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BBEJEHUE

B HacTos1Iee BpeMs HAaKOMUJCSI OOJbIIONH
00BbEeM TaHHBIX 00 U3BEPXKEHUSIX BYJIKAaHOB MUpa B
BU/JIe UX perMOHaIbHBIX KaTajoros (Bionasel, 1973;
Topwikos, 1957, 1967; I'yiuenko, 1979; Karajor...,
1957; Sapper, 1917; Siebert et al., 2010; CCDB), Ha
OCHOBAaHMU KOTOPHIX, HAMU ObIJIa cOocCTaBieHa
aJIeKTpoHHasa 6a3a (BukynuH u gp., 2010, 2012,
2014), mo3BoJsIOIas OCYILIeCTBUThL MOIEJIUPOBAa-
HUE BYJKaHUYECKOIo Ipollecca U aHaJIM3UpPOBaTh
€ro B3aMMOCBS3b C IPYTUMU FeOqUHAMUYECKUMU
mpoleccaMu, HalpuMep, CEMCMUUYECKUM U TEKTO-
HuyeckuM (Vikulin et al., 2012).

MHOTOYMCICHHBIMU UCCIIEI0BATEISIMU IO
pellleHue pa3HbIX 3aJa4d U C pa3HOM AeTaJIbHOCTHIO
coOpaHO 0OJIBIIOE KOJIMYECTBO JaHHBIX O ITapaMeTpax
JOCTATOUHO MHTEHCUBHBIX U3BepxKeHUI (¢ W > 4),
TaKUX KaK JMaMeTpbl 00pa30BaBIIUXCS MMPU U3-
BEPXKEHUSX KaJblep, MX IJIOIIaaH, BBICOTH OOPTOB
1 00BEMBI U3BEP>KEHHBIX TIPOIYKTOB.

B c6ope, 00001eHH U KIacCU(PUKALIUUA 3TUX
JaHHBIX TPUHUMAJIM YUYacTUE pa3JIUUHbIe CICIU-
aJIMCTHI B 001acTy HayK o 3emiie (Anpomos, 1982;
Boxat u np., 1978; bonmapenko, 1990; bongapeHko,
Pammnos, 2003; I'pu6, Jleonos, 2011; 3youn u ap.,
1971; Ko3nos u ap., 2012; KopoHoscknii, 2012; Jle-
oHoB, I'pu6, 2004; JIeonos, Porosun, 2005; JTyuui-
kuit, 1971; Maknonanbna, 1975; Menekecues u ap.,
1998; Hoseiiwmii..., 2005; Newhall et al., 1988; Spera
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Ilpupoda npocma u ne pockouiecmeyem
uzauwHumu npuuunamu (M. Horomon)

et al., 1981; Williams, 1941). C ux ucnojab30BaHUEM
MOJy4YeHbl OCHOBHBIE KOJMUYECTBEHHBIE OLICHKU
rnmapaMeTpoB MPOLECCOB, NMPOTEKAIOIINX KaK B I0-
CTpOIiKe ByJIKaHa, TaK U B €r0 MarMaTuyeCcKoM oJare
(JIyuuuxwmii, 1971; MaknoHnanba, 1975; ®enortos,
2006). 'eodusnueckre u neTpopu3ndecKrue JaH-
HbIe, HA OCHOBE KOTOPBIX BBITIOJHSIOTCS TaKue XKe
OLIEHKM, KaK MPaBUJIO, SIBJISIIOTCS PELIEHUSIMHU CO-
OTBETCTBYIOIIMX «O0OpPaTHBIX 3a7a4», KOTOPHIE YaCTO
3aBUCST OT TUMOTETUYECKUX 3HAHUN O CTPOCHMH,
coctaBe U p-T ycJIOBUSIX 3eMHOI KOPHI U BepXHeil
MaHTUu. [ToaToMy MHTeprpeTalus reopu3nIecKrx
U TeTpoPU3NIECKUX TAaHHBIX YaCTO AJOCTATOYHO
HeoqHO3HaYHa. SIpKUM MOATBEPXKIECHUEM 3TOMY
MOTYT CJIYKMTb NOJy4eHHbIe Ha KoabCcKoil cBepX-
rirybokoii ckBaxknHe (Konbckad. .., 1984) pe3yabTaThl
reor3nyeCcKMX 1 MeTpoPU3nIeCKUX HaOIIOAEHUHA,
KOTOPBIX B OOJIBIIIMHCTBE CBOEM HE COBITAIU C UMEB-
LIMMUCS MOIEISIMU.

IIpoGaeMbl IPOUCXOXKIAECHUS MarMbl U 00-
pa3oBaHM MarMaTM4eCKMX O4yaroB AajieKu OT
cBoero penieHus. C ogHON CTOPOHBI, CYUMTAETCS
OOIIENTPUHSATHIM MPENCTaBIeHUE O TOM, YTO MarMa
MOCTYyIaeT U3 HeAp MAHTUM M Ha HEKOW Ii1yOuHe
CcKaIlJIMBaeTCs B BUJE OIpeaeIeHHOTO o0beMa —
Mmarmaruueckoro odara (Pegoros, 2006). C npyroi
CTOPOHBI, UMEIOTCS M IPpyTUe TUIOoTe3bl 00pa3oBa-
HUS MarMaTuyeckux ovyaroB. Tak, I MakmoHanbn
(1975, c. 370) cuutag MaJOBEePOSITHBIM BBIBOI O
TOM, UTO «MarMaTHYECKU i ovar siBJIsIeTCs IMPOIO-
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>KEHHUeM KPYITHOTO TeJjia XXKMAKON MarMmbl». Beckue
Ccoo0paxkeHU s B MOJIb3y 00pa30BaHUS KUAKUX CHU-
JIMKaTHBIX PACIlJIaBOB B IIpeeiax KOPbl MPUBEACHBI
B.W. Jlyunukum (1971). IIpencraBieHus o ma-
JUHTEeHHBIX oyarax — MarMaTM4YeCKHUX oyarax,
o0pa3oBaHHBIX B IIpeAesiaX KOphl, pa3padbaThiBa-
nuch B.A. EpmakoBbiM (1977), a BO3MOXHOCTbD
CYILIECTBOBAaHMS TaKMX 04YAaroB MOATBEpPXKIeHA
ceiicMuuyeckMMuU MeTogamMu B paborte (baiecra,
1981). Takue runmoTe3bl MPOMCXOXKIEHU I MaTMbI U €€
reHe3uca 10 HaCTOSIIIIErO BpeMeHU TaK HUKEM M He
OIPOBEPTHYTHI, BUIMMO, I10 IPUYMHAM OTCYTCTBUSI
JOCTAaTOYHOM SICHOCTH O MPOUCXOXICHUU MarMbl
U CBsI3aHBbI OOJIbIIIME HEOIIpeAeJeHHOCTU B pop-
MYJIMPOBKAX OCHOBHBIX IMOHSITUI BYJIKaHOJOTHUM.
Tak, B cipaBouHuke (Bnogaserr, 1984) mpuBogutcs
14 onpeneneHuil TepMUHA «BYJIKaH», KOTOPbII
3aTeM Ha MHOTHUX CTpaHUIAX AeTaIU3UPYyeTCs: OT
«BYJIKaH abOPTUBHBII» 10 «ByJIKaH 3(P(Py3UBHBII».
AHaJOTUUYHAs CUTYyallusl C TEPMUHAMU «KpaTep»:
10 onpeneneHuid, netaausanus; «marmas: 10 onpe-
IeJIEeHUM, JeTalu3alusl;, «04ar MarMaTUu4eCKU»:
YyeThIpe OnpenesieHus, AeTaau3anus u 1.40. He npu-
0aBJjIsIeT KOHKPETHOIO colepxKaHU s 1 MHpopMaLusl,
conepxxamasicst B ['eomornueckux ciopapsx (1978,
2011). Harpumep, B pabote (I'eomoruueckuii..., 2011)
TePMHUH KaJibJepa MHOTOKPATHO U OIpeaeasaeTcs
U JeTaausupyercd. TpaKTOBKe MOHSTHUS Marmbl B
moHorpaduu (ApuckuH, bapmuna, 2000) mocesieH
Heblid pa3aea. Mbl moa MarMaTU4eCKUM (BYJIKaHU-
YeCKMM) oyaroM OyaeM MoHuMaTh 6oJjiee obl1iiee ero
onpeeseHNe: U30JMpPOBaHHAs KaMepa, U3 KOTOPOit
MPOMCXONUT NMUTaHUe ByJiKaHa (I'eoornyecKuid. ..,
1978), u KoTopoe He MPOTUBOPEUYNT BCEM OCTAIbHBIM
OIpeaeICHUSIM 3TOr0 BYJKaHMUYECKOTO 00beKTa
(Bnonaser, 1984).

Takoe «HeompeneIeHHOE» COCTOSTHUE HallMX
3HAHUM O ITpoLeccax, IPOTEKAIOLIMX B 3€MHOM KOPE
1 BepXHEW MaHTUU MO ByJKaHaMU, €CTh, B TOM
qycJie, U pe3yJbTaT HEOMHO3HAYHOCTU MHTEPIIpe-
TallMy JaHHBIX, TTOJy4YaeMBbIX ITPU TeoDU3NUECKUX
U IeTpODU3NYECKUX UCCISTOBAHUSIX, TPOBOAMMBIX
Ha ByJIKaHax ¢ IpMMeHEeH1eM Bce 60Jiee COBepIlIeH-
HOM anmaparypal.

O mpoleccax, IpOTeKAIOIINX B MAarMaTUYeCKMX
oyarax, HeT ITOJIHOM SICHOCTU. Bo-iepBBIX, COrIacCHO
pab6ote (XyboyHag u ap., 2007; Koulakov et al., 2011)
Ha OCHOBAaHWU OOJIBIIOTO 00bEMA CEICMOTOMO-
rpauyecKux UccleIoBaHUN ITOJ MarMaTude-
CKMM OYaroM IMOHUMAaeTcsl 00beM 3eMHOM KOPHI
W/UIW BepXHE MaHTUU ¢ aHOMaJbHO HU3KUMU
3HAYECHUSIMU CKOPOCTEN CEMCMUYECKUX BOJH, B
TOM YMCJIe U MOIMEePEYHBIX CEHCMUYECKHUX BOJIH,
KOTOPBIC YEPE3 TAKOM «<KUIAKUIA» NOJTOXMBYIIUNA
MarMaTu4ecKUil oyar He JOJIKHBI IIPOXOAUTH BO-
Bce. IMEHHO B Mpeaenax TaKuX aHOMaJbHBIX 00-
JlacTeli, 00JagalolIUX TTOBBIIIEHHOM BSI3KOCTBHIO U
MNOHMXEHHOU MpoyHOoCThIO (PegoTos u ap., 2010) u
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JIOKAJIM30BaHbI TUTIOLIEHTPBI OOJIbIIIEH YACTU MTPEA-
BapsOIIMX U3BEPXKEHUS O4arOB 3eMJIETPSICEHUN
(HeiicTBytomue..., 1991a, 19916). lpyruMu cioBamu,
pe3yJIbTaTbl MHCTPYMEHTAJIbHBIX Te0(pru3nyecKmx
WCClIeNOBaHUI Ha ByJKaHaX MPUBEJIU, TTO HAIIEMY
MHeHu1o (Bukynun, UBanuun, 2012), K TIOJTHOMY
WX IMIPOTUBOPEYMIO C KOHLIEMTIIUEN K UIKOTO JOJITO-
>KMBYILIETO MAarMaTU4YeCcKOro ovyara.

Bo-BTophIX, pazpaboTKa IpUHIUINATIBHOIO 10
CBOEMY CMBICJTY T€OJIOrMYECKOTO CONEepXKaHM MO-
HATHS MarMbl, Kak poJoHayaabHUIbI MarMaTUuye-
CKUMX T'€0JIOTMYECKHMX ITOPOJ, TPUBEJIO K pa3paboTKe
TaKUX «CIMHBIX» C TOYKHM 3PEHUS TEeTPOJIOr0-Teo0-
XUMUYECKUX MOJIeJIEN COCTOSIHU S MarMaTuyecKoro
oyara IoHSTU, KaK «pe3epByap», «<MarMaruueckas
Kallla», «<KpucTaJuinuyeckas Kaiia» U Jap., KOTOpbIE
0KAa3aJIUCh TOCTAaTOYHO 3((PEeKTUBHBIMU MPU U3-
YUEHUU BYJKAHUUYECKUX U UHTPY3UBHBIX MOPOJI
(ApuckuH, bapmuna, 2000; Annen et al., 2005).
W, B TO Xe BpeMs, UCCIIeAOBAHUS MarMaTu3sma
pa3JIMYHbIX T€0JUHAMUYECKUX 0OCTAaHOBOK MO-
3BOJIMJIY Pa3JeIUTh BCE MAarMaTu4eCcKue pacnaBbl
Ha CyLIECTBEHHO pa3jMyalolirecsd Apyr oT Apyra
MHTerpajbHble U nuddepeHnaibHbie (ApUCKUH,
Bapmuna, 2000; Cobones, 1997).

B-TpeTbux, B cooTBeTCTBUHU C paboToii (DpeH-
KeJIb U 11p., 1988) aBoTIOIIMI0 MATMATUYECKUX CUCTEM
MOXHO pa3ieJuTh Ha IB€ YaCTU: TEPMOJMHAMU YE-
CKY10 U AMHaMuyecKylo. TepMoanHamMudeckas, To
€CTh NETPOJIOrO-re0OXuMnYecKass cocTaBstoNas,
COOTBETCTBYET N€UCTBUTENLHOCTU. Pe3yabTaThl Xe
JTUHAMUYECKUX UCCIIENOBAHUM, CBI3aHHBIX C OCO-
OEHHOCTSIMU BTOPOI COCTaBIISIONIEH — TUMHAMUKONI
MarMbl BHYTpHU o4ara (oueHKM uyucen Panes, 3Haue-
HUM CTOKCOBBIX CKOPOCTEN OCENaHUs KPUCTAJJIOB
U IPYTUX NapaMeTpOB TEMJIOMACCOIIEPEHOCA), TO
€CTh «JIOKAJbHOI» NTMHAMUKOM MOBEACHUS MarMa-
TUYECKOro ovyara, oKa3ajJuchb NPOTUBOPEUYUBBIMU
(ApuckuH, bapmuna, 2000). Bosee Toro, Bo3MoXxXHOe
TePMOIMHAMUYECKOE COCTOSTHUE BELLIECTBA MarmMa-
TUUYECKOTO 04Yara, KOTOpoe MOTJIO ObITh CBSI3aHO C
JIBUXECHUSMU CAMOU 36MHOM KOPBI, SIBJISIOLIUMUCS
10 OTHONIIEH M0 K MAarMaTuyeCKOMY ouary «rjaobajib-
HBIMW», HE UCCJIEIOBAJIMCh BOBCE.

Kaxxnoe nspepxeHne, HECOMHEHHO, YHUKaJb-
HO, HETTOBTOPMMO U COIMPOBOXAAETCS SIBJICHUSIMU,
paHee 4acTo He OTMEYaeMbIMU TIPU MPEABIAYILINAX
un3BepxeHusx. Ho aTo BoBce He 03HAyaeT, 4YTO
Yy U3BEPXEHUU BYJIKAHOB HE MOXET OBITh TAKUX
napaMeTpoB, KOTOPbIE MOTJU Obl CIYXXUTh HEKOU
ux obueil Mmepoii. Tak, Harpumep, IJIsI 3eMICTPSI-
CEeHUM, KaX10€ U3 KOTOPbIX, KaK U U3BEPKEHU S,
HEMOBTOPUMO U YHHUKaJIbHO, 60jee 100 jeT Tomy
Hazan ®. Peiiny yoanoch «HallynaTb» HeKUil 00-
LM MEXaHU3M, U3BECTHBIM KaK MOAEJIb YIPYTOn
otnauu. Ha ee ocHoBe B 1930-¢ rr. Y. Puxtepom
Oblj1a co3laHa 3HepreTuyeckas Kjaaccugukaius
zemieTpscenuii (Banex, 1980) — Maruuryna, ¢ uc-
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MOJIb30BaHUEM KOTOPOI MBI B HacTOsIIee Bpems
pacriojaraeM MHCTPYMEHTaJIbHBIMU IeTaJIbHBIMU
KaTajJoraMu 3eMJIETPSICEHUH, TTO3BONISIOIIMMHU U
JIOCTAaTOYHO JIETAJIbHO UCCIIEIOBATH CEUCMUYECKU T
MpoI1iecc U pa3padaTbIBaTb COOTBETCTBYIOIIIME CPE/I-
CTBa 3aIUTHI.

C pa3BUTHEM HayKHU BYJKAHOJOTUM BO3HUKJIA
HEOO0XOAUMOCTb BBEIEHU I LIKaJbl MUJIU KJIacCUDU-
Kaluu saBjeHui ByJiKaHu3Ma. C UCMoJIb30BaHUEM
HaKOIUICHHBIX KOJMUYECTBEHHBIX TaHHBIX O Tapa-
MeTpax U3BEepKeHU I Oblj1a pa3paboTaHa KOHLIE IS
WHIeKCca ByJKaHNYECKO 9KCII03UBHOCTH W, B oC-
HOBE KOTOPOI HCTOJIB3YeTCs ITPeNCcTaBIeHUE, B TOM
qucie, 1 00 00beMe U3BEPTrHYTOrO IIPU U3BEPXKEHUSIX
matepuana V (Siebert et al., 2010).

OcHOBHasl 3HEPrusl U3BEpPKEHU S ByJKaHa 3a-
KJIIOYeHa B TeIlle OT MaTepuaja, BBIHOCUMOTO Ha
MOBEPXHOCTh. DHEPreTUkKa, MponopluroHaabHas
ob6beMy usBepxkeHuii, W (Siebert et al., 2010), no
CcyTH, OJIM3Ka 3HEPreTUYeCcKou Kiaccudukauuu
3eMJIeTpsACeHUl — ux marHutyne. IloctpoeHHas
aBTOpaMM HaCTOSIIEeN CTaTbU U UX KOJIJIeraMu
3JIEKTpOHHAas 6a3a TaHHBIX, UCIIOJIb3YIOIIAs KJac-
cudpukauuio W, Bkimodaer 6499 ussepxenuit 627
BYJIKAHOB MUpa, U3BEPraBIIMXCS 3a MOCIECIHNE
12 ThIC. eT (o 2010 1. BKJIIOYMTENBHO) ¢ W > 1,
V>10*kms W =7V  ~200km’ (Bukyniun u
ap., 2012, 2014). Takasg 6a3a 1T03BOJISET, C TOMOIIbIO
CIIelIMaJbHOTO MaTeMaTUUeCKOro arnrapara, obpa-
OaTbIBaTh 0OJIBILINE MACCHUBBI UCXOAHBIX JAHHBIX U
JOCTAaTOYHO JeTaJbHO UCCIEA0BATh ByJKAaHUYECKU T
MpolLIecC Ha PeTMOHAIBHOM Y TJIAHETAPHOM YPOBHSIX
(Vikulin et al., 2012).

HocTrXeHreM HayYHOI MBICJIY, Ha HAIll B3TJIS,
SABJseTCs pa3paboTKa OJIOKOBOM KOHUIEIIUU
reoJIOrn4YeCcKoi U reou3nyecKon cpel — reocpembl
(Bukynuu, UBanuun, 20136; CagoBckuii, 2004;
OnapuH u np., 2007; Vikulin et al., 2013). BonHoBbIe
MpeaCTaBICHUS O CECMOTEKTOHMYECKOM ITpoliecce,
MIpoTeKalolleM B 0JI0KOBOI reocpee, 10JXKHBI ObITh
MepeHeceHbl U Ha BYJKAHMYECKMI Mpollecc, Tak
KaK ByJIKAaHMYECKHE Tosica 3eMJIM, KaK U CeHCMU-
YeCKMe aKTUBHBIC 30HBI, SIBJISTIOTCS KPYTTHERIITUMM
JIMHEMHBIMU CTPYKTYpPaMU Halllei raHeTsl. X 00-
pa3oBaHMe HAYaI0Ch B paHHEM MeJTy M ITPOUCXOINIIO
JocrtatouHo cuHxpoHHO (ITnanera..., 2004). Insa
TpexX U3 TaKUX HanboJjiee aKTMBHBIX BYTKAHUYECKUX
nosicoB — TuxookeaHcKoro, Anbruiicko-I' mmanaii-
ckoro u CpeauHHO-ATIAaHTUYECKOro, HAMU TTOKa-
3aHO, YTO MUTpaLIUS ByJIKAaHUYECKON aKTUBHOCTH,
KaK U MUTpalls CEUCMUYECKOM U TEKTOHUYECKOM
aKTUBHOCTHU, SIBJSIOTCS MPOSBICHUEM BOJHOBOI'O
reogMHamMuyeckoro npouecca (Bukynun u ap., 2010,
2012; Vikulin et al., 2012). B pamkax Takux OJIOKOBBIX
MpencTaBJeHU TOJXHBI CYIIECTBOBATh MEXaHU3-
MBI, KOTOpbI€ Obl MOIJIM OOECIEYUTh «B3aUMOMACH-
CTBME» KaK MarMaTuyeCcKMX O4aroB MexXIy coOOil,
TaK 1 ByJKaHU3Ma, U CEICMUYHOCTU U TEKTOHUKU.
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OTpaxeHueM «0JIOKOBOTO XxapaKTepa» ByJIKaHU-
YeCKOro Ipoliecca, ero «<KBaHTOBOM» XapaKTepUCTH -
KOI OTIIEJIbHO B3SITOTO U3BEP>KEH U S BYJIKAHA SIBJISIET-
CS IUTAIOLI M U3BEPKEHUE ByJIKaHA MArMAaTUYECKU I
oyar —aHaJior oyara 3eMJIETPSICEHU S B CECMUUYECKOM
npouecce. O pazmepax MarMaTu4yeckoro ovara B
cllyyae JO0CTaTOYHO MHTEHCUBHOTO M3BEPXKEHUS
BYJIKaHa, OYEBUIHO, MOXXHO CYIUTh TIO 0Opa3oBaB-
LIEKCI Ha TTOBEPXHOCTU KaJIbJIepe — «OKPYTIJION I10
¢opme 3HAYUUTEIHLHOM MO IJI01IaAHY (B HOIIEPEYHUKE
1o 10-15 kM u GoJjiee) ByJIKAHMUYECKOM IePEeCCUH C
HaKJOHHBIMU CTEHAMHU (BBICOTOM 10 HECKOJbKMX
COT METPOB U 00Jiee), 00pa3oBaBlIIeiics B pe3yabTare
n3BepxeHus» (I'eomoruueckuii..., 2011, c. 12).

Llenrio HacTos1IEl pabOTHI SBJSIETCS aHAJIU3
pacnpeneneHnit, XapaKTepu3yoLIuX U3BEPXKEHU
BYJIKAHOB Y, BBIIBUHYTAas, HA OCHOBAaHUU 3TOT0
aHaJIM3a TUTOTE3a O TIOCTOSTHHOU, HE3aBUCUMOM OT
BYJKAHMYECKOTO IMpolecca, TOAIIMHEe MarMaTuye-
CKOIo oyara Kak CBOMcTBe 3eMHO Kophl (BuKyInH,
AxwmanoBa, 2014).

PACHIPEJEJIEHU A YUCEJ U3BEPXEHUN
N PASMEPOB BYJIKAHNYECKHWX ®OPM
MJIEUCTOLIEH-TOJOLEHOBbBIX
KYPUJIO-KAMYATCKH X BYJIKAHOB

Haub6osee nmoaHble U OOHOPOAHBIE TaHHbIE 00
U3BEPKEHMSIX M pa3Mepax BYJKaHUYECKUX hopMm
coOpaHbl pa3InYHbIMU aBTOopaMu (JleoHoB, I'pu0,
2004; bonnmapenko, 1990; Menekecues u ap., 1998;
Hosgeitmii..., 2005) aad 1mieiicToLeH-TOJIOLIEHOBBIX
BYJIKAHOB B npenenax Kypuino-KamuaTckoit gyru.

Ipaduk noemopsemocmu useepycernuii. JIns
70 BynkaHoB Kypuno-KamMyaTckoil nyru, usBep-
ramuxcd N = 692 pasa 3a mociaeaHue 9.5 ThIC.
net (Vikulin et al., 2012), B uHTepBaje UHIECKCOB
3KCILIO3UBHOCTH 2 < WK 7 mocTpoeH rpaduk mo-
BTOpsieMOCTHU U3BepxkeHuil (Bukynun u ap., 2012):

LgN=13.60-(048 £ 0.)W (1)

C y4eTOM B3aMMOCBS3U MEXIY dHEpTreTHYe-
CKOI1 XapaKTepuCTUKOMN u3BepkeHus1 Wi o6beMom
u3BepxKeHHoro marepuana V (Siebert et al., 2010):
W= LgV|km?’] + 5, rpadpuK MOBTOPSIEMOCTH U3BEP-
KeHui (1) MOXXHO mepenucarb B «<00bEMHOM» BUIE:

LgN=1.15-(048 £ 0.1)LgV, [V] = xm? ?2)

JaHHBIE 0 ByIKaHMYECKUX (popmax (Kajabaepax
— IMaMeTpoM >2 KM, KPYITHBIX BOPOHKAX Ha IIja-
KOBBIX KOHYycax — oT 10 M u Oosee, Aernpeccuii — oo
300-350 kM) Kamuarku n KypuiabcKux ocTpOBOB,
npeactaBieHHbIX B paborax (Jleonos, I'pu6, 2004;
Hoseiimuii..., 2005 u ap.), mpuBeaeHbl B Tab. 1.
C ucnonb30BaHUEM 3TUX HAHHBIX METOIOM Hau-
MEHBIIIMX KBaApPaTOB ObLJIO IMTOCTPOEHO CJEIYIOIIee
pacnpenenaeHue Yucea BylKaHuYeckux ¢opm N 110
UX TLI0IAasIM S

LgN=(2.32%£0.16)-(0.47 £ 0.14) LgS, [S] =xm? (3)

Kak MOXHO BUAETh U3 MOJYYEHHBIX COOT-
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HOIIEHUM, «yroj HaKJOHa» 3HEPTEeTUUYECKOTO
W (1) u/unn «od6bemHoro» V (2) pacnpeneneHust
0.48 + 0.1 mpakTuUyecKu COBMAagaeT C «yIJIOM Ha-
KJIOHa» paclpeaeeHUs Yuceal BYJKaHUYECKUX
¢dopMm o ux mowmwangam S (3) — 0.47 = 0.1. Hucna,
HUCMOJIb3yeMble TIPU BBIYUCICHUSIX U3BEPKEHU N
BYJKaHOB U pa3MepoB BYJIKAaHUYECKUX HOPM,
JOCTAaTOYHO OOJIbIINE U CTATUCTUYECKU 3HAUYU-
Mble. DHEPreTUYEeCKU NMama3oH U pa3Mephl
KajJblep, XxapakTepusyloliue pacrpeaeieHus (1)
— (3), OXBaTHIBAIOT BECh CIIEKTP BYJKAHUYECKUX
M3BEPXKEHUH, BKJII0Yas 1 MaKCMMaJIbHbIe 3HAYEHU S
w =7V  =100-800kM’)us = (15x20)-(20x25)km*
u Oosee (TadII. 2).

ITo cBoemy cmbicny pacnpenencHus (1) — (3)
SIBJISIIOTCS TOCTATOUHO OOIIMMHM CTATUCTUYCCKUMU
pacnpeneeHUsIMU, XapaKTepHbIMM AJISI ByJKa-
HMYECKOTO Ipoliecca, MPOTeKaIIero B mpeneiax
NpoTskeHHOro peruoHa (~ 2500 kM) B TeueHHe
MNPOIOJIXKUTEIbHOI'0 OTpe3a BpeMeH!U (~ 1 MJIH. JIET).
IToaTOoMy 61M30CTh HAKJIOHOB 3HEpreTu4YecKoro (1)
u/nau 00beMHOTO (2) 1 IioiagHoro (3) pacmpene-
JICHUI T03BOJISIET CPOPMYIUPOBATh CIEAYIONIYIO
TUIIOTE3Y: OTHOILIEHUE 00beMa M3BEPXKEHHOTO
Mmarepuaga VK miomagu odpa3oBaBIIeiiCs ByJIKa-
HUYECKOU (OpMBI S €CTh BeJIMUYMHA MOCTOSTHHAS:

V/S = Ah = const, 4
KOTOPYIO MBI Ha3bIBAEM TOJILAHON MarMaTU4Ye€CKOT O
ouara (Bukynun, AkmaHoBa, 2014).

CraenyeT 0co00 OTMETUTH cienyiomiee. [umno-
Te3a, BhIPaskeHHAs C TOMOILBIO COOTHOIIeHUS (4),
SIBJISIETCS pe3yJIbTaTOM aHaIM3a TAKUX CTATUCTUYE-
ckux pacnpenenaeHuii (1) — (3), onmuchiBarOLIMX Ha-
0oJiee o01IME SHEPreTUYECK1e U ITPOCTPAaHCTBEHHEIE
3aKOHOMEPHOCTH, KOTOPBIE XapaKTEPHbI, B IIEJIOM,
NI BCEX Te€ONMHAMUYECKHUX TPOIECCOB, TIPOTE-
KaloIMX B IMpeaeaax 10CTaTOUHO MPOTSIKEHHBIX
peruoHoB (~ 2500 kM) B Te4eH1e IPOAQIKUTEIEHOTO
BpeMeHU (~ 1 MJIH. JIeT), BKJIIo4as U ByJIKAHMYEeCKU A
npoiecc. IToaTomy, 1o HallleMy MHEHUIO, €CTh BCE
OCHOBAaHUS CUUTATh, YTO TUIIOTE3A (4), onpenesio-
111as1 TIOCTOSTHCTBO pa3Mepa MarMaTuyeckoro ovyara
— €ro TOJIIMHBI Ah, SIBASIETCS IJs1 ByJKAHOJOTUU
¢dyHIaMeHTaJIbHOM.

BYJIKAHWUYECKHWE U3BEPXXKEHHM A
ITJIAHETBI
VYron HakjoHa rpaduka noBropsieMoctu 6499
U3BepXKeHUi 617 ByJIKaHOB IJIAHETHI B MHTEPBa-

ne BpemeHu 9650 no H.3. — 2010 rr. B 1Mana3oHe
W= 1-7 (BuxynuH u ap., 2012):

LgN=-(0.52 = 0.)W )
01M30K HAKJOHY AJs1 u3BepxeHul Kypuno-Kam-
YaTCKUX ByJKaHOB (1).

Jn1s1 u3BepKeHU A ByJIKAHOB BCEM MJIAHEThI IIPO-
aHAJIM3UPYEeM paclipene/ieHUsT YUCeT U3BEepKEHU I
BYJIKAHOB KaK (DyHKIIWY IJIOLIaAeli 00pa30oBaBILINX-
Cs KaJbAep U 00beMOB BEIOPOIIIEHHOro MaTepuaa.

Ilapamempor uzgepiceHuii 8y1Kano8 naanemol
(na) mony4yeHHBIe U3 pabot (Anponos, 1982; bon-
napenko, 1990; bonmapenko, Pamngos, 2003; I'pu0,
Jeonos, 2011; I'ymuenko, 1979; Epmakos, LlITeitH-
6epr, 1999; Kosnos u np., 2012; KopoHoBckuii, 2012;
MaxkpgoHanbn, 1975; Hoseiimuii ..., 2005; CCDB,
Newhall et al., 1988; Speraetal., 1981; Williams, 1941
U Ipyrue) o6o01eHb B pabote (BukyiauH, AKma-
HoBa, 2014) 1 ipencTaBeHEI 3a TTocaenHUEe 94 MIIH.
JeT. st HocTUXKeHU ST MOCTaBJISHHOM B HACTOS e
paboTe 1eaM, aBTOpaMU pelIeHO UCI0Jb30BaTh
Haubosee MpeacTaBUTEIbHbIC TaHHBIC 3a TTOCIeIHUE
33 MaH. net (Tab. 3, 4).

ITapamMeTphbl Kaabaep U BEIUUYUHBI 00BHEMOB
BBIOpPOIIICHHOI'0O MaTepuaJja IIpu UX o0pa3oBaHUU,
U3MEHSIOTCSI B Mpeaejiax MHOTHX TOpPSIIKOB Be-
auduHbl (Tabi. 3): D = 2-150 kM, § = 2-4648 kM2,
V'=10.3-3000 km>. TeM He MeHee, KaK II0OKa3aHO Ha
pucyHkax (puc. 1, 2) u B cooTHowueHusx (6) u (7),
yIJIBI HAKJIOHOB pacripeeeHnii mromaneii S (6) u
00BbeMOB U3BepKeHHOro Matepuaa V(7) ¢ BeIcOKOit
CTaTUCTUUYECKU 3HAUMMOM JOCTOBEPHOCTHIO OJIU3KH
MeX 1y co0OI:

LgN=(1.87%0.1)-(0.49 £0.1)LgS, [S] =xm? (6)

LgN=(1.41%0.2)-(0.42 £0.1)LgV, [V]=xm? (7)

IIponoaXuTeIbHOCTU MHTEPBAIOB OCPETHEHU S
HWCXOIHBIX 3HAaYeHU Su VyBenn4nBaIuch Ipu yBe-
JIMYEHU U CaMUX 3HAYEHU I TaKUM 00pa3oM, 4YTOObI
BJIOrapudMUYECKOM MaclITabe o0ecrednuTh 10CTa-
TOYHO PAaBHOMEPHBIM 1IIaT OCPEIHEHHbIX 3HAYEH U .

Takum obOpa3omMm, TaHHBIE 00 U3BEPKEHUSIX
BYJIKAHOB IIJIAHETHI B T€UECHUE MOCIETHUX 33 MJIH.
Jiet (Tab6i1. 3) moATBepXAal0T CIIPaBEAJIMBOCTh TUIIO-
te3bl (BukynuH, AkmaHoBa, 2014) 0 TOCTOSTHCTBE
TOJILIMHBI MATMAaTUYECKOTrO oJara.

O eeomempuu maemamuyeckoeo ovaea. Ilony-
YeHHBIE paHee TaHHbIE MO3BOJISIIOT KOJTUYECTBEHHO
OLIEHUTH TOJIIMHY MarMaTUYeCcKOTo odara Imo
napaMeTpaM U3BEPXKEHUI BYJIKAHOB ILJIAHETHI A/, .
C sT0ii Heabo B popmyny (4) u3 tabu. 3 nomcTas-

Tadauna 1. Yucna Bynkanuueckux opm Kamuatrku u Kypuiabckux ocTpoBOB Kak QYHKIMU UX Tiouaneit S no

nanHeiM (Hogeitniuii..., 2005).

Ceyenusd, S, KMm? Beero
Jnana3oHbl 0.2<85<2 2<85<20 20 < .§<200 200 S
Cpennee, S 1 7 32 324
Kamuartka 47 56 4 2 109
Kypunst 130 47 1 - 178
Bcero 177 103 5 2 287
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Ta6auna 3. [TapamMeTpbl 00pa30BaBIINXCS BO BpeMsI M3BEPKEHU I KaJIbAep TUIAHETHI 3a IMocaeqHre 33 MJTH. JIET.

BricoThr
Bpemsa O6bem Tonmuuxa
Bynkannueckas | Ywucio Huametp, | [lmomans, 06opTOB
o0paszoBaHu, 3 MU3BEPKEHHOTO MarMaTM4ecKoro
00JacTh Kabaep KM KM 3 | Kanbaepsl
JIeT MaTepuaia, KM P oyara Ak, KM
ABCTpains 25 0.4x105-180 | 2-150 3-130 24-100 0.2
u OkeaHus
Azust 194 2.8x10°-1975 2-100 2-1775 0.3-1750 0.008-1.6 0.004-3.49
Amepuka 89 33x106-1912 2-85 7-4648 2-3000 0.18-3 0.1-3
AHTapKTHUIA 3 3-10
1x10°-
Adpuka 26 0.004x10° 2-22 10-80 2-12 1 0.4
Espomna 36 0.3x10°-1875 2-20 3-300 2-72 0.7-2.4 0.008-1.2
Bcero 373 33x10°-1975 2-100 2-4648 0.3-3000 0.01-2.4 0.01- 3.3
Cpenree suadcuue (+ cpenree 1 247 233 0.5+0.4 0.9+0.6
KBaJpaTUYHOE)
Taoauna 4. [MapameTpbl 00pa3oBaBIIKXCS BO BpeMs U3BEPXKEHUM I BOPOHOK Ha IIJIAKOBBIX KOHYCAX 3a mocjieaHue 14
TBIC. JIET.
Bynkanuueckast Hucno Boporok Bpems o6pazoBaHust
OGIIACTD Ha IIJJAKOBBIX et > Huametpsl, kM | Ilnomamu, km?
KOHYycax
Ascrpanii 19 0.07-1.5 0.004-1.8
n OxeaHus
Azust 99 0.3 x10°-1935 0.05-1.8 0.003-2.5
Amepuka 49 0.014x10°-1883 0.03-2 0.001-7
AHTapkTHaa 2 1-1.5 0.8-2
Adpuka 6 0.09-1.7 0.006-2.3
EBpona
Bcero 175 0.014x10°-1935 0.03-2 0.001-7
CpenHee 3HaueHue (+ cpenHee KBapaTUIHOE) 0.8+0.6 2

anMe‘-IaHV[eZ OTCYTCTBUEC Z[OCTy]'[HOﬁ I/IH(I)OpMaHV[I/I O T€X WJIM MHBIX ITapaMETpax ImoKasaHbl B TabJIM1Ie ITYCTBIMU

CTPOKaMHU.

2

LgN
5 4

Lg§

25 3 35

05 1 15 2
Puc. 1. Pacnipenenenue uncen N = 373 (tabu. 2) Kaabaep (TOYKM) U KPYMHBIX BOpOHOK N = 75 (TabJj1. 3) Ha 1miako-
BBIX KOHYCaX (TpeyroJIbHUKH) TIO BEJIMUMHAM UX TUTolaneit S u s [KM?], COOTBETCTBEHHO, 0Opa30BaHHBIX Ha BYJIKa-
Hax MjaaHeTsl; KoadduiueHTt Koppensuuu 0.71.

LgN

14 L

1

= LgV

0.5 1 1.5 2 2.5 3 J

Puc. 2. Pacnipenenenue uymncen u3BepkeHUit Kak GYHKIIMS 00beMOB BhIOpoIIeHHOro Martepuana V [km3], N = 125,
TP U3BEPKEHUSIX BYJIKAHOB TLJIaHETHI; KOadhuneHT Koppeasiuuu 0.69.
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JISUTUCH TaHHBIE 00 U3BEPXKEHUSIX BYJIKAHOB, A
KOTOPBIX M3BECTHBI U IJIOLIAIY KaJbIaeP S U 00BbeMbI
BeIOpollIeHHOro MaTepuana V, N=125. B pesyabraTe
OBLJIO ITOJIYYEHO PaBEHCTBO:

Ah, =0.90 0.6 km. ®)

CpenHue 3HaYEHU I TMaMeTPOB KaJbaep MaHe-
Tol D, = 11 KM (Tabu1. 3) ¥ TONIMH MAarMaTUYECKUX
o4aroB Ah  (8) COOTHOCATCS MeXAy co0OM creny-
IOIIMM 00pa3oM:

D, >>Ah , )
YTO BITOJIHE OJHO3HAYHO MO3BOJISET ONMpPEACTUTH
TeoMeTPUIO MarMaTUUeCcKOro oyara Kak 10CTaTOuYHO
TOHKUWH CJIOW — «OJINH».

OOpaiaioT Ha ce0ss BHUMaHUE CIEAYIOLINE «CO-
BIIaJeHUsT». Bo-TIepBhIX, pacCUMTaHHEIE IT0 (popMyJie
(4) TONIIMHBI MATMATUYECKUX OYaroB OKa3aJNCh,
B cpenHeM ~ Ha 50%, GIM3KUMU BbICOTaM OOPTOB
Kanbaep (tadi. 3):

Ah, ~h, , (10)
YTO TaKKe MOXHO paccMaTpUBaTh KaK MOATBEPXK-
JICHUE TUTIOTE3bl O TOHKOCIOWHOM C MOCTOSTHHOM
TOJILIMHOI MarMaTuyeCcKoM ovare.

Bo-BTOpBIX KpyIHBIE BOPOHKM Ha IIJaKOBBIX
KoHycax (puc. 1) He MOT'yT CyllleCTBEHHBIM 00pa3om
M3MEHUTh aHAJIUTUUYECKOE BBIpAXXEHUE 3aBUCHU-
mocTtu (6). IpyrumMu cioBaMu, NpeaCcTaBIEeHUS O
TOHKOCJIOITHOM MarmMaruudeckoMm ouare (4), (8), (9),
10 CYTH, CTUPAIOT Pa3IUUM S MEXIY KPYITHBIMH BO-
pOHKaMM Ha IITAKOBBIX KOHYcaX M KaibaepaMu. Kak
BUIUM M CaMO TOHSITHE O KaJbAepoobpasyoliemM
HM3BEPKEHN T, KAK HEKOM «0CO00M» Klacce U3BepxKe-
HUM, B ONIpeJeIeHHOM CMBICTIE, TEPSIET CMBICIL.

TOJILIMHA MATMATHUYECKOI'O
OYATA BYJIKAHA

IIpuBeneHHbIe B TabJI. 3 TapaMeTphl ByJIKAHOB
MJaHEeThl MPEACTABIAIOT COO0 TOCTaTOYHO He-
OIHOPOIHYIO COBOKYITHOCTb JAHHBIX, IJIS Pa3HbIX
PETUOHOB, TIPENCTAaBJICHHYIO C pa3HOIl AeTaJIbHO-
cTbio. Bo3MOXHO, M0 3TO NMpUYMHE, TOJIIMHA
MarmMaTM4yecKoro ovyara, BRIYMCJAEHHAsI M0 TaKoi
HEOMHOPOIHOI BBIOOPKE, ompeaeieHa HaMU C JI0-
CTaTOYHO OOJIBIION MOrPEIIHOCTRIO. ITapameTpsrl Xe
u3BepxKeHui coppeMeHHbIX Kypuno-KamuaTckux
BYJIKaHOB HMCCJIEIOBAHbI C OOJbIIICH NeTaIbHOCTHIO
(I'pu6, Jleonos, 2011; Jleonos, I'pu6, 2004; Mene-
KecIeB U ap., 1998) 1 moToMy C X TOMOII[bIO MOXKHO
MOIBITAThCS MTPOBEPUTD HAIIIE IMTPEATIOI0KEHUE O IO-
CTOSIHCTBE TOJIIIIMH MarMaTuueckKrx oyaron. Takue
JaHHbIe MPEICTABICHBI ABYMSI COBOKYITHOCTSIMMU:
Ah, wmAh, (1abi.2),Kaxnasu3 KOTOPbIX sBIAETCA
JOCTaTOYHO OMHOPOIHOM. PaccMOTpUM KaxXa1yio U3
HUX B OTAEIbHOCTH.

Hanunvie o Kypuso-Kamuamcrkux xKaavoepax.
C noMolIbI0 COOTHOIIEHUS (4) OBLIN OIpenesieHbl
TOJIIIMHBI MATMAaTUYECKHUX 04aroB IS 25 MIeiicTo-
HeH-TogoueHoBbIX Kypuino-KamMyaTckuii Kaabaep
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(Tabiu. 2), coOpaHHbIe U KJIaCCU(PULMPOBAHHEIE
W.B. MenexkecueBbiM (Hoseiimmuii..., 2005): gnsa
N= 14 xanpaep Kamuatku u 119 N =9 — Kanbaep
Kypunbckux ocTpoBOB. AHAJIMU3 NOJYYEHHBIX
JaHHBIX (Tabj. 2) moKasall, UTO TOJIIMHBI MarMa-
THMYECKHUX 0YaroB pa30MBaIOTCS Ha IBE KOMIIAKTHBIE
COBOKYITHOCTU Ah, , u Ah, . K niepBOii U3 HUX:

Ah, = 1.05%0.1xkwm, (11)
OTHOCSITCSI TOJIIIMHBI MarMaTUuYeCKMX O4aroB, Ko-
TOpbIE OBLIM OIpeeIeHbl HA OCHOBAaHU M TaHHBIX 00
00beMax BEIOPOIIEHHOI'0 Ha ITOBEPXHOCTh BYJIKAHU-
yeckoro Marepuasa V. Ko Bropoii:

Ah, =0.51+0.2kwm, (12)
KOTOpbIC OBLJIM OIMpeneaeHbl TTepecuyeToM OTJIO-
JKEHM Ha MMOBEPXHOCTU V| K 00beMY MEPBUYHOIO
MarMaTU4ecKoro oyara V, — Belu4uHe, KOTOpas
paBHaA 00bEMY OMYCTOILIEHHOTO MPU U3BEPKEHUU
marmatudeckoro ouara (Hoseitiuii..., 2005).

[epBoe 3Hauenue Ak, (11) 61U3KO TAKOMY Xe
«ILIAHETAPHOMY» 3HaueHuIo (8): Ah, =~ Ah , uTO
MO3BOJISIET CYUTATh: TOJIMIMHBI MarMaTUu4YeCKUX
04aroB Ah, IIeHCTOLIEH-TONOLEHOBbIX Kypuio-
KamyaTckux ByJIKaHOB IPUMEPHO PaBHBI TAKUM
XK€ TOJIIMHAM JJISI COBOKYITHOCTH M3BEpKEeHUN
IJIAHETHI AA, .

Bropoe 3nauenue Ah, (12) XOpowo cooTBeT-
CTBYET BBICOTaM OOPTOB KaJIbJep, 00pa30BaBIIMXCS
npu u3BepxkeHusax Kypuio-KamMyaTcKux ByJIKaHOB
Ah, = 0.54 £ 0.2 xm (Tabn. 2): Ah, ~ h__, 9TO 1O-
3BOJISIET TIPUHSTH: BTOpasi COBOKYITHOCTD TaHHBIX
Ah,  ONpeNeNseT TOJIIMHBI ONYCTOLIEHHBIX Mar-
MaTu4ecKux oyaron. IIpu 3ToM 00€ COBOKYITHOCTU
3HA4YEHU Ah, W Ah, HETPOTUBOPEYAT APYT APYTY.
HeicTBUTENILHO, TPU IIPUMEPHO OAUHAKOBBIX IOTIE-
PEUYHBIX pa3Mepax KaJbaep, IPUBOAMMBIX pa3HBIMU
aBTOpaMU, 00beMbI BEIOPOILIEHHBIX Ha ITOBEPXHOCTh
BYJIKAHMYECKUX IPOAYKTOB V| IpMMEPHO B 1Ba pa3a
MPEBBIIAIOT 0ObEMBI MEPBUYHBIX MAarMaTUUECKUX
Kamep V, (Tabui. 2).

AHanu3 TaHHBIX (TabJ1. 5), HOKa3bIBaET, YTO TOJI-
IIMHBI MArMaTHYeCKUX OUaroB MPeICTaBISIOT COOO0M
OITSITh IOCTATOYHO KOMMIAKTHYIO IPyTIIy 3HAYEHU I

Ah, =0.34£0.1 xkm, (13)
u ONU3KYIO BEIUYMHE Ak, , TakK Kak V,, 1o cytu
(JIeonos, I'pu6, 2004), apnsaiorcsa 6nuskumu V, no
N.B. MenexecueBy (Hoeiimmii..., 2005).

Takxum o00pa3oM, Bce COBOKYITHOCTH MOJIYyUY€H-
HBIX HAMM JaHHBIX JJs TOJIIMH MarMaTH4YeCKUX
0YaroB — IUIS MJIAHETHI, B LeIOM, Ah, (8), o4
Kypuno-Kamuarckoro peruona Ah, (11) u Ah,
(12), Tonbko nnsa Kamuarku Ah, (13) asngiorcs
HeNpOTUBOPEYUBLIMU. byjaeM mojaratb, 4to V us
paborsl (Spera et al., 1981) u V, u3 paborer (Hoseit-
muii..., 2005), a takxe V,u3 paborel (Hoseimmii...,
2005) u V,u3 pabotsl (JIeonos, I'pu6, 2004) nonapxo
Ousku apyr apyry: V=V, V, = V,, oobembl V, u
V, cootHocaTcsa Kak V, = 2V, a ycIoBUA PaBEHCTB
Ah, ~h ,Ah ~h (10)uh ,h =~h asidaoorca
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Tabauua 5. [TapaMeTpsl KajabliepooOpa3yIINX MJIEHCTOLIEH-TOJIOLIEHOBBIX U3BepxkeHnt KaMmuaTku (k) ¢ UCTIONb-

30BaHMEM TaHHBIX U3 paboThl (Jleonon, ['pu6, 2004).

O0BbeM BLIOPOILIEHHOIO TonmmrHa MarMaTUYeCKOro
HaszBaHue Kaiabaepsl HuameTp, KM MATepHaNa, KM> ouara Ai. . K
) 3>
OnHoGoOKMit 4x6 10 0.51
KapsiMckast 5 5 0.25
CobonuHbIi 9 33 0.52
Crena 12 33 0.29
Mabiii CeMsTunK 7 6 0.16
Bonbioit Cemsaunk 10 42 0.54
V3ou-I'eit3zepHas gemnp. 9x18 46 0.32
KpaieHuHHukoBa 10 10 0.13
CpenHee 3HaueHue (CpenHee KBaapaTUuHOe) 0.34 +£0.14

JUIS KaJabIepooOpa3yloliuX U3BEPXKEHUA OUEeBUI-
HBIM BYJIKaHOJIOTMYECKUM KpuTepuem. Toraa ansg
TOJILLIMHBI MArMAaTUYECKOTO oYara rnojyyaem 4eTbipe
HE3aBUCUMBIE OUeHKU: Ah, = 0.5Ah, =~ 0.45 KM,
Ah, = 0.5Ah, =~ 0.53 kM, Ah, = Ah, =~ 0.5]1 kM,
Ah, = Ah, =~ 0.34 xm (BuxkynuHn, AkmaHoBa, 2014),
KOTOpbI€, TIO CYTH, SIBASIOTCS OJM3KUMU U B COBO-
KYTTHOCTHU, OTNIPENEJISIOT TOJIIMHY MAarMaTuyeckoro
oyara, KOTOpPYI0 MOXHO NPUHSATh PaBHOM:

Ah=1/4(Ah, + Ah,+ Ah,+ Ah) =046 £0.1xm (14)

CootHoureHue (14) mosyyeHo Ha OCHOBAaHUU
aHaJiu3a pa3HbIX BHIOOPOK, KOTOPbIE BKJIIOUAIU
JaHHBIE O:

- TUJIAHETE B 1LIEJIOM U KOHKPETHBIX PErMOHaX
(Kypuno-Kamuarckas nyra B uenom, 1 KamuaTtka
u Kypuibckue ocTpoBa o OTAEIbHOCTH);

- pa3HbIX BPEMEHHBIX WHTEPBaJiax: OJUTOLIEH
— JIJISt U3BEPKEHU T ByJIKAHOB 3eMJIU U IJIeCTOLICH-
rOJIOLICHOBBIX — 151 u3BepxKeHuit Kypuno-Kamuar-
CKMX BYJIKAHOB;

- Pa3HBIX 10 FTEOTEKTOHNYECKUM 0OCTaHOBKAM
PETUOHOB;

- pa3HbIX 11O TUIIAM U BYJKAHOB U UX U3BEPXKE-
Hugax: Abpuka, Mcnanaus, okparnHa Truxoro okeaHa
u apyrue (Tabia. 3).

DT0, B COBOKYIMHOCTH, MO3BOJISAET Malylo
TOJIIIMHY MarMaTU4eCcKOro o4yara, ornpenejeHHYo
JUISL pa3HbIX COBOKYITHOCTEN BYJIKAHOB: MJAHETHI,
Kypuno-Kamuarckoit nyru, KamyaTtku, c4uTars,
O CYTU, IIOCTOSSHHOM BEJIUYMHOM, HE 3aBUCHILECH
OT BYJIKAHUYECKOTO Mpoliecca.

Q

Q

OBCYXIAEHMUE PE3YJILTATOB

IIpoBeneHHbIe B paboTe uUCCAedOBaHMUS MO-
3BOJISIOT CleJaTh BbIBOJ O CYIIECTBOBAHUU IO-
CTOSIHHOM BEJIMYUHBI, OTIPEAEIISIEMOM OTHOILLIEHUEM
YIJIOB HAKJIOHA IBYX CaMbIX OO X pACTIPEACIICH U,
OIpEeNeIIIONIMX OCOOEHHOCTH SHEPTETUKU BYJIKa-
HMYECKOTO Tpolecca — rpadguka MOBTOPSIEMOCTH
WU3BEPXEHU, U XapaKTEPHBIX MPOCTPAHCTBEHHbIX
pa3MepoB €ro MCTOYHMKOB — MarMaTUYeCKUX
oyaroB. BuIsIBIeHHBIM ByJKaHMUYECKUIA MHBapU-
aHT — TOJILIMHA MarMaTU4YeCcKOTo oyara, SBJseTCs
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BE€JIMYUHON MOCTOSSHHOU U HE3aBUCHUMOM OT BYJI-
KaHMYEeCKOro nmpoiuecca. AHaJIu3, IpOBeNeHHBI Ha
pa3HBIX YPOBHSX, IJIaHETAPHOM M PErMOHAJIbHOM
(na npuMepe Kypuio-KaMyaTckoii 1yru), mo3BoIna
OINpeaeJUTh TOJNIMIMHY MarMaTu4eckoro ovara,
KOTOpasi 0Ka3ajaach JOCTATOYHO MAJION BEJITUYUHOM,
pasHoii 0.46 £ 0.1 kM.

BbIBOI 0 MOCTOSTHCTBE TOJIILIMHBI MarMaTu4de-
CKOTO oyara nNpMMEHUM JIJIsI JOCTAaTOYHO CUJBbHBIX
U3BEPKEHU I, IPU KOTOPhIX 00BEM BEIOPOILIEHHOTI'O
MmaTtepuana, coctasuseT V= (Ah)} ~ 0.1 kM3 u boiee,
YTO COOTBETCTBYET MHIAEKCY DKCIIJO3UBHOCTH
W= 4 u 6o0nee. K TakuM U3BepKEHUSIM MOXHO OT-
HECTH, B TOM UMCJIe, M KaXKAYIO U3 TPEX BOPOHOK Ha
11IJIJAKOBBIX KOHYCaX, 00pa30BaBIINXCS B xo1e boib-
1oro TpemrHHoro Toja0aunHCKOro u3BepKeHUs B
1975r. (BTTH) (boxnbiioe..., 1984), 4To 1 00BSICHSIET
c(OpMYyJIMPOBAHHBIN paHee BEIBOA 00 OTCYTCTBUU
HEeKOro ocoboro kKJjacca KajJbaepooOpa3yolux
u3BepxkeHuil. [loaTBepkaeHUEM TaKOTO BbhIBOIA
MOTYT CIYXWThb JaHHBIE, IOJYUYEHHBIE B paboTe
(BukynuH u ap., 2012), coriaacHO KOTOPBIM I'paduKu
TOBTOPSIEMOCTH U3BEPKEH M SIBJISTFOTCSI AOCTATOYHO
«TJaIKUMW», HE COMEPXKAILIUMU «M3JIOMOB», U YTJIbI
UX HAKJOHOB, HE3aBUCUMO OT BYJKAaHUYECKOTO
pervoHa, gBJISIIOTCS BEJIMYUHOU MMOCTOSSHHOU —
0.5 £ 0.1. BTOT BBIBOA MOATBEPXKIAETCI U APYTUMU
paHee MOJYYEeHHBIMU pe3yJbTaTaMH, COrJIacHO
KOTOPBIM OOJBIIMHCTBO MCCienoBaTeIei Mmpe-
Jlarajiv yCJIOBHO CYMTATh KaJblepaMUu 00pa3oBaHUs
¢ monepeuHuKoM 2 KM u bosee (Jleonos, I'pu6, 2004;
Jyuuukuii, 1971; Maknonanwa, 1975; Pyctamos, Txo-
cToB, 1982). I'pacdpuyecku 310 MOKa3aHoO Ha puc. 1, Ha
KOTOPOM UCXOIHBIE JaHHBIE (Ta01. 3-4) BOKPECTHOCTHU
TOUKH S= 1 KM? onpeaesINCh Y KaK KaJIbAePhl 1 KaK
KpYIHbBIE BOPOHKHM Ha IIJTAKOBBIX KOHYCAX.

CorjiacHO MHCTPYMEHTAJIbHBIM Teopu3u-
YeCKHUM MCCJIEIOBAHMSIM, IPOBEACHHBIM KaK B
MPOILJIOM BeKe, TaK M B MOCJeaHEe NeCATUIETHUE
Ha Kypuiao-KamuyaTckux ByjJKaHax, UX MarmMaTu-
yecKHe oJyarv pacroJjiaraloTcs, Kak IpaBujIo, Ha
rnyonHax 5-30 kM (AHocoB u ap., 1990; banecra,
1981; Bonpiuoe..., 1981; deiicTByloiiue..., 1991a,
19916; Epmakos, IlTteitn6epr, 1999; Koulakov et al.,
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2011), To ecTh B mpeaeiax 3eMHOI KOPbI, SBISIO-
1ieiicsa 6JI0KOBOI Mo cBoeMy cTpoeHulo. IToatomy
TOJIIIMHA MarMaTuyeCcKoro oyara, He3aBUcumas ot
BYJKAHUUYECKOTO MPOLIECCA, MOXET ONMPEAECTASIThCS
TOJILKO T€OAMHAMUYECKUMU ABUXKEHUSAMU OJIOKOB
36MHOM KOPHI.

Panee B paborax (Bukynun, UBanuun, 2012;
MBanuun u ap., 2011; Ivanchin, Vikulin, 2012)
OblJia MpeaiokKeHa MOJIeJib MarMaTu4eckKoro oyara
«TEeIIJIOBOM B3PBIB», B KOTOPOM IIJIaCTUYECKAs Ie-
¢dopmalis BAOAb TOHKOCJIOMHBIX I'paHUIL OJJOKOB
JOCTUTAET OOJIbIIMX 3HAYCHUN € ~ 1 1 BHE MOJIOC
CKOJIbXXEHUS OHa Oyin3Ka K HyJ1o ¢ ~ 0. B Takux
YCJIOBUSX B 00JIaCTH, JTOKAJIN30BAHHOK TJACTU-
yecKoll nedopmManuu OyAeT U MaKCcHUMaJlbHOE
TEeIJOBbIAEIEHUE. TepMOAMHAMUYECKUIA pacyeT
TAaKOTI0 oyara rokasaj, YTO B pe3yJibTaTe TEMJI0BOTO
paclMpeHus Mpu JOKaIbHbIX MJIABJIEHU X, BOKPYT
MarMaTH4ecKoro oyara co3faeTcs J0NMOJTHUTEIbHOE
JIAaBJICHUE U 32 CUET 3TOTO BOKPYT ouara rmosBasieTcs
noJjie yINpyrux Hamnpsi)KeHU, 3HEpTUs KOTOPOTo
nopsaaka 10 [Ix/1 km3 meperperoii mopoasl. Ilepe-
rpeThbie MarMaTuyeCKMe O4aru 10CTaTOUHO CUJIbHBIX
(W > 4) uzBepXeHU MO BeIWYMHE HAKOIJIEHHOMN
BOKPYI HUX YIPYTroil 3HEPTUU OKa3blBAIOTCH
OJIM3KMMU oyaraM HauboJjiee KpymHBIX (IPOTsI-
xkeHHocTbio 100-200 kM u OoJiee) 3eMaeTPsICCHUI
¢ marHuTynamMu M = 8 u 6ojee. «DHepreTuyecKas»
0J1M30CTh MAarMaTUYECKUX U CEMCMUYECKUX PSAIOM
PpAacmnoyIoKEHHBIX 04aroB B paMKax MOJIeJIU 0JIOKOBOM
reocpenbl 03BOJISET O0BbSICHUTD U B3aUMOJIEUCTBUE
BYJIKAHOB M€K 1y COOO0M (MUTPpALIMIO BYIKAHNYECKOI
aktuBHocTH) (Bukynun u ap., 2010; Vikulin et al.,
2012) 1 B3auMoneiicTBUe ByJKaHU3Ma, CeiicCMUU-
HOCTU U TeKTOHMKU (Bukynun, 2011; Bukynus u
ap., 2012; Vikulin et al., 2013).

B cootBeTcTBUM ¢ pabotoii (ITeitBe, 1961): «...
HauboJiee CylIeCTBEHHBIM BBIBOJ COBPEMEHHOI
TEKTOHUKHW, KOTOPBI 3aCTaBJISET NEPECMOTPETH
Hallu NpeACTaBIEHUS, 3aKJIIOYAETCS B TOM, UTO
3eMHasl Kopa ... pacujieHeHa Ha OJIOKM HE TOJIbKO
CUCTEMOM KPYTHIX UJIU BEPTUKAJBHBIX TEKTO-
HUYECKHUX IMOBEPXHOCTEM, HO U MMOBEPXHOCTEM
MOJOTUX WU FOPU3OHTANBHBIX (cTp. 37). ... I'my-
OVMHHBIE TAHTEHIIMAJbHbIE TEKTOHUYECKUE 30HBI,
pacnoJiarasich B 00JacTy OOJbIIMX HaBJICHUN U
TeMIlepaTyp, ABIASIOTCS 30HAMU «IJIACTUYECKOTO
TEUEHMSI»...M TIEPBUUHBIX MarMaTU4eCKMUX 04aroB
(ctp. 37). ... [MaBHBIM UCTOYHHUKOM 3TOI DHEPrUu
SABJSIOTCS MEXaHUUYECKUE NTBUXEHUS BeEllECTBA
3eMHOM Kophl» (cTp. 50). Kak BUAMM, ONMKUCAaHHBINI
paHee «TOHKOCTONHBIi» MeXaHU3M ILIaCTUYECKOTO
JIBUXKEHW S BAOJb TOBEPXHOCTEN OJIOKOB MOXET OBbITh
MNPUMEHEH Y K TEKTOHMYECKUM TpaHUIlaM 3€MHOU
KOpB&I, BOOOIIIE.

Ha Bo3MOXHOCTB TaKOro 000011IeH ST YKa3bIBAIOT
U JAHHBIE O TPEX PSIOM 00pa30BaBLIMXCI KOHYCaX
Cesepnoro npopeiBa BTTHU (Kamuarka), KoTopbie
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MUTPUPOBAJIU B X0/ U3BepkeHUs B 1975 T. BAONB 00-
111ei 30HbI KOHYCOB TosbaurHckoro noJja (bosbiioe...,
1984), a Tak>Ke TaHHBIE 0 MUTPUPOBABIIIMX BAOJb 10-
nuHbl CHeiik PuBep (CIIIA) TpOTSzKeHHOCTBIO OKOJIO
500 kM N = 8 cuibHeitmux (W > 6-7) n3BepXeHUsIX,
B TeUeHHeE TOCIeTHNX 16 MIIH. JIeT, ¢ 00pa3oBaHUEM
kanbnep ¢ D > 10 km (KopoHoBckuii, 2012).

M3 Bcex cinoeB B mpeaeax BEpXHEW MaHTUU
TOJIbKO TpaHULla MoxopoBuYMYa JOCTATOYHO
YBEPEHHO BBIIEISIETCS MJISI BCEX PETMOHOB 3eMJIU.
IToaTOMY BEIBOA O TOHKOCJIOMHOM IIEperpeToil U mo-
CTOSTHHOW IO CBOEH TOJIIIIUHE TIPUPOJIE TIEPEXOTHOTO
CJIos, B TIEPBY10 ouepeib, MOXET ObITh pacpocTpa-
HEH UMEHHO Ha rpaHuily MoxopoBuuuya.

HMmMeeT v BEepXHSS MaHTHS, PACIIOJOXEHHAs
HMKE MO0 BBl 36MHOI KOPBI, 0JIOKOBOE CTPOEHUE,
He U3BECTHO. BrioJyiHe omnpeneseHHO MOXKXHO CyIUTh
JIMIIb 0 OJIOKOBOM CTPOEHMM 3eMHOI KOphl. Ilpu
p-T yclioBUSIX, KOTOpbIE PEAJIM3YIOTCS Ha TPAHULIE
MoxopoBrunYa, MOXHO OXUAATh, YTO HUXKE I'pa-
HUILIBI 36MHOM KOpBbI Teocpeia MOXET HE SIBIASThCS
0710KOBOI. B TOM 4mcCje U MOTOMY, YTO BEIIECTBO
HMXe TpaHullbl MoXxopoBUYMYa B 3HAYUTEIbHOU
CTEIEeHU NO0JIXKHO 00J1aaTh CBOICTBOM 00bEMHOTO
(JIeonos, 2008), a He cnBuroBoro reueHus. [loaTomy
B CBETE€ POTALIMOHHOI MeXaHUKM OJIOKOBOI reo-
cpensl (Bukynun, 2011; Bukynun, UBanuuH, 201306;
Vikulin et al., 2013) 1 MoJenu «TEMJIOBOTO B3phIBa»
(Bukynun, UBanuun, 2012; UBanuuH u ap., 2011;
Ivanchin, Vikulin, 2012) MOXHO IIpPeIIIOI0XUTb,
YTO IOJOIIBA 3€eMHOM KOpHBI IIPeACTaBIsIeT CO0O0it
(bazoBy10 MOBEPXHOCTb, HUXKE KOTOPOU reocpena
He sBasSeTcs 0JI0KOBOI, CITOCOOHOM K CABUTOBOMY
TEUEHW 10, UJIY SIBJISETCI TAKOBOW, HO B 3HAUYUTEJIbHO
MEHbIIIEel CTeleHu, YeM 3eMHas Kopa (BukyiauH,
WBanuun, 2013a).

Taxum o6pa3om, BEIBOJI O TOHKOCJIOMHOM «0JIH-
HOOOpa3HOM» MarMaTUYecKoM ouare, TOJIIMHA
KOTOPOTO OIIPENEISIeTCI CBOMCTBAMU 3¢ MHOM KOPHI,
SABJISIETCS, HA HAIl B3MJISIA, byHIAMEHTaJIbHBIM JJI51
BYJIKaHOJIOTUM. TaKkoi BBIBOJ MO3BOJIIET B paMKax
potanuonHoi moaenu (Bukynun, 2011; BukynuH,
WBanuun, 20136; Vikulin et al., 2013) BynkaHn4e-
CKU MPOLIECC «COCTBIKOBATh» C IMPEACTABICHUSIMU
0 0JIOKOBOM Teocpelie U BOJTHOBOM reoqMHaAMUYe-
CKOM ITpoliecce.

ABTOpHI IpU3HATEIbHBI K.T.-M.H. B.JI. JIeoHOBY,
K.I.-M.H. B.A. EpmakoBy u 1.r.-m.H. Y1.B. Menekeclie-
BY, 32 MHOTOUMCJICHHbIE TUCKYCCUU U OOCYKIEHU S
3aTPOHYTOM B paboTe IIPOOIEMBI 1 3a KOHCYJIbTalluy
10 U3BEPKEHUSIM U TPUPOIE MAarMaTUYECKUX 0YaroB
u n.¢.-M.H. H.W. ITaBieHKOBOI 3a 00CyXA€H1E IPU-
polbl rpaHUuIlbl MOXopoBUYMYA.
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MAGMA CHAMBER AS A PROPERTY OF THE EARTH CRUST

A.V. Vikulin, D.R. Akmanova

Institute of Volcanology and Seismology FEB RAS, Petropaviovsk-Kamchatsky, 683006

This paper proves the hypothesis of a constant and independent of the volcanic process thickness of the
magma chamber as a property of the Earth crust. This idea is based on the most common distributions
describing volcanic eruptions (recurrence curves, the squares, volumes of erupted material). The hypothesis
is discussed in relation with the concept of block geomedium and its wave geodynamic movements.

Keywords: magma chamber, Earth crust, block, caldera, Moho.
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