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Peabed u yerBepTuuHbie o0pa3oBanusi ApkTuku, Cyoapkruku u CeBepo-3anaga Poccuu.
Matepuanbsl eKerogHol KOHGEPEHIIUU 10 Pe3ysIbTaTaM dKCIICTUITMOHHBIX UCCIIEeA0BaHUN. BrImyck
9. Canxkr-IlerepOypr. 2022. 363 c.

Kondepenuus nocssmieHa 00CyXI€HUIO PE3YJIbTATOB MOJEBBIX PaOOT, BBHIIOIHIEMbIX B APKTHKE,
Cy6apkruke u Ha CeBepo-3anane Poccun. Matepuainsl KoH(pEpeHIUH MyOIUKYIOTCS B UHTEPHETE B
Te3ucHoi ¢opme. Bo3moxkHO 3a0uHOe yuactue B KoHbepeHuuu. KoHdepeHLus MpoBOAUTCS B
CTeHaX APKTHUECKOr0o M AHTapKTHYECKOI0 Hay4dHO-HccienoBaTelbckoro mHeturyra (AAHUN)
15-16 nmekabps 2022 roma. Marepuanbsl TpPEACTAaBICHBI B JBYX pasieinax — 1) ApKTHKa H
Cyb0apkruka, 2) Ceepo-3aman Poccun B andaBuTHOM Topsiake. Te3uChl JOKJIATOB pa3MEmIaloTCs
Ha o¢unuanbHoM caiite BHHWMWOxkeanreonorusi, a Takke Ha caiite KoHdepeHIHH
http://www.evgengusev.narod.ru/seminar5/conference.html.

OtB. pen. — E.A. I'yceB

Relief and Quaternary deposits of the Arctic, Subarctic and North-West Russia. Proceedings
of the annual conference on the results of expedition research. Issue 9. St. Petersburg. 2022. 363 p.

The conference is dedicated to discussing the results of field work carried out in the Arctic,
Subarctic and North-West Russia. Conference proceedings are published on the Internet in thesis
form. Perhaps absentee participation in the conference. The conference is held in the Arctic and
Antarctic Research Institute (AARI) on December 15-16, 2022. The materials are presented in two
sections - 1) the Arctic and Subarctic, 2) the North-West of Russia in alphabetical order.
Publications are posted on the official website of VNIIOkeangeologia and on the special conference
website http://www.evgengusev.narod.ru/seminar5/conference.html.
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MOP®OJIOT sl MUHI'ONOJOBHBIX ®OPM HA IIEJb®AX MOPEI
IMEYOPCKOI'O 1 KAPCKOI'O KAK HHIAUKATOP UX BO3PACTA U IUHAMUKH

'Koxan A.B., 1M0p03 EA., l’ZEpeMeHKo E.A., Y fJenucosa A.IL., *Ananves P.A., 1nywc
EA., 3Hu1<uqbop06 CJL, Y Coxonos C.IO.

Teonormueckuit nHerutyT PAH, Mocksa, Poccus
2MI'Y um. M.B. JlomonocoBa, MockBa, Poccus
3I/IHCTI/ITyT okeanosioruu PAH, Mocksa

Ilo pe3ynmpTaTaM MHOTOIYYE€BOTO 3XOJOTHPOBAHUS M BBICOKOYACTOTHOIO CEHCMHUYECKOTO
npoQUINPOBaHUs, BBITOJIHEHHBIX B pAMKax PEeHCOB Hay4HO-HCCIIEI0BATEIbCKUX CYJOB «AKaJeMUK
Hukonait CtpaxoB» u «Akagemuk bopuc Ilerpos» B 2018-2022 rr. ycTaHOBIEHBI 3aKOHOMEPHOCTHU
N3MEHEHHs MOP(OMETpHUUECKHX ITapaMeTpOB M BHYTPEHHEE CTPOCHHE NMHIONOJOOHBIX (opMm Ha
menbhax mopeit [lewopckoro u Kapckoro. [IpoBener MopdomeTpuiecKuii aHaIu3 MHHTOII0{00HBIX
(opM, TTO3BOMBINUK CIeNaTh BBIBOJBI 00 MX OTHOCHTEIHFHOM BO3PACTE, a TAKXKE CTEIEHH yJacTHs
JEATeIPHOCTH TPHUAOHHBIX TCUCHWH W CKIOHOBBIX IIPOIECCOB B HX COBPEMEHHOH IMHaMHKE.
BbIsIBIIEHO, YTO TNIOTHOCTH U MOP(OJIOTHUECKOe pa3HooOpasie MUHTOMOI00HBIX (OPM 3aBHUCAT OT
reoMop(OJIOrUYecKO M Te0JOro-TeKTOHWYECKOW MO3WIMU y4yacTKa JHa, HAJIW4YWsl, MOIIHOCTU U
THUIIa MHOTOJIETHEH MEpP3JI0ThI, MHTEHCHUBHOCTH JIeTa3allny, a TaKkKe BpEMEHH 3aToIlUIeHus 1iebda B
XO0/i€ TOJI0IICHOBOM TPaHCTPECCHUH.

Kniouesvie cnosa: Apkruka, nerasanus, (QIiougoreHHbIN penbed), akyCTUUECKUEe aHOMANUH,
TOJIOLIEHOBAsI TPAHCTPECCHsI, MHOTOJIETHSISI MEP3/I0Ta

BBenenne u MeToabl HccienoBanus. QOuongoreHHbld penbed oOpaszyercs Ha
MOBEPXHOCTHU MIenb(a B pe3yabTaTe Jiera3aluu — rnpouecca MoAHATUS (IOUI0B, B OCHOBHOM
MeTaHa, W3 HeAp 3eMIIM BBEpX MO pa3pe3y K MOBEPXHOCTH JHA W B BomHyro Toimry [Judd,
Hovland, 2007]. Ha apkruyeckux mienbdax Poccur OH TpencTaBlieH MOKMapKaMH
(«pockmarksy), nmuaronogoousiMu hopmamu («pingo-like featuresy), a Taxxe pazHooOpa3HbIMU
o0pa3oBaHUsIMM B paliOHAX pa3BUTHs IICEBAOBYJIKAaHM3Ma Ha JHE, OIMCAHMI0 KOTOPBIX
MOCBSIICHO HEMAJI0 Hay4YHbIX paboT [Muponiox, 2019, 2020; Paull et al., 2007; Serov et al.,
2015; Shearer, 1971]. Bompochl, CBsi3aHHbIE C NPHUYHHAMH Jera3allid ¥ HCTOYHHKAMH
¢GuronI0B, a TaKKe XapaKTepOM B3aUMOCBS3H MEXAY T€0JIoro-reoMopdororndeckuMu
yCIOBUAMHU Ha 1enbde u Mopdooruei ¢GuronIoreHHOro penbeda, A0 CUX MOp OCTAIOTCS BO
MHOTOM JHUCKYCCHOHHBIMH. COTJIaCHO MUMEIOLIMMCS TMpecTaBieHusM [bonoapes u op., 2002,
Muponiok u op., 2019, Paull et al., 2021; Portnov et al., 2013; Serov et al., 2015], oOpazoBanue
[III® o0ycnmoBiIeHO  BBIIETIECHWEM Ta30B, CBSA3aHHBIX C TasHHEM  CyOaKBaJIbHBIX
MHorojeTHemMep3nblx nopox (MMII) u BHYTpH- M MOAMEP3JIOTHBIX Ta30TMIPATOB, a TaKXKe
MOJIbEMOM K IMOBEPXHOCTH TJTyOMHHBIX TEPMOTEHHBIX T'a30B. B HekoTopbIx padoTax [Serov et al.,
2015; Paul et al., 2021] yka3piBaeTcsi Ha BO3SMOXKHOCTh ITy4€HHsI TOBEPXHOCTHBIX TPYHTOB JHA B
pe3yJbTare 3aMep3aHusl B CyOaKBAIBHBIX YCIOBHUSX MPECHBIX BOJI, METPUPYIOMIUX CO CTOPOHBI
CYIIH BJOJIb MO/IOIIBBI MEP3JIOTHI.

B nactosmelr pabote mpeacTaBieHbl pe3yabTaThl aHAIH3a MOPGOJIOTHH MTHHTOMOA00HBIX
dopm (IIIIP) na menvpax mopeit Iledopckoro m Kapckoro, BBIMOJTHEHHOTO C IIEJIbIO
PEKOHCTPYKIIMH UCTOPHU MX Pa3BHTHUS M OIICHKH COBPEMEHHOW AWHAMUKU. Mopdomorndyeckuit
ananmu3 [1[1® BbIMOTHEH HAa OCHOBE MOJEBBIX T'€O(PHU3MUECKUX JAHHBIX, MOJYYEHHBIX B XOJI€
paboT Ha MOJMroHax B ILEHTpalbHOM uacTu Iledyopckoro Mops miuomanbio okoso 150 KM
(mosuroH 1), B nenTpanbHoi yactu Kapckoro mMopst (mosurox 2) miomaabio okoino 40 KM% B
3amagHON Yactu baimaparikoi ryObl (MOMUTroH 3) IUIONIabI0 OKOJIO 6 kM2, DKCHeaUIMOHHBIE
paboTHI BBITIOJIHEHBI aBTOpamMu B pamkax 38-ro (2018 r.), 41-ro (2019 r.), 49-ro (2020 r.) u 52-
ro (2021 r.) peticoB HUC «Axkagemuk Hwuxomaii CtpaxoB» u 51-ro (2022 r.) peiica HUC
«Axagemuk  bopuc  IletpoB» B  pamkax mnporpammel  «I'eonoro-reopusnueckue,
reoMopQoJoruueckue U rugpodusnueckue uccienoaHus B bapenunesom u KapckoM Mopsx»
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(pykoBomuTens mpoekta - aAr.H. Huxudopo CJL). [ns cOopa HDaHHBIX HPUMEHSIICS
MpOrpaMMHO-aNMapaTHBIH  KOMIUIEKC, BKJIIOYAIOIIMH  MHOrojydeBod 3xosioT (SeaBat
8111/SeaBat T50 ER); GPS, cencopsl OBHW)XEHHS U THPOKOMIIAC, OOBEIUHCHHBIC B MPHOOpE
Applanix POS-MV; garumk ckopoctu 3Byka SVP-70; BbICOKOYACTOTHBIN mpoduiorpad
(EdgeTech3300/Parasound P70). Cbemka BBINONHSIACH 110 CETKE TaJCcoB (MEKIrajicoBOeC
paccrosHue — 200 M) ¢ OZAHOBPEMEHHON pabOTON MHOIOJy4eBOI'O 3X0JI0TA, BHICOKOYACTOTHOTO
npodmiorpada u cucTemMbl cericMoakycTHueckoro npodmimpoBanus. Ha kamepanbsHOM 3Tare
00paboTKa JaHHBIX MHOTOJYYEBOI'O 3XOJOTHUPOBAHMS BBINOJIHATIACH B IPOrPAMMHOM I1aKeTe
PDS2000 ¢ moctpoenrem nuppoBeix Moaeneit penbeda qua pazpemennueM 2x2 M u 10x10 m (Ha
nosmrone 1) u 10x10 m (#Ha monuronax 2 u 3). C ucnoap3oBaHueM ITUGPOBBIX MOACIICH penbeda
nHa ompeneneHsl Mophomerpuueckue mapamerpsl [1I1®D: BeicoTa, AmuHA, MIUpPUHA, TUIOMAAb
OCHOBAHHUs, NEPUMETP, OPUEHTHUPOBKA (U1 YIIMHEHHBIX (OPM), UX CTATUCTHUUECKUIN aHAIU3
BeimosiHeH B MS EXxcel. O6paboTka CeHCMHYECKMX JJaHHBIX IPOBOJIWIACH B IPOrpamMme
RadExPro, mis uHTepnperanuu M BU3yadM3allMd MCIIOJIB30BAINUCH INporpaMmbl SeiSee u
Kingdom Software 8.3.

Pe3yabTarsl pabdor. Ha Bcex M3ydeHHBIX MOJUTIOHAX ycTaHoBieHO Haimuuue I[P u
ra3onposiBJICHUM B 0CaJOUHOM 4exJje U BoaHOoM Tomme. Iloauron 1 pacnosnaraercst BO BHELIHEN
yactu [ledopomopckoro menbda, riayouHa uzmensiercss ot 47 no 82 m. OOumii BEIpOBHEHHBIN
penbed nHa ocnoxHeHn 840 III® wuzomerpuyHONM WM YIJIMHEHHOM (OpMBI B IJIaHE C
IIUTOBUJIHBIM, KYIOJOBUJIHBIM MM KOHMYECKUM monepeuyHbiMu npoduiasamu. TIIID
COCpEOTOUYEHBI B IIEHTPAIbHON M CEBEPHON MOHMKEHHBIX YacTSX IMOJUIOHA U CTPYIITMPOBAHBI
B KJacTepbl. B BOCTOYHON 4YacTH MOJIMIOHA MX IUIOTHOCTh MakCUMajbHa U JOCTHraer 35-45
IT./KM?, B IPYTHX 9acTsx oHa cocrapisier 20-25 wr./km?. Beicora IIII® cocrasmser ot 1,5-3
10 20-25 m, ntuameTp (WK JUIMHHAS OCh JUTSI BBITAHYTHIX (hopm) — oT 20-30 1o 300-430 m.

Ha ocnoge pesynbratoB Mmopdomerpuueckoro ananuza [II1D ycraHoBiIeHO Hamu4ue Tpex
MOp(OJIOTrHUECKUX TUIIOB, pa3inyaommxcs pasmepoM u popmoii B mane. [1I1O nepBoro Tuna
— 3TO cambie KpymHbie Gopmbl ¢ auameTpoM oT 100 go 250 M, BeIcOTOM 12-25 M, OKpyTiBIE B
IUIaHe, KaK MPaBUJIO, OKPYXEHHbIE KOMIEHCAIMOHHBIMUA MOHMXEHUSMHU TIyOMHOH 10 3-4 M.
Hepenko Ha ux BepiinHax HaOII0Aa0TCSl BOPOHKH riryouHoi 1o 1,5 M. Kpyrusna ckionos [HI1D
cocraBuseT oT 10-15 mo 25-35°, oHM ocnokHEHBI HaTedHbIMU IiceBoreppacamu. s [IID
NEpPBOro THIIA XapaKTepHO 0O0pa3oBaHUE KJIACTEPOB B BUJE JABYX-TPEX CIMBIIUXCS WU
HEMOCPEACTBEHHO MPHUMBIKAIOIIUX JpYr K JIpyry (opMm 0e3 4YeTKo BBIPaKEHHOIo OOIIero
ocHoBaHus. [1[1® BTroporo Tuma — meHee KpymnHble Gopmbl ¢ guamerpoMm oT 35 1o 170 M,
BbICOTOM 5-12 M, KpyTH3Ha CKJIOHOB cocTapisieT 10-15°. OTu MOJHATHS HE CIMBAIOTCS APYT C
JPYroM, peaKko OBIBAIOT OKPYXKEHbl KOMIIEHCAI[MOHHBIMU BraguHamu. CyliecTBeHHO Ooiee
Menkumu sBistores [I1ID Tperbero Tuma, BbICOTa KOTOPBIX HE MPEBBILAET 5-7 M, IHAMETP
cocrasisgeT okosio 100-120 M, a kpyTHu3Ha ckiIoHOB — 10 10-15°.

B Hekoropeix ciydasx cocegnue [IIID pasHbIX TUNOB CIMBAKOTCA B €IHHOE
rpsnoo0pa3Hoe MOAHATHE, JUIMHA OCHOBaHUS KOoToporo usmensercs or 200-300 xo 700-800 wm,
BBICOTA MOJIHSITUN BMECTE C OCHOBaHMEM MOKeT Jocturath 50-70 M. KpyTu3Ha CKJIOHOB Ipsi HE
npesbimaer 10-15°. Hepenko OHUM OpPHEHTHPOBAHBI CYOLIMPOTHO MM CyOMEpUIMOHAIBHO,
OJIHAKO OTYETIMBOM CBSA3M UX OPUEHTUPOBKHU C MopdororuemM (HoHOBON MOBEPXHOCTH JHA HE
npociexuBaercs. B mpenenax noHwkeHuni gHa mioTHocTh IIII® Bospacraer, BeTpeuaroTcs
KpYIIHbIE, C MPUYYJIMBOHN B MaHe (GOpMOM MOAHITHS JHA C HA/ICTPOEHHBIMU Ha HUX IpsllaMH,
ONUCAHHBIMU BbIIIE, U OTAEIbHBIMUA HM30MeTpuuHbIMH [II1® BeicoTOl m0 15-20 M. Kpyrusna
YCTYNIOB TaKUX KPYIHBIX HNOJHATHI Hepenko aocturaer 25-35°. B meHTpaapHON U BOCTOYHOM
4acTAX IIOJINTOHA OTMEYAeTCsl HaJIM4ue acCUMMETPUM CKJIOHOB M ymiauHeHHoctu IIII®, mo-
BUJUMOMY, CBSI3aHHBIE C HAKOIUICHHEM OCAJIKOB, IEPEHOCUMBIX NPUAOHHBIMHA TEUEHHUSIMU C I0Ta
Ha ceBep (IIII®D BelcTymaroT mnperpagod Ha MNOyTH NEpeHoca MaTepuana). Pe3ynbrarsl
MOP(POMETPUUECKOTO aHallh3a JACMOHCTPUPYIOT moJuMonanbHoe pacmpeaenenue [IIID mo
BBICOTE U HAJIWYHUE TPEX OCHOBHBIX THIIOB, BBIIEIECHHBIX BBILIE. 3aBUCUMOCTb MEKIY BBICOTOM
[MI1® u mmomanplo UX OCHOBaHUS Onm3Ka K JuHEHHOW (ko3ddurment xoppensiuu I = 0,68,
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tabmn. 1). Yamunenusie I111D opreHTHPOBaHBI IPEUMYIIECTBEHHO CYOMEPHANOHAIBHO (a3UMYT
155-225°), npu 3TOM BBITSIHYTOCTH Oosiee XapaktepHa ais [1T1d Broporo u tpersero tumnos. 1o
pe3yJibTaTaM BBICOKOYACTOTHOTO CEHCMOAKYCTHUYECKOTO MpOQMINPOBAaHUS BBIsABICHO 608
AKyCTMYECKMX aHOMaJuil B BOJHOM TOJILE, IPUYPOUYCHHBIX, B OCHOBHOM, K palOHaM
pacupocrpanenus [1I1ID na nHe. Tak, kK BEpIIMHHBIM NOBEPXHOCTAM U ckioHaM [ITID nepsoro
TUIIA IPUYPOUCHBl BEPTUKAIbHbIE AaHOMAJIMU THIA ra3oBbIX (akenos. s apyrux tunos 1D
YyeTKasi IPOCTPAHCTBEHHAs NPUBS3Ka ra30IPOsBICHUI HE XapaKTepHA: aKyCTUYECKUE aHOMaJIUU
B BOJHOM TOJIIIE BBISBIEHBI B BUJIE PA3PO3HEHHBIX Xa0TUYHBIX CTPYKTYp Kak Haa camuMmu 1110,
TaK U MEXJy HUMH.

Ta6mmma 1. B3anMocss3s MmopdomMerpuaeckux mapameTpoB I1I1D va momuronax B Iledopckom u
Kapckom mopsix

ITewopckoe Mope (rouroH 1)
napameTp h S L B Ky
h 0,68 0,59 0,75 0,18
S 0,68 0,92 0,94 -0,10
L 0,59 0,92 0,88 -0,39
B 0,75 0,94 0,88 0,06
Ky 0,18 -0,10 -0,39 0,06
Kapckoe mope (1moauros 2)
napameTp h S L B Ky
h 0,48 0,63 0,56 -0,24
S 0,48 0,92 0,95 -0,11
L 0,63 0,92 0,93 -0,34
B 0,56 0,95 0,93 0,01
Ky -0,24 -0,11 -0,34 0,01

VYcnosasie o6o3nauenus: h — Beicora [III®D, S — mmomans ocHosanus 11D, L — mmnnaa ocosanus [0,
B — mmpuna ocHoBanwus [T, K, = B/L — koaduument yumunennoctu II1D.

IMosmmron 2 pacrnonaraercsa B 3amagHoi yactu Kapckoro mops, 6113 BOCTOYHON OpOBKH
HoBozemenbckoro xenoba, riyouna uzMensierca ot 46 no 110 m. Ha mosorux ckioHax, u B
MEHBIIEH CTENeHW, B JHHUIIE YCTAaHOBJIEHHOW Ha IMOJMIOHE HEOTE€HOBOW MaleoA0INHbI
BbIsBiIEHB! 57 IIIID. 310, B OCHOBHOM, OKpYIJIbIE B IIJIaHE KYNOJIOBUIHBIE TOCTpoiikH 10 100 M
B JIMaMeTpe, BBICOTOM 10 5-7 M, KpyTH3HA UX CKJIOHOB cocTaBiser He O6oinee 10-15°. Bricora
enuHnyHbIX I nocturaer 20-25 M, auamerp — 450-500 M, KpyTH3HA CKJIOHOB MpPHU 3TOM
ocraercss HeOonbimon — a0 8-10°. OtnuuutensHoll yepToi 3TuxX KpymnHbIX [IIID saBnsercs
HaJIMYMe Ha UX BEPUIMHHOM MOBEPXHOCTH BOPOHOK INIyOMHOU 10 3 M U nuamerpoM 10 50-80 m.
B nenom Ha nonurone 2 npeo6nagatot [1I1® tpetsero tuna ¢ BeicoToit ot 2-3 10 6-7 M. B T0 ke
BpeMs, MpsiMasi CBA3b MEXAY BBICOTOM M 1uiomanpto ocHoBaHus IIIID cymectBenHo crnabee
(r =0,48), uro MOXeT OBITH CBA3aHO, B TOM 4YHCJE, ¢ OOJBIIUM BO3pacToM (opMm. B 1merom
HEMHoOrouucieHHsle yanuHeHHsle IIII®D opueHTHpoBaHbl CyOMepuUAMOHANBHO (a3uMyT 145-
185°), mpu 3Tom yanuHeHHocTh [1I1D yBenununBaercs 1o Mepe pocTa BHICOTHI. Takoe U3MeHEeHne
MOpP(OJIOTHH MOKET OBITh CBSI3aHO C BO3/ICMCTBUEM NMPHUIOHHBIX TeueHUH. [Ipuuem, B oTianuune
ot nonuroHa 1, xkpynssle IIII® 31ech cioKeHBI ¢ MOBEPXHOCTH YAaCTUYHO WIIM ITOJTHOCTHIO
TaJbIMU NOPOAAMHM, MOATOMY CJIaralOlIMi MX TOHKHMH OCAJOK, IMO-BUIUMOMY, BOBJIEKAE€TCS B
IOPUJOHHBIA NEPEeHOC, YTO MPHUBOAMT K IOSBIECHUIO YIJIMHEHHOH (opmMmbl. B opueHTHpoBKE
Ipsn000pa3HbIX MOMHATHHA, 00pPa30BaHHBIX 3a CUET CIUSAHUSA OIM3KO pacronoxeHHbIX [1I1D Ha
NOJUIOHE 2, TIPOCIEKUBACTCS OPTOTOHAIBHOCTb, KOTOpass MOXET ObIThb OOBsICHEHA
BBIJIABIIMBAHUEM TIACTUYHBIX TPYHTOB IO MEXOJIOKOBBIM MOHIKEHHM Jierpanupytomux MMIT
C TOJUTOHATBHO-KWIBHON CTpyKTypoi. [lo maHHBIM ceiicMonpodUINPOBAHUS BBISBICHBI
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YYacCTKH Ta3onposiBIECHUS B BOAHOW TOJILIE, MPUYpPOUYEHHBIE, B ToM uucie, K [IIIP (Hepenko c
HUMU COCEJICTBYIOT MOKMapkH). [Ipy 3TOM BepTHKaNIbHBIE aKyCTHUECKHE aHOMAIUH (haKeIbHOTO
TUNIA KpaiiHe PelKU M NMPUYPOUYEHBI TOJBKO K cambiM KpymHbiM IIII®D, yame nabmaromarorcs
OOLIMPHBIE YYACTKH MOBBIIIEHHOW aKyCTUYECKOH MYTHOCTH.

ITosmron 3 pacnonoxeH B LeHTpalbHOM yacTu baiinapaukoi ryost Kapckoro mops B 12
KM K oro-zamagy ot Mbica IloHTOoH, riyOmHa wusmensercs ot 19 mo 26 M. Penbed nna
BBIPOBHEHHBIN ¢ 00IINM HEOOJBIINM YKIIOHOM C CEBEPO-BOCTOKA HA IOT0-3amaja. B neHTpanbHoi
YacTHU TOJUTOHA BBISBICHO ISATh cliabo y/uinHeHHbIX B Iuiane [II1® BeicoToil mopsaka 3-4 wm,
mmpuHoit 40-45 M, mmHON 50-70 M, C CHMMETPUYHBIMH CKJIOHAaMHU KpyTuszHoil 8-12°. TIIID
XapaKTepU3YIOTCS XOpoIlie MOp(oI0rnueckoil BhIPAKEHHOCTBIO U HEPEIKO COCEACTBYIOT C
JOCTaTOYHO TyOOKMMHM BHaguHaMu. Tak, ci1abo yIJIMHEHHbIE B IJIaHE TMOAHATUS B CEBEPHOU
YaCTH TMOJIMTOHA UMEIOT BBICOTY TOpsiika 2-2,5 M, mupuHy oT 35 a0 40 M, mymmHy — 55-60 M. Ux
pasgenser yuiMHeHHas B iane BoaguHa (ok. 120x220 ), rmyOuHa 5-5,5 M, KpyTH3Ha ee
CKJIOHOB cocTaBisieT 16-18°. [Ipu3HakoB ferasaiu B BOJHOW TOJIE HE BBISIBIECHO, OJHAKO B
pa3pe3e YCTaHOBJIEHbl AKyCTUYECKHME AHOMAJUMU THUIA «IUIOCKOE MSATHO» U BEPTUKAJIbHBIE
KaHaJIbl OCBETIICHUSI.

BbiBoabl. BoinonHeHHbIE HCCIe10BaHUS MTOATBEPKAAIOT HAIWYUE MPU3HAKOB J€ra3aluu
Ha yyacTkax pacnpocrpanenus [1T1D, ormedeHHoe u B Oosiee panHux padotax [Muponiok, 2019,
2020; Paull et al., 2007; Serov et al., 2015]. Akycruyeckue aHOMAlMH, CBSI3aHHBIC C
Jiera3alyeii, BbISIBICHBI Ha U3YYCHHBIX MOJIMTOHAX KaK B CTPOSHUHM OCAJ0YHOIO 4exJja, Tak U B
BOJIHOM ToJie. Mcrmonb3ys omny0auKoBaHHbIe paHee paboTel [Kamanos u op., 2006; Menvhukos,
Cnecusyes, 1995; Bonoapes, 2002; u np.] u pe3yabratsl MoaeaupoBanust [Gavrilov et al., 2020;
Overduin et al.,, 2019], a Takke COOCTBEHHBIC MaTE€pHaabl IO KJIFOYEBHIM IOJUTOHAM
UCCJICIOBAHMSI, MOXKHO IIPEINONIOKUTh, YTO, C YYETOM BEJIMYMH TEIIOBOTO MOTOKA mopsiaka 60-
75 MB1/M® B paccMatpuBaemoii akBatopun Kapckoro u ITedopckoro mopeit [Xymopckou u op.,
2003], morHoCTh cybakBanbHbiXx MMII, mo-Bumumomy, He mpeBbiiraet 3aeck 100 m. ITpu atom
CIUJIOIIHAs MEP3JIOTa MPUCYTCTBYET HA MEJIKOBOJbE J10 TiyOouH okoso 20-30 m. Ha 646mbrmmx
rnyounax MMII pacnipocTpaHeHbl B BUJE OTAEIBHBIX OCTPOBHBIX MAacCCHBOB M Ha TIIyOHWHE OT
70-80 M mo 100-110 M wxX HanuuyWe IOCTOBEPHO HE YCTAaHOBIEHO. PacmpocTpaHeHHBIE Ha
nonuronax [I[I® o00s3aHBl  CBOMM  TMPOHUCXOXKIECHHUEM  CIOKHOMY  B3aHMOJECHCTBHIO
MOJIHUMAIOLIMXCS K IMOBEPXHOCTH JHA (PIIFOUI0B (B OCHOBHOM, METaHa) C F€OKPUOJIIOTUYECKU U
JIUTOJIOTUYECKH HEOJHOPOJHOM TOJNILIEN IOPOA, CIAralolliX BEPXHIOID YacTh OCAJ04YHOIO
paspesa. Pe3ynbTaThl MCCIENOBAaHMI TMO3BOJISIOT 3aKJIIOYHUTh, YTO TJIOTHOCTH U MOP(OIOTUS
[TI1® B pa3HbIX YacTAX 1IeIb(ha BO MHOIOM CBsI3aHa C UCTOpPHUEN pa3BUTHUS LIeNb(]a B mocie Hue
10-15 TbIC. N1€T, KOTOpAsi, B CBOIO OUYEPE/b, IPEIONPEIeNINIa Pa3IndKsl B MOIITHOCTH U XapaKTepe
MHOTOJIETHEN MEp3JIOTHI, a TAKKE MHTEHCUBHOCTH MPOSIBIICHUS J€Ta3allii B HACTOSIIEe BpeMsl.

Ha ocHoBaHuUM pe3y/lbTaTOB HCCIEIOBAHUS MOXHO C(HOPMYIMPOBATH CIEAYIOLIHNE
OCHOBHBIC BBIBOIbI, JOMOJHSIOIINAE CYIIECTBYIOIINE MpeacTaBieHust [hondapes u op., 2002;
Menvnuxos u op., 1998; Muponiok u op., 2019, Paul et al., 2021; Portnov et al., 2013; Serov et
al., 2015] o xapaktepe pacmpoctpanenus u auHamuke [TI1® Ha menpdax 3amagHOApPKTHIECKHX
MODpEH:

—III1® Ot chopMUpoBaHbl B CyOakBaJbHBIX YCIOBMSIX IOCIE 3aTOIUIEHUs lienbda B
X0JI€ TOJIOLEHOBON TPAHCTPECCUU B PE3yIbTaTe BBIMYYMBAHMS U BBLAABIMBAHUSA IUIACTUYHBIX
JBAUCTBIX MOPOJ MOJ JeHcTBUEM NOoToKa (uron1oB u3 Henp. InoTHOCTE U MOpdooruueckoe
pasHooOpaszue IIIID 3aBUCAT OT reoJOro-TeKTOHHYECKOM MO3MIUH, HAJIMYUS, MOLIHOCTH H
XapakTepa MHOTOJIETHEH Mep3J0Thl, MHTEHCUBHOCTHU JIETa3allii, a TaK)Ke BPEMEHU 3aTOIICHUs
miebQa Mpy roJoleHOBONW TPAHCTPECCHH.

—Ha otHOcuTenbHO TiIyOOKHX ydyacTkax aHa (Oosnee 70-80 m) IIID chopmupoBainch Ha
pPaHHHUX CTAJMUSX TOJOLEHOBOW TPAHCTPECCHUHU, K HACTOAIIEMY MOMEHTY MEp3JioTa TaM yXe B
3HAUUTENBHON CTENEeHW OTTasya wiu BooOmie orcyrctByeT. Omnako IIIID coxpaHSIOT CBOIO
BBIPQXXEHHOCTh B pelbede M aKTUBHO IPEeoOpaszylOTCs NESATENbHOCThIO MPHUIOHHBIX TEUEHUH,
CKJIOHOBBIMM M, BO3MOJKHO, IICEBJIOBYJKAHMYECKUMHU IIPOLIECCAMH, CBSI3aHHBIMH C
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MPOAOJDKAIOIIENCS IeTa3aluei.

—Ha otHOocuTenbHO MenkoBomHBIX (1o 20-30 M), Oym3kux K Oepery ydacTkax Ieibda
[M[1® manmouuciaeHHb M, MO-BUAMMOMY, MPOJOJIKAIOT (OPMHUPOBATHCS B HACTOSAIIEE BpPEMS.
Bonpiias MONIHOCTE ¥ CIUIOMIHOCTH  MEP3JIOTHl HA JHE MPEMSITCTBYIOT aKTHBHOMY
GIIOUAONOTOKY, Kak CIEICTBUE Ta30MpOsiBICHUS B BOJE U PBIXJIOHM 4YacTH pas3pesa
manouucieHusl. g 1D menkoBoaps Oornee xapakTepHa MOP(HOJIOTHS KOHYCOOOpPa3HBIX
OyrpoB, OTCYTCTBHME TPU3HAKOB WHTEHCHUBHOTO BBIXOJAa Tra30B M, B II€JIOM, XOpoIlIas
Mop(dosiornueckass BBIPAKCHHOCTh, CBUACTEILCTBYIOIIAss O MOJOJOCTH JAaHHOTO THUIA
(barouI0reHHOTro penbeda.

—Ha rmybunax ot 20-30 mo 70-80 M mopdonorudeckoe paznoodpasue u mioTHOCTh [TI1D
JOCTUTAIOT MaKCHMAaJbHBIX 3HAUEHUH. ODTOMY CIOCOOCTBYIOT HAIM4YHWE OCTPOBHOW WU
MPEPHIBUCTON MHOTOJETHEH MEp3JIOThI, a TAK)KE BBICOKAass MHTEHCHUBHOCThH MOTOKa (DIIIOMIOB B
palioHax pa3IOMHBIX 30H © HE(TEra3oHOCHBIX CTPYKTyp. Ha Takmx ydactkax B
MPUIIOBEPXHOCTHON TOJIIE OCAJAKOB COYETAIOTCS TMPOAOJDKAIOIIUECS MECTaMH IPOIECCHI
MydeHUss W aKTUBHAS  JIera3amus, 4TO MPeAonpeNeNsieT IIHPOKoe  pasHooOpasue
Mopdoioruueckux turos [1T1D.

Baaropapuoctu. Mopckue skcneouyuonnvie pabdomvl GbINOIHEHbI 6 PAMKAX MeMbl
eoczaoanua 'MH PAH Ne FMUN-2019-0076 «I eonocuueckue onacnocmu 6 Muposom oxeare u
UX C853b C perbedom, 2e00UHAMUYECKUMU U MmeKmoHuYeckumu npoyeccamuy (2018-2021 z2.), a
maxkaice no meme 2oczaoanusi MO PAH FMWE-2021-0005. Dxcneouyuonnvie ucciedo8anus 6
2022 200y u ux kamepanbHas 00pabomka 8vinoHeHbl npu noododepxcke epanma PHD Ne 22-71-
10091 «3akonomeprocmu nposegnenus dezazayuu Ha bapenyeso-Kapckom wenvghe u ee énuanue
Ha penveqh u OOHHbIE OMIONCEHUSLY.
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MORPHOLOGY OF PINGO-LIKE FEATURES ON THE SHELF OF THE
PECHORA AND KARA SEAS AS AN INDICATOR OF THEIR AGE AND DYNAMICS

'Kokhan A.V., *Moroz E.A., “?Eremenko E.A., *?Denisova A.P., *Ananiev R.A., Sukhikh
E.A., ®Nikiforov S.L., *Sokolov S.Yu.

! Geological Institute of RAS, Moscow, Russia
2 Lomonosov Moscow State University, Moscow, Russia
% Shirshov Institute of Oceanology of RAS, Moscow, Russia

Using to the results of multi-beam echo sounding and high-frequency seismic profiling
performed during expeditions of RV «Akademik Nikolai Strakhov» and «Akademik Boris Petrovs»
in 2018-2022, regularities of changes in morphometric parameters and the internal structure of
pingo-like features on the shelves of the Pechora and Kara seas were established. A morphometric
analysis of pingo-like features was carried out, which made it possible to draw conclusions about
their relative age, as well as the degree of participation of the activity of near-bottom currents and
slope processes in their modern dynamics. It was revealed that the density and morphological
diversity of pingo-like features depend on the geomorphological and geological position within
the bottom area, the presence, thickness and type of permafrost, the intensity of degassing, and the
time of shelf flooding during the Holocene transgression.

Keywords: Arctic, degassing, fluidogenic landforms, acoustic anomalies, Holocene
transgression, permafrost
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