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CoBpeMeHHYI0 He(Tera3oOHOCHYI0 IPOMBIIIIEHHOCTD Contemporary oil and gas production industry is dis-
OT/IMYAET yBeJMUYeHNe OMM YIIIeBOLOPOMOB, fobbiBaeMblx | tinguished by increase of hydrocarbons share which are
13 MOPCKUX 11e1b(OBBIX MECTOPOXKAeHMII. VIMeHHO B ienb- | extracted from marine shelf deposits. It is in shelf zones
($oBBIX 30HAX OTMedaeTcsl HaMbOMbIIMII IPUPOCT 3amacoB, | where the highest increase of reserves is observed, as well
M OTKPBIBAIOTCSA KPYIHBIE M TMIAHTCKUe MecTopoxmeHus | as large and huge oil and gas deposits are discovered.
HedTH U rasa. In the framework of this worldwide trend JSC «NK

B pamkax atoro obmemupooro Tperfa OAO «HK «Po- | Rosneft» is starting active development of reserves at the
cHedTb» HauMHAET aKTUMBHOE OCBOeHMe 3amacoB Apkrude- | Arctic shelf of Russia in Barents Sea. JSC «NK Rosneft»
ckoro 1enbda Poccunu B BapenieBom mope. Ilo mmanmpy- | is the largest oil company in Russia by the scheduled vol-
eMbIM oObeMaM TeOJIOTOpasBefOYHbIX paboT Ha mrenbde | umes of geological exploration work on the shelf.
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OAO «HK «PocHedTb» siBlsieTcss KpyIHeliiielt HeTsHOI
KomnaHueit B Poccun.

O6mpem paboT 110 IPUPOJOOXPAHHON AESITEBHOCTH, BbI-
IIO/IHEHHBIX B PaMKax peanusanuy IIporpammsl reonoruye-
ckoro usydenns Hexp OAO «HK «PocuedTb», cooTBETCT-
ByeT aMOMIIMO3HBIM ILiensiM KoMIaHUM 1o u3ydeHuio Henp
bapenuesa mops.

OAO «HK «Pocuedtb» B cootBeTcTBUM ¢ PefepanpHbIM
3akoHoM oT 10.01.2002 N 7-®3 «O6 oxpane OKpy>Karoreii
Cpefbl» 1 APYIMMM HOpMaTUBHBIMK aKkTamu PO B obmactu
OXpaHbl OKPY>KaIollieil Cpefibl, a TAK)Ke BO MCIIO/IHEHME Tpe-
OOBaHMII MTUIIEH3MOHHBIX COIMAIIEHNII, CTPOro cobimofaeT
PeKOMEHALMY TOCYJapCTBEHHO 3KOIOTMYECKOI 3KCIep-
THU3bI, @ TAKXKE B IOJIHOM Mepe HeceT OTBETCTBEHHOCTD II0
MO/TyYEHMIO PA3PEIINTENIbHOl MOKYMEHTAlMM B 4acTU OX-
PpaHbl OKPY>KaIoLIell Cpefibl 110 BCEM HAIIPABJIEHUAM CBOEN
IesATeTbHOCTH.

OAO «HK «PocuedTb» sIBIsIeTCS BlafeiblieM JIMIIEH-
311 Ha Tonb3oBaHMe Hefpamu lOxHO-Pycckoro nuiensu-
OHHOTO Y4acTKa, PacIONoXeHHOro B bapeHlieBoM Mope.
B pamxax IIporpaMmbl TeonOrm4ecKoro M3ydeHuUsA HeNp
OAO «HK «Pocued1b» mpoBOAMIa Ha aKBATOPUU JIMI[EH-
3MIOHHOTO y4YacTKa celicMu4ecKue uccinegosanus B 2013 .
Henocpencreennas opraHusanms CeMCMMYECKUX UCCIIENO-
BaHMII ocyulecTB/sIach godepunM Obmecrsom OAO «HK
«Pocredptp» — OO0 «PH-Ilenbd- ApkTukar.

I0>xHO-Pyccknit nMMIeH3MOHHBIN YYacTOK paclioyaraer-
cs B IOrO-BOCTOYHOM palioHe bapeHlleBa MOps, KOTOpPBI
emé, BBUAY ero 0c060ro rMApOXMMIYECKOTO peX1Ma, Ha-
spiBatot [Tewopckum Mopem (puc. 1).

Y4acToK XapaKTepusyeTcs BBICOKON CTENEHbIO U3YYeH-
HOCTH C JOKa3aHHOI HeTera30HOCHOCTDBIO IIEPMCKUX 1 Ka-
MEHHOYTOJIbHBIX KapOOHATHBIX OTIOXKEHMIL.

OCHOBHBIM HaIIpaBJIeHMEM T'€0IOrOPa3BE[OUHBIX PaboT
ABNIAETCA TOITOTOBKA U OIIOMCKOBaHME IePCHEKTMBHBIX
CTPYKTyp, C M3y4eHUeM He(TerasOHOCHOTO MOTEHIMasIa
BEPXHEJIeBOHCKO-KaMEHHOYTO/IbHOTO KOMIUIEKCA M CUITY-
PUIICKO-HUKHEIEBOHCKOTO KOMIIIEKCa.

OpHUM U3 OCHOBHBIX BUJIOM J€ATETbHOCTY B XOfi€ BbI-
HOJTHEHUsI Te0JIOTOPa3BefOYHbIX PabOT SIB/SIETCA CeiicMU-
YyecKas pasBefiKa.

Axsatopusa IOxHO-Pycckoro nmijeH3sMOHHOTO y4acTKa,
ABJIAAETCS PallOHOM CO CpefHEll 3KOJIOTMYECKOM YA3BUMO-
cTbi0. Yepes aKBaTOPMIO NMUIIEH3MOHHOTO y4YacTKa IIPOXO-
IAT MUTPAlVIOHHbIE MAapUIPYThl KPACHOKHVKHBIX MOPCKMX
MJIEKOTIUTAIOIIMX.

Mopckne 3KOCUCTEMBI UIIEH3MIOHHOTO Y4YacTKa OT/IN-
YalOTCSl BBICOKMM OMONOrMYecKuM pasHoobpasmem. Pa-
YHa MOPCKUX MJIEKONUTAIOIIUX HaCYUThIBaeT 15 BUJOB,
13 HUX 4 Bupa BKIoueHsl B KpacHyio kaury P®: atnmantu-
vyeckuit Mopx (Odobenus rosmarus rosmarus), TpeHIaH[-
ckmit kut (Balaena mysticetus), rop6arseiit xut (Megaptera
novaeangliae), cesepHbiit ¢uusan (Balaenortera physalus)

The volume of work on environment protection which
is done in the framework of implementing the Program
for geological exploration of subsoil resources elaborated
by JSC «NK Rosneft» corresponds to the ambitious goals
of the Company on studying the subsoil resources of Bar-
ents Sea.

JSC «NK Rosneft» in accordance with the Federal
Law dated 10.01.2002 N 7-FZ «On protection of environ-
ment» and other regulatory acts of the Russian Federa-
tion in the field of environment protection as well as in
compliance with the requirements of license agreements
strictly follows recommendations of the state ecological
assessment expertise and bears full responsibility for re-
ceiving permission documentation for all directions of its
activity.

JSC «NK Rosneft» is the owner of license for usage
of subsoil resources at the Yuzhno-Russkiy license area
which is located in Barents Sea. Within the framework
of the Program for geological exploration of subsoil re-
sources in 2013 JSC «NK Rosneft» conducted seismic
explorations at water zone of the license area. The im-
mediate organization of seismic explorations was done
by subsidiary company of JSC «NK Rosneft» — by «RN
Shelf Arctica» LLP.

Yuzhno-Russkiy license area is situated in the south-
east region of Barents Sea which is also called Pechora Sea
due to its special hydrochemical mode (fig. 1).

The area is characterized by high degree of explora-
tion with the proven oil and gas reserves in carbonate
sediments of Permian and Carbonic periods.

The main direction of geological exploration work is
preparation and prospecting traverse work of the per-
spective structures with examination of oil and gas po-
tential in the Upper Devonian-Carbonic complex and
Silurian-Lower Devonian complex.

Seismic exploration is one of the main forms of activ-
ity during geological exploration work.

Water zone of the Yuzhno-Russkiy license area is a
region with medium environmental exposure. Migra-
tion routes of Red Book marine mammals cross the water
zone of the license area.

Marine ecosystems of the license area are distin-
guished by high biological diversity. Fauna of marine
mammals comprises 15 species, 4 of them are included
into Red Book of the Russian Federation: Atlantic walrus
(Odobenus rosmarus rosmarus), Bowhead whale (Balaena
mysticetus), Humpback whale (Megaptera novaeangliae),
North fin whale (Balaenortera physalus) (Aristov and
Baryshnikov 2001, Belikov et al. 2002, Matishov et al.
2000).

The main factor of impact on marine mammals dur-
ing seismic exploration is noise which is created by op-
erational pneumatic sources.
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(Apucros u bapsirankos 2001, Bennkos u ap. 2002, Matu-
1oB 1 Ap. 2000).

OCHOBHBIM (paKTOPOM BO3/EIICTBA HA MOPCKIX M/IEKO-
IUTAOMMX TPy MPOBeIeHNM CeIICMIYECKON pasBelKy fAB-
NAeTCs IIYM, CO3JaBaeMblil pabOTaIONMMY ITHEBMOMCTOY-
HIKaMI.

B 2013 rogy OOO «PH-Illenpd-ApKTuka» mpoBopuia
Ha [OxHO-PycckoM NHMIIEH3SMOHHOM Y4YacTKe ClIefyoIye
BUJIBI CEIICMOPa3BeJOYHBIX PabOT:

o MH)KeHepHO-Teoyornyeckue nsbickanus (VIT);

o celicMmyeckas cbeMka 2]1;

o cericMmyeckas cbéMmka 3]I.

Cornacao ®epfepanbHOMy 3aKoHy oT 23.11.1995 N 174-
®3 «O6 sKomOrMYecKoit sKCIepTuse» defepanbHas CIy>x6a
0 Haf3opy B cdepe mpupopomnonbzosanusa (Pocmpupon-
HaJI30p) IMPOBOAMIA SKOMOTMYECKYI0 SKCIEPTU3Y IpOeK-
THBIX MaTepuanoB Bcex [IporpaMm celicMOpa3BefOYHBIX
pabot nop, Bce peanusyeMble Ha IO>xHO-Pycckom nmuieHsn-
OHHOM y4acTke B 2013 . paboThL

B cocrase aTux MaTepuanos A obecredeHns 6eszomna-
CHOCTV MOPCKVX M/IEKONUTAIOIVX, KOTOPble MOITN OBITH
BCTpedeHbl IPY MPOBefieH!N paboT Ha MOPCKUX aKBaTOPH-
AX, Y CHIDKEHNS OKa3bIBaeMOTO Ha HUX BO3JEICTBUA, ObIIN
paspaboTaHbl [I1aHbl 3alIMUTHI MOPCKUX MIEKOIMTAIOLINX.
ITpu paspaborke IITaHOB MCIIONB30BANUCh PYKOBOJAIIVE
IPUHIUIIBI OXPAHBI MOPCKOIT (ayHbl, IPUHATHIE B MEXTY-
HapOJIHOI IIPaKTHKe COPOBOX/IEHN: Ie0/I0r0Pa3BeOYHBIX
pabot Ha MopckoM 1enbde (APPEA, INCC, MMS u gp.).

YcraHoB/eHHble B IImaHax 30HBI 6€30MAaCHOCTM JJIA
KPaCHOKHIDKHBIX BUJOB KUTOOOPa3HBIX BO BpeMs paboThI
ITHEBMOVCTOYHMKOB ObI/IM OCHOBAHBI Ha aHaJN3e NUTepa-
TYPHBIX MCTOYHMKOB IO faHHOI mpobneme (Malme 1988,
NMEFS 1995, 2000, Richardson et. al. 1995).

Puc. 1. Pacionoxxenne IOxHo-Pyc-
CKOTO JIMIIEH3MOHHOTIO y4yacTka B ba-
peHLIeBOM MODe.

Fig. 1. Location of Yuzhno-Russkiy
license area in Barents Sea.

HwE-Pyecimi T

In 2013 «RN Shelf Arctica» LLP conducted the fol-
lowing kinds of seismic exploration work at Yuzhno-
Russkiy license area:

« engineering-geological surveys (EGS);

« seismic survey 2D;

« seismic survey 3D.

According to Federal Law dated 23.11.1995 N 174-FZ
«On ecological expertise» the federal service on supervi-
sion of environmental management (Rosprirodnadzor)
conducted ecological expertise assessment of design ma-
terials of all Seismic exploration programs for wll works
implemented at Yuzhno-Russkiy license area in 2013.

These materials dedicated to ensuring safety of ma-
rine mammal which could be encountered during work
at sea zones and to decreasing impact on them, included
Plans of marine mammals protection. During elaboration
of Plans the guiding principles for protection of marine
fauna were used. They were implemented in international
practice of geological explorations works tracking at sea
zones (APPEA, INCC, MMS, etc.).

Safety areas for Red Book species of cetaceans, which
are prescribed by the Plans of safety area for the period
of pneumatic sources operation were based upon analysis
of literature sources dedicated to this problem (Malme
1988, NMFS 1995, 2000, Richardson et. al. 1995).

The goal of Plans of marine mammals protection was
compliance with the requirements of international and
Russian environment protection legislation in the field of
protecting marine biological resources and minimization
of potentially negative impact of geological exploration
work in this sea zone on marine mammals.

The list of tasks to be solved during implementation of
Plans of marine mammals protection included:

18 Mopckue mnekonutatowme fonapktmkm. 2015. Tom 2



Mogirevskiy A. et al. Experience of Ltd «<RN Arctic Shelf» in the implementation of plans for the protection of marine mammals...

Llenpio InaHOB 6€30MaCHOCTY MOPCKUX MJIEKOIIUTAIO-
IUX SIBJISUIOCH COOMIOfieHne TpeOOBaHMII MeX/[YHaPOLHO-
TO ¥ POCCUIICKOTO HPUPOLOOXPAHHOTO 3aKOHOJATeTIbCTBA
B YaCTM OXPaHbl MOPCKUX OMOPECYPCOB ¥ MMHUMM3ALUS
MOTEHI[Ma/TbHO HEeTaTMBHOTO BO3/e/ICTBIA Ha MOPCKUX MJIe-
KOITMTAIOLINX [IPU IPOBEREHMN Te0/I0rOPasBefOYHbIX paboT
Ha aKBaTOPUIL.

B umcno sapay, pemaeMbix B xofie peanusanuu Ilianos
6€30MacHOCTIE MOPCKIX MJIEKOIIMTAOIIVX, BXOUIIO:

o C6op mHpOpMALIUM [TO MPEACTABUTENSIM MECTHOI Te-
prodayHsl, BKIIOYast JAaHHbIE O BULOBOM COCTaBe, YaCTOTE
BCTpeY, paclipefie/IeHNI0 >KMBOTHBIX Ha aKBaTOPU;

» KoHtposnp cobmonennst Mep 1o CHIKEHUIO BO3MEICT-
B HA MOPCKIX MJIEKOIIUTAIOMINX;

o BolpaboTka pekoMeHIALMIl /s IPOBENEHMST aHAIO-
TUMYHBIX pabOT, OCHOBaHHBIX Ha Pe3y/bTaTax HaOMI0neHNIL.

KnroueBbiMyu MoMeHTamu [11aHOB SIBIISIIUCH:

« IIpoBefieHNe KPYIIIOCYTOYHBIX HAGMIONEHUIT B pailoHe
MpOBeNeHNs CeICMOPa3BeJOYHBIX U MH)XEHEPHO-TeOI0TN-
4ecKMX paboT Ha IMILIEH3MOHHBIX yyacTKax. C MOMeHTa BXO-
Ia B 0071aCTb aKBaTOpPUM MPOBefeHNUs paboT HaboxaTen
B YCTIOBMAX «IIOJIAPHOTO THs» MEPeXofAT Ha KPYIJIOCYTOY-
HOe Ha0OJIofleHNE;

o CTporuii pernaMeHT feiiCTBIIT HaOMogaTeset I Kax-
TIOTO 13 3TAIOB pabOThI CyfHA Ha JIMIIEH3MOHHOM Y4aCTKe;

o Crporas OTYETHOCTD IIpY NPOBEEHUM KPYITOCYTOY-
HBIX HabmogeHuit. KaXkplil 4ac BaXTEHHBII HAOMIOfATENb
saHocun B JKypHan HabmiofeHnit faHHbIe HaOMIOTEHWIT 3a
aKBaTopuel; mpu OGHAPY>KEHMM MOPCKOTO MIEKOMUTAIO-
I[ero B XYPHa/I BHOCUIACh MH(OPMALIMIO O BUOBOIT IPK-
HAJJIOKHOCTY, YUCIEHHOCTY, OUCTAHLUM OOHapy>KeHus
M 0COOEHHOCTSIX IOBEHEHNs], C PerucTpanyeil KOOpAMHAT
CyAHA B MOMEHT BCTPEYH U pabOT OCYIECTB/IAEMBIX B 9TOT
MOMEHT Ha CyZIHe;

o IIpu BO3HMKHOBEHM) BOIIPOCOB IIO peTIaMeHTy WIN
HEIITaTHBIX CUTyaLWil CTApIINiT HaOMIOgaTe/b HAPABIIsI
3aIIpOC KOOPAMHATOPY HNOAPAAUMKA, KOTOPBI B Cy4ae He-
00XOAMMOCTY CBSISBIBA/ICS C KOOPAMHATOPOM 3aKasduKa.
OkoHYaTesbHOE pellleHMe MO BOIPOCY OTNPAaBIANOCh Ha
afipec crapitero Hab/IOfaTeIs.

B KadecTBe OCHOBHBIX MEP IO CHYDKEHMIO BO3JIENICTBUSA
MpeJJIarajoch MPUMEHATD:

o MATKuMit CTapT IHEBMOMCTOYHIKOB;

o 3afiep>kKy Hadazma paboThl ITHEBMOMCTOYHUKOB IIPU
06HAPY>KEHUM MOPCKMX MJIEKOIMUTAOLINX B Ipefesax 30H
6€e30macHOCTH TIepef HadanoM paboT;

o OcTaHOBKY pabOThl ITHEBMOMCTOYHMKOB IIPY TIOSIBIIE-
HIU OXpaHAEMBIX BUIOB B IIpefieiaX OIacHOI 30HbI;

o CHIDKeHMe MOLHOCTY ITHEBMOVCTOYHMKOB IIpK IIepe-
xXofe MeXAY IpoduUIsaMM I/ CHIDKEHVs BO3JENCTBUA Ha
OMOTY 1, OFHOBPEMEHHO, OTIyruBaHusi MM us 30HBI Ipo-
BefeHIs1 paboT;

o /I3MeHeHMe CKOPOCTY WM Kypca Cy[Ha Ha Iepexofax

o Collection of information on representative of the
local theriofauna, including data on species composition,
frequency of encounters, distribution of animals in the
sea zone;

« Control of compliance with measured dedicated to
decrease of impact on marine mammals;

« Elaboration of recommendations to conduct similar
works based upon results of observations.

The key moments of Plans were:

« Conducting round-the-clock observations in the
area of seismic exploration and engineering-geological
work at license areas. Since the moment of entering the
sea zone the observers start C MoOMeHTa Bxofia B 06/1acTb
aKBaTOPUM ITPOBefeHNsI pabOT HAOGTIOAATENN B YCIOBUSIX
«IO/SIPHOTO  [HS» IEPEXORAT Ha KPYIZIOCYTOYHOE
HabIoeHeE;

« Strict regulations of observers actions for each stage
of vessel's operation at license area;

« Strict reporting during round-the-clock observations.
Every hour the watchman entered sea zone observations
data into Observations log; when a marine mammal was
discovered, information about species, numbers, distance
of observation and peculiarities of behavior was entered
into the log. Vessel coordinates at the moment of encoun-
ter was also entered as well as information about work that
was being done on board the vessel at that moment;

« When questions appeared about regulations or ab-
normal situations, senior watchman sent a request to
Contractor’s supervisor, who communicated with the co-
ordinator of the Customer, if it was required. The final
decision on the issue was sent to the address of the senior
watchman.

It was suggested to apply the following as the main
measures:

« Soft start of pneumatic sources;

« Delay of pneumatic sources operation when marine
mammals were discovered within the boundaries of safe-
ty zones prior to start of work;

« Stop of pneumatic sources operation when the pro-
tected species appeared within the boundaries of danger-
ous zone;

« Decrease of pneumatic sources power during transi-
tion between profiles in order to decrease influence on
biota and, simultaneously, hazing of marine mammals
out of operation Zone;

« Change of vessel’s speed or course during passages
to avoid collision of animal with the vessel or its entangle-
ment in the outboard equipment.

Seismic survey 2D

In 2013 at sea zone of «Yuzhno-Russkiy» license area
seismic exploration 2D was done onboard of research
vessel (RV) «Geolog Dmitriy Nalivkin».
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ISl M30eraHusl CTOMKHOBEHWsI XMBOTHOTO C CYJHOM WM
3aITy TBIBaHMSI €ro B 3a60pTHOM 0060PYLOBaHNML.

CeitcMuyeckas cbéMka 21

B 2013 r. Ha akBaTopun «lOxHo-Pycckoro» nmuiieH3noH-
HOTO yYacTKa celicMOpasBefouHble paboTsl 2]] mpoBomu-
NMCh HA Hay4YHO-MCCrenoBarenbckoM cypHe (HVIC) «Teomor
HOvutpuit Hanuskun».

CormacHo TpeboBaumsaM PoccMilckoro 3aKOHOHATENb-
CTBa [0 Haya/ja ceiicMM4YecKoll cbeMku Ha IIporpammy
mpousBoAcTBa pabor, Bkmiouass OlieHKY BO3ZeNCTBUA Ha
OKPY>KaIOIIIYI0 Cpeny, ObIIO MOMY4YeHO IOTIOXKUTENbHOE 3a-
KIIIOYEHNE SKCIEPTHOW KOMMCCUM TOCYJAPCTBEHHOM 3KO-
JIOTMYECKOM 3KCIEPTU3bl, YTBepKaeHHoe [Ipukasom Ne 300
ot 03.06.2013 ¢enepanbHOIl CTy>X6bI IO HAA30PY B cepe
npupopononszoanus (Pocupuponnansop). Kak yxe 65110
HAITMCAHO BBIIIIe, B COCTaBe 3TUX MaTepuanos 6ty [TmaHbr
3aLIUThl MOPCKMX M/IEKOIUTAIOIUX.

Jli1s1 3ajaHHOM KOH(UTYpPALNY TTHEBMOMCTOYHUKOB, JC-
[0/Ib3yeMoit B Xofe IIporpaMmsl, 6bIIO YCTAaHOBIEHO pac-
CTOsIHNME OT pabOTAOIINX THEBMOMCTOYHMKOB, B IIpefenax
KOTOPOTO 3aJlaHHble YPOBHU LIYMOBOTO BO3JEHCTBUA He
NpeBbIIA/IN JONYyCTUMbIX 3HaueHuil. IllymoBoe Bo3pel-
CTBME Ha KUTOOOpA3sHBIX He [O/DKHO OBIIO IPEBbILIATH
180 gb Ha 1 mklIIa, a mra nactoHorux — 190 b Ha 1 mkIla
(Richardson et al., 1995; NMFS, 1995, 2000).

ITo maTepuanam pacueToB, npefcTaBreHHbIXx B OBOCe
BO BpeMsI CEICMMYECKIX MCCIEROBAHNUIL C YIeTOM TpeHoBa-
HUIT poccuiickoro 3akoHoxarenbcTa (PemepanbHblii 3aKOH
or 10.01.2002 N 7-®3 «O6 oxpaHe OKpy>Kaiolleil cpembl»
n QenepanbHblil 3aK0oH OT 24.04.1995 N 52-03 «O xnBoT-
HOM MMpe») Il MOPCKUX M/IEKOMUTAIOIVX YCTAHOB/IEHBI
CrIeyomIye 30HbI 6e3omacHoCTH (puc. 2):

According to requirements of the Russian legisla-
tion prior to start of seismic exploration a favorable
conclusion was received from expert commission and
confirmed by Order Ne 300 dated 03.06.2013 of the
Federal service on supervision of environmental man-
agement (Rosprirodnadzor). This conclusion was re-
ceived for the Program of work execution, including
Assessment of impact on environment. As mentioned
above, these materials included Plans of marine mam-
mals protection.

For the given configuration of pneumatic sources
used during execution of Program, distance from oper-
ational pneumatic sources was established at which the
given levels of noise impact did not exceed permissible
values. Noise impact on cetaceans should not exceed 180
dB per 1 pPa, and for the pinnipeds — 190 dB per 1 uPa
(Richardson et al., 1995; NMFS, 1995, 2000).

In accordance with materials of calculations submit-
ted in environment impact assessment during seismic
exploration with consideration of the requirements of
the Russian legislation (Federal Law dated 10.01.2002
N 7-FZ «On environment protection» and Federal Law
dated 24.04.1995 N 52-FZ «On wildlife») the following
safety zones are established for marine mammals (fig. 2):

« 1400 m — for baleen whales;

« 500 m — for toothed whales, walruses and seals.

Additionally during operation of seismic signals
sources monitoring zones are defined at 2500-500 m —
for baleen whales from the category «Endangered» /
«Threatened» and 1400-500 m — for toothed whales and
walrus. If the animals appear within the boundaries of the
indicated zones, permanent observations of their reloca-
tions are started.

Puc. 2. 30HbI 6e30macHOCTU
O7d MOPCKMX MJIEKOMUTAIOLIUX
B XOJle BBIIIOJTHEHUsI CelicMuye-
ckoi cpémku 2J1 m 3/1 B 2013 rogy

p - SN ) Ha IOxHO-PycckoMm numijeH3MoH-
; / " - J \ HOM y4YacTKe.
s s N Y Fig. 2. Safety zones for marine
/ £ — | mammals during performance of
’ - = ) seismic exploration 2D and 3D in
Vil )4- E gy / 2013 at Yuzhno-Russkiy license
*_ f / area.
e _
x 50R M . /
400 M 5 7 s
A" " - s
* = g B\ CRLL BAGT, HEFABOTAKUBE CERCAONT
., OFF e o ‘ PABOTAMEME CERCMOMALIN -:.'\,'.:'L.Tuu WA A:II..'H.-OCN :-:_::‘1:
OFF .
_ BHI! MOPCKMK MIEKSIHT AKX
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20 Mopckue mnekonutatowme fonapktmkm. 2015. Tom 2



Mogirevskiy A. et al. Experience of Ltd «<RN Arctic Shelf» in the implementation of plans for the protection of marine mammals...

T —— —

R

Puc. 3. Paiion mpoBemeHus: pabot
M TOYKM BCTPeY MOPCKUX MIIEKOIMTA-
IOLIMX Ha akBatopun Iledopckoro Mops
B utoHe-utone 2013 r ¢ HUMC «leomnor
HOmutpuit Hanuekun».

Fig. 3. Exploration area and points
where marine mammals were encoun-
tered in the sea zone of Pechora sea in
June-July 2013 by RV «Geolog Dmitriy
Nalivkin».

» 1400 M — f1/14 ycaTbIX KUTOB;

500 M — 7151 3y0aTBIX KITOB, MOPXKEIl U TIONEHEL.

JononHutenbHO mpu paboTe WMCTOYHMKOB CeficMMu-
YeCKMX CHUTHA/NOB YCTaHABNAMBAIOTCA 30HBI MOHMTOPMHIA
2500-500 M — fi7141 ycaTbIX KUTOB Kateropun «Haxopammnecs
B yrpoxxaeMoM coctosiuum» (Threatened) u 1400-500 M —
I 3y6aThIX KUTOB M MopxKa. [Ipy ImosBIeHny >XMBOTHBIX
B IIpefieflaX YKa3aHHBIX 30H IPOBOJATCA NMOCTOSHHBIE Ha-
OnmiofieHNs 3a X HepeMelleHNAMA.

PaboTBl 10O MOHUTOPMHTY MOPCKMX MIIEKONUTAIOMINX
BBINONTHANINACH B CTPOTOM COOTBETCTBMM C [I7TaHOM 3ammThI
MOPCKUX MiaekonuTaouux. [ storo Ha 6opty HUC «Teo-
nor JIMutpuit HanuskuH» 6bIIM pa3MelleHbl 3 Habmoarte-
7151 33 MOPCKMMM MJIEKOTIMTAOLIVIMUA.

Habmiogenns npoBoguam KpyrIoCyTOYHO HOOYePeTHbI-
MM BaXTaMy HPONODKMUTENbHOCTBIO: 3-6 dyacoB. Habmioze-
HM BEJIVICh U3 PY/IeBOIT pyOKM CyAHa, obecneunBaroleit 06-
30p IO KypCY CYAHA U [0 ero 6opTaM He MeHee 4eM Ha 270°.
BricoTa pyneBoit pyOKu Hajj IIOBEPXHOCTbIO MOpA — 9 M.
Kpyrnocyro4ynble BaxThl Be/Ch ¢ 26 MIOHA 110 20 MI07Is, 00-
IIast IPOJOKUTENbHOCTD cocTaBuia 506 yacos. HMC «Ieo-
nor IMutpuit HanuBkuH» conpoBox/ano cygHo «Sleipner»,
KOTOPO€ Ha aKBaTOPUM JIMIIEH3MIOHHOTO Y4acTKa JBUTA0Ch
BIIEpeJYI OCHOBHOTO CyJHA Ha IMCTAHLMU 2 MOPCKIE MIUJIN.
Perucrpanusa BCTped MOPCKMX MIEKONMTAIOIUX Ha CyfHE
CONPOBOX/IEHNA TPOBOAMNACH KPYITIOCYTOYHO IEXXYPHBI-
My odurepamu. VIHpopMmalus A 3ammcy IepefaBanach
O PafiNOCBsA3M HAbOTIOATE/IIM Ha OCHOBHOM CYJIHE.

ITo pesynbraram Habmopenuit ¢ HVIC «leomor dmur-
puit HanuBkun» 1 cygHa conpoBoxpeHus «Sleipner» Bcero
Ob1710 OTMe4eHO 34 BcTpeun 51 ocobu.

B paitone mpoBeneHus ceiicMOpasBefKu B 3alafHOI
gacTy akBaTopunu lO>xHO-Pycckoro muiieH3snoHHOTrO y4acr-
Ka 3a Iepuof HaOmoaeHit B Xxofe 19 BcTped ¢ MOPCKUMU

Work on marine mammals monitoring was conduct-
ed in strict accordance with Plan of marine mammals
protection. For this purpose 3 marine mammals observ-
ers were positioned onboard of RV «Geolog Dmitriy Na-
livkin».

Observations were conducted round-the-clock
in rotation watches with 3-6 hours duration of each
one. Observations were made from the pilothouse of
the vessel which ensured overlook along the vessel’s
course and its sides not less than for 270°. The height
of pilothouse over sea surface — 9 m. Round-the-
clock watches were conducted from 26™ June to 20™
July, their total duration was 506 hours. RV «Geolog
Dmitriy Nalivkin» was accompanied by the vessel
«Sleipner» that moved at 2 nautical miles ahead of the
main vessel in the sea zone of the license area. Regis-
tration of encounters with marine mammals on board
of accompanying vessel was done round-the-clock by
duty officers. Information for records was transferred
via radio communication to watchmen onboard the
main vessel.

According to the results of observations from RV
«Geolog Dmitriy Nalivkin» and accompanying vessel
«Sleipner» the total of 34 encounters with 51 specimen
were recorded.

In the area of seismic exploration in the western part
of sea zone at Yuzhno-Russkiy license area during obser-
vations period 19 encounters with marine mammals were
registered including 26 animals which belonged to 4 ma-
rine species: two representatives of pennipeds (bearded
seal and Greenland seal) and two cetaceans (Belukha
whale and minke whale). Besides, 6 animals were regis-
tered that were referred to categories «unidentified seal»
and one «unidentified toothed whale»
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MJIEKOTIATAIOIMMY OBIIO 3aPETUCTPUPOBAHO 26 )KUBOTHBIX,
OTHOCAIIMXCA K 4 BUAAM MOPCKMX M/IEKOIMTAIOLIMX: ABa
IpefCTaBUTe/s] TACTOHOTUX (MOPCKOII 3asll M TPeHIaH[-
CKWIT TIOJIEHb) U [Ba KUTOOOpasHbIX (benyxa 1 Masblil 1Mo-
nocaruk). Kpome Toro, 3aperiucTpupoBaHo 6 XMBOTHBIX, OT-
HECEeHHBIX K KaTerOpMsM «HEOIIO3HAHHBII TIO/IEHb» U OJJH
«HEOITIO3HAHHBIIT 3yOATBII KUT»

3a mepuop, HaOMIOeHNIT HA aKBATOPUY JIUILIEH3MIOHHOTO
ydacTKa He ObUIM OTMeYeHbI BUADI, 3aHeCeHHbIe B KpacHyto
kHury PO (puc. 3).

CeitcMuyeckas cbéMka 31

B 2013 r. na akBaropun «lOxxHO-Pycckoro» nmuieHsn-
OHHOTO YYacTKa TaK>Ke ITPOBOJVIINCH CelicMOpa3BeNoYHbIe
pab6otsr 3[1. 17151 BHITONMHEHMS 3TUX PAabOT UCIONTB30BAIOCh
cynuo-6asa (CB) «FO»xmopreonorusi».

AmHamornuHo paboram 1o ceiicMopasBenxe 2]] mo Hayanma
CEICMUYECKON CHEMKU, IIOTYIEHO IONIOKUTENBHOE 3aK/II0-
YeHMe 3KCIEPTHOM KOMMUCCUM TOCYAApCTBEHHOM 3KOIOTU-
4eCKOM 9KCIepTusbl, yreepkjenHoe Ilpmkasom Ne 303 or
20.06.2012 ¢enepanpHOIt CTY>KOBI [0 HAA30PY B cepe Mpu-
POMONONIb30BaHMS.

30HBI 6€30IMaCHOCTM /i1 MOPCKMX MJIEKOIMTAIOLINX,
YCTaHOBJIEHHbIE IPY BBIIOMHEHUN ITUX PaboT, HesHauu-
TETIbHO OT/IMYA/IMCDh OT AHAJIOTMYHBIX 30H A/ 2] chbeMKu:

» 1200 M — fi114 ycaTbIX KUTOB;

¢ 450 M — 17151 3y6aTBIX KIUTOB, MOPYK€II U TIONEHEIL.

Ha CB «IOxMopreonorusi» KpyrIoCcyTodHble Habmoze-
HMA BE/INCDH C II€JIEHTaTOPHOM IJIOANKM, PACIIOI0KEHHON
Ha BBICOTe 16 M Haj, YPOBHEM MOpsA, a TaKXe U3 PYNEeBO
pybKu cynHa, ¢ BeicoThl 14 M. HabmoneHns u perncrpauns
BCTPeY MOPCKMX M/IEKOTIMTAIOMIMX OCYILECTB/IAMNCD, KaK Ha
Nepexofiax MeXXAy HOPTOM U TULEH3MOHHBIM Y4aCTKOM, TaK

During observations period at sea zone of the license
area Red Book species were not encountered (fig. 3).

Seismic survey 3D

In 2013 in the sea zone of the «Yuzhno-Russkiy» li-
cense area seismic survey 3D was also conducted. Mother
ship «Yuzhmorgeologiya» was used to perform this work.

Similarly to work on seismic survey 2D prior to the
beginning of seismic survey a positive assessment was re-
ceived from experts assessment commission of the State
ecology expertise service, confirmed by Order Ne 303
dated 20.06.2012 of the Federal service on supervision of
environmental management.

Protection zones for marine mammals defined during
execution of this work were insignificantly different from
similar zones for 2D survey:

« 1200 m — for baleen whales;

« 450 m — for toothed whales, walruses and seals.

At mother ship «Yuzhmorgeologiya» round-the-clock
observations were conducted from azimuth finder plat-
form, situated at the height of 16 m over sea level as well
as from pilothouse of the vessel from the height of 14 m.
Observations and registration of encounters with ma-
rine mammals were done both during passages between
port and license area and in sea zone of the license area.
Round-the-clock watches were done from 4™ June to 30™
July, the total duration was 1337 hours.

During observations a total of 93 encounters with
more than 1000 specimen of marine mammals were reg-
istered from mother ship «Yuzhmorgeologiya».

In the sea zone of the license area a little more than
500 specimen were encountered. The most part of these
specimen were walruses, which were encountered on 16
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Puc. 4. Parton nmpoBeneHus pabot
" ¥ TOYKM BCTpeY MOPCKMX MJIEKOIIMN-
TAOWMX Ha akBaropuu Iledopcko-
ro mops B mioHe-uione 2013 r. ¢ Cb
«IO>xmopreomnorus».

Fig. 4. Exploration area and points
— of encounters with marine mammals
in the sea zone of Pechora sea in June-
July 2013 and mother ship «Yuzhmor-
geologiya».
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¥ Ha aKBaTOPUM JTULIEH3MOHHOTO yuacTka. Kpyrmocyroutnle
BaXTbl BEUCH C 4 MI0H 110 30 1107151, 0011151 IPOJOIKIUTENb-
HOCTb cocTaBmia 1337 yacos.

C cypna-6aspl «lOxxmopreonorusi» 3a BpeMsi HaOmIO-
IeHMiT 3aperucTpupoBaHo 93 Bcrpeun 6omee 1000 ocobeit
MOPCKUX M/IEKOUTAIOLNX.

Ha axBatopuu nuIieHSMOHHOTO y4acTKa ObUIO BCTpede-
HO 4yTh 6ornbite 500 ocobeit. Bompinyio 9acTh 13 3TUX 0CO-
6elt COCTAB/IATIN MOPXKH, BCTPEUN C KOTOPBIMU IPOU3OLIIN
16 u 17 mions. Tax 16 uroHs 6su1M BcTpedeHs! 160 MopKeit,
a 17 miona 290. Taxke B Impefenax IMIEH3MOHHOTO yYacTKa
OBITIO OTMEYEHO HECKO/IBKO BUJIOB TIoNeHelt (puc. 4). 3a me-
pyof HabMIOfEeHNIT Ha aKBATOPUY JIUIIEH3MOHHOTO y4acTKa
OTMeYeHbI KPACHOKHIVDKHbIE BUIBL: ATIAHTUYECKUIT MOPXK,
OOBIKHOBEHHBIII TIOJIEHb, MOPCKasi CBUHbA, U, BO3MOXHO,
¢dunBaL

Ceiicmnueckas cbémka npu VTN

CericMmyeckas CbeMKa NPy MHXXEHEPHO-Te0TOTMYeCKUX
U3bICKAaHUAX IMPOBOAMIACH C HAYYHO-JCCIENOBATETbCKOTO
cynna «IIpodeccop Kypenios».

Ha nporpammy pa6oT 6510 MONMy4YeHO 3aKII0YEHME IK-
CIIEPTHOJ KOMMCCUM TOCYAAPCTBEHHOI 3KOIOTMYECKON 9K-
cnepTusel, yreepxuennoe IIpukasom Ne 301 or 03.06.2013
denepanbHOI CIy>XObI IO Ha30pPY B chepe IPUPOROIOTb-
30BaHUA.

CrnepgyeT OTMETUTD, YTO YPOBEHb 3BYKOBOTO JIaBJI€HMS,
CO3[IaBaeMblil CEICMOAKYCTMYECKMMY VICTOYHMKAMM, IIPU-
MeHsAeMbIMU B xXofie VII'V, 3HaunTeNnbHO HIDKE B CpaBHEHUU
c ceiicMmueckoit passenkoit 3] u 2]I. ITostomy pasmep 30H
6e3omacHocTy VIT'V Ha HOPSOK MeHbIlle aHATOTUYHBIX 30H
6e30macHOCTH TIpH celicMopasBefke (puc. 5).

¢ 150 M — /111 yCaThIX KUTOB;

50 M — 151 3y6aTHIX KUTOB U TACTOHOTUX.
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and 17" June. Thus, on 16" June 160 walruses were en-
countered and on the 17" June 290 of them. Also within
the boundaries of the license area several species of seals
were registered (fig. 4). With the exception of walruses
migration period encounters with them were very rare at
this area. During observations period the following Red
Book species were encountered: Atlantic walrus, com-
mon seal, common porpoise and, possibly, a fin whale.

Seismic survey during EGS.

Seismic study during engineering-geological sur-
vey was conducted from research vessel «Professor
Kurentsov».

An assessment of expert commission from the state
ecological assessment expertise service was received that
was confirmed by Order Ne 301 dated 03.06.2013 by the
Federal service on supervision of environmental manage-
ment.

It should be noted that the level of noise pressure cre-
ated by seismoacoustic sources used during EGS, is much
lower in comparison with seismic exploration 3D and 2D.
That is why the size of EGS safety areas is one order less
similar safety areas during seismic exploration (fig. 5).

« 150 m — for baleen whales;

50 M — for toothed whales and pinnipeds.

Additionally, during operation of seismic signals
sources monitoring zones are set at 150 m — for baleen
whales of Endangered category and about 50 m — for
white-beaked dolphin, common porpoise and walrus.
When the animals appear within the boundaries of the
mentioned zones their relocations are permanently ob-
served.

Additionally, during operation of seismic signals
sources 500 m monitoring zones are set for all marine

Puc. 5. 30HBI 6€30IIaCHOCTY U 30HBI
MOHUTOPUHTA MOPCKUX MJIEKOTIUTAOLIUX

g npu ITN

X Fig. 5. Safety and monitoring zones of
N marine mammals during EGS.
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JonomHurenpbHO mpu paboTe MCTOYHUKOB CEMCMU-
YeCKMX CUTHA/IOB YCTaHABIMBAIOTCA 30HbI MOHMTOPMHTA
150 M — pis ycaTeix KuToB Kareropuu Endangered u oxo-
10 50 M — s Genomopporo menbduHa, MOPCKOI CBUHBK
u mMop>xa. IIpu mosBIeHNM >KMBOTHBIX B IIpefieaX yKasaH-
HBIX 30H IIPOBOJATCS IIOCTOSIHHBIE HAOMIOZIEHNS 32 VX IIe-
peMeleHUAMN.

JonomHurenpbHO mpu paboTe MCTOYHUKOB CEICMU-
YEeCKMX CUTHA/TIOB YCTaHABIMBAIOTCA 30HbI MOHMTOPMHTA
500 m — pna Bcex MM. IIpu nosBneHnN >KMBOTHBIX B IIpe-
[leflaX yKasaHHBIX 30H HPOBOAATCA IOCTOSIHHbIE Habmozie-
HUA 32 UX TIepeMeleHUAMIU.

HabniomeHnst 3a MOPCKMMM MJIEKOHMUTAIOUIMMU OCY-
IIeCTBIUIUCh C Py/IeBoil pyoKu cygHa ¢ BbicoTsl 10 M. Ha-
67MI0feHNIsT IPOBOAVIIN HEIPephIBHO ¢ 10 mionst mo 2 aBrycra.
O61ast IpOO/DKUTENBHOCTD cocTaBuaa 542 vaca. Habro-
meHudA sa MM Benn 1pu pasHoy CKOpOCTH CyfHa: OT 2 o 4
y3710B (BO BpeMsI OCYIIeCTBIeHNs CeIICMUYeCKUX paborT) 1o
11 y310B BO BpeMs NEPEXOL0B.

3a Bpems peifica MOPCKVe MJIEKOINTAIOLIe Habmoxa-
nuch 12 pas. Bein sapernctpuposat 1 Buj KUTOOOpasHbIX —
6ermyxa 1 2 BUa TACTOHOTMX — MOPCKOI 3asI1] ¥ KOJIbYaTast
Hepna. [Ipu 3TOM, B XOfle HEOCPENCTBEHHOTO ITPOBENIEHN
M3BICKATENbCKUX paboT B mepuop ¢ 13 mionst mo 26 urons
2013 1., He 6bIIO 3apUKCUPOBAHO HY OFHOTO C/Ty4asi BCTpe-
91 ¢ MOPCKMM MJIEKOIUTAOLINM. DTO MOXKET ObITh CBA3aHO
C yMEHBILIEHHOJ MOHUTOPVMHIOBO 30HOJ NP BBIIIOTHEHUY
pabot VITV, 1 ¢ 061umM cokpaiieHneM KOmm4eCcTBa MOPCKIX
M/IEKOIMTAIONINX B pailoHe pabOT B TEUYEHUM WUIOMA, 4TO
MOATBepKAaeTCsl JaHHbIMK Habmogaterneit ¢ HVC «Teomor
Ovurpuit Hamuskun» u CB «kkmopreonorust» (puc. 6).
Kpome Toro, Bce BCTpeur ¢ MOPCKMMM MJIEKOIMTAIOLIIMMU
B rpanHunax [0xHo-Pycckoro nmiieHsMOHHOro y4acTka Ipo-
U301V 3HAYMTETbHO 3allajHee UM MOPUCTee pajioHa Ipo-
BepeHus pabor mo VIT'U (puc. 3 u puc. 4).

AHanmmus pacnpefeneHuss MOPCKMX MJIEKONMTAIOMIMX
B IIpefieflax JMIIEH3MOHHOro ydacTka «fOxHo-Pycckuii»
B 2013 r. B IepMox IPOBEREHNMS CENICMOPa3BeOYHBIX PaboT
MI03BOJIM/I BBISIBUTD CIEAYIOIIVE 3aKOHOMEPHOCTH.

Hacenenne MOpCKMX MJIEKONUTAOIIMX B palioHe /M-
1IeH3MOHHOro yyacTka «lOHo-Pycckuit» Xxapakrepusyercs
HU3KOJ1 ITIOTHOCTDIO ¥ OTCYTCTBYEM BbIPa)KEHHBIX CKOILIE-
Huit. CpefHss 9acToTa BCTPed COCTaBMIIA:

* 1,4 oc/cyT. gna HUC «Teonor Imutpuit HannskuH»;

* 1,8 oc/cyT Cb «lOxxmopreonorus»;

« 0 oc/cyT st HUIC «ITpodeccop Kypenjos».

B nenowm, B nepuog ¢ 04.06.2013 o 02.08.2013 o gopore
CyZmoB oT TopToB T. KupkeHec, I. ApxaHrenbck, I. MypMaHCK
" 06paTHO, ¥ HETIOCPECTBEHHO Ha akBaTopuu Ileqopckoro
Mopst 66110 OTMeUeHO 128 BCTped, B XOfie KOTOPBIX 3aperi-
cTpupoBaHo 6omee 1350 ocobert, oTHOCAIUXCA K 9 BUAAM
MOpPCKuX Mekonuramomux (tabm. 1). HeomosHaHHBIe TiO-
TIeHY, BEPOATHO, OTHOCU/IUCH K OJHOMY 13 3aperucTpupo-

mammals. When the animals appear within the bound-
aries of the mentioned zones their relocations are perma-
nently observed.

Observations of marine mammals were conducted
from pilothouse of the vessel at 10 m height. Observa-
tions were done continuously from 10" July to 2™ August.
The total duration was 542 hours. Observations of marine
mammals were done at different vessel speed: from 2 to 4
knots (during seismic exploration) up to 11 knots during
passages.

During sailing marine mammals were observed 12
times. 1 species of cetaceans was registered — a Belukha
whale and 2 species of pennipeds — bearded seal and
ringed seal. At this, in the process of immediate survey
work during the period from 13" July to 26™ July 2013
no single case of encountering a marine mammal was re-
corded. This can be related to the decreased monitoring
zone during EGS work and with total reduction of ma-
rine mammals quantity in the area of operations which is
confirmed by data from observers located at RV «Geolog
Dmitriy Nalivkin» and mother ship «Yuzhmorgeologiya»
(fig 6). Besides, all encounters with marine mammals
within the boundaries of Yuzhno-Russkiy license area oc-
curred much farther to the north or farther seaward from
the area of EGS operations (fig. 3 and fig. 4).

Analysis of marine mammals distribution within the
boundaries of license area «Yuzhno-Russkiy» in 2013
during seismic exploration allowed to reveal the follow-
ing regularities.

Population of marine mammals in the region of li-
cense area «Yuzhno-Russkiy» is characterized by low
density and absence of apparent gatherings. Average fre-
quency of encounters was:

« 1,4 specimen/day for RV «Geolog Dmitriy Na-
livkiny;

1,8 specimen/day for mother ship «Yuzhmorge-
OlOgiya»;

« 0 specimen/day for RV «Professor Kurentsov».

On the whole during the period from 04.06.2013 to
02.08.2013 during passage of vessels from ports Kirkenes,
Archangelsk, Murmansk and back, as well as directly in
the sea zone of Pechora sea 128 encounters were regis-
tered during which more than 1350 specimen were re-
corded which referred to 9 species of marine mammals
(table 1). Unidentified seals probably referred to one of
the registered species. Dolphins marked as «unidentified
toothed whale», referred to genus Lagenorhynchus. One
«unidentified baleen whale», judging by the characteris-
tic properties of the fountain, was defined as fin whale
(Balaenoptera physalus) and two — as sperm whales
(Physeter catodon).

Average frequency of encounters during the entire pe-
riod of observations was almost 17 specimen/day. How-
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Ta6m. 1. ViToroBas tabmuia HabIIOeHMIT 32 MOPCKVMMY M/IEKOTTMTAIOLIIMU

Tab. 1. Summary table of marine mammals observations

Yucno (oc.)
Bug MM
Ha nepexopmax B Ileyepckom Mope
Benyxa Delphinapterus leucas 771 16
OO6BIKHOBEHHAsI MOPCKAs CBUHDS

Phocoena phocoena 4 8
Kocatka Orcinus orca 1
Heoro3HaHHbIIT 3y0aThIil KUT 2
Masiit nonocatuk Balaenoptera cutorostrata 4 3
HeomnosnaHHBIN KUT 1 3

Mopyx Odobenus rosmarus 3 468
Ipennanpckuii TioneHb Pagophilus groenlandicus 15 15
O6pikHOBeHHBIIT TIONTeHb Phoca vitulina 1 3
Kospuaras Hepria Pusa hispida 4 1
Jlaxrak Erignathus barbatus 6
HeonosHaHHbIN TIONEHD 1 17

WUTOTIO 804 549

BaHHBIX BUJOB. ,HeIII)(bI/IHI)I, OTMEUYCHHbIC KaK «HEOIIO3HAaH-
HBIIT 3y0aThIit KNT» OTHOCKUINCS K p. Lagenorhynchus. Onna
«HEOIIO3HAHHBIIT YCAaThIil KUT», CY/s II0 XapaKTEPHbIM 0CO-
6enHocTsM PoHTaHA, ompefeneH Kak ¢puusaz (Balaenoptera
physalus), nBa — kax kamanorsl (Physeter catodon).

CpepnHsist yacTOTa BCTPEY 32 BeCh IEPUOJ, HAOMIONEHNUI]
cocraBunia noytu 17 oc./cyT. OgHaKO ecnu He y4UThIBATh
CKOIUTeHNs1 MuUrpupymoomux 6enyx (4.06 1 01.08) u mMopikeit
(16-17.06), To yacTOTa BCTped ObIIA 3aMETHO HIDKE U CO-
craB/sua MeHee 1,6 oc./cyt. IlpencraButeny psifa BUOB
CPaBHUTENBbHO PEryIsIPHO MOAB/ISINCH B pailoHe paboT
B TeYeHMe BCETO MIOH BIIOTD {0 HAYa/Ia MO, TIO3/Hee Ya-
CTOTa BCTPEY Pe3KO CHU3MIACh (puc. 6).

3a Bce BpeMsi IPOBefieHNs HAOIOEHNIT He 3aUKCUPO-
BAaHO HI OIIHOI7[ BCTpe€IM JKMBOTHBIX IIPM BOJTHEHUN MOPS
Bore 3 6ajioB. CriefyeT OTMETITb, YTO [JHIL C BOTHEHMeM 4
6asma 1 BhIe cocTaBuay Menee 10% ot obero uncma. Tem

ever, if the gatherings of migrating Belukha whales (4.06
and 01.08) and walruses (16-17.06) are not considered,
the frequency of encounters was noticeably less and made
fewer than 1,6 specimen/day. Representative of a number
of species appeared in the area of operations on a com-
paratively regular basis during the entire June up to the
beginning of July, later on frequency of encounters fell
sharply (fig. 6).

During the entire time of observations not a single
encounter with animals was registered at sea heaving
more than 3 points. It should be noted that days with
heaving of 4 points and more made less than 10% from
the total number. Nevertheless, remarkable decrease of
the number of encounters when slight heaving occurred
(transfer from windless weather to 1 point) and more
expressed decrease — when the wind further increased
(up to 2 points on Beaufort scale) was registered on the

Puc. 6. lunamMmka BCTpe4aeMOCTU
MOPCKMX MIeKONMTaIuX B bapen-
LIEBOM MOp€ B IIepMOf C 3 MIOHA IIO
30 mrona 2013 1.

Fig. 6. Dynamics of marine mam-
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mals occurrence rate in Barents sea
during the period from 3™ June to 30%
July 2013.
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DGemyxa

B ramanor
B raopa

B rionenn

He MeHee, 3aMeTHOe CHIDKEHME 4MC/Ia BCTped IIpM IOsBIe-
HUM c71aboro BonmHeHMs (Iepexon OT wTuns K 1 6amny) u 6o-
7ee BBIpa)KEHHOE CHIDKeHMe — IIpY a/IbHelIeM yCUIeHNN
Betpa (mo 2 6amnoB mo mkare bodopra) oTmevanuch Ha
¢doHe OTCYyTCTBMA yXyHLIeHNs ycmoBuil HabmogeHuit. Ilo-
BUIMOMY, MOXKHO TOBOPUTb O TOM, YTO Ha METKOBOJHBIX
y4acTKax Ilenbga COCTOsHIE MOPsI OKa3bIBaeT CYI[eCTBEH-
HOe BO3[IelICTBYE Ha JIOKATIbHOE pacIIpefiefieHyie )KMBOTHBIX.

B KonmnyecTBeHHOM OTHOLIEHUN B (hayHe MOPCKUX MIIe-
konurapoumyx [Tedopckoro Mopst 63 yueTa MUTPAIIIOHHOTO
CKOIIIEHNsI MOpXKa 1 6enyxu, peobnasiami IpefcTaBUTeNnn
ceMelicTBa OOBIKHOBEHHBIX TIO/eHeit. Yallle Bcero oTMedann
TPEeH/IaH/CKMX TIONeHell M MOpCKuX 3aitnes. [IpencraBure-
mn 3y6aTbIX KMTOB ¥ MOPXU BCTPEYaaNMCh 3aMETHO pexe
(puc. 7).

Benyxu 3a Becb nep1of HabMIOfeHNs ObIIN 3apeTUCTPH-
POBaHBI TONBKO /IBa pa3a B cocTaBe rpynm u3 11 u 5 B3po-
CJ/IBIX )KMBOTHBIX, BCTpedyeHHbIX 3.07 1 4.07, COOTBETCTBEH-
Ho. [IpenMyliecTBeHHO TPYIIIaMM IIepeBUIAINCh TaKXKe
MOPpCKMe CBUHBHM (II0 2-3 AenbguHa) U Majble MOMT0CATUKA
(3aperncTpupoBaHO TP TPYIIILI IO ABE 0COOM).

OueBnpgHasA HEPAaBHOMEPHOCTb paclpefie/leHns XXUBOT-
HbIX (puc. 3 1 puc. 4) sABIAETCA Pe3yIbTaTOM IIPOBENCHNUS
HaOJTIOfIeHNIT C CelicCMOPa3BeOYHOro CyfHa, paboTaolIero
Ha OTPaHMYEHHON TePPUTOPHI, A He OTpaXKeHMeM JieiiCTBI-
TE/JIbHOTO Pa3MelleHNs XXVMBOTHBIX Ha akBaropum Iledop-
CKOTO MOpH.

Huskasa 4MCIEHHOCTb MOPCKMX MJIEKONMTAIOINX Ha
ydacTke paboT B Iepuof, HabTIONEHNIT MOXKeT ObITh CBs3aHa
KaK C 0COOEHHOCTAMM OMONOrMY Psifia BULOB, TaK M C BbI-
COKOJl MHTEHCMBHOCTBIO CYHOXOfICTBa B akBaTopuu Ile-
gopckoii ry6er B FOxHoit yacTn Bapenuesa mopsi. [Tommumo
TOTO, YTO JJAHHASA aKBaTOPMA ABJAETCA BAXKHBIM Y4aCTKOM
CeBepHOr0 MOPCKOTO IYTH, 3/leCh IPOBOAATCA MHOTOYM-
CTIeHHBIe MCCefoBaHus (ceilcMopaboThl, BOJOMAa3HbIe pa-
60TBI ¥ [Ip.) U aKTUBHAsI HOOBIYA YITIEBOLOPOLOB KOMIIAHN-
samu «JIykoii» u «bainHedTh». BolltenepeuncieHHble BUIbI
BO3JIEVICTBMIL, a TaKXe IOCTOSHHAs poTaumsA cyAos (cyna
CHabXXeHMs ¥ TAHKEPBI), CO3[aéT CUIbHbIN aHTPOIOTeHHBIII
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Puc. 7. Cocras payHBI MOPCKMX MJIEKOIIN-
taromux Ha IOP JIYV u mpuneratomei akBaTo-
pun Iledopckoro mopsa B uioHe-mrone 2013 .
(*) xpome Oeyxu 1 KaIlanoTa).

Fig. 7. Composition of marine mammals
fauna in the region of the license area and the
adjacent zone of Pechora sea in June-July 2013
(*) except Belukha whale and sperm whale).

background of deteriorating observations conditions.
Apparently, it can be said that at shallow sections of the
shelf sea condition made significant impact on the local
distribution of animals.

In the quantitative respect in the fauna of the sea
mammals in Pechora sea without consideration of mi-
gration gatherings of walrus and Belukha whales repre-
sentatives of common seal bloodline were predominant.
Most often the Greenland seals and bearded seals were
encountered. Representatives of toothed whales and wal-
ruses were encountered much more seldom (fig. 7).

During the entire period of observations Belukha
whales were registered only two times as part of groups
consisting of 11 and 5 grown-up animals that were en-
countered on 3.07 and 4.07, accordingly. Common por-
poises also moved predominantly in groups (2-3 dol-
phins in each one) and minke whales (three groups were
registered with two specimen in each one).

The evident irregularity of the animals distribution
(fig.3 and fig.4) is the result of conducting observations
from seismic exploration vessel which is operating in the
limited area, and not the reflection of actual disposition
of animals in the sea zone of Pechora sea.

Low quantity of sea mammals at the area of opera-
tions during observations period can be related both to
biological peculiarities of a number of species and to the
high intensity of ship traffic in the sea zone of Pechora
bay in the south part of Barents Sea. This sea zone is an
important part of the Northern Sea Route, and, besides,
numerous studies are held here (seismic explorations,
diving operations, etc.) as well as active extraction of hy-
drocarbons by companies «Lukoil» and «Bashneft». The
above-mentioned kinds of impact and permanent rota-
tion of vessels (supply vessels and tankers) create heavy
anthropogenic background. For biological resources a
seasonal dynamics of such species as walrus, Belukha
whale, Greenland seal, ringed seal.

On the whole the population of marine mammals of
the explored sea zone in Pechora sea in summer 2013 was

Mopckune mnekonutawwme fonapktmuku. 2015. Tom 2



Mogirevskiy A. et al. Experience of Ltd «<RN Arctic Shelf» in the implementation of plans for the protection of marine mammals...

¢oH. V3 6ronornyecknx GpakTopoB MO>KHO Ha3BaTh CE30HHYIO
AMHAMMKY paclpefie/ieHNsi TaKuX BUIOB Kak MOpPXK, Oenyxa,
TPEH/IAH/ICKIIA TIONIEHD, KOJIbYaTasl HepIa.

B 1emom, HacenmeHre MOPCKMX M/IEKOIMTAIOLIMX 06C/IENo-
BaHHOI akBatopumu Iledopckoro mops nerom 2013 r. xapaxre-
PMU30BaNIOCh HU3KMMU IIOKA3ATENAMM YUCTEHHOCTY M OTCYTCT-
Bli€M BbIPa)KE€HHBIX CKOILIEHMIT >KMBOTHBIX.

Marbiit 06beM [aHHBIX, IIOMYYEHHbIX B XOJ€ BBIIOTHEHMS
MOHUTOPMHIA MOPCKMX M/IEKONMTAIOIINX, IIOKA He IT03BOJIAET
CHenaTb BBIBOABI O BIAMSHUM CEeMICMUYECKUX paboT Ha KUTOO-
OpasHbIX, B 0COOEHHOCTH Ha IPeNCTABNUTENEl YCAThIX KITOB.

ITo pesymprataM paboT MOXHO CHENATb BBIBOJ O TOM, YTO
TAHHBIM YYaCTOK akBaTopuy bapenniesa MOps He ABIAETCA Me-
CTOM Hary/a, MaCCOBbIX CKOIUIEHMIT, MUTPALIMil YCAThIX KUTOB.

Berpeun macToHOrMX BO BpeMs NPOBENEHUA CEICMOCHEMKU
IIPOXOMV/I CPABHUTENIPHO PETY/IIPHO, HO KOMMYECTBO BCTped
C TaCTOHOTVMM TaKKe HeBeKo. OfHaKo HaOMIoeH s 3a TIOBefe-
HJIeM JTACTOHOIMX B MOMEHTBI BCTpeY IOKA3bIBa/IN, YTO B IOfIaB-
JsAroIeM OOMBIIMHCTBE C/TyYaeB XMBOTHbIE He 60sTCs paboTaro-
VX THEBMOMCTOYHMKOB. IIpy 3TOM OHM He IIPOHMKAIOT B IIpefie-
JIbl, yCTaHOBJIEHHOM [I1TaHOM 3aLMTBHI MOPCKMX M/IEKOTTUTAIOIINX
30HbI 6esomacHocTH (pric. 2 u puc. 5). IllyM «B3pbIBOB» He MelITaeT
VM TIPOSIBIIAITH TIOOOIBITCTBO 10 OTHOLICHMUIO K CYAHY CeiicMOpas-
BEZIKY, YTO (UKCHMPOBAIOCh HEONHOKPATHO PasHBIMM Habmioma-
Te/siMut. TakuM 06pasoM, MOXHO JJOITYCTUTD, YTO NpUMeHsIeMble
Mepbl OXpaHbI (pasMepbl 30HbI 6€30IIACHOCTH) [JIst JAHHOI TPYII-
IIbl MOPCKMX MJIEKOIIUTAIOIIVX SIB/IIIOTCS JOCTATOYHBIMIL.

3a nepnox HabmromenHnii B 2013 1. Ha cygax «Jeomnor JImutpuii
Hanukun», «lOxmopreonorusi» u «IIpodeccop Kypenios»
He OBUTIO MHI[MIEHTOB, CBS3aHHBIX C aBAPUITHON OCTAHOBKON
ITHEBMOMCTOYHMKOB W/IM M3MEHEHMS CKOPOCTM/Kypca CyZ#Ha,
CBAI3aHHOTO C MPUCYTCTBUEM B 30He 0E30MAaCHOCTU MOPCKOTO
MJIEKOIIUTAIOIIETO.

W3 Bcex OCHOBHBIX Méep 110 CHVDKEHMIO BO3JEIICTBUS IIpUMe-
HSTUCD TONDBKO:

o MATKuMit cTapT IHEBMOMCTOYHIKOB;

» CHIDKeHMe MOLTHOCTY ITHEBMOMCTOYHMKOB IIPH Ilepexofie
MeX[Y MpOUIAMIL.

Bcé sTo mosBonser ckasaTb, 4TO IpemyaraeMble B [Imanax
3aLUTbl MEPONPUATHUA TI0 CHIDKEHUIO BO3JIEJICTBUA Ha MOp-
CKMX MJICKOIIMTAIOIINX MOXXHO CUMUTATh [EHICTBEHHBIMU U 3-
(beKTVBHBIMIL

B koHIle, XOTemOCh ObI OTMETNTD, YTO pyKoBozcTBO OAO
«HK «Pocued1b» yrensier ocoboe BHMMaHMe paboTam 110 0Xpa-
He OKpYy>Kalollell cpefibl B ApKTI4eCKOM pernoHe. B HacTosmmit
MOMEHT abCOIIOTHO BCe CeiicMOpa3BefodHble paboThl 06s13a-
TEeJIbHO CONPOBOXK/JAIOTCA MOHUTOPMHIOM MOPCKMX MJIEKOIN-
Taolux. B 6/oKariiiee rogsl KOMMYIECTBO CEICMOPA3BEOIHBIX
paboT B ApKTUKe BO3PACTET, a C/Ie0BATE/IbHO BO3PACTET 1 KO-
JINYeCTBO PaboT M0 MOHUTOPUHTY MOPCKUX MIEKOIMTAIOLINX.

characterized by low numbers and absence of evident
animal gatherings.

Small volume of data received during execution of
marine mammals monitoring does not allow to make
conclusions yet about the influence of seismic explo-
ration of cetaceans, in particular on representatives of
baleen whales.

By results of work a conclusion can be made that
this sea zone of Barents sea is not a place for feeding,
mass gatherings, migrations of baleen whales.

Encounters with pennipeds during seismic explo-
ration occurred relatively regularly, but the number
of encounters with pennipeds is also small. However,
observations of pennipeds behavior during encoun-
ters revealed that in most cases animals were not
afraid of operational pneumatic sources. At the same
time they did not enter the boundaries of safety zone
established by the Plan of marine mammals protec-
tion (fig. 2 and fig. 5). Noise of «explosions» did not
impede them to express curiosity in relation to the
seismic exploration vessel that was repeatedly regis-
tered by various observers. Thus, it may be admitted
that the adopted protection measures (sizes of safety
area) for the present group of marine mammals are
adequate.

During observations period in 2013 onboard the
vessels «Geolog Dmitriy Nalivkin», «Yuzhmorge-
ologiya» and «Professor Kurentsov» there were no
incidents related to emergency stop of pneumatic
sources or change of vessel speed/course that would
be connected with marine mammals present in safety
zone.

Out of all main measures on the decrease of im-
pact the following were implemented:

« Soft start of pneumatic sources;

« Decrease of pneumatic sources power during
transition between profiles.

All this allows to state that measures suggested in
the Plans which are dedicated to decrease of impact
on marine mammals can be considered successful
and efficient.

Finally, it is worth mentioning that management
of JSC «NK Rosneft» pays particular attention to en-
vironment protection in Arctic region. At the pres-
ent moment absolutely all seismic exploration work
is necessarily accompanied by monitoring of marine
mammals. In the nearest years the volume of seismic
exploration work in Arctic region will increase, thus
the volume of work on marine mammals monitoring
will also increase.
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CoBmecTHOe 06UTaHMe MOPCKMX MneKonuTawwmx B ry6e Yyna Kanganakwckoro sanusa

Benoro mops B neTHe-oCceHHUI HarynbHbI Nnepnoa
Hukonaesa E.A.
3oonozuyeckutli uHcmumym Poccutickoli Akademuu Hayk (3VIH PAH), CaHkm-llemep6ype, Poccus

Cohabitation of marine mammals in Chupa Inlet Kandalaksha Bay White Sea

in summer-authumn feeding time
Nikolaeva E.A.
Zoological Institute of the Russian Academy of Sciences (ZIN), Saint-Petersburg, Russia

I'y6a Uyna pacronoxxena Ha Kapenbckom 6epery Kanpa-
MaKIICKOro 3amuBa benoro mopst (66 °34” c.111., 33°64’ B. 1.).

Paiton yctpeBoit yacTy ry6s1 Uyma y mpica Kaprerr Bbi-
TOIHO OT/IMYAeTCs OT APYTuX paiioHos benoro mops (Beprep
1987) u sIB/IsIeTCSA MOLIE/IbHBIM [/ MHOTMX MOPCKUX 6110710~
TUMYEeCKUX MCCTeNOoBaHMil. B HemocpencTBeHHO 61M30CcTU
OT HETO HeT MPOMBILITIEHHBIX TIPENIPUATUI U HaCeIeHHBIX
IYHKTOB ¥ CBSI3AHHOTO C HYMU aHTPOIIOT€HHOTO 3arpsi3He-
Hyst. Paiton ry6er Uyna rpannunt ¢ KaHpamakuickum rocy-
[apCTBEHHBIM HMPUPONHBIM 3aIIOBETHUKOM U BKIIIOYAET ABa
pecrybnuKaHCKux 3akasHuka — Kepercknit u «[TonstpHblit
Kpyr». Bce aTo obecreunBaeT BO3SMOXXHOCTb M3YUEHUsI OT-
HOCUTETIbHO JieBCTBeHHOI ¢mopsl u ¢dayusr (Beprep 1987),

Chupa inlet is situated on Karelia shore of Kandalak-
sha bay in White sea (66 °34’ north latitude, 33°64’ east
longitude).

The estuary area of Chupa inlet near Kartesh cape is
favorably different from other areas of White Sea (Berger
1987) and is a model for many sea biological studies. In
the immediate vicinity there are no industrial enterprises,
residential communities and the related anthropogenic
pollution. The area of Chupa inlet adjoins Kandalaksha
state nature reserve and includes two republican sanctu-
aries — Keret sanctuary and «Polyarnyi Krug». All this
ensures possibility of studying the relatively virgin flora
and fauna (Berger 1987), including marine mammals
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B TOM YJCJIe ¥ MOPCKVX M/IEKONIUTAIOIINX, Ha COCTaB U pacIIpe-
IelleHre KOTOPBIX He OKa3bIBAIOT CYIIeCTBEHHOTIO BIMSAHNSA aH-
TPOIIOreHHbIe PaKTOPHI.

B jneTHe-OCceHHWIT HaryIbHbII Hepuox (MIOHb — CeH-
Ts16pp) B rybe Uyma Hambormee 4YacCTO BCTPEYAIOTCSA TaKMe
BUAbI 6€TOMOPCKMX MOPCKMX MJIEKOMMTAIOMINX, KaK: Oemyxu
(Delphinapterus leucas) (otp. Cetacea, n/otp. Odontoceti, cem.
Monodontidae), rpennanackue tionenu (Phoca groenlandica),
Mmopckue 3aiiupl (Erignathus barbatus) v Kojmb4aTble HepIIbI
(Pusa hispida) (otp. Pinnipedia, cem. Phocidae) (buanku 1965,
[TotenoB 1969, Enuceesa 2010). IIpu 3TOM TIOMEHM [gepKaTcs
B 9TOM paiioHe TOCTOSIHHO, B TO BpeMsI KaK 6e/TyXy MUTPUPYIOT.

BcnencTBue OTHOCUTENBHONM CXOXKECTU B NAHHBINA IEPUOT,
KOpPMOBOIJ1 6a3bl 1 0Opasa XU3HM BCEX ITUX MOPCKUX MIIEKO-
MMUTAOIINX, OHU Pasfe/AIoT OfHU U Te )K€ aKBaTOPII, B Pe3yIib-
TaTe Yero MeXy HUMMU CK/Ia/IbIBAIOTCS OIIpefie/IeHHbIe B3aMO-
OTHOLIIEHUSL.

ITenbo HACTOSAIETO MCC/IEIOBAHMS SB/ISIETCS U3YUEHNUE Pas-
JIMYHBIX ACIIEKTOB COBMECTHOTO OOMTAHUS [JAHHBIX COLMANIb-
HBIX 6€TTOMOPCKIX XMBOTHBIX, KOTOpPOe MMeeT 60bIoe Hay4-
HOe ¥ IPaKTU4ecKoe 3Ha4YeHMe, B TOM YNCIIe C TOYKM 3PeHMs
U3YUYEHNs 9KOMOTMYECKOTO COCTOSIHUSA JAHHOTO paiioHa, 6uo-
MHAMKATOPaMI KOTOPOTO OHU SIBIISIIOTCS, @ TAK)Ke COBMECTHOTO
Coflep>KaHMs U UCIOIb30BAHMS PA3HBIX MOPCKMX MJIEKOIIMTAIO-
VX B MCKYCCTBEHHBIX YCTOBUIX.

IIna sToro Heo6XOMMMO OLIEHUTH OOLIEe MeCTa JTOKAIN3a-
1M, BCTPEYaeMOCTb, paclpefieieHNe, YMCIEHHOCTb, KOPMOBYIO
623y, OTHOLIEHE K PA3HBIM 9KOITOIMIeCKNM paKTopam, CyTod-
HbIIT OI0/KET BpEMEHM STHX XMBOTHBIX, a TAKXKe UX Pa3INIHOe
HOBefieHNe U B3aMMOOTHOIICHMSL.

Matepuansl ¥ METOABI

JluTenbHble MOHUTOPMHIOBbIE MCCIENOBAHNs 110 JaHHOI
TeMatuKe poBoasTcs yxe 10 et (c 2004 r.) Ha 6a3e Berromop-
CKOIl 6GMOMTOTMYECKON CTAHIMM 300/IOTMYECKOTO MHCTUTYTA
Poccmitckoit Akagemun Hayk (BBC 3VIH PAH), pacnonoxeH-
HOI1 B ycTbeBolt yacTu ryoer Uyma Kanpgamakiuckoro sanusa Be-
noro mopsi (cm. puc.).

JI/1s1 9TOrO €XerofHoO B JIeTHE-OCEHHMI 1epuoy, (MI0/Ib-CeH-
Ts0pb) B paitoHe Mbica KapTem ocyiiecTBAsIIOTCS mepuopnde-
CKMe eXe[HeBHbIe KIacCUYecKue 300/I0TMYeCcKyie BU3yalbHbIE
MapUIpyTHble OeperoBble ¥ BOAHBbIe HAOMIOfCHNMs B pasHbIE
OpUINBHO-OT/MBHBIE ¢assl (monpobHee MeTonuky cMm. Emm-
ceeBa 2006 a, 6, 2007, 2008, 2010). IIpu atom VICIIONb3YIOTCS
CIiel[yanbHble ONTHYeCKIe, (OTO- U BUAEOIPUOOPDI /st peru-
CTpaLMM U aHA/IN3a HAXOSAIINXCS B BOZIe MOPCKMX M/IEKOIINTA-
IOIVX, UX BHYTPM- U MEXBIUJOBOTO IOBEHEHNS ¥ OTHOIICHNs
K (paKTopam cpefpsl.

Pe3ynbrarsl 1 06CyXaeHNe

B nemom 6epera ry6sr Uyma u B yactHocTM Mbica Kaprern
CHJIBHO M3pe3aHbl. VIMeeTCsi MHOXKeCTBO Pas3lnNYHbIX IPOJINBOB,
6yxT 1 ocTpoBoB. Kpome Toro, ry6a Uyma nmeeT HepaBHOMep-

when anthropogenic factors do not have any signifi-
cant influence upon their composition and distribu-
tion.

In summer-autumn feeding period (June-Septem-
ber) at Chupa inlet the following White Sea marine
mammal species are encountered most often: Belukha
whales (Delphinapterus leucas) (order Cetacea, subor-
der Odontoceti, bloodline Monodontidae), Greenland
seals (Phoca groenlandica), bearded seals (Erignathus
barbatus) and ringed seals (Pusa hispida) (order Pin-
nipedia, bloodline Phocidae) (Bianki 1965, Potelov
1969, Eliseeva 2010). At the same time seals stay in
this area permanently, while Belukha whales are mi-
grating.

Due to relative similarity of food reserves and life
mode of all these marine mammals they share the
same sea zones and, as a result, certain relations form
up between them.

The goal of the present research is to study vari-
ous aspects of common habitation of these White sea
animals. This goal has great scientific and practical
meaning, including from the point of view of studying
ecological condition of this region for which they act
as bioindicators as well as common keeping and us-
ing various marine mammals in artificial conditions.

To achieve this goal it is necessary to evaluate
common localization places, occurrence rate, distri-
bution, quantity, food reserves, relation to different
ecological factors, daily time budget of these animals
and their different behavior and mutual relationships.

Materials and methods

Long-term monitoring research in this field have
been conducted for 10 years already (since 2004)
on the basis of White Sea Biological station of Zoo-
logical Institute of the Russian Academy of Sciences,
which is situated in the estuary area of Chupa inlet of
Kandalaksha bay in White sea (see figure).

For this purpose periodic daily classic zoologi-
cal visual observations on shores and at sea are con-
ducted annually in summer-autumn period (July —
September) in the area of Kartesh cape during dif-
ferent tide-ebb phases (for details see methodic of
Eliseev 2006 a, b, 2007, 2008, 2010). Special optic,
photo- and video devices are used for registration
and analysis of marine mammals which are in water,
their intra- and interspecies behavior and relation to
environment factors.

Results and discussion

On the whole the shores of Chupa inlet and
Kartesh cape in particular are highly rugged. There
are lots of various straits, bays and islands. Besides,
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Fig. 1. Schematic map of Kartesh cape location and places of research at Chupa inlet of Kandalaksha bay in White sea.

HBII1 penbed fHa, a peuHble cToKU pek Kepets u ITynonra oxa-
3bIBAIOT B/IMSHME Ha TEMIIEPATYPHBI ¥ COMEHOCTHBIN PEXUM
moBepxHOCTHOTO BomHoro cmost (babkos 1982). Kpome Toro,
B ry6e Uyma oTHOCUTeNbHO GoraTasi payHa OCHOBHBIX 0O BEKTOB
MUTaHUA MOPCKUX MIEKOUTAIOMINX.

Bce 310, a Takxe crmaboe aHTPOIIOIEHHOE BIUSHME, CO3[Ia-
10T O/1arONpUATHbIE YCIOBYs /11 OOMTAHNUA B TaHHOM paiioHe
B JIETHE-OCEHHWIT HATY/IbHBII IEPUON Pe3UJeHTHBIX TPEeH/IaH] -
CKMX TIOJIEHEN, MOPCKMX 3alilleB U KOJIbYAThIX HEPII, a TaKXe
Hepe3UIeHTHBIX MUTPUPYIOLINX OeIyX.

B paitone bbC 3VH PAH, rpe npoBopsaTca ucciefoBaHus,
TaKMMU Hauboslee MpefIoYnTaeMbIMU MECTAMU IOKAIM3aL NN
3TUX MOPCKMX MJIEKOIUTAIINX SABIAOTCE: 6yxThl Cerbpsi-
Has, Kpyrnasa, Kpusosepckas u Jlepas, a Takke aKBaTOpUM
0KoJI0 camoro mbIca Kaprem, octpoBa VIBanbkos 1 VBaHOBa
Hagomnoxka (cM. puc.). 9To CBSI3aHO C TeM, YTO OHU SBAIOTCA
OTHOCUTETIBHO TUXMMHU, IPUOPEXHBIMY, IPOrPEeBAEMBIMHU 30-
HaMM C XOPOILINM BOFOOOMeHOM, Hanbomee YKPBITBIMU OT Be-
Tpa, BOTHEHMs U TaK Ha3bIBA€MOT'0 aHTPOIIOTEHHOTO «(paKTopa
6ecriokoiicTBa». Takxke TaM 0c0OeHHO 6GoraTast O MOPCKUX
MJIEKOIIUTAIMX KOpMOBas 6asa, Omarogaps MPOXONAIINM
¢dpouTanpHBIM pasgenaM Bof, 6musoctu peku Keperts u co-
30aHHBIM OMOCTAaHI[Mell MMUAMEBBIM IUIAHTALMSM, B pailoHe
KOTOPBIX 0C060 CKOHIIEHTPUPOBAHBL MX Pa3nNIHble 00bEKTHI
mutanns (Enuceesa 2008, 2010).

Tak OCHOBHBIMU MXTMOTOIMYECKUMH OOBEKTaMI MUTAHMUSA
6€710MOPCKMX MOPCKMX MJIEKOIMUTAIOLINX SB/ISIOTCS: CeIblb,
Tpecka, HaBara, IleCyaHKa, caiika, MOJIBa, IMHATOP, KOPIOIIK,
KaMbasibl, OBIYKY, @ TAK)Ke HEKOTOPbIe 6eCII03BOHOYHBIE: PaKO-
06pasHble, MOJITIOCKY, OMXEThL.

ITpu 3TOM, HECMOTPSI Ha OTHOCUTE/IBHYIO MOMUSFHOCTD 13-
yd4aeMbIX MOPCKMX M/IEKONUTAIOMINX U CXOXKECTb X KOPMOBOI
6a3pl, Y KaXIOT0 BUJa eCTh CBOM Hamboree MpefIodnTaeMble

Chupa inlet has a non-uniform relief of bottom, and
river runoff from rivers Keret and Pulonga has impact
upon temperature and salt mode of the surface wa-
ter layer (Babkov 1982). Besides, at Chupa inlet rich
fauna is available for marine mammals feeding.

All this as well as weak anthropogenic influence
create favorable conditions in this area during sum-
mer-autumn feeding time for habitation of resident
Greenland seals, bearded seals and ringed seals as well
as non-resident migrating Belukha whales.

At the area of White Sea Biological station of Zoo-
logical Institute of the Russian Academy of Sciences
where these studies are conducted, the most preferred
places of these marine mammals localization are the
following ones: bays Seldyanaya, Kruglaya, Krivozer-
skaya and Levaya, as well as sea zones near Kartesh
cape proper, islands Ivankov and Ivanova Navoloka
(see figure). The reason is that they are relatively calm,
coastal, heated zones with good water exchange. They
are well covered from wind, sea heaving and the so-
called anthropogenic «disturbance factor». Also the
feeding base for marine mammals is especially rich
over there due to frontal water divisions, proximity
of Keret river and mussel plantations near which the
concentration of their feeding stock is especially high
(Eliseeva 2008, 2010).

Thus, the main ichthyologic feeding stock for
White sea marine mammals are the following: her-
ring, cod, navaga, sand lance, polar cod, capelin,
lumpfish, smelt, flounder, arctic sculpin as well as cer-
tain invertebrate: crustacean, mollusks, polychaetes.

At the same time, despite the relative polyphagy
of the studied marine mammals and the likelihood of
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00beKTBI MUTAHYS, YTO IO3BOIAET UM U36eraTh OCTPOIL IINIIle-
BOJ KOHKYPEHLUN.

Tak 6enyxyu B OCHOBHOM IIPENIOYUTAIOT CENbb U MOIBY,
U B MeHblIIell CTelleHM — KOPIOILIKY, HaBary, IMHATOpa U Tpe-
CKy, @ TaKXe KpeBeTOK. [peH/IaH/ICKMe TIJIEHM B OCHOBHOM
YIOTPeO/IAI0T B MUY CAlIKy ¥ MOMBY U B 3HAUUTENTbHO MEHb-
IIeM KOMMYeCTBE — CeNlb/ib, TPECKY, HAaBary, IECYAHKY, a TaKKe
PaKooOpasHbIX ¥ MO/UTIOCKOB. OCHOBY IMTAHNSI MOPCKUX 3ail-
I1€B COCTABIIAIOT MOJUIIOCKY U KPEBETKM, PbIOY ke MOTPebIsioT
ropasfo peXxe 1 B MeHblleM KomudecTBe. KompuaTble HepIIbl
KOPMSITCSI B OCHOBHOM CTalfHBIMU PbI6aMy 1 paKoo6pasHbIMU
(Beprep 2007).

ITpu saToM msydaemble 6€IOMOPCKME MOPCKIE MIEKOINTA-
IollMe B JIeTHE-OCEHHMIT HATY/IbHBII IIEPUOJ He 00pasyroT JIo-
KaJIbHBIX KPYIIHBIX CKOIUIEHMII, 4 IeP>KaTCs XaOTUYHO MOOMN-
HOuKe Wiy Hebonpummu rpynnamu (2-15 ocobeir) (OraetoB
1995, EnnceeBa 2006 a, 6). VIx cyTouHblil 6I0/KeT BpeMeHU
B 9TOT NIEPMOJ COCTABIIAIOT B OCHOBHOM OXOTAa, KOPMJIEHNE, OT-
ABIX U UTPBI, KOTOPbIE MOTYT HOCUTb MHAMBUAYA/IbHbII U IPYII-
noBoit xapakrtep. [IpumueM Hambosmblass aKTUBHOCTD HAOIIO-
JaeTcs yallle B yTPEHHIE 1 BedepHIe Yachl, a TAKXKe BO BpeMs
OT/IMBOB, KOT/[a 0CBOOOX/JAI0TCSI OT BOABI OTMEIN, TIOBEPXHOCT-
Hble Ba/TyHbl, KAMEHUCTBIE IPSIIbI U CKAJIBL.

HecmoTpst Ha OOIIHOCTD 3aHMMAEMBIX aKBATOPMIl, OTHO-
CUTE/IBHYIO CXOXECTh KOPMOBOIT 6a3bl 11 06pasa >KU3HM B 3TO
BpeMsI, MeXAy OeyXami, TpeHIaHCKUMH TIOJIEHsIMU, MOPCKH-
MU 3aiil{aMM U KOIbYaThIMM HepIiaMy He Hab/IIofaeTcsst 0co6oii
KOHKYPEHI[UI, OHU XOPOLIO COCYLIECTBYIOT B ITaHHOM pajilOHe.
CBs13aHO 3TO, IJIABHBIM 00pa3oM, € MX HEOONMBIION YMC/IEHHO-
CTBIO U IVIOTHOCTbIO HOIY/IALINIL B U3Y4aeMbIil IEPUOS,.

MO>XHO BBIEINTD C/IEAYIOLINe OCHOBHBIE BUIBI MX MHAUBU-
Aya/jbHOrO ¥ TPYIIOBOro (OZHOBPEMEHHOTO, IIOC/IENOBaTeNb-
HOTO) BHYTPU- U MEXBUIOBOIO IIOBEJEHMs: OPUEHTUPOBOY-
HO-JCCIIEf{OBATENbCKOE, OXOTa Y KOPM/IEHUEe, OTHAbIX U UTPBL,
a TaKoKe mofpaxkanne u obydenne (cM. Takxe Emnceesa 2007).
I[Tpu aTOM MeX[y ZaHHBIMU KMBOTHBIMIY CK/IafIBIBAIOTCS OIIpe-
IelleHHbIe BHYTPU- ¥ MEKBU/OBbIe B3aMOOTHOIIECHS.

Panee 6p110 TIOKa3aHO, YTO B YCTIOBUAX HeMb(uHApUEB mpu
COBMECTHOM COfIeP>KaHMM PA3HbIX BIOB MOPCKIX MIEKOIIUTAIO-
I[VX, 3TUX BBICOKOMHTE/IEKTya/IbHbIX )KMBOTHBIX, OHU 4acTO 06-
YYaITCs APYT Y APYra PasIMIHBIM 37IeMeHTaM MOBEIeHNs, y4a-
CTBYIOT B coBMecTHbIX urpax (Hapgomuiussist u gp. 2004, Enncee-
Ba 11 O6yxoB 2006) u faxxe 3abote o noromcrse (Emceesa n O6-
yxoB 2006). VI cBsi3aHO 3TO, B IePBYIO OUePefb, C NUCKYCCTBEHHBIM
COBMECTHBIM COJIep)KaHIeM B OTPaHMYEHHOM IIPOCTPAHCTBE
¢ nHGOPMALMOHHO 00eTHEHHOT OKPY)KAoLIIell Cperoil.

Kpome Toro, paHblie c4uTanoch, YT0 HACTOSIIIME TIONEHU
(K KOTOPBIM OTHOCATCSA, B TOM YMC/Ie, TPEH/IaH/CKUe TIONEeHN,
MOPCK¥e 3aJilibl U KOJIbYaThle HePIIbl) 06/1afaoT ropasno bomnee
HM3KVMMI MHTE/UIEKTyaIbHBIMU CIIOCOOHOCTSMU U MeHee CIIO-
COOHBI K 00y4eHMI0, 4eM 3y6aTbie KUTHI (K KOTOPBIM OTHOCSTCA,
B TOM 4ucie, 6enyxn). HeaBHO ke B pe3ynbrare MpOBefeHHbIX
9KCIIEPMMEHTOB B He/bPMHAPHUAX ObIIO IIOKA3aHO Ha IIpuUMepe

their feeding stock, each species has its own most pre-
ferred feeding stock which allows them to avoid in-
tense food competition.

For instance, Belukha whales mainly prefer her-
ring and capelin, and to a lesser degree — smelt, na-
vaga, lumpfish and cod as well as shrimps. Greenland
seals mainly consume polar cod and capelin, and in
much smaller quantities — herring, cod, navaga, sand
lance as well as crustaceans and mollusks. The feeding
basis for bearded seals is mollusks and shrimps, they
consume fish more seldom and in smaller quantities.
Ringed seals mainly feed on schooling fish and crus-
taceans (Berger 2007).

Herein the studied White sea marine mammals
during summer-autumn feeding period do not form
local large gatherings and stay single in chaotic order
or in small groups (2-15 specimen) (Ognetov 1995,
Eliseeva 2006 a, b). Their daily time budget during
this period is mainly composed from hunting, feed-
ing, rest and games, which can be of individual and
group nature. Besides, the maximum activity is more
often observed at morning and evening hours, and
also during ebbs when sand banks, boulders, rocky
ridges cliffs are freed from water.

Despite commonality of the occupied sea zones,
relative similarity of the feeding stock and way of life
during this time, no special competence is observed
between Belukha whales, Greenland seals, bearded
seals and ringed seals, they coexist well in this area. It
mainly connected with their small numbers and den-
sity of populations during period under study.

The following main kinds of their individual and
group (simultaneous, consecutive) inter- and intra-
species behavior can be specified: orientation-explo-
ration, hunting and feeding, rest and games as well
as imitation and learning (also see Eliseeva 2007). At
the same time certain inter- and intra-species rela-
tionships are forming between these animals.

It was proven previously that in conditions of dol-
phinariums when different species of marine mammals
are kept together, as highly intelligent animals they often
learn elements of behavior from each other and partici-
pate in common games (Nadolishnyaya et al. 2004, Eli-
seeva and Obukhov 2006) and even learn parental care
(Eliseeva and Obukhov 2006). In the first place, it is re-
lated to artificial common keeping in the limited space
with information-impoverished environment.

Moreover, previously it was considered that seals
(which also include Greenland seals, bearded seals
and ringed seals) possess much lower intellectual ca-
pabilities and are less capable of learning than toothed
whales (which include Belukha whales). Recently as
a result of experiments held in dolphinariums it has
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HACTOSIINX CEPBIX TIONIEHEl, YTO OHM MPAKTUYECKH He YCTYIIa-
10T B 9T0M 3ybarsiM kutaM (Hagonuusss u mp. 2006).

B xopie aHHOTO MCCIETOBaHMs BbISBIECHO, YTO U B €CTECT-
BEHHBIX IPUPONHBIX YCIOBUSX Pas3Hble BUABI KUTOOOPA3HBIX
M macToHOrMX (Ha mpuMepe OenyX, IPEHTAH[CKMX TIONEHe,
MOPCKUX 3aifl[eB ¥ KONbYaTbIX HEpI) TAK)Xe MOTYT aKTUBHO
B3aMMOJIE/ICTBOBATb [APYT C APYroM, o0yd4aTcs ApYr y Apyra
(B TOM umCIe HAcTOsLIMe TIONEHU Y OelyxX) dallle Ha OCHOBe
HOfpaKaHMsI PA3/IMIHBIM BUJAM [eATEeNTbHOCTH, YIaCTBOBATD
B COBMECTHOII 0XOTe, KOPMJIEHUN U1 UTPaX.

Paitonsr xe nogo6Hble ryde Uyma u meicy Kapremr, roe on-
HOBpPEMeHHO OOMTAIOT B €CTECTBEHHBIX YC/IOBUSIX PasHble BU/bI
MOPCKMX M/ICKONUTAIOIINX, SIB/SIOTCA OYeHb YAOOHBIMU OIS
U3YYeHUs] PA3NIMYHBIX ACIEKTOB COBMECTHOTO CYIeCTBOBA-
HISI 3TUX BBICOKOVMHTE//IEKTYa/IbHBIX COLMATbHBIX XMBOTHBIX
CO CIOXKHBIMM pPasHOOOPAsHBIMU BHYTPU- ¥ MEXBUIOBBIMU
B3aMMOOTHOIIEHWSMIL.

ViccnemoBanusi B HaHHOI 0O/MacTH IJIAHMPYIOTCS MIPOROI-
XATbCs, U MONyYeHHble Pe3yNbTaTbl B MPUPONHBIX YCIOBUIX
BO MHOTOM MO>XHO 3KCTPANoNnpoBaTh 1 MCIIONb30BATD B YC/IO-
BILSIX MICKYCCTBEHHOTO COflePKaHMsI M MICIIOIb30BAHMSI MOPCKIX
MJIEKOIUTAOLIMX.

brarogapraocTu

ABTOop paboTBHl BBIp@XKaeT OTPOMHYI0 OIarofapHOCTD
3a TIPEfOCTAB/IAEMYI0 BO3MOKHOCTD IIPOBEEHNs JaHHBIX NC-
CIelOBAHUIT U TIOMOIIb B paboTe PYKOBOACTBY M [PYTUM CO-
tpynuukam bbC 3VIH PAH.

been shown in the case of gray seal that they are
not inferior to toothed whales in this respect (Nadol-
ishnyaya et al. 2006).

In the course of this study it was discovered that
under natural conditions these species of cetaceans
and pennipeds (on the example of Belukha whales,
Greenland seals, bearded seals and ringed seals) can
also actively interact with each other, often learn from
each other (including learning of seals from Belukha
whales) on the basis of imitating various kinds of activ-
ity, participate in common hunting, feeding and games.

Such areas as the area of Chupa inlet and Kartesh
cape where different species of marine mammals
dwell simultaneously in natural conditions, are very
convenient for studying various aspects of cohabita-
tion of these highly intellectual social animals with
complex diverse inter- and intra-species interactions.

Studies in this field are scheduled to continue,
and the results received in natural conditions can be
extrapolated and used under conditions of artificial
keeping and usage of marine mammals.
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