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C KOHIIa IPOIIJIOTO BeKa a3POBU3Ya/bHbIN yYeT TIOJIEHEN
TOIOMHACTCA MHCTPYMEHTaIbHbIMY MeToaMul (UepHOOK 1 Ap.,
2000). ITpubops ¢puxcanuy nHppakpacHoro usnydenus, GPS,
¢boTO-BMIeO ammapaTypa CTAHOBATCSA OCHOBHBIMM VICTOUHMKA-
My rorydaemoit nHgopmaryu. ONTUMaNbHOM A7 MHCTPYMEH-
TaJIbHOM CheMKM IPUHATA BbIcoTa monera 150-250 m. OmbIT
HOJIETOB Ha TI0OOM yflaJIeHUM OT 3eMJIM IIOKa3bIBaeT, YTO HEKO-
TOpas YacTb >XMBOTHBIX, IIYTAaeTCA 3BYKOB CAaMOJIETA M CXOfUT
B BOJlY, COOTBETCTBEHHO, He ITOMajias B 30HY paboThI IpUOOPOB.

B ampene-mae 2013 1. ObIIM IIPOBEfEHBI MICCTIEOBAHNS pe-
aKIMyU JIefoBbIX (GOpM TIONEHell Ha IIyM camojeTa. PaboTsl
IPOBOAWINCh B paMKax MeXJAyHapopgHoro npoekra «BOSS»
(Bering-Okhotsk Seal Survey — ABuayder TioneHeit B bepnn-
roBoM 1 OxoTckoM Mopsx). CamoneT-nabopaTopust AH-38 61
060py/IOBaH TEIIOBU30POM ¥ IATBHIO CIEIMATbHBIMU OMyCTe-
paMM [IA BU3YalbHBIX HAOMIONEHUIT U NPULENbHON ChEeMKH
(puc.).

C nmByx 60pTOB caMojieTa pacnonaraauch oT tpex (OxoT-
cKoe Mope, 1 ¢ mpaBoro 1 2 ¢ 1eBoro 60pra — puc.) K0 MATY Ha-
6mropareneit (bepuHroso Mope, 2 ¢ mpasoro 1 3 ¢ neBoro). [Isa
ydeTunKa B 060MX MOPSX JOHMOTHUTEIBHO (PUKCUPOBAIN BCeX
3Bepell ¢ MOMOIbI0 (POTOAMNIAPATOB, OCHAICHHBIX TeNeo0D-
eKTUBaMy (pUC. CEKTOPHI 2 U 5), ONUH U3 HUX KOMMEHTUPOBAJI
CBOM HabMofeHNs roocoM. BusyanbHble HabTIOMATENN TaKXKe
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From the latter part of the last century, the aerovi-
sual registration of seals is supplemented with instru-
mental methods (Chernook, et al., 2000). Devices to
fix infrared radiation, GPS, photographic and video
equipment become the main sources of information
being received. It is customary to assume that the
flight altitude 150-250 m is the optimal altitude for
the instrumental survey. The flight experience at any
distance from the ground has shown that some ani-
mals scare sounds of an aircraft and get off into wa-
ter, accordingly, not getting into the operation area of
devices.

In April-May of 2013, the studies on reaction of
ice forms of seals to the aircraft noise were conducted.
The works were conducted within the framework of
the international project «BOSS» (Bering-Okhotsk
Seal Survey). An-38 aircraft-laboratory was equipped
with a thermal imager and five special blisters for vi-
sual observations and targeting survey (Fig.).

There were from three (the Sea of Okhotsk: 1 on
the right and 2 on the left board — Fig.) to five ob-
servers (the Bering Sea: 2 on the right and 3 on the left
board) on two boards of the aircraft. Two accounting
clerks in both seas fixed additionally all animals by
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Pric. Cexropa 0630pa Habofareneit Ha ca-
MoreTe-naboparopun AH-38 B TOPM3OHTAIBHOI
IUIOCKOCTIA.

Fig. Coverage area of observers in An-38 air-
craft-laboratory in a horizontal plane.

Ta6m. 1. Peakiiys Tro/eHelt Ha poseTarolnii camoneT B bepuHroBom Mope, anpensb 2013 .
Tab. 1. Reaction of seals to a flying aircraft in the Bering Sea, April 2013

B Hoseperme Coren B Bopy (9k3./%) | BecrniokoiicTBo (9K3./%) OCTagiﬂsj;:)weCTe Bcero (sk3./%)
Axuba 25/15,2 12/7,3 127/77,5 164/100
JlaxTak 20/12,3 4/2,5 138/85,2 162/100
Jlapra 4/8,3 2/4,2 42/87,5 48/100
KpsinaTka 0/0 2/13,3 13/86,7 15/100
Wroro: 49/12,6 20/5,1 320/82,3 389/100
Mpic Capbru 7 0,9 0 0
Bcero 765 100,0 212 100,0

KOMMEHTHPOBA/IV CBOM HAOMIOfEHNs TOJI0COM. B KommeHTa-
PUsX OTMeYany BUJ, TIO/IEHS VI €O IIOBefeHMe: COLIeN B BOAY,
IIpOSABUII 6ECIIOKOICTBO, OCTa/ICA Ha MecTe. Bea nndopmanua
(dUKCHpOBaIach ayauo-aniapaTypoit.

B BepTUKa/IbHOI NPOEKIUY 13 000PYAOBaHHBIX O/INCTEPOB
BU3Ya/IbHO (PUKCHPOBAICH TIONIEHN B CeKTOpe 45-90°. Habirro-
faTeny, Befyliue MpPUILEIbHYI CHEMKY, OTMEYaay TIOJIEHEl
B CEKTOpe ¢ yI7IoM 0630pa 20-45°.

B Bepunrosom mope (tabn. 1) Hanbonee 6eCOKONHO TIpu
IIPOXOXKIEHUM CaMoJIeTa Bela ce0s KonbyaTas Hepra — aknba
(Phoca hispida), 15,2% KOTOPBIX CXOLVIN B BOAY 3a KOPOTKUI
Iepuoj BpeMeHn BI/Isya}IbHOI‘O Ha6)’IIOI[eHI/IH. CamMbIM YCI/I/:[‘II/I—
BBIM OKa3ajICcsl MOJIOCATBIN TIOJIeHb — KpbUtaTka (Histrophoca
fasciata), koTOpasi He COIIA B BOAY HM pasy 1 B OCHOBHOM OCTa-

means of cameras with telephoto lenses (Fig. sectors
2 and 5), one of them commented his observations
aloud. Visual observers also commented their obser-
vations aloud. In their comments, they noted a seal
species and its behavior, e.g. got off into water, wor-
ried, remained on the spot. Full information was fixed
with audio equipment.

Seals were fixed by eye in the sector 45-90° in the
vertical projection from the equipped blisters. Ob-
servers, who carried out the targeting shooting, regis-
tered seals in a sector with observation angle 20-45°.

In the Bering Sea (Table 1) ringed seals (Phoca his-
pida) behaved the most uneasily during the aircraft fly-
ing, 15.2% of which got off into water for a short period
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Tab. 2. Peakijus TioneHel Ha mposeTaoiuii camosnet B OXOTCKOM Mope, Mait 2013 T.

Tab. 2. Reaction of seals to a flying aircraft in the Sea of Okhotsk, May 2013

Bun Hosenenne Coren B Bopty (9x3./%) | BecniokoiictBo (9k3./%) OCTagij;l)weCTe Bcero (ak3./%)

Axnba 16/8,2 11/5,7 167/86,1 194/100

JTaxTak 2/3,1 1/1,6 61/95,3 64/100
Jlapra 7/4,0 9/5,2 158/90,8 174/100
Kppinatka 1/0,5 14/6,6 196/92,9 211/100
WUroro: 26/4,0 35/5,4 582/90,5 643/99,9

MBpic Capbru 7 0,9 0 0
Bcero 765 100,0 212 100,0

Bajach Ha Mecte (86,7%). BompummHCTBO negoBbix (opMm
TIONIEHeN B BepMHroBoM Mope ocTaBamuch Ha MeCTe U He
nposBsn 6ecriokoitctBa (77,5+87,5%). [IposiBumu 6ecro-
KOVICTBO, HO OCTaBaJIMCh Ha IbauHe 2,5 + 13,3% TioneHei.

B Oxorckom Mope camoit GecrokoitHoi (tabm. 2)
Taioke Obima akmba (8,2% caydaeB CXOXKJIEHUA B BOJY)
u camolt ycupgumBoit 6si1a Kpbutatka (0,5%). 3mech, Kak
u B BepuHroBoMm Mope, 60IbIINHCTBO T€fOBHIX GOPM THO-
JIeHelt OCTAaBa/IMCh HA MeCTe VM He MPOsB/sIIN 6eCIOKO-
crBa (86,1+95,3%). [IposiBunm 6eCoKoiCTBO, HO OCTaBa-
JIUCh Ha nbauHe 1,6 + 6,6% TioNneHel. MOXXHO OTMETUTD,
4yT10 B Mae 2013 r. B OXOTCKOM MOpe peaKLus TIOJeHeil Ha
yM caMoJieTa 6bta criokoitHee Ha 5-10%, 1em B bepun-
TOBOM MoOpe.

PesynpraTsl AByX BU3yaIbHBIX Hab/IIOfaTeNel! B IEpe-
IHeN U cpefHeit yacTu camoneTta (cexTopsl 1 1 4 Ha puc.)
OT/INYAIOTCS, HO 00Liast KapTUHA IMOBEJECHNUsA XUBOTHBIX
cxopHa. B cexTop 0630pa mepenHero Habmomarens moma-
[a/M TIOJIEHN 110 KYPCY CaMoJIeTa, a BTOPOit HabIiofaTenn
MOT IPOCMATPUBATh Ha OOBIIYIO AMCTAHIINIO IOC/IE TIPO-
XOXKAeHNUs camoneTa. Takum 06pasoM, MOXXHO TOBOPUTD
0 (axkTOope 6eCIOKOICTBA O U ITOC/IE IPOJIeTa BO3AYIIHO-
rO CyfHAa M BO3MOXXHOIT OlIMOKe OT HEYITEHHBIX CTAIlM-
OHApHOII ammapaTypoil (TemnoBusop u Qoroammaparsr)
ToneHeit. Ilo HamuM HaOMIOgEHUAM TONBKO OJHA AKU-
6a, yBreHHas IepefHUM HabIOJaTeneM, COLIA B BOLY
IO MOMAafiaHys B CEKTOP paboThl ammapaTypsl. B apyrux
CIy4asix TIONEHU yKe OblIM B paboueM CEKTOpe U COLIIN
B BOAy IpM IIpOJIeTe MM IIOC/Ie Ipojera camonera. Ilo
OIIPOCHBIM IaHHBIM JIETYNMKOB, OHU HAOIIOfaNN TIONEHel,
KOTOpBbIE CXOAVIN B BOAY [0 MOAJETa CAMOJIeTa K HUM.
[Tpudyem yale OTMEYaIM STOT MOMEHT, KOTAa TIOJIEHb HBI-
psin B 1yHKY (akuba). ITO TOBOPUT O TOM, ITO HEKOTOPbIE
TIOJIEHN He MOMajaau B CeKTOp o630pa Habmomaresneil
1 30HY paboThI IPUOOPOB U [A/Is1 ONpeNe/IeHNsI UX KOInde-
CTBa HEOOXOAVMBI JOIOMHUTENbHBIE nccnefoBanus. Op-
HAaKoO, yYMThIBasdA, 4To 82,3+90,5% TIo/NeHel mocue npoe-
Ta CaMojIeTa OCTABA/IMCh JIEXKATh HEIOABIDKHO, a Gecro-
KOWCTBO NpOABNAN 9,5+17,7% XUBOTHBIX, TO OYE€BULHO,
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of visual observation. The banded seal (Histrophoca fascia-
ta) was the most assiduous, which did not get off into water
not even once and mainly remained on the spot (86.7%).
Most of ice species of seals in the Bering Sea remained
on the spot and did not worry (77.5+87.5%). Seals (2.5 +
13.3%) worried, but they remained on an ice floe.

In the Sea of Okhotsk, the ringed seal (Table 2) was
also the most uneasy animal (8.2% of cases of getting off
into water) and the most assiduous was the banded seal
(0.5%). There, as well as in the Bering Sea, the most ice
species of seals remained on the spot and did not worry
(86.1+95.3%). 1.6 + 6.6% of seals worried, but remained
on an ice floe. It may be noted that in May 2013 the reac-
tion of seals to the aircraft noise in the Sea of Okhotsk was
calmer for 5-10% than in the Bering Sea.

The results of two visual observers in front and
middle parts of the aircraft differed (sectors 1 and 4
in Fig.), but the general behavior pattern of animals
was similar. There were seals in the observation sector
of the front observer along the aircraft course, but the
second observer could observe bigger distance after the
aircraft passing. Therefore, we may speak of the anxi-
ety factor before and after the aircraft flight and a pos-
sible error due to unrecorded seals by stationary equip-
ment (thermal imager and cameras). According to our
observations only one ringed seal having been seen by
the front observer got off into water before it entered in
the sector of equipment operation. In other cases, seals
had already been in the working sector and got off into
water during or after the aircraft flight. According to the
questionnaire of pilots, they observed seals, which got
off into water before the aircraft approach to them. At
that, they often noted the moment, when a seal dived
into a hole (ringed seal). It says that some seals did not
get in the observation sector of observers and operation
zone of devices, so additional researches are required in
order to determine their amount. However, taking into
account that 82.3+90.5% of seals lay still after the air-
craft flight and 9.5+17.7% of animals worried, then it
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9YTO KONMMYECTBO TIOJIEHeN COIlleflINX B BOAY [0 MoAIeTa
caMosieTa He3HaYUTEeIbHO.

ITo marepuanaM HaIlIMX MCCAESOBAHUII MOXKHO CJie/IaTh
Cllefyiolyie BbIBObL:

1.Peakiua TioneHeil Ha IposeTaroIMii camoneT B be-
PMHIOBOM MoOpe Bblllle, 4eM B OXOTCKOM Mope.

2. Axuba mposBisna 6eCIOKOCTBO Yallle, YeM Jpyrue
BU/IBI TIOJIEHETA.

3. Bce nonocarsle TI0eHN, BCTPEYEHHbIE 10 MapIIPYTy
caMoJIeTa, IIOTaIM B 30HY MHCTPYMEHTAIbHOTO y4eTa.

4. KonnyecTBO TI0/I€HE, COIIEAIINX B BOAY U He ITONaB-
LIMX B 30HY y4eTa, He3HAYUTENbHO.

Tabmuma 1. Peakunst TioneHeil Ha IPOJIETAIONUI CAMO-
net B bepunrosoMm mope, anpens 2013 1.

Tabmuia 2. Peakuus TioneHeil Ha HMPOJIETAIONUI CAMO-
neT B OXoTcKkoM Mope, Maii 2013 1.

was evident that the number of seals that descended into
water before the aircraft approach was insignificant.

Following our study records, it may be concluded that:

1. Reaction of seals to a flying aircraft in the Bering
Sea is higher, than in the Sea of Okhotsk.

2. Ringed seals worried more often, than other seal
species.

3. All banded seals met along the aircraft route got
into the instrumental registration zone.

4. The number of seals that descended into water and
those that did not get in the registration zone was insig-
nificant.

Table 1. Reaction of seals to a flying aircraft in the
Bering Sea, April 2013

Table 2. Reaction of seals on a flying aircraft in the Sea
of Okhotsk, May 2013
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