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0 BO3MOXHOUN CUHXPOHU3ALMU CUIBHBIX 3EMJIETPACEHUN
JIYHHBIM 18,6-NIETHUM LHHMKJIOM,
ET0 10JsIMHU U KPATHBIMH

[TposeseHo conocrapneHue BpeMeHHLIX PAJOB CHILHEHIINX 3eMieTpscenuit ¢ 18,6-netHum
MEPHOJAOM TIpeUEecCH TYHHON OpOMTBI, a TakxXe ero JoasiMu 1 KpatHbiMu. M3yuenbl katanoru
psaaa son cyopykuun Tuxookeanckoro koneua, IMocne 00 bEIHHEHUS 3EMICTPACEHHIT B KIACTCPLI
JIaHHbIC KATANOrOB MPEJACTARICHBL I KAXKIOT0 U3 H3YyUaeMblX 3HAMCHUN JUIHTENLHOCTH UUKIA B
BUAC PACOpPEle/iCHI TOYEK 110 Koablly., OTKIOHCHHE OT PABHOMEPHOCTH NS TAKHX pachpe-
JICNCHNI NPOBCPANN ¢ nomoibto Kpurepust Kyunepa. TTojrBepxkieHsl H3BECTHBIE U BhISBIEHDI
HOBbLIC MEPHOJMIHOCTH ¢ 3HaueHusmu nepuofa T = To/3, Ty/2, Ty, 3To/2 u 3Ty, tne Ty = 18,6 ner.
HauGonee suipaxkennt nepuoabt 37/2 = 28 ner (Anscka, Mekenka u Banbnapauco, Yunu) u

3T, = 56 aer (Kamuarka, Kypunbt). [ HeKOTOPbIX PErHOHOB NIPOBEJACHA IKCTPANONSALMS aKTHB-
HOCTH CHIILHEHINX 3eMaeTpsaceniit Ha Gaikanmne rojl.

ON POSSIBLE SYNCHRONIZATION OF LARGE EARTHQUAKES BY 18.6-YEAR LUNAR
CYCLE, ITS FRACTIONS AND MULTIPLES, by Gusev A A.andPetukhin A G. The
relation is reexamined between seismicity, based on statistics of the largest earthquakes, and the 18.6-
year cycle of precession of lunar orbit, and it's fractions and multiples also. Catalogues of these were
studied for a few Pacific regions. The catalogues were declustered and, for each cycle duration value
studied, were converted into a point distribution over a ring. The break of uniformity of the distribution
was checked by Kuiper's test. Periodicities with cycle durations of Ty/3, To/2, Ty, 3T/2 and 3T where
Ty = 18.613 yr were found anew or confirmed for some data sequences. The most expressed are the
3T/2 (28 yr) period observed for Alaska, Mexico and Valparaiso, Chili, and the 3T (56 yr) period ob-
served for Kamchatka and Kuriles. Long-period forecasts are formulated based on some of the patterns.

(Received October 14, 1996)

Institute of Volcanic Geology and Geochemistry, Far East Division, Russian Academy of Sciences,
Petropaviovsk-Kamchatsky, 683006, Russia

Ha cBsi3h 3cMICTPACEHHI C IYHHBLIMHI IMKIaMH YKA3aHO CLIE B CEPE/IMHE TTPOLLIIOTO BeKa
[23]. CHHXpOHU3ALUS CUABLHBLIX 3eMIeTpsAceHn |8,6-TeTHUM JYHHBIM IIUKIOM BbisiBIEHA JIsI
baitkanbckoro pernona [3], pns Kamuatkn w Kypun [11, 16] u st 10sknoit Amepuxn [10];
apropbt paborst [17] oGHapyxunu nopobHoe spneHne jaus H0xnoit Kanudpopuuu npu
HEBLICOKOM MArHUTYIHOM nopore. Hapsjy ¢ yukiaom juurensHocetsio T = T = 18,613 rojia
obHapyxena [13] BbipakenHas cuuxpouusauus va nepuoje Ty/3 = 6,204 roga n jau
JOJITOCPOUHLIN MPOrHO3 3emueTpsaceduit ¢ M = 7.0 u = 7.8. B paGore [13] paccMoTpeHb!
TakkKe umkap ¢ T =Ty/2 u Ty/T, no npu maruurypHom nopore M = 7,0 3HauumbIx
UMKJIHYHOCTEH He 0OOHapy»keHo. Liuki juinnoit 85 ner, Gnuskuit K 97/2 = 83,8 neT, ormeucH
JUIS CHABLHBIX 3emueTpsiceHui pationa Bansnapanco, Hunn [18]. TTepuoy 30 ner, 6nusknii K
3Ty2 =27.92 ner, ormeueH s Mekenku [24].

Beanunna Ty = 18,613 ner cerh nepuoy 060poTa IMHUM Y3108 JIYHHOI OpOUTBIL, T.€.
NCPHOJL BPAlCHHs TJI0CKOCTH, B KoTopoit Jlyna u 3emas oOpauiatoress BOKpYr oduiero
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ueHTpa Macc (6apuleHTpa), OTHOCHTEILHO OCH, MIPOXOfsIIEH yepes GapHUEeHTp NepreH-
JIMKYJISIPHO 3KJHUINTHKE; INTOCKOCTh HAKJIOHEHA TMOoj yriaoM ~ 5° K akauntuke. [To aToi
NPUYHHE aMIJIMTY/Ia MECSUHbIX U3MEHEHUH CKIOHeHus JIyHbl nepHonueckKn Konebmercs
MEXY KpaiHumM 3HaueHnsiMu 18 m 28°, yTo BeJeT K COOTBETCTBYIOLIEMY H3MEHEHUIO
OTHOCHTENILHBLIX H a0COMOTHLIX aMIUTATY]] Pa3NU4YHbIX COCTABISIOLIMX 3eMHOTO NMpuIuBa [5],
B [IEPBYIO OUEpe/ib MOJYCYTOYHON M CYTOYHON KOMITOHEHT. Jlnst o0 bsicheHus cessu 18,6-
JNETHETO JIYHHOTO LKA C CEHCMHUYHOCTBIO BBICKA3bIBAJIMCL THIOTE3blI O "TpUrrepHom”
BIIMSIHMH 3€MHbIX MPUIUBOB HAa 3eMICTPACEHHH W 00 y4yacTHU NMPHIHBOB B JNIHTENbHOM
npouecce MOArOTOBKH CHILHOTro 3emuerpsiceHus. O6e rHNoOTe3bl HMCIOT CKOpee YMO-
3PUTENBLHLIA XapakTep: B CYLIHOCTH CKOJLKO-HUOY/Ib YOEIUTENILHOrO OO BLICHEHUSI TOKA HET.

Hacrosuias paGoTa npofonskaeT BbISBICHHE IMITMPHUECKUX LIMKIHMHOCTEH OMUCAHHOTO
pojia Ha TIpUMeEpe psjia perHOHOB TUXOOKeaHCKOTo Konbla. Ee akueHT — Ha nmapanjienbHOM
aHanuse psijla U30paHHLIX PErHOHOB W PAfa MEPHOJIOB O EHHONH CXeME aHaJiu3a
3HAYUMOCTH HA OCHOBE KaTaloros 3a JOCTATOUYHO JUTHTENbHbIE NEPHOJIbl BPEMEHH.

MeToauka NPHHUMNBI OTOOPAa HCXOAHBIX MaHHBIX. CYIUIHOCTL METOJMKH COCTOUT B
()']'06pa)KI3HHH Karanora Ha KOJIBUO H Jlajlee — B aHaJH3¢ CTCIICHH Hep&BHOMCpHOCTH
pasMelleHHs TOUeK-CoOLITHI o Konbly. ITpu BbIpaskeHHOM, CTATHCTHYECKH 3HAUYMMOI
HEPABHOMEPHOCTH CYHTAEM BEPOATHBIM HAIMUKE UMKIHYHOCTH. 1115 11060r0 KOHKPETHOTO
U3yuaemMoro 1ukna c¢ nepuojiom T mnonoxkeHue u3o0paxawuel TOUKH Ha KOJble
onpejeseTcs 3HaueHueM ycnosnoi ¢assl nukna @ (0 = @ < 1) Ha gary 3emieTpsaceHus.
[Tocnepnss BoiuncineHa no popmyie

b= (f - "l]}fTum — Entier (('t S IU)J'FT»m)'

rjI¢ [ — KOJIMAHCKas JIaTa 3eMIICTPSACEHHUS; I — IONIMAHCKAA laTa HEKOTOPOTO ONPEAENEHHOTO
MPOXOXKICHHSA BOCXOAIAM y310M opOuThI JIyHBI TOUKH BeceHHero paBHojeHeTBHs; Entier —
"uenast vyacte”. B kauecrse fy ucnonn3osann pary 10 anpens 1727 r., noayueHHyO Ha
ocHose thopmynnl Bpayna [11]. 3nauenus T nepuopa uccleyeMoro LMKIa MMEIU BHJL
T=T,,=m/nTy rne Ty = 18,613 ronuanckux aer [S]; m u n — HanbOMbIINE HATYPAIbHbIE
uncna. 3a spems T, 3nauenne O meunsercs Ha epnHuly. Taknm 06pazomM, MOMEHT KaXkKjloro
3eMIIeTpAceHMs oToOpakaeTcs B TOUKY HA KOJdble, T.¢. Ha noayuurepsane [0,1) ¢ orox-
JIECTBICHHBLIMHA KOHLIAMH.

[Tpepcrasus 3emnerpsiceHus B BUjie MOJOOHBIX TOYEK, Jlaliee BEJIH CTATHCTHYECKHI
AHAIIM3, TPOBEPss, KAKOBA BEPOATHOCTL peann3auuu GakTHYECKOTO pacnpe/ie/eHus: TOUEK
M0 KOJbILY B YCIIOBHSIX HYJIEBON M'HNOTE3bl — PABHOMEPHOTO 3aKOHa pacrnipefienenns. Takon
3aKOH 00S3aH HMETb MECTO, €CIIH aHATU3UPYEMBII NEPHOJ] BPEMEHH PABEH LEIOMY YHCIY
MOJIHBIX LMKIIOB M MOTOK 3eMJIETPACEHHH — IyacCOHOBCKMIL. PakTuueckn oba yciaoBus He
ObLIIM CTPOTO BBLIMOJHEHbI. B 4acTHOCTH, aHANU3UPYEMbIH NIEPUOJl BPEMEHH BbiOMpancs
HE3aBUCUMO OT 3ajlaHns JJIMHBI LIHKIa ¥ MOMEHT Hauajla cueTa UUKIOB. Bo3mMoxHbie
UCKa>XCHHA PE3yJILTATOB M0 3TOW NMPUUMHE OLEHHBAIHCL — OHH OTHOCUTEILHO HEBEJIHKH,

lopasjpo Gonee OnacHbIM NMOTEHIHMANBHBIM HCTOYHHKOM HCKAXKEHMIT B AHATU3E ABNACTCH
OTKJIOHEHHE MOTOKA COOLITHI OT TyacCOHOBHOCTH. [I7Isi KATaloroB 3eMieTpsiceHHH Hanbo-
Jee YeTKHI BHJ TAKOr0 OTKJIOHEHHS — BO3HMKHOBEHHME cOOBLITHII B BHJIe KIAaCTEPOB
(adprepuioku, pou, rpyniel ¥ T.IL). 3Ta TEHASHUMS JETKO MOXET HMATHPOBATL 3(hPeKThbI
UCKOMOM NEPHOJIMUHOCTH, IPUBOJIA K HEPABHOMEPHOMY paclpejiesIiCHIIO TOUEK 110 Koublly. B
9TON CBA3M BCO 0OpabOTKY BEJH B [IBYX BapHaHTax — MO OCHOBHOMY KaTallory W [0
KaTamory knacrepos. Kmnacrepbl o0pa3oBbLIBANM MO clHeaylLieMy HedOpMalbHOMY
KPHUTEPHUIO: COOLITHS CO B3aMMHBIM 3amnasjiblBaHiHeM He 6oJiee rojia  B3aUMHbLIM yjlaleHUEM
nopsijika pasmepa ouara (O1EHEHHOTO 1O HX MarHUTYy/le) CUMTAaOTC KOMIIOHEHTAMU Kllacre-
pa; MOMeHTOM 00pa3oBaHUs KIacTepa CUUTAETC MOMEHT ero CHIIbHEHIIero KOMNnoHeHTa. B
OOJNILUIMHCTBE CAYyYacB 3TO HECTPOroe NPaBUIO JACT OJHO3ZHAUHLIA Pe3yaLTaT; s
YCTPaHEeHHst BONPOCOB Jlafiee NPOCTO NPUBOAUTCS ClleTaHHbli BbIOOP KilacTepos.

JIns npoBepkH PaBHOMEPHOCTH pacnpejieiieHus HAa HHTEpBajde YA00HO MPUMEHSTH
kpurepuit Konmoroposa. B paccMmarpuBaeMoM ciiyuae, OJIHAKO, TOUKH (PaKTHUECKH
pacnpejieneHbl He Ha MHTEepBane, a Ha Koable (Tak kak 0 u | — ojiHa ¥ Ta Xe To4kKa).
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Puc. 1, a-a

Monudukauus kpurepus Konmoroposa ans aroro cnyuas caenana Kyunepom [4]. Ucnonb-
30BaHHbIH AJIFOPUTM pacueTa BEPOsiTHOCTH (T.e. YPOBHS 3HAUUMOCTH P) s pacnpefieeHus
Kyunepa mor pasath omnbky: < 1% npu obneme Boibopku 10 u 6onee, = 2,5% npu
o0beme BbIOOPKH 5—10; Takast TOYHOCTh COUTEHA MPHEMIIEMOM.

Kpurepuit Kynnepa HelocTaTOYHO MOILEH MPH OTKIOHEHHUSIX OT PABHOMEPHOCTH THIIA
MEPHOJUIHOCTH, MOITOMY B OTAEIbHBIX CIyYyasxX B JIONOJHEHHE K HEMY NPUMEHSATH
GuHOMHANBHBIN KpuTepuid. Mcnonb3oBanue GHHOMHATLHOTO KPUTEPHS CBOJIUTCS K SABHOMY
pa30MEeHHI0 MHTepBaia Ha " MIOTHO" M "peflko” 3acesiHHble oONacTH, NMOJCYETy YHCTa
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" fnonws o 0,943
Ty a_m LEm m__mi ._I L = aN__EE " | m_n
" Kypam 0,943
2L - N1 - . | m_iE_m__=m im_m - ™ 3
" HAM/C * KAM/D ® BM 0,0358
Ji a1 L4 se_n__1_nl . 1_aN. 4L J
oe AIE om AR o® A 0,922
LT T | 1.8 . A0 o B 0, Y He s e o 1
= MEKG/C3 * MEKC/1B 0,114
jd» ] PR i » I L& 1 J
® Tlepy - KoayMBua 0,676
fLm e | m__mim 1 anll__ = = =i sns )
" Upan/BA 0,680
i a1 1 . i m__m 1 1 = J
" finoHMA d 0,478
}l_—_—.—.—l—.—l—l—l—.l—.—dl—&_‘.—.—.—.—.'—.
" Kypam 0,403
Zin_m N_Eu l__NE_N__mE_L (1] L 1 u m_m_J
" HAM/C * KAM/D * BM 0, 0408
Jl-l’-.l AE_L o Bl | 1 », 1 1 ] )
o MIE o= AMH O KA 0,544
) T .. 0, T I amni m e 0 8B 1 s m_a A8__80, 0O
" MEKC/C3 *+ MEKC/HB 0,303
51w N s i P & ;
® MNepy - Komyubua 0,0189
6I ] AREE_L N _BN 1 ' 1 L EERE_N_LE_N_N. J
" Yuan/BA 0,0884
T " 1 im - i i_a 1 J

Puc. 1. Cymmaphbie peruoHaibHble pa3BepTKH KIAacTepos 1o nepuony (ner): a — T, = 18,613; 6 - 3T 6 -
3Ty2; 2 = Ty/3; 0 = Ty/2. Undpprr cipara — 3naviennst P; M =8 + 1 7.8 + (/ u 6 coorsercrsenno); M, =
=76+2u3n M =77+ #Fu7); M, =76+ (5). lNoscuenus cM. B TeKeTe

COOBLITHH B obnacrax JABYX THIIOB, & 3aTEM U[]pt:}].(’.J'ICHHIO BECPOATHOCTH TAKOT0O pacKiajia B
NPEANONOXEHAH PABHOMEPHOTO UCXOHOTO 3aKOHA. [TpH 2TOM ANsi KOPPEKTHON OLEHKH
3HAYHMOCTH HeOOXO[MMO CKOMIIEHCHPOBAThL TIPOM3BOI NMPpH BbiGope pa3buenus [12, 1. 1, .
2, 3aj1. 13]. OrcyrerBue HEOGXOAUMOCTH BbIGOPA pa3GUEHHs HHTEPIPETATOPOM — GOIBILOE
npeumyniecTso Kpurepus Kyunepa.

OTGop MCXOAHBIX JAHHBIX JUIS aHalW3a BKIKOYAeT JIBa 3Tamna: BbIOOP PErHoHa u
uHTEepBana rayouH M BbIOOP NMOPOroBON MarHuTyabl. B Hacrosuen pabore HM3yvanu
cnepytommne personbl: Kamuarky, Kypuibi, Ansicky u Aneyrsl, Sinouuto, Mekcuky u paion
Bansnapauco B Yunu (1o aureparype 3jech oTMevanuch nepuojibl, 6muskue k To/3, 27T,
3Ty u9Ty/2), a takke Tlepy u Kypunbl. M3yuanu cunbHeime mMenkogoKycHble 3emie-
TPSICCHUSI C MOPOTOM M0 Maruutyje 7,6-7,9. BHyTpu pernoHOB BbijieNieHbl CyOPEerHoHbl,
JlaHHbIE KOTOPBIX OTMEYeHbl Ha rpadukax, uToObl cenaTh HArIsJIHOH CHHXPOHHOCTb MIIH
ACHHXPOHHOCTh OTKJIOHEHHH OT PABHOMEPHOCTH B Pa3HbIX CyOperHoHax OJJHOTO perioHa.

ABTOPbI CTapaluCh MO BO3MOXHOCTH UCHONB30BATH ONYOINKOBAHHbIE KATANOTH 3eMJIe-
TPACEHUI; 3TO HE BCerfia ynaBanoch. COOCTBEHHO aHATH3 POBOIMIH JIISt CIEJIYIOIMX IHK-
nos: Ty = 18,613 ner, 3T, = 55,84 ner, 3Ty/2 = 27,92 ner, Ty/2 = 9,306 netr n Ty/3 =
= 6,204 ner. Hexkoropsie fpyrue Bapuautbi, Hanpumep 2T, To/4, Ty/S, Takxke onpo-
OOBaHbBI, HO HE JIAJTH MHTEPECHBIX pe3ynbTaToB. ['paduuecku pe3yabTaThl NPeACTaBICHb] B
OCHOBHOM KaK pacnojioxkeHue u3oOpaxkatolux To4ek uukna (puc. 1); B KauecTBe geTaib-
HLIX NIPUMEPOB Ha pHC. 2 laHa NONHas BPeMEHHas pa3BepTKa.
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Puc. 2. [onusie 4 cymMmmapHble BpeMeHHbIe Pa3BePTKH Pacpe/ieleHHs KIACTEPOB CIUILHLIX 3EMIETPACEHHI
no nepuopam Ty/3. Ty u 3T, pns Kamuatku (a—6 coorseTcTBeHHO) U 110 nepuopy 37/2 ana Ansicku (r).
M, = 7.6 + (a-8); Mg =77 +. Buauenus P: a —0,0358, 6 — 0,0564, & — 0,00682, 2 — 0,0143,

Ananu3 xanuebIx no personam. Kasmuamra. Katanor cunbHbix 3emierpsicennii KamuaTku
cocrapicH Ha ocHose "Hosoro karanora..." [6]. OroGpaHbl TOMYKH ¢ rayGuHamu
H=0..80kmu M, =76 (M, — maranryga no "Hosomy karanory" (HK)), cesepHee
50° c.ur. w3 karanora "Kypunst" u Bee u3 kartanora "Kamuarka”, ¢ 1737 no 1974 r. B 1974—
1993 rr. Tonukos ¢ M = 7,6 3gech He npoucxoiauno. CobblTHs pasjielieHbl Ha TpH
cybpernona: "lI0" — roxnee m. Wunyuckoro (53° c.ut.), "C" — (cesepubie) ot M. lunys-
ckoro 1o M. Kamuarckoro (56,5° c.ut), "B" — (Gepunrosomopekue) cepepiee M. Kamuar-
ckoro. [Mocnegnss rpynna Bkalo4ana nuiib ofHo coObitue 22.11.1969 r. 3atem Gblio
MPOBEJIEHO BbljleieHne KiuacTepos. [IpHBOAMM HCMONBL30BAaHHBIN KATANOT CO CIEAYIOIICH
cHCTEMOH 0003HAUEHUH; KITacTepbl 00'beAMHEHbI CKOOKaMH; "I 03HauaeT raaBHblil TOTUOK
knacrepa, "C", "I0" u "B" — cyGpernonst; Mecsl M JieHb yKa3aHbl (uepe3 ApoGHYIO uepry),
TOJBKO €CH HAJl0 H30eXKaTh NyTaHuLbL:

1737/10-10; 1737/11-C; 1792-C; 1841-10; 1899-10; (1904/06/25-10-r, 1904/06/25-10);
1947-C; (1923/02/03-C-1; 1923/02/24-C); 1952-10; 1959-C; 1969-B; 1971/12-C.
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CymMapHo 3T0 14 cobbiThit, oOpa3ytolux 12 Knactepos (OJIHHOUYHOE COOLITHE TAKXKE
cuuraem knacrepom). Cobbitue 1792 r. orHeceHo K pernoHy "C" B HM3BeCTHON Mepe
dopmanbHo. Ero ouar, BeposiTHO, 3aXxBaTbiBal M yacTh cyopernona 10",

Ha puc. 2, a BuiHO pacnpejienenue knacrepos: no yukiaam Ty n 3T — Ha BpeMeHHOI
passeprke, giust Ty, 3Ty u Ty/3 — cymmapHo. PucyHku criejiyeT paccMaTpHUBAThL BMECTE C
Tabauuei 1, rje jaubl 3HaueHust P ypoBHsi 3HaUUMOCTH Kputepust Kynnepa st BapuaHTOB
Karanora: | — nmonusiit; 2 — TonbKO Kiacrepbl (ocHoBHON BapuaHT). [lns Kamuarkn jlau
BapHaHT 3 — TOJLKO Kjacrepbl, 6e3 cobbrrus 1969 r. I'paduxu puc. 2, a nas Ty n Ty/3
socnpousBoaaT pesynwraT llupokosa [16]: nepsbliii, BTOPO#H ¥ ECTOR TO[LI LLIECTHIET-
Hero (Ty/3) uukna m TpeTbs wecTHneTKa [8.6-TeTHETO LMKIAAa JTHUICHBI CHUILHBIX
semnerpsicenunt jusi cyopernonos "C™ n "I0". 3nauenus P jpns Ty un Ty/3 6ausku k 5%.
Pesynbrar s 56-nernero uukia (P < 1%) HOBbII; OH CBOJIUTCS K OTCYTCTBHIO COOLITHI BO
BCeil BTOPOM MOJOBHHE 3TOro uukia. 3HaunMbiM (P < 5%) okaszancsa Takxke uukn Ty/2.
JIniups 6epunrosomopekoe cobbirue 1969 r., BHe 30Hb1 Benboga ocrpoBHOil iyru, Hapylaer
3aKOHOMEPHOCTD JUIs LIECTHIETHETO HKIA; PH ero uckiawuennn P < 1%.

JlonoaHuTenbHO NPOBEPHITH 3HAUUMOCTL KAPTHHbBI JI715 SO6-JIETHETO MK MO OHHOMHATb-
HOMY KPHTCPHHD. dakTHUECKH BBIJICJIEHE] METBIPE ONMACHLIX HHTCPBaIa JIJ]HH()!:l T‘yl'rb B UHKIIC
jpnnoit 3Ty, CymmapHasi OTHOCUTENLHAN JUTHHA ONACHBIX nHTepBaios pasHa 4(T,/6)/3T, =
=0.222. Ouu copepxar 11 u3 12 knacrepoB; BEpOATHOCTL TAaKOro packiaja 1o OHHO-
M}[ZU]I)]{UM}( 3EIK(}H)’

P= C:‘"P"U . p)m—n

npu p = 0,222, m =12, n = 11 pasna 6,1-1077. C yueToM TOro UTO NpH HYIEBOH THIOTE3E
cjlellaHHbid BLIOOP 4Yerhipex U3 18 MHTEpPBANOB NPOM3BOMCH, BO3HUKAET MOMPABOUHBLIN
MHOXHTEND C4|s = 3060, rak uro yposeHb 3naunmocty pased 0,0019 (cm. obeyxaenue
JOTHKM Takoro nojaxojpa B padbore [12]). Kak u crejopano oxujars, OMHOMHANbLHbLA
KPHUTEPHIl B JJaHHOM cliyuae 0osiee MOLIHbBIHA, OH HOJATBEPIKAACT BLIBOJ O BbICOKON 3HAUM-
MOCTH OTKJIIOHEHHS OT PABHOMEPHOCTH, TIONYUEHHBII 1o Kpurepuio Kyunepa. Ecnu Toniok
1969 r. Bue 30nb1 Bennoda orGpocuts, To P nagaer jio 6,7-107%, a yposenn 3HaunMOCTH —
10 0,00021.

[TposejeHa HedopManbHas npoBepka 0OHAPYXKEHHON 3aKOHOMEPHOCTH 1O JIOMOJHN-
TENbHBLIM JlaHHbIM. [laee yKa3aHbl BaXkKHble ceiicMuueckue cobbitust Ha KamuaTtke, He
Y/IOBIETBOPSIOIINE TIEPBOHAYANBLHOMY KpuTepuio orbopa (M, = 7,0) u npuBejieHHble Ha
ocHoBe pabor [1, 2, 6]; ux nonaganue B BbijieneHHbie 4/18 oT 56-1eTHErO HKIA NOMEUCHO
Kak (+), HenonajieHue Kak (—):

(+) 1756-C — [ = 8 dannos B Hiwkne-Kamuarckom ocrpore;

(+) 1971/04/5-C — uynamu (5 m?) B yerbe p. Kamuarka;

(=) 1827/08/09-10 — uynamu (2-5 m?) B AaunHckom 3anuse u [ = 7...8 B [lerpo-
nasjaoscke-Kamuarckom (oreyrersyer 8 HK);

(+) 1848/06-10 — nynamu (5-10 m?) B ABaumHcKom 3anuse (orcyrerByet B HK);

(+) 1866/09/06-10 — / > 7 6annos B ITerponasnoBcke-KaMuyaTcKoM;

(+) 1923/04/13 — M, = 7,3, uynamu 11 M B ycrbe p. KamuaTka;

(-) 1927/12/28-C — M, = 7.1, uynamu 0,3-0,6 M Ha I'aBaiisx;

(+) 1971/11/24-10 — M,,, = 7,2, h = 100 km, M,, = 7,65.

Ha jononuurenbHbIX aHHBIX OCHAPYXKEHHAS 3aKOHOMEPHOCTH MOATBEPKAacTes (1ecTh
CNy4aeB NpOTHB JIBYX).
Kypuapt (Bknrouas Xokkaio). Karamor MenkookycHbIX 3emuerpsicenni Kypu

cocrasnen no HK ¢ remn ke kpurepusmu, uro u jans Kamuartku; jobasieH knacrep
1978 r.:
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1843; 1894; 1896; 1904; 1915; 1916; (1918/9-r, 1918/11); 1935; 1937; 1952; 1958;
1963; 1969; 1973; (1978/3/22, 1978/3/22, 1978/3/24-r).

Bceero 18 coobrruii u 15 knacrepos ¢ 1742 no 1991 r.

Pesynwrarsl ananusa no kpurepuio Kyunepa supnbt Ha puc. | u s tadn. 1. 3naunmoe
(6% ) OTKINOHEHHE OT PABHOMEPHOCTH BLISBIEHO TONLKO [U1d 18,6-nerHero uukaa. Kak u s
KaMuaTkn, aKTHBHA NepBast NOJOBHHA LKA,

Hnonua. B pernon "Sinonns” BKIounnm coObiTHs SIMOHCKON JIyrH — HA THXOOKEAHCKOM
nodepexbe 0-sos XoHcto u Cukoky. Karanor cunbseiimx cobbrruit (M = 7.9 + ) cocras-
JIEH Ha OCHOBE KaTaJoros LyHamu [8] u MakpoceiicMuku [25] u BKIKOUYan ciejyrounue
coObITHs (B KBajipaTHbIX cKOOKAaX YKa3aH MCTOUMHHMK ¢ KOJOM S — Karanor uyHamu, M —
KATaJI0I MAKPOCCHCMHUKH )

684/11/27-[S]; 869/7/13-[S]; 887/8/26-[S]; 1096/12/17-[S]; 1099-[M];

1361/8/3-[S]; 1498/9/20-[S]; 1605/1/31-[S]; 1611/12/02-[S]; 1677/4/13-[S];
1677/4/13-(S1; 1703/12/31-[S]; 1707/10/28-[S]; (1854/12/23-[S]; -1, 1854/12/24-[S]);
I1891-[M]; 1891-[M]; 1923/9/1-[S]; 1933/3/3-[S]; 1944/12/7-[S]; 1968/5/16-[S].

Beero 20 cobbituii, 19 kaacrepos. BpipasuTelbHOH UMKIMYHOCTH He BHMAHO. Mano
3HAUMMBIC pesyabTarbl (P = 18%) nonyuunuchk s nukiaa 18,6 r. B oranune ot Kamuarku
cOBBLITHS TPYNTIMPYIOTCS B MOCIE/HEN TPETH 1IHKIA.

Aancka. Paiton "Ansicka" BkitouaeT cyGpernonbsl Aneyreknx 0-sos (AJIE) o 170° 8.1
Jo 165° 3.1, (0-B YHumak), codbcreenno Anscku (AJIS) (165° 3.0, — 147° 3.1.) (no nponusa
[MTpunna Bunbsmca) u o-sos Koponesst Hapnorrst (KILA) (147° 3.1 — 130° 3.1.). Karanor
CINTLHENLINX 3CMICTPICCHHI JJOMHCTPYMEHTANBHOTO nepuojia (1o 1898 r.) ckoMnoHoBaH Ha
ocHose padot [8,21]; on BKAouan cuejiytoiue coObITHS (B KBa/IpATHLIX CKOOKAax yKasaH
ncrouHuk koaom N — Nishenko u Jacob, S — Conosbes u I'0):

1788-AJTS-[S]; 1847-AJIS-[N]; 1848-KIIA-[N]; 1849-AJIE-[N]; 1854-AJIA-[S]:
1858-AJIE-[N]; 1868-AJI5I-[S]; 1872-AJIE-[N]; 1878-AJIE-[S]; 1880-AJIA-[N].

Beero 10 coGbiruii.
Karanor MHCTPYMEHTAILHOTO NIEPHOJIAa COCTABJIEH HA OCHOBE KaTanoros Ade U COaBT. 110
cBOjiKe paborsl [22]; B KauecTBe NMOPOTrOBOi B3gTa MaruuTyga M, = 7,7:

(1899/7/4, 1899/9/4, 1899/9/10 r. 1900); 1906; 1917; 1929; 1938; 1949; 1957; 1958;
1974; 1986.

Beero 14 cobuirnit, 11 knacrepos. Pesynabrars! anannsa cM. Ha puc. | u 2, @ u B tadu. 1.
Luknuunocrs ¢ nepuojom 18,6 1., ormeuennast lllupoxkossim [11] o Tonukam ¢ M = 7,
UETKO HE MPOSABISETCH; HO BbipaxeH wuka 37,/2 = 27,92 nert (P = 1,5%). On Ob11 Obl
BblpaxeH eue pesue (P = 0,3%), eciu 6b1 Ob1n MCcKAtOUeHbl coObiTus 1949, 1858 n 1849
rr., oTHocslMecs K nepudpepuiiHbiM  paiionam o-posB Koponaesst llaprnorTol u
Komanpopekux. [1nst KOHTPOIS HaJIeXKHOCTH BbIJCICHHS JIAHHOTO NMEPHOJA aHATTNH3 MPOBEIH
TOJNLKO JUIsl HaJleKHbIX JaHHbIX 1898—1992 rr. [Ins aToro ciayuasi 3HaUUMOCTL YXy/aeTcs
10 20%, 4TO MOXKHO CUMTATH HPUEMICMBIM B YCIOBHSX JIBYKPATHOIO CHUMCHHUS 0ObeMa
nanubix. Ha rpadmumkax sujHo oOuwee coriacie xapakrepa HEpaBHOMEPHOCTH
pacnpejieieHus 3eMISTPACCHUH BHYTPH LHKIA JUISl TOATPYII JJAHHBIX, BBIJICJIEHHBIX IO

nepuofam 1787-1896, 1897-1992 rr. u no cybpernonam AJISI u AJIE; ¢ pernonom CIIA
[IOJIHOM ACHOCTH HET.

Mercura. Katanor semuerpsiceHuil NOCTPOEH HA OCHOBE KaTanora Anjgepcona u ap. [15]
3a 1806—1985 rr. jpst rnyoun 0-80 kM. SHauenust M nepecunranyu 8 M, 3a nopor BbiGpaiu
M, = 7.7. Uckmouunu cobbiTus B 10B ot nepeweiika Teyanrenek; ocraBiuasicsi KBa3u-
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OiHOpOojHas 30Ha Oblna pasjencHa Ha C3 u OB cyOpernonnl ¢ rpaHMueit MeKjly HUMH B
paiioHe 30Hb1 paznomoB Opocko (18° c.u., 102° 3.1.). Karanor cogepskuT 1eBaTh COObITHI
M BOCEMb KJIAaCTEPOB:

1845/4/7; 1870/5/11; 1899/1/24; 1907/4/15; 1928/6/17; (1932/6/3, 1932/6/18);
1957/7/28; 1985/9/19.

Kak u ans Ansicku, 4eTKO NposiBlieHa LUKIMYHOCTD ¢ nepuogom 37/2. [JonomHuTeasHo
UUKIHYHOCTL MOATBEPX/AETCA MONaJaHMEM B AKTHBHBLIA MepHoj 28-IeTHEro uuKia
Kjacrepa M3 IByX NpoMexXyTouHblx (h= 100 kM) semnerpsicenuin 1928 r. ¢ M,. > 7,7
Kaxjoe.

[lepy, Oksadop, Koaymbua. Karanor MenKo(OKYCHbIX 3eMIETPSICEHHI 3TOTO PeriHoOHa ¢
M = 7.8 cocrasnen Ha ocHoBe pabor [9, 19, 22] u BkmiouaeT B ceGst caeytouue coobITus
(S — Comoebes u I'o, N — Nishenko, A — katanor Ade [22]):

1586-[S]; 1604-[S]; 1664-[N]; 1678-[S]; 1687-[S]; 1725-[N]; 1746-[S]; 1821-[N];
1868-[S]; 1906-[A]; 1913-[A]; 1940-[A]; 1942/5/14-[A]; 1942/8/24-[A]; 1958-[N];
1966-[A]; 1974-[N].

Beero 17 cobbiruit. TTo karanory [22] 3emuerpsicennst 1958 u 1974 rr. uMeroT MaruuTyy
M, = 7,3 u 7,6 coorBeTcTBeHHO. DTO HIXKe NpUHsTOro nopora M = 7.8, Ho B pabore [19]
YKa3aHHbIE TOJYKH PaCCMATPHBAKOTCH KaK CHIbLHEHIINE W BKIKOUEHbLI B pabouHil KaTaaor,

B pa6orax [9] u [19] ynomunaercs cunbHoe 3eminerpsicenne B I0xuom TTepy B 1590 r.,

HO TOYHAH JlaTa ¥ OLIEHKAa MarHUTY/lbl HE NPHUBOJAATCH; ITO COOLITHE HE BKIHOUEHO B
pabouwmii KaTanor.

JIns pernona okasasncst 3HaunMbIM LUK To/2 = 9,306 ner (P = 2%) ¢ ak THBHBIM MEpPHO-
JIOM B NEPBOH M nocinejiHei yeTBepTsax uukna (puc. 1, 0). Ecnu ucknounTh U3 Karaiora
cobObiTus 1958 u 1974 rr. n poGasurh 3emuerpsicenne 1590 r., gaTupoBaB e€ro camoi
"Hexopouei” nns uukna To/2 paroi — 31pekabps 1590 r., nonyuum P = 3%.

Yuau, paiion Baabnapauco. Itor paiton (o6osnaueHHblit C-5 [19]) npusneuen kak
M3BECTHBIN TIpUMEP UHKIHYHOCTH. OH BKIIOUAET COOLITHS

1647,5/13; 1730/7/8; 1822/11/19; 1906/8/16; 1985/3/3.

Kak u ciefioBano oXujiaTh, OH jlall 3HauuMblil (P = 6%) pesynbrar jas nepuoja 37,/2 =
= 27,92 ner. dakTHUCCKH JUTHHA MK 37iech Onu3Ka K 9T/2 = 83,7 ner.

AHanu3 JaHHBIX B COBOKYNHOCTH. COBMECTHBII aHAJIHU3 IaHHBIX 110 PErHOHAM 1103BOJISET
OTMETHThL CIeyIollee.

1. CoberBeHHO nyHHbI UK (18,613 net) BoisiBngerca auiib ans Kamuarku n Kypun.
B.A. llupokos [11] orMeyaerT Tako# UMK jis Anscku — Auseyt, jis M = 7; B na-
CTOsLIEM aHalu3e (C APYrHM MOPOTOM) OH HE MOJITBEPHIICS.

2. Hukn Ty/3 = 6,204 net He BhIgBNEH HHrae, Kpome KamuaTky (THMOTETHYUEH Ji1si
Mekcukn).

3. Lukn 3Ty/2 oGnapyxusaercs (P < 6%) nns Aneyr, Mekcuku 1 Huinn 1 MOXeT ObITh
sanojtospet (P < 15%) pnst Kamuatku u [Tepy, T.c. B MATH U3 CEMH M3YUEHHbBIX paitoHax.
AKTHBHas (hasza 3TOTO UMKIIA PUMEPHO COBMNAJAET B YeThipex cny4asx (kpome [lepy); ato
nepBasi MOJOBUHA LMKJIa (B NPUHATOR cxeme oTcuera thasbl ot 1727/4/10).

4. Uukn 3T, uerko nposiBasercs Ha Kamuatke (P < 1%) u manosuauum (P = 20%)
Ha Kypunax, npu 3ToM OH cuH(a3eH B yKasaHHBIX BYX pernonax. OH Takke 3aMeTeH
(P =10%) pns Aneyr, rjie, NO-BHIMMOMY, HE HMEET CAMOCTOATENLHOTO 3HAUEHHSA — TPOCTO
BBLISIBISIETCS HEPABHOMEPHOCTb PAaCNpefICICHMs 3a CUET [IBYX MOCIEOBATENbHbBIX 28-1eTHHX
LIMKJIOB.

5. IMpuMeuaTtenbHa CHH(A3HOCTL LUMKIMYHOCTH B MpPEJENax OTJAECNbHbIX PErHOHOB.
B ycnosusax manbix 06beMOM BbIGOPOK M HEBBICOKOTO YPOBHS 3HAUMMOCTH TaKasi CHH-
72



4 ar arrz T /2 /3
» [I I:l
0 0
801 H | H ﬂ[ID
3 | Il
76[ Il [ ; H
i lm 1 o Mﬂuuuu ,
7 Z J

—F -

Puc. 3. Pesynprars! "ciekrpansHoro” aHanusa Katanora Knacrepos s Kamuartku; /, 2 — ypoBeHb 3HAUHMOCTH
no Kyunepy < 2,5 i < 10% coorseTcTBeHHO 18 onpefie/ieHHOl KOMOHHALMH TTOPOroBOIT MarnuTyibl My, (opjn-
Hata) u nepuofa T unkna. Abcumcca — 3vavenne vactorel F = 1/T B eunnuax 1/T, = 1/18,613 ropa. Ulupuna
NpAMOYrodibHuka pasna 1/12 T, u npuMepHO COOTBETCTBYET pa3spellieHHIo TIo HacTOTe A JUIMTENBHOCTH KaTajora
250 ner. O6beM KaTanora MEHSETCH 110 BEPTHKANMK i cocrasiseT 21 cobbirue npn Hannmiwem nopore M, =73 u
nATh coObITHI Npu HauBbiciiem M| = 8,3, BuiHa yeTkas BbIpaskeHHOCTb paHee BLIIEeHHBIX IHKIOB

asHocTh ABNMETCH BasKHBLIM JJOTIONIHUTENLHBIM MOATBEPK/CHHEM PCATLHOCTH H3YUaeMbIX
uMKaIHYHocTe. Hanbonee yeTko BujHa cuH(a3HOCTh NPH conocrasnenunn KamuaTku u
Kypui, a Takxke Ansicku u Aneyr.

"Cnekrpansnpii’ anamu3. OnpejelieHHOH METOANUYEeCKOH cnaboCcThi0 IPHMEHEHHOTO
NOJXO/la ABISAETCS aHANH3 BECbMA OTPAHUYEHHOrO CIUCKA BO3MOXHbBIX MEPHOJ0B, a TaKXKe
OMNpEfIeICHHbIN MPOU3BOJ B BLIOOPE MarHUTYHOTO nopora. [I1s I0N0NHUTENLHOTO KOHTPOS
JaHHble Katanora KaM4aTki NpoaHalIu3upoBaHbl CO CIUIOUIHLIM NepebopoM JIUTelLHOCTEN
UMKJIAa ¥ MarHuTyIHbIX noporos. TouHee, nepedbupanu Bee 4acToThl B HHTEepBane ot 1/5T
10 4T ¢ warom 1/12T. BuiOGpaHHbII WIAT 110 MaCTOTE COOTBETCTBYET JTIMHE MMEIOLErOCs
KaTajgora, o0paTHOE 3HaYeHHE KOTOPO! ONPEAENAcT BO3MOXHOE pa3pellieHne CleKTpalh-
HOTO aHanusa. Pe3ynbTaThbl (PHUC. 3) HATJISAIHO NOKA3bIBAKOT (PAKTHUECCKYIO HE3aBHCUMOCTD
C/IETAHHOTO 3/16Ch BbIBOJA O 3HAUYUMOMN MEPUOAMUHOCTH OT BbIGOPA MATHHTYJIHOTO MOpOra.
PaccmoTpenne puc. 3 HABOJUT HA MbICHb, YTO BH/IMMbIC TaM [IEPUOJHUHOCTH, HE CBA3AHHbIC
¢ NyHHbIM 18,6-1eTHUM UUKIOM, THOO BbipaxkeHsl cnabee, IubO NPOCTO OTCYTCTBYIOT

peanbHO, a BUIUMbIE BbIOPOCHI B MOCHEHEM Cllyvyae UMEIOT XapakTep ciyuyalHbIX ¢ayk-
Tyauuit.

Oocyxienne pe3yisTaToB

I. O maznumyonom nopoze. BoibpaHnnblii MarunTyaustit nopor M = 7,6...7,7 dopmanbHo
Npou3BosieH. PakTHUECKN MOJHATH €ro Helb3sd, TaK Kak 00beM CTATHCTHKH KaTacTpo-
uueckn ynafier M BbIBOALI MOTEPSIOT AOCTOBEPHOCTh. ONYCTUTL IMOPOr MOXKHO; 3TO
MMOCTENEHHO YXY/IIIAET YeTKOCTh M, COOTBETCTBEHHO, 3HAUUMOCThL PE3YJIbTATOB BO BCEX
perHoHax, Kpome AJSICKH, Ijie iepuoj 28 JIeT YeTKO BHJIeH Jlaxe npu nopore M = 6,7.

2. [lonoanumenvHbism nOOMEEPHOEHUEM PEANTTLHOCTH U3Y4aeMOro ABJIEHUS ABJISACTCH
oGHapyXeHUE UHMKJIOB, KpaTHLIX 18,6 neT, B HCCnelOBaHUAX IPYIHX KATaloros M [Apyrux
apropos. Tak, B Tabun. 1 pa6ors! [20] pns cyGpernona Koncenchou (Yuan) cpeiHuii nepuos
Mo nsTH MHTepBanam paseH 92,3 * 8 ner (5T, = 93 ner). Jus MeKCUKH aHATOTHUHbIE
pe3ynbTaThl noay4yeHbsl B pabore [24]: Tabn. 5 paGoTsl [24] copep>KuT caeyOIMEe 3HA-
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YEHMS CPEJIHUX NEepHOoNoB s oTjenbHbix cydpernonos: Oaxaka Il — 54 roja (=3T),
Oaxaka I1I - 38 ner (=27T), Can-Mapxkoc — 56 ner (=3T), [Terarnan — 36 ner (=2T).
[TojuepKHEM, 4TO NPUBOJUMBIC [JOTOJIHHTEIbLHBIC JJaHHbIE JIIst MEeKCHKH B CYIIECTBEHHOI
MEpe ONMHPAIOTC HA 3EMJIETPACCHHUS C MATHUTYAOH HUXE MOpOra, NPHHSATOrO 3[ech JUs
9THX PETHOHOB, TO3TOMY HECYT MOYTH HE3ABUCUMYIO MH(POPMALIHIO.

3. O zunomemuyeckom mexanuszme yukauyHocmu. TpeGoBaHHS K 3TOMY MEXaHH3MY
oueHb xecrkne. OH JoMKeH OOBSICHATL HAlMYUe BechMa paszHooOpa3sHbix uukios (Ty/3,
Ty/2, Ty, 3Ty/2, 3Ty u 9Ty/2) npu OTCYTCTBHH B CMUCKE MX HeOONBIIOTO OOLIETO ienuTens
Ty/6 n nepeskol NposSIBIEHHOCTH OCHOBHOTO 1mKaa T Kpome Toro, camo siBJIeHHE LIHK-
JAMYHOCTH BBICTYNIAET B PAa3HOM KauyecTBe: KaK TEHICHUUA, KOTfa MPUMEPHO MOJOBHHA
JUTHTENILHOCTH IIMKIIA aKTHBHA, TH00 KakK I0BOJTLHO CTPOTAd NMEPHOJHYHOCTD: B MOCIE/HEM
cayvae 3eMICTPSICEHUs MOTYT MOBTOPATHLCA B KaxkjoM tukiae (Yunn) nubdo ¢ mponyckamu
(Kamuarka). B atoit cBasn orpanuunmcs BecbMa OOIIMMHU COOOPaKeHHAMHU. XOPOLIO U3-
BCCTHO SBJICHUC CHHXPOHH3ALHHN HEJHHENHOTO OCUHINATOPpA BHECUIHHM IIBPH()JIH‘ICCKHM
posjieiicTreM. CelicMuyeckas 30Ha SBIAETCH TAKUM OCHMIIATOPOM. CHHXPOHH3ALMS OCLMI-
JNATOPA JIErKO JJOCTHIAETCs HA OCHOBHOM M HAa KPaTHLIX NEPUOJAX BO3JICHCTBU, HAallpUMep
3T,. Ocranbible NEpUOjibl MeHee nousTHel. Hajo Takxke yuects, uro nepuoj, 18,613 ner —
9TO NEPHOJ| H3MEHEHUS aMIUTHTY/bl TPHIHBOB (nepuoj Mojyasinun). Jus popmupoBanms
JUTHHHOTICPUHOJIHOTO BO3JIEHCTBHA HEOOXOAUM €1le OJIMH HEJMHEHHbBIN JIEMEHT — JIEMO-
JL)’J]S{'I‘O}). B kauecrse Takosoro MOZKCT BBLICTYHNATEL MPOLECC BﬂﬁpaILHUHIIOTO }"CKODEHHSI
TeUeHus: B acteHocepe noj AecTBUEM 36MHOTO NMpuiIHBa. VI3MeHEHHE aMILIUTY/Ibl PH-
JAMBA MCHHET CKOPOCTL TEUEHHH, a C HEell M MIHOBEHHYH) TEKTOHHYECKYIO HArpysky.
3aMeTHM, UTO npocTeiilnas KBajpaTHueckas HeJHHelHocTh nopoxjaaer nepuoj Ty/2 (9
JleT), a Bee 3amevedtble nepuojibl, kpome Ty/3. kpaTubt Tp/2.

4. [Ipucymemeue B KaTamorax 3eMICTPIACEHUN KPATHBIX 4acTOT (JIPOOHBLIX MEPHOJIOB)
COBMECTHO € YacTOTOIH/MEPHOJJOM BHEUIHETO BO3jleiicTBUsS 0OHapyXeHbl B paborax [7, 14]
Jnst 11-ICTHETO COMHEYHOTO LMKJIA, KOTOPbIH YBEPEHHO BbIIETH/IH JI7Isl CEIICMUYHOCTH NEPH-
ofta 1946-1974 rr. B paitone Kypun. Bmecre ¢ nepuosiom 11 neT npucyTcTBYIOT TakxKe
5,5- u 2,75-neTHuil nepuojibl. AHANMH3 HACTOAIEH PabOThl TAKAKE BbIABUI OYEHbL YETKHUI
5.5-netauit nepuojp (P = 0,00598) pas semaerpscennit Kypun ¢ H = 80...600 xm,
M, = 7.4+.

5. Hekawuenue Kaacmepos B psijie CIyuacs 3aMETHO CHH3HIO PacueTHbI ypOBEHbL
HAUUMOCTH M TEM CaMbIM ONPEJIENICHHO YMEHBLLIIO BEPOITHOCTL CaMO0OMaHa.

6. Boamoxcnocms akempanoanyuu. TTONbITKA 3KCTPANOIS LUK BISBICHHBIX 3aKOHOMED-
HocTeit B Oyjiylliee HanpaimsacTes cama co6oil. OjHaKo B CHITY UX HHCTO 3MIHPHYECKOTO
XapakTepa CTPOTO OLEHHTh HaJeKHOCTh MOJOGHOI 3KCTPANOIsIIIH HEBO3MOXKHO, 3aKo-
HOMEPHOCTH HAOIIOJANNCh HA MPOTIXKEHUN HECKONLKUX IHKIIOB; 3TO TO3BOIACT HAlEAThLCs
Ha yCriex, HO He laeT HUKAKoN rapaHTin. M3BecTHO, 4TO HeNUHENHbIe OCHHIIATOPBLI MOTYT
BecTH cedsl KBA3UNEPHOJHMUECKH B TCUEHHE HECKOJLKHX IHKIOB (MIH ja)e [JeciaTKOB
IMKJIOB), 4TO HE MELIACT UM CMEHUTL a3y MIH NepHoj, a TakxKe BooOlle nepeilTH B
XaoTuveckuil pexkum. Hanmmune BHeUIHeH CHHXPOHU3AUMN HEe MeHsieT ieia. MOXHO Bce ke
C/IeNIaTh NONBLITKY IKCTPANOISLIMH, OMUPAsICh HA BLICOKO3HAUNMbIC LHKIbI.

7. Okempanoaauuu 0an pezioros. K a My a T K a. 56-neTHUIT HUKII TT03BOJSIET 0XKHIATh
3JleCh MOBBILEHHON akTHBHOCTH (s M = 7,6+) 8 2006-2043 rr.; 18,6- 4 6-1¢THHH HHKIIbI
HO3BOAAIOT JIOMOJHATENBHO YTOUHHTE 3TOT BbIBOJ. C YUETOM BbICOKOH 3HAYMMOCTH
BbIABICHHON uukanuynocTH Ha KamuaTke pesynbrarnbl oopMIeHbl KakK A0JTOCPOUHbLI
Nporuos (eMm. B [puaonceruu).

Kypunsr u Xokkaiijno. [To 18,6-neTHeil UHMKIHUHOCTH NMOBbILNIEHHAA aKTHB-
HOCTL (st M = 7,6+) 3j1ech oxujiaeTcsi ¢ HAcTOsuero speMenn 1o 1997 r. u B 2006-
2015 rr.

Ameyroel u Anscka, Me kcuka. 28-1eTHHit nepuoj flact st 00OHX perno-
HOB CHEAYHOUIME NMepuojibl MOBbILICHHOW akTuBHOoCcTH (s M = 7.7+): 1983-1996,
2010-2024 rr.
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Mepy.Oksapnop u Konywmonsa Lukn Ty/2 gaer 1715 9T0ro pernona nepuoj
NOBbLILEHHOW akTUBHOCTH (Juist M = 7 8+) B 1994-1999 pr,

8. IMposepka post factum. [Ins jleMOHCTPALHN BO3ZMOXKHOCTH NMPOTHO3UPOBAHNS CHIBHbLIX
TOJIMKOB Ha OCHOBE JIYHHbBIX IMKJIOB NPOBEPEHa pPe3yIbTaTHBHOCThL paHee ONnyOIHKOBAHHOTO
nporuosa B.A. lllupokoro [13], cocraBaennoro B 1972 r. na nepuoj nocne 01.01.1974 r.
ABTOpBI HacTosinell paboTbl conocTaBuan npousoinejuue 8 1974—1995 rr. cobbiTus ¢
OOBABIACHHBLIMH TaM (HAa OCHOBe 18,6-N1eTHEro LHKIAa) HHTEPBAIAMU TPEBOTH IS 3¢M-
aerpsacennit Kamuarkn, Kypun u cesepo-pocroka fAnownuw ¢ M = 7.8, a umeHHO
01.1974-02.1981 u 03.1988-09.1999 r. B st uHTEPBaNbl NONAJACT UeThipe COOLITHS N3
uerbipex ¢ M = 7.8, umeBlIux Mecto Ha Konetl 1995 r.: 23-24.03.1978 r. (kmacrep u3 Tpex
coObrrui); 12.07.1993, 04.10.1994 u 03.12.1995 r. (knacrep U3 Tpex cOOBLITHH, JatOLIMX
cymmapuo M = 7.8). Ilpn cymmapHoM BpemeHu TpeBoru 15 u3 22 neT u runorese
PAaBHOMEPHOCTH BEPOATHOCTL Takoro packiafa 22%. Takum oOpaszom, pesyabTar BIOJHE
YCHCIIEH, XOTA 3HAYMMOCTDL €70 HeBelnKa (22 rojla — HeloCTaTOMHBIH CPOK JUISL HAJICKHOT
nposepku). Tomuok 08.12.1978 r. ¢ M = 8 Ha [IOxubix Kypunax Ha rnyonte 160 kM Takxe
cnejyer npordosy, oobsasiaeHHomy anst rayoun 0—100 k.

BblBOﬂl-i. nOJ‘.l'l‘BCp)KJlCHl:I M3BCCTHBLIC U BBIABJICHLI HOBBLIC BH/1LI LHKIHMYHOCTH CHILHBIX
3CMIICTPACCHUI HECKOMLKUX PETHOHOB THXOOKEaHCKOTO KOJbIA, € MEPHOJIAMH, CBA3AHHBIMU
¢ nyHHbiM uukinom Ty = 18,613 ner. Haubonee Buipaxkennl nepuobt 37,/2 = 28 ner n
3Ty = 56 ner. Tlepuop 28 ner HaGnwpaeTcs B YeThIpex M3 CEMH H3YUCHHBLIX PCTHOHOB,
Haudonee ueTKo ans Anscku — AseytT u MeKcnku, a Takxke jasi paiiona Banbnapamnco
(Yunu), rjie OH SBASICTCS FTAPMOHUKOI U3BeCTHOTO HuKaa 85 ner (=97,/2), u nast Kamuartku.
AKrusHas (pasa uukiaa cuHga3Ha 110 BCeM yKa3aHHbIM pernoHam. Ilepuon 56 ner rakxke
Ilitﬁ.‘ll()JlilC'l'C}l B UCTLIPCX H3 CCMH H3YUCHHBLIX PCTHOHOB, HO B JIBYX CAY'UadX 3TO NpoCcTO
aABykpathHoe nosropenue 28-nerHero nukna. Ona Kamuarku u Kypuna S6-meTHuin npkn
MMCET OJIHY OOIILYH, COBMAJIalONYI0 B 3TUX perHoHax aktusnyio ¢dasy. Ha ocnose no-
JYUCHHBIX PE3YILTATOB COCTABJIEH JIONTOCPOYHbIN MPOTHO3 CHIILHBIX 3CMJCTPACCHUI M 1lyHAa-
My Ha 1993-2062 rr. pus Kamuarku.

AnTopbl Onarojiapubl 10.H. ABCIOKY 3a MONE3HBIC 3aMeUaHUS.

Tpuaoxncenue

Hoarocpouneiil nporuos semuerpsacenni n nynamu na Kamuarke
(Paiionsl ITerponasnoscka-Kamuarckoro n Yere-Kamuarcka)

Honrocpounsltit nporuos cocraenet (B 1991 r.) nas ayx paiionos KamuarTku: nobepesxkns
Apaunnckoro szanusa ¢ IlerponasnoseckoM-Kamuarckum n Enusoso (cydpernon "10");
nodepexbs Kamuarckoro sanusa ¢ noc. Yers-Kamuarck (cyGpernon "C") (tabn. 2 u 3).
[Tporuos cocrasien B NpejinoaOKEHTH, YTO BLISBACHHBIC IUKIHYHOCTH (¢ nepuojamu Ty/3,
Tyu 3Ty) Oynyr MMeThL MECTO U B OyJIyLIEM, IPHYEM HEAKTHBHBLIC YaCTH IMKIOB (B JlOMSX
uukaa: 0,0000-0,3333 u 0,8333-1,000 pas nepunopa Ty/3; 0,6666-1,000 nas Ty pnst T n
0,6666—1,000 juis 3T;) coxpaHsT CBOI HEaKTHBHBIN xapakrTep. OcraBiumecs 1eThbIpe HH-
TepBana B npejenax 56-neTHero UHKIA. Kaxkabli aureasHoctbio Tp/6 = 3,1 roaa, cuu-
TaroTes "onacHbiMu'.

B radn. 2 u 3 orpaxkena curyauns Jyuis GiuxKanimnx qeThipeX "OMacHLIX" HHTEPBANOB;
BCC OHH NPUHAJUIEKAT Cle/ylolemMy S6-ieTHeMy UHKIY, KOTOpbIi Hauunaetes B 2006 r.
Has Kaxaoro unrepsaia ykasanbl "coObiTus-ananorn”, npousowe/une Ha 56, 112, ... ner
paHce 3TOr0 MHTCPBala, COOTBETCTBVIOLNE 3HaUeHns OaibHocTH B [TeTponaBnoBeke-
KamuarckoM u Yerb-KaMuaTeke i BbICOTbI LYHAMHE ji715i TOOEPEK LA 3aTMBOR ABaYHHCKOTO
u Kamuarckoro.
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Tabanua 2

Onacnpie nepioast B Teuenne 1991-2060 rr. s paiiona IMerponaenoscka-Kamuarckoro
N0 J0TOCPOYHOMY NPOTHO3Y HA OCHOBE S6-IETHEro UHKIA

Homep Mepuon, rofp! M3BecTHBIE COGLITHS B IICPHOJIAX-AHANOTAX Py Pr Pi
nepuosa roj M, M, 1, Bann Iy M %
1 2008,6-2011,7 1841 8.4 - 8-9 15 37 22 26
1899 7.9 74 - -
1952 85 - 7 15
2 2014,8-2017.9 1737 83 =t 8-9 30 43 42 26
1792 84 - 8-9 2-5?
1848 - - - 5-10?
1904 T 72 8 -
1904 17 74 8 2-57
1959 79 - 7-8
3 2027,1-2030,2 - - - - - 16 14 09
4 2033.3-2036.4 1866 - - 8-97 - 16 22 09
1923 8.5 - 6-7 2-5
Bue nepuosios-aHanoros 1827 - - T- 2-57

Mpuseyarue. JIng Kaxaoro nepuoa olUEHeHbl BEPOATHOCTH XOTH Obl OMHOIO 3eM/ETPACEHHS C MAarHUTYOH
M, = 7.6 B cyGpernone "I0" (I0r Kamuatku); p; — xors Obl 0HOTO 3emieTpsicenns cunoi [ = 8 Gannos na
cpeannx rpyntax B Ierponasnoseke-Kamuarckom u Enuioso; p, — Xxors Gbl 0JIHOTO LYyHAMH BLICOTOM /i, = 5 M
Ha Oeperax ABsaumMHcKoro zanupa. Bue yKasanHbIX OmacHbIX MEepHoAoB, B uacTHOcTH ¢ 1991 no 2007 r. se-
POHTHOCTE BO3HHKHOBEHHS MOAOOHBIX cOOLITHIL Maa.

=
[Mpumeuarenshbie semneTpscenns B [lerponasnoscke- KaMuaTcKoOM 1 HyHaMH Ha nobepexbe ABauHHCKOro
3A0HBA B TEYEHHE NEPHOMOR-AHANOIOB, HMEBLIMX MecTO Ha 55, 84, 2 - 55,84 = |11.,68... ner panee jlaHnoro
ONacHOTO MepHOJIA.

Tabawa 3
Onacubie nepuojibl B Tedenue 1993-2060 rr. juis paiiona Y cre-Kamuarcka
N0 R0ATOCPOUHOMY TIPOTHO3Y HA OCHOBE 56-1€THEr0 UMKJIA
Homep [epuon, rossi U3BecTHBIC COOBITUS B IEPHOJAX-AHANOTAX Pm P Piy
nepHosia
roj M,y M [,6ann | hym %
1 2008,5-2011,7 - - - - - 11 09 03
2 2014,8-2017,9 1737 7.8 .- 8-9 - 27 26 03
1791 6.8 - 8 2-57
1792 8.4 - 10 2-57
3 2027.1-2030,2 1915 73 76" = - | 27| 09| 03
1917 8,1 - 5-6 —
1971 7.8 - 7 0.5
4 2033,3-2036.4 1756 - - 8 - 20 26 12
1923 8.5 - 7 -
1923 7.3 g2’ 8-9 11
Bue nepnojios-ananoros 1936 5.7 - 89 -

Hpumesanue. BeposTHOCTH pyy, py M pj, OTHOCHTEH K cyBpernony "C", Yers-Kamuateky 1 KaMuaTckoMmy 3anusy
COOTBETCTBEHHO.

" Ipumeuarensubie 3emaerpscenus BGan3n Ycrs-Kamuarcka n uynamn na noGepexse Kamuatckoro
JAINBA B TEUCHHE NEPHOAOB-aHANIOr0B, HMEBLIMX MecTO Ha 55, 84, 2 - 5584 = 111,68... ner panee gaHHoro
llcpl‘iima,

Snauenne M,

A
3uauenne M,
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B Tabn. 4 cBejienbl uncna cobbITHH, "TIpeBblleHne mopora” no MaruuTyje (=7,6), 6anny
(=8) u BbicOTE LyHAMH (=5 M) /ISt Ka>K/I0r0 M3 YeThIpeX HHTEPBAJIOB, CYMMHPOBAaHHbIE 3a
256 ner. Cobbitie 1792 1. ¢ yueroM ero onucanus [6] cunranu 2 pasza — s "C" u "10". Ha
OCHOBC NPHMBEJICHHBIX [IJAHHLIX PACCYMTAHA OLEHKA MAaTEMATHUYECKOIrO OXH/JIAHHA V uMucIa
TAKUX COOLITHI B KaXJIOM U3 YeThIpeX ONacHbIX MHTepBanoB. OlUeHKa MojyvyeHa myTeM
YCPE/IHEHUS JIBYX OLICHOK, C/IeTaHHbIX Ha OcHOBe JIByX runote3 — A u B. TTo runorese A,
OXKMJIaeMOE UHMCI0 COOLITHA B KaXK/IOM U3 4EThIPEX OMACHBLIX HHTEPBANOB OJHHAKOBO:
Hanpumep, s cobbiTuit My, = 7,6+ u cybGperuona "I0" uMeem ceMb cOObITHI 3a MATH
UMKIOB, 1,4 coObrTus Ha uukn u 0,35 coObiTust B KaxK0oM onacHoM unrepsane. [To runorese
b, cobbITHS CHHTAKOTCS Pa3[ielibHO [IJIsl KaX/10ro ONACHOTO HHTEepBala: /I TeX XKe cOObITHH
UMeeM B YeTblpex nepuojax pasgenbio 3, 4, 0 u 0 coObiTuit 3a NATh UMKIIOB, HIH CPEJIHEE
uncno cobwerrnit 0,6; 0.8; 0,0 m 0,0. Ha ocHoBe olleHOK V omnpejieneHbl 3HAUYCHUs Be-
poaTHOCTH P ocyuiecTBieHus: XoTs 6b1 OJHOTO COOLITHS 32 KOHKPETHbIN ONacHbI NepHoJL,
NoJy4eHHble 110 hopMyse, BEPHOH 1Sl OTPe3Ka MyacCOHOBCKOTO Npouecca:

P =1 —exp (-Aty),

rjie My =V — MaTeMaTHUYECKOe OXKMjlaHHe Yucia coObIThil 3a Bpems 1y = 3,102 rofa; oueHku
P nanb! B Tadbn. 2 u 3.

CoBeTBEHHO MPOTHO3 (hOPMYTHPYETCs B BU/IC CIEYIOLUHX YTBEP>KICHUH.

1. CobbiTisa, onucadubie B Tabn. 4 (M = 7.6;1 = 8 n hu = 5 M), OyIyT B TE€UEHHE
1992-2062 rr. npOHCXOJUTHL TAABHLIM 00Pa30OM B NMEpHO/bI, yKasaHHble B Tadn. 2 u 3. C
yueToM 001Ielt HEONPEeIeHHOCTH, OXH/IAETCs, YTO B 3TH MEPHO/ILI MTPOU3OM/IET HE MEHEE
80% rakux cobbiThit 3a 1992-2062 rr.

2. CymmapHoe 4ncno takux cobbiruii 3a 2008-2036 rr. Oyjper 6au3Ko K 3HaueHusm N
(Tabn. 4). [laHbl OLEHKH BEPOSTHOCTH BO3HUKHOBEHHA XOTH Obl OHOTO COOLITHA 3a BECh
MEePUOJ| NPOTHO3a. 3HAUCHUs BEpOsSTHOCTEH P 17151 KaXK[OTO OT/IELHOTO OTIACHOTO NEPHOjia
(radn. 2 ¥ 3) UMEIOT YMCTO OPHEHTHPOBOYHBIN XapaKkTep; HaJeXKHOCTb ITHX 3HAYUCHUH
HU3Kasl,

JlaHHBII NPOTHO3 He pacnpocTpaHseTcs Ha palioHbl Bepunrosa mops, KoManpopekux
0-BOB, Ha cnabple Tonuku (I < 7-8 Gannos), caabuie uyHamu (h, < 5 M), a TakxKe Ha
NPOMEXKYTOUHBIE 3emieTpsacetus. OTmeruM, 4To Tekyuil nepuoy 1991-2008 rr. ssasercs
MEPHOOM NOHMXKEHHOM BEPOATHOCTH CHIIbHBIX 3€MIIETPSACCHUI H LlyHAMH HA TUXOOKECAHCKOM
nodepexbe Kamuarku.
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