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WUCCJIEAOBAHUA LMULBEPTEHA U MPUNEAIOLLEErO WENb®A
3AMONAPHBIMA OPFAHU3ALUAMU MYPMAHCKA (1970-2025 rr.)

akagemuk I'. T'. Matuwos?, A. I'. Kazanun?, M. B. Makapos',
M. P. Makapesuu?, C. W. LLikapy602, [1. B. Moucees!

"Mypmanckuii MopcKoii 6monornaeckuii uacTHTYT PAH, 1. MypManck, Poccns
2A0 «Mopckas apKTHYECKas Te0JI0ropa3BeouHas SKCIe MUy, . MypMaHnck, Poccus

Apxunenar Hnunbepren (I'pymanT) u mpuieraromire BOAbl POCCHUICKHE MOPEXOIBI, 3BepOO0OH H
MPOMBICIIOBHKH TOcemanu U oOcnemoBanu (3umoBanu) HauuHasa eme ¢ XVIII Beka. IlpombinuieHHOE
ocBoeHue apxurenara Hadanoch ¢ 1913 r. Co3pmaHue Tpecta «APKTHKYTONb» sl JTOOBIYH YIJIS
otHocutcs K 1931-1932 romam. Haywno-mccnemoBaTenbCKue W3BICKAHUS aKTHBHO IPOJOIDKAINCH B
COBETCKUM U MOCTCOBETCKUH nepuozpl. CHekTp paboT BKIIIOYAT apXEOoJOrHi0, OMOJIOTHYECKUE HAYKH U
Haykd o 3emiie. B skcnmemnmmusix Ha ocTpoBax MpHCYTCTBOBanu creuuanuctsl u3 Cankrt-IlerepOypra,
Mockssl, PocroBa-Ha-/loHy, ApxaHreiabCka W JApPYrMX perHoHoB. B naHHOW cTarhe KpaTKO
AQHAJM3UPYIOTCS WCCICAOBaHMS 3alOApHBIX opranm3aumii Mypmancka Ha Ilnunbeprene wu
MPUJICTAIOIIEM LIeTbde.

HOJIIPHBIA  HAYYHO-UCCJIEJOBATEJABCKA HUHCTUTYT MOPCKOI'O
PBIBHOT'O XO35MICTBA 1 OKEAHOT'PA®UM um. H. M. KHUTIOBHYA BejieT CBOIO HCTOPHIO
ot [InaBmopHuHa — [InaBydero Mopckoro Hay4HOTO WHCTUTYTa, — JACKpeT 00 00pa3oBaHHWU KOTOPOTO
nognucan 10.03.1921 r. B. W. Jlenun. B pa3zpabotke nexpera mpunumanu yuactie W. 1. Mecses,
H. H. 3y6oB, B. K. ConmatroB u nap. BHOBb co3maHHBII HHCTUTYT OBUI TIPHU3BaH 3aHUMATHCS
KOMIUJICKCHBIMH PBIOOX035HICTBEHHBIMHM HCCJICAOBAHUSAMHU CEBEPHBIX MOpPEH, COINCHCTBOBATH PA3BUTHIO
npou3BoAuTENbHBIX ciil CoBeTckoil Poccuu B caMbIX oTJaneHHBIX paiionax. ['maBHas 3amaua [IMHPO —
pa3pabOTKU OMOJIOTHUYECKUX OCHOB PAallMOHAILHOTO phiO0JIOBCTBA B CeBepHO ApkTrke, Mopsix CeBepo-
EBporeiickoro 6acceiiHa u 3aMaJHOTO CEKTOPa POCCHICKONH APKTHKH, BKIFOYAs aKBaTOPHUIO apXwWIieiara
Inunoeprex.

1950-1970-e rofp!l IBUIKCH 3TTOXOH OCBOCHUS aTOMHBIM ()JIOTOM ¥ phi0akaMu MUPOBOTO OKeaHa.
HoBble 3HaHMs ObutM HEOOXOIMMBI Ul TOABOAHOTO IUIABaHMS, MOMCKAa PHIOBI M TPAJIOBOTO JIOBA B
OKeaHe, JUIl OpUEeHTAlMH Npu OypeHHH u cedicMorpodminpoBanuu wenbda. JlabopaTopus reosoruu
mopsa [IMHPO — II. C. Bunorpazgos, B. M. Jluteunos, B. JI. Praues, B. B. Hazumos, I'. I". Marumos.
KaprtupoBanue penveda paHa, o0coOEHHOCTH Tomorpaduu, JIMTOJIOTMHM JOHHBIX  OTJIOKCHHMH,
axonoTHUpoBaHue aHa |'pernannckoro Mops 3anagaoro Lmunoeprena Ha HUC «Akagemuk Kaunosuay»
MO3BOJIMIIM OTKPBITh U OKOHTYpUTH pU(TOBEI Xpeber Kuumonua. Haszpanue, mpemioskeHHoe mpod.
B. M. JIutBuabsiM B 1964 1. 3aKkpeniioch Ha BCEX MUPOBBIX KapTax.

B 1960-1970-e romet I'. I'. MarumoB, B wuTOre KPOMOTIUBOH pPabOOTHI, TOATOTOBUI
KkpynmHOMacmTabHyo (Ha 200 nmcrax) OaTUMETpPUYECKYI0 KapTy OKeaHa OT A30pPCKHX OCTPOBOB JIO
3emsin dpanna-Mocuda. Teopernyeckyro 0asy oH modepnHysl y cBoux yuureneit npod. /. I'. [lanosa,
B. M. Prauesa, M. B. Jluteuna u O. K. JIleonTsena.

ABTOp HOBOW OaTHMETPUH YCIE NPU MTOMOIIH JMHEHHON SKCTPAIOJSILIMY 9X0JIOTUPOBAHUS THA K
reoMop(oJIOrnYeckoMy JeIn(POBAHUIO 3alUCEH, [0 OPUTHHAIBLHOW HOBATOPCKON TEXHOJIOTHH,
Briepsbie B CCCP, npeactaBUTh HE TONBKO KapThl OaTUMETPUH U penibeda JAHa, HO U PhIOOIPOMBICIIOBBIE
mouun. B cepemune 1970-x rTomoB, mpu pa3pabOTKe KOHLENIMH pa3BUTUS MIedb(a B MEpPHOX
MAaTE€pPUKOBBIX oJie/icHeHuH, [".I". MaTHILIOB OTKPBLI SIBICHUE OKEAHMUYECKOIO NEPUIIISIMANa ¢ CUCTEMOU
abuccanpHBIX KaHanoB. M B Poccum, u 3a pyOexoM naHHBIN (DakT CUMTAIOT OJHUM M3 «ITHOHEPHBIX).
B pesynprate manHoro tpyna I'. I'. Marumos B 1980 r. B8 MI'Y 3amuTiin JOKTOPCKYHO AMCCEPTALIUIO
«'maumanpHBI ¥ epUrISIIHaIbHBINA penbed nHa okeaHa». B 1990 rogy I'. I'. MarumoB Obi1 n30pan
axkagemukoM AH CCCP no cnienmanbHocTH «OKeaHO 10|, reorpadusy.

O6o00menne Bcero Matepuana I[IMHPO wu nuTeparypHBIX AaHHBIX MO3BONIMIM pa3padboTaTh
I'. T'. MaTumoBy OpHTHHAJbHYIO KOHLENUHIO oJjedeHeHus menbda. Mup msmeHuuB. B ceBepHOM
noyrmapun 17—20 TEIC. JIET Ha3a,1 MPOU3OIIIIO 0YePEIHOE OJIeICHEHHE MaTepUKOB. JISTHUKY TIepeKphUTH
BapennieBo mope. YpoBeHb okeaHa omyckancs Ha 120 M. 'nsaumanbHeie menbGbsl U A30BCKOE MOpe
OCYIIAJIHCh.



MYPMAHCKUH MOPCKOH BHOJOITMYECKUI WHCTUTYT POCCUMCKOM
AKAJJEMHNN HAYK (MMBHU PAH) — crapeiimee yupexnaeHue Pocculickoil akaieMHMH HayK Ha
Cesepe. B 1935 romy ¢ xomartaiicTBOM 00 OpraHu3aiuil OMOJOTHMYECKOW CTaHIMU B lIpaBHUTENBCTBO
(npencenatemo CHK CCCP B. M. MonotoBy) o6patuiics npodeccop K. M. Jeprorun. 10 mapta 1935 r.
CoHapkom CCCP mnpunsin pemenue (Ne 501-50) o co3manmm cranmmm Axagemnn Hayk CCCP B
3enenenkoii rybe Ha mobepekse bapenmeBa mops. [lupekropom cTaHIMM ObUT Ha3HAYEH aKaJeMHK
C. A.3epuoB. B 1958 romy Mypmanckas Owuonoruueckass crannus Axagemun Hayk CCCP B
noc. JlansHue 3eeHis! Obia peoprann3oBaHa B MypMaHCKH MOPCKOH OMOTOTHYeCKU HHCTHUTYT.

B 1980-e romsr B MMBU, Hapsiay ¢ ucciieqoBaHUAMH MOPCKON apKTU4YecKoi (Iiopsl U GayHbI Ha
KJIETOYHOM, TKaHEBOM, OPraHU3MEHHOM H MOMYJSIHOHHOM YPOBHE, HAUWHAETCS! MPOLECC BHEIPEHUS
KOMIIBIOTEPHBIX TEXHOJIOTHH B OuWoJormyeckne U okeaHorpaduueckue padboTel. OTHOBpEMEHHO
YCHIIMBAIOTCS pa3pabOTKH TEOPETUIECKUX OCHOB MAapUKYJIBTYPhl, MOPCKUX TEXHOJIOTUN PallMOHATHHOTO
npupojononp3oBanud. B cepequre 1980-x rr. B MMBU HaunHaeTcs neATENbHOCT IO HOBBIM HAYYHBIM
HanpaBJICHUsIM — OPHUTOJOTHMH, PAJAMOIKOJIIOTHH, MO aJanTalid KaM4aTCKoro Kpaba, paboTel c
MOPCKHMH MIJICKOTTUTAIOIINMHU (B TOM 4Hciie B HHTepecax CeBepHOTO BOSHHO-MOPCKOTO (piioTa).

B 1992 rony na 6aze MMbBU B Mypmancke ObLT OTKPBIT IIEPBBIN Ha ceBepe Poccnn okeaHapuym —
COBpCMCHHBIfI Hay‘-IHO-HOE}HaBaTCHLHI)Iﬁ KOMIIJICKC, OAHOBPEMCHHO ﬂBHSHOH.[HfICSI HAay4YHO-
IKCIICPUMEHTAIBHON 0a30il i1 paboThl CHCIMATMCTOB B 00JacTH ()U3HMOJIOTUM, OSTOJOTHH U
300TICHXOJIOTHH MOPCKHX JKUBOTHBIX.

MMBU mpoBoauT HaydHble HCClenoBaHUS B paifoHe apxumnenara llmunoepren ¢ 1960-x rr.
Hauunas ¢ 1990-x T1T. mccnenoBaHusi MPHOOpETH KOMIUIEKCHBIH DKOCHCTEMHBIN Xapakrep, KOraa
M3y4YaloTCs BCe KOMITOHEHTHI MOPCKHX 3KOCHCTEM: OT OakTepuit 1o 6emoro mensens. B atu rogst MMBU
pE3KO YCHIIMBAaeT KOMIUIEKCHBIE WCCIEAOBAaHUS CEBEPHBIX MOpPEH, TIOCIEeNOBATEIHHO PACIIHPSS
reorpauio cBoux paboT oT 3eJeHeNKONW OYXThI JO OKCAHWYECKUX MPOCTPAHCTB: OT Mcnanauu 10 Mopst
JlanteBbiX, B TOM umcie Ha Tpacce CeBmopmytu, Ha Ilmunbdeprene, 3emne @panua-Mocuda un
MIPHUJIETAONX TIeTb(ax.

Baxxnoii qupextuBoil u neneykazanuem craio [locranosnenue Ne 14 ot 03 mapra 1994 r. bropo
Otnenenus oouielt OHOIOTHH.

1. CuuraTh 1EnecooOpa3HbIM CO3/[aHHE OWOJIOTHYECKON CTaHIIMKM B paMKax MexTyHapoJHOH
sKoJIOTHYeCKOl JabopaTopui MypMaHCKOrO MOPCKOTO OHONOrHmYecKkoro WHCTUTYTa Kombckoro
HayuHoro nienrpa PAH (apxunenar lnun6epren, moc. bapeHnoypr).

2. YTBepAWUTh OCHOBHBIC HAIIPABIICHUS HAYYHBIX WCCIEAOBAaHUN OWOCTAHIIMU: TONydeHUE
CPaBHHUTEIBHBIX JaHHBIX 0 OMOpPa3HOOOpa3nH, UCCIIEOBAHNE MOPCKHUX SKOCHUCTEM Ha CEBEPHOM yUaCTKeE
JeiicTBus 3amagHoil BeTBU [onbderpruma; pazpaboTka MOJENN TPOLECCOB BIUSHHS TaTbIX (IPECHBIX)
JICAHUKOBBIX BOJA Ha MOPCKYIO OJOKOCUCTEMY B JICAHUKOBBIX 6YXTaX pasHOro TuUIia 3ar[az[H0ro
[mudeprena; uccinenoBaHUe IUHAMHYECKHX TMPOIECCOB B AapKTHUECKHUX HKOCHCTEMax M JPYTHX
SIBJICHUU ITPUPOJBL.

C 2001 roga HUC «/lanbaue 3eneHiipn padoTaer B parione Llnuideprena Ha peryispHOi OCHOBE.
B arot mepuos npoBeneHo 19 skcrmequnyii ¢ 3ax0/I0M Cy/JHa B TEPPUTOPHAIBLHBIC BOJABI apXUIenara, B
noptel bapeHnOypra u JlonruepOroeHa. BrImomHEHBI NECATKM KOMIUIEKCHBIX CTAaHIMH, HA KOTOPBIX
npousBeneHbl CT/l-npodmiinpoBaHus BOJHOW TOJIIM U THAPOXUMHUCCKUE HMCCIICIOBAHMS, OTOOpaHbBI
mpoOBl BCEX BHJIOB IIAHKTOHA, MaKpO3000EHTOCA, BOABI HA OIpENeeHne YPOBHEH paJnOHYKIIHJIOB,
JOHHBIX OCaJKOB Ha 3arps3HEHHE W TPaHyJIOMETPUYECKHH COCTaB; NPOBEICHbI HAONIOACHUS 3a
MOPCKHMH NMITHIIAMH U MiIeKonuTaromuMu. Kpome atoro, B xozae atux peiicoB HUC «/lanpane 3eneHisn
B paMKax JIOCTaBKH  pPa3HOOOpasHbIX  HEOOXOJMMBIX TPy30B  OOECIEYMBANO  YCIICUIHOE
¢ynkumonuposanue buoreoctranuuu MMBU PAH B bapenuOypre u opranuzanuii Poccuiickoro
HayyHoro uneHTpa Ha Ilnunoeprene. Ilo pesynbraTam uncciiefoBaHUN OIyOJIMKOBAHBI JIECSATKH
MyONMUKayii B BEIyIINX POCCHIMCKHUX W 3apyOeXHBIX HayYHBIX M3JaHMsIX. [IpencTaBieHsl HOKIanbl Ha
BaXHEHUIIINX MEXKITYHAPOIHBIX HAYIHBIX MEPOTPHUSATHUSIX.

C HoBBIM pa3maxoM cnenuanuctsl MMBU cdokycupoBanuck Ha BaXKHBIX KOMITIEKCHBIX BOIIPOCAX
ouoreorpaduu, THUAPOOUOIOTHH, OPHHUTONOIMH, mouBOBeneHus. Haumuas ¢ 1980 r. Mopckue
HaOIOACHNS CTAJIM BBIIOJNHATE HA HAYYHO-HCCiemoBaTelbckux cymax MMBU «llomop», «JlambHue
3enenupl». CHEKTp HCCIENOBATENbCKUX pabOT OXBaTbIBa€T KIIOYEBBIE BONPOCHI M Pa3elbl



THIPOONONIOTHH, Takue Kak: pacnpenenenue Calanus sp., cooOmecTB MiaHokK (Bryozoa) u ruaponaHbix
(Hydrozoa), monmxeT u Opyrux IpeacTaBUTENeH 300IUTAHKTOHA M OEHTOca Ha MPUOpEXHOM mienb(e B
3WUMHUHN TIEPHOJ], 0COOEHHOCTH OHMOJIOTHH JBYCTBOPYATOTO MOUTIocka Macoma calcarea (Gmelin, 1791)
u3 ¢popuoB 3anmagnoro Unmubeprena (bepuenko, [pyxkkosa, 2023; Bepuenko, Omneitnuk, 2023;
HBopenkuit m mp., 2023; ukaeBa, ®posnosa, 2018; [dukaeBa, 2023; 3umuua, Memepskos, 2017;
JIrobuna, @ponosa, 2006; Jlrobuna u ap., 2011; Makapesuu u ap., 2024; Dvoretsky, Dvoretsky, 2020;
Evseeva, Dvoretsky, 2023; Namyatov et al, 2023; Noskovich, Dvoretsky, 2024).

LenenanpaBneHHO W HE OJWH TOJA MOAPsA Ha modepexbe 3amagHoro Llmunbeprena m3y4aaoch
[IOBEJICHUE, MUTaHHWE, KOHKYPEHLUS, MUIPAalMU, TPOPUUECKUE CBA3M TaKUX IKUBOTHBIX Kak
oOBIKHOBEHHas rara Somateria mollissima, yaiika Larus sp., NoJsipHbIN niecen Alopex lagopus, MOpXH U
Tronenu (Jlebenesa u ap., 2012, 2018, 2021; Jlebenera, Kodmuk, 2019; Lebedeva, Taskaeva, 2012).

B kxommiekce pabor MMbBU na InumnbepreHe MpHCYyTCTBOBAIM HWCCIIEOBAHUS, B YaCTHOCTH:
M3MEPEHNs HAKOTUIEHHS CTPOHIMA-90 B JTOHHBIX OTIOKEHHAX U OHOTE, 0cOOeHHOCTH akKyMysuu >'Cs
pa3NUYHBIMA THUNAMH JIOHHBIX OTJOXKEHHWH Ha TpUOpEeKHOM wienbde, obpamanock BHUMaHHE Ha
PaIUOHYKIUIBI B TOYBAX TUIIUYHOU apKTUUECKOU TYHAPHI U MOJ KOJOHUEH NTUL B palilOHE POCCUUCKOTO
noc. bapernOypr (Marwumos u ap., 2018; Leppanen et al., 2012).

Ha apxumenare IllnumbepreH, omupasch Ha TEOPUI0 OKEAHWYECKOTo TMepHursinuana |
UUKJINYHOCTh ~ MATEPHUKOBBIX  oOJiefieHeHud, crenuaauctei MMBU u  MAID  wuccriemoBamum
reoMopdosiornueckue NpU3HAKH BO3IAEHCTBUS JIEAHUKOB, UX IETJIIIMALMIO HA MOBEPXHOCTH LIeNb(ha U
nIyO)ke, Ha MOJBOJHOM MaTepukoBod okpamne (3axapeHko u np., 2007; Kazanun u ap., 2005, 2006;
MerepsikoB u 1p., 2023, 2024; Murtses u ap., 2005; [Toroxuna, 2005; [Hununos, 2007; Shipilov, 2010).

[Tomy4eHsl HOBbIE JaHHBIE IO T€OMOP(HOIOrHH OEPETOBBIX JIMHUH Ha apXuIleare, 1 0COOCHHOCTIM
ocagKkoHakoreHus B 3anuBax [ pén-dropn, c-bropa, XopacyrH, B iponmBe CTyp-dropa.

IEOJIOT'Usl, TEO®PU3UKA, HE®TEI'A3 (MAI'J). AxBatopusi BOKPYI apXuieiara
HInunbepren, Onarogapss CBOEMY TEOJIOTHUYECKOMY CTPOSHHIO, TeorpapuecKoMy TOJIOKEHHIO |
MOJIUTUYECKOMY CTaTyCy IIpHUBJIEKaeT BHUMAaHHE MHOTHX TI€0JIOTOB W3 pa3HBIX CTpaH. ['eormoro-
reopu3nuecKkue pabdoThl MPOBOIWINCHL MHOTMMHU cTpaHamu: Poccueit, Hopserueit, CLIUA ®panumei,
I'epmanueit, [lonpmiet, Aurnueit u ap.

IlepBas B MypMaHCKOH 001acTH MOpCKas TeoJoropasBelodHas OpraHu3alus Obula co3laHa B
1972 ronmy. Ilpukaz 06 opranmzanmmu B Mypmancke KOMIUIEKCHOH MOPCKOW apKTHUYECKOW T'€0J0ro-
reodmnueckoit skcneauuun (KMAI'D) noxnucan munuctp reonoruu CCCP, akanemuk A. B. CunopeHko.
WNunnmaropamu ee co3manus ObLIM Takue BBIIArOIIMecs yu€Hble, kak wieH-koppecnonaent AH CCCP,
yied Komnermn Munreo CCCP, mpodeccop B. B. ®eapnckuii, mpodeccop P. M. Jlemenuukas,
mupextop nHetutyra BHUMOkeanonorust, npodeccop u Brocneactsuu akagemuk PAH U. C. I'pam6Gepr.

Mopckas apkTudeckas reosoropaspenounas skcneaunus (MAI'D), npencrasnsas CCCP, a 3atem
Poccuto, ¢ 1973 roma mpoBoauiia B 3TOM PEruoHE KOMIUIEKCHBIE Teo(HU3MUecKre HaOIoaeHus,
BKJIIOUAroNie ceiicMudeckue wucciaepoBanus metogamu MOB OI'T u KMIIB, ruapomarHuTHbIE
M3MEpEeHUsI, HAJBOJHYI0 IPaBUMETPUIO, ceiicMoakycTudeckoe npodunupoanue. JJo 1991 roga mouru
KaXKZIbIi ITOJIEBOM CE30H MPOBOAMINCH Te0(pH3NUECKHE UCCIEI0BaHUS Ha pa3IndHbIX yyacTkax (Kazanun
u ap., 2004-2007). B ocHoBHOM pa®OTBhl HOCHIM PEKOTHOCLHHPOBOYHBIA XapakTep. OTO ObUH
npodUIIbHBIE KOMIUIEKCHBIE TeO0(U3NUEcCKUe HaOII0CHNUS, BKIIOUatoye 24-KpaTHyl0 ceiicMOpa3BeiKy
MOB OIT, rugpoMarHuTHBIE M3MEPEHHUS, HAJBOJHYIO TIpaBHPa3BEIKy, CEHCMOAKyCTHYECKOE
npodunupoBanue, ceiicMopasBenka MIIB, u moHHBI TpoOOOTOOP Ha OTHENBHBIX ydacTkax. Bcero 3a
3TOT Hepuot ObuI0 oTpadorano 109 npoduineit MOB OI'T oOreit aiuHow 16 462 kM.

Pesynbrarer padotr «MAT'D» B iepuoz ¢ 1973 o 1991 rr., a Taxke uccnenopanniit HUU I'eostoruu
Apxkruxu ¥ [onspHol reopnu3nveckoil IKCIEAUINN Ha OCTPOBaX, ObLIM 0000IIEHB B MHOTOUHCIIEHHBIX
nyOimKanusx, HauOojee KpyIHBbIE W3 KOTOPBIX MpeACTaBIstoT MoHorpaguu «Mopsa CoBeTckoi
Apkrukm» (pen. U. C. I'pambepr, 1O. E. Tlorpeounxuii, 1984), «bapeHneBckas mienb(oBas rumTa»
(pen. U. C. TI'pambepr, 1988), a taxxe nuccepraumonnsie padotsl . I'. barypuna (1988),
C. U. lIkapy6o (1997), E. A. I'ycea (2001) u moJiO’)KEHBI B OCHOBY II€pPBOHAYAIBHON OIICHKH
MEPCIEKTHB He(PTEera30HOCHOCTH apxwurienara u TIpUJIeTaroIIeH menbPoBO 30HBI
(«BHUWNOxkeanreomorus» — H). . Jlupmmr, 1989; OAO «MAID» — A.K. boromemnos, 1999;
T. S. ®enyxuna, T. A. Kupunnosa, 2002).



B pesynbraTe nHTEpIpeTanny 1 0000IIEHUS Te0I0r0-Te0(hU3NIECKUX MAaTEpHAJIOB, IOTYYEHHbIX B
paMKax TPOW3BOJACTBEHHBIX W TeMaTHYeCKHMX pabor, ObUIM pa3paboTaHbl NPUHIMIIHAIBHBIC
ceifcMocTpaTurpaduyeckrie U TeKTOHO-TeOJMHaMUuecKue Moenu crpoerns Hopeexcko-I pennanackoro
OKeaHW4ecKoro OacceiiHa u mienbda apxunenara llInmundepreH, OCBelmIEHHbIE B MHOTOYHCICHHBIX
nyomukanusix (boromermoB u mp., 1991; barypun, 1992, 1993; Ilkapy6o, 1999; I'yceB u mp., 2003;
TebennkoB u ap., 2004; Kazanun u xp., 2005, 2006; Hunmiaos u ap., 2005).

[lepBoie ceiicMuueckue padotsl moaudpukanuun MOB IJI Obimn BeimonHeHsl B 1976 r. B Ban-
Maiien- u Uc-¢propae. B 1978 rony B Boctounoit yactu llnunodeprenckoro menbda B nponuse OJIbru
OBLTH TTPOBEICHBI TIEPBBIC OMBITHO-METOMUYECKHE paboThl o MeTomuke OI'T. B xome 3Tux paboT OBLT
BBISBJICH KPYIHBIM aHTUKIMHAIBHBIA 00BEKT, KOTOphIK crienuanictel MAI'D HazBanu Bajgom CokonoBa
(MBanoBa, 1981). C storo Bpemenn MAI'D mepenuia Ha BBIMOJHEHUE CEHCMHUYECKHUX PadOT TOJBKO B
monupukanuu OI'T. OcHoBHO# 00BEM padbor MOB OI'T 6w BemonHeH B 19791988 1T., B pe3ynbrare
KOTOPBIX IPOBEICHO TEKTOHUYECKOe paiioHupoBanue Bocrouno-llnunbeprenckoro mensda, yTOUHEHO
ctpoenue PZ-MZ ocagounoro uyexma, B mporude Onbru BBISIBICH BaJl XWUMKOBA U JHAIUPOBEHIC
CTPYKTYpBI, JlaHa MpelBapuTelbHasl OLEHKA MEePCHEKTUB HE(PTEra30HOCHOCTH BBISBJICHHBIX JIOKATbHBIX
ctpykryp (MBanoBa, 1981, 1989; Myp3us, 1982).

B 1982-1984 rogax mapamiensHo ¢ paboramu MOI'T MAID mpoBoamma paborsr KMIIB.
[To pesynbraTtam 3TuX paboT Oblua ompeeneHa rIyOMHa 3alleraHus] KPUCTAUIMYECKOro (QyHAaMeHTa B
10)KHOU "acTu menbda u nopsinka 11-14 km B mporude Onsru (byp6o, 1982; Mypaun, 1982; Heuxaes,
1983; lepryunos, 1984).

B 1989-1991 roast MAI'D npoomxkuiia peruoHanbhble ceiicMudeckue padotst MOI'T u HCAII B
KOMIUIEKCE C TPAaBUMarHUTHBIMU M T€OJIOTHIECKUMH UCCIIeI0BaHUAMHU. Bo Bpems monessix padbot 1991 r.
Opi1a BemmoHeHa 101 reomormueckast cranmwst Ha FOxHO-IInmumnbeprenckom menbde W MpUlerarmei
yacti  Hopsexcko-I'peHnanackoro  okeaHwmdeckoro OacceiiHa. B pesynbraTte  KOMILIEKCHOM
WHTEpIpPETallii Pa3HOCTOPOHHE oxapakTepu3oBaHo crpoeHue HOxuo-lnunbeprenckoro mienbda,
3amaHoOM  okpaumHbl bapeHneBa Mops u  mpwieratomieil  yactu  HopBexxcko-I'peHnaHackoro
ryOOKOBOJHOTO OacceiiHa. BulaeneHsl TpH riiaBHbIE TEKTOHHYECKHE 00JAaCTH, Pa3InvalolInecs] THIIOM
3eMHOH KOpBI: 00JIaCTh [peBHEH IUIATPOPMBI C TMaJeO30MCKHUMH KOMIUIEKCAMH Ha T'eTePOreHHOM
¢bynaaMeHnTe, nepexoaHas 00J71acTh KOHTUHEHT—OKeaH (pU(TOTreHHas IECTPYKUUS KOHTHHEHTAIbHOU
KOpBI) M 00JacTh OKEaHW4YEeCKOW KOpBI C KaifHO30MCKUM ocaJlouHbIM OacceitHom. B mmatdopmeHHO
o0acTH YCTaHOBIIEHO TMpojoibkeHHe Ha 1menbge [numbeprena BeTBH KalleJOHHI, KOTOpas
MapKUpyeTcs MporudamMu, 3ar0THEHHBIMH JIeBOHCKOM Monaccoii (IlIkapy6o, MBanosa, 1993).

B 2002 roxy nocne necsitunerHero nepepsisa OAO MAI'D B0300HOBHIIA KOMIUIEKCHBIE T'€0JIOTO-
reopu3NUECKUE UCCllefoBanus Ha mmenbgde apxurenara Llnunbdepren. Mopckue rccienoBanus 3anagHo-
nuubeprenckoro menbda B paifoHe mnporuba Atka mnpoBoamnrck HUC «[eopusuk» u HUC
«IIpodeccop Kypennos». Ha nepsom srarne, B centsaope—okTsiope 2002 r. HUC «['eodu3nk» BHIIOIHUI
rpaBuMerpudeckue — 3 5574 m. kM W ruapoMarHuTHeie paboTel — 3 253,186 m. KM, HempephIBHOE
ceficmoakyctrueckoe npodunuporanre HCAIT — 1 115,1 n. kM, goHHOE onpoOoBaHue 69 CT.; Ha BTOPOM
stare, B uroHe 2003 r. — 2 npoduns MIIB obmeit mymnuoit 200 . kM. Ha tpetbem 3tarie, ¢ okTSI0ps 1Mo
nexabps 2003 1. na HUC «IIpodeccop Kypenuos» 6vu10 orpadorano 3400 mor. km npoduneir MOB
OI'T no cetn 10-25%5-10 xm.

Ilo cymectBy, MAI'D Obu1 mnomyueH nepBbld (aKkTHUECKHH MaTepuasn (aHaJIOroBbI),
MO3BOJIMBIIMK ONpEAETUTh CTPOeHHE IIeNb(pOBBIX oOJacTeil apxumenara M BbIABUTH IMPEINOCHUIKH
He()Tera3oHOCHOCTH perroHa. MuTepnperaius celicMopasBeqounbix MatepuajioB MOB OI'T no3eosuiia
BBISIBUTH OCOOCHHOCTH Pa3IOMHON TEKTOHHUKH M YyTOYHUTH CTPOEHUE OCAIOYHOT0 KaiHO30MCKOTo Yexiia
B 30HE cowIeHEeHMs 3amnanHo-bapeHneBckoi KOHTHHEHTANbHON okpauHbl 1 HopBexxcko-I'pennanackoro
Oacceitna. CelCMOT€OJIOTHUECKUI pa3pe3, MOCTPOCHHBIH 10 JIMHUU a-a WIIIOCTPUPYET CTPOEHHUE
TEKTOHMYECKUX JJIEMEHTOB, COCTABIIOMINX CTPYKTYypy H3y4aeMoil wdactu akBaropuu. C BOCTOKa Ha
3amaj, BKPECT NPOCTHPAaHHS KOHTHHEHTAJIHHOH OKpauMHbl M OKEaHHYECKOro OacceiHa, BBIIEISIOTCS
CIIEAyIOIINE CTPYKTYpbl: rpabeH @OpiaHCyHH, 30HA IPEIOKEAaHWYECKUX MIeIb(OBBIX CTYIEHEH,
npejcrabieHHas Teppacamu Knenerra-XopHcyHH u Ilpunna Kapna, nepuokeanmyeckuit ITomopckuii
Meranporud, CTpPyKTypy KOTOpPOTO B pailoHe HCCIeIOBaHUI MpeACTaBIsSeT MPOrud ATKa, 3IEMEHTHI
CUCTEMBI CpeMHHO-0OKeaHnueckoro xpedra Kuunosnya (Kazanun u np., 2000).



B pesynbraTe pernoHanbHBIX KOMIUIEKCHBIX T'€OJOTrO-re0(U3NUEcKuX HccleaoBanni (okomo 12
THIC. TI. KM TIpoduieit) Obliia cocTaBieHa 0000IMIeHHAs MO Te0JIOTHIECKOTO CTPOCHHUS FOT0-3aI1aTHOTO
cextopa llInuubeprenckoro menbda, IpoBeaeHa MPUBA3KA OTPAKAIOIINX CEHCMUYECKHX TOPH30HTOB K
paspe3y riybokoBojHON ckBakuHbl ODP 986, cocraBieHa cxema pailOHUPOBaHHUS OCAJOYHOTO YexJia,
BBISIBJICHBI 30HBI U OOBEKTHI MOTEHIMAIBHOIO HE()TEra30HAKOIJICHHUSI U COCTABIEHA KapTa MEPCICKTHB
He(rerazonocHoctn (Penyxwnra, Kupmmiosa-lIlokposckas, 2005; UYepnmkos, 2007; dexyxwuHa,
neikoBa, 2008). B mpenenax Bocrouyno-llmunbeprenckoro mienbda Ha OCHOBE H3YyUEHHS
pacmpenienieHlss B JOHHBIX OCajKaX YIJIEBOJOPOAHBIX Ta30B M OUTYMOB YCTaHOBIJICHBI JIOKAJIbHBIE
aHOMAaJIMM METAaHA U €r0 TOMOJIOTOB, & TAK)KE TOBBILICHHBIE COAEPKAHUS YITIEBOJOPOAOB B LIEIOM.

Takum 00pa3om, poccuiickue Teosoro-reopu3nyecKkue HCCIeNOBaHUsl B TMPUOPEKHBIX BOAAX
apxurenara npoBOAUIUCH B 2 3tama: B nepuog ¢ 1973 mo 1991 rr. mo 3akazam Munreo CCCP u B
nepBbix gecarwietusix XXI Beka nmo 3akazy MIIP Poccum u 3arem, Pocheapa. M3 poccuiickux
OpraHu3alyii, MPOBOJUBILUX Ie€0J0oro-reodusnyeckue ucciaeqoBaHus B aksatopuu apx. LlnunGeprew,
3HAUUTENIFHYIO PpONIb Wrpasa Mopckas apKThdeckash reojoropasBefounas skcnenuius «MAITD»
(I'. C. Kazanmn, A. I'. Kazanun, J[. I'. barypun, H. M. HBanosa, P. P. Myp3un, T. 5. ®enyxuna,
3. B. Hlunmos, B. A. Tropemuos, B. H. I'masues, C. W. lllkapy6o, T. A. Kupuminosa-lIlokpoBckas,
C. ®. Yepnukos, B. B. lllneikosa, JI. I'. Ocunienko, B. A. T'ony6es, B. C. 3axapenko, E. A. Kpucanosa u zp.).

Kak B mponmiom, Tak U B HacTosllee BpeMsl MEXKIyHAPOTHbIE UCCIEIOBAHUS B BBICOKHX MIMPOTaX
Eppazun u CeBepHOl AMEPHUKHU SIBISJIUCH CTPATETUYECKUMU WU TMEPBOCTEHEHHBIMA MEPOIPUSITHIMHU.
TpaauumoHHo paboTHl MPOBOIWINCH Ha TOOepexbe W Inenbge, a Takke Ha apxurenarax bapeniesa,
Hopgexckoro u Kapckoro mopeit. Koonepaumsst MMBU, MAI'D, IIMHPO u npyrux opraHusanu,
OCYILIECTBISUIACh 0 HAYYHBIM NPOrpaMMaM C HMHCTUTYTaMd M KommaHusmu Hopseruum, ®unnsHany,
I'epmannn, CILA, 1 ¢ MexXIyHApOIHBIMHA OPTaHU3AIHASIMHU.

CerosHsl HallM BO3MOXKHOCTH OOILEHUSI C 3alaJHBIMH KOJUIETaMH OTPaHHYEHBI, HO HaJo0 OBITh B
Kypce coObITHi. B wacTHOCTH, B paMKax «ApPKTHYECKUX TPaHMID) 3allyCTHIN NPEMHIO UMEHH XEpHHUKA
(I'eapuxa) Mona (Myna) (Mohn Prize) 3a Bpimatomuecst 3aciiyTd B HWCCIEIOBAaHUU APKTHKH
(paccMaTpuBaeTcss MEXKIYHAPOAHBIM HayYHBIM KOMHTETOM; YKa3bIBAIOTCS JBa PEKOMEHIYIOMIMX
JKcHepTa-peren3enra). [Ipemust — 310 obuve ycunus akajgeMuu Hayk U uckycctB CeBepHoii Hopseruu,
Apkrrdeckoro yausepcutera Hopsernu (Yuusepcurera Tpomcé) n Hayunoro ¢onna Tpomce.

B xonne uroms 2025 r. B Hyyke (I'pennanawms) mponuio MeponpHsaThe, MOCBSAIIEHHOE BOIIPOCaM
KOPEHHBIX HapOAOB (CEMHHAp 1O B3aWMOCBS3M HAayYHBIX 3HAHUH W TPAJUIMOHHBIX 3HAHUH KOPEHHBIX
HaponoB). Opranuzatopsl: YHuBepcureT bepreHa u Accomuanusi MOJIOABIX IOJIIPHBIX HCCIIe0BaTeNei
(APECS). B 2026 roay, B nepuon 2—5 despais, 3artanuposano nposenenue 20-it Kondepenuuu Arctic
Frontiers («Apktuueckue pyOexn») (tpamunuoHHo B Tpomc€). Ha xoHdepeHImu 3amiaHupoBaHO
7 Hay4yHBIX TEM, OXBaTBHIBAIOUIMX COIHMAJbHBIC M TOJUTHYCCKHE HAYKH, HayKd O 3emile U KHU3HH,
YIpaBJICHUE U 3THKY.
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[TouBsr 3anamnoro llnundeprena SBISIOTCS OJMHUMH W3 CaMBIX TEIUIBIX, C Hambosee TIyOOoKNM
npouaeM M JEATSIIbHBIM CJI0€M CPEId IMOYB JAHHOTO IIMPOTHOTO IMosica KPUOJIUTO30HBI CEeBEpPHOIO
noJiymapusi. B CBsI3U ¢ 3THM, OHM WIPAlOT CYIIECTBEHHYIO POJIb B (POPMHPOBAHUH, NCTIOHUPOBAHUH U
cTaOWiM3aIii OPTaHUYeCKOrO BEIIECTBA, KOTOPOE CHIILHO Au(QEepeHIIMPOBAHHO MO COCTaBY BHYTPH
OTHOCHUTENBHO yOokux npoduineit. KpoMe momHopa3BUTHIX mpoduiieii MouB, B MPUISTHUKOBON 30HE
(hOpMHUPYIOTCS TIEPBUYHBIC MaJOMOIIHBIC TOYBBI, CYIIECTBEHHOE BO3JCHCTBHE Ha COCTaB MEJIKO3eMa
KOTOPBIX OKa3bIBAE€T MaTEepPHall KPHOKOHUTOB — OPraHO-MHHEPAIBHBIX ¥ MHUHEPAJIHHBIX 00pa30BaHUI Ha
MMOBEPXHOCTH JIeHUKA. V3ydeHO OpraHNYecKoe BEIIECTBO PAa3IMYHBIX OpraHO-MUHEPAIBHBIX CTPYKTYP:
[MOJIHOPA3BHUTHIX W MEPBHYHBIX MOYB U KPHUOKOHUTOB. OCHOBHOE BHUMAaHHE YICJICHO HCIIOJIb30BAHUIO
BBICOKOTOUYHBIX WHCTPYMEHTAIBHBIX METOJOB, B YaCTHOCTH, SACPHOTO MarHuTHOTO pe3onanca (13C-
NMR, 1H-NMR).
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[MonHonpoduabHbIE TOYBBI MPEACTABICHBI CIEAYIONMMUA THUIAMH: KPHUO3EMBI, KPHUOTJICE3eMBbI,
KpromeTramopduueckue, Oypo3eMbl, auIIOBHANbHBIC, TOp(dsHble. JlaHHBIE IOYBBI JEMOHCTPUPYIOT
MOIIIHBINA, Pa3BUTHIA MPOQwIb, ¢ TIyonHo#l aktuBHOTO cios oT 30 no 170 cm. Conepikanue yriiepona
OpPraHUYECKUX COCIMHEHUH KOJIeOJeTcs OT MEepPBBIX MPOIEHTOB IO JECATKOB MpOLEHTOB. Yarie Bcero,
9TH NOYBBI NMPUYPOUCHBI K aKKYMYJISITUBHBIM ITO3HLHUSAM pelbeda, XOTs, HEKOTOpble Oypo3eMbl MOXKHO
HaliTH Ha TOPHBIX CKJIOHaX. B ciydae kpmo3emMoB B cpeamHHBIX CR TOpm30oHTax comepikaHue
OpPraHUYECKUX BEIIECTB MOXKET ObITh MOBBIIICHHBIM 33 CYET KPHOTEHHOTO MacCOOMEHa, YTO HEOOXOMMO
YUUTHIBaTh MPH TNPOQUILHONW OIEHKE 3alMacoB MOYBEHHOTO OpPraHW4ecKkoro BemiecTBa. CHEKTPHI
AEPHOI'0 MAarHUTHOI'O PE30HAHCA T'YMUHOBBIX KHCJIOT IOJTHOPA3BUTHIX [TOYB HanboIee pa3HOOOpa3HbI 110
TUIIaM MOJIEKYJSIpHBIX (pparmMeHTOB. B chekTpax sSBHO NPOCIEKHBACTCS apoMaTH4yecKas 4acTb HpU
npeoOnaganuy anudaTHuecKou.

[lepBu4HbIE IOYBBI IPUIETHUKOBOM 30HBI (JINTO3EMbI, OPTaHO-aKKyMYJIITUBHbBIE CEPOTYMYCOBBIC)
Y Ha BBIXOJAX CKaJIbHBIX NOPOA (II€TPO3EMBI, JTUTO3EMbI) COAEPKAT YIIIEPO OPraHUUYECKUX COCIUHEHUM
B JIOJISIX MPOLIEHTa WK oKkojo 1 %, pexe, B ciiyyae pa3BUThIX OPraHOI'€HHBIX TOPU30HTOB, COEPIKaHUE U
3armacel OpraHu4ecKoro BemecTBa HeMHoro Beime. B SIMP criekTpax TyMHHOBBIX KHCIOT Habmromaercs
Oonpiee npeobiaganue anu(aTHUECKUX TPYHIl MO CPABHEHUIO C apOMAaTHYECKUMH, €CIIM CPaBHHUBAThH
YKa3aHHbIC ITOYBEI C HOHHOHpO(l)I/IHLHLIMI/I.

Marepuan KpUOKOHHTOB B TpPCHIMHAX M CTaKkaHax Ha MOBEPXHOCTH JIENHUKOB [peHdwropn u
ANbIEroOHOa CONEPXKHUT OYEeHb HEOOJbIIOE KOJUYECTBO YIJIEpOJa OPraHWYeCKUX COCOUHEHHUH, 3a
HCKIIIOUCHUEM TEX KPHUOKOHHUTOBBIX MATCPUATIOB, KOTOPBIC HAXOAATCA IIOA BIMAHHUECM OPHHUTOICHHOI'O
Q)aKTOpa. FyMI/IHOBbIe 501041 I‘}/MI/IHOHOI[O6HI)I€ BCHIECTBA BBIACIIAIOTCA HC M3 BCEX KPHOKOHHTOB, WA
BooOmIe He BhACIstoTcA. CriekTpsl IMP mocTatodHo OJHOPOIHBI NMPU KpaitHe HU3KOW BBHIPAKEHHOCTH
apOMaTHYECKUX KOMIIOHEHTOB.

Takum 00pa3oM, ¢ MOMOIIBI0 MOJIEKYJISIPHBIX METOJIOB OXapaKTePH30BaHbl YPOBHU MOJIEKYIISPHO-
CTPYKTYpHOH OpraHM3allii OPraHMYECKOTO BEIIECTBA MOYB U MOYBOMOAOOHBIX 00pa3oBaHUi 3amnagHoro
nuubeprena. Y cTaHOBICHO, YTO CUCTEMa OPTaHMUECKOTIO BEILIECTBA YCIOXKHACTCS BMECTE CO CTETICHBIO
pa3BUTUSL MEJIKO3EMHCTOTO TPOQGWIS IMOYB OT IOYBONOJOOHBIX 00pa3oBaHUN K TOJTHOPA3BUTHIM
IIOYBCHHBIM HpO(I)I/IJ]SlM.

Pab6ora Beimonnena npu noagepxxke PH®, npoekt Ne 24-44-00006.

FEOXUMUS OTNOXEHUA ®OHOBBIX O3EP MVPMAHCKOVI OBNACTY
HA NPUMEPE BOJOEMOB MONYOCTPOBOB PbIBAYUIA U CPEQHUI

M. H. Apamckas'?, 3. U. CnykoBckun'

"Mucturyr npobnem npomeinuienHoi sxonorun Cesepa KHI| PAH, r. Anatuter, Mypmanckas 06aacts, Poccust
polina.adamskaya@bk.ru
2AnatuTckuil Gpumman MypMaHCKOrO apKTHIECKOTO YHHBEPCHUTETA, I. AIaTUTEL, MypMaHckas 061acTs, Poccus
@polina.adamskaya@bk.ru

HccnenoBaHne KOJOHOK JIOHHBIX OTJIOKEHHH BOJOEMOB IpeicTaBisieTr co0oi 3ddekTuBHBIN
WHCTPYMEHT PEKOHCTPYKIMH KIMMAaTHYECKHX W JaHamadTHO-reorpaduyeckux M3MEHEHHH O3€PHBIX
9KOCHCTEM M IPUJIETAIONINX TEPPUTOPHIL, @ TAKKE B OLIEHKE UX HIKOJOTUYECKOIO COCTOSHUS B YCIOBMAX
MIPOMBIIIUIEHHOTO 0cBoeHMsI MypmaHckoit obnactu (layBansrep, 2012). OmHUM U3 OCHOBHBIX MOAXO0/I0B
K aHAJIN3Y COCTOSIHHSI BOJIOEMOB SIBIISIETCS TEOXUMUYECKUI METO/I, TIO3BOJISIONINI BHISIBUTH OCOOCHHOCTH
MUTPALUU U HAKOIUICHHUS] XUMHUYECKUX 3JIEMEHTOB B JOHHBIX OTJIOKEHHAX. Lleas paboThl 3akitodaeTcs B
OTIpeJIeJIEHNH CO/ICPKaHMs TIIaBHBIX 3JIEMEHTOB B COBPEMEHHBIX ocankax o3ep CkopbeeBckoe, Kpaiinee,
Jloxu, IMuteeBoe, Kapxy u IlopomneitoH, pacmoioKeHHBIX Ha TOJyocTpoBax Pribaumii m Cpemnuit, a
TaKe B YCTAHOBJIGHUHM B3aWMOCBSI3U WX paclpesielieHus] ¢ BeAyIIMMHU (hakTopamMy CEAMMEHTAINH JIIsS
(OHOBBIX TEPPUTOPUI — T€OJIOTHYECKHM CTPOSHHEM M KITMMATHYECKUMH 0COOEHHOCTSMHU.

Ot6op mpoO MJOHHBIX OTIOXKEHWHA mpoBoawics B JserHuil mepuon 2020 m 2024 1r. C
WCITOJIB30BaHUEM MPO000TOOpHUKA cucTeMbl CTorxeiimMa u gHouepmnarens Dkmana-bepmxa. MomHOCT
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MOJYYEeHHBIX Mpo0 coctaBuia oT 25 mo 35 cm. JlabopaTopHble ucclenoBaHUSI MPOBOAMINCH Ha Oaze
Wucturyra reomormu Kapensckoro mayunoro mentpa PAH (r. IlerposaBozck). ['maBHBIE 3meMeHTHI
(okcumer Si, Ti, Al, P, Mn, Mg, Fe, K, Na, Ca) ompenmemsumice ¢ TpUMEHEHHEM pEHTTEH-
¢yopecuentHoro crnekrpomerpa Mapku ARL ADVANT’X (Thermo Fisher Scientific). Onpenenenue
[IIIT mpoBOANIIOCH BECOBBIM METOJIOM IIOCIIe HAarpeBaHUs HCCIEAyeMBIX 00pas3loB B My(enbHON medn
no Ttemmeparypbl 500 °C. bonee moapoOHas MeTonWKa MOATOTOBKH TPOO W OMHCAaHWE METONIOB
nabopaTopHBIX HcclienoBanuil npenctasiensl B padote T. C. lenexosoit u ap. (2020). [Ipumenenue u
uHTEepnpetanus reoxummdeckux uHIekcoB (CIA, THTaHOBBIM MOAYNb, JKEIE3HBIA MOAYIb,
TUAPOIN3aTHBI MOYJb, KaIMEBBIM MOMYIb) ToApoOHO omucanbl B padorax E. B. Ckmsaposa (2001),
A. 3. FOnosuua u M. I1. Katpuc (2011).

Opos3usi mopoJ BOAOCOOPHBIX TEPPUTOPHUN CIOCOOCTBYET MEPEHOCY CHIIMKATHBIX MHHEPAIOB B
BOJOEMBI M WX TOCJIENYIOIMIEMy HAaKOIUIEHHIO B JOHHBIX ocankax. B pesymprare snemeHTtsl Si m Al
CTaHOBATCS JTOMHHHPYIOIMME KoMIoOHeHTamu ocankoB (layBambrep, 2012). OCHOBY XHMHYECKOTO
COCTaBa JOHHBIX OTJIOKEHHH HMCCIEIYeMBIX 03Ep COCTaBISIIOT OKCHABI KpeMHHs — coaepxkanue SiO;
konebnerca ot 49.4 no 59.5 % Ha n-oBe Pribaumii u ot 55.2 no 60.3 % na m-ose Cpeauuii. Ocagku
03. Jloxu XxapakTepu3yroTcs NOBBIICHHBIMU KOHIEeHTpauusamu Al,Os (o 14.2 %) u P2Os (1o 0.6 %), uTo,
BEPOSITHO, CBs3aHO C BhlleTauuBanueM Qocdaronocubix mnopox (Herpyuma u ap., 1993). Huskue
srauenus [IIIT (7.2 %) npu conmepxkanuu SiO», O1M3KOM K Kiapky 3eMHoi kopel (Wedepohl, 1995),
YKa3pIBalOT Ha TpeoliamaHue MuHepaidbHOW coctapistonieii (Cyberro, 2009). B ormuuawme ot storo,
JIOHHBIE OTJIOKEHUS IPYTUX U3YyYCHHBIX BOJOEMOB OTHOCSTCS K opraHo-cunmkatHomy tuny (LLlenexosa
u ap., 2020), ¢ nmomeir INIII 24.2-35.2 % wu comepxkanuem SiO; 41.4-59.7 %, 4TO TOBOPUT O
3HAYUTEJIFHOM BKJIaJi€ OPIraHUYECKOrO BEIECTBA.

Poct xonmentpamuit AlbO;, KoO m Na,O ¢ rmyOuHON B ocamkax psmga o3ép (CkopbeeBckoe,
Kpaiinee, Kapxy, IlutseBoe) xoppenupyer ¢ yBennueHueMm rimuHuctor paknuu (0.05-0.001 mm), uto
yKa3bIBaeT Ha MOCTCEAMMCHTAIIMOHHYI0 copTupoBKy Matepuana (Loring, 1991). B o3. I[loponemion
HabroaeTcs NPOTHUBOIOJIOKHAST TEHICHINS, BEPOSTHO OOYCIIOBIICHHAS PAa3IUYMsIMUA B THUAPOJUHAMUKE
U OCOOCHHOCTSIX CEIMMEHTOTeHE3a.

st yTOuHEeHHsl TeHe3Wca MPOBEICHBI Pacu€Thl TEOXUMHUYECCKUX HHIEKCOB JOHHBIX OTIIOKEHHN
03¢Ep monmyocTpoBoB Pribaunii u Cpennuii, a Takke nopoJ BogocOOpHBIX KoMIulekcoB (COpoxTuH u ap.,
2022). Ilo momynro »xenesucroctu (FOmoBmu, Karpue, 2001) OONBIIMHCTBO OCagKOB OTHOCATCS K
HOopManbHO-kene3ucTeiM (JKM = 0.20-0.60), 3a uckimrouenuem o3. Jloxu (OKM = 0.75), rne, BeposiTHO,
MPUCYTCTBYIOT JIOKAQJbHBIE >KEJIC3UCTHIE IENUTh.. MUHEpaNnbHBIH COCTaB OcagkoB o3ep Pribaubero
MOJyoCcTpoBa ONM30K K TJMHUCTBIM CIAHLAM CKOpOeeBCKOM cBHUTH, a B 03. Jloxu — K HX
CyIbhUANZUPOBAHHBIM pa3HOCTsIM. [To naHHBIM HHIEKca KanueBoro Moy (KM = 0.13-0.21) ocHoBHOE
BJIMSIHUE HA COCTaB OCAJIKOB OKAa3bIBAIOT TUAPOCIIOJBI U XJIOPUTHI C y4acTHeM raruokiasza (CKiIspoB u
ap., 2001). Ha n-oBe Cpennuii ocaaxu o3ep Iloponemton n Kapxy KoppenupyroT ¢ THAPOCTIOAUCTHIMU
MEJINTAMU TTOPOTIEIIOHCKON CBUTHI, a JIOHHBbIE OTIOXKEHHs 03. [IuTheBoe — ¢ XJIOPHUT-CEPHIUTOBBIMU
CllaHLaMU KysakaHckoil cBuTsl (Herpyma u ap., 1993).

3navyenust uHAekca BoiBeTpuBaHus (CIA > 70) orpaxaioT GOpMHpPOBaHHME OCAJAKOB B YCIOBHSX
XOJIOZHOTO TYMUJHOTO KJIMMaTa ¢ TEHACHIMEH K MOTEIUICHHIO, BHIPA)KEHHON yMEHBIIEHHEM 3HAaYeHUH
WHJIEKCA K BepXHEH JacTu KoJoHKH. CpeqHue 3Ha4eHUS TUIPOIU3aTHOTO MOy s 3penocT (I'M < 0.43)
CBHUJIETENBCTBYIOT O MPEUMYILECTBEHHO JIOKATbHOM HaKOIUIEHUH MaTepuaia NPy aKTHBHOM XHMHYECKOM
BeiBeTpuBaHuM (CKIsIpoB u ap., 2001).

PaGora mpowmsBogmiace Mpu MOANEPKKE M B paMKax peanmsanuu mpoekra PH®24-17-20006
«DoHOBBIE 03epa ApPKTHUECKOW 30HBI MypMaHCKOW O00JacTH: THAPOXUMUS, AHOMAIHH TSDKEIBIX
METaJUIOB ¥ MUKPOIIJIACTUK KaK HOBBIM TUI 3arpsA3HEHUs BOJIOEMOB MUPA».
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OLIEHKA NOTOKOB YIMEKWUCINOro rA3A B CUCTEME BOJA-ATMOC®EPA U COCTOAHUE
MOPCKOW KAPEOHATHOW CUCTEMbI BO ®bOPLAX 3AMALHOIO LWMUUBEPTEHA

H. K. AnekceeBa, A. J1. HukynuHa, f. B. LLisen, T. H. Epemeiiko, E. B. BnowkuHa, U. B. PbixoB

ApPKTHYCCKHUI U aHTAPKTHYCCKHI HAYYHO-UCCIICI0BATEILCKUN HHCTUTYT, T. CankT-IletepOypr, Poccus
nkalekseva@aari.ru

B rio6ansHOM 1ukie yriaepona pois yriekucnoro rasa (COz) BeI3BIBAET HHTEPEC CO CTOPOHBI €TO
BJIMSIHUSI HA paBHOBECHE MOPCKOW kapOoHaTHOH cucteMbl. [loBeimenue copepxkanus CO, B aTMocdepe
cHiKaeT pH okeaHa M BbI3bIBa€T MAcCIITAOHBIE CABUIM B XMMHUYECKOM COCTaBE KapOOHATOB MOPCKOM
BOJIbI, KOTOpPBIE MOTYT NPHBECTH K JajlbHEWIIeH MepecTpOMKEe MOPCKOM 3KOCHCTEMbI M INPHBECTH K
3aKHUCIIeHUI0 okeaHa. [I0TOK YrieKHcioro rasa Ha TpaHHWIle OKeaH—aTMocdepa OOYCIOBIEH pa3HHIIEH
NapIUagbHOrO JaBleHHUS YTJIEKHCIOro ra3a B NMPHUBOAHOM CJIo€ aTMoc(epbl W MOBEPXHOCTHOM CIIO€
BOJIBI, 2 CKOPOCTh €r0 HaNpsAMYFO 3aBUCHT OT CKOpocTH BeTpa (Artioli Y., 2012).

Hccnenosanust nmorokoB CO; B cucteme Bopa-atMochepa U KapOOHATHOW CHUCTEMBI B 3aJIUBaX
3anagnoro llmuiGeprena ObITM TPOBEIACHBI C IENBIO OIEHKU COCTOSHUSI MOPCKOH DIKOCHUCTEMBI B
COBPEMEHHBIX YCJIOBHAX U3MeHeHUsI ApKTHKH. Dropael 3anmagnoro LInundeprena pacioioKeHb! B 30HE
AKTUBHOTO B3aMMOJEHCTBUSI NPUTOKA TEIUIBIX M COJICHBIX AaTJaHTHYECKHUX BOA M IOCTYIUICHUS
apKTHUecKoi Bojabl u3 bapeniniera mops. Palion wuccnepoBanus Brirouaer Mcdbopn — oauH u3
KpynHeWmmx (GpopaoB B ApKTHKE W BTOpod mo anuHe Ha apxunenare Llmunbepren, u ['péadnopn —
OTHOCUTENFHO HEOONBLION (hbOpA, PACIONIOKEHHbIM Ha 10KHOH cTtopoHe Mcdbopna, Hemaneko oT ero
ycths (bnomkuna E. B., 2018). B xoae 3KCHeAMIIMOHHBIX WCCIEAOBAHMMA 3aJIMBaX OBLUIN BBHITOJHEHBI
OKEaHOJIOTHUECKHE U THAPOXUMHYECKHE paboThl: OTOOp MpPOO MOPCKOH BOJBI HAa CTaHAAPTHBIX
TOPU30HTAX U aHAINU3 00pas3loB B XMMHUKO-aHAINTHYECKON TabopaTtopuu Poccuiickoro Hay4yHOro HeHTpa
Ha apxunenare Llnunoepren (PHLL).

WzyueHbl (QHU3UKO-XUMHYECKHE TIapaMmeTpbl BOJbI, TakWe Kak oOmias 1menoyHoctb, pH u
napuuansHoe aasnenne CO2(pCO») B Boae u armocdepe. dns onpenenenust pH ncnonb3oBanack mkana
NBS u n3mepenus BbIIONHIIHMCH Ha slabopatopHoM pH-merpe Mettler Toledo. KanuGposky npubopa
MPOBOAMIH 10 TpéM OydepHbiM Toukam 4,01; 7,00 u 9,21 ¢ UCIONB30BaHUEM CTaHIAAPTHBIX Oy(pEepHBIX
pactBopoB. Jlist onpeneneHus o0IIel MEeN0YHOCTH BBIOIHSIIOCH MIOTEHIIMOMETPHYECKIM THTPOBAHHEM
poObl pacTBOPOM cosiHOM KucioThl 0,02 H. ¢ OAHOBPEMEHHBIM MPOITyCKaHUEM Yepe3 TUTPYEMYIO TPoOy
moToka cBobomHoro oT CO, BO3ayXa 10 TOYKH dKBUBajJeHTHoCTH 5,4-5,5. KoMmoHeHTH KapOOHATHOM
CHCTEMBI (paBHOBECHOE TapluaabHOE naBiieHne yriaekuciaoro raza pCO,, THAPOKApOOHATHHIN HOH
HCOs", kap6onarubiii mon COs*), a TakKe CTENEHb HACHIIEHHOCTH BOJIBI AparOHUTOM Qar M KAIbIUTOM
Qca Ob11H paccuntansl B mporpamMme «Program Developed for CO2 System calculations» (Robbins L. L.,
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2010). HampaBneHnue MOTOKa YTJIEKMCIOTO Ta3a B CHCTEME «Boaa—aTrMoc(epa» OBUIO pacCUyUTaHO C
WCTIONb30BaHNEeM KyOmdeckol mapamerpusannu BanamakoBa (Wanninkhof R., 2014), B xoTopo#t mis
pacdera UCTIOIB30BAIMCH JaHHBIE O MAPIHAIBHOM JaBleHNH yrieknucioro ra3a (pCO,) B Bome, CKOPOCTH
BeTpa 1 napuuansHom nasieHun CO; B aTMocdepe.

O6mias mIeNIOYHOCTh B 3aMBaxX M3MeHseTcs B npeaenax 1500-1970 mxmons/nm>. Hanpumep, B
samuBe Mcpopn cpemHue 3HadeHMs OOLIEH MIETOYHOCTH COCTABISAIOT 1798 MkMoms/nm®, B 3anmse
Ipéudropn — 1831 mxmons/nm®. Takoe HW3MEHEHHE BEIMYMHBI ILIENOYHOCTH MOKHO OOBSICHHUTH
MOCTYIUIGHUEM TEPPUTCHHOTO CTOKA PEYHBIX JOJIMH U JISAHUKOBOTO CTOKA, YTO CIIOCOOCTBYET aKTHBHOMY
JUHAMHYECKOMY CMELICHHI0 MOPCKHMX M IIPECHBIX BOJ B IIOBEPXHOCTHOM cJio€ 3anuBoB. CpenHue
3Hauenus: pH cocraBmsimu 8,1 miust oboux 3anuBoB. llapruanbHoe AaBlIeHUE YTICKHCIOrO rasa B BOJC
BapbupoBanochk oT 200 mo 539 mxatM. B 3anuBe ['péndropa KoHLUEHTpaWMU MPOTYKTOB AMCCOLUAILNU
YTONbHON KHCHOTHI B BHae rumpokapbonHatoB (HCO;) m xapbomaroB COs” B cpemHEM COCTaBISUIA
1533 mxmons/am® (HCO3Y) 1 106 Mxmons/am?® (CO5Y). B 3amuBe Ucdpopa cpennye 3HAY€HNs COCTaBISIOT
1534 mxmons/am® (HCOs) u 101 mrmons/am® (CO5). TToBepXHOCTHBIN C€JIOM MOPCKOM BOIBI ObLI
JOCTATOYHO HACHIMIEHUs aparoHuToM (mpu Qa>1), Takas cpega OIarompusATHO CIIOCOOCTBYET
oOpa3zoBannto kapboHara kampnus (CaCQOs), pakoBUH U ckeneToB. CTEleHb HACHIEHUS MOPCKHX BOJ
aparoHuToM (Qar) cocrasisuia 1,5. [To nanueiM 3a aBryct 2023 r. notok CO; B cucreMe Bojia—aTMocdepa
B 3aymBax 3amagHoro IlInunbeprena (Mcdvopn u I'péHdbopa) okazaiuch HUXKE 1O CPAaBHCHHUIO C
oleHKaMu, ToaydeHHbiMH s Temmuidbopaa (—11...—17 mMmons M 2cyT ') a1 MrOHs—Hayana aBrycra
2017 r. (Ericson Y., 2019), HO OJIM3KMMH K OIICHKaM, MOJYYCHHBIM HAMH B HCCICAYEMBIX 3aJIMBaxX B
cenrs6pe 2022 1. (—0,2...—1,9 mmons M 2cyt!) (Alekseeva N., 2023). B nernue cezonsr 2023 u 2024 .
HE HaOJIIOJAIoCh 3HAYUTEIBHOM pa3sHULBI B PACHPEACICHUM BEJIUYMH IapaMeTpoB KapOOHATHON
cucreMsl Kak B 3anuse Vcdwopn, Tak u B 3anuBe I'péHdbopa, a MOoMydeHHbIE JaHHBIE B LIEJIOM HMEIOT
CXOAMMOCTb C JaHHBIMH, MOJYyYEHHBIMH B JieTHe-OoCeHHUH ce30H 2022 r. IIpenBapUTEeNbHO MOXKHO
3aKIIIOYHUTh, YTO MOpcKas cucrema 3anuBoB Hcdvopa m ['péudropa xapaktepusyeTcss JOCTATOUHON
OydepHOHl €MKOCThIO B OTHONICHWHM 3aKWCJICHUS OKeaHa, ompeneinseMoll mo ¢akropy Pesens
(Egleston E. S., 2010), koTOpBIil B UCCIIEAyEMBIX 3aIMBaX COCTABIsIET 12, UTO yKIaJbIBAeTCs B TUAMA30H
8—20 nmpUHATHIX HOPMAIbHBIX 3HAYEHUN JJ11 MOPCKOU BOJBI.
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BO3AENCTBUE MOHOCOEPHbIX B03MVI:I.I,EHVIVI HA BO3MYLLEHHOCTb GPS CUrHAIOB
MO AAHHBIM HABJIIOOEHUW HA APXUMNENATE LWNAUBEPIEH

B. B. Benaxosckun', 0. U. Arogkuna’, 4. Mxun2, B. Munow?

TlonspHblii reopu3MIecKuii MHCTUTYT, T. AaTHTHL, MypMaHcKas 0651acThb, Poccns
2yuusepcuret Ocio, r. Ocino, Hopserns
belakhov@mail.ru

[TpoBeneHa olieHKa BIUSHUS Pa3IHMYHBIX TUTIOB BHICOKOIMIMPOTHBIX HOHOCHEPHBIX BOSMYILCHUN Ha
poct cumHTHWULLIIHMNA curHadoB GPS cmyTHHKOB C mMcmonp3oBaHWeM MaHHBIX B oOcepBaropuu [1I'U
“Bapenu6ypr” u cranuuu Ny-Alesund (apxunenar IllnuuGepren). Jlns ompesnesieHHsl THIIOB
HMOHOC(EPHBIX BO3MYILUEHHH MCIOJIb30BAHBl ONTHYECKHWE HAOMIONCHMS TIOJISIPHBIX CHSHUH, IaHHbIC
pagapa HekorepentHoro paccesHuss EISCAT 42 m, nanusie cnytHukoB DMSP mo 3apspkeHHBIM
yactunaM. Ha ocHoBe anammza ganHbix 3a 2010-2021 rr. mokasaHo, 4ro HauOojiee CHIBHBIA POCT
¢$a30BOrO MHIEKCAa CUMHTHUIALUN HNPOUCXOAUT B MepUox cyOOypb, B MEPHOA IMOSBICHHS AUCKPETHBIX
nyr monsipHeix cusiHuiA. PCPs (polar cap patches — “martum” moysipHON WIANKW), CBSI3aHHBIE C
BO3MYyIIeHUsIME HOHOC(heps! Boime 200 KM, MPUBOAAT K MeHee 3HauyuTenbHbIM GPS CrUHTHIIAINM.
Cpasuenne ypoBHs GPS cumHTHIISATINI ¢ MHAeKkcamu reoMarauTHOU akTuBHOCTH (IE, AE, PC, SYM-H)
MOKa3bIBaeT CWJIBHO HEIWHEHHYI0 CBS3b. DTO TOBOPUT O TOM, 4yTO ypoBeHb GPS cuumHTHIIAIMIA
ompeeseTcs JOKAIBHBIMU IIpoLieccaMy B HOHOCepe.

Hccnenoanue BBITIONHEHO 3a cueT rpaHta Poccuiickoro Hayunoro ¢onma (Ne 25-17-20038,
https://rscf.ru/project/25-17-20038) u rpanta MuHHCTEpCTBa 00pa30BaHus M HAYKH MypMaHCKO# 00IacTH.

NEPCNEKTWUBbLI UCMONb30BAHWA MAJIbIX [TAPYCHbIX CY10B
Ana 3KCNEAUUMOHHbIX UCCNENOBAHUU LUNMULBEPTEHA

H. W. Benses', A. C. HegowmBun', M. B. Ceprees? K. I'. CMupHoB?

"Hay4no-uccienoBaTensCkuii EHTp MOPCKUX dKcneauuuid, r. Cankr-Iletepbypr, Poccust
Tlonspuas MOpCKast reosioropassenounas sxcneauius, r. Cankr-IletepOypr-r. Jlomonocos, Poccust
3 APKTHYECKHI ¥ aHTAPKTHYECKUI HAYYHO-HUCCIIEA0BATENLCKAN HHCTHTYT, T. Cankr-IleTepbypr, Poccus
info@marinexpedition.ru

Mautsie napycusie cyaa (MIIC) — sto cyna pasmepom ot 15 1o 30 meTpoB, BogonsmenieHneM 15—
100 TOHH, OCHOBHBIM JBHXHTEJIEM KOTOPBIX SBISETCS TapyCHOE BOOPYXKEHHE, a MEeXaHWYEeCKHi
neuratenb MoOMHOCTBI0 30-300 kBT wurpaer aumib BCIIOMOraTeidbHYH) pPOJb U HCIOJNB3YETCS MIpU
MaHEBPHUPOBAHUU B Y3KOCTSX, ITBAPTOBKE U MPH JIBUKEHUU B OE3BETPEHHYIO MTOTOY.

OrneHnBasi MEPCIEKTUBBl HCIIOJIB30BAHUS MaJlbIX MAapYCHBIX CYAOB JJIS MPOU3BOJICTBA HAYYHO-
UCCIIEIOBATENbCKUX PAabOT, KOPPEKTHO CpaBHUBATh MX, mpexne Bcero, ¢ Maueimu HUC 1o
Kiaccupukanuu PykoBoJICTBa 1O THAPOIOTHYECKUM paboTaM B okeaHax u Mopsx (Pykosoactso, 2016).

['maBHBIMM TPEeMMYIIECTBAMH MaJlbIX HapyCHBIX CYAOB IO CPaBHEHUIO C MalbIMH CYAaMHU C
Mexanndeckum nsurareneMm (Hemommusun A. C., 2025) gBnsioTcs MX NMPaKTUYECKH HEOTpaHUYEHHAs
MOPEXOIHOCTh W BBICOKAS SKOHOMHUYHOCTH. JlaHHBIE NperMyIIecTBa JAIOT MalbIM IMapyCHBIM CyJdam
BO3MOXKHOCTD TUIABATh U BBIMOJIHATH HAYYHO-UCCIIEA0BATEIbCKIE PA0OTH MPAKTUUECKH B JIFOOOM paiioHe
MupoBoro okeaHa. 11 HecMOTps Ha TO, YTO MaJlble TTApPyCHBIE Cy/a IUIAaBalOT 0 BceMy MUpPOBOMY OKeaHy
kak Oonbire HUC, ux ypoBeHb SKCIUTyaTallMOHHBIX PacX0/I0B COOTBETCTBYET YPOBHIO PACXOA0B OOBIYHOTO
CyJHA aHAJIOTUYHOTO pa3Mepa. A pacxo/bl Ha CTPOUTEIHCTBO MaJlbIX MApYCHBIX CY/I0B M (PMHAHCUPOBAHHUE
IKCIEeUITMOHHBIX TIABAHWH Ha HHUX B JICCATKU pa3 MEHbIIIe pacxo1oB Ha 6onbimue HUC.

Takxke TOCTOMHCTBaMHU MaJIbIX MapyCHBIX CYJIOB ABIISIOTCS:

1. bonpmiast aBBTOHOMHOCTB M JAbHOCTD IUTABaHUS: OONBIIYIO YacTh MyTH Majlble TApyCHBIE Cy/a
JIBUTAIOTCSI TIOJ MapycaMH, a 3Ha4MT JIBUraTellb UCIOJIb3yeTcs Mano M pacxod I'CM He3HauMTenbHBIN.
ABTOHOMHOCTb MaJIbIX NAapyCHBIX CYJOB ONPEIENAETCS, B OCHOBHOM, 3allaCOM €/bl M BOJBI, a TAaKXKe,
yCTaJIOCThIO KUMaxa u cocranisiet 30—40 cyTok.
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2. Bricokass MaHEBpEHHOCTb U YNPaBISIEMOCTH: TMO3BOJISIET MaHEBPUPOBATh B HEMOCPEICTBEHHON
OJIM30CTH OT HABUTALIMOHHBIX ONACHOCTEH 1 OT KPYNHBIX IJIaBy4UX 00BEKTOB — CYyZI0B, alicOeproB M Ip.

3. BO3MOXHOCTH TTaBaHUS 1O MENKOBOABIO: Maible IMapyCcHbIE Cyda 00JamalT TIyOOKHM
0aJIaCTHBIM KWJIEM U CaJsITCs Ha MeJb MMEHHO M. B mogaBmstomeM OONbIIMHCTBE CIIyyaeB MocaaKa Ha
MeJIb He INPUBOIUT K IOBPEXACHUIO OOIIMBKY M CHJIOBOTO Ha0Opa KOpIlyca, a CHATHCS C MEIH Majble
HapycHbIE CyZa MOTYT CaMOCTOSATEIIBHO.

4. Bricokas A0S HAYYHOTO COCTaBa B JKMUIIAXKE: BMECTUMOCTH MaJloro mapycHoro cyaxHa 10-20
YesoBek. M3 Hux 3 denoBeka — KOMAaHIHBIN COCTAB U3 OIBITHBIX MOPSIKOB BBICOKOM KBan(uKaryy. OcTaibHble
YIEHBI KUIIAKA — YUECHbIE, IPOLIEIINE HAYaIbHYIO [IOJrOTOBKY I10 YIIPABICHHIO IAPYCHBIM CYIHOM.

5. Manas mIyMHOCTb: OTCYTCTBYIOT WIyMBI OT paOOTaloOLIero JABUTATENI M BPAILAIOMIECrocs
rpebHoro BuHTAa. Hu3kuii ypoBeHb MOIBOIHBIX IIYMOB, HEOOXomuM st 3(GQGEeKTUBHON paboTHI
THIPOAKyCTHYECKHX CPEINCTB HAOMIONCHMs, O€33ByYHBIX HAONIONEHMH 3a KUTAaMM U MUHHMMAJBHO
BO3/IEMICTBYET Ha MOPCKYIO OHOTY.

6. IIpakTHUECKH OTCYTCTBYET COPOC CTOUHBIX BOJ U BEIOPOC BBIXJIOMHBIX Ta30B.

7. Cnaboe BO3MYyIIEHHE MOBEPXHOCTHOTO CJIOS: MCKAXXEHHS, CBA3aHHBIC C HApYLIEHUEM TOHKOM
CTPYKTYPHI IIOBEPXHOCTHOT'O CJIOSI KOPIYCOM CY/AHA M KHWJIbBAaTEPHOH CTpyeil, Ha MajloM MapyCHOM CyIIHE
HaMHOI'O MEHbBIIIEC, YCM Ha CyJJaX C MCXaHUYCCKUM JIBUTATCIICM.

8. Huzkwmii (1,5-2 M) GopT, MO3BOJAIOMINN BO MHOTHX CIy4asx OTOMpaTh MPOObI U OMEPHPOBATH
npubopaMu 0e3 HeoOXOAUMOCTH UCIIOIb30BAHMS TOIbEMHBIX MEXaHI3MOB.

9. YmpolieHHbsle aAMUHUCTpAaTUBHBIE U HABUTAIIMOHHBIE Mpolieaypbl. Ha cyna ¢ HekoMMepUyecKuM
cTaTycoM (MaJIOMEPHOE CYAHO JJIsi HEKOMMEPUECKOTO MCIONB30BaHMA, MPOTYJIOYHOE CYAHO — pleasure
craft, non-commercial vessel) He pacmpocTpaHseTcs AEHCTBHE MHOTHUX MEXIYHAPOJHBIX MOPCKUX
koHBeHIMi. [lourn HuKorma He TpeOyercs JONMAaHCKas MPOBOAKA. MUHUMAIBHBIM Ha0Op CYIOBBIX
JOKYMEHTOB: CYJIOBOM OHJIET, CyIOBast pOJib, pa3pelieHUe Ha CYI0BYIO paAHOCTAHIIUIO.

VY>ke HaKOIUIeH JOCTaTOYHO OOJBINOW OMBIT MCIONB30BaHMS MAIIBIX MAPYCHBIX CYJOB B Ka4eCTBE
HayYHO-UCCIIEJIOBATENhCKIX, B TOM YHCIIE B TIPUTIOISIPHBIX paiioHax (I'aBpmmo M. B., 2018).

OCHOBHBIMU OrpaHM4YMBarOIINMHU Q)aKTOpaMI/I JJIA OCHAIICHUA GOHBHH/IHCTBH MaJIbIX IAapyCHBIX
CyaAOB HAYYHBIM M TCEXHOJOTHYCCKHUM O60py,[[OBaHI/I€M ABIIIIOTC HUX HC6OJ]I)HII/IC BMECTUMOCTh U
9HEPro00eceueHHOCTb.

Bmecte ¢ Tem, B HacTosIIee BpEMSl CYIIECTBYeT MHOIO HpuUOOpOB rabapuToM, BECOM H
3HepFOHOTpe6.HeHI/IeM BIIOJIHE MOAXOAAIIMMH JJid HUCIIOJIB30BaHHA Ha MaJIOM IMapyCHOM CYJHC. Taxxe
HaMH TPOBOJSATCS HAayYHO-HCCIEAOBATEIILCKUE M OIBITHO-KOHCTPYKTOPCKHE PabOTHl MO CO3AaHUIO
KOMIIJICKCa HayYHOI'O U TE€XHOJOTMYECKOro 00OpYAOBaHMSA, U Pa3paboOTKe COOTBETCTBYIOIIUX METOOB,
MpeIHa3HAYCHHBIX I TTy00KOBOIHBIX (10 6000 M) oxeaHorpaduueCKUX MCCICIOBAHUN ¢ OOpTa MaJIbIX
(B TOM 4HCIIe TAPYCHBIX) CY/IOB HA OCHOBE aBTOHOMHOTO BCIUTBIBAFOIIIETO OYsI.

OnHuM 13 nepcneKTUBHbIX pailoHoB npumenenuss MIIC sBnstorcst npuOpesKHbIe BOABI apXurenara
[nunoepreH, Bxmouas Bech 3anaaneiii Lnunoepren, 3emmto [punna Kapma, octpos bapeniia, octpos
Ok, 3emito Kopons Kapna u CeBepo-BocTounyro 3emito.

Mansle mapycHble CyAa MOXXKHO 3aJ€HCTBOBaTb HE TOJNBKO IS LIMPOKOTO  Kpyra
okeaHorpaguueckux padboT (B ToM uucie ais nposeaeHust CTD-30nanpoBanuii, TOCTaHOBKH HEOOJIBIINX
ABTOHOMHBIX JIOHHBIX CTaHIIMi, 0TOOpa Mpo0 BOJMBI), HO M B JPYTHMX HAYYHBIX IIEJSIX, TAKUX KaK OTOOD
po0 BEpXHHX JIOHHBIX CJIOEB, HCCIEAOBAaHUS MOPCKON M MPHOPERHON (opbl U (ayHbl, MOHUTOPUHTA
YPOBHS 3arpsiz3HeHHN. ApoOannio BO3SMOXKHOCTH BBITIOJHEHUS TAKUX paboT JAaxke Ha COBCEM HEOONBLINX
MIIC 6buta BITIONIHEHA HAMU B akBaTopuu mpoinBa beépkesyna @unckoro 3amiBa. Kpome toro, MIIC
MOTYT 3(1)(1)6KTI/IBHO HCIIOJIb30BaThCA IJIA TOYESUHOU 336p0CKI/I 1 3BaKyallyuM IOJIEBBIX OTPAJOB I'€OJIOTOB,
OPHHTOJIOTOB, OMOJIOTOB, TJISILIMOJIOTOB U apXeOJIOroB B YAaJieHHbIe paioHbl apxunenara lInundepre,
PEryJISIpHOTO CHAOXKEHHsI MOJIEBBIX JIarepei MpOJOBOJILCTBHEM, TOILUIMBOM U OCYLIECTBICHHUS POTALMU
MepcoHaIa.
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ONPERENEHWE NNIOAOBUTOCTU CALANUS FINMARCHICUS (GUNNERUS, 1770)
B BOOAX LUMUUBEPTEHA (3ANUB NPEH-®bOP[) B MAE 2025 r.

W. B. bepueHko

Mypmanckuit Mopckoit bnonorudeckuit nactutyt PAH, r. Mypmanck, Poccunst
berchenko.igor@gmail.com

[InogoBHUTOCTE SBISIETCS Ba)KHBIM TApPaMeTPOM JUIsl TTIOHWMAaHUS W OLEHKA YPOBHS BTOPHUYHOM
MPOAYKIIMY U TMONYJISIIMOHHON TUHAMHKHU KaK OTICNIBbHBIX MpeacraBuTelieli 3oomiankTona (Hirche et al.,
1997), Tak ¥ (YHKIMOHMPOBAHMS IUIAHKTOHHBIX COOOMIECTB B IesioM. OcoObIii MHTEpPEC B 3TOM
OTHOIIICHUH TPEACTABISET IJIOJOBUTOCTh MACCOBBIX BHIOB 300TUTAHKTOHA, UTPAIOIINX KIFOYEBYIO POIb B
(YHKIIMOHUPOBAHUY TUTAHKTOHHBIX COOOIIECTB, TAKUX KaK Komemoabl ApKTUKW W ATnantuku Calanus
glacialis w C. finmarchicus (Falk-Petersen et al., 2007; Falk-Petersen et al., 2009).

B BhICOKHMX mHMpoTax HaumOoJblllee BHUMaHuE yiensercs umzydenuto C. glacialis, Torma kak
uHpopMmarus o wiogoutoctu C. finmarchicus Hocut oTpbiBouHBIN XxapakTep (Hirche, 1990; Pasternak et
al., 2002; Hirche, Kosobokova, 2003; Eide, 2016) u3-3a MeHbIICH NpeACTaBICHHOCTH BTOPOTO BHJA,
1o cpaBHEHUIO ¢ nepBbiM. OnHaKo, Bo ¢popaax 3amaanoro llnunbdeprena B BUILYy CHIBHOTO BIUSHUS
aTIaHTU4eCKuX BOJHBIX Macc, C. finmarchicus mMoxer mpeobnanate Han apkrudeckum C. glacialis.
B cBsi3u ¢ 3TMM TOJy4YeHHWE HOBBIX JaHHBIX O MapaMeTpax IUIOJOBHTOCTH 3TOTO BHIa BO (bopaax
3anagnoro llnmunbeprena uMeeT BBICOKYIO 3HAYMMOCTH JIJISl TIOHMMAHHUSI MPOIECCOB, MPOTEKAMOINX Ha
UX aKBaTOPHH.

Onpenenenne MOKa3aTels CPEIHECYTOUHOM IUIogoBHTOCTH caMoK (N sui-camka-cyr') B
YCIIOBUSIX in Situ He BBI3BIBAET OCOOBIX 3aTPYAHEHUH W BEHITIOIHIETCS IYyTEM IOJCUYETa SUIl B IEPBBIC
cytku nocie omioBa (Hirche, 1990). Ilpu 3toMm, mosnydeHue 3HAYCHHH BEIHMYMHBI PA30BOW KIIAIKU U
WHTEpBaJia MeXAy HUMH 0ObIYHO TpeOyeT Oolee JUIMTENHLHOTO HAOIOIEHHUS W CO/ICPIKaHHSI )KUBOTHBIX B
uckycctBeHHbIX ycnoBusax (Kocobokosa, 1993; Hirche et al., 1997). CoBMmernienne AByX 3THX METOJOB
MOJKET JaBaTh HEOJHO3HAUHBIA pe3ynbTaT. Tak, cyTouHas IUIOAOBUTOCTH camok C. finmarchicus,
onpeseNeHHas in situ, B apKTHYECKUX Bojax B uroHe 1988 roma cocrasmsna 12.1 sun-camka'-cyr!, a B
artnantudeckux (ampens 1989 r.) — 13.7 suir-camka'-cyr! (Hirche, 1990). B 1o xe Bpems, uHTepBai
MEXy KJIaJKaMH, paCUUTaHHBIN Ha OoJiee UITMHHOM BpeMeHHOM MHTepBae, coctaBmi 2.37 u 2.08 cyTox,
a pasmep pa3oBoil kiamku — 49.9 u 56.81 suu-camka’l. PacuuraHHas 1O STUM JaHHBIM CyTOYHAas
IUIOJOBATOCThL cocTtaBmwia 19.94 u 24.41 HHH'CaMKa'l'CyT'l cooTBeTCTBeHHO. CTOJIb 3HAYMATEIHLHAA
pasHMLIa B TMOKa3aTeNsX CyToyHoH miuogoButocTH (1.6—1.8 pasza) MoxkeT OBITH CBsi3aHa ¢ HeloCTaTKaMu
o0oux MeTonoB. Hanpumep, BO3MOXHOE BIMSIHKE CTpecca Ha MPOAYKLHIO SIMLl CAMKAaMU MPH TN TEILHOM
COJICp)KaHUN B WCKYCCTBCHHBIX YCIIOBHSX WM OIMMOOYHBIN ydYeT HYJEBBIX 3HAYCHWH, CBSA3aHHBIX C
(U3NOIOTUIECKUM COCTOSHUEM ITOJIOBBIX OPTaHOB CAMOK.

CymiecTByeT W ajlbTepHATHBHBIN METOJ pacuera WHTEpBala MEXIy KiaJlkaMH, OCHOBaHHBIA Ha
OTHOILICHWN HECYIIUXCS CaMOK K MX OOIIEMY KOJWYECTBY B BHIOOPKE M BBINOJIHSAEMBIN 32 OJHH CYTKH
HabOmronennst (Head, Ringuette, 2017). 3Hass wHTEepBal, HE COCTaBJIsI€T Tpyla pPacuyuTaTb U pa3Mep
pPa30BO KIaJK1 CaMOK.

JlornyHo NPeAIoN0KHUTh, YTO I MPUMEHEHUS JaHHOTO MOAX0a U MOJYYEeHHUS TOUHBIX 3HAUCHUN
HeoOXxonuMo cobmocTH psin ycnoBuil. IlepBoe, mHTEpBanm Mexay HaOMIOACHUSMH (IIOJCUETOM SIHII)
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JOJDKEH ObITh MEHbIIE MHTEpBaja MEXIY KJIaAKaMHU caMOK. B 3ToM citydae yacTh 3Ha4eHUI B BBIOOPKE
OyZyT HyNEBBIMH, a YHCJIO HECYIIHMXCS CaMOK He OyZeT coBmaaaTh ¢ oOmuM KoiudecTBoM. Y BTOpOE,
HyJICBbIE 3HAYEHHsI HE NOJDKHBI OBITh BBI3BAHBI CMEPTHIO, CTPECCOM, (PU3HOJOTHMYECKHM COCTOSIHUEM
CaMOK H T. [I.

Hnst coOmiofieHnsT STHX YCIOBUH MBI BHECIM psiil MOIUPHUKAUWKA B CTaHOAPTHBIA MeETOX
OTpeeNeHNs IIJI0JJOBUTOCTH CAMOK B i7 Sifu YCIOBHSIX:

1. ITpoBepka mepBOro yclioBHs Ha MaJIEHbKOW TpyMIe KUBOTHBIX. ECIM mocie cyToK coaepKaHus
IUIs. HEKOTOPBIX CAMOK OTMEYAIOTCs HyJIEBbIE 3HAYEHHUS, TO MTOCIEAYIOLINE BEIOOPKU MIPOBEPSIOTCS C TON
e MePUOJUYHOCTBIO.

2. Yepe3 cyTKH TOCiE OTJIOBA, 3a CaMKaMM, HE MPOAYLHPYIOIMIMMH sila, HaONIoJeHHe
npoaoinkaercs. C ocTanbHBIMA 0COOSIMU SKCIIEPUMEHT MPEKPAIIaSTCs.

3. B ciay4ae, ecnu caMka He HeceT siiflla B TeUeHHEe HECKOJbKUX JHEH, HaO0JeHNE TIPEKPaIaeTCst
U CaMKa HUCKJII0YaJIaeTcs U3 JajbHEHIIEero aHann3a.

B kxadecTBe nmpakTHuecKol MPOBEPKU ObLIM IPOBENCHHI ClieAyromue paboTsl. B xone sxcnenunmn
B noc. bapernOypr (apx. Llmun6epren) B nepuox ¢ 06.05.25 1. mo 24.05.25 1. OBIIO BBHITIOTHEHO YETHIPE
BEIXOJa Ha akBaTopuio [péH-QpopAa ¢ 1enbi0 OTJIOBa KHMBBIX IOJIOBO3PEIBIX OCOOeH BHIA
C. finmarchicus nnst onpeieneHus] BETUYNHBI TPOIYKIIMH SIUI CAMKaMHU B BeCeHHHUIA iepuo/1. Beero Obu1o
noiiMano 20 ocobeii. Boxa mist comepikaHus )KMBOTHBIX OTOMpasach B pailoHe Ouorectanimun MMBU
PAH exenHeBHO 1 MEHAJIACh HETIOCPEACTBEHHO Tiepe]] moacueToM suil. [locie oTbopa Boay mporryckanu
yepe3 ra3 c BeinwmuuHOW staem 100 MKM C TeNbI0 yJaleHWs ME30300IUIaHKTOHHBIX (M KpyITHee)
OpPTaHU3MOB M COXPAHEHHs €CTECCTBEHHBIX YCJIOBHHA NHTaHHWA NPH MNPOBEACHUU SKCICPUMEHTA.
JKuBOoTHBIC CcOAEPKATUCH MO OJHONH OCOOM B IUIACTMKOBBIX €MKOCTSIX o0beMoMm 700 M C JHOM,
BBITIOJIHEHHBIM M3 rasa c siueeit paBHON 250 MKM, C IIENBbIO OTAENEHUS CAaMOK OT MPOU3BEIACHHBIX SIHII
BO u30exaHue kanHuOanu3Ma. [loliMaHHbIE KUBOTHBIE JOCTABISUIMCH B JaOOPaTOPUIO H COACPKAIUCH
npu 0 °C. [Toacuer KoauM4ecTBa SIUL MPOU3BOAWIICS €KEeIHEBHO. J{J1s1 pacueTa mapameTpoB IJI0JOBUTOCTH
CaMOK in situ HCIONB30BAINCH JAHHbIE, MOJyYEHHBIE IOCIIE NEPBBIX CYyTOK. [lanbHelee HabmoaeHueE 3a
UBOTHBIMH IPOBOAMIIOCH C LIEJIBIO BBISIBICHUS HE HECYIIIMXCSI CAMOK.

B wurtore, B Xome TmpoBeACHHS OKCHEPUMEHTa CpEIHECYTOYHas IUIOJIOBUTOCTh CaMOK
C. finmarchicus cocrapuna 15.9 suu-camka'-cyr!. IIpy 3TOM BenuuMHa Pa3soBOM KIAIKH COCTaBIIsja
33.4 sun-camka’l, a maTEpBaN MKy Kiaakamu — 2.1 cyrok. OmHa caMKa yMepia B IEPBBIE CYTKH, JIBE
HE OTKJIAABIBAJIM SIML B TEUYEHHE BCETO Iepuofa HabmoxeHus (3-X AHEH) M, Kak CleACTBUE, ObUIN
UCKJIFOUEHBI U3 PACUETOB.

[lonmy4yeHHble HaMu pE3yNbTaThl CBHUICTEIBCTBYIOT, UYTO BHECCHHBIE H3MEHEHHS B METOJ
OTIpe/IeNICHHs TUTOIOBUTOCTH JIEHCTBUTENHHO MO3BOJISIIOT MOJMYYUTh 00Jiee TOUHYIO U MHOTOCTOPOHHIOKO
OLICHKY NPOAYKIHHU AW CAMKaMH U ITIOMOTrar0T I/I36€)K3TB pAaaa HEJOCTATKOB O6HIerI/IHHTBIX METOIAO0B.
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W3MEHEHWUA r'MOPOTEPMUYECKOMN CTPYKTYPbI NEQHWUKOB 3EMNN HOPAEHLLENbAA
3A NOCNEAHME 15 NET MO AAHHbIM NOBTOPHbLIX PAOUONIOKALIMOHHBIX CEMOK

A. 1. Bopucuk!, U. U. NaBpeHTbeB?, A. ®. FnazoBckuin?, A. J1. HoBukos!

| ApKTHYeCKUii M aHTApKTHIECKUH HAyIHO-MCCIIEN0BATENbCKI MHCTUTYT, T. Cankr-IleTepOypr, Poccns
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Hctopusi mnpuMeHeHHs TOJINOBEPXHOCTHOW paiuosiokanmd Ha apxwrnenare InunGepren
OTEUYECTBCHHBIMH CIICIIUAIMCTAMK HAacUHUThIBaeT 0osiee 5S0-tu net. [lepBrili, HanbosIee MacITaOHbBIH 3TaIl,
npuméncs Ha 1974-1984 roxapl, korga skcneannuedt uHctutyta reorpapun AH CCCP Opun n3y4eHst
Oonee 130 meAHUKOB ¥ JIGTHUKOBBIX KYTIOJIOB Ha Ooubineit gactu apxunenara. C yuéToM MacITabHOCTH
NpOeKTa W  yJal€HHOCTH OOJILIIMHCTBA  JICMHUKOB, OCHOBHBIM BHJOM CBhEMKH  SIBIISUIOCH
a’PO30HIMPOBAHUE C BEpPTOJIETAa, a 3alKCh BeJllach HAa aHAJIOTOBBIE HOCHUTENH. B Xone MpoBenEHHBIX
HaOroneHnii ObT OOHApy>KeH W ONHMCaH HOBBIM, MOJNMTEPMUYECKUH THUN JIGTHHKOB, B KOTOPBIX
NpUAOHHAA 4YacTh JipAa HaxoguTcss npu Temieparype okojo 0 °C. OCHOBHBIE pPE3ynbTaThl TEX
WCCIIeIOBaHNH JIermu B ocHOBY MoHorpaduu (Imsmmomorus Inumbeprena, 1985). Cnemyromuii 3rarm,
npumiéncs Ha 2000-2010-e Tomsl M CBS3aH C MEPEXOJOM K COBpEMEHHOW HU(POBOIl perucrpanuu u
00paboOTKM JaHHBIX, a TaK)Ke MPHBSI3KK IOTYyYaeMBIX JaHHBIX C MOMOIIBIO gpS-NPUEMHUKOB. B 310
BpeMsi, C HCIOJB30BAaHMEM HA3eMHOW pajJHOJIOKAllMi, OBUIM TOJYYeHBl TOAPOOHBIE JAHHBIE O
BHYTpeHHeM cTpoeHnH 16 nenHukoB 3emun HopraeHmienbna W pacnpefeieHMH B HHUX XOJOAHOTO H
térutoro mpaa (Maveper u ap., 2019). Ha mocnemgnem srtame, HaumHas ¢ 2018 roma, coTpymaHUKaMu
Poccmiickoit  Apktudeckort skcmemuiuu Ha lmunoeprene (PAD-III) AAHWMUW, coBmecTHO coO
CHEeNUAINCTaMU MHCTHTYTa reorpadun PAH, Benércs mimaHomepHoe M3y4YeHHE JICIHUKOB apXHIIeiara,
UMEIOIee CBOCH IIeTbI0 TIOCTPOCHUE CETH JIOJITOBPEMEHHBIX HAOJIONEHHH 3a THAPOTEPMUYECKUM
COCTOSIHUEM JICTHUKOB U MPOUCXOASIINMU C HUMH NU3MEHEHHUSIMH.

QduxcupyemMoe B APKTHKE IOTEIUICHHE KIMMara BbI3BIBAET YCKOPEHHE TAassHUS JICJAHUKOB
apxurenara, 9ro OTpakaeTcs HE TOJBbKO Ha COKpAaIIeHHH MX IUIomand U o0béMa, HO M NPUBOAUT K
BHYTPEHHHM HW3MEHEHUSM JIEAHUKOB, HE BHUIUMBIM C TOBEPXHOCTH. [l TpOCHeXUBaHUS TaKHUX
W3MEHEHUH 11e51leco00pa3Ho UCIOJIb30BaTh COMOCTABICHHE PAa3HOBPEMEHHBIX —PaHOJIOKAIIMOHHBIX
CBHEMOK, UTO TO3BOJISIET MIPOCIIEAUTE IPOUCXOISIINE CKPHITHIE U3MEHEHUSI U HAMETUTD JalbHEHIINE Iy TH
3BOJIONMHK JieAHWKOB. Hamboree noaxonsmumu OOBEKTaMH Uil TAaKUX HCCIEAOBAHUN SIBIISIOTCS
JIETHUKH TOJUTEPMHUUYECKOTO THUIIA, COCTOALINE U3 BEPXHETO CJIOS CyXOrO XOJOAHOTO JIbAAa U HUXKHETO
BOJIOCOJIEPIKAIIEr0 TEIUIOTO Jbja. J{aHHBIA THI JIETHUKOB OBICTPO pearupyeT Ha KOPOTKOIIEPHOIHBIE
Koie0aHMs KJIMMaTa U3MEHEHHUEM TONIIUHBI XOJIOJHOTO U TEIIOTO JIba U COAEP)KaHUS BOJBI B TEIIOM
JBAY, YTO OKa3blBAE€T 3aMETHOE BIIMSHUE Ha PEOJIOTMYECKHE CBOMCTBA, CKOPOCTh JABMKEHHS JbAa U
JUHAMHUYECKYI0 YCTOWYMBOCTD JIETHUKOB.

Hecmotpss Ha Oonbmioii 00BEM paanMONOKALMOHHBIX HCCIIEAOBAaHWH, BBINOJIHEHHBIX HA
[nubeprene, cHCTEMaTHYECKH MTPOBOANMBIX MOBTOPHBIX HAOIIOJEHHH BBITIOJHEHO JOBOJIBHO Majio, a
MOJTyYeHHBIE PE3YNbTAaThl TOBOPST O PA3HBIX CIIEHAPHUSAX HBOJIOLMHU TEIIOTO sapa JeAHWKOB. Tak, Ha
nenHuKe XaHc, TMOCJIENOBAaTENbHO IPOBOAMMEBIE PATUOJOKAIMOHHBIE HM3MEpPEHHs B HIDKHEH dYacTu
nenHuka ¢ 2007 mo 2021 rr. mokasalM NPaKTUYECKH ITOJIHOE HCYE3HOBEHHUE CIIOSI XOJOJHOIO JbJa
(Kachniarz et al., 2025), B To Bpems kak Ha jJegHuke Oputbod, no ganHeiM cbéMOK 2010 u 2021 rr. B
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BEpXHEH YacTH JISJHHKA, OTMEUCHO 3HAYMTEILHOE TMOHMKEHHE TPaHULBI KPOBIHM TEMIOTO JIbAa B TPH
paza omepeskaroliee a0JISIIHIO JIeTHUKA ¢ ToBepxHOCTH (Borisik et al., 2022).

B noxnage mpencraBieHO comocTaBlieHHE NPOQWIBHBIX HAOMIOACHUH Ha IOJIMTEPMUYECKUX
nexaukax 3anamaeii ['péadropa, Bocrounsni Jlanshonna, Ipamana u Tasie BHITOTHEHHBIX B TIEPHUOJ C
2010 mo 2025 rr. mo oOmuM MpodUISAM, PACTIONIOKEHHBIM B Pa3HBIX BBICOTHBIX 30HAX JICTHHKOB.
Wzyuaemble IeTHUKH, OTHOCSTCSI K TOPHO-JOJIMHHOMY THITY, OKAHYMBAIOTCS Ha CyIIe M PACIIONOKEHBI Ha
BBIcOTaX OT 30—180 M g0 350-550 M. Ha MOMEHT ITOBTOPHBIX UCCIEIOBAHMMA, BCS IIOBEPXHOCTD JICITHUKOB
HaXOAUTCS B 30HE aOJIsIIUK.

CpaBHuBasi H3MEHEHHs TOJIIMHBI JIEAHUKOB 3a mpoumeqmue 13—15 5er, MOXHO OTMETHTh
YBEPEHHYIO KOPPEISIIUIO BEIMYMHBI CHUKCHHUSI TIOBEPXHOCTH B 3aBUCHMOCTH OT €€ BBICOTHI. Tak, Ha
nennuke 3ananueiii  [péHdbopa, S3BIK KOTOPOro pacmosiaraeTcsi HamOoyiee HH3KO, BEIWYHHA
TTOBEPXHOCTHOM a0y gocturaeT 3—3.5 M/To, B TO BpeMs Kak Ha BeicoTax Oonee 400 M, CHIDKCHHE
moBepxHocTH He mpesbmmaer 0.4—0.9 m/rox. Bapmannm B BeTWYWHE TasHHUS BEPOSTHO CBSI3aHBI C
9KCIO3UIMEN PAa3INYHBIX YacTeH CKIOHA U C 3aTCHEHHOCTHIO HEKOTOPBIX €r0 YYAaCTKOB OKPY’KAOIIUMHU
TOPHBIMU BepLIMHAMH. B To e Bpems, cpaBHUBas M3MEHEHHS, IPOUCXOAMAIINE B CIOe TEMIOTO JIbJA C
BBICOTOH HaJ ypOBHEM MOpsi, Takasi 3aKOHOMEPHOCTh HE MpociexuBaeTcs. Tak Ha JeTHUKaxX 3amaHbli
I'péadropa u Bocrounsrit Jlans(poHHA OTMEUaeTCS MOBCEMECTHOE COKpAIIEHHE TEIIIOTO SApa JIeTHUKA
CO CKOpPOCThIO OT 1 10 2 M/rojJ BHE 3aBHCHMOCTH OT BBICOTHOTO MoJjioxeHus. llpu 3Tom, Ha negHuKe
Opnamana, Ha BeIicoTax Oonee 330 M oTMedeHo HeOobIoe (B mpenenax 0.5 M/Tof) yBeIMYeHUE TONIIIHBI
TEIUIOrO JIbJA.

N3menenus TOJIOHWHBI CJIOA XOJIOAHOI'O JbJa, HAaXOAAIICTOCA 6J'II/I)KC K IMOBEPXHOCTH, 3aBUCUT KaK
OT CKOpPOCTH OTCTyNaHWs TEIIOro siapa, Tak M OT ckKopoctu aOmsumu. Ha nennmkax 3amagHblid
I'péadwopa n Bocrounsiii [lanedonna Ha BbicoTax 250—500 M M3MEHEHHs TOJIIHUHBI XOJOMAHOTO CIOS
konebnercs ot —1 1o 1 M/rof, T. €. MPOUCXOAUT OTHOCUTENIFHO CHHXPOHHOE OTCTYIaHUE KPOBJIU TEIIOTO
Jb/Ia U TasHUS JIEAHUKA ¢ moBepxHocTH. Hrxke 250 M, HaOIr0maeTcss HICTOHYEHHUE CII0SI XOJIOAHOTO JIbJA,
MPOMCXOJISAIIEE CO CKOPOCTBIO JI0 3 M/TOX omepekarollee OTCTyHaHWe TEMIOro sApa W CBA3aHHOE C
BBICOKOH CKOpPOCTBIO MOBEPXHOCTHOIrO TasiHuA. IIpu 3TOM, Ha nenHuKax DpamaHa u Taie, yCKOPEHHOE
COKpAILEHHE CII0S XOJIOHOTO JIbAA IPOUCXOANUT U Ha OONBILINX BBICOTAX.

[lonmy4yeHHble HOBBIE JaHHBIE O BHYTPEHHEM CTPOCHUM JIEAHUKOB CBHICTEILCTBYIOT O
3aBUCUMOCTU HallpaBJICHHA DBBOJIOIMHU HUX TUAPOTEPMHUUYCCKOrO0 TUIIA OT BBICOTHOI'O IIOJIOXCHUA U
ckopoctH abisiun. Ha BeicoTax Huke 250 M, HaOtoaeMasi BBICOKasi CKOPOCTh TIOBEPXHOCTHOTO TasTHUSI
1 OBICTPOr0 UCTOHYEHUS CJI0S1 XOJIOIHOTO JIbJa, IPUBOJUT K CPEJHEMY OTEIUIEHHUIO TOJIIHM Jbaa. B To xe
Bpems Ha BbIcoTax Oonee 250-300 M, OTMEUEHO WHTEHCHBHOE OTCTYIAHUE KPOBJIH TEMIIOTO JIbJA, T. €.
BBIXOJI&KUBAHMS TOJILIM JIbJja W TOCTEHNEHHOrO NpeBpalleHus] ero B xonoaHbeld Tumn. C yuérom Bcé
BO3PACTAOIINX CPEHETOIOBBIX TEMIEpATyp BO3/AyXa U YCKOPEHHS alJISIUH, BEPOSTHO TOCTEIEHHOE
CMEIIIEHNE YCIOBHOM PaBHOBECHOM I'paHUIlbl 250 M BBIIIE 11O CKIOHY.
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METOAWYECKUE NOAXoAbl K OUEHKE UCNAPEHUA C MOBEPXHOCTU CHEXXHOIO NMOKPOBA
HA APXUMNENATE WWNUUBEPIEH. CPABHEHUE NMPAMOIO U KOCBEHHOIO METOAOB

W. U. Bacunesuy, A. M. BearpewHos, U. J1. KanoxHbIn,
A. C. MacnoBckui, E. B. 3otoBa, H. J1. Cekucos, b. B. UBaHoB

ApPKTHYCCKUI U aHTAPKTUICCKHUI HAYYHO-HUCCIICI0BATEIBLCKUN HHCTUTYT, T. CaHkT-IleTepOypr, Poccus

CHeXXHBII TIOKPOB UTPAET KIIIOYEBYIO POJIb B BOJAHOM OanaHce MOBEPXHOCTHBIX BOJHBIX OOBEKTOB
apKkTH4eckux apxunenaroB. CHer sBJsIeTCS OJHOM W3 OCHOBHBIX COCTaBIAIONIMX OajlaHCa MAacChl
JIEIHUKOB, ONpEeAEsIeT MPOJOKUTEIBHOCTE U 00BEM IIOJIOBOJbSI Ha pPeKax, BIMSET Ha YCTOHYMBOCTh
MHOTOJIETHUX MEp3JIBIX IIOPOJ, a TAKXKe Ha XMMUYECKUH cOCTaB MPHOPEXHBIX MOPCKHUX Box. B cBoro
ouepesb OH B CHIY KJIMMAaTHYECKUX OCOOEHHOCTEH perruoHa (HEBBICOKME TEMIEpPaTyphl, IIMTEJIbHAs
9KCHO3ULMUS) TOABEp)KEH ucHapeHuto (cyOnmumarmu). Ilo cymiecTByromMM OLEHKaMm, BelIWYHHA
UCTapeHusl Uil apKTUIECKUX apXHIlesnaroB Moxet nocturatb 50 % ot ero BiarosamacoB (Liston, Sturm,
2004). YuuteiBasg u3MeHeHHs kiauMata apx. LnunbepreH mocienHue 25 JeT, OlEeHKa HCHapeHHS C
MOBEPXHOCTH CHEKHOI'O IIOKPOBA CTAHOBHUTCS aKTyaJIbHOM MPOOIEeMOH.

Hauunas ¢ 2021 roga, 1jisi OUEHKHA UCHAPEHHUS C IOBEPXHOCTU CHEKHOI'O MOKPOBA B APKTUYECKUX
HIMPOTaxX NMPUMEHSETCS MPEUMYIIECTBEHHO PacUeTHBIE METOMbI, MHCTPYMEHTAJIBHBIE OLICHKH HCIapeHUs
HeMHorouuciieHns! (Bacunesuu u ap., 2025). ®I'bY «AAHUWN» na apxunenare Lnunbepren exeroaHo
MPOBOJAWT HWHCTPYMEHTAIbHBIE HAOMIOACHHUS 332 HUCMAPEHUEM C IOBEPXHOCTH CHEKHOTO IIOKpPOBa B
Becennuii mnepuon ¢ 2021 roma. HaOmromeHus: BBINOIHSIOTCS B COOTBETCTBHHM C METOAMYECKUMU
peKOMeHIAIMAMHY, TpUMeHsIeMbIMU Ha ceTu Pocrumpomera (Pexomermarum, 1991). MHCTpyMEHTaNBHBIC
HaOJII0EHHsI IPOBOIATCSA Ha CHEUHANIbHO 00OPYAOBAaHHOM IUIOIIAAKE U 3aKIIOYAIOTCS BO B3BELIMBAHUU
IBa paza B CyTKM HCHAapHUTEIed CO CHEXHbIMU MoHonuTamMu. Ilo pesynpraram HaOmogeHUN ObUIM
pa3paboTaHbl MOJY3MITUPUYSCKUN METOJl, OCHOBAaHHBIH Ha CTAaTUCTHYCCKOH CBS3M COOTHOIICHHI
BEJIMYMH UCTapeHHs B HOYHOM, JHEBHOM MEpHO/I, a TAK)KE€ CYMMapHO 3a CYTKH, U METOJl MHO>KECTBEHHOM
JTMHEHHOHN perpeccuy, NOJIy4YeHHbIH Ha OCHOBaHUM HAOIOJCHUH 3a HCIIapeHneM U (paKkTOpaMu, KOTOpBIE
ero oOycnasnuBaroT. [lJis BOCCTAHOBJICHHUS NMPOIYCKOB HAONIONEHHH 3a HCIApPEHHUEM C MOBEPXHOCTH
CHE)KHOTO TIOKpOBa B cOOTBETCTBUM ¢ PexoMenpannsamu npumenstoT metoA 1. I1. Ky3ssmuna. B xauectse
9KCIIEPUMEHTa TaKke ObUI MCIIONB30BaH METOJ pacueTa HCHapeHHs 4yepe3 TypOyJIEHTHBIM MOTOK BJlary,
OCHOBAaHHBIH Ha TOJYIMIIUPUYECKOH Teopu TypOyneHTHocTH MonnHa-O0yxoBa (MonuH, OOyXOB,
1954). Jlnst cpaBHEHHsI cpeld pacUETHBIX METOJOB OBbLTH OTOOpaHBI CIEAYIONUE — YypaBHEHHUE
MHOKECTBEHHON JMHeHHOW perpeccun; Meton Kyssmuna II. II.; Meronmka, ocHOBaHHas Ha
NOJTY3MIIMPUIECKOil Teopun TypOynenTHocTH MoHnHa-O0yxoBa.

CpaBHEHHME pe3ynbTaTOB HM3MEPEHHMH M pacueTa BEJIWYMHBI CYTOYHOTO HCIApeHHs Ha apX.
InuubepreH TOBOPUT O HAJUYUM YMEPEHHOH CBSI3M MEXOY pPAacUETHBIMH M HHCTPYMEHTAJIbHBIM
MetogaMu. COOTBETCTBYIOIINE KOIDDUIIMEHTHl KOPPEISIUU MEXAY pPACUCTHBIMH U W3MEPEHHBIMU
BEJTMUYMHAMH JUISI BCEX PAcueTHBIX METOJI0B MPUMEPHO OJMHAKOBHI U Bapbupytorcsa ot 0,51 mo 0,55. To
JKE caMoe MOXKHO CKa3aTh M JIIsl CpefHeH aOCONIOTHOM TOTPEelIHOCTH pacueTa, M3MEHSIOIIEHCS B
npeaenax 0,21-0,26 MM npu cpenHed BenuMuuHE H3MepeHHoro ucnapeHus B 0,53 mm/cyt. Cpennue
BEJIMYNHBI PACCUATAHHOIO CYTOYHOTO HCIIapeHHus Ul ypaBHEHUs perpeccuu, metoga I1. I1. Ky3emuna n
TypOYJIEHTHOTO ITOTOKA BIIard COOTBETCTBEHHO cocTaBuiu 0,53 mm, 0,63 mm u 0,37 Mm.

Takum 06pa3oM, IO COBOKYITHOCTH Pe3yJbTaTOB CPAaBHEHHS, C YI€TOM TPeOOBaHMH K JaHHBIM JIJIS
pacyeTHBIX METO/0B, HANOOJIee YAOBIETBOPUTEIHHBIMU PACYETHBIMA METOJIAMH ISl OIEHKW BEITHMYHHBI
ucnapenus Ha apx. llInunbepren MoxHO Ha3BaTh ypaBHeHHUe perpeccun U meron Kysemuna II. I1. Tem
HE MEHee, He0OXOAWMO MpPOAOIDKATH KOMIUIEKCHBIE HAOJIOAEHUs 3a HCIApEeHHEM C MOBEPXHOCTH
CHEKHOTO TOKpoBa M (pakTopamu ero oOycnapiuBaromMMu Ha apx. LlnunoOepren ¢ TOYKH 3peHHS
BIIMSTHYSI HA TIPOIIECC TEKYIIUX KIMMAaTHUECKUX N3MEHEHUH U COBEPLIEHCTBOBAHMS PAaCUETHBIX METO/IOB.
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CPABHUTENbHbIN AHAIN3 COAEPXAHWA HEOTAHBLIX YTTIEBOAOPOAOB Y AOMUHAHTHbBIX BU1OB
BOJOPOCNEN-MAKPO®UTOB NPUEPEXHOW 30HbI APKTUYECKUX MOPEU

. M. Bockob6oinnukos!, J1. O. MetenbkoBa?!, [1. 0. CanaxoB’

"MypmaHckuii MOpcKoii Gromorndgeckuii ucTHTYT PAH, 1. MypM™manck, Poceus
2Bcepoccuiickuii HayIHO-MCCIIEI0BATENLCKUM HHCTUTYT MeTponorun uM. 1. Y. Menneneesa,
r. Cankr-IlerepOypr, Poccus
grvosk@mail.ru

Bopopocnu-makpodutsl, obuTaromme B mpruOpexHbIX akBaTopusx apxumnenara lnunbeprex, mo-
MPEe)KHEMY OCTAlOTCS Mallo u3ydeHHbIMA. (OCOOEHHO 3TO OTHOCHUTCA K Mopdo-huznonoruu
MaKpOBOJIOPOCTEH, WX yCTOMYMBOCTH K (haKTOpaM BHEUTHEH cpeibl, B TOM YHCIe K TOKCHKaHTaM. PaHee
B HAIIMX MCCIICIOBAaHMSIX OBLIO ITOKA3aHO, YTO cojepkaHue HedTsaHbIX yrieBomopoaos (HY) B Bome
MOJKET CIYKUTh IIOKa3aTeJIeM 3arpsi3HEHUS CPeibl, TOIBKO B CIy4ae MPOJODKUTEILHOIO MOHUTOPUHTA C
YYETOM HaJIMYUs JaHHBIX O colepkaHuu HY B TeueHue CyTOK: ¢ yueToM u3MepeHuil koHueHTpauuu HY
B BOJIC, BBINOJIHEHHBIX Ha NpWwiHBax-oTiuBaXx. Ha mpumepe ry6 Bocrounoro Mypmana Obuio
OTIpe/IeNICHO, YTO TaKHe Pe3yJIbTaThl MOTYT pa3iNyaThCs B TeUueHUE cyTOK B 3—4 pa3a. bonee HanexHbBIM
MOKa3aTeleM YPOBHS 3arpsA3HEHHUs OKPY)KAIOIIed Cpeabl MOTYT CIYXHTh BOJOPOCIH-MAaKpO(HUTHL,
cniocobnble nenonuposats HY. HecomHenHo, emme 60biIyt0 HHPOPMAaTUBHOCTD O CTEICHH 3arpsS3HEHUS
MOPCKOW CpeAbl MOTyT HUMETh CBEIEHHS H3 TpeX OHOKOCOB: TPYHT-BOJA-BOAOPOCIH. ABTOpPaMHU
MIPOaHaIM3UPOBAHBl Pe3yJIbTaThl HCCleA0BaHU conepkanus HY B Bomopocnsx-makpodurax u cpene
obutanus (Boma, TpyHT), momydeHHble B 2019-2024 rr. B aByx Toukax mpubpexbs ['pe€H-ppopma
I'pennannckoro mopsa. Onana Touka (1) Haxomwiach Ha JIMTOpPAM B IEHTPAJbHOM YacTH OeperoBoii
nmoJiockl akBatopuu bapennoypra (E 14°12.28,37' N 78°03.16,51"), Bropas Touka (2) (E 14°10.55.32'
N 78°06.05.08") Ha BBIXO#E M3 I['p€H-PBOpHa: OTKpBITOE TOOEPEkKbE C MPUPOAHBIMHU (KaMEHUCTHIMH)
BaHHaMHU.

IIpoBeneHHbIE M3MEPEHUS IOKa3aJIM, 4yTO coiaepkanve HY B BoJe HE3HAUUTENBHO IPEBBILIAECT
MpeaensHo AOMYCTHMbIe KOHIIEHTpaluy, ogHako coaepxanue HY B rpynTe B paiione TOL Oonee uem B
25 pa3 BbllIe IO CPAaBHEHHIO C TOYKOM ABa (OTKpbITOe molepexbe). g cpaBHEHHMS Takxke OBLIO
MpoaHaNU3upoBaHo cojepxkanue HY B rpyHTe, Bojge M Bojxopocisix B Tybax Kombckoro 3amuBa u
nobepexbs Boctounoro Mypmana. Beisiieno, uto MaccoBast 7o HY B gaHHBIX akBaTOpUsX BBILIE 110
cpaBHeHHIO ¢ ['pEH-PpopIoM B fecaTku pa3. BeisiBieHa npsimas 3aBucuMocts conepxkanust HY B rpynre,
BOJIE W BOJIOPOCIAX OT BIMSHUS AHTPOIIOTEHHOTO (haKTopa: CYAOBbIE NPHYAIBI, IEPETPy30UYHEIC
KOMILIEKCHI, pa3iiBbl HEPTENPOILYKTOB 1 00paTHAasi 3aBUCUMOCTB: BHJIOBOTO pa3zHO0Opa3usl BOJAOpOCTeii-
MakpopuTtoB oT coxepxanuss HY B Bome u rpynTte. Hambospiieli cHOCOOHOCTBIO K aKKyMYJISLUH
HE(PTSIHBIX YIJIEBOJIOPOJIOB CPEJM  BOJOPOCIECH-MaKpOQHUTOB O00NaJaeT caxapuHa OoJsblias, a
HauOOJIbIICH YCTOMYMBOCTBIO K BBICOKMM KoHIeHTparusM HY — dykyc nyssipuateiidi. CoriacHo
pesyibraTtam uccienoBaHus, [ péH-¢ppopa B Hacrosliee BpeMsi MOXKHO OTHECTH K He3arpsi3HEHHBIM
HEPTSHBIMU YTTIEBOJOPOAAMHU MOPCKUM aKBATOPHSIM.

Pabora BemonHeHa B pamkax rpanta PH® 22-17-00243-I1 “PagmanmonHHas OKEaHOJOTHS H
reoskosioruss npubpexkHoro menbda bapeniiera u Bemoro mopeit. BuokocHbIe B3aMMOAEHCTBUS B
CHCTEME: JOHHBIE OTIIOKEHUA-BO/Ia-MaKpOBOIOPOCIH-MUKPOOPTraHU3MBbI, UX POJIb B PEMEANALITN MOPCKOI
MPHOPEKHON IKOCUCTEMBI ITPH PAIUAIIMOHHOM U XUMHUYECKOM 3arpA3HEHNN B YCIOBUAX APKTHUKH .
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OCOBEHHOCTW TEPMUYECKON CTPATUOUKALIMM O3EPA KOHIPECC B NETHWUMA U 3UMHUIA CE3OHbI
A. M. Tony6kos, K. B. Pomawosa, U. U. Bacunesuy, I'. A. lWapkos, M. B. TpeTbsikoB
ApPKTHYECKHI N aHTaPKTUIECKUN HAYIHO-HCCIIEN0BATENBCKUI HHCTHTYT, T. CaHkT-IleTepOypr, Poccus

CoBpeMEHHBIE  KIMMAaTUYECKHME  W3MEHEHMsI  OKa3blBalOT  3HAYMTEIbHOE  BIUSHUE  Ha
THIPOJIOTMYECKUI PEXUM U BOAHBIN OanaHC 03€p, B YACTHOCTH, HA TEPMUUYECKUIN PEXUM BOJAOEMOB, YTO
MO3BOJIIET pPAcCMaTpUBaTh €ro B KadyeCTBE WHAMKATOpa INIOOAIBHBIX TpaHCQOpMaluid. Apxwuienar
IInuubepreH, SBISAACH PETMOHOM C OJHUMH W3 HauOoliee BBHICOKMX TEMIIOB MOTEIJICHHS B ApKTHUKE,
npeAcTaBisieT co0oi  YHUKANbHBIA NPUPOJHBIA  MOJUTCOH JAJSl  WCCIEAOBAHUS  IOCIEACTBUM
KIMMaTHYecKuX u3MeHeHud. Ha ero tepputopun o6mias miomans 03€pHBIX BOJ COCTABISIET OKOJIO 395
kM’ O3epa B OCHOBHOM JIEJHMUKOBOIO IPOMCXOKJIEHHS. MHOKECTBO MEJIKHX KAapCTOBBIX U
TEPMOKapPCTOBBIX 03€p, PaclpoCTpaHEeHHBIX Ha 3ananHol nepudepun o. 3ananueii Lnuudeprex u B ero
ceBepHOH dacTH. boipmIMHCTBO 03ep mpoTouHble. VX mUTaHHE TIJIaBHBIM 00pa3oM JIEAHUKOBOE H
CHETOBOE YTO ONPEAECISIET HEBBICOKYIO MUHEPATIN3ALMIO BOIBI, M €€ IPUTOAHOCTD AJIS TUThHSL.

K rpynne HeMHOTOYHCICHHBIX BOAOEMOB 0e3 JIEAHUKOBOTO MUTAaHUsI OTHOCHTCS 03epo KoHrpecc,
pacnoioxkeHHOe BOIM3U poccuiickoro mocenka bapeHnOypr Ha 3amagHoM modepexbe 3amuBa [ péadpop
B M30JIMPOBAHHOM KOTIIOBHHE C a0COIIOTHON OTMETKOH ype3a BoIbl 0koito 97 M. O3epo uMeeT OKPYTIyIo
dbopMy u cocTaBiseT B auamerpe okono 900 M, MakcMManbHas TJIyOMHa HE NpPEBBIMAeT 55 M.
HaGmonenust Ha o3epe mnpoBomstcs DPI'BY «AAHUW» waumnas ¢ 2016 roma. Jlns momydeHus
BEPTUKANBHBIX Npoduield TeMmepaTypbl M 3JIEKTPONPOBOAHOCTH, a TaKXKe JUIA ONpEAeICHUs
XUMHYECKOTO COCTaBa BOJ, JBAXABI B TOJA Ha ISITH CTAaHUUAX O3€pa BBINOJHIIOTCS KOMIUIEKCHBIC
THJIPOJIOTHYECKUE M3MepeHus ¢ ucnonb3oBanueM CTD-30naa u GaTtomerpa PyrTHepa. AHanu3 npo0
BOJBl NPOM3BOAMTCS B XHMHKO-aHAJUTUYECKOH maboparopuu Poccuiickoro Hay4HOro LEHTpa Ha
apxunenare llmu6epren (PHLIL), moc. bapernOypr.

Boner 03. KoHrpecc mpecHble M OTHOCATCS K CyiabpaTHOMy Kiaccy, rpymma kambius I mo
Kiaccuukayu npupoaneix Box O. A. AnekuHa. DJICKTPONPOBOJHOCTh BapbHupyercs oT 620 1o
2100 mxCm/cm B 3umHmiA miepuiog ¥ oT 490 mo 1400 mxCm/cm B netHuil. Cpemu TIaBHBIX HOHOB
JOMUHHPYIOT CYJIb(aThI, THAPOKAPOOHATHI U KATBITUA.

O00011IeHNe TaHHBIX JCCATUIICTHUX DKCIEAUIMOHHBIX uccaenoBanuit (2016—2025 rr.) m03BOIHIO
YCTAaHOBUTb, YTO B 3MMHHM HepHoA B BOAHOM Tomme (OPMHUPYIOTCS JBa TEPMOKIIHMHA!
MIPUITOBEPXHOCTHBIN, PACIIONIOKEHHBINA HA TITyOnHaX 3—6 M, U TIIyOMHHBIH, HAOIIF0JaeMbIi Ha TOPU30HTAX
3045 M. HaGmopaercs oOparHas TemmepaTypHas crpatudukanus. CpenHsisi Temreparypa BOJBI
kosiebnercs ot 1 no 2 °C. B nernuii nepuoxn 3auMKCHUpPOBaH OAWH TEPMOKIMH Ha riyOounHax 3-20 m.
Habmomaetcs nmpsimast remneparypHasi crpatudukanus. CpenHss TeMnepaTypa BoJsl Kojaebiaercs oT 3 10
4 °C. Cno¥i SnuMIMMHHOHA pacrojiaraetcss Ha niyouHe ot 5 g0 20 m ¢ Temmeparypor 5—10 °C,
MeTaliiMHUOHA — OoT 5 1o 10 M ¢ Temmeparypoit 2—10 °C, runomumuuona — ot 20 mo 40 M c
temneparypoi 2-3 °C.

HabnromaeTcs TpeHa Ha €XeroJHoe YBEJIWYEHHUE IMMOKa3aTels YACIbHOH AJIEeKTPONPOBOJIHOCTH B
o0a mepuosia 1 yMEHbIIIEHHE TITYOHHBI 3aJeTaHnsl TEPMOKIIMHA IS JIETHETO Ce30Ha.

NEPEKPECTHOE 2Th/U-'“C QATUPOBAHUE IONOLIEHOBbIX PAKOBWH MOJIOCKOB
APXWMNENATA LWWNULBEPTEH KAK MPUMEP METOONOMM4YECKOIr0 OBOCHOBAHUSA 2Th/U-METOA

B. A. Mpuropses, ®. E. Makcumos, E. A. T'yces,

Canxr-IlerepOyprekuii rocynapcTBeHHbIH yHUBepcuTeT, T. Cankt-IletepOypr, Poccns
vasily.grigoriev@gmail.com

B 2017 romy reonoramu llnundeprenckoit maptuu [IMI'PO (Illapunasim B. B. u mp.) 6put0
NPOBEJIEHO M3yUYeHHE OMOPHOro paspesa B OyxTe CkunBuka Ha o. 3amagusiii Llnunbepren, a Taxke paga
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JPYTHX pa3pe3oB MOpckHX Teppac apx. LlnumndepreH, B KOTOPBIX 3a)MKCHPOBaHA XPOHOJIOTHYECKAsS
HOCIIEJOBATEIBHOCT OT Hauaja IO3IHEro IUIeHCcToleHa (@ Ie-TO 3aXBAaTBIBAIOIIECTO BEPX CPEIHEro
IUICHCTOLIeHA) 10 rojioneHa. s yTOYHEHHS XPOHOCTPATUrpauuecKOro IOJOKEHHUS OTIOXKCHUH
MOPCKOT'O TeHe3Kca B M3YYCHHBIX pa3pe3ax ObUI MPUMEHEH IeOXPOHOMETPUYSCKHI MOAXOJ, Ha OCHOBE
nepekpecTHoro ypan-topuesoro (*°Th/U) u pammoyrnepoanoro ('4C) matMpoBaHHs OpPraHOTEHHBIX
OTIIOKEHUH (PaKOBUH MOJUTIOCKOB), OTOOPAHHBIX C PA3IHYHBIX TEPPACOBBIX YPOBHEH.

JlaTMpOBaHKME WCKONAEMBIX PAKOBHH MOPCKUX MOJUTIOCKOB 2*°Th/U MeTomoM pacmpocTpaHeHo
BECbMa JIaBHO, OJIHAKO €ro MPUMEHEHHE IO Psay NPHYHMH, CBA3aHHBIX C YCIOBUSIMHU 3aJIeTaHHs U
COXPAHHOCTBIO PAKOBHH, BO3MOXKHBIMHU JHaT€HETUYECKUMHU POLIECCAMU, MOXKET ObITh MPOOJIeMAaTHIHBIM
(Kaufman et al., 1996; Edwards et al., 2003; Choukri et al., 2007; Rowe et al., 2015). Ero ocHoBHBIC
NPEANOCHUIKA (POPMYIUPYIOTCS CIICAYIONIMM 00pa3oM: 1) B MOMEHT CBOETO (pOPMHPOBAHUS OTIOKEHHUS
BKJIFOYAIOT TOJIBKO U, U3 KOTOPOTO CO BPEMEHEM B Pe3yJIbTaTe PaJHOaKTUBHOIO paciaa HaKarIMBaeTCs
nouepuuii uzoron *°Th; 2) natupyemble OTIOKEHHUS B MOCTCEAUMEHTAMOHHOE BPEMS TIPEJICTABIISIOT
c000# 3aKPBITYIO PATUOMETPHUYECKYIO cHCTeMY oTHOcHTeNbHO M3otonoB U u Th.

20Th/U natupoBanue pakOBUH BKJIOYaeT ompeneienue usoronos U u Th amGo Bo BeeM
KapOOHATHOM CKelleTe, T100 B ero OTAENBHBIX YacTsaX. Bo BTOpoM BapuaHTe IPUHUMAETCS BO BHUMaHUE
(hakT HEOAMHAKOBOTO pactpeneiacHus u3otonoB U u Th Bo BHYTPEHHUX U BHEIIHUX CJIOSX MCKOITAEMBIX
PaKOBHH, 4TO OOBSICHIETCS MX Pa3HON JOCTYMHOCTBIO ISl BO3ICHCTBUS BHEILIHEH CpPEbl, B YaCTHOCTH
rpyaTOBEIX Box (Kaufman et al., 1996; Labonne and Hillaire-Marcel, 2000; MakcumoB u mp., 2016;
Ayling et al., 2017 et al.). CooTBeTcTBEHHO cTeneHb n0cToBepHOCTH *°Th/U BO3pacTHBIX NaHHBIX B
Pa3HBIX YaCTAX PAKOBUH MOKET MCHATLCA.

Hnst psima BeIOpaHHBIX 0OOpa3lOB PAaKOBMH BO3pAcT BHYTPEHHEH (pPakIUM MBI ONPENeIsuid C

npumenenneM ‘C u 2°Th/U mertonos. Ilpu ee pacTBopeHHH B pa30aBiIeHHON KHMCIOTE (CONSHON WM
azoTHOM) BBIAENsICS CO>, U3 KOTOPOTO 4epe3 PsiA MPOMEKYTOUHBIX CTaIWd CHHTE3MPOBAIICS OCH301
COIJIaCHO W3BECTHOM MeToauke (Apcianos, 1987). AxtunHocth '“C  u3Mepsiiach €  IOMOIIBIO
OCH30JIPHOTO CLHUHTWUIATOpA Ha CHUHTHUIAMOHHOM crekTpomerpe Quantulus. OcraBmimiicst mocie
HEpBO CTaIUM KHCIBIA PacTBOP ObLI UCIOJIB30BaH ISl KOJMYECTBEHHOIO ompereneHus u3otonos U u
Th (Makcumos u ap., 2016).
Psan monygennsix 2Th/U u “C patupoBok o0pasloB pakOBHMH M3 pa3pe3oB B Oyxre CKWIBHMKA M B JIOJIMHE
Maruconnanen (B paiione bumne-¢uopna) oraocsites x ronoueny. Conocrasnenre 2Th/U u “C naHHBIX,
HOJYYeHHBIX JUIS 3THX OOpa3loB, TO3BOJSET IPOBECTH OOOCHOBAHHE YPAaH-TOPUEBOTO aTUPOBAHWS,
YUHMTHIBAKOIIEE OCTCEMMEHTAIIMOHHYHO MUTPALMIO M30TOIOB YpaHa B KAPOOHATHOM CKelieTe pakoBuH. ~Th/U
1 "C 1aTMpOBKM 9THX PAKOBHMH Pa3IMUarOTCsS MEKIY COOOM, HO, TEM HE MEHEE, BCE OHU OTHOCATCS K PAHHEMY
TOJIOLIEHyY: [UIs pakoBUH Mya truncata w3 Kposim paspesa Oyxtbl CkuiBrka nomydenst “C u 2°Th/U-so3pacra
13100150 xan. mer (JIV-8781) u 8400+£700 ner (JIYY-35306), COOTBETCTBEHHO; ISl PAKOBHH M3 KpPOBIH
pazpe3a Mopckoi Teppackl gomuHbl Martucormanen — 10940+150 kam. aetr (JIY-10065) u 9000+400 net
(JIVY-0674b), cOOTBETCTBEHHO. DTH JaHHBIE TO3BOJISIOT MPETIONOKHTH, 4T0 B HameM ciaydae ~Th/U meton
JUTS1 TOJIOLICHOBBIX 00pa3IoB B rpy0OM MPUOJIMKEHNHN JA€T BIOJIHE KOHUIIMOHHBIC PE3yIIbTAThI, H OTKJIOHEHHUSI,
CKOpee BCETO, CBSI3aHbI C MOJICIIBIO PAHHETO (B TCUCHHE HECKOJIBKHUX ThICSY JIeT) moronieHus U HCKonaeMbIMH
pakoBunamu (Kaufman et al., 1996; Rowe et al., 2015).
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BMOWHONKALIUA M NOBEAEHYECKWE PEAKLIUM IBYCTBOPYATbIX MOMNNIOCKOB
FPEH-®bOP[A, 3ANAQHLIV WNULBEPTEH

A. B.Tyaumos

Mypmanckuit MOpckoit Ornonormaeckuit ”HCTUTYT PAH, T. Mypmanck, Poccus
alexgud@mail.ru

[loremnenne kmuMara B ApPKTHKE TMPOJOIDKAETCS, BBI3BIBAS M3MEHEHHS KAaK HAa3eMHBIX, TaK H
MOpCKHX DJKocucTeM. OIHAaKo, 0 HACTOSIIET0O BPEMEHH HE pa3paboTaHbl aKTyallbHbIE METObI
OOHapyXeHHsS paHHHX, B TOM YHCJIC, COBPEMEHHBIX (TEKYIIMX) KIMMATHUYCCKUX H3MCHCHHH MOPCKHX
ouosoruueckux coodmiecTs. CpelicTBaMU CTaHAAPTHOTO MOHUTOPUHTA U TPATUIIMOHHONW OMOMHIUKAIIUU
HEBO3MOXKHO TIOJYYUTh OMEPATHBHYIO HH()OPMAIMIO O CTETICHH H3MEHEHHS OMOCHCTEM KaKOTO-JIM0O
panra (ToIysIHy, COOOIIECTBa, SKOCUCTEMBI) 3a KOpoTkuid niepuo (1-3 roma u meHee). [ 1aBHBIM 00pazom,
MOTOMY YTO MX PEaKIMU CUJIBHO (YacTO, HA HECKOJBKO JIET) 3ama3/(bIBalOT K MOMEHTY 3HAYMTEIBHOTO/
aHOMAJILHOT'O U3MEHEHHsI YCJIOBUH Cpe/ibl W/HIIHM K HAaYaly aHTPOIIOTEHHOTO BO3ACHCTBHS.

bruonHnvkanys BO MHOTHX CIIydasx MO3BOJIAET MOJTYYUTh Hanbosee OBICTPBIA OTBET OMOCHCTEMBI
Ha M3MEHEHUs CpeJlbl, HO BRIOOP MHAMKATOPHOTO IOKA3aTelsl CUCTEMBI WU BHIA-OMOMHINKATOpA W €ro
U3MEPSIEMBIX MTAPAMETPOB HE TIPOCT U SBJSETCS MPEIMETOM CHEIUATBHOTO UCCIICIOBAHMSL.

buounnukaims W3MEHEHHWH JOHHBIX COOOIIECTB uMeeT 2 achekrta — (yHIaMEHTAJIbHBIA U
npukiagHoi. @dyHmaaMeHTalibHAs OWOWHAMKALMS OTPakaeT BIUSHUE €CTECTBCHHBIX IPHPOIHBIX
(hakTOpOB, B TO BpeMsl KaK MPUKIIAIHAS — aHTPOIIOTEHHOE BO3/ICHCTBUE HA COOOIIECTBO WIIH DKOCHCTEMY.

OO6mue moaxonsl K BeIOOpy OmomHankaropoB (HoBbie TexHomoruu ..., 2009) moka3siBarOT, 4TO
BUIBI-OMOMHTUKATOPBI JIOJDKHBI, KaK MPaBUIIO, OBITH pacpOCTPaHEHbl B JIOCTATOYHOM KOJHMYECTBE II0
BCEMY pailOHy HWCCJIEIOBAaHHUS W JIETKO OTOMpaeMbl Ha TPOOBI OOBEKTUBHBEIMH U KOJIMYCCTBCHHBIMHU
MeTtogamMu. OHU JTOJDKHBI 00€CTIeUnBaTh BO3MOXHOCTh TPaJIallii PEaKIUN Ha CTPECC B 3aBUCHMOCTH OT
€ro BEJIMYMHBl U MHTEHCHBHOCTH. B OTHIaleHHOM M TIOKa PEIKO JOCTIDKAMOM Hjeale, T. €. OYeHb
’KeNaTenbHo, HO TMOKa OOJbIEe TEOPETHYECKH, OHU JIOJDKHBI elle JeMOHCTPHUPOBATh CIENU(PUIHOCTD
peakiuii, Tak 4TOOBI MOXKHO OBUIO ONPEACTUTH THII BO3JCHCTBHS. BHOMHIMKATOPBI TOJKHBI OBITH
MPEUMYIIECTBEHHO HEIKCILTyaTUPYyEeMbIE BHJIbI, HHa4Ye OYJET CII0XKHO TMPOCIECIUTh TEHACHIUU HUX
YHUCIIEHHOCTH. BaskHa MHOTOYHCIICHHOCTh BUJIAa U €r0 OTHOCUTEIHHO JIETKasl JIOCTYITHOCTh JUIs cOopa BO
BCE Ce30Hb.. HecOMHEHHO, Ba)kKHa IIOCTOSIHHAS CBSI3b BWJA C JIOKAbHOM Cpeloil oOWTaHus H
aHTPOTIOTeHHBIMY BO3JEHCTBUAMH (B MPUKIATHOM OMOMOHHUTOPHHTE).

B mouckax yHUBepcanbHBIX OMOWHIMKATOPOB OJHHUM U3 PE3yJbTaTOB JAHHOTO HCCIEIOBAHUS
CTaJIM CJICIYIOIME OCHOBHEIC IPUHIIUIIBI UX BHIOOPA:
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1. HanmexHpIMH BHIAMH-OMOMHIUKATOPAMH MOTYT CUUTATHCS TOJBKO MAacCOBBIC OpPTaHU3MBI,
HMMEIOLINEe MaKCUMAaJIbHOE PaclpOCTPaHEHHE B dKOCUCTEME MODS; a JIydllle BCEro, BCTPEYAIoLIUecs U B
OPyTUX MOPSIX MupOBOro okeaHa, TJie OHU IPEACTaBICHbB MECTHBIMH BUAAMHU TOTO )K€ POJA MU OJIN3KUX
[0 CHCTEeMAaTHWKE W JKOJOTMH BUAAMH B TOH ke dKoiormueckoil Humre. Hampumep, Chlamys islandica
apKTHYecKuX Mopei Mizuhopecten yessoensis Tuxoro okeaHa.

2. By nomwkeH UMeTh IITUPOKHUH CITEKTP PEeaKIuii Ha m3MeHEHU (DaKTOPOB CPEIIBI.

3. BBITh 1OCTYNHBIM A7 KPYTJIOTOJUYHOTO cOOpa U MHAMKALKH.

4. CoueraTb YyBCTBHTEIBHOCTh K H3MEHEHUSM (PAaKTOPOB Cpelbl MO OTACIBHBIM PEeaKHsM
(pu3roNOrNUeCKUM WM TOBENEHUYECKUM) C OOINEH TOJEpaHTHOCTBIO OpraHu3Ma K COBOKYITHOMY
BO3ICHUCTBHIO TIPUPOIHBIX (PAKTOPOB M AHTPOINOTCHHOIO 3arpsa3HEHUs B MpejeiaX eCTEeCTBEHHOTO
MaKCUMAaJIbHOTO M0 aMILTUTY e (BIUIOTH O aHOMAaJIbHOT0) AWana3oHa X KoJIeOaHui.

5. B oTHOmIEHUM 3arps3HEHMsI 3TO O3HAYAET COXPAHSATH KU3IHEAEATEIbHOCTh U YCTOWYMBOCTH B
3HAYUTEJIPHOM JMaNa30He KOHLEHTPALWMH 3arps3HSIOMMX BELIECTB BIUIOTH A0 OCTPOH TOKCHYHOCTH,
MPUBOIAIIEH K THOENN )KUBOTHOTO.

Ectp u npyrue tpeboBaHMs, KOTOpbIE HE BCETAa BOZMOXKHO COOIIOCTU Ul OAHOTO BHJA, TIOTOMY
JydIle UCIOJIb30BaTh IPYMITY BUAOB-OMOMHIMKATOPOB.

Kpome TOro, 4to BUA-MHAMKATOpP OOJDKEH COOTBETCTBOBATH Psiy TPeOOBaHUM, BaXKHO, MPEXKIE
BCETO0, ONPECIINTh MOXKET JIM NaHHBIN BUJ OBITh afeKBAaTHBIM OMOWHAMKATOPOM, T. €. HY’)KHO MPOBECTH
CKPHUHUHT-TECT, YTOOBI MOJyYUTh TAaHHBIE O XapaKTepe pearupoBaHus MOTEHIMAIFHOTO BUAA-MHAUKATOpa Ha
W3MEHEHHUs1 ycloBui cpeapl. [lpuuem 37ech BaxkeH OalaHC MEXAy CKOPOCTBIO peakluHM BHIAA U
YCTOWYMBOCTBIO JaHHOW peakuuu. Benp mnepBoHa4adbHO OBICTpasi peakiHsi MOXET Tarkke OBICTPO
3aTyXHYTh B YK€ M3MEHEHHBIX YCIIOBHUSX, HE OTpaXkas B JIaJbHEWIIEM COCTOSIHUE Cpelbl WM HaJuuue
BO3JECHCTBUS.

Takoil Tpynmoii BUJOB MOTYT CIY>KHTh HEKOTOpBIE NBYyCcTBOpuaThle Moiuttocku llImmmbeprena.
TectupoBanue Chlamys islandica, Mya truncata n Tridonta borealis, obutatomux B I'p€H-(hbOpae ObLIO
BBINIOJIHEHO Ha Oepery ¢popaa, B YCIOBHAX MaKCUMAaJIbHO NMPHONMKEHHBIX K npupoxHsiM. Ludposas
3allUCh MOBEICHYECKUX PEaKUuil (IBMKEHUI CTBOPOK) MPOBOJMIACH B PEKUME PEATbHOTO BPEMEHH C
MTOMOIIbI0 OPUTHHANBHOMN ycTaHOBKH (pa3zpabotrana MMBU B cotpynuudectse ¢ UDPb nm. Ceuenona
PAH), cocrosmieit u3 ren3ometpa (narunka), yeunutens, ALI u komneiorepa. B nononnenue x 3Tomy B
pasHoe BpeMsi CyTOK MpoBoAMiIach (GOTO M BUIEOCHEMKA IPYIIIbI rpedemkoB (15 3K3.), copepkamuxcs B
KOHTEHHepe ¢ IPUPOTHON MOPCKO BOJIO# Tipu Temmeparype okosio 1-2 °C (Temriepatypa ux oOUTaHUs).

Uccnenopanne (HOHOBOH aKTHMBHOCTH U TECTHPOBAHUE IOBEICHUYCCKUX PEAKIMH MOJUIFOCKOB IO
3 mapameTpaM MOKa3ajo, 4To Ipelemiku oOnafaroT Haubojee IUIACTHYHBIM MOoBeleHHEM. [peberku
Ch. islandica OpicTpee W cTaOWIbHEE IPYTUX MOJUIIOCKOB PEAarvpoBalid Ha JIIOObIE Pa3apakUTENU U
W3MEHEHUS! Cpelbl: CBET/TeHb, BHOpAIMIO, MABIKEHHE BOIBI M IIyM (OT aj’palnuu), H3MEHEHHs
TEMIIEPATYpPBl, COIEHOCTH, KOHLEHTPALXHU KHCIOPOAa U MPOTOK (IIOCTYIUICHUE MTUILH).

bruonnaukauus Ha ypoBHe mnomyisuuid B npuOpexbe Llnuubeprena nomkHa ObITH 0COOEHHO
3 PEKTHBHOM, TIOCKONBKY, Kak Obuto ycraHoBneHo panee (I'yammor A. B., 2023), B 3KCTpeMaiIbHBIX
YCIIOBUSIX, HA TPaHUIIEe apeana pacipoCTpaHEeHHs BHUIOB, M, 0COOEHHO, B 3CTyapHUsiX, YYBCTBUTEILHOCTD
OpPTaHU3MOB K U3MEHEHUIM (PaKTOPOB CPE/Ibl BO3PACTAET MHOTOKPATHO.
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MOpPCKHUX BoJ (6monorudeckas maaukaius). Anaturel: U3n-so KHI[ PAH, 2009. 262 c.
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MOPCKHWE YETBEPTUYHBIE OCALKU LLUMULUBEPTEHA U OKPYXAIOLLEIO WENb®A

E. A.l'yces’, A. C. OkyHeB', [l. B. BepauHckux'2, A. A. Kpbinos?,
0. B. 9nbkunat, T. U. XocHynnuna', 1. 6. CemeHos’, B. 0. 3axapos!
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B 2021-2025 rogax cumamu BcepoccHiickoro HayqHO-HCCIIEOBATEIBCKOTO HHCTHTYTA TEOJIOTHI
W MHHEpaIbHBIX pecypcoB Muposoro okeana (BHHWHWOxeanreomnorns) u3y4aauch MOPCKHE Teppachl
MO3THEHEOIIEHCTOLEH-TOIOIIEHOBOTO BO3pacTa Ha 3anagHoM nobdepexkse Llnundeprena ot Mce-puopna
Ha tore g0 Kpocc-pmopma Ha ceBepe. B 2022-2024 romax OBUIM TPOBEACHBI MOPCKHE T€OJIOTO-
CbeMOYHbIE Pa0OTHI Ha menb(e K BocToky oT [lInunbdeprena na nogustuu Ilepces, y octpoBa Hanexabt
u apxunenara Teicsga OCTPOBOB, a Takxke B paiione Ctyp-duopaa.

Mopckue HeomecToLeH-TONIO0LEeHOBbIe 0TiImKeHus Ha lInunbepreHe B 0OCHOBHOM (hOPMHUPYIOT
JIECTHUIIBI MOPCKUX TEppac, OCIOXKHSIOUMX pelibed TOPHBIX pailoHOB W cTpIHAdIeToB. Hambombiei
COXPAaHHOCTBIO MOPCKHME TEeppachl XapakTepH3YIOTCS B TeX paloHaxX, IIe B TEYEHHE MOCICIHUX
OJICICHCHUH HE TPOUCXOJUIO 3HAYMUTENBHOrO paspacTaHusi JenHukoB. Ha cesepe IlImmubeprena
HanOoJbIIAs BBICOTA PACIPOCTPAHEHUS TOJOICHOBBIX MOPCKHX OCAIKOB IO JaHHBIM DPOCCHHCKHX H
3apyOeXHBIX WCCIEeNOBaHUA HE TpPEBHIIIaeT 35 M, BbIIIe (UKCUPYIOTCS MO3IHEHEOIUICHCTOIIEHOBBIC
MOPCKHE TepPACHL.

Mopckue Teppackl 4acTO UMEIOT YUCTO a0pa3nOHHOE IPOUCXOXKICHNE, HO MHOTAA IPUCYTCTBYET U
AKKyMYJISATUBHAs YacTh TEpPpachl, CIOKEHHAs MeCKaMH, TPaBUHHUKAMHU, TaJICYHUKAMH, C MPOCIOSMH U
JMH3aMHU aleBpUTOB. [10 TaHHBIM KOCMO- B a3po()OTOCHEMOK MPOCIICKHUBAIOTCS TAKUE JCTAN CTPOCHUS
MOPCKHX Teppac, KaKk LITOPMOBbIE BaJibl, JaryHbl U MPOTOKK. Ha MecTHOCTH OOBIMHO YPOBHHU CTOSHHS
MOpsl BBIpaKeHBl cnabo, TONBKO B MeCTaX Mpope3aHus peKaMu CTPIHADIETOB BCTPEYAIOTCS
NpEeACTaBUTEIbHbBIE Pa3pe3bl TOJIOLEHOBBIX MOPCKHUX OTIOXKEHUH. Ocalky WHOTIA COAEP)KaT PAaKOBHHBI
MOPCKHX MOJUTIOCKOB — ABYCTBOPOK, TacCTpOIIO[, JOMHUKH MOPCKHMX YCOHOTHX PAaKOB, KOCTH MOPCKHX
MJICKOTIMTAIOIINX — MOpXKeW, TIOJEHEH, KUTOB, a TaKKe€ CEBEPHOTO OJICHS, U Jaxke Oeloro MeaBess
(OxyneB u ap., 2024). Ha 6eperax nponusa ®opranacyHHeT, a Takke B KoHrc-propae nHOCTpaHHBIMU
KOJUIETaMH JICTaJIbHO W3y4YeHBI MPUOPEKHO-MOPCKHE Teppachl HEOIUICHCTOIIEHOBOTO U TOJIOIIEHOBOTO
BO3pAcTa, KOTOpbIE [0 YPOBHIO TIIATEIFHOCTH MCCICIOBAHUS MOXHO OTHECTH K KIIIOUEBBIM
cTparoturmyeckuM paspe3am (Alexanderson et al., 2011, 2018).

Hamu w3ydanmuch pa3pe3sl HEOIUICHCTOIEH-TOJIOIEHOBBIX MOPCKHX Teppac Ha IOIyOCTPOBE
Bperrep, B paiione Konrc- n Kpocc-puopnos, Ha paBauae Mutpa, Ha 3emne [lpunua Kapna u B npyrux
Mmectax. CeBepHbIE pailOHBI apxHIenara XapakTepU3ylTCs OEeIHOCThIO OPTaHMYECKHX OCTaTKOB B
MOPCKHX TOJIOIIGHOBBIX OC3JIKax, BCTPEYAIOTCS B OCHOBHOM JIMILIb PAaKOBHUHHBIA JETPHUT, YTO CO3/ACT
TPYAHOCTH JUIS JAaTUPOBAHMS BMELIAIOIIMX OTJIOKEHHH. B TO ke Bpems B KIIIOYEBBIX pa3pe3ax Ha
nonyoctpoBe bperrep, B Konrc-gpuopae um Ha 3emme I[lpunna Kapnma BcTpedeHbl JOBOJIBHO
NpeACTaBUTEIbHbIE KOMIJIEKCHl MOPCKUX MOJUTIOCKOB, BKJIIOUaromux Macoma calcarea, Astarte borealis,
Astarte crenata, Clinocardium ciliatum, Chlamys islandica, Balanus balanoides, Mya truncate, Hiatella
arctica, Macoma calcarea, Macoma baltica, Astarte borealis, Astarte crenata, Portlandia arctica,
Clinocardium ciliatum, Chlamys islandica, Balanus balanoides, Mya truncate, Hiatella arctica,
Buccinum sp., Cylichna alba n npyrue Bunmbl. B ciydae Hanwuus MeCYaHBIX OTIIOXKEHUH, OTOMPATNCH
npoObl A7l ONpeNeNieHusl BO3pacTa METOIOM ONTHKO-CTUMYJIMPOBAHHOM JitoMuHecueHIMU. HekoTopsle
U3 KJIIOYEBBIX Pa3pe30B OCTPOBHOW CYIIN YK€ JCTAFHO M3YYalIHCh 3apyOeKHBIMU HCCIIEIOBATEISIMY,
JIpyrue o0CIeT0BaTUCh HAMU BIIEPBHIE.

Ha mensde Hlnuudeprena B 2022 u 2024 rogax padotsl npooauiuck ¢ 6opra HUC «IIpodeccop
MomganoB», B 2023 1. — ¢ cymna «WBam lletpoB» (cymomnamenerr ®I'bBY «CeBeproe YI'MCy,
r. ApxaHrensck) B paiioHe Bo3BblmIeHHOCTH Ilepces, y octpoBa Hanexasl m apxumenara Teicsiua
octpoBoB, B Ctyp-¢uopae B unrepBaie riyoun 50-350 M, u BKIOYaId B ce0s CEMCMOaKyCTHYECKOE
npoIIUPOBaHUE C HUCIIONB30BaHUEM Tpoduiiorpada u crapkepa, MHOTOIYYEBOE IXOJOTHPOBAHUE U
JOHHBIH TPo000TOOp ¢ MoMOLIBIO AHOUEpnaTess BaH-BuHa u rpynToBoii Tpyoku (Komapos u ap., 2022;
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I'yceB u ap., 2024). Ilo celicMOaKyCTHYECKUM AaHHBIM MOXHO CYIUTh O peibede MOPCKOro THA H
MOIITHOCTH CaMOI0 BEPXHEro OCaJOYHOTO CJIOsl, a TAKKe MHOIAA — O CTPOCHHWH IWCIIOLHMPOBAHHBIX
TOPHBIX MOPOA ME3030HMCKOro Bo3pacrta. JloHHoe ompoOoBanue Ha menbde lnundeprena 3a Tpu roxa
BbIMOJIHEHO Ha 194 craHmmax. IlieificToneH-roIoLEHOBbIE OCAJKH, BCKPBITHIE JAHOYEPIATENIEM,
IIPEACTaBICHbl B OCHOBHOM aJIeBPUTO-IIENMTOBBIMU OCaJKaMH, HMHOTAAa C IpuMechio necka. Ha
HECKOJIbKUX CTaHLMUSIX JOHHBIE OCAIKH OTCYTCTBOBAJIH, 3aTO OBUI MOMHSAT JOHHO-KaMEHHBIH MaTepuan, a
MHOIZIA U JKEeJIe30-MapraHieBble KOHKpEIUH. MecTaMu Ha HMOBEPXHOCTH MOPCKOTO IHA OOHaKaroTCs
KOpEHHBIE MTOPO/IbI U UX INMIOBUIM.

[To3nHeHeomnecToLeH-ToNoeHOBbIe ocaaku Ha meibde Lnundeprena nMer0T HE3HAUNTEIbHYIO
MOIIHOCTh, COCTaBJsIsl B cpemHeM 7—10 M, W JIWIIb MECTaMH YBEIWYHBasCh M0 25-35 M B MecTax
pa3BuTHs QIIOBUOTTSIUATBHBIX U CKJIOHOBBIX 00pa30BaHMi y MOAHOXKUS CKIOHOB. Ha BepmmHax GaHok
W TMOJBOJTHBIX BO3BBIILICHHOCTEH MO3IHEHEOIICHCTOLEH-TONOICHOBBIE OTIOKEHHUs JIMOO OTCYTCTBYIOT
BOBCE, JIN0OO MOKPHIBAIOT KOPEHHBIE OPOABI TOHKUM ILIAIOM MOLIHOCTBIO MEHEE METpa.

Ha wmenkoBoAHBIX ydyacTKaXx B MOPCKOM JHE 4YacTO BCTPEYAIOTCA JIOKAJIbHBIE XOJIMBI MU
IJIOCKOBEPIIMHHBIE BO3BBIIIEHHOCTH, KOTOpBIE SIBIISIOTCS, MO-BUIUMOMY, 3PO3HOHHBIMHM OCTaHIIAMH,
BEPILIMHBI KOTOPBIX CJIOKEHbI YCTOMYMBBIMU K Pa3pyLICHUIO 0a3anbTaMy WIK A0JIEPUTAMH.

Ilo MOpPCKMM M CyXOIyTHBIM JaHHBIM MOKHO OTMETHTh, YTO B CPEIHEM TOJIOLIEHE CKOPOCTH
0CaJIKOHAKOIUICHHUS 3HAYUTENBHO CHIDKAIIUCH, JIN0O CPeTHETONIOLEHOBBIE OCaIKH OTCYTCTBYIOT B pa3pese.
3TO TOBOPHUT O BO3MOXKHOM KpaTKOBpPEMEHHOM perpeccuu Mopckoro 6acceiina. Ha octpoBax apxumenara
TOJIOLICHOBBIE MOPCKHE TEppachl MOABEPrajliuCh 3aMETHOMY BO3IEHCTBHIO BBIBETPHUBAHUS, pa3MbIBa
peUHBIMH W (UIIOBHOTIISIIMAIILHBIME  TIOTOKaMH, CKIIOHOBBIMH TIpolieccaMn W JAp. Ha menbde
M03/HEHEOTNIEHCTOIEH-TOJIOLIEHOBOE  OCAIKOHAKOIIJICHHE TPOUCXOIMIIO HEPaBHOMEPHO B Pa3HBIX
paifoHax, u ObIJIO U3MEHYHMBBIM 10 HHTEHCUBHOCTH BO BPEMEHH.
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MHoroneTHHEe ~ pe3yNbTaThl ~ W3Y4YEeHHs  [uaHompokapuor  3kocuctem  [lmmmbeprena

JEMOHCTPHPYIOT, YTO BCE pa3HOOOpa3ne MECTOOOMTAaHMH apXuienara HCHONb3YeTCs TEMH WM WHBIMH
Bugamu rpymmnsl (Davydov, 2021; [laBsinoB, 2022). Beicokasi aganTUBHOCTh OO0YCIIaBIMBAET LIMPOKOE
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pacmpocTpaHeHHe IMaHOMPOKApUOT, OCOOCHHO B HAa3eMHBIX MECTOOOWMTaHMAX, TAE€ OHH 00pasyloT
3aMeTHbIe OOpacTaHWs Ha TMOBEPXHOCTH W B TONIIE MOYBHL. llMaHOMPOKApHOTHI WIPalOT 3/eCh
(GbyHIaMEHTaTBHYIO POJb, TAK KaK HE TOJIHKO BHOCAT BKJIAJ B (PHKCAIMIO yTiepojia M a30Ta, HO U 4acTo
BBICTYIIAIOT B Ka4ecTBe >AM(PHUKATOPOB, POpMUpYsl criennpUUecKrue cooOIIecTBa MOYBEHHBIX KOPOUEK.
HnanonpokapruoTsl (HOPMHUPYIOT JTHTOOMOHTHBIE COOOIIECTBAa, aKTHBHO OCBAWBAIOT ITOBEPXHOCTh U
TPEIINHBI CKaTHHBIX OOHAKEHHH.

OpHoii U3 BaKHEHIHMX (yHAAMEHTAJbHBIX 3aJad MO0 W3ydeHHIo nuaHomnpokapuotr Lnuubeprena
ABJISICTCS BBISIBJICHUE BUOBOTO OOraTCTBA Pa3IMYHBIX pailoHOB apxumenara. AKTyalbHOCTb 3TOH paboThI
00yCIoBIIeHa, PEX/IE BCETO, HU3KOH CTETIEHBI0 N3YUYEHHOCTH Pa3HOO0Pa3Hsl MOSAPHBIX 00acTei 3emiu.
B teuenune paga ce3oHoB u3ydeHo 12 nokanbHbIX (iop Lnunodeprena, n3 HUX 4 TEPPUTOPUU OTHOCATCS
K 30HE MOJSIPHBIX IYCTBIHb, 8 — K TYHIPOBOM 30HE. B mccnenoBanue Takxe BKIIOYCHBI JIUTEPATyPHEIC
JTaHHBIE TI0 (uIOpaM, AJII KOTOPBIX M3BECTHHI MOJHBIE CITUCKW BHIOB. M3 M3ydeHHBIX HAMH JIOKAIBHBIX
¢op cample OoraTeie IO YWCITY BHAOB ILHMAHOIPOKApHUOT (OPMHPYIOTCA B pailoHAX WMMEIOIINX
3HAUYUTENBHYIO AU (epeHIratnio JINTOIOTUIECKUX U OporpaguyecKix YCIOBHH, a TaKkkKe B palioHax C
KOHIIEHTpaIei kapOoHaTHBIX mopor. Camble OemHbie (PIOpPHI BBISBICHBI HA OJHOTHUITHBIX CHIIMKATHBIX
nmoponax. B menoM ¢uopbl XapakTepu3yIOTCs 3HAYMTENBHOH creneHbio auddepeHnmanum BUIOBOTO
cocraBa. Haumbombiiee cXoICTBO MO HaO0OpPy BUAOB HUMEIOT (Iopbl MOJSApHBIX mycThiHb CeBepo-
Bocrounoit 3emnu (aBsinos, 2019).

BuoBoii coctaB IHaHONPOKAPHOT OTIAMYACTCS 3HAYUTENHHOM MPIYPOUYEHHOCTEI0 K MUKPOYCIIOBHSIM
MeCTOOOUTaHMH. BONBIIMHCTBO BBISBICHHBIX BHIAOB (50 %) pacmpocTpaHEHBI JOKaJIbHO — BBISBICHBI
TOJIBKO B OZHOM paioHe, 18% HalifieHbl B IByX paiioHax, 9.3 % — B Tpex. Tonbko ceMb BUIOB IIMPOKO
paclpoCTpaHEeHbl 10 TEPPUTOPUHU apxwrenara. JlaHHas 3aKOHOMEPHOCTh HaKJIaIbIBaeT OOJbIIne
OTpaHWYEHHs] Ha W3Y4YeHHOCTh rpynmnbl Ha llInumbepreHe, Tak Kak TOJTHOE BBISBICHHWE BHIOBOTO
OoraTcTBa BO3MOXKHO TOJILKO IPH MOJTHOMACIITAOHOM 00CIIeI0BaHUH «OeMbIX maTeH». CIeICTBUEM 3TOTO
SIBJIICTCS MPOJIOJDKAIOIIMICS TPOLIECC ONMHCAaHMUsA HOBBIX s Hayku BujaoB (Raabova et al.,, 2019;
Davydov et al., 2020; Jung et al., 2020).

[Mpenanoxxena ocHOBa  KiacCU(PHUKAIMK  MECTOOOWTaHWMH  NHUAHONMPOKAPUOT  apKTHUECKUX
tepputopuii (Davydov, 2024b). Beigenensl qBe OONBIIMX TPYHIBI MECTOOOWTAHMIA: MPECHOBOIHBIC U
HazeMHble. llocienHsss, B CBOI0O odepenb, pasleneHa Ha aM(OUOMANFHYI0 W THUIHYHO HA3eMHYIO
noArpynmel. BapuaOenbHOCTh TMONSIPHBIX MECTOOOWTAaHMH MOXKHO TPEACTAaBUTh B BHJE TpaJHeHTa
VBIIQKHEHUsI, KOTOPBI TPOXOJUT OT NPECHOBOJHBIX uepe3 Ccy0a’podUTHBIE A0 CYXUX THIIHIHO
Ha3eMHBIX. Pa3nmuums TepUOMUYHOCTH, AMIUTUTYABl W PETYISPHOCTH YBIQXKHEHUS MECTOOOMTaHWI
MPHUBOIAT K ¢ HepeHIIPOBKE BUOBOTO COCTaBa IIMAHOTPOKAPHOT.

BhInosTHEH aHaIM3 SKOJIOTMYECKUX OCOOSHHOCTEH IMaHONpoKapuoT apxurneiara llnundepren
(Davydov, 2024a). Mcxoast u3 Konr4yecTBa HAXOJ0K U BUIOBOTO OOTATCTBa C/IEaH BBIBOJ, YTO Hauboee
OJIarONPHUSTHBIMHE IS ITMAHONPOKApHOT B ycnoBusix Llmuideprena sapistorces: 1) cKkabHBIE cOOOIIeCcTBa
B YCIIOBHSX JIOCTATOYHOTO VBIQXKHEHHs, 2) OTrOJCHHBIE TPYHTHI, Ha KOTOPBIX (OPMHUPYIOTCS
OunojorMuecKkre TOYBEHHbIE KOPOUKH, 3) MEIJICHHBIE XOpOIIO IpPOrpeBaeMble py4ybH, a TaKKe
4) crienududeckne TepeyBIaXHEHHbIE MECTOOOMTaHHWS — IMpocauymBaHusa. Ha mpuMepe aHammza
HKOJIOTHYECKNX OCOOCHHOCTEH BHJIOB, MTPOM3PACTAIONINX HA apXUIlenare, MoKa3aHo, 4TO NPECTaBICHUS
00 3BpHOMOHTHBIX CBOMCTBAX IMAHOIPOKAPHOT HECOCTOSATEIBHBI.

BaxxHBIM TPUKIIAJHBIM aCIEeKTOM HM3YYEeHHS Pa3HOOOpaswsi IIMAHONPOKAPHOT SIBISETCS CKPHHUHT
BUJIOB, KOTOpPbIE MOTYT OBITH TIOJOXEHBI B OCHOBY TEXHOJOTHH pEeMEIHalid H PEeKyJIbTUBAIUU.
[Ipobnema pekyIbTHBAIMU TEPPUKOHOB U OTXOJIOB PYJ0000TANCHHS 3aKIF0YAETCsl B TOM, YTO OHH MOTYT
COJIEPKAaTh TOKCHYHBIE DIIEMEHTHI (TSDKENbIe MEeTalibl), OCIHBI OPraHUYeCKUMH COSTMHEHUSIMH U TIJI0XO0
YIEPKUBAIOT BOJY, YTO 3aTPYIHSET €CTECTBEHHOE BOCCTAHOBJIECHHE PACTHTENBbHOCTH. llepcrieKTHBHBIM
MPEJICTABIISIETCS. U3YYCHUE ITAMMOB IIMAaHOOAKTEPUH, YCTOWYHMBBIX K TSDKEIBIM METaJllaM, CIOCOOHBIX
KOJIOHU3UPOBATh PHIXJIBIC MIECUaHble CyOCTpaTHhI.

3a mepuon m3ydeHus skocuctem lllnmmbepreHa HakorieHa OOIMIMPHAsE KOJUICKIMS IITaMMOB,
HacuuThiBaromast 40 mMTaMMOB Pa3IMYHBIX BUAOB. [IprcrocoOIeHHOCTh MOMyNSIUNA K SKCTPeMaTbHBIM
YCIIOBUSIX apXHWIleniara TO3BOJISIET TMPEANOJIOKHTh HAUYUEe Y HUX MEXaHH3MOB, CIIOCOOCTBYIOIIHX
BBDKUBAHUIO B CYpPOBBIX KIIMMATHYECKUX YCIOBHUSX, YTO SIBISICTCS 3aJIOTOM ycliexa Npu pa3paboTKe
TEXHOJIOTHI BOCCTAHOBJICHUS TEXHOTCHHBIX ITyCTOIIEH M PEKYJIbTUBAIMM HAPYIICHHBIX TEPPUTOPHIA
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B HacTosmmii MOMEHT UAET TECTUPOBAHUE JTAHHBIX IITAMMOB JIJIS BBISBICHHS HAWIYYIINX YCTOWYUBBIX
KaHJIMJIATOB TIPY 3apacTaHWy HE(EIMHOBBIX IIJIAMOB U YCTOMYMBOCTH K CYOJICTAIbHBIM KOHIIEHTPAIIHSIM
MEJIA, YTO MOXET OBITh WCIIOJIb30BAHO MPU BOCCTAHOBJICHUHM TEPPUTOPUN BOKPYT MEIHO-HUKEIEBBIX
MPOU3BOACTB MypMaHCKO# 00J1acTH.

HccnenoBanue BBIMONHEHO MpU mojanepxkke Poccuiickoro HayyHoro ¢onma, nmpoekT Ne 25-14-
20011, https://rsct.ru/project/25-14-20011/
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OctpoB Kunpaun pacrnosiockeH B 1.5 kM ot MypmaHckoro Oepera Kosabckoro mosyoctpoBa K
BOCTOKY OT Bhixona Komwsckoro 3anmmBa bapenneBa mops. JnuHa octpoBa 17.6 kM, mmpuHa A0 7 KM.
OcTpoB mpeAcTaBIseT cO00M XOIMUCTOE IIATO BRICOTOH 10 280 M.

lenpto BHEpBBIE MNPOBEACHHBIX T'HAPOXUMHUYECKUX HCCIEIOBAaHMH SBISIETCA ONpEAEIICHUE
coJiep>)KaHusl MUKPO3JIEMEHTOB B BOJHBIX 00BEKTaX OCTpoBa KWIbJAMH M YCTaHOBIICHHE OCHOBHBIX
(hakTOpoB (HOPMHUPOBAHUS MHKPOIIEMEHTHOTO COCTaBa A3TOr0 (DOHOBOTO paioHAa, HAXOJIIIETOCS B
Apxkruueckoit 30He Poccuiickoit denepanun.

[IpoBenensl nccienoBaHUs MUKPORJIEMEHTHOIO cocTaBa 12 BOAHBIX OOBEKTOB MOBEPXHOCTHBIX
BOJ — B 8 o3epax, BKJIIOYAs PEIUKTOBOE 03ep0o MormibHoe, u 4 pydbsx. [IpoObl BOIBI OTOMpATHCH C
Oepera BOJHBIX OOBEKTOB C MX MOBEPXHOCTH BCIEICTBHE OTCYTCTBUS JIOAKH B TUIACTHKOBBIE OYTBUIOUKH
oobemMoM 100 mn u xpanunuck npu Temmneparype 4 °C 1o mpoBeaeHus: aHanuza. MUKPO3JIeMEHTHBIH
COCTaB OTPEAEISUICS METOJOM MacC-CIIEKTPOMETPHUN ¢ HHAYKTHBHO cBsizaHHOW 1utazmoi (MCII-MC) Ha
Mmacc-ciektpomerpe ELAN-9000 (PerkinElmer, CIIIA). IlpoBoamnoch ompenenenue Ooinee 40
MHUKPO3JIEMEHTOB, BKIIIOUas TSDKEJIbIe METAJUIbI U peiKo3eMelbHbIe 3eMeHThl (P3D).
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ObpaszoBanust octpoBa Kunbaua otHocstcss k TumaHo-Bapanrepckoit cucteme Oaiikamun u
MPEJICTABISIOT 000 MOHOKIMHAIIFHOE HAIUTACTOBAHNWE METaMOP(PH30BaHHBIX OCAJOYHBIX KOMILIEKCOB,
JATHPYEMBIX CPEIHHUM, TO3IHUM pudeeM u BeHIoM. Bo3pact mopos ObII onpesesieH Kalnii-aproHOBBIM
METOJIOM IO TIAyKOHHUTY U3 MecyaHuka, u coctaBisger 1059-762 mun ner. KumbauHCKMI TUTOTHUIL
npencrasieH nmecyannkamu (30 %), aprimmuramu (19 %) n anespommramu (24 %). B ero cocraBe Takxke
ompezenseTcs cynbpuIHAsT MIHEPAIU3ANXs, BKIIOYasi MHPUT, XaIbKomupuT U tuMoHuT (1.5-7.8 %). B
paspese BCTPEUaroTcsl MOJIMMHUKTOBBIE KOHTTIOOpeKYHH ¢ (HocoprUTOBEIMU OOJIOMKAMH B KapOOHATHBIMHU
CTSDKEHHSIMH, YKa3bIBAIOIIMMH Ha HadanbHbIA MeTamopdusM. Ha Oonbieit yactu o. KunbauHn kopeHHbIE
MOPOJIBI HE TIEPEKPBITHI CIIOSMH YETBEPTUIHBIX OTIIOKEHHUH U BBIXOISAT Ha JTHEBHYIO TOBEPXHOCTD.

Ha octpoBe KunbauH HaxoguTcs peiaukTOBOE 03epo MormibHOE, MpHMeYaTelnbHOe HATUMIHEM
XOpOILLO TIPOHUIIAEMOM MEPEMBIYKM W TPOHUKHOBEHHEM MOPCKHMX BOJI, BCJIEACTBHE YEro B 03€pe
OTMeYaeTcs IIIOTHOCTHAS CTPAaTU(UKAINS C BRICOKUMH 3HAYEHUSIMU TPaINEeHTA TIOTHOCTH. Pa3zpe3 Bojabl
B 03€pe HMEeT HECKOJHKO CIIO€B BOJIBI PAa3HOW COJEHOCTH, OT TOYTH IPECHOH Ha IOBEPXHOCTH
(comenocts He Oomnee 3 %o) mo comeHocTH Oomnee 30 %o B MPUAOHHOM CJIOE, XapaKTEPH3YIOLIUMCS
HaIMYNeM aHa’pOOHOM CepoOBOIOPOIHON TOINIIIH.

HccnenoBanns MHUKPOIJIEMEHTHOTO COCTaBa IMOBEPXHOCTHBIX BOJ 0-Ba KWIBAWH COTpYTHUKAMHU
UIIIBC KHIL PAH B 2024 1. Obuty TIpOBEACHBI BIIEpBbIC. [l0 HACTOSIIETO BPEMEHU XUMUYCCKUI COCTaB
BOJIBI OBUT MCCIIEIOBaH TOJBKO B 03. MOTMIIbHOE, H TIOAPOOHOE €ro ONMUCAaHWE JAaHO IO pe3yJbTaTam
uccaenopanuii corpyauukoB MMBU KHII PAH, nposenennsie B 70-X IT. mpouuioro Beka. Beaeactaue
MIPOHUKHOBEHHSI MOPCKUX BOJ B 03. MOTHIIbHOE Uepe3 XOpoIllo MPOHHUIIAEMYIO TIEpEMBIUKY, BOJa BO BCEX
CJIOSIX XJIOPUIHO-HATPUEBOT'O COCTaBa, HA BTOPOM MECTE CPEH IIaBHBIX HOHOB CyNb(aT-WOH U MarHUH.
Bcenmencteue HabonbpIMXx pa3smMepoB  o3epa MOTHIBHOE BIMSHHE MOPCKHX —adpO30Jed  TOMKHO
CKa3bIBaThCS Ha (POPMHPOBAHNN XMMHUYECKOTO COCTaBa BCEX BOIHBIX OOBEKTOB 03epa, IOATOMY MOXKHO
MPEAIoaraTh, YT0 MOBEPXHOCTHBIC BOJBI 31€Ch JTOJDKHBI OBITh XJIOPUAHO-HATPUEBOTO COCTaBa, KaK 3TO
OBLJIO OTMEYEHO B 03epax NPUOPEKHOW 30HBI CeBepo-3amaga MypmaHckoi oOnactu. Ho nHammuwne
KapOOHATHBIX OTIIOXKEHHUH M CyIb(OUIHON MHHEPATU3AIlUN B COCTaBE TOPHBIX MOpoAa 0. KuibanH Moxer
BHOCHTH CBOHM KOPPEKTHBBI B (POPMHUPOBAHKE TIIaBHOTO HOHHOTO COCTaBa MMOBEPXHOCTHBIX BOJ OCTPOBA.
Hanpumep, u3BecTHO, 4YTO BOAAa MOJ3EMHOI0 HCTOYHHMKA, BIAJaromero B 03. MOruibHOE U
OKa3bIBAIOMIETO OIPECHSONIEe BO3JEHCTBHE HAa TMOBEPXHOCTHBINM cioi 03. MoruinbHOe, cynbdaTHO-
HATPUEBOTO cocTaBa mpu MuHepanusanuu (.52 T/71, 49TO HE XapakTepHO JUIS MPHPOIHBIX BOJI
MypmaHckoii o01acTy.

Ha mMukposnemMeHTHBIH cocTaB 03. MOTHIIBHOE OKa3bIBAeT BIHSHUS IIPOCAYMBAHUE MOPCKOH BOJIEI,
MO3TOMY JaX€ B OIPECHEHHOM IIOBEPXHOCTHOM CJO€ BOJBI 03€pa COXPAaHsIMCh OCOOCHHOCTH
XUMHAYECKOTO cOCTaBa MOpPCKOH Boabl. [103TOMy cpeau BceX HCCIIEOBAaHHBIX BOJHBIX OOBEKTOB O.
KusbauH HauOobIIe CoaepxKaHusl MEIOYHbIX U IIeJ0ouHo3eMenbHbIX MeTasuioB (Li, Rb, Sr, Cs u Ba), a
Takke Tsokensix Metaios (Ni, Cu, Co, Sb, V, Ti, Bi, U, Nb, W, Mo) 3adukcupoBano B 03. MormisHoe,
Y OHM BBIIIE, YEM B 03epax ceBepo-3amagHoi dacTh MypMaHCKOM 00acTH, 4TO, BEPOSITHO, CBS3AaHO C
0COOCHHOCTSIMH MOPCKOH BOJIBI, XHMHYECKHH COCTaB KOTOPOH XapaKTEepU3yeTcs MOBBINICHHBIM
MUKPO3JIEMEHTHBIM COJIEpKAaHUEM IIEJIOYHBIX, IIEeI0YHO3EMENbHBIX U TKENbIX MeTamoB. Coxepikanne
IIEJIOYHBIX U IIEJI0YHO3eMETbHBIX METAIOB B BoJe 03epa MorwibpHOe Ha 1—2 mopsaka BEIINIE, YeM BO
BCEX JPYrMX BOJTHBIX OOBEKTaX, W TAaKKe BhINIE HMX KOHIEHTpauuii B o3epe bousbmioit Byawssp
XHUOMHCKOTO TOPHOTO MAacCHBa, B KOTOPOE IMOCTYMAOT CTOKH alaTUT-He(EITHHOBOTO MPOU3BOJICTBA U3
AO «Amnatut». AnaTut-HeeIMHOBBIC PYAbl XapaKTEPHU3YIOTCS IOBBINICHHBIM COACPKAHUEM BCEX
MIEIOYHBIX W IIEeTOYHO3EMENbHBIX METAUIOB, a Takke P30, moaromy crtounsie Boapl AO «AmaTury»
TaK)Ke COZepIKaT MOBBIIICHHBIE KOHIIEHTPAINH BHIIICTIEPEUNCICHHBIX JJIEMEHTOB.

HawnGonsimme conepxanus Bcex P39, a takxe Cd, Zr u Hf, oOHapyxens! B Bojie o3epa Ilociennee,
YTO, BEPOSITHO, CBSI3aHO C OCOOCHHOCTSIMH T€OXMMHYECKOI'0 COCTaBa CJIaralolifux BogocOOp 3TOro o3epa
TOPHBIX TOPOJ. OTH MaKCUMaJbHBIC COJICPKAHHMS TakXke BbIIIe KOHIEHTparmid P33 wu apyrux
BBHIIIETICPEUUCIICHHBIX 31eMeHTOB B o3epe bombmioit Byabsasp. Bricokoe conepxkanune P33, a Takxke
comyTcTByIomuMX UM Zr 1 Hf, cBsizaHO, ckopee Bcero, ¢ HATMUMEM BBIXOJSIIMX HA MOBEPXHOCTH OCTPOBA
dochopuros. B Boae o3epa [locnennee GUKCUPYIOTCS Tak)Ke BHICOKHE COACPKAHUS TSXKEJIBIX METAJLIOB,
YTO CBSI3aHO C YIIOMSIHYTHIMU BBIIIE TeOXUMHUUECKOl acconmarmeil P, Mo, Pb u Cu u pynonposiBneHusMu
Zr u Cu.
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st BBIABICHHSI CBsI3ed MEXAY COJCPKaHUAMH MUKPOARJIEMEHTOB B IOBEPXHOCTHBIX BOJAX
0. KunbiH OBUT MCMONB30BaH KOPPEISAIMOHHBIN aHAW3 W (DAKTOPHBINM aHAIM3 METOJOM TJIABHBIX
KOMITOHEHT, TPAJUIMOHHO TPUMEHSEMBbIE [JIsl WHTEpPIIPETalliid Pe3yJIbTaTOB THUAPOXUMUYECKIX
nccnenopannid. [lo pesymbpraram KOppENSAIHOHHOTO W (DAKTOPHOTO aHAIM3a BBISBICHO [BE TPYIIIBI
MUKPO3JIEMECHTOB U J[Ba 3HAYUMBIX (DakTopa, oOBsAcHSOMMX 65 % oOmiei aucnepcuu. [leppast rpymma
MUKPO3JeMEeHTOB 00beaunsier P33, Zr u Hf u ocHOBHYI0 YacTh Tskenbix MeTauioB (Mn, Pb, Zn, Cu, Cd,
Co, Ni u z1p.). D10 nIepBHIiA (pakTop B (HAaKTOPHOW MOIEIH, U OH OOBACHACTCS BIMSHHUEM OCOOCHHOCTEH
TEOXMMHYECKOTO COCTaBa KOPEHHBIX TOPHBIX IIOpOJA, T. €. OTMEUEHHbIe paHee CyIb(QumIHas
MUHEpaTU3aIus, reoXxuMudeckas crenuanusanus ¢dochopuros, Bkimouatonias P, P332, Zr, Pb, Cu u
JIpyTHUE TSDKENbIE METAIbl B COCTaBe CYJIb(PUAOB. BiusHHE MOPCKHX a’po3ojieli U MOPCKUX BOJI,
MOCTYHArOIMMKX B 03. MOTHIIBHOE M APYTHX BOIHBIX OOBEKTOB OCTPOBA, CKA3aJIoCh B (hOPMHPOBAHWHU
BTOPOH TPYMITBI MEKPORJIEMEHTOB — 3TO O0bEIUHEHHE IIEJIOYHBIX U IIET0YHO3EMENTbHBIX MeTauIoB (Li,
Rb, Sr, Cs u Ba) u conyrctBytomue um V, Mo, Nb, W.

Pabora Beimonnena B pamkax Tembl rpanta PH® 24-17-20006 «DoHoBBIE 03epa ApKTHUECKOU
30HBI MypMaHCKOW 00JaCTH: THIAPOXUMHS, aHOMAIMH TAXKEIBIX METAJUIOB U MHKPOIUIACTHK KaK HOBBIH
THUT 3aTrPsI3HEHUS] BOJJOEMOB MHPay.

HAYYHbIE PE3YJIbTATbI U HEPELIEHHBIE BOMPOCHI B OBIIACTUA U3YYEHUA
NOA3EMHOWN KPUOCOEPbHI LUMULUBEPIEHA MO UTOrAM 10-NETHUX UCCNEOOBAHUNA PAJ-LL

H. 3. Oemungos’, A. J1. Bopucuk!, C. P. Bepkynuy', A. B. l'yzeBa?, A. 0. l'yHap?,
B. 3. flemngos’, A. B. KowypHukos?, A. J1. Hukynuna', A. J1. Hosukos?, 10. B. Yrpiomos!

' ApKTHUECKUI M aHTApKTUYECKMI Hay4IHO-HUCCIIEN0BATENbCKHI MHCTUTYT, I. Cankr-IleTepOypr, Poccus
2HMucTutyt o3eposenehus PAH, r. Cankr-TletepOypr, Poccus
SMoOCKOBCKHI1 ToCyIapCcTBEHHEIN yHHBepcuTeT uM. M. B. JlomonocoBa, T. Mocksa, Poccus

B cesonHbix pabortax Poccuiickoll Hay4yHOW apKTHYECKOM OKCIEIWIMH Ha apxulenare
[Hnuu6epren (PAD-1) rpynna uzydenuss MHOToneTHe Mep3notel padoraer ¢ 2016 r. OcHoBHas 3a1aua
COCTOMT B (OPMHPOBAHMHM B cOCTaBe OOLIeH cucTeMbl HaOmoAeHud 3a Kpuocdepoi Ilnundeprena
MEP3JIOTHOI'O MOJIMIOHA, HAa KOTOPOM OTCIIKHUBAETCSl AWHAMHMKA TEMIIEPATypHOTO PEXHUMa MEpP3JIbIX
nmopoa. MOHUTOPUHT TEMIEPAaTypHOTO COCTOSHHUS MHOTOJIETHEW MEep3JIOTHl BeleTcs B 16 CKBaKMHAX,
CpeIHero/ioBasl TemMIeparypa rpyHTOB B HUX BapbHpyeT B Ipenenax oT —3,5 po —2,2 °C B paifoHe moc.
IMupamuna u or -3,1 mo -2,6 °C B paiione mnoc. bapenuOypr. CpaBHeHHE € TNpeIIIECTBYIOLIMMHU
JaHHBIMHU, NpuBeneHHbIME B MoHorpaduu (I'maporeonorus ..., 1983), mokassiBaeT, 4To 3a MOCIEIHUE
JeCATUIETHST CpeJHErojioBasl TeMmIeparypa TPYHTOB B paiioHe bBapeHunOypra mnpakTHyecku He
u3MeHuack; B padoraromux ¢ 2016 r. ckBakMHaX 3HAYMMOTO TPEHJIA HA WU3MEHEHHUE TEeMIIepPaTyphbl
TaKke He peructpupyercs. Hampotus, B paiione Ilupamunel cpenHerooBble TeMIepaTypbl TPYHTOB B
COBETCKOE BpeMs ObUIN HIKE COBPEMEHHBIX M HaXOAWINCH B auanasone —6,0+-3,2 °C. [IpuunHbl TaKOTo
pasnuuMs B peakUMd TPYHTOB Ha CHHXPOHHBIH pPOCT CpEIHErof0BOM TeMmmepaTypsl BO3IyXa B
Bapennoypre u [lupamune octaroTcst He 0 KOHIA SICHBIMU. Bo3MokHO, B paiione bapenndypra rpyHTbI
JOCTHUIIIM TeMIIepaTypsl (a30BOro IMepexona, u4To cTabWiIM3upyeT Ha HEKOTOpOE BpeMsl JaibHEHIIuit
POCT UX TeMIEPATYypBl IEPE] MEPEXOIOM K CTAINH JETrpaallii MEP3IO0THL.

BrimonHeHHBIE MOJENBHBIE ONEHKH ITOKa3ajd, YTO Ha4yall0 OIMYCKaHHS KPOBIM MHOTOJIETHEM
MEp3JIOTHl TPU YCIOBHUHM COXPAaHEHHUS TEKYIIMX TEMIIOB TOTEIUICHUS KIUMara IPOTHO3UPYETCS s
paiiona bapennOypra yxe B Omwxkaimue 30 ser. CKOpOCTb OITyCKaHUSI KPOBJIM COCTaBUT OKOJIO
12,5 cm/rog. Cpenu KpHOTEHHBIX SIBICHHH, pa3BUTHE KOTOPBHIX OyAeT aKTHBU3UPOBATHCA IIPH
COXpPaHEHUU TEMIIOB POCTa TEMIEPATypbl BO3/1yXa, — ONOJ3HYU 10 CE30HHO-TAIOMY CJIOK0 M TEPMOKapCT.
OnoisHy yxe HaOI0AAl0TCsl HETIOCPEJICTBEHHO Hall 3MaHusMu B bapennOypre. B 2019-2022 ronmax B
JoJMHE p. XoJuleHZap 3aUKCHPOBaHO HOBOOOpa30BaHUE TEPMOKAPCTOBBIX BOPOHOK, B KOTOpBIE
yXO0JuJia 4acTh pacxoaa peku. C HHKEHEPHBIX MO3UIMI TOBBILICHUE TEMIIEpaTyphl IPYHTOB HECET B cebe
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ocobeHHO Oonpmme pucku Ha [lupammme. DTO cBA3aHO C TeM, YTO B 3TOM IIOCEIKE HCIOJIB3YIOTCS
BUCSIUME CBaW, TOTAa Kak HETJIyOOKOE pacloJIOKEHHE CKaJbHOrO OCHOBaHMs B bapeHuOypre
IPEONpPEAETHIO IPEUMYILECTBEHHOE HCII0Ib30BaHUE CBAi—CTOCK.

OnpoOoBaHue BOJ MCTOYHHUKOB, HAJEHEH, IMIaXTHBIX BOA, & TAK)KE€ KPHOIAIOB, BCTPEUCHHBIX IPU
OypeHMH MHOTOJIETHEMEP3JBbIX IOpOJ, IOATBEPAMIO CHENAHHBIM B COBETCKOE BpeMs BBIBOA O
CYLIECTBOBAaHUM TPEX T'€HETHYECKHX THIIOB MOA3EMHBIX BOA B mpenenax 3amagHo-llnundepreHckoro
KpHoajapTe3naHckoro Oacceiina. [lomMep3noTHbIE COMOHOBATHIE TUAPOKAPOOHATHBIE HATPUEBHIE BOJBI
UMEIOT MUHepanu3anuto okoio 0,5-3,5 r/1, ux nuTaHue IPOUCXOAUT IIIaBHBIM 00pa3oM 3a c4eT JOHHOTO
TasHUA JbJa MOJIUTEPMHUUYECKUX JIEAHUKOB. [loqMep3rnoTHbIE COJIEHBIE XJIOPHIHBIE HATPUEBBIE BOIbI
MOPCKOTO THIa ¢ MuHepanmu3anuei B 30-35 r/n GpopMupyroTcs 3a cueT MHTPY3UH MOPCKHX BOA. Boabl
HaJMEP3JIOTHBIX TaJMKOB HMMEIOT MECTPBIii COCTaB, HO HawOojee XapaKTepHBIM Uil HUX SBISETCA
Cynb(aTHBIA cocTaB. DTH BOABI 32 CUET BHIBETPUBAHMS MUPHUTA U3 KOPEHHBIX MOPOJ MOTYT UMETh OYCHb
HU3KKe 3HaYeHus: pH u 001agaroT BEICOKOH arpeCcCHBHOCTHIO IO OTHOIIECHHIO K (yHIaMEHTaM.

Pesynpratel OypeHus JensSHBIX SA€P TUAPOIAKKOIWTOB M ONPOOOBAHMS BBIXOISIIMX HA
MOBEPXHOCTh y UX MOAHOXHS UCTOUHHUKOB HMOA3EMHBIX BOJ CBHIETEIBCTBYIOT O TOM, YTO OOJIBIINHCTBO
THAPONIaKKONIUTOB 3anaaHo-lInundepreHckoro KproanapTe3naHckoro OacceiiHa 0oOpa3oBaHO 3a CUeT
NpOMEp3aHuss MECT pasrpy3KH THIPOKApOOHATHBIX HATPUEBBIX BOJ. B HWKHUX 4YacTsIX IOJUH
WCTOYHUKOM BOJIbI JUIA JIEASHBIX SJ€p SBUIMCH TakKe IMOJ3eMHbIE BOJBI MOPCKOro cocTaBa. bypenue
rugponakkonutoB ®ummn u Hopu B pommue ['péHnmaneH mokasano, YTO OCHOBaHME JIENSHBIX SAEP
MIPOMOPO’KEHO, a 3HAUYUT UX POCT 3aKOoHYeH. ['eomerpus sapa Ounn u3ydeHa He TONBKO OypeHHeM, HO U
JIETAIbHO TIPOCJIEeKEeHa C TIOMOINBI0 Treopaauonokanuy. CpaBHUTEIBHBIM aHalIU3 COBPEMEHHBIX
n300paXeHUH THAPOJIAKKOIUTOB € adpodoTOoCheMKoi 1938 T. CBHAETENBCTBYET, YTO 3a HEIOJHEIC
100 neT ux Gopma MpaKTHUECKU HE U3MCHHIIACH.

OpHUM U3 TTIaBHBIX HEPEIIEHHBIX BOIPOCOB SIBIAETCS YBSA3KA BBIIBICHHOTO CTPOSHUS MEP3JIOTHI C
UCTOpPHUEH U3MEHEHHsI KJIMMAaTa, OJIeICHEHUsI M YpOBHS Mopsl. [1o 1aHHBIM 3J€KTpopa3BelKky U OypeHHs B
HIDKHEH 4acTH AOJuHBI I'pEHianeH Meps3ible NOpOAbl UMEKOT MOIIHOCTh BCETO HECKOJIBKO METPOB H
MOJICTUJIAIOTCS XJIOPUIHO-HATPUEBBIMHU KPUOIIATaMH, 4TO, MO-BUANMOMY, CBSI3aHO C HEIaBHUM BBIXOJ0M
JNOJHMHBI W3-TI0 YpPOBHS Mopsi. bBypenue psima ckBaxuH B paiioHe bapennOypra mnokasano, 4To
HECKOJBKMMU METPaMHM HH)KE CE30HHO-TAJIOrO CJIOS HAXOIWTCS T'€OXMMHUYECKHH Oaphep, Ha KOTOPOM
NPOMCXOAUT PE3KOE BO3pacTaHHWe 3acolieHHOCTH. Hammume 3TOro Oaphepa MOXeT OBITH CBA3aHO C
HeJlaBHEeH d1oXol OoJee TEroro kKianMata (KIMMAaTHYECKH ONTUMYM TrojiolieHa?), B Te4eHUe KOTOPOii
npoucxoausio Oosee TIIyOOKOE CE30HHOE OTTaMBaHWE WIIM JAaXke Aerpajanus Mep3noTsl. OnHol u3
TJIABHBIX 3arajiok siBisieTcss BpeMsl (OPMHUPOBAaHUS THIAPOJIAKKOIUTOB — OBLIO N UX 00pa3oBaHUs
CBSI3aHO C IPOMEP3aHMEM IIOCJIE BBIXOAA OCAIKOB H3-NIOJ YPOBHS MOpPS BO BpPEMSI €ro IMocienHei
perpeccuy Win npoMep3aHue ObUIO CBS3aHO CO CMEHOM TENJION KIIMMAaTUYEeCKOH 3IIOXH Ha XOJIOJHYIO B
KOHIIE KIIMMaTH4YeCKOro ONTHUMyMa rosoreHa. OcraeTcs HepeleHHbIM BOIPOC O HAIMYHU CyOMapUHHOM
MEP3IOTHl B MEJIKOBOJHOM YacTé ()bOPAOB, KOTOPBI BO MHOTOM OTPEAEISETCS MajieoreorpapuuecKum
cueHapueM. B nmomunax ['p€upmanen, [p&nduopmnanen, Xomnenmap, Mumep u Csea B 2021 T.
BBITIOJIHSUIUCH DIIEKTpOpa3BenouHble paboTel MerogoM 3Cbhb ¢ BBIXOZOM Ha mpHmai, 1Mo pe3yjbTraTam
KOTOPBIX ITOCTPOECHBI T'€0NIEKTpHUYECKHe MPO(WIN, HO Ul MX HAAEKHON HHTEpIIpeTaluu TpeOyeTcs
MOCTaHOBKa OypeHHs CO JIbJa ¢ MOCIeAyIoel CKBaXKMHHON TepMomMeTpueil. C nmaneoKkIMMaToM CBsI3aH
TaK)Ke BOIPOC BO3MOXKHOTO TOCTYIDICHHWS PTYTH W3 AETPaavpyIoliel Mep3ioTel. AHAIN3 COAEp KaHUA
PTYTH B MEp3NbIX KepHax u3 15 ckBaxuH B paiioHe bapeHnOypra mokasai, 4To ee KOHIEHTpaIus He
3aBHCHT OT BO3pacTa OcajJka M COOTBETCTBYIOLIETO €My nayneoknumara. OTCyTCcTBHE BapHalud B
HAKOIUIEHUM PTYTH B 3aBUCHUMOCTM OT KJIMMaTa MpONUIOrO MO3BOJSAET IOCTAaBUTh IOJ, COMHEHHUE
CYLIECTBYIOIIIME MPOTHO3BI PE3KOTr0 MOCTYIUIEHHS PTYTH M3 MEP3JO0Thl NPU Pa3BUTUU COBPEMEHHOIO
TI00ATFHOTO MOTETIJICHHUS.

Cnucok JuTepaTrypsl

Tuopoceonoeus, nHxeHepHas reosiorusi, reomopdoiorus apxunenara lnmundepren / Ilon pen.
4. B. HemsBectHoBa, /I. B. Cemenckoro. JI.: III'O «Cesmopreonormsi», 1983. C. 16-33.
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HOBbIE IAHHBIE O MAMATHUKAX I'IOMOPCKOIZI MATEPWANBbHOW KYNbTYPbI HA APXUNENATE
LNAUBEPTEH NO MATEPUATIAM UCCNEAOBAHUA UHCTUTYTA APXEONOI N PAH NOCNEOHUX NET

B. J1. lepxaBuH, A. B. KonecHukos, A. C. ®egopos, H. B. Yanas

Wucturyt apxeonoruu PAH, r. Mocksa, Poccus
derzh@yandex.ru, abkolesnikov60@mail.ru, sholaland@inbox.ru, natalia.chalaya@gmail.com

[laMATHUKH TMTOMOPCKOW MaTepHalbHOW KyImbTYphl Ha apxwumenare llnwmmbepreH sBIsSOTCS
3pUMBIM  (PAKTOM POCCHICKOTO TPUCYTCTBUSI Ha TMOJISIPHOM apxumnenare ¢ mnepuoaa [losmnero
CpenneBexoBbsi/HoBoro BpeMeHH MO CErOMHSIIHUNA AeHb. OCHOBHBIM MCTOYHHKOM HOBBIX JTAHHBIM 00
OCBOEHHUH apXuIlesara IoMopaMu SBJISIFOTCS PE3YJIbTaThl apXEOIOTHIECKUX UCCIICIOBaHUH.

Okcnenuimst Mucturyra apxeonmormun PAH mpoBomuT apxeosiormueckue HCCICIOBAHUS Ha
apxurnenare ¢ 1978 roma. C 1978 mo 2022 rr. OeccMmeHHBIM pykoBomuTenem Llmunbeprenckoit
apxeoyorudeckoil skcrieauiuu 0b1 Bamum ®emopoBuu CrapkoB. B xome pabor B. ®. Crapkosa
PAacKOIIKM TNPOBEACHBI Ha AECATKAaX MOMOPCKHX cTaHOBHIL. brmaromaps ero paboram chopMHPOBaHbBI
KOJIJICKIIMM apXeOJIOTHIEeCKUE MPEJAMETOB, CTAaBIINEe OCHOBOW (B OCHOBHOM HHIMBHyalTbHbIE HAXO/KH)
st coznanus mysest [lomop B . bapenuOypr Ha apxunenare Llnunbeprew.

BaxHoil 0COOEHHOCTBIO apXEOJIOTHYECKUX PabOT B «CTAPKOBCKHID» MEPUOJ ObLIa BO3MOXKHOCTh
npoBeneHus packornok. C 2007 roma nmpoBeneHue packonok Ha llInumbepreHe 3anpeiieHo HOPBEKCKUM
3aKOHO/ATeNbCTBOM. Ha ceronHauInmii 1eHb pOCCUICKUE apXeoJIOrd OTpaHUYeHbl METOIaMU IIPOBEACHUS
apXCOJIOTUYECKUX Pa3BelOK M MOHMTOPHHIOB 0Oe3 (M3MUECKOro BO3IACHCTBHS HAa MaMSTHHUK. JaHHBIHA
3aIpeT, C OJHON CTOPOHBI, OTPAaHMYUBAET BO3MOKHOCTD M3Y4EHHsI IOMOPCKON MaTepHalbHON KyJIbTYpBI
Ha apxunenare llnunbepren. OaHako, COBpEeMEHHBIE METOAWKHA HUGPOBOW (QHUKCALUN OTKPBIBAIOT
HOBbIE TOPU30HTHI U1 U3yUCHUS MaMATHUKOB IIOMOPCKOI MaTepHaIbHOM KyJIBTYPHI.

Henp pabor LnunbepreHcKoro apxeoJorHuecKoro arpsiia Ha COBPEMEHHOM JTane — H3y4YeHUs
npouecca ocBoeHus apxunenara pycckumu nomopamu B XVII-XIX BB. 1 pOCCUHCKUMU IKCTIEAUIUAMUA
XVIll-nayana XX BB. MOCPEICTBOM COBPEMECHHBIX IM(PPOBBIX MeTomuK. Co3nanue mupoBbIX MojeeiH
MOBEPXHOCTH OOBEKTOB IOMOPCKOM MAaTE€pUaJbHOW KYJIBTYphl OCYLIECTBISETCS OCPEICTBOM
MEPCHEeKTUBHON (OTOCHEMKH ¢ MajbIX BbIcOT. llocimemytomasi oOpaboTka ChEMKH BBINOJHSETCS B
nporpaMMHOM makete Agisoft Metashape myrem moctpoeHus 1HGPOBOM MojaenH penbeda U
optodoromnana. Ha ocHoBe nu¢poBBIX Mozeel MOBEPXHOCTH CO3MAIOTCS TOHOrpauyuecKHe IJIaHbl
namsATHUKOB. LludpoBas Mozmenp NOBEPXHOCTH MCIIONB3YETCs Uil OTPUCOBKH HAOJII0JaeMBIX IIE€pEnasioB
BBICOT M BU3YaJIM3aIlH COBPEMEHHON MOBEPXHOCTH MOCPEACTBOM H30JIMHHIA C Pa3THUHBIM [IaroM.

ApXeoylorn4yecKre pa3BelKd IMPOBENEHbl Ha 5 TMaMATHUKaX B IOr0-3aMaJHOM YacTH OCTpOBa
3anmagseiii nunbepren: 3emist Ockapa II, 3emist Hopnenmensna u 3emnsa [lpunna Kapna (octpos
[Tpunna Kapia).

1. Ceapadneneroexker. CTaHOBHIIE.

CranoBuie CapadnenerOexkeH B paiione CBaprdrenscTpanga Ha 3emie Ockapa Il ITamstHux
OoTKpHIT B 1982 T apxeonorudeckoit sxcriequieit UA PAH, onrako noapoOHO nccienoBad He ObBLIL

Ha cranoBuie, pacronoxeHHoM B 1.4 KM K fOry oT ycThs peku CBapT(benb0eKKeH 4acTHYHO
COXpaHMJIach JEpeBSHHas MOCTPOiiKa, ynaneHHas Ha 42 M oT Oepera mops. [locrpoiika aByxuacTHas,
COCTOMT U3 XKHUJIOTO ITOMELEHUS U CEHEM.

JKunoe momenienne mpencTapiseT co0oi pyOiIeHHy0 B 00710 ¢ OCTaTKOM TOCTPOUKY, OT KOTOPOM
COXPaHWINCh TPH HIDKHUX BeHma. C CeBepHOW, IOKHOW W 3amagHOld CTOPOHBI MMEETCs OOBaJOBKa
mupuHo 1.2-1.5 M, BbicoTOM 30 cM OT JHEBHOM MOBEPXHOCTH. BHyTpeHHME pa3Mephl MOMEIIECHUS
2.7x3 M. Bxoxg B momermieHHe pacrojarajicsi ¢ BOCTOYHOM CTOPOHBI, B OpeBHE BOCTOYHOH CTEHBI
coxpaHwics JABepHOH BeIpyO0 wmmpuHod 80 cm. CmpaBa OT BXOAa, B CEBEPO-BOCTOYHOM YIIIy
pacnonaranach nedb pasMepoM okosio 1.2x1 M, OT Hee coXpaHuWJCs pa3Bajl KpacHOro kupnuua. Baytpu
MTOMEIIEHHUs] Ha TTOBEPXHOCTH JIe)KaT MACCHUBHBIE JEpEeBSHHbIE Iaxu MmupuHONH 28—30 cM M TONIIUHON
8-9 cM, BeposTHO, 3TO OCTATKH TIOJIOBOTO HACTHJIA.

C BOCTOYHOHM CTOPOHBI K KWJIOMY MOMELIEHUIO MPUMBIKAIM CEHH, OT KOTOPBIX NMPOCIEKNBAIOTCS
OCTaTKH CEBEPHOTO M I0KHOr0 OpeBeH AMMHOHN 2.4 u 2.7 M cooTBeTcTBEHHO. Clie/lbl BOCTOYHON CTEHKH
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Ha TIOBEPXHOCTH HE TmpociexuBarorcs. OOmue pasMmepbl moMmerieHus coctaBmum 2.8x3Mm. CeHn,
BEPOSITHO, TPEACTABISIM  cOo00i  KapKacHO-CTOJIOOBYIO KOHCTPYKLHMIO, B Or0-3allaJHOM YTy
oOHapyKeHBI CIIe/Ibl BEPTUKATHHO BKOTIAHHOTO CTOJIOA.

2. Kodroosiipa. OcHOBaHHE KpecTa.

OcHoBaHHE TOMOPCKOT0 KpecTa Ha modepesxbe paBHIHBI Kodnoaiipa Ha 3emiue Ockapa I1.

[MamsTHUK HaxoauTcs B paiioHe mbica OfipHec, B 1 KM K 0Ty OT ycThsl peku OlipaecOexkeH. Kpect
OBLT yCTAaHOBJIEH Ha Kpar BTOpPOIl OeperoBoi Teppachkl BHICOTOW okono 4 M Haj ypoBHeM Mops. OT
KpecTa COXpaHWIach HWKHSS 4acTh BBICOTOM 21 cM, UMerolIas B HaCTOALIEEe BpeMsl IOANPSIMOYTONBHYIO
dopmy 12.5x12 cm, "acTh BHEIIHMX KOJEI] HE COXpaHMJIach. BOKpyr Kpecta coxpaHWIAch 3eMIISTHAS
HACKIIb pa3MepoM 0KoJIo 1.2x1.2 M ¥ BBICOTOM 0KOJIO 15 cM.

3. CenBoren. CTaHOBHIIIE.

Cranosuie CenBoreH Ha 10:kHOM Oepery OyxTol CenBoren Ha 3emie [Ipunna Kapna.

CraHoBumie pacmoiiokeHo B 1.6 KM K 3amagy oOT Mbica JPHBCHIOHTEH Ha HHU3KOW OeperoBoif
teppace B 30 M oT Gepera mMopsi.

Ha teppuropun, npoTsbkeHHOCTBIO 60 M BIonb Oepera Mopst u mupuHoi 10—15 M pacmonaraercs
IIOABEMHBIN MaTepuan, OTHOCSAIIMICA K IIOMOPCKOMY 3UMOBBIO. Ilnomanka 4acTHYHO HEpEKphITa
COBPEMEHHBIMH JENIIOBUANIEHBIMH OTJIOKCHUSMH U3 TPaBUA U MECKa

Cpenu oOHapyKEHHOTO MaTepHaia 0co0oe BHUMaHUE MPUBJIEKAeT CKOIUICHHE KPacHOTO KUpIHYa
U ero OOJIOMKOB, KOTOpBIE, BEPOATHO, OTHOCATCS K pa3Bajy IEUYd >KWIHIIA Pa3pylICHHOTO 3WMOBBSI.
CrniefoB KOHCTPYKIMH Ha THEBHOW MOBEPXHOCTH 3aUKCHPOBATH HE yAanock. [loMumo pa3Bana meun Ha
NPUIETae TepPUTOPUH 3aUKCUPOBAHBI OTAEIbHBIE KUPIINYH, KIICIKH OT 00YEK, AEPEBSIHHBIC 1T
C HareJisiMu, Npo4ne ACPCBAHHLBIC q)paFMCHTI)I, B TOM YHUCJIC C KCJIC3HBIMU I'BO3AAMH YCTBIPCXTPAHHOT'O
CCUCHMSL.

4. CenBores. llorpebenue.

[Torpebenue CenBoreH pacrojioXeHO Ha 0HOM Oepery OyxThl CenmBoren Ha 3emute [Ipunia
Kapna.

[TaMATHHUK PacmoioKeH B 2 KM K 3anaay oT mbica [[piiBcnonTeH U B 450 M K 3amagy OT OCTaTKOB
CranoBuie CenBoreH. Ha HeOoJbIIOM CKamMCTOM MbICE OOHApYXKEHA BBHIKIIAJKA M3 KPYMHBIX KaMHEH,

KBagpaTHOH (opMmbl pazmMepoM 2X2 M. BHyTpm BBIKIAAKHM pacmojaraercsi 3eMisiHas (MOTHIIbHas?)

Hachlnb pazmepamu 1.4x0.6 M u BeicoToit 20-30 cM. Ha Hackinu nexar 2 KpynHbIX KaMHSI.
OT kpecTta COXpaHWIAach HIDKHAS 4YacTb BbICOTOM 21 cM, HMMem@as B HACTOSIIEE BpeEMs

MOATPSIMOYTONEHY0 (hopMy 12.5x12 cM, YacTh BHENIHMX KOJEIl He COXpaHWiIack. Bokpyr kpecra
COXpaHWJIACh 3€MIIIHAsI HACKINb BBHICOTOM 15 cM. B roro-3zamagHoi 4acTu BBIKJIAJKU HaWJEHBI OCTATKU

BEPTHKAIILHO BKOITAHHOM J0cKH 3X9 cM u BeIcOTOH 10 cM (ocTaTku kpecta?).

Onpenennuts KyJIbTypHYIO NPUHAUIEKHOCTh MAMIATHUKA 3aTPYJHUTEIBHO.

5. Xepdoenncryner. [laxra.

Maxta XepdbeabcTyneT pacnoiokeHa CEBEPHOM CKIIOHE TOpbl Xep(belbCTyNeT B 6 KM IOKHEe
nocenka bapeHnOypr u B 1 KM K BOCTOKY OT MbIca JIapBUKITIOHTEH.

INamsaTHEK TIpencTaBigeT co0oil pa3pylieHHBIH BXOJ B IIaxTy Hadajga XX Beka. Bxon maxrsl
YCTPOCH B BHJIC NMPSMOYTOJIBHOM Kperu mupuHOi 1.2 M U3 OpeBeH AMaMETpPOM OKOJIo 15 ¢M, BepXHss
Oanka mposioMHJIach IMOJA BECOM HOPOABI, OOPYIIMB BCIO BXOJHYIO 30HY. [loMHMO OCHOBHBIX Oayiok
Kpemel Tak >Ke TMPOCIEKMBAIOTCS JTOCKH NEPEKphITHS M pacmopok. Ha mecre Bxoma (UKCHPYIOTCA
00JIOMKH JIepeBIHHON KOHCTPYKIIH, 3aChIITAHHbIE 00JIOMKaMH CKaJIbHON TIOPO/IBI.

[Ipu BXOJ€E pacmoyiaraeTcsi 3assBOYHbBIN 3HAK — CTajbHas Ta0iIuuKa pasMepoMm 35x25 cM ¢ OykBamMu
“F H” B BepxHeii crpoke u nudpamu “1908” B HmxkHed. BykBbl U UGBl BHIOIHEHBI mepdoparuei.
3HaK 3aKpeIieH Ha CTAIBHON cToiike 3 ['-00pasHoro mpoduis ¢ MOMOIIBIO 3aKienok. BeicoTa cToiKu
50 cM, oHa HaKJIOHEHA ITOA yTiIoM 60° k 3eMIte.

Ilepen Bxonom maxThl, Ha IJIOMIAZKE 5SX5 M JieKaT B OOJNBIIOM KOJIMYECTBE NOCKHU M (hparMeHTHI
KOHCTPYKIH, IPOBOJIOKA, BEpeBKH. DparMeHThI JPEBECHHBI TaK K€ 00HApYKUBAIOTCS BHU3 110 CKIOHY B
cropony I'pénnaneH.

[axTa oTHOCHTCS K Hadany XX B 1 OblIa 3aJI05KeHa /1715l T€0JIOTMYECKOM Pa3BEIKH.
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Ha ocHoBaHMM CO37MaHHBIX IUQPPOBBIX MOJEICH MOBEPXHOCTH OOBEKTOB TOMOPCKOM
MaTepHaIbHON KyJIbTYphl OCYIIECTBIISCTCS MOHHTOPHHI' COBPEMEHHOTO COCTOSHHS MaMSATHUKOB. [Ipu
COTIOCTABJICHHUH €Tr0 C Pe3ylbTaTaMH MPOILIBIX JIET CHENIaH BBIBOJ, YTO B PE3yJbTaTe BO3ACHCTBHS
MPUPOJHBIX (DAKTOPOB IMPOUCXOAMT MEUICHHOE, HO HEYKIIOHHOE pPa3pyIICHUE OMNpPEACICHHONH YacTh
apXCOJIOTUYECKUX MaMITHUKOB. [103TOMY, €XKEroJHbIii MOHHUTOPHHT apXEOJOTMYeCKHX OOBEKTOB
MPEJCTABISIETCS] AKTYaIbHBIM, MOCKOJIbKY CTEIEHb Pa3pyIICHUS MAMSITHUKOB KaXK/BIH T'OJl MOXET UMETh
Pa3IUYHYO CTCIIEHh MHTEHCUBHOCTH.

Bce cBeneHwsi, Kacaromuecss COXPaHHOCTH apXEOJIOTMYECKMX MaMSITHHKOB OTIPABISIFOTCS B
KonTtopy ['yOepnaropa Cpamsbapma. M, B cimydae cephe3HOTO aBapHIHOTO COCTOSHHS IaMSATHHKA,
HOPBEXKCKasi aJMHHUCTpALUs, B Wjaeaje, NOJKHA MPHUHITH MEPBI IO OOCCICUCHHUIO €r0 COXPaHHOCTH.
OmHAaKO B COBPEMCHHBIX IOJIMTUYECKUX YCIOBUAX, Korna HopBeruss oOBsBICHA HEAPYKECTBCHHOM
CTpaHOM, KOHTAKTHI C HOPBEKCKOW aJIMUHUCTPAITUCH CTAHOBSATCS MPOOJIEMATUIHBIMH.
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O BAPUALINAX MUKPOKITUMATA U CO3AAHUU ANNHHOI O PAOA
TEMNEPATYPbI BO3[1YXA B BAPEHLIBYPI'E

B. . emunn'2, B. B. UBaHoB?3, M. B. KonocoBa', A. M. Macnosckui'
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Psn mpusemuoii temneparypsl Bo3nyxa (IITB), momyuenusiii B bapeHuOypre, siBisieTcs caMbIM

JUIMHHBIM cpein Bcex umeromuxcs Ha [llnunbeprene u meroanyecku ogHopoaabiM (Demin et al., 2024).
[IpencrarmsieTcst BAKHBIM U TO OOCTOATENHCTBO, YTO MEHEe, YeM B 1.5 KM OT COBPEMEHHOT'O TIOJIOKECHHUS
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runpomereoposiorundeckoit oocepBaropuun (I'MO), B 1911-1930rr. Ha Mbice Dunnecer pabortana
HOpBeXkcKas MeTeoposormueckas crannus (MC) «Green Harbor» (GH). bamskoe paccrosane MO u GH
(daxTryecku B mpenenax NpsiMOM BUAMMOCTH) HMPEATIONAracT U CXOXKUN XapakTep W3MEHEHUH KiIuMara.
Opnako npsimoe oobeauuenue psnoB GH u MO mist coznanus komnosutHoro psina I[1TB cramkuBaercs
C psmOM TpPyOHOCTEH, OOYCJOBJIEHHBIX Pa3HBIM MHKPOKIMMATOM, HAOJIIOAaeMbIM B MeCTax HX
pacnonoxenns. Mpic OuHHECET MpeACTaBIsAeT co00M HU3MEHHBINH MPUOPEKHBINH yJacTOK, B TO BpeMs
kak MO Bceraa pacrnojaraiach Ha CKJIOHE BOCTOUHOro Oepera 3anmBa ['pén-ppopa. CymmapHbIi
TEIoBOl 3P QeKT OT BIMAHUS penbeda U 3aliBa NpeicKa3aTh TPYIHO, TaK KaK UX BO3JEHCTBHE MOXKET
OBITH NPOTHBOIOJIOXKHBEIM IO 3HaKy. Hanpumep, B xonoaHoe Bpems roaa B paiione GH MoxHO 0kunath
Oomee HM3KHMX, Mo cpaBHeHuto ¢ ['MO, 3nauenmii [ITB 3a cuer cToka XOMOJHOTO BO3AyXa C
MPUIETAOINX CKIOHOB. B TOo e Bpemsi, B OesnenHble mepuosl 3uMoii B paiione GH momkHO OBITH
OoJree CHITHHBIM OTETIONIEe Bo3elicTBre [ péH-hropa.

TpaaunuoHHas mpouenypa co3JaHus KOMIIO3UTHBIX PSIOB MpelyCMaTpUBAET MPOBEIEHUE CEPUU
napayiebHBIX U3MEPEeHUH s TOC/IeAyIolero nepepacuera (pacuera) 6onee panaux 3naueHuii [1TB.
Io pesymnbraTam Takux cepuii, BeimomHeHHBIX B 2013/14 u 2024/25 rr., 66110 00HAPYKEHO, UTO Ha MBICE
Odunnecer Teruiee, yeM B paiione MO «bapernOypr»: 3umoit mpumepHo Ha 0.6-0.8 °C, a netom Ha
0.3 °C. B 3umHuii nepuoj pa3HOCTh HE 3aBUCUT OT BpeMEHHU CyTOK. JIeToM OHa MakcUMallbHa B HOYHBIE
Yachl, a B MOCIENONYACHHBIE TPUOIIDKAeTCs K HYJI0 WM Ja)Ke CTAHOBUTCS HEMHOTO OTPHILATEIBHOM.
Takoll ce30HHBIM M CyTOUYHBIM xapakTep pasHocTed IITB BO3MOMXKEH TOJBKO 3a CYET OTEILUISIOLIErO
Bo3jeiicTBus ['pén-hropaa. HeoOxonumo oTMeTuTh, uTo cepuun usmepenuii 2013/14 u 2024/25 rr. Obun
NpoBe/IeHbl Ha ()OHE OTHOCUTENHHO BHICOKHX 3UMHUX [ITB ¥ mpu OoTCYTCTBHM yCTOHYMBOIO TpHMas Ha
AKBaTOPHH 3aJMBa (HaOJII0JATUCh TOJBKO HAYaJIbHbBIE BUIBI JIbJa B MEJIKOBOAHOMN ero yactu). O4eBHIHO,
YTO KJIMMAaTHYECKHE YCIOBHUS 3THX JIET, HE COOTBETCTBOBAJIHU JICAOBOMY U TEMIICPATYPHOMY PEXHUMY,
KOTOphle Habmomanuch 37ech B 1911-1920-e rr., xorma cpegnemecsunbie 3umuue [ITB omyckamuch
Hwke —25...-20 °C, a I'péu-hropn 3amep3al.

[Ipumep Takux yCIIOBHII MOKHO HAaWTH B HOPBEXKCKOM Tocenke Sveagruva (Ban-MaiieH-drop,
~62 kM roro-Bocrounee bapennoOypra). Hamuune BeIpaskeHHOTO MPEMSTCTBHS B BUAE OCTPOBA AKCEIb,
PAacIoIoKEHHOTO TOTIEPEK BBIIICHA3BaHHOTO ()bOP/a, OTPaHUYMBACT MOCTYIUICHHE TETUIBIX BOJ 3amaIHo-
InuubepreHcKkoro TeYeHUs BO BHYTpPEHHHE paiioHa (bopaa, yTo nenaeT ero Oosee XOJOAHBIM, IO
cpaBHEHMIO ¢ japyrue ¢wopramu octpoBa 3anagueiii llnunoOepren. Mopckoil JensHONH MOKpOB,
dopmupyromuiics B 3ToM (BOpJE, CYIIECTBYET Oosiee MPOIOKUTEIBHBIN MEpUOo]] BPEMEHH U OCTAETCS
Oonee crabunbHeiM. CpaBHUTENBHAS cepus uaMepenuii I1TB, Bemmonnennas 8 20162019 rr., nokaszana,
YTO 3aMep3lias NOBEPXHOCTh (bOpAa B pallOHE IOceNKa Sveagruva CIIy>KUT MECTOM aKKyMYJISIIHUU
CTEKAOIIEro ¢ OKPYKAFOIINX CKIOHOB XOJIOJHOTO Bo3ayxa: 3uMHue [ITB Ha npubpexHoM ydacTke ObLTH
B cpeaHeM Ha 1.0-1.4 °C Huxe, 4yeM Ha BO3BBIIIEHHOM (50 M H.y.M.), pacloi0XeHHOM Ha PacCTOSIHUHY,
nopsizka, 1 kM oT nepBoro. Takoe ke sIBIE€HHE, 0 BCEH BUANMOCTH, JOJDKHO HAaOJIIOJAThCS B CypOBBIE
3uMbl U B paiioHe BapeniOypra. [leficTBuTenbHO, B 0ojice XOJIOIHBIC 10 CPABHEHHUIO C COBPEMEHHBIM
nepuogom 1970-1980-e rr., 3nauenus [ITB B patione asponoruueckoii craniuu (AC) B BapeHuoypre,
KOTOpasi pacroJiaranack Ha BbicoTe 20 M H.y.M. U ropas3o Oymke K 3aiuBy, dyeM momanku MO, I[1TB
oKaszasuch B cpepHeM Hmwxe, yeM Ha MO (Demin et al., 2024). Orennsromuii 3¢ dexr ['pén-dropna nsz-
3a JIpJla OKazaJcs ciadee, yeM B 3uMHHE ce30HBI 2013/14 u 2024/25 rr. Pacnpenenenue [1TB B paiione
BbapeHnOypra oka3piBaeTCs 3aBUCAIIMM OT TEINIOOOMEHA MEXy BOJAMH 3aJIMBa M aTMoc(hepoil Hal HUM.
TecHast CBSI3b TEMIIEPATYPHOrO pEXMMa NMPHU3EMHOM aTMOc(ephl ¢ MPUTOKOM aTIaHTHYECKUX BOJ BO
BHYTpEeHHHE paiioHbl (bopaoB ocTpoBa 3amaaneid [lInundepreH moka3zaHa B HW3BECTHOW paboTe
(Skogseth et al., 2020). CootHomenus Mexay [ITB na MC, pacnoioxeHHbIX Ja)xe HeIaneKko Ipyr OT
JIpyra, IIOJIyu€HHbIE B OJHY U3 KIMMATHUUECKHUX O3I0X, MOTYT OKa3aTbCi HENPUIOJHBIMU IS
WCIIOJIb30BaHUs B IPYTHE AIOXH.

W3-3a oTcyTCTBUS JaHHBIX HAOIIOACHUN NMPUMEM, B TIEPBOM IPUOIMKEHHUH, YTO CPETHUN Tepemna
3nauenuii [ITB B cnoe or GH (8 M H.y.M.) Kk MO (74 M H.y.M), IPUMEPHO TaKOH ke, Kak oT paitoHa AC
(20 m nyMm.) x I'MO, naOmronaBmmiics B 1970-1980-e rr. DTo TO3BOJISIET OLEHUTH BO3MOXKHBIE
nonpaBku i npuBeacHus 3HadeHni [ITB #Ha GH x mokaszanusam ['MO. [lpu 3nadyenmsx [ITB Brime
—10°C »tu mompaBku HeBedWKH W oTpunarensHele (~ —0.5 °C), a mpu 3Hauenusx [ITB Hmxke
—10...—-15 °C — nonoxwutensHble U yBenuuuparorca 10 1.7 °C npu nonwxkenun [ITB no —20...-30 °C.
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[TompaBkamu B mpeaenax 0.5 °C (Bkirodasi U JETHUE), KAK HAM Ka)KETCs, MOKHO MpeHeOpeyusb, 0COOCHHO
Ha (OHE CHITHHBIX (MHOTOTPa/TyCHBIX) MHOTOJIETHUX M3MeHeHni [1TB. B oueBHIHOI KOppEKINH HYXIAI0TCS
TOJIBKO T TepHoApl, Korma cpeaHemecsunple 3HaueHus [ITB 6pum mmwke —20 °C. IlpenmoskeHHBIE
nonpasku Ui npuBeaeHust mokasannii GH k mokazanmsiv MO crienyeT paccMaTpuBaTh Kak MPHOTH3HTETBHBIE.
[lomyunts TOuUHBIE 3HAYCHHS B ONMDKAWIINME NECSATWIETHS HE NPENCTABISIETCS BO3MOXKHBIM, TaK Kak
noTpedyeTcss MHOTOJIETHUHM XOJIOAHBIH NEPUO C MOJHOCTHIO 3aMEP3aoLUM 3aauBoM [ péH-propa, uTo
€/1Ba JI1 BO3MOXKHO B YCJIOBHSIX HAaOJIFOaeMOro yCTOWYMBOTO MOTEIICHHS KITUMAaTa.

HecmoTpst Ha mpuOIM3NTENBHBIN XapakTep NONPaBOK, KOMIO3UTHEIN psija cpeqneMecsiunbix [1TB
Ha ['MO crnegyer cumraTe OoJiee HAJKHBIMU IO CPaBHEHWIO ¢ KOMIO3WTHBIM psigoMm IITB ma MC
«Svalbard Airport». Bo-mepBbIX, psa OpUTHHANIBHBIX (MHCTpYMeHTanbHbIX) 3HadeHuii [ITB B I'MO
«bapenuOoypr» Hamuoro mmmuHHee: mpsimbie n3Mepenus IITB na MC «Svalbard Airporty HaumHaetcs
Topko ¢ 1975 r., a Ooyee paHHWE MaHHBIE — pacdeTHBIC. Pacder Bcerga CONMpPOBOMKIACTCS MOSBICHHEM
ommoOku. Bo-BTOpEIX, coOcTBeHHO pacueT panuux 3HadeHuid [1TB mms MC «Svalbard Airporty mpoucxomut
kak pa3 no nganabiM MO «bapenudypr» u GH, T. e. B 3TUX psgax COACPKHUTCS aHAIOTHYHBIC
HEOIPEIEeNICHHOCTH, 0 KOTOPOIl rOBOpMIIOCH BhIIE. [IpruemM B JaHHOM cilydae OHHM JOJDKHBI OBITH Jaxe
0O0JIBIIIe YUCICHHO M3-33 3HAYUTENbHOU ynaneHHoctn bapernoypra u MC «Svalbard Airport» (~35 km).

Pabota BrimonHeHa B pamkax mnpoekTa 5.1.4. «MOHUTOPUHT COCTOSIHUS M 3arpsI3HEHUS] IPUPOTHON
cpenbl, BKJIOYas Kpuochepy, B ApPKTHUSCKOM OacceiiHe M paiioHaX Hay4YHO-HCCIICI0BATEILCKOTO
crarimoHapa ‘“JlemoBas 6aza Mpeic bapanoBa”, I'mapomereoponormdeckoit obcepBatopum Tukcu u
Poccuiickoro HayuHoro nenTpa Ha apxunenare [nundepren» [Tnana HUTP/OITP Pocruapomera.
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PACMPEOENEHUE COOBLLECTB NONMUXET B 3AITMBE UC-®bOP[ (3AI'IAD,HbII7I LUNWUUBEPTEH)
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MypmaHckuit Mopckoil 6uonorndeckuit uHCTUTYT PAH, r. MypMmanck, Poccus
dinara.dikaeva@yandex.ru

Co cropoHBl OKeaHa B 3anuBbl apxwunenara LlmuOepreH MOCTyNarOT TEIIble COJICHBIC
ATJIAHTHYECKHE BOJIBI, @ CO CTOPOHEI CYIIIN B PE3YyJbTATEe TASHUS JISTHUKOB — XOJIOIHBIE TTPECHBIC BOJBI U
00JIbIIOE KOJIMYECTBO MOPEHHOTO MaTepuana. B pesynbTaTe KIUMaTHUYSCKUX (GIIYKTyanud (QbOpabl
apxunenara lllnunbepreH mperepneBarOT cephe3HbIe HW3MEHEHWs. B  mociemHue IecsATHIIETHS
HaOJIIO/IaeTCs TEHJISHIMS COKpAICHUST MOPCKOTO JISJTHOTO TIOKPOBa M 3HAYUTEIHHOE OTCTYIUICHHE
NpwIMBHBIX JegHnKkoB (Masmromos, 2012; MasmogoB, Kyaukos, 2018). Ycumenue neqHUKOBOMA
AKTMBHOCTU MPHUBOJUT K YBEIMUYCHUIO MHUHEPAJIBbHOM B3BECH U BBICOKOH CKOPOCTH CEIEMEHTALUU B
NPWICTHUKOBBIX ~Mopckux OacceiiHax UInuunbeprena (Mwutses M. B, Ilorogmna W. A,
I'epacumosa M. B., 2005; Tapacor I'. A., 2009; MemepsikoB H. U., 2017). Vi3MeHeHHs YCIOBHUI CpeIbI
0COOEHHO HATJISATHO OTPAKAETCS HAa BHUIOBOM COCTAaBE M KOJMYECTBEHHBIX XapaKTEPUCTHUKAX JOHHBIX
0ECII03BOHOYHBIX, B TOM YHCJIE TTOJIMXET — OAHON X MHOTOYHCIEHHBIX TPYIIIT JJOHHBIX 0€CITO3BOHOYHBIX.

B pesynprare skcreaunmmoHHbX uccienoBannii MMBU B HOsOpe 2021 T. OBUTH TIPOIOIKEHBI
WCCTIEAOBAaHMS TI0 HM3YyYCHHUIO TONWXeT B paifone 3amamgHoro llmuibepreHa, ¢ IEIbI0 BBISBICHUS
W3MEHEHUI B CTPYKType COOOIIECTB MOJMXET B paszHble Nepuonbl uccienoBanuii (/lukaesa J[. P.,
®pomnora E. A., 2014; Jlukaea /I. P., ®ponosa E. A., 2018; [lukaera /1. P., 2023).
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Martepuanaom MOCTYKHIU 57 KOJIWYECTBEHHBIX Mpod ¢ 19 crannmii, cobpaHHble ¢ OOpTa HAy4HO-
uccienoparenbckoro cynHa HUC «/lanpane 3eneHIBDy B X0/1€ KOMIUIEKCHOM 3KCTie Ui MypMaHCKOTO
OMOJIOTMYECKOT0 MHCTUTYTa B HOsiOpe, mekabpe 2021 r. Otbop mpod c¢ rayomnast ot 48 mo 335 M
NPOU3BOIMIIM JHOYEpIaTeneM BaH-Buma (mwiomans 3axsata 0.1 M%) B 3-KpaTHOM MOBTOPHOCTH.
CobpaHHBIN TPYHT POMBIBAIN Yepe3 KalpPOHOBOE CUTO ¢ pazmepoM staen 0.75 mm, ¢ukcupoBamn 4 %-m
(hopMaTMHOM € TIOCTIEAYIOIINM TIEPeBOAOM Oecro3BOHOYHEIX B 70 %-# criupT.

B paiione wuccrnegoBaHus oTMeueHO 94 TakcOHa MHOTOIIETHHKOBBIX uepBeH, M3 HuUX 76
onpezeneHsl 10 BuAa. KonnuecTBo BHIOB Ha CTaHIMM BapbupoBaio oT 14 no 59 Bunos. buomacca
IOJMXET B PaifoHe UcCleI0BaHUs BapbupoBana oT 4,5 10 142 r/M2, IIOTHOCTH HOCENEHHs H3MEHSIACh OT
130 1o 5403 9K3./mM>. BbicoKue 3HaYeHUs GUOMACCHI U TUIOTHOCTH TIOCEJIEHUs OTMEYEHBI B 3anuBe ['pén-
(GBOPA HA WIKCTO-TIECUaHBIX, TIMHUCTBIX TPYHTAaX C KaMHSIMH U raipkoil. B paifoHe mccienoBaHus Ha
rmyomae ot 137 mo 335 M Ha MATKHX WIUCTO-TIMHHUCTHIX TPYHTaX OTMEYEH KOMIUIEKC C
JoMuHupoBaHueM M. sarsi. Kommiekc ¢ mpomMuHHpoBaHHeM Spiochaetopterus typicus OTMEUYEH Ha
CTaHUUSAX BO BHEIIHEH W BHYTpeHHEH dyacTu 3anmBa Mc-(GpopA Ha WIIMCTO-NIECUAHBIX, TIMHUCTHIX
rpyHTax, Ha riryouHe ot 191 mo 263 m. Bo BHyTpenHe# yactu 3anmBa Mc-dropna Ha riryoune 230-246 m
Ha WJIKCTO-TIECYaHbIX, TIMHUACTBIX IPYHTaX ¢ KAMHSAMH OTMEUYEHO AOMHHHPOBAHHE MOJHMXET CeMecTBa
Lumbrineridae.

AHanu3 moJydYeHHBIX Pe3yJIbTaTOB MOKa3al, YTo JOMHHUPYIOUUH Bua Maldane sarsi Takxke Kak B
npensirymux uccienopanusx (dukaesa . P., @pomosa E. A., 2014; /lukaesa /I. P., ®pomnosa E. A.,
2018; Huxaesa /. P., 2023) npuypoueH k TiayO0OKOBOAHBIM paiioHam 3anuBa Hc-¢pwopa u I'pér-pnopr,
rle Ha WINCTO-TIECUAHbIX, TJMHUCTBIX TPYHTax C HEOONBIINM KOJIMYECTBOM KaMHEHW CO3JIaHbI
ONaronpusTHEIC YCIOBHS IJISl PA3BUTHS MOJHMXET, YTO HNPUBOJUT K BBICOKMM 3HAUY€HHSIM OHOMACCHl U
IUIOTHOCTH TnocenieHust. CpaBHKBAs MOJIYYEHHBIE PE3YJIbTaThl C JAHHBIMU MPEOBIAYIIUX HCCIIEAOBAHUH,
OTMEYEHBl HEKOTOpbIE M3MEHEHHS B COCTaBE JOMHHUPYIOIINX BUAOB B 3anuBe ['péH-Propa. B asrycre
2001, 2002, 2003, 2008 rr. B KyTOBOM YacCTH 3aJMBa OTMEUCHO JOMUHHUPOBAHUE TIO JIOJIM HHTCHCUBHOCTH
MeTtabonm3ma BHIOB ommopTyHHUCTOB ceM. Cirratulidae, noMuUHUpYIOIIEX B paiioHaX C BBICOKOM
KOHIIeHTpaIeil MuHepanbHoi B3Becu. B 2015, 2019 rr. mpu npoaBHXeHHH OT BHEIIHEH K KyTOBOM
yactH 3anuBa [ péu-¢propa Ha riryoune ot 71 mo 87 M oTMeueHo noMuHHpoBaHue Buna Maldane sarsi, B
2021 r. B KyTOBOHM YacTu 3ajuBa Ha TiIyOnHe 48 M JTOMHHUPYIONIMM BUAOM BEICTynaet Leitoscoloplos
acutus. JlaHHbIE U3MEHEHUS BEPOSITHO CBsI3aHBI C Pa3HOW TIyOMHOW U ce30HaMu oTOopa mpod. B 2001,
2002, 2003, 2008 romax mpoObl ObUTH 0TOOpaHBl Ha HeOONbINOW TayOuHe (37—-67 M) B JETHHH CE30H
(uronp—aBrycT), B NEPUOJ MHTEHCUBHOTO MOCTYIJICHUS] 0CAJ0YHOIO MaTeprala B KyTOBYIO YacTh 3aJIMBa
B pe3yJbTaTeé PEYHOro M JIEAHUKOBOIO CTOKa, YTO IPHUBEIO K JOMHHHMPOBAaHHMIO MEIKUX BHUJIOB
ommoptyHuctoB ceM. Cirratulidae. B coBpemennsie nepuosisl uccnenosanus (2015, 2019 rr.) B KkyToBoi
yactu 3anmuBa ['péH-Qpopn mpoObl Oblim oTOOpaHbl Ha Oonmbmmx ThyOmHax (71-128 ™), rme
JIOMHHUPYIOINM BHIOM BhIcTymaeT Maldane sarsi. Hacrosiee uccnemnoBanue (2021 r.) mpoBeneHo B
3UMHHH TIepHO] Ha HeOONbIIoH riryouHe (48 M), Koraa BBIHOC OCaI0YHOTIO BEIeCTBA MHHUMAJICH U3-32
3aMep3aHusl PEYHOH CUCTEMBI M CHIDKEHHSI CTOKA TJIBIX JIGTHUKOBBIX BOJI, TOMHHHUPYIOIIMMHU BUJAMH B
KyTOBOH YacTH 3a/MBa BRICTYHAeT BUI Leitoscoloplos acutus.

B paiione 3aimBa Mc-ppopa OTMEUEeHO TOCTOSHCTBO JOHHBIX COOOLIECTB IOJMXET C
JOMUHHPOBaHUEM Ha MATKHX WIHCTO-TIMHHUCTBHIX TpyHTax aerpurtodara Maldane sarsi. HectabunbHbie
YCIOBHSL CpeAbl BO BHYTPEHHUX «IPHJIEIHUKOBBIX» paioHax LlmunOeprena oOyciaBiuBaroT
pasHooOpa3ue JOHHBIX COOOIIECTB MOJIMXET, OTIMYAIOIINXCS HEBBICOKMMH 3HAYEHUSIMH OMOMACCHI, HO
BBICOKOH TNIOTHOCTBIO ITOCENIEHUSI, 38 CYET MEJKUX BUOB, C YaCTO CMEHSIOIINMUCS TTOKOJICHUSIMH.
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FTEOMATHUTHbIE BO3MYLLEHWA HA LUMPOTAX LUNULUBEPIEHA

W. B. Oacnupak!, A. A. lliobuny?, H. I'. KneiimeHoBa?, 1. B. Ceuko!

TlonapHbIii reopU3MIecKuil HHCTUTYT, T. ATIaTUTHL, MypMaHckas 061acTh, Poccust
2WucturyT ¢pusuku 3emmn um. O. 0. lmuara PAH, r. Mocksa, Poccus
despirak@gmail.com

W3BecTHO, YTO TEOMarHWTHBIE BO3MYIICHUS SBISIOTCS OTPAKCHHEM BapHalllii KOCMHYECKON
norosl. Hanbonee cunbHbIE TeOMAarHUTHBIE BO3MYIICHUS HAOIIOIAIOTCS B BeUuepHee U HOYHOE BpeMsl U
CBs3aHBI C pasBuTHEeM Ccy0Oyphb. I[lom TepMHHOM «CyOOypsl» TMOHMMAETCA KOMIUIEKC TIOOATbHBIX
B3aMMOCBSI3aHHBIX SIBJICHUH, HAOJIOMaeMbIX B MarHutochepe, HOHOChepe W HAa 3eMHOU TMOBEPXHOCTH,
BO3HHKAOIIUX MPH B3PEIBOOOPA3HOM BHICBOOOKACHUH YHEPTUH, HAKOTUICHHON B XBOCTE MarHUTOC(Epb
3a cyer e€ OOTeKkaHWs BO3MYIICHHBIM COJHEYHOro BeTpoM. OJHHUM U3 OCHOBHBIX MPOSBICHUI
MarHuTocepHor CcyOOypu SBISIFOTCS OTPHUIATENbHbICE MArHUTHBIE OYXThI B aBPOPAIBHBIX U
MPUIOJSIPHBIX NIMPOTAaX JUIHTENLHOCTRIO 1-3 yaca. ®a3za pa3Butus cy00ypH MHHIIMUPYETCS TOBOPOTOM
MEXIUITAHETHOTO MAarHMTHOTO TOJsI K IOTY, YTO MPUBOJUT K YBEJIMUYCHHIO IOCTYIUICHUS DHEPTUM
COJIHEYHOTO BETpa B MarHuToC(epy BCIESACTBHEC MArHUTHOTO MepecoeanHeHns. Kak ObU1o yCTaHOBIICHO,
cyOOypsi MOXET HayaThCsi TOJIBKO B TOM Clydae, €CJH IOCTYIUICHHE SHEPTMU B MarHutochepy
MPEBBIIACT COOTBETCTBYIOIIMK TOPOr HAKOIUICHHWsT SHEpPTUU. TpurrepamMu cyoO0ypr MOTYT OBITh
HMITYJIbChI IABJICHUS] COJTHEYHOTO BETPa, MOBOPOT BZ-KOMMOHEHTHI MEKIIAHETHOTO MArHUTHOTO TIOJSI K
CeBepy M T. JI. 3a JOJTYI0 UCTOPHUIO HCCIICAOBaHHN cyOOyph OBLIO YCTAaHOBIICHO, YTO CyOOypH MOTYT
BO3HHMKATh B PA3JUYHBIX YCIOBUSX KOCMHYECKOH TOTO/bI, KaK B OYEHb BO3MYIIEHHBIX YCIOBHSX, BO
BpEMsI Pa3BUTHUS OUCHb CHIIbHOW MarHUTHOW OYypH, TaK M B CTIOKOWHBIX YCIIOBHSIX.

Wnorna cy00ypeBble BO3MYILIEHHS MOTYT HaOMIONAThCS HA BBICOKMX T€OMarHUTHBIX IIUPOTaX, B
TOM uWcie W Ha mmportax apxumenara [mumdepren (75.17° N, 113.15° E). B wnameit pabote
AQHANM3UPYIOTCS TEOMAarHWTHBIE BO3MYIICHMsT Ha muporax llnundeprena B 3aBUCHMOCTH  OT
KpYITHOMAcIITaOHOH CTPYKTYpHl COJTHEUHOI'O BETpPa, a MMEHHO OT TPeX OCHOBHBIX THIIOB: IOTOKOB,
CBSI3aHHBIX C BBIOpOCAMHU KOpOHANBHOH Macchl CoIHIIA, Ha3bIBAEMBIX MEXIUIAHETHBIMH BBIOpOCaMU
kopoHabHOM Maccel (ICME — interplanetary coronal mass ejection), peKyppeHTHBIX BBICOKOCKOPOCTHBIX
noTokoB (HSS — high speed streams) N3 KOpPOHaNBHBIX ABIP U MEIJICHHOTO COJMHEYHOro BeTpa (SSW —
slow solar wind).

l'eomarHuTHBIE BO3MYIICHHS AHAJM3WPOBAIHMChL C  HCIOJNB30BAHMEM JIAHHBIX  HA3EeMHBIX
marauromeTpoB cetd IMAGE (https://space.fmi.fi/image/) u cetun SuperMAG (http://supermag, jhuapl.edu/).
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MepunnonansHas nenb NUR-NAL cetu IMAGE ucnonp3oBanack A KOHTPOJIS LIMPOTHOTO Pa3BUTHUSA
cy00yph. OTa MepHIUOHANBbHAA IIETh PACIONOKEHAa Ha T€OMArHWTHBIX IHAPOTax OT 56.9° mo 75.25°
MLAT. Jlns ompeneneHusi TWUNA CONHEYHOTO BETpa MBI HCIOJIB30BAIM KaTaJor KPYITHOMACIITAOHBIX
aenenuit (ftp://ftp.iki.rssi.ru/omni/) u 6a3zy nanaeix OMNL

ITokazano, 4ro cybOypeBbie BO3MYIIEHHSI MOTYT MOSBUTHCA Ha mupoTax llmmmbepreHa B aByx
pasHBIX ciydasx. llepBeri ciydail: cyOOypss HauMHaeTCs Ha IIUPOTaxX aBpPOPATBHOW 30HBI, aiee
MPOMCXOAMUT PacIpOCTPaHEHHE BO3MYILIEHHH K MOJIOCY, U B MakcuMyMe (ha3bl KCIIAHCHH MarHUTHBIE
BO3MYILEHUS, TaK €, KaK W IOJISIPHbIC CHSHHUS, JOCTHIAl0T OYCHb BBICOKMX T'€OMATHUTHBIX IIMPOT
(> 75°), Takoro THITa BO3MYIIEHHS OOBIYHO HA3BIBAIOTCS «BBICOKOIIMPOTHBIMIY) CYOOYpSIMH H CBSI3aHBI C
PEKYPPEHTHBIMH TIOTOKaMH COJIHEYHOTO BETpa W3 KOPOHAIBHBIX AbIp. Bropoii ciywaii: cyO0yps
HAuYMHAETCsl HA TEOMarHUTHBIX LIMPOTax BhIIE 71°, namee MPOMCXOAMT IKCIAHCHS K MOMIOCY, 10 OYEHb
BBICOKHX ITUPOT, MPHYEM Ha mupoTax Hivke 70° kakue-mubo cyOOypeBble BO3MYIIEHHS OTCYTCTBYIOT.
Takue cmydam ObUTM Ha3BaHBI «IIOJSIPHBIMH» CYOOYpSAMH, KOTOpBIE HAOIIOMAIOTCS OKOJIO IOJSPHOU
TpaHUIbI aBPOPaIBHOTO OBajla U CBSI3aHbI C MEUIEHHBIMHA IOTOKAMHU COJIHEYHOTO BETpa.

NIUTOPANbHAS! ®AYHA 3ANMBA MPEH-®bOP[ (3ANAQHbIN LNULBEPIEH)
B 2016-2025 rr.: COCTAB, KONIMYECTBEHHAA XAPAKTEPUCTUKA, BPEMEHHAA AUHAMUKA

0. 1. 3umuHa’2

' ApKTHYECKHUIT ¥ aHTAPKTUYECKUI HAyYHO-HCCIIEN0BATENLCKHMI UHCTUTYT, I. Cankr-IletepOypr, Poccus
2MypmaHckuii MOpckoii Guostorudeckuii muctuTyT PAH, 1. MypManck, Poccus
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JlutopanpHas 30Ha BBICOKOIIMPOTHBIX ApKTUYECKHX apXWIIENaroB 3HAYUTENHLHO OenHee, 4eM B
Oomee 10KHBIX PErHOHAX APKTHKH. DTO CBSI3aHO C TEM, YTO 3Ta 30HA OOJBIIYIO YaCTh Tofla OABEpKeHa
BIUSHHUIO HETaTUBHBIX (DAKTOPOB CpeJibl, TAKMX KaK HU3KHE TEMIIEPaTypbl U MEXaHHYECKOE BO3/ICHCTBHUEC
JIbJIOB, & B JIETHEE BpPEeMs — OINPECHEHHE JIAHUKOBBIMM CTOKaMHU. XOPOIIO M3y4YeHa JINTOpPaJbHAS 30HA
apkTudeckoro mobepexxps EBpazum, CeBepHoli Amepuku, ['peHIaHAWM, B TOM YHCIE B BOIPOCAX
BIUSHMS KaKk TPUPOIHBIX, TaK U AHTPOIOTECHHBIX (DAKTOPOB HA COCTAB M CTPYKTYPY COOOIIECTB.
Nzydenuto nuropanu lnumdeprena Takxe MOCBAIICH PsiJl padOT, B KOTOPBIX OTPaXKSHBI KaueCTBECHHBIN
¥ KOJHMYECTBEHHBIN cocTaB Makpo- U Meiodaynsl (Ambrose et al., 1988; Weslavski et al., 1993;
Weslavski et al., 1997; Szymelfenig et al., 1997; Kotwicki et al., 2005; Urban-Malinga et al., 2005).
BonpmmHCTBO HCCIeIOBaHUI OTHOCATCS K mepuoxy a0 mepBoit aekaasl 2000-x romoB. B mocnemgnue
JIECSATHIIETHS. OTMEUYAETCSI 3HAYMTEIFHOE TIOBBIIIEHHUE CPEIHEr00BOM TeMIIepaTyphl BO3AyXa U MOPCKON
Boibl B paiione llmuideprena, 4To HE MOXET HE OTPAKATHCS HA COCTOSHHH Cpellbl W COOOIIECTB
nutopanbHoii 30HBI (Weslavski et al., 2010; Mesheryakov et al, 2024). CBeaenuss o coctaBe
KOJINUECTBEHHOM DPAaCIpEAeICHUU TUTOpanbHoi (ayHbsl ['péH-Qpoplia Oo4eHb CKYAHBI. B skcnemunmsx
MypMaHCKOTO MOPCKOTO OHOJOTHYECKOTO HWHCTUTYTa, NPOBOIUMBIX C 1995 roma, Ha muTOopanu
OCYIIECTBISUIMCh B OCHOBHOM KauecTBeHHBbIe cOopwl (DPponoBa u ap., 2005). Ilepsble cBeneHHs O
cocTosiHUM JiuTopaiibHOW (ayHbl IlInuidepreHa B 3uMHE-BECEHHUH MEPUOJ MOJYYCHBI B DKCICIAUIIUN
Mypmanckoro Mmopckoro Ouosnorundeckoro uacrutyra 2016 rony (3umuna, Memepsikos, 2017).

Marepuan u Mmetoauka. JlutopanbHas 30Ha 3anuBa ['péH-(hbop ObLIa MCClenOBaHA B MapTe H
utojge 2018 r., a Tarwke B Mae 2025 1. B XoAe OeperoBbIx AKCHeAulnii MypMaHCKOTO MOPCKOTO
OMOJIOTMYECKOr0 HHCTUTYTA. MaTepran B KaXI0H SKCIeUIIK cOOpaH Ha IATH pa3pe3ax, MOBTOPSIONINX
paspe3sl 2016 TOma, C UENBIO BEHISBICHUS BPEMEHHBIX W CE30HHBIX H3MEHEHWH B IJIMTOPAIBHBIX
coobiecTBax. Metoauka coopa u 00pabOTKH pod TaKkke cooTBeTcTBOBasIa MeToauke 2016 1. (3uMuHa,
Merepsikos, 2017).

Pe3yabTathl U 00cy:xkneHue. 3a Bech nepuoj ucciueaopanuit 2016—2025 rr. Ha HccIeAOBAHHBIX
pa3pe3ax OTMEYEHO 48 TaKCOHOB OECIIO3BOHOYHBIX, OTHOCAIIMXCA K 8 THmaM. MakcuMaabHOe
pasHooOpa3ne W KOJIIMYECTBEHHBIC TIOKA3aTelld BO BCE MCCIIEIOBAHHBIC T0JIa M CE30HBI HAONIOIAINCH HA
paszpezax 4 u 7.
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Cpenusist YUCIEHHOCTh OECIIO3BOHOYHBIX Ha 00CIeIOBaHHBIX pa3pe3ax B BeceHHUH neprox 2016 T.
m3Mensnack ot 40 1o 9300 sk3./M?> (3umuna, Memepskos, 2017), B Becennnii epron 2018 r. ot 670 10
27000 5k3./M2, B netanii nepuox 2018 1. ot 100 mo 164000 5k3./M2, B Becennnii nepuon 2025 1. ot 65 10
276000 5x3./M?. Cpennsis 6uomacca B BeceHHuii nepuos 2016 1. usmensmacs or 0.044 mo 19.036 r/m?
(3umuna, Memepskos, 2017), B Becennuii mepuon 2018 r. — ot 0.737 no 87.553 r/M?, B IeTHHIA nepHOJ
2018 1. — ot 0.145 10 90.263 1/M2, B Becennnii mepuon 2025 r. — ot 0.016 mo 203.381 r/m>.

Cpennsist YMCIeHHOCTh U OMoMacca 6ecro3BOHOUHBIX BecHOH 2018 roga Ha Bcex 00cCen0BaHHBIX
paspesax ObUIM 3HAUYMUTENBHO BbIlIE, 4eM B 2016 r. YcnoBus cpelpl TakkKe OTIUYAINCH: OCOOCHHOCTBIO
2018 r. ObUTO HANMYWE TPHUITAWHOTO JhAa ToMmmMHONH 30—50 ¢cM Ha JUTOpaNHM BIOJL BCEH OEperoBoi
muHAK (BOPAA, a TaKKe JICAOBBI MOKPOB OT KYyTOBOH 10 cpeaHell dyacTu (ppopaa, yCTaHOBUBILUICS B
Havane Mmapra. [lomo nmpmoM B KyToBOW M cpeaHeil yactu 3anmBa (paspesbl 4, 7 u 8) GopMupyrOTCS
crienupUIeCKUe TeMIlepaTypHbIC YCIOBHS, YTO HE MO3BOJISIET TPYHTY MpOMep3aTh BO BPEMs OTIHBA W
JUTOPANBHBIC YKHUBOTHBIC HAXOJATCS B Oosiee OMarompusaTtHOW cpene. Bo3MOXKHO MOITOMY OJUTOXETHI
ObuUIM OTMEuYeHBbl B 3HAYUTEIHHOM KOJHMYECTBE M B TOPH30HTax, KoTopele B 2016 rTomy Obuim
Oe3Xu3HeHHH! (pa3pessl 1 u 2).

OTiname CTPYKTYpHI JIUTOpaIbHOTO HaceneHus jetoM 2018 roga ocoOeHHO 3aMeTHO Ha pa3pe3ax
4 u 8, rae CymecTBEHHO YMEHBIIWIIOCH KOJWYECTBO B3pOCHBIX ocobel Semibalanus balanoides, uto
BCPOATHO CBA3AHO C MCECXAHHWYCCKHMM YHHUUYTOXCHHUEM IIOCICAHUX HpHHaﬁHBIM JIBJ0M, KOTOpBIﬁ
MPUCYTCTBOBAN HA TUTOPAITH BeCHOM. [Ipr 3TOM 0TMEUYEHO OOJBINIOE KOMUYECTBO CBEKEOCEBINCH MOJIOIN
0aJsHYyCOB, YTO CBHIETEIbCTBYET O OONBIIOM IOTEHIMAale MOMyJSIMH K BOCCTAHOBJICHHUIO IOCIE
HC6HaFOHpI/IﬂTHLIX YCHOBI/Iﬁ npeaAbI Aynux CC30HOB.

Becnoit 2025 roma Ha Bcex pa3pe3ax OTMEUYEHBI OUeHb BBICOKHE YHCICHHOCTH OECIO3BOHOYHBIX,
CpaBHUMBIC U MPEBBIMIAIONIAE 3HAYCHUS, MONYYCHHBbIC B MPEIBIAYIINE TOABI, B TOM YUCIE U B JICTHHMA
nepuoa 2018 1. BO3MOXHO, yBelIMUYCHHE YHCICHHOCTH OCCIO3BOHOYHBIX CBS3aHO C OTCYTCTBHUEM
MPUITAWHOTO JIbJa B 3UMHe-BeceHHUM mepuoa 2025 r. 1 0JaronpusTHBIMUA TEMICPATYPHBIMU YCIOBHSMHU.
ITpu 3TOM CYIIECTBEHHBIX Pa3IHYHid B KAYECTBEHHOM COCTaBe (hayHbl HE OTMEUCHO.

B 1uenom HaOmomaeTcs ycTOWYWBAs TEHACHIMSA YBEJIMYCHUS YHCICHHOCTH U OHMOMACCHI
JUTOPATBHBIX OECTIO3BOHOYHBIX HA UCCIIEAOBAaHHBIX paszpe3ax B nepuoj ¢ 2016 mo 2025 rr. HanGonbmee
YBEIUYCHHE KOJUUECTBEHHBIX TIOKA3aTelleil XapaKTepHO Il HEMATO/I, OJIMTOXET, OPIoXOHOTUX Littorina
saxatilis v momuxet Fabricia stellaris.
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OCALKOHAKOMMNEHUE B F0O)XXHOW YACTU 3ANTUBA IPEH-®bOPA (3AMAQHbIV LWMULEBEPTEH)
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3amuB ['pén-ppopnm, pacnosokeHHBIH B toro-3amafgHod 4vactu Mc-ppopma  (3amamHbrit
Inuubepren), NpeacTaBiIseT cOO0H YHUKaIbHBIH 00BEKT AJIS M3yUeHHS MPOLECCOB OCaJAKOHAKOIUICHHS
B YCJIOBHSAX OBICTPO MEHSIOIIErOCS apKTUYECKOro KiIuMara. B mocnenHue AecATHICTHS 3TOT PErHOH
UCTIBITHIBACT OJHM W3 HamOoJiee MHTCHCHUBHBIX KIMMAaTHUYECKUX HW3MEHCHUH Ha IUIaHETe — TEMITbI
MOTeTUIeHHs 34ech B 4 pasa MpeBhILAIOT cpeaHemupoBble mnokazatenu (Nordli et al.,, 2014). Oro
NPUBOIUT K HMHTCHCHBHOMY TasHHMIO JIEIHHUKOB M YBEJIMYCHHIO BBIHOCA TEPPUICHHOTO MaTepHaja
¢roBuorIAIMATRHEIME ToTOKamu (Tapacos u ap., 2000; Svendsen et al., 2002), uTo oxa3bIBaeT BIUSHHE
Ha YCIOBHS MOPCKOTO OC3JIKOHAKOIUIGHHUS M PEXHM CeAUMEHTAlMH B OacceifHax apxurmeiara
(Meshcheriakov, 2025).

JlemHUKOBBIM CTOK OKa3bIBA€T 3HAYMTENBHOE BIHMSHUE HA OCAaJKOHAKOMJICHHWE B FOXKHOW YacTu
3aJIMBa, TaK KaK B HEEe Pa3rpykaroTcs JenHuky 3anaaneiii 1 Boctounsiii ['péu-dpropa, Ancon, baaicpyn
u Anpraeronga. Takum o0pa3oM, JOHHBIE OTJIOKEGHUS KYTOBOW 4YacTH 3alldBa MOTYT CIIY)KUTh
WHIMKATOPOM IUHAMHMKHM JAersinuanuu 3anagHod mnepudepun 3emun HoprneHmensaa M TeKymux
W3MEHEHUI KIMMaTH4ecKnx NapameTpoB Ha apx. llmummbepren. B Hacrosmeit paborte mnpoBeneHa
PEKOHCTPYKIMS TUHAMMKH OCAJKOHAKOIUIEHUS B FOKHOM yacTH 3anuBa 3a nociennue 100-150 et c
IIOMOIIBIO METOIOB PAJMOU30TOIHOTO JATUPOBAHHS 110 HepaBHOBecHOMY '*Pb.

s uccnenoBaHus NPOCTPAHCTBEHHOW M3MEHYMBOCTH OCAIKOHAKOIUIEHHs ObUTH BBIOpDAaHBI ISITh
TOYEK Ha pa3HOM PACCTOSIHUU OT MCTOYHHKOB TMOCTYIUICHHS (DIIOBHOTIISIMAIBHBIX TTOTOKOB B 3aJIUB.
Touka PK-1 (rmybuna 29 M) — Ommkaiimiast kK ycrbto pexu ['pén-propa (200 m), Touka PK-2 (rmyOuna
48 m) — pacnionokena B 400 M ot ycThs peku, Touka K3-1 (rmy6una 58 m) — maxoautcst B 500 M oT ycThbs
peku bpernépna, Touku K3-3 (rmy6una 85 m) u K3-4 (rmyOuna 73 M) pacrosiokeHHBIE OT YCThEBBIX 30H
BOJIOTOKOB KyTOBOM YacTH 3aJIMBa Ha yaJeHUH 2 KM U 3 KM COOTBETCTBEHHO.

Kononkn moHHBIX OTIOXKEHHN ObLTH 0TOOpaHkI B xone B 3kcneauimu MMBU PAH nHa apxunenar
nuubepren B asrycre 2023 r. Otbop npo0 mnpoBoaminca ¢ Oopra noaku Zodiac Mark-3 ¢
UCTIONIb30BaHueM rpaButanmonHod Tpyoku ['OMH 2.0. TlepBuuHyro 00pa®OTKy BBITIONHSIA Ha
ouoreoctanmmmu MMBU PAH (moc. bapernoypr). Komonku paspeszanu kepaMHYecKUM HOXOM Ha CIIOU
mo 2-3 cwm. IlomydeHHsie 00pa3ibl JOHHBIX OTJOXEHHWHA ITOABEpPrand IJMO(PIILHOW CyIIKe Ha
obopynoBanun Alpha 1-4LDPlus Martin Christ B xuMmuko-aHanutuieckor jgabopatopun PAD-II B
noc. bapennOypr. Pamuomerpuueckuit ©u TrpaHYJIOMETPHUYECKHH aHanmM3bl Npo0 TPOBOAMIM B
naboparopuu okeanorpaduu u paguoskonornn MMBU PAH.

I'parynomerpudecknii aHamW3 JOHHBIX OTIIOKECHHMA 3amuBa | 'pEH-QBOPI BBISIBII CIOXKHYIO
MPOCTPAHCTBEHHO-BPEMEHHYI0 AMHAMHUKY CEAMMEHTAIIOHHBIX MpOIeccoB. lcciemoBaHHble KOJIOHKH
JEMOHCTPHUPYIOT BBIPAXEHHYIO CTpaTUrpaduieckyro IudQepeHuranuo, OTPaXaIyl0 H3MEHEHUE
YCIOBUHM OCaJIKOHAKOIUICHUS O] BIMSHUEM KIMMAaTHYECKUX M THIPOJIIOTHYECKUX (aKkTOpoB. Pe3ynbrarsl
PaAMON30TONHOTO AaHAJIM3a IATH KOJIOHOK ITO3BOJIMUIM OIICHWTH XPOHOJOTHIO CEIUMEHTAIlMOHHBIX
nporeccoB B 3anuBe [ 'péH-hpops ¢ koHma XIX mo nawano XXI BB. Pagnomerpudeckuii aHamu3 BBISBHI
3HAYUTEJIbHBIC PA3JIMYUs B BO3pPACTe BCKPBITHIX OcCalo4yHbIX Toiml: oT 12 jer B Touke PK-1 (28 cm) no
183 mer B Touke K3-4 (35 cMm), 4TO OTpakaeT MPOCTPAHCTBEHHYIO HEOAHOPOIHOCTH TEMIIOB
ocankoHakoryieHus: B 3anuBe. llpuycteeBbie kojoHkn PK-1 m PK-2 xapakTepnsyroTcsi 3HAYUTENHHO
0oJiee BBICOKMMHU CKOPOCTSIMU cequMeHTanuu (2,4 cm/rog u 1,6 cM/Tos1 COOTBETCTBEHHO) B TO BpeMsl, KaK
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CpPeIHHUE TEeMITbl OCAJIKOHAKOIUICHUS B caMmoi yaaneHHoW Touke K3-4 cocraBmstor Bcero 0,17 cm/rog.
Takue cylecTBeHHbIE pa3iH4Ksi B CKOPOCTSX CEIUMEHTAIMU TOJYEPKHBAIOT KIFOUEBYIO POJIb
(ITFOBHOTIISIIIMATEHOTO CTOKA B YOPMHUPOBAHUY JOHHBIX OTIOKEHUH 3aJIHMBa.
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COBPEMEHHbIE U3MEHEHWA KIIUMATA APXUNENATA LUMWLIBEPTEH
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B. B. UBaHoB'?, B. U. flemunn®, T. K. Kapanpawesa', A. ®. Peeuna’, U. A. UnbioweHkoBa'

' ApKTHUYECKUI M aHTApKTUYECKMI Hay49HO-HUCCIIEN0BATENbCKHI MHCTUTYT, I. Cankr-IleTep6ypr, Poccus
2Cankr-TleTepOyprekuii rocy1apcTBEHHBIN yHUBEpCHTET, T. Cankt-TleTep6ypr, Poccus
STTonsApHbIi reopu3MUECKUii UHCTUTYT, T. Mypmanck, Poccus

B mnocnennue pecsatunerns Ha apx. llnunOepren m B ApKTHKE B ILEIOM HaOIIOAAIOTCS
3HAYUTENbHBIE KIMMATHUYECKUE W3MEHEHUS, KOTOPbhIE MOJYYMJIM Ha3BaHHWE «APKTUYECKOE YCHIIEHHE).
OnHo mposBIsieTcss B TOM, YTO NOTEIUJICHHE KiIMMara 37ech NpoTekaer B 2-3 pasza ObIcTpee, YeM B
YMEPEHHBIX IMIUPOTax. B CBSI3M ¢ 3TUM HCCIIENOBaHHS KIMMaTa APKTHKH U OTHACIBbHBIX €€ PErHOHOB
CTaHOBSTCS KpailHE aKTyaJbHbIMH M BOCTPEOOBaHHBIMH B CBSI3M C Pa3pabOTKON NEepCHEKTUBHBIX
MIpOTpamMM Pa3BUTHSI APKTUIECKUX PETHOHOB. JlJis meproga COBpEeMEHHON KIIMMAaTHYIECKONH HOpMBI 1991—
2020 rr. mo nanHbIM Oonee yem 30 mereoponorndeckux craHimii (MC), oTpaxarommx MHOT00Opasue
KJIIMMaTHYECKUX YCIIOBUH HCCIETyeMOTr0 peruoHa, JaHa KOJIWYECTBEHHAs OLEHKAa HW3MEHEHWH |
W3MEHYMBOCTH TNpu3eMHON TemnepaTypsl Bo3ayxa (IITB, °C) u mpoBeneHo ero pailOHHpPOBaHHUE II0
MOKa3aTeNsiM TePMUYECKOT0 pexknMa. B kauecTBe mMmokazaTenell M3MEHEHHH TEPMHUYECKOTO peXHUMa
MPUHATHI cpenHeMecssunble 3HaueHus [1TB, n3mMenunBoct — cpenHekBaapatnieckue otkiioneHus (CKO)
cpennemecsuHbIX [ITB ot nuneinbx Tpenaos. ['onosoit xon IITB (oauH MakcuMyM M OAMH MHUHHUMYM)
OTpakaeT B OCHOBHOM pajuanuoHHbiii (hakrop. ['omoBoii xon CKO (B ceBepHOl YacTH PeruoHa OJUH
MaKCUMyM M OJUH MHHUMYM, B IOXXHOH — /IBa MAakCUMyMa M /IBa MUHHUMYMa) OTPa)kaeT OCOOCHHOCTH
aTMOC(epHON IUPKYJSIIMK U XapakTepa MOJCTUIAIONIeH MOBEpXHOCTH. ECTecTBEeHHBIE KIMMAaTHUECKUE
CE30HbI, BBIsBIEHHBIE NMpH coBMecTHOM aHanmuse IITB m CKO, yrounsroT oOuiee mpeacTaBiIeHHE O
KIuMare 3amagHoro cekropa ApKTUKM M apxunenara llnunbepreH W XOpOIIO COTNIAcyloTCsl C
pe3yJpTaTaMy MPeabIIYINUX HCCIETOBaHHUM.

Hns apx. HlnunGepren, mo aanaeiM [MO «bapeHnOypr», mpoBelieHa OIEHKA BPEMEHHBIX
TeHAaeHuun panoB IITB nng kaneHJapHBIX MECSLEB M rojia B LEJIOM JIJI BCEro IMepuojia PeryapHbIX
WHCTpYMeHTaNbHbIX HaOmoaerui (1911-2025 rr.). DTOT KOMIO3UTHBIN PAJ CPEeAHEMECTYHBIX 3HAYCHUI
[ITB cnexyer cuurarh Ooiiee HAJEKHBIMU [0 CPABHEHUIO C KOMIIO3UTHBIM PSJIOM CPETHEMECSIHBIX
snaueHuit I1TB, nonyuennbpix Ha MC «Svalbard Airporty (HopBexckui mocenok Jlouritup). Jois
WHCTPYMEHTANbHBIX HabmoaeHui B pange mis MO «bapenudypr» cocrasisier 6onee 80 %.
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Paccunranbl napaMeTpsl ypaBHEHHM JTMHEHHON perpeccuu, OLlCHEHAa CTaTUCTUYECKask 3HAYUMOCTh
BBISBJICHHBIX JIMHEWHBIX TPEHJOB. Y CTAaHOBJIIEHO, 4TO JJia peruoHa bapenineBa u Kapckoro mopei,
BkItouas llnuioeprex, TUHEHHBIC TPEHABI CpeIHeronoBbixX 3HaueHui [1TB cratucTuveck 3HaYMMbI Ha
ypoBHe p < 0.01 m monoxwutensHsl ans nepuoga 1991-2020 rr. Poct ckopocteil moTemsieHust B
WCCIIETyeMOM PEerroHe TPOHWCXOMUT B HANpPaBICHWW C IOT0-3alajia Ha CeBepo-BOCTOK. HamOombmas
ckopocTth moteruteHus (> 2 °C/10 net) orMedaeTcss B CEBEpHBIX paiioHax bapenrieBa m Kapckoro mMopeit
HanMeHbInas (< 0.75 °C/10 ner) — B roro-3anagHol Hezamep3atoleii yactu bapeniesa Mopst. Jluneiinobie
tpeuas! [ITB 3a rox B nenom onpeaensioTcsl TEHACHIMSIMY, HabIr0AaeMbIME B OKTsI0pe—(deBpaie. B atu
MECSIBI TI0JIE CKOPOCTEH TMOTEIDICHWSI HMMEET YETKO BBIPAKECHHBIH «penbed» ¢ MOBBIIICHHEM B
HampaBJICHHUH C IOTO-3allajla Ha CEeBEPO-BOCTOK. B Teruoe Bpemst roga (Maii—aBrycT) mojie CKOpOCTei
MOTETICHUS OJHOPOJHO, 3HaUeHHs ckopocTell He mpepbimatoT 1 °C/10 ner. B nepuozs! (MapT—anpens U
CEHTSOPH), HAOMIOAACTCS TIEPECTPOHKA TIOJIS CKOPOCTEH MOTEIUICHUS OT SIPKO BBIPAKEHHOTO «pelibeday
TOJISI CKOPOCTEH TOTEIUICHHUS K OJTHOPOTHOMY TIOJTFO B 00paTHO.

Hnsa  apx. llnun6epren, Ha ocHoBe pspa 1911-2025 rr., moka3aHo, 4TO MaKCHMalbHOE
MOTEIVICHUH HAOJII0AJIOCH JIsl 3MMHET0 ce30Ha (Hosi0pp—arnpenb) u octaBuwio 0.54 °C/10 ner. [Ipu sToM
OCHOBHOW BKIIaJ] B 3UMHEE MTOTETJICHHE BHECTH (PeBpab U MapT, KOTJa CKOPOCTh MOTEIUICHUS JOCTUTIIA
0.71 u 0.73 °C/10 ner, cootBeTcTBeHHO. lIpn 3TOM OOIIEe moTeruieHne (CpeqHee 3a TOM) AJS BCETro
ucciexyemoro nepuoza cocrasmiio 0.38 °C/10 et wiu, nmopsika, 4 °C 3a Bech MepHOJ] HAOIIOICHHUA.

PaboTa BeImonHeHa mpu QuHAHCOBOW Tmopnepxke rpanta PH® Ne 24-27-00112 «CoBpemeHHBIE
W3MEHEHHUS] apKTHYECKOTO KIMMaTa M OJKCTpEeMaibHble KOIIC0aHWS TIOTOABI B 3alafHOM CEKTOpE
CeBepHOro MOPCKOrO MyTH.

Cnucok JuTepaTypsl

Demin V. L, Ivanov B. V., Karandasheva T. K. et al. Testing the homogeneity of climate series of
surface air temperature in Barentsburg (Svalbard) // Czech Polar Report. 2024. Vol. 14. No. 2. URL:
https://doi.org/10.5817/CPR2024-2-17

NMOTOKWU CO, B HA3EMHbIX 3KOCUCTEMAX LUMULUBEPIEHA

A. U. UBaweHko, A. B. flonrux, 3. M. 3asoBckas, H. C. Meprenos,
H. 1. Ocokun, B. A. LLinwkos, 0. O. Kapnoea, [. B. KapenuH

Wuctutyt reorpaduu PAH, r. Mocksa, Poccus
carbonflux@mail.ru

Exxeromno ¢ 2014 1. B KOHIle HIOIS—Hadaje aBrycTa COTPYIHHKAMH HHCTUTYTa TPOBOISTCS
MOHUTOPHUHIOBBIE HM3MEPEHHUS! TOTOKOB MMAPHUKOBBIX Ta30B M COMYTCTBYIOIIMX METEOPOJIOIHYECKHX
napameTpoB.

B pasHble T0o/1bI BBHLy KOPOTKOTO MOJICBOTO CE€30HA JIEAICS aKI[EHT Ha OTMPEeNICHHBIX OMOTOMNax:
KPHOKOHHUTOBBIE CKOIUIEHHS] Ha JIEOHHKAaX, aHTPOIOI€HHBbIE 3KOCHCTEMbI, €CTECTBEHHBIC TYHIPOBBIC
skocucteMbl. B 2025 romy OCHOBHOW 3ajaveil ObLIO yBENMUYEHHE KOIWYECTBA TOYEK MOHUTOPHHTA
MMOTOKOBBIX M3MEPCHUN HA TEPPUTOPHUSIX poccuiickoit dacTu apxumenara [lnmumndepren. K mocTosHABIM
13-TH MOHUTOPHHTOBBIM y4YacTKaM MPHOaBUIMCH 6 HOBBIX B mocenenusix [Tupamuna n Koncoeii.

W3mepennss  mpoBOAATCS ~ KaMEpPHBIM ~ METOJOM  MOJEPHHU3MPOBAHHBIM  IOPTAaTHBHBIM
ra30aHajiu3aTOPOM 3aKpeITOro Tuna Ha 0aze AZ-77535. Ywucreii skocuctemubliii oomMeH NEE
OIICHHWBAETCS B MPO3pPAYHBIX KaMepax, MOTOKH BaJIOBOTO AbIXaHWsS R — B 3aTeMHeHHBIX. Temmneparypa
MOYBBI W BO3Ayxa uaMepsierca Tepmomerpom Hanna Checktempl, BmaXXHOCTh MOYBHI BIIarOMEpPOM
Moisture meter HH150. B 3Tom rogy Ha KaXJoM y4yacTKe yCTaHaBIUBAJIU MO 9 OCHOBaHMI C BOJHBIM
3aTBOPOM. JIOMOJIHUTENBHBIE METEOPOJIOrMUECKUE TaHHBIE H3BJIEKAIUCh W3 OTKPBITHIX HCTOYHHKOB,
HampuMep, calT rpS moroga. Okazanock, JaHHBIE IO CyMME OCaJIKOB HaJ0 BHIOMpATh OJIM3KO K CpOKaM §
1 20 yacoB, 4YTOOBI OHH COTJIACOBBIBAJIHMCH C OPHUIMAIGHBIMU KIMMaTndeckuMu otdaeramun BHUUT MU -
ML/, xoTopble MyONMUKYIOTCS TOIBKO Ha CIEAYIOMINN TOI.
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B 2025 romy cpemHece30HHBIC 3HAYCHHSI CKOPOCTH YHCTOr0o sKocucreMHoro obOmeHa NEE
COCTaBWIM JJId AaHTPONOTEHHBIX JKocucTeM +239.7+£25.6 (MrC/m?/4), 4TO HECKONBKO HHUKE
MPOIUIOTOAHUX — +244.5, sl eCTECTBEHHBIX TYHApP COOTBETCTBEHHO +155.8425.3, u B mpouuiom romy
CyllecTBeHHO BhIe +209.8.

[lepurnsimuanpHbIEe YIaCTKH, €I1le He MOJHOCTHI0 OCBOEHHBIE On0TOH, moriomanu CO, moutu B 4
pasa MeHbIIE, 37€Ch CPEIHUN MOTOK B MPO3PavHbIX Kamepax Obul +65.5 MrC M2 B yac B 2024 roxy, a B
2025 roxy eute menpine +39 MrC m2/4,

[Ipu cpaBHenun cpeaneil ckopoctu Bbigenenus (R) yraekucnoro rasa OHMOTONOB Ha
23-neTHe# MopeHe, nmoimydeHHBIX B 2015 romxy (+32.4) m 2024 romy (+119) ¢ pesympraramu 2025 rona,
0Ka3aJI0Ch, YTO CKOPOCTh CYIECTBEHHO CHU3MIIACH U cocTaBmia 74.5+18.5 mrC m? B yac.

WHTEepecHO OTMETHUTB, YTO AMHCCHS YTJIEKHUCIOTO Ta3a Ha HOBBIX aHTPOMOTEHHBIX YYacTKax
0Ka3aach HEOXKUIAHHO BBICOKOM, B 3a0pomeHHbIX nocenkax Iupamuna u Koncoeit — 306 u 184 mrC m
/94 COOTBETCTBEHHO. M 3TO HECMOTpS Ha MpeKparieHne Xo3sHCTBeHHOHN nesrenbHocTr B Koncbee ¢ 1961
roaa (64 roja Ha3ax) U COXpaHEHUE B MOCEJICHUH TOJBKO HECKOJBKUX cTpoeHuid. [InpaMuaa 3akpbuiach B
1998 roxy, B JaHHOE BpeMs B 3aKOHCEPBUPOBAHHOM ITOCEIIKE ITPOUCXOANT MOCTEIIEHHOE BOCCTAHOBIICHHUE
XO3SIICTBEHHOW ¥ HAay4YHOH JAesTeThbHOCTH. Pa3palaThiBaloTCs aMOWIIMO3HBIE IUIAHBI IO CO3JIaHUIO
Hay4YHO-00pa30oBaTeNbHOTO IeHTpa B [lupamuje, ¢ coxpaHeHHEeM HCKYCCTBEHHO CO3JIaHHBIX B COBETCKOE
BpEMsl aHTPOTIOT'€HHBIX IPUPOIHBIX JTaHIIAPTOB.

DMHUCCHS B aHTPOIIOTEHHBIX ToYKax BapennOypra crasuia 153 mrC M /4 B cezone 2025 roaa, a B
2024 roxy — pekopanbie 3a 10-netauii nepuon nadmoaenuit +259 mrC M2 /u.

DOmuccus CO, B GOHOBBIX ECTECTBEHHBIX JKOCHCTEMAX 3TOM rogy Obuia +152 mrC m?/4, mo
CPAaBHEHUIO C BBICOKUMHM 3HaueHusmu 2024 roma +210 mMrC m?/u. B cpeaHeM aHTPONOrEHHbBIE
3KOCUCTEMBI akTHBHEE BhLIEAOT CO,, yeM ponoBbie +223.2 MrC m2/4.

Ha nepnuke Anbaeronna mpoucxoIuT akKTUBHAS aOJSIHMs, CKOTUICHHSI KPHOKOHHTOB PacCeHBAIOTCS
MO MOBEPXHOCTU (IIIOBUAILHBIMHU ITOTOKAMH, HAUTH MOJAXOIAIINE YYACTKU AJISI TIOTOKOBBIX M3MEPEHUit
CTall0 CJOXHEe, YeM B TMPOIUIbIE CE30HBI, NMPH 3TOM OKAa3alloCh, YTO [bIXaTelbHAs aKTHBHOCTH
KpUOKOHUTOB Ha Ampaeronae +13.8 mrC M*/4, HOYTH Ha MOPSAJOK BBIILIE, YEM B CPEIHEM HA JIETHUKE
Dcmapka — +1.9 MrC M?/4. D10, BO3MOXKHO, CB3aHO C OONBIION BapHabGENbHOCTHIO CKOIUICHHUIM
MMOYBEHHOT'O MaTepHaa.

B 3akirodeHue, MOXHO MOMYEPKHYTh, UYTO IOJIOKUTEIBHBIE BEIMYHHBI YTIIEPOAHOTO HETTO-
OanaHca MOKa3BIBAIOT, YTO 3KOcUcTeMbl LInmunbepreHa sBISIOTCS MCTOYHUKOM MAPHUKOBBIX Ta30B IS
aTMochepsl B TEIUIBINA TIEPUOJT TOAA.

HccnenoBanue BeIOSHEHO 1O TeMme roczaganus Mucruryra reorpapun PAH FMWS-2025-0002
«CoBpeMeHHas K3MEHYUBOCTD MTPUPOIAHBIX M aHTPOIIOTCHHBIX NaHmadToB apxunenara [nmundepreny.

AYTUTEHHbIE KAPBEOHATbI U CYJIb®UAbI
(BAPEHLIEBO MOPE, XXENOB CTYP®bOPA, PANOH METAHOBbIX CUMOB)
N UX PONb B BUOrEOXUMUYECKUX LIMKITAX METAHA, CEPOBOJJOPOLIA
U TAXENbIX METANNOB B APKTUKE

H. B. Ko3uHa, J1. E. Penxapg

Wncturyt okeanonoruu um. I1. I1. Hlupmosa PAH, r. Mocksa, Poccus
kozina nina@bk.ru, mollusc@mail.ru

B HacTosmielt paboTe npecTaBiIeHbl pe3yIbTaThl JUTOIOT0-MHHEPATOTUIECKAX U TEOXUMUYECKUX
HCCIIeI0BaHNH KapOOHATHBIX KOHKPEIIMOHHBIX KOPKOMOIOOHBIX 00pa3oBaHui (KOPOK), OOHAPYKEHHBIX B
30HE BBIXOJIOB METAHOCOJEPXAILIMX PACTBOPOB M Ta30BBIX CTPYH M3 OCAJOUYHBIX TOJII (XOJOAHBIX
METaHOBEIX cHIIOB) B jkenobe Ctypdropn (bapertieBo Mmope).

Kak wu3BecTHO, MpPOSBIICHWS METAaHOBBIX T'a30BO-(UIIOM/IHBIX BBICAYMBAHUI HAONIOJAIOTCS HAa
menb(ax 1 KOHTHHEHTAIBHBIX CKIOHAX BHYTPEHHHUX M OKPaWHHBIX MOPEH 10 BCeMY MHUPY, B TOM YHCIIE
u B apkTuueckux mopsx ([epkaueB A. H. u ap., 2015; Kpapunmmna M. 1. u ap., 2017; Hong W.-L. et
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al., 2017). 3oHBI pa3rpy3kd METaHOBBIX Ta30BO-(QIIIOMAHBIX BHICAUMBAHMN OOBIYHO COMPOBOKAAIOTCS
crienmnpuaeckod  TCOXUMHUYECKOH  OOCTAaHOBKOH  NPHIOHHBIX W IOPOBBIX  BOJ  OCAIKOB,
OJTaronmpuATCTBYIOIIEH TMpoIeccaM ayTHUreHHOro MuHepaigoobOpasoBanus (lepkaueB A. H. u mp., 2015).
C OONBIIMHCTBOM W3 HM3BECTHBIX MPOSBICHUI METAaHOBBIX CHIIOB CBSI3aHO (OPMHUPOBAHHME B TOJIIE
0CaIKOB (peXxe — Ha TOBEPXHOCTH MOPCKOTO THA) KapOOHATHOW MHHEpPATU3allU{, IIPH 3TOM OCHOBHBIM
HCTOYHUKOM YIJIEpona SBISETCS MHUKPOOHOE OKHCJIEHHE MeTaHa. Bo MHOrux ciydasx KapOOHaTHas
MUHEpalu3alys acCOUMUPYET ¢ ra3oruapaTaMH MeTaHa; 3HAYUTEIbHO PEXe BCTPEUAIOTCS XOJIOJHBIC
ra3oBO-(hIIOMIHBIE MOTOKH, HECYIIME HapsAAy C METaHOM TakXe IpPYrHe XHMHUYECKHE KOMIIOHEHTHI
(HdepxaueB A. H. u mp., 2015).

Marepuanom Ui JaHHOTO WCCIENOBAHUS TOCIYKWJIM JOHHBIE OCAJKH, OTOOpaHHBIE B CEBEPO-
3anagHoi dacTu bapenneBa mopst B xenode Ctypdropa (paiion apxunenara llInunbepren) B mectax
BBIXOJJOB METaHOCOAEPI)KAIIMX PACTBOPOB U ra3oBbIX cTpyi u3 ocamounsix tomm (KmroBuTkuH u ap.,
2021). Otbop mOHHBIX OCAAKOB OBLT Tpom3BeacH Ha cTaHmuu 6841 B 80-m petice HUC «Axkagemuk
MctucnaB Kengpim» B 2018 1. mpu momomu MynbTHKOpepa. JlIMHA KOJOHKM cocTaBwia 26 cM.
Jlutonormueckoe ommcaHWe Ocajka MPOBOMWIOCH Mo MeTtomuke mpuHiatodn B MO PAH (bespykos,
Jlucumei, 1960). LiBeT ocanka onpenemsiics ¢ moMotnbto katanora «Munsell soil color charts» (2012 r.).
MuHepanoruyeckue MCCICAOBAaHHS BBIMOTHUTUCH KOMIUIEKCOM METOOB, BKIIIOYAsh METOJl ONTHYECKOM
MHUKPOCKOIIUK € TIOMOIIbI0 cTepeoMukpockomna Nikon SMZ25; METO0M CKaHUPYIOIIEH SJIEKTPOHHOM
Mukpockornuu (COM) B coueTaHuM C SHEPro-AUCTIEpCHOHHOM criekTpockonueit (3/]C) Ha ckaHUpyrOeM
ANEKTPOHHOM MHKpockonie Phenom ProX c¢ wHTerpupoBanabiM aerektopom JJIC; meTomom
pentreHoBckoi audpakuuu (PJ]) Ha pentrenosckoMm mudpakromerpe «MiniFlex 600». I'eoxumuueckue
UCCIIeIOBAaHUS OBLIIM BBIOJHEHBI METOAOM MACC-CIIEKTPOMETPUH ¢ MHIYKTUBHO-CBSI3aHHOM IIA3MOM.

B pesynpTare KOMIUIEKCHBIX HCCIICAOBAaHMH YCTAHOBJIEHO, YTO [OHHBIE OCAIKH, OTOOpaHHbIE
MYJIBTUKOPEPOM, TPEICTABICHBI MEIUTOM AJIEBPHTOBBIM C OOJNBLIMM KOJIMYECTBOM IOTOHOGOP U HX
Tpy6ok. C TIyOHMHBI 2 CM OTJIOKEHUS IPEACTaBICHBl BOCCTAHOBJICHHBIM TIEJIUTOM aJIEBPUTOBBIM TEMHO-
OIIMBKOBO-ceporo 1BeTa (5Y/3/2) ¢ mpumaskaMu W MHUKPOIPOCIOSMH THAPOTpOWiINTa. B 3TOM cioe
oOHapyeHbl KapOOHATHBIE KOPKU Pa3IHYHBIX OTTEHKOB CEporo 1BeTa (OT CBETIO-CEPOro JO0 TEMHO-
Ceporo), IJIOTHBIE, KPENKO CIIEMEHTUPOBaHHbIE, pazMepoM OT 0.5 10 4.5 cM, ¢ OOJIBIIUM KOJUYECTBOM
KaBepH. Bo Bceil Tosie JOHHBIX OTI0KEHUI OTMEUEH CUIIBHBIN 3arax cepoBOIOpOA.

MuHepanbHBI COCTaB JOHHBIX OCAJIKOB TPEACTaBICH TIAaBHBIM o0pa3oM kBapueM (45-60 %) u
MOJICBBIMH ITIaTaMu (TUIaruokiazoM — g0 6—14 % wu KajaueBbIM TOJIEBBEIM ImmatoM — 10 2-9 %).
I'muHMCTBIE MUHEpaITBI (TUAPOCIIIOAA, KAOJIHHUT, XJIOPHUT, CMEIIAHOCIOMHbIE MUHEPAJIbl) IPUCYTCTBYIOT B
Buze npumecu. Kpome TOoro, B ocajgkax yCTaHOBJIEHO BBICOKOE COJEp)KaHHE AyTUT'€HHBIX MUHEPAJIOB
rpymn kKapOoHaTOB (MarHe3uagbHOro Kanpiuta (Mg-kaneimra) — 2—18 %, xansuuta — 1-3 %, nonomura —
3-6 %, cunepura — 1-3 %), cynbdaros (rurica — 1-6 %), cynbduaos (mupura — 1-2 %) U TUIPOOKUCIIOBR
xene3a (reruta — 1-5 %). B cocraBe eIMHMYHBIX NIHMPHUTOBBIX (PaMOONIOB OOHApyXEeH HHOOMMH
(mo 0.83 9%). buoreHHble BKJIIOYEHHS MPUCYTCTBYIOT B BHJAE€ MHOTOYHCIEHHBIX OOJOMKOB CITMKYI
KpPEMHEBBIX I'YOOK. B cocTaBe HEKOTOpBIX CIUKYJ oOHapykeHbl uHANN (2.93 %), npometwii (1.22 %) u
tepoutii (0.69 %).

MunepanbHblii cOCTaB KOPOK THPEACTAaBICH MPEUMYIIECTBEHHO AyTUI€HHBIMH MHUHEpajaMu
rpynmbsl  kKapOoHatoB: Mg-kanmsiurom (38-78 %), aparonutom (mo 6 %), xampmurom (mo 3 %),
noaomutoM (1-3 %) u cugeputom (2—15 %). Kpome 3toro, B BemecTBe KOPOK YCTAaHOBJICH ayTUT'€HHBIN
¢dpambounanerelii muputT (0 6 %). Ilo mamabIM COM+DJIC MarHe3WalbHBIA KalbIUT 00pazyeT
paznuuHble GOpPMBI BIIENICHHUS (CKPBITOKPHCTAILTNYECKUE MACCHI, CKATICHOIIPUIECKHIE KPUCTAILIBI, arperaThl
C MpHU3HAKAMHU pacUICIICHUs] U KOPPO3UHM Ha TPAHSX KPUCTAIIOB). AparoHUT (QOPMHUPYET arperartsl
CTOJIOYATHIX M UTOJBYATHIX KPUCTAIIOB B Opax U kKaBepHax. [Iuput npucyrcTByeT B BUae HpaMOOUIOB
pasIn4HON (OPMBI U KPUCTAJUIUTOB. BaskHO OTMETHTH, UTO B COCTaBEe MUPHUTOB, KPOME XKeJle3a U CEpHl,
YCTaHOBJICHBI BBICOKHE KOHIIeHTpammuu Huobwus (1o 0.71 %), uamus (mo 1.27 %) u prytu (1.25-4.93 %).
Kpome storo, meronom COM+DJIC B xapOOHaTHOW Macce KOPOK OOHapy>KEHbl BKpAIUICHHS YacTHUI]
MHUKPOHHOT'O pa3Mepa ¢ BBICOKUMH KOHIIEHTPALUSIMHU Pa3IMYHbIX METAIIIOB, TAKUX Kak >kene3o (1o 77.9 %),
uHK (10 16.33 %), Meap (1o 98.47 %), xpom (mo 51.78 %) u mukens (10 95.23 %). I'eoxummdeckue
WCCIIIOBaHUSI TOKAa3alld, YTO BCE H3YYCHHblE KapOOHATHBIE KOPKM 3HAYHTENILHO OOOTAlIeHBI 10
CPaBHEHMIO C BMELIAIOLIMMY MX JTOHHBIMU OCaJIKaMU TaKUMH ieMeHTamu, kak Ca, Mg, Sru U.
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HanpHelie WCCIIeOBaHUsl TO3BOJSAT YCTAaHOBUTh MEXAaHW3MBI U YCIOBHA OOpa3oBaHUs
M3YYEeHHBIX KapOOHATHBIX KOHKPENHH, a TAKXKe YTOYHUTH POJIh KapOOHATHOTO KOHKPEIHeoOpa3oBaHUs B
OMOTeOXMMHUYECKUX IIUKIIaX METaHa, CEPOBOAOPOIA U HEKOTOPBIX METAJUIOB B APKTHKE.

ABTOpHI BBIpaxkatoT OnarogapHocts A. A. Kimosutkuny, M. 1. KpaBunmmno#i, A. H. HoBurarckomy,
E. A. HoBuukoBoii, A. I'. Martymro, b. B. bapanosy, I'. B. ManageeBy, C. M. Mcaderko 1 BceM dieHaM
TeO0JIOTHYECKOTO OTpsiia 32 IOMOIs TpH OTOOpe MpoO ITOHHBIX OCAIKOB, a TaKXe KaluTaHy
10. H. Topb6auy u sxunaxy HUC «Akagemuk Mcrucnas Kenubimn.

OKCcIeIMIOHHBIE MCCIeJOBaHMs BBIMOJHEHBI C HCIOIB30BAHUEM OOOPYAOBAHMS YHHKaJIbHOMN
HayJHOW ycTaHOBKHM «Axagemuk MctucnaB Kemmgeim» B coctaBe LIKII «Hayunsni dor MO PAH» B
pamkax rocyaapctBentoro 3ananus 1O PAH Ne FMWE-2024-0020. Munepanorudeckue v re0XuMUIeCKue
WCCJICIOBaHUS BBIMIOIHEHBI 32 c4eT rpaHTa Poccuiickoro Hayunoro ¢onmga Ne 23-77-30001.
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3NUOUTU3M B COOBLLECTBAX MAKPOBOOPOCNEW MPEH-®bOPAA U MYPMAHCKOIO EEPETA
C. B. KonGeeBa
MypmaHckuit MOpckoii 6uonornyeckuit nHCTUTYT PAH, 1. Mypmanck, Poccus

I'péu-propn sBISIETCS YACThIO Pa3BETBICHHONH CUCTEMBI (BOPIOB 3aMagHOr0 IMOOCPEKbsI
o. 3amanubiii  [nunOepren apxunenara LlnunOepreH, pacloJOXEHHOTO Ha CEBEPHOM TIpaHHIe
Bapenuesa, Hopsesxckoro u ['pennanickoro mopeid. bosipinyio 4acTs roga 3ta 3emiist HOKPHITA JIbIOM, HO
JUIUTENBHOCTh M TUIOTHOCTH JIEJOBOTO TMOKPOBa B 3TOW 4YacTH APKTHKM CYIIECTBEHHO HKXKE, YeM Ha
aHamornyHpix muporax (78° N), Omaromaps BIMSHUIO aTJAaHTUYECKUX BOJA BeTBH Hopakamckoro
teueHus. Mimenno Ha lllnunOeprene ceBepHas rpaHULA apKTHUECKOH M CyOapKTHYECKOH 30H 3aXOIUT
JAIeKO B BBICOKWE INUPOTHl M JAaHHBIM PETrHOH IPEACTaBIsIeT YHWUKaJbHOE COYETaHHE HU3KOH
OCBEIIEHHOCTH, JIEZIOBOTO TIOKPOBa M HH3KUX TEMIIEPaTyp, YCIOBHHA KpaiWHe CHenu(puyuecKux s
pactutensHocTn (MakapoB, 2010). VMMeHHO Mopckoi (HUTOOEHTOC MOXKET SBIATHCS Hanboiee
YYBCTBHTEJIIbHBIM 3BEHOM DJKOCHCTEM K TeMIeparypHbIM KoleOaHusM. beHTocHble (HTOIEHO3HI
BHyTpeHHel uactu ['p€H-hbopma MOXHO paccMaTpuBaTh Kak HauOoyiee TOJBEPKEHHbBIC BIHUSHUIO
aTJIAHTUYECKHUX BOJHBIX Macc Ha 0. 3amanueii [lnunbepren (Mowucees, ['pomos, 2009; ITaBnos u ap.,
2010). IlpenMeToM IaHHOTO HCCIEAOBAHMS SBISUIOCH Pa3BUTHE SMUPHUTU3MA Y MaKpPOBOIOPOCIEH.
1 cpaBHEHHS MCTIOIB30BANIN AaHHBIE ¢ MypMaHCKoOro Gepera, T/ie yCJIOBHS TUITHYHBIE CyOapKTHYECKHe
1 BEJIMKO BIIMSHHUE aTJIAHTHUECKUX BOJHBIX Macc.

Bruia npoBenena 6enTocHas cbeMka B I'péH-Ppropae o. 3anaansiii Lnuubepren. Beero B nepuoa B
ntone 2013 r. BemonaeHo 30 mpo6 makpodwutoB, B ntone 2014 r. — eme 30. B Konbckom 3anmBe
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Mmatepuai Obl1 cobpaH B xozae pelica B mtone 2013 r. u psage apyrux skcnenunuid. B ry6e 3enenenxas
Matepuan momydeH B 2011-2012 rr. B wuronme—aprycre. llpm BeIMONHEHWH pabOT WMCHOIH30BAIU
KIJITACCHYECKUH METOJ BEPTHKAIBHBIX TPAHCEKT, CTAHIIMH BBITOIHUTN Ha TiryonHax 0, 5, 10 u 15 m. Ot60p
npo® B cyOnuTopamd M TOABOAHYIO BHACOCHEMKY BBIIIONHS BOZOJNA3HBIM creuuanuct. [lnomans
Kaxaod mpoOsr 1 ™2 BunoBylo HIEHTH(HUKAIMIO BBIIOIHAIA 1O MOP(OIOTHYECKHM IpHU3HAKAM
C MCIIOJIb30BAHUEM CBETOBON MHKpOCKOTHHU. CXOJICTBO COOOIIECTB OIIEHUBAIH 10 UHJIeKCY JKakkapa.

Jluropans ['péu-propaa Gepera MpakTUUECKH JIMIIEHA PACTUTENbHOCTH. [I0ABMKHOCTD rajiedHo-
MECYaHbIX TPYHTOB U JIEASHON NPUTIail OTPaHWYMBAIOT paciipeiesieHne Bogopocieid. MakpoduTsl pacTyT
pa3peXeHHO, B TPEIIMHAX CKajl, Ha Taibkax, Omomacca Menee (.1 xr/mM?>. B BepxHel wactm 3ammBa
OTMEYEHBI TaioMbl Fucus distichus L. ¢ snuduramu, U3 KOTOpHIX Haubosee MaccoBbiii Pylaiella
littoralis (L.) Kjellm. OOmmpHsIe TpocTpaHCTBa CyOnmTOpanw BepxHedl wacth ¢ropaa (TpaHHIa
NPOXOIUT MeXIy Mbicamu bpaiina u ®uHHeceT) NUIIECHBI MaKpOo(QUTOB W3-3a TIMHUCTHIX TPYHTOB.
B ycthe Gwopna Ha BOoCTOUHOM Oepery MpHMEpHO OT HYJS TIyOHMH HadyMHACTCS TOSC JTaMUHAPUCBBIX.
OTMedeHsl OTHONIETHHE TAJUIOMBI Saccharina latissima (L.) Lane, Mayes, Druehl et Saunder, Laminaria
digitata (Huds.) Lamouroux, onHo- u nByxjeTHue tauioMbl Alaria esculenta (L.) Grev. Ha 3amagHom
Oepery Ha JWTOpam W TpUMEpHO 10 1 M TIIyOWHBI BBIABIEH TosAc F. distichus ¢ KOMIUIEKCOM
9KTOKAPIOBBIX BOAOpOCIEH B HW)KHEM spyce W B KadecTBe Snu(UTOB, B OcHOBHOM P. littoralis.
Bonopocnu — snuduTh mponu3pacTaloT Ha CTBOJIMKAX U pusouaax S. latissima, Alaria esculenta, na Fucus
vesiculosus L. n Desmarestia aculeata (L.) Lamouroux. Hanbonee oOUIbHBI ¥ pa3HOOOpa3HBI ATH(DHUTEI
puzounoB S. latissima (Bcero ormedeHo 16 Buaos, buomacca B cpeaneM 10 r/m?, xonebmnercs ot 0 1o
46 r/m?). BoisBien komiuieke snuduros F. vesiculosus u3 13 BunoB, MakcumanbHas ouomacca 10 r/m? Ha
5 M. CyOnurtopanbhble 3nupuUTh F. vesiculosus BBIABICHBI HA TATH CTAHLUSAX M BE3JC OTMCYCHBI
Acrosiphonia arcta (Dillwyn) Gain.

Ha muropamm Konbckoro 3ammBa u ryObl 3eneHerkasi, Kak W Bcero MypmaHCKoro Oepera,
(byKycoBble BOIOpOCIH 00Pa3yrOT TyCThIe 3apOCii. DMUGUTHI MPOU3PACTAIOT HA BCEX KPYMHBIX BUAAX,
OCOOCHHO TOKPBITH B3pOCIBIC TaNIOMBl Fucus serratus, F. vesiculosus w F. distichus HWKHEro
ropusoHTa juropand. buomacca smupuToB cocrasisna 10 37 % or 6umomaccsl Gpykycos, 10 2500 r/m2.
Yucno BUAOB SMUPHUTOB B Mpode BapbupoBailo, aocturas 13. Ha mamuHapueBBIX BOJOPOCIAX TaK Ke
MHOTOYHCIICHHBI SMU(UTHI pr3ona0B. KoMu4ecTBO BUIOB SMH(HUTOB JIAMUHAPHUEBBIX B cpemHem 30 Ha
paspes. OnuduTH3M 0ueHb Pa3BUT — 75 % BHUIOB OOMTAIOT KaK HA TPYHTE, TaK U HA BOJOPOCIISX.

CXO0JICTBO BHJIOBOTO COCTaBa JIAMHHAPUEBBIX coo0miecTB ['péH-ppopna u 3eleHenKoil ryObl
Mypmanckoro Oepera coctaBmio Bcero 0,272 mexay kxommuiekcamu smuputoB u 0,283 mexay
COO0OIIECTBAMH JIAMHUHAPHUI B LiejoM. Mexay (yKyCOBBIMU COOOIIECTBaMH OOIIHOCTh OKa3aJlaCh Il
HIDKe. PsJ1 BUIOB MOKa3asl MPUBS3aHHOCTH K OTPEICIICHHOMY CyOCTpaTy

Benyummu daktopamMu B pacnpeesieHUd BUJIOB 10 TIIYOMHE SBJISIOTCS MCTUpAIOIIEE JICHCTBUE
TIBJIOB U MEPEBIKEHUE PIXJIBIX TPYHTOB MO/ ACHCTBHEM MPHOOS, a YCIEITHOCTh POCTAa HA TPYHTE KU
Ha IPyroM MakpoQuTe — BUIOBBIMU OCOOCHHOCTSIMU.

Ha ocHOBaHWM TOJNYyYEHHBIX JAHHBIX MOXKHO CJHIeNlaTh BBIBOJ, 4TO (iopa o00OMX palioOHOB
npejicTaBisIeT co00i 00CTHEHHYIO aTIAHTUYECKYIO H OUeHb CXOJ/IHA, pa3HHIIA COOOIIECTB IAMUHAPUEBBIX
1 QyKycoBBIX 00yCIIOBJIIEHA UMEHHO pacIipe/ielieHreM BHIO0B B mpocTpaHcTBe. CooliecTBa (GyKyCOBBIX
I'péH-GrOp/Ia OTIINYAIOTCS UCKITIOUUTEIBHBIM CBOCOOpA3HEM.
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MOPCKWE MPUBbI B NITAHKTOHHbIX SKOCUCTEMAX APKTUKWU
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XoTa rpulbl WIpalOT BaKHYIO POJIb BO BCEX JKOCHUCTEMAX, BKJIKOYAs MOPCKHME IUIAHKTOHHBIE
COO0IecTBa, 3aKOHOMEPHOCTH WX Teorpaudeckoro © BEPTHKAIBHOTO  (0ATHMETPHYECKOTO)
pacmpeneneHus, YHCICHHOCTH W pa3HoOOpa3Hs H3y4YeHBl HENOCTAaTOYHO. JTOT JeQUUUT 3HaHUN
0COOEHHO SIPKO MPOSIBIISIETCS B apKTHUECKUX perHoHax. UToObl pemuTs 3Ty NpodieMy, Mbl UCCIIeIOBAIIH
cooOmiecTBa MOPCKHUX IPHUOOB B IOBEPXHOCTHBIX M IPUIOHHBIX CIOSIX BOIBI BIOJNb TPAHCEKTHI
MPOTSKEHHOCTHIO 5600 kKM B ApKTHKE.

HemHorouuncneHnbsle uccineoBaHUS MOPCKUAX TPHOOB B apKTHUECKUX SKOCHCTEMaX IMOKA3bIBAIOT,
9T0 TpUOBl MOTYT WIpaTh 3HAYMTEIBHYIO POJb B KPYTOBOPOTE OPraHHWYECKOro BELIECTBA KaK B
MeJIarn4eckux OMOoTonax, Tak 1 B MOPCKOM JIBAY U JOHHBIX OTJIOKCHHSAX.

B paMkax 3K0J0rHuecKoro MOHHUTOpWMHIa akBaTOpuu CeBepHOr0 MOPCKOTO MYTH MBI MPOBEIH
nccienoBanns 00pas3ioB, orobpaHHBIX B Kapckowm, JlanteBeix, Boctouno-Cubupckom u UykoTckom
Mopsax. OngHa W3 cTaHImid OblIa B AcTyapHO# 30He OOckoi TyObl. Ha BcexX CTaHNIMAX HCCIEeNOBANCH
poOBI MOBEPXHOCTHOM M MPUAOHHON BOJIBI. BBUT MpoBe/IeH MEeTareHOMHBIH aHaTN3 TOCIIeI0BATEIbHOCTEH
ITS1-ITS2, aMmunpuIUpOBaHHBIX C MOMOIIBIO CIEUPUIECKUX TPUOHBIX MPaiiMEpOB.

Bcero 0pu10 00HapykeHO 248 TaKCOHOMHUYECKHX €IUHHI], TIPUHAIIEKAMUX K [apcTBy Fungi u
6 otnenam. Hanbomnpmiee uncno nuaeHTHGUIMPOBAHHBIX BIIOB OTHOCUTCS K oTAeny Basidiomycota (128),
9yTh MeHee — K Ascomycota (105). B reorpaduueckoM pacnpeneneHun Hamboisiee Oorata BUAAMH
3cTyapHas o0yacTb, HauMeHee — YyKOTcKoe Mope, HECMOTpPS Ha TO, YTO TaM NPHCYTCTBYIOT BHUIBI W3
THUXOOKEaHCKOI 001acTH.

[Ipu cpaBHEHMH BHIOBOTO COCTaBa MOBEPXHOCTHBIX M MPHUIOHHBIX BOJ BUIHO, YTO TOIMOBBIE
TaKCOHBl Y HHX OJIMHAKOBBIE (BKJIIOYAsl ONPECHEHHBIE ICTyapHBIE BOJIbI). YHHUKAaJIbHBIE TAaKCOHBI IS
MIPUIOHHBIX BOJ — 98, YHUKaJIbHBIE TAKCOHBI I IOBEpXHOCTH — 57, 06mmx 93. Ha mepBoMm mecTe u Ha
MOBEPXHOCTH U B JTHE HEWIACHTH(QHIIMPOBAHHAS TAKCOHOMHUYECKAs €JIWHUIIA, YTO HECOMHEHHO TpeOyeT
nanbHeiiero mi3ydenus. OnuH w3 HauOosiee BerpeuaeMmbix BuoOB — Cladosporium cladosporioides,
paHee OOHapy>KEHHBI B HMCCIEIOBAHUSAX TpPHOOB, BBIIEIAEMBIX Ha NHTaTelbHble cpenbl (Bubnova,
Konovalova, 2019). Hu ogHOTO M3 yHHKAIBHBIX BUJOB CPEIU CaMbIX BCTpeuaeMbIX HeT. Ha acTyapHoit
CTaHIIMH U B JIHE, U B IIOBEPXHOCTH OOJIBIIOE KOJIMIECTBO XUTpUANOMHIIeTa Betamyces, 1 MakcumanbHOe
konnuecTBo Rozellomycotina. I'pubbl npuaoHHOTO €10sl Ha HIeTb(e apKTUIECKUX MOPEH CX0XKH MEXILy
co0OH, a TOBEPXHOCTHbIC MCIBITBIBAIOT BIMSHWE TEUYEHHMH M oOmIMYaloTcs. B pesynbrate
MOHHUTOPHUHTOBBIX HCCIEIOBAaHUM OBUIO TMPOAHANM3MPOBAHO OOJBIIOE KOJMYECTBO PA3IUYHBIX
apamMeTpoB SKOCUCTEM, 1 OOHAPY>KEHbI 3aKOHOMEPHOCTH PacIpe/ieeHUs] COOOIIECTB MOPCKUX TPHUOOB B
APKTUYECKUX MOPSIX.

NMXEHONOrMYECKUE NCCNEQOBAHUA NABCU KHLI PAH HA APXWUMENATE LUMWUBEPTEH

1. A. Konopesa', C. B. YecHokoB?

Tonspro-anenmiickuii 6oTanmaeckuii can-uacTuTyT M. H. A. Aspopuna KHI[ PAH,
r. Knposck, Mypmanckas obnacts, Poccus
’Boranndeckuii uHcTHTYT MM. B. JI. Komaposa PAH, r. Cankr-Iletep6ypr, Poccus
ajdarzapov@yandex.ru

B Hacrosmee Bpems cymiectByet 6onee 300 paboT pa3HBIX aBTOPOB, IMTOCBSIIIEHHBIX HCCIICIOBAHUIO
numaitaukoB apxunenara llnmmbepren. BepositHo, 3To omHa n3 HanbOoJiee M3YYEHHBIX aApPKTHYCCKUX
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¢nop. OgHMMH M3 TEpBBIX MYONWKAIMA, TOCBSIICHHBIX JHWIIAWHUKAM apxuiienara, ObUTH paboThI
Th. M. Fries (1861, 1867). N3 pycckux IHXEHOJOTOB OONBIION WHTepec K (ope IUIIaiHUKOB
HImrmbeprena nposBismn A. A. Enenxun (1906) u B. I1. Casuu (Elenkin, Savicz, 1912). x paboTsl
OCHOBaHBI Ha MaTepHalax, coOpaHHbIX bsaneiHuukuM-bupyneit, bynre, IlanuOuHbIM W ApyruMHU
uccrnenoparesiMu Apktuky B koHIe XIX-nawane XX BB. B 1996 rony Beimna monorpadust A. Elvebakk
u H. Hertel, sBnsiBmasics mepBeiM 1 HanOoJee KPYMHbIM 0000MIIeHIeM, BKIFOUUBIINM B cebst 6onee 200
nyOnukanuii, u3BecTHeIX K Tomy BpemeHH (Elvebakk, Hertel, 1996). ABTopsl NpuBOIST 4YEK-IHCT
JUIIAMHUKOB (Bcero 597 BUAOB) ¢ MOApOOHBIMH aHHOTAIMAMH, 3aMEYaHUSMH OTHOCHTEIBEHO PEIKOCTH
BUJIOB, YIOMUHAHUH B JTUTEPATYpPE H T. 1., @ TAKKE MePEIeHb COMHUTEIHHBIX M UCKIIOUEHHBIX TAKCOHOB
(62 Bupa). CoBpeMeHHass 00OOIIaoNmIasi CBOJKA, TMOCBSIIEHHAs JIMIIAWHUKAM apXuIleliara, BbIILIA B
2009 r. (Qvstedal et al., 2009), B Heli mpuBeAcHBI NaHHBIE 0 742 Buaax, Bkimouas 151 Buu, BOEpBbIC
oOHapyKeHHBII Ha UCCIIEAYEMON TEPPUTOPHH.

IlepBrie nccaemoBanms IMIMARHUKOB Ha apxurnienare [lmunodepren B pamkax padot [TABCH 6p11m
BhInoTHeHbI reobotannkoM H. E. Koponeoii B 1991 r. (Koposesa u ap., 2008). [LitanomepHOe n3ydeHue
TUXeHOOWOTHl apxurienara Opuo Hawato B 2003 1. 3a roabl HCCIEIOBaHWN TPOBEACHO H3YYCHHE
JUIIaHUKOB B 26 MyHKTax, BKJIIOYAs TPYAHOOOCTYIHBIE JOKaIuTeThl Ha 0. CeBepo-BocTounas 3emuis
(Nordaustlandet), a Taxxe o. [Ipunna Kapia (Prins Karls Forland) u 0. bapenuia (Barentsegya).

OnpeneseHne TUIIANHAKOB MMPOBEACHO MO CTAaHIAPTHON MeToAMKe Ha Oaze naboparopuu Dnopsl u
pacturenpHbIx  pecypcoB I[IABCM KHII PAH ¢ ydyerom Mopdonoro-aHaTOMHYECKHX U
XeMOCUCTeMaTH4YeCKuX npu3HakoB. Kpome cranmapraoro Hadopa peaktusos (K, C, KC, KI, HNO3), nns
UACHTU(UKAMKM BUAOB W3 TakuxX pojoB, kKak Cladonia, Lecidella, Lepraria, HamMu HCIIOJIb30BaHa
yIbTpa(uroIeTOBas JTaMIia JIMHHOBOTHOBOTO m3nydeHus (UV, mmmaa BomHbl 350 HM). [l momydeHus
JTAHHBIX 110 BaXKHBIM XE€MOTAKCOHOMHUYECKUM TPU3HAKAM, JJIS U3yYeHHS] METaOOIMTHOTO COCTaBa W IS
UACHTH(QHUKALUN BHJOB HCIIOJB30BAJICS METOJ] BBICOKOA(P(EKTUBHOW TOHKOCIOHHON Xpomarorpaduu
(High-Performance Thin Layer Chromatography, HPTLC) na mnactuakax (Culberson et al., 1979).

3a mepwoa WCCIIeIOBaHWH HaMy OIyOIMKOoBaHO Oonee 35 paboT, MOCBAIIEHHBIX JIHINANHUKAM
apxurmenara, B TOM 4YHCJC WUIIOCTPUPOBAHHBIA aTinac Ha JBYX S3bIKaX, PYCCKOM W aHTIHUICKOM,
NpeJHa3HAaYeHHBI HE TOJNBKO JUIS y4YEeHBIX-HCCIIeJoBaTeNel, HO W JUIi TYpUCTOB M JroOuTenei
ApPKTHUYECKOH MPUPOJIBI, TJIE MPEACTABICHBI KPUIITOTAMHBIE OPTaHU3MBI B OKPECTHOCTSIX 1oc. [lupammma
u Typuctuieckue MapupyTsl ¢ Humu (Belkina et al., 2015).

OnHoM W3 BaXHBIX pa0OT sBISETCA 00O0OIIAOMas MyOJUKALKs, MMOCBAIICHHAS JIMIIAHHUKAM
CaMOTO CEBEpPHOT0 W BTOPOTO IO BEIMYMHE OCTpoBa B cocraBe apxunenara llnmmbepren — Cesepo-
Bocrounas 3emis (Nordaustlandet). Yek-mucT MMIIaiftHUKOB OCTPOBa BKIIIOYAET K HACTOSIIEMY BPEMEHU
477 BUIOB W 2 TOJIBUJA JIMIIAWHUKOB, a Takke 22 BHJA W OJUH HOJBUA JIMXCHOQUIBHBIX TPHOOB, U3
kotopeix Calogaya bryochrysion, Diplotomma lutosum, Flavoplaca flavocitrina, Lecanora intumescens u
Zwackhiomyces coepulonus BnepBble ykazaHbl Juia apxunenara [lmunoepren, a emé 40 BumoB — s
Cesepo-Boctounoii 3emmu (Konoreva et al., 2024).

Bcero 3a neproa paboThl MOJATOTOBIEHB aHHOTHPOBAHHBIE CIIMCKHU JUISl 8 JIOKABHBIX (pIiop, uis
KOTOPBIX TIPAaKTUYECKU He OBLIO JaHHBIX O JumaiiHukax. Brepseie mis Inunbdeprena nmpuseneHo Oonee
30 BupoB numaitHukoB u Oonee 10-muxeHOPHUIBHBIX TPHOOB, B TOM YMCIIE BBISBICHBI BHJIBI, OCHOBHOM
apean KOTOPHIX HaxXOJMTCS CHJIBHO IOKHee, 3a mpenenamMu ApkTuku. Tak, Hanpumep, Sarcosagium
campestre ObIT BBIsIBIIEH B mocernke [lupaMua, Ha mouBe Ha MecTe OBIBIIETO CKOTHOTO ABOpa, a Stictis
radiata — B OKpecTHOcTsiX ObiBmiero moc. KomcOeld Ha ocratkax kycrapauuukoB (Konoreva L. A,
Chesnokov, 2024). Takum 00pa3oM, HaIWYHE MOAXOAANINX CyOCTPaTOB M MHKPOYCIOBUH B pa3HBIX
paiionax Lllnmunbeprena mo3BOJSIIOT Py BHIOB JIMIIAWHUKOB OOUTATh B APKTHKE, BBIXOJIS 32 TIPeIeibl
paHee MU3BECTHBIX IJISl 3TUX BHJIOB apeajoB.

[lony4yeHHbsle pe3yabTaThl CBHUIETENBCTBYIOT O 3HAYUTEIILHOM OOrarcTBe JIMXEHOOMOTHI
apxurnenara [lnundepred, 4YacTh TEPPUTOPHUM KOTOPOTO, HECMOTPS Ha 3HAYMTENBHYIO HCTOPHIO
JIMXEHOJIOTMYECKUX uccaenoBanuil (6onee 200 neT), Bce emie ocTaeTcsi Majo- MM BOBCE HEU3YyUCHHOM.
Mexay Tem, reorpadudeckoe nonoxenue apxumenara Llnunbepren, a Takke BIUSHUE TEIUIOTO TEYESHUS
Tonbderpum, 0Ka3bIBAaET CYIIECTBEHHOE BIMSHUE HA JIMXEHOOWOTY, KOTOpasi, MO JaHHBIM, MOJTYYEHHBIM
Ha CETONHSIIHUN NIeHb, TpuMepHO Ha 40 % Oorade, yeM JUXEHOOMOTHI COTIOCTABUMBIX IO TUIOIIAIHA H
reorpagpuueckoMy HOJI0KEHUIO TEPPUTOPHIL.
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Baaromapraoctu. ABTOpBI BBIpakaroT MpusHatenbHocTh coTpyanukam ITABCU KHIL PAH u
3aBenmyromield Jabopatopueir (Iopel W pacTUTeNsHBIX pecypcoB 1.0.H. H. A. KoHCTaHTHHOBO,
COBMECTHO C KOTOPBIMHU ObUIN IIPOBEEHBI M0JIEBbIE HCCIe0BaHMUs. PaOOThI BHIIOIIHEHBI B PAMKAX TEMBI
[NABCU KHI[ PAH «MW3yueHne BHAOBOrO pa3HOOOpazusi M  CTPYKTYPHO-(QYHKIHMOHAIBHBIX
0COOEHHOCTEH pacTeHHUI apKTHIECKUX dKocucTeM apxunenara [mumnodepren» (FMEZ-2025-0063).
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O PACNPOCTPAHEHWW HA LUMWULBEPTEHE PEAKUX U MANO U3BECTHbBIX NEYEHOYHUKOB

H. A. KoHcTaHTMHOBa, A. H. CaBYeHko

[onspHo-anpruiickuit 6oTaHmdecKui can-nHCTUTYT UM. H. A. ABpopmna KHII PAH,
r. Kuposck, Mypmanckas obnacts, Poccust
nadya50@list.ru

Ha morshkennu 10 ner Mbl 3aHUMalKCh M3Y4YeHHEM IEYCHOYHHMKOB apxurenara llInunoeprew.
3a 3TO BpeMsi ObUIM ONMCAHBI HOBBIE JUIS HAYKH TAKCOHBI, BBISBICHBI HOBBIC JUIS apxHIienara BHIBI,
3HAYUTEIFHO YTOYHEHO PaclpoCTpaHeHne MHOTUX penkux B EBporie BumoB. Pe3ynbrarel Hamux paboT u
paboT Apyrux uccienoBareiieil 00001eHbsl B HTOroBoi cBojke (Soderstrom, Konstantinova et al., 2021).
CocTaBrneHHBIH Y€K JINCT BKJIIOYET Bce omyOnmkoBaHHbie K 2021 roay maHHBIE O PacHpOCTpaHEHUH
neyeHoYHnkoB Ha apxumnenare llImunoepren. Crucok HacumthiBaer 105 BHIOB, HaXOJAKH €IIe IATH
BHJIOB TIPUBOJIATCS KaK COMHUTEINIbHBIE, 51 BHII, yKa3biBaBIIUiics panee s Llnunbeprena uCKIoueH U3
coctaBa (moprl. Kpome Toro, B pabote coobImmaercs 0 MECTOHAXOKICHUAX 67 BHIOB HOBBIX JUISI Pa3HBIX
BBIICJISIEMBIX PETMOHOB apXxMIiesara, a apa Buaa Neoorthocaulis hyperboreus v Riccardia chamedryfolia,
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NpUBOIATCS Kak HoBble s apxunenara (l.c.). M3 yka3aHo# Bblme pabGoTbl BUJHO, YTO KaK BHIOBOM
COCTaB, Tak M, TeM Oojee, paclpocTpaHEHHE MEYCHOYHWKOB Ha apxXHIleslare M3y4YeHbl COBEPUICHHO
HEI0CTaTOYHO. B mpomenmue mocie myOnukammuy 4eKk-1ucTa nedeHounnkoB lInumdeprena getsipe roma
MBI TPOJODKWIM H3ydyeHHEe COOpaHHBIX paHee KOJUIEKIMH Kak B IUIaHE HICHTH(UKAIUH elle
HEeUACHTH(UINPOBAHHBIX 00PA3IOB, TaK ¥ HA OCHOBE PEBH3NHU MICHTU(PHUIIMPOBAHHBIX M BKIIOUYCHHBIX B
OCHOBHBIE (OH/IBI 00pa3IoB. B pe3ynbrare Mbl yTOYHIIN PAaCIIPOCTPAHEHNE M SKOJIOTHIO Ha apXHIlenare
psia Majio U3BECTHBIX U PEAKHUX BHIOB, HANOOJIee MHTEPECHBIE U3 KOTOPBIX U PACCMOTPEHBI HUKE.

Lophozia fuscovirens Bakalin & Vilnet — HenaBHo onucanHblii n3 MarajgaHckol 00acTd B
BIIepBEIe BeIABiICH Ha [IImumbepren Ha octpoBe [Ipuaia Kapna B coopax A. H. CaBuenko (Konstantinova
et al., 2019; Konstantinova, Savchenko, 2020). B xone Oomnee mo3aHell peBu3nH COOpaHHBIX 00pa3LOB
0o0OHapyKeHbI elle HECKOJIBKO MECTOHAaXOXKJECHHH 3TOTO OYEHb MEIKOTO M, OYEBHIHO, MIPOIMYCKAEMOTO
npu cOopax Ie4eHOUYHUKA. BeposTHO, BUI HE TaKk M PEIOK HA apXHIlesare, HO MO0 MPOITYyCKaeTCs pU
cbopax, MO0 OTHOCHUTCS K IPYTHM BHJIAM.

Lophozia silvicoloides N. Kitag. DToT Malio U3y4YCHHBIN BUJ, ObLI ONMUCAH W3 SIMOHMH, HO TIO3KE
HaiizieH Ha BocToke Poccnn, a 3aTem u B ipyrux ee pernoHax. Hamu Bua npuBoauincs mis Lnumnoeprena
U3 OKpecTHocTel moc. bapeHnOypr n3 monuusl peku borenbexkkn (KoncranturoBa, CaBuenko, 2008).
OpHako, B 3TOM rojly ObLJIO MOKa3aHO, YTO BCE HAIIM NPeXHHUE ykazaHus Lophozia savicziae Schljakov
it nunbeprena otHocstess K Lophozia silvicoloides, a Lophozia savicziae 3TO ajONOIUITION.
L. silvicoloides n eme HeommcanHoro Buaa Lophozia sp. (Konstantinova, Vilnet, 2025), HaxokmeHHe
Lophozia savicziae Ha apxumieiare HaMu He MOATBepxkaeHO. Takum oOpasoMm Lophozia silvicoloides
pacrpocTpaHeHa Ha apxXHIlesiare 3HAYUTEeNbHO IIUpPE, YeM OTO YKa3bIBaeTCs B YHNOMSTYX BHIIIE
OpenbIayIX padoTax, a Lophozia savicziae WCKIIOYAeTCs W3 CIHMCKa BHUJIOB, BCTPEYAIOMIMXCS HA
apxumenare.

Marsupella condensata (Angstr. ex C. Hartm.) Lindb. ex Kaal. JloBonsHO peaxuii Bui, B EBporne
oTHeceHHBIH K yrpoxkaembiM (Hodgetts et al., 2019). BreiiBinen Hamu B cbopax u3 KomecOyxThl, Te
MecTamMu JOBOJIBHO oOmieH. CormacHo 4ek-nucTy nedeHouHunkoB llmumbeprena (Soderstrom et al.,
2021) panmee na UInumbepreHe ObIT HW3BECTEH TONBKO € ocTpoBa MenBexuil (ykazaHue, He
noaTBepKAcHHOE 00pasioM) u ¢ 3emin [punna Ockapa (Prins Oscars Land).

Tritomaria exsectiformis (Breidl.) Schiffn. ex Loeske subsp. arctica R. M. Schust. — DtoT moasux
Brepsele Ha llnunGeprene BousiBieH Hamu (Konstantinova, Savchenko, 2025) na 3amagHom Oepery
SmepOyxThl (Ymerbukta) na 3emie npuniia Ockapa 1. Tritomaria exsectiformis npuBoIMIach paHee s
[lInuuGeprena  Tonmbko s okpectHocTelr NY-Alesund (Arnell & Martensson, 1959). Tlpuuem,
A. Frisvoll (Frisvoll & Elvebakk, 1996) Bbicka3biBan npeanoiaokeHHe, YTO 3TO yKa3zaHHE OTHOCHTCS K
subsp. arctica R. M. Schust. Tem He MeHee, OCHOBBIBAaBiICh Ha yCTHOM coobmieHuu K. /laMcXoibT,
Soderstrom et al. (2021) otHecnu 3TO ykazaHue K subsp. exsectiformis. B oOpasiie, coOpaHHOM HaMHu
pacTeHusi oueHb Menkue, Bcero 4—6 MM mnuHbl U 0.5-0.7 MM IIMPUHBI, ¢ BOTHYTBIMH JHUCTBSIMU C
MUpUHOW TpuMepHO paBHOM jmmHe 0.6-0.75%0.65-0.75 ™M, MeIKUMH KJIETKaMH JIHCTa
(12)15-17(19)x17-20(22) um, MHOTOYHCIEHHBIMH KpAacCHBIMH JI0 KpPacHO-KPHYHEaBbIX YTJIOBATO-
MOJIMTOHATBHBIMA ¥ TPEYTOJIBHBIMH BBIBOAKOBBIMH modkamu (10)12—14 mupusoit 15-18(23) pm
JUTMHOM, YTO COOTBETCTBYET ONMCAHUIO Subsp. arctica.

Kak BUAHO M3 HECKOJBKHX TMPHUBEJCHHBIX IMPHUMEPOB, YTOUYHEHHE pPAaCHpPOCTPaHEHHS BUJIOB
HPOUCXOJHUT BO-TIEPBBIX CYET HMICHTH(UKAIMK HOBBIX KOJJICKIMI W3 paHee HEeNW3ydeHHBIX DPailOHOB
(mammpumep Marsupella condensata), BO-BTOpHIX B XOJA€ HWHTEIPATUBHBIX (PHUIOTCHETHYECKHX
UCCIIEIOBAHUH B KOTOPBIX TIepecMaTpUBaIOTCS OObEMbl W TpaHWIBl BUIOB (Hampumep Lophozia
silvicoloides), wn, HaKkOHel, TPW PEBU3NUAX OTHAENBHBIX POJOB W TIEPECMOTPE BBIIOJHEHHBIX DaHE
omnpeneneHunii (Hanpumep Lophozia fuscovirens). B pesynbraTe ¢ onpeneneHHOCTbI0 MOKHO YTBEP)KIATh,
YTO HECMOTPS Ha JAJUTEIBbHYIO HCTOPUIO M3yUYEHHUs ITeYeHOYHHKOB apxenara Llnunoepren, kak BUIOBOM
coctaB (UIOpBI, TaK U PACHpPOCTPAHEHHE MHOTHX W, B OCOOEHHOCTH, PEIAKUX W MAJI0 M3BECTHBIX BHJIOB
M3y4YEHO elle COBEPIIEHHO HEAOCTATOYHO.
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PA3PABOTKA CLIEHAPUEB NPUMEHEHWUA FTETEPOrEHHbIX FPYMNMN TPAHCMNOPTHBIX CPEACTB
C SNEKTPUYECKMAM NPUBOAOM B CNIOXHbBIX KNTUMATUYECKUX U NAHAOLWA®THBLIX YCIIOBUAX:
TEKYLLEE COCTOAHUE U NEPCNEKTUBbI PA3BUTUA HA NPUMEPE
KOJIbCKOIO NnoJ1lyOCTPOBA U APXUMNENATA LUMALUBEPIEH

H. A. Koprun', P. B. Mewepskos', A. B. Macno6oes?

"Mucruryr npobGem ynpasnenus um. B. A. Tpanesunkosa PAH, 1. Mocksa, Poccust
2HMECcTUTYT HE(GOPMATHKHE M MATEMATHYECKOTO MoAenupoBanus um. B. A. Tlyrunosa KHI[ PAH,
r. Anatutsl, Mypmanckas o6nacts, Poccus

[IpoexT mo co3maHuio pacrpeeieHHON CeTH MOJUIOHOB Ul OTPaOOTKU CLIEHApUEB NMPUMEHEHHUS
reTEePOreHHBIX IPYII TPAHCIOPTHBIX CPEACTB C JEKTPHUUECKUM IIPUBOJIOM B CIIOKHBIX KIMMAaTHUECKUX U
nmaHama@THRIX ~ YCIIOBHAX  ObUI  MHUIMHPOBAH  TOJ| OTHUAONH  IEHTpa  MHTEIUIEKTYalbHBIX
pobotorexunueckux cuctem UITY PAH B 2023 roxy npu wactuuHoi nogaep:xkke PH® mo pesynbpratam
CepuM TIOJIEBBIX MWCHBITAHUH ONBITHBIX IUIATGOPM MaOrabapuTHOIO TPAHCIIOPTHOTO CPENCTBA
MTOBBIIIIEHHOHN MPOXOANMOCTH Ha 3JIEKTPOIIPUBO/IE, MPETHAZHAYSHHOTO ISl IEPEBMYKEHUS 110 CHEKHOMY
nokpoBy (Koprun, MemepskoB, 2025). OmnbiTHBIE 00pa3ubl MOAOOHBIX TPAHCHOPTHBIX CPEJCTB
pa3pabaThIBalOTCSl OTEYECTBEHHBIMU IPOMBIINUICHHBIMM naptHepamu HWIIY PAH B pamkax
Pa3BETBICHHON CETH HAy4YHOH M akageMuueckoil koyutabopaunu (KpaBuyk u ap., 2023), a ux anpodauus
MPOXOJIUT B reorpaMuecKuX JIOKAIUSIX CO CIOKHBIMH KITUMAaTHIECKUMH H JTaHAMAQTHHIMHA YCIOBUSIMU —
B BBICOKOTOpHBIX paifoHax KaBkaza M TOpHBIX permoHax 3amoiisipbs, IZIe pPa3MELIAlOTCs KakK ykKe
cymectBytoume oobekThl HayuHoil mHppactpyktypsl KBHL[ PAH, KHL[ PAH u CAO PAH, tak u
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IUTAaHHpYEMBbIE K CO3JAaHHIO, TaKHe, KaK MEXAyHapoAHas apKTuueckas cTaHuus «CHEXMHKa» Ha
ITonspaom Ypaie (Bacumnes, 2022).

B nmoxmane nmemaeTcsi akIeHT Ha OTBIT MOJIEBBIX BBIE3IOB JUIA alpoOaliy ClieHapHeB IPUMEHEHUS
TeTepOreHHBIX TPYII TPAHCTIOPTHBIX CPECTB € ANEKTPUUECKUM MTPUBOAOM B CIOKHBIX KITUMaTHYECKUX U
maHAmaTHRIX ycHnoBHWsIX B pamkax B3ammopeiicteus ¢ KHI[ PAH — B paiione maccuBa XuOwuH,
noc. TepuOepka, JloBozepckue TYHAPHL, B TOM YHUCIE, IS MOAMEPKKHA ITPOBEIECHHUS TOJEBBIX HAYIHBIX
uccienopanuii, cM, Hanpumep (Slukovskii et al., 2024) u ¢ MMBU PAH - omnbiTHBIC BBIC3IBI K
noc. Jlaneane 3eneHubl © - anpoOanuio  aJrOPUTMOB  aBTOHOMHOTO JBHIKEHHUS  HCCIEIYEMBIX
TPAHCHOPTHBIX CPEACTB Ha Teppuropuu r. Mypmancka, npuierarmomein k MMBU PAH. Kpowme Toro,
OTMCBIBAETCA OMBIT paboTHI MO MOJAEpKKe risiuuoiiormyeckux uccnepoBanuii UI' PAH na negnnkax
[onsproro Ypana u r. Onedpyc (JlaBpeHTheB U 11p., 2024)

O06cyxaaercsi BOSMOKHOCTh OpTaHU3aINH TIPOTPaMMBI JEMOHCTPAITMOHHBIX CIICHAPHEB IPUMEHEHUS
TeTEPOreHHBIX IPYII TPAHCHOPTHBIX CPEICTB C ANEKTPUYECKUM IPUBOJIOM B MHTEPECAX OpPraHH3aluil,
BXOJSIINX B KOHCOpUUYM «Poccuiickuii Hay4HbIl LIeHTp Ha apxumnenare L nunodepren.
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KOMMNEKCHbIE UCCNENOBAHUA
KAK KnroY K NOHUMAHUIO USMEHYUBOCTU NNAHALA®TOB

C. K. KoctoBcka

Wuctutyt reorpadhuu PAH, r. Mocksa, Poccus
silvakos@igras.ru

KowmrmutekcHple Bccne0BaHms — METOOJIOTHUSCKIH TIOIXO/T, TTPH KOTOPOM HCIIONB3YIOTCSI METOIBI
1 UHCTPYMEHTBI Pa3HbIX O0JIacTed HayKH, MO3BOJISET CO3[aTh IIEJIOCTHOE IMPEJCTaBICHUE O IMpoleccax,
MPOTEKAIONINX B JAaHAMAPTaX U WX HU3MEHEHHSX, aHAJM3UPOBAThH SBIICHHS, KOTOPhIE HE MOTYT OBITH
MOJIHOCTBIO PACKPBITHL B paMKaxX OJHOM HAydyHON JUCHUIUIMHBL MeXIUCHUILUIMHAPHBIE MOAXOJIbI,
WCITOJIB3yEeMbIC TIPH KOMITICKCHBIX HCCIICIOBAHUSAX, JAIOT BO3MOXKHOCTh pPacCMaTpUBaTh OJHY U Ty XK€
CHUCTEMY C Pa3HBIX CTOPOH, YYHTHIBATH BCE B3aMMOJCHCTBYIOIINE MEXIy COOOW KOMITOHEHTBHI CPEIbl U
HaxXoAWTh Oojee A (EKTUBHBIC pPEIIeHUS BO3HHUKAOIIUX MpobieM. OCOOCHHO 3TO aKTyalbHO IIPH
M3ydeHUH JaHAma@ToB (IKOCHUCTEM, TEOCHCTEM), MPEACTABIISIONINX COO0H KOMIUIEKCHBIC CHUCTEMBI,
COCTOSIIINE W3 PA3TUIHBIX B3aUMOACHCTBYIOMMX MEXTY CO00 KOMIIOHEHTOB. MIMEHHO KOMIUICKCHBIC
UCCIEOBAHUS WIPalOT KIIOYEBYIO pPOJb B IMOHMMAaHUM JUHAMUKH TMPUPOJHBIX H MPUPOITHO-
AHTPOIIOTCHHBIX TEOCUCTEM, U UX PEaKIINH Ha BHEIITHUE BO3ICHCTBUS.
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Kaxnpiii 3 KOMIIOHEHTOB JTaHAIMA(Ta UTPAaeT BAXKHYIO POJb B €ro (OPMUPOBAHUHU, TUHAMUKE U
(hyHKIIMOHUpOBaHUH. V3ydeHne OTIeNbHBIX KOMITOHEHTOB, WX B3aMMOCBS3€H M B3aWMO3aBHCHUMOCTE
IIOMOTaeT MPEJCKa3bIBaTh, KaK M3MEHEHHUS B OJJHOM KOMIIOHEHTE MOTYT IOBIHATH Ha APYTHE U HA BECh
na"amadT B 1eaoM. BzaumoaelcTBre MexX Iy KOMIIOHEHTaMU CO3/Ia€T YHUKAJIbHBIC YCIOBHS IS YKU3HU,
OTIpE/IeTISIET XapaKkTep CUCTEM M BIHSIET Ha YCTOWYMBOCTH JaHamadToB. [lpu sTtom mpu mpeobpazoBaHum
nmaHamadTa HEMATOBAXHBIM SBISIETCS COXPAaHEHHWE €r0 WHBAapHAHTA — COBOKYITHOCTH YCTOMYMBBIX
CBOWCTB TEOCHUCTEMBI, OCTAIOIIMXCS HEU3MEHHBIMU [OJl BIMSHUEM pA3IM4YHBIX BO3JCHCTBHUHA
(Couasa B. b., 1978). Takum 00pa3zoM, U3ydeHHe KaK OT/JCIBHBIX KOMIIOHEHTOB JIaHAMAa(Ta, KaK U BCETO
KOMIUIEKCA B IIEJIOM, SBIISIETCS] KIFOYEBBIM I 3(()EKTHBHOTO YIIPABICHUS MPUPOTHBIMHA PECYPCaMU U
OXpaHbl OKPY>KaIOILLEH CpeIbl.

Kak u3BecTHO, W3MEHYMBOCTP M YCTOWYHMBOCTH SIBJISIFOTCS OJHMMH M3 OCHOBHBIX CBOWCTB
maHAmadpTOB, MPU STOM H3MEHYHUBOCTD IIEPBUYHA, & YCTOWYMBOCTH BTOPHYHA U BO3HUKAET B Pe3ybTaTe
W3MEHEHUH, MPOUCXOAIMNX B HUX. M3MeHUINBOCTh TaHAmAPTOB 00YCIIOBIEHA KaK MMPOCTPAHCTBEHHBIMU,
TaKk ¥ BPEMECHHBIMH W3MEHEHUSIMH B CTPYKTYpe W (PYHKUMSIX MPUPOJHBIX M AHTPOIIOTCHU3MPOBAHHBIX
CUCTEM. YCTOMYMBOCTH JAaHAMA(TOB — OTO HMX CIIOCOOHOCTH COXPAaHATh CTPYKTYPYy ¥ (PyHKIWU B
YCIIOBUSIX BHEIIHMX W3MEHeHHWA. 1O ecTh yCTOWYMBBIE CHCTEMBI CHOCOOHBI aJalTHPOBATHCS K
W3MEHEHUSM OKpY)Karollel Cpenbl, COXpaHAs IMPH 3TOM CBOM KIIOYEBBIE XapaKTEPUCTHUKH, Jierye
BOCCTAaHABIMBATLCS TOCTIE CTPECCOB, NPEAOCTABIATh OKOCHCTEMHBIE YCIyrd (oOecreunBarouiue,
perynupylomme, IMOANEpKUBAIOIINE, KyJIbTypHbIe). [loHNMaHWe W3MEHEHW, NPOUCXONANINX B
nanamadTax, MX peaklUd Ha BHENIHWE BO3ACUCTBHSA (KaK MNPUPOJHOTO, TaK M aHTPOIOI€HHOTO
XapaxTepa), SBISETCS HEOOXOIUMBIM YCIOBHEM NpH IUIAHUPOBAHWM XO3SAHCTBEHHOW JESTEIBHOCTH,
pa3paboTKe cTpareruii oXpaHbl IPUPOIBI, YIIPABIECHUH TEPPUTOPHSIMI.

MHOTOKOMITOHEHTHBI ~ aHaNIW3  HM3MEHYMBOCTH  JAaHAMA()TOB  TpEACTaBIsieT  coboit
METOAOJIOTUYECKUI TOAXO0J, IMO3BOJSIIONIUA yYUTHIBATH HE TOJBKO LIMPOKUH CIEKTp (aKTOpOB
(IpUpPOAHBIX, aHTPOIOT€HHBIX, COLIMATBHO-3KOIOTMUECKUX ), HO U UX B3aUMOJICHCTBHE (HAaIpUMep, BKIaL
KIIMMaTHIeCKUX ()aKTOPOB B M3MEHEHHE BIIMSHUS aHTPONOTEHHBIX (PaKTOPOB). YTO HEOOXOIUMO IS
Oonee TyOOKOTO  TOHMMAaHUS  MPOLECCOB, MNPUBOMAMIMX K  HW3MEHEHUsIM  cpefsl. [lpu
MHOTOKOMITOHEHTHOM aHaJlN3€ HMCIIOJB3YIOTCS pa3HOOOpa3Hble MOAXObl, TAKHE KaK: CPaBHHUTEIbHBIN
(comocTaBieHre U BBISBJICHHE CXOJCTBA M PAa3IMYMii), HCTOPUIECKUH (aHATN3 H3MEHEHUH BO BPEMEHN),
Kaprorpaduyeckuii (aHaNM3 KapT, a’po- M KOCMOCHHMKOB), CHCTEMHBIH (M3y4Y€HHE OTJIEIBHBIX
COCTaBJISIIOIINX CHUCTEMBI KaK €€ CTPYKTYPHBIX YacTei).

Baxxnoe 3HaueHWe Ui TMOHUMAaHHWS W3MEHUYMBOCTH JaHmmadra wmeer cOOp MaHHBIX Ha
MPOTSHKEHUH JUTHTEIHHOIO BPEMEHH, YTO TTO3BOJISIET BBISBIATH TPEHIBl W 3aKOHOMEPHOCTH, KOTOPHIE
MOTYT OBITh HEOYEBHIHBI IPH KPATKOCPOUYHBIX HCCIENOBaHWSAX. Hampumep, axTHBH3AIUS
HeONIarompHUATHBIX MPHUPOAHBIX MPOIECCOB, C TOCIEAYIOIIUM HETaTUBHBIM BIHMSHUEM Ha WH)KEHEPHO-
TEXHUYECKUE OOBEKTHI SBIAETCS 00BEKTOM MOHHTOPUHTA, TTPH KOTOPOM HE TOJIBKO BEIYyTCS HAOIIOIEHUS
3a MEXaHWYEeCKMM M TEIUIOBBIM B3aHMMOEHCTBHEM COOPYXEHHM C THJIPOreONIOTHYECKOW Ccpeaod Ha
MHOTOJIETHEMEP3JIBIX TPyHTaX, HO W OCYILECTBISETCS (QHUKcalus HapylmieHHH (QyHKIMOHUPOBAHUS
MIPUPOJIHBIX U MHXKEHEPHO-TeXHU4ecknx cucteM (Mopdhomerpuueckue ..., 2017).

KoMmrutekcHple  HMCCleoBaHUs TakKe IPENIoiaraloT HCIONB30BAaHUE MAaTeMaTHYeCKHX |
KOMIIBIOTEPHBIX MOJIENeH Ui TMPOTHO3MPOBAaHMWsS KaK H3MEHEHWH Bcero naHamadra, Tak H €ro
OTJIENBHBIX KOMIIOHEHTOB. Hanpumep, nccienoBanns, TpOBOIUMBIE B apKTUYECKON 30HE, MMOKA3bIBAIOT,
YTO K KOHIy mepBoro necatwieTuss XX B. MO CpaBHEHHMIO C HAYalloM MOcCienHed deTBepTd XX B.
W3MEHECHHE KJIMMaTa TMPHUBEIO K YMEHBIICHUIO HeCylled CrnoCOOHOCTH MHOTOJETHEH Mep3JIOTHl B
cpemaeMm Ha 17 %, a B OTHENBbHBIX peruoHax A0 45 %, YTO HETaTHBHO CKAa3bIBACTCS HA COCTOSHHUH
KeJe3HOAOPOXKHOM, aBTOMOOWIBHOW W TpyOONpOBOIHOW TpaHCHOPTHBIX HH(ppacTpykTyp (OcokuH,
CocHoBckwit, 2024).

Pe3ynbprarhl KOMIUIEKCHOTO W3YYE€HHS TEPPUTOPHHA, MOTYT CTaTh OCHOBOM JUISI HOBBIX
HCCIIeIOBaHUH B 00yacTu reorpaduu, SKOJOTMHA M JIPYTUX AWCLUIUIMH, CHOCOOCTBYS YIiIyOJeHHOMY
MOHUMAHHUIO CJIOKHBIX MPOLECCOB, MPOUCXOMAMMX B janamadrax. Ilposenenne QyHnamMeHTanbHBIX U
MIPUKJIATHBIX HCCIEIOBAaHW, MOHHUTOPWHTOBBIX HAOJIOAEHNWN, TOCTPOEHHE MPOTHO3HBIX Mo/Ienen
MO3BOJISIFOT TIOJIY4aTh HE TOJILKO OOBEKTUBHYIO KAPTHHY TPOCTPAHCTBEHHBIX U BPEMEHHBIX M3MEHCHHH,
HO ¥ pa3zpalaTbIBaTh MEPHI 10 MUHUMH3ALUH PUCKOB MPOMBIIIJIEHHOI'O OCBOEHHS, a TAKXKE COXPAHEHHIO
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HUCTOPUKO-KYJIBTYPHBIX O0BEKTOB, OIECHUBATh JOKATU3AIUIO JAHAMAPTHBIX BBIICIOB, ()OPMUPYIOIIHXCS
B KPHOTEHHBIX YCIIOBHSAX C HCHOJIB30BaHHEeM Kaptorpado-reoaesndeckux meroioB (Kocroscka C. K. u
np., 2016; KoctoBcka u mp., 2018).

BaxxHOCTh KOMITJICKCHBIX HCCIICIOBAHUI HE MOXKET OBITh mepeolieHeHa. [Ipu penieHnn CIoKHBIX U
B3aUMOCBSI3aHHBIX TPOOJIEM COBPEMECHHOCTH OHH CTaHOBSTCS KJIFOUOM K HM3YYCHHIO WU3MEHUYHBOCTH
nammadToB. B yclIoBUsAX M3MEHEHUH, MPOUCXOIAIINX B MOCIEIHUE JIECSITUIICTHs Bce 0ojee aKTUBHO,
OTBETHI HA BOIIPOCHI, KOTOPBIC CTABATCS MEPE]l YUCHBIMH, 3a4aCTy0 HE MOTYT OBITh MOJYYCHBI B PaMKax
OJTHOM HAayYHOU JUCIMILIMHBI M MEXIUCITUTUIMHAPHBIC TTOIX0Ibl CTAHOBATCS BCE 0OJICE aKTyaIbHBIMH.

Cnucok JuTepaTypsl

Kocmoecrka C. K., Hexpuu A. C., Kocmoscka Cm. K. Hazemunle kaprorpado-reome3ndaecKue
HCCIIeI0OBaHMS JIAHIIAPTOB €BPOIEHCKOM YacT poccuiickoit Apkruku // M3Bectus PAH. Cep. reorpad.
2018. Ne 5. C. 123-131.

Mopgomempuueckue WMccnenoBaHUS TYHAPOBBIX JaHAmadTOB ApKTHYecKod 30HBI POD
(Pecnyommka Komm: »x/m  cranmum XaHoBed u llecem, octpoB benwiii: monspHas cTaHIUSA
uMm. M. B. Ilonoea) / A. C. Boiitenko, I1. T. Opexos, C. K. Kocroscka, JI. O. Ceprees // IIpoOiembt
peruoHansHOM sKosoruu. 2017. Ne 2. C. 85-91.

Hayunvie n obpa3oBarenbHBIE IPOTPAMMBI KOMIUIEKCHBIX HccienoBannii Poccuiickoit ApKTHKH /
C. K. Kocrogcka, A. C. Hekpuu, /1. 1O. Ilonukun u ap. // IlpoGnemsl pernonansHo#i 3xonoruu. 2016.
Ne 1. C. 58-65.

Ocoxun H. U., Cocnoeckuii A. B. O1ieHKa TepMUYECKOr0 COMPOTUBICHUS CHEXXHOIO MOKPOBa Ha
3amagaom nmunodeprene // JIEx nu Crer. 2024. Ne 3. C. 420-430.

Couasa B. b. Beenenue B yuenue o reocuctemax. HoBocubupck: Hayka, Cu0. ota., 1978. 319 c.

UCCNENOBAHUE ®UTO- U 300MNNTAHKTOHA
B MOPSAX EBPONEUCKOW APKTUKW B PA3HbIE CE3OHbI

C. b. KpaweHunHHukoBa, P. U. Jn, A. A. Cbicoes, U. B. CbicoeBa, M. U. Cunakos, A. B. TeMHbIX

WuctutyTt 6nonorun 10xkHbIX Mopeit um. A. O. Kosanesckoro PAH, r. Ceactonons, Poccus
svetlanabk@mail.ru

AKTyaJbHOCTb HCCIEIOBaHMM OOYyCJIOBIE€HA BAa)KHOCTHIO IIONYYCHUS 3HAHUU O IUIAHKTOHHBIX
cooOmmecTBax Mopel EBpomeiickoll ApPKTHKH, SBISTIOIUXCS SKOJOTHYECKUMH MapKepaMH paiioHa
WCCJIEIOBAHNS B YCIOBUAX U3MEHSIOMIErOCs KIMMaTa.

DUTOMIAHKTOH — SIBJISIETCS IEPBUYHBIM 3B€HOM Tpodudeckoii uenu. Ero nurmeHt — xnopodui—a
NPUHUMAETCs, KakK II0Ka3aTedb OWONpOXyKTHMBHOCTH BoxA. Omnmpasch Ha JaHHBle O OHomacce,
YHCJICHHOCTH W BHJOBOM COCTaBe (DUTOIUIAHKTOHA MOXXHO CYIUTh 00 OKOJOTHMYECKOH CHUTyaluu
uccieayeMoro paiiona. i u3y4yeHHs] COCTOSTHHSI MOPCKHMX 3KOCHCTEM apKTHYECKHUX MOPEH M OIEHKH
MHTErPAJILHOTO TIOKAa3aTessl KUBOW OMOMAacChl MUKPOIUIAHKTOHA Ba)KHO NMPOBOAUTH JIOMHHECIICHTHBIN
anamuz AT® (apeHosuHTpHdOChaTa). DT0 Hambojee OBICTPHIA U IPPEKTUBHBIA METOJ OLCHKH
JUHAMUKA OMOMACCHl U CTAaJIUi CYKIIECCHU MHKPOILUIAHKTOHA. JIJIsi OIIEHKH MHTETPATbHOTO MOKa3aTelis
COCTOSIHUSI COOOILECTB MHKPOIUIAHKTOHA HCIIONB3YIOTCS Onoxumuyeckue MeToabl. OcoOblii MHTEpec
NPEACTABIISIOT BEIUYUHBI TPOAYKIMH (POTOCHHTE3a U 001Iel reTepoTpodHOM JeCTPYKIIH, SBISIOLINXCS
OCHOBHBIMH DJIEMEHTaMH OMOTHYECKOro OajlaHca OKeaHa.

Posib OMOIIOMUHECHEHIIMU KaK CpPEeACTBA MEXBHIIOBBIX B3aUMOJCHCTBUHA B ()YHKIMOHWPOBAHHUU
HKOCHUCTEM OIPOMHA. 3HAHME MapaMeTPOB OMOIIOMUHECHEHTHBIX CHTHAJIOB CBETALIETOCS 300IUIAHKTOHA
(>KeneTenoro MakpOIUIAHKTOHA) ITO3BOJIAET HCIIOJIB30BaTh MX KakK Ui OLEHKH (PU3HOJOTHUECKOTO
COCTOSTHHSI CaMUX OpPTaHM3MOB (B TOM YHCJIE PEaKIMM Ha 3arps3HEHHE), TaK U JJIs IKCIpEecc-aHaIn3a
pacrpeneneHus IJIaHKTOHA B CTOJ0E BOABI IPU BEPTUKAILHOM 30HAWPOBAHUU OHOIIOMUHECIEHTHBIMU
npudopamu.
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Hens paborel — wuccnenoBaTh OCOOCHHOCTH —PAcCHpeAeNicHUss H  CE30HHYI0 JAWHAMHKY
(UTOIIAHKTOHA C YYETOM BIMSHHUSA (DAKTOPOB CPEbl, a TAKKE U3YyYUTh OMOIIOMHUHECIICHTHYIO PEaKIHIO
JKEJIeTEIIOro 300IIaHKTOHA B MOpsiXx ApkTuku (KapckoM u bapentieBom).

B ocHoBy pabothl neru gaHHble 3kcneaunmii 89, 93, 96 peticoe HUC «Axanemuk Mcrtucias
Kengpim», B KOTOPBIX HPOBONWINCH HccienoBaHuA (UTO- W 300Iu1aHKTOHa bapennesa m Kapckoro
MOpeii, a Takxke abuorudeckux (HaKTOpOB CPelbl, ONMPENCIISIONINX UX N3MEHEHHUSI B BEPXHEM CIIO€ BOJBI
3umoit 2022 1., ocensto 2023 r., netom 2024 1. cOOTBETCTBEHHO. /)11 CpaBHEHUS U3MEPEHHBIX 3HAUECHUI
KOHIEHTPALMU XJIOpO(HIa-a HMCHOIb30BANKCH cryTHUKOBBIe aaHHble (http://www.globcolour.info) c
paspemenneM 4 kM. OneHHMBaNach TPOGHOCTH BOA O IMOKa3aTesIM KOHIICHTpAHMHA XJIopoduiia—a U
AT® wmukpormnanktoHa. [IpoBoxuncs ananu3 (QU3HOIOTHYECKOTO COCTOSHHSI MHUKPOIUIAHKTOHA M €ro
pasMepHbIX (pakiuii, ¥ OWOJIOMHHECICHIUN MAaKpOIJIaHKTOHA (IpeOHEBHKOB, KOMEMO[, TUICPUUL,
sB¢aysung). COOp MaKpOIJIAHKTOHA OCYIIECTBISUIA BEPTUKAIBHBIM TOTATBHBIM JI0BoM ceThio MKC-80.
AKTHBHbIE U HEIOBPEXKICHHBIE OPraHU3Mbl H3BJIEKATHCh M3 NPOO0 W MPOBOAMIACH IOCTEIEHHAs
MHOTOYacoBasl aKKJIMMAaTU3alMs K TEMIIEPaTYyPHBIM YCJOBHSIM JKCIIEPUMEHTa B MOPCKOM (HILTpAaTe
MIPUIIOBEPXHOCTHOTO cjosi  Bombl (stuess  ¢umbrpa 0,45 MKM). OKCIIEPUMEHTHI C  JKEJIETEIIBhIM
MaKpOILIAaHKTOHOM TIPOBOAWINCH B Jaboparopuu mpu Temreparype Bomel ot 14 °C mo 16 °C.
Temneparypa 3a00pTHOH BOABI MpH cOOpe OMONOTMYECKOTO Marepuana HaxoAujach B JUAla3oHE OT
—1,5°C nmo 6,0 °C. B xauecTBe CTUMYJISAIMU OMOJIIOMHHECIICHIIMU BBHIOpaHBl MEXaHWYCCKUH (BBEICHHE
MOPCKOH BOABI ISl CO31aHUs TypOyIeHTHOTO IOTOKAa) M XUMHUUYECKuil (BBeneHue 95% 3raHona) MeTOIbl.
[To nanubM nM3Mepenuit u peananuza GLORYS12v1 ucciaenoBanoch pacrpeneneHrne TUAPOIOTHIECKUX
MapaMeTpoB B MOPSAX APKTHKH.

B pesynasrate mpoBenmeHHBIX wHcciemoBaHWKA 3uMoil 2022 T.  yCTaHOBIEHBI OCOOSHHOCTH
pacnpenencHus (GUTOINIAHKTOHA, KOHIEHTpauuu xjaopopmuia—a, AT® MUKPOIIAHKTOHA U ONpPEAEICHBI
cTaguu 3pesnoctH coobmiectBa QurorutankToHa B Kapckom u BapenmeBom Mopsix. CaMble BBICOKHE
3HayeHus Guomacchl puroruiankrona 1496 mMxr/n u uncnennoctu 0,8x10°8 kii/n, ObUTM 3apETUCTPUPOBAHEI
B CEBEPHOH 00NIacTH MOIyocTpoBa SIMai, rae B akBaTopuio BraaatoT peku OO0 u Enuceit. MakcumansHas
KoHIeHTpanusi xinopodmmia—a (0,7 MKr/m), Taxke Oblla 3aperHCTPUpPOBaHa B TPUOPEIKHBIX BOAAX
ceBepHO yacTu momyocTpoBa SAman. OCHOBBIBAsCh Ha CPEIHEMECSYHBIX CITyTHHKOBBIX JaHHBIX O
COIEP)KaHUK XJIOPOPHIUIa—a, MOXKHO 3aKIIOYMTh, YTO B TNPHOPEXKHBIX BOIaxX IMoOJyocTpoBa Smai
3HaUCHHE KOHLEHTPALUUH NpeBbiaio 1,3 MKr/n (3HaueHHs1 IPUMEPHO B 2 pasa BhILIE, YEM H3MEPEHHBIE).
Bce Boapl B KapckoM mMope 3uMoli OBbUIM MPEUMYIIECTBEHHO Me30TPOGHBIMHE, 32 HCKIIOUEHHEM paioHa
Baiinapankoii ryObl ¥ TpHOPEKHOM aKBaTOPHUH MM-0Ba SMat, rje oHu ObUTH 3BTpOodHBIMH. B puOpexHbIX
Bojax m-oBa SIman m baiimapankoii ryObl nmpeobiagaiyd MUKCOTPO(BL: THATOMOBBIE M JTUHOQIIATEIIISTHI
(cMmemanHOe coodIecTBO). B mpubpexHbix Bomax apxurnenara Hosas 3emiist mpeobiiaganu retepoTpodsar:
IUHOQIareIuIaThl  (pa3BUTOE€  cOOOHmIECTBO).  BbIsBIeHBI  0COOCHHOCTH  (DYHKIIMOHANBHOTO U
(PU3UOIOTUYECKOT0 COCTOSHUS MUKPOIUIAHKTOHA B MOPCKUX dKOocucTeMax Mopeil EBponerickoit ApKTHKH
B YCJIOBUSIX TOJIIPHOW HOUM 3uMOHM 2022 T. AHAJOTHYHBIC MCCIIE0BAaHNS OBUIM MPOBEIEHBI B YCIOBUAX
nonsipHoro AHs jeroM 2024 r., a Takxe oceHpio 2023 . MukpomnankToH B EBpomelickoit ApkTuke
MOKAa3aJl BHICOKYIO aallTUBHOCTD K CE30HHBIM U3MEHEHHSIM a0HOTHYECKUX (PaKTOPOB CPEbI.

Wzyuyenne OMOIIOMHHECIICHTHON PEaKIMH JKEIETENIBIX CBETSIIUXCS OPraHu3MOB OBUIO NPOBEIEHO
BriepBbie jietoM 2024 T. Y rpe0HEBHKOB, MpeicTaBuUTeNell poma Beroe, SHepreTUUECKHE IOKA3aTeNln
OMOJIOMUHECLICHTHOTO CHTHAJa NPU XUMHYECKOM CTHMYIALMHM OKAa3aJMCh HAMHOTO BHILIE, YeM IPH
MEXaHHYECKOH, NMPH PaBHOM IJIUTEIBHOCTH 3THX CUTHaNOB. s mpencraBureneil TpeOHEBHKOB pona
Pleurobrachia ammnurtyna OWOJIOMHHECIICHTHOTO CHTHAa OKa3ajach BBIIIE MPH MEXaHWYEeCKOU
CTUMYJISIINU. DHEPrusl CUTHaIA HaOJIoManack HaMHOTO cliabee, 4eM y BUIOB pona Beroe. Y ruapomenys
poma Sarsia mpu HEOOJBIION SKCHO3WIMH B TEMHOTE YPOBEHb AaMIUIMTYABl NpPU MEXaHHYECKOU
CTUMYJISALIMM OKa3ajcs OYeHb HU3KUM, MPH 3TOM HMITYJIbCHI CIMBAINCH B CIUIOLIHYIO «rpebeHKy». [lpu
JUINTETHHON OJKCIIO3WIIMM B TEMHOTE AaMIUIUTy[Ja CHWTHAla W DJHEePrusl OKa3aJuch Oosbplle Tpu
MEXaHMYECKOH CTUMY/sinMu. Ha XHMHuYecKyo CTUMYJSLHIO OHONIOMHUHECLEHTHBIA OTKJIHMK YacTo
HaXOAWJICA Ha MOpOore YyBCTBUTEIBHOCTH NMPUOOpa MM OTCYTCTBOBajl. BHOMIOMHUHECIIEHTHBIN CUTHAN Y
cudonodop XapakTepeH JOJITHM M ITOCTETICHHBIM 3aTyXaHueM. OCHOBHAsI SHEPTHUs CUTHAJIA MPUXOAMIIACH
Ha TEepBbIE ABE-TPH CEKYH]IBI OMOIIOMHHECIEHTHOTO OTKJIMKA. VIMITyJahC ¢ MakCHMalbHOW SHEprueil —
aMIUTUTYI0M BCEro CHUrHaja Y3KMH W He mpeBblman mo anurensHoctd 0,1 c. O0mas JMTeIbHOCTD

61



OHMOIIOMHHECLICHTHOTO OTKJIMKAa OKa3alnach Ha TOpANOK Bble Yy cudoHodop, HYeM y Bcex
BBIIIICTIEPEUNCIICHHBIX OPTaHU3MOB U JocTUTan 60 CeKyH MPH XUMHUYECKON CTUMYISAINH, B TO BpeMs KaK
y rpeOHEBUKOB W MeAy3 — OoT | Mo 6 CexyHA. AMIUITMTyda TMPU MEXaHHYeCKOW CTUMYISINU ObLia Ha
TIOPSIIOK BBIIIE, YeM Ipu MexaHudeckoi. [lociemyromuii MOHUTOPUHT OHOMIOMHUHECLEHIIMM B TaHHOM
paiioHe TO3BONUT OLEHWUTH CTENECHb BIUSHUS W3MEHEHHS KJIMMaTa W Pa3IMYHBIX THUAPOIOTHIECKUX
TIPOIIECCOB HA CBETSIINECST OPTaHU3MBL.

ABTOpBI BBIpXKAIOT OJIarOIapHOCTh HAYaJbHUKY OHKcmeguuuu K.r.-Mm.H. M. JI. KpaBunmmnoit
(MO PAH) u Bcemy Hay4yHOMY cocTaBy W 3kunaxy 89, 93, 96 peiicob HUC «Akamemuk McTucian
Kenasimmy 3a BCECTOPOHHIOIO MOIACPKKY HAYYHBIX HCCIIETOBAHMIM.

Pabora BemomnHsuiack mo Teme roc. 3ananus OUIL MebIOM «DyHKIMOHANBHEIE, META00IMYECKUE
U TOKCHKOJIOTUYECKHE AaCMEKThl CYIIECTBOBAHHMS THUAPOOMOHTOB M HMX NOMYyJSIIMA B OWoOTOmax c
pasITUIHBIM (PH3UKO-XUMHIECKHM peskumom» Ne 124030100137-6.

HOBbIE JAHHBIE [IPEBECHO-KOJIbLIEBOIO AHAJTU3A NJIABHUKA HA LUMWLUBEPTEHE

B. B. Ky3HeuoBa, M. 0. AnekcangpuH, H. C. CemeHsik,
P. P. Buyypun, M. Wtoddens, K. KopoHa, P. YepHos

WucturyT reorpadpuu PAH, r. Mocksa, Poccus
kuznetsova@igras.ru

B ycnoBusx naMeHsonerocs KirMara IpeBecHo-KoJbleBble XpoHonoruu (JJKX) ocratorcs ogaum
u3 HambOosee HAAEKHBIX MPOKCH-WHAMKATOPOB ManeokinmMarndecknx mimeHenmid (Briffa K. R. m np.,
2002; Biintgen U., 2022). bopeanpHble Jleca CIy)aT BaXHBIM UCTOYHHKOM JIaHHBIX O KJIMIMaTe BCETO
CeBepHOro MoIymapus; STOT apXHB XOPOIIO TMPEICTABIICH B HAYYHBIX 0a3aX JaHHBIX M JIETKO JOCTYIECH
JUTSL ACCIIEIOBAHMM.

Matepuana u Mmetoabl. Apkrudeckuii maBHuk (driftwood, DW) na lllmunbeprene npeacrasieH B
OCHOBHOM JIDEBECHHON XBOMHBIX IOPOJ, MOMABIIEH B pycila peK B Pe3yJbTaTe eCTECTBEHHBIX IPOLECCOB —
oOpyiieHust 6eperoB, BHI3BAHHOTO 3PO3MEH W IKCTPEMAaTbHBIMU MABOJKAMH WJIH JIETOBBIMH IITOPMaMH
(Dyke A. S., 1997; Alix C., 2005; Hellmann L. u ap., 2015). /IomMOMHATENEHBIM HCTOYHUKOM JAPEBECHUHBI
CIIy’)KUT XO3SHCTBEHHAs AEATENbHOCTh YEJIOBEKa: MPU CIUIABE YacTb CTBOJIOB TEPSIETCS U IEPEHOCUTCS
peKkaMu B OKeaH, OTKyAa C TEUEHUSIMH MHIPHUPYET 10 OTAAJEHHBIX apKTHUECKHUX apXUIIEIaroB —
nuubeprena, Hosoii 3emiu, 3emin ®@panna-Mocuda u ap. (Linderholm H. W. u np., 2021; Hellmann
L. u ap., 2013). UccnenoBanust Hellmann u coasropamu (2015, 2016, 2017) mokazanu, 4To 3HAYNTEIIbHAS
JIOJISl PEBECHMHBI HAa apKTHYECKOM MO0OepeXbe MPOUCXOJUT OT TPAaHCHOPTHPOBKH Jieca C TEPPUTOPUU
Cubupu B cepennHe XX Beka.

Pe3yabTarel u o6cyxnenne. Hamu mpoananusupoBano 218 o0pasioB MmiiaBHUKA, A KOTOPOTO
MOCTPOCHO 3 JIPEBECHO-KOJBIEBBIX XPOHOJIOrWU mo mupuHe roguuHbix kosen (III'K) m ontryeckoit
wiotHocth (dBI) cocHbI, e U MTUCTBEHHHIBI (TIOpPOJIa TAKXKE OMpe/eieHa B paMKax HCCIEOBAHUS).
[locTpoeHHbIE XPOHOJIOTMH W HWHAMBUAYalbHBIE CEpPUM JaTUpOBaHbl OTHOcUTEnbHO 364 KX,
OnmyOMKOBaHHBIX B MEXIYHapoJHOM OaHKe JApeBecHO-KOJbLEeBbIX naHHbIXx ITRDB. B kauectse
napameTpoB Jiis natupoBanus BeiOpana LK u makcumanbHas tuiotHocTh IpeBecunbl (MXD), anamor
ONTUYECKON IIIOTHOCTH BI.

Hamm nanHbIE MOATBEPXKIAIOT, YTO JOMHUHHPOBAHHE COCHBI B COCTaBE€ apKTHYECKOI'O IUIABHHMKA
CBSI32HO C BBICOKMM IPOIIGHTOM MOJIOJIOTO JiecoMarepuala, MOTePSHHOTO TpHU CIUiaBe U3 0acceilHOB
kpynHbiX pek (Enuces, [IBunsl, [Tedopsr) B Apkrudeckuii okean (Hellmann L. u np., 2015). B oTnuuue
ot BeIBO#OB Hellmann u ap. (2015), B Hamem uHCCIelIOBaHWU [JOJsl E€CTECTBEHHOW APEBECHHBI M
JPEBECHHBI, YTPAaueHHON NpHU CIUlaBe, ObUIa BBIMIE Ui JTMCTBEHHMLBI M €], YTO MOXET OOBSCHATHCS
aKIEHTOM Ha o0pa3lax ¢ COXPaHHWBIIMMHUCS BETBSIMH, WCKPHBIEHHBIMH CTBOJIAMH W JIPYTUMH
MOPQOJIOrHIECKUMH NpU3HAKaMH. DTH 00pa3ibl BEIOpaHBl HAMH AJISl MIOMIOJTHEHUS! apXUBOB JIPEBECHO-
KOJIBLIEBBIX JAHHBIX, UCTIONB3YEMBIX IS MAJICOKINMATHUECKUX PEKOHCTPYKIIHM.
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Hamm pe3ynabTaThl MOKa3bIBAIOT, 4YTO IMUpuHA ToamuyHbIx kojern (TRW) smusercs Hamboinee
HaAEKHBIM TTAPAMETPOM JIJIS OTIPEIEICHNS IPOUCXOKICHHS TUTaBHUKA, 0ToOpaHHoTo Ha [lImnmbeprene, a
ITOKa3aTellb ONTHYECKOW IUTOTHOCTH ApeBecuHBI (dBI) MokeT MCIomb30BaThCs KakK JTOMOJHATEIHHBINA
WHCTPYMEHT JIsl IPOBEPKHU JATHPOBOK.

Jia mnaBaromield XpOHOJOTHH IO €N ToJydeHa camasi HaJekHas nata 1985 r. m ompeneneHo
MIPONCXOXKIICHNE npeBecuHbl — Oacceitn p. CeepHas JluwHa. IlnaBaromass XpOHOJOTHS II0 COCHE
caatupoBaHa 1515 romom oTHOcuTenbHO MmiBeAcKol xpoHosoruu (SWEDO020), a mo JuCTBEHHHIIE
nonyveHa nata 1817 r., npoucxoxxaeHue IpeBecuHbl — 0acceiid p. Exuceil.

3axiaouenue. [lnaBHUK, OoTOOpaHHBIM Ha TeppuTopun apxurenara llmumbepren, obimamaeT
3HAUUTEIBHBIM MOTCHIIMAIOM IJIsl MAJCOKIUMATHYECKUX U JCHAPOAPXECOJOTUYECKUX HCCICAOBAHUIM.
[IpumeHeHne IpeBECHO-KOJIBIIEBOIO aHadN3a I03BOJIAET HE TOJNBKO YCTAHOBHUTH MPOHCXOXKICHHE
IPEBECHHBI, HO B TIEPCHEKTUBE PEKOHCTPYHPOBATHh KIMMATHYECKHE KOJeOaHUsS B APKTHKE, BBIIBISATH
OCOOCHHOCTH XO3SHCTBEHHOH JAESITETPHOCTH, W3MEHEHHS CTOKAa apKTUYECKHX PEK, OIPENeISIOIINX
pacnpezieieHue IpeBECHOTO MaTepralia B CEBEPHBIX IIUPOTAX.
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®OPMUPOBAHUE OPHUTOKOMIMIEKCOB MOJIObIX MOPEH LUMWUBEPTEHA
E.T.lanno, P. A. YepHoB

Wucturyt reorpadpun PAH, r. Mocksa, Poccus
ellappo@mail.ru, chernov@igras.ru

Baxuelimmm ¢paxTopom, Bausiromux Ha npupony LnunOeprena, siBiseTcs MOTEIUIEHHE KITUMAaTa B
ATIaHTUYECKOM CEKTOpEe ApPKTHKH, KOTOPOE MPHUBENO K 3HAYMTEIBHOMY COKPAIIECHUIO JIEAHWKOB WU
Mopckux Jpa0B [Inmumdeprena. CokpaleHue IO JICTHUKOB, TassHIE MOPCKOTO JIbJIa MMPUBOIAT K
«aTnaHTHQUKAIUI» U «00peann3aluiny opHUTO(AyHbI, cIBUTaM B ()EHOJIOTHUU KU3HEHHOTO IIHKJIIA TITHUII,
W3MEHEHUIO BUAOBOIO COCTaBa W YHCJIEHHOCTH KOJIOHMH MOPCKHX ITHI], yclleéXxa WX THE310BaHUS
(Descamps S. et al., 2017).

CoBpemeHnHsIif 3Tan aerasipanuy 3amagHoro Lnundeprena Havancs okono 100 et Hazax. 3a 3To
Bpemsa (¢ 1920-x IT.) KpyHHbIE TOPHO-AOJMHHBIE JIETHUKH OKpecTHOcTel 3anmuBa ['péndropma (3emis
Hopnenmenpna) orcrynmwium mnpumepHo Ha 2,1-2,8 kM 0T Oepera, OCBOOOAWB 3HAYUTEILHBIC
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IPOCTPAHCTBA, JIEKAIIME HA HU3KUX TMIICOMETPUYECKUX YPOBHSX, OOMLIEH IUIOMAAbi0 OKomo 14 km?
(Yepuos, Mypasses, 2018). B pesynbrate Ha Oeperax 3ainBa MOSBUINCH MOJIObIE OOIIMPHBIE MOPEHHI,
C OTYETJIMBBIMM OTJIMYMSAMH OT OKPYKaOIIMX TYHIP KakK M0 MOP(OJIOTHUECKUM NPH3HAKAM, TaK W IO
XapakTepy pacTurenbHoro nmokposa (Tumxos, 1985; Moreau et al., 2005; Turner-Meservy et al., 2022).
Ha wmopenax cdopmMupoBaiiCh MHOTOYMCIICHHBIE O3€pa pa3HOro pasmepa (52 o3epa) cymMMapHOU
miomaneio 1,9 km? (Pomamosa, UepHos, 2022).

OTH He#aBHO OCBOOOIUBIIMXCS OTO JibAa TEPPUTOPHUM «HOBOW cymm» (TumkoB u ap., 2023) —
MoJIofiple cllab03aIepHOBAaHHBIE MOPEHBI C 03€paMH, — OKa3aJuCh yIOOHBIMH MECTOOOWTAHMSMH MJIS
nTun. Takke HEMalOBa)XHO, YTO OTH MeCTa JIeKAaT B CTOPOHE OT  aKTUBHOW aHTPONOIEHHOHN
TpaHchopMaluy JTaHAMAa(ToOB, TaM ropa3fgo MEHbIIE MpOosBIsieTcS (akTop OECHOKOHCTBA CO CTOPOHBI
YeJI0BeKa M OHM MEHEE TOCTYITHBI JIJIsl XUITHUKOB.

O6cnenoBanmue Oeperos 3anmmBa ['péadropa B aBrycte 2022—2025 1T. BBISBICHO 26 BUAOB MTHII, U3
HuX THe3xsammxcs — 17 BunoB (Jlammo, HeomybmukoBanubIi oTder). M3 HuX 10 BUAOB NTHUI] C pa3HBIM
CTaTycoM ObLIM 0OHApY>KEHBI Ha TEPPUTOPHSIX MPUIICAHUKOBBIX MOPEH JIETHUKOB. Ha MOoapIx MopeHax
BCTPEYAIOTCSl WJIM THE3OATCA KpacHO300ble rarapbl, TJIyIbIIIM, T'yMEHHHMKH, O€JOILeKue Ka3apKu,
TYHAPSIHBIE KypOIIaTKH, MOPCKHE MECOYHUKH, OyproMHUCTPBI, IIOJIIPHbIE KPAUKH, OOJIbIINE IOMOPHUKU U
nyHoukH (JIarmmo, YepHoB, B ieyaT).

BupoBoii coctas, Xxapaktep MpeObIBaHUS W YUCICHHOCTh MTHUI] Pa3iMYaloTCsi HA MOPEHAX Pa3HBIX
JIETHUKOB, YTO CBSI3aHO CO BPEMEHEM OTCTYINAHMA JIEIHUKOB, PelIbe()OM, 3203€pPEHHOCTHIO U CTETICHBIO
3aJIepHOBAHHOCTH STHX «HOBBIX TeppuTopuii». [Ipn cpaBHEHHH OPHHUTOKOMIUIEKCOB MOPEH JICAHWUKOB
Bocrounstit u 3ananueiii ['péadropn, Anpaeronna n Bepusr, okazanock, 4To HauOOJIbIIeE KOJHYECTBO
NTHUL OTMEYEHO Ha MOpEHax JjenHuka Bocrounsiii ['péHdropa, miomans KOTOPHIX COCTABISIET OKOJIO
2,5 KM? ¥ 3HAYUTEIbHAs YacTh KOTOPHIX JEKUT HUKE OTMETKH 25 M. Cpemd MX MOPEHHBIX XOJIMOB
oOpazoBasiock Oosee 30 o3ep pasHoro pasmepa (Pomamora, YepHo, 2022), Takxke aKTHBHO
WCTIOJIb3YEMBIX ITHIAMH.

ITpoBeneHHbIE UCCIEIOBAHUS MTO3BOJISIET CAENATH CIEIYIOLINE IPEABAPUTEIbHbIC BBIBOIBL:

1. Hawubomee mnpeanoyutacMbIMU JUISI NOTHL OKA3aJIUCh CPaBHUTEIBHO TMOJOTHE XOPOIIO
3aJIcpHOBAaHHBIC YYACTKH MOPEH C MHOT'OYHCICHHBIMH 03€paMH, KOTOPbIE OCBOOOAMINCH OT JICTHUKOB Ha
paHHeM dTarie Jerisaiuanuu, oomnee S0-60 et Hazaz.

2. BceneHue nTHIl Ha HOBBIE NPWICIHUKOBBIE TEPPUTOPHM, KaK JOINOJIHWUTEIBHBIE WU
aNbTEpPHATHBHBIE MECTaM, CTaBIIUM JJIsl HHX MEHEe MPHUTOJHBIMH, MPOUCXOAUT HE IMOBCEMECTHO H
CPaBHHUTEJBHO MEIUICHHO: 1OKa, 3a npomenmue Menee 100 neT, 3Ty «HOBYIO CyIIy» OCBOWIM JIMIIb
OKOJIO TPETU BHJIOB IITHII, BCTPEUYAIOIINXCS HA OKPYKAIOIUX TEPPUTOPHSIX.

3. IlpucyrcTBue NTHI[ HA TPWICTHUKOBBIX MOpPEHAaX MPHUBOAMT K YCWJIEHHOH HUTPU(UKAIINH,
YCKOPSIOIIEH eCTECTBEHHBIN CYKIIECCHOHHBIN MPOIIECcC 3apacTaHusl MPUIETHUKOBBIX MOPEH.

4. MOHUTOPHHT U JalbHeIIee n3yuyeHHe CXOACTBA U Pa3INyusi BUIOBOTO COCTaBa, YHUCICHHOCTH U
CKOpPOCTH 3aceJIeHUs] NTUI[AMH «HOBOHM CYIIM» — MOJOJABIX MOPEH Pa3HOTO THMA TpeOyeT JaibHEHIIero
W3y4YeHHs W BAXKHBI IS TIOHMMaHUs Tpoliecca JUHAMHKH JKOCHCTEM W MX KOMIIOHEHTOB B ApPKTHKE
BBUJY COBPEMEHHBIX KIMMATUIECKUX U IPOYUX U3MEHEHHH.

®uHaHcupoBaHue. [loneBpie pabOTHI MPOBOAMINCH B pamMKax KoMiuiekcHoW IlImunbepreHckoit
skcnenuiu MHctutyTta reorpaguu PAH mpu momnepkke Tpecta «ApKTHUKYroib» (rpanTel FM WS-
2024-0001 u FMWS-2025-0002). Ananu3 pmaHHBIX M pabora ¢ KapTorpaduuecKMM MaTepHaioM
BBITOJIHEHBI NTpH noajiepkke rpanTa PH® Ne 22-17-00168-11
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Irmubepren — apxurienar BBICOKOITUPOTHONH APKTHKH, KOTOPBIH CTam MOAENHHOW IUTOIIAIKOM
MypMaHCKOTO MOpCKOTO Ouosoruueckoro MHctuTyTa PAH He TONBKO UIi KOMITJIEKCHBIX MOPCKHX
HCCIIEIOBAaHNH, HO TaKKe Ui M3y4eHHs] OpHUTO(AYHBI M €€ POl B (YHKIHMOHHMPOBAHUHM HA3EMHBIX U
MOPCKHUX 3KOcHCTeM apxumnenara. Pazputue Hayunoit aktuBHoctu MMBU PAH B 3TOM HanpaBieHuu B
nepBoit uerBepTH 21 Beka OBUIO CBS3aHO Kak C (yHAaMEHTAIbHBIMA HAYYHBIMU 3aJjadyaMH, TaK |
HaJU4YheM JIOTHCTHYECKMX BO3MOXHOCTeW i wucciuemoBatenei. MMBU  PAH  pacnonaraer
CcOOCTBEHHBIM CyTHOM «JlanbHue 3eneHub» W Ha3eMHOW OMOreOCTaHIMEW, YTO MO3BOJISIET MPOBOAUTH
HaOJIOIEHUs] U PellaTh CleNUalbHble HAyYHBIC 33Jauyd KaKk B BOJAX, OMBIBAIOIINX apxHIenar, TaKk M
HAa3eMHBIX 3KOCHCTEMAX B pa3HbIe CE30HBI rofa. Bi3aumonelicteue ¢ POCCUICKMM HayYHBIM LIEHTPOM Ha
apxunenare Hnuudepren (PHLUIL), YauBepcurerckum nenrpom Ha Llnunoeprene (UNIS), HayunsiMu
yupexaenusivu Poccun, HopBeruum u Ipyrux cTpaH, BBIIOJIHSBIIMX MCCICAOBAaHMSA Ha apXuIlenare,
MO3BOJINJIO PEaTM30BBIBATh 33Ja4M B CMEXHBIX C OPHHUTOJIOTHEH HamNpaBiICHMAX: TaKUX Kak
Mapa3uTOJIOI U, SKOTOKCUKOJIOTHSA, PaJnOdKOJIOTH, TOYBEHHas 300J0rus U Ouoreorpadus. B pasuble
rofibl O HECKOJBbKHM HAIPABJICHUSIM, CBA3aHHBIX C M3Y4Y€HHEM (ayHbl M 3KOJIOTHH NTHL, paboTaiu
HEIMOCPEJACTBEHHO Ha apxuIleliare M ¢ MaTepuaiaMi, MOJYYEHHBIMH H3 3TOTO paioHa, COTPYIHUKH
MMBU PAH C. B.3wipsiroB, C. ®. Mapacaes, H. 1O. lBanenko, A. B. Exon, H. B.JleOenena,
10. B. Kpacnos, B. B. Kyknun u ap.

Kak n3BecTHO, MmoTeruieHNe KiIuMaTa B APKTHKE WIeT 0ojiee OBICTPHIMU TEMIIAMH, YEM B JPYTHX
pernoHax 3emiHM, 4YTO CKa3bIBaeTCsi Ha cocraBe opHHTOdayHel apxunemnara. K 2025 romy Ha
[nuubeprene AOCTOBEpHO MOATBEPKIEHO THE3AOBaHME Ui 45 u3 241 3aperucTpupoOBaHHBIX BHUJIOB
ntu, u3 HuX 30 rHe3marcs peryisipHo (http://www.svalbardbirds.com/), Torma kak 25 ner Hazag Aus
apxurienara, BKJIIO4asi 0. MenBexxuid, OpI10 M3BecTHO juib 202 BUIa, B TOM 4YHclie 28 THE3ASIIMXCS
(Strem, Bangjord 2004). CnpaBennmuBo OyaeT OTMETHTH, YTO OJHOW M3 MPUYMH CTOJIb MaclITaOHOTO
yBenuueHus opHutodayHs! llnundeprena B 21 Beke cran MOBBILIEHHBIH MHTEpEC HCCIEAOBaTElIed U
HenpoeCCHOHANBHBIX HaOI0AaTe eH (TYprCTOB-0€PABOTYEPOB) K PETUCTPAIIMK BUIOB.

B 1uenom, aBugayna Illnumbeprena u3ydeHa JOCTATOYHO TMOJHO IO CPAaBHEHUIO C JIPYTHMH
apxurnenaraMmu Apktuku (Lervenskiold, 1964; T'onoBkun, 1991; Camphuysen, 1993; Strem, 2009;
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I'aBpuno, 2007 u nmp.). DTH UccleaoBaHus ObUIM JOMOJHEHBI MyOnukauusmMu cotpyannkoB MMBU mo
¢ayne u skonoruu nTurn 3aauBoB [ pén-propa (Matumos u np., 2004; Msanenko, 2007, 2009, 2012) u
Hc-dbropa (3eipsiHOB, Mapacaes, 2002; Mapacaes, 2003, 2004), okpecTHOCTE# TocenkoB JIoHTHEepOuH,
Bapennoypr u IMupamuna (MBanenko, 2006, 2014; Jle6enena, 2018, 2019, 20206; Jiebenera, Kobmnuk,
2019). OtnmenpHble TyOnMWKamwuyu OBUTM TIOCBSIIEHBI TPyNIaM W BHJAM NTHI, B YaCTHOCTH IIO
ryceoOpa3HbIM, OOBIKHOBEHHOH rare Somateria mollissima (Banenko, 2007, 2014; Kpacno u np.,
2024); obwsikHOBeHHOMY uuCTHKY Cepphus grylle (JlebeneBa, 2020a); myHouke Plectrophenax nivalis,
€JMHCTBEHHOMY BHJy BOPOOBHMHBIX NTHII, THe3msameMmycs Ha [llnunbeprene (JleGemesa, 2016, 2018;
3axapos, Jlebeaera, 2020).

Tpoduyeckue cBs3u OOBIKHOBEHHOH Trard, OOHMTAIONIEH Ha apxurenare, ObUIH H3Y4eHbl Ha OCHOBE
KOTIPOJIOTHYECKOT'O aHANK3a B CPAaBHHUTENBHOM aCIEKTe C IMHUINEBBIM PAalIOHOM 3TOTO BHAA Ha 3emie
®panna Mocuda. BeisiBiieHs! 001ye 3aKOHOMEPHOCTH B IIUTAHUH Tar IBYX apXHIIENaroB: MPU CHIDKEHUN
JIOCTYITHOCTH BHJIOBOTO Pa3HO00pa3rs MOJITFOCKOB IITHITBI CITOCOOHBI 3aMEHSITh HX MacCOBBIMH (popMaMu
pakooOpa3HbIX. bblma Beicka3aHa TUNOTE3a O TOM, 4YTO OJHUM H3 CYIIECTBEHHBIX (DaKTOPOB,
JTUMHUTHPYIOIUX YWUCICHHOCTh STOTO BHJAa HA AapPKTHUYECKUX apXWIenaraxX, SBISIOTCS OOBEMBI W
CTPYKTypa IOCTYIMHOH JJisi HUX KopMoBoii 0a3sl (KpacHoB u ap., 2024).

OT10B ¥ Me4eHHe MYHOUYCK paHHEH BECHOHW MO3BOJMIIM YCTAHOBUTH CPOKH MPHUIIETa, COCTAB CTaH,
NpUOBIBAIOIIMX TEPBBIMH HA apXWIENar, 1 OCHOBHBIC KOPMOBBIC CTAallMU paHHEW BecHOW. BwisicHeHO
3HAQUEHHE MOPCKOU JIUTOpajd B KAYECTBE BA’KHEWINEH KOPMOBOM CTallMM BUJA MPU BOCCTAHOBICHHUU
Macchl Tejla Mocjie BeceHHero mepesiera ¢ matepuka Ha Illnunbepren (Jlebemesa, 2016). OOHapykeHa
B3aUMOCBSI3b CPOKOB TMpWJIeTa IMyHOYEK C arMoc(epHOW UHMPKYJSIHEeH M HamlpaBICHHEM BETPOB
(JIeGenera, 2018; 3axapos, JIebenena, 2020).

[Tapasuronornueckoe HampaBieHne ObUT0 CHOKYCHPOBAHO Ha ABYX 3ajadax: HM3ydeHue (payHsb
TeJIbMHHTOB U 3apaKEHHOCTH MOPCKHX IITHIIL, & TAKXKE MOUCK B3aUMOCBSI3€i MEXy TeIbMUHTO3aMH IITHII
U TOKCHYECKHUM  BO3JCHUCTBHEM PAa3IUYHBIX OKOJOTHUYECKMX 3arpsisHuTened. OmyOnrnKoBaHbI
TIpeIBapuTEIbHBIE CBEICHUS O TeIbMUHTO(hAyHEe HECKONBKHUX BUIOB Mopckux nrun Uc-propaa (Galkin
et al.,, 2000; Kykaua u np., 2004a,0) ¥ BBISICHEHO, YTO HAWOOJIbINAS 3apaKCHHOCTh T'EJIbBMHUHTAMHU
XapakTepHa sl 9BpU(aroB U MTHI, OCHOBY KOPMOBOTO PallMOHA KOTOPHIX COCTABIISIIOT JINTOPAJIbHBIC U
cybmuropanbHble Oecrio3BoHoUHBIE (KykimH u ap., 2004a,6). B pamkax MeXIyHapOIHOTO COTPYAHHYECTBA
YCTaHOBJIEHO, YTO YPOBHH 3arps3HSIONINX BEIIECTB (OPTraHMYECKUX TOKCHKAHTOB M TSKEJIBIX METAIJIOB)
B OpraHax W TKaHsix Oypromuctpa (Larus hyperboreus) He BBI3BIBAIOT CHIKCHHS HMMYHHOTO OTBETa,
KOTOpO€ MOTJIO OBl YCHIINTh HHTEHCUBHOCTH TIapa3uTapHOro 3apaxenus (Sagerup et al., 2009).

DKOTOKCHKOJIOTUYECKOE HAIIPABIICHHUE B TEUCHHE Psifia JIeT ObLIO OCHOBAHO Ha COTPYAHHYECTBE C
HOPBEKCKUMH KOJUIETaMU: UCCIICAOBAIN XJIOPOPTaHUUECKUE U JPyTrUe TOKCUKAHTHI B OpraHax M TKaHsX
BUa-OMOMHAMKaTOpa ApKTHKK — Oypromuctpa (Savinov et al., 2005; Sagerup et al., 2009).

OO W3 HampaBleHUH paboT CHOPMUPOBAIOCH HA CTHIKE OPHHUTOJIOTHUH, TIOYBEHHOH 300JI0THH U
ouoreorpadun. brina BrickazaHa THIIOTE3a 00 aBU-BEKTOPE MOYBEHHON OMOTHI, KaK OJJHOM U3 (PaKTOpOB
NPOHUKHOBEHUSI HENapa3sUTHYECKUX BUJIOB OCCIIO3BOHOYHBIX (MAHIMPHBIX KIEIMIeH) ¢ MaTepuKka Ha
apxunenarn Apktuku Ha Murpupyroomux nrurnax (Jlebemesa, KpuBomynkuii, 2003). Ilyommkanuu mo
opubarugaM B ONEPEHHH, MECTOOONTaHUAX W rHe3fax nrull Llnmundeprena mo marepuanam, coOpaHHOM
B 2001 u 2004 ronax (Jlebenesa, Kpupomnyukwuii, 2003; Jlebenera u np., 2003; Jlebenera, Jledeaes, 2005;
JlebeneBa u ap., 2006), BEIIBMIM HEW3BECTHBIE paHee BHBI OpUOATHI JUIS apXuIellara W BBI3BAIN
BCIUIECK WHTEpeca B M3yYEHHWH MOYBEHHBIX MHKPOAPTPOIOJ, B pe3yJbTaTe Yero BUAOBOW CHHCOK 3TOU
TPYMITBI 332 JeCATWIETHE OBbLI YBEIMYEH B JBa pa3a. B nanpHeimeM ObUIM 3aTPOHYTHI HEKOTOPBIE
ACTEKThl IKOJIOTHU TMTHI], KOTOpble MOTJH Obl IMOBIUSATH HAa COCTaB IOYBEHHOW (ayHBI: H3y4YCHBI
MECTOOOMTAaHHS M THE3Ja NTHL, B KOTOPHIX BBIABICHBI HEKOTOPBIE 3aKOHOMEPHOCTH (HOPMHPOBAHUS
co001IeCTB MOYBEHHBIX OecIi03BOHOYHBIX. McciaenoBansl 0cOOEHHOCTH pacipeaeieHus: 0eCro3BOHOUYHBIX
B rpajaueHTe nThubero Oaszapa Oiu3 bapennOypra (Jlebemesa u ap., 2020), rae3gax Oypromuctpa
(JIebenesa u ap., 2012a,0), MecTOOOMTaHNU KOPOTKOXBOCTOTO TIOMOPHHUKA Stercorarius parasiticus Ha
0. CeBepo-Boctounas 3emus (Jlebenesa, Tackaea, 2012), rHe3gax myHouku (Jlebenesa u ap., 2014).
H3yueHo MOTeHIIMAILHOE BIMSHUE NTHII HA TOYBEHHBIX paKOBHHHBIX aME&O (Mazei et al., 2018). Bruia
OTKJIOHEHA THIIOTe32 O CBS3H OCOOCHHOCTEH CTPYKTYpPHI M NMPOCTPAHCTBEHHOTO pACHpE/ICICHUSI ITOH
TPYMIIBI )KUBOTHBIX C OPHUTOTCHHBIMH IOYBAMHU.
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Pasinoskoornueckue UcCieoBanust ObUTH CHOKYCHPOBAHBI HA HICE BBIHOCA PATUOHYKIUIOB W3
MOPCKO# 3KOCHCTEMbI B HA3E€MHYIO MPEUMYIICCTBEHHO B KOJOHHAJIBHBIX MECTOOOUTAHHSX (IMTUYbU
Oazapel). DTa IMIoTe3a ObLla MOANEPKAHA NAaHHBIME O pacnpenencHur *’Cs moja KOJOHMEH NTHI[ B
okpectHOCTAX 1oc. bapennOypr (Jlebenera u ap., 2021).

BbICOTA PAHULIbI MUTAHWUA HA NEOHUKAX 3AMABHOW YACTY LUNUUBEPTEHA

b. P. MaBniogoB

Wueruryt reorpadguu PAH, r. Mocksa, Poccust
bulatrm@bk.ru

[TokazarensiMu M3MEHEHUs JIEAHUKOB U X PEAaKIMM Ha BapUalliH KJIMMaTa SIBISIOTCA W3MEHEHHUE
TpaHMII JISTHUKOB, X MOBEPXHOCTH U BBICOTHI TPaHUIIbI MHTAaHUA. [ paHHIia MUTaHUS pa3genseT 00IacTu
abmsiMu M akKyMyJSIIMM Ha JieiHuKaX. llpu MOBBIIIGHWH BBICOTHI T'PaHMLBI MUTAHUS BO BPEMEHH
IUIOIAAb 00NAaCTH aKKyMYJALMH COKpallaeTcs, a IJIOMags o0JacTH alisiuuu — yBennuuBaeTcs. llpu
9TOM JIEIHUKU CTPEMSITCSl coKpamarcs B pasMepax. M HaoOOpoT, mpu NMOHWKEHHH BBICOTHI TPAHUIIBI
MUTaHUS] BO BpeMEHH 001acTh aKKyMYJIIIMK PAcTeT, a 001acTh adusuu cokpamaercsa. B atom ciyuae
JIEIHUKU YBENWYHMBAIOTCS B oObeMe. 110CKOIBKY BBICOTa TPaHHUIBI MUTAHUS SBISIETCS MHTEIPAIBHBIM
MoKa3aresieM peakiiy JICAHUKOB Ha M3MECHEHHsI KITMMaTa, TO Jajiee Mbl OyJleM OpUEHTUPOBATHCS Ha Heé.

Ananu3 auHaMuKW JenHukoB 3emun Hopaenmensna wa [InumbepreHe mnokasan, 4TO OHHU
JOBOJIPHO YYTKO PEAarupyroT Ha M3MEHEHUsS KIMMarta. Bpiio oTMeueHo, YyTo M3-3a MMOTEIUICHHUs KiiMMarta
JIETHUKY B TedeHrne KoHIa XX 1 Hadara XXI Beka nMenn oTpuraTenbHbIi 0amaHc MacChl U 3HAYUTEIHHO
nerpaaupoBand. B 1980-x rr. rpaHuMIia NWTaHWS Ha JICAHUKAX B OKpecTHOCTAX [ 'péHduopna
pacnonaranacek Ha BeicoTe 300-350 M Haj ypoBHEM MODSI, U JIETHUKH UMEJN Kak 001acTh aKKyMYJISIIIHH,
Tak 1 06macth abmsanuu. K 2005 roxy rpaHdiia TUTaHUS Ha JISTHUKAX MOAHSAIACh 110 BeIcOT 1000—-1100 M
HaJ YpOBHEM MODsl, a JIETHUKH B OKpecTHOCTAX ['pénduopaa nmotepsin 001acTH aKKyMYJISILUH, TO €CTh
HavaJiy JerpaaupoBars. Hanbonee HHTEHCHBHO JIEAHUKY OTCTYHAIN B TEUEHHUE MOCIETHUX ACCATUICTUH.
Omnako mpumepHo c¢ 2005 r. gerpamamnusi JETHUKOB HECKOJIBKO 3aMmemnuiachk. [Ipu 3ToM B HIDKHHX
YacTAX JICJHUKOB HMHTEHCHBHOCTH TasHHUS JIbAa NPAKTUUYECKH HE W3MEHMJIACh, a B BEPXHHUX YaCTAX
JIEIHUKOB TasHUE JIbla COKPATHJIOCH BABOE M Ooiice. DTO SIBIECHHE CONPOBOXKAAIOCH MOBCEMECTHBIM
MTOHWKEHUEM BBICOTHI TPAHMIBI MHUTAHUS JIETHUKOB, KOTOpas B 3TO BpeMsl BEpHYJIach MPUMEPHO K
ypoBHio 1980-x rr. (MaBmronoB u ap., 2012). Bce 310 cBHAETENBCTBOBANIO O MPOU3ONIEIIIEM KaKOM-TO
W3MEHEHUH KJIMMaTa, MPUYeM IO0XOJIOJAaHHE OTPa3WiIoch TOJIBKO B BEepXHEW yactu rop. BeposrtHo, 310
sBIICHHE OBbLIO KaK-TO CBS3aHO C M3MEHEHMSMHU LUPKYISIUOHHBIX TporeccoB B atmocdepe. O6 3ToM
MOJKHO OBUIO CY/IUTh TI0 TOMY, YTO B 3TOT HEpHOJ MPOrHO3Hast kimMarnieckas mogenb NOAA (National
Oceanic and Atmospheric Administration), koTopasi paHee OYeHb aAEKBaTHO INpeJCKa3blBaia MOrOAY, B
20062007 rr. MOIHOCTHIO TIepecTalia padoTaTh.

Takum oOpa3om, JaHHBIE MeTeOCTaHLIMH bapeHuOypr, pacmonoxeHHoil Ha Bbicore 70 M Haj
YpPOBHEM MOpsi, TMOKa3bIBAIOT TOJIBKO MOBBIIIEHWE TEMIEpaTyphl W HE MOKAa3bIBAIOT KIMMAaTHYECKHX
n3MeHeHuil B ropax Ha LlnmunOeprene, Hy)XKHO ObUIO HaWTH KakHe-TMOO MapaMeTpbl, KOTOpbIE AaayT
OTCYTCTBYIOIIYIO WMH(popManuio. HaumydmmM w3 HUX MOT OBITh JIGTHHH BBICOTHBIM TeMIIEpaTypHBIH
TpagueHT, U3MEPEHHbIH Ha JIeIHUKAX, ITOCKOJIBKY OT TeMIIepaTyphl BO3AyXa Ha pa3HBIX aOCONOTHBIX
BBICOTaX 3aBHUCHUT TasHHE CHera M Jbaa. K coxxajaeHuto, MpOTSHKEHHBIX BO BPEMEHH PAJIOB TAKUX JTAHHBIX
B HaJM4YUHU HE OKa3ajoch. B pesynbTare, Mbl HCHOIB30BAIM UMEIOIINECS JAHHBIE M NPOAHAIN3UPOBAIIU
W3MEHEHUE BBICOTHOT'O I'pajJiueHTa cpefHel jerHeil Temmeparypsl Bo3ayxa (VI-VIII mecsubl — nepuon
HamOoJiee WHTEHCHBHOTO TasHUS CHETa W JbJla Ha JIEAHUKAX) MEeXIy MereocTaHuusMu JloHrmep
a’pOTIOPT, PACIIONIOKEHHOW Ha BBICOTE 28 M HaJ YpPOBHEM MOpS, M aBTOMAaTHYECKOM METEOCTaHIHEH
Gruvefjellet, koTopas Haxoaunack Ha BbicoTe 464 M Haz ypoBHeM Mopsa (Weather-stations ...). [Ipu 3Tom
00e METEOCTaHIIMH OTPAKaJTM COCTOSHUS MOBEPXHOCTEH, pacloI0KEHHBIX BHE TEPPUTOPHUH JIEIHUKOB.
Oxazanock, uto B 2002—-2004 rr. BEICOTHBIN TPaJWEHT CPEAHEN JIETHEH TeMIepaTypbl BO3ayXa Ha 3TOM
Tepputopun Konebdancs okoio 0,4-0,5 °C/100 M mpu NOHMKEHUH TEMIIEPATYPhl BO3AyXa C BBICOTOM, HO K
2007 r. BBICOTHBIN rpanueHT Beipoc 10 1,0 °C/100 M, a moToM onsith ymenbmmics 1o 0,7-0,8 °C/100 m,

67



OCTaBasCh MPUMEPHO Ha ogHOM ypoBHe A0 2019 r. MHpIMH coBamm, B Hadaje HAIIUX HAOOIEHUI
BBICOTHBIA TPAIMEHT CpeaHEll JIeTHeH TeMIieparypbl BO3AyXa OBIT HECKOJIBKO HIDKE TII00aIhbHOTO
cpenHero BeICOTHOTO rpaaueHTa (paseH 0,6 °C/100 M), 4To co3/aBaio ONPEACIEHHBIC YCIOBUS TasHUS
CHera M JibJa Ha JIEJHHUKAX, a MOTOM CYIIECTBEHHO 3TOT IPaJUCHT yBEIHUYMICS BABOE. DTO OOBACHSET
CYIIIECTBEHHOE TOHIKEHUE TEMIEPaTyphl BO3AyXa C BHICOTOM W COOTBETCTBYIOIIEE COKPAIEHUE TasHUS
B BepxHel gactu rop (MasmomoB u ap., 2012). MBI MOXEM HCIIOJB30BAaTh 3TH JAaHHBIC HE TOJIBKO IS
MeTa PacHoJIOKEHUs] METEOCTAaHIMK, HO W U aHaju3a CUTyauuu B paiioHe ['péH¢uopna, MOCKOIbKY
MEXIYy OaHHBIMH MO TeMIepaType Bo3ayxa Mo MeTeocTaHuusM bapeHuOypr u JloHruep aspomopt
nMeeTcs Xopomas cBsa3b (kodddumument gocroBepHocTd okojo 0,8). I[Ipu 3TOoM mpuBemeHHBIC TaHHBIC
OTHOCATCS K TEPPUTOPHSIM B CpPEAHEH YacTH OCTPOBa, CBOOOAHBIM OT JIbAa, KOTOPBIE XOPOIIO
MPOTPEBAIOTCSl CONHEYHOW paguanveil. AHAJIOTHYHBIE DPE3yNbTaThl, BEPOSTHO, OYOyT M JUIA paiioHa
I'péadumopaa, cBobomHoro orto mbma. Ho Ha megHMKax BBICOTHBIM TpagueHT CpeaHEH JeTHEH
TEeMIIEpaTyphl BO3AyXa JOJDKEH U3MEHATHCA ellé CHIbHEEe, TaK KaK MOBEPXHOCTh TAIOIIET0 CHera W JIbJa
He MPOrpeBaeTCs COJTHEUHON paaualeil 1 UMeeT MOCTOSIHHYIO HyJIeBYIO TeMiepaTtypy. EcrecTBeHHO, 3T0
HE MOIJIO HE CKa3aThCs Ha 0ajlaHCEe MACChI JIbJIa U BBICOTE I'PAaHUIIbI TUTaHU JeIHUKOB. B mepuon ¢ 2006
mo 2010 rr. moHMKeHne BHICOTHI TPAHUIIBI TUTAHUS TIPUBETO K (POPMHUPOBAHUIO 0OJIACTH aKKYMYJSIIUN
Ha JISTHUKaX B OKpecTHOCTAX | péHpropaa, koropas momHocThIo ucuesna B 2002—2004 rr. [Tocne 2010 .
BbICOTA I'paHULBI MUTAHUA HaydaJla MOCTCIICHHO IMOBLIIIATLCA, YTO OTPA3WJIO TCHACHIUIO Ha HEKOTOPOC
MoTeIvieHne KirMaTa B BepxHel wactu rop. K 2022 roxy BeIcOTa rpaHMIBI HUTAHUS IMOAHATACH 0
BbICOTBI 500—-550 M Hax ypoBHeM Mops. OnHako B 2023—-2024 rr. u3-3a 3KCTPEMAIBHO TEIUIBIX JIETHUX
CE30HOB IMPOU30LLIO PE3KOE MOBBILICHHE BBICOTHI IPaHHULBI NMuUTaHUs JeaHukoB a0 700-800 m Han
ypoBHEM Mops, x0T e€ 3HaueHune K 2024 r. emé "He mocturio 3HadeHwit 2003-2005 rr. Ha nmanHbIi
MOMCHT Mbl BUAUM JIBa ITHWKa MOBBIIICHUS BBICOTHI I'PaHUIBI ITIMTAHWA Ha JICAHUKAX, KOTOPLIC ITPOU3O0NIIN
B 2002-2004 rr. u mociae 2023 r., MeXAy KOTOPHIMH MPOU3OLLIO CYIIECTBEHHOE MOHUKEHUE BBICOTHI
rpaHulel muTaHusa. Ho sBisieTcs mu 3TO TPOSIBICEHHEM HEKOW NHUKIUYHOCTH B HM3MEHEHHWH BBICOTHI
rpaHUlbl IMTaHHUA BO BPpEMCHHU MOT'YT IMOKa3aTb TOJIBKO [IZUIBHGI\/'IIHI/IC HUCCJICAJOBAaHUA.

CpaBHEeHHE [aHHBIX [0 TEMIIEpaType BO3lyxa Ha MeTeocTaHUMH bapeHUOypr u xapakrepa
W3MEHEHUS BBICOTHI TPAHMIIBI MMUTAHUS JIEAHUKOB B OKPECTHOCTAX 3aynmBa [ p€Hdurops mokaspIBaeT, 4YTo
OHM HE COOTBETCTBYIOT JIpyr Apyry. I[losTomMy maHHBIE METEOCTAHIIUU MPSMO HE MOTYT OBITH MPSIMO
HUCIIOJIB30BaHbl A OIICHKH HWHTCHCHBHOCTHU TasAHUA JICIHHUKOB. BepOHTHO, HaI/IGOJ'Iee HaJACXKHO JIsd
OIICHKM TasHUS Ha JeJIHWKaX WCIIOJIb30BaHHE AaBTOMATHUECKUX METEOCTaHIHI, pPacIlON0KEeHHBIX
HETIOCPEJICTBEHHO B OacceifHaxX UCCIIEAYEMBIX JIETHUKOB.

Cnucok JuTepaTypsl

Masniwoos b. P., Casamiwozun JI. M., Conoevanosa H. [O. Peakuus nenHUKOB 3emiun
Hopnenmensna (apx. [Inunbepren) Ha u3meHenue kiumata // I[IpoOiieMbl ApKTUKH ¥ AHTapKTUKU.
2012. Bem. 1(91). C. 67-77.

Weather-stations of UNIS. URL: https://www.unis.no/facilities/weather-stations/  ([ara
obpamenus: 10.08.2025).

NONUTEPMUYECKWE NEAHWKU HA LUNULBEPTEHE B YCNOBUAX NOTENNEHUA KNUMATA
10. A1. Maueper, U. W. NaBpeHTbEB, A. ®. [NazoBckum
Wucruryt reorpaduu PAH, r. Mocksa, Poccnst

Ha [numbepreHe IMUPOKO paclpOCTPaHEHBI IOIUTEPMUYECKHE JICJHUKH, COCTOSIINE W3
XOJOJAHOTO W TEIUIOrO IbJa, YTO TMOJTBEpPXKIAETCS JIAHHBIMH HA3eMHOTO U BO3JIYIITHOTO
panuozonaupoBanus (Maueper, XKypasnes, 1985; Dowdeswell et al., 1984). Ux aucTaHIMOHHBIM
WHAWKATOPOM CITY>)KAT BHYTpeHHHH oTpaxkaromuii Topu3oHT (IRH), cooTBeTcTByromuii rpaHuiie Mexmy
CyXHM XOJIOIHBIM JIBIOM M TEIUThIM BopocoaepxkameM jpaoM (CTS) m rimybmre mzorepmbl 0 °C
(Maueper u np., 1985; Mauepert u np., 1992).
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Ha cesepe Lnuubeprena oO1ias cpeaHsis TONIIMHA TOJINTEPMUYECKHIX JIEAHUKOB cOocTaBseT 238—
586 M, U3 HUX BEpXHHU CIIOH XOJIOJHOTO JIbJ]a IMEET CPEIHIOI0 TOMMHHY — 12—360 M, a HIKHUI TETUTBII
ciorr — 15-230 m (Bamber, 1989). B 3amagnoit yactu Ilnumbeprena, Ha 3emie Hopaenmensaa, mo
JaHHBIM HazeMHoro paguozoHaupoBanud 2010-2013 rr. B 10 n3MepeHHBIX NOIUTEPMHUUECKUX JIETHUKAX
momaneio ot 2,1 1o 47,3 km? cpennss oOmas TonmuHa abaa coctasnser 30-107 M, a cpeHss TONIIUHA
U 00BEM XOJIOMHOTO U TEIUIOTo JbJa — COOTBETCTBEHHO 29—66 M, 15-96 M, 0,065—1,352 xm> u 0,0000—
1,352 kM?, 06umii 06bem Teruioro apaa — 4,672 km® (Maueper u ap., 2019). [lpu cpeanem copepskaHuu
BOJZIBI TEIUIOM JIbIY OKOJO 2%, 3TH JIEAHHKH 3UMOM HecyT B cebe or 18-10° mo 74660-10° M> xumkoii
Boxel. OmHako m Oosiee HU3KOe copaeprkanue Boabl, 0,1-1,6 %, m3MepeHHOE B BECCHHHM IEPHOI B
neaaukax @Opurbod u Xanc (Macheret, Glazovsky, 2000), MoxxeT ObITh JOCTATOYHBIM UCTOYHUKOM ISt
00pa3oBaHMsl MPWICTHUKOBBIX Hale[e W BHYTPU- U MOJICAHUKOBOTO CTOKA. Takue Hajeau W 3UMHUM
MTO/ITIETHUKOBBINM CTOK HEPEIIKO SIBISFOTCS CIEICTBUEM HAIMYMS TETJIOTO JIb/Ia, COAEPIKAIIETO BOY.

N3menenus kmuMaTa BIHAIOT Ha THAPOTEPMHUYECKYIO CTPYKTYPY JISTHHUKOB, OCOOEHHO B APKTHKE,
r7le TOTeMJICHHE MPOUCXOIUT OCOOCHHO OBICTPO. B 3aBUCHMOCTM OT COOTHOIICHHS MHTEHCHBHOCTH
MTOBEPXHOCTHOW aOJSAINH JISTHUKOB W TEMIIOB COKPAIIEHUS WX TEIUIOrO JICASHOTO spa, OHH (WKW HX
OTJIENbHBIE YYacTKH HWIW 00JacTh) MOTYT TPaHC(POPMHPOBATHCS B TOTHOCTHIO (IPEUMYIIECTBEHHO)
XOJIOIHBIC JICTHUKH, WIN K€ HA00OPOT, B TEIUIbIe JETHUKH. Takue TEeKyllue COBPEMEHHbIC W3MEHECHUS
TOJIIMHBI XOJIOJHOTO M TEIUIOrO JjbjJa 3a()MKCHPOBaHbI Ha psje JeaHukoB (Maueper u ap., 2019).
JlaHHBIE TTOBTOPHBIX PaTUOJIOKAIMOHHBIX U3MEPEHUH IMO3BOJIIOT BECTH MOHHUTOPUHT 33 M3MEHEHUSMHU
TOJILIMHBI XOJIOJAHOTO U TEIUIOTO JIbJA.

Tak, 3aMeTHbIE W3MEHEHUS TOJIIMHBI XOJOJHOTO M TEMJOro JibJa YCTaHOBJEHBI MO JaHHBIM
MTOBTOPHBIX PaUOJIOKAIIMOHHBIX W3MepeHnid Ha jenaukax Boctounstit ['péadwopa, @pursod (Maueper
u 1p., 2019) u Anpneronna (boprerk u nmp., 2019) Ha 3amage Hlnunoeprena. 3a mepuoast ¢ 1979 mo
2012 u ¢ 1999 no 2019 rr. cpenHss TONIMMHA 3TUX JICTHUKOB YMEHBIIUIACh COOTBETCTBEHHO Ha 13, 39 u
11 M, cpemHsist TONIIMHA XOJOAHOTO Jibaa — Ha 28, 87 u 8,8 M, CpenHss TOJMIIMHA TEIIoro Jbaa — Ha 14,
84 u 12,7 m. Ha nemnuke Cpennuii JloBeH Ha ceBepo-BocToke Ilmumbdeprena 3a mepuox ¢ 1990 mo
2006 rr. TpPOU30IIUIO OTCTYMMAaHUE BBEPX TEIUIOTO JICJASHOTO snapa mpuMepHo Ha 1150 M co cKOpoCThIO,
MPEBBIIAOIIEH CKOPOCTh OTCTYMAaHHUS $3bIKA, YTO MO JaHHBIM MOJICTMPOBAHUS MOXKET MPHUBECTH K
MPEBPALICHUIO JeAHUKA MpuMepHO yepe3 25 u 100 neT B nperMyIieCTBEHHO XOJOJHBIA U MOJTHOCTBIO
xononubiid neqauk (Willis et al., 2007). Ha negauke Xanc Ha rore [Inunbeprena, B nepuox ¢ 2003 mo
2009 rr. TOJIIKMHA XOJOIHOTO JibJa OCTaBajach OTHOCUTEJIBHO CTAOWILHOM, B mpeaeiax 91-87 M, a B
niepriont Mexxay 2009 u 2014 rr. 66110 OTMEUeHO 3aMeTHOE (Ha 47 M), €e YMEHbBIIEHHE BIUIOTh JI0 HCUYE3HOBEHHUS
ciost xonoaHoro nbaa. [lo manHeIM M3Meperuit (Jania et al., 2005), B TedeHne NByX HeAEIb, ¢ 23 UIOJS 110
7 aBrycta 2003 r., rnyouna CTS usmenunack tosbko Ha 0,1 M, HO 3a 8 MecsueB, ¢ ocenu 2003 1. 110
anpens 2004 r. ee riyOuHa m3meHwnach Ha 4,8 M. 3a nepuoxa ¢ 1999 mo 2021 rr. ruapoTepMudecKas
CTPYKTypa JIeHUKa B BepxHell dwactu obnactu abmsumu BecHOM 2007 1. ObuTa NBYXCIOWHOW C
COOTHOIIICHHEM TOJIIIUH XOJIOJHOTO U TEIIoro Jibaa 32/68) u 3a 14 et cMeHWIach MOYTH OJHOPOTHOM,
BILJIOTH JI0 TIOSIBJICHUS TEILIOTO Jibjia Ha moBepxHocTH jennuka (Kachniarz et al., 2025).

[lomoOHYI0  SBONIONHMIO  THIPOTEPMUYECKOW  CTPYKTYPHl  IOJIUTEPMUYECKUX  JICTHHKOB
MpelcKa3blBaloT W JaHHble MonenupoBanus (Blatter-Greve, 2015): moremneHue KiumMara MOMXKET
MPUBECTH K YACTHYHOMY M JIaXE TOJIHOMY OTEIUICHUIO WIIM BBIXOJAXHBAHWIO CPABHUTEIBHO TOHKHX
MOJIMTEPMUYECKIX JIETHUKOB M, CIIEJIOBATEIbHO, K M3MEHEHHWIO YCIOBHH Ha WX JIOXKE, MPOSBICHUIN
JUHAMUYECKOW HEyCTOWYMBOCTU (MOJABMKEK WM IyJIbCAIMK JIEAHUKOB), UX TUAPOJIOTHYECKOTO PEXHUMA.
JanpHeWnmii MOHUTOPYHT 32 M3MEHEHHEM TOJIUHBI XOJOJHOTO M TEIUIOro JIbja B MOJUTEPMHUYCCKHUX
JeHUKaX M WX MPOCTPAHCTBEHHO-BPEMEHHBIX W3MEHEHUH MOTYT O0ECIeYWTh JaHHbIE TOBTOPHBIX
PannoIOKaMOHHBIX U3MEPEHHUH, BHITIOJTHEHHBIX Ha MCCIICIOBAHHBIX paHee JEeJHUKAaX B pa3HbIX palloHax
MIOJIIPHOTO ¥ TOPHOTO OJICACHEHUSI.

Cnmcok JInTepaTypsl
Jlaspenmves U. U., [nazosckuii A. @., Mauepem FO. A., Mayxoeckuti B. B., Mypasves A. A.

3amacel jbaa B JieqHukax Ha 3emsie Hopaenmensaa (ILnuibepreH) u uMx HM3MEHEHHS 3a MOCJCIHUE
necsrunetys // JIEm u Cuer. 2019. T. 59, Ne 1. C. 23-38. DOI: 10.15356/2076-6734-2019-1-23-3178
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TPWU OECATUNETUA CEAUMEHTONOMMYECKUX UCCNEQOBAHWUA MMEW PAH
HA APXWUNENATE LWUMAUBEPTEH: PE3YNIbTATbI MOHUTOPUHIA (1994-2025 rr.)

H. 1. Mewepskos, I'. A. Tapacos
Mypmanckuit Mopckoit Ouonorunueckuit ”HCTUTYT PAH, r. Mypmanck, Poccust

Hccnenopanre 00bEMOB U XapaKTEPUCTHK OCaJI0YHOrO MaTepHalia, MOCTYHAIOIIEero BO (GhOpAbl U
Ha menbd apxwurernara [Inunbepren, npuBiekaeT BHUMaHHe YIEHBIX ¢ cepenHbl XX Beka. OCHOBHOI
[ETBI0 SIBJSUIOCh HM3yUeHHE MEXaHW3MOB MOOWIM3aIld{, TPAHCIOPTAa W aKKyMYJSAIHH TEPPUTCHHOTO
Marepuayia B YCIOBHSIX WM3MEHSIOMECHCS CEIUMEHTAIlMOHHOW 00cTaHoBKH. IImoHepckas pabora
10. A. JlaBpymmHa (1960-€ TT.) M0O3BONHIIA CO3/IaTh MIEPBYIO MOJIEIb JIETHUKOBO-MOPCKOHN CeTMMEHTAINN
B peruoHe i yerBepTuaHoro nepuoga. K 1983 rony nopsexckue uccnenoatenu (Elverhei et al., 1983)
C TIOMOIIBIO THAPOAKYCTHYECKUX  METOJIOB  BIEPBBIE KOJWYCCTBEHHO OICHWIH  CKOPOCTH
ocagkoHakoryienusi B Konrc-¢ppopne u Ban-Meiten-ppopae. K xonny XX-nauanmy XXI Beka
JANBHEWIINE WUCCIeA0BaHUs HOpBeXCkux komer (Svendsen, Mangerud,1997) ycTaHOBWIM TPSIMYIO
CBSI3b MEXIY KIIMMAaTHYECKUMH KOJICOAHUSMH W TPOIECCaMH OCAJIKOHAKOTUICHUS, YTO pa3BWio Ooee
paunaue uaen H. M. Ctpaxosa (1960) u I'. I'. Marumosa (1984) o BausHUN KiIuMaTa Ha TI00aTLHBIA
OKEaHWYECKUH ceuMeHToreHe3. Takum o0pa3oM, peleHue OJHUX 3aj1ad MOPOXKJIATI0 HOBBIE BOMIPOCHI,
yTITyOJisis MOHUMaHUE CUCTEMBI ceIuMeHTaIuu Ha apX. Llmumbepren.
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[MapamnensHo cotrpyanuku MMBU PAH paspabotanu netanbHyro MOJeNb 3BONIONUN 3amagHo-
Apxrudeckoro menbda EBpazuu B mo3gHe- W TOCTENETHUKOBBE (HEOTUICHCTOICH-TONIOIEH), YIEINB
oco6oe Baumanwue Llnudepreny (Tapacos u mp., 2000). B ux padorax moguépkuBaiack poib KINMaTa B
(hOopMHUPOBaHUH JOHHBIX OTJIOXKEHHUH, O0BICHINCH MEXaHU3MBI TOCTYIJICHNSI TEPPUTEHHOTO MaTepHaia
Y OTIHCHIBAIIMCH KOJIEOaHUS CKOPOCTH ceanMenTanui. B Hagame XXI Beka 3TH BHIBOABI OBLITH JOTIOTHEHBI
monbckuMu uccrenoBaresimu (Zajaczkowski et al., 2004; Zaborska, 2008; Szczucinski et al., 2009),
KOTOpPBIC OTMETHIIN U3MEHEHHUS COBPEMEHHBIX MEXaHU3MOB CETUMCHTAIIHH.

Taxum o6pazom, k Hauamy XXI Beka coxuiiach Hay4Has 0a3a, Mo3BoJaMBIIAs 0000IIUTE TaHHEIE O
4eTBepTUIHON ceauMenTanmn Ha Inmumnbeprene. OmHAKO MPOIECCH, MPOUCXOISAIINE B YCIOBHSIX
COBPEMEHHOTO MOTEIUICHUS] B ApKTHKeE, TpeboBanu Oojiee JeTalbHOro M3ydeHHs. sl pemeHus 3Tux
3amzau  MMBU PAH c¢ 1994 roga, Hapsgy c OWONOTHUECKUMH HCCIEIOBAHUSAMHU, Pa3BHBACT
CeIMMEHTOJIOTHYeCKoe HarpaBieHne. CeArMMEHTOJIOTHEUCKHE HWCCIEOBAHNS MOCBSIIEHB B IEPBYIO
ouepens aHAIM3y IWHAMUKH OCAJKOHAaKOIUIGHWS BO (bopAax W MPriIeAHUKOBBIX o03&pax (Koxww,
Tapacos, 2008), pekOHCTPYKIIMU JIMHAMUKH JICTHUKOB B TojoneHe (Tarasov et al.,, 2002), natupoBke
HamopHoro Bana yenHuka ['péa-bwopa (TapacoB, Koxwun, 2008), uM3ydeHHIO TOTOKOB OCAJIOYHOTO
BemiectBa (Tapacos, 2004), sctyapHoii 1 nenoBoii cenumenTanmu (Mermepsikos, Tapacos, 2016; Tapacos,
2010). OTu uccrnenoBaHUs JETJIM B OCHOBY nanbHedmmx pa6or MMBM PAH, nanpaBineHHBIX Ha
W3yYeHHE MEXaHHW3MOB W IMPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTEH OCaIKOHAKOIUICHHS IOCIe
Manoro nemamkoBoro mepuoma (MJIIL, 1300-1850 rr. H. 3.): CeANMMEHTAIIMOHHBIX IPOIECCOB B
sctyapHbiX 30Hax (popaoB u Oyxt Lmunbeprena (Meshcheryakov et al., 2021; Meshcheriakov et al.,
2024), B o03épax 3amamHoii mnepudepun 3emuin Hopaenmensna (Meshcheriakov et al.,, 2021;
Meshcheriakov et al., 2025), B pykaBax 3amuBa Uc-dwopa (HamsaroB u ap., 2025; MemepskoB u 1p.,
2025; WBanoBa, Ycsaruna, 2025), B mpommse Cryp-propa (Meshcheriakov et al.,, 2023), a Ttaxxke
TCOXPOHOJIOTHH 3arpsA3HEeHUs] JOHHBIX oTiokeHud (Namyatov et al., 2025). O6o0IIeHHEe STUX JaHHBIX
MO3BOJIMJIO OMHUCATh PEAKIUI0 CEIMMEHTAIIMOHHBIX TMPOLECCOB Ha KIMMATHYECKHE W3MEHEHUs
MIOCIIEIHETO CTOJIETUS, CBSI3aHHBIE C OKOHYaHHEM Malioro JIETHHKOBOTO TEpHoJa ¥ HACTYIUICHHEM
Kmmarnueckoro ontumyma coBpemeHHocTH (KOC), uTo mpuBeno CyliecTBEHHOW TpaHChOopMaluu
pexuMa ocagkoHakorieHus mocie 80-x romos npouuioro Beka (Meshcheriakov, 2025).

Takum o00pazoMm, TIpOBENEHHBIE WCCIENOBAHHUS TO3BOJIMIM  BBISIBUTH  3aKOHOMEPHOCTH
OcaJKOHaKOIIeHnsT B OacceiiHax apxwumenara llnmundepreH B mocieaHue cTojeTns — oT Maioro
JISAHMKOBOTO Tiepuojia 10 Kirmarndyeckoro ontuMyma coBpemennoctu. Pabotst MMBU PAH He Tonbko
MMOATBEPANUIIN CYIIECTBYIOIIME TIPEACTABICHHUSI O B3aUMOCBS3M KIMMara H CEIUMEHTAllUd Ha
[lImubeprere, HO © CYIIECTBEHHO [IOTIONIHWIM WX KAYECTBEHHBIMH W  KOJWYECTBEHHBIMU
XapaKTepUCTUKAMH, YTOUHHB MEXaHU3MBbI TI03/JHETOJIOIICHOBOHN CEIMMEHTAIINH B MIEPUO]] KIIUMATHYSCKUX
KoneOaHuil cybOaTiiaHTHKa. BBIT OmnmcaHO sIBJIGHWE OTKIMKA CEIUMEHTAllMd Ha KIMMaTH4ecKue
W3MEHEHHE B Pa3IMYHBIX OacceifHaxX apxurelnara, KOTOPBIH MPOCIEKUBAETCS C MOMEHTa OKOHYAaHUS
MUJIIT 1 uMeeT COBPEMEHHYIO TEHACHIIMIO Pa3BUTHS.
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OKEAHONOM'M4YECKUE NCCNEONOBAHUA COBMECTHO
C YHUBEPCUTETOM UNIS (UNIVERSITY CENTER IN SVALBARD)

E.T. Moposog', A. B. MapuyeHko?, C. B. Mucapes!

"Mucruryr okeanonoruu um. I1. 1. Hlupmosa PAH, r. Mocksa, Poccust
2Cpanbbapackuii Mmexaynapoansiit yausepcuret (University Center in Svalbard, UNIS), r. Jlonriiup, Hopeeruns

CoBmectrbie paboTel ¢ YamBepcuteroM UNIS mpoBomsarcs ¢ 2008 r. K cokameHuto, MoJIeBbIC
pabotsl 3akoHumIHch B 2018 1. PaboTer mpoBomminck B ¢uopmax Bam-Maiten u Temmen, a Takke B
bapeHueBoMm Mope 0Okoi0 ocTpoBa XomeH. M3ydancs BHYTpeHHU NpunusB B bapeHLieBOM MoOpe U B
¢uopnax noxo npaoM. IlokazaHo, 4TO HECMOTPSI HAa HOBCEMECTHO IIPUHUMAEMOE yCIOBHUE, YTO Jel — 3TO
TBepIasi KpbIIIKA, JEIIHOM IOKPOB KOJleOJieTcs MOJ BO3IEHCTBHEM BHYTPEHHUX BOJH. MccnenoBaHa
BOJIHA I[yHAMH, TEHEpUpOBaHHAas MOJBIKKOW Jseanuka B ¢uopae. IlpoBenmeHsl wu3MepeHUs
MepeoxJIaKIACHHON BOJBI OKOJIO JieqHuKa. [IpecHast Boja BITEKaeT U3-TOA JISAHUKA U TI0TagaeT B Oosee
XOJIOJHYI0O MOpPCKYI0 Boay. MccnemoBaHo TedeHne B Hezamep3alolieM kaHaie B Quopne Ban-Maiien.
[IpoBeneHs! U3MepeHus] MPUIMBHOTO T€YEHHsI B MEJIKOM pyciie (1 M) Moo JIbJOM, KOTOpOE JEKUT Ha
MenKoBojIbe. OTIeHEHBI MapaMeTphl CEHIIeBBIX KoJeOaHui B JIaryHe, COeTMHEHHON ¢ (PHOPIOM KaHAIIOM.

TPEHAbI U3AMEHEHUA TEMMNEPATYPbI MOBEPXHOCTHbBIX MOPCKWUX BOJ, OMbIBAIOLLIUX
APXWNENAT LUNWLIBEPTEH 3A NMOCNEAHEE CTONETUE

A. A. HamsaToB

Mypmanckuit Mopckoit 6uonorudeckuit uactutyr PAH, r. Mypmanck, Poccus
Alexey.namyatov.a@gmail.com

JlaHHOE€  WCCleqOBaHUE  AHAIM3UPYET W3MEHEHHMS  TEMIIEpaTypbl ITOBEPXHOCTHBIX  BOJ
(0-20 ™), omeiBaromux apxunenar Inundepren, B neproa ¢ 1920 o 2022 roasl. [lomyueHHsle qaHHBIE
CPaBHHUBAIOTCS C TPEHAaMHU TJI00albHON TeMIiepaTypbl ToBepxHOocTH MupoBoro okeana (GST) wu
Ceseproro mnomymapus (NH), a Takke ¢ JaHHBIMM METEOCTaHLUMH apxumenara. TemmepaTypa
noBepxHocTH okeaHa B CeBepHoM mosymapuu ¢ 1965 r. m mo Hacrosimiee Bpemsi pocia ObicTpee
(BeIpocia Ha +1.02 °C), yem B cpenneM o MupoBomy okeany (Ha +0.82 °C). Llenu uccnenoBanus:

1. OuenuTth U3MEHEHuUs Temreparypsl Boa Bokpyr Lnuubeprena.

2. CpaBHUTH 3TH TEHJCHLIUH C TTI00aJIbHBIMHA U PETHOHAIBHBIMHU TPEHAAMHU.

JdanHble 1 MeToabI. VC0Ib30BaHbI IaHHBIE:

¢ [100anbHOI TemnepaTypbl oBepxuoctu Muposoro okeana GST (Climatic Research ..., 2024);

e HaGmopenuii in situ (NCEI WOD 1920-2024 rr.) 3a Temneparypoii Bokpyr Llnuubeprena
(NCEI, 2023);

e Tpex mereocraniuii bapenuoypr, Jlonriiup, Hro-Onecynn, Mc-¢pwopn (Demin et al., 2020;
Monthly mean ...).

3HavyeHus: TemiepaTypbl Boabl in situ B cnoe 0—20 M (MIOHb—CEHTSIOpb) MHTEPIIOIUPOBAIICH B
y3uel ceTku 0.1° mo mmpote u 0.5° mo monrote (Bcero okomo 2020 Todek) W OCPETHSUIHCH 3a 5 JIeT.
PaccunteiBanmch cpeanue B3BemeHHbIe 3HadeHUs (Hamstos, 2024) mns Bceii akBatopuu (Allw) u ee
qacrer (Ww, Nw, Ew) (puc. 1). CBs3p Mexy TeMIepaTypoil BO3/1yXa M BOJBI OIEHEHA C ITOMOIIBIO
koa¢¢unmenTa ayBcTBuTenbHOCTH 00 (Manaxosa u Enmcees, 2024).

PesyabTaThl.

1. TpeHasl moTemyieHusi: ISl TeMIepaTypbl BO3AyXa M BoAbl (Kpome paiioHa Nw) BbISBICH
3HAYNUTENILHBINA NOJOKUTENBHBIN JnHeHbI Tpena (T1) 3a nepuox 1908-2024 rr. (puc. 2). Temneparypa
BO3/IyXa JIJIsl BCETO paccMaTpuBaeMoro paiioHa moseicuiach Ha 1.99 °C, Boasr — Ha 1.06 °C. Ha 3amagHoi
akBatopun Ww HalOmiojaeTcs Mpolecc, KOrha TeMmIeparypa BO3AyXa pociia MeIjIeHHee, dYeM
TeMneparypa Bojsl 1.97 n 2.95 °C cooTBETCTBEHHO.
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Puc. 1. Apxunenar lInunbepren u ombiBatomiye Bojbl. KpacHble CTpeikH — HMOTOK ATJIAHTHYECKHX BOJI.
Cunue ctpenku — xonoansie Tedenus (I1o: CoBpeMeHHOE COCTOSIHUE . .

., 2020). KpacHble TOYKH — TOUKH UHTEPIIOJISIIHH.
KpacHsle kpecTsl —

MeTeocTaHIuu. KpacHsle TMHUM — TpaHUIlBl pacuETHBIX akBaTopuil (Ww, Nw, Ew)

1) TpeHapbl TeMNepaTypbl BO3AyXa b) TpeHAapl TeMnepatypobl BOAbI

0.6 0.330 0.7 0.624
5 05 -2 47 0.6
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Longyearbyen Barentsburg Ny-dlesund Tl mT2

Puc. 2. Jluneitnpie TpeHns! T1 u T2 Ha Mereocrannmsx apxunenara llmumdepreH (a) U Ha aKBaTOPHIAX,
OMBIBAOIIUX apxumnenar (6)

2. Ko3(punmeHT 4YyBCTBHUTEJBHOCTH: U1 Bceil akBaTopuu U Bcero mnepuoaa (1908-2024)
koaddurment o coctasu 1.88 (1 °C moremnenus Boasr cooTBeTcTBOBajo 1.88 °C moTerieHus Bo3ayxa).
Opnaxo s neprona 1976-2024 rr. 3navenune o cHU3WIOCH 10 1.05.

3. H3meHeHue pexuma Termionepenaun: Beicoknii koapduument o B Hauame XX Beka,
BEPOSITHO, ObUI BBI3BaH OoJiee BBICOKOHM JIEMOBHTOCTBIO, KOTOpas 3aTpyldHsUla Iepegady Temia OT
aTMocdepsl K okeany. CokpallleHHe IUIOLIaay JEeJOBOro MOKPOBa B MOCIEIHHUE NECSTUIIECTHS MPUBEIIO
CHCTEMY K COCTOSIHHIO, OJIM3KOMY K PaBHOBECHIO, TJie Terlonepenaya crana oonee 3GGEeKTHBHOM, YTO
0OBSICHSICT CHIDKEHHE O 1O 3HAUEHH, ONM3KHUX K 1.

[IpoBeneHHBIN aHaNU3 MOATBEPKAAaeT WHTCHCHUBHOE IMoTeruieHHe B perunone llnumnbeprena.
CKOpocTh pocTa TeMIlepaTypbl BOJBI TOBEPXHOCTHOIO cJosi B 2 pasa Obictpee, yeM B CeBepHOM
nonymrapud  MupoBoro okeaHa. l3meHeHue Kod(p@UIMEHTa YyBCTBHTEIHLHOCTH YKa3blBaeT Ha

(bYH,Z[aMGHTaIIBHBIﬁ CABUT' B CUCTEME OKCaH—aTMOC(bepa, BO3MOJKHO BBI3BAHHEIN COKpallICHUEM IJIoaan
MOPCKOTO JibAa.
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MOPCKWE XONOAHbIE BTOPXEHUA
HAl MOPAIMW POCCUWCKOW APKTUKM: KNUMATONOT 1S,
CBA3b C KPYNMHOMACLUTABHBIMU NPOLIECCAMWU,
OBJIAYHO-PAOUALIMOHHBIE XAPAKTEPUCTUKN ATMOC®EPDI

A. W. Hapuxnas', A. B. YepHokynbckuin'2, M. I". Aknepos!, U. A. Penuna’
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B cBs3u ¢ Tno0anbHBIM MOTEIUIGHHEM BO MHOTHMX PETHOHAX 3EMHOTO Imapa MpOHCXOMAST
3HAYUTENFHbIC U3MEHEHHS B PACIIPEJISIICHNN PaJMallMOHHBIX TIOTOKOB W TIOTOKOB TEIUIa W BJIAard MEXIy
OKeaHOM U aTMocdepoil. B yacTHOCTH, Takre M3MEHEHHsT 0COOEHHO 3aMETHBI B APKTHYECKOM pPETHOHE.
BapentieBo Mope, siBistonieecs: OHUM U3 KITFOUYEBLIX PETHOHOB B3aMMOJICHCTBUSL APKTUKU CO CPEIHUMHU
LIMPOTaMH, CIYKHUT OYaroM JJisi MOPCKHMX XOJIOAHBIX BTOpKeHHMH (marine cold-air outbreaks, MCAO:s).
OTH SBIEHHS XapaKTEPU3YIOTCs OBICTPON aJBEKIIMEH XOJIOAHOTO BO3AyXa M OKa3bIBAIOT CYIIECTBEHHOE
BIIUSIHUE Ha MeTeoposioruueckue U Jjienosbie ycimoBus (Kolstad E. W. et al., 2009), Bxitouast kpaitne
HEOJIarONPHUATHBIE TOTO/IHBIE YCIOBUS (pe3KOe IOHIKEHHE TEeMIIepPAaTyphl, TOPBIBBI BETPa, CHILHBIC
CHETOMa/Ibl), B TOM UnCIie U B paiione apxunenara Llmunoepren (Kirbus B. et al., 2023). Habmonaemblie B
MocJeTHIE JeCATWIECTHS W3MEHEHHs KIMMara B ApKTHKE BIHAIOT HAa HHTEHCUBHOCTh M YacTOTY
MOBTOPSIEMOCTH MOPCKUX XONoNHBIX BropxkeHmit (Narizhnaya A. et al., 2020). H3meHenue
XapaKTEePUCTUK BTOPKEHUH MOXKET OBITH CBS3aHO B TOM 4YHCJIE C HM3MEHEHHEM LHUPKYJSIMOHHBIX
pexumoB (Hapmwxknuas A. W. u np., 2022). [Ipu 3TOM HEKOTOPBIE UCCIICIOBAHUS MTOKA3aJIN, YTO TCHACHITHH
skcTpemanbHeIX MCAOQO He 0053aTelhHO CIEAYIOT 3a JOKAIBHBIMHA TEHACHIMSAMHU CPEIHEH TeMIepaTyphl.
HecmoTpsi Ha umeromuecs HCCIeAOBAaHUS XOJOTHBIX BTOPXKEHUH, 3TO SIBJIEHHE H3YYEHO JOCTATOYHO
ciabo — B 0coOeHHOCTH TpaHcopMauusi 00IadHO-paJMallMOHHBIX XapakTepucTHK Bo Bpemsi MCAO
(McCoy L. L. et al., 2017, Narizhnaya et al., 2024). J{1s1 pa3BUBaIOIIMXCSI PETHOHOB POCCUHCKOTO ceBepa
W3MEHEHWE WHTCHCUBHOCTH WJIM TIOBEIEHHS OCHOBHBIX T'HMAPOMETEOPOJIOTHUYECKHX XapaKTepUCTHK,
cBs3aHHBIX ¢ MCAQO, MOXKET MIPUBECTU K 3HAUYUTENBHBIM TPYIHOCTSM.
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B pamkax nmaHHO# paboThl HAa OCHOBAaHMM Pa3lWYHBIX JAHHBIX, BKIIOYas AaHHBIC PEeaHATU30B,
CITyTHUKOBBIX M HA3€MHBIX HAOIIONEHWH, MCCIEOBAHBI PA3IMYHBIC aCHEKTHI, CBS3aHHBIE C MOPCKAMHU
XOJIOAHBIMHA BTOPXKCHUSMH HaJ 3amagHbiM OacceiiHoM Poccwmiickoit Apktuku (coobrtuss MCAQOs Ovln
ompeniesieHHl Ha OCHOBe M-WHIEKCA, pacCYMTAaHHOTO 1O JaHHbBIM peaHanu3a ERA-Interim).
[Ipoananm3mpoBaHa MPOCTPAHCTBEHHO-BPEMEHHAS CTPYKTYpa XapaKTEPUCTHK XOJOIHBIX BTOPXKEHHWH 3a
mepuon ¢ 1979 mo 2018 1. s OIEHKM MaKpo- M MHKPO(PHU3NYECKHX IapaMEeTPOB OOJIAKOB, HX
palualMOHHBIX CBOWCTB, a TAKXE 3aBHCHMOCTH OT KOHIEHTpPALMM MOPCKOTO JIbJla U XapaKTEPHCTHK
WCXOJHON BO3IYIIHOW MacChl ObLIM UCHOIB30BaHbl ciyTHUKOBBIC AanHble CERES u MODIS 3a nepuon
2001-2018 rr. B wacTHOCTH, paccMOTpEeHBI paawanmuoHHBIC 3PdekTh 001akoB. Takxke, MO TaHHBIM
CIYTHHKOBOTO 30HAMPOBAaHHS HM3ydeHa TpaHCopMaius 0O0JauHO-PaJHallMOHHBIX XapaKTEPUCTHK HPU
pasBUTHM HanOoJee MHTEHCHBHBIX XOJOIHBIX BTOpKeHHMH B bapenineBom mope. [IpoanammsmpoBana
CBA3b XApaKTEPUCTHK XOJIOAHBIX BTOPXKEHHHA C WHUPKysimueld atmochepsl (BETPOBOW PEXHUM,
[UKJIOHWYECKasl AaKTUBHOCTh), BEIYIIUMH MOJAaMH KIMMAaTHYECKOW W3MEHYHBOCTH, CBOWCTBAMHU
MOJCTUJIAONICH MOBEPXHOCTH (TeMIIEpaTyphl IOBEPXHOCTH OKeaHa M KOHIIEHTPAIMH JIEJOBOTO MOKPOBa),
CBOMCTBaMU HayalbHOW BO3YIIHON MAcCCHI.

BBuTO BBIABNIEHO CTATHCTHUYECKH 3HAYMMOE COKpAIEHHE MOBTOPSIEMOCTH XOJOTHBIX BTOPKEHHUH B
I'pennanackom, HopBexxckom u bapeniieBom mope 3uMoi W mosgHed oceHbio (Ha 5 %) u ycuiieHue
BecHOM (Ha 5—6 %). [Ipu 3TOM MakCUMyM B TOJJOBOM XOJi¢ OTMEUYEH B SHBape, KOrJa MOBTOPSEMOCTh
BCEX BTOp)KeHUM nocturaer 49,6 %, T. e. KaxIplii BTOPOH AEHb B PErHOHE HAOIIOAAETCS XOJOJHOE
BTopkeHue. [lomydeHo, 4ro mo Mepe TpaHcopManyy BO3AYITHONH MacChl BHYTPH XOJOAHOTO BTOPIKEHUS
BJIOJIb TI0 TIOTOKY (OT KPOMKH JibJia) Oay1 oO0Ied O0JIAYHOCTH YBEJIMYHBAeTCS B cpeaHeM Ha 5—13 %
(B BenMMYMHAX AHOMAJIMI), KOJIMYECTBO OOJAKOB HIDKHEIO sipyca mpH 3ToM BospactaeT Ha 20-25 %;
AQHOMAJIMM BOJIO3anaca OOJIAKOB HIDKHErO spyca M3MeHsIoTCs oT 30-50 1M OKOJIO KPOMKH JIbJA JI0
130-150 r'mM? y moGepexbss. Ha OCHOBE PErpecCMOHHOIO aHaaM3a IOKa3aHO, YTO POCT TEMIEPATyphI
noBepxHocTH bapeHneBa Mopss Ha | Tpamyc NOPUBOJUT K POCTY JUTMHHOBOJIHOBOTO 00JayHO-
pamuanronnoro s¢dekra Bo Bpems MCAOs Ha 6,1 Br M2, HukHeit o6naqHocTy Ha 6,9 % U yBeIHUESHUIO
BIIArOCOJIEPKaHKs B o6nakax Ha 9,4 r-m~. B cBOIO 04epenp, yaaaeHne KpoMKH Jibaa Ha 100 KM npuBoauT
K YBEJTMUEHHUIO KOJMUECTBA 00IaYHOCTH HUXKHETO sipyca Ha 3,8 % 1 MOBBIMICHHIO COJICPKaHUS BOJSTHOTO
napa B HWDKHEH 00Ja4HOCTH Ha 5,7 r'M™~2.

[loka3aHo, 4TO BbISIBJICHHBIE H3MEHEHUs XapakTepucTuk MCAQO cBs3aHbl B TOM YHCIE C
W3MEHEHUEM HUKIOHMYECKOH aKTUBHOCTH B PETHOHE, a UMEHHO — C OcliabJIeHueM IIUKJIOHOB B 3UMHUI
nepuoa W uHTeHcudukanmeld B BeceHHUH. [lpu 3TOM, OOJBIIMHCTBO IMKIOHOB, B THUTY KOTOPBIX
(hOpMUPYIOTCSI CHIIbHBIE BTOPKEHHS, 3apOKIAOTCS HEMOCPEACTBEHHO HaJ bapeHIeBEIM MOpeM WM
3ananHee, Haj padoHamu CeBepHod AmnaHTukd. [lomydeHOo, YTO B MOJOXHUTENbHBIE (asbl
CeBepoatriaHTUYECKOTO KoyieOaHUsI U ATIAHTHYECKOTO MYJIbTUACCATUIETHErO KOJIeOaHHUA ClIeqyeT
OXKHJATh OCIA0JICHUS XOJOTHBIX BTOP)KEHUIH M YMEHBIICHHS WX WHTEHCHBHOCTH, a2 B OTPUIATEILHYIO —
HaoOopot (koadduimentsl koppensiiuu coctapisitor —0,17 u —0,25, cooTBeTcTBeHHO). BbIsSBIICH
OTpUIATENbHBIN  OTKIMK XapakTtepuctTuk MCAO Ha UW3MEHEHHE TMONyIIapHOW TeMIlepaTypbl
(koo dumment xoppensium B cpeaHem —0,4), T. €. MOXKHO OXHUAATh yMEHBIICHHE WHTEHCHBHOCTH
XOJIOJTHBIX BTOPKEHHH TPHU OOIeM YBETHYEHUH TEeMIepaTyphl BO3IyXa (OTpHUIATENbHAs KOPPEISIns
TaKXe MOJTy4eHa JUIS CBSI3U XOJIOJHBIX BTOPYKEHNUH ¢ MPUTOKOM TETION BOJIBI U3 ATIIAHTHKH).
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ABYCTBOPYATbIE MOJTIOCKA ®bOPAOB APXUNENATA WNULBEPTEH

A. 3. HockoBuy

MypmaHckuit MOpckoit Omnonormueckmii nHCTUTYT PAH, T. Mypmanck, Poccus
alyona.nosckovitch@yandex.ru

Apxunenar IlInundepren pacroioxkeH B UIeTb(QOBOW 30HE HA CTHIKE B3aWMOJCHCTBUS
aTIAHTUYECKUX M apKTHYECKUX BOA. ['MIOpOIOruyecKuil pexxuM ero 3aiuBoB U (boOpAOB (HOpMHUpYETCS
o1 Bo3zelicTBueM TEIIBIX Box 3amagHo-llInumbepreHckoro TedeHns, 0COOEHHOCTEW JOHHOTO penbeda
Y BIUSHUEM BBIBOJHBIX JeAHUKOB (Matumos, 1984; Mutses, ['epacumona, 2003; MutsieB u ap., 2005;
Tapacos, 2009). Uc-propa, onuH 3 KpymHEUIINX (HHOPIOB 3aMaHOTO MOOEpekbsl OCTPOBa 3armaaHbIi
[nunbepreH, B 10)KHOM yacTu 3alKBa y BbIXOJAa B I'peHIaHICKOE MOpE BKIIIOYAET B CBOIO AKBATOPHUIO
I'p€u-ppopa, KOTOpHIH UMEET CBOOOHBIN U JOCTATOYHO aKTHUBHBINM BOJIO- U JIGAOOOMEH C OTKPBITON YacThIO
HUc-propna (sanos, XKXypasckwuii, 2010). OcobeHHocTr ruponoruueckoro pexunma ¢propaos Lnunbdeprena
OTIpeleIIIeT MHTEPEC K UCCIEOBAHUIO 3aKOHOMEPHOCTEH paclpeaeieHus 34€Ch JOHHBIX OPIraHU3MOB.

JIBycTBOpUaTble MOJUIIOCKM — OJAHA, W3 Hauboiee MIMPOKO PAacIpOCTPAHEHHBIX, OOTaThIX IO
KOJINYECTBY BU/IOB, YHCIICHHOCTH M OMOMAacCe TPYII MOPCKHUX KUBOTHBIX, HEPEIKO UTPAIOIINX BEAYILYIO
pOJb BO MHOTMX AOHHBIX OHOLEHO3aX, YTO JeNaeT MX YHOOHBIMH OOBEKTaMHU Ui HCCIEeJOBAaHHN
(DensikoB, 1986). llenmpto nmaHHOW pabOTHI SBISIICS aHAIM3 BUAOBOTO COCTaBa, KOJMYECTBEHHOTO
pacrnpenenenust 1 Ouoreorpaguueckoil CTPYKTYpBI IByCTBOPUATHIX MOJITFOCKOB BO (DbOp/IaX apxurernara
Inunoeprex.

Marepuanom MocIyXWiIH NpoObl 3000eHTOCa, OTOOpaHHbIe B Xo4e 3Kkcneauuuu Ha cynHe HUC
«JlanbHue 3eseHib» B HOsOpe—nekadpe 2021 roxa B paiione apxunenara [lInunoOepren: B 3anuBax Hc-
¢vopa u 'péu-propa. OTOOp OEHTOCHBIX MPOO MPOU3BOIMICS JHOUYEpHareneM BaH-BuHa ¢ momaapo
zaxsara 0.1 M? B 3-kpaTHOi1 noBTOpHOCTH. Beero oTo6pano 54 mHodepnarenbHbIX Ipob Ha 18 craHuusx:
5 crannuii — B I'pén-dropae u 13 crannuii — B Uc-ppopue. [myObuna oT6opa mpobd B 11e10M BapbHpoBalia
ot 48 110 290 M. ['pyHT npombIBaiics uepe3 KarpoHoBoe cuTo ¢ sueeit 0.75 mM. [Tocie mpoMBIBKH TPOOBI
obutn 3adukcupoBansl 4 %-M pacTBopoM (popManuHa, Janee COPTHPOBAHHbIE MPOOBI MEPEBOAWIH B
75 %-ii pacTBOp ATWIOBOrO crnupra. Y OTOOPaHHBIX JIBYCTBOPYATBHIX MOJUIIOCKOB ObliIa HpOBEICHA
TaKCOHOMMYECKas uiacHTH(UKaus 10 Buaa. [ KakIoro BHIa ONPEICSIISIIN YUCIECHHOCTh (9K3/M?) U
ouomaccy (r/m?).

B xone nccnenoBanuii Obu10 HAEHTUPUIMPOBAHO 24 BUA IBYCTBOPYATHIX MOJUTIOCKOB, OTHOCSIIIXCS
K 11 orpsymaMm. OCHOBY TaKCOHOMHYECKOTO Pa3HOO0Opa3usi COCTaBHIIM npeacTaButenu orpsiaos Cardiida,
Carditida 1 Nuculanida. MakcumansHOE YUCIIO BUIOB 3a(hMKCUPOBAHO Ha cTaHWU 10 B KyTOBOW YacTw
3aquBa [péH-ppopa. B 1menmom, Owuoreorpaduueckas CTPyKTypa JABYCTBOPYATHIX MOJUTIOCKOB
MpeacTaBieHa MATHIO IPYNIaMy, ¢ a0COITIOTHBIM IOMUHUPOBaHUEM OOpeanbHO-apKTHYECKHUX BUIOB.

Cpenu oOHapyxeHHbIX B ['pEH-(Qbhopae BHIOB JIMAUPYIOIIEE MECTO MO YaCTOTE BCTPEYACMOCTH
(100 %) 3anumaer OopeanbHO-apKTU4eCKUW BUA Nuculana pernula, KoTopblii ObUT OTMEYEH Ha BCEX
cTaHUMsAX. Bropoe MecTo 3aHMMaroT Takue OopeajbHO-apKTHYecKHe MOJUTockH Kak — Ciliatocardium
ciliatum, Ennucula tenuis n Serripes groenlandicus (80 %). B Hc-dppopne, xapaxrepusyromemcs
OONBIMUMHU TIIyOMHAMU U, KakK CJEICTBHE, Oojiee OCTHBIM BHIOBBIM COCTaBOM, JOMHHHUPOBAI
OopeanbHbill BUA Yoldiella lenticula (80 %).
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JBycTBOpuaThle MOJUTIOCKU Lyonsia arenosa, Macoma moesta w Thracia myopsis ObUH
3aperuCTPUPOBaHBI SAUMHUYHO B 3asnBe [ pEH-PBOP/I, a TaKKe MOJUTIOCKHU Kak Astarte crenata, Dacrydium
vitreum, Hiatella arctica — B 3amuBe Uc-drop.

KonuuecTBeHHBIC MOKAa3aTeM JBYCTBOPYATHIX MOJUTFOCKOB Pa3iIMYalnCh MEXIY aKBATOPHUSIMH.
Cpennsis  umcneHHocTh B ['péH-Propme (24.1£10.8 »ox3/M?) mpeBbimana TakoBylo B Hc-dpropme
(15.6+3.6 3x3/M?) pu auanazoHax 3.3—63.9 sk3/M? u 4.2—51.7 9K3/M? COOTBETCTBEHHO.

Kontpact B 3HadeHusx Ouomaccel ObUT emie Ooyiee BeipakeHHbIM. B ['péH-dropme Omomacca
BapbupoBasia ot 12.1 1o 56.9 r/m? (cpennee 33.9+7.8 r/m?), Torma xak B Uc-propiae eé pacnpenencHue
XapaKTePU30BAIOCh KpaitHeil HeoqHOpoaHOCTRI0 — OT 0.3 mo 85.7 r/M%. XOoTS Ha OOJBITMHCTBE CTAHITHIA
9TOro 3anMBa Ouomacca He mpeBblmana 5.0 1/M?, perucTpanus €AWHCTBEHHOTO 3K3eMIUIIpa
Ciliatocardium ciliatum c Ouomaccoil 85.7 r/mM*> Ha cTanumu 21 mpuBeia K 3aBBILEHUIO CPETHETO
apupMerndeckoro 3uaueHus no 10.5+6.3 r/m?. BapeupoBanue 6nomacce! ot 0.3 go 11.8 r/m? (cpenuee
4.2+1.04 r/m?) Gonee 0OBEKTUBHO OTPaXKaeT yCIOBHs Ha OoJbieit yacT akBatopun Mc-dropaa.

AOCOIOTHBIE MAaKCUMYMBI YHCICHHOCTH M OMOMAacchl ObLTH 3a)MKCUPOBaHBI Ha craHiuu 10 B
kyToBOW uacth ['péH-pbopna. BhIABICHHBIE pa3nuyus B paclnpelelicHHd Manako(ayHbl MEXIy
3aJIMBaMH, TIO-BUIMMOMY, OOYCIOBICHBI KOMIUTEKCOM (hakTopoB. [ToBBIIIIEHHOE BHIOBOE pazHooOpa3ue U
KOJINYECTBEHHBbIC TIOKazaTend B ['pEéH-Qpopae CBs3aHBI C MCEHBUIMMU TIIyOMHAMHU M BIHSHUEM
JICJIHUKOBOM ceAMMEHTaluu. VHTCHCMBHOE TasHUE JICIHUKOB B €ro KyTOBOH YacTH oOecreunBaeT
MOCTYIUICHUE B BOJy MUHEPATBLHOW B3BECH W MOPEHHOrO Martepuana, uto (Gopmupyer cnenupuveckue
YCIIOBHUSI OOUTaHMS IS PsiJia BUJOB (PHIIBTPYIOIIMX CECTOHO(AroB U COOUPAIONINX NETPUTO(PATOB, TAKUX
kax Parathyasira equalis. B Uc-bropae Oosiee 0JHOPOIHBIC TIyOOKOBOIHBIC YCJIOBUS OINPEACISIOT
JIOMUHHUPOBaHHUE BUJIOB, aJIAITHPOBAHHBIX K CTAOUIILHBIM IPYHTAM M HU3KUM TEMIIEPATYPaM.
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I'péudropaa, paseépuyThl usmepenus Ha nenuukax (Tpowunkuii, 1975). C 1965 mo 2008 rr. EBrennii
MaxkcumoBuY 3uHrep 6eccMeHHO PyKOBOIWI 3kcremnnmen (~44 roma), obecrieunBas OpTraHU3AIMIO,
moructuky u B 1990-e rogsr camo ee cymectBoBanmne (Hayka na [lnumbeprene, 2009; 3unrep, 2018).
Vxe B 1970-e roasl skcneaunusi cOpMHUpOBaNa PsIbl HAOMIOACHHH IO CTPOCHHUIO, PEXKUMY H
KOJIeOaHHMSAM KITIOYEBBIX JICAHHKOB; CHHTE3 MpeACTaBiIeH B MoHorpadmsax «OneaeHenue llmumbeprena
(Cpampbapma)» u «'msmmonorus Ilnumndeprena», KoTopsle 3adUKCUPOBAIN TEPEXOJT OT Pa3BEIOTHOTO
3Tama K CHCTEMHBIM QHU3HKO-reorpaduueckum uccneaoBanusam (Tpouukui, 1975; Kotnsakos, 1985).

C xonma 1960-x romos B MI' PAH akTuBHO pa3BuBaroTCs Treodu3nyeckrne METOAbl (aBUa M
HazeMHasl PaAMOJNOKAIWs, TPAaBUMETPHSA, TEPMHUYECKHE H3MEpEHUs), IO3BOJHBIINE ETAIN3HPOBATH
BHYTPUJICTHUKOBBIE CTPYKTYphl M YTOUHHTH OallaHC Macchl psiia «OMOpHBIX» JeaHukoB (KoTiskos,
Maueper, 2016). B XXI Beke 3akpenunach MeXAUCHUILUIMHAPHOCTD: AUCTAHIIMOHHOE 30HIUPOBAaHUE U
reonH(OPMAITMOHHBINA aHATN3 OTIOJHIIJINCH UCCIEIOBAHUSIMI CHE)KHOTO ITOKPOBA, MEP3IIOTHI U TIOYB Ha
npuienHuKoBBIX Teppuropusx (Ilmakma u  gp., 2013; Ocoxwun, CocHoBckmif, 2016; OcokwuH,
Cocnosckwit, 2021; TumkoB u ap., 2015, 3a3oBckas u ap., 2022).

KittoueBbie KOMM4YeCTBEHHBIE PE3YIBTATHI MOCIECAHUX NECATHICTHH 10 TISIHOIOTAN BKIIOYAIOT!

1) Pacnipenenenue X0I0qHOTO U TEIUIOTO JbAa B IeAHUKaX Ha 3emiie HopaeHmrenpna mo naHHBIM
Ha3eMHOro pajno3oHaupoBanus (Mauepet u ap., 2019);

2) YCTOWYMBO OTpHUIATENbHBIM OamaHc Macchl JenHuka Bocrounwni ['pénduopn (Austre
Grenfjordbreen) B 20062020 rr. (Elagina u np., 2021);

3) yckopeHHOe (OPMHPOBAHHE M POCT TPHICAHUKOBBIX 03Ep KaK WHIUKATOP ACTISIUALUN —
OOHOBJICHA JTUHAMHKA KPYMHBIX 03€p 3a 1991-2022 rr. u 0003HAYCHBI UX MOPEHO- M JICJOIUIOTUHHAS
mpupona (Uepuos, Pomamona, 2023);

4) neTanuzaluio UCTOPUA OTCTYTIaHUS JISTHUKA AJTBIETOHIa ¢ Hadana X X BeKa, BKIIOYast TEMITBI U
MoCJeI0BaTENILHOCTH (hopMupoBaHus KpaeBbiX BanoB (Masmoaos, Kyaukos, 2018).

BaXHBIM KOMIIOHEHTOM CTallo U3yUeHHE CBsA3EH «aTMocdepa <> CHET <> MHOTOJICTHSS MEP3II0Tay.
[TokazaHo, 9TO TONIIWHA W JUIUTEIHHOCTH 3aJIETAaHUSI CHETa BO MHOTOM ONPEIENSIOT TIIyOHHY CE30HHOTO
npomep3anus u nporauBanus (IlImaxkun u ap., 2013; Ocokun, 2024), a MOXOBOH MOKPOB PETyIHUPYET
TEIUIOOOMEH B aKTUBHOM CJIO€, MPHYEM €ro TEIUIOM3OJISIMOHHBIE CBOMCTBAa 3aBHCAT OT IMOTOJHBIX
ycnoBuii (OcokuH, CocHoBekuit, 2021; Tumkos u np., 2015).

Ha mpunegHuKOBBIX MOpEHax W CyNparjsaualbHBIX CHUCTEMaxX KPHOKOHHUT BBICTYIIAET areHTOM
paHHEro MoYBOOOPA30BaHUS U OMOICOXMMHUYCSCKUX TOTOKOB (3a30Bckas u ap., 2022; Meprénos u ap.,
2023), a MeTareHeTUYEeCKIEe U KyJIbTypajbHbIE HCCIeIOBaHMS MUKPOOHBIX COOOIIECTB MOKA3bIBAIOT, YTO
JOMHUHUPYIOIIYIO JIOJ0 OMOMacchl B KPHOKOHHUTAX MOTYT COCTAaBJISITh T'PUOBI NMPU aKTUBHOM YYaCTHHU
coobmiecTB B muksiax C u N (Hukutun u np., 2024). [lapamieasHO MOHUTOPHUHT yIJIEpOJIHOTO oOMeHa B
TyHIpe U B paiioHe BapeHnOypra ¢ukcupyer BIHMSHHE 3€MIICTIONB30BAHHMS HA DMHUCCHIO MApHUKOBBIX
ra3oB (Kapemun u mp., 2019).

Urtor mectunecaTHneTuss — JUIMHHBIE pAAbl 1O OajaHCy MAacChl «JOMAaIIHUX» JIETHUKOB,
Kaprorpadust Ierjsinuanid W TEepecTpOdKH JTaHAmAadToB, a TaKKe THIATEIFHO H3MEPEHHBIC CBSI3H
«CHET — MEp3JI0Ta» «KPUOKOHUTHI — TIOYBBI — YIIIepo[y. HadaTel AeHIpOXpOHOIOTHYECKUE
WCCIIEIOBAHNSA, WCCIENAOBAaHUS JTUHAMHUKH OPHHUTO(AYHBI apxuIejara W BIUSHUS XO3SHCTBEHHOMH
JesITeNbHOCTH Ha TpaHcopmanuio nanamadros. Padotser ' PAH ceroaHs 00beIUHSIOT KIACCHYECKYIO
TJIALAOIIOTHIO ¥ T€OU3HKY ¢ OMOTEOXUMUYECKUMH ¥ MUKPOOHOJIOTHYECKAMH TTOIX0JaMH, TIO3BOJISAS HE
TOJIKO OIUCHIBaTh NPOLUIOE M HACTOALIEE JIEIHHUKOB, HO M CTPOUTH BepUHUIMPYEMBbIE CLEHApUU
Oyaymieit 3Boonu Kprocdepsl W JNaHIIIA()TOB B YCIOBUSAX IMOTEIUICHHUS KIMMaTa M JIEATENLHOCTH
YeJoBeKa.
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CBOEH MAaJIOJOCTYIHOCTH, TO3TOMY CYLIECTBYET 3HAYMTENbHBIA NMPOOEN B HAIIMX MNPEACTaBICHHUSX O
pasHoOOpa3uu W paclpoCTPaHECHUH JIOHHOW (ayHbl B 3TOM pEruoHe, B TOM YHCIE B KPYIHOM

80



XOJIOZIHOBOAHOM M TMOKPBIBAIOLIEMCS! CE30HHBIM JIEAOBBIM MOKpoBoM mpoiuBe Cryp-ppopa. OOmas
TeHAeHnHa moTervieHuss Ha lllnumbeprene ycmnmma TasHue JIeTHHUKOB u Ha Oeperax Cryp-¢bopna,
OJHAKO BJIMSHHUE IOTEIUICHHS Ha OEHTOCHYIO (ayHy B 3TOM paiioHEe OCTaéTcsi HEM3Y4EHHBIM H3-3a
OTCYTCTBHS JOJITOCPOYHBIX W TOCIEAOBATEIbHBIX BPEMEHHBIX psNOB JaHHBIX. Llens maHHOTO
UCCIIEIOBAHMS  3aKJII0Yajach B  ONHCAHUM COBPEMEHHOTO COCTOSIHUSI O€HTOCa,  BBIABICHHUU
3aKOHOMEPHOCTEH MPOCTPAHCTBEHHOTO M3MEHEHUS XapaKTEPUCTHK NOHHBIX coobuiectB Ctyp-¢ppopaa u
YCTAHOBJICHUH 3aBUCHMOCTH CTPYKTYPHI U (QYHKIHH OCHTOCA OT SKOJIOTHUECKUX MepeMeHHbIX. B 2017 u
2019 rogax Ha OBYX OPHEHTHPOBAaHHBIX OT BEPIIMHBI K YCTBIO MPOJIMBA pa3pe3ax Ha riayouHe §3-218 m
IHOUYepIaTelieM BaHH-BuHa ObuTo coOpano 30 mpo6 3000eHTOCA. MccnmenoBaHMSIMH OBUTH OXBadeHBI
OTJEJICHHAs IOPOTOM BHYTpeHHsI YacTh CTyp-(pbopaa v BHELIHSI OTKPBITasl YacTh.

UzonupoBanneiii moporom BHyTpeHHUH CTyp-QbOpA ¢ BOAaMHU apKTUYECKOTO MPOUCXOXKICHUS U
3MMHUMH BOJHBIMH MaccaMH (paccojioM) OTJIMYAETCSI OTHOCHTENIBHO BBIPAKEHHBIM IOCTOSHCTBOM
THIPOJIOTHYECKOTO PEXHUMA B IPUAOHHOM CJI0€. DTUM NPOJIMB OTIMYACTCA OT 3allafHbIX (bOPIOB, IIeE
TEIUIbIC aTJIaHTUYECKUE BOJBI MHOTJA NMPOHUKAIOT B caMmble BHYTpPEHHHE OacceifHbl. 3a MOpOroM BO
BHEIIHEH 4acTH ycJIoBHA cpellbl OoJiee cTpeccoBble st dayHbl, TaK KaK 31€Ch BO3MOXXHO OTHOCHTEIBHO
ObICTpOE M3MEHEHHE T'MIPOJIOTHYECKHX HapamMeTpoB BOJIbl BCIEACTBUE KOJIEOAHUS TPaHHUI] HOJIIPHOTO
¢dpoHTa, 3aTOKa ATIAHTUYECKUX BOJ WIH IepenrBa paccoia. V3-3a oOWMs JEIHUKOB U WHTCHCUBHOTO
JIETHETO CTOKa CEJIMMEHTOJIOTHYECKas Harpy3ka B IPOJIMBE OTHOCHUTEIHHO BBICOKAs MPAKTHYECKH II0
Bcell BHYTpEHHeEH 4acTu M 0coOeHHO BOMM3H Oepera. [Ipu aHanmse XapakTepUCTHK OKPYKAIOMIEH Cpeabl
B paiioHe wuccinemoBanuss MDS-aHanu3 BBISSBWII TpU MecTooOHWTaHus: 1) co cTaOWIBHBIMU
THIIPOJIOTUYECKUMH YCIIOBUSIMHA U TIOBBIIIGHHOW CEAMMEHTOJIOTHUECKONW HAarpys3koi, 2) cTaOWIbHBIMH
YCIIOBUSIMU H TTOHIKEHHON CeMMEHTaInel, 3) ¢ BOJAaMu NOISAPHOTO PpoHTa U craboii cequMeHTanuei.

B mpobax 6buto mmeHTHGUIMPOBaHO He MeHee 314 BHAOB OECIO3BOHOYHBIX, OTHOCAIMXCSA K 14
tunam. buopasnooOpasue Illennona (3.00+£0.08) u ansda-pasnoobpasue (100+6 Buos/0.3 M?) He
JIEMOHCTPHUPOBATIN TPaJIMEHTa BIOJbL OCH; alb(a-pazHooOpasue Obuto npuMepHo Ha 40 % BhINIe, YeM B
sanagabix Gropaax [Inunbeprena, rae oHo B cpeaneM cocrapiser 60 Bunos/0.3 m> (JIrobuna u map.,
2011). Beicokoe 1o cpaBHEHHIO ¢ 3aMaJHBIM NOOEpeRbEM pazHooOpas3ue (ayHbI MPOJINBA, TI€ MOTUXETHI
U pakooOpazHble JOMUHHPYIOT TIO YHCIY BHWAOB, TMOJICPKUBACTCS BBICOKUMH KOHIIEHTPAIUSIMH
OPTaHMYECKOr0 yriepoja Ha3eMHOr0, CUMIIArHYECKOro M IEJIaruueckoro mpoucxoxzaeHus. OOIryro
yuciaeHHocTh MH(payHbl B CTyp-Gbopae ONpenessuii IMOJUXEThl, pakooOpasHble M JBYCTBOpYATHIE
MOJUTIOCKH, OMOMaccy — TIOJIMXETHI, JIByCTBOpPYATHIE MOJUTIOCKH M WIJIOKOXKHE. BOJBIIMHCTBO CaMbIxX
MacCOBBIX BHJOB TOJIEPAaHTHBI K TEMIIEpaType BOIBI M XOPOIIO MPUCHOCOOJEHBI K IEpeKHBAHHUIO
nepuojga aAedpuOMTAa NHUIIM B IEPUOJ TMONAPHOH HOYM, KOTAa TMPEKpallaeTcs W MOCTYIUIEHHUE
OpPTaHUYECKOr0 BelIeCTBa ¢ OeperoBbiM CTOKOM. DYHKIMOHAIBbHAS CTPYKTypa OeHTOca 3aKOHOMEPHO
MEHSIETCSl TI0 Mepe CHIDKCHHUSI YPOBHS CEJMMEHTAIMU W YBEIUYEHHsI CTA0MIBLHOCTH TPYHTa B CTOPOHY
CHIDKEHHSI YMCIICHHOCTH IOJBHXHBIX CBOOOJHOXKHMBYIIMX XMBOTHBIX M YBEIWYECHUS — HEMOJIBMXKHBIX
WIK MAaJONOABIXHBIX oOuTareneil TpyOok. Bmoiab ocu mponmBa TOJNBKO YUCIECHHOCTh W OMoMacca
JOHHOW (payHBI JEMOHCTPUPOBAIN TPAJUEHTHl — YBEIWYMBAIOUIMICS B HAIpaBICHUH OTKPBITOH 4YacTh
unciaennoctd (3920-8980 sk3/m?, cpeanee 6090 3k3/M?) U yObIBarommii — Guomaccel (265-104 r/m?,
cpemree 190 r/M?). Dra TeHIEHIHMsS NPOTHBOINOJIOKHA TOMY HM3MEHEHHIO OOWIMS BIOJb OCH, YTO
HabmromaeTcs Bo Qpopaax 3amagHoro nobdepexss Llnmunbeprena (Jlrobuna u mp., 2011; Wlodarska-
Kowalczuk, Pearson, 2004; Renaud et al., 2007). Amamm3 wu30piTounHoctd RDA mokasai, d9ro
3aKOHOMEPHOCTH HM3MEHEHHsI 4YMCIIeHHOCTH MakpodayHsl Cryp-ppropla, KOJMYECTBEHHOE pa3BUTHE
HEKOTOPBIX BHJOB W (YHKIMOHAIGHBIX TPYNIl B 3HAYUTEIHHOH CTENICHW CBS3aHBI ¢ OObeMaMu
0eperoBoro CToka W MPOJOKUTEIHHOCTBIO MIEPUOJIa OTKPBITOW BOJIBI, OT KOTOPHIX BO MHOTOM 3aBHCST
YCJIOBUSI TUTAHUS XKUBOTHBIX. buosnoruyeckne ¢axTopbl, TaKMe KaK XUIIHHYECTBO, MO-BUANMOMY, HE
UTPalOT CyLIECTBEHHOH pOJM B CTPYKTypupoBanuu OeHtoca CTyp-¢popaa u3-3a Majoil YHUCICHHOCTH
TUNIMYHBIX OeHTO(]AaroB B 3TOM apKTHYecKOM Bojoeme. Ho cpean MaccoBBIX BHJIOB OECITO3BOHOYHBIX C
pPa3NUYHOM yCTOWYMBOCTBIO, HampuMep, K TMOBBIIIEHHOW MYTHOCTH BOJ, BIOJHE BO3MO>KHBI
KOHKYPEHTHBIE B3aMMOOTHOILICHHS.

Paznenceuue mouHbix coobiiects B CTyp-propae MPOUCXOIUT 10 BOAHBIM Maccam, Cuje OEHTO-
MEeJIATMYECKUX CBS3eH W CEJMMEHTONIOTHYECKOW Harpy3ke, YTO XapakTepHO W JUId JPYrHX paidOHOB
Mnunbeprena (Wlodarska-Kowalczuk et al.,, 1998, 2005). Camu CTpyKTypHbIE XapaKTEepHUCTHUKU
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co001IeCTB NPOJKBA Aal0T KOCBEHHYIO, HO HHTETPUPOBAHHYIO BO BPEMEHH HHPOPMAIHIO O KOJHYECTBE U
Ka4yecTBE OPraHMYECKOTO MaTepHaia, MOCTYMAIOIIEr0o Ha MOPCKOE THO, M PasIHYHAX B YCIOBHIX
CeIVMEHTAIlNd W CKOPOCTH 3aXOPOHEHMS OPTraHWYeCKOro Marepuaja B JOHHBIX OTJIOKCHHSX.
B cTaOWibHBIX THAPONOTHYECKUX YCIOBHAX B COYETAaHUH CE30HHBIMH BCIUIECKAMH IOCTYIUICHUS
HOBBIIIEHHOTO KOJIMYECTBA MHHEPAIbHOM B3BECH M OPTaHMYECKOTO BEUIECTBA IPEHMYIIECTBEHHO
Ha3eMHOTO MPOHCXOXKICHNS Pa3BUTO COOOIIECTBO MEHEE YyBCTBUTEIBHBIX K 3aMJICHHIO JBYCTBOPUYATHIX
mosumiockoB  Yoldia hyperborea (3700+73 ok3/M? u 227435 r/M?), mpu Gonee cnaGoM MOCTYILIEHUH
B3BecH — nomuxer Maldane sarsi (6212707 sx3/mM* u 226+30 /M%) u Maldane sarsi + Nemertini g. sp.
(5568491 sk3/M?> m 165+17 r/M?). U3MeHUMBBIE YCIOBHS CO CIabOM CEIMMEHTAIMEN M TOBBIICHHBIM
BKJIQIOM B 0O0lljee OpraHHYECKOE BEHIECTBO MEJArMYeCKOTO IJIAHKTOHAa CIHOCOOCTBYIOT Pa3BUTHIO B
OTKPBITOW YacTH TPOJHMBa COOOILIeCTBA MOJHUXET Spiochaetopterus typicus ¢ BHICOKOW YHCIEHHOCTHIO
’KUBOTHBIX M OTHOCHUTEIBHO HEBBICOKOH OGmomaccoii (7824+936 sk3/m> u 139+18 r/m?). Bunosoii cocras
JOMHHHUPYIONINX BUIOB W CTPYKTypa coolOmiectBa Y. hyperborea Hambollee CHIBHO OTIMUYAIOTCS OT
OCTaJIbHBIX Cco00IIecTB. Pa3BuTHE mMOceNneHUi 3TOr0 MEIKOBOAHOTO M YCTOMYMBOTO K CEAMMEHTALUH
BU/a Ha riryOmHe cBbie 80 M, MO-BUANMOMY, CHPOBOLIMPOBAHO MHTCHCHBHBIM TasHHUEM JICAHUKOB B
nocnenane 20 ner. IlomydeHHBIE pe3ynmbTaThl IOKa3bIBalOT, u4Tro ¢ayHy Cryp-ppopma MOXKHO
HCIIOJIB30BaTh AJId MOACIUPOBAHUSA SKOJIOTMYCCKUX I/I3MCHCHHI7[, COIMPOBOXAAIOMNXCA YCUIICHUEM HIIN
YMCHBUICHUEM TassHUA JICAHUKOB U UBSMCHCHUCM AJIUTCIIbHOCTH 6C3J'I€I[HOFO nepuoaa.
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. SARSIA OCCULTA EDWARDS, 1978 U3 MPEH-®bOPA
(SANAAHbIV LWNWUBEPTEH) - HOBbIX AN ®AYHbI APKTUMECKOIrO PETMOHA BUA
FMAPOUOHBLIX (CNIDARIA, HYDROZOA). NPOBNIEMA WOEHTU®UKALIUK

H. H. ManTeneeBa
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B mporiecce KOMIUIEKCHBIX HcceaoBaHuil mpupossl Llnundeprena, peryispHO MPOBOIUMBIX
MMBU PAH yxe Gonee 4eTBepTH BeKa, ObLIM OOHApPY>KEHBI KOJIOHWM HOBOTO JUIs (DayHbI peTMOHA U
apKTUYECKUX BOJ BUJIA TUAPOUNIOB — Sarsia occulta Edwards, 1978 (Cnidaria, Hydrozoa, Corynidae).

o Hacrosimiero BpeMmeHu B Bojax apxunenara llInumbepren OblmM OTMEYEHBI TOJBKO TPU BHJA
TUAPOUIHBIX (TUAPONOJIUIIOB M/Wiu ruapoMenys) cemerictea Corynidae: Sarsia princeps (Haeckel,
1879), Sarsia tubulosa (M. Sars, 1835) u Sarsia lovenii (M. Sars, 1846) (Palerud et al., 2004; [TanTeneena
H. H. u np., 2007; Ronowicz M., 2007; ITanreneesa H. H., 2011; [lanTeneesa H. H., 3umuna O. JI., 2014
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u ap.). llpumeuaTtensHo, YTO CEMEHCTBO KOPUHHI OOBEAMHSET BHIBI C PA3TUYHBIM THIIOM >KU3HEHHBIX
nuKiIoB. PenponykruBHas craaus (II0JIOBOTO Pa3MHOXKEHMS) Y OAHMX BUAOB INPEICTaBlIeHAa B (opme
cBoOomHOIIaBatoX Mexny3 (S. princeps, S. tubulosa), a y Apyrux BHIOB MeIy30WTHAsl CTaIus
penyuupoBaHa [0 MPUKPEIUICHHBIX (HE OTACIAIOUIMXCS OT MAaTEPUHCKOH KOJOHWUHM) MEIy30MA0B
(S. lovenii). Y Takux MeIy30HAOB 3aKOHOMEPHO OTCYTCTBYIOT XapaKTEpHBIE I CBOOOTHOIIIABAIOIINX
MeIy3 OpraHbl: IIynanbia (JJis AOOBIYH MHIMM W 3alUTHl) U TJa3KH (ISl OPHEHTAIINH B TOJIIE BOJBI).
Komonnn kopuHHMI pa3HBIX BHJOB BHEIIHE [IOYTH HEPa3IMYMMBl W  OOJIQJalOT  BBICOKOH
MOp(OJIOrHYECKON TUIACTUYHOCTHIO, IMO3TOMY HISHTU(QUKAIMA HX BHUIOBOW NPHHAIJIC)KHOCTH BHE
PEeNpOIYKTUBHON CTaANU CUIBHO 3aTpyAHEHA.

B xone pabotel Ha Ouoreoctanimu MMBU PAH B Bapenuoypre (3amagusiii Llnunoepren) B
utone 2007 u 2015 rr. y 3anagHoro Oepera 3anuBa ['péH-¢ppopn HaOIIONANKCH MOJIOBO3pPENbIE KOJIOHUU
ruapounoB cemerictBa Corynidae, Mopdosorudeckne mapaMeTpbl KOTOPBIX HE COOTBETCTBOBAIN HHU
OJHOMY U3 M3BECTHBIX BUOB, OTMEUCHHBIX B Bojax apxumneiara [llnundepren u akBaTOpuKu pOCCUHCKUX
mopei (Haymos [I. B., 1960; Anynesuud A. E., 2015). OTu kojnoHMM 00Nanamy MeAy30HJaMU, KaK y
S. lovenii, oOutaromero B paiioHe HCCIEAOBaHWH B IJIMTOPANBHBIX BaHHAaX MbIca XeepoaaeH
(ITarteneesa H. H. u ap., 2007): numenn IIMHHABIN MaHyOpHUYyM (POTOBOI XO0OTOK), OKPYKEHHBIIN 3peIoif
TOHAJION M BBIXOJAIIUI 3a Mpeiesibl KOJIOKONa MEAY30H/1a, HO OTJIMYAJINCh OT HUX HAJIHYHEM TJ1a3KOB U
JUIMHHBIX Iymajer (4To XapaKTepHO Ui CBOOOTHOILIABAIOIIMX MEIy3). 3arajJovHble (GepTHiIbHBIC
KOJIOHMH HaOJII0JaiCh B MPUIMBHON 30HE (Y ype3a BOIbI) OT MECTa CTOKa JICAHUKA AJIBAECTOHIA 10 PEKH
Konrpecc B 2007 1. (8, 9, 10 u 19 utons) u y pexku Baccrak 19.07.2015 r., mpu Temmneparype BOJALI B
muanazone 6,2—8,8 °C u 8,9 °C cooTBeTCTBeHHO. Pacmonaraivuch oHM Ha HEOOJIBIIMX KaMHSX U CPEIu
BOJIOPOCIIEH, MHOTIa OOMIIBHO (TTOKpbIBas 10 50 MPOIEHTOB TUIOIIA ! TIOHHOM MTOBEPXHOCTH).

Kononun crenrommecss co CTOIOHAILHBIMU CI1a00 BETBSIINMUCSI MoOeraMu, BBICOTOH 10 9,80 MMm.
[onume! (TMapaHThl) B BHITSHYTOM COCTOSHHU BBICOTOH 110 2,30 MM, manb4aTtold )OPMBI C OKPYTIIBIM
THUIIOCTOMOM M OyJ1aBOBHUIHBIMU Irynaibiiamu (oT 13 mo 22, B cpenneM 14—16) mmuHoi mo 0,80 mm,
PacloNIOKEHHBIMA B BEpXHEH IOJIOBUHE Teja mojiuna. Meay3ouasl pa3BUBAIOTCS IOA HIKHUMHU
mynansiiamMud (1, peako 2 mT. Ha TONWI), UMEIOT KOPOTKYIO HOXKY, 4 Y3KHX DPaJUalIbHBIX KaHala
pO30BOrO IBeTa, 4 HEOOJBIINE KpacHBbIC IIyNaJbLEBbie Oyab0Obl C TEMHO-OYpbIMH IJ1a3kaMu U 4
JUTMHHBIMHA (10 2,56 MM B BBITSIHYTOM BHJI€) IIynajabllaMu. MaHyOpuUyM, OKpY>KEHHBIN 3pesioil TOHAI0H
MOYTH Ha BCEM NPOTSHKEHUM, AJTMHHBIA U MOXKET BBIXOIUTH 3a MpeAesibl CyOyMOpeuIsipHoil (BHYTpeHHEN)
MOJIOCTH MEAY30HJa Ha JUIMHY B 3 pa3a MPEBBIIAONIYI0 BHICOTY KOJOKOJIA. 3pesble MEedy30HUIbl
(pasmepom g0 1,86x1,76 MM) pacKpbIBarOTCS W MEPUOJUYCCKA HHTCHCHUBHO MyJIbCHPYIOT, OCTABasICh
MPUKPETUICHHBIMHU K ITOJIUITY, HO HHOT/Ia OTPBIBAIOTCs. OTHENUBIIAsACS METy3a HMEET KOJIOKO Pa3MepoM
1,95x1,77 MM, nuametp Oynn0 0,27 MM, MaHYOpUYM CO 3periol (3keHCKO#) roHanoi pazmepom 2,10x0,68
MM. B mimaHkTOHHBIX Tpodax Menyssl S. occulta He OTMEUaIHCh.

bnaronmapss nurepaTypHBIM HCTOYHMKAM YCTaHOBIJIEHO, u4TO oOOHapyxkeHHble B ['pén-¢ropae
KOJIOHMM KOPHHUJ TIOJIHOCTBIO COOTBETCTBYIOT omNMcaHWio Buaa Sarsia occulta Edwards, 1978 wu3
npubpexbs LoTnanauu. DTOT BUJ ONMHCAaH CPAaBHUTENHHO HENABHO W TIONYYMJI CBOE Ha3BaHUE OT
JIATUHCKOTO occultus — «TaMHCTBEHHBIN», B CBSI3U C TE€M, YTO JOJI0O€ BPEMs OCTABAJICSA HE3aMEUEHHBIM
M3-3a CBOEro cxojcTBa ¢ Apyrumu sujgamu (Edwards C., 1978, p. 297).

B pesynabrare TimatenbHo¥M peusuu kopuaug (Schuchert P., 2001, 2012) BbIsBIEHB MecTa
oOuTaHWs KOJIOHUWH, mepeornpeneneHHbXx Kak S. occulta: Wlotmanmus (Edwards C., 1978), roxHas
Hopgerusi, HoBass Anrnus (arnantuueckoe npudpexne CLIA) (Agassiz L., 1862; Berrill N. J., 1953).
Tax, B 3anuBe MaH nipu Oonee Hu3Kkoi Temnepatype (5,5-8,0 °C) depTuibHbIE KOJIOHHU MPOU3BOMST
MeAy30Ubl CO LIyHajbliaMu, KOTOPbIE CO3peBaroT, ocTtaBasich npukpermieHHsMu (Berrill N. J., 1953).
A B Oonee teribix Bozax lllotnanauu S. occulta nponyuupyer MojIoOBO3pEIBbIX CBOOOIHOMIIABAIOLIMX
MeJTy3 To3iHer 3uMoit — BecHow (nipu t Boabel = 7—11 °C) (Edwards C., 1978). B HebnaronpustHbIN ais
BUJIAa TEPUOJ] KOJOHHU JIETPAJIUPYIOT, «IEPEXOJs B CTOJOHBI», T. €. MEPEeXKHBAIOT €ro B BHJE
HENJIEHTU(HUIUPYEMON TUAPOPH3HI.

Ota uH(poOpManus corjacyercs C IMOJyYeHHBIMH TEMIIEPaTypHBIMH JaHHBIMU B 3aiuBe [ pEH-
($BOpI, KOTOPBIN MOKHO CUMTATH CEBEPHOI rpaHuiiel apeana Sarsia occulta Edwards, 1978.

OnHako OCHOBaHMEM JJisI COMHEHMH B CaMOCTOSTENBHOCTH BHAA S. occulta TOCITYXKWIn
CEHCAI[OHHbIE PEe3yJIbTaThl HEIaBHO NMPOBEACHHBIX HccienoBaHuil Buaa S. lovenii B benom mope c
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MOMOIIIBIO MOJICKYJIIpHO-TeHeTHueckoro aHanu3a (Prudkovsky A. A. et al., 2019). BeisicHunocs, 4o B
benom mope Bun S. lovenii mpencTaBieH NByMs TaIIOTPYIIIIaMH, OJTHA U3 KOTOPBIX MPOAYIHPYET TOIBKO
XapaKTepHbIE ISl BUa MPUKPETUIeHHbIE METYy30H IbI (M TPUBBIYHO UACHTUDHUINPYETCS, Kak S. lovenii), a
Jpyrasi MPOU3BOJUT HEMOJOBO3PETBbIX CBOOOAHOIIABAIOIINX MeAy3 (0OBIYHO MACHTU(OUIHPYEMBIX KaK
S. tubulosa). Ilpryem, KaKk BBISICHUIIOCH, TEHETHYECKH OHU OTIMYAIOTCSA OT Mey3 HacTosmel S. tubulosa.
Kononnu, momydeHHBIE B pe3yibTaTe SKCIIEPHUMEHTAIBHOTO CKPEIIMBAHMS PA3HBIX TaIUIOTPYII
(Memy3o000pasyromieit ¢ MeayzoupooOpasymwomei) S. lovenii, TeMOHCTPUPYIOT THOPUAHBIN (eHoTHII,
MOP(OJIOrHIECKH COOTBETCTBYIOIIUK BUAy S. occulta. OnmHaKo B MPUPOIHBIX YCIOBUAX bemoro mops
kooHuu S. occulta e Berpeuanuck (Prudkovsky A. A. et al., 2019).

[Mpenmonoxxenue A. A. IIpyakoBckoro o ruOpumHON MpuUpoAe BuAa S. occulta moaTBepx macTcs
HEOXKUIAHHBIM  OOHapy)KeHHEM  MeIy3000pa3yloImuXx  KOJOHUH  KopuHWA  (IIpeaBapUTENbHO
UICHTU(GUIIIPOBAHHBIX TI0 MOP(OIOTHISCKUM TIpHU3HAKaM Kak S. tubulosa) B 3amuBe I'péu-dropa B 2014
roxy B Tex xe Mectax, rae B 2007 u 2015 rr. ObLIM HaliieHbl MHOTOYHUCIICHHBIC KOJIOHUU S. occulta.
Bnonne Bo3MoxHO, uTo B paiioHe bapenuOypra, xak u B benom mope, S. lovenii Toxe mpeacTtaBieH
JIBYMsI TaIIOTPYIIIaMH: MEAYy30HI000pa3yromeil (B CKaIbHBIX JINTOPAIEHBIX BAaHHAX MbIca XEepOIcH)
U Memy3oo0Opasyromeld (y ype3a BOABI BIONb 3amamHoro Oepera ['pé€H-propma), KOTOpele MOTYT
MEPUOJUECKH CKPEIIUBAThCs, 00pa3ysl KOJOHUH ¢ THOPUIHBIM (EHOTHIIOM (MAECHTH(OUIMPYEMBIM Kak
Bun S. occulta). IIpoBepuTh 3Ty TUINOTE3Y (M PEUIUTHh BOMPOC O BATMIHOCTH BUAA S. occulta) MOXHO
TOJIBKO C TIOMOIIBIO MOJIEKYIISIPHO-TEHETHIECKOTO aHanm3a. s 3Toro HeoOXOIUMO TMPONOIKECHHE
MpOBeJieHNsT UccliefioBaHUil rumpounoB cemeiictBa Corynidae B paitone llnubeprenckoit
ounoreocranun MMBU PAH, spnstomeMcsi yHUKaJIbHBIM TIOJIHTOHOM JUISI M3Y4YCHHUS YCIOBHH U
MEXaHH3MOB BUA000pa30BaHUsl (B YAaCTHOCTH, HA TMPHMEpPE THAPOHJOB), T. €. BOIPOCA, HMEIOIIETO
OCHOBOTIOJATAIOIIee 3HAYCHNE B OMOJIOTHN.
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BETPOBOW PEXMM ®bOPAOB APXUMENATA LWMNULBEPTEH

W. A. PenuHa, A. A. LLlectakos, M. L. BapeHuos, A. E. MamoHTOB

Wucruryt ¢pusuku atmocdepst M. A. M. Obyxoea PAH, r. Mocksa, Poccus
repina@ifaran.ru

Bo3HNKHOBEHHE CTOKOBBIX (KaTa0aTW4ecKHuX) BETPOB B IMOJISIPHBIX PallOHAX CBSI3aHO C CHIIbHBIM
OXJIAKACHUEM BO31yXa HAa CKIIOHAX JICAHUKOBLIX IIJIATO U JABUKCHHUEM €TI0 1101 I[eﬁCTBPICM CHIJIBI TSAXKCCTU
BHU3 M0 CKJIOHY. DTH BETPa OKa3bIBalOT 3HAUUTEIHHOE BIMSHUE KaK Ha KJIMMAT JaHHBIX PETUOHOB, TaK U
Ha SHEPreTHYecKnd OamaHc B MpHOpEXHOW 30HE. B cBOIO odepenp, cuila BETPOB 3aBHCUT OT penbeda
MECTHOCTH M CHHOIITHUECKOW CHTyalud B peruone. lccienoBanue TypOyIEHTHOW CTPYKTYpBHI
KaTtabaTHYeCKuX (CTOKOBBIX) BETPOB IPOBOJWIOCH B BeceHHHI mepuoa Ha lllnmunbepreHe Ha rpanuile
nenHuKa ¥ Gppopaa, ITO JAaeT BO3MOKHOCTH OLEHHBATh CTPYKTYPY BETPOBOTO IOTOKA, BBIXOZSIIETO HA
MOBEPXHOCTh (ppopzaa. Llenpro paboThl ABIAETCS ONMpelesieHHEe M YTOUHEHHE I'PAHWYHBIX YCIOBHH IS
KJIMMaTHYECKUX MOJeNeH B paifloHax ¢ HEOXHOPOAHBIM pelbedoM, a TaKKe NOTydeHHe HH(POPMALUH IS
WHTEPIPETAIUH CITyTHUKOBBIX JaHHBIX. V3 MPOGUIBLHBIX H3MEPEHUH YAaI0ch OOHAPYKUTH CBSI3b MEKIY
BBICOTOH MaKCHMMyMa BETpa U YCTOHYMBOCTBIO MPHU3EMHOI0 ciiosi atMocepbl. [Ipu MoBBIIEHHN YPOBHS
BETPOBOIO MaKCHMyMa YCTOMYMBOCTb MOTOKA YBEIMYMBAETCS, YTO MPUBOIUT K PACXOXKICHUIO MEXKIY
paccuMTaHHBIMH 1O TeopuH noaoouss MoxnHa-O0yxoBa M M3MEPEHHBIMH 3HAUYEHHUSIMU TYpOYJIEHTHBIX
MOTOKOB. OmMOKM YMEHBIIAIOTCS TPY HMCIIOIb30BaHUM TEMIIEpATYpHOTO IapameTpa LIepOXOBAaTOCTH U
3aMEHE NapaMeTpa yCTOMYMBOCTH I'PAJUEHTHBIM YUCIIOM Pryapicona.

HaHHple TNPOQWIBHBIX METEOPOJOTMYECKUX HW3MEPEHMH B JIETHHMH IEPHOA  IO3BOJIMIH
OUarHOCTHPOBaTh pPAd 3G (EKTOB, XapakTEPU3YIOUIMX BIMSHHE HEOJHOPOXHOro JaHamadra Ha
TEMIIEPATypHYI0 W BETPOBYIO CTpaTH(UKanuio HWKHEH Tpomocdepsl. M3mepenus B bapenuOypre
MoKa3ajau MPUCYTCTBUE HMHBEPCUU MPO(HIIS CKOPOCTH BETpa ¢ MAaKCMMyMOM BOJIM3U IMOBEPXHOCTH U
YMEHBIIIEHHEM CKOPOCTH C BBICOTOH.

W3mepenust Ha JeqHMKAax BbIIBUIM 3(PQEKT CTOKOBOTO JIEIHHKOBOTO BETpA, BBIPAKCHHBIH B
YCHJICHHH NIPHU3EMHON CKOPOCTH BETpa M PE3KMM M3MEHEHHEM HaIpaBJICHHs BETpa BBIIIE ONPEIEICHHON
BBICOTHI. TaKke M3MepeHus MoKa3aiH, YTO CKOPOCTh U BEPTUKAIBbHAS CTPYKTypa (hopMupyromerocs Haa
HUMH KaTa0aTHYEeCKOro MTOTOKA CHJILHO U3MEHYMBA KaK BO BPEMCHHU, TaK U B IIPOCTPAHCTBE U 3aBUCUT OT
MOp(HOMETPUIECKUX OCOOCHHOCTEH JIeTHUKOB.

[Ipu m3aMepeHusIX CTPYKTYpBl CKIOHOBOTO BETPa MPOCIIEKEH CYTOUHBIA XOJ BeTpa. Y CTAHOBICHO
HaJINYME BUXPEBBIX CTPYKTYp MacuiTada OT JECSITKOB CEKYH/I IO HECKOJIBKHX MUHYT B BETPOBOM ITOTOKE.
WuTeHcuBHOCTE 00pa3oBaHus CTPYKTYP YBEIMUYHBACTCS C YBEIHMYCHHUEM CKOpOCTH Berpa. [IpocnexeHa
CYTOYHAs JINHAMHKA JIOKATEHOTO BETPOBOTO ITOTOKA, BO3HUKAIONIETO Ha KPYTOM JIEJTHUKOBOM CKJIOHE.

[IpoBenennsie B 2022 roxy U3MepeHuUs MOKa3all CyLIECTBEHHYIO pojib peibeda B popMupoBaHun
BETPOBBIX U TEMIIEPATYPHBIX yCIOBUI B MpUOpeHbIX paiioHax llnundepreHa u 3HaAUYMTENBHBIN BKIIAA
JIETHUKOB B (HOPMHUPOBAHHE TEIIOBOTO OalaHca B JICTHHUH MEPUOI.
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MOP®OBNONOrM4YECKAA XAPAKTEPUCTUKA KAMBATbI-EPLLIA (HIPPOGLOSSOIDES PLATESSOIDES
LIMANDOIDES (BLOCH, 1787)) NPW MPOMbICIE B BAPEHLIEBOM U HOPBEXCKOM MOPAX

P. A. Pomawun', E. A. lanunoBa?

'000 «Bupmay, CeBepo-3anaublii pplOONPOMBIILIEHHBIN KOHCOPIUYM, T. [leTposaBomuck, Kapenus, Poccust
2 JIMATPOBCKHIA pHIOOXO3SCTBEHHBIN TEXHOIOTHIECKHI HHCTHTYT ((UIHaT ACTPaxaHCKOTO TOCYAapCTBEHHOTO
TEXHUYECKOTO YHHBEpPCHUTETa), Toc. PriOHOe, JIMuTpOBCKHiA T.0., MOCKOBCKas 00macTh, Poccus
romashinromal985@mail.ru, Aljonad@bk.ru

bapennieo m HopBexckoe Mops — omHM W3 Hambosiee NPOXYKTHBHBIX Moped CeBepHOi
ATIIaHTHKH, B KOTOPBIX BEIETCS] MHTEHCHBHBIM MPOMBICEI MENarnyecKuX W JOHHBIX PBHIO, U3 KOTOPBIX
HauOojiee Ba)XKHBIM M LIEHHBIM OOBEKTOM SBISICTCA Tpecka. B YyCIOBHAX IpPEBBILICHUS MOLIHOCTEH
noObIBaromX (IIOTOB Haj PECypCHBIM MoOTeHIManoM bapeHneBa Mopst ocoboe 3HadYeHHE HMEET
OCBOCHHE TMPOMBICIIOM BCEX TMOTEHIHUAJIbHBIX OOBEKTOB, B TOM YHCJIEC MAaJOUCIONB3YEMbIX H
HETPaJMLMOHHBIX BHIOB, Kak KamOana-epuml. OHa BCTpeuyaeTcs MPAKTHYECKU B KaXKIOM TPAICHUH U
ABJSIETCS MOCTOSHHBIM TNPHJIOBOM IIPH NPOMBICIE TPECKU, MHKIIM, CHUHEKOPOIo MajiTyca, MOPCKOIO
OKYHsI, HO Ouosiorus eé ciabo usydena (onrosa, 2004).

Kambana-epin — Mopckast IOHHasi ppl0a, HacelsieT BHEITHIOK 4acTh Melb(da W BEPXHIOIO CTYICHb
KOHTHHEHTAIBHOTO CKIIOHA, OTMedeHa Ha riryonHax ot 40 mo 700 M. Y aTnaHTHYECKOW MalTyCOBUIHON
kamOanbl (Hippoglossoides platessoides) pa3nmu4aroT JBa TOJIBUIA: 3alaJHOATIAHTUYCCKHUMA, WU
amepukaHckuii (H. platessoides platessoides) u eBponetickuii (H. platessoides limandoides), ooutaromue
B CeBepHoii AtnanTtuke. EBpormefickas kam0ana-epIn, COOTBETCTBEHHO, BCTpedaeTrcs OT bpurTanckumx
octpoBoB Ha tore 10 CeepHoro modepexbs [numbdeprena u 3emin Opanmna-Uocuda wa cepepe. Camkn
€BPOIIEHCKOro moiBuIa B bapeHiieBoM Mope UMEIOT JUIHHY 10 54 cM, camilbl — 10 40 cm. Kambana-epm
nmoObIBaeTcs B KadecTBe mpuiioBa. OrtedecTBeHHBIN BhUIOB B CeBepo-BoCTOUHON ATIAHTHKE COCTaBIIUT
no 67 teic. ToH (IIpompiciioBsie pe10bI Poccuu, 2006).

Pabora nocesiieHa n3ydenuro kambanei-epiia (Hippoglossoides platessoides limandoides (Bloch,
1787)) B bapenuesom 1 HopBeskckoM MOpPSIX TpH JIOBE JOHHBIM TpajoM Ha nmpombiciioBoM cynHe CPMT
«Cespn10a-1» pridonpomsicioBoii komnanuu OO0 «BUPMA» B 2018-2019 rr. nmpu npomsiciie B 30He
JEHCTBUS MEXIYHApOJIHBIX JoroBopoB B CeBepHOM ATJIaHTHKE, OCTPOBHOM 30HE apxwuresiara
HImumbeprew.

Martepuansl ObuiM COOpaHbl Ui BBIIOJIHEHHUS BBITYCKHOM KBadM(UKAaMOHHONH paboThl MO
HanpaeneHuo 35.03.08 (Bomubie Omopecypchl W akBakynbTypa) Bo Bpemsi padoTel P. A. Pomammua B
JIOJKHOCTH BaxXTEHHOT0 nomonHuka kanutana Ha CPMT «Cespoioa-1».

Cpenuuii peIOOJIOBHBIA MOPO3WIBHBIN Tpaynep «CeBpbiOa-1» npuHaIexuT KoMnanun «Bupmay,
koTopass Bxomur B CeBepo-3amangublii peiOonpombiinuieHHsld  koHcopuuyM (C3PK) — kpynHoe
poccHiickoe HEKOMMEpUYECKOe TApTHEPCTBO, 00bETUHSAIONIEEe KOMITAHUH, BEAYIUe 100bIY, TepepaboTKy
U peasu3alyio JOHHBIX BUJIOB PBIO U KpaOoB.

O0mwexToM HccnenoBanui Obuia kambana-epu (Hippoglossoides platessoides limandoides (Bloch,
1787)), moiiMaHHas B KayecTBE NPUJIOBAa Ha TPOMEICIIE TpeCcKH B paiioHe bapenneBa m Hopsexckoro
MOPEH.

COop u mepBuyHass 00padOTKAa MXTHOJOTMYECKUX MATEPHAJIOB IPOBEAEHBI MO METOAMYECKHM
ykazanuaM Kotisip (2007, 2013). BeimonHeHbI NONMHBIA OHOJIOrHYECKUH U MOPHOMETPUIECKUI aHaIU3bI
¢ oOpabotkoii nanHbIXx B Tmporpamme Excel statistica. Bospact omnpeaernsiiu mo denrye ¢ HOMOUIIBIO
Mukpodora. [IpoaHanmu3upoBaHbl OHOJIOTHYECKUE W MOPPOMETPHUECKUE MOKa3aTe KaMOabl-epiia,
NPHUBOASTCS PE3yNbTaThl CPAaBHUTEIBHOTO aHaM3a caMLoOB M caMoK. C HCIOJIb30BaHUEM JaHHBIX
MPOMBICIIOBOTO KypHaJIa ObUIA pPACCUUTAHBI IIPOMBICIIOBBIC MOKA3ATENH: TUIONIA]h €IMHUIHOTO 00JI0Ba,
MPOMEBICIIOBOE yerire Ha 1 yac Tpanenus (1o npaktrudeckuM pekomenaanusm C. B. Illubaesa, 2015 1.).

PesynbTarsl

1. Ilo maHHBIM OMOJIOTHYECKOTO aHAJIN3a B UCCIIECA0BaHHON BBIOOPKE KaMOasibI-epIlia IPUCYTCTBOBAIN
ocobu B Bo3pacte oT 9 nmo 12 ner, mpeobmaganmu 10- u 11-netHue ocodu. Macca 1enoi pHIObI
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BapbupoBana orT 640 r 1o 910 r co cpemgnum 3HaueHweM 725,9+13,06 r. [InuHa 300mormueckas (ab)
mMeHstace oT 36,1 cm 10 51 cm co cpemuuMm 3HadeHwem 43,0+£0,85 cm, mmmHa peiosl 6e3 C (ad)
konebamack ot 31,9 cm 1o 45,1 cm co cpegaum 3HadeHneM 38,3+0,75cM. Crenens HamomaeHusS KKT
coctaBisia oT 0 mo 3 Gawios, cpeanee 3nadenue 0,9 +£0,3. Youranaocts mo DynsToHY BapbHpoBaja
or 0,5 mo 1,4 co cpemamm 3HaderweMm 1,0+£0,05. CooTHOIEHHE TOJIOB B BEIOOpPKE cocTaBmio 3:1
(73 %9:27 %3) .

2. JluHeHBIA TeMm pPOCTa, PacCUMTAHHBIN MO MeTomy OifHapa Jlea, mokasall, 4TO POCT CaMOK
MPEBBIIIACT POCT CAMIIOB.

3. Pe3ynbTaTel CpaBHHUTEIHHOTO MOP(POMETPHYECKOTO aHAIM3a CaMIIOB M CaMOK KamOaJbl-epIia
MOKa3aJy BBIPAKEHHBIH MOI0BOI AuMopdusM (t = 3 u OGojee) mo macce W AJHMHE Tela, AJIMHE phlIa,
KOJIMYECTBY JIy4YeH B aHATBHOM IUIABHUKE, JUTUHE TOJIOBBI M IPYTMM MHJIEKCAM Tejia TI0 BCEM BO3PACTHBIM
TpyTITaM.

4. Ilo moka3zaTeisiM yIoBa Ha MPOMBICIIOBOE YCHIIME CIIEIYeT, 9TO HAaMOOJIBIINE MPOMBICIOBBIC
KOHIEHTpauK KaMOanbl-epima ObUIM B OCTPOBHOMW 30HE apxunenara lInuundepreH BecHoi B Mae, B
OTIIMYME OT TAKOBHIX JaHHBIX y OeperoB HopBermum B 3uMHee BpeMs (B sHBape), YTO CBS3aHO C
0COOEHHOCTSIMU THAPOIOTHIECKOTO PeXUMa U TEUSHUSIMHU B 3TOM paiiOHe M BECEHHHMH HEPECTOBBIMU
CKOIIJICHHUSAMU.

5. Jons xambansi-epia 3a 1 Tpanenue cocrarisuia ot 0,1 10 9,3 % B BUIOBOM COCTaBe yJIOBa.

Cnmcok JIuTepaTypsbl

Honzoea H. B. buonoruss m TPOMBICIIOBOE HCHOJIB30BaHWE KamOanwl-epma (Hippoglossoides
platessoides limandoides) bapennieBa Mmops: ABroped. auc. ... kauna. 6mon. Hayk (03.00.10). MypmaHck,
2004. 11 c.

Komuaap O. A. Coopuuk nabopatopHbix padcor. [Ipaktukym. Peionoe: JJ® ®I'OY BIIO «AI'TY»,
2007. 107 c.

Komasp O. A. Metoabl peiOOX03IHCTBeHHBIX HccnenaoBanuid (MxTtuonorus). Yuebd. mocodue. 2-¢
nepepad. u pom. M.: Dxonundopm, 2013. 222 c.

Ilpomvicnosvie poidbl Poccun. B 2-x 1. / Ilog pem. O. @. I'punenxo, A. H. Kotmsapa u
b. H. Korenesa. M.: U31-80 BHHUPO, 2006. 1280 c. (T. 2. C. 930-933).

IlIubaes C. B. Tlpaktukym 1o mpombicioBoi uxtuonorun. Kamuuuurpaa: OO0 «Axkcuocy, 2015.
320 c.

PACTUTENBHOCTb NMMTOPANIbHOW 30HbI OCTPOBA KUNbAWH
W. B. Poixuk, M. . Knunayx

MypmaHckuii MOpckoit Ononormueckuii nHCTUTYT PAH, T. MypMmanck, Poccus
klindukh.maria@yandex.ru

OctpoB Kunpaua mmeeT AaBHIOIO M WHTEpecHyIO0 Hctopuio. OH Bcerna NpuBiIeKall BHUMAaHHE
HCCIIEIOBATENEN: C OTHOW CTOPOHBI HA BOCTOYHOW €r0 YacTH HaXOAWUTCS PENIMKTOBOE 03ep0 MOTHIIBHOE,
C Ipyrod CTOPOHBI OCTPOB PacCMaTPHUBAETCA KaK OJHO U3 MEPCTIIEKTUBHBIX IS MTPOMBICTIA TAMIHAPHUEBBIX
BOJOPOCIIEH MECT, 3arachl KOTOPBIX COCTABIISAIOT OKOJIO 28 THICSY TOHH. Panee Ha TeppUTOPUHU OCTPOBA
OasupoBaics 3aBOJl 1O NPOM3BOACTBY HONA, CHIPEM [UII KOTOPOTO CIYXKWIH COOpaHHBIE W3
€CTECTBEHHBIX 3apocieil W ITOpPMOBBIX BbIOpocoB Bomopociu (Ilabammna O. B., 2014). OmHo u3
HEOOXOJUMBIX YCJIOBHH paIiOHAIBHOTO MPHUPOONOIB30BaHUS TSI 3TOTO paiioHa 3aKI0Yaloch B
KOMIUIEKCHOH TiepepaboTKe BOJOPOCIEH-MakpOPHUTOB, TaK KaK B IPUIOBAX OTMEUYAIOCh MPHCYTCTBHE
0OJIBIIIOTO KOJMYECTBA COITYTCTBYIONIMX BHJIOB, KOTOPHIC B IHUIIEBOH MPOMBIIIICHHOCTH Ha JaHHBIHA
MOMEHT He ucnoib3yioTcs (IIpoMbiciioBble W mepcreKkTuBHBIE ..., 1998). Ilpu 3TOM mpakTHUecku He
OIIEHWBAJINCh pAaclpefesieHhe W 3alachl IMPOMBICTIOBBIX BOAOPOCIEH B MPHUIMBHO-OTIUBHOW 30HE
nmobepexxbs ocrpoBa KwnbnuH. B Teuenme skcneamnuu B wutone 2025 T ObUla TIPOBEACHA OIEHKA

87



pacTuTenbHOCTH OeperoBoi 30HBI OcTpoBa KumbauH: BHIOBOM cocTaB, pachpelefieHHe BOAOPOCIEi-
MaKpo(pHTOB B MPUIMBHO-OTIMBHOM 30HE OCTPOBA.

Komruieke BpICIINX pacTeHH MPUIMBHO-OTIMBHOM 30HBI pa3BHUT c1a00. OCHOBHBIC BHJIBI BHICIITHX
pacTeHHii, KOTOpbIe OBUIM BCTpPEUeHBl Ha cynpamuropanu — Atriplex nudicaulis (Jlebena
ronoctebenvHas), Honckenya peploides (I'oHKeHWS TPOMONTOBATONMCTHAS), Mertensia maritima
(Mepten3ust Mopckas). OHH CIYCKAIOTCSl HUKE BCEX K ype3y BOJbl. Bhllie pacronaraercsi KOMIUIEKC
PacTUTENLHOCTH, KOTOPBIM TNPENCTaBICH TAKMMH MHOTOJETHHUMHU ranoduramu, Kak, Hampumep,
Ligusticum scoticum (JIurycTukyM wIOTIAHACKHUI), Ha BocrounoM KuibawHe CTOUT OTMETUTH B
KadecTBe JOMHHHUPYIOHIETo Buaa — Rhodiola rosea (Pomnomy po3oByro).

Hnst auropanu octpoBa KunmpAauH XapakTepeH AOBOJBHO IIOTHBIA MOKpoB Bogopocuen (60—80 %
MPOCKTHBHOTO TMOKpBITHs). OOHAaKo, B psAA€ MECT JHUTOPAIBbHOH 30HBI BOIOPOCIH OTCYTCTBYIOT,
HanpuMep, B cpeHel YacTh OyXThl MOTHIIbHAS, HA MBICY C MasYHBIM 3HAKOM Ha FOXHON OKOHEYHOCTH
ocTpoBa. B pacnpeneneHun BOJOPOCIEH MPOCISKUBACTCS MOSICHOCTh, ACCOIMAIUK TUIABHO TEPEXOJISIT
oIHa B Apyrylo. Ha 10)KHOM M 4YaCTHYHO Ha IOT0-3allaJIHOM Yy4acTKe MOOepeXbsi OCTPOBAa BEPXHUIA
TOPHU30HT JIUTOPAIM HE BBIPAXKEH, a BCE 3apOCIH HAYWHAIOTCS OT CPEHET0 TOPU30HTA, TIe JOMHHAHTAMHA
sapnsitotress Fucus serratus, Fucus distichus u Palmaria palmata. Cpeny TOMHHHAPYIONINX BOJOPOCIEH
MOXHO OTMETUTh F. distichus, F. serratus, nons F. vesiculosus u Ascophyllum nodosum wuwxe, dem,
Hanpumep, Ha Boctounom nobepexkse Kombckoro moiyoctpoBa B paiione ry6 SApHbiiHas, 3eneHenkas,
Tepubepckas. Ha cpemHeM ropr3oHTE TUTOPANM JOCTaTOYHO OOMIMpHBEIE 3apociu obpasyer Palmaria
palmata. Cpenu COMYTCTBYIOIIMX BUIOB MOXHO OTMETHUTH Oypble Bomopociu: Chorda filum, Chordaria
flagelliformis, Dictyosiphon foeniculaceus, Elachista fucicola, Petalonia fascia, Pylaiella littoralis,
Scytosiphon lomentaria — 3enensie Bogopociu: Acrosiphonia arcta, Ulva spp., Ulothrix flacca, Urospora
penicilliformes, Blidingia minima, Prasiola spp. — xpacHbsie Bomopociu: Polysiphonia sp., Rhodomela
lycopodioides, Porphyra umbilcalis v npyrue Buabl pona Porphyra. JlutopanbHas 30Ha 3anaaHol (paiioH
Mbica BbIK) M BocTouHOl wactu (paiioH kamHel CyHIYKOB) OCTpPOBa XapaKTepU3yeTCs HaludueM
0OJBIIOr0 KOMMYECTBA TOCTOSHHBIX JIMTOPAIBHBIX BaHH, KOTOPHIC B BEPXHEM TOPHU30HTE JIUTOPAIH
3aHSTHl B OCHOBHOM TIPEJICTABUTEINSIMH 3€JICHBIX BOJOPOCIEH, a B CPEAHEH YacTH JIMTOPaId — B BaHHAX
YBEJIMYMBACTCS JIOJS TIyOOKOBOAHBIX BHUIOB, Hampumep, Saccharina latissima, Alaria esculenta,
Laminaria digitata.

Br10pocs! HopMUPYIOT MIPEPHIBUCTHIC MOJIOCKI, CIUIONIHOTO MOSCa HET, MPE/CTABICHBl B OCHOBHOM
CyOIMTOpaNbHBIMA BHJIAMHA. MOXHO BBIJICIIUTH JBE IOJIOCHI — OJIDKE K ype3y BOIBI B BBIOpOCax
npeo0agaT CyONMTOpaIbHbIC BHIBI BOJOPOCICH, BhIIE MO Oepery — JHUTOpalbHBIE (DYKYCOBBIC
Bojopocin. KonudecTBo BBIOPOCOB B BOCTOYHON YacTH OcTpoBa Oosble, yeM Ha 3amazae. llupuna
TIOJIOCHI BBIOPOCOB B OT/IENBHBIX MECTaX MOXET JIOCTUTaTh HECKOJIBKUX METpoB. OHAKO MPOMBICIOBBIX
3alacoB HITOPMOBBIX BBIOPOCOB 3a TEPHOJA HCCIEAOBaHHS OTMEYEeHO He Obuto. B 3aBHCHMOCTH OT
yyacTKa MoOepexbsi BUIOBOM COCTaB BHIOPOCOB MEHSIETCS, HO B OCHOBHOM OH MPEJCTaBICH A. nodosum,
F. distichus, F. serratus, F. vesiculosus, S. latissima, A. esculenta, L. digitata, Saccorhiza dermatodea,
P. palmata, Porphyra spp., Desmarestia viridis, Phycodrys rubens, Devaleraeca ramentacea,
Polysiphonia sp., Ptilota plumosa, Euthora cristata, Delesseria sanguinea.

Takum 00pa3oM, OKa3aHO, YTO JJIsl MPUOPEIKHOHN 30HBI OCTpoBa KHiIbIUH XapaKkTepHbl TUITHYHBIC
it BocrouHoro Mypmana BUIOBOH COCTaB W pacrpeliesieHle Bojgopocieli-makpoduros. [IpoekTnBHOE
MOKpBITHE MeHsieTcs: B mpezenax oT 60—80 %, omHAKO BCTPEYAIOTCS yYacTKM 0€3 PacTUTEIbHOCTH.
[HomoGHBIE 0COOEHHOCTH 00YCIOBIEHBI TUIIOM IPYHTa U HMHTEHCHBHOCTBIO BOJTHOBOTO JIBU)KEHUSI BOJIBL.

Msr BeIpaxkaem OnarogapHocTh CeBepHomy dnoty, Mypmanckomy otnenenuro PT'O, a takxe
JUYHO DPYKOBOJUTENIO JKcreAunuu MpuHe ApTypoBHe MXwWTapsH 32 OpraHM3allMi0 M TOMOIIL B
NPOBEICHUH UCCIEJOBAHHM.

Cnucok JuTepaTypsl
IIpomvicnosvie N IEPCIEKTUBHBIE 7151 HCIOIB30BAaHHUS BOJIOPOCIIN U Oecrio3BoHOUYHbIe bapeHiesa u
benoro mopeii / OtB. pen. akaa. PAH, npod. I'. I'. Marumos. Anatuter: Mzn-so KHIL PAH, 1998. 628 c.

Ulabanuna O. B. V3 ucropun HoaHoro npousBojactBa B Koibekom 3anomspre // Tp. Konbckoro
Hay4. nenTpa PAH. 2014. Ne 6(25). C. 43-54.
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BEHOCKUE BYNIKAHUTbBI 3EMNTN OCKAPA Il (APXUNENAT WWNWULBEPTEH)
A. H. CupoTkuH

Bcepoccuiickuil HaydHO-HCCIEA0BATENbCKUN HHCTUTYT F€0JIOTUU U MUHEPAIBHBIX PECYPCOB
Mupogoro okeana uM. akanemuka U. C. ['pamOepra, r. Cankr-IlerepOypr, Poccust
pechenga-67@yandex.ru

Ha 3emne Ockapa II (3amagHoe mobGepexbe llImuudeprena) m3ydeHbl BBIXOABI BYJIKAHOT€HHOU
TONMM B palioHe JenoBoro mois Tpomnbxelimen. Panee Tomma Obuta natupoBaHa kKak RFas
(Kpacunbimukos, KoBanéra, 1976; Harland et al., 1979). [lo3xe B. b. Xapnana (Harland et al., 1993)
BBICKa3ajl ujer 00 e€ BeHackoM Bo3pacte. B 2003 rogy 3TOT ByJIKaHOTEHHBIH KOMILUICKC OBUT BBIJICICH
kak cButa Tpompxeiimen (Bergh et al., 2003) me3ompoTtepo3oiickoro Bo3zpacta. Ceura Tposuibxeiimen
CIIO)KE€Ha Pa3HOOOPAa3HBIMHM METAaBYJIKAaHUTAMU C MNOPGHUPOBON CTPYKTypod. OTO MeTaba3albThl,
MeTaaHAE3UThl, MeTaTy(hbl U MeTaTyPOOPEKINH; MOLIHOCTU OTICJIBHBIX CIOEB MEHSIOTCA OT 1-2 M 110
necsTKoB MeTpoB. Cpel METaByJIKaHUTOB BCTPEYAIOTCS IPOCION METAlleCYaHUKOB U METaalleBPOJIUTOB.
Momurnaocts cButhl 60see 1000 m.

U3 penuKTOBBIX MHHEPAJIOB B METaByJNKaHWUTax BcTpedarorcs Kfs u Cpx, mpencraBleHHbI Aug
(Ti-Aug). Tlocneanuii BcTpedaeTcs Kak B BUAE MOPQUPOBBIX BKPAIUICHHUKOB (PENHKTHI TEPBHYHO-
MarMaTH4ecKol CTPYKTYpHI), TaK U B OCHOBHOU Macce. MeTtaMop(hOTeHHBIN MapareHe3uc MpeCTaBlIeH
Act+Chl+Ms+Ep+Ab+Carb+0Opq, ato oTBedaeT MeTaMophu3My B YCIOBHAX (pamuy 3eNEHBIX CIAHIICB.
Hanmuaume takmx mepBHYHO-MarMaTU4eCKHX MHUHEpANOB, Kak Ti-Aug u Kfs, yka3pIBaeT Ha MOBBIIICHHYIO
HIENIOYHOCTD ATUX BYJIKAaHUYECKUX TOPOJI.

Ha mmarpamme TAS Touku mopoj momagaroT B MOJsl CYOIIETOYHBIX M IIEIOYHBIX OCHOBHBIX
MOPOJ; PeXKE — OCHOBHBIX MOPOJI HOPMAJILHON IIENOYHOCTH; JBE MPOOBI — B MOJS aH/e3u0a3aabToB U
anne3utoB. Ha muarpamme Q-Hy-Di-Ol-Ne To4ku mopoj JENATCA HAa TPU TPYIIBL a) IMICJIOYHBIC C
HOPMAaTHUBHBIM HedennHoM (M nednurom); 0) OMMBHH-TIUPOKCEHOBHIE (HOpPMalbHBIE 0a3albThI); B) C
HopMmaTuBHBIM KBapueMm. Ha nuarpamme KO — Na,O Buana auddepeHnuanus 3TUX HOpPOA MO THUILY
mETOYHOCTH: a) KalueBble M 0) KajaueBO-HaTpHeBble W HaTpueBble. 1lopoabl xapakTepH3YIOTCSl Kak
YMEPEHHO-BBICOKOKAIMEBBIC, HU3KOTIMHO3EMUCTRIC, HU3KO-CpeaHeMarne3nanbueie (Mg# — 0,29-0,53),
BBICOKOTUTAHHCTHIE.

Crnextpel pacnpenenenusi P3D yka3plBaeT Ha 3HAYUTENBHYIO CTENEHb (QPaKIMOHUPOBAHUS
MaTepraiga ¥ Ha MUHMMaJbHYIO KOHTAMHUHAIIMI0 MAaTEPUHCKONW MarmMbl KOPOBBIM MaTepHasoM. MOXHO
MPEAINONOXKUTb, YTO SBOJIOLMS MarMaTHYeCKOro pacijlaBa Lla B YCIOBHSAX B3aMMOJEHCTBUS C
MaTepHajoM KOpHI MOBBIMLIEHHONW mEnoyHocTu. Huskoe comeprkanne coBMecTUMbIX anemMeHToB (Cr, Ni,
Co) MOKeT yKa3bIBaTh Ha aHATEKTUYECKUI XapakKTep MUIABICHUS MAHTUH B MarMaTHYECKOM UCTOUYHUKE U
Ha €r0 OTHOCUTEJIbHYIO TITyOuHY.

Ha puckpMHHAIIMOHHBIX AMarpaMMmax TOYKH 3THX 0a3aJbTOWIOB TOMAAAIT B MO JIMOO
BHYTPHIUIUTHBIX 0a3aJIbTOB, JIN0O 0a3aJbTOB U aHJE3UTOB OKEAHHMUYECKMX OCTPOBOB. Ha 3TOM ocHOBaHUM
WX MOXKHO XapaKTepU30BaTh KaK BHYTPUIUIMTHBIE MarMaTUTHI M YKa3aTh, B IIEJIOM, HA KOHTUHEHTAJIbHBIH
pudTOreHes Kak Ha IIIaBHYI0 0OCTaHOBKY X ()OPMHUPOBAHHUS.

st onpenenenns abCOIIOTHOTO BO3PACTa U3yUeHbI HMPKOHBI U3 TPEX mpod. 1o pezynsratam U-Pb
natupoBaHus: npoda 4969-4 (13 3EépeH) — KOHKOpAAHTHBINH Bo3pacT 563,2+3,6 Ma; mpoba 4969-6 (10
3EpeH) — KOHKOPJAHTHBIA Bo3pacT 574,1+4,3 Ma; npoba 4973-1 (10 3&peH) — KOHKOPAAHTHBIH BO3pacT
558,3+4,3 Ma. Takum 00pa3om, MaTepHaIbl [0 U3YUCHUIO 0CaJI0YHO-BYIKAHOTCHHOH TOJIIIH, ONTUCAHHON
BO BHYTpPEHHHX paiioHax 1oxHON yacth 3emmn Ockapa II, MO3BONSIOT yBEepeHHO BBIAENWTH Ha 3TOU
iomiaay GpakT BEHACKOH BYJIKAHUYECKON aKTHUBHU3AIMK — 574—558 MIIH Jier.

Panee mpeamonaranoch, 4To B BeHACKOoe Bpemsa Ha TeppuTopun Llnunbeprena cymectBoBaiia
ocobasi 00CTaHOBKa, CBA3aHHAs C OOIIMM MOABEMOM TEPPUTOPHM apxHIejara M yKas3blBaromlas Ha
KpYIHYIO TeKToHH4YecKyto aktuu3auuio (bapxaros, 1970; Kpacunmbmukos, 1973). B. b. Xapanang
(Harland et al., 1993) npearmonoxwui, 4To BeHJIcKUe Toimy B paiione 3emun Ockapa I popmupoBanucs B
PUPTOTEHHOH CTPYKTYpE B YCIOBHSX YePEIOBAHHS DIIOX OJICICHEHHUS C DIIOXaMH BYJIKaHU3MA.
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[To3xe, B ceBepHOlt yactu 3emun Benens Spncoepra (3BA) B cxonHo# cTpykTypHO-(anuansHOR
30HE BBIAEJTICHA BYJIKAHOTeHHas! cepusi UemOepnennaneH BeHackoro Bospacta (CupotkuH, EBIOKMMOB,
2022). T'eonoro-meTpojJOTrHYEcKHe XapaKTePUCTHKH METaBYJIKAaHHTOB J3TOW CEPHH BO MHOTOM
COTIOCTaBUMBI C XapaKTEPHCTUKAMH METaBYJIKAHUTOB CBUTHI TposuibxeiiMeH. HoBble MaTHPOBKH IO
LIUPKOHAM U3 MOPOJ CBUTHI TPoJIIbXeHMEH MO3BOJISIIOT HaM BBIJIEIUThH B 3TOM palloHe apXurenara HOBbIN
BEHJICKMI CTpPAaTOH, MOPOABI KOTOPOTO IO BO3pAacTy W JPYTUM XapaKTePUCTHKaM (CyOIIeNIodYHON H
HIETIOYHOM cOCTaB BEHACKHX MeTaba3uToB, GOPMUPOBAHUE MX B YCIOBUSAX BHYTPUILUTUTHON 0OCTaHOBKN)
XOPOILIO KOPPETUPYIOTCs ¢ mopoAaMu cepun YemOeprieHaaseH.

Hamo ormeruts, 4uTto BeHiackoe Bpemsi Ha LlnmumbepreHe JaBHO paccMaTpHBAaeTCsl Kak MEPHON
TEeKTOHO-MarmMaTuueckoi aktupm3anmu (bapxaro, 1970; Kpacwiemmkor, 1973; Kysueros, 2009;
Harland et al., 1993; Cupotkun, EBgokumos, 2022 u ap.). Benackne ByJIKaHUTHI M3BECTHHI TENEPh B
IIByX paiioHax — ceBepHas dacTh 3B (Cuporkun, EBnoxkumos, 2022) u 1oxxHas dactb 3emin Ockapa 11
Bonpmioe cxomcTBoO B TeOJOTHYECKON MO3WIMH, TETPOJOTHYECKHUX XapaKTEPUCTHKAX W BO3PACTHBIX
JAHHBIX YKa3bIBACT Ha €IWHBIA MEXaHM3M (DOPMHPOBaHHWS ABYX KOMIDIEKCOB, C OJHOW CTOPOHBI, a, C
I[pyFOﬁ CTOPOHBI, Ha O6OCHOBaHHI>II\/'I IMPOrHo3 IO BBIABJICHUIO HOBBIX BCHIACKUX BYJIKAHOTCHHBIX
KOMIIJIEKCOB B JIPYTUX paliOHax apxurenara.

CHOprIM BOIIPOCOM OCTaBaJIMUCh YCJIOBHUA, B KOTOPLIX 3Ta aKTUBU3alMA PEAaIN30BbIBAIACH. Hammu
MPEAMIECTBEHHUKH MPEAIoNIarai, YT0o 3TO YCIOBHS KOHTHHEHTanbHOro pudtorenesa (Harland et al.,
1993), mubo wxontmHeHTanmpHOW Koywmm3um (Koehl et al., 2022), nubo orpakéHHas aKTHBH3alHA B
TBUTOBOW YaCTH IUIUTHI 32 KOM3HOHHBIM (QpoHTOM (Ky3ueros, 2009 u ap.). Pabora mo BynkaHuTam
cepun YemOepneHIaNeH MpeACcTaBUiIa CBHJETENECTBA, YTO 3TOT IPOIEcC OBLT OMM30K IO TPUPOIE
KOHTHHEHTaIbHOMY pudToreHe3y (Cupotkun, EBmoxmmos, 2022). Marepuaisl Mo MeTaBYJIKaHHUTaM
cBUTHl TpojuIbXeiiMEH [OKa3blBalOT, 4YTO BEHJACKAW BYJIKAaHW3M Ha apxXuIenare CcBs3aH C
BHYTPHUIIIUTHBIMU IIPOLIECCAMU.
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MAJIEO3KONOIUA U NANEOOKEAHONOTUA
HEKOTOPbIX PAMOHOB AKBATOPUW APXUMNENATA WNULBEPIEH
MO AAHHBIM PACMPOCTPAHEHUA YETBEPTUYHbIX BEHTOCHbIX ®OPAMUHUDEP

K. M. CmupHosa, A. I'. Matynb, E. A. HoBuukoBa, H. B. KosuHa, C. B. CriomHiok, M. [1. KpaBunwmHa

MNucrutyt okeanonoruu um I1. I1. Hlupmosa PAH, r. Mocksa, Poccus
skm98@mail.ru

dopamunudepsl NPEACTaBIAIOT COOOH KIIOYEBYIO COCTABISIONIYI0 MOPCKHX IUIAHKTOHHBIX H
OCHTOCHBIX COOOIIECTB, BCTPEUAIOMINXCS BO BCEX aKBaTOpUsAX MwupoBoro okeana. Mx reomormueckas
UCTOpPHUSL OXBAaTHIBA€T OTPOMHBIN BPEMEHHOM NMPOMEXKYTOK — OT MO3IHET0 NOKEMOpHs A0 HalluX ITHEH,
YTO JenaeT HX He3aMEHHMMBIM WHCTPYMEHTOM B crpaturpaduu. bnaromaps cBoell BBICOKOH
9BOJIIOLIMOHHOM  M3MEHYMBOCTH U  IIMPOKOMY  PACIpPOCTPAHEHHUIO, OHM  CIYXKaT HaJAEKHBIM
Ouoctpaturpa@uyeckuM MapKepoM IIPH PACWICHEHWH OCaJOYHBIX OTJIOXKECHUH Majeo30icKoro,
ME3030MCKOr0 U KaliHO30MCKOro BO3pacToB.

bnarogapsi BbICOKOM YHCIEHHOCTH, OTJIMYHOM COXPAHHOCTU U IIMPOKOMY PacCIpOCTPAHEHUIO B
MOPCKHX OCaJKaX, pPAaKOBHHbI OEHTOCHBIX (opamMuHH(pEp CIYXKAT OTIMYHBIM MAaTepUaioM Majs
NPOBENCHUS] M30TONHBIX  HCCIENOBAaHUH  (KUCIOPONHBIX W YIVIEPOAHBIX). OTO  MO3BOJIAET
PEKOHCTPYHpOBaTh Maneoreorpaduyeckue ycloBHS CpeAbl WX OOWTaHUS, BKIIOYas TeMIepaTypHBIC
MOKAa3aTeln, COJCHOCTh BOABI, KOHICHTPAIMIO PACTBOPEHHOTO KHCIOPOAa W YPOBEHb OMOJIOTMYECKOi
MIPOJYKTUBHOCTH OacceiiHa.

Ocoboe 3HaueHHE B UCCIICAOBAHUAX UMEIOT OCHTOCHBIE opaMUHH(]EpPDI, MPENCTABISIOMNE COOO0H
Hanbojiee MHOTOYHMCIICHHYIO Tpynmy. MX wu3ydeHHe MJaeT BO3MOXKHOCTH BOCCO3/aTh JWHAMUKY
KJIMMAaTHYECKUX KOJIeOaHUH, BKIIOYAs NEPUOABI MOTEIUICHUS M IOXOJOIAHUS, a TaKXkKe ONpelnesnuTh
TEMIIEPATypHbIC XapaKTEPUCTUKU U COJEHOCTh NMPHIOHHBIX BOA M HMX B3aMMOCBS3b C MPHJIETAIOIINMH
akBaropusiMu. llodydeHHble B XOJ€ HCCIEAOBAaHUM JaHHBIE CIIOCOOCTBYIOT JIyYIEeMY IOHUMAaHUIO
MEXaHU3MOB ()OPMHUPOBAHUS COBPEMEHHOIO KJIMMAara M IO3BOJLSIIOT CTPOMTH MPOTHO3BI €ro OyIyIiux
M3MEHEHUM.

Teppuropust bapeniieBa Mops SBISETCS MECTOM AaKTUBHBIX T'€OJOTMYECKUX U OHMOIOTHYECKUX
uccnepoBannii. OCHOBHOHM 3ajlauell MarucTepckodl paboThl SIBISETCS BBISBICHUE KIMMATHUYECKHX
W3MEHEHUI Ha COBPEMEHHOM 3Tarle IreojIornueckoi uctopur B paiione Llnundeprena Ha OCHOBE aHaIU3a
pacnpezneneHus OeHTOCHBIX (popamuHUEp.

Becy Marepuan npoHCXOAWT W3 YETBEPTHUYHBIX OTIOKEHUH pa3IMYHBIX PalOHOB aKBAaTOPUHU
[mumoeprena (bapennieBo Mope) u3 Tpex komoHok: 7063 (N 76°59.808° E 13°6.620°, rmyOuHa Mops
320 M, MomHOCTH 5.16 M), oToOpaHHas B IOTro-3amagHON YacTH bapeHIieBa Mopsl y apxwurienara
HInunbepren Bo Bpemst 84-ro peiica HUC «Axagemuk Mctucnas Kenpeim» B 2021 romy, 6850
(N 79°41.489° E 33°22.144°, rirybuna mopst 373 M, MomHOCTh 3.72 M), OTOOpaHHAasi B CEBEPHOW YacTH
BapeniieBa Mopsi MeXAy FOKHBIMH OKOHEHHOCTSAMH keno0oB Kauroiiss m ®@panu-Bukropus Bo Bpems
80-ro petica HUC «Axanemux Mcrucnas Kexnpsim» B 2020 roay. M3ydeno 207 o0pasiioB ¢ HHTEpBAIOM
npobooTdopa B 5 cM.

Marepuan npeacTaBisieT cOOOW KepH U3 YAapHOU TPYHTOBOH TpyOku Oombioro auamerpa (TH/),
Hape3aHHBI 1O caHTUMETpy. B oTnmume OT Apyrux WHCTPYMEeHTOB mpobootbopa, TBJl maror
BO3MOXHOCTB U3y4HTh OoJiee rIyOOKKe CIION 0CaJI0YHON TOJIIIIH.

B u3ydennsix npobax BcrpeueHsl 43 Buga b®, otHocsmuxcs k 31 poay, 4acTb KOTOpPHIX Obuia
olpesieNieHa B OTKPBITOM HOMeHKiatype. bonpmasg gacts b®, BcTpeueHHBIX B M3Y4YEHHBIX KOJOHKAaX,
00J1a1at0T U3BECTKOBOW PAKOBHHOM, M TOIBKO 4 BH/1a — arTIIIOTHHUPOBAHHOM.

Ha ocnoBe ananmza xommiekcoB b® mpoBeneHa peKOHCTPYKIUS Majeocpeibl APKTHKH B TaHHOM
palioHe wucciaenoBaHUuil B deTBepTHUHOM Imepuoae. B komonke AMK-7063 BBISBIEHBI KIIOUEBBIC
KJIMMaTU4YeCKHUe COOBITHS TOJIOIEHA: IOXOJogaHue 8.2 ThIC. JIET Ha3ajd, | 0J0IEHOBBIM KIMMaTHYECKHUI
ONITUMYM H TIEPEX0]l K cyOaTIIaHTHIeCKOMY ToxoJioianuio. OOHapy>KeH aHOMAJBHBIN MUK YHCIEHHOCTH
B® (50 ThIC. 3K3./T) B mHTEepBane 30—31 cM, CBA3aHHBIA C aKTHBH3AIMEH aTIAHTHYECKUX BOJ. YeTko
MpoCJeKeHa TpaHUlla IulehcTouen/rononer (wHT. 171-172 cM) W 3aduUKCHUpPOBaHBI JIOKAIHHBIC
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MOTEIUICHUsT B TEpUOJ MOCIAEAHEro JegHukoBoro Makcumyma (MUC-2). B komonke AMK-6850
MONTBEPKICHBI KIIMMaTHdeckue pyoekn 8.2 u 4.2 TwIC. JIeT Ha3aJ, MAPKUPyEeMble CMEHOM apKTUIECKHIX U
aTJIAHTUYECKUX BHUJIOB. Pe3ynbTaThl MCCIENOBAHUNA TEMOHCTPUPYIOT BBICOKYIO UyBCTBUTENBHOCTh bD K
WU3MCHEHUSM TaJIe00KeaHrpaMueCKuX YCIOBUN U MOATBEPKIAI0T BO3MOXKHOCTh UX MCIIONIB30BAHUS JIJIS
JIETAITBHBIX MTAJIEOPEKOHCTPYKINH 06€3 a0COMOTHOTO AATHPOBAHUS

Pa6ora BemonaeHa npu moanepxke npoekta PHD Ne 24-17-00044 (pyxoBonutens A. I'. Maryis).
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COBPEMEHHOE 3HAYEHWE MOPCKWUX BOA
BOKPYI" APXWUNENATA LUNWUBEPTEH ANA POCCUUNCKOIrO PbIBOJIOBCTBA

K. M. Cokonos, E. B. lN'yceB

Honspusrit pumman nm. H.M. Kaunosuda Beepoccriickoro HayqyHO-HCCIIEI0BATEIBCKOTO
MHCTUTYTa PBIOHOTO XO3sIMCTBA U OKeaHorpaduu, r. Mypmanck, Poccust
sokolkm@pinro.vniro.ru, goose@pinro.vniro.ru

C pbIOOXO3SIICTBEHHOW TOYKH 3peHUs, TOJ, MOPCKMMH BOJaMu BOKpyr apx. llInunoepren
MMOHMMAaEeTCsl MpocTpaHCTBO dactell bapennesa, Hopsexckoro, I'pennaniackoro mopeit m CeBepHOro
JlemoBuTOrOo OK€aHa, pacrojoKEHHOE K CeBEpy OT rpaHullbl VICKIIOUUTEIbHOW 3KOHOMUYECKOW 30HBI
Hopseruu, k 3amajgy OT JIMHMM pasTpaHUYECHMs] MOPCKHX IIpocTpaHCTB Mexay Poccueil u Hopeeruei u
3anagHoi rpaHuusl paiiona perynupoBanus HEA®K (OtkpsiToit yactu bapenunesa mopsi), Kk ceBepo-
BOCTOKY OT IpaHulls! paiioHa perynupoBanusd HEA®K Otkpeitas yacts HopBexckoro Mops, U K 10Ty U
IOT0-BOCTOKY OT CEBEpHOW TpaHUIBl TaK Ha3blBaeMOW «pbIOOOXpaHHOW 30HB Hopeermn. 3ITo
NPOCTPAHCTBO B HACTOSIIEH paboTe TEPMHMHOJOIMYECKH ONPENENeHO Kak paioH apxuresara
[mumoepren (PLI) u BrimrouaeT B ceOs Kak BOJBI mienb(da, Tak M TITyOOKOBOJHBIE PaiiOHBI K 3amaay |
ceBepy OT MIENb()OBBIX OKPAUH.

B eauwnoii OGapennieBomopckoir askocucteme Pl sBisieTcs yHHKanbHOW akKBaTOPHEH, UYbH
0coOeHHOCTH c(HhOPMHUPOBAHBI JOHHBIM Pelbe)OM U CHUCTEMOH MOCTOSHHBIX TeueHnHd. C 1ora K 0cTpoBaM
apxumenara Temible BOABl ATHaHTUKH mpuHOcATCS LIMuibepreHckuM TeYeHWeM, W €ro BETBSIMH
3anagao-lImunoeprenckum u  FOxuo-llInnmnbeprenckum TedeHusmu. Ha roro-Boctoke paiiona —
CesepHoii BeTBblO Hopakamnckoro teueHus. Boasl k ceBepy M K CEBEpO-BOCTOKY OT apxwuIiernara
HaxoAATCA IO/ BIUSHUEM XoJoAHbIX BoJ CeBepHoro JIenoBHTOrO OKeaHa, MEPEHOCHMBIX C CeBepa
teueHnamu bapenna, Ilepcess u MeaBexxnnckum TeueHneM. CMeIIeHne aTIaHTUIECKUX U TONSAPHBIX BOJT
o0ycaBnMBaeT BBICOKYIO OHONPOJYKTHBHOCTh OTHUX BOJl, HA BEPXHHUX TPOPHUUECKHX YPOBHSX
9KOCHCTEMBI BBIPAXKAIONIYIOCS B HAJIMYMH TUIOTHBIX CKOIUIEHUM HEHHBIX MPOMBICIOBBIX METArHYeCKUX U
JIOHHBIX PBI0. DKOCHCTEMHAS OOITHOCTH 3aIacoB IaJIeKO MUTPHUPYIOINX MPOMBICTIOBBIX PBIO OMpeaesieT
BBICOKYIO PBIOOX03SIICTBEHHYO BaxkHOCTH PIII.
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OteyecTBeHHOE OCBOCHHE MOpPCKHX OuopecypcoB Llmunbeprena Hawanoch B KOHIE XV Beka,
nepekuBas paa MoabeMoB 1 cnanoB. Haunnast ¢ 1930-x rogoB, pbI00X03siCTBEHHOE 3HAYEHUE BOJI ATOTO
paiiona Hawanmo ObicTpo pactu. HemocpenctBenHo mepen Bemukoii oredecTBeHHOW BOWHOW y IOTO-
3amagabix OeperoB Ilmumnbeprena HUC «Hwukonait KaumnoBnw» ObITM HaleHBI KPYHHBIE CKOTUICHUS
MTOCIIEHEPECTOBON KPYITHOM aTIIAHTUYECKON CENTbI, TaHbl PEKOMEH AN 110 ee poMbIcty. B 1946 roxy
COBETCKHE HCCJICIOBAHMS M TPOMBICET CENbIN OBLTH BO300HOBIICHB. B Hawame 1950 rr. 3aech Obumm
oOHapyXeHbl W CTaJu OONaBIMBATbCA (UIOTOM MOLIHBIE CKOIUIGHUS OKYyHA-KIroBada. C 3TOro xe
JECSTUIIETHs] HadaloCch MHTEHCHUBHOE OCBOEGHHE B 3TOM pailoHe 3amacoB Tpecku. C 1956 roma u mo
nepBoro necsaTmiietTus XXI Beka 37ech J00bIBANIOCH 0KoJIo 23% €€ ToI0BOr0 OTEUYECTBEHHOIO BBUIOBA.
Ha konerr 1960-x TT. NpUXOJUTCS HAYaJl0 AKTUBHOW JOOBIYM TPEHIIAHACKOIO MajTyca Ha CBalie
koHTHHEeHTaIbHOro Imenbda B PUI. C 1970 roma nmo wrtoram wmccnenoanmii [IMHPO B PUI Hauar
MeIaru4eckuii mpomeicen MouBbl, ¢ 1980-X IT. BeAeTcs poCcCUICKUI MTPOMBICET CEBEPHON KPEBETKH.

OCHOBHBIMH 00BEKTaMH COBPEMEHHOTO POCCHIICKOTO ITpoMbIciia B P11 sBISrOTCS Tpecka, MOPCKHE
OKYHH, YEpHBIA MaNTyc, CEBEPHasl KPeBETKAa. B oThenbHbBIE Toabl 37€Ch B 3HAUUTENBHBIX KOJIUYECTBAX
BBUIABJIMBACTCS aTJIAHTUYECKas Celibb, MOWBa U myTaccy. JloObIua JOHHBIX BUIOB BOJHBIX OHMOpPECYpCOB
(BBP) ocymectBnsieTcss JAOHHBIMH TpajlaMH M SIpPyCamy, IEJarudecKux pbhI0 — pPa3HOTITyOWHHBIMHU
Tpanamu. Ha poccuiickuii npomeicen BBP BIUSIOT psii 9KOJOTMYECKUX M COLUATBHO-3KOHOMUYECKUX
(haKTOPOB — COCTOSIHUE 3aI1acOB, THAPOJIOTHUYECKHIE YCIOBHUS, OCOOCHHOCTH PETyIHUPOBAaHUS PHIOOJIOBCTBA
B PIII, x xoTOpeIM B TOCIEAHHE TOABI A00ABUIACH HeIpyKecTBeHHass monutuka Hopseruu. Ilemsio
paboThl SBISIIOCH ONpEENIEHHE COBPEMEHHBIX TEeHJEHIMH poccuiickoro npomseicia B PIII, xoropsie
MOTYT IOCITYKUTh OCHOBOH OyAyIIMX yIpaBIeHYECKHX PEIICHHM.

B crpykType obmiero poccuiickoro mpombicia B bapeHIeBoM Mope M COIpenenbHBIX BOAaX B
2010-2024 rr. BeuioB BBP B PIII B cpennem cocrasisin okono 30 % BeiioBa exxeroxHo. B 2010-2024
rojgax MakcuMyM poccuiickoro BeutoBa B PAI mocturan 294 teic. T u 0611 oayded B 2012 . Muaumym
BbLTOBA Tiputiencs Ha 2024 r. (70 Teic. T).

B uenom, ¢ 2010 mo 2024 rr. npoUcxXoauI0 NOCTEIEHHOE CHUKEHUE JTOJIM POCCUHCKOTO BBUIOBA B
PAII, u moutn cunxponHoe yBenudenue ponu U393 Poccun B BeimoBe. Ot Makcumyma B 43 % BBLIOBA B
2012 r., mons oredecTBeHHOro OapeHIieBoMopckoro BeuioBa B PII k 2023-2024 rr. cHU3WIach A0
mMuHuMyMa B 14-15 %. CoOTBETCTBEHHO, NPOMBICIOBas HAarpy3ka (KOJHMYECTBO CYyI0-CYTOK),
npuknaneiBaemas ¢uorom B MD3 Poccum B 2010-2024 rr., yBenMuUMBAaCh IPH MOCTEIEHHOM
yMeHblleHnH 3Toro nokaszareis B HO3 u B PILI. Munumym npomsiciioBsix yeunuid B PIL O6bu1 nipustoskeH
B 2024 r., cocTtaBuB 2,9 THIC. CYA0-CyTOK.

HauOonee sipko Takue TEHIEHIMU MPOSBWIMCH VIS JTOHHOTO TPAJIOBOTO NPOMBICIA, BBUIOB IPU
KOTOPOM B CTPYKTYpe OOILEro poccHicKoro BeuioBa B bapeHueBom mope coctasisier okoso 80 %. Tak,
MaKCUMyM U MUHMMYM POCCHHCKOI'O BBUIOBA JOHHBIX PBIO TaKKe MPHUIUIUCH COOTBETCTBEHHO Ha 2011—
2012 u 2024 rr. (216-212 TBIC. T W 64 THIC. T COOTBETCTBEHHO). B cpemnem B sToT mepuox B PIII
poccuiickue cyna BbulaBIHUBaIK okoyio 180 ThIC. T BOJHBIX OMOpECypcOB, U3 KOTOPHIX HA JOJIO JOHHBIX
PBIO 1 6ECTIO3BOHOYHBIX MPUXOIMIOCH OKOJIo 160 ThIC. T.

[Ipomeicen nenarudeckux peid B P ocymectBisuics muib 10 2015 . O CpeHUM €KETrOHbIM
BBUIOBOM OKOJIO 35 ThIC. T IPEUMYIIECTBEHHO aTilaHTH4YecKoi cenpau. Haunnas ¢ 2016 r. poccuiickuit
nenarudeckuil npomeicen B PII He Bencs.

B cTpykType OTe€d4ecTBEHHO AOHHOTO SPYCHOTO IMPOMBICTIA TIPH CPEAHEM EKETOAHOM OOIIeM
BBUIOBE ATUMH opyAusiMU JoBa B oyt 30 Thic. T, nonst P coctaBuna B cpeanem 7 toic. T. Makcumym
BBIJIOBA JOHHBIX PBIO sipycamu 371ech Obu1 noxydeH B 2016 r. u coctasun 13,5 ThIC. T.

Taxum o6pazom Boxsl P ai1st orewecTBeHHOTO pBIOOI00OKBIBatOLIETO (DI0Ta B IIOCIEAHUE 1BA TO/1a
(2023-2024 rr.) OCBaMBAKOTCS HEAOCTATOYHO. [IpWYMHBI TAaKOTO TOJIOXKEHUS el — OTHOCHUTEIbHAs
OTJAJIEHHOCTh 3TOr0 paiioHa OT MOPTOB, 3aKpPBITHE JI MPOMBICIA IIUPOKUX aKBATOPUI HOPBEKCKOM
CTOPOHOHM, HEKOTOpbIE OCOOCHHOCTH PEryJIMpOBaHUs MpPOMBICIA B 3ToW uyacth Mops. K coxanenuto,
TEeKyIIass CHUTyalusi YCyTryOnseTcsi HeApYKECTBEHHON moauTHKoi Hopeernu, orpaHnymBaronien
BO3MOXXHOCTH MOPTOBOTO OOCIY)KMBAaHHS POCCHICKHX CyJOB. Bce 3TO yBeamumBaeT H3AEP)KKH Ha
MIPOMBICETI, BBIHYX/asg OTE€YECTBEHHBIX phIOakoB mepememathcsi B O3 Poccum. Takoe cokparmienne
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TUIOMIAIA JOCTYITHOTO JUI POCCHIMCKOTO (DJioTa MpOMEICIA CHUXAET ero 3(PQEeKTUBHOCTh, a TaKKe
YBEJIIMYMBACT aHTPOIIOTEHHYIO Harpy3Ky Ha 4acTh 0apeHIICBOMOPCKOW KOCHCTEMBI, PACIIONIOKECHHYIO B
D3 Poccun.

HcmpaBiieHUIO TOJ0XKEHHS el MOrja Obl CIIOCOOCTBOBaTh OpraHH3allMs HEIOCPEACTBEHHO Ha
apxwurenare [lnmundepren mOpTONMyHKTa, CIOCOOHOTO OOCITY)KHBATh MPOMBICIOBBIE CY/a, OCHAIIEHHOTO
MPOMBIIIUICHHBIMU CKJIaIaMU JIJISl XPaHECHUS PHIOHOM MPOyKIIHH.

NAJIEOMOPCKUE YCNOBWA BO BPEMA PAHHErONIOLIEHOBOW TPAHCIPECCUU
B 3ANAAHOW YACTU LIEHTPANBHOIO LWMULIBEPTEHA

0. A. ConoBbeBa', A. C. OkyHeB?, H. B. KynpusHoBa?, C. P. Bepkynuy'

! ADKTHYECKHH 1 aHTapKTHIECKUH HAYIHO-HCCIIEN0BATENbCKII MHCTUTYT, T. Cankr-IleTepOypr, Poccus
2 BcepocCHIiCKUi HAYYHO-MCCIIEN0BATENBCKUN HHCTUTYT IE0JIOTHH U MUHEPAIBHBIX PECYPCOB
Muposoro okeana uM. akagemuka U. C. I'pambepra, r. Cankr-IletepOypr, Poccust

OTtcTynaHue OJICCHCHUS MOCIICIHETO JISAHUKOBOTO MakcumyMa (okoiio 24 000 et Ha3aj) craio
MIPUYUHON 3BCTATHYECKOTO MoabeMa ypoBHS mupoBoro okeana (Fairbanks R. A., 1989). Ilocnemyrommit
TISIHON30CTATUYECKUN TMOIBEM OCBOOOIMBIINXCS TEPPUTOPUN TPHUBEN K MOCTEIICHHOMY CHIKEHHIO
OTHOCUTENFHOTO YpPOBHA MOps. OTH KoJeO0aHWs HalTd CBOE OTpaKeHHE B OOJIHMKE MOOepeKuii
apxunenara Illnundepren, B KOMIUIEKCaX MOAHATHIX IUISDKEH, OEpEroBEIX BaJIOB, TEPPACOBBIX YPOBHEH U
MOPCKHX OTJIOKEHHUSX Ha Pa3IMYHBIX THIcoMerpudecknx orMerkax (Forman S. L., 1987; Forman S. L.,
1990; Farnsworth W.R., 2020). Ilo pgaHHBIM O BBICOTE MOPCKHX Teppac H pe3yjbTaTam
PanuoyrIepoOAHOr0 NATHPOBAHHMS PAKOBHH MOJUIIOCKOB, IUIABHHKA M KOCTHBIX OCTaHKOB MOPCKHX
MJIEKOIIMTAIOIIUX OBUIM MOCTPOEHBI KPUBBIE IOCIECIECAHUKOBOIO HM3MEHEHUS! OTHOCHTEJIBHOTO YPOBHS
MOpsI JUIsl pa3nuvHbIX paiionoB apxunenara Llnunbepren (Feyling-Hanssen R. W., 1955; Forman S. L.,
2004 u nap.). BOJBIIMHCTBO paaMOYTIIEPOAHBIX MATHPOBOK OO0BeauMHEHO B 0a3y maHHbix SVALHOLA
(Farnsworth W. R., 2020). Ilpu »TOM, mnoONy4yaeMble JaHHbBIE JUCKPETHBI, PEKOHCTPYKLUU
MEJIKOMACIITAOHBIX U3MEHEHUH YPOBHS MOPSl HA OCHOBE T€OMOP(HOIOTMUECKOI0 METOJa HEBO3MOXKHHBI.

[To maHHBIM 00 YCIIOBHSX OOMTAaHHUS M BO3pPACTE PAKOBHH TEIUIONIOOMBBIX MOJUTFOCKOB (TaKUX Kak
Zirfaea crispate n Mytilus edulis), 0OHaApy>XEHHBIX B MOPCKHX OTJIOKEHUsAX apxwurenara Llnundepren,
Ob110 BEIsBIIEHO, 4TO 11000 KanmuOpoBaHHBIX JeT Ha3an (Kaji. JI. H.) KnmuMmat Ha apxurnenare [Inundepren
OBl CcpaBHUM C COBpeMeHHbIM. Jlajee mocnenoBan TEPMUYECKHM MaKCUMyM TOJIOIEHa JUIs
paccMmarpuBaeMbix Tepputopuit — 10200-9200 kajn. j. H., KOrja aBryCTOBCKHE TeMIIepaTypbl ObLIM
npumepHo Ha 6 °C BbIlle COBpeMEHHBIX. bojee HU3KME TemmepaTrypsl ObUIM PEKOHCTPYMPOBAHBI IS
nepuona 9000-8200 kam. . H.,, 3a KOTOpBIM TmociemoBaio moremieHue 8200—-6000 kam. a1 H.,
COIMOCTaBUMOE CO 3HAYCHUAMHU 0K0JI0 +4 °C Kk coBpeMeHHbIM mnokazarensm (Mangerud J., 2017).

st momydeHust HOBBIX JTAaHHBIX 00 M3MEHEHUSX MPUPOJHON cpeapl B paHHeM rosorere B 2015—
2024 1r. B pamkax Poccuiickolt Apkrrdeckoil Dkcnenuuuu Ha apxunenare Lnunbepren coTpyaHuKaMu
APKTHYECKOTO U AHTapKTUYECKOTO HAyYHO-HCCIIEN0BATEIHCKOTO MHCTUTYTAa COBMECTHO C KOJUIEraMu
Inuubeprenckoir  maptun AO  IIMIPD  u  oTmenoM  TeojoOrHYECKOrO  KapTHPOBAHMS
BHUNOxkeanreonorun OblIM MPOBEAEHBI UCCIEIOBaHUS penbeda U YeTBEPTHYHBIX OTJIOKEHUH B palioHe
HyanepoyxTrt (3emis Benmens Snpcbepra), nentpaipHoi gactu 3emuin Hopaenmensaa, 1oro-3amamaHoi
yactn 3emnn Ockapa Il u 3emne Ilpunma Kapma. B xome paGoTsl Obutr mogpoOHO omucaHbl (OpMBI
penbeda MOPCKOro TreHe3uca, M3y4eHbl MOPCKHE W KOHTUHEHTAIbHBIE OTJIOXKEHHUS B €CTECTBEHHBIX
OoOHaXEHHAX, OTOOpaHbl 00paslbl Ha pPAa3UYHBIC THUIBI AHAIH30B. AHATUTUYECKUE HCCIECOBAHUS
MOPCKHX OTJIOXKEHUI BKIIOYAM B ceOs paJuOoyIiIepoJHOE JIaTHpPOBaHUE, MUKPO(MayHHUCTHUECKUH |
MaJlakOpayHUCTHUECKM  aHanmu3el. B xome pabor momydyeHo 57  paaMoyriaepogHbIX — Jar,
COOTBETCTBYIOIIMX IO3HEMY HEOIUICHCTOLEHY U paHHEeMY rononeny. @opamMmuHudepoBsii aHaIu3 ObLT
BBITIOJHEH U1 8 pa3pe30B MO3AHEHEOIUICHCTOIIEHOBBIX M PAHHETOJIOIEHOBBIX OCaAKOB. Komrutekch
MOPCKHMX JIuatoMel OblIM OOHApYXEHbl M H3y4YeHBl B OJHOM paspe3e Ha mobepexbe JyHIepOyXThl
(ITonemyx K. B., 2019).
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[lo pesymbraTam wuccienoBaHusi ObLIO BBIABICHO, YTO BCE HW3yYCHHBIE MOPCKHE OTJIOKCHUS
MPEUMYIIECTBEHHO (JOPMHUPOBATICH B OTHOCHUTEIBHO MEIKOBOHBIX YCIOBUSIX.

MuxkpodayHuCTHYIECKHI aHaIN3, BRIIOJHEHHBIN MO PSAAY pa3pe3oB Ha I0KHOM mobepexkpe CeHT-
JxoHC-(bbOpAa, BBIABHJI OOraThle KOMIDIEKCHI, HACBHIIMICHHBIC (DOpaMUHUGEPOBHIMHA aCCOIHAIIHSIMH,
KOTOpBIE OTPa)Kar0T MOATAIHBIA XapaKTep Pa3BUTHS PaHHETOJIOLEHOBOW TpaHcrpeccud. llepBwiii —
«TpaHCcTpeccuBHBIN» 3Tan okojo 10700 kam. 7. H., CBA3aHHBIM C MaKCHMaJbHBIM YPOBHEM MODS
MEHSIETCS OTHOCHUTENFHO CTaOWIIBHBIM, 32 KOTOPBIM CIIEAyeT MyJIhCallMOHHO-perpeccuBHas (haza OKOJIO
10500 kam. 1. H., OTpaXeHHas B KoJieOAHUSAX OeperoBOd JIMHHH, YTO MOXKET CBHICTEIHCTBOBATH O
MPOSIBJIICHUH HOBEUIIINX TEKTOHWMUYECKUX JBUKEHUH. [Ipr 3TOM BbIJIeIeHHBIE KOMILIEKCHI )OPMUPOBAITUCH
B MEJIKOBOJIHBIX YCIIOBHSIX.

B pesynbrare 0000mICHHS TONYYEHHBIX AaHHBIX OBUTH IMOMYYEHBI JOKANbHBIE PEKOHCTPYKIMU
MOCJICNICTHUKOBBIX HM3MEHEHHWH TPHUPOJIHON cpepl. Tak Jerianuanus CpelHero TCUCHHS JIOTUHBI
Xomnennepaanen npoucxonmia ~14000 kam. 1. H., 9TO TaKKe 3HAYUTEITHHO OINEPEKAET PEKOHCTPYKIIUU
OTCTyTaHUsl JIEAHUKOBOTO IMOKpOBa B omyOmmkoBaHHBIX mcrounHmkax (Landvik, 1987). C ~14000 mo
~11500 kam. 7. H B pe3ylbTare MOPCKOH TPAHCTPECCUU HWKHEE-CpETHEE TEUCHHUE JOJIUHBI
XomneHaepaleH TPENCTaBIsUI0 COO0M MPUICIHUKOBBIA 3allMB C BBIXOASAIIUM B HETO JICIHUKOM,
WCIIBITHIBAIONIAM TIPHINBHO-OTIMBHBIE Bo3neiicTBus (tide-water glacier). ~11500-8000 kam. n1. H. B
Cpe/iHee Te4YeHHEe JONUHBI XOJUICHICpP MPEACTABISUIO COOOM MENKOBOJHOE MPHIICTHUKOBOE 03€pO C
MOCTYTUICHUEM MOPCKHX BOJ, TJIe HAKATUTMBAIUCH LUKIUTHI — MEPECIAUBAHUEC MECKOB U alCBPUTOB C
PEAKUM PAaCTHUTCIBHBIM JACTPUTOM U O6J'IOMKaMI/I APEBCCHOI'0 MaTcpuaja. HpI/IyCTI)CBaSI YaCTb AOJIMHBI
npeacTaBisuia co00l MOPCKOH MEJIKOBOJHBIN 3alIUB, TJI€ TOCIIOACTBOBAIN TEIUIONIOOMBBIE MOJUTIOCKU H
(hopamMuHUPEPHI.

Takum o00pa3oM, B XOJ€ HCCICIOBaHUSA OBUIM TOJYYEHBI HOBBIC JaHHbIE 00 H3MEHCHHU
MAJICOMOPCKUX YCIOBHIA B paliOHAaX HCCIENOBaHUSA, Pe3ybTaThl MHUKPO(AyHUCTHISCKOTO aHAIN3a
MMO3BOJIMIIU CYIIECTBCHHO AOMNOJHUTH UMCIOIIUCCA PECKOHCTPYKIWH, BBIABUTH KPATKOBPEMCHHLIC JTallbl
OTCTYNaHUs YPOBHS MOps, HE Hameamue oroOpaxeHus B penbede. B pesymbrare o0000mIeHUS
MOJYYCHHBIX JIAHHBIX OBLIM COCTABICHBI JIOKAJIBbHBIC PEKOHCTPYKIUM WU3MEHEHHI TPUPOJHOM CpPesIbl
Mocjie OTCTYMAHUS OJICICHEHUS MTOCIISTHETO JIGTHUKOBOTO MAaKCUMYyMa.
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OCHOBHbIE PE3YNIbTATbI POCCUMUCKOIO rNALUONIOrMYECKOrO MOHUTOPUHIA
HA APXWMENATE LUMAUBEPTEH 3A NEPBYIO YETBEPTb XX BEKA

A. B. Tepexos, Y. B. [poxopoB.a, A. Jl. Bopucuk, B. 3. lemupos, O. P. CupopoBa,
C. P. Bepkynuuy, A. J1. Houkos, 1. B. YrpiomoB, U. M. Awuk

ApPKTHYECKHI U aHTaPKTUICCKUN HAYIHO-HCCIIEN0BATENBCKUI HHCTHTYT, T. CaHkT-IleTepOypr, Poccus
avterekhov(@aari.ru

OteuecTBeHHBIE HcceqoBaHus JienHukoB llnunbeprena SBISIOTCS pPa3sBUTHEM COBETCKHX
TIISIUOIOTUYECKUX paboT Ha apxuienare, IpepBaHHBIX B cepenuHe 1980-x rr. Dtu paboThl, HOcAIIHE
MOHUTOPHUHTOBBIN XapakTep, ObUTH BO300HOBIECHH B Hadaie 2000-X TIT., 1 C TeX MOp OBLI HAKOIUICH
3HAYUTENBHBIA 00bEM JTaHHBIX, MMO3BOJMBIIUKA CAENaTh HOBBIE BHIBOABI O COBPEMEHHOM COCTOSHHMU H
OUHAMUKe oJeleHeHus. lccnenoBaHus B OCHOBHOM C(OKYCHpPOBaHBI Ha JIAHHKax B paioHe
bapennOypra, uyemy cHnocoOCTBYIOT JIOTMCTHYECKHE BO3MOXKHOCTH: HMEHHO 37E€Ch PaCIIOJIOKEH
Poccwuiickuit HayuHbIif IeHTp Ha apxwureinare [Inundepren. MOHUTOPHHT JIETHUKOB TIPOBOIUTCS TI0 TPEM
OCHOBHBIM HAITPaBJICHUAM: HU3MCEPCHUA OajtaHca Macchl (FJ'DIHI/IOJ'IOI‘I/I‘-ICCKI/IM METOAOM — CXCIrOJHO, U
TeOJIe3NIECKIM — Pa3 B MATh JIET), MUKPOKIIMMATHYECKHE W TETUI00ATaHCOBBIE HAOMFOIEHUS (€KETOTHO)
Y HaOJIIOJICHUS 32 BHYTPEHHEH CTPYKTYPOH U COCTOSIHHEM JIEAHUKOB (IIOBTOPHBIE T'€OpailapHbIe ChEMKHU U
TEPMOMETPUYECKUE U3MEPEHUS).

Bananc maccel. [TA11M0I0rMUeCKUM METOIOM OBLIH ITOTYYCHBI PsIbl OajlaHCca MacChl HECKOJIbKUX
JMETHUKOB B paiioHe bapennOypra. OTu psinmel ctamy HamOollee MPOAODKUTENFHBIMA B 3TOH YacTH
apxurenara, a KpoMeé TOTO HMEIOT OLIEHKY CIIyYaiHbIX IOTPEUIHOCTEH M JOKa3aHHOE OTCYTCTBHE
cucremarndeckoro capura (Terekhov et al., 2023). bnarogapsi apxuBHBIM MaTepuajiaM — Ha3eMHOH U
a’podoTocheMKe, TonorpaduIeckiuM KapTaM — PsIbl OanaHca HEKOTOPBIX JIGTHHKOB OBLIN MPOJUICHBI B
nporutoe, 10 1911 ., cocTaBuB TemM cambiM Oojee yeM BekoBod psi. llokasano, uTo GamaHc Macchl
HEIaBHUX JIeT Oeclpele/ICHTHO OTPHULATEIICH: B MOCIEAHUE MSATh JIeT JETHUKH TEePsUTd B CPEAHEM 2 M
BOJIHOT'O 3KBHBaJeHTa (B. 3.) B roa. M3mepenus Ha OCHOBE BBICOKOTOYHBIX CIIyTHUKOBBIX METOAOB H
OecmIOTHBIX a’po(OTOCHEMOK MOKa3aiM, YTO Takas PEKOpAHasl MOTEps MAacChl XapaKTepHa Ui BCeX
JIeTHUKOB B 3TOW obnactu (cM. Hamp.: Terekhov et al., 2022) — u 3T0 oTpakaeT OOIIyIO [0 apXUIENary
TEHJICHIIHIO.

OpvH u3 HamOosiee BaXKHBIX BBIBOAOB — HCCIEAyEeMble JIEJHUKH HE MPOCTO OTPAXKAIOT
MHUKPOKJIMMAT B OKPECTHOCTAX bapeHuOypra, HO SBISIOTCS HHAMKATOPOM Oojiee MacIITaOHBIX
KIMMaTHYecKuX (IyKTyanuii rinobanpHoro macimrtaba. Psaer OamaHca Macchl WMEIOT  BBICOKHE
KOpPEJSILMK ¢ aHOMaJMsIMKA TPU3EMHOM TeMIieparypbl Bo3ayxa B CeBEpHOM IOJYIIAPHH, a PEKOPAHO
TEIIIBIM TO/1aM COOTBETCTBYIOT CE30HBI C SKCTPEMAJIbHBIM TastHUEM JIETHUKOB.

MukpokjuMaTHYECKHEe W TeI00ajJaHCOBble Haldionenus. B paiione bapennOypra Obiia
OpraHU30BaHa CHUCTEMa TEIUIOOATaHCOBBIX M MHUKPOKIMMATHYECKUX HaOroeHni Ha JeqHukax. [IBe
MOCTOSIHHO (PYHKIIMOHMPYIOIIME AaBTOMAaTHYECKHE METEOCTAHLMM YCTAHOBJECHBI B BEPXHEH W HWKHEH
YacTsX JIeJHHKAa AJBJETOHNIA, a B JIETHUI CE30H Takke padoTaeT TeruioOalaHCOBas MauTa; €XKEroJJHO
IMPOBOJATCA MAapIIPYTHBIC CHEMKH aJ'II)6eIlO. B OTACIBHBIC TOABI MPOBOAATCA OKCICPUMCHTAJIbLHBIC
UCCIICIOBAHUS PaJUAllMOHHBIX CBOWCTB CHEKHOI'O MOKPOBA, 0OJaYHOCTH, NMApPaMETPOB MIEPOXOBATOCTH
JIeIHUKOBOM IMOBEPXHOCTH U T. TI.

[Ipu momomm pa3paboTaHHOW TEII00aTaHCOBOM MoJenu Obula JEeTadbHO UCCIEIOBaHA
BHYTPHCE30HHAs] W3MEHUYMBOCTb TasHUS W BIMSIONMX HA HET0 METEOPOJIOTHYECKHX IPOLECCOB.
Hcnonp3yemble MeTOAMKH ObUIM BepU(HUUMPOBAHBI HATYpHBIMH HaOmogeHusmu: Tak, B 2021 T.
comectHo ¢ MDA PAH mnpoBemeHa olleHKa IOTPEIIHOCTH a’dpPOIWHAMHUYECKOTO METOAa pacdera
TypOYJCHTHOTO TEIUIOOOMEHa Ha OCHOBE METOAa TYpPOYJICHTHBIX IyJIbCAIlUi, TMOATBEPIUBILIAS
HaJIEKHOCTh TEPBOTO: PACXOXKIEHUs B OIEHKaX cocTaBuiu Bcero okono 2 Br/m? (Ilpoxoposa u mp.,
2024). Ilokazano, 4ro Ha MacmTabax ce30Ha HAWOOJBIIMN BKJIAM B aOJSAINIO JICTHUKOB BHOCHT
KOPOTKOBOJIHOBAsA pagualysi: 3TOT IMOKazarenb Bappupyercss oT 60 mo 90 %. U3ydeHbl MexaHHU3MBEI,
NPUBOJSIIIME K PEKOPIHBIM 3HAYEHHUSM TasHHUS Ha MaclITadax HECKOJIBKUX CYTOK M HeAesb: MMOKa3aHo,
YTO CYIIECTBEHHOE YBEIMUEHHE TASHHUS CBA3aHO C YCHJICHHEM TYpOYJIEHTHOI'O TEIJI000MEHa BCIIECTBUE
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MPOX0oXIeHUs TiyOookux 1ukinoHoB (Prokhorova et al., 2023). B 2022 romy Obul olleHEH BKJIaJ BOJH
Teria B aOJsIMIO: BO BpeMS OJHOM M3 TaKWX BOIH TeIia TypOyJIEeHTHBIN TermioooMeH ObuT Ha 55 B1/m?
BBIIIIE KJIMMATUYECKOM HOPMBI, YTO HKBUBAJCHTHO JONOJIHUTEILHOMY TasiHMIO JenHHKoB B 0,27 M B. 3.
(Prokhorova et al., 2025).

BuyTpennsisi crpykrypa jgeqnnkoB. C 2018 roga HazeMHBIE PaauOIOKAIIMOHHBIE FICCIEIOBAHUS
BBITIOJIHEHBI Ha 21 jemHuKke, pacrmonoxeHHoM Ha 3emite Hopmenmenpna u 3emie Jukcona. ITomumo
CTaHAAPTHBIX NMPO(UIBHBIX U3MEPEHUH, HA HEKOTOPHIX JICAHUKAX BBIITOJIHEHBI TAK)Ke UCCICIOBAHUS IO
MeToay oOmield rmyOWHHON TOYKH IJIsi ONpEAETIeHUs] CKOPOCTHOTO CTPOCHUS JICTHUKOB M COICPIKaHUs
Bozbl B HuX. Ha nennuke Anpaeronsa, ¢ eabi0 COIOCTABICHUS C PaAXOIOKALMOHHBIMY JAHHBIMU U AJIS
YTOUHEHHSI TEPMUYECKOTO COCTOSHUS JIEOHHMKA, BBINIONHEHO OypeHHe IBYX TIyOOKHMX CKBa)KHH.
[lomyueHnHble B HUX TEMIIEpPATypbl XOPOIIO COIJACYIOTCA C JAHHBIMM paJHMOJIOKAllMH, MOATBEPIKIas
JBYXCIIOHHYIO THAPOTEPMUYECKYIO CTPYKTYPY U TIIyOMHY KPOBJIH TEMJIOTO SIAPA JIETHUKA.

VY CcTaHOBIIEHO, YTO PacIPOCTPAaHEHHBIE Ha apXUIIeare JeIHUKH OJUTEPMUIECKOTO TUIla, TOMUMO
COKpaleHuss 00beMOB, PearupyloT Ha W3MEHEHHUS KIMMaTa TakkKe U M3MEHCHHSMHU CBOEH BHYTPEHHEH
CTPYKTYPBI: COKpPAIlEHUEM WM YBEJIMYEHHEM KOJIMYECTBa TEIUIOrO JIbJAA, HAXOISILErocs B MPUAOHHOM
YacTH JICIHUKOB U BIIMSIOIIEIO HAa 3UMHHMH CTOK, PEOJIOTMYECKHE CBOMCTBA JIbAA M CKOPOCTh IBIKECHUS
(bopucuk u mp., 2021). TloBTOpHBIE paaMONOKALMOHHBIE CHEMKH ¢ MHTepBaIoM B 10 m Oomnee e,
BBITIOJIHEHHbIE Ha IMOJUTEPMUYECKUX JIEAHMKAX apXuIenara, IOKa3ajld, YTO B 3aBHCHUMOCTH OT
BBICOTHOTO MOJOXKEHUSI U OanaHca Macchl JIGAHHWKA, 3TO MOXXET MPHUBOAUTH KaK K ITOCTEIICHHOMY
BBIXOJIAKUBAHUIO, TAK U K OTEIUICHHUIO JIETHUKA.

CoTtpyanuyecTBo. Ychex POCCHHCKMX HaydHBIX HccienoBaHuii Ha lllnmmbepreHe B oOnactu
[JSUOJIOTUM BO MHOIOM OINpENEeNseTcss TEM, 4YTO 34eCh pPadOTa0T CHELMATUCTBl Pa3IUYHBIX
HaNpaBJICHUM, BBIIOIHASA IIUPOKUHA CHEKTp 3anad. B Hammx paboTax Mbl HEOAHOKPATHO IMOKa3bIBAIH,
YTO 3TO MMEET KII0YEBOE 3HaueHHEe. B IIALNONOTHYecKUX HCCIENOBAHUAX HCIONb3YIOTCA U JIaHHBIE
THIIPOJIOTUYECKUX HAOIONEHMI, BKJIOYash CHETOMEpPHBIE CHhEMKH W HW3MEPEHHs PEYHOTO CTOKa, M
pe3yabTaThl AMCTAHLUMOHHOIO 30HAMPOBAaHMSA, M METEOPOJIOTHMYECKHE HU3MepeHHsd. Apxumnenar
HInuubepren npeacTaBiseT co00il YHUKATBHBIN HayYHBIH MOJIMIOH, TJE€ BO3MOXKHO MPOBEICHHE CTOJb
JETabHOTO UCCIIEIOBAHUS JIETHUKOB.
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FMOBAJIbHAA MALMONOrNYECKAA MOAESb IGRICE
KAK UHCTPYMEHT UCCNEAOBAHUA NEAHWKOB LUMNULIBEPTEHA

M. A. Toponos, A. A. lllectakoBa

Wncruryt reorpaduu PAH, r. Mocksa, Poccust
tormet@inbox.ru

OpHuM un3 Haumbonee MEPCHEKTHBHBIX HANPABICHUH COBPEMEHHON TIVIALUOJOTUU SBJISIETCS
pa3BUTHE TaK Ha3bIBAEMBIX INIOOANBHBIX TIsiHonoruueckux mMoneneii (I'TM), koTopbie coueTaroT B cede
OTHOCHUTEJIbHYIO TOJHOTY ONMCAaHUS OCHOBHBIX IPOIECCOB, ONPEACISAIOIINX AWUHAMUKY OJIENECHEHUS C
BBIUMCITATEIRHYIO SKOHOMUYHOCTHIO (IlocTHHMKOBa U Ap., 2021; Zekollari et al., 2022). DToT moaxos cTan
HOITYJISIPEH B CBSI3M C HEOOXOAMMOCTBIO OLICHKH M3MEHEHMS IPECHOBOAHBIX PECYPCOB M YUCIIA OMACHBIX
TJISIIAOJIOTUYECKUX SBJIEHUH MO BCEM TOPHO-IETHUKOBBIM pailoHaM MHUpa B YCIOBHUAX MEHSIOIIErocs
KJIMMaTa, a TakKe BKJala AErpajalddl TOPHOTO OJIEACHEHMS B POcT ypoBHs MupoBoro okeana (Huss,
Hock, 2018).

[Mepsas Bepcust [TM IGRICE pazpaborana corpyanukamu UI' PAH u UDA PAH B 2022-2025 rr.
(Topomos u mp., 2023). [ToMrUMO HHCTPYMEHTA JJIs PELICHHUS IEPSUYMCIICHHBIX BBIIIE 33a4, 3Ta MOJICIb B
NepcreKTuBe OyIeT HCIOIb30BATHCS, KaK [apaMeTpU3alys TOPHOI'O OJIEACHEHHS B OTE€YECTBCHHOM
Mogenu 3emuoit Cucremsr UBM PAH — MI'Y. C nomomisio I'TM IGRICE moxHO n3y4ats ¢puzndeckue
MEXaHHU3Mbl JUHAMHUKH KaK OTAEIbHO B3ATHIX JIEIHWKOB, TaK M IIEJBIX TOPHO-JIETHUKOBBIX PaliOHOB.
JuHamuka nemTHUKA B MOJENN OMUCHIBaeTCs mM3BecTHOW mozenbto Oprnemanca (Oerlemans, 2008), npu
3TOM Macc-0anaHCOBBIA OJIOK TMPEACTaBICH JOCTATOYHO IIOJHO, W BKIIOYAET MOIYNH pacdeTa
oporpaguueckux ocaakos (Topomos u ap., 2022), xapaKTepUCTUK CHEXHOTO TToKpoBa (CylIMHIEB | 1p.,
2025), KOMITOHEHT TEIUIOBOTO OallaHca B 3aBHUCHMOCTH OT MOP(OMETPHH CKIOHOB M 3aKPBITOCTH
ropuzoHta (Jlegauku u kmumar DnsOpyca, 2020). JleranbHoe omnMcaHHE IMPOIECCOB (hOpMHUpPOBaHUS
OajlaHca MacChl JICMHUKOB B pa3IMYHBIX BBICOTHBIX 30HaxX mo3Bojsier ITM IGRICE OwiTh
MEPCTIEKTUBHBIM MHCTPYMEHTOM HCCIIE0BAaHUS MEXaHU3MOB IISIIIMOJIOIMYECKUX aHOMAJIUI B pa3IUUHBIX
paiionax 3emun. BriepBble 3TOT aaroput™ ObIIT IPUMEHEH K KaBKa3ckoMy JeqHuky Jxankyat (Topomos
u j1p., 2023), KOTOPBIii SBISETCS CaMbIM W3y4eHHBIM Ha Tepputopuu Poccuu (Popovnin et al., 2024).

Mogenp Takke anpooOupoBaiach Ha Jjeanukax IllnunOeprena — Asbpaeronne U BoctouHom
I'perdropae, koTtopele ObUIM BBIOpaHBI B KayecTBE TECTOBBIX B CHIIy XOpoLIeH 00ecIedeHHOCTH
JTAaHHBIMU n3MepeHuil Onaronapst komwektuBam AAHUU Pocruapomera (Ilpoxoposa u ap., 2023) u UI'
PAH (Elagina et al., 2021). B kauectBe opcunra ucronb30Banuch naHHele peanain3a ERAS, Tounocts
KOTOPBIX B TOPHBIX palioHaX HEOJHOKPATHO OIIEHWBAJAch B psAae padbot (cM. Hamp.: Topomos u ap., 2022,
2023). beimn paccunTaHbl OCHOBHBIE KJIMMATHYECKHE U TIISLHUOJIOTHYECKUE XapaKTEePUCTUKU 32 NEPHOA
19902021 rr. Mojenb ynadyHO BOCIpOM3BENAa AMHAMUKY OajlaHCa MAaCChl, IUIOIIAIH W JUIMHBI 000MX
nenHukoB. KoaduimeHT koppensiuu Mexay HaOI0jaeMbIMU M MOJICIIbHBIMA KOMIIOHEHTaMHU OajiaHca
Macchl coctapui 0.7-0.9. Tlnomane JeIHUKOB 3a paccMaTpuBaeMble 12 JeT cOKpaTuiach MO Pe3yabTaTam
MozenupoBanus Ha 20 %.

[MpyuunHOW cTONL KaTacTpoUUECKOW Jerpajanud JABYX paccMaTpUBAEMBIX JICITHHUKOB CTaJo
YBEJIMUEHHE BKJIa/a )KUAKUX OCAJKOB M CHIIBHBIX OTTEIeENied B TasHUE CHera 3MMOM W BECHOH. 3a cyer
9TOr0 OTMEYAETCS BBIPAKEHHBIM OTPHLATENBHBIM TPEHA BOJHO-3KBUBAJIEHTHOM BBICOTBHI CHEXHOTO
MTOKPOBA, ¥ CMEIIEHNE AaThl IIOJTHOTO CX0/ia CHEKHOTO TMOKPOBa MpuMepHO Ha Mecsi. Ha pybexe XX—XI
BEKOB CPEHSS /IaTa CX0/1a CHEKHOTO ITOKPOBa Ha JieAHHKax 3anuBa [ péHpop mpuxoanaack Ha IEPBYIO
JeKazy aBrycra, HOpM O5TOM B IEpPBBIX YHCIAaX CEHTAOpPS Ha JIGOHUKAX CHEXHBIA IOKPOB YXK
BOCCTaHaBIHMBAJICA. B mTore OECCHEXXHBIN MEpHOA JUTWJICS Ha JeTHUKAaX He 0ojee Mecsla, a B BEPXHUX
MOpQOJOTHIECKUX 30HaX B OTAEIbHBIE TOABI OH BOOONmE OTCYyTCTBOBajl. [loaTomy OamaHc Macchl
NeTHUKOB AJbreronsa U Bocrounstii I'péadpopa Obl1 1iti ciabo oTpULATEIBHBIM, WIH OJIM3KUM HYJIIO.
B nmocnennue 20 netr OGeccHEXHBIN mepHoa OOBIMHO MpOJOJDKaeTcs 2 Mecsia (C CepeIuHbl MO /10
cepenunbl ceHTIO0pst). Takum 00pa3oM, HECMOTpPSI HAa COXpAaHEHUE YCTOMYMBON OTPHIIATEIIBHON cpenHei
TOJIOBOW TeMIieparypsl Bo3ayxa (—1.5...-2.5 °C) B nmocnemnue 20 yer, TUHsS PaBHOBECHUS MOJHSIACH 10
600 MeTpoB HaJ ypOBHEM MOpS, TO €CTh MPOXOJUT BBILLIE CAMBIX BBICOKHUX TOYEK JIEIHUKOB AJbIErOHAA
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u Bocrounsiii I'pendropa. B wurore, nake mpu OTCYTCTBHH SIPKO BBIPAKEHHBIX TOJIOKUTEITBHBIX
aHOMaJMi TeMIlepaTypsl M PaJHalliOHHOrO OanaHca B JIETHUH CE30H, JIAHUKH TEPSIIOT MAcCy OYeHb
osicTpo: B ananazoHe —1500...-3000 MM B. 3. KaK MO pe3yJbTaTaM BBIIIOJTHEHHOTO MOJEIHPOBAHMS, TaK
u no naHueiM u3Mmepenuit (Elagina et al., 2021). MoxHO 000CHOBaHHO TPEANONOXKUTH, YTO STOT
MEXaHN3M TUIUYEH IS BCEX JISHUKOB 3araHoi APKTHKH.
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PALIMOIKONOIMYECKUE UCCIEAOBAHUA MYPMAHCKOIO MOPCKOIro
BUONOrMYECKOIrO UHCTUTYTA HA APXUNENATE LUMULIBEPTEH B 2015-2025 rr.

. C. YcaruHa, . B. UnbuH, H. B. Ile6egesa, H. U. Mewepskos, A. A. HamsaTos, H. C. UBaHoBa

Mypmanckuii Mopckoii Ouonornaeckuit nHCTHTYT PAH, T. MypManck, Poccust
usjagina@mmbi.info

Apxunenar lllnmunbepren pacmonoXeH Ha IMyTH TEPEeHOca BO3AYIIHBIX W MOPCKHX Macc W3
MIPOMBINJIEHHO Pa3BUTHIX pernoHOB EBpomel, CeBepHoil AMepukn M A3uu. B Ha3eMHBIX M MOpPCKHX
9KOCHCTEMaX apxuIienara HaOlroJaeTcsi OTHOCHTENBHO HU3KMI (II0 CPaBHEHUIO C MPOMBIIICHHBIMH
LIEHTPaMH) YPOBEHb JIOKANBHOTO 3arps3HeHus, uto jenaer llmmnbepren wnaeambHBIM MECTOM IS
U3y4eHHs II00AIBHBIX MPOLECCOB MEPEHOCA JOITOKUBYIHMX PAJAUOHYKINI0B, B yacTHOCTH *’Cs n *°Sr
(mepuompl uMx mosypacmaga okojo 30 ier). BeigensioT aBa THaBHBIX Ipolecca 3arpA3HEHUs
TEXHOTCHHBIMH HM30TONaMH — aTMOC(epHBIH, MpeolIaaloniii Ha Cylle W BO BHYTPEHHHX BOJOEMax,
TIOCJI€ BBIMTAJICHUN PaIHOHYKIHIOB B PE3YJIBTATe UCIBITAaHUN siAepHOro opyxus (S0) na Hooii 3emie
(1954-1963 rr.) n wuHnmneHTax Ha YepHoObuIbcKOW ADC (1986 1.) M «Dykycuma-1» (2011 r.), u
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BOIHBIH, O0OycJOBJICHHBIH mepeHocoM ¢  3amagHo-llnunOepreHckuM — TedeHHMEM  cOpPOCOB
pagnoxuMudeckoro npeanpusaTus «Cemnaduiibay, MakKCHMyM KOTOpBIX mpuimencs Ha 1974-1978 rr.,
KOTOPBI  OTpa3wiicsl TONBKO Ha TIpuOpekpe apxwumenara. OObeKTaMH  PaaHOdKOIOTHIECKUX
UCCIIeIOBaHUM OBUTM JIeJOBBIE KEpHBI, MOYBA, IpecHass M MOpCKas BOAA, IOHHBIC OTIOXKEHHUS H
atMocdepasle ocanku. [Ipoosr orompamn B Mopckux (HUC «JlambHme 3eneHIbl») U B OEperoBbIX
(«buoreoctanmss MMBU PAH») skcneaumusix ¢ 2015 mo 2025 rr.

B nmepuon 27.11-05.12.2015 r. OblIH OLICHEHBI YPOBHH COJICPKAHUS TEXHOT€HHBIX PaIHOHYKIHIO0B
37Cs u °Sr B nonubx omokenusx (0-2 cM), B OBEPXHOCTHOM, TIyOMHHOM, MPHIOHHOM CJIOSIX BOJBI
3anmuBa Mc-¢popa u ero oreerBieHnid bumne-poopna, ['péH-QpOpA, COCTABIAIOMNX €AWHYIO CHCTEMY
¢ropnoB HeHTpanbHOM YacTu 0. 3anaanslii [lnundepren. Hakomnnenue painoHyKINAOB MPOUCXOIHIIO B
nepuo wucnbiTanuid 510, coBpeMeHHBIE KIMMAaTHYECKHE W3MEHEHHUS YCHIMBAIOT POJIb JIGAHUKOB B
3arpsA3HEHUH apKTUYECKUX MOpeH. DKCTpeMyMbl PaJUOaKTUBHOTO 3arps3HEHHS AOHHBIX OTJIOKEHHH B
MOpckoM mpuOpexbe apx. lllnmundepren 10Kanu3yroTcsd NPEUMMYLIECTBEHHO HA YYacTKaX pasrpy3KH
JICJTHUKOBBIX CTOKOB (Matuiios u np., 2018).

B 2017-2018 rogax Opu1a MpeapUHATA TOMBITKA OIEHUTh BIUSHIE CTOKA JieqHnKa ['péadbopa Ha
Hakorienue °’Cs JOHHBIMH OTJIOKEHHMAMHU o3epa BpernépHa. KornoBuna ozepa cdopmupoBaics
npubmusurensno  100-700 ner wasax. JlaTupoBaHWe KOJOHOK JOHHBIX oOTiaokenuii mo 2'Pb B
npuitenaukoBoii (1 = 80 cm), nentpanshoii (1 = 70 cm) u npuneratomeit k 3anuBy ['pén-dropa (1 =40 cm)
TOYKAX IMOKa3aJio, 9TO HCcieryeMast TOMIa o3epa chopMUpoBaiack B siiepHyto amoxy (70—80 iet Hazam)
(MemepsikoB u ap., 2023). HccnenoBanue Tpex JeIOBBIX KEPHOB MOIIHOCTBIO 173—275 cM, 0TOOpaHHBIX
B 30HE NUTaHUs JIEAHMKA Ha Iuiomanake 25 M2, mokaszano npucyrcreue *’Cs Tonbko B BepxHux 30 cM
(~ 0.1 Bx/M®). B cHere 00béMHas akTUBHOCTH *’Cs ObLia MEHBIIE 9yBCTBUTEIBHOCTH H3MEPAEMOM
anmaparypsl, B IIOBEPXHOCTHBIX BOJax pyubs BpeThépHa u o3epa B cpeaneM cocrasisia 0.1+0.05 Br/m?
3a UCKJIIOUEHHEM TOYKH Ha TPAHUIE 03epa ¢ 3anuBoM I'pén-propx (2.5+0.3 Br/m?).

Anamus npoduneii *’Cs B KOJIOHKAaxX 03€pHBIX OTJIOKEHHUH MOKa3all, 9TO HAHOOJIbIINE 3HAYCHUS
HAOIIOJAIOTCS B HIDKHUX CIIOSIX 0CaKa U3 IEHTPAITBHON U YCTHEBOW YacTel o3epa, naTupyemsix 1960-mu
IT., 00ycioBneHnble ucnpiTaHusaMu 0. B crnosix otnoxkenuit, natupyemsix ¢ 1980-x mo 2018 rr., B ToMm
YKcIie B IPUIEAHUKOBON YacTh o3epa, ypoBuu *’Cs uuskue. [10BBILIEHNE CPETHETOIOBON TEMIIEPATYPHI
Bo3ayxa ¢ 1980-x rr. mo Hacrosiuee BpeMs NPHUBEIO K OTCTYHNAHMIO JICAHWKA, YBEIMYECHHIO
(GIIIOBHOIIIALMANBHBIX  [TOTOKOB, OOCOHEHHBIX L€3MeM, M, KaK CJIEICTBHE, pa30aBICHUIO €ro
KOHIICHTPAIMX B TIOCTYIAIONIEM Ha THO 0Ca/I0YHOM Marepuane. TakuM oOpa3oM, MOKHO 3aKIFOUUTh, YTO
MHTEHCUBHOE TasHUE JieJHuKa [ péH(BOP/ HE NPUBENIO K TMOBBINIEHHOMY HakKoIUIeHno *'Cs B 03épnbix
OMIOINCEHUSX.

B wrone 2018 r. mccienoBanbl 0coGeHHOCTH pacnpenenenus npupoaabix K, ?2°Ra, »*’Th u
TEXHOTEHHHBIX paauoHykauaoB *°Sr, 3’Cs ¢ nouse na mobepexne 3ammBa KomecOyxra (apxTmueckas
TYHJIpA) U B OKPECTHOCTAX POCCHHCKOro moc. BapenuOypr (kosnouust mnrui). {is antponorennoro ’Cs
yIleNbHasi aKTUBHOCTD B TTOYBE OJIN3KA MJIM HIKE paHee YCTaHOBJICHHOW JUIsSl aHAIIOTUYHBIX OMOTOIIOB Ha
InunGeprene. YaenpHas aKTUBHOCTh MCKYCCTBEHHBIX paguoHyKiuaoB *°Sr, '*’Cs Gblia CylecTBEHHO
BBILIE B I0YBE TUITMYHONW ApKTHYECKON TYHIpPBI, IPUPOIHOTro “*°Ra GbuIa BILIE MO/ IITHYBUM 0a3apoM.
AKKYMYJISIIUSI MUCKYCCTBEHHBIX PAJAMOHYKIHIOB MOXXET OBITh OOBSICHEHA MEHBLIMM BBIMBIBAHUEM U3
MIOYBKI U JICTIOHUPOBAHHEM Ha MECTE IIPU HE3HAUUTEIILHOM YKJIOHE peibeda (Jlebenera u ap., 2021).

B nepuon 24.06-03.07.2019 r. uccneqoBaHO COIEp)KaHUE 37Cs B ocamouHOi# TOMIIE MPOJIUBA
Cryp-thbopa, pacnojoKeHHOT0 Ha I0ro-BocToke apxunenara LLnundepren n OTAEISIOMET0 OCTPOBa DK
u bBapenma or ocrpoBa 3amanmubiid Ilnunbepren. B mpoduiie M3 ceBepHOW YacTH MPOJIMBA, TS
0CaJIKOHAKOILIEHHUE 3aBMCHT OT JIEJOBOTO TIPUIIAasi MECTHOTO I'€HE3MCa, 3Ha4eHus °’Cs ObUIM BBILIE, YEM
W3 LEHTPAILHON M roxkHOW. HanGonbiuue ypoBuu '*’Cs Halmoganuch B CIOSX, JaTUPyeMbIx 1976—
1988 rr., 4ro cormacyercss ¢ MaKCHMaJIbHBIM IOCTyIUIeHHMEM cOpocoB 3aBoaa «Cemnaduiaba» B
BapeH1eBo MOpe C aTIaHTHYECKMM TedeHueM. Paccunrtannoe Bpems mepenoca *’Cs ot Upmanackoro
Mopsi 1o mponuBa Ctyp-dhbopa coctaBisieT npubiausurensHo 8—9 ner. Huskas ynenbHas akTUBHOCTD
37Cs B 105KHOM YacTH MPOJIMBA, BEPOSTHO, OOYCIOBJIEHA PA3MBIBOM OTJIOKEHUH MPUIOHHBIM TEYEHUEM
(MemepskoB u ap., 2023).

B 2022 romy Ha Tpex KOJOHKAaX JIOHHBIX OTJIOKEHWH, JATHPOBAHHBIX 10 H30bITOUHOMY 2'°Pb
(~ 100-150 siet), Gbla npoBeneHa PeKOHCTPYKIKs copepikanus ’Cs u 11 TSHKENBIX METAUIOB B BOJIE
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3anmuBa ['pén-propa (Namyatov et al., 2025). MccnenoBanue npoBoamiioch B coTpyaaudectse ¢ AAHUN.
Jst BOCCTaHOBJIEHUs yaeNnbHOM akTuBHOCTH '*’Cs B BOJHOM cpeme ObLIa MCHOIB30BaHA 3aBHCHMOCTD
kodpurmmenTa pacupenenenns (Kds) ot comepkaHus MenuTOBBIX (ppakmuii. Pacdersl mokaszamm, d9To
MakcUMaibHbIM ypoBenb 'Y’Cs B Mopckod Boge Obut ¢ 1985 mo 1995 rr. B GosbummHCTBE
MIPOaHAM3UPOBAHHBIX 00Pa3IoB 0OOTalIeHHs TSHKEIBIMHA OBLTIO He3HAYNTEIhHBIM. Bo Bcex Tpex Toukax
otOopa pob ObLT0 0OHAPYKEHO YMEPEHHOE HITN BBICOKOE COJIEpKAHHE MBIIIbIKA, B IICHTPAIbHON YaCTH
3aJIMBa — MOBBIMICHHOE COJCP)KaHUE PTYTH.

Lenbro uccnenosanuit 20232025 1. GbIT CPABHUTENBHBIN aHaIM3 HAKOILIEHHS °’Cs B MOPCKHUX U
O3EpHBIX JOHHBIX OTJIOKEHHUSX C Pa3HOM CTENeHBIO BIMSHUS JICTHUKOB JUIS OIIEHKH BO3MOXKHOTO
BTOPUYHOTO 3arpsi3HEHUsI CpeAbl B pe3yibTaTe MX HMHTECHCHBHOTO TasHUS W BBIXOJA HAKOTUICHHOW W3
r7100aIbHbIX BhINAJAEHUH akTUBHOCTH. PaccunTansl 3anacel (Bk/M?) u rogossie notoku (bx/m* o) 1*’Cs
B 3QJIMBaX C JIETHUKOBO-MOPCKHAM PEKUMOM ocaakoHakoruieHneM [ 'péa-dpropn u bumie-¢popa, a Taxke
B o3epax Konrpecc (o3epHas cemuMeHTanus) W bpeThépHa (JTUMHO-TAIIMATBHAS CEIUMEHTAITHS).
[Tokaszano, ¢ wavana AW mo Hacrosiiee BpeMs HamboONbLIAs aKTHMBHOCTL °’/Cs OOHApyXeHa B 03epe
Konrpecc, uro B 5 pa3 Bblllie, 4eM B NPOrIsiuanbHOM 03. bpeTbépHa u npuMepHO B 2 pa3a BBILLIE, YEM B
MOPCKHX 3aJIHBaX, PACIIOJIOKEHHBIX B 30HE BIUSHUS CTOKA JIeAHUKOB 3emiu HopreHmrensaa.
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PE3YNIbTATbI U3YYEHUA CEI7ICMI/I‘-IECKQI;1 AKTUBU3ALIUK
NEQHUKA BITOMCTPAHA, O. 3ANAAHbIX WWNULBEPTEH

A. B. ®egopos, B. 3. AcmuHr, C. B. BapaHos

Konbckuit pmman OUL «Exguaas reopusnyeckas cnyx6a PAH, r. Amatutel, Mypmanckas obmacts, Pocenst
AFedorov@krsc.ru

B xonme 2019 1. aBTOMaTH3UPOBAHHON CHCTEMOHN CEHCMOJIOTMIECKOro MOHUTOpHHTa KoJbCcKoro
¢ummana ®UL] EI'C PAH Ospina 3adukcupoBana aktuBm3anus cinaboii cericmuunoctn (ML < 0.5),
JIOKaNM30BaHHAs B ceBepo-3amajgHoil 4yacth o. 3amaasbiid [numbepren B 30He aONsIMM JICAHUKA
Bbromctpann. BombmMHCTBO COOBITHI OBLIO 3apErHCTPHUPOBAHO OMIKAWIIEeH CeHCMHYECKON CTaHIuein
KBS, pacnionoxennoii B moc. Hro-OnecyHH, Ha ynanernn nopsaka 14 kM OT 00JIaCTH aKTHBH3AIIHH.

HaHHas celicMUuecKasl IOCJIEA0BaTEIbHOCTh ObUla HM3y4deHa NEeTajJbHO. BBIIO 00HApY»KEHO, YTO
CeMiCMUYECKUH Tpollecc Havaics ¢ KpaifHe cia0bIx ceficMuiecknx coObiTHi B HOsi0pe 2019 r. u pe3ko
3agepmmiicss 31.12.2019 r. Ananu3 gansHbIX 3a sHBapb 2020 r. mokasajd OTCYTCTBHE CEHCMHUYECKHX
COOBITHIA U3 HCCIIeyeMOi 00acTu.
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IIpw BBICOKOI MHTEHCHBHOCTH CEHCMHYECKOTO MpoIiecca Ha0moaamach IeproIMIHOCTh BOSHUKHOBEHHS
COOBITUM W BBICOKOE MOAOOME MX BOJHOBBIX (hopM. JIOMHUHHPYIOIIMH HMHTEPBAl BPEMEHH MEXIY
nocnenoBaTeNbHBIMA cOOBITHsIMU (dt) coctaBisier 340-360 cex. BusyanbHBIH aHamm3 CEMCMHUYECKHX
3amvceil BHISIBII OOJBIIOE KOJMMYECTBO CIa0BIX COOBITHIA, MPOITYIIEHHBIX aBTOMATU3MPOBAHHON CHCTEMOMN
JETEKTUPOBAaHUS Ha (JOHE BBHICOKOTO YPOBHS LIyMOB. J[Jsl mOnMydeHHs MaKCHMAaJbHO IIOJHOTO KaTajora
paccMaTpuUBaeMOM akTMBH3AllMK OblIa BBINOJIHEHA IOBTOPHAs 00pa0OTKa MCXOAHBIX 3aIllUCel CTAaHLIUU
KBS ¢ npumenennem kpocckoppemssunoraoro aerekropa (Israelsson, 1990; Gibbons, Ringdal, 2006) ans
nepuona Bpemenu 01.11.2019 1.-31.01.2020 r.

B pesynbrare BBINOJHEHUS HPOLEAYPbl KPOCCKOPPEISLMOHHOIO IETEKTHPOBAaHMSA Ha 3aIUCSIX
craammu KBS mo 16 o6pasmam 3a mepuon ¢ 01.11.2019 r. mo 31.01.2020 r. 6s110 0O6HapyxeHO 9232
ceiicMUYecKuX cOOBITHS. AHalIM3 pacHpeneiIeHUs] KOJIUYECTBA COOBITUH IO BPEMEHU IOATBEPANIT
MpeaBapUTEIbHEIN BEIBOA 0 crapTe aktmBu3anuu 08.11.2019 r. m ee peskoe oxondanme 31.12.2019 1.
WuTencuBHOCTS Tpotniecca pocturana 600 coObITHIA B CYTKH.

b1 mpoBezneH aHanM3 BPEMEHHBIX paclpelesieHHH BEeIMYMHbI df ¥ MaKCHMAJIbHBIX aMIUIUTY.
coObiTii. Pacuersl mokaszanu, 4to 3HaueHus dt mpeTepreBagy BapualMy COIVIACOBAHO C M3MEHEHUSIMU
aMIUTATYJT COOBITUH B TEeUeHHE CEHCMUYECKON aKTHBH3AIMH. JlpyrMMU CcIOBamMH, POCT BpPEMEHU
MOJATOTOBKM CEHCMHYECKOTO COOBITHUS B CpEJHEM NPUBOAMI K BO3HUKHOBEHHIO 00Jiee CHIIBHBIX
NOJBIDKEK W, HAoOOpoT, B IepHOAbl Ooyiee YacTOro BO3HMKHOBEHHUS CEHCMHUYECKHMX COOBITHH HX
AMIUTUTY bl CHIKAJIUCH.

Oco0eHHOCTH aHAMM3UPYEMOH CEHCMUYECKOH MOCIeN0BATENIbHOCTH U €€ MIPUYPOUSHHOCTh K 30HE
abnsuu negHrka biaomerpany, a Takke KBa3UNEPUOANIESCKUN XapaKkTep MOCIeJ0BATEIbHOCTH MO3BOIHI
HPEANOJIOKUTh, YTO (DU3MYECKUI MpoLecC, TeHEPUPYIOUIUHA CeCMUYECKHUe COOBITHSI, MOXKET OBITH
ommcaH Kak ()eHOMEH MPEPBIBUCTOTO CKONkkeHus (stick-slip motion) nemnuka mo moxy (Sobolev et al.,
1993). B pesynpTaTe W3MEHEHHS YCIOBHH Ha pasjene JeI—TIOACTAIAIIAS MOBEPXHOCTh JIETHUK
UCTIBITHIBAECT KPATKOCPOUYHbIE HEYCTOWYMBBIE MOABIKKU IO NEHCTBUEM CWIIBI TSDKECTH. IS IeIHUKOB
nuubeprena B nuTepaType paHee NOJOOHbBIE ceHiCMUYECKHE MPOLECChl HE OMHUCHIBAIUCH. OmHAKO
KBa3HIIEPUOIUYECKUE MPOSIBICHUS CEHMCMHUYECKOW aKTMBHOCTH JIEIHUKOB ONHUCAHbBI Ui AHTapKTUABI
(Pirli et al., 2018; Wiens et al., 2008; Zoet et al., 2012) u peruona Ansn (Helmstetter et al., 2015).

[ mpoBepKyM TMIOTE3BI O CBA3M HAOJIIOIEHHOM aKTUBU3ALMHU C ABWKEHUEM JieTHUKa biiomcTpann
MO JIOKY MBI HCIIOJB30BAaJIH HA0Op KOCMHUYECKHX CHHUMKOB HCCIIEIOBATENBbCKOrO CIyTHHKa Sentinel-2
(sentinel-hub.com) B pannodacToTHOM Auama3oHe. AHaIH3 KOCMIYECKUX CHUMKOB ITOATBEPANI TUTIOTE3Y
0 CBSI3U HAOJIIOJAaEMOM CEHCMUYECKOM aKTUBHU3ALMH C TIPOLIECCaMHU TOABWXKH JienHuKa. [1pu atom B dase
AKTUBHOTO CEHCMUYECKOro mpolecca JMHUS TEpPMUHYyca JEOHHKA HE IpeTeprieBaja 3HAYMTENbHBIX
n3MeHeHuil. [lo-BunumMoMy, mpouecc MOABMKKH JIEIHHKA B 30HE aOJISLUM KOMIIEHCHPOBAJICS 3a CYET
HaJIM4Usl TONEpeuHbIX TpemuH. K KOoHIy mnepuoma mNposBICHUS CEHCMHYECKOH aKTUBH3ALMKM Ha
KOCMHUYECKHX CHHUMKax 3aMETHBI MaclITaOHble BHIOPOCHI JIEAOBOIO Marepuana B 3ajuB. JlanpHeHmuni
MpOILIeCC CTOKA JIEIHUKA B 3aJIUB, IPOAODKABIIMMICS OKOJIO 4 MeC., aKTUBHOW CEHCMUYECKOM SMHICCUEN He
COIIPOBOK/AAJICSA, YTO MOXET CBHAETENBCTBOBATH O CHIDKEHHM TPEHHMS B 30HE KOHTAKTa JICAHUKA H
MOJCTHIAIOLINX TTOPO/I.

Ha mpumepe nemauka broMcTtpany BeIssBIIEHO, YTO mpepbiBHCTOE (Stick-slip) ckombkeHUE MOXKET
NpeAmecTBOBaTh MaciuTaOHOW monBmkke. [lo MHEHHIO aBTOpOB, 3Ta padOTa OIMCHIBAET IEPBHIC
ceiicMonoruueckue Hadmoaenue stick-slip nBumxenus neqnuka Ha apx. Llnundepren, moaTBepKIeHHbIE
OpSAMBIMH HAOJIOAEHUSIMA HM3MEHEHUS! €r0 TePMUHAJIbHOM 4acTH. M310XKeHHbIe pe3yibTaThl MOTYT B
OyayIeM MOCITy>KUTh HHCTPYMEHTOM JUIS Pa3BUTHS FeO0(U3NIECKUX METOI0B KPaTKOCPOUHOT'O MPOrHO3a
AKTUBH3ALIUH JIETHUKOB.

Pabora BeimonHena B pamkax rocynapcrsennoro 3ananusg @ULl ET'C PAH (Ne 075-00604-25) u ¢
WCIIOJIb30BaHUEM JaHHBIX, ITOJIyYCHHBIX HAa YHHKaJbHOH Hay4HOW ycTaHoBKe «CelcMOMH(Pa3ByKOBOI
KOMILJIEKC MOHHMTOPHHIa apKTHYECKOW KPHOJMUTO30HBI M KOMIUIEKC HENPEPBIBHOTO CEHCMHUYECKOTO
MoHuTOopuHra Poccuiickoir @enepanun, compenesnbHblx TeppuTopuil 1 mupa» (Dyagilev, Sdelnikova,
2022).
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CO3OAHUE LIM®POBBIX MOHEJ’IEVI APXEOJIOrMYECKUX NPEAMETOB
NMOMOPCKOW MATEPWAJIbHOWU KYNbTYPbI

H. B. Yanas, A. C. ®egopos, A. b. KonecHukos

Wncturyt apxeonoruu PAH, r. MockBa, Poccus
natalia.chalaya@gmail.com

HudpoBuzanms 0OBEKTOB KyJIBTYpHOTO HACIEAUs CTAHOBUTCS KIFOUYEBHIM WHCTPYMEHTOM B
COBpEMEHHOW apXeoJIOTHH, T[I03BOJIAS TPOBOJIWTh HEWHBAa3WMBHOE HCCJIENOBaHWE apTedakTos,
(UKCUPOBATH UX TEKYIIEe COCTOSHUE M 00ECTIeYrBaTh JOCTYI K MH(QOpMAIMU JJIs IIUPOKOH ayTUTOPHH.
OpHUM U3 IPUOPHUTETHBIX HAIIPABIEHUH SIBISETCS MTOCTPOSHUE TPEXMEPHBIX MOJIEIIEH apXeOIOTHIeCKUX
O00OBEKTOB C WCIIOJIB30BAaHUEM MeToa (HOTOrpaMMETPHH, KOTOPBIN MO3BOJISIET MOJyYaTh BHICOKOTOUYHBIE
00bEMHBIE MOJICIIH C COXPAaHEHHEM OPUTHHAIBHOW TEKCTYPHI M LIBETONIEPE/IAUH.

Apxeonmorndeckast kosuiekius Mmyses «[lomop», Haxonsmerocs B POCCHICKOM TIOCENKe
Bapennoypr na apxunemare IlnumOepreH, yHUKanbHa ¥ TPEACTABISET OCOOBI WHTEpeC s
mudpomzanuu. OCHOBY coOpaHus cOCTaBIsOT Haxoaku lInunbepreHckod —apxeolormyeckoit
skcnieauuny MuctuTyTa apxeonorun PAH, mpoBoamBmieit packonku Ha apxumenare ¢ 1979 mo 2003 rr.
Komnexkums Briarouaer B ce0st pasHOOOpa3HbIE NpeIMETHl MaTepHaIbHONH W JyXOBHOW KYJBTYPHI
nmomMopoB, cenuBmuxcs Ha [nmunodeprene B XVII-XIX BB. CoriacHO HOPBEKCKOMY 3aKOHY 00 OXpaHe
OKpY>KaroIel CpeJibl, BCe HalIEHHBIE apXe0IOTHYECKIe HaXOKH JOJDKHBI XpaHuThes Ha lllmunbeprene
1 HE MOTYT OBITh BBIBE3E€HBI HA MaTEPUK, UTO JeJIacT HEBO3MOKHBIM paboTy C KOJJIEKIMEH 3a npeneaaMu
apxurienara. Benenctsue 3Toro onudpoBka My3eiHON KOJUIEKIHHU SIBISIETCS OJHUM M3 MPUOPHUTETHBIX
Hanpasnenuit pabor MA PAH na [nun6eprene.

PaboTer o co3manuio MUGPOBHIX Mojeleld KoyuleKimu My3est «IloMopy» MpoBOAMINCE BIIEPBHIE.
doTorpaMMeTpU4ecKuil MeToJ ObUT BBIOpAH CpeAr APYTHMX TEXHOJOTUH OLU(POBKH BCIEICTBHE CBOUX
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MPEUMYINECTB. BBICOKOW TOYHOCTH, OTHOCUTEIILHO HH3KOH CTOMMOCTH O0OPYIOBaHUs, MOOMIBHOCTH U
BO3MOYKHOCTH pa0OTHI C 00BEKTaMH JIOOBIX pazMepoB u GopM. M3 Koyurekiuu ObLIH 0TOOpaHbl Hanboee
perpe3eHTaTHBHBIC IPEAMETbI, HILTIOCTPUPYIOIIUE OBIT TOMOPOB Ha apXHIIeNare, Moclie 4ero BEIOpaHHbIe
npeaMeThl ObUIH OThOTOrpagUpPOBaHbl C PA3IMYHBIX paKypcoB. [lanee mporecc paboT BKITIOYAl B ce0s
00paboOTKy MOJyYCHHBIX CHHMKOB B crenuanu3upoBaHHbX [10, co3naHue MOJIMTOHAIBHBIX MOJIENEH,
TEKCTypUpOBaHUE U (PHHATBHYIO TOCTOOPaOOTKY.

B xone pabot omudpoBano 15 mpeaMeToB pa3UYHON CIOXKHOCTH MPEHMYIIECTBEHHO MAaJIOTo
pa3Mepa, OTHOCSIIMXCS Kak K OpyIUsSM IMPOMBICTIA M TpeaMeraM ObiTa (pbIOOJIIOBHBINA KPIOK, QyTiIsp
HAaKOHEYHWKA KOIbS, MOCyla W Jp.), TaK ¥ K JAYXOBHOH KyIbType W JOCYT'y MOMOPOB (KpEcT, KHOT,
a30yka, KajieHaapp u Jp.). [lomyueHHbBIe MOICTH AEMOHCTPUPYIOT BEICOKYIO TOYHOCTH BOCITPOU3BEICHUS
OPUTHHAIBHBIX apXEOJIOTUYECKUX MPEIMETOB U MOT'YT OBITh MCIIOJIb30BaHBI [ Pa3MEIICHUS Ha OHJIAH-
pecypcax.

Co3naHHble MOJENM TIPEIMETOB IMOMOPCKOM MAaTepHambHOH KyIbTYpbl IUIAHUPYIOTCS K
myOJIMKAIVK B KAYECTBE 3KCIIOHATOB BUPTYAIbHOM OHJIAMH-BBICTABKH, & TAKXKE OYyT UCTIOIH30BAHBI JJIs
MIPOJIOJDKCHUST HAYYHBIX HCCIICJOBAHUN KOJUICKIMHA. B JnanpHEHIeM TulaHUpyeTcs paciiupeHue 0a3bl
IUQPPOBBIX MOJICTICH SKCIIO3UIINU My3es «[Tomopy.

Cnucok JuTepaTypsl

Hepowcasun B. JI, Konecnuxoe A. b. Apxeonornueckas kojuiekuus wmyses «llomop» Ha
nuubeprene. MccnenoBanus B Apkruke MHcTHTyTa apxeonorun Poccuiickoii akagemun Hayk. M.: TA
PAH, 2020.160 c.

Koxanuyx E. /I, Jlosunckas A. A. Metoguka co3nanust 3D-moaeneil KyJIbTypHOrO Hacileaust ¢
MIOMOIIBIO TeXHOOTHi (oTtorpammerpun. M., 2020. 124 ¢

KOMMNEKC «AKCONOTJ1b»: HOBbIE BO3MOXHOCTU
AnA reOen3MYECKOro MOHUTOPUHIA HA APXWUMENATE WNULBEPTEH

A. B. Yeuekun', K. A. ArachoHos’, [. C. bawkatos', C. E. Mapycos?, B. A. YeuekunH?2

'Koncrpykropckoe 6ropo “Cuneprus’, . Canxr-IlerepGypr, Poccus
2Canxr-IleTepGyprekuii rocynapeTBeHHBIN yHUBEpCUTET, MHCTHTYT Hayk o 3emie, r. Cankr-IletepGypr, Poccus
achechekin@synergy.ru

BBenenue. ApkTuyeckuii pernoH, B 4dacTHOCTH apxunenar LlmuioepreH, sBIsSETCS KIIOUEBOM
TEPPUTOPHUEH NI U3YUEHUS MOCIEACTBAN TII00ATBHBIX KIMMATUIECKIX U3MEHEHUH U T€OMHAMUYECKIX
mporeccoB. AKTUBHOE TasgsHUE BEYHOW MEp3JOTHI, AETpajalisl JeIHUKOB M ceiicMUYecKas aKTHBHOCTD
TpeOyIOT BHEApPEHUS HEMpPEpPHIBHBIX M POOACTHBIX CHCTEM MOHHUTOPHWHTA. TpajWIMOHHBIE METOIBI
(ceiicMOaTYNKK, CITyTHUKOBBI MOHHUTOPWHT) 3a4acTyr0 O0JIaJar0T OTPaHWYEHHBIM MPOCTPAHCTBEHHO-
BPEMEHHBIM pa3pelIeHHeM, BHICOKOW CTOMMOCTBIO pPa3BEPTHIBAHUSA U YA3BUMBI K CYPOBBIM apKTHUYECKUM
YCIIOBUSIM. B nmamHON  paboTe  mpeACTaBICH  MHHOBAIIMOHHBIM  BOJIOKOHHO-ONTHYCCKUN
UHTEp(HEPOMETPUUYECKUIT  KOMILIEKC «AKCOJNOTNIb», TpEJIHA3HAYSHHBIH I pemieHwst  3ajaad
JTUCTAHIIMOHHOTO M pacTpeAesIeHHOI0 MOHUTOPHHTA T€0(U3NIECKNX MPOIECCOB M COCTOSHUS JTOHHON
UHPPACTPYKTYPHI B YCIOBHAX APKTHKH.

IpuHuun geficTBUs U MeToAMKa. B ocHOBe paboThI KOMIUIEKCA JISKHUT SIBICHUE UHTephEepeHIINN
cBeTa B KoublieBoM uHTephepomerpe Canbsika (Manbikus . B., 2000). JlazepHbIit UMITyNbC pa3aensercs
Ha JIBa BCTPEYHBIX UMITYJIbCA, PACTIPOCTPAHSIIOMINXCS TI0 ONTOBOJIOKOHHOMY Ka0eJro, TPOJI0KEHHOMY 10
JHY WM MHTETPUPOBAHHOMY B KOHCTPYKIIMU JOHHOW MHGpacTpyKTyphl. Jloboe BHeUIHee BO3eiicTBUE
(ceficmuueckue KkoneOaHus, AedopMalry TPYyHTA, aKyCTHUYECKHE SMHCCHUH OT TOABOAHBIX OOBEKTOB)
BBI3BIBACT HM3MEHEHHE (A30BOTO CIABUTA MEXKIAY HMITYJIbCAMH, YTO PETUCTPHUPYETCS IO W3MEHEHHUIO
nHTep(HEePeHINOHHON KapTHUHBI. AHanmM3 pe]iekTorpaMMbl IO3BOJIIET HE TOJNBKO JETEKTHPOBATh
COOBITHE, HO H JIOKAJIIN30BaTh €ro BJOJb BCETO KaOessi ¢ TOYHOCTHIO 10 15-50 M.
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Kommnekc Bkmroyaer:

1. JIunelinyo 4acThb: MOpCKOW ONTOBOJOKOHHBIA KaOelb C WyBCTBHUTEIBHBIMHA AIIEMEHTAMHU
(metnamu CaHbsKa), yCTOWYIMBBIM K HU3KUM TEMIIEpaTypaM U MEXaHUYECKUM Harpy3KaM.

2. CraHuuoHHy10 4acth: [[pubopHbIil KoHTelHep (nnu Oyii), coaepxaiuii pedekroMeTp, 010K
00paboTku curHanoB Ha 6a3ze DSP-momyss, cucteMy nuTanusa Ha 6a3e aKKyMyJIATOPOB C TIOA3aPSIIKON OT
COJIHEYHBIX IIaHeJIeH U BETPOreHepaTopa, MOAYb AajdbHEH paAnOCBA3U AJIS IepeJady JaHHbIX.

3. IlporpammHoe obecneuenne: ANTOpUTMEBI Ha 0a3e BeHBIET-aHAN3a M MAIIMHHOTO O0Y4eHUs
Ui GUITBTPALMY IITyMOB, OOHApYKEHUSI COOBITHH 1 MX KIacCUPHUKALINH.

IlepcnexTuBbl MpuMeHeHusi B paiione Llnundeprena. Komrmmiekc «AKCOIOTIIBY MpeaiaracTcs
JUIS peIlieHUs CIEAYIOIMX HaAyYHbIX U MPUKJIaJHBIX 33124 B PETHOHE:

1. MOHUTOPHMHI CeiICMHUYHOCTH W KPHOCEHCMIYECKUX SIBJICHMIL: Pervcrpariiss MUKpO3eMIIETPSICEHHUI,
CBSI3aHHBIX C TEKTOHWYECKOW aKTUBHOCTBIO U TassHUEM JICIHUKOB. M3ydeHne «IeAsHbIX 3eMIIETPSICEHUID»,
BBI3BaHHBIX ITOIBUKKAMH JIEAHUKOBBIX Macc.

2. UcenenoBanne NMHAMMKHA JOHHBIX OTJIOKeHHH: KOHTPOIb OMOM3HEBBIX MPOLECCOB, IPO3UU
CKJIOHOB ()bOPIOB, AETEKTUPOBAHHE BEIOPOCOB ra30BbIX THAPATOB.

3. KoHTposab cocTosiHUS KPUTHYECKOH HH(PpacTpyKTypbl: MOHUTOPHHT ehOopMaIuii OABOIHBIX
ka0erel cBs3H, TpyOOIPOBOJIOB, MPHYAIBHBIX COOpYKeHUH nocenkoB bapenuoypr u [Tupamua.

4. Dxosormyeckuii MOHMTOPUHI: KocBeHHast JETEKIMs aHTPOIIOTEHHBIX BO3/AEHCTBUI (Hampumep,
paboTa TEeXHUKH B aKBAaTOPHUH) Yepe3 aHaIn3 BUOpAIMOHHOTO (hOHA.

IIpenmymecTBa 1Jisl apKTHYECKHX HccaenoBanmii. [lo cpaBHEHHIO ¢ TpaJUIIMOHHBIMA METOJIAMH,
KOMILJIEKC «AKCOJIOTIIbY» npeajaaracT psaa KIHOYCBbIX HPEUMYIICCTB I pa60TbI B BBICOKHUX HIMPOTax:

e JHeprod(p¢eKTUBHOCTh H ABTOHOMHOCTH: [lacCHBHEII YyBCTBUTENBHBIN dJIEMEHT HEe TpeOyeT
MUTaHUS Ha POTSHKEHUM JIECSITKOB KMIoMeTpoB. CTaHIMOHHAS Y9acTh CIOCOOHA paboTaTh aBTOHOMHO 3a
CYeT THOPHUIHON CUCTEMBI TUTAHMUSL.

¢ YCTONYHUBOCTh K 3KCTPEMAJbHBIM YCJI0BHAM: ONTHYECKOE BOJIOKHO YCTOWYMBO K HU3KHM
temnepatypam (10 —60 °C), KOppo3uH U ANEKTPOMArHUTHBIM ITOMEXaM.

e Bpicokasi mpocTpaHCTBEHHAsl IJIOTHOCTH JaHHbIX: OIUH BOJOKOHHO-ONTHYECKUH KaOelb
I[J'IPIHOﬁ 50 KM PKBHUBaJEHTEH CETH U3 THICSY TOUECYHBIX JaTYUKOB.

o CKPBITHOCTh M J0JITOBEYHOCThb: OTCYTCTBHE aKTHBHBIX 3JIEMEHTOB Ha JHE JAEJaeT CHCTEMY
HE3aMETHOU U HAJIE)KHOM.

O:xupaemble pe3yJbTaThl M 3aKja0YeHne. BHenpeHue koMIuiekca «AKCOJIOTIbY B MPOrpaMmy
MoHuTopuHra Ha llnunbepreHe MO3BONUT MOJMYYHUTh HPUHLIMIIHAIBLHO HOBBIE JAHHBIE O JHUHAMHKE
TEOJIOTMYECKUX M TJSIIMOJIOTHUECKHX IIPOLECCOB B BBHICOKOM BPEMEHHOM U IPOCTPAHCTBEHHOM
paspCuiCHUM. DTO BHECET 3HAYUTEILHBIN BKJIaJl B IIOHNMAaHHE yCTOI\/'I‘II/IBOCTI/I APKTUYCCKUX SKOCUCTEM B
YCIOBHUAX MCHAIOMIETOCA KiMMarta. HpOBe):[eHI/Ie IMIOTHBIX pa60T 0 Pa3sBEPTbIBAHUIO CUCTEMBI B
aKBaTOpHUU OAHOTO U3 (roproB LLnundeprena BUIUTCS JIOTHYHBIM CIICAYIOIINM LIAroOM.

Cnmcok JIuTepaTyphl
Manvikun I b. Dddexr Canbsxka. KoppekTHble u HEKOppeKTHble 0OBscHeHMs // Ycmexu
¢dm3nuecknx Hayk. 2000. T. 170. Ne 12. C. 1325-1349.
CONMHEYHO-3EMHbIE CBA3W: CNEKTPAIIbHbIE HABNIOOEHUA
COJIHEYHOI'O Yo U3NYYEHUA B BAPEHLIBYPTE (PA3-LL)
C. H. WanoBanos

ApPKTUYECKHI U aHTAPKTHUECKUN HAyYHO-UCCIIeIOBATENbCKUI HHCTUTYT, T. CankT-IletepOypr, Poccus
shapovalov@aari.ru

CrexTpanbHble HAOMIOACHUS MIPUXOISIIET0 K 3¢€MHOM MOBEPXHOCTH COJHEYHOro u3nmydeHus UVB
(297-315 nm) u UVA (315400 nm) npeacTaBisiioT akTyaJbHOE 3HAYEHHE B M3YYEHUH MEXaHU3Ma
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CBSI3W MAapaMeTPOB HMW)KHEH aTMOC(ephl ¢ COMTHEYHOH aKTHBHOCTHIO. BpeMeHHOH Juana3oH MOIIHOCTH
mnyueranss UVB-UVA ¢opmupyercst rimo0anbHBIME COTHEYHBIMA MexaHu3Mamu. K HHM OTHOcSATCS:
CONTHEYHbIE OCIWIUISAINK, BpalleHue coiaHedHou atMmochepst (~ 27 cyrt.), 11-metHuit m ~22-neTHuit
LUKJIBI CONHEYHOM akTUBHOCTH. [Iporpamma reodusmuecknx HaOmroneHuii B moc. bapenuOypr (PAD-1I)
BKJIFOYACT CTIEKTpaJlbHBIE M3Mepenns nHTeHcuBHOCTH UVB-UVA B 25 muKkie COMHEYHOW aKTUBHOCTH.
M3mepeHus npoBOASTCS 10 36HUTHOW METOIHUKE C TIOMOIIHIO0 OIITOBOJIOKOHHOTO CIIeKTpoMeTpa AvaSpec-
3648. 3a nepuog HabmroaeHuit ¢ 2019 T. M0 H. B. MOTYYEHBI CICAYIOIINE PE3YIbTATHI:

— B aHaimm3e cBsa3u BpeMmeHHBIX pspoB UVB m UVA ¢ xomnosutHeiM uHAckcom CA Mg 1l
(280 nm), KOppenupyOUMM C y49acTKoOM conHedHoro cmekTpa 150400 nm u apyrumu (akropamu
COJIHEYHON AaKTMBHOCTH, BBISBIEHBI MaKCHMajbHbIE 3HAUYEHUS KBaJpaTa CIEKTpa KOT€PEHTHOCTH C
nepuoaMu ~ 3 cyT., 7 cyT. U 27 CyT.;

— B aHAJIM3€ KOPPEISAIUN MOITHOCTH W3nmydeHwss Ha JuHUAIX A280 nm, A315 nm um 2400 nm
(rpanumpl aranazoHoB) ¢ wHAEeKcoM F10.7 cm (pamnomsmydenue 2800 MHz) BbIsIBIEHO yMeHBIIEHHE
3apucumoctt UVB-UVA B CcTOpOHY HIIMHHOBOJHOBOTO Y4acTKa CIIEKTpa ¢ Koppemsuued r~0.9
(A280 nm), ~0.5 (A\315 nm) u »~0.02 (A400 nm);

— B nepuogorpaMmax uHTeHCUBHOCTH UVB-UVA yCTaHOBIEHO JOMUHUPOBAHUE AMILIATYABI
CISATAMUHYTHBIX» (JIYKTyallWid, Y4TO TOXJICCTBEHHO AaMIUIUTYJC TapMOHHMK COJIHCYHBIX OCHMJUIALINN
p-mods (2—4 mHz).

[lomydeHHBIE pe3yNbTaTHl CBUACTENBCTBYIOT O BIUSHHUY TNIOOATHHBIX CONTHEYHBIX MEXaHHU3MOB Ha
BpeMeHHbIe XapakTepucTuk UVB—UVA (0T MUHYT 710 IECATHIIETHIT ), (HOPMUPYIOIIKE, B CBOIO OYEPEib,
«COJTHEUHBIE» KoNeOaHus B mapaMeTpax MPU3eMHONW aTMOc(ephl.

BNUAHWE ME3OMACLUTABHbLIX OPOrPA®UYECKUX LMPKYNALMA
HA TENJOBOW BAINAHC JIEAHUKOB 3AJUBA 'PEH-®bOP[ (LLMULBEPTEH)

A. A. WecrakoBa, A. U. HapuxkHas, A. E. MamoHToB, A. 0. AptamoHoB, [. I'. YeuunH, U. A. Penuna

Wucruryt Gusuku armocdepst uM. A. M. Odyxosa PAH, r. Mocksa, Poccust
shestakova.aa.92@gmail.com

B nanno# paboTe MPOBOANUTCS HCCIECIOBAHHE BIMSIHHUSA TAKMX ME30MACIITAOHBIX IMUPKYIISAINA KaKk
(EHBI U IIeHUKOBEIE BETPHI Ha TEIUIOOOMEH aTMOC(ephbl ¢ MOBEPXHOCTHIO JICAHUKOB B 3aiuBe | péH-
¢wvopn (Anpaeronna, 3anaaneiii 1 Boctounsiii ['péadropa). @EHBI OTHOCATCS K MTOJIBETPEHHBIM OypsiM,
U TPOSIBISIFOTCS B BHJE CHJIBHOTO M TIOPBIBUCTOTO BeTpa Ha (OHE IIONOKUTEIBHON aHOMAalluu
TEMIIEpaTypsl W 3HAYUTENbHOro neduimrta BiaxHocTd. llo maHHBIM Meteoctanmmu Hro-OnecyHH,
nojserperHsie Oypu Ha LlInubeprene Habmomatorces 71 neHb B TOAy, a TeMIIepaTypa BO3/1yXa BO BpeMs
(hEénoB moBkIIaeTes B cpeaHeM Ha 6 °C, B oTnenbHbIX ciydasx 10 14 °C (Shestakova et al., 2020).

NzBectHO, uTO (PEHBI MOTYT MPHUBOIUTH K JOTIOJIHUTENILHOMY TassHUIO CHETa W JIbJia, ¥ OKa3bIBaTh
3HAYMMOE BIIMSIHUE Ha OaaHC MAacChl JIEAHUKOB, Kak 3TO OBLIO MOKa3aHo il (EHOB HA AHTAPKTHYECKOM
nonyoctpoBe (Elvidge et al., 2020). B (Shestakova et al., 2022) Obut0 noka3zaHo, uyto Gp&H B Mmae 2017 r.
MIPHUBEINl K JIOCPOYHOMY CXOJy CHEXHOro MoKpoBa Ha 3amamHom llmumdeprene. YBenwueHue aOisiiuu
CHETa W IbJja BO BpeMs (EHA TNPOUCXOIUT H3-32 WHTCHCU(UKAIMK BO3TOHKH/HCIIAPCHUS U
TypOyJICHTHOTO TEIUIOOOMEHa, a TakXKe 3a CUeT YBEJIMYCHUS KOPOTKOBOJIHOBOW pajgualid B Tak
Ha3bIBaeMOM “‘PEHOBOM OKHe” (NIPOsSCHEHHE Ha MOABETPEHHON CTOPOHE rop, KOTOpoe Haliromaercs B
OOJIBIIIMHCTBE CIIy4aeB).

JlemHUKOBBINM BETep OTHOCHUTCSI K THUITY KaTaOaTHYECKUX, OH HAOIIOMAeTCs MPEHMYIECTBEHHO B
TEIIoe BpeMs Toja TpH HaJWYUH KOHTpAacTa TEMIEpaTrypbl MEXIy JIEJHHKOM H OKpYKaromen
MeCTHOCTBIO. Ero ckopocTs, Kak MpaBHiIO, HEBEIHKA, OAHAKO OH OTJIMYAeTCs MOCTOSHCTBOM. Hemoyuer
a¢deKTa NeTHUKOBOTO BETpa MpPU OIEHKaX TEIIOBOTO OallaHca JIeJHHKA TaKKe MOXKET MPHBOJIUTH K
3aHWKEHUIO TYpOYJIIEHTHOTO TETI000MEHA.

Unctutyt dusukn armocdepsl uM. A. M. ObyxoBa PAH mpoBoaun nsmepenust TypOyJIeHTHOTO
noroka teria MetogoM “eddy covariance” (psiMoli MeTOJ) B CE30H abJISAIUM HA JISAHUKAX AJbIACTOHJA
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(8 2022 u 2024 rr.) u 3anmagsbiii I'péadeopa (B 2025 r1.). OTH U3MepeHHs MO3BOJIWIN H3YYUThH
0COOEHHOCTH TYpOYJIEHTHOTO peXuMa MPU3EMHOIO CJ0s Haj JSTUMU JIAHUKAaMH U OLICHUTH
TypOyJIEHTHBIH TEIJIOOOMEH NpH Pa3IM4YHBIX PEKUMax IOTOJbl, B TOM 4HCiIE Ha ()OHE JIEAHUKOBOTO
BeTpa U ¢Qéna. B vactHOCTH, B aBrycte 2025 T. BO BpeMs 3Mu30[a CHILHOTO (&Ha OBUIO OTMEUYECHO
MaKCHUMaJbHOE 3a BECh IEpUOJ] HaOJIIOAEHHH 3HaueHHE IIOTOKAa SBHOI'O TEIUIa Ha JIEJHHUKE, KOTOpOe
nocturio 440 Br/m?. CornacHo pacdeTaM ¢ TIOMOMIBIO a3pOIMHAMUYECKUX (JOPMYII, yCHIICHHE BETPA TIPH
(¢E&He Tarke MPUBENIO K YBEIMUYCHHIO MOTOKA CKPBITOTO TEIUIa, M B PE3yJbTare CyMMapHBIH BKIIaJ
TypOyJIEHTHOTO TEII000MEHa MPUMEPHO B HECKOJIBKO pa3 MpEeBbIIIaN BKJIAaJA paJulallMOHHOrO OamaHca.
PacueTHass ”HTEHCUBHOCTb TasHUS IIPU TAKUX 3HAUCHMAX [TOTOKA COCTaBIISIA 9 MM/4.

Kpome Toro, ans u3ydeHus: BIMSHUS ME30MACIITaOHBIX HUPKYJSIIUN TMPUBICKATHCH PE3YIbTATHI
YHCJICHHOTO MOJAEIMPOBaHMs aTMocdepsl ¢ BeICOKMM paspetieHueM (400 M). DTH JaHHBIE MO3BOJIMIN
H3y4YUTh TPEXMEPHYIO KapTUHY LMPKYJIUUN B 3aiuBe I'péH-GBOpA M NPOBECTH CPAaBHUTEIBHBIN aHATIN3
BIMSHUS (PEHOB U JIEAHUKOBOI'O BETPa HAa KOMIIOHEHTH! TEIUIOBOTO M BOAHOTO 0ajaHca Ha TPEX pa3HBIX
JIeTHUKaX.
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HEKOTOPbIE PE3YNIbTATbI U3YYEHUA BUAOBOIO BOrATCTBA
ADUNNOPOPOUAHBIX TPUBOB LUMULBEPTEHA

A.T. Wupses'?, 0. P. Xumuy?

'VIHCTHTYT 5KOJIOTHH pacTeHui 1 kuBoTHEIX YpO PAH, r. Exatepun6ypr, Poccus
2 [lossapHO-ambIHMIACKII OOTAHUYECKHUI can-uHCTHTYT uM. H. A. Appopuna KHI[ PAH,
r. Kuposck, Mypmanckas obnacts, Poccust
3HuctuTyT npobem npomenmiennoi sxonorun Cesepa KHI| PAH, r. Anatutel, Mypmanckas o65acts, Poccus
anton.g.shiryaev@gmail.com

Ha HInuuGepren npeBecuHy U MOCTPOMKHU 3JaHUK M LIAXT 3aBO3AT HE MEHEE BYX CTOJICTHH.
bnaronmapss mocTyIuieHHIO KpYIHOMEPHBIX CTPOUTENBHBIX OpeBEeH, APOB, JOCOK U T. II. Ha apXumesar
MPOHHUKAIOT KCHWIIOTPO(QHBIE OPraHW3MBI, YyXKJble ecTecTBeHHBIM ycioBusaM llnmunbeprena. HanbGoiee
aKTHBHBIC JIePEBOPA3pyIIMTENId B BBICOKOH ApKTHKE — BBICHIME TpUOBL, WM 0a3uaualbHEBIC
MakpomuueTsl. OHM BKJIIOYAIOT BCE TPU OCHOBHBIE TPOQHUUYECKHE TIpPYyMIbl TPUOOB, SIBISSACH
canpoTrpodamu (pasjaraloT OTMEpIIHE IPEBECHbIC W TPABAHUCTHIC PACTCHHSAX, a TaKkKe (OPMUPYIOT
MIOYBY); MAaTOreHaMH (IPEBECHBIX M TPAaBSHHUCTHIX PACTEHHI) M CUMOMOHTaMH (00pa3ylOT MHUKOPH3Y U
0a3uaoNMIIaiHUKY).  basuanoMuUeThl  BKIIOYAIOT  TaKyld  TPaJMIUOHHYIO, HCKYCCTBEHHYIO
rpynnupoBky kak aduinodopounnsie rpudsl (Al'), panee mpeacTaBisiomye B OONBLUIMHCTBE CBOEM
nopsiiok Aphyllophorales.

Uzyuenne Al mpoBOAMTCS MO YETHIPEM HANIPABICHHUAM:

1. BrisiBnenue BugoBoro dorarctsa. EBporieiickue crienuanicThl ¢ cepeuHbl XX BeKa coOMpaln
oOpasiel AI. B utore, k koHiny XX Beka Ha apxunenare Obuio BbissBieHO 13 BugoB AT (Gulden,
Torkelsen, 1996). Crour otrMeTuth, uYT0 B XXI Beke WHOCTpaHHbICE KOJUIETH CHHU3WIU
HCCIIEI0BATENbCKYIO aKTUBHOCTh Ha apxunenare. OTe4ecTBEHHbIE MUKOJIOTH BIIEPBbIE MPOBENH IOJIEBHIE
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pabotel B 2008 T. B OKpEeCTHOCTSIX U B npezenax noc. bapenuOypr u [lupamuna, B pesynbraTe 4yero ObLIO
BEIIBIICHO 24 BHIA KJIABApUOWIHBIX TPHOOB, M3 KOTOPHIX 22 OKa3aluCh HOBBIMH IS apXHIlenara
(Shiryaev, Mukhin, 2010). I[ToBropusie paboTsl Hamu mpoBeneHsl B 2025 r. Ilo mpenBapuTenbHBIM
JaHHBIM, OO cnrcok BuAoB Al yBenmmumics go 60, T. e. Oonee yeM B 4YeThIpe paza. DTO caMbIid
KPYIIHBIA CITUCOK TSI BRICOKO-aPKTHYECKUX OCTPOBHBIX MUKOOHOT.

2. buoreorpadus BugoBoro 6orarcTsa MUKOOMOTHI. Bricokas ApKTrka — OemHeHIIas TeppUTOPHs
Cpel¥ IIUPOTHO-30HANBHBIX MHUKOOMOT. OJHAKO B CHJIy TOIO YTO apXHIeNar pacloioXeH B 30HE
BIUSIHUSI TEIJIOTO TedeHHWs [ ombdCcTpuM, TO 3/1€Ch OTMEUYAeTCs CaMblii MSTKHHA KIHMaT BO BCEM
JOJATOTHOM €BpasuickoM psay, oT LlnmunOeprena B HampaBiICHUH CHOMPCKHX OCTpoBOoB. C pocToM
CYpOBOCTH KJIMMaTra B BOCTOYHOM HAampaBICHUM YMEHBIIACTCS BUIOBOE OOTaTCTBO MHUKOOHMOT H
YUCIIEHHOCTh BHUJOB, OCTAalOTCS HanWOoJee aJaNnTHpPOBaHHBIE IMHPOKO PAaCIpOCTPAHEHHBIE TaKCOHBI
(upses, 2015; Shiryaev, 2017).

Hannsie mo 6moreorpaduu u sxoioruu Al HInnndepreHa u Ipyrux BHICOKOITHPOTHBIX OCTPOBOB
CeBepHoro mosymapus BrepBbie B Mupe 00001eHsl B padorax (Llupsies, 2015; [lupses, 3mMutpoBuy,
ExoB, 2018). YcTraHoBIEHO, YTO HA TEMIIEPATypHOM IIpeleic PACIPOCTPAHEHUS XU3HHU Pa3BUBAIOTCS
JUIIb CUMOMOTHYECKHe (0a3sMAMONHINANHUKN) W CKIepOlMalbHble BHUABL. llokasaHo CcXOACTBO u
pasnu4ue CTPYKTYphl MHKOOHOTBHI ¢ AHTApKTHYECKMM MOJYOCTPOBOM. B cBs3M ¢ mpoucxomsmmm
OBICTPBIM TIOTETJICHHEM KIIMMaTa B APKTHKE Bce OOIbIlle BUOB MTPOHUKAIOT Ha CEBEP, UTO MPUBOIUT K
W3MEHEHUIO CTPYKTYPBI OMOpPa3HOOOpasns, U KaK CIEJCTBHE, MPOUCXOINT H3MEHEHNE BEICOKOIIMPOTHBIX
OMOTHYECKHUX IMKIOB BKJIIOYAIOIINX PAa3JIOKEHUE OPraHUKH, MOBBIIIACTCS BEPOSTHOCTh BBDKHBAHUSI
HOBBIX «TaeXHBIX» pacTeHuil. Takum o6pazom, Llnuidepren paccMaTpuBaeM Kak «TOYKY OTCUETa»: 3TO
BXHCHUIIIUHI TOJUTOH JIJIs U3YYEHUsST caMoi 0€JTHOW MUKOOHMOTHI B IIMPOTHO-30HAJILHOM TPaJIMEHTE, HO C
JIPYTOH CTOPOHBI, 3TO caMasi borarass MUKOOHMOTa B JIOITOTHO-CEKTOpaIbHOM TrpanueHTe EBpazun.

3. I'pubbl aHTpOmOTreHHBIX CcyOcTpaToB. Ha apxumenare COXpaHHINCH IEpEeBSHHBIC MOCTPOHKH
XIX—XX BB., Ha KOTOPBIX BBISIBJICH psiJ] Uy)epoJHbIX BuaoB rpudoB (Gulden, Torkelsen, 1996; Kosonen,
Huhtinen, 2007; Mattsson et al., 2010; Shiryaev, Mukhin, 2010). Panee cTponiuce KOpPOBHHKH,
NTHYHUKH, KPYITHBIE KPYTJIOTOANYHO-0TaIINBaeMble Terunibl. CTpoliMaTepuansl, MOYBY U pacTEHUS IS
TEIUTHII, COJIOMY M KOMOHWKOpMA JJIsl >KHBOTHBIX, OTNFIKA XBOWHBIX W JIMCTBEHHBIX JIPEBECHBIX IMOPOT
3aBO3MIIM M3 €BPOIEHCKOM JacTu cTpaHbl. C dyXepoaHBIM CYyOCTpaTOM Ha CEBEp MPOHUKAIN Ty>KEPOIHbIC
TpUOBI, OTCYTCTBYIOIIIUE B €CTECTBEHHBIX YCIIOBHSAX apXHIienara, Takue Kak: 1) psii OMacHbIX «IOMOBBIX
U LINaJbHBIX TPHOOBY», Haripumep, Serpula lacrimans, Coniophora puteana, Neolentinus lepideus v np.,
2) Ha ONWJIKaxX W BeTKax — Antrodia sinuosa, Artomyces pixydata, Fibroporia vaillantii, Hydnomerulius
pinastri v 1p.; 3) Ha pacTeHUSX B opamkepesx — Lyomyces erastii, Thanatephorus cornigera, Trametes
ochracea, a Taxxe Mukcomunetr Hemitrichia serpula u np. Ha aHTpOTIOTE€HHBIX TEPPUTOPHUSIX BBISBICHO
camoe OoJIbIlIoe YKMCI0 BUIOB IpuboB (Oosee 80 % oT oOIIero uncia BUIOB), U 3TO, B IOJABJISIOIIEM
OOJBIIMHCTBE — YYXXEPOJIHBIE 3aHOCHBIE TaKCOHBI. Ha BTOpOM MecTe MO YHCITy YyKEePOJIHBIX BHIIOB
HAXOAWTCA TOIUIAK. MUHMMAJIbHOE 4YHCIIO 4YYXEepoJOoB (4 BHIA) JEpeBOpa3pyllalomuX TpuUOOB
CBOICTBEHHO €CTECTBEHHBIM CyOcTpaTaMm. BeposTHO, uyXkepoaHble BHIBI MOKa HE PacHpOCTPAHSIOTCS B
npupoy. CiemnoBaTelsHO, U3yUeHHE BO3MOXKHOCTH BBDKHMBaHWS M HATypalln3allid 3aHOCHBIX BHUJIOB B
€CTECTBEHHBIX YCJIOBUAX apXuIlenara — Ba)KHEHIast akTyajlbHas 3a7aJa.

4. T'pubbl Ha TOIIAKE. AHTPOIOTCHHO-OOYCIOBICHHOE OBICTpOE TMOTEIUICHHEe KJIMMaTa
CIOCOOCTBYET YCKOPCHHMIO TEMIOB TasHus jeanukoB Llnundeprena u cocemueit ['pennanguu, B
pe3yapTaTe 4ero NMpPOUCXOAMT ONpecHeHHe okeaHwyeckoi Boxabl (HamstoB m ap., 2024). brnaromaps
3TOMY BEPOSTHOCTh BBDKHBAHUS TOKOALIMXCS CTaguii TpHOOB, HAXOMSIIMXCS BHYTPH Aperyromero
TOIUISIKA, YBEITMUIMBAETCS, YTO CIIOCOOCTBYET POCTY YHCIIA BHJIOB I'PUOOB BBISBISIEMBIX Ha TOILISIKE BJIOJH
OKEaHWYeCKOro MoOepexxuil apxumenara. OTO TOBBIIIAET BEPOSTHOCTh NPOHUKHOBEHHS HA OCTPOB
rpuOOB BBI3BIBAIOIINX OYpyIO0 THWIb, KOTOPBIC SIBISIOTCS OCHOBHBIMH Pa3pyLIUTENSIMH JI€PEBSHHON
UCTOpUYECKOr MHPpacTpyKTyphl mocenkoB. B XX Beke OazuauanbHbie MAaKpOMUIIETHI HAa TOIUISIKE HE
osum BeIsiBNeHBI (Gulden, Torkelsen, 1996). [1o utoram nccnenoanus B 2001 r. aBTOPBI KOHCTATUPYIOT,
YTO «HU OJTHOTO BHJA JIepeBOpa3pylIaromuX rpuboB Ha Toruisike He HaijeHo» (Kosonen, Huhtinen,
2007). JanHplii pe3yabpTaT OTIAMYAETCS OT MOJIYYEHHOTO HAMM Yepe3 YeTBepTh Beka, B 2025 r., korga Ha
TOIIsIKe 0ToOpaHo He MeHee 250 00pasnoB 0a3uAMANBLHBIX MaKpPOMHIIETOB, OObeqUHSIOMMX 21 BUI
(13 BumoB Al', 5 retepo0OazuananbHbIX, 2 arapuKOUIHBIX U 1 ractepouanslii). Takum oO6pazom, TpHUObI —
WHIMKATOPHI KIMMaTUYECKUX N3MEHEHHUN B APKTHKE.
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Psan mepeuncneHHblx TpoOiieM OOCYKIEH B paMKax IMPOBEACHHOTO HAMH BCEPOCCHHCKOIO
pabouero coBemanusi  «[ €0NOro-MUHEpAIOTHYECKUE W OHOJIOTMYECKHAE  BOMPOCHI  M3YUYCHUS
Imunoeprena» (3emis Ampbepra I, Murtpa, Tpomcmamen, 9-19 wmrons 2025 r.). HecomHeHHO,
9KOJIOTHUECKHE M Ouoreorpaduueckue wuccieoBanus Mukoonotsl IInmndepreHa HeoOXxoauMo
MPOJIOJDKATE C [ENBI0 H3YYCHHS PEaKIMH pa3InYHbIX KOMIIOHCHTOB OHWOTEOIICHO30B B CBSI3U
MPOUCXOJISIIUMHA U3MEHEHUSIMH KJIIMMATa, a TAaKXKe TII00alTbHON FeoNOIUTHIECKON 00CTaHOBKOH.

WccnenoBanue BeIMonHEHO B paMmkax roczafganus Ne 1024092400005-9.

Crnucok JuTepaTypsbl

Hamamos A. A., Yeseuna U. C., Usanosa H. C. u Op. JloHHBIE OCajKu Kak apXuB JAHHBIX O
KJIMMaTHYECKOH M3MEHINBOCTH MOPCKOM cpenbl (Ha mpuMepe 3amuBa brute-dropm, apxunenar HInmvmoepres,
1880-2024 rr.) // Penbed u geTBepTHUHBIC OTIIOKEHUS ApKTHKH. 2024. Bemm. 11. C. 243-253.

Ulupsies A. I'. Adbunnodopouansie rpudsl // Pactenust u rpuObl NONMAPHBIX MyCcThIHE CeBEpHOrO
nomymapus / Pen. H. B. Matseesa. CI16.: MAPA®OH, 2015. C. 229-241.

Hlupses A. I'., 3uumposuu U. B., Eocoe O. H. TakcOHOMUYECKAsA U 3KOJOTHYECKas CTPYKTypa
OMOTHI 0a3MaNATBHBIX MAaKPOMHIIETOB MOJISIPHBIX MycThiHb CeBepHoro momymapusi // CuOUpCKuid
akosiornyeckuii xxypHai. 2018. Beim. 5. C. 526-544.

Gulden G., Torkelsen A.-E. Fungi 1.Basidiomycota: Agaricales, Gasteromycetales, Aphyllophorales,
Exobasidiales, Dacrymycetales and Tremellales // A catalogue of Svalbard plant, fungi, algae and
cyanobacteria. Norsk Polarinstitutt Skrifter / A. Elvebakk, P. Prestrud (Eds.). 1996. Vol. 198. P. 173-206.

Kosonen T., Huhtinen S. Wood-rotting basidiomycetes of Svalbard (Norway) // Karstenia. 2008.
Vol. 48(1). P. 21-28.

Shiryaev A. G. Longitudinal changes of clavarioid funga (Basidiomycota) diversity in the tundra
zone of Eurasia / Mycology. 2017. Vol. 8(3). P. 135-146.

Shiryaev A. G., Mukhin V. A. Clavarioid-type fungi from Svalbard: their spatial distribution in the
European High Arctic // North American Fungi. 2010. Vol. 5(5). P. 67-84.

POMb PYCCKUX U HOPBEXXCKWUX NMYTELLUECTBEHHUKOB B OCBOEHWUMN 3AMNALHON APKTUKM
B. C. 3axapeHko

MypMaHCKUH apKTUYECKUM YHUBEPCUTET, T. MypmaHck, Poccus
voznes.val@gmail.com

B Hacrosimiee Bpemsi Bo3pacTaeT HMHTEpec K ApPKTHKE, MIET BO30OHOBIEHHWE U JalibHeMIIee
aKkTUBHOE ocBoeHHe CeBEpHOIr0 MOPCKOrO ITyTH, BO3PACTAeT €ro AKOHOMUYECKOE U HayduHOE 3HAauyeHUeE.
ApKTHKa BaKHa Ul OXpaHbl HAIIMX CeBepHbIX pyOeskeil. IIpu 3ToM, ocraercss akTyanbHOW 3amadeit
BOCIIUTaHHWE MOJIOJEKHU B FEPONIECKUX TPAAULIUSAX CBOUX MPEIKOB.

MBI XOTHM OCTaHOBUTBCSI Ha HEKOTOPBIX COOBITHSX, KOTOPBIE OTPAXKAar0T (OPMUPOBAHNE HAIIETO
KYJIbTYpHOTO Kozaa. KymbTypHBII KOA — 3TO KyJnbTypHOE Oecco3HaTelnbHOE, 3TO TO, YTO CKPBITO OT
[MOHMMAaHUs, HO MPOSBIIAETCS B MOCTYIKAaxX, 3TO TO, YTO ONPEAEISET HAPOAHYIO IICUXOJIOTHI0, MOMOTaeT
TTOHUMATh €€ TMOBEICHYECKIE PEaKIIH.

OcBoeHnI0 APKTHKH CIIOCOOCTBOBAJIM HE TOJIBKO HAYYHBIE SKCIEIUIIMH, HO W HAIIM MTOMODPEI,
nyckasmmecsi B JlegoBuroe mope Ha nanekuii ['pymant (kak HaspiBanu llnunOepren momopsl) c
HUYTOXXHBIMH CPEICTBAaMM, HE BOOPY)KCHHbIC, HHM 3HAHMEM, HH TEXHHKOH, M BCE e, MoOexIaBIIue
CTHXHIO OJ1arozapsi CBOEMy MY>KECTBY, BEBIHOCIIMBOCTH M HaXOA4YWBOCTH. O TaKUX MOMOpax, OKa3aBIINXCS
CHayaja 3aTepThIMHU BO JbJAX, a 3aTEM BBDKMBAIOIIMMU Ha OCTPOBE B KpailHE CYypOBBIX YCIOBHSX B
TeueHue 6 JIeT U Tpex MecsueB pacckasan Jle Pya — npodeccop ucropuu u wien Cankr-IlerepOyprekoit
AKaneMuu HayK Ha OCHOBAaHWM COOOIICHWH, CIIETaHHBIX JBYMsl T'epOsIMH paccKa3za — KOPMIIHKOM
AnexceeM XWMKOBBIM H €ro CBIHOM MartpocoM MBaHoM XWMKOBBIM, CIIEHHAIBHO IJISI 3TOTO
BBI3BaHHBIMU M3 ApxaHrenbcka B [letepOypr. OpurnnansHoe counHenue Jle Pya Obuto Hammcano Ha
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HEMEIKOM s3bIke M u3gaHo B 1760 r. B Pure m MutaBe mox HazBaHueM «lIpuxitoueHust yeTbIpex
poccuiicknx MaTpocoB K octpoBy Llmumndepreny Oypeit mpuneceHHbIX» (Jle Pya, 1933, 2011). D10
COYMHEHHE BbI3BAJI0O OYpHBIH MHTEpEC OOLIECTBEHHOCTH, U OBUIO MEPEBEIEHO HA MHOXKECTBO SI3BIKOB.
31ech MbI BUJUM U OTIBIT BEDKUBAHMS, JICUCHUS IMHTH, BAXKHOCTh aKTHUBHOTO JBIKEHHS U OXOTHI, 3200TY
0 OOJPHOM W YMHPAOLUIMM Jpyre, PYCCKYKH0 CMEKalKy M CTOMKOCTh nayxa. «JloiroBpeMeHHbIe
MYTEIECTBUSA, & OCOOJMBO MOPEM YHMHHUMBIC, YacTO ObIBAIM NMPUYMHOI MHOTUMX IPUKIIOUCHHH, KOU
HEPEIKO BBIXOAMIN U3 MPEAETIOB BEPOSITHOCTHY.

Ha T0, 94TO M B paHHHE BpeMeHa COBEpIIAIKCH MyTEIIECTBHUS HA CyAax BIOJb OEPEroBBIX JIMHHUH
Konbckoro nomyoctposa u CkaHOUHABHUHU, TOBOPUI M HOPBEXKCKHUH IyTEIIECTBEHHUK — HCCIIE0OBATEINb
Typ Xeitepnan. IIpuuem, 3Tu miaBaHus ObUIM Kak B 3alaJHOM, TaK U B BOCTOYHOM HANpPAaBJICHUSIX H
MOTJIM COBEpIIATHCS HE TOJBKO BAOJNb OEperoBod JIMHUM, HO W BJIOJNb JIEHOBBIX MOJEH. DTUMH
MapIIpyTam MepeIBUTalIiCh KaKk BUKUHTH, Tak U pycckue momopsl (Typ Xeitepman, 1982).

ITomMuMoO 3BEpOOOMHBIX MPOMBICIOB OBLTH TOMBITKA OCYIIECTBUTH Haet0 JIOMOHOCOBa MPOWUTH
CeBepHbIM MopckuM nyTeM. Hauanocs Bce B 1763 roay, korna JlomonocoB Hanmcan «KpaTkoe onvicanue
PasHBIX MyTELIECTBUI MO CEBEPHBIM MOPSM U MOKa3aHWE BO3MOXKHOIO Mpoxoxy CHOMPCKUM OKEaHOM B
Bocrounyro Unauro». B HeM oH BhICKazan mpexdmnonokenne, urto Mexmay Llmumdeprenom m Hosoit
3emJieit 1eToM, KOI/la OKeaH OYHIIaeTcs 0TO JIbJI0B, MOXHO MPOUTH 10 bepuHrosa mposiuBa wiu Aaxe 10
Bocrounoi Maanu.

B 1765 n 1766 romax Takue 3KCIeIUIINN ObUTH OpraHn30BaHbl. VX nenpio 0611 CeBEpHBI TOMIOC,
a PYKOBOJAMTEJEM 3KCIEIUINHM Ha3HAuWIM TOTJa elle He aJMupalia, HO TOAAIOIIEro HaJeXIbl MOpsKa
Bacwinsg Yuuarosa.

W X0Th 3KcIeaunMsg HE BBIIOJHWIA IIOCTaBICHHBIX 3aJad B CBS3H C CYpPOBBIMH JIEZOBBIMH
YCIIOBUSIMH, OHa BHECJIA 3aMETHBIN BKIIaJ B pa3BUTHE apKTUYECKOro MopemnaBanus. Komanna nocturia
pexopnHol mHUpoThl K ceBepy oT LInunbeprena. Kpome Toro, 3To Obiia miepBasi MoJsipHas SKCIE UM,
OCHOBaHHAas Ha HAy4YHOM pacuere. Ee ydacTHMKaMu OBUIM BBINOJHEHBI OKeaHOTpauyeckue Hu
METEOpOJIOTMYEeCKHe HaOMIOJeHHs 10 CIeUUaibHOM mporpamMMe JlomMOoHOCOBa, OBUIM MPOBEICHBI
HaOJIroIeHNsT HaJl TCUCHHUSIMH | Iperidom Jibaa B ['peHsIaHACKOM MOpe, B3ATHI MPOOBI TPYHTA, BO MHOTHX
MecTax W3MEpEeHbl TIyOWHBI, ONWCAaH >KUBOTHBIA M pactutenbHbli Mup Inundeprena. «C mopckoit
TOYKHM 3peHusi 00e skcreannuu Ynvarosa ObUIM HpoOBeeHbI Oe3yKOpH3HEHHO. TpH mapyCHbIX KOpabis
Cpelu JIBJOB, B IITOPMax M TyMaHaxX BC€ BpeMsd JAepXkaluch BMecTe. UTO ke KacaeTcs Mapuipyra,
MpeUIoKeHHOro YuyaroBy, TO Temepb MBI 3HAaEM, YTO 3ajaya, IMOCTaBleHHas eMy JIOMOHOCOBEIM,
HeBbimotHnMaY (IIpoexT JlomoHocoRa ..., 2018).

W3 mpuBeeHHBIX BBIIIE NPUMEPOB MBI BUIUM, YTO OCBOCHHE APKTHKH — 3TO HENpPEphIBHAS LEMb
CIOKHBIX OJKCHEAUITNH, TIPEOJONICHUs TPYAHOCTEH © OyIJHHYHOTO TepoW3Ma H CTOMKOCTH
uccnenoBareneid. Pycckoe reorpaduueckoe oOIIECTBO Ha BceX OdTalax CIIOCOOCTBOBAJIO 3THM
uccienoBaHusiM. B Hacrosmee Bpems, Mecto reorpaduueckoro obOpasoBanus B Poccum, ocraBnsieT
xKenaTh Jyqimero. [Ipu aTom, OHO HECOmocTaBUMO € TIPOrpaMMaMy OOJIBIIIMHCTBA TOCYJAPCTB, BXOSIIUX
B bonoHckyro cuctemy. B oTniune oT HEOONBIIMX TEPPUTOPUIT €BPOTICHCKIX CTpaH, TeppuTopus Poccun
BCETJa pacliojaraia pa3BuTuio B Poccuu reorpaduaeckux uccienoBaHuil.

Cerojius1, MBI BUAMM CBOIO 33Ja4y B BOBJICUYCHHU MOJIOJEKH K U3yUYEHUIO T€POUYECKOTO MTPOLIIOTO
KaK IPOCTHIX ITOMOPOB, OTHPABJISABIINXCS HA MPOMBICEN, TaK U MOJIAPHBIX MCCIIE0BaTENeH, HE3aBUCHUMO
OT TOTr0, KaKyl0 CTpaHy OHHU MpPEACTaBIsUIH. TeM Ooiiee, 4TO FreHeTHUECKUE HCCIEA0BaHMs, IPOBEICHHbIE
B TOCJETHEE BpeMs, CBUIETEILCTBYIOT HE CTOJIBKO O pacax, CKOJIBKO O reorpaduu mepeMelieHui
HapOJOB, X B3aNMOJICHCTBUY 1 B3aMHOM BITUSTHUH KYJIBTYP.

Cnucok JuTepaTypsl

Jle Pya. TlpukiroueHus 4deTbipex pycckux marpocoB Ha [lInunGeprene / Ilon pen. B. FO. Busze.
W3a. Beec. Apkr. un-ta, 1933.

Obpyues C. B. IlnaBanus pycckux Ha llnundeprene B8 XV B. / Urenus namstu B. A. O6pyuea.
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O3EPO HA KPAIO 3EMITU: BO3PACT U FTEOXUMWUYECKUE OCOBEHHOCTMW OTNOXEHWUA
3. U. CnykoBckum, A. C. Toponos, B. A. laysanbTtep

Wucrutyt npobnem npomsiiienHoi sxonorun Cesepa KHI] PAH, r. Anarutel, MypmaHnckas obnacts, Pocust
slukovsky87@gmail.com

B pamkax okcmegummm Ha TOXYOCTpoB Pribaumii Obuto wmcciemoBaHO O€3BIMSHHOE 03€po,
Ha3zBaHHOe KpaliHuM, pacmonokeHHOe B CeBepO-3alaJIHON YacTH MOIyOCTPOBa, B 2 KM OT T'yObI Baiina.
Wzyuennslii BogoeM MMeeT KOTJIOBHHY Npojoiroatol (Gopmbl, O1au3Kol K oBansHOU. [lmomans o3epa
Kpaitrero cocrasnger 0.05 km?. MakcumanbHas rayouna — 3.2 M. HemocpeactsenHo B paiioHe
HanOoIbIIel TIIyOWHBI OBUIM OTOOpaHBI KOJOHKH JIOHHBIX OTJIOXKEHHWH, IPEICTaBICHHBIX OpraHo-
MUHEpaIbHBIMU OcafkamMu. MecTo oTOopa npod nuMmeet cleayromue koopanHatel: 69.928885, 32.099095.

Bcero 0b110 noy4eHo 3 KOJOHKHM TOHHBIX OTJIOKEHHH, OJIHA U3 KOTOPBIX ObIJIa HCTIONb30BaHa IS
OIIEHKH KOHIEHTpauuii paauonykauaoB ’Cs u 2'Pb B BepXHUX CIIOAX OTJIOKEHHMH BOJOEMA H
BBIUUCIICHUS CpeJHeld CKOpPOCTH ceJuMEHTauuu B o3epe. OnpeneneHue yAeIbHOH aKTHBHOCTH
PaAMOHYKIIUIOB OCYIIECTBIUIOCH Ha Kadenpe Pagunoxumus MI'Y umenn M. B. JlomoHocoBa (Mockga)
npu nomomu ramma-cnekrpomerpa ORTEC GEM-C5060P4-B ¢ npuMmeHeHHMEM HOJIYNPOBOIHUKOBOTO
neTekTopa w3 cBepxuuctoro repmanus (HPGe) ¢ OepwumeBBIM OKHOM W OTHOCHTEIHHOMN
spdpexTrBHOCTHIO 20 % (anamutk — H. Ky3pMeHkoBa).

Taxxe B paboTe OBUIH HCIIONBH30BAHBI JaHHBIE 10 TEOXUMHH OTIOXKEHUH o3epa KpaitHero. Dtu
paboThl MPOBOAMIKCH B AHaIUTHYECKOM LeHTpe MHcTuTyTa reonorun Kapenbckoro Hay4yHOTo LEHTpa
PAH (Iletpo3aBojck). Coneprxanus OKHUCIIOB IIaBHBIX 31eMeHTOB (Si, Al, Fe, Na, Ca, K, Mn, Ti, P u S)
WU3MEPSUIACH TOCIe MPEABAPUTENBHO MPOCYIIKA M MCTHUPAHHSA IO COCTOSHUS TOPOIIKA TPH MOMOIIH
pertrenodmyopecuentHoro crnektpomerpa ARL ADVANT'X. CopnepxaHue peIkux M PacCEesHHBIX
3JIEMEHTOB, BKJIIOYas TSDKENbIE METaJUIbl, ONPENENSUIMCh MAacC-CIIEKTPAaIbHBIM METOAOM Ha Ipubope
XSeries-2 ICP-MS.

B pesynbrare reoxuMuueckue UCCIeOBaHUs MOKa3aiHd, YTO HECMOTPSl HA TyHAPOBBIH JTanamadr,
otnoxeHus osepa Kpaitmero comepxkat ot 36 10 48 % OpraHMYecKOro BEIIECTBA, OMPEIECICHHOrO MO
3HAYCHUIO TIOTEPh MPH MpoKaMBaHuM. [Ipr 3TOM KOHIIEHTpaIus KpeMHe3emMa BapsupyeT oT 36 mo 43 %.
Brime 1 % B oTnoxenusix ozepa taxke coaepxkurcs Al u Fe. Cpenu penkux 3IeMEHTOB B OTIIOKEHHSIX
o3epa Kpaiinero BeImexmapkoBble KoHIIeHTpanuu uMetot Li, Cu, Zn, Mo, Cd, Sb, P33, Pb, Bi, Th u U.
AHanu3 BEPTUKAJILHOTO pachpeseieHus mnokasai, 4ro B ciydae ¢ Cu, Cd, Pb, Sb 3to cBs3zaHo c
AQHTPOTIOTCHHBIM BIIMSHUEM Ha 03€pO, B OCTAIBHBIX CIy4asX — ¢ TEOXUMHUYECKON CIEUPUKON TOPHBIX
opoJ] BOZOCOOPHOH IIIOIMIAIH.

BeprukanbHoe pacnpenesneHre BaJOBBIX KOHLEHTPAUMH PEOKUX 3JIEMEHTOB aHTPOIOTEHHOTO
IEHE3MCA OKA3aI0Ch CXOKHMM C BEPTHKAILHBIM pacrpesenenueM Konuentpauui *’Cs (no 448 Br/kr) u
210Pb (6146 BK/KT) B BEpXHUX CIIOAX M3y4EHHBIX 0caaKoB. Hanbobline 3HaUEHNs YIeIbHOM aKTHBHOCTH
YKa3aHHbBIX M30TOIOB oTMeueHbI B ciogx oT 0 1o 10 cm. CormacHo MozAeIH MOCTOSHHOIO MOTOKA, OBLIO
YCTaHOBJIEHO, YTO BO3PACT M3YYECHHBIX OTJIOKeHHUH o3epa KpaiiHero cocrtaBnsger mpumepHo 214 net, a
CpeAHsss CKOPOCTh CeIUMEHTanuu oleHuBaercs B 1.54 MM B roj. [lomyueHHOe 3Ha4YeHHE CKOPOCTH
CeIMMEHTAIMM HECKOJIBKO BBIIIE 3HaueHUH (10 1 MM B roj), KOTOpble HanOoJee XapaKTEePHbI Ui 03ep
(hoHOBBIX pailloHOB ceBepHON YacTm MypmaHCKOW o6jacTd. BeposTHO, Ha 3TO OKa3bIBAeT BIHUSHUE
XapakTep BhIBETPHUBaHHs B pallOHE WCCIEOBAHUS U OOJIBIIOE TIOCTYIUIEHHE OPraHUYeCKOTO BElIeCTBA.
JanpHelmye uccieloBaHusl MO3BOJIAT YTOUHHUTH KIIIOYEBBIE (DaKTOPBI, BIUSIOIIME HA TOJIyYEHHBIC B
JaHHOW paboTe reoXuMUUecKrue 0cOOEHHOCTH OTIOXKEHHH o3epa Kpaiinero.

PaGora mpowmsBogminace Mpu MOANEPKKE M B paMKax peanmsanuu mpoekra PH®24-17-20006
«DoHOBBIE 03epa ApKTHUECKOW 30HBI MypMaHCKOW 007acTH: THAPOXMMHS, AHOMAIUU TSKEIBIX
METaJUIOB ¥ MUKPOIIJIACTUK KaK HOBBIM TUI 3arpsA3HEHUs] BOJTOEMOB MUDPA».
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