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frpouEccbl rroAroToBKI{ cr4JrbHbIX (M > 6.6) 3EMJTETPflCEHI,III
KAMIIATKII 1987.19% fT. NO AAHHbIM MHOTOJIETHUX

KOMNJIEKCHbIX HAEJIIOf, EHI,ILI

@ 2004 r. f. H. KonurroBa,I0. K. CepaQnuona
Kauq amcrc a a o nbtmHo - "ue mo d uq e c rc aa c e itcuo,to ztt.te c K an nap mua lC P A H,

II emponaano ec rc- Kauqamc ruti, 68 3 006
llocrynula B peAaKqrno 17.04.2003 r.

Ha ocHosaHltn aHaJru3a AaHHbrx MHoroJreTH[x cericrrrororrrrrecKXx, r[AporeolrrHaMrrqecKltx, rlupofeoxrl-
Ml.rrrecKrrx n cBeroAaJ.rbHoMepHbrx ua6rrcgeHuri BbrqBreHbr cr.rHxpoHHbre u3MeHeHru lapaMerpoB pe>KrrMa
[oA3eMHbrx noq, ceiicur'rvHocru r.r ropr{3oHTaJrbusrx ge$oprr,raquri n re(reHrde 6-9 rtrecaqee nepeA 3eMJre-
rprceHrrrMu 06. 10.1987 r. c M5 = 6.6 u2.03.1992 r. c M5 = 7.1. 3'rnu 3eMnerprceHrrrM rpeArxecrBoBarlo
pa3Brlrue o6urHpurrx o6,rac'refi cerlcun.recroro 3arrrrubr B npeAeJrax cericlao$oranrHoli :onrt. CuHxpoH-
Hbre u3MeHeHufl napaMerpon ceircvu.rHocru. pe)KrrMa noA3eMublx BoA u rop[3oHTaJrbHblx geQopruaqntl

npaKrrrarecKrr He rpotBlrnl{cb nepeA 3eMnerptceHnqN{r 8.06. 1993 r.,  M5 = 7 .4 w 13. |  1.1993 r.,  Mr = 7.1. ro-
Topbre nporr3oun[ B neprrog aKTrrBu3arlr{u celicruu.ruocru. O6cyx<gaercx QeuonreHofloruqecKat MoAer'Ib
cBr3lt tr3MeHeuufi uanprxeHHoro cocrorHuq cpegbr cericMoQoKa.nrHori 3oHbr I{ BepxHux roplr3oHToB Ko-
pbr KoHTuHeHTanbHorl Karu.rarrn. B ocHoBe xoroporl Jre)KUT npeAcraBJreHrre o pa3BI{T[rr u pa3pylxeHlnr
o6nacru KoHcoJlrAarlr.tr Ha loxuo-Kalaqarcrol.r yqacrKe cerlcruoQoranluori :oHrr. Culsnble 3eM,{erpq-
ceHr{r. a raK)Ke npe,qmecrBy}ouue ilM geSoprtlaquu c>Karrrr lr rrrAporeoJrornarecKr{e aHoMaJIuI{, $uxclrpy-
roT 3KCTpeMaJrbHbre o6c'raHoexlr pa3BuT[q n pa3pyureHnq o6,'racru KoHcoJ'rI{AaIIun.

Cospelrenublll reoAnHaMuqecKl4l:i pe)KLIM KaM-
qarcKori 3oHbr rrepexoAa KOHTI{HeHT-oKeaH orlpeAe-
rflercfl cy6AyKrluefi TllxooxeancKoft oKeaHuLIecKoll
II J] I'ITbI N O,q E BP A 3UTIC<YTO TI JI IT TY KO HTI,IHE HTAJ'I bH O TO

rrrna [9, l5]. flsl,IleHl{e Jllrroc$epHbtx IIJIITT co3Aaer
rrocrorHHo Aer?crByroqHii ncro.{HI{K TeKToHIIqecKI{x
Hanpr>KeHr{li, ert:ltsarclqHX pa3pylxeHHe rIopoA Ko-
pbr r.r BepxHefi lranrnlr B celicMoQoKaJrbHoli 3oHe, rAe
npoucxoAur 6onee 90a/o zewterpflceH[ir Kalrqarrlr c
MarHI4TyAaMra (M) lo 8-8.5. Pocr reKroHI{qecKI{x Ha-
npa><eHuri u nx cel;tcMlrllecKafl pa3ptAKa nprIBoAflT K
nocrorHHoMy [epepac[peAeneHurc Hanpnr<eHuli e
cpeAe B [peAeJrax KaNr.rarcro[ ceficrrlosoKar'IbHori
3OHbI H npl4Jrerarcql{x oTHocIITeJIbHO acel'IcMI'ItrHbIX
KOHTl4HeHTa,'r bHblx paHoHoB.

Cna6aq cericMu.rHocrb qvrKo pearllpyer Ha I{3Me-
HeHrlr HanpDKeHHoro cocroqHllfl cpeAbt [2]. Bruecre
c reM, reoArrHaMl{qecKat 14HTeprlperallrul BapilaquH
ce HCMH (tecKoro pexx Ma tBJ'Ifl erct cno)KHo17 3aAaqe Ii.
Hanpuvep, rr3MeHeHIre KoJIt{qecrBa :eu,rerprce H utr
B ToM rrJrr{ nHoM parioHe Mo)Ker 6rtrt ceqsaHo KaK c
pa3ruqHl,rM ypoBHe M TeKTOHH qe CKI{X Harl pDKeHrl fi .
TaK rr c BpeMeHHbIM[ Bapllaql{tMl{ [pot{HocTHbIX
cBorlcrB cpegrr I l].

Bapuaqun napaMerpoB MoHI{TopIrHra, TaKI'IX KaK

[e$opMarlr4u 3eMHoIi noBepxHocrl{, AaBneHHe tl xtl-
MnqecKur:r cocraB rroA3eMHbrx BoA ri Apyrux, coAep-
)Kar rroJre3Hyro nHQopr'raqt{rc 06 I{3MeHeH[flx Ha-
npfl)KeHHofo cocToqHtlf l cpeAbl ceRcMoaKTLtBHofo
peruoHa. fIo:rouy coBMecrHaq rIHrepnperaIIlIfl ,qaH-

Hbrx cericMoJroruqecKr{x Ha6r}oAeHuri n xot,rnlerca
AaHHbrx AeQopMoMerpuqecKux, rfiApofeoxnMuqec-
Krrx u rr4AporeoArrHaMrrtrecKux na6lrogeHur? B KoH-
T[HeHTaJI bHbrx paItOHaX flBIrfleT CA nepcrre KTtlBH bIM
HanpaBJreHrieM HccJreAoBaHHr l,r3MeHeHr4ri r-eoAuHa-
MuqecKoir o6craHoBKu, coilpfl)KeHHor.l c Bo3HrrKHo-
BeHUeM Cr.{Jr bHbt x :eu,rerpaceu r.rl i .

Ha flerponaBJroBcKoM noJrr{roHe, Kaltvarxa, c
KoHqa 70-ux rr. XX B. npoBoAflTcfl peryJrrpHbre rr,t-
ApofeoxrrMrrqecKrre [7], ruqporeoAnHaMnqecKrre [6]
r{ cBeroAaJrbHoMepHbre Ha6rroAeHr.rr I l] (pHc. I ). fle-
peA HeKoropL,rMrr 3eMJrerpflceHnflvll'1l c M nopagra 7
6uln o6HappKeHbr aHoMaJr bHbre r.r 3MeHeH vfl. xnv.lr.-
qecKofo r{ fa3oBofo cocTaBa TepMoMl{HepanbHblx
rroA3eMHbrx BoA, BaprraqHH ypoBHerr BoAbr B CKBa)KI,I-
Hax, yKopaL[rBaHue AJrrrH,'IrlHr{lr cneroga,rbHoMep-
Hbrx r.r3MepeHuii. f locleAHee yKa3brBaer Ha rrpeuMy-
rqecrBeHHoe f opr.r3oHTaJr bHoe c)Kar[e reppr.rropl{u
noJ'i l4foHa nepeA ycilJreHileM cel,rcMHqecKoll aKTilB-
Hocrr.r B cericMo+oKaJrbHorT 3oHe. flpoAon)KureJlb-
Hocrr{ TaKr.rx n:lreHeHurl H a6r rcgaeu brx lrapaMerpoB
cocraBJrqlor HeAeJrr,r - Mectr_(bl.

,fleran rusre cericMororr.rqecKue Ha6,'r roAe HHq Ha
Karuqarxe rpoBoArrcr c 1962 r. [2, 4,5]. f lo AaHHbrM
o Bapnaqnrx cna6ori cericMr4.rHocrr.r flepeA HeKoro-
pbrMu 3eMnerpqceHr{rMl{ c M > 7.0 o6napyxeHbr
aHoMaJILIfl Ce t:lCM UqeC KO f O pe)Kr.rM a - Ce t CMU t{ec KlIe
3arnrrbfl rro flapaMerpy RTL, Knacrepr.{3all[q c!'Ia-
6srx ':eu.rrerpaceuurl B o6nacru 6ygyu{Hx oqaroB
crrJrbHbrx 3eMnerprceHuli u gpyrue rr3r\{eHeHuq [8, 13,
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Plrc. l. Cxeua pacno!'roxeHnq Ha6,'rroAarerbHbrx cucreM ua flerponauoBcKoM noJ'IlrroHe. 3nrrrIeHTpoB crr,'rbHblx 3eMJ'rerps-
c e s n r i  1 9 8 7 - 1 9 9 3 r n . r . r o 6 l a c r e t i u x a $ r e p r u o x o s :  l - 6 .  1 0 .  1 9 8 7 r . , M . = 6 . 6 ; 2 - 2 . 0 3 . 1 9 9 2 r . , M . = 7 . 1 1 3 - 8 . 0 6 . 1 9 9 3 r . . M . , =
='7.1;4 - 13.11.1993 r..  M, = 7.1. PIN - nyHKr rrrAporeoxr'rMr.rqecKnx ua6,rrcAesuli  l luna.teeo (cxs. fK-1, rpu ucrovHuxa);
E I - nyHrr rrrAporeolrrHaMuqecKrrx na6,roAeHuri cKBa)KrrHa E,rrsoscxaq-l; PET - r. flerponan.noscx-KaN{.rarcxlrri. a - cxe-
r{a pacrroJroxeHnq ,'rnHlrrl cBeroAaJrbHoMepHbrx u3Mepenuri: 5 - r{3MeHeHt,tt ropu30HTa!'IbHstx geQopuaquti no nl,tnIrsNr csero-
AaJrbHoMepHbrx n:uepeunri e 1986-1992 rr.; BepruKaJrbHbre !'IrIHIrIr - 3eMJlerptceHur I u 2 [51.
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l4]. flpore,reHl{e raKrrx aHoMaJrrrri B cBr3r{ c Bo3HI{K-
HOBeHr4eM CUJrbHbrX 3eMreTpqceHnll He noAquHqerct
cTpofr.rM 3aKoHoMepHocrqM, rr 3To yKa3brBaeT Ha
cnequQnvecKr're oco6eHHocrr,r nporeKaHuq coBpe-
MeHHbrx cericMoreKToHr{qecKrrx npoqeccoB B pearb-
HoR reoror-o-reoQn:uvecxori cpeAe. no cpaBHeH!IK)
c n poll,eccaMu, ua6,r rogaeMbrMrr npr.r n a6opaTopHoM
pa3pyueHr.rH o6pa:qon ropHbrx nopog [13].

CosN,recrHoe paccMorpeHr.re eapuaqlll:r cra6oti
cer.lcMu.rHocrlt e cer'1cN{osora,rsHor:r :oue. n3MeHe-
Hufi geQopr'laqnri :evHori noeepxHocrr.r u rapaMer-
poB pe)Kr.rMa noA3eMHbrx BoA e paraouax, cpaBHIl-
Te,'rL,HO yAaneHHbtx oT oqafoB cl{JIbHbtx 3eMrerpqce-
Hr.rrll, no:eo,rqer orle Hrl Barb pa3BilTl{e coBpe MeH H br x

feoAr,rHaMr{LrecK[x flpoqeccoB B cpeAe Kauqarcxolr
30Hbr nepexoAa KoHTnHeHT-oKeaH, yc,'roBuq Bo3HuK-
HOBeHrq CUJrbHbrX 3eMnerpfcenuu n npeArxecrByro-
u],ux uM aHoMaJlr.rrl B feostr3uqecKtlx u feoxr{Nr}It{ec-
KI{X fIOJIflX.

Cu,rrnrre 3eMJrerpflceuuq 1987-1993 rr. rr croco6
aHaJrr,r3a cericMrqecKoro pex{rrMa. B 1987-1993 rr. e
oKpecrHocrax llerponaBnoBcKoro noJ'rHroHa rrpori3o-
rurr.r qerbrpe 3eMrerpqceHrur: I - 6. 10. 1987 r., M =
= 6 .6 :  2  -  2 .03 .1992 r . .M =  7 .1 :  3  -  8 .06 .1993 r . ,  M =
= 7 . 4 : 4 -  1 3 . 1 1 . 1 9 9 3  r , M = 7 . 1  ( p u c .  l , r a 6 n .  l ) ,  x o -
Topbre rBJrrlorcr cr.{JrbHerllxr.rrvru n parioHe c 1972 r.

,[:ra xapaxrepr{cruiKr{ eapra aqlu.i pe)Kr.r M a c,r a6ori
ceI:{cMu.IHocTI't. fipeAuecrByrolqux 3Tn M 3e M J'rerpr-
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Ta6,ruqa 1. OcHoeHrle AaHHbIe o cuJIbHbIx 3eMnerprceHusx 1987-1993 rr.

Nb .[ara
AA.MM.rr

KoopguHarsr. rpaA fny6nua,
Kltl

3Hepreruvecrue
xapaKTepncTnKu Ea.rurr

s PTR [4cro.rurrr R, xlr e, n x 10-6

c.1Ir. B.A. K, M.

I

2
J

I

06.10 .87
02.03.92
08.06.93
1 3 . 1  1 . 9 3

-52.86
52.76
5 1 . 2 0
51.'t9

160.23
160.20
l-57.80
l-58.83

1 i-)+

20
40
40

3.9
4 . O

4.9
4.6

6.6
7 . 1
1.4
7 . 1

5
5
-5

5-6

41
sl
1 l

) l

l 1 5

t t2

2l l

l 4 l

0.8
4.4
2 . 1
2.0

trpouEccbt tIoAfoToBKtl cHJIbHbx (M > 6.6) 3EMJIETPflCEHI,IU KAMTIATKI4 51

flprruevanue. Hornlepa 3eMJrerprceHlrii coornercrayrcT pr'rcvHKaM I u 2:6arnr,I s PTR - tto rrrKaJre MSK-641 R - rrrnoqeHrparbHoe
paccrorHrre go PIR; € - pacqerHar geQoprrraqnr a paitoue PTR sa cragrlrl noAroroBKx 3eM,'rerpqceH[ri no voge,ru [3].

ceHuflM, rrcnonb3oBaJlncb BpeMeHHbIe syHKquu na-
paMerpa RTL(I) [8, 13, l4] n uucla :eulerpaceHtur
N( r). Pac.rer $yHxunfi npoLI3BoAIrJr cs. Anfl. pa rlona pa-

Ar.rycoM (R) 400 KM or II,eHrpa flerponan,roBcKoro
noJruroHa u Arq patioHoe c R = 100 ru or Ka)KAoro I{3
3nlrrleHTpoB 3eMJlerpflceHxri B cKonb3quleM BpeMeH-
HOr!{ OKHe 2 rOga c [IafoM 10 cyr. tr'Icno,rl:osa,'Iucl'
eu6opxu 3eMJrerpflcennii c 13.0 t Ks > 9.0 n rly6u-

HaMrr rrrnoqeHrpoB (L) 0-100 ru n 30-100 KM u3 pe-
rlroHaJrbHoro KaraJrora 3eMnerptceHtlri KaMqarKu n
KouangopcKrrx ocrpoBoe KOMCI fC PAH, a raK-
xe Bbr6opKrl 3eMJreTptceHnIi.u3 3TOIO )Ke KaTaJIOfa

c y6pauHrrlt lr a+repruoxartu'.

Kax u:eecrHo, orplrqareJ'IbHble 3HaqeH[t Sy"*-
Unn RTL(I) yKa3brBaIOT Ha pa3Blrrlie orHocLITeJtbHo-
ro cericMtrqecKoro 3arntxlr n palaoHe, a rIoBeAeHI{e

$yHrqlru N(r) xapaxrepll3yer HHTeHcLIBHocrb cet{c-
Mr.lqecKoro rpeullrHoo6pa3oBaHrrt. Bapuaqutr $yn*-
\rrfrt RTL(I) u N(t) e pafioHe paAnycoM 400 xr'r or IIeH-
Tpa non H roHa xapaKTepI,t3ylor ce tcMt'l qecKlt i i  pexr u
B npeAeJrax 6orlrueii qacru Kauqarcxofi ceiicuo$o-
KaJrbHoir 3oHbr, a noBeAeHue RTL(f) r N(l) s 100-xH-
noMerpoBblx 3oHax oT SnrIIIeHTpoB clt,'IbHbIX 3eMJIe-
T�pxcgHufi noKa3bl BaK)T u3MeHe HU g ce trcluu {lecKof o
pe)KuMa B o6Jracrlt l{x oqaroB.

[.nx nepeoro pal?oHa 6rtln nolyqeHbt ABe pac-
qerHbre SyHrqnu RTL(I), xapaKrepu3ylou{He ceuc-
rur{qecKr{rji pe)Kr{M Ha uy6nHax 3G-100 KM. a raK)Ke
r{erblpe QyHxquu N(t): lee - g,lr r,ry6lru 0- 100 rt'l u

ABe - Ant rry6uH 30-100 rr',r. fila KaxAoro n: pairo-
HOB OLrafoB cHJrbHbrx 3eMJIerpaceHuii 6lt,ru noryrls-
Hbr raK)Ke ABe pacqerHr're $yuxquu RTL(I) lI qerblpe

SyHxquu N(t). Taxoe KoJ'ILILrecrBo Qynrquri ro3Bo-
r'lteT' BO-nepB bl X' paCCMaTpIIBaTb I43MeHeHI'It qItC,'Ia

3eMrerptceHnli e AI4a[a3oHe r.ny6nu 30- 100 xru c
vLreroM lrx r.r3MeHeHlu Ha r,ly6nHax G-30 KM tI, Bo-
BTOpbrx, 6olee ooocHoBaHHo Al{afHocrltpoBarb rle-
pr{oAbr cericMr.r.recKoro 3art{rrlbt no flapaMerpy RTL
c yqeToM BO3MO)KHbIX ITCKVCCTBeHHbIX SQQeKTOB
rpuMeHeHnq nporleAypbl yAa,'IeHHt aQrepuroron.

I Katnno, [pe1ocraBneH B.A. Ca,rruxoBbll\{; vAareHIIe aQrep-
uoKoB nporr3Bogrr!'rocb no flporpaNrNre B.B. Currprrosil tro itJ'I-
ropuruy [ l0 ] .

3arnro.renuq o xapaKTepe cericMu.{ecKoro pe)Kn-
Ma paccMaTprrBaeMbrx o6,racrerl ocHoBbrBarlcb Ha
coBMecrHoM aHaJrri3e [oBeAeHuq pacqerHbrx Sy"x-
Uvil RTL(I) rr N(0 r.r Marepr{arroa pa6or [8, 13, l4], s
Koropbrx raK)Ke npr.{BoAflTcr rpaQlrxu n3MeHeHuq
yKa3aHHbrx napaMerpoB Bo BpeMeHrr. Kpoue groro,
s I I 3, I 4] npeAcraBJreHbr cxeMbr pacrpeAeJreHuq aHo-
watlufi. rapaMerpa RTL no rrJroulaAr.r Anfl nepuo,qa
1990-1996 rr.

I{:uenennq cericuo.norurlecKrrx, rr.rAporeoxl{Mrr-
rrecKr{x, rrrAporeo4rrnaMr{qecKr.rx u qeQopuoMerpn-
rrecKux [apaMeTpoB B neprroAbr, npeArxecTByroq[e
cr{rrbHbrM 3eMrerpqceHncM 1987-1993 rr. Ha puc. 2
rpuBoAqrcq Sparrr.re Hrsr SyHrqlrrl R T L(t) u N( t) n r.r: -
MeHeHHr napaMeTpoB pexr4Ma noA3eMHbrX BOA B
nyHKrax PIN u El s re.{eHue l-1.5 roAa rrepeA 3eM-
rerpqceHr.rqnu l-4. Pe:ylsrarr,r conocraBureJr bH o-
fo aHaJrrr3a npfiBoArrcq B Ta6,r. 2.

IrlgNleHenlrq AJrrrH nr{Ht4l.r cBeroAanbHoMepHbrx rr3-
lrepeunii Ha reppr4Topnr.r flerponaBJroBcKoro nonr{-
roHa B fieprrogbr 3eMJrerprceHnr? 1 u 2 nora:ansr na
puc. 1,6, a pacno"no)KeHrre erux ,runurl - Ha pvc. l,a.
flpur*aepno 3a 8-9 Mec Ao 3eMnerpflceHr.u 2 Soprrau-
poBanncb "6yxru" 

AeQopMaquli.c>raruq tlo BceM Jrrr-
HuqM c aMnJruryAaMu -3 x l0-b [5]. Asalorr.rqHaq
KapruHa Ae+opMr{poBaHuq repplrropr{r{ noJrnroHa
Ha6:rrogaracb nepeA 3eMrerpqcesuerrl I (pnc. 1,6), a
TaK)Ke u nepeA 3eMJrerprceHr.rqM[ 3 u ;l (ycrnoe co-
o6u{eHr.re B.E. Jleerana, B.O. Baxruapoea, 1991 r.).
BpeuenHorl HHrepBaJr $oplrupoeaHua 

"6yxr" cxa-
TLlt OI{eHIIBaeTCt aBToparr,rn e 7-10 r\leC [ 1, 5].

3eurerprcenue 06.10.1987 r. (1). C rrrapra 1997
fOAa, T.e. B Ter{eHue 7-6.5 rnlec AO 3Toro 3eMneTpr-
ceHltq, oTMeLraroTcfl cuHXpoHHbre Ll3MeHeHr.rfl IIapa-
MerpoB pe)KrrMa rroA3eMHbtx BoA B nn. PIN n E l,
rIpoqBnrroql,tecr B yMeHbrueHt{r,I xouqeHrpaqul.i
KOMTTOHeHTOB Xt{MHqeCKOfO COCTaBa BOAbr [ICTOqHn-

KoB n caMou3Jrr.rBaloil-lericq cxeaxuHsr fK-l l7l u v
rroHr{)KeHr,ru ypoBHq BoAbr B cKBa)Kr,rHe E I OTHOCH-
TeJrbHo noJ'ro)Kr.rreJrbHoro rpeHAa (puc. 2,a). Taxue
u3N{eHeHUq B [OA3er\{HbrX BOAaX, BepOqTHee BCefO,
6urnu Bbr3BaHbr npeuMyu{ecrBeHHbrM cy6eeprlr-
KaJrbHbrM pacrrrHpeHileNr BoAoHacb[rIeHHbrx nopoA
BCJTeACTBUe pa3B[Tr.{q B Hr.rx Ar.tJraTaHcrilt - Heyflpyfo-
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1987 r1986 r 1990 r l 99 l  r

ro VBeJrrrr{eHr.rq o6reN{a 3a cqer pa3BltTuq rpeulrrHo-
BaTOCTTT II yBeruqeHIIq TpeuIuHHo-nopoBoro flpocT-
paHcrBa. Srlr usr\,{eHeHr{r cBoricTB BoAoHacbrqeH-
Hbrx ropoA rrponcxoAnJrr{ Bo BpeMr $oprrluponaHua
ceicMnqecKoro 3arnrrrba ua uy6nuax 0-100 KM KaK
B npeAeJrax 6onrmeri qacrr KaMr{arcKorl ceiicruo$o-
KanbHori 3oHbr, TaK r,r B palione 6yqyrqero 3eMJrerpfl-
ceHr.rq. B ero xe BpeMr reppuropur noJrr4roHa yflpyro
c)KrrMaJracb c aMrrJrr{ryAoli e nepelre eq. xl0-6 [,5].

3enr,rerprcenue 02.03.1992 t (2) Cunxponn:a-
r{Hr Bapuaqnlr c:ra6orli ceiicMu.r Hocrr.r rr flapaMerpoB
pe)Kr{Ma noA3eMHbrx BoA Ha6,'rrc,qaeTcr oqeHb rpKo c
uronq 199 I r., T.e. B reqeHr4e 9 uec IIo 3eMrerpqce-
uux 2 (pnc.2,6). 3er'r,rerpflceHne 2 npoHaonJro, TaK
)Ke KaK r.r 3eMJrerprceHr{e l, s nepnog 3Haqr{TeJrbHo-
fo yMeHbrxeHl{g ql,tcfla 3eMneTpnceuur.r e [HTepBane
r.ny6lrH 0-100 KM Ha o6ruupHofr reppr4ropr{n Kau-
.tarcrcofi ceticrnroaxrlrBHoti 3oHr,I. Pe:xoe vMeHbrxe-
HLIe 3HaqeHnfi Synxquu RTL(I) npu,'repHb c rrroHfl
199 I r. raK)<e yKa3brBaer Ha pa3Bnrr,re B 3To BpeMq
ceticMr.r.recKoro 3arr.ruI bq.

HroH Aex

3eu.rerprcenue 08.06.1993 r. (3) n seMnerpflce-
nue 13.11.1993 r. (4). CunxpoHn3aqrq noBeAeHut
paccMaTpr{BaeMbrx napaMeTpoB Ao 3eMJreTpxceHlrlr J
n 4 nparruqecKu He ua6.nrcgaercr. llepeg 3TrrMr.I
3eMireTpqce[nqM[ He oTMeqaroTcfl aMrrJrr{TyAHbre
Bapnau,r4rr napaMeTpoB cer.rcMur{ecKofo pe)KrrMa
(puc. 2,e). 3ru seulerpfl ceHlrq nporr3orrrJ'rrr Bo BpeMJ{
yBeruqeHufl qr,rcJra cra6brx 3eMnerpqceHHrt a 4nana-
:oue r.rry6nH 0-100 KM, Lrro yKa3brBaer Ha pa3Br.rrr.re
cericMnqecKoii axrrefl:ar1}ur B parioHe no sropoli no-
rroBrrHe 1992-1993 rr.

Buecre c reM, cr'reAyer orMerr.rrb cra6oe yMeHb-
[reHue qrrcJra 3eMJrerDrcesul:r Ha rrv6unax 3G- 100 rru
B TeqeHIIe 1.5 rnlec Ao3eMJrerpo.e"u" 4. f lpunrepno r
3To xe BpeMq Ha6,'rroAaercq HeKoropoe yMeHbue-
Hr.{e KoHr{eHTpaquu xJropa B BoAe cxe. fK- I u noHu-
)KeHr{e ypoBHq BoAbr B cxe. El c noetrureHHor{ cKo-
pocrbro (pvtc.2,e, ra6n. 2).

Taxue oco6eHHocrr{ rroBeAeHrrr KoMnJTeKca tlapa-
MerpoB MoH r{Topr,tHra flepeA 3eMrerpqce le,uxwt l-2

Byr'IKAHOJIOItrIfl t{ CEIICMOIO|L{fl Nb I 200,+

EEK HIOH ECK TITOH

1992 r 1992 r 1993 r 1994 r

Puc.2. I,[:ueHeHur napaMerpoB MoHuropr4Hra: KoHrleHTpaqux x,'ropa B BoAe cKB. fK-1, yponnr Bogbl B crs. El rr [apaMerpoB
cer:Ictrtlqecxoro pexrrMa (RTL(I). trl{cfla 3eMJ'Ierpaceuuir N(t)) n nepuogbl, npeAlxecrBoBaBrrlre 3eM!'rerprceHusnr 06. 10. 1987 r.
(a ) .02 .03 .1992 r .  (6 ) .08 .06 .1993 r .  n  l3 . l  1 .1993 r .  (a ) .

Cxn. El, vpoBeHb, r\{

9306 (R = 100 ru). orn. er.

N9306 (R = 100 ru). urr.

N 9 3 1 1 ( R =  l 0 0 x u ) . u r r

N (R =:100 KN{). urr.
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Xapaxrepucrr{Ka n [po[oJr)<ureJrbHocrb (AZ) anouanbHbrx r{3MeHeur.ui napauerpoB MoHr{ToprrHra rrepeA
3eMJrerprceuuqMu I 987-1993 rr.

flapauerprr
MOHrrTOprrH-

ra

3eulerpacenru

I  -  06.10.1987 r. 2 - 02.03.1992 r. 3 -  8.06.1993 r . 4 -  13 .1  1 .1993 r .

Xapaxrep rr3MeHe-
nnrl

AT,
Mec.

Xapaxrep
u3Ir.reneunu

LT,
Mec.

Xaparrep
r.r:ueHeHtrri

AT,
Mec.

Xaparrep
rI3MeHeHuii

At
Mec.

Xrnrrrqecxurl
cocraB IIOA-
3EMHT,IX BOA

Yponeus
IIoA3eMHbrx
eou [6]

14:ueneHue
ceticMfi.recro-
ro pe)KrNra
(R < 400 ru
or PTR)

I4gueneHne
cerictrlt*lecxG.
ro pe>KuMa
(R ( 100 rrra
crr 3mtrIerrfpa)

Auorr.ra,rsuoe yNrenr,-
rrreHrre KoHqeHTpa-
uuii Cl-. Na+. Cai+ n
BOAe rr,qp. r{3MeHe-
HIUI XIIMIIqECKOTO

cocraBa eogrr fluHa-
(ICBCK}IX ITCTOIIHIIKOB

n cxe. fK-l [7]

flonu>rerure ypoBHlr
s cxs. El c noBbr-
rueHnoli cKopocrblo

YNreHuuenrre seru-
vnu napauerpaRTl,
yMeHbrrreHue qrcJra
:eulerpxceunri na
rny6r.ruax 0-100 xlr

YueHrureHue qLIcJIa
3eMnerprceHII' Ha
rny6nHax 0-100 xr'r

7

-ffi.-5
( t . 2

no [6])

7

7

Asolraruroe yMeHb-
rxeHne KoHqeHTpaq[t
Cl-. Na+, Cat* n sole r.r

,qp. u3MeHeHI{t xl{Mlt-
qecKofo cocraBa BoAbl
flnHa.reecrux ncroq-
Hr{KoB n cre. fK- I [7]

flouuxeHne ypoBHt
n crs. El c noBbrureH-
nori cxopocrsrc

Ylrenr,rueune BeJII{TIIIH
naparlrerpa RZL,
yMeHbIrJeHI{e (rr{cJra

telrnerpaceHnn Ha
uy6uHax 0-100 xu

Ylrensruenue napaMer-
pa RTL, yueHL,ueHr{e
qucJra 3eMJrerpaceHnt?
Ha rrry6uuax 3o-1fi) ru

9

9

9

9

YueHunenue
KOHIIEHTPAIIIII,I
Cl- n noge cxn.
fK- l  (puc.2.e)

flonroreHue
ypoBHq BoAr,I

[6, ra6,r. 3]
,| ,|

1 . 5

8.4

YueHuureHue
KOHTIeH'r'paqr{r'r
Cl- e noge cxn.
fK-l (puc. 2.o)

flonuxesue
ypoBHq BoAr,r

[6, ra6r. 3]

Cna6oe vMeHb-
IICHI,IC qI,ICJIA

:elrrerpacennri
Ha rry6r.ruax
30-100ru (prc.2,a

C,ra6oe yMeHb-
IIIEHIIC qUCJTA

3eMrerprceHI{Il
Ha rly6nHax
30-1fi) lot (puc.2,o

2.5

2.8

- l.-5

-  1 . .5

u 31 yKa3brBaror Ha pa3nlrql{e reoArrHaMt{qecKlrx
o6craHoBoK, npeAlxecrByrcqnx I,Ix Bo3HIIKHoBeHrrIo.

OBCYXtrEHLIE, PE3YJIbTATOB

AHa,rus pe)Kr{Ma cra6oli cerlcMuquocrr{ B rlpeAe-
nax KaMqarcKor? cer?cMo$oKarbHofi :oHt't [poBoAI{Jr-
cn paHee B [8, 13, l4]. B [3, 14] rpllBoAtrcn cxeMbt
pacnpegeneHnt no nJrou{aAl4 aHouaruii ceiicMl.t.tec-
Koro 3arrrurbq no napaMerpy RTL. B 1990-1993 rr.
o6ruupuax 3oHa cericMuqecKoro 3arrlulbt pacnoJla-
faJracb nper{Myu{ecTBeHHo B BocTorIHbIX o6racTflx
AeaquHcxoro 3aJrHBa u IOxHofi KaNl.{arxfi. 3eu,re-
TpqceHuq 2-.1 npolr:ourJrrr Ha nepu$eplniHblx yqacr-
Kax 3oHbr celicMil.recKoro 3aTr{rrrbt Ha paccroflHnLr
oKorro 90-100 KM or ee qeHrpa x CC3 (2), tO3 (3) u
x IOIO3 (4).

f lo  yrouneHHbrM AaHHbrM e 1990-199I  r r .  sa-
6,r roga:rocs SoprranpoeaHrre aHoMaJ'IbHoro ce IicMLI-
LrecKofo 3aTl,rrxbr B npeAeJlax 60,rsureti .Iacrn Karn{-
qarcKoii cer{cMoQoKanbHor:r 3oHbr, Koropoe conpo-
BO)KAaJrOCb pe3Kr{M yMeHbrxeHneM qrrcJra cna6blx
3eMrerpqceunfi sa rly6lrHax 0-100 ru [8]. Tarue
r.r3MeHeHr.rq ce ricttr.recroro pe)KuMa yKa3brBalor Ha
Bo3HuKHoBeHue e 1990 r .  H pa3Br, r r re s  l99 l -1992 r r .
o6unrpnoft o6n acril Ko HcoJ'rr4Aaquu [3 ] rpe r{Myqecr-
BeHHo Ha IO)KHO-KaMLrarcKoM yrracrKe cericrrlooo-
KaJr bHori 3oH br. 06r acrl KoHcoJr utr aur{r{ rrpr.rM bI KaJI a

K Tepp[Topulr flerponaBJroBcKoro noJrr.rroHa c rora,
BOCTOKa r{ CeBepO-BOCTOKa r.r XapaKTepU3OBaJraCb rro-
HLIXeHHbTMI CeIiCMUqeCKIIMr.r SHepfOBr,rAeJIeHUeM II
TpeulrrHoo6pa3oBaHr4eM. Pageurue 06racru KoHco-
JrrlAarlr{u Ha HeKoropoM 3TaIIe (co BTopou noJloBr{Hbr
199 I r.) corpoBo)KAairocb ynpyrnM c)KarlreM repprr-
TOpHrr rroJrrrfoHa n pa3BrrTHeM ArrJraTaHcr[r B BoAoHa-
CbIII{eHHbIX nopo,qax CpaBHl.ITeJ'IbHo r,ly6Oxlrx \r
rr3oJrr.rpoBaHHbrx BoAoHocHbrx foplr3oHToB B Teqe-
Hrre HecKoJrbKr.rx Mecruee. Taxor? aKT Mor 6rrrb err-
3BaH yBeJrrrqeHHeM Hanpfl)KeHHofo cocroflHrrr cpeAbr
Ha fpaHrrqe o6,'racru KoHcoJruAarluu e ceiicvoQo-
KaJIbHori 3oHe tl [prIMbr Karcrqr{x KoHTr,IHeHTaJrr,H bIX
panoHoB r{ [peArrrecTBoBaJI Bo3HLIKHOBeHI{IO OAHO|O
(2) m6o ceprrrr (2J.) wrnunblx 3eMnerpqceunii.

3elrlerplce Hufl. 3 n 4 npou:oru,r 14 Bo BpeMr orHo-
crrreJr bHori cericMnqecKoii aKTn Br.r3aLIu u u yBer[qe-
Huq qucra 3eMJrerprceHuli s rpeAeJrax cericMoQo-
KaJrbHori 3oHbr. Becrua c,'ra6oe npotBneHrre aHoMa-
mru B pexrrMe rroA3eMHbIX BOA rlepeA 3TI{MH
3eMJrerpfl ceHH{Mu yKa3blBaeT Ha noHH)KeHHe Hanpfl -

)KeHHO|O COCTOqHU' CpeAbI B KOHTr{HeHTarLHbrX
panoHax. Bbr3BaHHofo pa3pvueHrreM KoHcoJrr{Ar{po-
BaHHOii O6;raCru n vMeHbureHr,reM cBfl3Hocru (cqen-
,1eHi l f  )  ee orAenbHF,tx  par ioHoB.

Taxuu o6pa:orrr. Ha ocHoBaHr.rr4 AaHHbrx KoM-
rrneKcHbrx Ha6,'rroAeHHri, cepur rt3 Tpex cr.rJrbHbrx
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3eMrerpqcelnuir 1992-1993 rr. 6sr,ra o6yc,roBrleHa, B
nepByro oqepeAr,. pa3BrrTlreM rr pa3pyueHr.reM 06-
rxr{pHoii ooracru KoHconrrAar{Hr4 B rrpeAeJrax ceric-
Mo+oKarbHoir 3oHbr, npocrpaHcrBeHHo coBrraAaro-
qel;i c o6racrbro ceficMu.recKoro 3arI{rurq s Asa-
quHcKoM 3aJrrrBe l.r na lo><nofi Kauqarxe. llplr erolr
3eMJrerprceHue 2 npo[3oruJro B 3KcrpeMaJrr,Hoir Ha-
qaJrbHor:i cra1lrl:n rpoqecca pa3pyueHr{q, a 3eMnerpr-
ceHr{r 3 u 4 - Ha 3aKJrroqrrreJrr,Hoii craA}rrr.

flpocrpaHcrBeHHoe noJro>KeHrre aHoMaJrr.rrr ceric-
Mr,rqecKofo 3aTrilnbfl nepeA 3eMreTpqceH[eM
06. 10. 1987 r. AeraJrbHo He u3yr{arocr. Ho ro noBeAe-
nuro Qynrquft RTL(I) n N(0 rvro)KHo npeAroJro)<rrrb,
qro reo[uHaMllqecKar o6cranosra nepeA 3Tr.rM 3eM-
JrerprceH[eM 6bIlra 6,ru:ra K o6craHoBKe, npeAue-
crBoBaBueii 3eMrrerprcenuro 02.03.1992 r. (2), Ho s
MeHbruHX rrpocrpaHcrBeHHbrx Macrura6ax. fIo-eugu-
MOMy, Baprraqr4r4 HanpDKeHHofo cocroflHuq cpeAbr B
oKeaHuqecKrrx r{ B KoHTr{HeHTaJrbHbrx parloHax Kavr-
qarcKorl repexoAHoii 30Hbr [epeg 3eMJrerprce Hvrrv.la
06.10.1987 r. u 02.03.1992 r. 3Har{rrrerbHo npeBbr-
rxaJrr.r cooTBeTcTByroxlrre rr3MeHeHrrt nepeA 3eMJre-
TpqceHnflMr.l 1993 r.

Bsrnoqu. l. O6Hapy>reHbr 3QQeKrbr cr{HxpoHr{-
3arlr{u B r43MeHeHr,rqx [apaMeTpoB ceircMr.rqecKofo
pe)Kr{Ma Kal\,r.{arcxori cericuoQoKaJrbHori 3oHbr, na-
paMerpoB pe>Kr.rMa rroA3eMHblx eoA (yposufl BoAbr B
rry6orol:i cKBaxr.rHe, xuMHqecKoro cocraBa repMo-
Mr{HepanbHbtx [oA3eMHurx eoA) r,r rop[l3oHTaJrbHbrx

Ae$opMarlr4ri s re.reHr.re 2-9 v'ec nepeA 3eMJrerprce-
HrrqMr{  06.10.1987,  02.03.1992 u l3 . l  1 .1993 r .  TaKan
cr4HxpoHr43ar{nr yKa3brBaeT Ha Snu3oAuqecKoe (Bpe-
MeHHOe) yCUneHUe cBr3U Me)KAy rr3MeHeHrrflMr HA-
rpq)KeHHo-AesopMnpoBaHHofo cocroflHr.lr cpeAbr B
cericMoQoKaJrbHorl 3oHe r{ B BepxHr,rx ropr{3oHTax
eevHotir Kopbr KoHTr{HeHTaJr[,Hofi Kau.rarKr.

Haupn><eHHoe cocroflHr4e cpegbr e npege:rax fle-
TporraBnoBcKof o IIoJt I,If oHa rr Bo3HrrKHoBeHI{e cuJlb-
Hbrx 3eMJrerpaceuuri 1992-1993 rr. KoHrpoJrupoBa-
Jrocb pa3Brlrr4eM n pa3pyneHr{eM oolxupHori o6,rac-
TH KOHCOJruAarInr{ Ha [oX<nO-KaMqaTCKOM yqaCTKe
cer:rcr..ro$oraJrbHori 3oHbr. Srcrper.nalbHoe cocror-
Hr{e B pa3Br.rrr.rr{ o6nacTrr KoHcoJil{Aar-lun, npeArxecr-
Byroqee ee pa3pyueHr,rro [r Bo3Hr.lKHoBeHrlro cr,lJ'rb-
Hbrx 3eMJreTprceHxI,I, xapaKTepr{3verca ynpyfr.rM fo-
pH3OHTaJ'rbHbrM C)KaTHeM TeppHTOpUU, pa3Br,rTr,{eM

ArrnaTaHcr,rr{ B BoAoHacbruleHHbrx flopoAax r,r aHo-
MAJI bHbI MI'I H3MCHC HIIAMI,T TUAPOICOXI,IMI{qECKIX IIA-

paN{erpoB pe)Kr.rMa rroA3eMHbrx BoA.

2. Aua:rH: npocrpaHcrBeHHo-BpeMeHHbrx Bapna-
rprri cericunvHocrrr, AeQopMarluii u u:ueuenrart napa-
MerpoB pe>KuMa rroA3eMHbrx Bo,q [o3BoJrr{eT paccMar-
prrBaTb Bo3Mo)KHbre cr{eHaprru ($eHorrleHonon{qecKr.re
rlogeru) pa3Brrrur coBpeMeHHbrx reoAuHaMuqecKr.rx
flpoqeccoB B npeAenax KaN.r.{arcroii '3oHsr rrepexoAa
KOHTnHeHT--OKeaH. COnpDKeHHbrx C BO3Hl,rKHOBeHrreM
fl1J'r bH br x'Je Mncrptcc H u Il.
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Precursory Processes before Large (M > 6.6) Earthquakes in Kamchatka
for 1987-1993 Based on Long-continued Multidisciplinary Observations

G. N. Kopylova, Yu. K. Serafimova
Kamchotkan Experimentcrl and Methodical Seismological Team, Geophvsical Service. Rttssittn Acttdemy of Sciences.

P e t ro pen, ktv s k- Kamc hat s kii, 6 I 3 00 6, Rus s i a

Synchronous variations of ground water behavior, seismicity and lateral ground deformation were fottnd to oc-
cur 6-9 months before the 1010611987 Ms = 6.6 and 3lj2ll992 Ms - 7. I earthquakes based on an analysis of
long-continued seismological. ground water level and chemistry, and geodimeter observations. These earth-
quakes had been preceded by extensive areas of seismicity quiescence appearing within the Benioff seismic
zone. Practically no synchronous changes in seismicity panmeters. ground water behavior and lateral ground
deformation were observed before the 6/08/1993 Ms = 7.4 and ll/13/1993 Ms = 7. I earthquakes which oc-
curred during a seismicity increase. We discuss a phenomenological model which relates stress changes in the
Benioff zone to those in the upper cmst of inland Kamchatka, the basic idea being the development and failure
of a consolidation area in the southem Kamchatka part of the Benioff zone. Strong earthquakes, as well as pre-
ceding compression and ground water changes. pinpoint extreme cases in the development and failure of a con-
solidation area.
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