TUXOOKEAHCKAA TEOJIOTHA, 2018, mom 37, Me 2, c¢.59-75

DOI: 10.30911/0207-4028-2018-37-2-59-75 YK 551.24:550.34

3AJIAYM TPOTHO3A CEMCMHUYECKOM OIMMACHOCTU TEPPUTOPUU HUKHEI'O
NPUAMYPBS: MAJJEOCEMCMOJOT'MYECKUN 1 CEUCMOJIOTHMYECKHUN ACITEKTBI

A.H. O¢crouenkot,| C.B. Tpo¢umem<02ﬁ , C.C. Hosuros*, A.H. /ludenko?®, B.C. Hnaee*

Y @I'BYH Uncmumym @usuxu 3emnu um O.JO. [IImuoma PAH, yn. B. [pysunckas 10, cmp. 1, 2. Mockea, 123242;
e-mail: ovs@ifz.ru

2PI'BYH Hncmumym mexmonuxu u 2eogpuzuxu um. I0.A. Kocvieuna JJBO PAH, yn.Kum IO Yena 65, 2. Xabaposck, 680000;
e-mail: itig@itig.as.khb.ru

SDIAOVBO Cesepo-socmounnlii hedepanvubiil ynusepcumem, yi. Benunckozo 58, 2. Sxymck, 677000
AOI'FYH Uncmumym 2eonoeuu armasza u 6aazopoounsvix memannos CO PAH, np. Jlenuna 39, 2. Axymck, 677007
S@I'BOYBO Tuxookeanckuii 2ocydapcmeennvlil yhusepcumem, yi. Tuxooxeanckas 136, 2. Xabaposck, 680035

[Mocrynuna B penakiuto 1 ¢pepans 2017 r.

PaccMaTtpuBaeMblil peTHOH pacoiokeH Ha cThike Tuxookeanckoro u [leHTpanbHO-A3UaTCKOTO CEHCMOAKTHB-
HBIX MOsIcOB. MakpoceiicMuYecKie CBEACHHS O 3eMJICTPSCEHUSIX JaHHOTO PErMOHa MMEIOTCS PUMEPHO s
nocnenuaux 150 jiet, a HHCTPYMEHTAIbHBIC CEHCMOIOIMYCCKUE HAOMIONECHHs HaYaThl B cepeauHe XX CToJIeTus,
TOTJa KaK OBTOPSEMOCTh CUIIbHBIX 3€MJIETPSICEHUN MOKET JOCTUTaTh HECKOJIBKHUX COTEH U ThICAY JIeT. B cBsi3u
C 3TUM MHOTHeE paiioHbl [Ipramypbs 10 HeAaBHETO BpEMEHU CYUTAINCh IPAKTUYECKH aCECMUUHBIMU, ITOKa TaM
HE IIPOUCXOWIN 3emiieTpsicenys. [IpoBeieHHbIe B IOCIEAHNE IO/IbI TAJIE0CEHCMOIOTNYECKUE UCCIIEOBAHNUS
MTO3BOJIMJIM OLIEHUTh XapaKTep TOJIOLEHOBBIX CMEILEHUM JJIs1 HEKOTOPBIX OCHOBHBIX CTPYKTYp peruona. B uto-
re, 10 CUX MOpP OCTAIOTCS HESICHBIMUA OCHOBHBIE TEHACHIIMYU MO3/IHEYETBEPTUYHOTO F€0JIOTUUECKOTO Pa3BUTHS,
W3BECTHBI J]AJIEKO HE BCE MOTEHUUANIbHBIE CEMCMOTeHEpUPYIOIINE CTPYKTYpPbL. B 3TOM CBsI3M 3a71a4a 10 BhISIBIIE-
HUIO HOBBIX 30H U IIEPUOJIOB CEHCMUUYECKON aKTUBU3ALUU SIBIISIETCS aKTyaJIbHOM 11151 Beero paiioHa ITpuamypsbs.
AKTyaJbHOCTH ITOCTaBICHHOH 331291 CBS3aHa HE TOJBKO CO CJIa00i M3YYEHHOCTHIO PETHOHA COBPEMEHHBIMU
METOaMH aKTHBHOW TEKTOHHUKHU U MAJICOCCHCMOJIOTHH, HO ¥ MHTCHCUBHBIM Pa3BUTHEM HH)XCHEPHOU HHGpa-
CTPYKTYPBbI, CTAHOBSIIEHCS Bce OoJiee YI3BUMOU JIJIsl BHEITHUX BO3ICHCTBHM, M HEOOXOIMMOCTHIO pa3pabOTKH
JIOJITOCPOYHOI0 CEMCMUUYECKOrO IIPOTHO3a.

B nannoit paboTe mpuBeaeHBI pe3yabTaThl MAIE0CEHCMOIOTHIECKUX UCCIIEIOBAaHNN aKTUBHBIX pa3ioMoB [Ipu-
aMmypbsi. Ha OCHOBe HOBBIX JTAHHBIX O MarHUTYJAHOM MOTEHIMAJIE CEICMOTEHEPUPYIOIIUX CTPYKTYP, JaHHBIX O
MarHuTyAax UCTOPUUECKUX U MHCTPYMEHTAJIbHO 3aI0KYMEHTUPOBAHHBIX 3€MJIETPSICEHUIN ITPOBEICHBI OLICHKU
CEHCMHUYECKOTO BO3ICHCTBUS CHIIBHBIX TITYOOKO(MOKYCHBIX 3eMIICTPSCCHHH M KO3(DPHUIIUCHTOB 3aTyXaHHUs C
pacyeToM pajnyCcoOB MEPBBIX TPEX U30CEUCT KOPOBBIX 3eMJIETpsACeHUI. MeTolaMu CTaTUCTUYECKOTO MOJe-
JIMPOBAHUS BBIJIETICHBI MEPUObI YBEIMUYECHUS CEHCMHUYECKUX BO3IEUCTBUI OT 3eMIIETPACEHUI B MHTEpBaje
Marautyq 2 <M < 6. [TokaszaHo, 4TO MPH OLIEHKE CEHCMUYIESCKOM ONTACHOCTH HEOOXOAUMO YUUTHIBATH THHAMUKY
ceiicMuYecKoro pexuma, 00yCIOBICHHYI0 H3MEHEHHEM IITyOHHBI oyara 3eMJIETPSICeHUs. YCTaHOBIICHO, YTO B
pa3nnYHbIX (hazax U3MEHEHUS CKOPOCTH BpalCHUs 3eMJIM B TCUCHUE TO/[a SIHUIICHTPHI 3eMJICTPSICCHUN C Mar-
HutygamMu 5 <M < 6 00pa3yroT He MepeceKaronmecs ceiicMuIecKie 00IacT.

Kniouesvie cnosa: 3emiieTpsiceHUs, MOJIEIH CeliCMHUYHOCTH, AKTHBHbIE Pa3JIOMbI, I1aJ1€0CeiCMOIOTHYECKHE
HCCJIe0BAaHUs, celicMuYecKkasi onacHocThb, Ilpuamypee, laabHuii Boctok.

BBEJEHUE 00TEI MOPOMBIIIJICHHBIX U IT'PAKAAHCKHUX COOp}I)KCHI/Iﬁ Ha

Bomnpochsl pa3paboTKu Mojelel celicMUUecKol — NEPHMOM MX aKTUBHOM dKciutyaranuu. [Ipemnaraemeie pe-
OMMAaCHOCTH OBLIM U OCTAIOTCS aKTyalbHBIMH 3a1adyaMH  LIEHUs, pa3paOoTaHHbIE METOAUKU aHAIU3a U PEKOMEH-
(dyHIAMEHTATBHON HAYKH W OMPEACNAIOT UX MpaKkTU4e-  JaIliu [0 00SCIeUeHUI0 CHIKCHUS CEHCMUUECKUX PH-
CKYIO 3HAYUMOCTb JJIsl IPOTHO3UPOBAHUS O€30IacHOM pa-  CKOB Hampap/eHbl HA JIUTEILHEIN IIEPUOJ, YTO IPUBOIUT
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K HEONpPaBJaHHO OONBIINM 3aTpaTaM IpH CTPOUTEIb-
CTBE HOBBIX MPOMBIIIJIEHHBIX MPEINPUATHI U CUCTEM
xm3HeobecneueHnss. HecMoTpst Ha QyHIaMEeHTaIBHOCTD
HCHOJIb3YEMBIX METOJUK OLIEHKH CEHCMUUECKOH OMacHO-
CTH, B ACHCTBUTEIBHOCTH TEXHOJIOTHYECKHUE PELICHUS U
Hay4HbIe ITPOTHO3bI JOKHBI COEPKATh KOMILIEKC MEp U
pEenIaMEHTOB, HAITPABJIEHHBIX HA IIPOTHO3 CEHCMUYECKOM
onacHocTr Ha 50-100 sieT akTUBHOM 3KCILTyaTaluu Ipo-
MBILUIEHHBIX U TPAXKIAHCKUX COOPYKEHUH.

B MupoBoO#i IpakTHKe IOCTPOEHUS IIPOrHO30B CEeii-
CMHYECKOW OMAacHOCTH aKTHBHO pa3BHUBAETCS HallpaB-
JIGHHE 0 JeTalu3alui XapaKTepUCTHK MCTOUYHHUKOB
celiCMUUYECKUX BO3JEUCTBUN, BKIIOYAss MAarHUTYAy H
MOBTOPSAEMOCTh Pa3pyLIMTENbHBIX 3eMieTpsacenuii [39].
IIpu 3TOM TPYAHOCTH B OLIEHKE CEHCMUYECKUX PUCKOB
YBSI3BIBAIOTCS] C OTPAaHMYEHHOCTBIO TIEPHOIa HHCTPYMEH-
TaTbHBIX CEHCMOIOTUIECKUX HAOMIONCHUN W HEJOCTaT-
KOM IaJIe0CeHCMOIOTMYECKUX UCCIIEIOBAHNI aKTHBHBIX
pa3iIoMOB.

OmnbIT NpOBEACHUS CEHCMOTEKTOHUYECKUX HCCIIe-
nosanuii bonbmoro Kaskasa [42], B FOxuot Skytun [15,
29, 31, 32, 41], Amypckoii obnactu [33], Ha HEKOTOPBIX
akTHBHBIX paznomax IIpuamypss [30, 34] u B mpyrux
celicMOakTHBHBIX pernoHax JlampHero Boctoka u Boc-
touHo#t Cubupwu [16, 18, 45] mokassiBaeT, 4TO pa3BUTHE
MpeNCTaBICHUA 00 YPOBHE CEHCMUYECKON OMAaCHOCTH —
3TO pelraeMas 3ajada Mpu KOMIUIEKCUPOBAaHUU T'€0JI0r0-
reopu3NUECKUX, CEHCMOIOTHIECKUX U TEKTOHO(U3NYe-
CKUX METOZIOB HCCIICAOBAHUS.

IIOCTAHOBKA 3AJIAY UCCJIEJIOBAHMI

U3BecTHO, uTO [Ipriamypbe — celicCMOaKTHUBHBIN pe-
THOH, OJIHAKO CEMCMUYECKHI PEXKUM 3TOIO PETHO-
Ha U3y4deH cy1abo. MakpoceiicMUYeCKHe CBEACHHS O
3emieTpsceHusx [IpuaMypbs UMEOTCS OpPUMEpPHO AJs
nocieaaux 150 set, a HHCTpYMEHTANIbHBIE CEHCMOJIOTH-
yeckue HaOmofeHus HauaTel B cepenuHe XX CTONIeTHs,
TOrJa KaK NOBTOPSAEMOCTb CHIIBHBIX 36MJIETPSICEHUH MO-
XeT JOCTHIaTh HECKOJIBKUX COTCH—THICSY JIeT. B cBs3u ¢
9TUM, MHOTHE paiioHsl [IpuaMypbs 10 HEaBHETO BpeMe-
HU CUMTAIUCh NPAKTUYECKU aCEHCMUYHBIMHU, I10KA TaM
HE IPOUCXOANIIHN 3eMyeTpsiceHus. Jlaske Ha COBpeMEHHOM
JTane MHCTPYMEHTAJIbHBIX HAOMIONEHUN peaKas ceTh
celicMUYeCKUX CTaHIMI HEAOCTATOUHA AJIS ONpEACIICHUS
OCHOBHBIX [1apaMeTPOB Bcex 3emiierpsicenuii [Ipuamypbs
¢ marautynamu M < 4.5 [20)].

HecmoTpst Ha OTPBIBOYHBIN XapaKTep IPOBEAEH-
HBIX UCCJIEOBaHUM, B IO3HAHUU MIPUPOJIBI CEHCMHUUHO-
ctu [IpraMypbst OBLTH JOCTHTHYTHI OYEBHUIHBIE YCIIEXH
[16, 26, 27, 38]. B To ke BpeMs1, HCCIIEIOBAHHS PETHO-
HAJIBHBIX T€0JOIMYECKUX MPEANOCHUIOK BOSHUKHOBEHHUS
CUJIbHBIX 3EMIIETPSCEHHI BCE €lle OYEHb JANEKH OT CBO-

ero 3aBepieHus. OcTaloTcss HESICHBIMH OCHOBHBIE YEPThI
MO3IHEUETBEPTUYHOI'O TEKTOHHUECKOTO Pa3BUTHS Peru-
OHa, OIpelesA0IINe YPOBEHb CEHCMUUECKO aKTUBHO-
cTU. BBIsBNIEHBI 1ajleko HE BCE MOTEHLUANbHbIE OYaru
CUJIBHBIX 3€MJICTPSACEHUM, TEMOHCTPHUPYIOIIHE CIIEIbI
CEeHCMOTEKTOHNIECKUX Je(OopMaHi B MOJIOJBIX OTIIO-
KEHUAX B (hopMax perbeda.

B cBs13u ¢ 3TUM OxHOI U3 OCHOBHBIX 3a/1a4 CO-
BPEMEHHBIX Teosioro-reopusndeckux (maceoceicMo-
JOTHYECKUX) HCCenoBanuil [IpuaMypbs SBISCTCS
BBISIBJIEHUE U BCECTOPOHHEE U3yUEHUE KOHKPETHBIX Ie-
OJIOTHYECKUX CTPYKTYp, OTBETCTBEHHBIX 32 BO3HHKHO-
BEHHUE 3eMJIETPACEHUN pa3Hoil cuibl. [IyTu K pemeHuto
MOCTABJICHHOH 3a/1aun OBLTH HAMEYEHBI €IlIe B CepeIiHe
XX crojetus, B CBA3M C pa3pabOTKON MPENCTaBICHUNA O
TOM, YTO aKTHBHOE Pa3BUTHE CTPYKTYp IIPUBOJUT K HAKO-
TUICHUIO HAMIPSHKSHUH B KPYITHBIX 00BEMaX 36MHOM KOpEI,
paspsiaKa KOTOPBIX XOTS U BO3MOXKHA B Mpeeax aKTHBHO
Pa3BUBAIOLIUXCS OJIOKOB, HO OOBIYHO CBS3aHA C MOIBHXK-
KaMH 110 30HaM aKTUBHBIX Pa3aoMoB [47].

HHTeHCHBHOCTH NPOSBIEHUS 3eMJIETPSCEHUH 3aBU-
CHUT OT (pU3MUYECKUX MapaMEeTPOB T€OJOTMUECKON Cpe/Ibl
(k0o ureHTOB 3aTyXaHus, N) ¥ MApaMeTPOB 3EMIICTPS-
cenns (Marautyasl M u ry6unst h), J = f(M, n, h). I1a-
JIEOCEHCMONIOTUYECKUNA METO/T OTIPEAEIISIET MAarHUTYIHBIN
MOTEHIIHAI CEHCMOTCHEPUPYIOIINX CTPYKTYp C JaTHPOB-
KOI BpeMeHHU CUJIbHOTO 3emiieTpsceHus. i nporuosa
WHTEHCUBHOCTU CEHCMHUYECKUX BO3JAEHCTBUA HEOOXOIHU-
MO pEIICHHE 3a]a4 10 OLIEHKE BO3MO)KHBIX HHTEPBAJIOB
TIyOWH U 3aTyXaHHs CeHCMUYECKUX BOJNH OT CHIIBHBIX
3eMIICTPSACCHUHN KaK (DYHKITMM BPEMEHU METOIaMH CTaTH-
cruueckoro anammsa N, h = n(t), h(t).

3azayu najaeocencMONIOrHYecKOT0 UCCIIeI0BaHUs
U CEHCMHYECKOTO MOJAEIUPOBAHUS ONPEAEIIAIOT IOPO-
TOBYIO CPEIHIOI BEIMYMHY SHIOTEHHOHN OMAacHOCTH H3-
y4aeMoro peruoHa Ha BPEMEHHBIX UHTepBajaxX B COTHU
U Thicsuu JeT. OAHOM U3 3a7a4 yTOYHEHUS] IPOrHO3HBIX
OLICHOK CEHCMHUYECKUX BO3JEHCTBUN Ha KOPOTKOIIEPU-
OJTHBIX BPEMEHHBIX HHTEPBAJIaxX ABSIETCS MCCIICIOBAHHE
JUHAMHUKH CEHCMHYECKOro Mmpoliecca moj AelcTBUEM
BHEIIHUX NMEPUOAMYECKUX BO3MYILIEHHI C mepuoIaMu
T. na reonoruyeckyto cpeny N, h = n (T), h(T), B wacr-
HOCTH — BIIMSIHUSL HEPaBHOMEPHOTO BpallleHHs 3eMJIH Ha
ceificmuuecknii mporece [9, 10].

OCHOBHBIE ITO3THEKAMHO30MCKHE
TEKTOHUYECKHME CTPYKTYPbI PETHOHA

Hwmeromuecs cBeeHUsI O HEOTEKTOHUKE U COBpE-
MeHHOU reoguHamuke [IpruaMypbs BecbMa OrpaHUYeHb] B
OTHOILIEHHUY KOJIMYECTBEHHBIX XapaKTEPUCTHK MOIOABIX
TeKTOHHYecKuX aedopmanmii. Eme B cepenune 90-x T
XX B., Ipu MOATOTOBKE KapThl OOIIETo celCMIUECKoro
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paitornpoBanuss OCP-97 otMmedanocs, 4To U3ydeHUE aK-
THUBHBIX Pa3JOMOB 3/1€Ch HaXOIUTCA TOJIBKO Ha Hayajb-
Hoit craguu [48]. C Tex mop Mano 4to u3MeHWIoCh. Mc-
CIIeIOBaHM, KaK IIPaBUIIO, HOCHII 0030pHBIA XapakTep ¢
M3yYE€HHUEM OCHOBHBIX UY€pT HOBEHILIETO pa3BUTUS KpPYII-
HBIX CTPYKTYPHBIX 3JIEMEHTOB M HX INT[yOMHHOTO CTpOE-
uus [2, 3,5, 7, 19, 24, 40, 54].

K cTpykTypHBIM 00pa30BaHUAM MMO3HEKAWHO30M-
CKOM TEKTOHO-MAarMaTH4eCcKON aKTHBU3ALMH OTHOCSTCS
oporennsie coopyxenus (Cuxora-Anurckoe u bamkaio-
Bypeunckoe), Bynkanudeckue nosica (3amagno- 1 Boc-
T04HO-CHXOT3- AJTMHCKHIA), & TAKKe MPOTHKEHHBIE IICTTH
BIIaIMH, 00BEeIUHAEMBIC B YcCypHiicKo-OX0TCKYIO CUCTeE-
My (puc. 1). Braauus! HanoxeHsl Ha CHXOTI-AJIMHCKYIO
ME3030MCKYIO CKIIauaTyl0 cucTeMy M XaHkaicko-bype-
HWHCKHUM KpUCTAJUTMYECKUI MacCHB.

C ceHCMOTEKTOHHYECKOH TOYKU 3PCHUS U3YICHBI
muipb bamkano-Bypeunnckoe mogustue [27, 28], Cuxo-
T3-AnuHb B npenenax [Ipumopckoro kpas [36] u oTua-
CTH KUTAUCKUN OTpe30K YcCypHicko-OXOTCKOM CUCTEMBI
BraauH [61, 62, 63]. MeHee Bcero u3ydyeHbl HOBeHIIMe
U COBPEMEHHBIC TEKTOHMYECKHE MPOLECCHl B Mpejeiax
CuxoT3-AJIMHCKOTO TOAHATHS U YCCYpHicKO-OXOTCKOM
CHCTEMBI BIIJNH.

VYecypuiicko-OXoTcKasi CHCTeMa BIIaIuH 10 0COOSH-
HOCTSIM BHYTpeHHero crpoenus [4, 5, 26] moxeT ObITh
OTHECCHA K pU(TOreHHBIM oOpa3oBaHmsIM. KpymHemas
u3 BraguH — CpeqHeaMypcKas — UMEET CIOKHOE CTpoe-
HHE ¥ [PEJICTABISET COO0M coueTaHne MHOTOYHCIICHHBIX
rpabeHoB, pa3lieIeHHbIX TOPCTaMH, TOIHATHIMH U BbI-
crynami [5], 4To omnpeenser ee MPUHIMIHAIBHOE CXO/I-
CTBO C XOPOLIO U3yYCHHBIMH I'PaOCHAMH BBICOKOAKTHB-
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Puc. 1. [To3aHekaifHO30CKUE CTPYKTYPBI U MUIEHTPHI 3eMieTpsacenuii [Ippamypssi.

1, 2 — akTHBHBIC pa3IOMBI 110 qucTaHInOHHEM (1) u mureparypusmM [12] (2) manusim C-X — CyTapckuii cerMeHT XHHIaHCKOTO pasioMa,
A — Amypckuit, I] — Lenrpansro-Cuxors-Anunckuit; C — ComoHckuii, X — Xopcekwuid; 3 — naneoceiicMoaucinokanuu (A — Amryns, T — Ta-
mumxak, O — Omor, K —Kyxkan) [27]; 4, 5 — no3nHeMuOLCH-TUTHOLICHOBbIE (4) ¥ MO3IHEUTHOLCH-4eTBepTHYHbIC (5) BYIKAHHYECKUE OIS

[44]; 6 — ygacTku mameoceHCMONIOTHYECKHUX UCCIIEAOBAHMIA.



62 Oascirouenko, Tpogpumenxo u op.

HOM B ceilcMuueckoM otHoweHnn Bocrouno-Kuraiickoii
pudTOBOii 30HHI [5, 65]. B MexaHn3Max 4eThIpeX 3emile-
TpsAceHu# ¢ MarautynamMu M = 4.0-4.5, npounzorreammx
B 19861991 rr. B paiione Ympuib-Ku3HHCKOW BIAJHHBI,
HOJABHEIEC TUIOCKOCTH UMEIOT CEBEPO-BOCTOYHOE TIPO-
CTHpPaHHE MPU OIM3rOPU3OHTAIBHOM PACTSIKEHUH U
Onu3BepTHKATBHOM CxxaTu [14].

GPS-natmonernsmu 2003—2006 rr. B mpeaenax
CpemHeaMypcKoil BOAIWHBI BRIIBICHA 00CTaHOBKA COB-
pemennoro pactsukerus [49]. To JaHHBIM BBICOKOTOYHO-
TO ITOBTOPHOTO HUBENUpoBaHUsI CpeqHeaMypcKast BIIaIH-
Ha omyckaeTcsi co ckopocthio 1.1-4.0 mm/rox [17]. O6
HHTCHCHUBHOM COBpPEMEHHOM Iporubanuu CpenHeamyp-
ckoil 1 Yapuib-Ku3nHCKON BIaavH CBUAECTENbCTBYIOT UX
reoMopQoIoruyecKrue 0COOCHHOCTH — IHUPOKOE Pa3BU-
THE 3a00JI0YEHHBIX aKKyMYJISTUBHBIX PaBHUH; pacIlIupe-
HUE B TIpe/ieTiax BIIauH MOUMBI p. AMyp ¢ 00pa3oBaHHEM
©OJIBIIOTO KOJMYECTBA TIPOTOK | 03ep H 1p. [55).

CuxoT>-ANMHCKOE OPOT€HHOE MOJHATHE, PACIIONO-
JKEHHOE K BOCTOKY M CEBEpPO-BOCTOKY OT YcCypHuiicko-
OXOTCKOM CHCTEMBI BIIAINH, PACCMATPUBAETCS KaK IDIEIO
(IpOTHBOIIOIHATHE) CIIOKHON emuHOM pU(PTOBOU CHC-
TeMbl SIMOHOMOPCKOM BHaguHbI U TaTapckoro mpoynBa
[55]. Kak noseiitiee nopasiTre CuxoT3-AJNMHCKHNA OpO-
TCH OKOHTYPHBACTCS CyOMEpHUINOHATBHBIM JINHEHHBIM
apeanoM BCKPBITBIX dPO3HEH MAacCCHBOB OJHTOIICHOBBIX
TPaHUTOUIOB U BYIKaHO-TEKTOHUYECKUMH CTPYKTypaMu
HEOreHoBOro Bospacrta [43].

Ha unCcTpyMeHTaEHOM dTamne HaOMIONCHUN 3eMIIe-
TPSICEHUsSI IPOUCXOIUIIN B OCHOBHOM B MPUOPEKHBIX paii-
onax Cuxor3-Anuns [21, 37]. Pelenre MexaHu3ma oyara
nmeeTcst 1t [Ipumopckoro 3emierpscenns 13.11.1990 .
(p=46.2N, A=138.8E, M=6.5, h=16 km), npousorreamre-
ro Ha rparune Cuxor3-ANnHS ¢ BIaguHOH SmoHCKOTO
Mops. [logBmkka B odare COMpPOBOXAANACH IPABOCTO-
POHHHUM CJBHIOM BJOJIb IIJIOCKOCTH CEBEPO-BOCTOYHOTO
npocTupanust, kpyTo (mox yriaom okoio 70°) mamaroreit
O] MaTepUK.

Bamxano-bBypenrckoe oporeHHOE OTHATHE BKITIO-
YaeT psii TOPHBIX XPeOTOB U Y3KUX BIIAJWH, BHITOIHCH-
HBIX KOHTHHEHTAJILHBIMHA KAWHO30HCKUMHE OTJIOKEHHUSIMH.
Ha roxHOl okpanHe BepxHeaMryHCKON MOJOI0M TEKTO-
HUYECKOM BIaJMHBI, B IEHTpasbHOM yactu bamxkano-by-
PEHHCKOTO MOJHSTHS, TPOU30IILIO0 bamKkaibckoe 3emiie-
tpsicenne 29.08.1970 1. (p =51.IN, A = 135.1E, M =55,
h = 20 km). CornacHo peleHn0 MexaHu3Ma odara, obe
HOJAJIbHBIC IIOCKOCTH UMEIOT CEBEPO-BOCTOUHYIO OpH-
€HTHPOBKY M B30POCO-CABUTOBYIO KTHEMATHKY CMeIIIe-
Hui [27]. COBUTOBBIE CMEIIIEHHUS ¢ KOMIOHEHTO# B36pO-
ca yCTaHaBIIMBAIOTCS U MO Ooyiee MO3JHUM OIpeneie-
HUSM MEXaHH3MOB 04YaroB 3¢MIICTPSCECHUI B WHTEpBaie
Mmarautyg 4 < M <5 [59]. FOxHee akTUBHBIE CTPYKTYPBI

Bamxano-bypenHckoro mogHATHS 00BEIUHIIOTCS B 30HY
paznoma Tan-Jly, KoTopas mo peneHusM MEXaHU3MOB
0YaroB 3eMJIETPSCCHUIT SBISACTCS IPABOCABUTOBOM [64].

HAJIEOCEMCMOJIOTMYECKHUE UCCJIETOBAHUSA B
30HAX AKTUBHBIX PA3JIOMOB

KpynHeiiume akTuBHbIE CTPYKTYpBl PETHOHA — 30Ha
pasinomoB Tan-JIy (c ee ceBepO-BOCTOYHBIM MPOIOIIKE-
HHeM), Yecypuiicko-OXOTcKast CHCTeMa BIAJWH U 30HA
HenTpanbao-Cuxora-AnuHckoro pasnoma [12]. Onu
OBUTH B Pa3HOM CTETICHU U3YUEHBI C HCIIOJIb30BaHUEM T1a-
JIE0CEHCMOJIOTHYECKHUX IIPUEMOB.

Lenmpanvno-Cuxomi-Anunckuil paznom. [lan-
HBIH JU3BIOHKTUB SIBIAETCS KpyNHEHIIed pa3pbIBHOU
cTpykrypoii Janbuaero Bocroka [12]. OcHoBHBIE rOpH-
30HTabHBIC NepeMelneHus BeauanHoi 60—200 kM 1o
passomy mpousounniu B no3aaem meny [13]. IMocneny-
IOIIME BEPTUKAIBHBIC CMEIICHHUS B COTHH METPOB—IIEp-
BBIC KHJIOMETPHI (PUKCHPYIOTCS AePOpMaIUIMU BEPX-
HEMEJIOBBIX—I1aJICOTeHOBBIX oTaokeHui [12]. TTo mHue-
uuro [.O. Vpumiiera [54], Ha HEOTEKTOHUYIESCKOM JTarie
CMEIICHHS 110 Pa3yioMy TakKe MMEJHU JIEBOCIBUTOBYIO
kuHeMatuky. GPS-naomonenns 2003—2006 rr. Takxke
MOKa3aJid JICBOCTOPOHHHE CMEIICHHUS CO CKOPOCTHIO
~1.5 mm/rox [49]. B T0 e Bpemsl, TI0 CTPYKTYPHBIM CBSI-
35IM 7S pas3sioMa MpennogaracTcsl IpaBOCABUIOBAs KH-
HEMAaTHKa MOJIOIBIX cMerienuii [18].

[TaneocelicMOI0rMUECKHUE UCCIIENOBAaHUS IPOBOU-
JIMCh HA CaMOM IO)KHOM M ceBepHOM (hanrax LleHTpains-
HO-CuxoT3-AnuHckoro pasiaoma. Ha rookHOM oTpeske
(monmmua p. KueBka) 6bu1 06Hapy»eH u 00CIeI0BaH aK-
TUBU3UPOBAHHBIN B TOJIOLEHE CEIMEHT MPOTSKEHHOCTHIO
oxoso 20 kM [34]. Ha ceBepe, B 6acceiine p. I'yp, 30Ha
pas3ioMa pacHieruisieTcs, 00pa3ys CTPYKTypy THIIa «KOH-
CKOTO XBOCTa», XapaKTEePHYIO IS 3aMBIKAHUH KPYITHBIX
caBUTOB. B nonuHe p. AMyp pasiioM CONPOBOXKIAETCS
YeTKUM YCTYIIOM Ha MOBEPXHOCTH Teppac, BHYTPEHHEE
CTpOEHHUE KOTOPOro ObIIO U3yYEeHO B TONHUHE HEOONBIIIOTO
npasoro mputoka p. Amyp [30]. ITo maHHBIM pagHoyIIe-
POIHOTO NAaTUPOBAHUS TOMMEHHBIX OTJIOXKEHUH U MOYBHI,
MOJIBMKKA ¢ BepTHKaNbHOU ammumutyaoi 3540 cMm, Bepo-
siTHee Bcero, npousonuia npumepHo 800900 et Haza.
CornacHo SMIHUPHYECKUM COOTHOILICHUSIM [67] Mexay
MarHUTYIOM 3eMIIETPACEHUS U BEIMYMHOMN MOABHKKHU IO
pa3pbIBy MarHUTyna 3eMJIETPSCEHUs COCTaBUIa PUMeEp-
Ho M~ 6.5.

Cucmema paznomoe Tan-Jly pacuiensercs B mpe-
Jeflax paccMaTpUBacMOro PETHOHA Ha CepHIo cyOmapai-
nenbHBIX pasiaomoB (Kykanckuii, Kypckuii, AMryHCKuiA,
XWHraHCKUI0), KOHTPOIHUPYIOMIUX MECTOMOTIOKEHHE
HeOOIBIINX KaiHO30MCKUX BraauH [48]. PasimoMsr 06pa-
3yI0T JIB€ OCHOBHBIX cucTeMbl — Kypckyro u XuHrancko-
AMTyHCKYTO.
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Heranpao nzyuen CyTapckuii cerMEHT AMTYHCKO-
ro pasnoma [34]. B paiione noc. VI3BecTKOBBIi Tpociie-
JKCH SIPKO BBIPAKCHHBIH yCTYN B Pa3HOPOIHBIX H Pa3-
HOBO3pacTHBIX (popmax penbeda JIMHON 0KOJIO 12 KM.
JeranpHOoe mM3yueHue pa3pe3a B KaHaBe, MPONHIECHHON
4yepe3 yCTyIl, I0Ka3ajo, YTo OH 00pa30Bajcs B pe3yabTa-
Te B30pPOCOBO# MOABMKKH aMIUIUTY0N OKOJIO 2 M, YTO
MPUMEPHO COOTBETCTBYET MAarHUTYIE 3eMJIETPICEHHUS
M, ~7.0[67].

Amypckuit pasnom [5, 12] uzyueH Ha MPOTKEH-
HOM y4uacTke B gonuHax pp. Cemuxun (HrokHsist XOBbIHB),
IMourman, MauroBas u Amyp (puc. 2). Pasinom B paccma-

TPUBAEMOM paiioHe MPEeICTaBIsIeT cO00H COCKIamIaThii
B30pOC, C MOJHATHIM FOTO-BOCTOYHBIM KPBIJIOM.

B nomune p. MauTtoBoi, Beilie ycThs p. [lonrman
(puc. 2), Ha OTHENBHBIX y4acTKax 000MX OGOPTOB JOJIH-
HBI HaOMIOaeTCs XOpoIIo BeIpakeHHast 1-1 HagmoimeH-
Has Teppaca, Ha IOBEPXHOCTH KOTOPOH NPOCIIEKUBA-
€TCS IPUPA3IIOMHBIM yCTYIl. YCTyll UMEET U3BUIIHCTHIE
OuyepTaHus, BAABASChH B JOJHMHBI PEK, YTO MOXKET yKa3bl-
BaTh Ha BOPOCO-HAJBUTOBYIO KHHEMAaTHUKY CMCIECHUM.
JeTanpHOe mM3yueHue pa3pe3a B KaHaBe, MPONHIEHHON
gyepe3 ycryn (puc. 3), mokasaso, 4T0 YBEPEHHO BOCCTa-
HaBJIMBAIOTCS apaMETPbl TOJIBKO MOCIEAHEN MOJBIKKH.
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Puc. 2. I'eonoro-reomop¢osiornieckas cxema paifoHa n3yueHuss AMypckoro pasiioma. CocTaBieHa ¢ HCIOIb30BAHUEM JAHHBIX |

[8, 56]. TopuzonTanu penbeda nposeneHsl depe3 50 m.

1 — MOBepXHOCTH TICHCTOLCHOBBIX MPOJIOBHAIBHO-ICIFOBHAIBHBIX OTI0XKEHUH (1U1eiidpl, KpyTHbIC KOHYChI BBIHOCA U HX (DParMeHTSI);
2 — OBEPXHOCTH BBICOKHMX HA/IIOWMEHHBIX Teppac (paHHUH—CPeJHUH IUICHCTONeH); 3 — MOBEPXHOCTH HU3KHUX HAIIIOWMEHHBIX Teppac
(1-2-as1, mo3aHMIt MIIEHCTOLCH—PaHHUIT TOIOLCH); 4 — TOBEPXHOCTH HU3KOM U BBICOKOH MOMM (CpeaHUI—ITIO3/IHU TOIIOICH); 5 — aKTHBHbIE

Pas3iIOMBI. qepHLIM KBaJApaToM IMOKa3aHO MECTO ACTAJIbHOIO U3YUCHU .
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[pu yrne nagenns pa3peiBa 30—40° oHa cocTaBIsAeT IMO0-
psaaka 0.8-1.1 m. CorracHO AMIIUPHYECKUM COOTHOIIIE-
HUsM [67], MATHUTY/Ia 3eMIICTPSICEHUS] MOTTIA COCTABHTh
M,,~ 7.0~7.3. Bo3pacT coObITHs OLEHUTD HE yIaloCh 13-
3a HeIOCTaTKa OPraHNIeCcKOTro MaTepraia, IPUTOIHOTO
IUTSL TaTHPOBAHMSL.

ComoHnckan paznomnas 30Ha, PacloNoXeHHAS B
npenenax Bocrouno-Cuxors-AIMHCKOTO ByJIKaHHYE-
ckoro mosica (puc. 4), chopMHUPOBaNIaCh B ManeoreHe u
MOBTOPHO aKTHBHU3UPOBAJIACH B HEOTECH-YETBEPTUIHOE
BpeMsl, YoKe TTOCIIE 3aBEePILICHNS BYJKAHUIECCKOH JIesTeIb-
Hoctu [1]. Ha mexaypeune pek Ileii-Xoit u Comon ce-
BEPHOE KPBUIO pa3jioMa, CIOKEHHOe Oa3aabTaMy KU3UH-
CKOW CBHTBHI, omyineHo He meHee yeM Ha 300—400 m. B
paiione noc. Jle-Kactpu B 30He pa3iioma pa3BUT MOJIOIOM
CoMoHCKHit TpabeH.

Haubonee meTanbHO H3y4YeH CEIMEHT pasjiomMa B
nmomune p. [leit-Xoit. B meBoM GopTy MOMHMHELI 3TOH peKH
ObLTa BBIABICHA CHCTEMa M3BIIIMCTHIX yCTymoB. [linHa
ux cocraisier okoio 10 kM. Takas mopdonorus Moxer
yKa3bIBaTh Ha B30OPOCOBBII TUII pa3iioMa.

JleTanpHOE M3y4YeHUE pa3pe3a B KaHaBE, MPOHICH-
HOU wepe3 ycrym (puc. 5), mokaszano, 4To BeITHYHHA
JIByX MOCJCIHUX MOABIKEK cocTaBisger 4045 cM mis

%

As.nap. 120-125°/70° /As.nap. 310-315°/60-70°

Bepxuero ropuzoHta (Ne 5) u 35-40 cMm — i HUKHETO
(Ne 6), uTo OTpakaeT BENMYMHY BEPTUKAIBHOW [TOJABUXK-
ku. [opusonransHoe cMerieHue coctapsier 30-35 cM u
6065 cMm, coorBeTcTBeHHO. COIIaCHO AMIIMPHYECKUM
COOTHOIIEHUSIM MEKIY MarHUTYIOU 3eMIICTPSICCHUS U
BEJNIMYMHON MOABWKKH [67], MATHUTY/IA 3eMIIETPSACEHHUS
Morna coctaButh M, ~ 6.3-6.6.

Xopckuii paznom nipeicTaBiIsIeT cOOOU 3ama HbIH
CerMeHT KpynHoro 3anaaHo-CrxoT3-AJMHCKOTO0 pa3iioMa
(puc. 6). CerMeHT OrpaHHYHBAET C FOTO-BOCTOKA JIOKAITh-
HBI KalHO30MCKUIA TpaOeH, B OCEBOM 4acTU KOTOPOTO
HaOIIOMaeTCs MaKCHMAIIbHOE TIOTpYyXKeHne (pyHIaMeHTa
Braguusl [5, 25]. Ionepeunsiii mpoduiis rpabeHa pe3ko
acuMMeTpHuueH. Ero 1oro-BoCTOYHbBIN, NPUPA3TOMHBIN
0OpT, MPUYPOUCHHBIN K 30HE XOPCKOTO pa3jioMa, ropa-
3110 Kpyde ceBepHOro. [lo JaHHBIM Teo(pU3NIECKUX HC-
ClJIe/IOBaHUH, Ha IOr0-BOCTOYHOM KpbLIe rpabeHa pa3BUTa
cepusi CTYIEeHYaThIX cOpPOCOB, a CyMMapHasi aMIUTUTYa
CMEIIEHUS 33 MOCJICOMUTONEHOBOE BPEMs TOCTHTAET
700-1000 M, ipu 5TOM OIMH U3 Pa3pHIBOB BEIXOIWT B Ca-
MBIE MOJIOJIbIE CIIOH pa3pesa [5].

Bosb pa3noma BBITSHYTA [EM0YKa HOIOTHX, OBAIb-
HBIX B ILIaHE MOAHSATHH, B MpelesiaX KOTOPBIX MOPOJIbI
(dyHnaMeHnTa BbIBeJIeHBI Ha moBepxHOCTh. CCB opueH-

/A3.nap. 300-305°/80°

Puc. 3. ®oTo 1 uHTEpIpeTanys KaHaBbl B 30HE AMypCKoro paszioma. CBETI0-cepble MEJIKOMYHKTUPHBIC JIMHUN — TPAHUIIBI
ciioeB; Oenble KpyIHOMYHKTHPHBIE JINHUU — TEKTOHUYECKUE Pa3pPhIBBI.

Hudpsr B kpyxkax: 1 — BeIBETpesIbie KOPSHHBIEC TOPOIBI — TOHKO3EPHHUCTHIC, TOHKOIUIUTYATHIC TIECYAHUKU JTAPTAaCHHCKOM CepHu MO3THE-
MEJIOBOTO BO3pacTa; 2 — 00JOMOYHAsi KOpa BBIBETPUBAHMS, IIPEICTABICHHAs 00JOMKaMH MECYaHUKOB, B OOLIMX YepTax COXPAHSIOLINX
OPUEHTHUPOBKY KOPEHHBIX TIOPOI; 3 — CBETIO-CEphIe MBbUICBATHIE CYTIMHKY C MIEOHEM M JPECBOMN MECYAHMKOB (CKIIOHOBBIE OTIOKEHHUS);
4 — cBETIIO-CEphIE, YUCTHIE, TBUIEBATHIC CYTIMHKH (HIKHHN TOPH30HT COBPEMEHHOM TT0YBBI); 5 — 1€ PHOBBIN TOPH30HT COBPEMEHHOM TT0YBHI;
6 —nepeoTIIoKEHHBIE CBETIIO-Cephle CYIIMHKH, 3aCOPEHHbBIe HECOPTHPOBAaHHBIMU 00JIOMKaMH M TOYBEHHBIM T'YMYCOM; 7 — TeMHO-KOpUYHEBasI
MAJICONI0YBA, CHIIBHO 3aCOpPEHHAast 0OJIOMKaMH M CYyIJIMHKaMH; 8 — IIepeoTIIOKEHHBIN 00JIOMOUHBIH CIIOH, CIIOKEHHBIH MeOHeM U IpecBOi
necuanukoB; 9 — mecrpas nageonousa; 10 — 061oMKH necyaHukoB (mebeHb, ApecBa, MILIObI) ¢ OYpBIM CylecYaHbIM 3anoiaHuTenem; 11 —
Oypble KpyITHO3EpHHCTHIE IECKH C ApecBoi; 12 — GeccTpyKTypHas 06JIoMOYHas Macca ¢ OypbIM CyIecUaHbIM 3arlOIHUTEICM.
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03. bon. Kusu

3anuBe
YuxaueBa

Puc. 4. T'eomoro-reomMopdonornueckast cxema paiona usyuerust CoMOHCKOro pasjioma. CocTaBiieHa C HCIIOIb30BAHUEM TAHHBIX
[1, 8]. Topuzonranu penseda nposeaeHst uepe3 10 .

1 —rpaHuia NOACBUT KU3MHCKON CBUTHI OJIMTOLIEH-MHOLICHOTO BO3pacTa; 2 — [1aJIeOr€HOBbIE HHTPY3HHU KHCIIOTO COCTaBa; 3 — OBEPXHOCTU
MO3IHETIIEHCTOIIEHOBBIX 03€pHO-aITIOBHAIBHEIX TePPac; 4 — BRICOKHE MO3IHEIIICHCTOIICHOBEIE MOPCKHUE TEPPACH]; 5 — MOBEPXHOCTH HU3-
KO M BBICOKOW PEYHBIX MOUM (CpeIHUI—T03/1HUI TOJIOLeH); 6 — aKTHBHBIN pa3ioM (KBaJpaToM MOKa3aHO MECTO ACTAIbHOrO U3YUCHHS),
IITPUXOBOH JMHHUEH MOKA3aHBI IPEATIONATaceMble aKTHBHBIE PA3JIOMBI.

Puc. 5. ®oto u HUHTCPIIPpETAlM KaHABbI B 30HC COMOHCKOT0O paziaoma. bennie IIYHKTUPHBIC JIMHUM — IPAHUIIbI CJIOCB; YEPHBIC
IITPUXOBBIC TUHUU — TCKTOHUYCCKUC PA3PBIBHI.

1 — 6ypoBaTo-KOpHYHEBbIE CYIIIHHKH C TIECKOM, IPECBOM U IieOHeM 0a3aIbTOBBIX JaB (M1I0BHiT); 2 — rpy00 OKaTaHHasl, YIUIOIICHHAS, BBITSHY-
Tast rajbKa, pexe MIbIObI, C ITIOTHBIM TEMHO-CEPhIM IIECYaHbIM 3aMoHUTEINEM (PYCIIOBOM aJUTFOBHIA); 3 — TOPH30HTAIBHO CJIOHUCTHIE CYTECH C
TOHKOIUTHTYATOH OTAEIBHOCTBIO B CYXOM BUJIE M XOPOILIO COPTHPOBAHHOI! TANIbKOM 1 TpaBreM (OHMEHHBbII aJuTtoBHiA); 4 — IEpPHOBBINA TOPU3OHT
COBpPEMCHHOI MOUBBI; 5 —rajbka 1 BTyHBI O3 CJIeI0B COPTUPOBKH M CTPYKTYPUPOBAHHS C TEMHO-CEPBIM PBIXJIBIM ITECYaHbIM 3aIIOTHUTEIEM
(mepeoToxKeHHBIi TOpU30HT); 6 — OypoBaTo-KOPUYHEBBIE CYIIIMHKHU C BKIIOYCHUSIMHU [IECKa, TPaBUEM, APECBOIT M peKkoi rajabpkoi (fepeotiio-
JKCHHBII TOPH30HT); 7 — 30Ha JpobIeHus (MecoK, Apecra, OypoBaTO-KOPUYHEBbIE CYIIHHKH C PEAKHM IIeOHEM U Ipy0O0 OKaTaHHOM TaIbKOif);
8 — rpy00 oxaraHHBIE TanbKa, TPaBHil, peske BALYHBI ¢ OypOBaTO-KOPHYHEBBIM CyIIECIaHBIM 3aMOIHUTENEM; 9 — Tpy00 OKaTaHHBIC BAILYHEI,
rajibKa, rpaBuii ¢ OypoBaTo-CepbIM CyIECUaHbIM 3aIIOTHUTENIEM.
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THPOBKA 3THX MOIHATHM, KOCas IT0 OTHOIIEHUIO K TeHe-
pPaJbHOMY CEBEPO-BOCTOYHOMY MPOCTUPAHUIO pasjioma,
YKa3bIBAET Ha HaJHYHE IPABOCIBUIOBON KOMIIOHEHTHI
CMELIEHUH.

BHyTpeHHee cTpoeHHe Pa3IOMHOM 30HBI B MOJIOABIX
OTJIOKEHHUSIX M3yYEHO B IIPABOM OOPTY TOJIHHEI p. Bropas
Cenpmas. BkpecT mpocTHpaHUs CMECTUTENS, BRIPAKCH-
HOTO BAJIOM B JIHHIIE CEIJOBHHBI, IPOiijieHa KaHaBa, B
KOTOPOU BCKPBIT Pa3pes MOKPOBHBIX OTIOKEHH I (puc. 7).
Bce ciou paspesa 00pasyroT aCCUMETPUYHYIO aHTHKIIH-
HAJBHYIO CTPYKTYPY. B cBoIe 3TOW CTPYKTYpBI BEpXHHE
citon paspesa (Ne 2 u Ne 3) HOUTH ITOJHOCTHIO BBHIKIHHH-
BaroTcs. CeBepo-3amaqHoe KPhLIO aHTHKINHAIN OCI0XK-
HEHO JIBYMs MapajuIeIbHBIMH B30pOCaMM C IOTHSATBIM
FOr0-BOCTOYHBIM KPBLJIOM, KOTOPBIE, CKOpee BCEro, 00be-
IUHSIOTCS B €IUHYIO 30HY B KOPEHHBIX IOpoAax. Pa3pel-
BbI BBIP@XKEHBI TOHKUMH (10 5 cM) 30HaMu apobiieHus, B

KOTOPBIX BMEIAOIIMNA MaTepHal U3MENBICH J0 MOPOLII-
KOBU/IHOTO COCTOSIHMSA. B ommyIlieHHOM Kpbule pa3phIBOB
Ha CJI0€ TEMHO-KOPUYHEBBIX CyrTHHKOB (Ne 6) 3ameraer
paccesiHHasI CYyIIMHHUCTAs TTAJICOII0YBa C 00JIOMKAMH CIIOS
Ne 5, xoTopast MOXKET CBUIETEIILCTBOBATH O OBICTPOM IIe-
PEOTIIOKEHNH STHX 00pa30BaHUIl B pe3ylibTare UMITYJIbC-
HBIX MMOJIBMKEK TI0 pa3pbiBaM. B ToM *ke ciioe HabmoaaeT-
csl MEJIKasl JIMH3a KOPUYHEBBIX CYTNIHHKOB C OOJIOMKAaMH,
KOTOPBIE MO3BOJISIOT MPEIOararh 31eCh HAIUYNE BTO-
POl MOBHKKH.

IMpocTtupanue onucanHoi cTpykrypsl — (10-30)°
O] YIJIOM K Pa3IOMHOU 30HE, YTO MOXKET CBUACTEIBCT-
BOBATh O CYIIECTBEHHOW MPaBOCABUIOBON KOMIIOHEHTE
CMEIIEHHH 0 pasioMy. 3aJOKyMEHTHPOBAaHHBIE Tedop-
Malliy He JalT BO3MOXHOCTH COCTaBHUTh YBEPEHHOTO
MpeACTaBIeHUS 00 X CEHCMOTEHHOM MPOMCXOXKICHUN. B
TO K€ BpeMs, CBS3b C PAa3IOMOM SIIULCHTPOB HECKOJIBKHX

Puc. 6. ['eomoro-reomopdorornyeckas cxema paiiona Xopckoro paszioma. [opusonTanu penseda nposeaeHs! yepe3 20 m.

Cxema cocTaBlieHa C UCITOIb30BaHUEM JaHHbIX [6, 25].

1 — Hu3Kas ¥ BBICOKAs IOWMEHHBIE Teppachl; 2 — 1-1 HaamoiiMeHHas Teppaca; 3 — cpeHe-M03IHEIIICHCTOLCHOBBIC 03ePHO-AJUTIOBUAIBHBIC
OTIOKEHHS; 4 — ByIKaHUTHI UIy(haHCKOH CBUTHI IUTHOLCHA (6a3aibThl, aHIe3in0a3aibrel); 5 — ocaqodHble 06pa30BaHUs CYH(PYHCKON CBUT
IUIMoLeHa (TaJeYHUKH, EeCKH, NIHHbL); 6 — BYJIKaHOTEHHO-0CaJOYHbIE MTAJICOTCHOBbIe 00pa30BaHus; 7 — N30JIMHUM MTOAOIIBEI OJHIOLCH-
YeTBEPTUYHBIX OTIOKEHUH (KM); 8 — aKTUBHBIH pa3iioM (KBaZpaToM IOKa3aHO MECTO ACTAIBHOTO M3YUCHHU), IITPHXOBON JIMHHEH OKa3aH

Hpeﬂl’[OJ’IaFaeMLII\;I AKTUBHBIN pasjioM.
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Puc. 7. ®oTo 1 uHTEpIpeTaNNsI KAaHABBI, IPOHIEHHON B 30HE XOPCKOTO pa3ioMa.

Ludpsl B kpyxKax: 1 —coBpeMeHHas [04Ba; 2 —00I0MOYHBIH TOPU30HT (BBIBETPEIIbIC PUOTHUTHL); 3 — TEMHO-KOPUIHEBBIE CYTIIMHKH C IPECBOIT
U 1eOHeM; 4 — 06710MOYHBIH TOPH30HT (BBIBETPEIIbIe aprIILTHTHL U AJIEBPOIIMTEL); 5 — CYIIMHUCTAS MAJIEO04Ba ¢ OOMIOMKAMH BBIBETPEIIBIX
APTHILTATOB U aIeBPOITMTOB; 6 — TEeMHO-KOPHYHEBbIE CYTIMHKHY (ITIOBHIA); 7 — ApecBa C CYTITHHUCTHIM 3aIIoHuTeNeM (00IOMOYHBIH DITFOBHIT
10 aHAEe3UTaM M Jauutam). besble MyHKTHPHbIE TUHUN — TPAHUIIBI CJIOCB; YEPHBIC INTPUXOBBIC IMHUM — Pa3phIBbI.

3emuieTpsiceHnii M =~ 2—4 03BOJISICT CYMTATh €r0 CeiicMO-
reHepupyomuM. HeBeipa3sutensHOCT AedopManuii B
KaKOM-TO CTEIIEHU MOYKHO OOBSCHUTH YMEPEHHBIM Celic-
MHYECKUM noTeHuanoMm — M ~ 6.0-6.5.

CTPYKTYPA U JUHAMUKA COBPEMEHHOMN U
MNCTOPHUYECKON CEMCMUYHOCTHU IPUAMYPBS

CoBpemeHHas ceiicMu4HOCTh [IpraMypps B 3Hauu-
TEJNBHON Mepe ONpeessieTCs] AKTUBHOCTBIO CUCTEMBI pas-
somoB Tan-Jly, koTopast Ha ceBEpO-BOCTOKE pacCIICIIIsA-
etcst Ha ceputo pasnomoB (Kypckuii, AMryHckuii, Xop-
CKHif, XWHTaHCKHIi) CEBEPO-BOCTOYHOTO MPOCTHPAHUS:
[12]. Baosb 3THX pa3ioMOB PACIONIOKEHBI MULCHTPHI
KpYIHEHIINX 3€MIIETPSACEHUN PaliOHa, BBIABICHBI CIEIbI
JIPEBHUX 3eMJIeTpsceHn# (maneocecMOIUCITOKAIINN) C
MarHuTynamu B uaTepBaie 6.1 < M < 6.8, mpoTsaruBaior-
Csl OTYETIIMBO BEIPAXKCHHEBIE B pelbe()e TEKTOHMIECKHE
yerymsl [27].

Ha teppuropun Kuras mpaBocTOpoHHUE TBIKCHUS
10 pa3jaoMaM cucTeMbl TaH-JIy nposBUINCh B CEpUA Ka-
tacTpoduueckux 3emuerpsaceruit. Cpenu HUX CIeayeT
otMeTHuTh coObITHs 25.07.1668 1. (M = 8.5), 13.06.1888 1.
(M=75),18.07.1969. (M =7.4),4.02.19751. (M =7.3)
[62]. B ceBepnoii yactu Kuras u B Poccun K paziomam
CHUCTEMBI IPHYPOUCHBI 3eMIICTPICCHUS C MarHUTYAaMU
5 < M < 6. C KypckuM pazjioMoM CBsI3aHBI 3eMJIeTpsiCe-
uus 23.08.1888r. (M =5.5), 11.03.1924 1. (M = 5.6) u 18a
ouara B morpannyaoMm ¢ Kuraem paitone: 04.10.1888 r.

(M =5.0) u 21.06.1963 . (M = 5.3) [27]. Ha nunusx Kyp-
CKOTO ¥ AMI'YHCKOTO Pa3JIOMOB BEISBJIICHBI 4 maneoceiic-
MOJIMCIIOKALINH, a TAKXKe T'PaHIHO3HBIC 0OBabI.

CeiicMOTeKTOHMYECKHE HapyIlleHus! OblTH 0OHapy-
seHbl B BajpkanbckoM xpedre (maneoceiicMonucaokanus
Owmor, M = 6.5), Bepxue-AmryHckoM rpadere (mangeoceii-
cMmoauciokaru AMryds U Tanumkak, M =6.5), Kykan-
ckoM noxHsTHH (maneoceiicMonuciokarms Kykan, M =
6.5) [27].

B 30He Xopckoro pazioma IpOHU30LUIO TPH 3eMIe-
tpsicenns (1911.09.6, M = 3.4, hx= 10 xkm; 1959.06.7, M =
4.3, h = 20 km; 1982.10.15, M = 3.2, h = 30 km). Ilo un-
CTPYMEHTAJIBHBIM JaHHBIM OOJBIIMHCTBO CEHCMUUECKUX
cOOBITHI B 30HE pa3iioMa UMenn MaruuTyasl M < 2.5. Ha-
nbosee BEICOKYIO CEIICMUYECKyI0 aKTUBHOCTD 332 HHCTPY-
MEHTaJILHBIN dTan HaOmoaeHni mpossui CyTapckui cer-
MeHT XHHTraHCcKoro pasnoma (puc. 1), k tkHOMY (par-
MEHTY KOTOPOTO OTHOCSTCS SIUIIEHTPHI 3EMIICTPSICCHUH B
nuarna3one MarauTyn 2 < M < 5.5,

IIpn npoBeneHny aHamM3a CEHCMUYHOCTH MCTOIb-
3oBaHa baza mannbix «3emierpscenus Poccun» (http://
egru.gsras.ru) u peruonanbueie karanoru I'C PAH (http://
Www.ceme.gsras.ru/cgi-bin/new/catalog.pl).

CeiicMuuHOCTh [IpuamMyphs UMeeT CBOM OTIHYU-
TenbHBIE 0COOCHHOCTH. Bee celicMuueckue COOBITHS
371eCh MOAPA3CIIIIOTCS Ha ABE MPUHIUIHAANBGHO Pa3innd-
HBIE IPYIIIBL [Ty00KO(pOKyCHbIE (C MIyOMHOW oyara OT
100 o 600 kM) Ha FOTe ¥ FOTO-BOCTOKE M MEJTKO(OKYCHBIE
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(xopoBbie) o Bce#t tepputopuu [11, 20] (puc. 8). Otu
JIBE TPYIIIbI 3¢MIICTPSACCHUN OTIIMYAIOTCS APYT OT Apyra
HE TONBKO TIIyOMHOH pacIioNOKEHHsI 09aroB W MPHUPOIOU
MOPOAUBIIUX WX TEKTOHHYECKUX CHJI, HO M, YTO 0COOCH-
HO B&KHO, TIO-Pa3HOMY MPOSBILTIOTCS Ha 3¢MHOM TIOBEPX-
HOCTH. [TTyOOKO(OKYCHBIE 3eMIIETPSCEHUS TTPOUCKOISAT
OTHOCHUTEIFHO 9acTO, OOHAKO HA 36MHOH IMOBEPXHOCTHU
OHH, B CHITy CBOCH OOJBIIION TITyOUHBI, IPOSIBIAIOTCS Clla-
00. B Tabmume 1 mpencrapieHbl TyOOKO(POKYCHBIE 3eM-
neTpsceHus ¢ Mmaruutygamu M > 6.7 ¢ pacueTHO# cuIoit
COTpACEHMH B SIMIEHTPE | .

PacueTsl HHTEHCUBHOCTH COTPSICEHUN TTPOBEICHBI
0 YPaBHEHHIO MakpocelcMudeckoro moss [58]

I, =bM —nlg\/gi+h2+c, (1)
IpH CpefHeM 3HadyeHuu Kodddummentos b = 1.5, n =
1.7-1.9, ¢ = 3.0 u A, = 0. 3nauenue xkod3ppunreHTa 3a-
TYXaHHs B JIAHHOM CIIy4ae ONpPEAEICHO 110 Pa3HOCTH HH-
TEHCUBHOCTEW coTpscennii Bo Bnaausocroke (4 Gasna)
u Hukonaescke-Ha-Amype (2 6ama) mo 4eTsipeM Haubo-
Jiee cUITbHBIM 3emiteTpsicenusm: 1905t (M =7.1), 1946 .
(M=77),199r. (M =7.1), 2002 . (M = 7.4) c unTeH-
CHBHOCTBIO B dTMIIEHTpax mnopsaka 4-5 6amios. Pacuer
k03 PUIMEHTOB perpeccuu s 6ojiee TOYHOTO MPH-

41 T i i T
128 130 132 134 136 138 140 E

Puc. 8. Cxema pacrnpezesieHue 3MUIIEHTPOB 3eMIICTPSICECHUH
Cuxot3-Anunckoro u bamxano-BypenHckoro oporeHos u
00paMIISIOIINX TEPPUTOPHH.

1 — sneHTpEI 3eMteTpAceHn ¢ MarHuTynoi 2 < M < 5; 2 —smm-
LEHTPHI 3eMJICTPSICCHUH B HTepBane MarHutyn 5 < M < 6 B ¢ase
3aMeUICHHUs BpallleHUs] 3eMJI B TOJOBOM LIHKJIE; 3 — SHHIEHTPBI
3eMJICTPsICeHHUIT B MHTepBajie MarHuTyx 5< M < 6 B (a3e yckopeHus
Bpall[eHHs 3eMJIH B TOJOBOM LIUKJIE; 4 — STUIIEHTPBI 3eMIICTPSICCHUI
BO BceM HHTepBaJe ¢ Mmarautynamu M > 6, H —Hesenbckoe, 20071,
M —Momneponckoe, 1971 1.; 5—rry6okodoKyCHbIE 3eMIETPSICEHUS,;
6 — obnacTp TTy00KO(QOKYCHBIX 3E€MIICTPSACEHUI; 7 — CeHCMOIH-
HeaMeHTBI: A — ¢a3bl 3aMemIeHus BpameHus 3emin; B — ¢asbr
YCKOPEHHSI BPAILICHHS 3EMITH.

OMMKeHnsT HeOOXOAMMO MPOBOIUTH [0 MeToauke [46].
OnHaxko, 10 3aKJIIOYEHUIO aBTOPOB 0030pHO-aHATIUTHYEC-
ckoit pabotsl [20], rTy6oK0(hOKyCHBIE 3€MIIETPSICEHUS
«HE TIPEACTABIAIT OOoNbIION onacHocTH». [TosaToMy st
OIIEHKH WHTCHCUBHOCTH COTPSICEHHI OT TITyOoKOodOKyc-
HBIX 3eMJICTPSICEHUH B Mpeaenax UCCIeayeMOi TeppuTo-
puu ¢ TogHocThIo £0.5 0amIoB qaHHOrO MPHUOIMKEHUS
(n = 1.7-1.9) BmonHe noctarouHo. Jist mepexoaHo# 30HbI
nry6un h = 70-100km paccunTarh KO3Q(HUIIMEHT 3aTyXa-
HUS HE MTPE/ICTABIISETCS BO3MOXKHBIM B CHITYy HEOOJIBLIOTO
KOJIMYIECTBA 3eMJICTPSCEHUI B TAKOM HHTEPBAJIC TITyOHH.

3emiteTpsceHus ¢ TTyOWHOW THUIIOLEHTPOB MEHEe
10 kM (mesnkodokycHbie) cocTaBmsioT okono 10 % ot 06-
HIero KoundecTBa coObithil. OnHako uMeHHO 3TH (Men-
KO(OKYCHBIE) 3eMIICTPSICEHHS TIPECTABISIFOT HE TOJIBKO
YHCTO HAyYHBIH MHTEpEC, HO U HEMOCPEICTBEHHYIO CEii-
CMHUYECKYIO ONACHOCTb JJIsl TIPOMBIIIJICHHO Pa3BUTON WH-
(b pacTpyKTYpHI HCCIIETyEMOTO PETHOHA.

Herny6okoe (mepBbie KM) 3eMIICTPSCEHHUE, JaKe
npu HebonbInoit MarauTyae (M = 4-5), BbI3bIBACT CHITb-
HBIM MakpoceiicMuyeckuit apdexr (mo 7-8 6amios B
STMHIEHTPE) HA OYeHb HEOONBIIOH TEPPUTOPHUE palu-
yca R. Oro orHocutcs k Ilaprusanckum 3emnerpsce-
Husim 1933 1. (Marautyna M = 4.5, HHTCHCUBHOCTH B
snuuentpe | = 7-8 Gaios, nyduna h = 4 km), 1962 1.
(M =27,1,=7,h =1 xm, npuaaro h = 1.03 xm) u
19711 (M =4.1,1,= 7-8, h=4xm); Jleco3aBoackoMy
15.08.1962r. (M =5.0, I )= 6-7, h = 10 km); Xankaiicko-
my 15.08.1967 r. (M =5.0, | )= 7-8, h = 10 xm); IIpumop-
ckomy 14.09.1955r. (M =4.4,1,= 7, h =6 xm) u ITokpos-
ckomy 1976 . (M = 3.1, | )= 7 6annos, h = 2-10 km) [21,
37, 35].

MenxkodokycHsie 3emiuerpacenus FOxxnoro [Ipumo-
pBs ¢ marauTYnaMu 4 < M < 5 cBs3aHbl, KaK MPaBHIIo,
C OrpaHUYCHUSIMHU aKTUBHBIX rpabeHoB. B anmiieHTpans-
HO¥ 30He [lapTH3aHCKUX 3eMIeTpsIceHul oOHapyKeHa
KOpoTKas, He 6onee 1 kM, cucteMa ceiCMOTEKTOHUYE-
CKHX Pa3pbIBOB BIICUATIISIONIAX Pa3MEPOB. AMILTATYAA
copocos pocruraet 0.8 M, a mryduna psos — 3 m [35].
Hano otmeruts, uto [lapTu3anckue 3eMieTpsceHus Ipo-
W30IIJIHM B palloHE YrOJBHOTO pa3pesa, T.e. MOIIIU OBITh
TEeXHOTEHHBIMH. B TO ke Bpems, 3T0 3aMedaHne He OTHO-
CUTCA K IPYTUM MENKO(OKYCHBIM COOBITHSM.

Hcnonp30Banne MeIKO(POKYCHBIX CEHCMUYECKHUX
COOBITHH KaK KaTMOPOBOYHBIX TMO3BOJISIET OLIEHUTH CPE/l-
Hee 3HaYeHue Ko PUIMCHTA 3aTyXaHUs sl HHTEpBaia
MarauTyn 4 < M < 5 pasaemv N = 3.45 + 0.51. D10 o3Ha-
9aeT, YTO YMEHBIICHHE HHTCHCHBHOCTH COTPICCHUN Ha
OIMH O TSl TAKAX MAarHUTYI U TITyOWH, PaCCUNTaHHOE
no dpopmyne D, =R, =h+10?" - 1, cocTapiseT B cpef-
Hem R =10 £ 6 kM (2-6 kM ana [lapTusaHckux 3emie-
TpsiceHnit u 16 kM st XaHKAWCKOTO 3€MIICTPSICEHHS).
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Ta6auna 1. TinydokodokycHbIe 3eMileTpPsICeHUs] ¢ MATHUTYI0il M>6.7 10:KHOT0 M H0r0-BOCTOYHOr0 oopamienuss Cuxord

AJMHCKOTr0 OpPOreHa.

PacueTHslii 6amn,

TFox T Mecsu, | Hens, | Yac, | Munyra, | Homarora, | Ilupora, (I'my6una,| Marnuryna,

: M )| q M A » h M I
1905 3 17 18 45 142.00 42.00 100 7.2 6.2-7.0
1905 8 25 9 46 129.00 43.00 470 6.8 3.04.1
1908 4 19 7 58 134.00 42.00 480 7.0 3344
1915 3 17 18 45 142.00 42.00 100 7.2 6.2—-7.0
1917 7 31 3 23 131.00 42.50 460 7.5 4.1-5.2
1918 1 30 21 18 136.50 45.40 350 7.7 4959
1918 4 10 2 3 130.90 43.50 550 7.2 3445
1931 2 20 5 33 135.50 44.70 350 7.3 4.3-5.3
1932 9 23 14 22 138.30 44.60 305 7.2 4454
1932 11 13 4 46 136.50 43.90 310 7.3 4555
1937 4 29 20 18 137.30 45.70 380 6.7 3.24.3
1940 7 10 5 49 131.00 43.60 580 7.3 3.4-4.6
1942 3 5 19 48 141.70 44.40 250 7.0 4.4-5.3
1946 1 11 1 1 129.50 44.00 580 7.2 3.344
1957 1 3 12 48 130.60 43.95 570 7.4 3.64.7
1959 10 29 14 30 131.06 42.86 535 6.7 2.7-3.8
1969 4 10 14 54 131.06 42.10 560 6.8 2.8-3.9
1973 9 29 0 44 131.00 42.00 600 7.2 3.24.4
1973 9 29 0 44 131.00 42.00 600 7.9 4354
1973 9 29 0 44 131.00 42.00 600 6.7 2.5-3.6
1981 5 8 23 34 139.20 42.60 225 7.0 4.6-5.5
1981 11 27 17 21 131.00 43.10 500 6.9 3.1-4.2
1987 5 7 3 5 139.43 46.69 451 71 3.64.6
1994 7 21 18 36 133.16 42.22 495 6.8 3.04.0
1999 4 8 13 10 130.46 43.62 570 6.7 2.6-3.7

Ipumeuanue. [l 1ByX coOBITHI ¢ TTyOnHON ouara 100 kM HaHHBIC O BEIMYMHE HHTCHCUBHOCTH COTPSICCHHI 3aBBIIICHBI

(TTOsICHEHUSI B TEKCTE).

B neiicTBUTENBHOCTH, 110 AaHHBIM [21], ceMubanibpHbIe
COTpsiCeHMs] XaHKaliCKOIr0 3eMIIETPSICEHUs TIPOSIBUINCH B
pamuyce R =50 kM, 4TO MOXET CBHETENLCTBOBATE O 60-
nee HU3KOM ko3 ¢unmenTe 3aryxanus. O BO3MOXKHOCTH
JOKaJIBFHOTO U3MEHEHUS KOd((UIMEHTa 3aTyXaHUs CBU-
JETENECTBYIOT PE3YIBTATHl PACUETOB, HAITPUMED, ABTOPOB
pabotsl [57], KOTOpbIE MOIYYHIN TOHWKEHHBIH K03 (hH-
[UEHT 3aTyXaHus 1151 CKOBOPOAWHCKOTO 3eMIICTPSICEHUS,
OTIIMYAIOIINIICS OT CPETHETO 3HAYCHUS IS BCETO CEBEPO-
3anangHoro ITpuamypes B 1.5 pasa.

Jns pacyera paauyca R _K-Toit m3oceiicTs Oe3 yue-
Ta aHU3O0TPOIHHU CPEIBI 13 (POpMYITBI

D, =R, =107 - 1 @

11t paqryca 5-6amieHbIX 3 dexroB mpu K = 3 TlapTusan-
ckoro semserpscenus 1933 r. momyuum R, = 30 km. [lns
Xankatrickoro coowitus 15.08.1967 1. 3TOT paguyc paBeH
R,~ 73 km. [l paccunTanHoro kosduimenra 3atyxanus
JTAHHOTO 3eMiieTpscenus N = 3 paanyc 5-Tn GauTbHBIX (-
dexroB pagen R,~ 99 kM, 4TO HaXOMUTCA B XOPOLIEM CO-
[JIACUH C SKCIICPUMEHTAILHBIME pe3ysibraramu [21].

st otieHKH K03 PUITMEHTa 3aTyXaHUs 3eMIIeTPs-
CeHHi B MHTepBasie MarHuTya 5<M<6 wucnonaszyeM cuc-
TEeMaTHU3aLUI0 3eMJIETPACEHUH TT0 BCEH TuIomaau, mpes-
cTaBieHHO# B pabore aBropoB [20]. Makpoceiicmu-
yeckue 3Q¢eKThl onpenaeneHsl ;s 15 3emiueTpsaceHni
Ha UIOINAAN uccienoBanuii (tabi. 2). st ocTanbHBIX
celiCMUYEeCKHUX COOBITHH, MPUHATHIX K 00paboTKe, Ma-
Kpoceicmuueckue 3pPexTs He onpeneneHsl. g uH-
TepBaja Marautyn 5 <M < 6 nonyunm n = 4.02 + 0.37.
To ectb, mo (2), anuleHTpaIbHAs 00JIaCTh B CPEAHEM
cocrapnseT R~ (32 + 9) km (tabm. 2).

Ha puc. 9 nokaszaHo pacnpejaesieHue THIIOLEHT-
poB 3emuerpsicennii B 1920-2015 rr. 3a HyneBoit oTueT
yCJIOBHO NMpUHAT stHBaph 1970 1., HaunHas ¢ KOTOPOTo
ceTbio cTaHui C® I'C PAH Ha ganHo# miomangy cTaan
ycToiiunBo peructpuposarbes 100120 celicMuueckux
co6brtrii B rox [20]. [laHHas cxema IpEeaCTaBiIseT Co-
00l IPOEKIIHIO BCEX CECMUUECKUX COOBITHIA B 00J1aCTH
¢ xoopauaaramu oT | = 42°N noj =54°Nuorl =
128°E no | = 142°E Ha }a30By0 MIOCKOCTh «BPEMSI-
DIyOuHa».
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Ooparraer Ha ceOs BHuMaHue (akt, 4yTo 10 1970 T
THITOIICHTPHI 3eMIICTPSICCHUH BO BCEM JHAIla30HE Mar-
HUTYZ 110 BCEH IUIOIIAAU TPYNIIUPYIOTCS B CECMUUECKH
akTuBHOM citoe h = 15 + 5kM ¢ oTaenbHBIME COOBITHSIMU
¢ h <10 km mocne 3emierpsicenns 15.03.1924 (M = 6.8,
j =49.3°N, | = 142.0°E, h = 18). Hauunas ¢ 1971 r,,
nocie MoHnepoHckoro 3emiuerpsicenus 05.09.1971
(M=75,j =46.5°N,| =141.1°E, h = 18) [22] u cTy-
MEHYATOTO M3MEHEHUs IITyOMHBI Ha 15 KM, BEIABISAETCS
TEHJICHIIMS YMEHbIIEeHNS MTyOuH runoneHTpos ¢ 30 mo 5
kM 3a 35 JIET, TO €CTh €O CpeIHel CKopoCThIo v .\ = ~1km/
rox (Bekrop 1). Ha done Takoii TEHACHIUM TUMIOLEHT-
poB 13.11.1990 r. mpowucxomut 3emiuerpscerne (M=6.5,
j =46.2°N, | =138.8°E, h=18) u B mepuox ¢ 1995 mo
2000 rr. Bce 3eMIIETpsICEHUS IPOUCXOIAT HA TIIyOMHAX
0<h<10(xkm). C 2000r. 1 o HacTosIIIEe BpEMs HAOITIO-
JlaeTcsl yBeJIMYCHHE CPEIHECTATUCTUYECKON ITyOHHBI TH-
TIOLIEHTPOB CO CPeJIHEH CKOPOCTHIO Takke v ., =~ lxm/ron
11 MHTEpBajta MarHuTyn 5 < M <6 (Bextop 3), H v, =
Skm/ron must natepBana marautyn 4 <M < 5 (Bektop 2).
Ha ¢done yBennuenus riryOMHBI THIIOIICHTPOB IIPOUCXO-
mut HeBenbckoe 3emierpsicerne 02.07.2007r. (M = 6.5,
j =46.8°N,| =141.9°E, h=11) [23].

MOXHO KOHCTaTHpOBaTh, yTo B S0-1eTHEM BpeMeH-
HOM HMHTEpBajie HHCTPYMEHTAJIBHBIX HaONIIOACHUI 3a
CEHCMHYHOCTHIO NaHHOW TEPPUTOPHUHU BBIACTISIOTCS TPU
Meproa U3MEHEHUS [ITyOMHEBI THIIONECHTPOB 3eMIIETPS-
cennil. [lpuuem ~15-netunit mepuox (1970-1985 rr.,

nepuon 2, puc.9) BbIIEIEHNs CENCMUYECKOM SHEPTHHU B
BEpPXHEM CEMCMOAKTUBHOM CJIO€ 3€MHOM KOpPBI MOXHO
oXapaKTepu30BaTh Kak MEPHOI HaunOOJIbIIeH ceicMuye-
CKOM OTIACHOCTH. DTO O3HAYaeT, YTO B 3aJladax MPOrHO3a
CEMCMUYECKHUX BO3NEHCTBUN OT CHJIbHBIX 3eMIIETPACEHUN
(Tabm. 1, 2.) HeOGXOAUMO YUHUTHIBATH MApaMeTp TIYOHUHBI
3eMJIETPSCEHHM, TOYHOCTH OIpEJeNICHUs] KOTOPOH Cy-
[IECTBEHHO BIMSIET HA UTOTOBbIE oneHkH (puc. 9). Hamu
IMOCTPOCHMS TTOKA3bIBAIOT TAKXKE, YTO HA JUHAMUKY CEH-
CMHUYECKOTO pekuMa BOCTOUHOTO [IpraMypbsi OKa3bIBatOT
CYIIIECTBEHHOE BIUSHUE 3€MIICTPSICEHUS, POU30IIESAIITIE
B 30Hax Bocrouno-Cuxors-Anuackoro u 3anagHo-Caxa-
JIUHCKOTO pa3ioMoB [22, 23].

OLEHKA BJIMSIHUS NIEPUOAUYECKHUX
BO3MYIIEHUI HA CEUCMAYHOCTH IPUAMYPbSI

Ha puc. 8 noka3aHo npocTpaHCTBEHHOE pacipe-
IeJICHUE SHMHULECHTPOB 3eMIICTPSACCHHN C MarHUTyIaMH
5< M < 6 B 1BYX (pazax: yMEHBIICHUS CKOPOCTH BpaIle-
HUA 3eMiH (pacTsDKEHUS] 36MHOM KOPBI) U yBEITHYCHUS
CKOpOCTH BparieHus 3emn (cxarust 3eMHOU Kopsr). Pac-
CTOSIHUE MKy OCEBBIMH JIMHUSIMH 3THX 30H (ceficMorn-
HeameHToB) L ~(3.5-4)° conocTaBuMo ¢ IIPOCTPAHCT-
BCHHBIMU HEOXHOPOXHOCTAMH 3¢MHOI Kopbi L, onpe-
JCTICHHBIM 110 MOJICJIMPOBAHUIO re0()U3NIECKUX MOJeH
Lgeoph:Lseis [50, 53, 55, 60]. Panee ycranoBiaeHO, 4TO 00-
JIACTH aKTHBU3ALIMH 3eMIICTPSICEHUI B JAHHOM MHTEpBaJie
MAarHuTyJ 3aBUCAT OT (a3bl CKOPOCTH BPaLICHHS 3eMITH

Tab6auna 2. l'[apaMeTle 3aTyXaHust celicMMYeCKHUX BOJIH JJIsA SQMHeTpﬂceHl/Iﬁ H paanycChbl NEPBLIX TPEX H30CelcT B HHTEP-

Bajie MarHuTyr 5<M <6.

Ilepuon ot ®

T M I_I q M 1970 r. 2, h M I 0 1% Rl R2 R3
1888 8 23 4 51 -81 5000 13400 20 55 6 4.04 33 73 147
1888 10 4 6 15 -81 4780 13110 10 50 6 4.50 17 37 73
1907 10 3 12 9 —62 4870 13220 22 52 6 3.58 37 81 161
1924 3 11 14 40 —46 51.20 13970 20 56 6 4.15 33 73 147
1924 4 11 13 38 —46 4970 14190 13 55 6 471 22 48 95
1924 11 25 17 27 —45 5340 14130 15 53 6 421 25 55 110
1942 9 1 18 57 =27 4840 12810 20 57 6 4.27 33 73 147
1948 12 23 15 31 21 4490 13040 15 52 6 4.08 25 55 110
1956 4 9 2 15 -14 4900 13050 20 50 6 3.46 33 73 147
1963 6 21 13 44 -6 4780 13070 20 55 6 4.04 33 73 147
1968 9 19 5 1 -1 4940 14040 22 51 5 4.21 37 81 161
1970 8 29 14 59 1 5110 13510 30 55 6 3.55 50 110 220
1975 6 29 12 24 6 5320 13220 25 53 6 3.54 42 92 183
1987 3 5 20 39 17 5251 13253 16 52 6 3.99 27 59 117
1993 10 1 22 40 24 4768 13046 12 50 55 4.63 20 44 88

Cpez[Hee 3HA4YCHUC

4.02 32 70 140

CTaHz[apTHoe OTKJIOHCHHC

0.37 9 19 37

Ipumeuanue.T', M, ]I, 4, M —TOJ1, MECALI, IEHB, YaC U MHHYTa —BpeMsi 3emieTpsicenus; | , |, h, M —mupora, nonrora, riiyouna
ouara ¥ MarHuTy/a 3eMJIETPSICEHUS,; IO, n,R,R, R3 — MHTEHCHBHOCTb B SIHUIICHTPE, KOIDDHUIIMEHT 3aTyXaHUs

B opmysie (1) u paanycsl Tpex MEPBBIX H30CEHUCT
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40 roabl

35

40

Puc. 9. /lunamuka pacrpeeneHnsi TUIOLEHTPOB KOPOBBIX
3eMJICTPSICEHUIT B nHTEpBasie Maruutya 2 < M < 7 B obnactu
(42-54) °N u (128-141) °E.

1 — zemnerpsicerus ¢ MarHuTynoi 2 <M < 4,2 -4 <M < 5
3-5<M <6; 4—M > 6; 5 — HanpaBncHUE U3MCHEHHS CPEIHE-
CTaTUCTUYECKON TITyOWHBI TUTIOIICHTPOB; 6 — IIepHoIpl U3MECHEHHS
celiCMUYeCKOM OMacHOCTU: a— MEePUO]] ITOBBILIECHHS CeHCMUUECKON
onacHocTH; b — meproa BHICOKOH CEHCMUYECKON OMacHOCTH; C —
MIEPUOJ YMEHBIICHHUS CEHCMUYIECKON OMTAaCHOCTH.

[9], pakTdecku, OT CIKATHA-PACITUPEHUSI 3EMHOM KOPBI
[10]. I'pynnupoBanne CeHCMUYECKHUX COOBITHI B IBYX
(hazax BpameHus 3eMITH TIO3BOJIMIO BEIIEIUTD IIPOCTPaH-
CTBEHHO YepenyIOIIHecs BAOIb IIMPOTHl CEHCMUYECKHE
kaacrepsl [51, 66] Taxke MPOTHKEHHOCTHIO IO IUPOTE
L = L oy HA OCHOBAHHH KOTOPBIX IOCTPOCHA TEKTOHHYE-
CKasi MOJIeTTb CECMUYHOCTH CEBEPO-BOCTOYHOTO CETMEH-
Ta AMypCKo#i IUTHI B IBYX (pasax Bpamenus 3emin [52].

B nmepuox moBBIIEHHON CEMCMHMYECKON ONAacHO-
ctu (mepuon b, puc. 9) nsa u3 10-Tu 3eMieTpsceHuii ¢
MarautygaMu 5 < M < 6 3aperucTpupoBaHoO B HHTEP-
Baje mryoun h < 10 km: 12.06.1985, (j = 52.4°N, | =
132.8°E) u 05.05.1994, (j = 51.6°N, | = 133.4°E) &
¢aze cxarus 3eMHOU KOopbl. CpemHss IIyOnHa TUIIOICH-
TpoB 10 1980 1. B (haze cxxaTus 3eMHOM KOPBI COCTaBISAIA
18 kM, mocne 1980 r. — 13 km. ns ¢a3sl paciimpeHus
3eMHOW KOpHI JJaHHBIE BEIMYMHBI paBHBI 17 kM 1 12 kM,
COOTBETCTBEHHO.

370 03HAYAET, YTO MPH AOJITOCPOYHOM IIPOTHOZHPO-
BaHUU CEHCMUYECKON aKTUBU3AIMH 00NacTH, paKkTude-
CKH, TIPOTHO3UPOBAHUS M3MEHEHHUS CEHCMUYECKOH omac-
HOCTH, CJI€AyeT YUYUTHIBATh BEPOATHOCTb CEHCMUYECKOM
AKTHBHU3AIMU KIacTepoB B TeueHue roga (puc. 10). s
oOxacTeil ckaThsl 36MHOM KOpPHI ceficMUYecKass aKTHB-
HOCTh YBEJIMYHBACTCS B IICPHOBI YBEIHMUCHUS CKOPOCTU
BpalleHus 3eMIId, s 00JacTell pacTsDKEHUs — YBeIuye-
HUE CEHCMIYECKOH aKTHBHOCTHU MIPOUCXOINT B TIEPHOIBI
3ameuieHus BpaiieHus 3emud. [Ipu 3ToM, SMHUIIEHTPHI
3eMIICTPSICEHHUI TPYIIUPYIOTCS B YCTONYUBBIC KIaCTEPhI

[0 MeCsIaM rofa: siHBapb-(eBpalib-MapT-UI0JIb-aBIYCT-
ceHta6pp (puc. 10, r0XKHBI KiacTep) U ampeiab-Maii-
HIOHB-OKTAOpPb-1ekadps (puc. 10, ceBepHbIit Ki1acTep), a
TaKke B Ooliee MPOTSHKCHHBIE CeficMONMHEeaMeHThI (A,
B, puc. 8) u uepenyromuecs: 00JIaCTU CIKATHS-PACIIH-
penust [52]. 3a cueT U3MeHEeHHs TIyOUHbBI 04aroB 3emiie-
TpsICEHUIA celicMUYecKasi OMacCHOCTh BO3pacTaet B dase
paciupenus 3eMHOH KOpbI (3aMeJIeHHus BpaleHUs
3emun) (puc. 9). KauecTBeHHbBIN aHAIU3 MOKa3bIBAET.
9TO KO3(PHUIMEHT 3aTyXaHusi B JaHHOU (pase yMeHbIIIa-
eTcs. DTO OTHOCHTCS K XaHKallCKOMY 3eMIICTPSICEHUIO
(R, = 50 km) npu cpennux 3nauenuax R =10+ 6 kv u
CxroBopoauHCKOMY, KoTopoe npounsonnio 14.10.2011 r. B
MepuoA cMeHBI (ha3bl paclIMpeHus Ha a3y CxKATHS 3eM-
HOU KOPBI, IPH 3TOM KO3 PUIMEHT 3aTyXaHUsI 110 Pe3yiib-
taram pabotsl [57] momyuer paBubiM N = 3.15 + 0.17. TTo
dopmyie (1) pacueTHoe 3HaUeHHE KOI(D(DHUIIMEHTA PABHO
3.5. [lnsa Jlapbunckoro 3emnerpscenus 14.06.71 ., M =
5.9, mpousomenniero B ¢ase cxarus, N = 4.49.

BbIBO/JbI

[TaneoceiicMonoruuecKUMHU UCCIEIOBAHUIMH TEP-
putopun Humxuero [Ipuamypest BBIOEIEHBI TpU Celic-
MOTEHEPUPYIOLINE CTPYKTYPhl ¢ MAarHUTYAHBIM IOTCH-
muaaoM M ~ 6.5—7. Cienbl ToIOeHOBEIX CEICMOTEKTO-
HUYECKUX NOJBUKEK YCTAHOBIIEHBI C PA3HOU CTENEHBIO
noctoBepHOCTH. Hambosee yBepeHHO Cllebl TOIONEHO-
BBIX 3€MJICTPSICEHUH YCTaHABIUBAOTCS 1)1 XUHIAHCKO-
ro, Amypckoro u ComoHckoro pasinomoB (puc. 1). Menee
YBEPEHHO OHU YCTaHABJIMBAIOTCs IS pa3IoMOB YcCypuil-
cko-Oxorckoit cuctemsl BaguH U LlentpansHo-CuxoTs-
AnuHckoro pazioma. OueBUIHO, YTO U3BECTHBI AAJICKO
HE BCE MOTEHIMAJIbHbIE O4ard CHIIbHBIX 3€MIIETPSICEHHI
U OCTalOTCs HESICHBIMU OCHOBHBIE TEHJICHIIUU [103/IHEYET-
BEPTUYHOIO €0JIOTMYECKOTO pa3BUTHS, OTBETCTBEHHBIE 32
CEHCMHUYECKYIO aKTUBHOCTB. TO €CTh pe3ynbTaThl JaHHOTO
HCCIIENOBaHUS U Pa0OTHI MpeAnIecTBeHHUKOB 3a 50-met-
HU IEpUOJ UHCTPYMEHTAIIBHBIX U IMaJieoceiicMOoIoruye-
CKHX UCCIIEIOBAaHUN MO3BOJISIOT OLIEHUTHh CEMCMUYECKHIA
MIOTEHLIUAJ TOJNBKO Ul HEKOTOPBIX OCHOBHBIX CTPYKTYD
peruona. /Iy pa3paboTku ceCMUYIecKoro MporHo3a He-
00xoanMa Ha/leXHass CeHCMOTEKTOHMYECKasi OCHOBA,
coleprkallas CBEIEHHUS O BCEX MOTEHIIMAIbHBIX Ouarax
CWIBHBIX 3eMJeTpsiceHui peruona. Ilpu atom naneoceii-
CMOJIOTHUYECKHE MCCJIEA0BaHUS MPOSBICHUN CUIIBHBIX
semuerpsicernii [Ipuamypes (puc. 10) sBustoTcs 6a3oit
JUIS IOCTPOEHUS CEIICMOTEKTOHUUECKUX MOJIETICH.

[Iporno3upoBaHre HHTEHCUBHOCTH CEMCMHUYECKO-
TO BO3JEHCTBUS CHJIBHBIX 3EMJIETPSICEHUH OCHOBAaHO HA
CTaTUCTUYECKUX METOJax aHajin3a CeUCMHUYHOCTHU 3a
WHCTPYMEHTAJIbHBIA IIEPUO U HA MAKPOCEHMCMUUYECKUX
MPOSBJICHUAX CUJIBHBIX 3eMieTpsceHuil. Hanmuuue ceiic-
moguciokanuiit (A — Amryns, T — Tamumkak, O — OMoT,
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K — KykaH, puc.l) CBHIETEIBCTBYET O TOM, YTO CHIIbHBIC
3eMIleTpsCeHus MarHuTygqoi M ~ 6.5 moryTt mpoucxo-
JIUTH B BEPXHEM CEHICMOAKTHBHOM CJIO€ 36MHON KOPHI C
n1y6uHO#M 3aneranus odara h < 10 kM. Jiast AMypckoro
pasioma ompeneneHa maruutyga M ~ 7.0. 3emnerpsce-
HUE TaKOW MarHUTYIBI IPU CpeAHeH TTyOnHEe THITONEHT-
poB h = 15 kM BBI30BET 7-0ajUIbHBIE COTPSACEHHUS, a TIPH

100

yMmeHnbIreHny rryounsl 1o 10 kM — 8-6ammipHbIe. 310 03-
HAYaeT, YTO IJIs MPOTHO3HPOBAHUS CEHCMUIECKIX BO3-
NIEWCTBUN OT CEMCMOTEHEPUPYIOLINX CTPYKTYp HEOOX0-
JIUM KOHTPOJIb IUHAMHUKH PacIpe/ieJIeHUs THIIOLCHTPOB
3emieTpsicenuil. [Ipu ymMeHbIIEHUN TITyOHHEI THITOIICH-
TpoB (puc. 9) MporHo3Hasi HHTEHCHBHOCTEH COTPSICEHHIMA
MOXET YBeTHUUThCs Ha 1 6am.

200 kM

;F ®e

=

Puc. 10. PaCHpCI[CHCHI/IC o4yaroB CHJIBHBIX 36MJI€Tp$ICCHPIﬁ I10 T1aJIC0CCHCMOIOTIECKUM JAaHHBIM, ICTOPUYCCKUM U UHCTPY-

MEHTAJIbHBIM COOBITHSIM.

1—ouaru maeo3eMIeTPSICEHMT C IPOrHO3HOM (PETPOCIIEKTHBHOMN) MATHUTY/IOM; 2 —HCTOpHIECKHE (IONHCTPYMEHTAIBHBIE) 3eMIIETPSICECHHS
¢ MarHuTyoi M > 6; 3 — 5IHIEHTPbI HHCTPYMECHTAJIBHBIX 3eMIICTpsCeHUI M > 6; 4 — SIIHLIECHTPBHI 3eMIICTPSCCHHUH B HHTEPBAJIe MaTHUTY/L
5<M < 6: a —B (ase 3ameIeHns BpaleHus 3eMiy; b — B ¢ase yckopeHus BpauieHUs 3eMiIH; 5 — HalpaBeHHe BEKTOPOB CXKaTHsI-pac-
mupenus, o [59]; o6o3HadeHue pa3ioMoB COOTBETCTBYeT prc. 1. Pa3Mep 3HAYKOB COOTBETCTBYET paquycCy IIepBoil H30ceHCTHI (Talm. 2).
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Pa3pabarriBaeMBIe TIPOCTPAHCTBEHHO-BpEMEHHBIC
MoOJIenH coBpeMeHHoU cedicmuynoctu [11, 52] u mo-
TydeHHBIe HOBBIC NaHHBIC O MapaMeTpax CHIbHEHIINX
3eMIICTPSCEHHUH TMPOIIIOTO CHCTEMBI paznmoMoB TaH-
JIy u Ipuamypss [34] B emom GyayT crocoOCTBOBATH
YTOUYHEHHUIO MMEIOIITUXCS CBENCHUH O CEHCMOTEKTOHHKE
W peanbHOW MOTEHINAIBHON CEHCMUYECKON OMACHOCTH
IIpuamypesa. B nononHeHue K JMHaMHKE SHIOT€HHOU
OITaCHOCTH, BEI3BAHHOU W3MEHEHHEM DITyOWHBI THIOCH-
TPOB, YCTAaHOBIICHO, YTO B PA3IMYHBIX (a3ax U3MECHEHISI
CKOPOCTH BpallleHHsl 3eMJIH B TEUECHHUE T0J[a SMUICHTPHI
3eMIIeTpsCeHui ¢ MarauTynraMu 5 < M < 6 o0Opasyror
Hemepecekammuecs celicMuueckue oonactu (puc. 10),
JUTS. OTJCNBHBIX CEHCMHUYECKHUX COOBITUI YCTAaHOBICHO
YMEHBIICHHE KOd(PPUIUeHTa 3aTyXaHusI. TeM caMbiM,
MIPY IPOTHO3UPOBAHUU CEHCMUYIECKON OITACHOCTH CIIEITy-
€T YYUTHIBaTh BEPOATHOCTh CEHCMHUYECKOM aKTUBH3AIUU
KJIACTEPOB B TEUCHHUE TO/A.
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Pexomenoosana x neuamu B.I. Bvikosbim

S\V. Troﬁmenkol S.S. Novikov, A.N. Didenko, V.S. Imaev

Seismic hazard forecasting problemsin the L ower Amur region: paleoseismological and
seismological aspects

Theregion under consideration islocated at the junction of the Pacific and Central Asian beltsthat are seismically
active. Macrosei smic data are available on the earthquakes occurring approximately for thelast 150 yearsinthe
region and instrumental monitoring of the region began in the mid-20th century, while large earthquakes can
repeat once in hundreds and even thousands of years. Therefore, until recently, many areas in Priamurye were
considered virtually aseismic until there occurred an earthquake. Pal eoseismol ogical studiescarried out over the
last few years have made it possible to assess the nature of Holocene movement for some of the major structures
in the region. As aresult, the main trends in the Late Quaternary geological development are still unclear and
not al potentially seismogenic structures arelocated. In thisregard, recognition of new zones of seismicity and
periods of intense seismicity is of great importance for the entire Amur region. It is not only the low level of
explorationin theregion using up-to-date methods of active tectonics and pal eosei smology that makesforecasting
problems of current importance, but also intensive development of engineering infrastructure increasingly
vulnerable to the impacts of hazards and the need to develop long-term sei smicity-based earthquake forecast.
Findings of paleoseismological studies on active faults of the Amur region are reported in this paper. Strong
deep-focus earthquakes' effects and attenuation coefficients were assessed and radii of the first three isoseists of
crustal earthquakeswere calculated using new dataon the magnitude potential of seismogenic structuresand the
magnitude of historical and simulated earthquakes. Statistical modeling yielded periods of progressiveincrease
in effectsfrom earthquakes within the magnitude range 2<M<6. Dynamics of a seismic regime dependent onthe
depth of the earthquake source is demonstrated to be considered in the seismic hazard assessment. Earthquake
epicenters with magnitudes 5<M<6 are found to form non-overlapping seismic regions in different phases of
the change in rotational velocity of the Earth during the year.

Key words. earthquakes, seismicity models, active faults, paleoseismological studies, seismic hazard,

Priamurye, Far East.





