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KoHTpousb 4nCIeHHOCTH, OICHKA €€ ANHAMHK SBIISIOTCS
OCHOBOIl MOHUTOPUHIAa U MEHEIKMEHTA NOMYJISALUHN na-
croHorux bantuiickoro Mmopsi. EquHbIi noaxon B OLEHKe
YHCICHHOCTH /aeT BO3MOXKHOCTB IIOJIy4aTbh CPaBHHMBIC
pEe3yNbTaTHl IPH MPOBEACHUH YUYETOB Pa3HBIMHU CIICLHA-
JMCTaMH Ha Pa3HBIX TEPPUTOPHAX M B PAa3HBIX CTpaHaX.
B pesynpraTte hopmupyeTcs o0mas KapTiHa O COCTOSHAN
MTOMYIIANNAN TACTOHOTHX. XelbCcHHCKass komuccus (Baltic
Marine Environment Protection Commission nmm The
Helsinki Commission, HELCOM) 3.10.2014 ytBepauna
00IIyI0 METOAWKY MPOBEIACHMS ydeTa JUII BCEX JIACTO-
Horux Ha Tepputopun HELCOM (Galatius et al. 2014),
T.€. 17151 Bcero pernoHa banruiickoro mopsi. Hama pa6ora
MIPOBE/IEHA COMIACHO METOMKE, YTBEP)KICHHOW IKCIIEp-
tamu 1o nacronornm HELCOM.

B Hacrosimee Bpemsi B DHHCKOM 3ajiKBe OOUTAaeT H30-
JUPOBAHHAS MOMYNANMS OaNTHHCKON KONBYATOH HEpIIbI
(Pusa hispida botnica Gmelin, 1788) (Harkonen et al.
1998).

UnCcneHHOCTh 3TOW MOIYISALUU COKpaIraercs, Tak ¢ 1980
T. OHa CHU3MIACh ¢ 3-4 Thicsid ocobeit 10 200-300 k KoH-
Iy MIPOIUIOTO BeKa. JlaHHbIe aBHaydeTOB, IPOBEICHHBIX B
MTOCJIETHUE TOMBI, TIOKAa3BIBAIOT, YTO 00IIas YUCICHHOCTh
HepIbl B BOCTOYHOM yactu banTuiickoro Mopsi B akBaTo-
puu Tpex cTpan — Ounnsaauu, DcTonun u Poccumn — Ha-

Assessment of abundance and determination of its
dynamics are the main aspects of monitoring and
management of the pinniped populations in the Baltic
Sea. A unified approach to the abundance assessment
ensures comparable results even if studies are conducted
by different researchers in different areas. As a result,
these data generate an overview of pinniped populations
and their status. The Baltic Marine Environment
Protection Commission, or The Helsinki Commission
(HELCOM), approved the methodological guidelines
for seal surveys in the HELCOM region, i.e. for the
entire Baltic Sea (Galatius et al. 2014). Our study has
been carried out in accordance with this HELCOM
methodology.

Currently, the Gulf of Finland is inhabited by an isolated
population of ringed seals (Pusa hispida botnica
Gmelin, 1788) (Harkonen et al. 1998). The size of this
population has been declining over a long period. The
number of seals decreased from 3,000—4,000 in the
1980 to 200-300 individuals at the turn of the century.
The aerial surveys, carried out in the past seven years,
indicate that the total abundance in the eastern part of
the gulf, including sea territories of three countries
(Estonia, Russia, and Finland), is extremely low and
amounts to slightly over 100 individuals.
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BepeBkuH 1 Bonta. AsuayuoHHbIU yHem HYucrieHHocmu Korsdamol Hepribl (Pusa hispida botnica) 6 ...

XOJUTCS HA YPE3BbIUAIHO HU3KOM YPOBHE U COCTAaBJISIET
"HeMmHoruM 0oiee 100 ocobeii.

Y4eThl YUCIIEHHOCTH KOJBYATOW HEPIbI B POCCHIICKOM
yactyu PuHckoro 3anuBa ¢ 1993 . mpoBOAUIUCH IO METO-
muke Harkonen u Lunneryd (1992) wu nanee mo pekoMeH-
nmarsmM HELCOM (Galatius et al. 2014).

VYuer Gantuiickoil Konpgatol Hepbl B anperne 2017-2018
IT. IpoBoamiIcs ¢ 6opra camonera Cessna 182 B mepuon,
KOTZIa CHE)KHBIE YOSXKHIAa HEPIl pa3pyLIaloTCs M KHUBOT-
HBIE OTKPBITO JIEXKAT Ha IIOBEPXHOCTH JIbA. YUETHl Mpo-
BOJIWJICH C MICIIOJIB30BAHMEM JICHTOUHBIX TPaHCEKT. J{uc-
TaHIMA MEXIY TPAHCEKTaMH OCTAaBIIsUIA OKOJIO 5 KM, IIPH
aHaJM3e TaHHBIX OHA yToYHsIIach Mo GPS-naHHBIM.

Beicora nonera (90 M), paBHOMEPHOCTH CKOPOCTH CaMoIIe-
Ta U AUCTAHIMS MEXIY TPAHCEKTaMH KOHTPOIUPOBAIUCH
MTUJIOTOM TI0 mprbopamM camosnera. CKOpOCTb Ha TPaHCEK-
tax — 190-220 xm/gac.

ITomoca yyera coctaBnsuia 800 M mpu BbIcoTe Tojera 90
M. ['paHuIBI TONOCH KaKIoro Hadmromarenst (C JeBOro u
MPaBoOro 6OpTa) KOHTPOJIMPOBAIKCH C TIOMOIIHIO BHU3YaJlb-
HBIX OTMETOK Ha CTEKJIe Mepe/] HaOJIioaTeneM U Ha CTOMKe
KpbUIa. METKH yCTaHABIMBAIOTCS C TIOMOLIBIO KIIMHOMETPA.

Kaxxgoe BcTpeueHHOE >KMBOTHOE CHUMAIN Ha IU(POBYIO
(oToKamepy BBICOKOTO paspemeHus. KoopanHarbl Kax-
Joro 3Bepst onpenensuck no GPS-tpeky, koTopslil 3anu-
CBIBAJICS TTApaUICIIbHO KaXK/IbIM HaOJIofaTesieM B TeUEHHE
BCEro Mapupyta ¢ yacrotoi 5—20 cexyHa. Bun »kuBOTHBIX
olpenersuics pu 00paboTKe N300paXKEeHHUi BHICOKOTO pa3-
penIeHus.

Ilorogubpie ycnoBust I ydeTa BBIOHMpPAIUCH 1O METEOo-
POJIOTHYECKOMY MPOTHO3Y, & Jaliee OTMEYAIHCH 0 XOIy
NPOBEICHUST MapIIPyTHOTO y4eTa. EjkedacHO oTMedann
005Ia4HOCTh U CcHITy BeTpa mo 1kaie boddopra. Ha nepu-
O IPOBEACHUA YUCTOB MPOCMATPUBATIN APXMUBHBIC JdaH-
Hble 1o Meteonocty «Kponmraary (WMO ID 26060): Ha
Kaxaple 3 yaca — Ha caiiTe rp5.ru; cpegHee COCTOSIHUE
Ha JieHb — Ha caiite Gismeteo (https:/www.gismeteo.ru/
diary/14771/2017/4/). C 060ux CaliTOB YTOYHSIH TEMIICpa-
Typy BO3/IyXa, HalpaBJIeHHUE U CHITy BETpa.

JlemoBast 0OCTaHOBKA M IUIOIIAIb JIba OLIEHUBAIACK ITO KOC-
MHYECKHM CHHUMKaM ¢ carita NASA https://lance3.modaps.
eosdis.nasa.gov. Pacder mmomamy ibaa MPOU3BOAWICS B
mporpamme Sas.Planet (v.160707.9476).

Koopaunars! BCTped KOJBYaTol HEpIIbl Ha MapIpyTax co-
XpaHnsutics B 1ByX popmarax: WGS84 u WGS84 UTM. [ep-
BBIN (hOpMaT 3alHCHIBAJICS C MCIIOJIb30BaHUEM ITPOTPaMMBI
BaseCamp, BTOpoii — € HCIIOIB30BAHUEM HUHTEPHET-KOH-

The ringed seal surveys in the Russian zone of the gulf
have been carried out since 1993 by the method of
Harkonen and Lunneryd (1992) and according to the
HELCOM recommendation (Galatius et al. 2014).

The surveys in April 2017-2018 were conducted aboard
a Cessna 182 aircraft. The surveys were conducted at
the time when the snow lairs of seals had collapsed,
and all the seals were visible on open ice. The aircraft
moved along the transects, which were laid in the
meridional direction at a distance of approximately 5
km between each other. In the data analysis, the actual
distances were measured using GPS-coordinates.

The flight altitude (90 m), the constant speed, and the
distance to neighboring transect was controlled by the
pilot using the onboard gauges. During a flight the
speed was maintained at 190-220 km/h.

The observation strip width was 800 m at the altitude
of 90 m. The boundaries of the observation strip were
visually controlled by each observer (on the port
and starboard sides of the aircraft) using the visual
markers preliminarily placed on the wing supports
or the window glass; the angles were measured with
inclinometers.

Each observed seal was photographed with a high-
resolution digital camera. Location of the animal was
fixed on the GPS track recorded with a frequency of
5-20 sec by each observer throughout the flight. The
species was identified in photographs in the laboratory.

Weather for surveys was chosen depending on weather
forecast, and the conditions were recorded continuously
along the transects. Cloud cover and wind-force by
Beaufort scale (sea-state) were recorded every hour.
Also, information was obtained from the Kronstadt
(WMO ID 26060) weather archives at rp5.ru for
weather every 3 hr and from Gismeteo (https:/www.
gismeteo.ru/diary/14771/2017/4/) for average for the
day. Both sites also provided data of air temperature
and wind direction and force.

Sea-ice conditions and sea-ice area were estimated
in satellite images from the NASA website https:/

lance3.modaps.cosdis.nasa.gov. The sea-ice area
was calculated using the Sas.Planet program
(v.160707.9476).

The coordinates of the ringed seal sightings along the
routes were saved in two formats: WGS84 (latitude/
longitude) and WGS84 UTM (Easting/Northing, in
m). Data in the former format were recorded using
the BaseCamp program; in the latter format, using
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BepTepa http://awsm-tools.com/geo/geographic-to-utm.
UcnonezoBanrie GPS-TpekoB MO3BOISIO OCYLIECTBISATH
pacdeT OTHOCHTENIBHOW IIOTHOCTH pacHpezieieHus! JIacTo-
HOrmX Ha | KM? MapIIpyTa B COOTBETCTBUH C PEKOMCHIALIHSI-
Mu HELCOM. Pacuer cpennelt miI0THOCTH pacipeieieHust
KUBOTHBIX Ha 1 kM? (C 95% MOBEpHUTEIBHBIM HHTEPBAIOM)
00cIIe10BaHHON IO TIPOBOIMIICS C MCIIONB30BaHUEM
MPUKIAAHON cTatuctrdeckoil nporpammel PAST ver. 2.04,
BKiajka «Statistics — Univariate» (Hammer et al. 2001).
O6mras obcnenoBanHas miomanb (TWA) paccunTsiBanach
C HCHOJB30BAHMEM JAHHBIX IO JUIMHE «pabodero ydact-
ka» mapmpyta (WL), KoTopblii onpenenseTcs OT Havana
MIEPBOM TPAHCEKTHI W KOHILYy MOCJIETHEH M CpelHEeMY pac-
cTostHUIO Mexny TpaHcektamu (ItD). Bee ati mokazarenm
onenmBanoch [MC-cpenctBamu B mporpamme Sas.Planet
v.160707.9476. JInst pacyeToB 3TUX NApaMETPOB UCIIOJIB30-
BAJINCH CIEytomue (hOpMyIIbL:

Dopmyna 1: TWA = WL x ItD

Onpenenerne ¢akrnaeckoi mwiomanu yaeta (OII, TTA)
HPOBOJMIIOCH C HCIOJB30BaHMEM AaHHBIX WL M mmpHHbI
YYeTHOM ToJIOCHI, paBHOH 800 M.

Dopmyna 2: TTA=WL x 0.8km

ITapameTpbl BCEro MCHOIB30BAHHOTO 00OPYIOBAHHS COOT-
BeTcTBYIOT TpeboBanmsiM HELCOM st mpoBeneHus yaeTta
KOJIBYATOM HEpPIIBI.

Jits BRIMONTHEHUS pabOT MCIONIB30BAH CIICAYIoIIee 000py-
JIOBaHUeE:

1. Camoner Cessna 182 ¢ BepxHHM MOJIOKEHHUEM KpbLJa.

2. ®orokamepa Canon EOS 6D co BcrpoenasiM GPS nipu-
eMHHKOM U 00bekTiBoM Canon 70-200 mMm.

3. ®orokamepa Canon EOS 60D, oobextuB Canon 70-500
MM.

4. GPS-maBuraroper — Garmin GPSmap 60Cx u GPS
Garmin Oregon 450.

5. Hudporsie mukrodonsr — Olympus VN 3100PC u
Olympus ME15.

6. JInst HACTPOMKN METOK HAOMIOAEHHUS HCITOB30BAIIH YTIIO-
mep SILVA Clino Master.

Pe3yabTarhl y4eTOB YHCJIEHHOCTH KOJIBYATOH Hepnbl B
anpeie 2017 r. B poccuiickoii akBaropuu PUHCKOr0 3a-
JIMBA

SlcHas noroga 11 ampens u nepeMeHHas 00Ja4HOCTH 15
anpens 2017 T. MO3BOMMIM HCIONB30BATh CITyTHUKOBBIC

an Internet converter at http://awsm-tools.com/geo/
geographic-to-utm. The use of GPS-tracks allowed
us to calculate the relative density of distribution
of pinnipeds per 1 km? of route in accordance with
the recommendations of HELCOM. Calculation of
the mean density of animals per 1 km? (with 95%
confidence interval) of the surveyed area was performed
using the statistical program PAST ver. 2.04 “Statistics
— Univariate” (Hammer et al. 2001). The total area
surveyed (TWA, total working area) was calculated using
the length of the “working section” of the observation
strip (WL, working log), which was determined by the
start of the first transect and the end of the last one and
the mean distance between transects (ItD, inter-transects
distance). All values were estimated with the GIS tools
in the program Sas.Planet v.160707.9476. To calculate
these parameters, the following formulas were used:

Formula 1: TWA = WL x ItD

To determine actual working area (TTA, total track area,
km?), we used data of WL and the survey strip width
equal to 800 m:

Formula 2: TTA=WL % 0.8km

All survey equipment met the HELCOM standards for
ringed seal census. The following equipment was used:

1. Light up-wing aircraft, Cessna 182.

2. Still camera Canon EOS 6D with integrated GPS
receiver and Canon 70-200 mm lens.

3. Still camera Canon 60D with Canon 70—500 mm lens.

4. GPS receivers Garmin GPSmap 60Cx and Garmin
Oregon 450.

5. Digital voice recorders Olympus VN3100PC and
Olympus ME15.

6. Silva Clino Master inclinometer for setting the
observation angle marks.

Results of the ringed seal survey in the Russian part
of the Gulf of Finland, April 2017

The clear weather on April 11 and the partly cloudy
weather on April 15 allowed us to use NASA satellite
images to assess the sea-ice area, its concentration, and
location in the Russian part of the Gulf of Finland.

On the first day, April 11, all ice in the study area was
concentrated in the eastern part of the gulf along the
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CHUMKH JIeA0BON 00cTaHOBKM NASA 11 OLEHKH IUIO-
IaJH b4, €T0 CIUIOYCHHOCTH B PACIIOJIOXKCHHUS B TIepe-
nenax Poccuiickoit yactu akBaropur GUHCKOTO 3aj1MBa.

B niepBsiii 1eHb, 11 anpesis, Bech Jiell aKkBaTOPUH ObLT CKOH-
LEHTPUPOBAH B BOCTOYHOM YaCTH 3aJIUBA BIOJb CEBEPHOTO
Oepera, yeMy crocoOCTBOBAJI 3amaHbBIN BEeTep B JCHb Ha-
OJIFOIICHUSI U JIO 3TOT0, XKESHEBHO ¢ 6 anperst. O01mas mio-
ajb cocraBuia okoo 1500 km?.

Bo BTOpo#l AeHb mpoBedeHUs ydeToB, 15 ampens, jien
0BT pa3bpocaH MO aKBaTOPUH B CBSA3HM CO CMEHOHU IIpe-
00J1aHaoero HalpaBIeHNsT BETpa C 3allaJHOTO Ha ce-
BEpO-BOCTOUYHBIN. bonpmias macca apaa mpencrasiisiia
co0OH CKOMIICHNS HEOONBIINX JIBANH, KPYITHBIE JIbJANHBI
BCTpedanuch peako. OOmas miomans CoOCTaBisua MpH-
MepHO 1922 kM2,

11 ampenst ¢ 10:30 mo 14:30 6sut0 00cenoBano 1639,84
kM? (TWA), IpOTSHKEHHOCTh YUETHOTO MapIIpyTa cOCTa-
Buita 361,2 km (WL). Beero 0sut0 orpaborano 22 tpas-
CEKThl MEpUUOHAIBLHOTO HAIIPABIIEHUS, CPETHEE PACCTO-
SHUE MEXAY TpaHcekTamu coctasisuio 4,54+0,17 (SD
= 0,81) xm (ItD). dakrnueckas miomans yuera (TTA)
coctaBmia 289 kM?. Bo BpeMs IpOXOXKICHUS MapIpyTa
ObUIO OTMEYEHO 7 HEpIl MO MPaBoMy OOPTY W TOJIBKO 2
Hepnbsl 1o JeBoMy Oopry. OTHOCHTENbHAs! TUIOTHOCTH
pacrpeeneHus )KHBOTHBIX Ha | cermeHT (= 1 kM?) Mapi-
pyta cocrasuina 0,031+0,004 (m + 95% noBepUTEILHBIH
untepBan), SD = 0,17. DkcTpanonupoBaHHOE YHCIIO
KOJIBYATOM Heprbl (OKPYIVIEHHOE JI0 LEJNOTo YKcia) Ha
nokpsiToii yuerom miomanu (TWA) cocraBuino 51 ocobb
(95%-nblit foBepUTENbHBIN UHTEPBaAT OT 44 10 57).

15 anpens ¢ 9:16 mo 14:11 6su10 06cnemoBano 2451 km?
(TWA), mpoTsDKEHHOCTH YYETHOTO MapIIpyTa COCTaBUIA
490,2 xm (WL). Bcero 6puta orpaborana 21 tpaHcekTa
MEPHINOHAIBFHOTO HAINPABICHUS, CPEIHEe PACCTOSHHE
MEXIy TpaHCeKTaMu cocTaBisuio 5,02+0,20 (SD = 0,90)
kM (ItD). ®axrnueckas mnomans yuaera (TTA) cocraBu-
ma 392,16 kM. Bo BpeMst IPOXOKICHHUS MapIipyTa ObLI10
OTMEYEHO 6 HEpI 10 MPaBOMY OOPTY U 9 HEpII IO JIEBOMY
6opty. 13 pacueToB OTHOCHTEIBHON INIOTHOCTH pacIpe-
JIENIeHNs HepH OBLTN MCKJIIOUEHBI JBE BCTPEUH, T.K. XKHU-
BOTHBIE OBUTH OTMEYEHBI 3a MpeieaMi TPAaHCEKT. Takum
obpaszoM, B pacueT BkiIoUeHO 13 ocobeii. OTHOCHUTENB-
Has TUIOTHOCTH pacrpeziesienns ocodeit Ha 1 cermMeHT (=
1 km?) mapmipyra cocrasmia 0,033+0,004 (m=95% mo-
BepUTEIbHBIN HHTEpBAN), SD = 0,19. DKkcTpanonupoBaH-
HOE YHCIIO KOJBYaToil Hepmsl (OKPYIICHHOE A0 IIEJIOT0
YucIia) Ha MOKpeITON yueroM momanu (TWA) coctaBu-
710 81 0c00b (95%-HBIi JOBEpUTENBHBIN HHTEPBAT OT 71
10 90).

coast, being driven by the westerly wind on the day of
observation and a few days before (every day since April
6). The total area amounted to 1,500 km?.

On April 15, the ice was scattered across the area due to
a change in the prevailing wind direction from westerly
to northeasterly. A large mass of ice was in a loose
cluster of small-sized ice floes; large ice floes were rare.
The total area was approximately 1,922 km?.

On April 11, between 10:30 and 14:30, we surveyed a
total area of 1,639.84 km? (TWA); the length of the flight
route was 361.2 km (WL). A total of 22 transects of
meridional direction were covered; the average distance
between transects was 4.54 = 0.17 km (SD = 0.81) (ItD).
The actual studied area (TTA) was 289 km?. During the
survey, 7 ringed seals were recorded from the starboard
side and only 2 animals from the port side. The relative
spatial density of individuals per 1 segment (=1 km?)
of the route was 0.031 + 0.004 (m = 95% confidence
interval), SD = 0.17. The extrapolated number of ringed
seals within the studied area (TWA) was 51 individuals
(with a 95% confidence interval 44-57 animals).

On April 15, between 9:16 and 14:11, we surveyed a
total area of 2.451 km? (TWA); the length of the flight
route was 490.2 km (WL). A total of 21 transects of
meridional direction were covered; the average distance
between transects was 5.02 = 0.20 km (SD = 0.90) (ItD).
The actual studied area (TTA) was 392.16 km?. During
the survey, there were 6 ringed seals observed from the
starboard side and 9 animals from the port side. However,
two sighting points were excluded from the calculation
of the relative density, because these animals were found
outside the transect strip. Thus, the calculation included
only 13 individuals. The relative density of individuals
per 1 segment was 0.033 + 0.004 (m + 95% confidence
interval), SD = 0.19. The extrapolated number of ringed
seals within the studied area (TWA) was 81 individuals
(with a 95% confidence interval 71-90 individuals).

Results of the ringed seal survey in the Russian part
of the Gulf of Finland, April 2018

The clear weather on April 14 and favorable cloud cover
on April 19 (on April 18, the day of the second survey,
there was a dense cloud cover) allowed us to use NASA
satellite imagery to measure the area of sea ice and its
concentration and distribution in the Russian part of the
Gulf of Finland. On the first day of the survey, April
14, the ice was concentrated mainly along the shoreline
of the eastern part of the gulf. The total ice area in the
Russian part of the Gulf of Finland was approximately
2,900 km?.
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Pe3ysibTarbl y4eTOB YHCICHHOCTH KOJBYATOH HepIbl
B anpete 2018 r. B poccuiickoii akpatopun ®UHCKOro
3aJIMBa

Scnas morozna 14 ampers U yIOBICTBOPUTEIBHBIE YCIOBHS
obmaunoctu 19 anpens (18 ampens, B 1eHb TPOBEICHHS
BTOPOTO ydeTa OblIa IJIOTHAS 00Ia9HOCTH) ITO3BOJIMIIH HIC-
MOJIE30BaTh KocMuueckre CHUMKH NASA nenoBoit oocra-
HOBKH JUIA OIEHKH IUIOMAAX JIBJA, €r0 CIUIOYCHHOCTH U
pacnonioxeHus B iepesenax Poccuiickoit yactu akBaTopuu
®dunckoro 3anuBa. B epBrlit geHb, 14 anpens, Bech Jie ak-
BaTOPHH OBLT CKOHIICHTPHUPOBAH B BOCTOYHOM YacTH 3aJIMBa
BIOMNb Oepera. Jlem mo Gombleit yacT OBUT TUIOTHO COWT.
OO61mas 1mIomIa Ik JIbIa B POCCUUCKOMN akBaTOpuu DUHCKOTO
3aMBa cocTaBmia okoio 2900 k2.

Bo Bropoii neHp npoBeneHus y4eTos, 18 ampes, e ObuT
TaKXkKe CKOHLIEHTPUPOBaH B BOCTOYHOM 4acTH 3a1uBa. bomb-
I1asi Macca JbJa MPEeICTaBIsIa COOON PHIXJIbIE CKOILICHUS
HEOOJIBILINX JIBWH, KPYITHBIE JIbUHBI BCTPEYAIUCH PEIKO.
OO1mast 1I0Ia b J1bAa B POCCUHCKOM akBaToprn PHHCKOTO
3aiBa cocTapisuia npuMepHo 1500 k2,

14 anpens ¢ 05:25 no 10:26 (UTC) o6cnemosaro 2081,33
kM? (TWA), mpOTsHKEHHOCTh YYIETHOTO MapIipyTa COCTa-
Buna 365,98 xm (WL). Beero 6s110 otpaborano 16 tpan-
CEKT, TPOJIOKEHHBIX NapajienbHO rpaHuie ¢ OUHISIHAN-
eif, cpeHee paccTOsIHUE MEXAY TPAHCEKTaMH COCTABIISLIO
6,094+0,08 (SD = 0,31) km (ItD). dakTrdeckas IIOMAIb
yuera (TTA) cocrasuna 293 km>. Ha mapiipyTe 0OTMEUIEHO
7 HepI 1o ipaBoMy OOpTY U 4 HepIisl 110 JeBoMy 60pty. On-
HAKO M3 PacyeToB IUIOTHOCTH paclpe/eieHus JACTOHOIHX
ObUTa UCKITIOYEHA OIHA BCTPEYA M3-3a TOTO, YTO 3BEPh OBLI
OTMEUEH 3a IpeieiiaMH yYEeTHOM TpaHCEKThI. B pesynbrare
pacueTbl mpoBoaAWIHCh i 10 sx3eMIutsipoB. OTHOCHUTEINb-
Hasl TIOTHOCTh pacrpeneieHus: ocobeit storo Buma Ha |
cermenT (= 1 km?) mapmipyta coctasmia 0.034+0.01 (95%
JIoBepUTENbHBIN nHTEepBa), SD = 0,18. DkcTpanonupoBaH-
HOE YHCII0 KOJIBYATON HepIibl (OKPYIIEHHOE JI0 LIEJIOT0 YKC-
Ja) Ha MOKPBITON yuetom miomianu (TWA) cocraBuio 70
ocobeii (95%-HbIil TOBepUTETHHBIN HHTEPBAT OT 64 10 76).

18 ampens ¢ 11:57 mo 16:03 (UTC) 6o oOcnenoBaHo
1191 km? (TWA), IpOTsHKEHHOCTh YYETHOTO MapIipyTa Co-
craBmwia 200 km (WL). Beero Ovmia orpaborano 11 tpan-
CEKT, TMPOJIOKEHHBIX HapaiuienbHo TpaHuie ¢ OuHsHAN-
eil, cpeHee paccTOsIHUE MEXTY TPAaHCEKTaMU COCTABIISLIO
5,94+0,33 (SD = 0,99) xm (ItD). ®akTudeckas mIoMaIb
yuera (TTA) cocraBuna 160,39 km>. Ha mapiuipyte ormede-
HO 12 Hepr o mpaBomy Oopty u 11 HepIt Mo ieBomMy OopTYy.
W3 pac4eToB OTHOCHTENHHON IIOTHOCTH OBLIM MCKIIFOYe-
HBI 10 BCTped, T.K. )KUBOTHBIE OBUTH OTMEUEHBI 3a Ipeea-
MH TpaHCEKT. TakuMm 0o0pa3oM, B pacyeT ObUIM BKIIOUCHEI
13 ocobeit. OTHOCHTENBHASI IUIOTHOCTH pAaCIIPENeICHUS

On the second day of survey, April 18, the ice still
remained in the eastern part of the gulf. The major
part of the ice was in loose clusters of closely drifting
small floes; large floes were rare. The total ice area in
the Russian part of the Gulf of Finland amounted to
approximately 1,500 km?.

On April 14, from 05:25 to 10:26 UTC, we surveyed an
area of 2,081.33 km? (TWA); the length of the survey
strip was 365.98 km (WL). A total of 16 transects (laid
parallel to the Finland border) were covered, with the
mean distance between them being 6.09 + 0.08 km (SD
= 0.31) (ItD). The actual observed area (TTA) was 293
km?. During the survey, 7 seals were observed from
the starboard side and 4 seals from the port side of the
aircraft. However, one sighting was removed from the
density calculations, as the animal was seen outside of
the observation strip. As a result, 10 individuals were
used to calculate the seal density. The relative density
of ringed seals in one segment (= 1 km?) was 0.034 +
0.01 (mean + SE, 95% CI = 0.0196, SD = 0.18). The
extrapolated number of ringed seals, rounded to a
whole individual, in TWA was 70 seals (with the 95%
confidence interval 64-76 individuals).

On April 18, from 11:57 to 16:06 (UTC), we carried
out the second survey and flew over 1,191 km? (TWA)
of ice. The length of the observation route (WL) was
200 km. A total of 11 meridional transects (laid parallel
to the Finland border) were covered, with an average
distance between them being 5.94+0.33 km (SD=0.99)
(ItD). The total actual observed area (TTA) was 160.39
km?. During the survey, we recorded 12 seals from the
starboard and 11 from the port side. Nevertheless, 10
individuals were removed from the density calculations
as they were seen outside the survey strip. Thus, the
calculations were based on 13 individuals. The relative
density of ringed seals in a segment (=1 km?2) was 0.08
+ 0.02 (mean + SE, 95% CI = 0.039, SD = 0.27). The
extrapolated number of ringed seals, rounded to a whole
animal, in the covered area (TWA) was 95 individuals
(with 95% confidence interval 89-101 seals).

According to the agreement between Russian,
Estonian, and Finnish specialists, the main surveys
were conducted in the Russian waters of the gulf, where
most of the sea ice is usually concentrated. Finland and
Estonia organized supplementary surveys. In Estonia,
the survey was carried out by the Pro Mare non-
commercial consulting company; in Finland, by the
Finnish Natural Resource institute and WWF Finland.
Figure 1 shows the points of seals sightings in the
Finnish and Russian parts of the Gulf of Finland.
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Pucynox 1. Pe3ynprarel yueTa KOJIB9aTOi HEpPITHI B POCCHUCKON M (MHCKOM akBatopusax PuHckoro 3amuBa B 2018

IT.: A — Pa3memnienne xomsdaTtolt Hepnsl u JuHUA MapmpyTa 14.04.2018 B poccuiickoit yacTn OHUHCKOTO 3aJIMBa;

B — Pa3memenne xonsaaToii Hepnsl 1 auHMA MapmpyTa 18.04.2018 B poccuiickoit wactu @unckoro 3ammBa; C —

Pasmemenne xompuaror Heprel 12.04.2018 (f) u 13.04.2018 (s) B punckoit wactu @unckoro 3anmmBa. CokpamieHus:

RS (inside) — BcTpeun koip4aTOll HEPIBI B Mpeaeiax MapuIpyTHOH moiockr; RS (outside) — BcTpeun komsdaToit
HEpIIBI 3 IpeiesIaMi MapLIPYTHOH MOJIOCHL; KpacHas U (hHOJIETOBbIE JIMHUHM Ha A 1 B — MapmipyT.

Fig. 1. Results of the ringed seal counts in the Russian and Finland parts of the Gulf of Finland, 2018: (A) the ringed

seal sightings and the survey track line on April 14, 2018 in the Russian part; (B) the ringed seal sightings and survey

track line on April 18, 2018 in the Russian part; (C) the ringed seal sightings on April 12, 2018 (f) and April 13,2018

(s) in the Finland part. Abbreviations: RS (inside), the ringed seal sightings on the survey track line; RS (outside), the
ringed seal sightings outside the track line; red and violet lines in (A) and (B) are survey track line.
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ocobeit atoro Buma Ha 1 cerment (= 1 kM?) mapmpyra
coctaBmia 0.08+0.02 (95% moBepuTenbHBIN HHTEPBAN),
SD = 0.27. DKcTpanonupoBaHHOE YUCIO KOIBIATON Hep-
16l (OKPYIJICHHOE JI0 LIEJIOTO YHciia) Ha TMOKPBITOH yde-
tom muromanu (TWA) cocraBuno 95 ocobeit (95%-nbrit
JIOBEpUTEIbHBIN HHTEpBaI oT 89 mo 101).

IIlo nOroBOpEHHOCTH MEXKIY POCCUMCKMMU, SCTOHCKUMU U
(DPMHCKMMU CTIeNMATCTaMi OCHOBHBIE MCCIIEIOBAHUS TIPO-
BOJMJINCH B POCCUIICKON YacTH 3ajMBa, IJe Beerna Oomblie
npra. B OuaIsHIMM 1 DCTOHUU MPOBOIWINCH JOTOIHHU-
TeNbHBIE MCCIEJOBaHUs, IIOCKOIbKY B aKBaTOPUAX 3TUX
CTpaH Ha repuoy y4yera Obut jen. B DcToHuu yder npoBo-
JIUIICST HEKOMMEPUECKOM KOHCAJITHHIOBON koMmnaHuei Pro
Mare, B @UHIAHINM y4YET TPOBOIMICS (PHHCKHM UHCTUTY-
ToM nprponHbIx pecypcoB (Luke) n WWF Ounnsaauu. Ha
pucyHke 1 mpuBeeHBI MecTa HaOJIIONEHNUI JIACTOHOTHX Ha
(DMHCKOM M pOCCHICKON YacTsX 3aJIiBa.

Pe3ysibTaThl Y4eTOB YHCJIEHHOCTH KOJBYATON HEPNbI B
anpeJe 2018 r. B punckoii yactn akparopun ®PuHCKOro
3a/IMBa

Agnayuet B Qunnsaaun nposoxuics 12 u 13 anpenst 2018
T. B JIEZIOBOI 30HE, IPUJIETarOIEe K pOCCUHCKUM IOTPaHuy-
HBIM BOJIaM, B paliOHE HAI[MOHAJIBHOTO mapka «DHHCKUH
3anuB». Yuer mpoBomwics ¢ 6opra camonera Cessna 172
B XOPOIIYIO COJHEYHYIO U CIOKOWHYI0 morofay. JlnHenHbie
TPaHCEKTbI OBUTH ITPOJIOKEHBI B COOTBETCTBUH C METOIMKOH,
pexoMenoBanHo HELCOM, HO ¢ MEHBIIIUM pPacCTOSTHHEM
Mex 1y HuMHU (3,8 KM) U BBICOTOI mosniera okoino 150 m, uto
JIaJI0 BOBMOXKHOCTB OXBAaTUTh BCIO aKBATOPHUIO, TI€ OCTaBaJI-
sl JIeNl, IPUTOHBIN 1 Hepn. Pe3yneraTsl npeacTaBiIsioT
co00ii HEe pacueTHyIO OLEHKY IJIOTHOCTH pacIpe/eieHHs
KOJIBYATOM HEpITBI, a aOCONIOTHYIO YHCIICHHOCTD KUBOTHBIX.
Bce nabmonaemele TroneHu 0bUTH choTOrpadMpoBaHbI s
BUI0BOH HieHTH(UKaMu. B pesynsrare yuera, mpoBeaeH-
Horo 12 amnpens, ObUT0 OTMEUEHO 12 KonpyarhIX Hepr, a 13
arpesst OOHapy>KEeHBI 4 KOJIBYAThIX HEPITBI, IPH 3TOM TPH U3
HUX OBUIN 3apeTHCTPUPOBAHBI B PEBLIYIINI JICHb yUeTa.
B pesynbrare aBuaydera, npoBeIeHHOTO B (PHHCKOW 4acTh
dunckoro 3anmmBa, Ha 100% InIomamy MMEBIIETOCS JIbJa
ObLTO BBIABIICHO 13 0cobeit kompuatoii Heprisl (Verevkin et
al. 2018).

Pe3yabTarbl y4eTOB YHCJIEHHOCTH KOJILYATOH HEpNbI B
anpesie 2018 r. B 3cToHCKOM YacTH akBaTopun OUHCKO-
0 3aJ1MBa

[ToneTsl B DCTOHNM MIIAHUPOBAINCH B COOTBETCTBUH C IITa-
HaMH YY€TOB Ha POCCHHCKON CTOPOHE, YTOOBI M30eXkaTh
JIBOMHOTO y4eTa TIOJICHEH B NPUTPAHWYHON 30HE WIM Ha
JpeH(yIoNMX JIeNOBBIX MOIIX. MapmpyT mosnera IUIaHu-
poBaJicsi Ha OCHOBE CITyTHUKOBBIX CHHMKOB, JOCTYIHBIX O

Results of the ringed seal survey in the Finnish part
of the Gulf of Finland, April 2018

The survey in Finland was carried out over the ice area
adjacent to the Russian waters, particularly in the region
of the Gulf of Finland National Park. The flights of a
Cessna 172 were performed on April 12 and 13, 2018
in good sunny and calm weather. The line transects
were laid according to the HELCOM guidelines, but
with a narrower distance between them (3.8 km) and a
flight altitude of approximately 150 m. Therefore, the
surveys in Finland covered the almost entire potential
remaining sea ice area, and the results represent the
absolute number of ringed seals rather than a calculated
estimate of their density. All the observed seals were
photographed to verify their species. The result of the
first census (on April 12) was 12 ringed seals; on the
following day, 4 ringed seals. The total of two counts
was 13 individuals in the Finnish part of the Gulf of
Finland (Verevkin et al. 2018).

Results of the ringed seal survey in the Estonian part
of the Gulf of Finland, April 2018

The flights in Estonia were scheduled in accordance with
the surveys in Russia to avoid double counts of seals
in the area of drifting ice fields along the border. The
flight route was designed on the basis of latest satellite
images from https://apps.sentinel-hub.com/eo-browser.
The transects were laid taking into consideration the
fact that the compact ice field in Narva Bay was located
southwest of the border.

In Estonia, the survey flight was carried out on April
14,2018 between 12:00 and 15:00 UTC in a good, clear
weather with light winds (4 m/s). The flight started
from the longitude 27.6° E and moved westward. The
northern limit for the transects was the national border
(the aircraft made a turn at 2.5 km from the border) or
open water. A Cessna 182 aircraft was used. The mean
flight speed was 190 km/h.

The good visibility allowed observation of a larger
ice area, but no seals were seen during the flight. In
addition to ice fields, the known animals’ haulouts on
reefs were also inspected, but no animals were found
either on reefs or on ice (Verevkin et al. 2018).

As a result of the aerial survey in 2017, the estimated
abundance of ringed seals in the Russian sea area was
between 71 and 90 individuals; in April 2018, it was
between 89 and 101 individuals. These values are
higher than the result of 2012, when the population was
estimated at 72-94 individuals (Verevkin et al. 2018).
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Tabmuma 1. Pe3ynbTrarsl yueTa KoJIB9aTO HEPIBI B poccuiickoi akBatopun duHckoro 3ammBa B 2010-2018 T
Table 1. Results of the ringed seal counts in the Russian part of the Gulf of Finland, 2010-2018
[pumedanus / Note
Hatst iposenenus yuaetos: | — 20.04.2010; 2 — 10.04.2012; *— 11.04.2017 u 15.04.2017; * — 14.04.2018 u
18.04.2018.

Survey dates: 'April 20, 2010; 2April 10, 2012; 3April 11, 2017 and April 15, 2017; “April 14, 2018 and April 18,

2018
MILJ::HaT O6cenoBano - 06111:;11) IporeHt Konpuaras nepna
o aIZKMp)y a nbaa (kM%) Hon(liﬁz)n A1 obenenoanmoii Ringed seals
A Ice area . IJIOIIA/IU JIbJA
Year Route Total ice area, o .
length surveyed, km2 % of ice area Berpeueno Yuco Ha by
km km? surveyed Observed Number on ice
2010! 347.5 278 1193 233 6 16-34
20122 642.2 517 3916 13.2 12 72-94
361.2 289 1640 17.7 9 44-57
20173
490.2 392 2451 16 13 71-90
365.9 293 2081 14 10 64-76
20184
200 160 1191 13 13 89-101

cebuike https://apps.sentinel-hub.com/eo-browser. TpaHcek-
ThI OBUTH 3aJI0XKEHBI C YYETOM TOTO, YTO KOMITAKTHOE Jie-
JsiHOe 1osie B HapBckoli OyxTe HaxoAuIoch 10ro-3arajHee
TpaHULbL.

B Dcronnn ygerst nposoammck 14 anpens 2018 . ¢ 12:00
1o 15:00 UTC B XOopommx METEOyCIIOBHSAX, B SICHYIO TIOTO-
Iy ¢ nerkuM BeTpoM (4 m/c). [lonet HaumHancs ¢ 27,6° B.1.
U cMetnancs Ha 3arna. CeBepHBIM MPEIENIOM ISl TPAHCEKT
ObLTa HAIIMOHANEHAS TPAHUIIA (CaMOJIET HE TOJIETal JI0 Tpa-
HUIBI 2,5 KM) WM OTKPBITast Boja. Vcmoms30Baicss caMo-
net Cessna 182. CpenHsisi CKOpoCTs ToseTa coctapisiia 190
KM/.

Xoporrasi BUTUMOCT MO3BOJISIA OCMATPUBATH OOJBIIYIO
TUIOIIAIb JIBJIA, YeM MPEAIIONAracTcs Mo METOIHUKE, OTHAKO
BO BpeMs T10JI€Ta HepIibl He ObLTH 0OHapyxeHbl. Kpome se-
JSHBIX TI0JIeil OBUTH MPOBEPEHBI H3BECTHBIC 3aJICKKH HEPIT
Ha pudax, HO KUBOTHBIC He ObLIH OOHAPYKEHBI HH HA PU-
¢ax, uu Ha by (Verevkin et al. 2018).

B pesynbrare npoBeneHHbIX aBuay4deToB B 2017 T. pacuer-
Hasl YHUCJICHHOCTh KOJIBYATOW HEPIIbl B POCCUMCKOM 4acTu
akBatopun duHCKOTO 3ammBa coctaBmia ot 71 g0 90 oco-
oOeit, B arpenie 2018 . coctaBmna ot 89 1o 101 ocobu. Dot
MoKasarelb Boire, yeM B 2012 1., Korma 4ucjieHHOCTh ObLIa
oleHeHa mpuMepHo B 72-94 ocobu (Verevkin et al. 2018).
ITokazarenu uncnennocty 2010 1. mpuMepHO B 4 pasa HIKe

In 2010, the result was four times lower, approximately
16-34 ringed seals (Verevkin et al. 2012). But, in our
opinion, the one-day survey in 2010 provided an
underestimated value. As the 2017 survey showed, a
difference between two surveys within one year can
be 1.5-2 times depending on observation conditions.
Compared to 2017 (Table 1), the estimate of 2018 is
slightly higher, but it remains at the level of 95-100
ringed seals in the Russian waters of the Gulf of
Finland. The supplementary surveys in Finland and
Estonia show that the “core” population of ringed seals
is distributed in the Russian part of the Gulf of Finland
and has been limited by ice cover for a number of
years. The sightings of a few dozens of seals in Finland
and the absence of seals in Estonia confirm the results
of the seal telemetry studies, which showed that seals
leave the southern part of the bay and move to the
north, when suitable ice annually forms at the northern
coast of the Gulf of Finland.

The aerial survey and photography of ringed seals
in the Russian part of the Gulf of Finland in 2017
and over the Estonian and Russian waters in 2018
was financially supported by the Nord Stream 2 AG
company. The flights in Finland were funded by
Ministry of the Environment of Finland and performed
by the Natural Resources Institute Finland (Luke).
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u coctaBmn 16-34 ocobu (BepeskuH u np. 2012). OxHaxo,
Ha HaIl B3DVIsI, 3HaUeHue ogHogHeBHOro yuyera 2010 r. 3a-
HIDKeHo. Kak mokasano cpaBHEHHE pe3yabTaToB JIBYX JAHEH
ydaeta 2017 1., B 3aBUCHMOCTH OT YCIIOBUH HAOIIONCHUS pa3-
HULIA MEXIY y4eTaMH MOXET cocTaBisATh 1,52 paza. Ilo
cpaBHeHuto ¢ yaeramu 2017 1. (Tabmn. 1) pacueTnas yncieH-
HOCTh 2018 I. 4UyTh BBILIE, HO B LIEJIOM OHA HAXOIUTCS Ha
ypoBHe 95-100 ocobeit mis poccuiickoir gactu OuUHCKOTO
3anuBa. JlOMONHUTENbHBIE HCCaeqoBaHuS B DUHISHINN
1 ODCTOHHMHM TMOKa3aJH, YTO «SAPO» TMOMYJSIIUH KONBEIaTON
HEpITbI HAXOANTCS HA POCCHICKOI YacTn akBaropun OuH-
CKOTO 3aJIMBa, B TEUCHHE PAZA JET INMUTHPYETCS HATMIUEM
npaa. Haxonxy HECKONMBKHX AECSITKOB Hepn B DUHISTHINN
U UX OTCYTCTBHE B DCTOHMH MOITBEPXKIAIOT PE3YNIBTaThI
WCCIIEIOBaHMUH 10 TEJIEMETPUH TIOJICHEH, IIOKA3aBIIHX, YTO
JKHUBOTHBIE OCTABIIIOT IOXKHYIO YacTh 3aJMBa U YXOIAT Ha
ceBep, Kora y CeBepHOro modepexbsi GHHCKOTo 3aJ1Ba 110-
SIBIISICTCS JIE/T, A€ OH 00pasyeTcst €XKETOHO.

Anspodorocremka Konpuaroit Heprsl B 2017 1. B poccuii-
ckoit yactu ®uHckoro 3aymBa, B 2018 1. B 3CTOHCKOH U
POCCUICKOM aKkBaTOPHH MPOBEICHA MPH MOIJEPIKKEe KoMIIa-
Hun Nord Stream 2 AG. Ionets! B akBatopuu OUHISTHIUH
(mHaHCHpOBaMCh MUHHCTEPCTBOM OKpYXKAaIOIIeH cpe-
16l @uniaHauy, BeimonHensl HUM npupoassix pecypcos
Ounnsaaun (Luke).
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