BYJIKAHOJIOTHA U CEMCMOJIOTHA, 2008, Mo 5, c. 1-19

YK 551.24+528.2/3

AJE®OPMAILINNA, CBA3AHHBIE C CUJIBHBIM (M = 6.9)
SEMIIETPACEHHMEM, ITPOPBIBOM MAITM 1N NU3BEPXKEHMUAMUA
B KAPBIMCKOM BYJIKAHUYECKOM HEHTPE B 1996-200S5 rr.

© 2008 r. M. A. Marycekun!, C. A. ®enoros!, B. E. JleBun? , B. ®. Baxrnapos’

! Hnemumym eyaxanonozuu u ceiicmonozuu JJBO PAH, ITemponasaoeck-Kamuamckuii, 683006
2Kamuwamexuil puauan Teogpuauyeckoii caymovi
PAH, Ilemponasaosck-Kamuamcrkuii, 683006
IMocrynuna B pepakuuro 25.12.2007 r.

C 1enbto u3yueHust AepopMalOHHBIX IPOLIECCOB BO BceM KapbIMCKOM BYJIKaHUYECKOM LIEHTPE 1 OKOJIO Ha-
XOfISILIErocsl B HEM fieticTByromiero BynkaHa Kapbivcknit (KamuaTtka) B 1971-1988 1. Obl11a cO3aHa ceTh B3a-
HMOCBSI3aHHBIX I€OfIe3MYECKIX IYHKTOB. B pe3ynbTaTe MHOropa3oBbIX TOBTOPHBIX M3MEPEHUIA B 3TOH CETHU 11O-
JIy9eHbI KOJIMIECTBEHHbIE XapaKTEPUCTHKA Ae(hOPMAIOHHBIX IPOLIECCOB, CBSI3AHHBIX CO CIIEAYIOIINMA SIBJIC-
HUSIMU: U3Bep:KeHue BynkaHa KapbiMckuil B nepuopsl 1976-1982 rr., 01.01.1996-2005 rr. (u3Bep:KeHHE €ro
MIPOAOITKAETCS 1o HacTosiee Bpemsi, peBpaib 2008 r.); mpopbi 02.01.1996 r. 6a3anbToB Ha iHEe KapsiMckoro
o3epa B Kanbjepe ByJikaHa Akafemun Hayk, canraBilerocs yraciimMm, 1 ocleioBasliiee 3a HuM (ppeaTomMar-
MaTH4YeCKOe WM3BEpXKEHHE, KOTOpOe MIMIOCH NMPAMEPHO OfHHM CYTKHW; cHibHOe, M = 6.9, 3emieTpsiceHne
01.01.1996 r. B 21 4 57 MuH KaM4aTCcKOro BpeMeH: B KapbIMCKOM ByJIKaHUYECKOM IIEHTpe Ha Iimyouse ~10 k.
B cratse paccMaTpuBaroTCsl B3aMMOCBS3h Aie(hOpManuil 3€MHOW MOBEPXHOCTH C BYJIKAHHMUIECKOH JCSITEIIHHO-
CTBIO 1 Ha3BaHHBIMH OfHOBPEMEHHBIMI YHUKAIBHBIMU SIBJICHUSIMH, IX MEXaHWU3M I10 T€0I€3MYECKUM JaHHbIM.

BBEIJEHUE

KapbiMckuii ByJIKAaHMYECKUI LEHTP, UMEFOIUI
pa3mepsl 40 X 60 KM, pacnoJIOXeH B CpEHEN JacTh
aKTUBHOW BOCTOYHOM ByJIKaHWYECKON 30HbI KaMuaT-
KU npuMepHO B 120 KM K ceBepo-BOCTOKY OT T. Ilet-
ponasnoBck-Kamuarckuil. B HeM Haxopsarces 19 Byn-
KaHMYECKUX TOCTPOEK, [ABa M3 KOTOPBIX SBISIFOTCS
HbIHE JieficTByrommMu Byakanamu I, 11, (puc.1) [4, 16].

Bynkan KapbIMCKuil OfMH M3 CaMbIX aKTUBHBIX
BysnkaHoB Kamuatku B XX B. [4]. Ero u3BepxkeHus,
KakK MPaBUII0, ObLIN MPOIOIKATEILHBIMU W IPOUCXO-
muna B nepuoasl 1911-1912, 1920-x rr., 1934-1947,
1952-1966, 19701982 rr. [4, 19, 21]. O6bEM U3BEP-
SKEHHOW JIaBbI B MOCNEHUE TPU TNepruofia ObII COOT-
sercrBenHo 0.020 kv, 0.056 kv [3], 0.122 km? [14].
OuepennHoe ero u3Bepxkenue Hayanoch 02.01.1996 r.
W C TIepepbIBaMU MMPOJOIKAETCS IO HACTOSIIETO Bpe-
MeHH (pespainb 2008 r.). OgHako Ha 3TOT pa3 B Hava-
Jie U3BEP3KEHMSI MPOU3OIILIIN YHUKATbHBIE COOBITHSI.

3a HeCKOJIbKO YacoB /10 Hauasa N3BEP>KeHus ByJIKa-
Ha Kapbivckuii B KapbIMCKOM BYJIKAHMYECKOM LIEHTPE
01.01.1996 r. mpom3zomuo 3emnerpsicenre ¢ M = 6.9 ¢
riyouHoi oyara ~10 kum [2, 20, 22]. 3emnerpsicenne Ta-
KOI1 cunbl He HAOIIOAANIOCh B BYJIKAHWYECKOM MOsice
Kamuarku B Teuenue npeppipymux 50 jeT ¢ Havana
celicMOJIOrnYecKuX HaOJTtoieH!u! Ha BysikaHax Kamuar-
ku. 02.01.1996 r. npumepHo yepe3 12 4 nmocie Havasna
u3BepxKeHus Byinkana Kapbeimckuil Ha paccTosiaim 6 KM
OT HEro IpOoU30ILLIO NOABOAHOE (hpeaToMarMaTuye-
ckoe u3BepxkeHue B KapbIMCKOM 03epe, pacrnonoxkeH-
HOM B KaJIb[IEpE€ CUMTABIIETOCs MOTYXIIAM BYyJKaHA

Axapnemnn Hayk, KOTOpoe [JIMIOCH MEHEE CyTOK
[15, 20].

B KapbiMckoM LieHTpe Ha paccrostHud 17 kM ot Ka-
PBIMCKOTO ByJIKaHa HAaXONUTCS €le OfUH AEUCTBYIO-
it BysikaH — Manbiit Cemstumk (puc. 1). B ero kpatepe
HAaXOJUTCS CWJIBHO MUHEPAIN30BAHHOE 03€PO0, IJE TEM-
neparypa paccona Mensietcst ot 0 go 40°C, no-BugmMo-
My, B 3aBHCHUMOCTH OT IIPOLIECCOB, MPOUCXOJAIINX B
ONIU3MOBEPXHOCTHOM MarmMaTudeckoMm ouare [17]. B
1996-2006 rr. 3pyNTHBHOM aKTUBHOCTH Ha BYJIKaHE HE
HaOJIFOJAIIOCE.

B nenTpanbroiil yactu KapbIMCKOro ByJIKaHU4€ECKO-
IO JEHTPA 3MU30{TYECKH IPOUCXOSAT POU BYJIKAHOTEK-
TOHUYECKHX 3eMJIETPSICEHNMI], B HACTOSIILIEE BPEMSI 3TOT
PalioH SIBIISIETCS OJHUM 13 HanOoJiee aKTHBHBIX 3BEHBEB
Kypuno-KamuaTckoro ByiakaHudeckoro nosica [2, 19].

HccnenoBanusi fepopMaryii 3eMHOM TOBEPXHOCTH B
3TOM LIEHTPE, HallpaBJIEHHbIE HA W3yYEHNE COBPEMEH-
HBIX JBIDKEHHI, CTPOEHHS KOpPbI, MarMaTHUECKUX W
BYJIKAHMYECKHX IPOLECCOB B HEW (BHEAPEHUE MArM B
CIJIOM 3€MHOH KOphbI, 00pa30BaHue MarMaTU4eCKuX O0va-
T'OB 1 HX [NTyOUHbI, MEXaHN3M BYJIKAaHUIECKHUX N3BEPKe-
HUIi1) ¥ IPOTHO3 M3BEepsKeHMi1, ObUM HAa4YaThl B 1971 T.
HMucturyrom Bynkanosoruu (MB) [IBHLI AH CCCP
BOMM3M JeiicTByroniero ByjkaHa KapbeiMckuil, a B
1975r. — ]lanbHEBOCTOUHBIM a3POreofie3nIecKuM
npeanpusatueM (OB AI'TI) ®enepanbHoil ciy>KObI reo-
pe3un u Kaprorpadguu PO Ha Beeil mnowmanu Kapbiv-
ckoro BynkaHmdeckoro rnentpa [13]. C 1972 mo 2005 rr.
MOYTH €XKETOJIHbIE TeOofie3uuecKre W3MEPEHHs Jie-
¢opManuil 3eMHOI NOBEPXHOCTU BOMIU3H ByJkaHa Ka-
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p. Cemauuk

BIK. Akanemun Hayk

Puc. 1. Cxema reofesnyeckux padboT B KapbIMCKOM ByJIKaHUYECKOM LIEHTpPE. / — CTOPOHBI JTMHEHHO-YTITIOBOH TPUAHTYJISIUH;
2 — IVHAN BBICOKOTOYHOTO HUBEINpOBaHus; 3 — fieficTByromue crpatoByiakanel: I — Kapeimckwnii; I — Manbii Cemsunk; 4 —
kanbfepbl ByikaHoB Kapeimckuii, Akagemun Hayk u [IBop (Ha Bpeske); 5 — noTtyxuue ByiaKanbl KapbIMckoii rpynmnsl (ud-
peI B kpyxkkax): III — [IBop, IV — Pasnatsrit, V — Kpaitanit, VI — Axagemnn Hayk u Ogro6okmuit, VII — Co6onuasrii, VIII —
Crynenuatsli 6actioH, IX — Cyxoit, X — [Ipu6pexnsiii JOxusb1i, XI — Crena, XII — ITpu6pexunit Cesepnbiit, XIII — Maccus-
Hblil, XIV — bepesosslit, XV — [lutmapa, XVI — beasukuna, XVII — XKynanosckue Bocrpsku.

peimckuii Benuck UB [IBHI AH CCCP - ]1BO PAH,
a HbIHE ero MPABONPEEMHNKOM — IHCTUTYTOM BYJIKa-
Honorun u cericmosiorun (MBuC) I1BO PAH (u3me-
pEeHUs He BBIMONHIUCH TONbKO B 1975, 1976, 1994,
2002 rr.). IB ATITI npousBoguno HaOMIOfCHUS Ha
miomann KapbhIMCKOTro BYJIKAHMYECKOTO I[EHTpa B
1975, 1977, 1981, 1983, 1988 rT., ¢ Ka>KAbIM pa3oM Ha-
palmBasi TEppUTOPHUIO ONpOCa.

PesynbraThl reofe3ndeckux W3MEpPEHUil BEPTH-
KaJIbHBbIX U TOPU30HTAIBHBIX COCTABIISIOIIMX Aedop-
Maluii 3€eMHOW MOBEpXHOCTH BOMM3u BynkaHa Ka-
pbIMcKkHl B iepuop 1972-1974 rr. n3noxens! B [10].
IIpu ux paccMoTpeHuu cllefilyeT IPUHUMATh BO BHUMA-
HUE TO, YTO MOTPEUIHOCTH ONPEAEIEHNS TOPU30H-
TAJIBHBIX MOABIDKEK MYHKTOB (MX B3aUMHOE CMeEIIle-
HHE TIpU PacCTOSHUSIX MeXAy HuMu 1-3 kM) Oblia He
ayuie +(1-3) x 107 D, rae D — paccrosinue MexXay
ITyHKTaMH B CAHTUMETpax.

W3mepenus B nepuop 1977-1988 rr. ¢ yueTom pe-

3ynbTaToB 3a 1972—-1974 rr. paccMOTpeHbI U 00CyK-
neHsl B [14].

PesynpraTel padot [IB AI'TI 8B KapsiMckoMm ByiI-
KaHM4eCKOM LieHTpe B nnepuop 1975-1988 rr., n n3me-
peHul BONKU3U BYJIKAHA, BHIIOIHEHHbBIX JIAOOPATOPU-
eit reope3uu UB [IBO PAH B nepuop 1972-1991 rr.,
U UX CBA3b C aKTUBHOCTBIO ByJkaHa KapbeimMckuil m
CECMUYHOCTBIO pailoHa npuBoasTes B [13].

Ha ocHOBaHNM JaHHBIX O TOPU30HTAIIBLHBIX COCTaB-
JArONWMX AedopMaluii 3eMHOI MOBepxXHOCTH B KapbiM-
CKOM BYJIKAHMYECKOM IieHTpe B nepuop, 1975-1988 rr.
Ha turomiagu npuMepHo 30 X 50 kum [13] C.A. deporo-
BbIM ObUIN ONPENIENICHBI MOIOKEHNE U CPEeHsIs M1yOu-
Ha IIEHTPa [AaBJICHUS] B MarMaTHIECKOM ovare, paBHast
18.3+0.8 xm [20]. LleHTpHI ArsTaTanuii 3eMHOH TOBEPX-
HOCTHU B 00JIacTH pajuyca 15 KM, KOoTopble Habitofa-
mack B 1975-1977, 1977-1981,1981-1983 u 1983—
1988 rr., pacnojarajiuch BAOJb JIMHUU JTMHOW 3 KM
MeKny BynkaHamu Akamemun Hayk m Kapbimckuii B
TOM Mecte, rae nospxee, 01-02.01.1996 r. npouzonuu
MPOpPBIB 6a3aJLTOB 1O HOBOH MUTAIOIIEN TpeIIuHe U
nocsefyollee NOABOIHOE n3BepkeHne B KaprmmckoM
o3epe.
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B 1992, 1993, 1995 rr. HaOmromeHusI 3a MOABIKKAMEI
3eMHOI TOBEPXHOCTH ObLIN MPOAOIIKEHBI JabopaTo-
puei reope3un V1B, HO Ha 3HAYNTEILHO MEHBLIIEN TEP-
puTOpuM BOJIM3W BYJIKAHA. 3aMETHM, YTO HAYMHAS C
1986 1., B CBSI31 C ITOSIBJIEHUEM BLICOKOTOYHOM I€0/I€3H-
YecKOH ammapaTypbl, HOTPEIIHOCTh ONpeleNIeHNs To-
PU3OHTANBLHBIX JilehOpMaliil PE3KO YMEHBIIWIACh U
crana He xyxke +2 X 10° D.

Hedopmanyu BO6au3u Bysnkana KapsiMckuil 1 HOBO-
ro 3pynTUBHOrO IeHTpa B KapbIMcKOM o3epe, u3Me-
peHsble cpa3y nocne coobrtuit 01-02.01.1996 1. B Kanb-
nepe BysnkaHa Akagemuu Hayk, npusenensl B [12].

ITo3:xe ypanoch NONy4YUTh JaHHbIE O TOPU30OHTAIIb-
HBIX MOJBMKKAX HA 3HAYUTENILHO OOJIbIIEH TEPPUTO-
pun — 40 X 45 KM. DT CBEJIeHNs B OYEHb C3KaTOM BHJIE
nipuBefieHbI B [11]. OHl MOTyT OBITH UCTIONB30BaHbI IS
YTOYHEHHUSI MOJIEJIEV ICTOYHUKOB IaBieHUs [7].

HccnenoBanust yHUKaIbHBIX IPUPOIHBIX SIBIECHUN —
OJTHOBPEMEHHbIX U3BEP3KEeHUI ByIKaHOB KapbiMckuit
U B KaJnbfiepe ByJkaHa Akagemuu Hayk, cBI3aHHBIX C
HUMH TOCTBYJIKAHUYECKUX INPOIECCOB, MPOBOUINCH
B JIBO PAH c camoro ux Hauyamna [15, 20]. 1151 BbI-
[IOJIHEHUSI 9TUX MCCIEOBaHMWi Oblia OpraHuM30BaHa
komiutiekcHas Kapsimckas akcneguiuss MUB [1BO
PAH B cocTtase 4-X NOJIEBBIX OTPSAOB: BYJIKAHOIOTH-
YECKOro, TeOfie3NYecKOro, OHMOTHPOXIMUYECKOTO,
CTPYKTypHO-reosiorndeckoro. HayuHbIM pyKoBoOam-
TelieM aKkcnenuuu 061 akageMuk C.A. degorTos, Ha-
YaJIbHUKOM 3Kkcneguuun — M. A. MarycbkuH.

B 1996-2005 rr. KOMIUIEKCHBIE UCCIEOBAaHNS YHU-
KaJIbHbIX U3BEPKEHMI ByJIKaHOB Akanemun Hayk u
KapbiMckwii, cBI3aHHBIX C HUIMU IPOLECCOB U UX BIIH-
SHHAS HAa OKPYKAIOLIYIO CPEAy CTald BO3MOXKHBIMHU
Onarofapsi BECOMOM NOAJIEPKKE MO Psiiy IpOrpaMM U
npoekToB oT Munnayku P®, PAH, PODU u npyrux.

Munnayku — Munnpomuayku PP noppep:kusano
cleyrolme padoThl ¥ MPoeKThI: B 19962002 rr. — pa-
60T1bI 10 Teme “HcciieqoBanue U3BepKEHUN ByJIKaHa
Axanemun Hayk 1 KapbiMcKOro ByJiKaHa, CBsI3aHHBIX
C HUMH TeOJIOTUYECKUX, TeO0(PU3NIECKUX U T€OXIUMHU-
YECKUX MPOLECCOB U UX BIUSHMS HA OKPYXKAIOIIYIO
cpeny” (pacnopsckenmss Ne 0261, 477¢h, 1457,
175¢, 723¢, 1447¢, 2037¢, 10.900/43-419,
06.900/43-182); B 1997-1998 rT. — o npoekTy “Bkian
NENCTBYIOILIMX BYJKAHOB B IIPOLECChl H3MEHEHUS IIPU-
POAHON cpefibl, POTHO3 U3BEPXKEHNI BYJIKAHOB , TTOfI-
npoekT 1.2.1., THTII Ne 16 “I'no6anbHble U3MEHEHUS
MPUPOAHON cpenbl u Kiaumarta’; B 1999-2004 rr. — mo
npoekty “CrexkeHne 3a ByJKaHaMHU, IPOTHO3 U UCCIIe-
[OBaHUE W3BEPXKEHUI U UX BO3ACHCTBHE HA OKpYXKato-
1gyro cpeny”’, mpoekT 1.2.1., mogmporpamma “I'mobans-
HbIE U3MEHEHNs PUPOHON cpefibl U KiauMara” MuH-
npoMHayku P®. ITognepkka Munnayku P® B 1996—
2004 rr. ObLy1a OKa3aHa MO MOPYYEHUIO MAHICTPA aKa-
nemuka M.IT. Kuprmmynukosa.

B 2003-2005 rr. B pamkax [Iporpammsbl ¢pyHpma-
MeHTaJbHBIX nccnenoannil [Ipesuguyma PAH Ne 13
“N3meHeHne OKpyxXKaroled cpefibl U KIuMaTa: Opu-
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PpOnHbIE KaTacTpO(bl” BBHIMOIHSIICS OOJBIION MPOEKT
“U3BepkeHus BynKaHOB KaMuaTku: MarmMaTuieckoe
MUTaHUE, MEXaHW3M, pPa3BUTHE, MPOAYKTHI, CBSI3aH-
HbI€ POIIECChl, ONACHOCTh U BO3[ICHICTBHE HA OKPY3Ka-
roryto cpeny’” (mpoekt [IBO PAH Ne 03-1-0-08-006).

Boemonssamucy Takke MnpoekTsl PPPM 95-05-
79003, 96-05-66243 u fip.

PykoBopgurenem Ha3BaHHbIX MNPOEKTOB 1996—
2005 rr. 6611 akagemuk C.A. ®enoroB. bonbimmm paz-
IeJIOM Ha3BaHHBIX NPOEKTOB ObLIN Te0fe3NIecKue uc-
CIIEIOBAHMSL.

N3Bepxenne BynkaHa KapbIMCKUA ITpOfoOJIKa-
JIOCh B NEPUOJ] MOATOTOBKHM MpeiaraeMoi myosnKa-
uuu (Hog0ps 2007 r.). B 2007 r. Beauch NOBTOPHbBIE
reofie3u4ecKre U3MEePEHNs C ENbO 0JIyYeHUs KOIU-
YECTBEHHBIX XapaKTEPUCTHK O AepopManusx 3eMHOM
MMOBEPXHOCTH BOJIM3H HETO.

B pa6ore 0600111a10TCs BHIBOJIBI MPEXKHNX T€OAE3U-
yeckux uccaegoBanuit 1972-1995 rr., pazpen 1. Ilo-
IPOOHO W3TIATAFOTCS PE3yIbTaThI M3MepeHHni fiecpopma-
uwit B iepuop; 1997-2005 rr. Bokpyr KapbiMckoro ByJI-
KaHa ¥ B paiioHe npopsiBa 6a3ansToB 01-02.01.1996 r.
B Kanbaepe Akanemun Hayk, a Takke Ha Oonblieil ya-
crn, 40 X 45 kM, otnanu KapbIMCKOro ByJIKaHIYECKO-
ro IeHTpa BOKPYT HUX, pa3fensl 2 n 3. Ha ocHoBaHum
reofIe3UUEeCKNX, a TAKXKE CEHCMOJIOIMYECKUX U BYJIKa-
HOJIOTMYECKUX JJAHHBIX PACCMaTPUBAETCSI MEXaHU3M Ofl-
HoBpeMeHHbIX u3BepxkeHuii 01-02.01.1996 r., ocoGen-
HOCTH BYJIKQHUYECKOW JESITEILHOCTH M CBS3aHHBIX C
Hell siBneHnii B KapbIMCKOM BYJIKAHUYECKOM LEHTPE,
paspen 4.

1. IE®OPMALIMM 3BEMHOM ITIOBEPXHOCTHU
B KAPBIMCKOM BYJIKAHNYECKOM
HOEHTPE B 1972-1995 I'T. I10 JTAHHBLIM
MHCTPYMEHTAIJIBHBIX M3MEPEHUN

K nayany reope3nyeckux ucciegoBanuii B 1972 r.
BysikaH KapbIMckuil HAXOUIICS B OUEPETHON CTaTuN
SPYITUBHON aKTUBHOCTH, KOTOpasi Havyaiach B Mae
1970 r. u 3akoHuunnack B fiekabpe 1982 r. [4, 19, 21].

OcHOBHBIE BBIBOALI O nmedhopMaIysix 3eMHOU TO-
BepxHOCTH B KapbhIMCKOM BYJIKaHUYECKOM IIEHTPE Ha
rwromaan 30 X 50 KM 1O JaHHBIM AUCKPETHBIX T€0fIe3U-
YECKUX U3MEPEHUH, BHIMONIHEHHBIX B 1972-1995 ., 3a-
KITFOYAIIUCH B CIIEAYIOIIIEM.

1. B KapbIMcKkoM BynKaHMYECKOM LeHTpe (puc. 1)
npeoOnafganu fedopMaiy pacTsKEHNS MPEeUMYIe-
CTBEHHO 110 HaIPaBJIEHHIO NIEPIEHAUKYISIPHOMY K OCH
Kypuno-Kamuatckoil ceficMooKanbHOIL 30HbI U BYJI-
KaHW4Yeckoro nosica. Oco00 3Ha4YMMBIE PaACTSIKEHUS
ITPOUCXONMIINA BO BPEMsI POEB BYJIKAHOTEKTOHUYECKUX
3emieTpsicenuii [13].

2. Makcumaibhbie (o 5 X 107 B rojr) medpopmaruu
pactsekenust B iepuop 1975-1988 rr. mpoucxopunu B
LEHTPE BYJIKaHUYECKOH CTPYKTYpHI B 7—15 KM I0KHEE
BynkaHa Kapeimckuii [13].
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3. l'eoMeTpuyeckuil HEHTP MaKCUMaIbHBIX TOPH-
30HTaJIbHBIX fedopmanuii B nepuop 1975-1988 rr.
MPaKTUIECKN COBNAJ C OYAYIIUM IIEHTPOM NpOpbIBa
0a3anbTOBOl Marmbl Ha gHe KapwiMckoro osepa
02.01.1996 r. [20].

Exeronnbie reope3udeckue usMmepeHus 1972—
1995 rr., BHIOHEHHBIE BONMNA3M IECTBYIOIIETO BYJI-
kaHa KapbiMckuil Ha mutomagu npuMepHo 5 X 10 kM,
fosiee JETANIBHO XapaKTEPU30BaIU OTHOCUTEIbHbIE
necopManiuil 3eMHON MOBEPXHOCTH, CBA3aHHbBIE C U3-
BepxkeHueM ByikaHa [11, 13]. Onu umenu cnepyromue
OCOOCHHOCTH.

1. B nepuop ¢ 1972 no 1995 rr. npou3souuio oo1ee
OTHOCHTEJILHOE TOrpykeHue Iwiomanu (~40 km?),
BKJTFOUaromied BysikaH KapbiMckuit. OHO, HO-BUTUMO-
My, TIPOUCXOIIIO CHMMETPUYHO OTHOCHUTEIIBHO Kpa-
Tepa ByJIKaHa B MpefieiaXx ero Kaiupaepsl. [Ipnm Takom
ponyiieHna o0beM Mmpocefianus 3a 23 rofia COCTaBsIeT
okoino 0.057 kv [11].

2. DpynTUBHAA AESATEIBHOCTH KaphIMCKOTO BYII-
kaHa 1970-1982 rr. compoBoxfjanach MPOAOTKU-
TEJbHBIMU KOJeOaHuIMU OT 5 10 20 MM ypOBHS 3€M-
HOH MOBEPXHOCTH Y MOJIHOXKUS €ero KoHyca Ha (poHe
OTHOCUTEJILHOTO OOIIEro NMpOoCefaHus 3eMHOM IIO-
BEPXHOCTH B Ipefienax Kansaepsl [11].

3. ITone BepTUKAJILHBIX IOABIKEK BOJIU3M ByJIKaHA
KapbiMckuit, HabmrogaeMoe Ha paccTOSTHUM OT €ro Kpa-
Tepa B npefienax 1.7-3.5 kM B nepuon 1972-1995 rr.,
YIOBJIETBOPUTENBHO OOBSACHSIIOCH JIIOOBIM H30MET-
PUYHBIM WM OCECUMMETPHYHBIM MCTOYHHUKOM JIaBJie-
HMSI TIO/T BYJIKAHOM, BEPXHSIsl TPaHULia KOTOPOro He OJ11-
ke 1.5 KM oT moBepxHOCTH 3emitn [14].

4. B TpONCXOXJIEHNH TOPU3OHTAIBHBIX fiechopma-
1uii pactsekeHust BOm3u ByiakaHa KapbiMckuii, Ha pac-
CTOSIHUM OT 3 710 4 KM OT €ro BEpILIUHBI, TPYAHO Bbljie-
JIUTH [1aBHYIO NpuauHy. [To-BUinMOMYy, OHM CBSI3aHbI, B
NEPBYIO OYEpENb, C Oosiee OOLIMM MPOLECCOM — TEKTO-
HIUYECKUMH JIBIKEHMSIMH, OXBaThIBaroluMu Bocrou-
HbII ByJKaHW4yeckuil nosic KamyaTku, ¥, BO BTOPYIO
o4Yepefb, — C U3MEHEHMSIMH HaNpsDKEHWI B MarMaTuye-
CKOMl MUTAIOIIEH CHCTEME BYJIKAHA W POSIMH MECTHBIX
KOPOBBIX 3eMJIETPSICCHUN. VI3BEpKEHUS C U3IIUSTHUSMU
naBbl B 1976, 1979, 1980 rr. nporcxoaiv B IEPUOH, KO-
rga HaOMIOAJIoOCh PACTSKEHWE 3€MHOW MOBEPXHOCTH
IPUMEPHO €O cKOpOcThio 1.5 X 107°. B TO e Bpemsi B
nepuop 1989—1995 rr., Korma ByJKaH HaXOWIICS B TO-
Koe, iepef] HoBbIM n3BepzkeHneM 19962007 rT., Ha ero
FOTO-BOCTOYHOM TIOJHOXKBE, BKIIIOYAsl pafioH BBIXOfA
TOpsTYMX MCTOYHUKOB BOJIM3U OT UCTOKa pekn Kapbim-
ckasg u3 KapbiMckoro o3epa (puc. 1, BcTaBka), IPOKUCXO-
WO PAaKTHYECKU BCECTOPOHHEE PACTSKEHNE 3€MHOM
MOBEPXHOCTH C BJIBOE GOJIBILENR CKOPOCTHIO 3 X 107 B
rofi. TO MOTJIO OBITh TPU3HAKOM ITOCTYILIIEHUS] MarMbl
¢ ri1yOuH B nepucpepuyeckuii oyar Byiakasa [11, 13].

2. JE®@OPMAILIMU TTIOCJIE COBBITUN
01-02.01.1996 I'. B KAPEIMCKOM
BYJIKAHMNMYECKOM LHEHTPE
N B XOJIE M3BEPXKXEHNS BYJIKA
HA KAPBIMCKHU B 1996 T

[anuple 0 pedopMalusix 3eMHOH MOBEPXHOCTH,
MPOM3OLIEAIINX [OC]IEe Haydala W3BEpPXKEHUs BYyJKaHa
KapeiMckuil ¥ nocne npekpailieHus: U3BEPXKEHHS B
kanbaepe Akagemun Hayk 01-02.01.1996 r., npusepe-
HbI B [12] O gaHHBIM U3MepeHui B epuoy eBpas-
ceHTSI0pb 1996 r. BONMM3M 3THX 3PYNTUBHBIX IIEHTPOB HA
ypaneHuu He 6onee 2-8 kM. [Ipounsoineime ropuson-
TajbHbIe AehopMalii Ha CPABHUTENIBHO OOJIBILION TEp-
puTOpUM, NPUMEPHO Ha mowwaau 12 X 28 kM, npusepe-
HbI B [1]. CegyeT OTMETHTD psifi IPEALLIECTBYIOMIUX 00-
CTOSITENILCTB. Bo-nepBbIX, oOYepegHOEe W3BEpXKEHHE
ByJikaHa KappIMCKUil OXHMAAIOCh MO CEHCMUYECKUM
manabM. Cotpyaaukamu UIB [IBO PAH B.B. HBano-
BbIM 1 A.B. CropueycoM ObUI JaH €ro CpeHECPOUHbIT
mporao3 [5]. J[laHHbIe M3MEpEeHni BEPTUKANBHBIX TI0-
ABIDKEK Y TOHOXBSI KOHYCA, BBIIOJIHEHHBIX OCEHBIO
1995 r., He IPOTUBOPEUWII 3TOMY IIPOTHO3Y, TaK KakK
OHM CMEHWJIM CBOH 3HaK, T. €. OIyCKaHHE IOJHOXbS
CMEHWJIOCH Ha €ro BO3[IbIMaHNe. Bo-BTOpBIX, CHIIBHOE
3emnerpsiceHue ¢ M = 6.9 B KapbIMckoM BylKaHUue-
CKOM IIEHTpE HE OXKUJAIIOCh, TaK KaK TaKue 3eMJIeTpsi-
CeHMsI B ByJIKaHIYecKuX paiioHax Kamyarku He HaOmrO-
pamuck B Tedenue 50 neT. B-TpeThux, He ObLIO HaxKe
NPEIONIOXKEHUH O TOM, YTO B KaJIbAEPHOM O3€pe BYJI-
kaHa Akagemun Hayk, KOTOpBIii cunTancs yracimm, B
Ou3KOM OyAyIIeM MOKeT BO30OHOBUTLCS BYJIKAaHUYE-
CKasi JIesITeNIbHOCTb, HOJbeM 0a3aJIbTOB K ITOBEPXHOCTH
U TPOM3OUTH KPATKOBPEMEHHOE BYJIKAHMYECKOE W3-
BEpKEHME.

IToBTOpHBIE reofe3nyecKre U3MEPEHUs], BbIIOJ-
HEHHbIE B Nepuoyf, (eBpanb-ceHTa0pb 1996 r. nocne
9TUX COOBITHI, TOKA3aIl CIACAYIOIIUE TJIaBHbIE OCO-
OeHHOCTH fAedopMaluil, BO3HUKIINX IOCIE Hadajua
000HX U3BEPKEHUIA.

1. Ha MecTHOCTHM 00O3HAUYMiIach JIOKajJbHas 00-
JlacTh W3MEPEHHBIX MaKCHMAaNbHBIX JedopMaluii.
Ona HaxoguTCs MEXAY KallbepaMn ByJkaHOB Ka-
pbIMckuil 1 Akaemun Hayk, BEITSHYTa IO Hampas-
JIEHUIO ceBep-tor Ha =3.5 kM (puc. 1, BcTaBka), [12] .

2. B obmacti MakcMMambHBIX AeopManuil mpou30-
LIUTA pa3HOHAIPAaBJIEHHbIE TOPU30HTAIbHbIE MOABIKKH
[0 IIMPOTHOMY HAalpaBJICHUIO, HAaOObILIasi N3MEPEH-
Hasl BEJIMYMHA pacTssKEeHNs paBHa 2.3 M Ha Oase 3.6 K.
M3mepeHHast TOBTOPHBIM HUBEJNIMPOBAHNEM BeJIMYMHA
OTHOCHUTEJIBHOIO IpOcefjaHusl penepa 4, pacnoyioXKeH-
HOro B 1.5 KM K ceBepy OT LieHTpa IOfBOIHOIO U3BEp-
>xkeHus1, paBHa 0.80 M. bopTa 30HbI IpocejaHus] UCTIBITA-
71 HEOIMHAKOBBIH N0 aMIUIUTYAE MONBEM: 3anajHbIi
6opt Ha 60—70 cM, BocrouHblil — HAa 2030 cM [12].

3. Kpome cpaBHUTEIBHO HEOOINBIION TUIOMIAN
=1.5 X 2.5 kM, rnie fedpopMalyy pacTsoKEHUS IPEBBICH-
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T TpefiesT MPOYHOCTU TOPHBIX MOPOJ, W COMPOBOXK/A-
JIMCh BUAVIMBIME pa3pbiBaMu [8], BBISIBIIIACh OOIIMPHAS
0b67acTb pazMepoM =15 X 16 KM BOKpYyT HOBOTO 3pyI-
THUBHOTO ILIeHTpa B o3epe KapbIMckoe, Iie TOpH30H-
TajnpHble fAedopMaluil  PaCTSLKEHUS! MPEBBIIIAIOT
1 x 107, T'paHuipl pacnpocTpaHeHns Takux jedopma-
LM ¥ 3aKOHOMEPHOCTH UX 3aTyXaHWsl [10 Mepe yjaie-
HUS OT ONMIEHTPA CWJIBHOTO  3eMIICTPSICEHUSI
01.01.1996 r. u UEHTPOB U3BEPKEHNUI NPEACTOSIO BbI-
SICHUTH IIyTE€M IIPOJOJLKEHNUS M PACIIMPEHUs] NIOBTOP-
HBIX TeOfe3MUECKUX N3MEPEHNI Ha BCrO miomaps Ka-
PBIMCKOTr'O BYJIKAaHUYECKOTO 1ieHTpa [12].

B nanHOM paspgene Hajo JaTh MOSCHEHUS K CTaThe
1997 r. [12]. B Heit ObliM OKa3aHbl TOPU3OHTAIBHBIE
MOABHKKH, OIPETEIIEHHbIE OTHOCUTEIBHO IYHKTOB 38,
39, 40 (puc. 1, BcraBKa U pHcC. 2), pacloJOXKEHHbIX B
KaJlbepe MOTYXIIero ByJKaHa [IBOp M CUMTaBIIMXCA
HETIONBIKHBIMH (T10 TaHHBIM M3MEPEHNI B3aUMHOE T10-
JIOKEHUE UX B TEYEHHE MHOIUX JIET OCTaBAJIOCh IIpakK-
THUYECKUM HEM3MEHHBIM). Tak ObLIO CAelaHo ITOCKOJb-
Ky B TO BpeMs, HE OBbIJIO U3MEPEHMII Ha YHAICHHBIX
MyHKTaX, CBA3aHHBIX C CETBIO, PaCHOJIOKEHHBIX
BONM3M BynkaHa KapeiMmckuii. B mocnenyroriue ro-
IbI N3MEPEHNS ObUIH IPOU3BEJECHBI HA MHOTMX ITYHK-
TaxX, B TOM YHCJE 1 HA yJaJE€HHBIX, U MOSIBUIACh BO3-
MO3KHOCTb paccMaTpHUBATh MOJABUKKY OJIU3IIEKAIUX
K W3BEP>KEHNUSIM IYHKTOB OTHOCUTEJIBLHO Y aJEHHBIX.
B yacTHOCTH 1 OCTaTOYHO OOOCHOBAHHO B KAUECTBE
HEIIOMIBIKHOrO ObLI NPHUHAT NMYHKT 7 (puc. 1), 1 oT-
HOCHUTEJILHO HEro OIpEeNeHbl TOPU30HTAIbHbIE
CMEIEHNUsI BCeX OCTAJbHBIX, B TOM YHUCIE€ MYHKTOB,
pacnonoXeHHbIX BOMU3K BynkaHa KapbeiMckuii (puc.
2). Pe3ynbraThl, OpeACTaBIEHHbIE HA pUC. 2, SBISI-
I0TC Oojiee OOBEKTUBHBIMY, U IMEHHO HX CIEyeT
paccMaTpuUBaTh MPY MOCTEAYIOMNX HHTEPIIPETAIIX
NaHHBIX O TOPU3OHTAJBHBIX CMELIECHUSIX 3a MEPUON
oT 1989, 1990-1995 rr. mo 05.1996 .

B 19962006 rr. ¢ 1ebt0 onpeeaeHus MpoOnCcXOofis-
X ilepopMaliii 3eMHOM MMOBEPXHOCTHU B CBS3H C IPO-
posekatommmMcs ¢ 02.01.1996 r. n3BepKeHNEM ByJIKaHa
Kapbivmcknit u mponcxXoisiuMu 311eCh CeCMIYeCKIMU
MpolLeccaMy, a TakKXkKe JJIsl ONPEAEeNIeHUs] OCTaTOYHbIX
TOPHU30HTANIBHBIX iepopManuii Ha Beeil mromanu Ka-
PBIMCKOTO BYJIKQHWMYECKOTO IEHTPa OT YHMOMSHYTBIX
Bbl1Ie cunnbHOro 3emierpsicenns 01.01.1996 r. u nouru
OTHOBPEMEHHOTO HavaJla M3BEPsKEeHUI BYX BYJIKAHOB
OBLI BBITIOTHEHBI CIEAYIOIINE U3MEPEHUSL.

1. IToBTOpHBIE M3Mepenus 33 TUHUI BOIU3H U3BEP-
rarouerocst ByjakaHa KapbeiMckuil cBeTofaabHOMEpa-
MH C IOIPELIHOCTLIO He Gosiee +(2 MM + 1 X 107°D), re
D — pnuHa n3MepsieMoi JIMHUK B MWJIIIUMeETpax (puc. 1,
BCTaBKa).

2. IloBTOpHBIE HUBENUMpPOBaHUS | Kiacca BAOJb
3aMKHYTON 20-KHJIOMETPOBON Tpacchl C 3aJI0KEH-
HbIMH etie B 1971 1. u coxpanuBmmumucs 34 penepa-
mu (puc. 1, BcTaBka).
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Puc. 2. TopusonTanbHble gedopManuy 3eMHOH MOBEPX-
HocTH BOMM3M BynkaHa Kapbimckuit n Bokpyr KapbiM-
ckoro o3epa nociue m3Bepxkenui 01-02.01.1996 r. 3a me-
puogp ot 1989, 1990-1995 rr. o 05.1996 r., BEIYKMCIEHHBIE
OTHOCHUTEJILHO NyHKTa 7 1 HanpasneHus: 7-8 (puc. 1 ). 1 —
KpaTep B 03epe W HOBBII MOIYOCTPOB, 0Opa30BaBIIANCST
NP U3BEpXKEHNN; 2 — TPaHulbl KaJblep ByIKaHOB [IBop,
Kapeivcknit n Akagemun Hayk; 3 — HanpapieHue 1 Benu-
YMHA TOPU30HTANIBHBIX MOIBUKEK IIyHKTOB, UX MacIuTal u
HOMep IyHKTa; 4 — OTKpPbITas TpEeIMHa pacTsbKeHus (a),
IpefnoaraeMoe MpooIKeHIe TPELUHBI (6).

3. CoBmectHO ¢ KamuaTckim punmanom I'eocpusu-
yeckoll cinykObl PAH cnyrHukoseie GPS-nHaOmrone-
Hus Ha 21 myHKTax B padee co3ganHoit [1B AT'TI cienu-
aJM3MPOBAaHHON ceTH U3 27 MyHKTOB JIMHENHO-YTIIOBON
TPUAHTYJISIIUH Ha Tutomagu KapbiMckoro BynkaHude-
CKOTO IIEHTpa C BBIXO[JOM Ha COCE[THUE T€0NIOTMIECKIE

CTPYKTYpHI (puc. 1).

B paspene 3 oOcykparoTcst pe3ylbTaThl TEOAE3H-
yeckux padoT 1997-2005 rr.



6 MATYCBKHWH n nip.

3.1. JEGOPMAINN B KAPBIMCKOM
BYJIKAHMUYECKOM LHEHTPE N BBJIM3U1
BYJIKAHA KAPBIMCKHWHM BO BPEMS
EI'O U3BEPXEHUWA B 1997-2005 IT.

Pe3ynbTaThl BBIIOTHEHHBIX T'€OfIE3MYECKUX M3Me-
peHnuil gedpopmaluii 3eMHOI MOBEPXHOCTH C IPUMEHE-
HHUEM PA3IMYHBIX TEXHOJIOTUH (TTOBTOPHBIE N3MEPEHHUS
pnuH auHAd ot 0.5 7o 5 KM cBeTojallbHOMEpaMu |
GPS-texnomorueit, ot 5 o 20 kM — GPS-TexHONIOrNENH,
HusenupoBanueM I, 11 kitaccoB) paccMaTpuBarOTCsl HU-
K€ pasfesbHO.

3.1. TOPU3OHTAJIbHBIE COCTABIISIIOIIVE
NE®OPMALINN

Pa6ortsbl co cnyTHUKOBBbIMU pueMHEKamu Ashtech
Trimble cucrembr NAVSTAR GPS mo onpepenenuto
PaCCTOSIHUIA M TPEBBIIIEHUN MEXKITY UMEIOLIIMUCS Te0-
[e3MYECKUMHU MyHKTAMH BBINOJHSUTICH COBMECTHO J1a-
GopaTopuei reoguHaMIaeckux uccienoBannii K@ I'C
PAH u na6oparopueii reope3uu IB [IBO PAH, ubine
nabopaTopuell TeoAe3nr W [UCTAHIMOHHBIX METONOB
uccnenoBannii UBuC [IBO PAH, B Teuenne yeThIpex
aet (19962000 rr.) ¢ mocTeneHHbIM HapaliBaHUEM
VIO orpoca. B gaHHOM cllydae TeXHOJIOTHS Ha-
OntopieHnil 1 00pabOTKU OOecreyrBaia ONpeeiICHue
PaCCTOSIHUIA C IOTPEIIHOCTHIO +1—2 CM U TPEBBIIICHUI
(pa3HOCTB BBICOT IYHKTOB) C MOrPeIHOCTBIO £10 cM.

N3mepennssmun no GPS-TexHonmornm onpepeneHa
00JIaCTh 3HAYMMBIX TOPU3OHTAIBHBIX JAeopMarmit
(5 x 107° u Gostee) 3emuO¥ mMoBepxHOCTH B KapbIMcKOM
BYJIKaHMYECKOM LIEHTpe Ha 1tomann ~30 X 40 kM, npo-
U30ILENIINX B CBSI3M C 3eMyeTpsceHueM B KapeimMckom
BynkaHnyeckoM neHTpe 01.01.1996 r. n HavaBIIMMUCA
U3BEPXKEHUSIMU ByJKaHOB KapbeIMckmil 1 AkajgeMun
Hayk. MakcumasbHble pactsikenus o 2.34 X 10 3a-
(puKkcrpoBaHbl Ha Y4YacTKe, PACHOJIOXKEHHOM MEXTY
KpaTepoM MOABOHOTO M3BEPKEHMS U F0KHOHN I'paHH-
1blI Kanbaepsl Byikana Kapsivckmii (puc. 3). ITorpem-
HOCTHU OIIpefieNIeHus] MIIOCKUX fiepopManuii Mo rias-
HBIM OCsIM JIeKaT B npepenax £(1.2-2.4) x 1076,

Puc. 4 wnmroctpupyeT n3MeHeHus IIoanei (quina-
TalUu) INIOCKUX (PUTYp-TPEyroibHUKOB. DTU JaHHbIE
OUYEpUMBAIOT OOJIACTH MONOKUTENBHBIX AeOpMarLiil.
MaxkcuManbHOE 3HAYCHUE HAXOAWTCS B paiioHe MOf-
BOJIHOT'O KpaTepa B Kajbjiepe BysnkaHa Akagemuu Ha-
yK 1 cocragisier 2.8 X 1074 £ 2.2 x 1075, [Tpumeuarens-
HO, YTO 3J1eCh XK€ HAXO[WINCh LEHTPhI IUIATALN 3€M-
Hoi1 moBepxHOCTH B 1975-1977, 1977-1981, 1981-1983
u 1983-1988 rr., onpenenennnie B padote [13]. Cpen-
HSISl TOTPEIIHOCTh OINpefeNieHus AWIaTaldil B Tpe-
YTOJNBHUKAX cocTaBisieT £2 X 1075,

I'panuna HyneBbIX AeopMmaluii (B JaHHOM ciIydae
TPaHUNAa MEXAY OONACTSMHU PaCTSKEHUSI U CXKATHUs)
AMEET HEMPABWIBHYIO (DOPMY M BBITSHYTA Ha FOro-3a-
naj, ¥ CeBEpoO-BOCTOK OT LIEHTpa MOJBOJHOIO U3BEp-
>KeHUsl. MUHIMalbHOE yaleHue ee OT LieHTpa U3Bep-
>KeHHs B Kanbiepe Akagemuu Hayk B 19962000 rr.

cocTaBysgeT 5.3 kM, MakcuManbHoe — 17.6 kM. B 1975—
1988 rT. n30MMHKST HYJIEBbIX TOPU30HTAIBHBIX e op-
Manuil Obuta Gojiee U30METPUYHON, U €€ PacCTOSHUE
OT LeHTpa Aecdopmarmil paBHsock 13 = 3.5 km [20].
3TO NOKa3bIBaCT, YTO LEHTP WM LEHTPHI AABJICHUS B
1996-2000 rr. HaXO[UIUCh Ha MEHBIIIEN ITTyOrHe (BbI-
e 18.3 0.8 km), yeM B 1975-1988 1.

Bokpyr 061acTi pacTssKEHUST ¥ MOJOKUTETBHBIX
AUIATAnuil MPOCTHPAETCS 30HA CKATHS W OTPUIA-
TeNbHBIX AuiaTanuil (puc. 4). OHM 3HAYMMBI, TaK KaKk
GoJplllasi YaCTh WX 3HAYUTEJILHO MPEBBIMIAET MO-
TPEIIHOCTH ONpPENICNIeHUsI, KOTOPhIe KOJEOIIOTC B
npenenax £(1.2-2.4) x 107%. B BocrouHoM 1 ceBepo-
BOCTOYHOM HAmNpaBIIEHUAX OOJACTh CXKATUSI BETMYM-
Hoit —20 X 107° BeIxopuT 3a npefesbl KapbiMckoro reo-
MMHAMAYECKOTO TIOJIMTOHA, ¥ TPAHUIIbI €€ MOTYT ObITh
omnpefiesieHbI (B Mpefiesiax YyBCTBUTEIBHOCTH METOJIA)
NIPY YBETTMUYCHUY TUTOIAJM TIOBTOPHBIX U3MEPEHUIL.

Ha puc. 5 noka3aHb! HallpapieHUsl U BEIUMIUHbBI T'O-
PU30HTANBHBIX IBUKEHUI TyHKTOB TPUAHTYJISLUY OT-
HOCHUTEJIbHO NYHKTA 7 W JUPEKIMOHHOTO YIJla JIMHAN
7-8, NPUHSITBIE YCIOBHO COOTBETCTBEHHO HEIMOJBILK-
HbIM Hem3MeHHbIM 3a nepuop 1988-2000 rr. Ha atom
K€ PUCYHKE MOKa3aHbl MyHKTHI 18-22, 26, 27, Ha KOTO-
PBIX ellle He ObUIH BBITTONHEHBI HaOmroeHns no GPS-
TEXHOJIOTUH. [/ 3TUX MYHKTOB NMOKA HET BO3MOXKHO-
CTU OTIPENIETISITh MX NOABIKKY € 1988 T., T. €. ¢ TOro Mo-
MEHTa, KOI7a Ha HHUX ObUIM BBINOJIHEHBI IOCIEHUE
KJIaccH4yecKue reofie3nueckue usmepenus. [IpunsTue
NyHKTa 7 B Ka4eCTBE MCXORHOIO BIIOJIHE OINPABHAHO,
TaK Kak [10 UMEIOIIUMCS JAHHBIM B 3TOM PailOHEe TOpH-
30HTalIbHbIE CMEIleHNs ObUIM Bcerfa MUHUAMANbHBI
[13]. CnengyeT 3aMeTUTB, YTO HA PHUC. 5, B OTINYUE OT
pHC. 2, MOKa3aHbl TOPU30HTAJIbHBIE MOMBILKKM ITyHK-
TOB, YIAJIEHHBIX B OCHOBHOM OT IIEHTPOB U3BEPKEHMUI.
ITynkTse! 10, 14, 15 aeasrores oOmmMu A1l OOOUX pU-
CyHKOB. 'opr3oHTanbHbIE lepopMaIii OKa3alich He-
CUMMETPUYHBIMI OTHOCHUTEINIHO IIEHTpa IOIBOJHOIO
W3BEP:KEHMS B Kasbepe BynkaHa Akagemnu Hayk.

Ha6nronenust 3a ropu30HTANIBHBIMA NOBUXKKAME
3eMHOl IIOBEPXHOCTH HENIOCPEACTBEHHO BOIM3H U3-
Beprawoulerocss ByjJkaHa KapbiMckuii BEINWCh B
19862005 rr. ¢ UCNIONB30BaHNEM BEICOKOTOYHOTO CBE-
topanbHOMepa CII-2 (morpemHocTs n3MepeHusl pac-
crosauii +(2 MM + 2 X 107° D), rae D — yinHa nuaun B
MM) 1 B 2003-2006 IT. JONOJHUTENBHO C IPUMEHEHUEM
CITyTHUKOBBIX JIByXYaCTOTHBIX T'EOIe3MUECKUX MPUEM-
HuKOB. Yactora m3mepenuii — 1-2 paza B rof. Cxema
pacloNoXeHus] MyHKTOB, HA KOTOPBIX YyCTaHABIINBA-
JIMCh TPUOOPHI, IOKa3aHa Ha puc. 6. Bee MyHKTHI, 3a Hc-
kimroyeHueM 44, 216, 218, npepcraBisitoT codoit 6eTOH-
Hble TYMObI. B BepxHeil yactu 3Tux TymMO 3aKperieHa
MeTaJuInyecKas TUuTa, Ha KOTOPOH yCTaHABINBAETCS
puOOp B IUIAHOBOM OTHOIIEHWM BCErja OfMHAKOBO.
Tam, re He ObLIO CKANBHBIX BBIXOAOB, TyMOA 3aKJIaibl-
Bajlach Ha IJIyOUMHY OT 2 1O 3 M, MpUYEeM HIDKHSS ee
YacThb NPEACTaBsieT cOOON MACCUBHBII OETOHHBIM
skopb. Ha nynkTax 44 u 216 Haj IEeHTPOM YCTaHOBJIEH
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Kponoyxkuii 3aaue

Puc. 3. HampaBnieHus II1aBHBIX OCel INIOCKOM fiepopManuy pacTs>KeHUS-CKaTUsI M MX BeJTMINHBI B KapbIMCKOM ByJIKaHHYe-
ckoM LieHTpe nociue uzpepxenuii 01-02.01.1996 r. B nepuop ot 1988 go 1996-2000 rr. (B 1996, 1997, 1999 u 2000 rr. 66111
NIOJTy4eHbI IaHHbIE HA BCeil IUTOIAJH, KOTOPbIe 00 bEJUHEHBI B OJHY 3M0XY). / — KpaTep MOABOHOTO U3BEPKEHNUS B KAJIbiepe
Axapemun Hayk 1 HOBBIii OJyOCTPOB, OOpa30BaBILIMIICS IIPH U3BEPKEHNH; 2 — TPAHULbI KANbJEP; 3 — SMHULEHTP IIaBHOTO
semurerpsicennst 01.01.1996 r., M = 6.9; 4 — macmTab mrockoit firepopmanum: a — pacTsikeHne, 6 — ckatue. Bynkansr: I — Ka-

pbimckuii, I1 — Maneriit Cemsuuk, VI — Akagemun Hayk.

METAITIMIECKUI IITaTUB M 3TH IMYHKTHI COBMEIIECHBI C
IMyHKTaM# FOCYJapCTBEHHON CETH TpUAHTYsumy Ne 14
u 15 (puc. 1). IlyskT 218 — MeTanmmndeckas Tpyoa ¢ 4y-
TYHHOI MapKoOM B BEpXHE# 4acTu M OETOHHBIM SIKOPEM
Ha TimyouHe 1.5 M. 3aech mpubop ycTaHaBIMBAJICS Ha fie-
PEBSIHHOM ILITaTUBE M LIEHTPUPOBAJICS C TIOMOIIBIO OIl-
TUYECKOT'0 OTBECa C TOUHOCTHIO t 2 MM. IIpunsaTas me-
TOAMKA 3aKpEIUIeHHs [IEHTPOB M YCTAaHOBKU NPUOOPOB
CIIOCOOCTBOBaIA BBICOKOTOYHOMY OIIPEAEJICHUIO pac-
CTOSTHMI MeXKJly MMyHKTaMu. BpIOOp y4yacTka st cpaB-
HHUTEJIBHO YaCTBIX M3MEPEHUI ONpEesIcsl MPOn30-
LIeAIIMMH 3[leCb BO BpeMsi coObIThii B KapbiMckoM
BynkaHndeckoM neHTpe 01-02.1996 r. Goabmmmn
MOABUKKAMU 36MHOU OBepxXHOCTH [12].

BYJIKAHOJIOIUS Y CEUCMOIIOTUS N 5 2008

3HaHWe TOJHBIX (PaKTHUECKUX AAHHBIX BasKHO
mI1st OYAYIIMX UCCIeOBaHuM, HO3TOMY B Tabu. 1 mpu-
BeJleHbl BCE W3MEPEHHbIE PACCTOSIHUS 3a TMEPHOT
04.1996-04. 2005 rr. (HakJOHHbIE JIaJTbHOCTH, T.E.
paccTOsIHUSI MEXy IIEHTPAMHU IreOfIe3nUecKuX MyHK-
TOB). ['OpHU30HTaNbHbIE MOABUKKN 3€MHOHN MOBEPX-
HOCTH BBIPaXKarOTCSd B OCHOBHOM B M3MEHEHUSX Ha-
KJIOHHBIX JIAJILHOCTEH MEXJy MyHKTaMH (eciIu HeT
3HAUUTEJbHBIX BEPTUKAIBHBIX MOIBUXKEK, OCOOEHHO
B MECTHOCTSX C OOJIBIIUM YKIIOHOM).

W3 pannbix Tabn. 1 caegyer, 4TO U3BEPKEHUE BYII-
kaHa Kapsimckuii B nepuop 04.1996-10.1998 rr. npouc-
XOJWJIO B YCIOBUSIX PACTSDKEHUs 3€MHOII IOBEPXHOCTH
CO cpefiHel CKOpocThio +4.1 X 1076 B roj Ha 0603HaYEH-
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Puc. 4. OTHOCHTETbHBIE H3MEHEHHS TUIOIIA/IeH IITOCKHX (PUTYp (TPEYrOMLHUKOB) — AryaTarmy B KapbIMCKOM BYJIKaHIIECKOM LIEH-
Tpe nocie n3sepxkeHni 01-02.01.1996 r. B nepuon ot 1988 mo 19962000 rr. (1996, 1997, 1999 1 2000 IT.) B 7. 1070 (yKa3aHbl B LIeH-
Tpe TPEyroJbHIKOB 1 N30JMHUSMM 110 IJIOLIain). ¥ clloB.0003H. 1-3 Te ke, 4To Ha puc. 3; 4 — N30JIMHIY PABHBIX AUJIAaTALUN

B €l. 1070,

HOI1 CETBIO FeOfIe3MYECKIX MMyHKTOB MECTHOCTH (pHC. 6).
C 1999 no 2003 rr. gecpopManuyl pacTs>KEHUsST yMEHb-
IIMJIACh, ¥ CPEJIHSISE CKOPOCTh ux Obuia +1.8 X 106 . B
nepuop ¢ 10.2003 mo 04.2005 rr. 3HAYNMBIX, PEBHITIA-
FOILLUX OIIMOKY OIIpefieJICHNs, TOPU30HTANIbHBIX [1OJBU-
>KeK He oOHapyKeHo. I'paHnipl ob6macTu pacnpocTpa-
HeHus fepopmanmil pactskenus B nepuop 04.1996-04.
2005 rr. N0 UMEKOIMMCS JaHHBIM OIPEEIUTh HEBO3-
MOXKHO. JTa 3ajja4ya BbIIIOJIHIMA NIPU YBEIMICHUN TEP-
putopun onpoca. CrefayeT 3aMeTUTh, YTO M3MEHEHNE
JIMH JIMHUA (pacTsDKEeHWN), OPUEHTHUPOBAHHBIX IIPH-
MEPHO 10 HAaIPaBJIEHUIO 3alaji — BOCTOK, CYIIECTBEHHO
OoJIbLLIE, YEM OCTANbHBIX (Talun. 1, puc. 6).

3.2. BEPTUKAIIBHBIE COCTABIISIOUINE
IE®OPMALIUN

BeprukanbHable OABUXKKY 3€EMHOM ITOBEPXHOCTU B
9TOM K€ pallOHEe U3YYAIIACH METOMIOM TTOBTOPHBIX BbI-
COKOTOYHBIX HUBEJIMPOBAHMUI BJOJb Tpacchl, NpEA-
CTaBJIsitONIEl cOO0i 3aMKHYThIi TOJIUroH (puc. 6). Hu-
BEJIMPOBAHNE B OJIHOM 00beMe, T.€. IO BCEil 3aMKHY-
TOU Tpacce, MPOBOJUIIOCH B JIETHE-OCCHHUAN NIEPUON B
1996, 1997, 2000, 2001 rT., a B OCTaJbHbIE TOALI — TOIh-
KO Ha OTHENIbHBIX YYaCTKAX WM XK€ BOOOIIIE HE BBINOJ-
HsUACh. B Tabi. 2 nmpuBeeHbl CBOIHBIE JJaHHbBIE, T.€.
OTMETKHU PENEPOB U3 OMPENIENICHUNl B COOTBETCTBYIO-
IIEe TONEBI.

BYJIKAHOJIOTUS Y CEUCMOJIOTUSA N 5 2008
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Puc. 5. l'opu3oHTaNbHBIC OABIKKY MYHKTOB JIMHEHHO-YIIIOBONM TpUaHTy siuuy B KapbIMCKOM BYJIKaHUYECKOM IEHTpPE MOocIe
m3BepkeHnit 01-02.01.1996 r. B mepuop ot 1988 mo 1996-2000 rr. (1996, 1997, 1999 u 2000 rr.). MacmTab 1 HanpaBIeHUE 1O-

ABIDKKHM IIOKa3aHbl B BEPXHEM IIPABOM YIJIy. ¥ ClIOB.0OO3H. 0003HAa4. CM. Ha puc. 2 u 3.

B pansbIX, OyOIMKOBaHHBIX HaMHu paHee [12], Bep-
TUKAJbHbIE CMELICHHUS PETIEPOB BAOJb 3TON TPacchl B
ces3u ¢ coObrtusivu 01-02.01.1996 r. B Kapemvckom
BYJIKAHWYECKOM LIEHTPE OIpPEAeIsiINCh OTHOCUTEILHO
nyHKTa 40, pacnonoXXeHHOro B Kalbjiepe APEBHETO BYJI-
kaHa [IBop (puc. 1, BcraBka). CnefyeT MOSICHUTH, YTO
cHayaina, B Mae 1996 r. onpefensnoch OTHOCUTEIHHOE
BepTHKaJIbHOE cMelTeHue perepa 9 (puc. 6) MHOroxofo-
BbIMH JIMHUSIMA TPUTOHOMETPHYECKOTO HUBEIUPOBA-
HU (M3MEPEHUSIMY YITIOB HAKJIOHA U JIJIVH JIMHUIA) C 110-
rpemHocTbio +2-3 cM. Penep 9, B cBsi3u ¢ coObITHAME 1—
2 siHBaps1, CMECTHJICS 110 BEPTUKAJIHN BBEPX, T.€. OIHSII-
sl OTHOCHTENBHO penepa 40 B Kanbepe ByJKaHa [IBop
Ha 93 MM + 20-30 mMm. 3atewm, B ceHTAOpe 1996 r. BepTu-
KalbHbIE CMEIICHUS] PENEepPoB MO CaMOi HUBENUPHOM
Tpacce ONpefelisuInch, KaK U PaHbllie, 13 OTHOPOIHBIX
10 TOYHOCTH M3MEPEHUil, HO B JAHHOM CJydae OTHO-
CUTENBHO penepa 9 (puc. 7), Tak KaK OTCYTCTBOBaja
reope3nyeckas “cB3b’ €ro C MyHKTam#, PacroJio-
>KEHHBIMH B Kanbaepe BynkaHa [Isop. Ecim k ormeT-
Ke periepa 9 npubaBUTh UK OTHATH TY WM UHYIO Be-

BYJIKAHOJIOIUS Y CEUCMOIIOTUS N 5 2008

JUYAHY, TO KAPTHHA OTHOCUTEIHHBIX BEPTHKAIBLHBIX
MOABUYKEK BJIOJb HUBEJIUPHON Tpacchl HE M3MEHUTCS.
IMorpemHOCTh OmMpeneneHnss pa3HOCTH OTMETOK OfI-
HOMMEHHBIX PETIePOB U3 ONPETEICHNI B pa3HbIe TOfbI
(1, cnegoBaTENbHO, BEPTUKAJIBHBIX IOJBUXKEK) CO-

craBasgeT £0.7 MM X ﬁ X ﬁ, rae L — ynaneHue B Ku-
JIOMETpax JIaHHOTO perepa OT penepa, MPUHITOro 3a
HETOJBIKHBII.

Puc. 8 nnntoctpupyeT u3MeHeHHsI, OTHOCUTEIBHO
penepa 9, ypoBHSI 36MHOU IIOBEPXHOCTH BHOJb 3a-
MKHYTOI1 HUBEJIMPHOM Tpacchl B pa3Hble nepuopsl. B
YaCTHOCTHU, HA HEM BHUJHO, YTO IEPHOAY MHTECHCHUB-
HON 3(p(Py3MBHO-3KCIITIO3UBHON AesATenbHOCTH Ka-
pbIMcKOro BynkaHa B 1996-2000 rr. cOOTBETCTBYIOT
CPaBHUTEJBHO OOMbIINE, O 12 MM B rofl, BEpTHKAIb-
Hble ABUXKEHUS (MPEeNMYIIECTBEHHO OMyCKaHUs) pe-
nepoB. B nepuop ocnaGneHus! N3BEP>KEHUS BYJIKaHA
B 2000-2001 rr. (110 maHHBLIM COOOIIEeHNII HaYaJILHU-
KOB IOJIEBBIX OTPSIIOB) ONyCKaHUs OTAEIbHBIX perne-
POB HE MPEBBILIAIOT 5 MM B TOfI.
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Puc. 6. CxeMa pacnonioxKeHus reofie3MueCcKrX IIyHKTOB OKOJO ByliKaHa KapbeIMcKuii 1 BOIU31 HOBOTO 3pYNTUBHOTO LIEHTpa (Kpa-
Tep Tokapesa). / — MyHKTHI OIpefeNIeHNs] TOPH30HTAIBHBIX CMEIIEeHNI; 2 — JIMHAST HIBEJIMPOBAHMS 1 HOMepa penepoB. OcTaib-

Hble 0003H. CM. Ha pHuc. 2.

Oco00 crefyeT cka3aTb O [ABAKEHHWH (OIyCKaHWM)
penepa B. OToT penep sBnsieTcss BpeMeHHbIM. OH ObLT
ycTaHOBIEH B 1997 I. Ha IOIyOCTpOBE, 0Opa30BaBILIEM-
csl BO BpeMsl TTOJIBOJHOTO M3BepxkeHns1 B KapbiMcKoM
o3epe. I1omyocTpoB CIOKEH B OCHOBHOM KPYIHBIM
BYJIKaHWYECKNM IUIAKOM M KYCKaMH NOPOJ, BBIOpO-
LICHHBIX IPH B3pbIBax B NOBOJHOM KpaTepe U OTJIO-
>KEHHBIX BoJHamu IiyHami [15, 20]. 3mepenus 2000 r.
MoKa3alM OIyckaHue ero Ha 43 mm B mepuop 1997—
2000 rr., a B nepuop 2000-2001 rr. OH NpakTUYECKA
coxpaHun cBoe nojoxenue (puc. 8). CymmapHOe
omyckanue penepa B B 1996-2001 rr., cyns no omycka-
Huto penepoB 21 u 22 B 1996-1997 rr., MOrio OBITH
0Ko310 70 MM.

AHanu3 MNONYyYEHHBIX pe3ylbTaTOB HAOMIOACHUN
1996-2005 rr. (Tabm. 2 , puc. 7 u 8) MOKa3bIBAET, YTO
MpoUCXOAMBIINE fAeOpMallid UMENH  CIEAyIOoIIye
CBOIICTBA.

1. bmmxaimme K Kparepy ByJkaHa KapbeiMckuit
penepsl, ¢ 18 mo 26 (puc. 6, 8), B nepuon 19962001 rr.
OIIyCKaJINCh CO CPEHEN CKOPOCTBIO 5—9 MM/T., OTHAaKO
He HaONIIofaeTcd MpsIMOA 3aBUCHMOCTH BEJINYNH
OIyCKaHUIl penepoB OT YIaJEHHOCTH UX OT KpaTepa.

2. Ha yuactke ot penepa 23 1o penepa 28 B OKpecT-
HOCTHU TIepeceUeHNsI HUBEIMPHON TPACCHI C 3alajHON
rpaHuIiei Kanbaepbl BynkaHa Kapbivckuii (puc. 6) Ha-
OroflatoTCs U3 TOfla B Ofi HauOOMbIIINE Pa3HOHAIPAB-
JICHHbIE BEpTUKANbHbIE ABUXKEHUs (puc. 7, 8). MeHnee

BYJIKAHOJIOTUS Y CEUCMOJIOTUSA N 5 2008



Taﬁmma 1. Haknonubie JaJIbHOCTU (M) MeEXNYy reofi€3n4Y€CKMMMI NEHTPpaMu, USMEPEHHBIE B pa3HbI€ I'0OJ1bl OKOJIO BYyJIKa-

JEPOPMAILINU, CBA3AHHBIE C CUJIIBHBIM (M = 6.9) SEMJIETPACEHMEM

Ha KappiMckuil 1 Mexaly Kanbaepamu BysikaHoB Kapbimckuii 1 Akagemun Hayk

11

Ha3zBanune Fonpt
THHMI 1996 1997 1998 1999 2000 2001 2003 2004 2005
9-62 | 634354 | 4356 4358 4.360 4357 4357 4359 4.361 4.359
9-63 | 1669.083 |  9.094 9.109 9.110 9.115 9.124 9.127 9.127 9.122
9-46 | 1526.896 |  6.906 6.916 6.923 6.925 6.927 6.928 6.930 6.930
9-47 | 2623474 | 3.481 3.489 3.492 3.492 3.497 3.497 3.494 3.486
9-20 | 2233.340 | 3.350 3.362 3.364 3.363 3.368 3.369 3.364 3.366
9-45 | 2279.726 |  9.736 9.739 9.738 9.744 9.747 9.754 9.746 9.748
9-15 | 2159.299 |  9.300 9.303 9.305 9.308 9.310 9.322 9.318 9.315
9-56 | 444.264 | 4.265 4.263 4.268 4263 4.269 4.266 4.264 4.265
62-63 | 1138.315 - - 8.344 8.347 8.348 8.347 8.348 8.347
62-46 | 1500.042 - - 0.056 0.055 0.059 0.056 0.058 0.058
62-56 869.095 - 9.103 9.102 9.099 9.107 9.108 9.108
63-47 | 2200.610 - 0.603 0.608 0.612 0.592 0.606 0.593
63-46 | 1330215 | 0.222 - 0.221 0.224 0.223 0.220 0.221 0.218
4647 | 1128.399 - - 8.386 8.389 8.397 8.388 8.381 8.379
46-20 | 1050.891 0.894 0.892 0.894 0.897 0.892 0.893 0.896
46-45 | 1752.539 - - 2.561 2.565 2.571 2.572 2.566 2.564
46-17 | 1301.632 - - 1.654 1.660 1.664 1.668 1.659 1.657
46-56 | 1166.846 - - 6.883 6.889 6.903 6.898 6.893 6.898
20-47 804.016 - 4.012 4.014 4.017 4.030 4.014 4.012 4.008
2045 | 1011.237 - 1.242 1.248 1.251 1.263 1.246 1.247 1.252
20-15 | 2087.188 - 7.210 7217 7.230 7.236 7.234 7.224 7.225
20-17 | 1091.601 - - 1.613 1.617 1.617 1.624 1.614 1.622
20-56 | 1792511 - - 2.527 2.536 2.536 2.540 2.526 2.522
17-45 751.536 - - 1.546 1.554 1.544 1.561 1.560 1.562
17-15 | 1148.806 - - 8.819 8.822 - 8.838 8.834 8.827
17-56 | 1123.472 - - 3.474 3.476 3471 3.482 3.468 3.467
56-15 | 1907.291 - - 7.301 7.302 7312 7.315 7.309 7.304
45-15 | 1186.128 - - 6.147 6.162 - 6.166 6.162 6.160
217-15 | 4803.211 | 3.233 - - 3.232 - 3.257 3.256 3.255
217-9 3114.016 |  4.036 4.048 4.051 4.063 4.063 4.061 4.048 4.051
217-14 | 3573.322 | 3.365 3.362 - 3.376 - 3.367 3.366 3.364
14-15 | 5542372 | 2.380 2.386 - 2.375 2.393 2.366 2377 2.379
14-220 | 4986.851 - 6.838
14-218 | 4914.097 |  4.085 4.114 - 4.123 4.129
217-46 | 2418.960 - - - 8.952 8.960 8.966 8.961 8.964
21747 | 2775201 | 5207 - - 5.202 5.220 5.214 5.220 5.224
14-56 | 3822.381 - 2.402 - 2.404 2.407 2.381 2.387 2.386
217-218 2687.842 - 4.360 - - 7.845 7.828 7.836

HpI/IMe‘IaHI/Ie. Pacnonoxkenne TreoJe3nIECKUX EHTPOB IOKa3aHO Ha puc. 6.

BYNKAHOJIOTUS Y CEUCMOJIOTUS N 5
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Taésmma 2. BeIcoThI penepos (M) U3 ONpefeeHNI HUBEIIH-
POBaHUEM B pa3Hble rOfbl OKOJIO ByjkaHa KapbiMckuit u
MeX[y KajbfepaMu ByIKaHOB KapbIMckuil 1 AKageMuu
Hayx

No BricoTsl Hag ypoBHEM bantuiickoro Mopst
PEICPOB 98 1996 r.[08.1997 r. | 08.2000 r. [ 08.2001 .

I'p. pn. 9 599.382 | 599.382 | 599.382 | 599.382
I'p.pm. 10 | 592947 | 592.947 | 592.946 | 592.946
Ip.po. 11 | 599.205 | 599.203 | 599.200 | 599.200
Ck.pm. 12| 622.030 | 622.024 | 622.016 | 622.015
Ck.pm. 13| 629.602 | 629.596 | 629.586 | 629.586
Ck.pm. 14 | 640.684 | 640.678 | 640.670 | 640.669
Ck.pm. 15| 656.758 | 656.753 | 656.749 | 656.748
I'p.pm. 16 | 687.550 | 687.545 | 687.542 | 687.541
Ip.pn. 17 | 715.733 | 715.732 | 715.727 | 715.724
I'p.pn. 18 | 759.760 | 759.758 | 759.749 | 759.745
Ck.pm. 19| 808.250 | 808.246 | 808.234 | 808.229
I'p.pm. 20 | 840.265 | 840.262 | 840.247 | 840.242
Ck.pm. 21 | 831.504 | 831.494 | 831.468 | 831.463
Ck.pm. 22| 829.117 | 829.103 | 829.077 | 829.073
Ck.pm 23| 818.483 | 818.476 | 818.463 | 818.459
Ck.pn. 24| 813.664 | 813.664 | 813.656 | 813.654
Ck.pm. 25| 824.294 | 824.293 | 824.282 | 824.279
Ck.pm. 26 | 812.001 | 811.996 | 811.984 | 811.980
Ck. pm. 27 | 785.809 | 785.809 | 785.806 | 785.801
I'p.pm. 28 | 784.328 | 784.332 | 784.332 | 784.327
Ip.pn. 29 | 775.196 | 775.197 | 775.199 | 775.195
I'p. pn. 30 | 784.338 | 784.336 | 784.338 | 784.335
I'p.pm. 31 | 790.227 | 790.221 | 790.225 | 790.222
I'p.pm. 32 | 765.797 | 765.784 | 765.786 | 765.782
I'p.pn. 33| 711.384 | 711.371 | 711.368 | 711.365
I'p.pm. 34 | 651.358 | 651.347 | 651.342 | 651.341

IIpumeyanue. Mecra pacronosKeHus penepoB OKa3aHbl Ha pC. 6.

SIPKO BbIpa’KeHHbIE KOHTPACTHBIE [IBIDKEHUSI MPUCYT-
CTBYIOT M Ha y4YacTKe HUBEJIMPHON Tpacchl B paiioHe
penepos 3,4, 5, 1031, 6 y ceBepHO# I'paHUIIbI KaIbIepPhl
BynkaHa Axkagemuu Hayk (puc. 6-8).

3. XapakTep BepTHKAJIBHBIX MOIBIKEK BAONb HU-
BenupHoro mnpocguiss B nepuoasl 1996-1997 rr. u
1997-2000 rT. OB11 CXOAHBIM: IIPOCEJAHUE B KAIBAEPE
KapsiMckoro Byikana, penepbl 17-24; coxpaHeHue
YPOBHSI Ha MEPEMBbIUKE MEXKY KalblepaMHu, penepbl
28-31 u 7-10; mpocenaHue y CeBEpHOTO Kpas Kajbe-
pbI Byakana Akagemun Hayk, penepsi 33-3 (puc. 6, 8).

4. Pe3ynbTaThl HUBEIWPOBAHUN 3a IEPUOS
19962001 rr. (puc. 7) moka3bIBarOT, YTO BEPTUKAIb-
Hble TOABIKKM BONU3U IOJBOAHOrO Kpartepa B Ka-
PBIMCKOM O3€pe YObIBAIOT 110 MEPE YHAIEHUS OT HETO U
MOYTH UCYE3aI0T HA PACCTOSHUM OKOJIO 2.2 KM OT HOfi-

BOJIHOTO Kparepa. To ke caMoe MpOMCXONUT BOJIU3U
KOHyca ByJIKaHa KapbIMCKWii, OTHAKO 37ieCch TpaHUIa
“HyneBbIX TMOJBMKEK HAXOAUTCS AaJIblile, Ha paccTos-
HUH ~3.2 KM OT KpaTepa (puc. 6-8).

5. Onyckanue peniepa B, BO3MOXKHO, ObLIIO CBSI3aHO
OTYACTH C YIUIOTHEHUEM OTJIOKEHHUII TIOPOJ] HA HOBOM
MOJTYOCTPOBE.

Ha puc. 9 cuenaHa monsITKa YyCTaHOBJICHUS B3an-
MOCBsI3U iehopMalyil 3eMHOI TOBEPXHOCTU B IIpe-
Jenax KajabAepbl ByJkaHa KapbIMCKHUIl ¢ aKTUBHO-
CTBIO BYJIKAHAa M B3PbIBHBIMU 3EMJICTPSCCHUSIMU.
Yactb 3Tux fa"HbIx (mo 1991 r.) Ob1nu npuBefeHbl U
obcyxpnanuch B [13]. 3mech HaHECEHbI HOBBIE JaH-
Hble 10 2005 T., KOTOpBIE BHI3BIBAIOT OCOOBIN WHTE-
pec B cBsA3u ¢ coobrTusiMu 01-02.01.1996 r. B Kapbim-
CKOM BYJIKAHMYECKOM IIeHTpe. BepxHsisg somaHas
KpHUBasi a; OTPAXKAET XOfi CPEAHUX 3HAUECHUI OTHOCH-
TeNbHBIX (B equHunax 107°) u3sMeHeHuil JJIUH TUHUI
B JINHEITHO-YIJIOBOM CETU BOKPYI KOHYyca BYJKaHa B
1973-1982 rr. Ha paccTOsSTHUA 2—4 KM OT €TO BEPILH-
HBI (puc. 1, BcTaBka). IlorpemHocTs KaxKioi TOUKH
no 1982 r. paBua +3 x 10~°. Hauunas ¢ 1986 r., ana-
JIOTUYHbIE TaHHbIE (JIOMaHas KpHUBas a,) MOKa3aHbI
ISl ydacTKa MecTHOCTH, Haxopsmierocs Ha FOIOB ot
KpaTtepa (pailoH, orpaHM4eHHbIl myHKTamu 20, 45,
44,9, 62, 63, 217, 47), (puc. 6, 9, Bpe3ka). [lorpemr-
HOCTb KaKJJOi TOYKH 371ech 3 X 107, T.e. Ha mopsi-
IOK MEHBbIIIE, UYTO OObSICHIETCS MOSIBIICHUEM JIJIsI U3-
MEPEHUS [IJIVH JIMHUI BBICOKOTOYHOM anmapaTyphl.

Ha nomaHo#1 KprBOI BEpTHKAIBHBIX TOJBUKEK O
[aHHbIE OJTHOPOAHBI MO TOYHOCTH, T.€. SIBISIOTCS
PaBHOTOYHBIMH. [TorpenHocTs Kaxkoro onpepaesne-
Husa (Kaxpaod Touku) 2.4 mM. Kpuasi oTpaxaer
BepTUKaJIbHbIe MOABIXKKM pernepa 20, Hamboiee
OIM3KOTro K AEHCTBYIOLIEMY KpaTepy, OTHOCUTEILHO
penepa 9 (puc. 9, Bpe3ka). [Iockonbky B 1996 r. npo-
U30IITN OOJbIINE BEPTUKAIbHbIE TTOABUKKY MO BCE
MECTHOCTH, I0XXKHee ApeBHero Byjakana [IBop [12], B
TOM 4HCIIe U penepa 9, To nogsukku penepa 20 pac-
CMaTpUBAINCh OTHOCHUTENHHO NyHKTa 40, pacmoino-
>KEHHOTO B KaJbJiepe ApPEeBHEro ByjkaHa [IBop. JTa
BeanuuHa (13 cM) ¥ yKasaHa KakK OTHOCHUTEJIBHOE
onyckanue penepa 20 B nepuop 1995-1996 rr. Ilo-
rpemHoCTh cocTaBnsieT 2 cM. Ilocnenyromue onpe-
meneHusl (TOYKM Ha rpaduke) — 3TO CHOBA BEPTH-
KaJlbHble NOIBUKKY perniepa 20 OTHOCUTENBHO pelle-
pa 9, onpenensieMble HUBenupoBanueM I-II kmaccoB
C IOTPEIIHOCTHIO MeHee 2.4 MM. Brlmeonucanublie
AeficTBUSI IPaBOMOYHBI IOTOMY, 4TO fio 1996 r. rpa-
(UK BepTUKANBLHBIX MOABIKEK penepa 20, mocTpo-
€HHBI OTHOCUTENBHO NyHKTa 40, ocTaBascs, B Ipe-
fenax TOYHOCTH OIpefesIeHus], CXOXUM IOCTPOEH-
HOMY OTHOCHUTEJIBHO penepa 9.

Ha puc. 9 nokaszano, yto o6001ieHHbIe 3a 33 roga
(1972-2005 rr.) HaKJIOHBI JTOMAaHBIX KPHUBBIX TOPH-
30HTAJbHBIX U BEPTHUKAIBHBIX COCTABJISIONINX fe-
opmanuit 3eMHOII TOBEPXHOCTU B OKPECTHOCTSIX
KOHYyca ByJkaHa KapbIMCKuU#l 1 €0 Kanbaephl He U3-

BYJIKAHOJIOTUS Y CEUCMOJIOTUSA N 5 2008
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03. Kapvimckoe

2000-2001 rr.

BiK. KapbiMckuit

1996-2001 rr.

BiK. KapbiMckuit

03. Kapuvimckoe

Puc. 7. BepTukanbHble BIKEHNS PENIEPOB B MM B pa3HbIe NEPUObI. / — INHUS] HUBENMPOBAHNS U BEPTUKANIBHOE IBUXKEHUE

penepa. Y cioB.0003H. CM. Ha puc. 2.

MEHWINCh IOCIEe CKAauKOoOOpa3HbIX IOABIXKEK BO
Bpemst coobrTnil 01-02.01.1996 r. B KapbIMcKkOM ByII-
KaHUYECKOM LIEHTpE.

HamomuumMm, uto Ha KapbIMCKOM reopuHaMuye-
CKOM IIOJIUTOHE HaxopmsaTcs 6onee 160 3akpemsieH-
HBIX JIOJITOBPEMEHHO TeOfIe3NYECKUX MyHKTOB U pe-

BYJIKAHOJIOIUS Y CEUCMOIIOTUS N 5 2008

nepoB, okono 100 W3 HUX MMETN OTHOCHTEIHLHYIO
BI)ICOTHYI-O OTMeTKy C TOYHOCTBIO HepBbIX MUJIJIN-
MeTpoB U 6ojee 60 MyHKTOB — OTHOCUTEIBHOE TIJIa-
HOBOE TIOJIOKEHNE C TOYHOCTHIO MEPBBIX CAaHTUMET-
POB 1O YHOMSIHYTBIX BbIIIIe COOBITHI. Ha HEKOTOPHIX
W3 3TUX TMYHKTOB ObUIM BBIMOJHEHbI BBICOKOTOYHBIE
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Puc. 8. BeprukanbHble ABIKEHUS BOJIb HUBEIUPHOTO Mpoduist B nepuoabl: [ — 1996 —1997 rr.; 2 — 1997-2000 rr.; 3 — 2000~
2001 rr.; 4 — 1996-2001 rr. Byksoit B o603HaueH penep, 3aJI0KEHHBI Ha HOBOM ITOJIyOCTPOBE. Y CIIOB.0O03H. CM. Ha puc. 2 1 6.

rpaBUMETpUYECKIE HaOMoAeHus. B “HHCTpyMeHTaNb-
HOI” BYJIKAHOJIOTMHM 3TO pefKasl yjaya, KOrfa paioH
MIPENICTOSIIUX BYJIKAHUYECKUX U CEMCMUYECKUX COObI-
THI 3apaHee MOKPBIT CEThIO MOBTOPHBIX BBICOKOTOY-
HBIX TIeofe3nyeckux u3MepeHui. IloBropeHue yHu-
KaJbHBIX M3MEPEHMII HAa BCEX 3TUX MYHKTaX MOCIe
cubHOTO (M = 6.9) 3emmetpsicenns 01.01.1996 r. u onn-
HOBPEMEHHOTO U3BEPKEHUs IBYX BYJIKaHOB B Kapbim-
CKOM BYJIKAHUYECKOM ILIEHTpE — BasKHEWIIasi HayyHast
3agaya. OHU HEOOXOIUMBI ISl ONPENCIICHUST U3MEHE-
HHﬁ, HpOI/I3OIHeI[HII/IX B MarMaTm4deckKkux o4darax Iioj
KapbiMckuM ByJIKaHUYECKUM LIEHTPOM.

17151 6oree JOCTOBEPHOTO CYKAEHHS O BEPTUKAIb-
HBIX lepopMalusax Ha Bcell wromanu KapbiMckoro
BYJIKAHNYECKOTO IIEHTpa HEOOXOANMO BBITIOIHUTD
MMOBTOPHOE BBHICOKOTOYHOE HUBEJIMPOBAHUE U I'PABH-
METPUYECKHE ONpefeieHNs] BIOJb CYIIECTBYIOIINX
Tpacc, TEepeceKalomuX AaKTUBHBIN BYJIKaAHMIECKUI
LEHTP B IIUPOTHOM U IOJITOTHOM HaIlpaBJIEHUSX.

4. ObCYXNINEHUWE PE3YJIIbTATOB

IIpexne Bcero OTMETUM, YTO TeOfie3NYEeCcKue n3-
MepeHHs1 OKOJI0 ByJikaHa KapbiMckuil Ha mtomaan 5 X
x 10 kM u B KapbIMCKOM BYJIKAHUYECKOM IIEHTpE Ha
mwiomaau 30 X 50 kM ObLIU BBINOJHEHBI BO BpEMSI W3-
BepxkeHns1 BynkaHa Kapemvckuit B 1970-1982 rr., BO
Bpemsi ero mokosi B 1983—1995 rr. [13.14] u B mepuop ero
ouepenHoro u3Bepxkenust, aisierocs ¢ 01.01.1996 r. mo
Hacrosee Bpemd (anpens 2008 r.) [11.12]. Ha aToT pa3

Hayaso U3BepKeHUs ByJikaHa KapbIMCKH COPOBOX-
aJIOCh HCOXKHUJTAHHBIMA YHUKAJIbHBIMU SIBJICHUSIMU.
3a HECKOJBKO YacoB [0 HETO MPOU3OIUIO CHIIBHOE
(M = 6.9) 3emneTpsicenue, SIULEHTP KOTOPOro HaX0-
puncst npuMepHo B 10 kM K rory ot KapsiMcKkoro o3e-
pa. 3eMrneTpsiceHni Takoil cuibl B KapbIMCKOM ByiI-
KaHUYECKOM LIEHTpPEe He HaOJIoaloch B TEUYCHHE
50 neT (c MOMeHTa HavaJsla perucTpanuy 3eMieTpsice-
Hull Ha BynkaHax Kamuatku, 1946 r.). IlpnGnusn-
TeIbHO Yepe3 12 1 mocne npolyskuerns KapsiMckoro
ByJIKaHa Ha4yaJloChb OJHOBPEMEHHOE (hpeaToMarMaTu-
4yecKoe m3BepxkeHne B KapbIMCKOM 03epe, pacrnoso-
>KEHHOM B Kanbjepe ByJikaHa Axkanemuu Hayk. By:-
KaH CYUTAJICA MOTYXIIINM. 9T0 U3BCPKECHUE OBIJIO BbI-
3BaHO BHEJ[PEHNEM 0a3abTOB IO TPELIMHE U IIINIOCH
OKOIIO cyTOK [15, 20].

ITpencraBunuch camble GJIaroNpUsITHBIE BO3MOXK-
HOCTH HaOJIO[aTh W WCCIEOBATh COYETAHUE YHU-
KaJIbHBIX TPUPOAHBIX SBICHUIN, MPOUCXOAUBIINX B
XOPOIIIO U3YYEHHOM 10 3Toro KapbIMcKOM ByJIKaHU-
yeckoM 1eHTpe [20]. MccnepoBanuck u3BepKeHUs U
WX pa3BUTHE, TPOAYKTHI, CBSI3aHHbIE C HUMH 3eMJIe-
TpsiceHus1, AepopMaIuil 3eMHOU MOBEPXHOCTH, TUJI-
pOTeOXNMHUYECKIE SIBIICHUS, BO3[IECTBAE HA OKpY-
SKaroIylo cpefly U MHoroe apyroe. PaznocroponHee
paccMOTpeHre 3TUX BOIMPOCOB JJAHO BO MHOTHUX My0-
mukamusax 1996-2007 rr. OgHO# W3 riIaBHBIX 3ajgad
OBLIIO UCCIIEIOBAaHNE MarMaTHYECKUX OYaroB M KaHa-
JIOB, MarMaTU4Y€CKON MMUTAIOIIEN CUCTEMbI, MEXaHMU3-
Ma BYJIKAHUYECKON nesTelbHOCTH B KapbiMckoMm

BYJIKAHOJIOTUS Y CEUCMOJIOTUSA N 5 2008
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Puc. 9. Conocrasienne NOABIKEK 36MHOI OBEPXHOCTH C aKTUBHOCTBIO ByJIKaHa B 1972-2005 rr. a; — cpefiHee 3HaYCHHUE U3-
MeHeHull AnuH nuHuil B eff. 107 B TMHERHO-YII0BOI ceTH BOKPYT KOHYCA ByJKaHa, OrpaHu4eHHON myHkTamu 48-50-38-11-10-
40-41-44-9-47; a, — To Xe Ha y4acTKe, orpaHnueHHol nmyHkTamu 20-45-44-9-62-63-217-47; 6 — BepTUKaIbHBIE CMEIICHUS pe-
nepa 20 otHocuTenbHO MyHKTa 40 ¢ 1972 mo 1996 rr. u ganee orHocuTenbHO penepa 9 ¢ 1996 no 2005 rr.; B — exkecyTo4HOe
YHCIIO B3PBIBHBIX 3eMieTpscennil (Tun Ny no [18]); r — akTuBHOCTS ByJKaHa: I — dasel mokost; II — pasbl akcmo3uBHOro u3-
Bepxenus; 11l — azsr apdy3nBHO-aKCcIIO3UBHOrO U3Bep:KeHus [18]. Ha BcTaBke mokaszaHa cxema JIMHEIHO-YIIIOBOH CETH

reone3n4E€CKuX MyYHKTOB U JINHUS HUBEJIUPOBAHUSL.

BYJIKAHMYECKOM LieHTpe. [Ipu pemennn sTux 3agadq
BAXKHYIO POJIb UTPAJIA CECMOJIOTHYECKUE U TEOMIE3H-
yeckue JaHHble. HazoBeM HEKOTOpBIE U3 3TUX PaloT.

B [20] paccMOTpeHbI Havallo W3BEP>KEeHUI, OlleHe-
HBI TIOJIOXKEHHUE, TITyONHBI, pa3Mepbl HEITTyOOKHX Mar-
MaTUYecKUX OYaroB IOJi KalbjepaMu ByiKaHOB Ka-
pbIMcKuid 1 Akafemun Hayk, KpyITHOro mpoMexXyTo4-
HOI'O0 KOpPOBOrO MarmaTtuydeckoro odara KapbiMckoro
BYJIKAaHWYECKOTO IEHTPa, paccMaTPHUBAIUCh YCIOBHS
BHEIPEHUSI HOBOI 0a3aJbTOBOM JAallKU ¥ BO3MOXKHBINA
MeXaHN3M u3BepkeHnii 1996 r., ocobenHocTH ppearto-
MarmMaTH4YEeCKUux H3Bep)KeHPII>i.

WMuTencuBHas ceiicMuyeckasl AesiTEIbHOCTD, COITPO-
BOXKaBIIasg u3BepxKeHue 1996 r., mexaHu3M odara
rnasHoro 3emieTpscennst 01.01.1996 r. M = 6.9, pa3u-
THE CIIIBHBIX POEB €r0 (POPILIOKOB U a(hTEPIIIOKOB pac-
CMOTpEHBI B [2, 22].

BYJIKAHOJIOIUS Y CEUCMOIIOTUS N 5 2008

BosMoxHOe coueTaHne MarMaTHYeCKUX HCTOYHU-
KOB JIaBJICHUS], BHI3BABIINX reofie3ndeckue naedopma-
un B 19962000 rr., npuBeneHsl B [6, 7].

Cucrema paspblBOB 36MHOIl IIOBEPXHOCTH, IIOSIBUB-
IIMXCST Ha MPOIOJKEHUN MUTAFOLIEH TPEIMHBI OABO-
HOT'O U3BEpKEHUs B Kalbiepe ByJkaHa Akafgemuu Ha-
YK, ¥ CBSI3b 9THX iepopMalLuil C pa3lIOMHOI 30HOIi, IIpo-
xopsaen 4yepe3 KapbIMCKAA ByJIKAHWYECKHIA LEHTP,
paccMaTpuBauch B [8, 9].

CnoxxHOe W CHIILHO MeHsiBIeecs moine medopma-
i, KoTopoe Habmiofaimock B 1972-1995, 1996 u
1997-2005 rr. B KapbIMcKOM BYJIKaHHYE€CKOM LIEHTPE,
BOKpyr KapbIMCKOTO ByJIKaHa W MecTa MOIBOTHOTO
U3BEPKEHMs B Kalbjepe ByiakaHa Akagemun Hayk
02.01.1996 r., BOBHUKIIO MOJ IeHCTBAEM PA3INYHBIX
WCTOYHWKOB JlaBlieHWs. B maHHOM pa3zfene craTbu
paccMaTpuBaeTCsl B3aUMOCBSI3b iehopMaluii ¢ ByJI-
KaHUYECKON eITeNbHOCThIO, X MEXaHU3M IO T'eo-
AE3WYECKUM JaHHBIM, B OCHOBHOM, 1996-2005 rT.
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Ha puc. 2-5 noka3zaHo, 4TO BEPILIMHHOE U3BEPKEHNE
Kapsimckoro Bynkana 01.01.1996 r. u npopsiB 6a3ans-
TOBOI1 MarMbl Ha JJHE KaJbIEPHOTO 03epa ByJiKaHa AKa-
pemuu Hayk 02.01.1996 r. compoBoxkaanuch OONbIINM
pacTsDKeHHEM 3€MHOI OBEPXHOCTH II0 HAIPABIECHUIO
3amnaji-BOCTOK B 00€ CTOPOHBI OT TPEIMHBI TPOPhIBA.

BrisBeHHbIE TOBTOPHBIMU T'€OI€3MYECKIMU U3Me-
PEHMSIMI TOPU30HTAIbHBIE Y BEPTUKAIBHBIE COCTABIIS-
forme faedopMmanuii 3eMHON MoBepxHOCTH B Kapbim-
CKOM BYJIKQaHM4eCKOM LieHTpe Ha mrotmanu 30 X 50 Kk,
BOKpYr ByjikaHa KapbiMckuii Ha mwiomamu 40 kw2,
BOJIM3M OT MeCTa NPOpbIBa 0A3aJIbTOB U HA IEPEMbIUKE
MeXy KaibjepaMu BylkaHOB KapbiMckuii u Akape-
My Hayk, 0 KOTOpBIX TOBOPUIIOCH BBIIIE, OKA3aJIUCh
Pa3HOHAIPABICHHBIMY, T.€. ObLIM OOJACTU pacTsiKe-
HUS ¥ CKaTHsl, ONTyCKaHus U ogbeMa. [IpsMblie reope-
3U4YECKHE M3MEPEHMS, BHIOIHEHHbIE B Havyaje (es-
panst 1996 r., npuMepHO depes Mecsl] 1ocsae cOObITUi
01-02.01.1996 r. o6HapyXuaK OOJNbIINE TOPU3OHTAIb-
Hble (0T 1 70 2.5 M) u BepTukanbable (0T —0.7 go +0.6 M)
MOABIKKY IIYHKTOB, PaclOJIOKEHHBIX B pafiOHE Iepe-
MBIYKU MKy KajbflepamMy ByJIKaHOB KapbIMckuii u
Axanemnn Hayk. BusyanbHbIME HaOTIOIEHUSIMU TIOCTIE
cxofia cHera ObUT OOHAPYKEHbI MHOTOUUCIIEHHBIE IO-
BEPXHOCTHBIE pa3pbIBbl B pailoHe MCTOKa p. Kapbim-
cKasl U3 03epa | flaJiee Ha BOCTOYHBIX OOPTOBBIX CKJIIO-
Hax 3Toi peku. Camast 6OJbIas U3 TPEIIMH UMena He-
IPEPbIBHYIO BHAUMYIO MPOTsLKEHHOCTs B 700 M,
IIMpHUHA ee KoJsiebanack B npefenax ot S0 cM o 2-2.5 M,
BOCTOYHBII OOpT ee ObLT OIylIeH NpuMepHO Ha 1 M [8].
CpaBHUTEILHO MeJKHUE TPEIHbI, OTACIIU(pPUPOBaH-
HBIE IO JAHHBIM a3pO(POTOCHEMKH U BU3YAJILHBIM O0-
CIIEMIOBAHUSIM, PaCIOIaraliCh Ha IUIOLIAN pa3MeEPOM
IO IIMPOTHOMY HarpaBJeHuto B 1.6 KM U 1O OJATOTHO-
My B 2.2 kM (yctHOe cooOuienue B.H. [Ipurano). [Tocne
HOAPOOHOr0 OOCTIENOBAHUSI MECTHOCTH BBISICHAIIOCH,
YTO BCE Pa3pbIBbI (TPEILMHbI) UMEIOT MOYTH MEPUAHO-
HaJIbHOE HAIPABJICHNUE U PaCIpPOCTPAHEHBI IO 00€E CTO-
pOHBI OT p. KapbIMcKasi B BOCTOUHYIO 1 3allaiHyIO CTO-
POHBI cCOOTBETCTBEHHO Ha 1.7 1 2.2 kM [9]. BrisicHeHue
MIPAPOAIBI 3THX MOBEPXHOCTHBIX Pa3pbIBOB 3aTPYAHSET
TO OOCTOSITENBCTBO, YTO B MOMEHT UX OOpa30BaHUs B
JAHHOM MecTe He ObIJI0 HaOIrofaTesen, 1 HEM3BECTHO,
BO3HUKJIM OHH 3/IECh B MOMEHT CHJIBHOTO 3eMJIETpsIce-
Husl B 10 KM OT €10 MTHCTPYMEHTAJIBHOT'O MULICHTPA WK
HOCIIE HETO.

BeposTHbIli MeXaHU3M U CBsi3b U3BepxkeHuin Ka-
PBIMCKOTO ByJIKaHa, B KaJlbJlepe BylIKaHa AKaJeMUAN
Hayk u 3emnetpsicenuii ¢ M < 6.9, koTopsle mpouc-
xonunu 01-02.01.1996 r. B KapsIMCKOM ByJIKaHU4Ye-
CKOM LJEHTpE, pacCMaTpPUBAIIUCE B psfe padorT [2, 20,
22 u ap.] OT™MeTnM fanee HEKOTOpble OCOOEHHOCTH
CBsI3aHHBIE C fiehopMalusIMU 3eMHOH TOBEPXHOCTH.

ITo reope3myeckuM m3mepeHusiM B KapbiMckoMm
BYJIKaHMYECKOM IieHTpe B mnepuop 1983-1988 rr.
IIPOUCXOJUIIO PACTSI>)KeHUE 3€MHOM IOBEPXHOCTH, KO-
TOpoe ObLIO MaKCUMaJIbHBIM B PailOHe MEK/TY BYJIKaHa-
mu Kapoimckuit 1 Akagemu Hayk [13]. 3to morno

ObITh BBI3BAHO HAPACTAHUEM JIaBJIEHHS B KOPOBOM Mar-
MaTr4eckoM ouare KapbIMCKOro ByJIKaHIYECKOTO IEH-
Tpa U, KaK CJEICTBUE, PACTSKEHUEM 36MHOM IIOBEPXHO-
CTH Hajl UEHTPOM JIaBJIeHUs (IIPERNOTOXKUTEIBHO B 3TO
K€ BpeMsI MOIJIO IPOUCXOAWUTH BO3[AbIMAHUE 3EMHOMN
MOBEPXHOCTH HAJ| UEHTPOM faBiicHus1). PacTsokeHue B
[JIABHOW Pa3JIOMHOM 30HE CEBEPO-BOCTOYHOI'O HAIPaB-
JIEHWSI MOTJIO CO3[aTh OJaronpysTHBIE YCIOBHS IS
BHeA[peHus 6a3aJIbTOBOM MarMbl U3 KOPOBOT'O OYara.

OJHOBpPEMEHHO IIIIa MOATOTOBKA K BEPLIMHHOMY
u3Bep:xkeHnto Kapbimckoro Bynkana 01.01.1996 r. Iop
€ro I0r0-BOCTOYHBIM CKIIOHOM HavyaJllCh MUKpPO3eMIIe-
Tpsicenus. Cyfs IO pacnoIOKEHUIO TUIIOLEHTPOB 3EM-
JIETPSICCHUI BO BPEMEHH [2], 111es1 mpouecc 00pa3oBaHus
TPELIVH B 30HE NEPEMbIYKU MEX/Y KallbepaMy ByJIKa-
HoB Kaprivmckuii u Akagemuu Hayk u fanee no Hanpas-
JIEHUIO C CeBepa Ha FOT. TO MOTJIO MTPUOIA3ATE BPEMs
BO3HUKHOBEHHSI CHJIBHOTO BYJIKAHOTEKTOHWYECKOTO
3eMJIeTpsiceHnsl B FO>KHOI YacTu KapbeIMcKoOro Byika-
HIYECKOTO IIEHTpa, MOATOTOBJIEHHOTO HE3aBUCHMBIMU
TEKTOHMYECKUMH TporieccaMu. 3iech, yepes 4 4 mocre
Hayvasia pod 3emuerpsicennit, 01.01.1996 r. B 21 4 57 Mun
KaM4aTCKOTO BPEMEHH NPOM3OIIIO 3EMIIETPSICEHUE C
M = 6.9 (puc. 3-5). Ero riybuHa no npuOILKeHHbIM
oneHkaM okojio 10 km. Yepe3 HECKOJIBKO YacoB Hava-
J0och M3BEpxKeHre KapbIMCKOro BylkaHa. 3aMeThM,
YTO B 3TOX YacTu KapbpIMCKOro ByJIKaHUYECKOrO LEH-
Tpa NEPUOANYECKH TPOUCXOMAT 3EMIIETPSICEHUS CPeEf-
Helt cuibl (1977 1. M =4.6; 1978 1. M =5.5) 63 BUiMOii
CBSA3U ¢ u3BepKeHusiMu KapbiMckoro ByikaHa [2].

ITpownsomeniiee CHJIBHOE 3eMJIETpSICEHHE
01.01.1996 r., M = 6.9, BeposiTHO, OOJIErImIIO BHEJI-
peHne 0a3anbTOBON MarMbl U3 KOPOBOIO Oouara B
Pa3JIOMHYIO 30HY IO OJTHOI U3 TPEINH, KOTOpasi CTa-
J1a TJIaBHOM MUTAIOLIEH JaiiKOoi U3BEPKEHMUS.

baszanbpThl BBIUIN HA IOBEPXHOCTH B CAMOU HU3KOI
To4yke TpeuwHbl Ha AHe KapbiMckoro osepa. Ilpu
BHEJIPEHNN JalfiKyl IPONU30IIO PACTSKEHNE MTOBEPXHO-
CTH Ha 2.5 M 1 JIOKAJIbHOE OITyCKaHWe B Y3KOH pa3ioM-
HOI 30He (pHc. 2, 7). B To ke Bpems 6opTa 3TOH 30HBI
OCTAJIACh MOJHATHIMU. Takoe MOIJIO IPOU30UTH, €CIIU
pasfpoOnieHHasl TpellluHaMy y3Kasl 30Ha, Ipuieraro-
as K [VIABHOH TpeIuHE pacTsKEHUs, Ipocena B Hee
ojT COOCTBEHHBIM BecoM. I1o reoe3nuecknM TaHHbIM,
IPUMEPHbII 00bEM OIyCKAaHW IUIOLIAfU pa3MeEpPOM
1x 4 xm B cpemrem Ha 0.5 M cocraBisier 0.002 km?>.
O0BeM mycTol BEpXHEH MOJIOCTH MUTAIOIIEN TPeI-
HBI MOT ObITh IPUONU3UTEIHLHO TAKUM K€ U PaBHSITHCS
1 x 2000 x 1000 M =2 x 10° M.

M3MepeHHble OTHOCHUTENIbHbIE BEpPTUKAJIbHbIE
MOJIBIKKM PETEePOB, PACHONIOXEHHBIX Y MOJHOXbS
KoHyca BynkaHa Kapsivmcknii (puc. 6, 7), Morinu ObITh
BbI3BaHbl ICTOYHUKOM JjaBJIeHUs c(pepUUECKON U LH-
JUHAPUYECKOi (popMBI, TepudeprnieckuM MarMaTh-
YECKHM OYaroMm, HaXOSIIIIMCS TTOf] KOHYCOM M Kalb-
pepont BynkaHa KapbIMCKUil.

Bonbume omyckaHust penepoB BOIU3YU IIEHTpa U3-
Bep:keHusi B KapbiMckoM o3epe (puc. 7, 8) HaOmona-

BYJIKAHOJIOTUS Y CEUCMOJIOTUSA N 5 2008
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JIMCh B TOM MECTe, T7ie TIPU BHEIpeHnn 6a3abTOB MO
TpeIHe N3BEP>KEeHNS MPON30IIIIO0 MAaKCUMAIIBEHOE pac-
TSKEHHE 3eMHOM MOBEPXHOCTH Ha BEIMYMHY OKOJIO 3 M
(puc. 2).

B nenoM, 1o JaHHBIM NPSIMBIX U3MEPEHUI FOPU-
30HTAJILHBIX M BEPTUKAJIbHBIX COCTABJISIIOIIUAX Je-
(popmanuit 3eMHOU MOBEPXHOCTH, CIEKEHHS 32 HMX
U3MEHEHUSIMHU, a TaK>Ke BYJIKAHOJIOTUYECKUX U Cei-
CMOJIOruYecKuX flaHubix [20 u Aap.], mocnenoBaTeab-
HOCTb COOBITUH U HauboJiee BEPOSITHbIE NPUUYUHBI,
BBI3BaBIINE JlepOpMaliK, MOTIIN ObITH CIEAYIOIINE.

1. JInmuTenpHO cyliecTByIoIee N30bITOYHOE JJaBie-
HUE B KOPOBOM MAarMaTHYECKOM oOd4are Ha ITyOWHE
okono 18 kM nop KapeiMcKuUM ByJlKaHUYECKUM IIEH-
TPOM, KOTOPBI CBSA3aH C MIyOMHHBIM MaHTUIHBIM HC-
TOYHMKOM MarM, B iepuop 1983—1995 rr. Be13Basio pac-
TsSDKEHME 3EMHOI NOBEPXHOCTU MEX/y ByJkaHamu Ka-
peIMckmit 1 AkafiemMun Hayk.

2. Hauanoce yBenuueHue jaBjieHusl B nepudepu-
YeCcKOM MarmMaTuyeckoM odare nop KapsiMckum Byii-
KaHOM. DTO BbI3BAJIO MUKPO3EMIIETPSCEHHS O BYJI-
KaHOM, KOTOpbIE€ pPaclpOCTPAHUINCh HA IOT BHONb
Ocna0JIeHHON Pa3JIOMHON 30HBI B CTOPOHY BYJIKaHa
Axkapnemun Hayk.

3. 01.01.1996 r. mpoun3onIo ByIKaHOTEKTOHUYE-
CKoe cuibHOe 3emiieTpscenue, M = 6.9, B 10 kM 10xk-
Hee KapbeiMckoro o3epa Ha riayOuHe okojo 10 km,
KOTOpOe€ MOcJefi0Baso yepe3 4 4 3a CefiCMMYECKO aK-
TUBH3aNUeH 00JIACTH, HAXOASAIIETICS MEXKY BYJIKaHAMHI
Kapbivmcknii 1 Akagemun Hayk.

4. CunbHOe 3eMJIETpsSCEHHE YCKOPUJIO Hayajo
9KCIIO3MBHOTO n3BepxkeHns: KapbIMcKoro ByjkaHa,
HepBble IPU3HAKU KOTOPOro ObLIN 3aMEUEHbI Yepe3
HECKOJIBKO YacoB IIOCIIE 3eMJIETPSICEHUSI.

5. IIpousoluepiiee CUNbHOE 3eMJIETPSCEHUE U €ro
pa3IoMbl 00JIErYWIN BHEAPEHNE MAarMbl 110 TPEIMHAM
U3 KOPOBOTO MarMaTHYECKOro ovyara B OCIIaOJIEHHYIO
Pa3JIOMHYI0 30HY, KOTOpasi IIpoTarusaeTcs Bois Bo-
croyHo-KaMuaTcKoro BYJIKaHWYECKOrO MOsica 4epes
Bynkanbl Kapbivckuii 1 Akagemuu Hayk. [Tpopbis 6a-
3aJIbTOB K IOBEPXHOCTH IPOM3OLIENl B TOM Y4acTKe
3TOW 30HBI, KOTOPBII PacIojlaracTcs MEKy ByJIKaHa-
mu Kapbimckuii, Akagemun Hayk, ux kanbiepamu u
nepucepudeckumu odaramu. lllupuHa pa3nomHoii 30-
HbI Ha 3TOM Y4acTKe OKOJIO 1 KM.

ITpumepHo yepe3 14 4 mocie CUIBHOrO 3eMile-
TpsiceHns 6a3anbToBasl Marma, BHeJpsIBILIasICs MO Ofi-
HOW U3 TPEIUH, JOCTUTIIAa IOBEPXHOCTH B CAMOU HU3-
Ko# ee yacTu Ha fHe KapeiMckoro o3epa, rjae Hava-
J0och (ppeaToMarMaTH4eckoe U3Bep>KeHue, KOTopoe
JUIAIIOCH OKOJIO CYTOK.

BbBIBOJbI
1. Jedopmanmu 3eMHON MoBepxHOCTH B Kapbim-
CKOM BYJIKAaHUYECKOM LIEHTPE IIPOU30LIN B pe3yJIbTa-
Te YBEJMYEHUS JaBIEHUS B €TO MarMaTHYECKOM o4are
B 1972-1995 rr., HEHTp KOTOPOTrO HaXOAMJICS Ha TIIy-
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OMHE MPUMEPHO 18 KM, 1 IeICTBUS TPeX MOUYTU OJHO-
BPEMEHHBIX COOBITUI: CHIBHOTO HOBEPXHOCTHOTO
3emuieTpsicenusi, M = 6.9, Hauana oyepeHOro, nocie
13-n1eTHEr0 MOKO4, Nepuofa U3BEPKEHNUS aHE3UTO-
manuToBOrO BysnkaHa KapeiMckuil, mpopbiBa 6a3aib-
TOB M KPaTKOBPEMEHHOT'O M3BEPXKEHUS B KaJbAepe
BynkaHa Akafgemun Hayk c oOpa3oBaHHMeM NOBEpX-
HOCTHBIX Pa3pbIBOB (TPEIIUH).

2. I'eope3nueckumu u3MepeHussMu B 1988 r. ObLin
oGHapyKeHbI JiehopManuu, BeJIMInHON 10 8 X 107° B
rOf, PacTSTUBABIINE 3€MHYIO OBEPXHOCTH IPEUMY-
HIECTBEHHO 10 INMPOTHOMY HAIPABJIEHUIO HA MECTHO-
CTH MeXAy Kajbfepamy ByJKaHOB KapbIMckuil u
Axkapnemun Hayk u roxsHee. OHU NPOROIKANKUCH B
1992-1995 rr. u ObL1M NpeABaPAIOIIUMY IPU3HAKAME
n3BepxxeHus 1996 r. B aToM paiioHe.

3. OuepenHoil mepuoy aKTUBHOCTU BysikaHa Ka-
pBIMCKHT, [mmBLIHiicd ¢ 1996 r. mo HacTosee BpeMs
(deBpans 2008 r.), mpegBapsiIcd pacTs>KEHNEM 3€MHOI
MOBEPXHOCTH B OKPECTHOCTSX €r0 KOHYyca IperMyIlie-
CTBEHHO IO CEBEPO-BOCTOYHOMY HAIlPaBJIEHUIO CO CKO-
poctbio 3.5 X 1070 B rop. [TpeAnonoKnTEILHO pacTsKe-
HHUe Havyanoch B 1991 r. IIpn sTOM NOJHOXKBE KOHYyCa
ByJIKaHa olyckanock B 1991-1993 rr. co ckopocTbro
5 MM B rofi, HO B 1995 r. OHO NOFHSIOCH IO CPABHEHUIO
c ypoBHeM 1992 r. Ha 5 MM. Takoii mogbeM SIBISIICS Off-
HUM W3 TPEIBECTHUKOB Hayajla M3BEpKEHMs ByJIKaHA
Kapbivckuit.

4. N3pepxenue ByinkaHa Kapeimckuil B 1996—
2003 rr. NPOUCXOAIIIO B YCIOBUSIX PACTSKEHUS 1 OITyC-
KaHUsI 3€MHOMW ITOBEPXHOCTM B OKPECTHOCTSIX KOHyca
BYJIKaHa 1 ero Kajibaepsl. B nepuop ¢ 04. 1996 r. no 10.
1998 r. Ha yuacTke pa3MepoM 3 X 5 KM, pacroyio>KeHHOM
B FOTO-BOCTOYHO! CTOPOHE OT KOHYCa BYJIKaHA U BKITIO-
YaroIeM BBIXOJIbl TOPSAYMX UCTOYHUKOB B YalieoOpas-
HOI1 fonuHe B 1-2 KM OT ucToka pekn KapbiMckas, npo-
HCXO[IUJIO PACTSKEHKE CO CKOPOCThIO 4.1 X 1079 B rog. C
1999 no 2003 rr. pepopmanyu pacTsLkeHus ociadeBa-
JI, ¥ CPEJIHSISt CKOPOCTB HX ObLTa +1.8 X 1076, B mepuon
¢ 10.2003 r. no 10. 2005 r. 3HaYMMBIX, IPEBBIIIAFOIINX
OLIMOKY OIpENieNeHNs] TOPU30HTANIBHBIX IOJBIXKEK HE
oOHapy:KeHo. B To ke BpeMs, O JaHHBIM HUBEJIMPOBA-
HM$1, FOTO-BOCTOYHOE MOJTHOKbE KOHYyCa BYJIKaHa Hava-
JI0 BO3[IbIMAThCA. BenuunHa BepTUKaIbHOTO CMELLEHUS
penepa 3a fBa rofia coctaBuia +15 MM (puc. 9).

5. OmuuenTp 3emietpscennd 01.01.1996 r. M = 6.9
B KapbIMCKOM ByJIKaHIMYECKOM IIEHTPE HaXONUJICA, IO
reofie3nYeckKuM JaHHLIM, BOIM3M OOJIacTH CXKaTHSI
BEpXHUX CJIOEB 3¢MHON KOPBL.

6. CaMmbiMu GonbLIUME fiepOpMaLlUsIMU 3€MHOI
MOBEPXHOCTH, KOTOpbIe HAOJIOfAIUCh Teofie3uyde-
ckuMu MerofamMu B KapbIMCKOM BYJIKaHMYECKOM
uneHnTpe B 1972-2005 rr., 66111 TOPU3OHTATBHBIE pac-
TS>KEHUSI TOBEPXHOCTU BEIMYUHON 10 3 M, IpOH30-
LIeJIINe B MECTE IPOpbIBa 6a3aIbTOB U X U3BEPXKe-
Hus 02.01.1996 r. mexny Byiakanamu KapbeiMckuil u
Axaniemun Hayk. Paccrosinue Mexy KpaTepoM BYyII-
kaHa KapeiMckuii 1 KpaTepoM ¢peaToMarmMaTuye-
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ckoro m3BepxkeHus B KapbeiMckoM o3epe, OgHOBpe-
MeHHO m3Beprasimxcs 02.01.1996 r., paBao 6.5 kM.
JINvHa rIaBHOM TPEIMHBI, IPOTSIHYBILEHCS OT KpaTe-
pa MOJIBOHOTO M3BEPXKEHMS K BynkaHy KapbiMckuii,
OKOJIO 2.5 KM. DTa TpeuyHa npopbiBa 6a3aabToB 00-
paszoBayiach HaJl IIEHTPOM JaBJIEHUs, HAXOMALUMCS B
KOPOBOM MarMaTH4ecKoM o4are Ha riyouHe 18 k.

7. B 3akitoueHne OTMETHM, YTO Ae(popMaliOHHbIE
nporecchl B KapbIMCKOM BYJIKAHHUECKOM LIEHTPE MO-
I'yT ObITh BCECTOPOHHE M3Y4EHbI B Ipoliecce Helpe-
PBIBHBIX I'€OfIe3MUECKUX U3MEPEHNIT Ha Bcell IIIOLIA/H.
B nepBoM npubnuzkeHur OHU MOTYT OBITH ONpefee-
Hbl IIyTEM JUCKPETHBIX T'CONE3UYECKUX W3MEPEHUI.
HenpeppiBHble M3MepeHUs] NPAaKTUYECKH HEBO3MOXK-
HbI 6e3 uX aBTOMaTH3auuu. M3mepenus Ha Bceit mio-
g TpeOyIOT 3HAUMTENBHBIX (PMHAHCOBBIX 3aTpaT.
3HaHus fepopmanuii 1 UX JalbHENIIEro pa3BUTHS Ha
Beeit miomanu KapbIMCKOro By/lIKaHUIECKOTO LEHTpa
Ba)KHbl M HEOOXOAUMBI MJIsi NOHMMAaHUSI IPOLECCOB
BHEJIPEHNSI MarMbl B BEpXHHUE CIIOU 3€MHOM KOPBI, TITy-
OWHBI, pa3MepOB, MEXaHU3Ma IEATEIHLHOCTH MarMaTu-
YECKMX 04aroB, MEXaHM3Ma U ONACHOCTH BYyJIKaHUYE-
CKUX U3BEP>KECHUN.

ABTOpBI BbIpaxaroT O1arogapHocTs B.B. I0quny,
A.B. ba6enko, K.M. Marycekuny, H.H. Turkosy,
B.M. Mupomnukony, B.B. Ilununesko u Bcem co-
TpY[IHHUKaM reofie3udeckoro orpsia KapsiMckoii akc-
nepuuu MIHCTHTYTa BYJNKAHOJIOTUH M CEMCMOIIOTHH
IOBO PAH 3a yyactue B mpoBeeHUN OJNEBBIX Feofie-
3UYECKUX U3MepeHnii B KapbIMCKOM BYJIKaHUYECKOM
ueHTpe B 1996-2005 rr. u momo1inps B 00pabOTKe MaTe-
pHaioB.

PabGora BhImonHEHa NpU MOAAEPXKKE MPOECKTOB
PO DU Ne 05-05-64730a, 06-08-08169 u ITporpammsbl
Ne 16 cpyHnameHTanbHbIX ucciegoBanuil [1pesunny-
ma PAH, npoexkr 2.7.
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Deformations Related to a Large (M = 6.9) earthquake, the Magma Discharge,
and Eruptions in the Karymskii Volcanic Center in 1996-2005
M.A. Maguskin!, S.A. Fedotov!, V.E. Levin?, V.F. Bakhtiarov>

! Institute of Volcanology and Seismology, Far East Division, Russian Academy of Sciences,
Petropaviovsk-Kamchatskii, 683006, Russia

2Kamchatka Branch, Geophysical Service, Russian Academy of Sciences, Petropavlovsk-Kamchatskii, 683006, Russia

A network of interconnected observation sites was established in the entire Kamchatskii Volcanic Center and
near the active Kamchatskii Volcano, Kamchatka in 1971-1988 with a view to studying ground deformation.
Multiple observations by this network yielded quantitative characteristics of the ground deformation related to
the following phenomena: the eruption of Karymskii Volcano during the periods 1976-1982 and January 1,
1996, to 2005 (still going on, written in Februaru 2008); the discharge of basalt on January 2, 1996, in the bot-
tom of Lake Karymskii situated in the caldera of Akademii Nauk Volcano (that volcano had previously been
thought to be extinct) and the subsequent phreatomagmatic eruption lasting about one day; the large (M = 6.9)
earthquake of January 1, 1996, at 21 h 57 min local time in the Karymskii Volcanic Center at a depth of ~ 10 km.
This paper discusses the relationship of ground deformation to volcanic activiti and the abovementioned unique
natiral occurrences, and their mechanism as deduced from geodetic data.
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