHmem bBC gByx tunos - «AMAM-20»
n «AUCT» - MeToLOM 06NETa aKBAaTOPUM TPAHCEKTAMM,
pacnonoXeHHbIMU NapannenbHo ApYr ApYry B Hanpasne-
HWUWU C CeBepa Ha Hor, HAa PAaCcCTOSAHUM OT 2 A0 5 KM Apyr
ot apyra. [lonéTbl N0 HaMeYeHHbIM MapLIpyTaM BbINo-
HsAm Ha BbicoTe oT 200 o 250 M B cBETNI0E BpeMS CYTOK
B [HW C TEMMNEepaTypoM OKPYXatLLero BO3ayxa He Huxe
MuHyc 15 °C npu ManoBeTpeHoM norofe (CKOpOCTb BETpa
0o 10 m/c) n xopolei NpsaMoin BUAMMOCTHU (OTCYTCTBUE
TYMaHa, CyWeCTBEHHbIX 0CaAKOB M 0BNaYHOCTU HUXE
BbicoTbl nonéta bBC). [ockonbky aBMacbEMKa A0MKHA
6blna B CKaTble CPOKM OXBATUTb aKBATOPUHD MPOTSKEH-
HOCTbIO cBbiwe 500 KM 1 MowWwanblo Cebille 58 Tbhic. KM2,
OHa BbINOMAHANACH ABYMS MUAOTHBIMU FPYNMNaMu: nepeas
rpynna B oba roga uccnenosaHuii 6asmposanach Ha Tep-
ckoM bepery MypmaHckoit obnact B noc. YM6a, a BTopas
rpynna pacnonaranacb Ha ApxaHresabCKom nobepexobe,
B 2023 .- B ropoae Me3seHb,a B 2024 r. - B cene Pyubu.

Bce napameTpbl kaxaoro nonéra (KOopAauHaThbl, Kypc,
BbICOTA, CKOPOCTb, KPEH, TaHTax) ¢ GuKcaumnen no speme-
HW aBTOMATMYeCKM CoXpaHsanuchk B 6optosoi IBM BBC
ONng panbHenwen npusasku dotomatepuanos. Koopaum-
HaTbl TOYEK MONETA aBTOMATUYECKM PerMcTpupoBanmnch
B dopmMaTe «rpapychbl C 4EeCATUUYHONM APOOHOM YaCTbio»,
C TOYHOCTBIO A0 NATOr0 3HaKa Noc/e 3anaTol, Hanpumep:
65,74301° c. w.; 36,78741° B. A.

OcHoBHas 3a4ay4ya aBMacbEMOYHbIX paboT B Nnepuos,
LWEHKM 3aK/IHYaETCS B OAHOBPEMEHHOM onpeaeneHmm
KONMYeCcTBa WEHKOB W NOM0BO3PenbiX XXMBOTHbIX. Ans
peanu3auuu NOCTaBNeHHOM 3a4auun O6bina NnpuMeHeHa
MeTOAMKA MYNbTUCNEKTPANbHOIO aBMayyéTa, KoTopas 3a-
KNHYanacb B CUHXPOHHOM CbEMKE aKBAaTOPUKU B MHPPa-
kpacHoi (UK) 1 BuanmMoi obnactax 3neKTpoMarHUTHOro
cnekTpa. ®OTOCHUMKM BUAMMOIO AMANa3oHa NO3BONSIOT
MaeHTUGMLMPOBATb 06BEKTbI aBUACBEMKN U JOKYMEH-
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TaNbHO MOATBEPXAAOT AOCTOBEPHOCTb PACMO3HABAHUS
Ha UK-n306paxeHUsX TENNOKPOBHbIX MOPCKUX MNIEKO-
nuTalWmUx Ha nbpax [YepHook u ap., 1999; busukos
v ap., 2021 a, 6; Cupopos u ap., 2023]. Ang atoro doTo-
KamMepa BMAMMOrO AMana3oHa v TEMNJIOBU3NOHHAA Kame-
pa 6bIIM YCTaHOBNIEHbI COBMECTHO, COOCHO, B HAAMP Ha
6opTy Kaxporo bBC. 3aTBOpbI BbilieyKa3zaHHOW annapa-
TYpbl CUHXPOHU3MPOBANU MO BPEMEHM X CpabaTbiBaHus,
obecneuynBas coBnaseHue LEHTPOB CHUMKOB B BUAMMOM
M MHDPaAKPaACHOM YacTax CNeKTPa, KOOpAMHATbI KOTOPbIX
COOTBETCTBOBA/IM KOOpAMHATaM Touek nonérta bBC.

TennosusnoHHas (MK) cvémka ¢ BBC nponssoamnack
C NOMOLLbIO TENNOBU3NOHHOro Moayna UTM-XD (anana-
30H dukcupyemoro usnydenumsa ot 700 po 900 HM; pas-
peweHune 1280 x 1024 nukcenen; TennoBas YyBCTBUTE b-
HOCTb <35 mK, pabouyasa Temnepatypa -40 °C ~ +60 °C,
dhOoKyCcHOe paccTtosHue obbekTuBa 25 mMm B 2023 T.
9 mmB 2024 r.).

®doTocbémka ¢ bBC BbINONHSANACL C NOMOLLBI UMD-
poBbix poTokamep: B 2023 r. - Canon EOS 5 DSR (ma-
Tpuua 50 Mn, nonHokagpoBas (36 x 24 MM), MakCMManb-
Hoe pa3peweHune 8688 x 5792, doKycHOoe paccTosHue
obbektnea 85 mm); B 2024 r. - Sony a7RM4 (matpuua 61
Mn, nonHokaapoBas (36 x 24 MM), MakcuManbHoe paspe-
weHne 9504 x 6336, pokycHoe paccTosHMe 06beKTUBA
50 MM).

Monoca 3axBata MK-cbEMKM npeBoCxoanna CbEMKY
B BUAMMOM amanasoHe ot 10 po 20%, no3ToMy NoacyéT
ocobert NpoBOAMAM MO NAOWAAM, NEPEKPbIBAEMON PO-
Torpamamu BuamMMoro auanasoHa. Lupuny (W) oxeata
TPaHCEKT Ha MOBEPXHOCTU MOPS PacCUUTbIBANU OTAENb-
HO A9 KaXA0ro Tuna 060pya0BaHUS, UCXOLS U3 BbICOTDI
nonéta n GOoKyCcHOro paccTosiHUA 06beKTUBa, No Cnepy-
rowen dopmyne:

w=IxH 1)
b
roe: f- GoKycHoe paccTosHue obbekTMBa (MM), b — WK-
pyHa MaTpuubl doToannaparta (MM), H — BbicoTa nNonérta
(™).

CbéMKa NpoBOAMNIACE HEMPEPBIBHO HAa MPOTIKEHUN
BCEX YYETHbBIX TPAHCEKT, MPOHYMEPOBaHHbIX C 3anaja Ha
BOCTOK.

O6paboTka matepuanos 2023 r. npoBefeHa no cie-
aytouwemy anroputmy. CHayana nouck ToNeHen NpoBo-
annca Ha UK-nsobpaxeHusax. NMpu HaxoxaeHUn «Té-
naoM» TOYKM CNeLmManmncT AMarHocTMpoBan (MOATBEPXK-
[lan) XMBOTHbIX HA CUHXPOHU3UPOBAHHbIX GOTOrpaduax
B BUAMMOM M306paxeHumn (puc. 3).

O6paboTka MaTepuanoB CbEMKU (CUHXPOHU3UPO-
BaHHbIX nap BuAnMbIX U MK-n3obpaxeHnin) npoBoam-
Nnacb ABYMA CMeunannMcTaMu: Nepebii OCyLWEeCcTBASA NO-
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Puc. 3. [1ge napbl (BBepXY M BHU3Y) CUHXPOHU3MPOBAHHbIX hoTorpaduii B BUAMMOM AnanasoHe (cneea) n MK-guanasoxe (cnpasa)

Fig. 3. Two pairs (top and bottom) of synchronized photos in the visible range (left) and infrared (right)

MCK LLLeHKOB 1 MNOJIOBO3penblx 0cobelt; BTOPOW, C yH4ETOM
pe3ynbTaToB NEPBOro, — KOPPEKTUPOBOYHbIN MOUCK ANS
BbISIBNEHUS HE3aMEUYEHHbIX KMBOTHbIX.

Cnepytownit 3Tan paboT — 3TO MOMUCK XMBOTHbIX Ha
dboTomMaTepnanax aBnay4éToB C UCNONb3OBAHMEM TeX-
HONOMUKU KOMMbIOTEPHOTO 3peHus. epBoHaYanbHO ANs
3TOM uenu n3 obpaboTaHHOro Maccmea poTorpaduii
2023 r. cbopmuposanu 6ubnunoteky obpasos (dataset)
ONS WEeHKOB M AN NON0BO3pesibiXx 0cobel rpeHNaHa-
CKux TroneHen. Ha ocHoBaHuu 3tor 6ubnuotekun Goina
Co34aHa MoAenb aBTOMATMYECKOro MOMCKa M pacnos-
HaBaHus ToneHen Ha nsobpaxeHusx [Cnpopos, 2025].
Ob6paboTka 6onbworo konnyecTea GoTroMaTepuanos
C NPUMEHEHUEM TEXHONOTMMU KOMMbIOTEPHOIO 3pEHMS
npeBocxoamnna py4yHyt o6paboTky no TakMm napame-
TpaM KakK BpeMms, 3aTpayeHHOe Ha fewndpoBKy, U TOY-
HOCTb pacrno3HaBaHus o6bekToB. B cBA3M C 3TUM, MaTe-
puanbl aBnay4éta 2024 r. 66111 NONHOCTbIO 06paboTaHbl
B aBTOMATMYeCKOM pexuMme. B pesynbtate MawMHHON
06paboTKM MO KaX[OMY 06HAPY>XKEHHOMY XMBOTHOMY
6bl1 COCTaB/IEH HAOOP AAHHbIX, BKAKOYAKOLWMIA CBEAEHUS
0 ero pacnonoxeHuu (reorpauyeckme KOOpAMHATHI),
Knacc obbekta (nonoBo3penas 0cobb, WEHOK), UMeHa
dannos B BuaMMoM u MK-grmanasoHax, Ha KOTOpbIX 06-
HapyXeHa AaHHas ocobb, U T. N. Bce 3Tn aaHHbIe Bbinu
opopMeHbl B BUAE 3NEKTPOHHbIX Tabauu. MHpopma-
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LMs BHeceHa B 6a3y AaHHbIX aBMALMOHHbIX y4éToB LIM
HL, P® ®IBEHY «BHUPO», roe oHa gocTynHa gns no-
BTOPHOIO aHanM3a U UCcienoBaHuin.

Ha 3akntounTtenbHoMm 3tane 06paboTkn MaTepuanos
aBuayyéta 2024 r. pe3ynbTatbl MalWMHHON 06paboTkm
doT0- 1 NK-n306paxkeHni 6binM BbIBOPOUYHO Nepenpo-
BEpPEeHbl BPYYHYIO TpeMS 3KCnepTamu, paboTaBLIMMKU He-
3aBUCMMO Apyr oT apyra. Cnyyan pacxoxneHus B OLEH-
Kax aHanM3nMpoBaNnCb BCEMW TpeMs 3KCMepTamMu ansg
BbISICHEHWS MPUYMH U BbIPaOOTKM KOHCEHCYCHOM OLLEHKM.
B cnopHbIX MOMeHTax NPUHUMANUCb MUHUMASbHbIE 3Ha-
YeHUs KONM4yecTBa MAEHTUGULMPOBAHHBIX ocobelt [bu-
3UKOoB 1 ap., 2022 a]. Ha atom 3Tane 6blan UCKIOYEHDI
NOBTOPHbIE YY4ETbI OTAENbHbIX 0CO6EN Ha nepeKkpbIBalo-
LLMXCS YHaCTKax CMexHbIx doTorpaduii (M3-3a nepekpbi-
BaHMS 30H poTodukcaumm).

HaHeceHue Ha KapTy MapLpyToB YYETHbLIX aBUACHE-
MOK, pe3y/nbTaToB 06paboTKK, M306paXKeHUI CMYTHUKO-
BbIX N1€40BbIX KapT M NOCTPOEHUS KapT pacnpeneneHus
TIONIeHen BbINOMHEHO B nporpammHoin cpege MC-npuno-
)eHuit «QGIS 3.22».3

OueHKy YUCNEHHOCTU TIoNeHen Ha obcnefoBaHHbIX
Aperdyowmnx nbaax npoBOLUIM MO METOAY pa3fiefb-
HoM 3kcTpanonsaumu [YenmnHues, 2004]. 3ToT cnocob sB-

3 https://www.qgis.org
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NAeTcs yHUBEepCaabHbIM, TaK Kak MOXeT
paboTaTtb M B TEX CAy4Yasnx, KOraa AJWHbI
TPaHCEKT U MHTEPBANbl MeXAYy HUMU Ba-
pbUpPYIOT B Npeaenax ogHon cbéMku. Cra-
TMCTMYECKas ownbKa B AAHHOM MeToAe
onpegenseTcsa AUcCnepcuMen KoMyecTsa
(NNOTHOCTM pacnpeaeneHmns) XKMBOTHbIX
MWL HAa COCENHMX TPAHCEKTaX, a He Ha
BCEW MX COBOKYNHOCTU. bnarogaps atomy,
OTK/JIOHEHME (HaKTMYECKOro MONOXKEHUS
TPAHCEKT OT NJaHa CbEMKM NPU UCNOJb-
30BaHUM 3TOrO METOAA He MPUBOAUT K Cy-
WEeCTBEHHOMY CMELLEHUIO OLLEHKM CTaTH-
cTMYyeckon ownbkun. PaHee 3TOT MeToA
6bIn ycnewHo anpobupoBaH B X04e aBu-
Ay4€TOB NOMNYNSALMM KaCMMIACKOrO THONEHS
[CupopoBs u ap., 2023] n HBankanbCcKom
Hepnbl [Busunkos u ap., 2022 6]. OueHky
CTaTMCTMYECKOrO CMELLEHUS U CTaHAapT-
HOM OWNBKK (AMCNEPCUI0) BbIMOAHANU
C UCMONb30BaHMEM METOAA PECIMMIIMHIA
("MHeiHoe NpubnamxkeHne CTaTUCTUYECKO-
ro 6ytctpana) Jacknife [lutnkos, 2012].
[ns kaxporo sanemMeHTa BbluMUCAfeTCS
cpefHee 3HavyeHue Bblbopku H6e3 yuéTta
[LAaHHOTO 3/1eMEHTA, a 3aTeM — cpegHee
BCEX TaKUX 3HAYEHWN.

PE3Y/NIbTATbI

26 mapTta

MonHoMacwTabHble aBUay4€Tbl NONO-
BO3pesblx 0cobel rpeHnaHackmx Tone-
HeW M UX NpuUNaoAa C UCNONb30BaHNEM
COBPEMEHHbIX MHCTPYMEHTANIbHbIX METO-
0B aBMACbEMKM B MHDpaKpaCHOM U on-
TUYECKOM AMana3oHax v O4HOBpEMEH-
HOWM paboToi Heckonbkux BBC B 2023
n 2024 rr. BbinonHeHbl Bnepeblie ¢ 2013 1.
O6cnepoBaHbl BCce aperidytowme nbabl,
NPUroaHble ANS WEHHbIX 3aNEXeK Tione-
Hen.

ABuayuéTt 2023.B 2023 r. obpasoBa-
HUEe NMPUrOLHOI0 ANS LLEHHbIX 3aNéxXekK
TioneHen nepoBoro nokposa B benom
Mope Hayanocb 4 mapTa, n Kk 11 map-
Ta BCSA akBaTopus Mops 6bina NokpbiTa
nbaom (puc. 4). OgHako, 17 mapTa oue-
penHON aTNaHTUYECKUN LUKNOH NPUHEC
OTTenenNb, BbI3BABLUYH YaCTUYHOE paspy-

10 anpe_ng_. - : 14 anpens -

Puc. 4. Jleposas obctaHoBka Ha benom Mope c 4 mapTa no 14 anpens 2023 r. (N0 AaHHbIM CMYTHUKOBbIX CHUMKOB)
Fig. 4. Ice conditions in the White Sea from March 4 to April 14, 2023 (based on satellite images)
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Puc. 5. Pacnpenenenune rpeHnaHackux TioneHen Ha apendyowmx npaax benoro mops ¢ 17 mapta no 10 anpensi 2023 r. (kpacHble
TOYKM — NONOBO3pENble 0COOU; XKeNTble — WEeHKM; Benble IMHMU — TpaHCeKTbl aBuayyeTta B cpoku: bacceiH 3.04.2023-10.04.2023;
lfopno 17.03.2023-6.04.2023; BopoHka 18.03.2023-05.04.2023)

Fig. 5. Distribution of harp seals on drift ice in the White Sea from March 17 to April 10, 2023 (red dots - adults; yellow -
puppies; white lines - aerial survey transects in the following periods: BASSEIN 03.04.2023-10.04.2023; GORLO 17.03.2023-
6.04.2023; VORONKA 18.03.2023-05.04.2023)

LeHWe NbAoB B 3aNagHOM U 0XKHOM YacTax bacceiHa be-
noro mMops. B nocnepytowme gHU notenneHne coxpaHs-
Nocb, M K 21 MapTa Npom30LLIO 3HAYUTENIbHOE pa3pyLue-
HMEe NefoBOro MOKpPbITUS B LEHTPanbHOM YacTtu benoro
Mops. B KoHLe MapTa noa AeicTBMEM BETPOB Nef0Bble
nons CTanu CMeLLaTbCs B CEBEPO-BOCTOYHOM Hamnpasne-
Huu. K 7 anpensi paspyLieHue NbL0B YCUIUAOCh, U B MO-
cnepHuit feHb cbéMku (10 anpens) B palioHe paboT oT-
MeyeHbl TONIbKO HebonblMe nonsg gperdyrowero nbaa.
K 14 anpens akBaTopus benoro Mmops npakTnyecku non-
HOCTbl 0cBOOOAMNACL OT CNJIOYEHHOrO S1IeA0BOr0O No-
KpbITUS. 3HaUMTEeNbHOE pa3pylleHue NefoBOro nokpo-
Ba B cepeauHe MmapTa B bacceliHe, BeposTHO, Oka3ano
HebnaronpusaTHoe BNMUSIHWE HA BbIXXMBAEMOCTb LLEHKOB
B ce3oHe 2023 .

B 2023 r. aBnay4éT nposenéH B nepuopg ¢ 17 mapta
no 10 anpens. OH BkAtouyan 89 TpaHcekT obuier npoTa-
»EHHOoCTbo 5127 kM. Becero Ha ¢oTo- n UK-cHMMKax 06-
HapyxeHo 6 649 nonoBo3penbix ocobert n 2580 weHKoB
rpeHnanackoro TioneHs. OCHOBHOE KOIMYECTBO LLLEHKOB
HaxoaMnocb B parioHe lopna benoro mops, roe B nepu-
04, CbEMKM CYLLECTBOBANWN NPUFOAHbIE AN WEHHBIX 3a-
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nexex neposble nons. Cxema rancosB aBUaACbEMKM U No-
Kauuu obHapyXeHHbIX THoNneHewn (NoNoBo3penbix ocober
W LWWEHKOB) NpeacTaBfieHbl Ha puc. 5.

B lopne benoro mops 66110 Ha TpaHcekTax GakTuye-
Ckn obHapyxeHo 2202 nonoso3penbix ocobert n 1668
LLEHKOB rpeHNaHAckux TioneHen. OueHka obuier pacyéT-
HOW YMCNIEHHOCTb FPEHNIAHACKMUX THONIeHel Ha apendyto-
wmx noaax B lopne benoro mopa no metony H.I. Yenuu-
uesa [2004] coctaBuna 114007 26 248 nonoBo3penbix
ocobenn n 86010%19 321 weHkos (Tabn. 1).

[noTHOCTb pacnpeneneHus TOIEHe Ha TpaHCeKTax
B parioHe [opna benoro Mop$ coctaBuna: ons WeEHKOB -
ot 0,92 no 53,15 3k3./kMZ; B cpegHeM - 9,21; ang nono-
Bo3penbix ocobeit — ot 0,49 go 99,88 3k3./kMZ; B cpea-
Hem - 12,21.

B BopoHke benoro Mops 66110 Ha TpaHcekTax dak-
TMyeckn o6HapyxeHo 170 weHkoB 1 280 nonoso3pesnbix
ocobei rpeHnaHackoro TioneHs. OueHka obuien YnmcneH-
HOCTb THOJIeHel Ha Apendyrownx nbaax B BopoHke be-
noro mops no Metoay H.I. YenuHueBa coctasmna: nono-
BO3penbix ocobeit 130123 633; weHko — 7820£2 639
(tabn. 2).

Trudy VNIRO. 2025. V. 199. P. 64-85
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Tabnuua 1. PacnpeneneHune no TpaHCEKTaM M pacyETHAA YUCNEHHOCTb FPEHIAHACKOrO THOIEHS HA ApendyoWmMX Nbaax B pakoHe
lfopna benoro Mops B nepuop ¢ 17 mapta no 6 anpens 2023 r.
(BbicoTa nonéta BBC - 250 M, wupurHa nonocel 3axBata TpaHcekTsl — 100 m)

Table 1. Distribution by transects and estimated abundance of harp seals on drifting ice in the White Sea GORLO area from
March 17 to April 6,2023 (UAV flight altitude - 250 m, transect capture width — 100 m)

Mokasarenu LLleHkn MonoBo3penbie oco6u
- s 3 ® &
F z ez 38 c S §° ©ogdg SEEX s° ©ge°g EES
z = =3 X E i E x £ i e
i L g Fi g n; N; b; m; N; b;
1 68,7 6,9 14 982,8 78 11154 11,35 127 18161 18,48
2 65,5 6,6 4,6 301,5 6 276 0,92 25 1150 3,81
3 64,8 6,5 4,6 298,3 57 2622 8,79 107 4922 16,50
4 67,6 6,8 4,6 311,2 37 1702 5,47 102 4692 15,08
5 68,5 6,8 4,6 315,0 364 16744 53,15 684 31464 99,88
6 67,2 6,7 4,6 309,0 147 6762 21,88 293 13478 43,61
7 63,1 6,3 4,6 290,4 14 644 2,22 73 3358 11,56
8 62,1 6,2 4,6 285,7 18 828 2,90 40 1840 6,44
9 57,5 5,8 4,6 264,7 20 920 3,48 51 2346 8,86
10 56,8 5,7 4,6 261,3 276 1,06 69 3174 12,15
11 61,7 6,2 4,6 283,6 322 1,14 37 1702 6,00
12 69,7 7,0 4,6 320,7 322 1,00 26 1196 3,73
13 72,5 7,3 4,6 333,6 15 690 2,07 34 1564 4,69
14 68,3 6,8 4,6 314,0 259 11914 37,94 81 3726 11,87
15 64,8 6,5 4,6 298,3 122 5612 18,82 108 4968 16,66
16 65,0 6,5 4,6 298,8 247 11362 38,02 111 5106 17,09
17 65,3 6,5 4,6 300,5 88 4048 13,47 87 4002 13,32
18 77,9 7,8 4,6 358,4 8 368 1,03 28 1288 3,59
19 779 7,8 4,6 358,2 368 1,03 25 1150 3,21
20 85,1 8,5 4,6 391,6 41 1886 4,82 7 322 0,82
21 77,4 7,7 4,6 356,2 64 2944 8,26 21 966 2,71
22 83,8 8,4 4,6 385,5 11 506 1,31 43 1978 5,13
23 72,7 7,3 4,6 3345 17 782 2,34 18 828 2,48
24 65,2 6,5 4,6 299,7 14 644 2,15 2 92 0,31
25 60,8 6,1 18 1081,7 13 2314 2,14 3 534 0,49
WUroro 1710 171 138 9335 1668 86010 9,21 2202 114007 12,21

lMNOTHOCTb pacnpefeneHuns WEeHKOB Ha TPaHCeK-
Tax BapbupoBana ot 0 no 11,93 3k3./KMZ; B cpeHEM -
1,48. noTHOCTL pacnpeneneHns NONOBO3penbiX 0coben
Ha TpaHcekTax BapbupoBana ot 0 oo 15,96 3k3./kKMZ;
B cpegHeM — 2,46.

[lonn WeHKOB M N0NOBO3PesbIX 0CO6el HA LWEHHbIX
3aNéxXKax U3IMEHANUCL CO BpeMeHeM. B Hauyane pabor,
¢ 17 no 23 mapTa, Ha Bcex 06ciefoBaHHbIX Nbaax B lop-
ne n BopoHke benoro mopsa nonoso3spenbie 0cobu He-
3HayuTeNbHO Npeobnafany No YUCIEHHOCTU HAL LWEH-
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KaMu, coctaBnas ot 62 0o 67 % oT 0b6LLen YUCNEHHOCTH
B ckonneHuax. C 26 mapTta no 3 anpensi Ha apenadyroLmx
NbAax CTanu NosBAATLCS PAMOHBbI, HA KOTOPbIX Npeobna-
fann nnbo nonosospensie ocobu (o 80%), nnbo wweH-
Ku (0o 62,5%). B 3To BpemMs caMku nepectalT KOPpMUTb
6enbKOB M YXOAAT B paliOHbl CMApUBaHUS U NIMHBKK, B pe-
3ynbTaTe Yero NPoOUCXOAMUT pasaeneHue NoaoBO3penbix
ocobeli 1 LWeHKOB.

B bacceviHe benoro Mops LWeHKKM TOneHs BCTpeYa-
JIMCb B OCHOBHOM B C€BEPO-BOCTOYHOM YacTH, y MypMaH-
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Tabnuua 2. PacnpepeneHune n pacyétHas YMCIEHHOCTb FPEHNAHACKOrO THJIEHS Ha Apendyrowmnx nbaax B BopoHke benoro mops
B nepmop ¢ 18 no 23 mapta 2023 r. (Boicota nonéta bBC - 250 M, wupurHa nonockl 3axsata TpaHcekTbl 100 Mm.;
0603HaveHuns — Kak B Tabn. 1)

Table 2. Distribution and estimated abundance of harp seals on drifting ice in the White Sea VORONKA area from 18 to March
23,2023. UAV flight altitude — 250 m, transect capture width 100 m. (designations — as in Table 1)

Mokasarenu LleHkn MonoBo3penbie ocoou
J L i F; g m; N; D; n; N; b,
1 84,3 8,4 17,8 1501,2 0 0 0,00 1 178 0,12
2 76,6 7,7 4,6 352,6 0 0 0,00 0 0 0,00
3 76,4 7,6 4,6 351,4 0 0 0,00 0 0 0,00
4 73,8 7,4 4,6 339,4 0 0 0,00 0 0 0,00
5 73,9 7.4 4,6 339,7 1 46 0,14 1 46 0,14
6 73,4 7,3 4,6 337,8 2 92 0,27 4 184 0,54
7 40,1 4,0 4,6 184,2 11 506 2,75 10 460 2,50
8 379 3,8 4,6 174,4 25 1150 6,59 43 1978 11,34
9 39,9 4,0 4,6 183,4 21 966 5,27 25 1150 6,27
10 45,3 4,5 4,6 208,2 54 2484 11,93 68 3128 15,02
11 45,3 4,5 4,6 208,2 18 828 3,98 41 1886 9,06
12 54,5 5,5 4,6 250,7 38 1748 6,97 87 4002 15,96
13 54,9 5,5 4,6 252,7 0 0 0,00 0 0 0,00
14 49,9 5,0 4,6 229,4 0 0 0,00 0 0 0,00
15 444 4,4 4,6 204,2 0 0 0,00 0 0 0,00
16 39,3 39 4,6 180,7 0 0 0,00 0 0 0,00
WUtoro 910 91 86,8 5298 170 7820 1,48 280 13012 2,46

ckoro nobepexbs. Takoe pacnpeneneHue WeHKoB 6bino
06yCnoBNEHO TEM, UTO B LIEeHTpanbHOM YacTu baccceriHa
BO BpeMs cbéMkM (c 3 no 10 anpens 2023 r.) nenoBble
Nons yXe Hayanu paspywaTbcs M aperndoBaTb B CTOPO-
Hy lopna, u Tonbko y MypMaHckoro nobepexbs coxpa-
HAUCb CTabuNbHbIE Nief0Bble NOMS, HA KOTOPbIX HAX0-
OMNUCH WeHHble 3anexku. [lonosospenbie ocobu B 370
BpeMs HaxoAWAMCh B 10ro-3anafHon Yacti bacceiHa, Ha
KPYMNHbIX ApendyWwmnx NbaAnHaxX, rae, BEposTHO, Npouc-
XOAUNW CNapuBaHWe U NMHbKA. B MecTax KOHUEeHTpaLuii
NonoBO3penbiX 0Cobei WeHKM BCTpeYaancb eAMHUYHO.

Bcero Ha TpaHcekTax B baccertHe dakTmyeckn ob6-
HapyxeHo 4 167 nonoBo3penbix ocoben n 742 weHKoB
rpeHNaHAcKMX TioneHen. OueHka o6Lwein pacyeéTHOM Yunc-
NIEHHOCTU TioNieHen Ha gpendyowmx npgax B baccen-
He, no MeTtoay H.I YenuHuesa cocrasuna: nonosospe-
Nblx ocobent - 76464+393; weHko — 13802+8638
(Tabn. 3).

MnoTHOCTb pacnpeneneHmns TIONEHEW HA TPAHCEKTaX
B bacceiiHe BapbupoBana: gnga weHkos — ot 0 go 9,35
3Kk3./kMZ; B cpegHeM - 0,79; Ans NonoBO3penbiX 0co-
6eit — ot 0,04 no 31,90 3k3./kM?; B cpeaHeM — 4,35,

C 3 no 10 anpens gonsg nonoBo3penbix ocobei Ha
apevdyowmx nbaax B bacceiHe coctaBnsna B cpegHeM
81% (o1 45,5% no 100% B ckonneHusax), YToO COOTBET-
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CTBOBANI0O GOPMUPOBAHMUIO HA ApendyoWmX NbaUHaX
JIMHHBIX 3aNEXeK MOoM0BO3pesNibiX CaMOK M camuoB. LLeH-
KM K 3TOMY BPEMEHWU BCTPEYANUCh TONIbKO Y 3aMajHOoW
rpaHuubl fopna benoro Mops.

Cnepyet oTMeTUTb, UTO B bacceitHe aBnay4yér 2023 r.
NpoxoAua B Nepuos, Koraa neaoBble Nos, NpUrogHble
[ON9 pa3sBUTUA LLEHKOB, NPOAEPXKANINCh MEHEE ABYX He-
nenb npu HeobxoanmMoMm cpoke oT 4 no 6 Hepenb. Be-
posiTHO, Takas HebnaronpuaTHasa nepoBas ob6CTaHOBKA
noBaMsNa Ha MaccoByto rmbens npunnoga. Ha Beicokumi
YPOBEHb CMEPTHOCTU LWEHKOB KOCBEHHO YKA3bIBAET UX
HW3Kas [40NS OTHOCMTENIbHO BCEX 0OHapPYXXEHHbIX 0cobei
Ha nbaax B baccenHe — 15,3%, no cpaBHeHUO C Apyru-
MK 06cefoBaHHbIMKU pavioHamu: B fopne [ons WeHKoB
coctaBuna - 43,0%; B BopoHke — 37,5%; B cpeaHem -
40,3%. B cBa3K Cc 3TUM, Oblna caenaHa oueHKa Kosinye-
CTBa LLEHKOB, poanBmKxca B bacceltHe, c yuéTtom cooT-
HOLEeHUs UX CpeaHen AoNN. JTa pacyéTHas BeNUYUHA
coctasuna 30815, BMecto 13802 dakTUYECKM YUTEHHbIX
LEHKOB.

Takum obpa3om, 061wag pacyéTHas YNCNEHHOCTb XHn-
BOTHbIX Ha Apendyowmnx nbaax no scemy benomy moptio
no pe3synbtataM 06paboTku aBmydéTa 2023 r. cocTaBuna:
nonoBo3pesnbix ocobei - 203483+25255; weHkosB -
124645%20774.
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Tabnuua 3. PacnpeneneHune 1 pacyétHas YNCNEHHOCTb FPEHNAHACKOIO THJIEHS Ha Aperidyowmx nbaax B bacceitHe benoro mops

B nepmog ¢ 3 no 10 anpenga 2023 r. Boicota nonéta BBC - 250 M, wnpurHa nonockl 3axBaTta TpaHCeKTbl 255 M
(0o603HayeHns - kak B Tabn. 1)

Table 3. Distribution and estimated abundance of harp seals on drifting ice in the White Sea BASSEIN area from 3 to April 10,
2023. UAV flight altitude - 250 m, transect capture width 255 m. (designations — as in Table 1)

Mokasartenu LLleHkn MonoBo3penbie oco6u
j L q F g n; N; b, n; N; b;
1 93,3 23,8 4,6 429,2 0 0 0,00 1 18 0,04
2 93,1 23,7 4,6 4284 0 0 0,00 0 0 0,00
3 93,1 23,7 4,6 428,3 0 0 0,00 1 18 0,04
4 77,9 19,9 4,6 358,5 0 0 0,00 274 4943 13,79
5 104,6 26,7 4,6 481,0 1 18 0,04 117 2111 4,39
6 103,8 26,5 4,6 4774 1 18 0,04 177 3193 6,69
7 103,7 26,4 4,6 477,0 0 0 0,00 123 2219 4,65
8 103,5 26,4 4,6 476,2 0 0 0,00 842 15189 31,90
9 89,1 22,7 4,6 409,8 0 0 0,00 483 8713 21,26
10 88,9 22,7 4,6 408,9 0 0 0,00 594 10715 26,21
11 77,8 19,8 4,6 357,9 0 0 0,00 38 685 1,92
12 77,8 19,8 4,6 357,9 0 0 0,00 18 325 0,91
13 78,0 19,9 4,6 3589 0 0 0,00 31 559 1,56
14 77,8 19,8 4,6 3579 0 0 0,00 14 253 0,71
15 77,8 19,8 4,6 358,0 0 0 0,00 26 469 1,31
16 78,0 19,9 4,6 358,8 1 18 0,05 14 253 0,70
17 93,0 23,7 4,6 427,6 0 0 0,00 29 523 1,22
18 93,2 23,8 4,6 428,6 8 144 0,34 42 758 1,77
19 93,0 23,7 4,6 428,0 1 18 0,04 82 1479 3,46
20 90,7 23,1 4,6 4174 2 36 0,09 84 1515 3,63
21 90,6 23,1 4,6 416,5 4 72 0,17 118 2129 5,11
22 90,0 23,0 4,6 4141 10 180 0,44 120 2165 5,23
23 88,2 22,5 4,6 405,6 6 108 0,27 96 1732 4,27
24 82,8 21,1 4,6 380,8 0 0 0,00 50 902 2,37
25 82,4 21,0 4,6 378,9 1 18 0,05 34 613 1,62
26 79,9 20,4 4,6 367,7 1 18 0,05 5 90 0,25
27 80,2 20,4 4,6 368,9 2 36 0,10 27 487 1,32
28 80,0 20,4 4,6 368,1 174 3139 8,53 37 667 1,81
29 83,5 21,3 4,6 384,3 5 90 0,23 130 2345 6,10
30 83,5 21,3 4,6 384,3 98 1768 4,60 95 1714 4,46
31 83,1 21,2 4,6 382,1 24 433 1,13 77 1389 3,63
32 83,6 21,3 4,6 384,5 100 1804 4,69 92 1660 4,32
33 39,4 10,1 4,6 181,4 94 1696 9,35 6 108 0,60
34 39,5 10,1 4,6 181,5 4 72 0,40 2 36 0,20
35 86,9 22,1 4,6 399,5 6 108 0,27 27 487 1,22
36 86,7 22,1 4,6 398,6 4 72 0,18 59 1064 2,67
37 86,6 22,1 4,6 398,3 3 54 0,14 21 379 0,95
38 86,7 22,1 4,6 398,8 2 36 0,09 40 722 1,81
39 97,9 25,0 4,6 450,5 118 2129 4,72 23 415 0,92
40 97,9 25,0 4,6 450,4 37 667 1,48 9 162 0,36
41 97,9 25,0 4.6 450,4 24 433 0,96 75 1353 3,00
42 97,8 24,9 14,3 1399,1 11 617 0,44 34 1907 1,36
WUroro 3613 921 203 17570 742 13802 0,79 4167 76464 4,35
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ABuayuér 2024. B koHue ¢deBpansg
2024 r., no AaHHbIM AUCTAHLUMOHHOIO MO-
HUTOPUHTA, NPUTOAHbIN ANS Pa3MHOXEHMS
CaMOK TpPeHNaHACKOro TIONeHs NefoBbIN
MaccuB B benom mMope pacnonarancs BLOMb
MypmaHckoro nobepexbs (puc. 6). C 3 map-
Ta Noj4 OEeNCTBMEM CeBEpPHbIX BETPOB 3TOT
NnenoBbI MAaCCUB Havan ApendoBaThb B LieH-
TpanbHy 4YacTte benoro mops. HaumHasg
¢ 10 mapta BeTep noa [EVCTBMEM aHTULMU-
KNOHa CTan yCUAMBATLCA, NOCTENEHHO Me-
HAS HanpaBNeHWe Ha CeBepO-BOCTOYHOE.
C aToro BpemeHnu néq B benom mope ctan
cMewatbest ot Tepckoro Bepera K ApxaH-
renbckomy v k fopny benoro mops. Bo BTO-
poK fekagde MapTa NpakTUYecKku BeCb Cnio-
YeHHbIM nép Haxoaunca y nobepexbs Ap-
XaHrenbckomn obnactu, baumxe K 1Oro-3anag-
HoW yactu lopna. B TpeTbel aekage mMapTta
noA AefCTBMEM CEBEPO-BOCTOYHbLIX BETPOB
nefoBbIM MacCcMB Havyan apendosaThb B 3a-
nagHoOM HanpasneHuun K nobepexbto Kape-
nuu. B bacceiiHe 6naronpuatHas ong pas-
MHOXeHUs TioneHen nenosas 06CTaHoOBKaA
coxpaHanacb ¢ 28 despans no 5 anpe-
ng, Toraa kak B fopne benoro mops nbabl
6bICTpO AperndoBanu, U B OTAENbHbIE OHU
3HayMTeNbHas YaCTb aKBAaTOPUM OKa3blBa-
nacb Boobuie cBoboaHOM 0TO Nbaa. B 3ToM
paioHe ycnoBus ang 06pa3oBaHus LWEHHbIX
3anéxek 6oL HebNaronpuUATHLIMU.

ABMAYYET rpeHNaHACKOro THJIEHS
B 2024 r. 66171 NpoBenEH B ONTUMAabHbIE
Cpoku B nepuopg ¢ 3 no 25 mapra. 3a Becb
nepuos UCCnesoBaHUI BbINOJHEHO CBblLLE
100 TpaHceKT, 06Wwag NpoTAKEHHOCTb KO-
Topbix coctaBmna 10311 kM. Ha nony4yeH-
HbIX POTOCHUMKAX 6bIN0 MAEHTUDULMPO-
BaHO 4 832 nonoso3penble ocobu n 4216
LEHKOB.

lopno benoro mopsa obcnepnoBaHo
B nepuog c 8 no 14 mapta. bbino Bbinon-
HEHO 67 TPAHCEKT, 06Las NPOTSXXEHHOCTb
KOTOpbIX cocTaBuna 4762 kM. Yactb akBa-
Topuu Bbia obcnenoBaHa ABaX/bl C Y4é-
TOM M3MEHMBILLEWNCS Nef0BOM 06CTaHOBKM.
Bcero daktnyeckn obHapyxxeHO BOCEMb
NonoBo3penbix 0C06ein U OfUH LLLEHOK.

BopoHka benoro mMopg 6bina obcne-
foBaHa B nepuop ¢ 19 no 21 mapra. beino
BbINONHEHO 28 TpaHceKT obuwei npoTs-
XEHHOCTbo 1914 kM. Bcero o6HapyxeHo
7 WeEHKOB M 26 nonoBo3penbix ocoben
rpeHNaHACKOro THONEHS.
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Puc. 6. JlepoBas obctaHoBka Ha benom Mope B nepuog ¢ 28 despansg no
5 anpens 2024 r. (No AaHHLIM CNYTHUKOBbLIX CHUMKOB)

Fig. 6. Ice conditions in the White Sea from February 28 to April 5, 2024
(based on satellite images)
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PaiioH bacceiiHa benoro mops 6611 06cnenoBaH B ne-
puog ¢ 3 no 25 mapTa. bbino BbiNoNHEHO 57 TpaHCceKT 06-
Wwen NpoTsHKEHHOCTLIO 3635 kM. B 3anagHom vactu bac-
ceMHa Ha apendyrwWwmx nbaax rpeHNaHaCcKUX TIONIeHEN
06HapyXeHo He 6b110, HO BblnK 0TMeYeHbl 43 0cobu KoNb-
yaton Hepnbl Pusa hispida (Schreber, 1775), u3 kotopbix
11 6bInu CO LWEeHKaMK, TOFAA Kak B BOCTOYHOM YacTu bac-
ceiiHa Ha nefoBOM Maccuee 6bina 3adukcnpoBaHa 60nb-
Was WeHHas 3anéxKa rpeHaHACcKoro TioneHs (puc. 7).

[ns pacyéta YNCNEHHOCTM LWEHKOB M NOS0BO3PeNblX
ocobel rpeHNaHACKMX THIEHEN Ha 3TOM Nef0BOM MacCH-
BE MCMOMb30BaNM JaHHble aBnayyétos ¢ 21 no 25 map-
Ta, KOrA4a TpaHCeKTbl NONETOB NPOXOAMIMN HAL 3aNEXKAMM
TioneHen. lns aHanM3a M OLEHKM YUCIEHHOCTU XKUBOTHbBIX
Ha nbay 6bin BbIOpaH CMYTHUKOBBLIM CHUMOK OT 24 MapTa
2024 ropa, NOCKOMbKY B 3TOT LeHb BCA 061aCTb ibaa, Npu-
roAHOro ANS BOCMPOM3BOACTBA THONEHEeN, 6bina OTYETAN-
BO BMAHA Ha cnyTHUKoBOM doTorpadun. Ha ocHoBe 3T0roO
CHMMKa MO rpaHuLe NefoBoro Maccuea M CBOGOLHOM No-
BEPXHOCTM MOps OblNM onpeneneHbl CEBEPHAS U HOXHas
rpaHuLbl KOHTYpa NAOWaamM 3KcTpanonsumu. B kavectse
3aMagHoM M BOCTOYHOW rpaHumL, Oblin BbiGpaHbl KpanHue
TPaHCEKTbl aBUACbEMKM. Ha 3Ty niowaab 3KCTpanonsaumm
ObLIM HANOXEHbI IMHUU, NPOLOIKAKOLLME MAPLLPYTbI TPaH-
CEeKT Ha CeBEep M Ha (or, 10 rpaHuL, KOHTypa 3KCTpanons-
umnn. Taknum o0bpaszoMm, bbiia co3gaHa pacyéTHas obnacTb,

40.000

68.000

36.000

cocTosas U3 32 NUHWUIA, NPOHYMEPOBAHHbIX C 3anaga Ha
BOCTOK, OXBaTblBalOLast BCe ApendytoLLme Nbabl, MPUTroL-
Hble AN 3anéxek ToneHen (puc. 8). PacctoaHue mexay
NIMHMUAMM pacyéTHOM 06NacTM COOTBETCTBOBANIO PACCTO-
SAHUI0O MeX Ay COOTBETCTBYHLWMMM TpaHCceKTamMu: 4,7 KM
mexay nepsbiMu 10 nuHuamu; 3,5 kM - mexnay 10-i
n 11-i nuHuamu; 2,5 kM - mexay 11-i v 32-i AuHUgMM.

[ns akcTpanonaumu nNo ANMHE NUHUU PacYETHOM
06nacTM MCNonb30BanUCb AaHHbIE TPAHCEKT NONETOB,
COBNAAALWMX NO pacnonoxeHuto. Ans storo onpegens-
Nacb CpefHssa NAOTHOCTb HaceneHus ocoben M yMHOXa-
Nacbh Ha ANIMHY TPAHCEKTBI.

IOns nuHanii ¢ 9 no 14, Hap KOTOPbIMKU aBUAYYET He
NPOBOANNCS, CPELHAS NNOTHOCTb pacnpeneneHus Tone-
Hel Oblna paccyuTaHa cnepyrwmm ob6pasoM: no dak-
TUYECKUM AaHHbIM BblIM NOCTPOEHbl rpadukm pacnpe-
LeneHust NIOTHOCTEN WEHKOB M NOJIOBO3PENbIX 0coben
rPEHNAHACKOrO THNEHS HA NTMHUAX pacyéTHOM obnacTu
W BbISIBIEHbl 3aKOHOMEPHOCTM BO3PACTaHMA MIOTHOCTH
pacnpegeneHus € 3anaja Ha BOCTOK, annpoKCcMMupye-
Mble KyBuyeckumu dyHkumamu smuaa y=Ax3+Bx2+Cx+K.
MapameTpbl ypaBHEHMI TpeHAa O6binM paccuymTaHbl Ang
pacnpefeneHus NonoBO3penbiX 0cobel U WEeHKOB M No
HWM BOCCTAHOBNEHbI 3HAYEHUS MIOTHOCTEN pacnpenene-
HUS TIONEHEN AN NUHUKA C OTCYTCTBYHOLLMMU JaHHbIMU
(puc. 9).

44.000

64.000

100 kM

40.000

Puc. 7. PacnpepeneHue weHKoB M NofoBo3penbix ocoben Ha apendyrowmnx nbaax benoro Mmops ¢ 3 no 25 mapta 2024 r.
Fig. 7. Distribution of pups and adults on drift ice of the White Sea from March 3 to March 25,2024
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Puc. 8. Kapta cxema pacuétHow obnactn negoBoro maccusa B bacceiiHe Benoro Mops. KpacHble nonochl — pacuyétHas obnactb
“3 32 NMHWIA, NPOHYMEPOBAHHbIX C 3aMaja Ha BOCTOK, CTPENKaMM NoKa3aHbl CMHWE NMOAO0CHl — TPAHCeKTbl aBMay4éTos ¢ 21 no

25 mapta 2024 1.

Fig. 8. Map of the calculated area of the ice massif in the White Sea BASSEIN area. Red stripes - the calculated area of 32 lines,

numbered

from west to east, arrows show blue stripes - transects of aerial surveys from March 21 to 25,2024
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Ta6nuua 4. PacnpeneneHune 1 pacyétHas YNCNEHHOCTb FPEHNAHACKOrO THJIEHS Ha Aperidyowmx nbaax B bacceitHe benoro mops
B8 MapTe 2024 r. Boicota nonéta bBC - 200 M, luMpMHA NONOCHI 3aXBaTa IMHUKU PacYETHOM obnactm 143 M
(0o603HayeHns - kak B Tabn. 1)

Table 4. Distribution and estimated abundance of harp seals on drift ice in the White Sea BASSEIN area in March 2024. UAV
flight altitude is 200 m, the width of the capture strip of the estimated area line is 143 m (designations are as in Table 1)

LleHkn MonoBo3penbie ocoou
s L Ui F; g
i N; b; n; N; b;
1 63,8 9,12 47 299,6 0 0 0,0 1 47 0,2
2 63,8 9,12 4,7 299,8 0 0 0,0 7 236 0,8
3 63,8 9,12 47 299,8 1 47 0,2 10 331 1,1
4 63,7 9,11 4,7 299,3 6 190 0,6 14 475 1,6
5 63,7 9,11 47 299,3 27 896 3,0 42 1367 4,6
6 63,8 9,12 4,7 299,8 36 1179 39 85 2783 9,3
7 63,7 9,11 47 299,5 6 188 0,6 26 848 2,8
8 63,9 9,13 4,7 300,2 47 1561 5,2 118 3878 12,9
9 69,4 9,93 47 326,3 55 1808 5,5 86 2827 8,7
10 74,5 10,65 3,5 305,5 75 2150 7,0 105 3010 9,9
11 85,6 12,24 2,5 256,9 100 2098 8,2 135 2832 11,0
12 89,0 12,72 2,5 2224 135 2360 10,6 155 2710 12,2
13 95,6 13,67 2,5 239,1 170 2972 12,4 185 3234 13,5
14 100,1 14,31 2,5 250,2 210 3671 14,7 210 3671 14,7
15 100,1 14,31 2,5 250,2 248 4339 17,3 188 3290 13,1
16 102,3 14,63 2,5 255,7 332 5798 22,7 306 5356 20,9
17 102,3 14,63 2,5 255,7 545 9535 37,3 412 7205 28,2
18 105,6 15,11 2,5 264,1 472 8244 31,2 444 7771 29,4
19 107,9 15,42 2,5 269,6 542 9484 35,2 596 10424 38,7
20 110,1 15,74 2,5 275,2 518 9048 32,9 552 9647 351
21 110,1 15,74 2,5 275,2 934 16327 59,3 1123 19627 71,3
22 113,4 16,22 2,5 283,5 878 15343 54,1 892 15599 55,0
23 113,4 16,22 2,5 283,5 551 9641 34,0 695 12145 42,8
24 116,8 16,70 2,5 291,9 639 11174 38,3 873 15267 52,3
25 114,5 16,38 2,5 286,3 643 11246 39,3 802 14017 49,0
26 112,3 16,06 2,5 280,8 382 6685 23,8 461 8065 28,7
27 109,0 15,58 2,5 272,4 85 1479 5,4 100 1753 6,4
28 106,7 15,26 2,5 266,9 70 1220 4,6 104 1817 6,8
29 103,4 14,79 2,5 258,5 61 1074 4,2 53 927 3,6
30 101,2 14,47 2,5 2530 71 1242 4,9 71 1242 49
31 979 13,99 2,5 244.,6 13 231 0,9 34 600 2,5
32 97,9 13,99 2,5 244.6 26 462 1,9 34 600 2,5
WUtoro 2949 422 101 8809 7878 141692 16,1 8919 153601 18,6

Mpumeyanue: * - MNMopsaaKOBbIN HOMEP NMHWUM PAacYETHOM 0bnacTu.

[NoTHOCTb pacnpepeneHuns WEeHKOB Ha TMHUIX pac-
yéTHOW obnactu BapbupoBana ot 0 Ao 59,3 3k3./kMZ;
B cpefHeM — 16,2; NNOTHOCTb pacnpeneneHuns nono-
Bo3penbix ocobeit —ot 0,2 Ao 71,3 3k3./KMZ; B cpeaHeEM —
18,6 (Tabn. 4).

B bacceiHe benoro Mops 66110 Ha TpaHcekTax dak-
Tnyeckn obHapyxeHo 8919 nonosospenbix ocoben

Tpyasl BHUPO. 2025 . T. 199. C. 64-85

n 7878 wWeHKOB rpeHnaHackux ToneHen. Obwas pac-
YETHAA YNCNEHHOCTb FPEHNAHACKUX TIOJIEHEN Ha Apen-
dyrownx nopax B baccerine, no metony H.I YennHue-
Ba, coctaBuna 153601x10767 nonoBo3penbix ocoben
n 141 692+8 696 weHkos. lNockonbky B lopne u B BopoH-
Ke NosI0BO3pesbie 0COOU U LWEHKM BCTPEYANUCh EAUHUY-
HO, TO 3TW ParOHbl BbIN UCKIOYEHBI M3 PAcHETOB 0bLLEeNn
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YMCNEHHOCTM ToneHen. MTorogas MMHUManbHas oLeHka
obLwei ymcneHHoCcTM npunnoga B benom Mope cooTeeT-
CTBOBaNA YMCNEHHOCTM NPUNNOAA B Npefenax pacyéT-
How obactu B bacceliHe.

CoOTHOLWEHME LWEHKOB M NOMIOBO3pENbIX 0coben Ha
nbpax B bacceiHe B npenenax pacyétHou obnactu us-
MEHSN0Ch B LUIMPOTHOM HanpaBAeHUMU: B 3aNafHOM 4acTu
paiioHa npeobnaganu nonoso3pesnble 0cobu, COCTaBNAB-
LIMe Ha OTAEeNbHbIX MMHUAX CBbiwe 80%; B LeHTpanbHOWM
M BOCTOYHOM YaCTAX paMoHa 3anéxeK COOTHOLWEHWe No-
noBo3penbix 0cobelt 1 WeHKOB Bbl10 NPUMEPHO PaBHbIM
nmbo WweHKkn yncneHHo npeobnaganu: no 60% obwen
YMCNEHHOCTU Ha OTAENbHbIX MNMHKUAX (puc. 10).

[lpyMepHO paBHOE COOTHOLWEHWE LWEHKOB U MO-
noBo3pesnbix 0cobelt B LeHTpanbHOM YacTn bacceliHa
B 2024 r. 66110 06YCNIOBNEHO TEM, YTO B MEPUOA, aBUAYUE-
Ta CaMKM eLwé NpoAoMKaAU MONIOYHOE BCKAapMAUBAHME
NMOTOMCTBA U HaXOAMIWUCh PSAOM CO weHkamu (puc. 11).
B 2023 ropny, korfa oCHOBHas Macca LWeHKOB Haxoaunach
B paioHe lopna benoro Mops, MONoYHOE BCKapMauBa-
HWe B OCHOBHOM 3aKOH4YMA0Cb K 21 MapTa,a B 2024 roay
B bacceriHe oHO npogomkanock Ao 25 mapra.

OBCYXAEHUE

MpUypoYEHHOCTb BOCMIPON3BOACTBA M MOSIOYHOIO
BCKAapM/IMBAHMS LWEHKOB rPEHNAHACKOrO THOJIEHS K fe-

100%

80%

60%

40%

20%

7 15 17 19 21 23 25 27 29 31
I B3pocCible

LIeHKM Ne muHHHN

Puc. 10. CooTHowweHKe nonoBo3penbix 0cobei 1 LWeHKOB rPeHNaHACKoro TIeHs B Npeaenax 1ef0Boro maccuea B bacceiine
Benoro mops B nepwog ¢ 21 no 25 mapta 2024 r. (y4€THbIE IMHWUM MPOHYMEPOBAHbI, KaK NOKa3aHO Ha puc. 8)

Fig. 10. The ratio of adult and pup harp seals within the ice massif in the White Sea BASSEIN area during the period from 21
to 25 March 2024 (counting lines are numbered as shown in Fig. 8)

Puc. 11. KopmneHue camkamu 6enbkoB Ha nibaax B bacceiiHe benoro Mmops B Mapte 2024 r.
Fig. 11. Females feeding pups on ice in the White Sea BASSEIN area in March 2024
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O9HBIM nonsaM obycnaBnmMBaeT pellarLLyo ponb neso-
BOr0 peXMMa KOHKPETHOro rofa B YCMeLWHOCTH BOCMpPO-
M3BOACTBA 3TOro BMAa B benom mope [[opodees, 1960;
Stenson et al., 2020]. JlepoBble ycnosus B paoHax
LEHHbIX 3aNéXeK rpeHNaHACKUX TIONeHen JOMKHbl 0be-
cneynBaTb HaMboNbLUME WAHChl A5 BBDKMBAHUS NOTOM-
CTBa: HOBOPOXAEHHBIM LLEHKAM IPeHNaHLCKOro THNEeHS
B nepBble 4-5 HepeNb UX XKU3HU HEOOXOAUM YCTONYMBDIA
Nén, Ha KOTOPOM MPOXOAMT MOJIOYHOE BCKAPMMBAHUE
(2-3 Hepenu) n nuHbka (1,5-2 Hepenwu), n ToNbKO No-
Cnle OKOHYaHUS IMHBKKU MEePBUYHOIO BOMOCSHOrO NOKPO-
Ba LLEHKM rPEHNAHACKOrOo THONEHS, Nepenas Ha CTafuio
cepku, npuobpeTatoT GU3MON0rMyeckyo cnocobHoOCTb
K nnaBaHuio u HolpaHuio [CeeToyes, CeBeTouesa, 2009;
Sergeant 1991; Stenson, Hammill, 2014]. OnTumManbHbI-
MU Ang GOPMUPOBAHUS LLEHHBIX 3aNEXEK FPEHNAHACKO-
ro TionieHs B benomM mope 9BnQKOTCS TONCTbIE OAHONETHUE
NbAbl C 3aCHEXEHHOM CyXOM NMOBEPXHOCTbI M [,0CTATOY-
HO TyCTOM CeTbi pa3BOAbEB, PACNONOXKEHHbIE B rNy6u-
He MaccuBa NefoBbIX Nonen u apendyrolime 13 panoHa
BocnpouseoacTea B baccertHe unu lopne benoro mops
K KpoMmKke nbaoB B bapeHueBoM Mope, rae nepenuHsB-
lWMe WeHKM CMOryT NepenTn K CaMoCTOATENbHOMY 06-
pasy Xu3Hu [Yanckun, 1965; JlyknH, 2013; CeeToues,
CeeToueBa, 2018]. PaHHee TasiHMe HeAOCTAaTOYHO TON-
CTbIX NbAOB B TEMJIbIE 3UMbl, UHTEHCMBHOE TOPOLLEHUE
B WITOPMA, BbIHOC J1efOBbIX NOMEN CO LWEeHKAaMN B aHO-
ManbHOM 3anafjHoOM HanpasneHuu B bapeHueso Mope
MOXeT NPUBOAMUTb K MaCCOBOM CMEPTHOCTM LLEHKOB. 10
MHeHuto J1.A. Tlonoea [1971 6], obwwnit ypoBeHb cMepT-
HOCTM LLEeHKOB rpeHNiaHACcKoro ToneHs B benom Mope
B 00blYHbIe roabl cocTagnset 3-4,5%.

BecHow 2023 r. 6onee noN0OBMHbI NAOWAAN TIEOOBbIX
nonen B baccenHe pacnanock B nepuog ¢ 9 no 21 mapra,
4TO MPUBENO, BEPOATHO, K BbICOKOM CMEPTHOCTYM LLEHKOB
B 3T0T nepwuof. ins Topna n BopoHku cutyaumsa B 3TOT
nepuopg 6bina 6onee 6GnaronpuaTHOM, T. K. Heobxoanmas
[LNS Pa3BUTUS LLEHKOB JIeL0Bas 06CTaHOBKA COXPaHANACh
Ha npoTskeHuun 6onee 4 Hepenb (C 4 MapTa no 7 anpens).
Mo pe3ynbratamM 06pabOTKM AAHHbIX aBMAYHETA YMCIEH-
HOCTb LLEHKOB cocTaBmna 124 645+20774. Mockonbky
aBmnay4yéT B 2023 r. Obia1 BbINONHEH HE B ONTUMAanbHbIN
nepuof, B KOHLEe MapTa — Havyane anpens, Korga 4acTb
LLEHKOB MOI/A Y)Xe& HaXoAUTbCA B BOAE, BO3MOXEH He-
[oy4yét npunnoga. C 4pyroi CTOPOHbI, CpAaBHEHWE [,0U
LLEeHKOB B 3aNéxKax TioneHen B baccenHe, lopne un Bo-
poHke benoro Mops no3BonseT KOCBEHHO CYyAUTb O TOM,
4TO MX CMepTHOCTb B bacceriHe Hbina BbICOKaA.

B 2024 r. B baccenHe benoro Mopsa 6naronpusaTHas
ONS pa3BUTUA LWEHKOB NefoBasi 06CTaHOBKA COXPaHA-
nace ¢ 28 mapta no 5 anpens. Toraa kak B panoHe [opno
OTMeYeHa BbICOKAs CKOpOCTb apenda nbaos, NPUBOAS-
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Las B HEKOTOPbIE AHU K BONbLIMM 30HAM YUCTOM BOAbI —
6e3 nbaa. OCHoBHas LWeHHas 3anéxKa HaxoAnNacb B BOC-
TOYHOM YacTu parioHa baccenH, B opyrnx paoHax oTMe-
YyeHbl TONbKO eanHMYHble 0cobu. Mo pesynbTatam obpa-
60TKM YMCNEHHOCTb WEHKOB cocTaBuna 141692+8 696
(CV=3,4%). CnepyeT OTMETUTb, YTO aBMAYUET BbINOSHEH
B ONMTUMManbHbIM nepuog ¢ 5 no 25 mapTa. B 371 cpoku
NPaKTUYeCKW BCE LWEHKM AOMKHbI OblIM HAXOAUTLCS HA
noay.

JlepoBast 06CcTaHOBKa COBMECTHO C BETPOBbLIM PEXM-
MOM B BECEHHWI Mepuopa, onpenensoT pacnpeneneHune
LEHKOB Ha Apendywmx nbAnHax B akBatopun benoro
Mops. COBOKYMHOCTb 3TUX (GAKTOPOB BAUSIET HA Pa3BUTUE
W BbIXMBAEMOCTb npunnofa. laxe B roabl ¢ 60nbluon
NefOBUTOCTbI0 MOPS LLEHHbIE 3aN1EXKWU, CPOPMUPOBAH-
Hble B BOCTOYHOM YacTu bacceiHa, MoryT noa AencTeu-
€M BOCTOYHOrO BeTpa BbIHOCUTBLCS B 3aMafHble pavoHbI
BapeHueBa mMops, roe 6e3 4OCTaTOYHOro NUTAHUA YacTb
weHkoB nornbaet [JlykmH, 2013]. AHanornyHas cutyaums
Morna cnoxuteca u B 2024 roay. B koHue MapTa - Ha-
yane anpena apendyrowmii Maccme nbaa B parioHe bac-
CeWH nofA OencTBMEM BeTpa CMeCTM/ICA B 3anafHOM Ha-
npasneHuun. Bnocnencrtesmm otmMeyanach rubenb Monoabix
ocober Ha nobepexbe benoro Mmopst Ha Tepckom bepery
MypMaHcKkol obnactu, a Takxke B ApxaHrenbckoi obna-
cTu. buonorun-oxoToBeabl HaLMOHaNbHOrO Napka «OHex-
ckoe lNoMopbe» 0CMOTPENU XXMBOTHbLIX M 3aKNHOYUIH,
4YTO 0COOM BblM BbIOPOLIEHbI LWUTOPMOM Ha nobepexbe
B pe3y/ibTaTe ecTeCTBEHHbIX MPOLECCOB U HanpaBieHu s
BETPOB.* AHaNnorMyHoe 3ak/lyYeHne CAeNaHO COTPYAHM-
kamu Komuteta no BetepuHapmm MypmaHckoi obnactu.’
Hanbonee pacnpocTpaHEHHBIMU NPUYMHAMM CMEPTHOCTH
NMOTOMCTBA ABNAOTCA HEBNAronony4Hble poabl, 334aBNN-
BaHWe NbaaMu, 3amep3aHue u rmbens ot uctoweHms [Jly-
KuH, Bacunbes, 2004].

OunHamuka BocnpounseoacTea ¢ 1955 no 2024 rr. no
pe3ynbTaTaM aBMACbEMOK BapbMpoBana oT 65 TbIC. 3K3.
B 1963 rony no 340 Tbic. 3k3. B 2000 roay (puc. 12). Hus-
KMe 3HaYeHWUs CBA3aHbl C BIUSHUEM UHTEHCMBHOMO MpPO-
Mbicna [HasapeHko, 1984], toraa Kak o4yeHb BbICOKME,
BEPOSITHO, C MeToAoNornyeckummn ownbkamm [OrHeTos,
2008].

B 1998 r. 6611 NpUMEHEH HOBbIV MYNbTUCNEKTPASb-
HblA MeToA Y4€Ta LWEHKOB rPEeHNAHACKOrO THIEHS HA
nbpax B benom Mope, KOTOpbIM 3aKnKOYaNCca B 0ogHOBpe-
MEHHOM CbéMKe y4yéTHoM nonocbl 500-600 meTtpos ¢o-
TOoKaMepow v Tennosusopom [YepHook, 2009]. 3atem Ha
YYETHOM NOMOCE CYMTANM ObLLEE KOMMYECTBO «TEMbIXY

4 https://www.echosevera.ru/2024/06/13/666a946dde0369e98b079
834.html

> https://murman.tv/news-n-23453-prichina-gibeli-tyulenej-v-terskom-
rajone-stala-izvestna
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Puc. 12. l3MeHeHMe YNCNEHHOCTU NOMOAHEHMS NO LAHHLIM aBMACbEMOK M AnHamMuKa npombicna MBI ¢ 1955 no 2024 rr.
[no paHHbIM: HasapeHko, 1984; YepHook 1 ap., 1999; lWadwkos, 2015; ICES. 2023; cobcTBEHHbIE faHHbIE]

Fig. 12. Changes in the abundance of pup production based on aerial surveys and the dynamics of the White Sea harp seal
population sealing from 1955 to 2024 [based on data from: Nazarenko, 1984; Chernook et al., 1999; Shafikov, 2015; ICES. 2023;
own data]

nsTeH (B3pocnbix ocobeit) u fanee No COOTHOLIEHUIO
LeHKK/B3pochble, onpefenéHHoMy Ha doTorpadumax Bu-
AMMOT0 [ManasoHa U C YY4ETOM KOPPEKTUPYHOLWEro Koad-
duunenTa Hepgoyuéta 1,34 [YepHook u ap., 2000], pac-
CYMTBIBANIM YUCJIEHHOCTb NMOMNONHEHUS TPEHNAHACKOrO
TioneHs. K utorosomy 3HauyeHuio npubasnanm konuye-
CTBO LLEHKOB, A,06bITbIX BO BPEMS MPOMbICNA B FOJ, aBU-
ayuyéta. OgHako pe3ynbTaTbl 3TOr0 aBMay4véTa BNocnes-
CTBUM HEOLHOKPATHO MEHANUCh BCNEACTBUE U3MEHEHMS
MeToAMK pacyéTta. [lepBOHaYanbHO YNCNIEHHOCTD LLEH-
KOB NO AaHHbIM aBunay4véTta B 1998 roay oueHmBanaco
B 381 ThiC. 3k3. [YepHoOK u Ap., 1999], 3aTeM oHa yMeHb-
wwmnack Ao 364 Teic. 3k3. [YepHook 1 ap., 2000], a koHeu-
Hoe 3HayeHue coctaBuno 287 Toic. 3k3. [lWadwrkos u ap.,
2006; YepHook, bonTHes, 2008]. PasHuua mexay nep-
BOHaYa/lbHOM U KOHEYHOM OL,EHKaMM COCTABASET MOYTH
100 TbIC. 3k3. Kak oTMeYanu camu paspaboTumKu 3TOM
meTtoanku B.N. YepHook u H.B. KysHeuos [2000], Hepo-
CTaTKOM MeToAMKM Bblna HEBbICOKAs paspeluarowas cno-
COBHOCTb TEMJIOBM30PA M «HANMUUME» JIOXKHbIX Lenen -
TEN0BbIX NATEH U NMOMEX, BO3HUKAKOLLMX MO Pa3IUYHbIM
NPUYUHAM: ANIUTENIbHOTO HAXOXAEHUS XXMBOTHbIX HA Of-
HOM MeCTe, HarpeBaHus rpsi3n Ha CONHUE, 0COBEHHOCTH
paboTbl TENNOBM30pPa, YYMUTHIBAKOLWETO OTHOCUTENbHBIE
nepenapbl Temnepatyp (npu onpeaenéHHon Temnepa-
Type BO34yxa nepenag BoAa-nén umen oAMHAKOBbLIN
KOHTPACT MO OTHOLWEHMUIO XUBOTHOE-NEN). 3aBbileHUE
YMCNEHHOCTM MpMUNNoAA CBA3AHO 6blN0 C HEMPAaBUIb-
HbIM OMnpeaeneHneM COOTHOLLEHMS LLEeHKU/B3pOoC/blie Ha
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yposHe 0,4 [UepHook 1 ap., 1999]. Mo pesynbTatam uc-
cnepoBaHuit 2023 1 2024 rr. 3T0 COOTHOLWIEHME B NEpU-
04, WweHkn 6an3Ko K 1; OHO He3HAYUTEeNbHO CMeLaeTcs
B OO/bLUYIO MM MHYK CTOPOHY TOJIbKO MO OKOHYaHWM Ne-
puoaa nakTaumu, KOraa CaMkKu NOKMAAKOT LWEHKOB.
Takum 06pa3oM, BbICOKME OLLEHKM YMCNEHHOCTU MOo-
NOJIHEHWUS rPEHNAHACKOrO TioNeHsl B nepuog ¢ 1998 roga
no 2004 rop, Bbi3bIBaOT COMHeHUs. 1o MHeHuo LH. Or-
HeToBa [2008], B 3TOT OTpe30K BpEMEHU NpUCYTCTBOBA-
Na HeoBbEKTUBHOCTb OLEHKMU pe3ybTaToB aBMaCbEMOK
M3-32 MEHSIOLWWErocs xapakTepa pacnpeneneHus XmMBoT-
HbIX B paloHe obutaHua. encTBuTENbHO, TPEXKPATHOE
yMEeHbLEeHUe YNCIEeHHOCTHM LEeHKOB He NoALaBanoch
afeKBaTHOMY ONUCaHWUI0 MOAeNbHbIMKU pacyétamu [LLa-
¢dwukos 2012], npu OTCYTCTBUM INU300TUU U IMUTPALUIA
Ha conpepenbHble akBatopuu [fanaeHok u ap., 2012 a].
OCHOBHOM NPUUYMHOMN COKPALLEHWNS YUCAEHHOCTU MPU-
nnoga HasbiBanu pe3koe CHMXeHUe KOPMOBOW 6asbl
[YepHook, bonTHes, 2008]. [ipyryto npuumHy cokpalle-
HWS MAaTOYHOIO MOr0JIOBbS CBA3bIBA/IM C USMEHEHUSMMU,
NPOUCXOAAWNMM B PENPOAYKTUBHOM CTPATErMM CaMOK,
a UMEHHO: 3aTyXxaHneM PU3NYEeCKON aKTUBHOCTU B BO3-
pacte 23-25 net, paCTAHYTOCTbO BCTYMN/IEHMS B Pa3MHO-
XEeHUe U OTAbIX NOCNe HEeCKONbKMX LWeHoK [HasapeHko,
1990]. Ckopee Bcero, BbilenepeyncieHHble GakTopbl AB-
NATCA CAEPXMBAIOLWMMU, HO HE NPUBOASALLMMMU K KaTa-
CTPOPUYECKOMY CHUXKEHUIO KOSIMYECTBA HOBOPOXAEHHBIX
B 2,7 pa3a. Takne TeMnbl yMeHbLWEHUS MAaTOYHOrO MOro-
noBbs npueenu 6ol yepes 4-5 net BOCNPOM3BOASLLEN
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J1.K. CUAOPOB, B.A. BU3BUKOB, B.5. 3BABABHUKOB, C.A. EFOPOB
OLIEHKA BOCMPOM3BOLCTBA BENNOMOPCKOM NMOMYNALMM FPEHSTAHACKOTO TIONMEHS B 2023 M 2024 rr.

4yacTu Nonynsiuuu K ncyesHoseHuw [JlykuH, OrHetos,
2011]. Nostomy H.[A. larpeHokom ¢ coaBTopamu [2012 6]
nocne NoABeLEHUS UTOTOB, NONYYEHHbIX HA OCHOBE CU-
CTEMHO CTaTMCTUYECKOro aHanu3a, 6b10 peKoMeHAOBaHO
OaHHble aBnayyétos 3a nepuop 1998-2004 rr. B opuru-
HaNnbHOM BuAe (abCONOTHLIE 3HAUYEHMS) HE MCMNONBL30BATH
npv NpoBeAEeHUU UCCNEL0BAHUM.

Mocne BBeAeHMS 3anpeTa Ha L06bl4y NONOBO3peNbIX
CaAMOK Ha LWEeHHbIX 3anéxkax ¢ 1969 r. 6bin oTMeyeH pocT
YUCNEHHOCTM NPUNIOLA FPEHNAHACKONO THJIEHS, KOTO-
pobii k 1980 rogy poctur ypoBHs 138,5 Tbic. Poccuiickue
aBMayYETHbIE UCC/IELOBAHMUS MOMOBO3PENbIX CAMOK B Me-
CTax LWeHeHWUs NoKasasnu, YTo 3TOT YPOBEHb COXPAHUI-
¢ 8o 1991 ropa, a exxerogHoe NOMOJHEHWE COCTABAANO
okono 140000 ocoben [Potelov et al., 2003], npu npo-
[LOMKatoLLemMcs NpoMmbicie WeHKOoB. [locne BBeaeHUS 3a-
npeta Ha npombicen 6envkos, B 2009 roay n 2010 roay,
eXeroaHbli npunnog Bolpoc Ao 157-163 TbiC. 3K3., HO
3aTem B 2013 roay oH cHusunca go 129 toic. [Wadwkos,
2015]. No paHHbIM aBrayyétos 2023 n 2024 rr. oueHka
nononHeHua cocrtasnana ot 124,6 no 141,7 TbiC. COOT-
BeTcTBeHHO. C 2005 r. no HacToawee BpeMs YUCIEHHOCTb
nononHeHus BapbmupoBana ot 122 no 163 Tbic. npu cpea-
HeM 3HayeHuun — 137,2+10,5 TbIC.

Ha ocHoBe npoBefEHHOro aHanM3a MOXHO 3aKJHo-
YUTb, YTO KONleBaHME YNCIIEHHOCTU NOMNONHEHUSI B MEHb-
WYy 1AM 6ONbLYK CTOPOHY CBS3AaHO C MHOMMMU dak-
TOpaMu, OCHOBHbBIMU U3 KOTOPbIX SABASKOTCA: BECEHHAS
neposas obctaHoBKA B benom Mope B nepuoa WeHKK
CaMoOK; COCTOSIHME KOpPMOBOW 6asbl B mepuof Haryna.
CnepyeT OTMETUTb, YTO MPU OTCYTCTBMM 3BEPOBOIHOrO
NPOMbIC/Ia Ha TIOIEHEW NPOUCXOAMUT CTapeHue Nonyns-
LMK (BO3PACT CAMOK Ha WEHHbIX 3anéXKax AoCcTuraeT
38+) n yBennmyeHne Bo3pacTa BNepBble OBYIUPYHOLLNX
camok ¢ 4-5 po 7-8 net [CeeToueB, CBeToueBa, 2018;
Haug, Biuw, 2023]. Crapble caMku He CNOCOBHbI eXeroa-
HO MPUHOCUTbL MOTOMCTBO, @ MOJIOZbIM HEe XBaTaeT pe-
CYpCOB A/19 NEPBOro MOSABMEHMS HA WEHHbIX 3aNEXKaXx.
B utore dopmupyeTca nepapxuyeckas CTpyktTypa nony-
NAUMA, NpU KOTOPOM B Pa3MHOXEHMM YYACTBYIOT Npeun-
MYLLECTBEHHO LOMUHUPYIOLLME 0COBU. Takoe CHUXEHME
MHTEHCUBHOCTU PAa3MHOXEHUS U U3MEHEHUS CPOKOB Ha-
CTYyNAeHWUs NOJIOBOM 3penocTu, No-BUAUMOMY, ABASHOTCS
OTBETOM MONYNALMM FPEHNAHACKOrO TIONEHS Ha A0CTU-
XEeHWe el npeseNnbHOM YUCIEHHOCTU NPpYU COBPEMEHHOM
ypOBHE TPODUYECKON KOHKYPEHLMU C APYrUMHK Trone-
HaMKu benoro Mops, KOHKYpeHLMM 3a pbiGHble pecypchl
C YeNOBEKOM, B YCIOBUSAX U3MEHEHMS NefoBUTOCTH be-
NOro Mops B NOCNefHUE oAbl

HaunHas ¢ 2004 ropa neposas obctaHoBka B benom
Mope UMeeT TEHAEHUHNIO K YXYALWEHWIO KaK Mo naowann,
MOKPbITOM NbAOM, TaK U MO KAaYeCcTBY NbAa — yBeNMYEHME
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B NPOLEHTHOM COOTHOLLEHWU TOHKOFO BMTOro, Menkobu-
Toro nbaa. C 2008 r. 06cyxfaeTcs BONPOC O BO3MOXHO-
CTM nepeMeLeHns Yactm 6enoMopCKon NONynsLMmU rpex-
NaHACKOro TIONEHS B CEBEPHOM Hanpas/ieHMM Ha bonee
yAOOHbIE NbAbl.

K coxaneHuto, Ha AaHHbIA MOMEHT BOMPOCHI NpoOBe-
[eHus xoTs 6bl pa3BefblBaTe/IbHbIX NONETOB B NepUOL,
LweHku TioneHen B bapeHueBoM Mope (B panoHax Yew-
CKOM ry6bl 1 ot 0. lonrmnin no Kapckmx BOpOT) Tak U He
peLueHbl.

Ona pacyéta obuweln YyncneHHocTn 6en1oMopCKoM
Nonynsunn rpeHNaHACcKkoro TioneHs 6bin NpUMEHEH KO-
rOpTHbIA aHanM3. MakCMManbHbIM BO3PacT OrpaHuyeH
3HaYeHMEeM 33+, 0lHAaKO efMHMUYHbIE CAMKM HaA LLEHHbIX
3anéxkKax BcTpeyanuch B Bo3pacte 38+ [CBeToues, CBe-
Touesa, 2018]. Ana kaxagoro nokonenms (1991-2023 rr.)
OL,EHEeHA YMCNEHHOCTb Ha BecHy 2024 r. ¢ y4éToM ecTe-
CTBEHHOM CMEPTHOCTM U MPOMBILNEHHbIM U3bATUEM.
EcTtecTBeHHas CMepTHOCTb FPEHNAHACKOTO THONIEHS, NO
faHHbIM M. 4. lkoBeHKo [1967], cocTaBnseT: B NepBbii
rog, 20%; Ha BTopon — 9%; Ha TpeTun — 6%; Ha 4eTBEp-
TbI M NATbIM roabl — 5%; B nocnenytowem - 7,5%. Crap-
TOBAsi YNCNEHHOCTb MOKONEHNS COOTBETCTBYET YMCIIEH-
HOCTV NpunNaoAa No pe3ynbTaTaM aBUAYyYETOB U SKCMepT-
HbIM oueHKaM. JaHHble 3a nepuon ¢ 2005 no 2013 rr.
nonyyeHbl U3 onybnnKoBaHHbIX cTaTtei [Eropos u ap.,
2010; Wadwkos, 2015; Kopxes, 3abasHukos, 2017]. Ans
nokonenwuit ¢ 1991 r.no 2004 r.n c 2014 r.no 2022 r.
NPUHATO cpeaHee 3HadeHne 137 Tbic. 3k3., ang 2023 r. -
124,6 TbIC. (MO BAHHBIM aBMAYYETA, U3NOXEHHBIM B Ha-
cTosiLent ctatbe). TakuM 06pa3oM, 061was MUHUManbHas
pPacyYéTHAsN YMCNEHHOCTb FPEHNAHACKOrO THoeHs 6eno-
MOpCKOW nonynsiumm Ha Havano 2024 ropa coctasuna
1548 840 3k3. (CI°=[1313 942, 1783 738]), U3 KOTOpPbIX
1407 148 3K3. COCTABNSAOT THOJIEHM B BO3pACTe O4HOrO
roga u ctapwe n 141692 3k3. - WEHKMW.

3AK/NNIOYEHUE

lpoBeneHa nonHoMaclWTabHasa MynbTUCNEKTPabHAs
aBMACbEMKA MO OLEHKe YUCNEeHHOCTH, pacnpeneneHus
M BOCMpPOM3BOACTBA BENIOMOPCKOM NONYNSUMU TPEHNAHL-
CKOTO THNEHS C MPUMEHEHUEM OLHOBPEMEHHO HECKO/b-
kux BBC. 06paboTka faHHbIX M PaCYET YUUCIEHHOCTU OCY-
wecrenanuch no dotorpaduam suamnmoro n MK-guanaso-
Hax C MOMOLbI0 NpeABapUTENbHO 0DYYEHHOM HelpoceTH.
MocTpoeHbl KapTbl pacnpeaeneHns NofoBo3pesbix 0cobe
W WEHKOB Ha aperndyrowmnx nbgax benoro mops. Pacnpe-
[leneHve 1 ypoBeHb CMEPTHOCTM LEHKOB rPeHNaHACKOro
TIoNneHa Ha gpendyowmnx nbgax benoro Mopsg B 3uMHe-
BECEHHWI Nepuof, onpeaensoTcs B OCHOBHOM NeA0BOM

6 [loBepuTENbHbIN MHTEPBAN

81



LEV K. SIDOROV, VYACHESLAV A. BIZIKOV, VLADIMIR B. ZABAVNIKOV, SERGEY A. EGOROV
ASSESSMENT PUP PRODUCTION IN THE HARP SEAL POPULATION OF THE WHITE SEA IN 2023 AND 2024

00CTaHOBKOW 1 BETPOBbIM peXMMOM. MexropoBsble Kone-
6aHMsA YUCNEHHOCTU MONOJIHEHUS TPEHNAHACKOrO THoe-
HS 06YyCNOBNEHbI YNC/IEHHOCTBIO MOSOBO3PENbIX CAMOK,
YYaCTBYIOLWMX B PAa3MHOXEHMM, @ TaK)Ke YPOBHEM BECEH-
Hel CMEpPTHOCTM LLEHKOB M COCTOSIHUEM KOPMOBOM 6a3bl
B NpeJLecTBYIOLLMIA Pa3MHOXEHUIO NEPUOA, HAaryna Tione-
Hel. MNonyyeHHble faHHble Jany BO3MOXHOCTb OLEHUTD
YMUCNEHHOCTb NononHeHus: B 2023 r. Ha ypoBHe 124,6 TbiC.
3k3.; B 2024 r. - 141,7 TbIC. 3K3. COBpEMEHHAs YUCNEH-
HOCTb FPEHNAHACKOrO TIoNeHs 6€10MOpCKOM NoNynsaunm
Ha Hayano 2024 r. coctaBnsieT 1548 840 3k3. Pe3ynbtathl
UCCNefoBaHUI CNyXaT OCHOBaHWeEM Ang pa3paboTku pe-
KOMEHAauUMi Mo COXPAHEHUIO U PaLMOHaNbHOMY UCMOJb-
30BaHUI rpeHNaHAcKoro TioneHs. CnegyeT OTMETUTb, UTO
Heobx0AMMO NPOBOAMTL HA NOCTOSAHHOW OCHOBE Takue
aBMay4ETHble paboTbl B NEPMOS LLLEHKM THONEHEN, BKKOYas
pa3BefbiBaTenbHble NonéTbl B bapeHuesom Mope - B No-
TEHUMANBbHO HOBbIX MeCTax Pa3MHOXEHMWS 3TOro BUaa.

bnaropgapHocTH

ABTOpbI BblpaXxatoT 61arogapHOCTb pyKOBOACTBY
W onepatopaM 6ecnuNoTHbIX ieTaTeNlbHbIX annapaTos
AO «HOHanten Tenekom» (AO «HOTK»), obecneumBlumx
aBMay4yéTtHble paboTbl.

KoHpnukr unrepecos

ABTOPpbI 3a9BNSOT 06 OTCYTCTBUMM KOHPAUKTA UHTe-
pecos.

CobnoaeHne 3STUMeCKMX HOpM
Bce NMPpUMEHNMbIE 3TUHECKMNE HOPMbI C06J'I}0,EI,EHbI.
®uHaHcupoBaHHue

PaboTta BbINOMHEHA B paMKax rocyaapCTBEHHOrO 3a-
fanus THL P® ®IEHY «BHMPO» no teme «M3yueHne
pacnpefeneHusi, YNCNeHHOCTU, POSIM B 3KOCUCTEMAX BO-
[OEMOB 0OMTaHUS, B3aUMOLEWCTBUS C PbIOHBIMU NpO-
MbIC/TaMU MOPCKUX MIIEKOMUTAKOLLMX B MOPSIX U MPECHO-
BOAHbIX BofOEMax Poccuitckon Mepepauums.
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