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DEFORMATIONS ON THE BOUNDARY BETWEEN THE EURASIAN AND
AMURIAN PLATES
S. V. Ashurkov, V.A. Sankov
Institute of the Earth’s Crust SB RAS, Irkutsk, Russia

Deformation style and intensity on the lithospheric plate boundaries are determined by the
kinematics of plate motion. Direct geodetic measurements of horizontal plate motions make it
possible to compare theoretical and observable deformations on the interplate boundaries with the
aim of verifying solutions and determining additional factors that influence structure and seismicity
therein. A comparison was made between the velocity vectors computed from GPS observations
and Holocene horizontal displacements along the faults [Sankov et al., 2000; Sankov et al., 2004]
and stress-strain state of the geological environment along the northern boundary of the Amurian
plate.

The data obtained during the measurements on the Amur-Zeya geodynamic test site and the
additional data have been used to derive the horizontal velocity field that served as the basis for
estimating the relative rotation of the Eurasian (EU) and Amurian (AM) plates. According to these
estimates, the pole of the Amurian plate rotation relative to the Eurasian plate is located in between
58.95+0.52 North latitude and 122.29+0.73 East longitude, and an angular velocity is 0.095+0.003
deg/My [Ashurkov et al., 2011].

The Amurian plate rotation parameters have been used to determine the rates and directions
of divergent motions in the various parts of the BRS and convergent motions within the Tukuringra-
Dzhagdinsk seismic branch. The obtained theoretical plate motion vectors have been compared with
the direction of minimum horizontal compression axes [Petit et al, 1996] and axes of seismotectonic
deformation (STD) elongation [Neotectonics ..., 2000] for the divergent part of the Amurian and
Eurasian interplate boundary and with the orientation of maximum horizontal compression axes
[Barth & Wenzel, 2010] and STD for the convergent part of it. As Figure 1 shows, the directions of
theoretical displacement vectors obtained from GPS observations correlate well with those of
principal stress axes along the entire boundary. The distribution of divergence rate in the Baikal rift
system corresponds to the order in which the opening of basins occurred from the South Baikal and
Chara that is consistent with N.A. Logatchev’s concept about gradual growth of the rift system in
this direction [2003]. A cardinal change in the type of motion along the plate boundary occurs
nearby the Olekma River valley. V.S. Imaev and his co-authors [2000] earlier concluded that that
the stress-strain state of the Earth’s crust therein changed near the 121 meridian.
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Figure 1. Divergence and convergence velocities on the boundary between the Eurasian and
Amur plates.

1 — vectors of divergence from the geological data (Sankov et al., 2000, updated; Sankov
et al., 2004), 2 — theoretical vectors of motions from the GPS data, 3 — azimuth/velocity mm/yr (at
the top — from the geological data, at the bottom — from the GPS data), 4 — pole of rotation of the
Amur plate relative to Eurasia (ellipse — pole error, arrow shows counterclockwise rotation), 5 —
interplate boundary, 6 — orientation of the minimum horizontal compressive stress Sh (Petit et al,
1996), 7 — orientation of maximum (SH — black) and minimum (Sh — white) horizontal compressive
stresses (Barth, Wenzel, 2009)].
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JTE®OPMAIIUN HA MEXIIIMTHOM TPAHUIE EBPASUVICKOM 1 AMYPCKOM
IJIAT
Awypkos C.B., Canvkos B.A.
WNuctutyT 3emuoit kopel CO PAH, UpkyTtck, Poccust

CTuiib ¥ MHTEHCHBHOCTH JedopManyii Ha TPAHHWLAX JUTOCHEPHBIX TUTUT OMpPEICIseT
KMHEMaTUKa WX JBWKeHusA. Hamumuuwe pe3ynbTraToB MNpsSMBIX H3MEPEHUH TOPU30HTAJIBHBIX
CMEIIEHUH IIUT re0/Ie3NYECKUMU METOAAMU JA€T BO3MOXKHOCTH COIIOCTABIICHUSI TEOPETUUECKUX U
HabOmofaeMbIx JedopMalMii Ha MEXIUIMTHBIX TpPaHUIAX C LENbl0 BepU(UKALMU PpEHIeHUud U
OlpesesieHUs] JOIMOJHUTENbHBIX (PAKTOPOB, BIHUAIOIIUX HAa (POPMHUPOBAHHE €€ CTPYKTYphl U
ceiicMuuHOCTH. [IpoBeeHO CONOCTaBIEHUE PACUYETHBIX BEKTOPOB CKOpOCTeW mo aaHHbIM GPS
M3MEPEHHH C TOJIOLIEHOBBIMU CMEIIEHUAMH 110 pasziiomam [Sankov et al., 2000; CanbkoB B.A. u np.,
2004] u HanpsKEHHO-Ae(POPMHUPOBAHHBIM COCTOSTHHEM TI'€OJIOTHUECKOW Cpeibl, BAOJIb CEBEpHOU
IPAaHUIBI AMYPCKOH IUIUTBI

ITo nanHBIM M3MepeHu Ha AMypO-3€lCKOM re0JMHAMHUYECKOM IIOJIMTOHE C IIPUBIICYCHUEM
JOTIOJTHUTEIBHBIX JJAHHBIX OBLIO TIOIYYEHO T0JIe CKOPOCTEH TOPU30HTAIBHBIX TBM)KEHUH ITyHKTOB.
Ha ero ocHoBe moOiy4eHHBI NapaMeTpbl OTHOCUTENIbHOro BpamieHus Espaswuiickoit (EU) u
Amypckux (AM) miaMT, B COOTBETCTBUU C KOTOPBIMHU IIOJIIOC BpalleHUs AMYpPCKOW IUIUTHI
OTHOCUTENBHO EBpaszuiickoil pacnoyiokeH B paiioHe 58.95+0.52 c.mr., 122.29+0.73 B.1., a yrioBas
ckopocTh coctarisier 0.095+0.003 rpan/miH. et [Aurypkos u ap., 2011].

C wucnosp30BaHHMEM @apaMETpPOB BpallleHuss AMypcKod IuuTel B EBpasuiickoil cucreme
0TCYETa PACCUYUTAHBI CKOPOCTH U HAIIPaBJICHUS IMBEPIEHTHBIX JBUKEHUI Ha Pa3IMUYHBIX y4acTKax
BPC, u KoHBepreHTHeIXx B npezaenax TyKypuHrpo-J[KarimHCKOM CEHCMHYECKOHM BETBH.
[TonyueHHble TEOpETUYECKUE BEKTOPHI IUIMTHBIX JBUKEHHM CONOCTABIIEHBI C HAIIPABJIEHUEM OCEH
MUHUMAJIbHOTO TOpU30HTaNbHOTO Cxkatusa [Petit et al, 1996] wu oceit yniuHEHUA
ceiicmorekronnueckunx aedopmanwmii (CT) [Hoseitmas Texkronuka ..., 2000] ans AMBEpreHTHOTO
y4acTKa MEXIUIMTHOM TPaHUIIBI, @ TAKXKE C OPUEHTALMEH OCEH MAKCUMAJIBHOTO TOPU3OHTaIbHOIO
cokatus [Barth, Wenzel, 2010] wu CTJl 11 KOHBEpreHTHOW YacTH TPaHUIBI AMYpPCKOW W
EBpazuiickoit umt. Kak BUaHO M3 pUCyHKa 1, HAampaBiIe€HUs] TEOPETUUECKHUX BEKTOPOB CMENICHUM,
I0JIy4€eHHbIe 10 pe3ysnbrataM GPS u3mepeHnii, MoKa3bIBalOT XOPOIIEE CXOACTBO C HANPABICHUSMHU
IJIaBHBIX OCEM HampsDKeHUHW Ha BCEM MPOTSIKEHMHM TpaHUlbl. PacnpeneneHue CKOpOCTH
IUBepreHun B baiikanbckoil pudToBOI cUCTEME COOTBETCTBYET OUEPEIHOCTH PACKPBITHS BIIAJAUH
oT lOxHo-baiikanbckoir 10 Yapckoi, uto cooTBercTByeT KoHueniuu H.A. Jlorauesa [2003] o
MIOCTENICHHOM pa3pacTaHuu pu(OBOH CHUCTEMBI B 3TOM HampasieHHd. KapauHanbHOe M3MEHEHHE
TUIA MOJABMKKHU IO TPaHULIE TUIUT MPOUCXOIUT B paiioHe noyiuHsl p. Onekma. Panee B.C. MmaeB ¢
coasropamu [2000] Ha OCHOBaHMM T€0JIOrO-CTPYKTYPHBIX U CEHCMOJIOTMUECKUX JAHHBIX CHEIalln
BBIBOJ] O CMEHE HAIPSXKECHHO-/1€()OPMUPOBAHHOTO COCTOSTHHSI 3¢MHOI KOpBI B 3TOM paiioHe, BOJIU3U
121 mepuaunana.

PaGoTa Bemomnusercs npu GuHaHncoBoi moaaep:kke PODOU (NeNe08-05-00992, 08-05-98113),
MMUII CO PAH Ne56 u IIporpammsr OH3 Ne7.7.
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Puc.1. CxopocTu nuBEepreHIMU M KOHBEPIeHLMH Ha MEXIUIMTHOM rpanuue EBpasuiickoil u
AMYpPCKOM ILJTUT.

100° 105° 110° 115° 120° 125° 130° 135° 140°
60°00" l — : 60°00'
), AM/EU
Eurasian plate
57°30 4 5730
A
- - -~ . ’frc
NG 159/2.62 ‘;“WO'GS //

55'00 ST - m ( ;«a‘;[r 55'00

157/1.10 S

EES A

Amurian plate N i g,
5230 [(3971.75]. 5230

Legend
/ 2 mm/yr 125/3.15
1 #
e ) 137/2.35 7 ——"
2 mm/yr
4 ()
100° 105° 110° 115° 120° 125° 130° 135° 140°

1 — BeKTOpHI AMBEPIeHIMH IO TeolloTMiYeckuM aaHHbIM [Sankov et al.,, 2000 ¢ W3MeHEHHSIMU;
CanbkoB 1 1p., 2004a], 2 — TeopeTuueckre BEKTOpPbI IBHKEHUM 1o naHHBIM GPS m3mepenuit, 3 —
a3UMYT/CKOPOCTh B MM/TO[] (CBEPXY — IO T€OJIOTUYECKUM JaHHBIM, CHU3Y — 1o AaHHeM GPS), 4 —
MOJIIOC BpallleHUss AMYpPCKOH IIUTBI OTHOCUTENbHO EBpasuiickoit (3ruunc — ommlka onpeaeaeHus
TIOJII0CA, CTPEJIKA YKa3bIBaeT Ha BpAIlleHUE NMPOTHUB YAaCOBOW CTPENIKH), 5 — MEXIUIUTHAs I'paHuLa, 6
— OpUEHTalMs MMHUMAJIBHOTO TOPU30HTAIBHOTO CokuMarolero Hanpsbkenus Sh [Petit et al, 1996],
7 — opueHTaMs TOPU30HTAIFHOTO MakcuMabHOTO (SH — "epHble cTpenkn) 1 MUHIMaIbHOTO (Sh —
Oemnble CTpenku) cxumMarotero Hanpsixenus [Barth, Wenzel, 2010]



