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MHONKATOPbI MHTEHCUBHOCTU
rEOAMHAMUYHECKUX NMPOLIECCOB BAOJ1b
ATIIAHTUKO-APKTUYHECKOUN PUDPTOBOUN CNCTEMDI

CoxoJgos C.10., Mopo3 E.A., Joopo.odoosa K.O.

I'eonornueckuit uncrutytr PAH

NHnukaTopaMy reoMHAMHYECKOW aKTUBHOCTH TIporeccoB Baoiab ocu AAPC (puc. 1),
MCCIICIOBAaHHBIMH B HACTOSIIEH paboTe, SBISIOTCA CEMCMUYHOCTh M TEIUIOBOM MOTOK. Paspes
O(Vp/Vs) (puc.2) mwmcmonb3yercs KaK €IWHCTBEHHBIM TMapaMmerp Jis  HEIpepbIBHOMN
reOIMHAMUYECKON XapaKTEPUCTHKH Ha BCIO TIyOMHY MaHTHH, C KOTOPOH MPOBOJUTCS
COIIOCTABJICHUE PTUX MHIUKATOPOB IO Pa3HOBO3PACTHBIM cerMeHTaM. Llenbio paboThl sBiseTcs
YCTAaHOBJICHUE CBSI3M MHTEHCUBHOCTU HMHAMKATOPOB C IOJIOKEHUEM M BO3PACTOM CETMEHTOB,
reOMETpUel AaKTUBHOW TpaHULbl U MPOSBICHUSAMHU IUTIOMOB. Apktuueckas dvactb AAPC
SBJIIETCS. HEOONIBILIUM €€ 3BEHOM, HO MPOUCXOJAIINE B HEN IPOLECCH! JOJKHBI BIMCHIBATHCS B
OOIIYIO JIOTUKY Pa3BUTHS BCEU PUPTOBON CHCTEMEI.

B paspese o(Vp/Vs) OCHOBHBIE AEMapKallMOHHBIC PA3JIOMbl U «XOJIOJHBIC» AHOMAJIHH
BEPXHEW MAaHTUU PACIONOXKEHBl B MECTaX MaKCHUMAaJIbHOTO CyOIHUpOoTHOTO cMmemenus AAPC
(puc. 1), umeromero neBOCABUIOBYI0 Mopdosoruto. Hanbonee sgpkuM MOpUMEPOM TaKOTo
CMEULICHUs SIBJISETCS TpyINa pa3jioMOB DKBATOPUAIBHOTO CETMEHTA, C/IBOCHHAs pa3joMHas
cucrema Yapnu-I'n66c u cmemenne AAPC no xpedty Knunosuua u tpory Jlena k nepexony B
xpebet ["akkens.

Pacnpenenenne cymMmapHOro CeWCMHUYECKOTO MOMEHTA TIOKa3bIBAa€T, YTO TJIABHas
reogrHammuueckas akTuBHOCTH AAPC cocpenoTodeHa NpakTUYeCKH B TOYEUHBIX 30HAX — JIOO
CIIBUTOBBIX, JIMOO TIOMOBBIX — a ~90% puuabel AAPC colepXUT SHHULIEHTPHI caadbIx
CEMCMUYECKUX COOBITMH, CBSI3aHHBIX CO CIIPEIMHTOBBIMU IpoleccamMu. MakcumaabHOoe
SHEProBBIJICNIEHNE, TakuM o0pa3oM, IPOUCXOIUT B Te€OJUHAMHYECKUX OOCTaHOBKaX, HeE
CBA3aHHBIX C T€HEpale HOBOW KOPBI IPY PACXOKICHUH IUIAT OT NPOTSHKEHHOW JMUBEPIrEHTHON
rpaHulbl. ['7aBHbIE JeMapKallMOHHBIE 30HBI — SKBaTOpHallbHas M IEpPeXoJ OT CEeBEpHOMU
ATHaHTHKH K ApKTHKE — OTJIMYAIOTCS MaKCHUMAaJIbHBIM OJHEPTOBBIIEICHHEM C COOBITUSMU
capuroBoro Mexanmsma (bonmsipeB, 1998). ComocTaBieHre TEMIOBOrO MOTOKA C BO3PACTOM
CETMEHTOB IIOKa3bIBAET, YTO TepMayibHas 3Boonus BAoiab AAPC ¢ Bo3pacToM NMOAUYMHAETCS
CXOAHOW TEHJEHLUHU, YTO W HBOJIOLHUS BKPECT MPOCTHpPAHUS PUPTOBOM CHCTEMBI — 3aKOHY
Ckneittepa-CopoxtuHa. CXOACTBO 3aKIIOYAETCS B TIOCTETICHHOM OCTBIBAHWW MAaHTHU TIOJT OCBIO
AAPC mnocne crapra npeida mmTt Mo Mepe 0CBOOOXKACHUS MPOCTPAHCTBA JIJIST CIIPETUHTOBON

AKKpCIHU.
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Paboma evinonnena npu nooodepocke epamma PODOU Ne [8-05-70040 «Dsontoyus
aumocghepvl  3anaonoll ApKmuku: npoyeccol U MeXaHusMvl, HANPABIEHHOCMb PA36UMUS,
npupoouwvie pecypcnwl u ceonocuyeckue onachocmuy (pyk C.FO. Cokonos) u coczaoanus Ne 0135-
2019-0069 I'eonocuueckoeo uncmumyma PAH «Onacnvie ceonocuueckue npoyeccol 8 Mupogom
oKeane: CBA3b C 2€00UHAMUYECKUM COCMOSHUEM KOpbl U GEepXHell MAaumuu U HOBeUuUMU

osudcenuamuy (pyk. A.O. Mazaposuu).
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Puc. 1. Atnantuxo-Apkruyeckas pugropas cuctema (AAPC), B1onb KoTopoil (kpacHas
JIMHMS) TIPOBEICHO COIMOCTaBJIEHUE Te0JOro-reoPpu3nvyecknux mnapaMeTpoB (pHC. 2), UMEIOLINX
re0JMHAMUYECKYI0 MHTepHpeTanuto. YepHbIMU JIMHUSAMH TOKa3aH JI€EMapKallMOHHBIE Pa3JIOMBI,
cermentupyromue AAPC Ha 670KM ¢ pa3HBIM BO3PacTOM Hauaja CrpeauHra (BO3pacT yKa3aH
udpamn).
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Puc. 2. I'eonoro-reopusnueckue xapakrepuctuku BIoiab AAPC (monoxkenue mpodumns u
JIEeMapKallMOHHBIX Pa3/IOMOB IIPUBEAECHO Ha puc.l). BepTukaabHbIMU JIMHUSIMH pa3rpaHUYEHbI
OJIOKM MEXAy OeMapKallMOHHBIMH DPa3jioMaMHU C YKa3aHHEM BPEMEHH Hayaya CIPEIMHTOBBIX
MIPOLIECCOB U MOPSAKOBBIM HOMEPOM CEIMEHTA, UMEIOIIUM ONKMCATENIbHbINA CMBICIL.

A — Pa3pes arpubyra o6(Vp/Vs) Boons AAPC, paccunrannoro no aanubiM (Grand et al.,
1997; Van der Hilst et al., 1997) mo meronuke (Coxoinos, 2014). Pazpe3 ot 55°0.1m1. g0 80°c.m.
MOKAa3aH B MPOEKIIUU Ha OCh LIUPOT, Jajiee Yepe3 MOI0C pa3pe3 MoKa3aH BAOJIb JIMHUU MPOdUs
C TOPU3OHATIBHON KOOPAMHATOM, 3MepsieMoil B Kuiomerpax. IIlyHKkTupom oOBeneHsl 001acTu
PE3KOTr0 YCUJICHUS «XOJIOJHBIX» aHOMaJIHMi Ha pa3pe3e aTpuOyTa MO CPaBHEHUIO C XOJIOTHBIMU
AHOMAJIMSIMHU Ha UCXOJTHOM pa3pe3e S-BOJIH.

b — CymmapHnsiii celicMuyeckuii MOMEHT B0Jb oceBoil 30HBI AAPC, paccunTaHHbIi 110
nanabeiM (ANSS, 2014) nns Bcex TumoB marHutyn mo meroauke (bommbipeB, 1998) must Tpex
rIyOMHHBIX quana3oHoB: 0-13, 13-35 u >35 kwm.

B — 3nauenus temnoBoro notoka BAojdb AAPC no nanubiM (IToaropssix, XyTOpCKOM,
1997; Global..., 2018) (kpacHble TOYKH) U CEYCHHE TPUAA, PACCUUTAHHOTO MO ITHUM JIaHHBIM
METOAO0M Kpurusra, npogpunem AAPC (depHble TOUKH).

I' — Csepxy cOOpKM XapakTepUCTHK IOJIMUCAHBI HAa3BaHUS OCHOBHBIX pa3jIOMOB,
nepecekaromux CAX, 1 MOpPOJIOrndecknux paioHOB, Yepe3 KOTOPbIE MPOXOAUT MPO(UIIE.
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INDICATORS OF THE INTENSITY OF GEODYNAMIC PROCESSES
ALONG THE ATLANTIC-ARCTICRIFT SYSTEM
Sokolov S.Yu., Moroz E.A., Dobroliubova K.O.
Geological Institute RAS

Indicators of geodynamic activity of processes along the AARS axis (Fig. 1), investigated
in this paper, are seismicity and heat flow. Section 8(Vp/Vs) (Fig. 2) is used as the only
parameter for continuous geodynamic characteristics of the entire depth of the mantle, which is
compared with these indicators for different age segments. The aim of the work is to establish a
connection between the intensity of indicators with their position and age of segments, the
geometry of the active boundary and the manifestations of plumes. The Arctic part of the AARS
is a small part of it, but the processes taking place in it should fit into the General logic of the
development of the entire rift system.

In the section d(Vp/Vs) the main demarcation faults and "cold" anomalies of the upper
mantle are located in the places of the maximum sublatitudinal displacement of the AARS
(Fig. 1), which has a left strike slip morphology. The most striking example of this shift is the
group of faults of the Equatorial segment, the double fault system of Charlie-Gibbs and the shift
of the AARS along the Knipovich ridge and the Lena trough to the transition to the Gakkel ridge.

The distribution of the total seismic moment shows that the main geodynamic activity of
AARS is concentrated in almost point zones — either shear or plume — a ~90% of the length of
AARS contains the epicenters of weak seismic events associated with spreading processes. The
maximum energy deposition, therefore, occurs in geodynamic settings, are not associated with
the generation of new crust at divergent plates divergent from the long border. The main
demarcation zones — Equatorial and the transition from the North Atlantic to the Arctic — are
characterized by maximum energy release with events of the shear mechanism (Boldyrev, 1998).
A comparison of the heat flux with the age of the segments shows that the thermal evolution
along the AARS with age is subject to a similar trend, as the evolution of the normal tension of
the rift system — the Sclater-Sorokhtin Law. The similarity lies in the gradual cooling of the
mantle under the AARS axis after the start of plate drift as space for spreading accretion

becomes available.
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natural resources and geological hazards" (S.Yu. Sokolov) and the state research No. 0135-
2019-0069 of Geological Institute "Hazardous geological processes in the oceans: the link with
the geodynamic state of the crust and upper mantle and contemporary movements"

(A.O. Mazarovich).
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Fig. 1. Atlantic-Arctic rift system (AARS), along which (red line) the comparison of
geological and geophysical parameters (Fig. 2) having geodynamic interpretation. The black
lines are boundary faults, the AARS is segmented into blocks with different age of onset of
spreading (the age specified in figures).
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Fig. 2. Geological and geophysical characteristics along the AARS (the position of the
profile and demarcation faults is shown in Fig.1). Vertical lines delineated blocks the
demarcation between a fault indicating time start spreading processes and the sequence number
of the segment having a descriptive meaning.

A — The section of the attribute 6(Vp/Vs) along the AARS calculated from the data (Grand
et al.,, 1997; Van der Hilst et al. 1997) by the method (Sokolov, 2014). Section from 55°S to
80°N shown in projection on the axis of latitudes, then through the pole of the incision is shown
along a profile line with horizontal coordinate, measured in kilometers. The areas of strong
amplification of "cold" anomalies on the attribute section are outlined with a dotted line in
comparison with cold anomalies on the initial section of S-waves.

b —Total seismic moment along the axial zone of the AARS calculated from data (ANSS,
2014) for all types of magnitudes by the method (Boldyrev, 1998) for three depth ranges: 0-13,
13-35 and >35 km.

B — Values of the heat flow along the AARS according to (Podgornykh, Khutorskoy, 1997;
Global..., 2018) (red dots) and the cross-section of the grid calculated by this data krigging
method, the profile of the AARS (black dots).

I' — On the top of the Assembly characteristics are signed the names of the main faults
crossing the MAR, and the morphological areas through which the profile passes.





