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AHHoOTanus. PacyeTsl HanpaBIeHUS paCIPOCTPAHEHUS HE(PTAHOTO MATHA IPH BEPOATHOM pa3inuBe HeGTH
B bapennieBom Mope nokasainu, 4To Hauobosee 3arpsI3HEHHBIM YYaCTKOM B OCECHHE-3UMHMIN EPHOJ MOXKET OBITh
mobepexne Hooit 3emin u [leqopckoro Mopsi, B BECEHHE-JICTHHI TIepro — modepexne BocTounoro Mypma-
Ha 1 ceBepHOH yactu benoro mops. B npubpexse [lewopckoro mopst 1 octpoBoB Hosoit 3emin 3amacs! Bojo-
pocieit MUHUMaIbHbI, MAKpO(QHTHI BEpXHEH JIUTOPAJIH MPAKTUUECKH OTCYTCTBYIOT, a Ha BocTounom Mypmane
COCPEIOTOYEHBI OCHOBHBIE 3aI1aChl BOAOPOCIICH, TAKUM 00pa3oM, HIMEHHO [UI 3TOr0 ydacTka bapeniesa Mops
BEPOSITHBIH yiiepO ot rubdenu gpurodeHToca Oynet Hanboee cyiiecTBeHHbIM. Hanbonee ys3BuMbl hUTOIICHO-
361 JINTOPAJIbHOM 30HBI B CIydae KPyIHOH aBapyuu IPH €ANHOBPEMEHHOM IOMAJAaHUH B MOPCKYIO BOZy Ooee
10 TBIC. T He()TH U KOHIIEHTpAIMK He(TH B IpubpexHoi 30ue 6omee 200 r/m? wru 50 mr/i (1000 TTIK). Oco-
OEHHO OIAaCHBI aBAPHUU B MO3THEIECTHHH NEPHOI, KOTA MPOUCXOIAT PETPOYKTUBHBIEC MPOLECCH Y OOIbIINH-
cTBa (PyKyCOBBIX M JJaMHHApHEBBIX Bogopocieil. Hanbonee 4yBcTBUTENBHBIC YUaCTKU JUTOPAJIH C IpeodIiaa-
HHMEM KPACHBIX M 3eJICHBIX BOJOPOCIIEH (30HBI OITPECHEHNs B 3a1MBax ). MakcumaibHbli yiiepd gutodeHTocy
U MOPCKOM OMOTe MOXKET ObITh HAaHECEH IPHU NOoNaJaHui HE(PTH B MPUOPEIKHYIO 30HY B CU3UTHITHBIN OTIUB,
KOTJIa CTAHOBATCS YSI3BUMBIMU (DHTOLICHO3BI CYNIPATUTOPATIHN U CyOIUTOPAIIH.

KiioueBble €j10Ba: MOPCKUE BOIOPOCIH, HEPTIHOE 3arpsi3HEHHE, MaTeMaTHYecKas MOJIeNb, bapeHIeBo
Mope.

THE STABILITY OF MACROALGAE OF THE BARENTS SEA TO OIL POLLUTION
0O.V. Stepanyan!, Academician RAS G.G. Matishov" 2 V.V. Kulygin'?

Abstract. Compute of the oil slick spread under probability of oil spill showed that the most contaminated
sites in the autumn-winter period can be the coast of Novaya Zemlya and of the Pechora Sea; in spring and
summer — the coast of East Murman and the Northern part of the White Sea. In the coastal zone of the Pechora
Sea and the Islands of Novaya Zemlya reserves of algae are minimal, the upper littoral macrophytes are virtually
absent, and the main algae reserves are on the Eastern Murman, thus this area of the Barents Sea is likely to
be significantly damaged by the loss of phytobenthos. It is revealed that the communities of the intertidal
zone are the most vulnerable in case of a major accident with one—off emission into the seawater of more than
10 thousand tons of oil and its concentration in the coastal zone more than 200 g/m? or 50 mg/l (1000 MPC).
Such accidents can be especially dangerous in the late summer period, when the reproductive processes of
most Fucus and Laminaria algae are in progress. The areas of the intertidal zone with a predominance of
red and green algae (areas of demineralization in the bays) are the most sensitive. Maximum damage to the
phytobenthos and the marine biota may be caused by the spillage of oil into the coastal area in neap tide, when
supralittoral and sublittoral communities become vulnerable.

Keywords: seaweed, oil pollution, mathematical model, Barents Sea.

! TOxkHbIi HayuHbIi 1eHTp Poccuiickoit akagemun Hayk (Southern Scientific Centre, Russian Academy of Sciences, Rostov-on-Don,
Russian Federation), Poccutickast @enepanusi, 344006, . Poctos-Ha-Jlony, p. Uexosa, 41, e-mail: step@ssc-ras.ru

2 MypMaHCKHii MOPCKOi Grosornyeckuii ”HCTUTYT Konbckoro Hay4yHoro teHtpa Poccuiickoii akagemun Hayk (Murmansk Marine
Biological Institute, Kola Scientific Centre, Russian Academy of Sciences, Murmansk, Russian Federation), Poccuiickas ®eneparms,
183010, r. Mypmanck, ya. Bnagumupckas, 17

3 MuetuTyT apuanbix 30H FOxHOro HayuHoro nentpa Poccuiickoii akagemun Hayk (Institute of Arid Zones, Southern Scientific Centre,
Russian Academy of Sciences, Rostov-on-Don, Russian Federation), Poccuiickas ®eneparnms, 344006, r. PoctoB-Ha-/lony, mp. Uexosa, 41

HAVYKA IOTA POCCUM 2017 Tom 13 Ne3



10.

11.

12.

13.

HAVKA IOTA POCCHUM 2017  Tom 13

CIIMCOK JIMTEPATYPbI

. Marumos [T, Jlenucos B.B., Jlxentox C.JI. 2007. UuTerpu-

POBaHHOE YIPAaBICHUE MPUPOLONOIb30BaHIEM B MICIB(POBBIX
Mopsix. Mzeecmus PAH. Cepus ceoepagpuueckas. 3: 27-40.

. Cremmanpsa O.B., Bocko6oiinukos ['M. 2006. Bausaue nHepTtn

n HedTenpoaykToB Ha MOP(HODYHKINOHATIBHBIE 0COOEHHOCTH
MOPCKHX MaKpOBOAOpociel. buonoeus mops. 32(4): 241-248.

. Bockoboitnukos I'M., Marumios I'.I"., Beiko O./], Macnosa T.I".,

lepctreBa O.A., YcoB A.1. 2004. O6 yCTOHYNBOCTH MOPCKUX
MakpopUTOB K HEPTIHOMY 3arpsi3HEHHUIO. [Jokaiadvl Akademuu
nayk. 397(6): 842-844.

. Kysnenos JIJI., Hlommua E.B. 2003. @umoyenosvr bapenyesa

Mops (Quzuonozuneckue 1 CMpYKMypHvle Xapakmepucmuxi,).
Amnarutsl, nu3n-so KHI[ PAH: 308 c.

. Crenanbste O.B. 2008. Bimsuane ceipoil HeTH Ha OCHOBHBIE

(yHKIMOHATBHBIE TapaMeTpsl MakpoBopopocielr bapeniesa
Mopst. buonoeus mops. 34(2): 144—147.

. Crenanbsin O.B. 2014. Bo3aeiicTBue HeTsHOI mIeHKH Ha (o-

TocuHTe3 OyphIX Bogopociel bapentiea mopsi. bomanuueckuii
arcypran. 99(10): 1095-1100.

. Crenanpsa O.B. 2015. XpoHuueckoe 3arpsi3HEHUE [OBBIILIACT

ycTouMBOCTB Oypoil Bogopocnu Fucus vesiculosus (L.) k neii-
CTBHIO yIIIEBOJOPONIOB HeDTH. 3awjuma oxkpyscaroweii cpedvl 6
Heghmezazosom Komnuexce. 2: 22-25.

. laBbikun A.A., Kamunka O.I1., dyxuo I'H., Canpsirun B.B.,

3pipsiHoB C.B. 2008. OneHka HHTErpaIbHON YI3BUMOCTH aKBa-
topun bapenuesa mMops k HedTAHOMY 3arpszHeHuto. 3awuma
OKpydicaioweli cpedsl 8 Heghmezazoeom komnaexce. 3: 13-22.

. [aBsikun A.A., Unsun ['B. 2010. Oyenka unmeepanvhoii yas-

sumocmu bapenyeea mopss om Hegpmanozo 3aepazuenus. Myp-
MaHcK, u31-80 MMBU KHI[ PAH: 110 c.

Hosuxos M.A. 2013. HAumeepuposannasn oyenka 3kon020-pul-
00X03ANUCMEEHHOU YAZBUMOCTIU MOPCKUX AKBAMOPULL: 0T Meo-
puu k npakmuxe. Mypmanck, uza-so [IMHPO: 124 c.

IaBeikuH A.A., ManaBenaa C.B. 2015. Ya3BuMocTh Makpo-
(utobenToca Konbckoro 3anmBa OT pa3iuBoB HePTH. 3awuma
oKpycaiouyell cpedvl 8 Heghmezazosom komnuexce. 10: 12—18.

buproxos I1.A., bepauukos C.B., Cypkos ®.A.2011. TC-opu-
SHTHPOBAHHBIN MOAXOA K MOJEIMPOBAHUIO Pa3IMBOB HedTe-
npoxyktoB B bapenueBom mope. [eoungopmamuxa. 1: 10-16.

Bepnuuxos C.B., Kymerun B.B., LlpirankoBa A.E., Copoku-
Ha B.B., llleBepusie U.B., Apxunosa O.E., JIpruaruna 10.M.,
Sluukass H.A. 2014. UaTerpupoBaHHas MareMaTHYecKas MO-
nens OONBIION MOpCKO# dKocucTembl bapenieBa u beioro

Ne 3

14.

15.

16.

. Stepanian O.V. 2015.

MOpeil — HHCTPYMEHT JUIsl OL[CHKH TPHUPOIHBIX PUCKOB M (-
(heKTUBHOTO HCIIOIB30BAHMS OMONIOTHYECKUX PeCypcoB. B KH.:
Mopckue skocucmemvl u coobuecmea 8 ycioGusix co8pemeH-
noix kaumamuyeckux usmernenutl. CI16., Penome: 345-365.

TOPAZ. URL:
02.02.2017).

Maxapesuu I1.P., [pyxkoa E.M. 2010. Cesonnvie yuxnuue-
CKUe npoyeccol 8 NPUOPEdICHLIX NIAHKMOHHBIX AlbeOYEHO3AX
cesepuvix mopeti. Poctos u/J1, m3n-so FOHI] PAH: 280 c.

Martuwmos I'.T., [lenucos B.B., Kuukun A.Il. 2015. Mopckoe
MPUPOJOIIONB30BAaHAE B 3aMaJHOM  CEKTOpe  ApPKTHKH:

npobiemsl 1 pemenust. Becmuux Konvckozo nayunoeo yenmpa
PAH. 2:103-112.

http://topaz.nersc.no  (mara oOpareHus:

REFERENCES

. Matishov G.G., Denisov V.V., Dzhenyuk S.L. 2007. [Integrated

Nature Use Management in the Shelf Seas]. Izvestiyva RAN.
Seriya geograficheskaya. 3: 27-40. (In Russian).

. Stepanyan O.V., Voskoboinikov G.M. 2006. Effect of oil and

oil products on morphofunctional parameters of marine
macrophytes. Russian Journal of Marine Biology. 32(1): 832—
839. doi: 10.1134/S1063074006070042

. Voskoboinikov G.M., Matishov G.G., Bykov O.D, Maslova

T.G., Sherstneva O.A., Usov A.L. 2004. Resistance of marine
macrophytes to oil pollution. Doklady Biological Sciences.
397(6): 340-341. doi: 10.1023/B:DOBS.0000039711.48557.16

. Kuznetsov L.L., Shoshina E.V. 2003. Fitotsenozy Barentseva

morya (fiziologicheskie i strukturnye kharakteristiki). [The
phytocenoses of the Barents sea (physiological and structural
characteristics)]. Apatity, Kola Scientific Centre of the Russian
Academy of Sciences Publ.: 308 p. (In Russian).

. Stepaniyan O.V. 2008. Effects of Crude Oil on Major Functional

Characteristics of Macroalgae of the Barents Sea. Russian
Journal of Marine Biology. 34(2): 131-134. doi: 10.1134/
S1063074008020077

. Stepanyan O.V. 2014. [The Oil Film Influence on Photosynthesis

of Brown Algae in the Barents Sea]. Botanicheskiy zhurnal.
99(10): 1095-1100. (In Russian).

[Chronic pollution improves the
resistance of Focus vesiculosus (L.) brown algae to the effect
of oil hydrocarbons]. Zashchita okruzhayushchey sredy v
neftegazovom komplekse. 2: 22-25. (In Russian).

. Shavykin A.A., Kalinka O.P., Dukhno G.N., Saprygin V.V,

Zyryanov S.V. 2008. [Assessment of the Barents Sea water area



108 O.B. CTEITAHbBSH u np.

integral vulnerability to oil spills]. Zashchita okruzhayushchey
sredy v neftegazovom komplekse. 3: 13-22. (In Russian).

9. Shavykin A.A., II’in G.V. 2010. Otsenka integral 'noy uyazvimosti
Barentseva morya ot neftyanogo zagryazneniya. [Assessment
of integral vulnerability of the Barents sea from oil pollution].
Murmansk, Murmansk Marine Biological Institute of the Kola
Scientific Centre of the Russian Academy of Science Publ.:
110 p. (In Russian).

10. Novikov M.A. 2013. Integrirovannaya otsenka ekologo-
rybokhozyaystvennoy uyazvimosti morskikh akvatoriy: ot
teorii k praktike. [Integrated assessment of environmental
and fisheries vulnerability of marine waters: from theory
to practice]. Murmansk, Knipovich Polar Research Institute
of Marine Fisheries and Oceanography Publ.: 124 p.
(In Russian).

11. Shavykin A.A., Malavenda S.V. 2015. [Vulnerability of
macrophytobenthos from oil and oil products spill in the
Kola bay]. Zashchita okruzhayushchey sredy v neftegazovom
komplekse. 10: 12—18. (In Russian).

12. Biryukov P.A., Berdnikov S.V., Surkov F.A. 2011. [GIS-
based approach to modeling oil spills in the Barents sea].
Geoinformatika. 1: 10-16. (In Russian).

13.

14.

15.

16.

Berdnikov S.V., Kulygin V.V., Tsygankova A.E. Sorokina V.V.,
Sheverdyaev 1V., Arkhipova O.E., Lychagina YuM.,,
Yaitskaya N.A. 2014. [Integrated mathematical model of the
large marine ecosystems of the Barents and White seas — a
tool for natural risks and efficient use of biological resources].
In:  Morskie ekosistemy i soobshchestva v usloviyakh
sovremennykh klimaticheskikh izmeneniy. [Marine ecosystems
and communities in the conditions of current climate changes).
St. Petersburg, Renome: 345-365. (In Russian).

TOPAZ. Available at: http://topaz.nersc.no (accessed 2 February
2017).

Makarevich P.R., Druzhkova E.I. 2010. Sezonnye tsiklicheskie
protsessy v pribrezhnykh  planktonnykh  al’gotsenozakh
severnykh morey. [Seasonal cyclic processes in the coastal
plankton of the Northern seas algocenoses]. Rostov-on-Don,
Southern Scientific Centre of the Russian Academy of Science
Publ.: 280 p. (In Russian).

Matishov G.G., Denisov V.V., Zhichkin A.P. 2015. [Marine
management in the Western sector of the Arctic: problems and

solutions]. Vestnik Kol skogo nauchnogo tsentra RAN. 2: 103—
112. (In Russian).

Hocmynuna 01.06.2017

[Toanucano k neuaru 01.08.2017. Jlara Beixona B ceet 30.09.2017.
®dopmat 60x88"s
udposas neyars. Yeu. med. . 12,56. Tupax 200 sx3. 3ak. 1576. Liena cBobonHas
VYupenutenu: Poccuiickas akagemust Hayk, FOxHbIl HayuHbIi neHTp PAH
TN Ne ®C 77-65020, nata peructparuu: 10.03.2016

Otneuarano B ®I'YII «UznarensctBo «Haykay (Tunorpadus «Haykay), 121099, Mocksa, [llyOuHckuit miep., 6



