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YnucneHHOCTD OanTuiickoi Konbuaroit Hepunel (Pusa hispida
botnica) B bantuiickoMm Mope olleHBaIach MUHMMYM B 180000
ocoberr B Hauasme XX Beka (Harkonen et al. 2008). VMinTeHcus-
HBII IPOMBICEN U 3arps3HeHNe CPefibl, TeM He MeHee, COKpaTH-
JIV YMCTIEHHOCTD nofBupa yxe K 1940m rogam go 25000, a mac-
COBbIE€ PENpOAYKTMBHBIE Heyfauu B 1980-1990x rogax — po
5000 ocobeit (Harding & Harkonen 1999; Harkonen et al. 2008).
B Hacrosmee BpeMs NMoABUT OCTEIIEHHO BOCCTaHABIMBAETCS,
HO 0CO0BbIe OIIaceHsl NO-TIPeXXHEeMY BbI3bIBaeT M30/MMPOBAHHAS
cybnonyanus, obutaomas B PuHckoM 3anuBe (Stenman et
al. 2005). B Heit Hab/mIoKaeTCs BBICOKAsi CMEPTHOCTD, CBA3aHHAs
C TeIIBIMM 3¥MaMIU ¥ OTCYTCTBUEM IPUTOJZHOTO AJA PasMHO-
xeHus nppa (Harkonen et al. 2008), rubenbio ocobeii B ppibo-
JIOBELIKMX CeTAX, OeCIIOKOJICTBOM TIOJIEHEl B MeCTax pPasMHO-
>KeHs1, pparMeHTalyel! 1efOBOro IOKPOBa B 3MHe-BeCeHHMII
nepuof (Trukhanova et al. 2010). BanTuiickas Konbyatas Hepra
HaxoguTca B KpacHoM cmucke MeXXAyHapOZHOTO COI03a OX-
paubl npuponsl (IUCN) B xareropun «Yassumsii» (Kovacs et
al., 2012). B Kpacnoit xuure Poccumiickoit Pemeparuy nogsup
B HACTOsI[ee BpeMs HaXOIMUTCA B TpeTbeli KaTeropun (pemkuit
IIOZBIAL,).

3uMoit pacnpefiefieHNe KOMbYaTON HepIbl OrpaHNYMBaeTCsA
ZOCTYIHOCTDBIO /IbJIa, KOTOPBI/I IIPefOCTaBIACT CYOCTpar s
POJOB M BbIKapM/IMBaHUA 1I€HKOB. B Tenble 3MMBbI, KOTTa /1ef,
¢dbopmMpyeTcs TOIBKO B BOCTOYHOI YyacTy akBatopuyt PuHCKO-
rO 3a/yBa, I[eHKa MOXKeT mpoucxonutb BOmu3nu r. Cankt-Ile-
TepOypr, 4TO [e/aeT Pa3MHOXKAIOLIYIOCS IIOMY/IALMIO ellje bomee
VA3BMMOII 711 6@CIIOKOVICTBA CO CTOPOHBI YeTOBEKA, TIOBbILIAET
PUCK by B ceTAX U OpaKOHbepCTBa.

Ilenpio Hacrosmiell paboOThl OblTa OlleHKa YMCIEHHOCTU
U BBbIABJIEHJE paclpefenieHyst OanTUICKO KOIbYATO HepIIbl
Ha JIbly poccuiickoit yactu PUHCKOro 3a/muBa B MEPUOT, exe-
TOZIHOM IMHBbKY BecHOI 2013 rofa ¢ npuMeHeHeM MeTO/a aBJ-
AIIMIOHHOW ChbeMKI.

Marepuan u MeTOgMKA

ABMAIVIOHHBII Y4eT 6anTUICKOM KO/IbYaTol HepIsl (1 1o-
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The Baltic ringed seal (Pusa hispida botnica) was
estimated at the minimum of 180,000 individuals in
the early twentieth century (Hérkonen et al. 2008). In-
tensive fishing and pollution, however, have reduced
the seal number down to 25,000 in 1940s, and then
massive reproductive failure — down to 5,000 indi-
viduals in 1980-1990s (Harding & Harkonen 1999;
Hérkoénen et al. 2008). Currently the subspecies is
gradually recovering but an isolated sub-population of
the Gulf of Finland still remains of particular concern
(Stenman et al. 2005). There is a high mortality as-
sociated with mild winters and the lack of suitable ice
for breeding (Harkonen et al. 2008), bycatch in fishing
nets, disturbance at breeding sites, and fragmentation
of ice cover in the winter-spring period (Trukhanova
et al. 2010). Baltic ringed seal is listed as “vulnerable”
in the Red List of the International Union for Conser-
vation of Nature (IUCN, Kovacs et al. 2012). In the
Red Book of the Russian Federation the subspecies is
now listed under the third “rare” category.

Winter distribution of ringed seals is limited by
the availability of ice which provides a substrate for
parturition and nursing their pups. In warm winters,
when ice is formed only in the eastern part of the
Gulf of Finland, pupping may occur in the city of St
Petersburg, which makes breeding population more
vulnerable to disturbance by humans, risk of bycatch
and poaching.

The aim of this work was to evaluate an abundance
and distribution of the Baltic ringed seal in the Rus-
sian part of the Gulf of Finland during the annual
moult on ice in spring 2013 using aerial survey.

Material and methods

Baltic ringed seal aerial survey (and incidentally
the grey seal Halichoerus grypus survey) was held on
15 and 18 April 2013, encompassing ice covered area
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mytHo ceporo TioneHs Halichoerus grypus) 6bu1 mpoBemen 15
n 18 anpena 2013 roga 1 0XBaThIBa/I IIOKPHITYIO IbOM YaCTh aKBa-
TOPUM B POCCUIICKOIT YacTyt OUHCKOTO 3a1MBa. Y4eT MpOBOUIICS
B IIepMOJ; BpeMeHM, O/IM3KUI K IIMKY eXKeTOf{HON IMHbKA Y UCCTIeRy-
eMBbIX BU[IOB TIOJIEHET! C MCIIO0/Ib30BaHIEeM CTaHJAPTHOI METOMOMIO-
IMY y4eTa MOPCKUX M/IEKOIIMTAIOIUX Ha JIb/ly Ha JTMHEVHBIX TPaH-
cektax (cm., Hanpumep, Skalski et al. 2005). [Janublit MeTOR pef-
Io/IaraeT JOINYIIeHVe He3aBYCUMOIO CIy4aifHOTO paclpeneleHNs
XVBOTHBIX Ha JCCIefyeMoll akBaTopyuu. [lomeThl IpOBOAVINCH
Mexay 11.00 u 15.00 yacamy 110 MECTHOMY BPEMEHM B COTHEYHYIO
VUIU IIPEeUMYIeCTBEHHO SACHYIO IIOTORY O c/abbIM BeTpoM (1o 6 M/
ceK) 1 6e3 0caZiKoB.

JlanHble cobMpamich ¢ 60pTa MaJOLIYMHOTO OJHOMOTOPHOTO
camorneTa Cessna-210 «Centurion» ¢ BepXHUM KPbIJIOM, BBIIIO/THSAB-
IIIeTO TI0JIeT BIO/Ib IIPSAMOIMHENHBIX TPAHCEKT, IPEVIMYIIeCTBEHHO
OPYIEHTMPOBAHHBIX C CeBepa Ha IOL. [l ydeTa TioNeHeil iBa Ha-
6mropaternst Benu HabmofeHs ¢ 060X 60PTOB caMoseTa, IIpocMa-
TpUBas MOJOCY WMpUHOI 450 M ¢ Kaxxporo 6opra. ITocToAHCTBO
Y4eTHOI! ITOIOCHI IIOAAEP>KMBAIOCh C IIOMOIIBIO 3apaHee HaHEeCeH-
HBIX Ha CTEKJIO MapKepoB, KOTOPbII 0003HaYany 3aJaHHBI yron
3peHus A HabmopaTend. BoicoTa momera M CKOPOCTb caMoJeTa
KOHTPO/IMPOBAINCh OOPTOBOJ HaBUTALMOHHON CUCTEMON M IIOK-
IEePXKUBAMKCH IT0 BO3MOXXHOCTM CTaOMIbHBIMY Ha 33JAHHOI BeN-
yyHe 90 M 1 210 KM/4ac, COOTBETCTBEHHO.

Kaxpoe >xmBOTHOe, 0OHapy>xeHHOe Ha by, (oTorpadupo-
Basoch 1ubposoit porokamepoit Nikon BpICOKOro pasperieHus,
ocHaleHHON TeneoObekTuBoM (70-200, 2.8 u 18-200, £3.5-5.6),
KooppauHatThl (MMp./[ONr.) Kaxpoit ¢ororpadum ompenensinuch
mopratuBHbiM GPS npuemuukom Garmin (cs62 u Etrex), mpuco-
eIVMHEHHBIM K KaMmepam. Ilepe; HayanoMm monera Bce 060pypo-
BaHMe CUHXpOHU3MpoBanoch 1o Bpemenu (UTC +00). [Tromans
NIbJia Ha MCCIIeyeMOil aKBaTOPYM B JTHU YYETOB ObLIa MOACYMUTAHA
B mporpamme QGIS 4.1.2. mo ciiytHnkoBeIM cHuMKaM AERONET _
Helsinki Subset — Aqua 250m Bands 7-2-1, gocTynHbIM B 6ase
JaHHBIX Ha caiiTe http://lance-modis.eosdis.nasa.gov.

[l aHanu3sa ucnonbp3oBanmu HaboOp KOOPAVHAT, 0003HaYaBLINX
VHIVIBIYQIbHBIX >KMBOTHBIX, OOHAPY)KeHHBIX B IIpee/ax TPaH-
cekThl. OlleHKa YMCTIEHHOCTY MONY/IALVM KONbYaTO HepIIbl OCy-
LIECTB/IANACH 110 CTAHAAPTHO METOMMKE SKCTPAMOJIALUY JAHHBIX
Ha HeoOCTIeOBaHHYIO YacTb IIOKPBITON JIbIOM aKBaTOpuy (4Mcio
00OHapY>KeHHBIX CEPBIX TIO/IEHElT ObIJIO KpajiHe MajIo [/ pacuyeToB).
B 1je/X cTaTUCTIYEeCKOTO aHa3a y4eTHbIe TPAaHCeKThI 1 Heobcre-
TOBaHHas YacTb JIEHOBOI IIOBEPXHOCTY OblIa pasfiesieHa Ha 67I0KM
Iomaapio0 1 KB. KM KaXKIbIN, KOTOPbIE MCIOMb30BaIN B KayeCTBE
equHUL BBIOOPKM. B KauecTBe Mepbl TOYHOCTH OLIEHKM MCIIONIb30-
Bajach BenuumHa koadduimenta Bapuaryu (CV). CpenHue 3Have-
HUA IPUBOJATCA C YKa3aHMeM Be/IVYVHbBI CTAHZAPTHOTO OTKJIOHe-
Hust (SD). Bee BerumcneHus pon3BOAUINCH B IIPOTPAMMHOIL Cpefie
R 3.0.0 (R Development Core Team, 2008)

Pesynbrarhi

[TokpbITast 7BAOM IJIOI[A/lb POCCUIICKOM YacCTU aKBaTOPUM
®unckoro 3amyBa (BKIIOYEHHAs B YYETHYIO IUIOLIAb) HA MOMEHT
npoBefeHns pabot cocrasisia 3499 u 3797 KB. KM, COOTBETCTBEH-
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of the Russian part of the Gulf of Finland. The
survey was conducted close to the peak of annual
moult of ringed seals using standard line transect
methodology for estimation of marine mammals
abundance on ice (see, e.g., Skalski et al. 2005).
This method assumes independent random dis-
tribution of animals throughout the survey area.
Flights were conducted between 11.00 and 15.00
local time in sunny or mostly clear weather condi-
tions, light wind (up to 6 m/sec) and no precipita-
tion.

A single-engine low-noise aircraft Cessna-210
“Centurion” with upper wings was flying mainly
along north-south oriented line transects. The
windows of the aircraft were marked with lines to
set the sighting angles for each observer (one on
each side of the aircraft) which would give a 450m
wide strip on each side of the aircraft when viewed
at 90 m. Flight altitude and speed of the aircraft
were controlled by onboard navigation system and
maintained as constant as possible at a given value
of 90 m and 210 km/h respectively.

Each animal detected on ice was photographed
with Nikon high resolution digital cameras,
equipped with lenses (70-200, f2.8 and 18-200,
£3.5-5.6), and the associated position (lat/lon) was
recorded by Garmin hand held GPS units (cs62
and Etrex) connected to the cameras. Prior to the
flight all equipment was synchronized in time
(UTC +00). Total ice area covered by the survey
was calculated in QGIS 4.1.2 software using satel-
lite images AERONET_Helsinki Subset — Aqua
250m Bands 7-2-1 freely available from a data-
base at http://lance-modis.eosdis.nasa.gov.

For the purpose of our analysis we used a set of
coordinates that defined individual animals seen
within each transect. Ringed seal population num-
ber estimate was obtained by extrapolation of our
data on unsurveyed part of the ice-covered area
(the number of detected grey seals was insignifi-
cant for inference). For the statistical analysis we
divided both transects and unsurveyed ice surface
into blocks of 1 sq. km each, which were then used
as sampling units. We used coeflicient of variation
(CV) to measure accuracy of our estimate. Mean
values are given with an associated standard devi-
ations (SD). All calculations were made in R 3.0.0
programming environment (R Development Core
Team, 2008)

Results

Ice-covered area of the Russian part of the Gulf
of Finland included in the survey was 3,499 and
3,797 sq. km on 15 and 18 April 2013 respectively.
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State boundary loc. rpasua

— —

Hon identified species | Hesgenmudul, THSHH
Ringed seal Konwuartas wepna

Grey seal Cepail THInEHE

Water acoess hole Npoys myHEa

Survey transect YueTHME TRAHOeKTH
Ice cover 15.04 Nepoewi nokpos 15,04
] —

Puc. 1. PesynpTaThl aBMalIOHHOrO y4eTa TIOIeHel Ha nbgy OuHCcKoro 3ammsa 15 anpensa 2013 1.
Fig. 1. Results of seal aerial survey on ice in the Gulf of Finland on April 15, 2013.

State boundary lMoc. rpadnua

— ——

HNon identified species | | Henaermidmu, THNEHH
Ringed seal Konbyartana Hepna

Grey seal Cepulii THNEHL

Water access hole Npoayxm/ myHKs

Survey transect YUETHHIE TPAHCEXTH
Tce cover 18.04 Negoewin nokpos 18,04
—  —

Puc. 2. PesynbraThl aBMalIOHHOTO y4eTa TiofieHell Ha 1Ay PuHckoro 3anuBa 18 anpena 2013 1.
Fig. 2. Results of seal aerial survey on ice in the Gulf of Finland on April 18, 2013.

Ho 15 1 18 ampesna 2013 r. K MoMeHTY npoBeneHMs paboT IeTOBbIIA
IIOKPOB COCTOSI M3 JIBYX 00/IacTeil — I0>KHOJ U CeBEPHOJ KOHIIeH-
TpaLuy JIbJa, MEeXAY KOTOphIMM cOpMUpPOBaIach 0OLIMpHAs HO-
JI0Ca OTKPBITOI BOABL. BAO/Ib I00KHOTO U ceBepHOro Oepera 3anmBa
e, ObLI IIpefiCTaB/IeH POBHBIM IIpUIIaeM, TOMIMHA KOTOPOTO B OT-
IenbHBIX pajioHax pocturana 40 cm. Ha ypnanenun 6omee 5-10 kxm
oT Gepera HauMHaIaCh 30Ha OMTOrO JIbJA, COCTOALIAA U3 OT/eNb-
HBIX JIbJVH, 3a49aCTYI0 KPYIIHBIX PasMEPOB, XapaKTePU3YIOUIMXCS

In the beginning of the survey the ice was present-
ed in two areas in the north and south with a wide
area of open water in between. Along the north-
ern and southern shores the ice was represented
by fast ice up to 40 cm thick. In 5-10 km from
the coast there was a zone of highly fragmented
ice consisting of mobile ice floes, often large size,
characterized by a high degree of cohesion. On 18
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BBICOKOJI CTETIEHDbI0 CIIJIOYEHHOCTN. 18 ampens mocne MpOmOKI-
Te/IbHBIX I0>KHBIX BETPOB BJOJIb CEBEPHOI KPOMKI JIbJja 06pa3oBa-
Mach OOLIMPHAsA 30HA LIYTH U JIEAAHON KPOLIKY, HEIIPUTOHAS IS
3ajIeTaHusA XNUBOTHBIX.

B o6ueit cnoxxHOCTHM 15 ampena 13 yu4eTHBIX TpaHCceKT (puc. 1)
nokpbuty 340 kB. kM (9,72%) noBepXHOCTY /bAa U 83,3 KB. KM BOJ-
HOJI IIOBEPXHOCTH. 18 ampens 6bUIO 3a/10KeHO 19 y4eTHBIX TpaH-
cekT (puc. 2), 409,3 KM MaplIpyTa IPOXOAMIO HaJl IOBEPXHOCTDIO
nbaa (368 kB. KM, 9,7%), 37,7 KM — HaJi OTKPBITOI BOJOIl. Y 4aCTKI
OTKPBITOJ BOABI OBUIV MCKITIOYEHBI U3 aHaMu3a. PacCTOsHME MeX-
Iy TPaHCEKTaMMU COCTaBWIO B cpemHeM 10,4 kM (0T 7 mo 26 kM)
15 ampenst u 9 km (ot 5,2 mo 25,9 kM) 18 ampens, 4TO UCKIIOYA-
710 BO3MOXKHOCTb IIOBTOPHOTO y4YeTa OJHMX M TeX K€ >KMBOTHBIX
U ofecreyrBajo JOCTATOYHOE IIOKPBITIE YIETHOI IO M.

ITo pesynpraraM Bu3ya/nbHBIX HaOmiofieHmit 15 ampensa Ob1o
0OHapy>keHO 6 ocofell OANTUIICKOI KOJBYATOV HEPIIBI, 2 0co0u
Ceporo TIONIEHA U OJVH TIONIEHb, BIJl KOTOPOTO OIPENeNNTDb He yaa-
nock. JKUBOTHBIe pacronaraauch mmbo Ha IUIaBaIOLIMX JIBAVHAX
6orb1IOro pasMepa, 1160 Ha IPUIIAITHOM JbAY BO3JIE JIYHOK WU
Ha Kpaio pa3noMoB. CpeHsasA MIOTHOCTD 3a7eTaHsA KOIbYaTol He-
PIIBI Ha ICCTIEIOBAHHO YaCTH TIEflOBOJ IIOBEPXHOCTY COCTaBU/IA Ha
15 amperns 0,018 (SD=0,152) oco6u Ha kB. KM (guamnaszoH ot 0 1o 2
JKMBOTHBIX Ha 1 KB. KM /1bJIa).

O611jee Y1CIIO 3aperncTpUPOBAHHBIX XMBOTHBIX 15 ampers, Ta-
KMM 006pasoM, cOCTaBIIO 9 0cobell, CpefHsAsA INIOTHOCTD 3ajleTaHMs
6buta onerena B 0,024 (SD=0,169) ocobu Ha KB.KM. DKCTPAIOIN-
pOBaB IIONyYeHHOe 3HaueHMe IUIOTHOCTM Ha HeoOCIeOBaHHYIO
YaCTbh YYeTHON IUIOIIAZM, MBI IOMYYM/IN CYMMapHYIO OLIEHKY 4N-
CTIEHHOCTM KOJIbYATON HepIIbl Ha JIbAy paBHYM0 62 (CI 95% 11-112,
CV=40,82%). O6111as1 4M1CTIEHHOCTD TIOJIEHE Ha JIBJIY B POCCUIICKOM
vyacTu akBatopun @uHckoro 3anuBa 15 anpens 6e3 pasgeneHus mno
BUIaM MOXeT ObITh oneHeHa Kak 83 (CI 95% 28-139, CV=33,3%)
0cobu.

Crycrsa 3 fH4, 18 anpend NIOTHOCTD 3a/leTaHUA KOMbYaTON He-
PIIBI CYIIEeCTBEHHO BO3pOCia U cocTasiana yxe 0,063 (SD=0,332)
0co0u Ha KB. KM (fmanasoH ot 0 o 3 >KMBOTHBIX Ha 1 KB. KM JIbfia).
Bei10 3apernctprpoBano 23 ocobu KonbuaToi Hepibl. KonmndyectBo
3aperMCTPUPOBAHHBIX CEPBHIX TIONIEHEN OCTalOCh HEM3MEHHBIM —
6b110 06HapyxeHo 2 ocobu. Kpome Toro, 6bu10 obHapyxeHo 4
JKMBOTHBIX, BUJi KOTOPBIX ONPENeNNUTb He IpefCTaBIANIOCh BO3-
MO>XHBIM. TakuM 06pa3om, 06111as IJIOTHOCTD 3ajieraHys TIONeHel
Ha 161y OuHckoro 3anuBa 18 anpens (6e3 pasfeneHus Mo BujiaMm)
cocraBuna 0,071 (SD=0,353) 0cob6p Ha KB.KM. DKCTPAILIONUPOBAB
IIO/Ty4eHHOe 3HadyeHMe IUIOTHOCTY Ha HeoOC/IefOBaHHYIO 4YacTh
Y4Y€THOJ IJIOIIAfV, MbI TIOMYYM/IY CYMMapHYIO OLIEHKY YMC/I€HHO-
CTU KOJIbYATON Hepnbl Ha nbAy 18 ampena 2013 ropga paBnyo 237
(C195% 138-336, CV=20,85%). O6111as1 4MC/IEHHOCTb TIOJIEHEN Ha
TIbRY B pOCCUiICKOIT yacTy akBaropuu OuHckoro sanusa 6es paspe-
JIeHus 110 BUJAM MOXKeT ObITh oneHeHa Kak 269 (CI 95% 169-369,
CV=18,57%) ocobeil.

Pe3ynbTaThl IIepBOro NoJeTa UCIOIb30BAIUCD ITIABHBIM 00pa-
30M B KayeCTBe PeKOTHOCIIPOBOYHBIX IaHHBIX. [ToreT ocymecTs-
TATCA TOCTIe HeCKObKMX TACMYPHBIX JHEN, B KOTOPble OTCYyTCTBO-
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April after continuous southern winds a vast area
of brash ice unsuitable for seals formed along the
edge of northern ice concentration.

On 15th April a total of 13 transects (fig. 1)
covered 340 sq. km (9,72%) of the ice surface
and 83,3 sq. km of water surface. On 18th April
when19 transects were surveyed (fig. 2), 409.3 km
of survey route passed over the ice surface (368
sq. km, 9,7%) and 37,7 km — over the open water.
Open water areas were excluded from the analy-
sis. Distance between transects averaged in 10,4
km (from 7 to 26 km) on 15 April and 9 km from
(from 5,2 to 25,9 km) on 18 April, which excluded
the possibility of double counting of seals and pro-
vided sufficient coverage of the survey area.

On 15" April we recorded 6 Baltic ringed seals,
2 grey seals and one seal which species could not
be reliably identified. Animals were found on large
ice floes, on fast ice near water access holes or on
the edge of cracks.

The mean density of ringed seals in the sur-
veyed part of the ice area on April 15 was 0.018
(SD = 0.152) individuals per sq. km (range from 0
to 2 animals per 1 sq. km).

Total number of seals of both species detected
on April 15 was 9, the mean density of seals was
estimated at 0,024 (SD = 0.169) individuals per sq.
km. Having extrapolated the observed density val-
ue over the unsurveyed part of the ice area, we re-
ceived a total estimate of 62 (CI195% 11-112,CV =
40.82%) ringed seals and 83 (CI 95% 28-139, CV
= 33.3%) seals of both species.

Three days later, on April 18 the density of
ringed seals has increased significantly up to 0,063
(SD = 0,332) individuals per sq. km (range from 0
to 3 per 1 sq. km of ice) estimated from the count
of 23 ringed seals. The number of recorded grey
seals remained the same — 2 individuals were
found. In addition 4 unidentified animals were
registered. The overall density of seals of both spe-
cies on the ice of the Gulf of Finland on April 18
was 0,071 (SD=0,353) seals per sq. km.

The total estimate of the number of ringed
seals on the ice on April 18,2013 was 237 (CI 95%
138-336, CV = 20,85%). The total number of
seals of both species was 269 (CI 95% 169-369,
CV = 18.57%) individuals.

Discussion and conclusions

The results of the first flight were mainly used
as reconnaissance data. Flight was carried out af-
ter several cloudy days when there were no avail-
able satellite images of the surveyed area, so it was
important to visually assess the location of the
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BajIM IOCTYIIHbIE CIYTHUKOBbIE CHUMKM MCCIIEfyeMOIl aKBaTOPUH,
HO03TOMY OBUIO HEOOXOIVMMO BM3YalbHO OLIEHUTDH PACIIONIOKEHMUE
PasIMYHBIX TUIIOB /Ib/Ia HAa 3a/IMBeE, €r0 oAb M KadecTBo. JIma
OLIEHKM YMCIIEHHOCTH TIOJIEHEN MCIOMb30BaNINCh Pe3yabTaThl yye-
Ta 18 ampers, MOCKONBKY OH obecreuyuBasn Hayubosee NOMHBI OX-
BaT ITOKPBITOJI /IBJOM aKBAaTOPUY 3a/IMBa, a TaKXe ObUI IIPOBefieH
B CPOKM, MaKCYMAa/JIbHO OMU3KM K IIMKY €KEerOJHON TUHBKY, KOT-
Ia 60rblasg 4acTh MONY/LALIMM TIOJIEHell HaXOAMTCS BHe BOJBI, Ha
TIBbAY, 06ecrednBasi MHCOALMIO KOXHBIX IIOKPOBOB.

IIpn mposefenun ydera 18 ampensd NIOTHOCTb 3aneraHus
KOJIPYaTOJ HePIbl Ha JbAY yBeNMYuaach B 3,54 pasa 1o cpaBHe-
HJIO C IIepBBIM aByay4deToM (15 ampens), o61mas NIOTHOCTD 3ajle-
raHus TIoJeHel Bo3pocia B 2,98 pa3za. ITO MOXKeT ObITh CBSI3aHO
C YCTaHOBMBILENCA B 9TOT NePUOJ, TEIION, COMHEYHON IOTOMOM,
OMaronpuATHON I aKTUBU3ALMY IIPOLECCOB €XETOJHOI NTUHb-
KU Y TIOJIEHEIA.

VIHTepecHO OTMETHTD, 4TO 18 ampend sHaAYMTETbHOE KOMMYe-
CTBO 3aperuMCTPUPOBAHHBIX XMBOTHBIX (48%) 3ajnerano mapammu
B HENOCPEeNCTBEHHOI 6/IM30CTU APYT OT Apyra. B oTHenbHBIX Cy-
YasIX MOYKHO OBLIO MPEAMIONIOKNUTD, YTO TaKye Hapbl MPeNCTaBIsIIN
c0o00Ji caMKy U IepelTMHABIIEro lieHKa (HepIIbl 3ajieTaly ¥ OfHOM
VI TOVA >Ke JIyHKM), OfHaKO B OOJIBIIMHCTBE CTy4aeB 00a XMBOTHBIX
OBbIIV B3pOC/IBIMY, Y PACCTOSIHME MEXy HUMMU COCTaBIIANIO [0 He-
CKOJIbKUX JIeCSITKOB MeTPOB. Bce »KMBOTHbIE HAXOU/IVCh Ha 3HAUM-
TETIbHOM YHajIeHMM OT Oepera, MUHIMATbHOE 3apeTCTPUPOBAHHOE
paccTosHue OT 6eperoBoii IMHUU COCTABUIO 3 KM.

ITo cpaBrenmuio c¢ pesynbratamu ydeTos 2010 m 2012 ro-
IOB OLleHKa YMCIEHHOCTY OAJTUIICKOI KOMbYATON HEPIIbI, MO-
nydeHHasa BecHoy 2013 ropja, oxkasajachb 3HAYUTEIbHO BHILIE.
UncnenHocts Hepnbl B 2010 ropy oueHmBanach B 45 ocobeit
¢ mupokuM 95% [oBepuUTENbHBIM MHTEpBaAOM OT 12 mo 77
KMBOTHBIX. [Ipu 9TOM B GPMHCKOI YacTV aKBaTOPUM 3a/MMBa Ha
100% ocMOTpeHHOTO NbAa OBII0 0OHAPY)KEHO BCEro 3 HepIIbl
(BepeBxuH u ap. 2012).

B 2012 romy aBMallMOHHBIN y4eT, MpoBefeHHbI 11-12 ampe-
N, MoKasan 6osee BBICOKYIO YMCIEHHOCTb >KMBOTHBIX — 91
0c00b ¢ 95% noBepUTENbHBIM MHTepBanoM oT 44 1o 139 ocobeir
(Oryer..., 2012). Cnegyet oTMeTUTD, 4TO B 2010 1 2012 rT. cpen-
HAA IJIOTHOCTH 3ajIeTaHysA TIOJIeHell Ha IbAY Oblla IPaKTU4ecKy
upgentnynoin — 0,022 u 0,023 0ocobu Ha KB. KM COOTBETCTBEHHO
(BepeBkuu u gp. 2012; Oryer..., 2012), mpu 3TOM Majblit 06beM
BBIOOPKM He [la BO3MOXXHOCTM BBISBUTH CTATUCTUYECKM 3HA-
YyMble pasnIuuyusA B YUCIEHHOCTU U IUIOTHOCTM pacupefieneHNs
nonynAuuu. ITonrydenHoe B xope ydeta 2013 roma sHadeHMe 4u-
CJIEHHOCTY IO Y/ALMY OaITUIICKO HepIIBI B 2,6 pa3a IpeBbIIIaeT
pe3ynbTaT MpOILJIOTO T, IPY 3TOM JOBEPUTENTbHbIE MHTEPBAbI
CpPeNHMX OLIEHOK NEePEeKPBIBAIOTCA HEe3HAYUTENbHO, CBULETENbCT-
Bys O JOCTOBEPHOM YBEIMYIEHNY YNCTI€HHOCTY MOMY/IALNN, 3ajIe-
raBlIeil Ha IbAY B nepuof ydeta. CpeHAA MIOTHOCTD 3a/IeTaHNA
HepIbl U3 pacyeTa Ha 1 KB. KM TakXXe yBelIn4maach B 2,74 pasa.
KonudecTBo yYTEeHHBIX B Ipefenax TPAaHCEKThI )KUBOTHBIX BO3PO-
cno ¢ 12 82012 ropy o 23 B 2013, mpy TOM, YTO IIJIOILA/b, IIOKPbI-
Tas ydyeTamy, Obl/Ia MeHblle Ha 27%.
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varjous types of ice in the Gulf, ice field size and
quality. To estimate the number of seals we mainly
used the data from April 18 because that flight had
the most complete coverage of ice covered area of
the Gulf of Finland, and was also held in time clos-
est to the peak of the annual moult, when most of
the seal population was out of water, hauling out
on ice providing insolation for skin.

On the 18th April the abundance of ringed
seals on ice increased by 3.54 times compared
with the 15th April, the overall density of seals in-
creased by 2,98 times. This maybe due to the peri-
od of warm sunny weather favorable for activation
of annual moult processes.

Interestingly, on the 18th April a consider-
able number of animals (48%) were seen in pairs
in close proximity to each other. Some of them
could be female — moulted pup pairs (when seals
hauled out next to the same water access hole),
but most animals were likely to be adults, with the
distance up to several dozen meters between each
other. All animals were located at a considerable
distance from the coast; the minimum distance
from the shoreline was 3 km.

Compared with the results of 2010 and 2012
surveys, the Baltic ringed seal population estimate
obtained in spring 2013 was much higher. Seal
population in 2010 was estimated to be 45 indi-
viduals with a wide 95% confidence interval from
12 to 77 animals. In the Finnish part of the Gulf
of Finland 100% of ice covered area was surveyed
and only 3 seals were found (Verevkin et al. 2012).

In 2012 aerial surveys conducted on 11-12
April, showed a higher number of animals — 91
seal with 95% confidence interval from 44 to 139
individuals (Otchet..., 2012). Although in mean
seal density estimates in 2010 and 2012 were
almost identical — 0,022 and 0,023 individu-
als per sq. km respectively (Verevkin et al. 2012;
Otchet..., 2012), the small sample size did not al-
low to reveal statistically significant differences in
the size and density of the population. The Baltic
ringed seal population estimate obtained in 2013
is 2.6 times higher than the result of the previous
year, while the respective confidence intervals
overlap only slightly, indicating significant in-
crease in population number. The mean density
of seals per 1 sq. km has also increased by 2.74
times. Absolute number of seals recorded within
transects increased from 12 in 2012 to 23 in 2013,
though the survey area was 27% smaller.

We assume that the recent years characterized
by favorable ice conditions could increase repro-
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MoO>XHO HpeANoNoKNUTb, YTO MOCHAENHME TOAbI, XapaKTepu3o-
BaBIIMecs OIarONPUATHBIMY JeOBBIMY YCIOBUAMU C TOYKM 3pe-
HUS YCIEIHOCTY Pa3MHOXKeHMs TIONeHell, MOITIM CIIOCOOCTBOBATh
TIOBBIIIEHNIO PEPOAYKTUBHOTO yCIeXa KOIb4aToil HEPIIbI X XOPO-
nieif BBDKMBaeMOCTH IeHKOB. C Ipyroi CTOpOHBI, aBUAL[MIOHHBIN
yder 2012 roga npoBOAM/ICA Ha Hefenro panbue ydera 2013 ropa,
U, OY€BUTHO, MEHbIIASA JO/A )KMBOTHBIX HA MOMEHT y4eTa IIPUCTY-
IIa K eXKETOJHOV JMHbKe U OblIa JOCTYIHA I PeruCTpaIii.
Kpome Toro, norogHpie ycioBusA MOITIM MOBIUATh Ha Pe3y/IbTaThl
HabII0neHnii.

B nepnop mposeneHnsA y4eToB B anpene 2013 rofga Ha aKBaro-
puM MO-TPeXHEMY COXPaHAIUCh NpUIaliHble JIb/Ibl Y CEBEPHOTO
U I0)KHOTO OeperoB, KOTOpble He M3MEHVIV CBOETO IOTOXKEHM 110
CPaBHEHMIO C 3VIMHMM TepuofioM. JKMBOTHBIE, a TaKXe C/Iefbl X
npe6bIBaHuA (IIPORYXM BO JIbAY) ObIIM OOHApY>KeHbI KaK B CceBep-
HOIL, TaK ¥ B I0)KHOJI YacTAX aKBaTOPUM, TP 9TOM caMas BOCTOY-
HasA TOYKa peTMCTpalMy TIONeHell Haxomuaach Ha 28 51°B.1., a ca-
Mas 3amafiHast — Ha 27 38°B.71. TeM He MeHee, YCTIOBHO MO>KHO BbIfie-
JIATH ABa OOIIMPHBIX pailOHa, e BCTpedy TIoNeHeil Oblm Haubo-
7iee MHOTOYMCTIEHHBIMM — 3TO aKBaTOPMA K 3amafly OT 3aKa3HMKa
«Bepe3oBrle ocTpoBa» B KBagpare oT 60°26,6" c.u1. 28°04,5" B.1. 10
60°19,1'c.m. 28°23,6'B.11., @ TaK)XXe YIaCTOK aKBaTOPUM K CEBEPY OT
noryoctposa Kypranbckmit B kBagipate ot 60°02,3c.1. 27° 54.2'.7.
10 59°46,6'c.i1. 28° 09,9'B.1.

Manblil pasMep HONyIALMYM OANTUIICKON KO/NbYATONM HepIIbl
B OUHCKOM 3anMBe 3aTPYAHAET IONy4eHMe TOYHBIX OL[€HOK ee
YIC/IEHHOCTY, TIOCKONBbKY IpPM HM3KOM INIOTHOCTU 3ajleTaHusAd
M HEPaBHOMEPHOM pacHpefe/leHuN >XMBOTHBIX IIO ITOKPBITON
TB/IOM YacCTV aKBAaTOPUM BeMMKa BEPOATHOCTb CIy4YallHOTO IO-
Ny4eHMs <«HEYJayHOI» BBIOOPKM. JIpyrumm ciaoBamu, IpyU Ma-
JIOM KONIMYEeCTBE XMBOTHBIX Ha JIbJy yY€THble TPAHCEKTBHI MOTYT
CITy4ailHBIM 00pasoM pacIlONO>KeHbI BHE pajlOHOB, B KOTOPBIX
CKOHII€EHTPUPOBaHbI TIOJIEHY, YTO MOXET HMPUBECTU K Hefoyde-
Ty, WIM K IlepeydeTy B obpaTHOM ciydae. [Iostomy, yduTbiBas
HU3KYIO YMCTIEHHOCTb NONynAnuu Hepnbl B GUHCKOM 3a/luBe, €€
BBICOKYIO CTEIIEHD YA3BMMOCTM U OXPaHHBIN CTAaTyC, HEOOXOMIMO
eXeTOIHO 00ecIeunBaTh IPOBEeHIe CEPUU aBUAayIeTHBIX PaboT
¢ 60/IBIIMM NIPOLIEHTOM IIOKPBITHS Ha MIPOTAXEHUY BCETO IepUo-
[a eXeTOLHOI TMHDBKM TIOJIEHell, YTO MMO3BONUT IIONYyYUTb Oojee
TOYHbIE U NOAPOOHBIe JaHHBbIE O YMCICHHOCTU U pacIpefe/leHun
XVBOTHBIX. IToCKONMBKY momy/nsAnus OanTUIICKON KONbYaToll He-
pnbl B OUHCKOM 3a/MBe HaXOAUTCA IOJ] yTPO30J MCUE3HOBEHNA,
Heo6XofMa CpOYHas peau3aliyis Mep OXpaHbl Y eXKeTOHbII MO-
HUTOPUHT YMC/IEHHOCTH.

ABVaIVOHHBI y4eT OaNTUIICKOI KONbYaTOil HepIlbl OB IIPO-
BeJleH IIpy pMHAHCOBOI noanepxkKe komnanuy Nordstream AG.
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ductive success of ringed seals as well as pup sur-
vival rate. Additionally, aerial survey in 2012 was
held a week earlier compared with the one in 2013,
and obviously, a smaller proportion of the popula-
tion entered annual molt period and was available
for registration. Moreover, the weather conditions
could have affected the results of the survey.

During the survey in April 2013 the fast ice
zone still remained intact along the north and
south coasts and has not changed its position
compared with the winter period. Animals as well
as their water access holes were found in both
northern and southern parts of the Gulf, while
the easternmost position of seal was recorded
at 28°51E, and the westernmost — at 27°38E.
Nonetheless, we can roughly distinguish two large
areas where the seal sightings were most numer-
ous: to the West of the reserve “Berezoviye Os-
trova” in a square between 60°26,6'N 28°04,5'E
and 60°19,1'N 28°23,6'E, and in the area to the
North of Kurgalsky Peninsula in a square between
60°02,3>N 27° 54.2'E and 59°46,6'N 28° 09,9'E.

The small size of the Baltic ringed seal popu-
lation in the Gulf of Finland makes it difficult to
obtain accurate number estimates, because at low
abundance and uneven distribution of animals
the probability of biased sampling is high. In other
words, with a low number of animals on ice tran-
sects may be by chance positioned outside the ar-
eas where the seals are concentrated, which may
lead to underestimation or to overestimation in
the opposite case. Therefore, given the low num-
ber of the ringed seal population in the Gulf of
Finland, its vulnerability and high conservation
status, it is strongly recommended to carry out
series of surveys on annual basis ensuring large
percentage of survey coverage throughout the pe-
riod of the annual seal moult which would provide
more accurate and detailed data on the abundance
and distribution of these animals. As the popula-
tion of the Baltic ringed seals in the Gulf of Fin-
land is threatened with extinction it is necessary
to implement relevant conservation measures and
ensure annual monitoring.

Aerial survey of the Baltic ringed seal was con-
ducted with the financial support of Nordstream AG.
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Monynsauma wmopckoit cBunbM (Phocoena phocoena Harbor porpoise (Phocoena phocoena phocoena)
phocoena) B bantuiickom Mope HeBenmuka u B mociaennue | population in the Baltic Sea is not big and it decreased
HeCATIIETUA 3HAYNUTENIbHO coKparunach. B coBokymHocty | significantly during the last decades. Together with the
C pOCTOM HETaTMBHOTO BO3[EVICTBUA Ha 9KOCUCTeMy Mops, | increasing negative effect on the sea ecosystem the source
VICTOYHUMKIU U TIOCNIEACTBMs KOTOPOro He 1o KoHua sAcHbl, | of which and implications are not totally clear this creates
9TO JielaeT HeoOXORMMBIM MCIIONb30BaHMe KOMIUIEKCHBIX | necessity for the use of complex technological methods
TEXHOJIOTMYHBIX METOHOB cObopa maHHBIX 1o coctosiHmio | of data collection about the harbor porpoise population
HOIY/LALMY MOPCKOJI CBYHBY, ee pacIipefie/ieHnIo 1 uucie- | conditions, its distribution and abundance. It is apparent
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