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PaccmaTrpuBaercs cyOyKIMOHHO-KOHBEKTUBHAs T'€OJAMHAMMYECKas MOJEIb (OPMUPOBAHUSA CTPYKTYD
BocTouHoil ApKTHKHM, OCHOBaHHAs Ha J@HHBIX CEHCMHYECKOW ToMorpauu MaHTUM 3eMJId U JaHHBIX
PETHOHAIBHOM Ie0JIOTHH U TeKTOHUKH. Panee 3Ta Mojens (B IByMEpHOH OCTAaHOBKE) Oblila PUMEHEHA JIJIs
OIHMCaHUsl Ha KAYECTBEHHOM ypOBHE MEJIOBOM U KallHO30MCKOM ABOJIIOLNU JTUTOC(Eepbl APKTUKHU U BOLLIA B
3asBKy Poccum Ha pacummpenue Apkruueckoro menbha B OOH, koTopas Obu1a mpuHATA, 2 POCCHICKUN b}
pacimuped. KoHBekTHBHas siuelika B BepxHel MaHTUU 1oJl BocTouHOW ApKTHKOHN B KaifHO30€ ompenesnsiia
U celiyac ompenemsieT 3BOJIIOIUI0 €€ CTPYKTYp, B 4acTHOCTH, XxpeOTa ["akkens. B Hacrosimeit pabore Mbl
IIpUMEHsIEM 0o0Jiee CIOKHYIO YMCIIEHHYI0 3D Mojenb KOHBEKIIMM B MAaHTHHM C IEPEMEHHOM BA3KOCTBIO U
IUTATHOM PEOJIOTHEH Ha MOBEPXHOCTH, OCHOBAHHYIO Ha TII00QJIBHON MOJEIN CEMCMHYECKON Tomorpadum
SMEAN 2.

Crpykrypa siueiiku mon BocTouHOoW ApKTHKONW B HACTOSIIIEE BpEeMsl OMPENESETCs CIEAyIOUUMU
¢dakropamu. TuxookeaHcKasl IUIMTa ABIDKETCS HA CEBEpPO-3allajl W Jajee IMOTPYKaeTcsl B MaHTHIO TIOA
CeBepo-AMEpHKAHCKYIO TUTUTY B AJICYyTCKOW 30HE cyOmyKiuu. IIpu sToM CyOmyKIus HakJOHEHa Ha CEBEp
oy CeBepo-AMEpPUKAHCKYIO TUINTY. BemiecTBo ABMKETCS B BEpXHEH MaHTHUHM CyOrOpH30OHTAJIbHO U Jlajee
MOTHUMAETCS K MMOBEPXHOCTH yxke 3a UykoTkoii B 6acceitne CJIO. [Toapém BemecTBa B 001aCTH IIEHTPATBLHON
APKTUKH BbI3BaH TAK)K€ BOCXOAIIMMHU MAHTUHHBIMU TE€UYEHUSIMU B HU3aX BEPXHEH MaHTHH, KOTOPbIE 3aTEM
BBITIOJIQ)KUBAIOTCSI HAa TIOBEPXHOCTH, ABUTasch oT CeBEpHOro IoJII0ca B CTOPOHY AJIEYTCKON CyOIyKLuH,
TakKUM 00pa3zoM, 3aMbIKasi 3Ty KOHBEKIIMOHHYIO STYEHKY.

Ilon peiicTBMEM BO3BpAaTHOTO BEPXHEMAHTUHHOIO II0TOKA BO3HUKAIOT paccesiHHbIe aedopmaruu
apKTHYECKOH JuTOC(hephl, 00yCIOBICHHBIC BSI3KUM CICTUICHUEM C MOTUTOCHEPHBIMU TCUCHUSIMU. XpedeT
l'akkenss ¢ MENJICHHBIM CIPEJUHIOM TaK)Ke SIBJISETCSA INPOSBICHUEM AITOW KOHBEKIMOHHOW SYEHKH Ha
noBepxHocTu. [lepuoanueckuii Bynkanu3m B xpedte ["akkenss MOKeT ObITh OOBSACHEH MOAHATHEM BEIIECTBA
TUXOOKEAHCKOU JTUTOC(Ephl U (MJIK) BEleCTBa APKTHUECKOTO IUIIOMa B BOCXO/IAIIEH YaCTH KOHBEKIIMOHHON
S4EUKU. B mo3gHem Meily, paHHEM KalHO30€, TUXOOKEAHCKas IIMTa JBUIAJIAch IIOYTH CTPOrO Ha CEBEp,
MMOATOMY CKOPOCTH TOTPY>KEHMsI BelIeCTBa B AJICYTCKOM 30HE W crpeAauHra B xpeOre [akkens ObLin
CyILIECTBEHHO BhIlIe. [lorpykeHue B MaHTUIO U MCUE3HOBEHUE HA MIOBEPXHOCTU OKE€aHNYECKOMU ruThl Kymna
oko0J10 50 MJIH. JIeT Ha3aJl Pe3KO M3MEHUIIM KHHEMAaTHUKy TUXOOKEAHCKOW IJIUTHI, U3MEHUB €€ JBUKECHHE C
CEBEPHOI0 HA CEBEPO-3alaHOE HAIIPABJICHUE. YTOJ U3MEHEHHUs ABUKEHUS TUXOOKECAHCKOW IUIMTHI XOPOLIO
BUJICH B HACTOSIIEE BPEMsI MEXKIy IIETIOYKON MOABOJHBIX MIMIIEpaToOpcKuxX rop u Hemnbio 0osiee MOJIOIBIX
["aBaiickux OCTpOBOB.

B cwity n3MeHeHus HanpaBiIeHUs ABUKEHUS TUXOOKEAHCKOM TUIMTHI, CKOPOCTH MOTPY>KEHUS BEIIECTBA HA
ceBep B AleyTCKOW 30He CyOAYKIIMM YMEHBIIMIUCH, YTO BBI3BAJIO TAKKE YMEHBIIEHUE CKOPOCTH CIPEIUHIa
B xpe0Ote ["akkens. 3amaaHplil BEKTOP ABIKEHHSI THXOOKEAHCKOH IUINTHI BBI3BIBAET MOCTETICHHOE CMEIICHNE
BOCXOJAILIEr0 BO3BPATHOIO MAHTHUWHOIO IIOTOKAa II0J CEBEPHBIM Kpad EBpasuu, BBI3BIBAs IPOLIECCHI
pacTsLKEHUs U YTOHEHUs B ee auTocepe B Mope JlanTeBbix.
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A subduction-convection geodynamic model for the formation of Eastern Arctic structures is considered,
based on seismic tomography data from the Earth’s mantle and regional geology and tectonics. This model
(in a two-dimensional formulation) was previously applied to qualitatively describe the Cretaceous and
Cenozoic evolution of the Arctic lithosphere and was included in Russias application to the UN for an
expanded Arctic shelf, which was accepted, and the Russian shelf was expanded. A convection cell in the upper
mantle beneath the Eastern Arctic has determined and continues to determine the evolution of its structures
in the Cenozoic, particularly the Gakkel Ridge. In this paper, we apply a more complex numerical 3D model
of mantle convection with variable viscosity and plate rheology at the surface, based on the SMEAN 2 global
seismic tomography model.

The structure of the convective cell beneath the Eastern Arctic is currently determined by the following
factors. The Pacific Plate is moving northwest and then subducting into the mantle beneath the North American
Plate in the Aleutian subduction zone. The subduction zone is tilted northward beneath the North American
Plate. Material moves subhorizontally within the upper mantle and then rises to the surface beyond Chukotka
in the Arctic Ocean basin. The upwelling of material in the central Arctic is also caused by ascending mantle
currents in the lower upper mantle, which then flatten out at the surface as they move from the North Pole
toward the Aleutian subduction zone, thus closing this convection cell.

The return flow of upper mantle causes diffuse deformations in the Arctic lithosphere, caused by viscous
coupling with sublithospheric currents. The Gakkel Ridge, with its slow spreading, is also a surface manifestation
of this convection cell. Periodic volcanism in the Gakkel Ridge can be explained by the upwelling of Pacific
lithosphere material and/or Arctic plume material in the ascending portion of the convection cell. In the
Late Cretaceous to Early Cenozoic, the Pacific Plate moved almost due north, so the rates of subsidence in
the Aleutian zone and spreading in the Gakkel Ridge were significantly higher. The subsidence of the Kula
oceanic plate into the mantle and its disappearance from the surface approximately 50 million years ago
dramatically altered the kinematics of the Pacific Plate, shifting its motion from north to northwest. The angle
of change in the movement of the Pacific Plate is clearly visible at present between the chain of underwater
Emperor Seamounts and the chain of younger Hawaiian Islands.

Due to a change in the direction of the Pacific Plate’s movement, the rate of northward subduction in the
Aleutian subduction zone decreased, which also caused a decrease in spreading rates in the Gakkel Ridge.
The westward movement of the Pacific Plate causes a gradual shift of the ascending return mantle flo
beneath the northern edge of Eurasia, triggering stretching and thinning processes in its lithosphere in the
Laptev Sea.
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