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BBEJIEHUE

AHJIIE3UTOBBIM ~ BYJIKAHAM ~ yJENSETCSs 0c000e BHUMAHWE B CBS3U C
BHE3AMMHOCTBIO U KaTaCTPOPUUECKUMHU MaCIITA0aMU UX JKCIUIO3UBHBIX M3BEPIKEHUH,
IIPU KOTOPBIX B KOPOTKOE BpEMSl - B HECKOJBKO JHEHW, a MHOI/JAa M 4YacoB - Ha
MMOBEPXHOCTh 3€MJIM MOCTYIAIOT OTPOMHBIE MAacCChl FOBEHWJIBHOTO U PE3YPIEHTHOTO
Marepuaia. Hanpumep, npu u3BepkeHHH ByJkaHa be3piMsiHHBINN B 1956 T. OBLIO
BHIOPOIIICHO OKOJIO 3 KM’. IMPOKIACTHYECKOro MaTeprana, Ha Illusenyde B 1964 r. -
1.5 km’, na Karman B 1912 1. - 21 kM’ u T.1. XOTS aHIE3HTOBBIX BYJIKAHOB Ha
IUTAHETe MEHbIIe, YeM 0a3albTOBbIX, B 20-M BEKe MPOIYKTUBHOCTH aHJIE3UTOBOIO
ByJIKaHU3Ma B 3 pasa mpeBbicHMia TakoByro OaszanbroBoro. Ha Kamuatke uz 29

NENUCTBYIOIIUX BYJIKAHOB 13 - aHIE3UTOBBIE. XOPOILIO M3BECTHBI MOLIHBIE TOJIIU
MAPOKJIACTUYECKUX OTJIOXKEHUM B painloHax ByJkaHOB Illusenyy, be3bIMsAHHBIN,
Kuzumen u nip.

HaGmopare kaTtacTpoduyeckue OHKCIJIO3UBHBIE H3BEPKEHUS aHJIE3UTOBBIX
BYJIKAaHOB BYJIKAHOJIOTaM YIAETCS YPE3BBIYANHO PEIKO, €CIIU K€ ITO CIYy4YaeTcs, TO
y4eHble  MOJYy4YaloT JOCTOBEPHYI0  HMH(POpPMAlUIO O  MOCJIEI0BaTEIbHOCTH
dbopMupoBaHUS  TUPOKIACTUYECKUX  OTJIOXKEHWW  ByJkaHa. Yame  Bcero
UCCJICOBATEIN MMEIOT JIEJ0 JIUIIL C MHOTOMETPOBBIMHU TOJIIAMU MHPOKIACTHKH,
TeM OoJjiee, KOrja M3y4arOTCS TOJOIICHOBBIE WM Oojiee ApeBHUE OOpa3OBaHUS.
CormocraiieHre HAOJIIOJEHUN X0/1a U3BEP)KECHUS BYJIKAHA U TIOJIEBBIX MCCIICIOBAHUI
MAPOKIACTUYECKUX OTJIOKEHUM, CHOPMUPOBAHHBIX B XOJE€ OATOI0 H3BEPKECHMUS,
MOMOTAaeT pazo0paThCsl B TOJIIAX MUPOKIACTUKH, BBIAEIUTh B HUX Pa3IUYHbIC
THIIBI.

B HacTtosimee BpeMs B pe3yJbTaT€ MHOTIOYHWCICHHBIX BU3YaJIbHBIX,
TEOPETUYECKUX U  OKCHEPUMEHTAIbHBIX  pabOT  TOSBWINCH T'€HETHUYECKHE
KJaccu(UKaIMy MUPOKIACTUYECKUX 00pa3oBaHMi, B KOTOPBIX BCE MHOTooOpasue
MUPOKJIACTUKU CBOJMUTCS B II€JIOM K CIICIYIOIIUM TJIaBHBIM THUIIaM OTJIOKEHMM: 1-
HaIlPaBJICHHBIX B3PHIBOB, 2- TMUPOKIACTUYECKUX TOTOKOB, 3- MUPOKIACTHUUECKUX
BOJIH, 4- TIETJIOBBIX 00JIaKOB MUPOKJIACTUYECKUX MTOTOKOB, S-Te(PHI.

ABTOpY MOCYACTJIMBWIIOCH HaOMIOAaTh W3BEp)KEHUE ByJKaHa be3bIMsSHHBIN B
1984 r. m u3yyaTh €ro NUPOKIACTUYECKUE OTJIOKEHHS CIYCTA 2 OHSA MOCJe
OKOHYAaHUS 3TOTO W3BEPKEHHUS, B NAJbHEWUILIEM - MPOAYKTHI €lle 3-X H3BEPKECHUI
sToro ByinkaHa (B 1985, 1986, 1989 rr.) cmyctst MeHee 12 nHeW mocie OKOHYAHUS
KyJbMHUHAIIMOHHBIX (a3  3TUX  u3BepKeHuil. Tak  Kak  HCCIIEIOBaHMS
MUPOKIACTUYECKUX OTJIOKEHUU TMPOBOJUIUCH (PaKTUUECKH cpazy Iocie UuX
dbopmupoBanusa (CTPYKTYpHBIH OOJMK oOOpa3oBaHUN HE YCIel W3MEHHUThCA W
CTEPEThCS MOJ ICUCTBUEM IK30T€HHBIX (PAKTOPOB), AMATHOCTHKA PA3TUYHBIX THUIIOB
MUPOKJIACTUKY UMEJIa U MMEET BBICOKYIO CTEIEHb JOCTOBEPHOCTH.

KauecTBeHHbIE XapaKTEpUCTUKH (paclpOCTpaHEHUE, YCIOBUS 3aJeTaHusl,
CTPYKTYPHO-TEKCTYpPHbIE OCOOCHHOCTH MHUPOKIACTUKH) OOJIBIIMHCTBA  THIIOB
OTJIOKCHUH B OCHOBHOM OBLIIM M3BeCTHHI [2, 4, 8, 9, 10, 13, 14, 15, 28-34, 36-40, 43-
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45, 47,61, 62, 64, 65, 72, 73, 76, 82, 102, 106, 113-148], TpeboBasioCh IUIIb
YOOPSAIOYNUTh WX JJIs KaTacTpOUUYECKUX W HEKATaCTPODUUECKUX HW3BEPIKCHHM
KaM4aTCKUX BYJIKaHOB. KonuyecTBeHHbIE mMoOKa3aTeNHu (JIaHHbIE XHUMHUYECKOTO,
MUHEPAIBHOTO, TPAHYJIOMETPUYECKOTO COCTaBOB, (U3MYECKMX U  (UBHKO-
MEXaHUYECKUX CBOWCTB) OTJIOKEHWUW OTACIBbHBIX THUIIOB MMHPOKIACTUKUA ObUTH
ompenesieHbl BrOepBble. Kpome H3ydeHHs MNUPOKIACTUYECKUX OOpa3oBaHUN B
MaccuBe, B JA0OPaTOPHBIX VYCIOBHSIX HauOoOJbllIee BHHUMAHHE aBTopa OBLIO
oOpareHo Ha "3aloJHHUTENb OTIOKEHUU" pa3HBIX THUIOB MUPOKIACTHKU (YACTHUIIBI
pa3MepoM MeHee 2 MM), TaK KaK OH COCTaBJISIET "BeCbMa 3HAUYMTEIBHYIO MAaccCy
MOPOJIbI  JIFOOOTr0 W3 TeHeTHYeCKuX TuroB mopoa" [64, crp. 17]. Takxke Ha
CKaHHUPYIOIIEM OJJIEKTPOHHOM MHKpockore Kadenpsl HHXEHEpHON TeoJoTUH W
OXpaHbI TeoJIorHueckoil cpefpl ['eonornueckoro dakynprera MI'Y BrepBbie ObLIO
U3y4€HO MHKPOCTPOEHHE O0pa3lOoB HEHApYLIEHHOTO CIIOXKEHHMS HEKOTOPbIX
T€HETUYECKUX TUIIOB TUPOKIACTUKH.

B npouecce KOMIUIEKCHOTO H3Y4Y€HUS MHUPOKIACTUYECKUX OTIIOKEHUU
HOBEHIIMX W3BEPKEHUN BYyJKaHa be3bIMAHHBIA OBUIM BBISBJICHBI XapaKTEpPHBIE
OCOOEHHOCTH Ka)KJIOTO M3 TIE€HETHYECKUX THUIIOB IMHPOKIACTUKA 3TOrO BYJIKAHA.
Takumu ke MeTogamu ObUTH MPOAHATH3WPOBAHBI MUPOKIACTHYECKUE O0Opa30BaHMUS
KaTtacTpoPpUIeCKuX n3BEepKeHUH BynkaHOB be3piMstanbii (1956 r.) u [lluBenyq (1964
r.), a TaKke [JPEBHEUIINX W3BEPKEHUW mocieqHero (mpeaoCTaBICHHBIX
B.B.Ilonomapesoii - UBI'ul" IBO PAH).

B uenom, ObulM W3ydYeHbI M OINUCAHBI COTHU TOYEK OMPOOOBAHUI
MMPOKJIACTUKHU; OTOOpAaHO 0ojiee ThICAYM O0pa3LoB MUPOKIACTUYECKHUX OTIIOXKECHHM
pPa3JIMYHBIX TEHETUYECKHX THUMOB. MaTrepuanabl KOJIMYECTBEHHOIO WCCIeA0BaHUs
npumepHo 600 00pa3loB MUPOKIACTUKH, MHOTHE U3 KOTOPBIX MOJBEPIVIHCH
KOMITJIEKCHOMY aHaln3y, TpPEICTaBleHbl B 3Toi pabote. Kpome sToro, Obutm
MCIIOJIb30BaHbl TAKXKE OMYOJMKOBAHHBIE MATEPUAIIBI TIO OTI0KEHUSIM 3TUX BYJIKAHOB.

B pe3ynbTaTe BBINOJHEHHOTO MCCIENOBaHUS HapAay C OOOCHOBaHUEM
nopa3AeNieHUs] MUPOKIACTHUECKUX 00pa30BaHUI aHAE3UTOBBIX ByJlkaHOB KamuaTku
Ha MSTh TEHETHYECKUX THUIOB (B COOTBETCTBUU C COBPEMEHHON TE€HETHYECKOMN
KJaccuuKaImeil, MpuHATON B MUPOBOW BYJIKAHOJIOTHH), JAaHO JETAIBHOE OMHMCAHHE
WHXEHEPHO-T€OJIOTMYECKUX OCOOEHHOCTEN KaXKJIOr0 U3 ATUX TUIOB MUPOKIACTUKHU.
Haiinensl He TONBKO KaYECTBEHHBIC, HO U KOJIMYECTBEHHBIE XapaKTEPUCTUKHU, YETKO
OTJIMYAIONINE OJWH T€HETHUYECKUN THUI MUPOKIACTUKU OT JPyrux. BBIICHEHO, 4TO
MPUMEHEHUE TOJYYEHHBIX JIaHHBIX B COBOKYIMHOCTH C METOJIOM aKTyajlu3Mma,
HO3BOJIIET C OIpPENEICHHON CTENEHbI0 BEPOSTHOCTU paclIUu(pOBBIBATH TEHE3UC
MUPOKIIACTUYECKUX OTJIOKEHUH JI000TO BO3pacTa, BOCCTAHABIWBATH JPYNTHBHBIN
MeXaHU3M UX (HOPMHUPOBAHUS, MACIITAOBI SKCIUIO3UBHBIX M3BEPKEHUN BYJIKAHOB, a
TaK)X€ ONPENENATh BYJIKAHOONACHOCTh TEPPUTOPHI, T.K. U3BECTHO, HAIIPUMEpP, YTO
HamOoJiee OMACHBIMU SIBJISIOTCS TaKUE W3BEPKEHUS BYJIKAHOB, MPH KOTOPBIX
BO3ZHUKAIOT MUPOKJIACTUYECKHUE BOJHBI METUIOBBIX 001akoB ("'massimue Tydn").

JlaHHBIE IO MHKEHEPHO-TEOJOTHUECKON XapaKTePUCTUKE TeHETUYECKUX TUIIOB
MUPOKJIACTUKHN BYJKaHOB KamM4aTku MOTyT OBITh MCTIOJIB30BaHBI M3BICKATEIHCKUMHU
OpraHU3alMsIMU [PU COCTABJICHUU MPOEKTOB JAETATbHBIX UCCIEA0BAaHUN TEPPUTOPUH,



MPUMBIKAIONIMX K BYJKaHaM; HAy4YHbIMU YUPEXKACHUSIMHU, PACCMATPUBAIOIIUMHU
BYJIKAHOT€HHBIC OTJIOXEHHSI B KAYECTBE I'PYHTOB-AHAJIOTOB JPYTUX IUJIAHET 3€MHOMU
rpynnsl U T.4. [lolydeHHbIE YUCIECHHBIE XapaKTEPUCTUKUA MNUPOKIACTUYECKUX
OTJIOXKEHUM TPUMEHUMBI 111 HHTEPHPETAIIUU JAHHBIX JUCTAHIIMOHHBIX HAOIIOACHUN
KaK 3€MHBIX IMOBEPXHOCTEM, TAK U JYHHBIX, MAPCUAHCKUX U APYTHX.

ABTOp OnarojapuT 3a TMOMOIIb B HCCIEIOBAHUSIX MUPOKIACTUYECKUX
oOpazoBannii Kamuatku corpynuukoB Kadenprsr MHxeHepHON reoJoruu U OXpaHbl
reojoruueckoit cpeapl ['eomormueckoro ¢akynprera MI'Y B.M. Jlagbiruna -
BIIEpBBIC TO3HAKOMUBIIIETO MeHs ¢ KamuaTkoil u Bcerjga 0€30TKa3HO MOMOTABIIETO B
pemennn paszHoro poma mpodbimem, B.T. TpodumoBa - 3a BHMMaHWE, MOMOIIH U
MOJJEPKKY, OKa3aHHbIC MHE MIPU HaMMCaHUU 3TOM paboThl; a Takxke, B.H. Cokomnosa,
H.A. PymsnueBy, I1.D. Poora, B.H. IllupokoBa, H. boasiiakoBy, O. JleMeHThEBY,
B.A. Koponesa, A.Il. Pe3sHnyeHKko U Apyrux; KOJUIET-BYJIKaHOJIOToB U3 MHcTuTyTa
ByJKaHOJoTMM U MHcTUTyTa BynkaHudeckod reosioruu u reoxumuu JIBO PAH: B
nepByto ouepenb [.E. borosBnenckyro, N.T. KupcanoBa, O.A. bpaiiniery u U.B.
MernekecueBa, KOTOpble MO3HAKOMMIIM MEHS C NMUPOKIACTUYECKUMH OTIIOKEHUSIMHU
aH/JE3UTOBBIX BYJIKaHOB KamuaTku W MOMOTJIM MOSIBUTHCA ATOM paboTe HAa CBET; a
taxxke T.I1. Kupcanosy, B.B. [Tonomapesy, IL.II. ®upcrosa, I.M. Pomanosy, H.M.
KpaBuenko, A.A. Pasuny, A.B. CokopeHKO U Ipyrux.



I'maBa 1

CocTaB U MHKEHEPHO-Te0JI0THYeCKHEe 0COOEHHOCTH
COBPEMEHHBIX MMPOKJIACTHYECKUX 00PaA30BaHM A
u3BepkeHnid ByJakanoB CesepHoii rpynnbl KamuaTku

Haunbonee pacrpocTpaHEHHBIM TUIIOM BYJIKAHUYECKON aKTUBHOCTU SIBJISETCS
AKCIUIO3UBHASL  JEATENBHOCTh. "OKCIIO3Us" - B y3KOM CMBICJE CJIOBa, O3HAYaeT
"BHE3aIMHbI, OYCHb HEMPOAOKUTEIbHBIN CUIBHBIN B3pbIB" [23,72]. DKcmio3uBHAS
NEATENIbHOCTh PAa3HbIX BYJIKAHOB MOJET BBIPAXAThCS OTIEIbHBIMU CIIA0BIMU WIIU
CUJIbHBIMU B3pbIBaMU, a TAK)KE HEMPEPHIBHBIMU CEPUSIMU B3PHIBOB.

Poixspiii 00JOMOYHBIN MaTepuall, MOCTYMAIOIUA Ha TOBEPXHOCTh 3€MJIM B
pe3yJbTaTe YKCILUIO3UBHBIX U3BEPKECHUN BYJIIKAHOB, HOCUT HAa3BaHHUE ''TMPOKIACTHKA"
[23] (oT rpeueckoro "mup"- oroHb W "kjactukoc"- pazapoOseHHsit [98]). omns
MUPOKJIACTUYECKUX MPOIYKTOB MPU H3BEPKEHUSIX BYJIKAaHOB pasznuyHa. Hampumep,
IIPU M3BEPKEHUAX raBaiiCKOro TUIAa OHA MaJa, MPHU TUIMHUAHCKUX - TpeoliagaeT, a
MOpOil  SABJISIETCS E€IWHCTBEHHBIM TIPOAYKTOM u3BepkeHusa. KomuuectBo (B %)
MUPOKIIACTUYECKOTO MaTepuaia OT 00IIel MacChl MMPOTYKTOB U3BEPKEHUS BhIpAKACT
KO2(DPUIIUEHT SKCITIO3UBHOCTH.

Oco0eHHOCTH MUPOKIACTUKU OMPEACIISIOTCA CBOMCTBAMH UCXOJIHOM MarMsbl, €€
ra30HACBIIIEHHOCTBIO, BS3KOCTBIO M T.A., & TAKXKE JHUHAMHUKOW SKCIUIO3UBHOU
NEeSATENbHOCTH.

B nutepaTtype cyliecTByeT MHOXECTBO ONHCAHUN HM3BEPKEHUIN BYJIKAHOB U
CBSI3aHHBIX C HHUMH OTJOXKEHHWH, MPEICTAaBICHUI O MexaHu3Mmax O0Opa3oBaHMs
MUAPOKIACTUYECKUX MOPOJ, MOMBITOK CHCTEMATU3alluu MUpOKIacTuku [2, 8-10, 29-
39, 47, 58-60, 64, 65, 72-76, 82-84, 93, 94, 102, 106, 111-148].

Panbiie knaccuukanuu MNHUPOKIACTUYECKUX OTJIOKEHUM CTPOWIIUCH B
OCHOBHOM Ha KaUY€CTBEHHBIX PA3TUYUAX ITUX OTIOKEeHUH. C yBEITUYECHUEM CTETICHU
JNETATBHOCTH  WCCIEJOBAaHWS  MUPOKIACTHKH,  OTBEYAIOMIeH  TpeOOBaHUAM
(GU3HYEeCKOT0 MOJETUPOBAHUS W3BEPKCHUI BYJIKAHOB, B KIAacCU(DHUKAIMOHHBIC
OPUHLUNBL  BCE  OOJIbIIE  3aKJIAJbIBAIOTCS  TIEHE3UC U KOJUYECTBEHHBIC
XapaKTEPUCTUKHU TUIIOB OTIOKECHUM.

Hanbonee mnpuemsieMold B HACTOSIIEE BpeMs SBISAETCS T'€HETUYECKAs
KiIaccu(uKaIus NHPOKIACTUYCCKUX OTJIOKEHUN BYJIKAHOB, TpEICTaBICHHAS B
pabore P.®Oumepa wu [.IlImunke [120]. Jlns aBTOopa 23Ta CcHUCTEMaTH3AIMS
MUAPOKIACTUKU CIYKUT TJIAaBHBIM OPUEHTUPOM MPU H3YYEHUU MHUPOKIACTUUECKUX
OTJIOKEHUU aHJIE3UTOBBIX ByJIKaHOB KaMuartku.

B To xe BpemMs aBTOp HE MOXET HE OTMETUTh KiacCUuPUKau
nupokiactudeckux mopon E.Maneesa [74,75], JI.borBunkuno#t [13] u ocoOGeHHO
paboty [64] T.KpaeBoii, rae BHEpBbIE AETAIBHO IMOKAa3aHbl JAUArHOCTHYECKHUE
MaKpONpPU3HAKK TEHETUYECKUX THUIIOB TIpyOOOOJIOMOYHBIX MUPOKIACTUYECKUX
OTJIO)KCHUW NOJHOXHUU CTPAaTOBYJIKAaHOB Kamuartku, omnpenensieMble B IOJEBBIX
YCJIOBUSIX.
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B wnenom, nupoxiactuueckue oOpa3oBaHUS BYJIKAHOB B HACTOALIEE BpeMs
pa3fensdloTcs Ha CICAyIOUIMe TeHeTUYecKue Tumbl: 1- Tedpa, OTIOXKEHUS 2-
MUPOKIACTHYECKUX TMOTOKOB, 3- MUPOKIACTHYECKHX BOJIH, 4- MEIIOBBIX O0JIaKOB
MUPOKJIIACTUYECKUX IMOTOKOB, S-HAaNpaBJICHHBIX B3pbIBOB. [Ipuuem, 2-o#, 3-uil u 4-
Bl TUIBI TUPOKIIACTUKU B3aMMOCBSI3aHBbI.

1.1. O0mas xapakTepucTUKa ByJKaHOB be3bivsiHubIi 1 LuBenyq

Byakan be3piMsaHHbIN (puc. 1) sBIsEeTCSd YHHUKAIbHBIM OOBEKTOM IS
HCCIIeIOBAHUSI, TaK KaK IMOCJe MpOoOYyKAeHUS B OKTAOpe 1955 1. nesTenbHOCTh ATOTO
TUMWYHO aHJIE3UTOBOTO BYJIKAHA HEMPEPHIBHO MPOJOJDKAETCS A0 HACTOSIIETro
BPEMEHU.

Puc. 1. Bynkan be3sIMSHHBIN: Ha MepeHeM IUIaHe - MUPOKJIACTHYECKUI MOTOK U3BepXKeHHs ByikaHa 13-14
OKTSI0pst 1984 1.

IlepBpie wuccnenoBarenu BYyJKaHOB KIllOUEBCKON TpymHIbl YACHSIM MaJlo
BHUMAaHUS 3TOMY BYJIKaAHYy, CUMTAs €ro MOTYXIIUM (ITOTOMY, BEPOSTHO, U TMOJYyYHII OH
takoe wums). B.W.IIuiin [91] nHazBan ero u KiroueBckod caMbIMH MOJIOJBIMU
ByJkaHamMu KIIOUeBCKOW TpyIIbl, OTMETHUB CBEXKECTh CKJIOHOB (OTCYTCTBHUE
rIIyOOKUX 0appaHKOCOB) M JIaBOBbIX 00pa30BaHUi ByJIKaHa be3bIMAHHBIN U BbICKA3all
MPEINOI0KEHHE, UTO 3TOT BYJIKAH SIBJIICTCS WA HEAABHO MOTYXIIIHUM, UM HE COBCEM
MOTYXIIUM.

be3bIMSHHBIM HaXOAHUTCS B caMOM LEeHTpe KIlloueBCKOW TpymIiibl BYJIKAHOB.
Bo3HukHOBEHHE €ro OTHOCUTCS K KOHITY mo3fHero mieicronena (10,5 - 11 Teic. net
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Hazan) [15,45]. Cuuraercs, 4TO NEPBOHAYAIBHO OH Pa3BHBAJICS KaK 3KCTPY3HBHBIM
KynoJsi, a co BpeMeHu okoso 5500 ner Hazajg - Kak CTparoByJiKaH. JleTanbHbie
Te(PpOXPOHOJIOTUUECKUE HUCCIEAOBAaHUS ByJIKaHa BBISBWIM B mnociegHue 2500 ner
MyJbCAIIMOHHBINA XapakTep ero AESATEIbHOCTHU - YEpPEeAOBaHUE IEPUOJIOB IMOKOSI U
aktuBu3anuu [14]. JlaHHbIe TOKa3bIBAIOT, YTO JIMTEIBHOCTH MPEIIICCTBYIOIIETO
nepuojia MOKOs BYJIKaHA COMOCTaBUMA C MPOJOJIKUTEIbHOCTBbIO €r0 aKTUBHM3ALUU -
HarpuMmep, 3a nepuoaom nokos B 1100 net nuta akruBuzanus B 700 net, cieayronme
nepuoabpl OJMMHAKOBBI - 10 350 jer mokos m aktuBm3anuu [15]. IIpoOyxiuenwme
ByJIKaHa 1ocJie ""cHa" MpoucXouiio B OopMe CHIIBHBIX OSKCIUIO3MBHBIX M3BEPIKEHUM,
a co Bpemenu 1400 mer Ha3al, Kak yKa3plBalOT aBTOPHI paboTel [15], mnms Hero
CTaHOBSITCS XapaKTEPHBIMU KaTacTpopuUecKue U3BEpKeHUs. VHTEHCUBHOCTH
BBIHOCA BEIIECTBA BYJIKaHOM co BpemeHu 5500 1 Hazag no 1956 r. onleHuBaercs B
cpennem 4-5x10 1/rox, a ¢ 1956 r.- Ha mopsAxok Gombie [15].

[Toponbl BynkaHa NpEACTaBICHbI, NPEUMYIIECTBEHHO, aHJE3UTaMU, HO
BCTpEUAIOTCS Takke 0a3ajabThl, aHAC3MTO-0a3abThl M HamuThl [37]. B 1memom, 1o
METPOXUMUIECKUM OCOOCHHOCTSIM BCE TIPOIYKTHI M3BEPKEHUHN BYJIKaHA OTHOCSTCS K
OpOJIaM HOPMAJILHOTO 1O MIEIOYHOCTHU PsiJIa U3BECTKOBO-IIEIOYHON CEpUH.

OtMeuaercs, 4TO ISl NEPUOJIOB aKTUBHOCTU BYJIKaHA B M3YyUYEHHBIM OTPE30K
BPEMEHHM XapaKTEPHO M3MEHEHHE COCTaBa MOPOJ OT KUCIBIX pa3HOCTEH (B Hauase
aKTHBHU3AIlMN) Yepe3 0ojiee OCHOBHBIC K 00J1ee KHCIIBIM (B ee KoHIe) [15, 45].

22 okTsa0pst 1955 r. BHepBbIE B HCTOPHUUYECKOE BPEMSI HAYaJIOCh U3BEPIKEHUE
BynkaHa bespmsHHBIN, a 30 mapra 1956 1. mpowmsomien ero karacTpohUyYecKuid
B3PbIB, B PE3yJbTaT€ KOTOPOIO MIHOBEHHO OBUIM 3HAYUTEIBHO MNPeoOpa3oBaHbI
Mop(osorus TOCTPOMKM ByJKaHa U penbed NPUICTAINX OKPECTHOCTEH.
OOcrosTenbHOe onucanue u3pepkeHus 1955-1956 rr. m ero mocneACTBHIl JaHBI B
pabotax [36, 37]. B nanpHelieM 3TO U3BEP>KEHUE HEOJTHOKPATHO PACCMATPUBAIIOCH
B Pa3HBIX acIlleKTax BO MHOTHX paboTtax [8, 9, 11,45 u np.].

JleTtanbHoe U3yUYEHHUE U OMKCAHKUE MPOLIECCa U3BEPHKEHUS TUIA HAMPABICHHOTO
B3pbIBa Ha ByJIKaHE be3bIMsHHBIN B 1955-1956 1T., a Takke npeamecTBOBaBIINX EMY
COOBITHI, UMEJIO U MPOJAOTKAET UMETh OTPOMHOE 3HAYEHHUE JIJIS1 HAYKH.

B pe3ynbTaTe HanpaBieHHOTO B3phIBa ObUIM YHUYTOKEHBI BEPIIMHA BYJIKaHA U
€ro BOCTOYHBIN CKIJIOH, oOpa3oBajcsi kpatep pazmepoM 1.3x2.8 km u riryounoi 700
M. OOGnactb, OoXBaueHHasi B3pbIBOM, oOIlleHMBaeTcs B 500 kM°. Bonbmras wactb
MaTepralia B30OPBAHHON MOCTPOUKH OTJIOXKWIACH Ha Ttomaau 60 kM”. O6mmii 06beM
MUPOKIIACTUYECKUX TIOPOJI, BEIOPOIICHHBIX MPHU B3PHIBE, COCTABUI OKOJIO 3 KM [11],
KMHETHUYecKasi 3Heprus B3peiBa mo [37, 45] ouenena B 1,2x10 [Ix, ckopocTh
BBEIOpOCa 00JI0MOYHOI0 MaTepHaia - mpuMmepHo B 360-500 m/c [37,45].

Pa3BuTue akTMBHOCTH BYyJIKaHa MOcje KaracTpoduueckoro B3pbiBa 1956 r.
ONMCaHO B MHOTOUYUCIICHHBIX padoTax [2, 10, 11, 29, 30, 33, 37, 47, 53, 58-60, 73, 76
u ap.].

B uenoM, B COBpEMEHHOM J3pyNTHUBHOM LHKJIEe ByinkaHa (¢ 1956 r.)
BBIJICJISIIOTCSL DKCTPY3UBHO-3KCIIO3MBHAsA, a ¢ KoHHa 1970-x rogoB 3KCTpy3HBHO-
AKCIUTIO3MBHO-3G (D y3UBHAS CTaANK eaTenbHOCTH [2, 11, 45].
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30 urons - 1 wmrona 1985 r. mpomsonuio Hanboiiee CHUIBHOE H3BEPIKEHUE
ByJIKaHa mocje u3Bepxkenus 1956 r. [2]. Xapaktep ero aearenbHocTd B 1985 r. ObL1
oX0X Ha u3Bepxkenue 30 mapta 1956 r.- mocne 3KCTPy3UBHO-IKCIUIO3UBHOW CTaIUN
AKTUBHOCTHU MPOM30LIET HAIMpaBJICHHBIA B3pbIB, BCIE/ 32 KOTOPHIM HAa CKJIOHE U Y
MOTHOXUSL BYJIKaHa CHOPMHUPOBAIICS MUPOKIACTHUCCKUI TOTOK IauHOW 12.5 kM.
3aKIIOUNUTENIbHBIM aKKOPJIOM U3BEPKEHUSI SBWIOCH H3IUSHUE HEOOJIBIIOTO BSI3KOTO
JIAaBOBOTO MOTOKA Ha CKJIOH Kyrosia HoBwid, mpogosmkaBIieecs: 10 KOHIA CEHTs0ps. B
pPE3yNbTaTe STOTO W3BEPKEHUS OTIIOKHICS MUPOKIACTHUECCKUI MaTepuan o0beMOM
npumepro 0.05 kM [2,29]. XoTs B pe3yibTaTe HANMPABICHHOTO B3PbIBA ObBLIH
YHUYTOXKEHBI JIBa JIOMUKAa BYJKAHOJIOTOB B 3.5 KM OT Kparepa BYyJKaHa, 3TO
W3BEpP)KCHHE HE OTHOocHTcs K  Karactpoduueckum. I[lo  cymiecTByrommm
KJIaccu(uKanusaM K KaTacTpOPUUECKUM TPUUUCISIOT W3BEPIKEHUS, B pe3yjIbTaTe
KOTOPBIX Ha MOBEPXHOCTH MOCTyMAeT 1 KM’ 1 GoJiee H3BEpraeMbIxX IMPOAYKTOB [53].

ByskaH BeabMSHHbBIH

0 0,5 1,0 1,5 KM
[ W S S |

===1N

14 2o 25 26 275 3L 35 36 549 55 56 6.5 6.5 8.0 84 10.4 10.5 0.7

PACCTORAHME OT B DE3LMAHHLIH B KM

Puc. 2. JlonnHa TOTOKOB Ha CKJIOHE BYJK. be3pIMAHHBINA (a), pa3pe3sl MUPOKIACTUYECKHX OTIOXKEHHH B
JonrHe OTOKOB Ha pa3HbIX PacCTOSHUSAX OT ByJkaHa (0): 1- meruibl 06JaKoB MUPOKIACTHISCKUX TIOTOKOB;
2-4- OTJIOKECHHWS THUPOKIIACTHYCCKUX BOJIH: TIECKH METKO3epHUCTBIe (2), cpeane3epHucThie (3),
KpynHO3epHHUCTHIE (4); 5- 00pa3oBaHUS MUPOKIACTUYECKUX MOTOKOB; 6- amumoswid. L{ndpammu 0603HaUEHBI
HOMeEpa pa3pe30B MHPOKIACTHKH.



IIpu wusBepxxkennun 1985 r. BmepBbie mocie 1956 r. mMposiBUICS BECh W3BECTHBIN
KOMILJIEKC  PA3HOBHUJHOCTEH MHUPOKIACTUYECKUX TOPOJA, KOTOPbIE  yAajJoCh
UCCIIeIoBaTh Cpa3y IMOCje OTIOXKEHHUS, YTO HEMaJIo CIIOCOOCTBOBAO 0ojee TOYHOM
UX TUATHOCTHKE.

OcHOBHOE BHUMaHHE aBTOpa ObUIO OOpalIeHO HAa TEHETHMYECKHUE THIIbI
NUPOKJIACTUYECKUX 0Opa3zoBaHuil u3BepkeHuil 1984-1989 rr., a Takxke Ha
NUPOKJIACTUKY KaTacTpopUUecKoro wusBepkeHuss 1956 r1.- mia cpaBHeHus ee ¢
MaTepuajJoM HEKaTaCTpOPUUECKUX H3BEP)KCHUU ByJKaHa. B MNHpPOKIaCTUYECKUX
MPOAYKTaX BBIIICYKA3aHHBIX U3BEpKEHUH bBe3bIMIHHOIO B COOTBETCTBHUHM C
CYUIECTBYIOIIMMHU  KJIACCU(PUKALMSAMU  BBLACHSAIOTCA  OTJIOKEHHS  Tedpsl,
MUPOKIACTHUECKUX IOTOKOB M BOJIH, IMEIUIOBBIX OO0JIAKOB MHPOKIACTUYECKUX
IIOTOKOB, HANpaBJICHHOIO B3pbiBa. HeEKOTOpble TOYKM M3y4YEeHHS M Pa3pe3bl
oTiokeHuil B JloJuMHEe MOTOKOB Ha pa3HBIX PACCTOSHUAX OT BYJIKaHa MOKa3aHbl HA
puc. 2.

Byakan IuBenyu (puc. 3) - camblii CEBEpHBIM NECHWCTBYIOIIMNA  BYJIKaH
Kamuatku - mo o0beMy, Macce H3BEP)KEHHBIX MPOIYyKTOB, CKOPOCTH BBIHOCA
BEIIECTBA M YACTOTE CHUJIBHBIX KaTaCTPO(PUUECKUX H3BEPKEHUH TakkKe SBISIECTCA
OJIHUM U3 CaMbIX HMHTEpecHbIX BYyJKaHOB Kypuino-Kamuarckoro peruona. OH
pacronokeH Ha ceBepHoM oOkoHeuHocTH Kypuio-Kamuarckon nyru B Mecre
nepeceyeHust ee ¢ AJICYTCKOM M MpencTaBisieT cOOOW KPYMHBIN H30JUPOBAHHBIM
MAcCHB BHICOTO# 3283 M M IIOIaIbi0 OCHOBAHHMS - Gosee 1600 kv™.

Puc. 3. Bynkan IlluBemyd: oOwmmii BUI FO)KHOHW YacTW BYJIKaHA, HMOKPBITOH OTJIOXKEHUSIMH KaTacTpo-
¢uueckoro usBepkeHus 1964 r.



Bospact Craporo [lluBenyua ouenuBaercs npudiauszutesnbHo B 60-70 Thic.jeT
[45]. Buawane oOH pa3BHBajJCS Kak aHAEC3UTOBBIA CTPATOBYJKAH, C POCTOM
AKCTPY3UBHBIX KYIOJOB MU BBIHOCOM OOJIBIIOTO KOJMYECTBA MUPOKIACTHKU. B
TATbHEHIIIEM eT0 aKTUBHOCTh M3MEHWIIACH - TIpeobnanana 3G y3uBHas IeATeTLHOCTD
C W3IUSHUEM KPOME aHJE3UTOB TAaKXKe JIaB aHJE3UTO-0a3albTOB M 0a3ajbTOB.
[Tpumepro 23-24 ThIC.JIET HA3aJ MPOU3OINUIO TPAHAMO3HOE KaTacTPOPUIECKOE
U3BEPKEHUE BYJIKAHA, B pe3yJIbTaTe KOTOPOro 00pa3oBaiach KalbJaepa IUaMeETPOM 9
KM, pa3pylMBIlIas I[EHTPAIbHYI0 4YacTh BYJKAaHa U €ro HKHBIA CEKTOp.
[IpeamonararoT, yTo 3TO W3BEpPKEHHE OBUIO MOXOXKe Ha kartacTpody Kpakaray, a
06beM BBIOPOIICHHBIX IPOIYKTOB AocTHran 50-60 kv’ [45].

CoBpemennass mnoctporika Momogoro IlmBemyua pasmepom 6x7 KM
chopmupoBanach B roioreHe. M3BepxeHHs] 3TOro sTama MNpeACTaBIsIN COOOH, ¢
OJTHOH CTOPOHBI - KaTracTpOPUUECKHUE HAIMPaABICHHBICE B3PHIBEI C BHIOPOCOM
MAPOKJIACTUYECKOTO MaTepuaiia 00beMOM 0 4-5 KM, C APYTOH - pOCT IKCTPY3UBHBIX
KYIIOJIOB B KpaTepe ByskaHa. Hanbomnee nqpeBHEEe U3 TOYHO TaTUPYEMBIX W3BEPIKCHHM
ByJIKaHa B rosiolieHe umeeT Bo3pact 8700 ner, mononoe - 260 net [45]. B ronouene
npou301uI0 He MeHee 60-Th KpyIHBIX U3BEpKeHHM BysikaHa. B pe3ynbraTe Hanbonee
MOIIIHBIX U3 HUX 00pa30BaIMCh TOPU3OHTHI T€PHI, MPOCICKUBAIOIINECS HAa MHOTHE
COTHHU KMJIOMETPOB OT LIEHTPA U3BEPIKEHUS U CTABIINE MAPKUPYIOLINMHU.

['ononeHoBbIe BysikaHWueckue oOpa3zoBanusi llluBenyya 3aHMMAIOT MIIOLIAb
oko1no 300 kv’. CHibHBIe, KATAaCTPO(HUECKHE H3BEPIKEHHS BYJIKAHA 32 STOT NMEPHOT
npoucxoguau npumepHo uepe3 100-300 ner. Ilo omenkam E.MapxunHuHa,
BEPOATHOCTh HU3BEPKEHUM, CBA3AHHBIX C POCTOM 3KCTPY3HMBHBIX KYIIOJIOB - OJHO B
10-50 net [79].

B uenoMm, B mponykrax ByinkaHa I[lluBenyuy mnpeoOnafgaroT aHJIe3UThI, HO
CYLIECTBYIOT TaKKe, KaK YKa3bIBaJOCh BBIIIE, 0a3albThl M aHAE3UTO-0a3aJIbThI.
OtnuuuTenbHas 4epTa MOpPOJ ByJIKaHA - 3HAYUTEIbHOE cojep:xkaHue amdpudona, a
TaKX€ HAJIMYKNE MAarHe3UaJIbHOTO OJIMBUHA.

[Toponsr IllmBesnryya B OCHOBHOM OTHOCATCS K  YMEPEHHO-KAIMEBOMN
M3BECTKOBO-IIECJIOYHOW CEpHUM, HO OTIMYAIOTCA OT Apyrux mnopon Kamuartkum stoi
CEpUH TMOBBIIIEHHBIM COJEPKAHUEM OKCHJIA MAarHus, HUKEIs, XpOMa, a TaKkKe
MOBBIICHHBIMU 3HAYEHUSIMUA OTHOIICHUI HUKENS K KOOAIbTY M XpoMa K BaHAIHIO.
Tax)ke oTMeuaeTcsl BbICOKas CTENEeHb OKHMCICHHOCTH Kefesa [935].

[Io [gaHHBIM W3y4YeHUs BKJIKOYECHHMHM B  BYJKAHUTAaX BYJKaHa, €ro
MarMaTU4ecKuil oyar pacrosaraercs npuMepHo Ha rimyounax 25-30 kum [45].

Buumanue aBropa ObUIO OOpalleHO Ha MHPOKIACTHYECKUE OOpa30BaHUs
u3BepkeHus 1964 r., a Taxke Ha Ooyiee ApeBHUE, 00PA3IbI KOTOPHIX U JTaHHBIC 00 UX
BO3pacTe OBUIM  MPEAOCTABIICHBI corpynaukom  HMBI'ul' JIBO PAH
B.B.IlonomapeBoii. B mupokiacTUKe  BBIACNSIIOTCS — OTIOXKEHUS  Te]pBbl,
MUPOKIACTUYECKUX ITOTOKOB M BOJH, IMEIUIOBBIX OOJIAKOB MHUPOKIACTHUYECKUX
ITOTOKOB, HAIPABJIEHHOT'O B3PhIBA.



1.2. OtioxkeHus redpsol

Teppa - HauOosee TUNHUYHBIA TPOAYKT OKCILUIO3UM BCEX BYJIKAHOB.
C.TopapuHCOH TPEMJIOKUI ITOT TEPMHUH [Jii 0OO3HAUYEHHUS BCEX OOJIOMOUYHBIX
00pa30BaHMii, UMEIOIINUX TPU3HAKKU BO3AYILIHON TPAHCIIOPTUPOBKH U3 KpaTepa [143].

CeronHs, B CBSI3M C HAaKOIUIEHWEM MH(GOPMALMK MO M3BEPKEHUSIM BYJIKAHOB,
Ha3zpena HEeOOXOJUMOCTh YTOYHUTH 3TOT TepMmuH. [lo MHeHuio aBTopa, Tedpoii
ClelyeT Ha3blBaTh OTJIOKEHUS, (POPMUPOBAHME KOTOPBIX MPOUCXOAUT W3 HUKHUX
yacTed MOJHHUMAIOLIEHCS HAJA KpaTepoM BYJIKAaHA BEPTUKAIBHOM SPYNTUBHOU
KOJIOHHBI ¥ U3 NIEIJIOBOM Ty4H, TPAHC(OPMHUPOBAHHOMN U3 ATOM KOJOHHBI.

[To pasmepam uvactui Tedpa nomapasaensercss Ha O0MOBI (TIbIObI), JATUIUIH U
ByJIKaHW4Yeckuil nenien [ 74, 75, 120 u ap.].

bomobamu (rnpidamu) (pazmepom 50 MM u Oosee) Has3piBarOT: 1) pparMeHTHI
IUIACTUYHOM JIaBbl, KOTOpas [0 MaJeHUs Ha 3eMJII0 Tpuodpera B IOJIETE
omnpenesieHHyr0 GopMy M TBEPAYIO KOPKY C MOBepXHocTH [72,74]; 2) 00J0MKH,
BBIOPOIIIEHHBIE B TBEPJAOM COCTOSIHUM - KPYIHbIE OJIOKM OoJyiee JIPEBHUX MOPOJ,
COpPBAaHHbIE SPYNTHUBHOM KOJOHHOW CO CTEHOK BBIBOAHOTO KaHala; MPOAYKTHI
pa3pylIeHHs JIaBOBOM MPOOKH, MEPEKPHIBABILICH KEPJIO MEepe] U3BEPKEHUEM BYyJIKaHA
U mpouyee, AaKe €CIM OHU M ObUIM MOBTOPHO HArpeTbl MarMod wid razom. B
3aBUCUMOCTH OT Macchl "0OpbIBKA" JIaBbl U MEPBOHAYAILHOIO MMITYJIbCA JIBHXKEHHUS,
dbopma OoMO pazHoOOpazHa: OT OKPYIVIBIX, YIUIOHMIEHHBIX JI0 COBEPIIECHHBIX
BEPETEHOOOPA3HBbIX (AJMHON B TEpBbIE JECATKA CM), JEMElIeK C XapaKTepHOU
MOBEPXHOCTHIO TUIA "XJIEOHON KOPKU'", clieTKa BBITSIHYTHIX IIapOB (pazMepom Oosee
100 cm) u T.1.

HebGonpmme oOiaomku pazmepom 2-50 MM  HOCST Ha3BaHWE JIARUJLIU.
Berpewatorcss nanumuii ¢ detkod  ¢opMod M "3akankoil" MOBEPXHOCTHU, MEIKHE
O6ec(opMeHHbIE, YIIIOBAaThIE OOJIOMKHU CBEXUX U 3aXBAUYCHHBIX UYKJbIX TOPOJ [74].

OcoObIM  BUJOM  JIAMWJUICH  SBIAIOTCS  aKKPEUHUOHHBIE  JANWUIA -
mapooOpa3Hble Tena cllaboCIeMEHTUPOBAHHOIO Meria pa3MepoM mopsanka 0,5 cw,
XOTS BCTpEUaroTCs MOX0KKHe o0pa3oBaHus pazmepoM 10 5-10 cm, kak, Harpumep, Ha
3aXOPOHEHHOM OTJIOKEHUSIMU ByJikaHa be3pIMsiHHBIN n3BepkeHus 1985 r. cHeXxXHUKeE.
LlenTpamu akkpeuuu sl Januiel MOryT ObITh JOKIEBbIE KaIlJli, MEJKHE 00JIOMKH
nopoa u T.a1. Hanpumep, nanumum nepBoll pa3HOBUIHOCTH OTMEYAIMCh MIPU
U3BEP)KEHUU ByJIKaHa be3piMsHHbIN B 1985 r., BTrOpoil - Ha Bynkane IlluBenyu B
OPEBHUX  OTJIOKEHHUSX nUupokiacTuku  (puc. 4). MHuoroobpasue BHJIOB
AKKPELIMOHHBIX JanwiIed U IPUYMHBI UX BO3HUKHOBEHMSI PACCMOTPEHBI B paboTax

[120, 121, 133, 134 u 1p.].



Puc. 4. AKKpelOHHbIe JTANWUIA B OTIOXKEHMSIX ByJK. [lluBemy.

K eyakanuueckum nennam OTHOCSTCS YACTHUIbI MUPOKIACTUKUA Pa3MEpOM
MeHee 2 MM [72,120]. YHacTuipl NEmIOB COCTOST U3 KPUCTAJIOB MUHEPAIOB, HX
CPOCTKOB, BYJIKAHUYECKOI'O CTEKJIa, MEJIKUX 00JIOMKOB MOPOJI, COPBAHHBIX C KaHala U
KyloJia ByJikaHa. B 3aBHCHMMOCTH OT cocTaBa MOpOJA BYJKAaHA M THUIA €0
W3BEPKEHUS, TMEIUIBI MOTYT COCTOSITb B OCHOBHOM WM Halelo Hu3 OOpPBIBKOB
packaJieHHOW Marmbl (FOBEHUJIbHBIA TIeTeN), U3 CMECH IOBEHWJIBHOTO M CTaporo
(pe3ypreHTHOro) marepuana, TOJbKO M3 pPe3ypreHTHbhIX o0jomkoB [23, 72, 79, 98,
120 u np.].

OO6pa3oBanue Tedpsbl, B 00IMX YepTaxX, COCTOUT B cienytomieM. B pesynpraTe
AKCIUIO3UM HaJ KpaTepoMm ByJKaHa (popMupyercs SpyNTHBHAs KOJOHHA, KOTOpas B
BEPXHEM CBOEW 4YacTW MpeBpallaeTcs B 3PYNTUBHYIO Tydy. BeicoTa, amamerp
SPYNTUBHOW KOJIOHHBI 3aBUCIT OT TMEPBOHAYAIHHOTO HWMITYJbCAa JIBHKEHHUS, OT
coCcTaBa IMOCTYMAIOMIIET0 BEIECTBA, €ro pacxoja, T.€. CBA3aHbl C IHJAOTCHHBIMU
IPOLIECCaMU; PAaCIIPOCTPAHEHUE PYNTUBHOM TYUH IEJIMKOM IMOABIACTHO aTMocdepe
- 3aBUCHUT OT €€ CTpaTU(UKAIMK, HAPABJICHUS U CUJIbI BETPa, BIAXKHOCTU U T.1., T.C.
- OT PK30T€HHBIX (PAKTOPOB.

BOnu3u BynkaHa BbinmagaeT rpyoas tedpa, Ha JajJeKUX OT HEro PacCTOSHUSAX
(1o coTeH M ThICSY KHJIOMETPOB) Tedpa MOCTENEHHO CTAHOBUTCS TOHKO3EPHUCTOM.
[To Mepe ynaneHusi OT ByJKaHa KpoMe€ TpaHyJOMETPUYECKOTr0, U3MEHSETCS TaKxKe
MUHEpAJbHBIA COCTaB IIETUIOB, YTO OOBACHSIETCS DOJIOBOM TIpaBUTAIIMOHHOMN
muddepenmanueit matepuania [43, 47].

[Ipy cUIBHBIX U3BEP)KEHUSAX BYJIKAHOB, OCOOCHHO aHJE3UTO-JAIMTOBBIX, Ha
COTHM M TBHICSYM KUJIOMETPOB OT BYJIKAHA MPOUCXOTUT OTIOKEHHE OOJIBIIUX TIO0



MOIITHOCTH CJIOE€B TIEIJIOB, KOTOPBIE BIOCIEIACTBUM CTAHOBATCS MapKUPYIOIMIUMU
TOPU30HTAMHU, CIYXalllUMU CTpaTUrpaUUEeCKUMU pernepaMu MOpH  HU3YYEHUU
OCaJIOYHBIX TOJII, TaK KaKk oOpa3oBaHUE UX Ha BCEH IUIOIIAAX MPOUCXOJIUT MOYTH
OJIHOBPEMEHHO M B KOPOTKHE CpPOKHM (OT 4YacoB JO HECKOJbKUX MecsdieB). C
MOMOIIBI0  TE€PPOXPOHOJIOTHH, HANMPUMEP, BOCCTAHOBICHA WCTOPUS PA3BUTHS
npuMepHo 10 BynkanoB Kamuarku [14-17 u ap.].

Haubonee Tonkue (pa3MepoM B ECATKA MUKPOH M MeHee) (PpaKIuH IMerioB
IpU CUJIBHBIX TUIMHUAHCKUX W3BEPKEHUSX BYJIKAHOB JOCTUTAIOT BEPXHUX CJIOEB
aTMocdepsl U epeHocsTcs B cTpaTocdepe Ha Gonbmue pacctosaus [72]. Hampumep,
cuuTaeTcs, 4to mnemnen ByJkaHa Kpakaray uszBepxenust 1883 r. Tpu paza oO0OrHyn
3eMilt0, MPEXKJE YeM BBhIMAJT Ha TOBEPXHOCTh 3eMIU. ATMOChEpHBIC SIBICHHUS,
BBI3BaHHBIC M3BEP)KCHHEM ByJkaHa KpakaTtay, COXpaHSIUCh B T€UCHHE Ooyiee 4yeM S5
JeT, ByJdkaHa AryHr - Tpu rtoma [72]. ToHkume meriasl 00JIagarOT BBICOKOM
a7ICOPOIIMOHHON CITOCOOHOCTRIO [5,6,20,44], m B cTpaTocdepy MOIMaJalT YikKe, 10
CyTH, a’pO30JIH - TBEPJIbIE YACTHUIIBI C aICOPOUPOBAHHBIMU MOHAMHU Ta30B U MapoOB
BOABl B BO3MYIIHOW cpeae. BbiHOC OONBIIOTO KOJIWYECTBA TOHKHUX IICTIJIOB B
ctparocepy YMEHBIIAET COJIHEUHYIO paJHalfio, ¥ B MPOIUIOM, IO MHEHHUIO
HEKOTOPBIX YUEHBIX, CTaJ MPUUYUHON MOXOJIOJAaHUN KJIMMaTa M OJICACHECHHN 3eMiin
[5, 20, 82, 114 u np.]. Ilo gaHHBIM HCCIAETOBAHUN BYJKAHMYECKHX a’pO30Jieil
(HammpuMep, u3BepKeHHs ByJIKkaHa Dib-Un4oH [136]) ObLT caeman mporHo3 pa3BUTHUS
"a1epHOM 3UMBbI" Ha 3eMile, TaK KaK MbUIEBOM a3p030Jib, BOZHUKAIOIINI MIPU SIEPHBIX
B3pbIBaX, CXOJEH C a3pO30JIIMH BYJIKaHOB [5,20].

[To ganbHOCTH pacHpOCTPaHEHHMs OT LIEHTPA U3BEPKEHUSI U BHICOTE BHIOPOCOB
Te(phl, IAIOTCA OLEHKH CHUJIbl W DHEPruu HKCIUIO3UBHOIO U3BEpKeHUs [44].
BoisicHeHO, 4TO BEIIECTBEHHBIA cOCTaB Te(dpbl 00YCIOBIMBAECT NPUYPOUECHHOCTh €€
ONpPENICICHHBIM SHEPreTUYECKUM KJIACCaM SKCIUIO3MBHBIX H3BEP’KEHHUI BYJIKAHOB.
Hampumep, 3KCrio3uBHBIE U3BEP)KEHUS, JAOININE METUTbl 0a3aIbTOBOTO COCTaBa, HE
OTMEYEHBI BBIIIE 12-TO SHEPreTUYECKOTr0 KIacca, aHJe3UTOBOI0 COCTaBa - BCTPEUYEHBI
B mpejaenax 3-ro - 14-ro KjaccoB, JAIMTOBOrO - B Mpenaeiax 5-ro - 16-ro Kiaccos.
I'moGanpHbIN pa3HOC TedPHI, MOMAIAOIICH B CIOW TPOIONay3bl, oTMedeH oT 11,5 u
BBIIIIE SHEPTreTUYECKOro Kitacca [44].

O Tedpe anne3uToBBIX ByJIKaHOB KamMyaTku OnmyOIMKOBaHbl MHOTOYHMCIICHHBIC
paboThl, B KOTOPHIX AaHbl €€ MOP(POJOrMYeCKUE OIMUCAHUS, MPUBEIICHBI COCTaBbI
(XMMUYECKHM, W30TOMHBINA, MUHEpAJIbHbINA, TPaHYJIOMETPUYECKH U  Ap.),
coAep KaHUs B HEM peaKHUX JIEMEHTOB M T.1. [8, 14-17, 34, 43, 44, 61, 62 u ap.].

Hwxe mnpuBemeHbl HEKOTOPBhIE OCOOCHHOCTH COCTaBa W CBOMCTB Te(pbl
BYJIKaHOB be3piMsaHHbIN U [1InBenyy.

Xumuueckuit u MUHEPANbHBLI COCMAG OMIOINHCEHUL

XuUMHUECKHM coCTaB Te(pphl HA yJaJICHUH OT ByJiKaHa be3bIMSHHBIN MpUBEICH
B Tabn. 1. Kak snerko 3amerutb, comepxkaHue KPEMHEKHUCIOTHl B HEW 3HAYUTEIHHO
OompIliee, 4YeM B aHJIE3UTOBBIX JIaBaX WM 3alOJHUTENSX  JPYrUX THIIOB
MUPOKIACTUYECKUX OTJIOKEHUN. XUMHUYECKHME aHaau3bl Tepbl, B3SATOM BOIU3H
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ByJIKAHA, HAWIYYIIAM O0pa30oM OTPaXKalOT COCTAaB TMEPBHYHBIX MPOJYKTOB
u3BepkeHus. Ilo mepe ypaneHuss OT ByJIKAHA COCTaB IICIUIOB CYILECTBEHHO
u3MeHseTcs [62], 9To 0OBSICHSACTCS S0JIOBOM TI'paBUTAMOHHOW auddepeHnanmei
Marepuana [43, 47, 61].

YacTuupl MNEIIOB MPEJCTABISIIOT COOOM OOJOMKM KPHUCTAUIOB MHUHEPAJIOB
IJIaruokia3a, MMpoKCeHa, poroBoii 0OMaHKH, UX CPOCTKOB, BYJIKAHUYECKOTO CTEKJIA,
aHJIe3UTOBBIX JIAB.

Tabmuma 1
XUMHNYECKHWH COCTAB ITPOJYKTOB BY.JIK. BE3BIMSHHBIMN
W3BEPKEHUM 1984-1989 rr.
Komnonent | JlaBa (36) 3anoJHUTENTH 3anosHuTeN [Terbr Tedpa (9)
moTOKOB (16) BoJH (12) 00s1akoB
11oTokoB (10)
Si0, 56,60 56,68 57,43 60,60 61,63
TiO, 0,76 0,80 0,78 0,56 0,55
ALO; 18,28 18,40 18,25 17,87 17,81
Fe,03 3,01 3,53 3,67 3,48 3,32
FeO 4,43 3,89 3,55 2,27 2,12
MnO 0,10 0,14 0,13 0,11 0,11
MgO 3,96 4,01 4,16 2,88 2,41
CaO 7,62 7,68 7,03 6,36 6,41
Na,O 3,27 3,31 3,17 3,56 3,47
K,0 1,24 1,24 1,28 1,64 1,64
H,O 0,25 0,16 0,18 0,17 0,21
H,0" 0,18 0,11 0,21 0,06 0,33
P,0s 0,22 0,13 0,16 0,16 0,20
Cymma 99,92 100,08 100,00 99,72 100,21

[Ipumeuanue. Ananuzsl nopon BeinoiaHeHs! B [IXJI UB IBO PAH, Kamuartka.
B cko0Oxax - Komu4ecTBo 00pa3IoB.

MuHepanbHbIA COCTaB MEIJIOB IIOKAa3bIBA€T 3HAYUTENIBHOE COJICp)KAHUE
IJIarvoKia3a W BYJKaHHUYECKOro crekia. Hampumep, B Tedpe KyJIbMHUHAIIMOHHBIX
cTaauii KatacTpouuecknx H3BEpKeHU ByJIKaHOB be3piMsHHBIA B 1956 T. u
[[Iusenyu B 1964 r. nons mnaruokiasza gocturaia 42 u 30 %, a ByJIKaHUYECKOTO
crekia - 15 u 48 %, coorBercTBeHHO [9]. Pasznuuus B MuHEpanbHOM cocTaBe Tehpbl
ATUX BYJKAHOB JOCTaTOYHO JIETaJbHO IMOKa3aHbl B paborax [9,14 u np.]. Tam xe
OTMEYECHBI OCOOCHHOCTH IICIJIOB JIByX BYJIKAHOB, ITO3BOJISIONIME pa3IvdaTh WX B
paspe3ax: "l) mis Bcex merioB IlluBenmydya xapakTepHO pe3koe mpeoOsagaHue
BYJKAaHMYECKOTO CTEeKJa HaJ IUIarMokia3aMu, B TO BpeMs Kak B IeIJiax
Be3bIMIHHOTO OHM COJAEpP)KATCSI TPUMEPHO B PaBHBIX KOJIMYECTBAX, 2) B IEIJIax
BysikaHa llluBenyd Koam4ecTBO OOJIOMKOB TOPOJi OOBIYHO HE mpeBbimiaeT 8 %, B
neriax bessimsinnoro - 16-40 %" [14, cTp.48].



CmpykmypHo-meKcmypHbvle 0cO0eHHOCmU medpbl

Kak yka3piBasioch BbIIIE, Teppa NpHU OTIOKEHUM €3 OSPYNTHUBHOM Ty4yHu
oOpa3yeT CIUIOIIHOM TOKPOB, MOIIHOCTh KOTOPOTO MaKCHUMajlbHa IO OCH
pacrpoCcTpaHeHus NEIIOBOM Ty4H, a IO KpasiM 3JUIUICA OTJIOKEHHI OHA MOCTEIEHHO
BBIKJIMHUBaeTCA. Tedpa 0MHOTO U3BEPKEHHUS BYJIKAHA MOXET ObITh OJHOPOJHA, HO
MOXKET COCTOATh W3 HECKOJBKHX IPOCIOEB pa3IMYHOW KpPYMHOCTH (Hampumep,
neribl Bysikana [usenyd n3sepxkennit 1000 u 1500 ner Tomy Hazan [16] wim Tedpa
ByJikaHa be3bIMsSHHBIM u3BepkeHUs 1984 1., OTIOXKMBIIASICA HAa CEMCMOCTAHIUU
(c/c)"Anaxonunu") (puc. 5).

1004

0
=]
N

Cogepmanve, %
o
o
1

Puc. 5. KyMmynatuBHble KpHUBBIE T'paHyJO-
METPUYIECKOTO cocTaBa Tedpbl BYJIK.
Be3bIMSHHEBIN, OTJIOXKMBIIEHCS Ha  celcMo-
ctaHuuu AmnaxoHunmd 13 okxt. 1984 r. Ciaom
3 oTIOKeHu: 1- cpenHud, 2- HIWKHUH, 3-

604

50«

1 11 1 1 1

0056 0071 00901QUES 0% 0.2 0250315 05 BEPXHUH.
duameTp HacTul, MM

B mpocnosx mnemnnoB HaOMIOAAIOTCS CTPYKTYpPhl TOTPYKEHHUSI OOJOMKOB C
U3rubamMu 00JIETAIONIUX WX CJIOEB, YTO CBHJETEILCTBYET O BECbMa MOl TIIOTHOCTH
BBITABIIIKX IETJIOB.

Kak Obu10 yKa3aHO BBIIIE, YACTHUIIBI MEIJIOB COCTOST M3 BYJIKAHUYECKOTO
CTEKJIa, OOJOMKOB KPHCTAJNIOB MHHEPAJIOB, UX CPOCTKOB, OOJOMKOB aHJE3UTOBBIX
JaB.

dortorpadur  HEKOTOPHIX H3 dYacTull Tehpsl BylkaHa be3bIMSHHBIN
u3BepkeHus 1984 r., ornoxkusiielics Ha ¢/c AnlaxoHund U B T. Kirroun mokasansl Ha
puc. 6.



Puc. 6. Yactuusl Tedpbl ByJK. Be3bIMsHHBIN: IUlariokia3z npu yBenwdenun S50 (a); miaruoknas ¢
MpUMa3KaMH BYJIKAaHMUYECKOTO CTeka mpu yBeauueHusx 50 (6), 300 (), 1000 (r); cpocTok Iuiarnokiasa u
nmupokceHa B "pybamike" ByJmkaHmdeckoro crekia mpu yBenumueHusx S0 (m) m 300 (e); T1urarmoxmaz mpu
yBemuuernax 50 (x), 300 (3), 1000 (u); cpocTKH MJIarmokiiaza, NHPOKCEHA, BYJIKAHWYECKOTO CTEKJa IpHU
yBenmaeHusx 200 (x) u 1000 (o).



52403 30KY X50.¢

[Iponomxkenue puc. 6



IIponomxkenue puc. 6
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Berpewaroress yacTuipl €1a003poMpOBaHHbIE (HAapuMep, OOJOMOK IJIarMoKIiasa,
puc. 6 a); cpeaHeIpOAUPOBaHHBIC (HANMpUMeEp, OOJIOMOK IIJIarkoKiia3a, MOKPBHITHII
BYJIKAHUYECKUM CTEKJIOM, Ha KOTOPOM O0Opa3oBajllChb MHOTOYHMCICHHBIC SYECHUKH,
3aM0JIHCHHbIE TOHKMMU YaCTHUIIAMU TEIJIOB; WM CPOCTKU IJIarokia3a u MUPOKCEeHa
B "pyOamkax" crexma, puc. 6 0-¢). HaubGonee mHTEpECHBI MEM30BUIHBIC YACTHUIIBI
maruoknasa (puc. 6 x-m). X IOBEpXHOCTh TIIyOOKO3pOAMPOBAHA - HAPSIAY C
OT/ICJIbHBIMU STYEHKaMU, SIMKAMHU,TOHKUMH MEPEropoJKaMu U T.JA. YaCTUIA B LEJIOM
uMeeT (PIIOUJANBbHYI0 TEKCTypy. OpOAUPOBAHHOCTH CBSI3aHA, BEPOSTHO, CO
CTaJKUBAaHUEM YaCTHUI[ U BO3JICMCTBUEM UX JIPYT Ha JIpyra B 3pYNTUBHON KOJIOHHE U
Ty4e, C aBTO3KCIUIO3UBHOCTBIO YaCTUIL] M IPYTUMH ITPOLIECCAMH.

BerpewaroTrcss  Takke  CPOCTKM  MUHEpaJoB  (HampuMmep, MHPOKCEHa,
IUIarMOKJIa3a M CTEKJIA), YYaCTKUM MOBEPXHOCTH KOTOPBIX JOKAIbHO "H3bEIEHBI":
BO3MOYXHO, MPUMa3KH BYJIKAHUYECKOTO CTEKJIA MOJBEPIVINCh XUMHUYECKOH 3PO3HH
(puc.6 x-m).

Jis  u3ydeHus MHUKPOCTpPOEHHUs 00pa3noB Tedpbl BYJIKAHOB B  UX
€CTECTBEHHOM 3aJIecTaHUHd OBUTM OTOOpaHBl M 3amapauHUPOBAHBI MOHOJUTHI
HEHApYILIEHHOTO CTPOEHUS IEIUIOB U3 ONOPHOro paspesa r. Kimoun u u3 paspesa B
6eperoBom o0peiBe p. Kamyatka y . Ko3bIpeBck.

Mukpoctpoenne 00pa3loB HEHAPYNIEHHOTO CTpPOeHUs Tedpsl ByJKaHa
HluBenyy wu3yyanoch Ha CKaHHPYIOIIEM »JJIEKTPOHHOM Mukpockone Kadenps
NuxeHepHOW TeoJorTMM M OXpaHbl TEOJOTMYECKOM cpenbl [ 'eosiormueckoro
dakynpTeta MI'Y. BplmM mpoCMOTpEHBI MOBEPXHOCTH CBEXHX CKOJIOB 00OpasIiioB
TMIETJIOB M OTCHSATHI ¢ HUX 27 doTorpaduit mpu yBennuernusx 100 - 10 000.

Korna aBTop ucciegoBan onopHslii pazpe3 B I. Kittoun, 0oJibiiiasi 4acTh CepbIX
U CBETJIO-CEPBIX MEIUIOB pa3pe3a CUuTalach NpuHamexamied Bynkany lllusemyu.
beina n3ydena ToHkas yacte AByciaouHbIX nemios L, III; u nenen Il n3Bepxenun
1000, 1400-1500 u 7500 net Hazan (oOo3HaueHUs OBUIM MPUHATHI IO paboTam [16,
61].

B memnmax wabOmoganwch arperatbl  4actil  chepompasbHON  (DOPMBL.
ArperupoBaHHOCTH NEIUIOB €CTh HECKOJBKO OObscHeHHW. lleruioBble yacTuubl -
KpUCTaJUIBl MHHEPAJIOB, UX CPOCTKH, TOHKHE YaCTULbI BYJIKaHUYECKOIO CTEKIA - B
MMPOKJIACTUYECKOW KOJIOHHE M 3aT€M B JIPYNTHUBHOW Tyd€ B KYJbMHUHAIIMOHHBIE
CTaJMM W3BEPKEHUW BYJIKAHOB 3JIEKTPU3YIOTCA M BCIEIACTBUE 3TOTO CIIMIAKOTCS,
oOpa3ys arperatsl nemtoBeix dactuil [ 120]. K Tomy ke, 4acTuIlbl cTeKIa HACHIIICHBI
TOHKOPACCESIHHBIMU PYAHBIMU MHUHEpajaMU, B OCHOBHOM, MarHeTUTOM, Ojarojaps
yeMy IMeIUIbl MPHOOpeTaloT MAarHUTHBIE CBOMCTBA, YTO TaK e CIOCOOCTBYET
arperupoOBaHHOCTH TEIUIOBBIX YacTUIl. [IpHW MOBBIIEHHOW BIAXHOCTH aTMOC(EpHI
KaIUll WM HWOHBI BOJbI MOTYT CIYKUTh LIEHTPAMH aKKPELUU U YK€ B APYNTHUBHOU
Ty4de MOTyT (POPMHUPOBATHCS arperarbl, AaKKPEIHOHHBIC JAamWwUIM TerioB [122].
BcenenctBue storo tedpa MMeeT AOCTATOYHO PHIXJIOE CIOKEHHUE B HEHAPYLIEHHOM
coctosHuy - 0.89 - 1.06 I/cM’ 1 TIOBBIIICHHYIO HOPHCTOCTh OTIOXKEHHUIT (TabL. 2).
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Tabmnura 2

XAPAKTEPUCTHKA ITOPOBOI'O ITPOCTPAHCTBA OBPA3IIOB
HEHAPYHIEHHOI'O CTPOEHUS TE®PHI BYJIKAHOB HIIUMBEJIYY U XAHT'AP

Haspanus [MuBenyu Xanrap [[uBenyu XaHrap
XapaKTCpUCTHK VYBenuueHnue (RJIEMEHT JTUCKPETH3AINH)
200 (3,34) 1000 (0,68)
[Topuctocts, %
o0rmas 32,9 42,3 36,5 36,9
BHyTpHUarperar-
Has 22,5
Me)KarperaTHas 19,8
OO011as mwIomanb
nop, MKM? 3889578,65 5004897,59 172534,97 174749,66
OO0mni
nepuMeTp mnop, 142133,44 120892,55 15571,99 15937,33
MKM
KonuuectBo nop, 231 194 66 86
eIMHHIIA
W3 Hux
CBSI3aHHBIX, % 24,2 18,5 30,3 24,4
Cpennuit
JMaMeTp 1op,
MKM 15,35 5,45 4,67
BHyTpHarperar-
HBIX 9,26
MeKarperaTHbIX 63,74
Cpennsis
IJIOILAb TIOp, 185,22 23,35 17,17
MKM®
BHyTpHarperar-
HBIX 67,39
MeXKarperaTHsl 3191,90
Cpenuuit
MIEPUMETP TOPHI,
MKM 62,47 23,08 19,02
BHyTpHUarperar-
HBIX 36,79
MeKarperaTHbIX 253,20



Puc. 7. Mukpodororpaduu moBepXHOCTH CKOJIOB 0Opa3lOB HEHAPYLIEHHOTO CTPOSHHs Te(pbl BYJIKAaHOB
[Husenyu n Xanrap u3 omopHoro paspesa B r. Kirouu: 11, npu yBenuuenusx 200 (a) u 1000 (6); LL; mpu
yBemmaerusx 1000 (B) u 3000 (1); XI" npu yBenuuenusx 200 (x) u 1000 (e). Onucanue B TEKCTe.
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[Iponomxenue puc. 7

BnocnenctBuu BwisicHwioch [15, ctp. 8], uto menen Iy siBaseTcss TOHKOM
tedpoit Bynkana Xanrap (XI).

Tak kak nerwisl 111,, 115 u XI" mexay co60i UMEIOT MHOT'O OOIIEro, B OTIWYHE,
HaIllpuMep, OT MEIUIOB ByJKaHa Be3bIMAHHBIN, OT KOTOPBIX PE3KO OTINYAIOTCS, aBTOP
CYesl BOBMOXKHBIM TIOKa3aTh B 3TOM pabOTE CXOJCTBO M Pa3IUuUsi MUKPOCTPOCHHUS
nerioB I, n XTI

st o6pasuos I, u XI' 6butn onpeienieHbl KOJTMUYEeCTBEHHBIE XapaKTEPUCTHKU
opoBoTro mpocTpancTBa mpu yBenudeHusx 200 u 1000 (puc. 7, Tabmn. 2).

OmHoll M3 BaXHbIX XapaKTEPUCTUK JHUCHEPCHBIX TMOPOJ  SIBISIOTCS
CTPYKTYpPHBIE€ CBSI3U, CYIIECTBYIOIIME MEXIY HX CTPYKTYPHBIMHU 3JIeMeHTaMu [42,
85]. Mexnay wyacTullaMHd TICTUIOB W WX arperatamMu JIeMCTBYIOT, B OCHOBHOM,
CTPYKTYpHBIE  CBs3M  (U3MYECKOM U (PU3UKO-XUMHUYECKOM  TPHUPOJIBI:
AIEKTPOCTATUYECKHE, HOHHO-3JEKTPOCTATUYECKUE, MOJIEKYJIAPHbIE, MarHUTHBIE,
KanuJuisipublie [34].

Mukpockonudeckoe uzydeHue Ttedpbl BBIIBWIO psia ee ocobenHocteit. [lpu
yBenuuenuu B 200 pa3 BuaHO, uto Tedpa I, cocTout u3 cpaBHUTEIBHO OJTHOPOIHBIX
yemyidareix yactuil (cuspate shards [120]) (puc. 7 a). Tedpa I3 u XI" Hapsgy c
MEJKOYEITyHYaTbIMH, COACPKUT TAaKKe KpyIHble 3epHa (Hampumep, 15x30 Mkwm)
MUHEPAJIOB, TIOPUCTHIE U BBICOKOMOPHUCTHIC YacTullbl (pumice shards [120]), octaTku
pa3pyIICHHBIX KPYIHBIX My3bIpeit quameTpoM 1o 15 mxm u apyrue (puc. 7 B-e). [Ipu
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OTOM YyBEIMYCHHH  OTMEYAIOTCS TaKKe HEOOJBIINE MPOCION 00Jiee TOHKOTO
MaTtepuaia B o0pasiax MerjaioB MOMIHOCTHIO 0 40 MKM, B KOTOPBIX YaCTHUIIBI JIKAT
OoJee MIOTHO, YeM BhIlIe- B HWKenexamme. B teppe XI' mpu 3TOM yBeTMdIeHUH
XOpOUIO BHUJHA arperupoBaHHOCTh Marepuana, 4YTO TaKke MOATBEPKIAAeTCS
KOJJMYECTBEHHBIM aHAIN30M ITOPOBOTO MPOCTPAHCTBA ATOTO ydacTka (puc. 7 a, Tabd.
2).

[Tpu Gosee KPYIHBIX YBEIUYEHUSX B Te€(PpE BYJIKAHOB OTUETIMBO BBIACISIOTCS
M30METPUYHBIE MUKPOArperaTsl 4aCTUL, HAIIPUMED, pa3MepoM S5X55 MKM, Hapsay C
MOHOJIUTHBIMH OOJIOMKaMH H30METPUYHON W YUIMHCHHOW (OpMBI pazMepom 4x2,
9x5, 8x3, 60x42, 75x60 MKM W Ap., BCTPEHAIOTCS BOTHYTO- BBIITYKJIbIE YACTHUIIBI
JIUHOM 10 50 MKM, 4acTHIIbI, UMEIOIIME Ha MOBEPXHOCTH YyIJIMHEHHBIE OOpPO3JKU
MIMPUHON 2 MKM WJIM CTPOCHHUE U BUJI TpeOeIIKa WM ONEPEHUs XBOCTA MTUIIBI U T.1.
(puc. 7 a-e).

Haubonpmnii uaTepec mpeacrasiser oOHapyxeHue B mermiax L, B paspese
OeperoBoro otkoca p. Kamuarka y m. Ko3bIpeBCK MOJIBIX MIAPUKOB BYJIKAHUYECKOTO
CTeKJ1a pa3MepoM 3 MKM C TOJIIIMHOM cTeHOK mapuka 0.3 mxwm (puc. 8) [34].

Jns  W3ydYeHHBIX TMEIUIOB  XapaKTepHa  CKeJeTHass  MHKPOCTPYKTYpa,
OTJIMYAIONIASICS HEPABHOMEPHBIM PACIPEICIICHHEM CPAaBHUMBIX MO pa3MepaM YacTHI]
OPO/IBI.

KOHTaKThI MEXy CTPYKTYPHBIMH 3JIEMEHTaMU IEIJIOB B OCHOBHOM, BEPOSITHO,
NEePEXO0IHOrO THUIIA.

[lopucTtocTp SBIAETCS ONHOM W3 BAXHEHUIIMX CTPYKTYPHO-TEKCTYPHBIX
xapakTtepuctuk ominoxenuit [42, 70, 85]. Ilpm ysemmuenun 200 tedpa Il
npeAcTaBisieT cOOOM B 11€JIOM OJTHOPOJHBINA MO pa3MepaM YacTHUIl MAacCUB, B OTINYUE
oT XI', rze 4eTKO BBIPa)KEHbI arperaThl MEIIOBBIX YaCTHUIl U KPYITHbIE MOPHI MEXKTY
Humu (puc. 8 a,mn). B Tedpe 11, npeobmanatot mopst pazmepom 13.75 -55.0 mxm (56
%), B XI' - mopsl pazmepom oT 55.0 1o 110.0 mxm (30 %) u ot 6.87 no 13.75 MM
(21 %), (puc. 9). Obmas mwiomane u nepuMeTp mop oopasznor Tedpsl lluBenyua u
XaHrapa OJHOTO MOPSAJIKA.

[MIpu yBenmuenuu 1000 pa3nauuns B MHUKPOCTPOCHHHM O0pasloB Tedpsl
criaxuBatorcs. B nerax 1, u XI' pe3ko npeobianaroT nopsl pazmepom ot 11.0 1o
22.0 MM (42 u 31 %, cooTBeTCTBEHHO). B 11€710M, 00IIIME IUIOMAAL U IIEPUMETP TIOP,
a Taxke 001mas mopuctocTh obpasnoB Tedpsl llluBenyda m XaHrapa mpakTUYECKA
OJIMHAKOBHI (Ta0m. 2).

Koadpumment Gpopmbr mop mokas3piBaeT CTENCHh UX H30METPUYHOCTH, TO €CTh
CTETeHb MPUOIIKEHUsS K UACaTbHOU KPYyTrion nope, KodhduiueHT GopmMbl KOTOPOH
paBed eaunute [42]. [Topsl nemnoB [uBenyua u Xanrapa naneku ot ujaeaia, TO €CTh
TOJIbKO YacTh WX HMMEET KpYIJIyIo, BepHee mapooOpasHyr (opmy, Oonbliee xe
KOJIMYECTBO TIOP - YIJTMHEHHBIC Wi OeCc(hOPMEHHBIE.



Puc. 8. MukpodoTorpadun moBepxXHOCTH CKOJia 00pa3lOB HEHApYLIEHHOTO CTpPOeHHs Tedpsl ByJKaHa
Hlusenyy (IL,) u3 paspesa B 6eperoBom oOpeiBe p. Kamuarka y m.Ko3sipeBck: arperaT MerioBbIX YacTUI] U
LIAPHK BYJIKaHUYECKOTo cTekia B HeM mnpu yBenmueHusx 1000 (a) u 5000 (6); memnoBble YacTHIIBI U Cpeln
HUX - TOJIBII IIapUK BYJKAaHWYECKOIO CTEKJAa, pa3pylIEHHBIH NP MEXaHHYECKOM BO3IECHCTBUH, NpHU

yBenuuenusx 1000 () u 10 000 (T).
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Puc. 9. KpuBsle pacnpezieleHHs IOp Pa3HOTO AMameTpa B 00pa3lax HEHAapYIIEHHOTO CTPOEHHs Tedpbl
BynkaHoB [llusemyd (111, ) u Xanrap (XI') npu yeenmuenusix 200 (a) u 1000 (6).

I'panynomempuueckuii cocmae meghpot

['panynomMeTpuyecKuidi COCTaB SIBIETCS OJHOM U3 BAXKHEUIINX XapaKTEPUCTUK
00JIOMOYHBIX TOPHBIX MOPOJA. MHOTHE aBTOPHI MUCATU O LEJSAX BBIIOJIHEHUS 3TOTO
aHanu3a u cdepax ero ucronab3oBanus [42, 48, 49, 61, 69, 70, 85, 88, 92, 96, 100,
101, 107, 109 u ap.]. OgHako cErojHsl T'PaHYJIOMETPUUYECKHN COCTaB, OCTAaBasCh
BAKHOW XapaKTEPUCTUKON TMOPOJAbI, HAYMHAET WCIOJIb30BAaThCSl Kak OJHA U3
COCTaBHBIX YACTEN KOMIUJIEKCHOTO €€ U3YUYCHHUS.

HNtoroMm wucciienoBaHusi COCTaBa MOPOJBI SIBISIETCA HAXOXKJICHUE €€ MeCTa B
kiaccupukanuu [85]. Ecnu B nmuTomoruu KinacCU(pUKAIMKA PHIXIIBIX MOPOJ CTPOSITCS
HA METPUYECKOW OCHOBE, TO HMH)KCHEPHO-TEOJIOTMYECKUE - Ha ydeTe (U3HKO-
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MEXaHUYECKUX OCOOCHHOCTEH OTJIOKEHUU, pacCMaTPUBAEMbBIX KaK (QPyHKIIHS
rpaHyJIOMeTpUyYecKoro cocrtaBa [69]. Jlng cpaBHEHUS BYJIKAHOT€HHBIX TPYHTOB
MEXTy COO0M aBTOP MCIIOIh30BaJ KJIAaCCU(MUKAINIO KPYITHOOOJIOMOYHBIX U TIECYAHBIX
rpynroB (CHull I1-15-74) [42].

Tedpa Bynkana be3sIMSIHHBIN OTHOCUTCS K TPYyOBIM TETIaM BOJIM3H ByJIKaHA U
TOHKMM - BIaJiM OT HEro. B cocraBe ee mpeoOiamar0T TOHKHE YaCTHUIHI ((Dpakmuu
menee 0.056 mm), monu dactul Apyrux pasmepoB (Menee 0.125 mm) moryt
nocturath 25-30 % [61, 62].

Du3uueckue ceoiicmea omaoIHceHull

PU3UUECKUE CBOMCTBA MUPOKIACTUYECKUX OTJIOKEHUN OIPEACISINCh 10
CTaHIApTHBIM MeToaukam [42, 109].

Bnasxicnocms nennos Bynkana [llusenyu neGonbimas - 10 7 %.

Ilnomnocmes meepooii ¢hazvrt Tedphl BynkaHa be3bIMSHHBIN H3MEHSAETCA OT
2.70- 2.72 r/em’ Bo3ie kymona 10 2.62 r/em’ B 30 kM ot Byikana [30]. M3BecTHO, 9TO
IJIOTHOCTh TBEPAON KOMIIOHEHTBHI MOPOABI 3aBUCUT TOJIBKO OT €€ MHUHEPAIBHOIO
COCTaBa M C BO3pacTaHUEM KOJHUYECTBA TSKEJBIX MUHEPAJIOB yBelUuuBaeTcs [42].
YMeHbIlleHHne TIOTHOCTH Tepbl MO Mepe yJaleHHs €€ OT ByJIKaHa CBA3aHO C
oOoraieHneM €€ BYJIKaHMYECKUM CTEKJIOM B TPOIECCE DO0JIOBOM T'PaBUTAIMOHHOU
nuddepeHrany neraoB, YTO HEOJHOKPATHO ObLIO MTOKa3aHo B paboTax [43, 44, 47,
61, 62 u nop.].

IIoTHOCTS TBEpOit (a3l Tedps Byikana Illusemnyd pasra 2.70- 2.75 r/cm’.

IThomnocms Ttedpsl Bynkana lllusenyd B ee ectectBeHHOM cioxkenun - 0.89-
1.06 r/em’ . ITnotHOCTH Tedpsl BynKaHa Be3bIMaHHBIN (13Bepxkenuii 1984-1989) B
DPBIXJIOM CIIOXEHHHU BapbupyeT B mpenenax 0.87-1.10) r/em’ , B cpemnem - 0.98 r/em’
(20), B mwioTHOM - 1.24 - 1.51 r/em’, cocrasimsis B cpenteM - 1.40 r/em’ (20) [30].
KoaddummenT yrmmorasiemoctr paBeH, B cpeanem, 1.11 (mo asym obOpaszmam).

IHopucmocms Tebpsl BynakaHa bBe3bIMSAHHBIMI B PBIXJIOM  COCTOSIHUU
u3mensercs ot 59 no 68 %, cocrapisis B cpennem 64 % (20), B minoTHOM - OoT 44 110
54 %, B cpennem - 48 % (20)[30].

QDu3uKo-mexanuueckue ceolcmea megpput

Cpean pu3MKO-MEXaHUYECKUX CBOMCTB AMCHEPCHBIX IMOPOJI TJIABHOE MECTO
3aHUMAIOT UX MPOYHOCTHBIC U JIeOopMaIlMOHHbIE XapakTepucTuku [42, 85, 107].

B uenowm, omnpeznenenue aepopMalMOHHBIX CBONCTB MUPOKIACTUKHU BYJIKAHOB
Kamuatku npoBoanIioch Ha KOMIIPECCUOHHOM MPUOOpE ¢ AUaMeTpoM Kosiblia 8.72 u
BbICOTON 2.9 cm. HcnbIThIBaNCA TPYHT HAPYUIEHHOI'O CTPOCHHS C HCKIIOUYECHHEM
YacTHI] JUaMeTpoM 0ojiee 2 MM C IUIOTHOCTBIO MOPOJIbI, OJM3KON K €CTECTBEHHOM.
HcnpiTanus 006pa3noB NpoBOAWINCH TPHU ISATH Harpys3kax. [laBieHue Ha obOpaserr ¢
KaXKIOH CTyHeHbio Bo3pactamo Ha | kr/cm’. Ilo pesymbTaraM HCIBITAHHIA
paccuMThIBalICS KOIPGUIHUEHT CKUMAEeMOCTH M MOAYJb oO0miel aedopmaruu
OTJIOKECHUH.
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[IpoyHOCTHBIE CBOMCTBA MUPOKIACTHKU ONPENEISIINCH JBYMS CIIOCOOAMM: Ha
cauroBoM mpubope konctpyknumu [[HUU MIIC u Ha crabmunomerpe "Geonor"
KOHCTpYKIMU HOpBEKCKOr0 re0TEXHUYECKOTO MHCTUTYTA, K KOTOPOMY MOJAKIIOYEHA
MHUKPOTIPOIIECCOPHAs CUCTEMA aBTOMATH3AlMM OMNBITOB IO TPEXOCHOMY CKAaTHUIO
rpyntoB [103]. HcnmeIThiBajicsi TPYHT HaApyLIEHHOTO CTPOCHUS NPUOIU3UTEIBLHO
€CTECTBEHHOM IUIOTHOCTH 0Oe3 yacTui auamerpom Oonee 2 mm. Kaxkmas mpoba
UCIIBITHIBAJIACh HA CJIBUT MPHU TPEX JIaBICHUSX.

Mooynws ooueii oegpopmayuu nennos Bynkana Llusenyu uzmensercs ot 2.70
no 4.4 Mlla. HeOonbluve BEIMYUMHBI MOIYJSL OOYCIOBIEHBI, B OCHOBHOM,
CTPYKTYPOU YacCTHUI ¥ TUIOTHOCTHIO TE€(PhI B HAPYIIEHHOM €€ CII0KEHUHU.

Ilpounocmusle xapakmepucmuxku  MAJIOBIAXHBIX IIEIUIOB TOXO0XHU Ha
TaKOBBIE TECKOB: cuemieHne umeer 3HadueHus 0 - 0.02 Mlla, yron BHYTpeHHEro
Tpenus - 33-38 rpaz.

HecmoTpss Ha OTCYTCTBME TJIMHHUCTBIX MHUHEPAJIOB B COCTaBE IEIUIOB, OHU
o0namaroT maacmuyHocmoelo. HWKHUI  TIpenen MIACTUYHOCTH TIETJIOB BYJIKaHA
[luBenyu B paitone Ko3sbipeBcka paBeH 13 %, Bepxuuit - 20 %. Ilo uwmciy
IJIACTUYHOCTH - 7 - TMEIUIbl OTHOCATCS K cynecsiM. [0 KOHCHUCTEHIIMHU - K CyIecsM
TBEpAbIM. [lnacThueckne CBOMCTBA TICIUIOB BBI3BAHBI, BEPOSATHO, CKEJIECTHOU
CTPYKTYpPOH TpyHTa, HaJIMYUEM OOJBIIOr0 KOJIMYECTBA TOHKOTO BYJIKAaHUUYECKOTO
CTEKJIa.

BbIBO/bI

1. BOnu3u BynkaHa cocTaB Te(Qpbl HAWIy4IIMM OOpa3OoM OTpa)KaeT COCTaB
MEPBUYHBIX MPOAYKTOB H3BepkeHHil. [lo mMepe ynaneHuss oT UEHTpa U3BEPKEHHUS
COCTaB Te(Ppbl CYIIECTBEHHO M3MEHSETCS B CBSI3M C IpOIECCAaMH  30JOBOM
rpaBUTAIIMOHHON AuddepeHIuaIuu.

2. Yactumpsl TEIUIOB ByJNKaHa be3pIMSHHBIA H30METPUYHON  (OPMBI,
KOJIMYEeCTBO 00JI0MKOB Topoa B HuX nocturaet 40 % [9]. Yactumpl Tedpsl ByikaHa
[IluBeny4y yIMHEHHOW (OPMBI; COJEpKaHHE BYJKAHUYECKOIO CTEKJIa B HUX
npeBanupyeT - 10 48 % , 707 06JI0MKOB He TipeBbImaeT 8 % [9].

3. CpaBHEHHME MHUKPOCTPOEHHs Pa3HbIX 00pa3loB Tedpbl HEHAPYLIEHHOrO
CTpoeHus Jyuine npoBoauTh mpu Hebompmmx (-100 - 300) yBenwmuenusx. [lpwm
oonpmmx yBenumueHmsx (1000 m Oomee) pasznuuusi B MUKPOCTPOEHUU 0OpasIioB
Te(PHI CTIAKUBAIOTCA.

4. Ha MUKpOYpPOBHE KOJIMYECTBEHHO MOATBEPKAEHA arpErMPOBAHHOCTD YaCTHUI]
Te(ppl, C KOTOPOH CBSI3aHO YMEHBUIEHUE IJIOTHOCTU M MOBBIIIEHUE IMOPUCTOCTH €€
OTJIO)KEHHI B €CTECTBEHHOM 3aJIETaHUU.



1.3. OTi0kKeHus MUPOKJIACTHICCKUX MTOTOKOB

Jns  o0o3HaueHUsT BCEX BHUJOB TIOTOKOB, CJIOKEHHBIX pacKaJeHHBIMU
obmomkamu, C.Apamaku npeasioxui B 1957 r. oOiiee Ha3BaHUE - TUPOKIACTUUECKUE
OTOKH [4].

[TupoknacTuyeckre MOTOKH MPEACTABIAIOT COOOW Ta30HACHINICHHYIO CMECh
pPa3HOPa3MEpHOro MUPOKIACTHYECKOTO MaTepuallia, HMEIOIIyI0 B OCHOBHOM
JaMUHApPHOE T€UEHUE, 0Ji1 OOJOMKOB B KOTOPOM 3HAUMTENILHO MPEBBIIIAET Ia30BYIO
cocrasistonryto [ 139, §].

['1aBHBIMU  Mexanuzmamu  00pa3zoeanus  TNHPOKIACTUUYECKUX  TOTOKOB
CUMTAIOTCS: |. KOJIIanc SpyNTUBHOM KOJOHHBI; 2. KOJUIANC 3KCTPY3MBHOTO KYIIOJa
uiu GpoHTA JIABOBOTO MOTOKA Ha ero ckioHe (puc. 10) [120, 147, 148 u np.].

B mnepBom cinydyae o00Opa3oBaHHE IIOTOKOB TMPOUCXOJUT B pe3yJbTaTe
oOpyIlIeHUs YacTh BEpPTUKAIBHOM KOJOHHBI, B KOTOPOM CKOPOCTh MOJABEMA W
HecyIIas CrmocoOHOCTh ra30MeruIOBOM CTPYH AOCTUTaloT MuHUMYyMa (puc. 10 a) [118,
120, 141]. Takoi MmexaHu3M 0Opa3oBaHUsI MOTOKOB Ha3bIBaeTcs "cyppuepckum" [72],
no Bynkany Cydpuep, rae OoH 4eTKO MposiBisercs. JIBuxKylias cujia MOTOKOB B
OCHOBHOM OIIpEJIETSAETCS KOJUYECTBOM JBIKCHHS, TpaBUTAIMEH, HO BeJMKa POJIb
TAKYK€ ra30HACHIIIIEHHOCTH U aBTOYKCIUIO3MBHOCTU MaTepuana [117].

Bropoii Tun mexaHusma oOpa3oBaHUsS IOTOKOB IMOJYYWJI Ha3BaHUE 'THUI
Mmepanu", mo ByikaHny Mepanu, o. fBa [72] (puc. 10 6). Ilo mepe pocta
AKCTPY3UBHOI'O KyIOJIa BYJIKAHA €0 OTIEIbHBIE CEKTOPbl IOCTENEHHO CTAHOBSTCS
HEYCTOMYMBBLIMH M OOPYIIMBAIOTCS, B pe3yJibTaTe Yero IO CKJIOHY BYyJIKaHa
CKATBIBAIOTCS MUPOKIACTUYECKUE MACChl, MOX0KUE Ha JaBUHBI. Takue K€ JIaBUHBI
dbopMuUpyIOTCS B pe3yJibTaTe OOPYIICHUS KPYThIX (PPOHTAIBbHBIX YacTEel JIABOBBIX
IIOTOKOB Ha KYTIOJI€ ByJIKaHa.

"

Kpatep

Puc. 10. Mexanusm 00pa3oBaHHUS MHPOKIACTH-
YEeCKMX IMOTOKOB: a) KOJUIAIC 3PYNTHBHON KOJIIOHHBI
(cybpuepckuii THM), ©0) KOJIIANC SKCTPY3UBHOTO
KymoJa wiu (poHTa JIJABOBOTO MTOTOKA HA €Tr0 CKIIOHE
(T mepamn). M3 paboTsl [72], ¢ yTOUYHECHUSAMHU.

INaBoBbIA Kynon




[TupokyacTuueckue MOTOKU PACIPOCTPAHSIOTCS C BBICOKOM CKOPOCTBIO - 10
100 xm/9 [72, 120], nBuUrasick B OCHOBHOM II0 OTPHIIATEIbLHBIM GopMaM penbeda -
KenobaMm, KaHboHam, W T.J. (puc. 11 6). X BBICOKas MOOMIIBHOCTh OOBSCHSCTCS
BBIJICJIEHUEM PACTBOPEHHOI'O ra3a M3 IOBEHUJIBHBIX CTEKJIOBAThIX YaCTUIl U TpHU
pa3pyIieHun JUTOUTHBIX 00JIOMKOB, 00y CIIOBITUBAIOIIINX SIBJICHUE
aBTOAKCIUIO3UBHOCTH;, HArpeBaHMEM M paCUIMPEHUEM BO3AyXa, 3aXBauYC€HHOTO
dbpoHTOM M OOKOBBEIMHU YacTssMu motoka [117, 119, 131, 138, 144, 145]. Kpome sToro,
pu GOPMHUPOBAHUHU IPYNITUBHOU KOJOHHBI MPOUCXOIUT 3aCaChIBAHNE B HEE BO3/IyXa,
KOTOPBI 3aTeM CIocoOCTBYyeT MOOWJIBHOCTH THUPOKIACTUYECKUX  IOTOKOB,
obOpasyroruxcst nmpu Koyutarnce KojgoHHBI [113]. ITupoknacTuyeckue MOTOKA MOTYT
MIPEO0JIEBaTh BBICOKHE IMPEMATCTBUSA, YTO CBSI3aHO, MO MHeHuio T.Mwuinepa u
P.Cmutra [127], He ¢  pacmmupeHueM Tra3oB, a C  KOJIMYECTBOM
JIBIDKCHHSL.

Puc. 11. CxemaTuueckue MpPEICTAaBICHHUS O MEXaHHW3Max O0O0pa30BaHUS MUPOKIACTUYECKUX OTIOXKEHHH: a:
nenyivl 001AK08 RUPOKIACMUYECKUX NOMOKOE OTIaraloTCsl CJI0EM PABHOM MOIIHOCTU Ha MOTOKaX M BOKPYT
HUX; 0: omuiodcenus Nupokiacmuyeckux NoMmoKko8 3ajeraloT COTJIACHO PeNbedy - B JOINHAX; B! OMI0NCEHUS
NUPOKIACMUYECKUX 601H UMEIOT Pa3Hble MOLIHOCTU Ha BO3BBIIIEHHOCTSIX U B JIOJIMHAX - GOPMUPYIOTCA U3
MPU3EMHOTO TUPOKIACTHIECKOTO 00JIaKa, UCTIHITHIBAIOIETO TPABUTAIIMOHHOE BO3/IEHICTBIE.

OTnoXkeHus: MUPOKIACTUYECKUX IOTOKOB COCTOSIT M3 OOJIOMKOB pPa3HOro
pa3Mmepa U (QOpMbI, TPEUMYILIECTBEHHO XAOTUYECKH PACIIPECICHHBIX B IEIIOBOM
3anongHuTene.  OOmoMKu MIPEACTABIEHBl  IOJYyOKAaTaHHBIMA  IOBEHUJIbHBIMU
MEM30BUIHBIMU TIOPOJAAMH M PE3YPreHTHBIMH, COCTaB KOTOPBIX MHOT000Opa3eH:
MarMaThudeckue "KOpKW' ¢ TpaHMI] OodYara, IOpOJbl BBIBOJAHOIO KaHaja BYJIKaHa,
0OJIOMKH C MOAOUIBBI U OOKOBBIX YaCTEH JIOJIMHBI, 10 KOTOPOU CileayeT MOTOK U T.A.
[120]. "Pe3ypreHTHbIMU'" CUMTAIOT TaKX€ MOPOAbl PA3PYLIAIOIIETOCS PACTYLIErO
SKCTPY3UBHOIO KyIOJIA.

[na BynkanoB be3pimsHHbBIM M [llMBenyd XapakTepHbl IHUPOKIACTUYECKUE
NOTOKH JIBYX THUIIOB - FOBEHWJIbHBIX MOPHUCTBIX aHAE3UTOB (“‘cypuepckuii TuI’) u
NerI0BO-TbIOOBRIE (“‘Mepanuiickuii Tun’”) [2, 8, 9, 29, 30, 31, 33, 120 u ap.].
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OTIIOKEHUS RNUPOKIACMUYECKUX HNOMOKOE NOPUCHBIX aHOe3umos (puc.
12) HecopTupoBaHbl, cojepkaHue OOJIOMKOB (4acTull pa3MepoM Oosiee 2 MM) B HUX

Puc. 12. OtnoxeHusi NUPOKJIACTUYECKUX ITOTOKOB IOBCHWJIBHBIX MOPHCTBHIX AaHIE3UTOB: IOBEPXHOCTbH
MIOTOKOB KatacTpoduueckoro wusBepxkeHust Byak. [llusemyd B 1964 r.(a); paspe3 OTIOXKEHWHA IOTOKa
HeKaTacTpopUIecKoro n3Bep:keHus ByJK. bessimsanbiii B 1985 1. (0).
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cocraBisger He Oonee 40-30 %, 3amomHHUTENSA, COOTBETCTBEHHO - 60-70 %; ribIObBI
gocturaioT pasmepa 1-1,5 M. IloToku 3aneraroT cornacHo penbedy, IPOTHKEHHOCTD
UX OT KpaTepa B 3aBUCUMOCTHU OT MaclTada u3Bep:KeHUs: MOKeT gocturath 10-20 km.
ConepxaHre IOBEHUIHLHOTO BemiecTBa B HuX ObBaeT m0 80 % [9]. IloBepxHOCTH
OTJIO)KEHUU - POBHAS.

OTJOXEHUST Nen1080-27161006bIX RUPOKIACMUYEcKUX nomokoe (puc. 13)
TAaK)K€  HECOPTHUPOBAHBl M 3aJIETalOT COIVIACYSACh C pPelbeoM, HO KOJUYECTBO
00JI0MKOB B UX cocTaBe noBbieHo 10 40-50 %, pazmep b0 MoxeT aocturath 7-10
M. JlinHa nmoTtokoB HeOosbwmas - 10 10 kM, coaep:kaHue COOCTBEHHO IOBEHWJIBHOIO
BELIECTBA B HUX - JO MEPBBIX JECATKOB MPOLEHTOB. Ha MOBEPXHOCTH MOTOKOB YETKO
BBIPAKEHBI OOPTOBBIE U (DPOHTANIbHBIE BaJibl BEICOTOM 710 10-15 M.

HccnenoBanusi OTIOKEHUN MTUPOKIACTUYECKUX MOTOKOB MPECIENYIOT OJIHY U3
BOKHEUIIUX IIeJIed - BOCCTAHOBJIEHHE JPYNTUBHOIO MeEXaHW3Ma OOpa30BaHUs
NUpoKIacTuku. JlerambHoe u3yyeHHue MOPQOJOTUU, CTPYKTYPHO-TEKCTYPHBIX
0COOEHHOCTEH OTJIOKEHUI; COOTHOIEHHUS] KOJIMYECTBAa 00JIOMKOB U 3allOJIHUTENA, a
TAaK)K€ COAEpP)KaHUS IOBEHWJIBHBIX U PE3YPreHTHbIX OOJOMKOB B IMOTOKaXx;
BEILIECTBEHHOTO COCTaBa, (U3MYECKUX ¢ (UBUKO-MEXAHUUECKUX UX CBOWCTB
MO3BOJISIET PEIATh ATY 3a/1a4y OTHOCUTEIBHO YBEPEHHO.

Puc. 13. TloBepXHOCTh OTJIO)KEHHH TEIMJIOBO-TJIBIOOBBIX MUPOKIACTHYECKUX TOTOKOB M3BEPIKECHUS BYIJIK.
bessiMsnHbIN B 1986 T.



Xumuueckuit u MUHEPANbHBLI COCMAE OMIOINHCEHUU

B cocTtaBe MMpOKIACTUYECKUX IMMOTOKOB COJIEPKUTCS PA3TUYHOE KOJIUYECTBO
IOBEHIJIBHOTO W PE3YPreHTHOro BemiecTBa. Eciau B NEIIOBO-TIBIOOBBIX MOTOKAaX
COOCTBEHHO IOBEHUJIbHBIE TOpPOAbl MOryT coctaBiarh 20-30 %, To B MOTOKax
MOPUCTHIX aH1e3UTOB - 80 % [9].

CocTtaB IOBEHWIBHBIX OOJIOMKOB ITOTOKOB HAWIYYIIMM OOpa3oM OTpaKaeT
COCTaB MAarMaTHM4YeCKOTrO BEIIECTBA, IMOCTYIHUBIIETO HA MOBEPXHOCTh IPHU
U3BEPKEHUU BYJIKAaHA.

Marepuan 3amnoiaHUTENs NUPOKIACTUYECKOrO0 IMOTOKA MPU ABUKEHHUH 10
CKJIOHY BYJIKaHA MEPEMEIINBAETCS, U €r0 COCTaB OYEHb XOPOIIO OTPaXKaeT CpeaHUI
COCTaB MPOAYKTOB KOHKPETHOT'O U3BEPKeHUS ByJikaHa [29]. B tabmuie 1 mokazaHsl
CpellHhe XMMHYECKHE COCTaBbI OOJIOMKOB M 3alOJIHUTENEH 00enX pasHOBUAHOCTEU
MAPOKIACTUYECKUX MMOTOKOB M3BEPKEHUU ByikaHa be3piMsiHHbIN B 1984-1989 rr.,
TaK KaK II0 CBOEMY COCTaBYy IICIUIOBO-TJIBIOOBBIE M FOBEHWJIBHBIE ITOTOKH OSTHUX
W3BEPKEHUN ObUTH JIOCTaTOYHO OJIM3KH.

3anoJIHUTENb MUPOKIACTUYECKUX MOTOKOB BYJIKAHA Be3bIMSIHHBINA COCTOUT W3
00JIOMKOB KpHUCTAJZIOB (B OCHOBHOM, IUIarMoKia3a, IHpPOKceHa, amdubdora,
MarHeTuTa), UX CPOCTKOB, BYJKAHHYECKOI'O CTEKJIa, OOJIOMKOB mopoj (puc. 14).
MuHepanbHblid COCTaB 3alOJHUTENS MHUPOKIACTUYECKOTO TMOTOKAa FOBEHWJIBHBIX
MOPUCTHIX aH/IE3UTOB U3BepKeHus ByhkaHa B 1985 r., (bpakuusa 0,1-0.063 mm), no
nanHeiM B.JO.KupesaHoBa, cieayromuii: ByJIKaHUYECKOE CTEKIIO - 34, Ijiaruokias -
46, TeMHOIIBETHbIE MHUHEpaJbI - 8, 0010MKH TopoA - 4, mupokceH - 8 %. Cocras
3aIOJIHATEIIS TIOTOKA ATOTO BYJIKaHA M3Bep)KeHHS 1956 T., TakOBOM: BYJKAaHMYECKOE
cTeKkJo - 16 , maruokias - 36, TEeMHOLIBETHBIE MUHEPAJIBI - 5 , 00JIOMKH TOpoJ - 27,
3esieHas poroBasi oOmManka - 15, nupoxcen - 1 % [9].

YacTuupl 3amojHUTENsT MHUPOKIACTHUECKUX TOTOKOB ByJlkaHa IluBenyu
MPEJICTABISAIOT CO0O0M OTIpenapupoBaHHbIE OOJOMKH KPUCTANIOB MHUHEpAIOB (B
OCHOBHOM, IUIardoKja3a, IUPOKCEHa, pOroBOMl OOMaHKH), HUX CPOCTKOB,
BYJIKAHUYECKOTO CTEKJIa, 00JI0MKH 1mopoji. CocTaB 3amoIHUTENS TOTOKA U3BEPKEHUS
ByJKaHa B 1964 1., cienyromuidi: BYJIKAHUYECKOE CTEKJIO - 24, miaruoknas - 39,
TEMHOI[BETHbIE MHUHEpaJbl - 6, 00JIOMKH MOpoj- 9, 3eneHas poroBas obomanka -20,
nupokceH - 2 % [9].

CmpyKkmypHo-meKcmypHble 0CO00eHHOCIU ROPOO

Jlnst Bcex MUPOKIACTHYECKMX MOTOKOB ByskaHOB bespimsinubiil u IluBenyu
XapaKTEepHO  XAOTUYECKOE  pACIpENeNIeHHEe  pa3sHOpa3MEpHbIX  OOJIOMKOB B
3aMoJHUTENe, XOTS B pa3pe3ax oTioxkeHuil (Hampumep, B p.Cyxas Xanuma wiu
pp.baiinapuas, KabGexy u ap.) HaOmogaeTcs Takke KOHIEHTpalus OOJIOMKOB
M0JIOCAMU B CPEJHUX WIIM BEPXHUX YaCTAX ITOTOKOB. IIOBEpPXHOCTH € TOTOKOB
KaTacTpOPUUYECKUX W3BEP)KCHUN BYJIKAHOB CJIOKEHA OOJIOMKAMH TIEM30BHIHBIX
aHJIE3UTOB pazMepoM mpeumyiecTBeHHo 110 30-40 cm (puc. 12 a).



B r
Puc. 14. YacTuupl 3anoJIHUTENEH MHUPOKIACTUYECKUX ITOTOKOB BYJK. BE3bIMAHHBIM: KpUCTAIIBI IIja-
THOKIIa3a (a); KIIMHOMHUpPOKCceHa (0); CPOCTKHU IIaruoKiiasa, MIPOKCeHa, BYJKAHHIECKOTO CTEKIa (B); CPOCTKU
IJIaTMoOKJIa3a, KIWHOMHMpOKceHa B '"pyOamke" crtekna (r) mpu  yeenmmuenusx 80, 100, 70 u 100,
COOTBETCTBEHHO; DPOAUPOBAaHHAS TOBEPXHOCTH YaCTHUIIHI pH yBenmmdeHuAx 60 (m) u 300 (e).



[Iponomxenue puc. 14

HexoTopele yacThpbl 3a110IHUTENEN IOTOKOB MPEACTaBIeHbI HA puc. 14. Buano, 4ro
NOBEPXHOCTh KaK OTAEJIbHBIX KpPUCTAUIOB MHUHEPAIOB, TaK M HMX CPOCTKOB
3HaYUTENbHO dpojaupoBaHa. HalOmionmatorcs Kak Obl BBICBEpJCHHBIE OKPYTJIbIE
yrayOJieHus, 3aloJIHEHHbIE MEJIKHMMH 4YacTHULAMHU CTEKJIa, HEPOBHO-CTYIIEHYAThIE
CKOJIBI MUHEPAJIOB, TPEIIMHOBATOCTh UX y4acTKOB U T.1. KpoMe 3T0ro, BcTpeyarorcs
IOPUCTBIE CPOCTKH MMHEpAJIOB (HAalpuMep, IUIardokia3a U KIMHOIMMPOKCEHA) B
obnekaromei ux "pybamke" crekna (puc. 14). B 30He nmepexona MuHepaia K CTEKIY
OTMEUYAETCs XOpOUIee MEPEMENIMBAHUE UX MHUKPOJIUTOB, CTEKJIO MECTAMHU BCIEHEHO
(maHHBIE M3y4eHHs YacTull Ha Mukpo3oHae Kamebax, B JIBO PAH).

I'panynomempuueckuii cocmae omioxiceHuu

KpymnHbie 00510MKH Ha MOBEPXHOCTH MEIJIOBO-TJIBIOOBBIX MHUPOKIACTUYECKUX
MOTOKOB BYJIKAHA be3bIMSHHBIN COCTABIISIIOT, IO JAHHBIM aBTOpa, B LIeJoM, 45-55 %:
pasmepom 0,5-5.0 m - 8-10 %, pazmepom 0.05-0.49 m - 35-45 %, ocrambHOE
NPUXOAUTCS Ha JIOJNIO 3amojiHuTeNel nmotoka. Hapsay ¢ mpeobnaganuem 00JI0MKOB
pasmepom 0,3-0,5 m (20 %), oTmeuaetcst Oobinas M0 KPYIMHBIX IJIBI0 TMAMETPOM
6omnee 1 M (10-12 %).

Ha moBepXHOCTH FOBEHWJIBHOIO NOTOKA BYJIKAHA DE3bIMSHHBIN W3BEpPKECHUS
1985 1. comepkaHue TIBIO pa3HOTO pa3Mepa paclpeiensercs MPUMEpPHO
caeayrommM oopazom: ooiaomku pazmepom 0.5-5.0 m coctaBmstoT 5-7 %, 0.05-0.49 m
- 25-30 %, npu ob1eM npeodnaganuu oo6oMkoB nuamerpom 0.3-0.5 m. Ha gomto
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Puc. 15. KyMmynatuBHble KpHBBIE T'paHyJIO-
METPUYECKOTO COCTaBa 3allOJHUTENEeH Mupo-
KJIACTUYECKUX OTJIOKEHHUH BYJIK. be3bIMsIHHBIN
m3BepkeHudt  1984-1989 rr. 1-  mupo-
knactuyeckuit motok Ne 1, 2- mumpokia-
ctuueckuit motok Ne 2, 3- mpusemHas mu-
pOKJIacTHUEeCKasi BOJIHA, 4- MUpOKJIaCTHYECKas
BOJIHA MEIIOBOro oOjiaka, 5- memea oOJjiaka
MUPOKIACTUIECKOTO TOTOKA.

1) ] 1 T
0,1 0,2 0,3 0,4 Ko
COPTHPOEKH

......

1
cTaHpapt

23 ('-*:) 4 A5

Puc. 16. I'padukn COOTHOLIEHUSI TPaHYJIOMETPUUYECKUX XapaKTEPUCTUK 3AIOJHUTENCH OTIOKEHHH BYIJIK.

bespiMsiHHBIN  u3BepkeHU 1984-1989 rr. OTnoxeHus:

I- mupoknactuyeckux noroxos, II- mupokia-

CTHYECKHX BOJIH, 4- Te(dpbl U NEMIOBHIX 00JaKOB MUPOKIACTHYECKUX MOTOKOB. I3BepikeHUs BynkaHa: 1-

1984r.,2-1985r.,3-1986T., 5- 1989 I.



3a0JIHUTENIS MOTOKA mpuxoauTes npumepHo 60-70 % .

bosbiias 4yacTe  3alOJHUATENIENM NUPOKIACTHYECKUMX IOTOKOB  BYJIKAaHA
be3bpiMsauBbIN n3BepxeHn 1984-1989 rr. oTHOCHTCS K TeCKaM CpeIHEN KPYIHOCTHU U
HeOOJIbIIas - K TIECKaM MeJIKuUM (puc. 15).

3anoJIHUTENHN TEIMIOBO-TJIBIOOBBIX TOTOKOB OTJIMYAIOTCS OT FOBEHUJIBHBIX
[JIAaBHBIM 00pa30M KOJMYECTBOM TOHKHUX NEIIoB. [1o BecoBoMy coAep:KaHUIO pa3HBIX
dbpakmuii ¥ 1Mo UX COOTHOIICHHUIO 3TH THIIBI IIOTOKOB O4YeHBb OJmM3KH. I1ois 3HaueHmi
IPaHYJIOMETPUUYECKUX XApAKTEPUCTUK 3aMOJHUTENE 00eux pa3sHOBUIHOCTEH
MMOTOKOB M3BEPKECHUM PA3HBIX JIET NEPEKPBIBAIOTCS, CPEAHUE WX 3HAYEHUS IOYTH
OJIMHAKOBHI (puc. 16, Tabm. 3).

Ta0muma 3

I'PAHYJIOMETPUUYECKHUE XAPAKTEPUCTUKHU [MUPOKJIACTUUYECKHUX
OTJIOKEHUM BYJIK. BE3BIMSIHHBIN N3BEP)KEHUI 1984-1989 I'T.

['eHeTHYECKUN THUII

MUPOKITACTUYECKUX Menunana, MM Cpennuii pazmep, MM Koaddunment
OTJIOKEHUI COPTUPOBKH, MM

IToTok memniaoBo- 0,26 0,38 0,33
TJIBIOOBBIN (28) 0,21-0,37 0,32-0,50 0,24-0,41
IToTOK 10BEHHMIILHBIX 0,25 0,38 0,35
MOPUCTBIX aHAE3UTOB 0,19-0,32 0,30-0,47 0,28-0,42
(24)
[Ipuzemnas BonHa 0,17 0,22 0,16
(ground surge) (26) 0,12-0,21 0,13-0,27 0,07-0,23
Bomnaa nenmoBoro 0,12 0,16 0,14
obnaka (ash cloud 0,09-0,15 0,12-0,23 0,09-0,22
surge) (9)
Ilemner o6naka 0,05 0,07 0,05
MUPOKIACTUIECKOTO 0,01-0,07 0,05-0,10 0,01-0,08
nortoka (9)

HpI/IMe‘IaHI/Ie. B uucnurene - Cp€aHEC 3HaUCHUEC, B 3HAMCHATCJIC - MAKCUMAaJIbHOC 1 MUHUMAJIBHOC.
B ckoOkax - KOIMIECTBO 00pa3IloB.

Cpenn nupoKIaCTUYECKUX MTOTOKOB ByJKaHa be3bIMsAHHBIN u3BepxkeHus 1956
. BBIJEJSAIOTCS JBE Pa3HOBUIHOCTH. KyMyJsITUBHBIE KPUBBIE TPAaHyJIOMETPUUECKOTO
COCTaBa 3alOJIHUTENIEW H3THUX IIOTOKOB TIOYTH COBINAJAOT C  TAaKOBBIMU
NUPOKIACTUYECKUX  ITOTOKOB  M3BEp)KEHMM  BynkaHa 1984-1989 rr., HO
I'PaHyJIOMETPUYECKUE XAPAKTEPUCTUKNA MUMEIOT HECKOJIbKO OOJIbIIME 3HAuY€HUs (puc.
17, 18, 19, Tabxn. 4). Y 3anonHUTENEH MOTOKOB U3BEpKEHUM BysikaHa B 1984-1988 rr.
npeobnanatomumu ppakiusamu siBisitores 0,125 - 0,25 M, y 3an0JIHUTENEH TOTOKOB
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1956 r. - kpome Hux Takxke u 0,25-0,5 mm (cm. Ilpunoxenme, crtp. 88, 90).
MenuaHHbIE THAMETPBI 3aIIOJTHUTENIEH 3TUX TOTOKOB BapbupytoT OT 0.18 10 0.34 Mm,
cocTaBisig B cpenHeM - 0.28 mm (17 onpenenenuii).

Cpenu MAPOKIACTUYECKUX MMOTOKOB BYJIKaHa [uBenyu o
IrPaHyJIOMETPUUYECKOMY COCTABY MX 3aMOJIHUTENEH BBIICISIOTCS TPU Pa3HOBUIHOCTH,
paznuyaroluecss MO pacnpenesieHn0  (ppakuuid U rpaHyJIOMETPUUYECKUM
xapaktepuctukam (puc. 20, T1abn. 5). IlpeoOmamatomumvu GpakuusaMu WX
3anonHuTenen aBistoTes 0.125 - 0.25 mm u 0.125 - 0.5 mMm (cm. Tlpunoxxenue, cTp.
93). Menuannbie nuameTpbl uMeroT 3HadeHus ot 0.19 mo 0.34 mm, coctaBiss B
cpeanem 0.25 mm (15 onpenenenuii).

N3BecTHO, 4YTO MEAHaHHBIE JTUAMETPHI SIBJISIOTCS B HEKOTOPOM CTENeHU
MIOKA3aTeISIMUA CUJIBl HM3BEP)KCHHUS, YTO HEOJHOKPATHO PACCMATPHUBAIOCH IS Te(HPHI
[62]. Jlns NOHPOKIACTUYECKUX TIMOTOKOB, KakK BHIHO #3 Ta0Omuiy 4-6, 3TOo HE
xapakTepHo. XOTs MacliTaObl HW3BEPKEHUM pa3Hble, 3HAYCHUS MEIUAHHBIX
JUAaMETPOB U JIPYTMX TpaHyJIOMETPUUECKUX XAPAKTEPUCTUK  3arOJHUTENEH
MAPOKJIACTUYECKUX ITOTOKOB BYJIKaHOB be3pimsiHHbIN U [IIuBenyd cxoqHbI.

a 6
1001 100 -
® 80
801 h
B ¢
: 5
2 601 % 601
o &
N 0
§ A0 U 40,
+
/,l
20 +/ 204
X
0,5
0 — = . = - - O ¥ T hd T Y ¥ T
0,068 0,1250,25 0,5 1 2 0,068 EﬂgS et qacir - 2
Adramerp 4acTus, Mmm M v, M
ol a1z (513 =14 [*1s (@]17a12(=]30x 14

Puc. 17. KymynaruBHele KpuBbie (a 1 0) rpaHyJIOMETPHUECKOTO COCTaBa 3alOJHUTENEH MTHPOKIACTHIECKUX
OTJIOKEHUH BynkaHa be3pIMAHHBIN U3BepkeHus 1956 r.

a: 1- mpu3emMHas mHpOKIAacTHYEeCcKas BOJHA, 2- TMenenl o0Jaka MUPOKIACTUYECKOro IMOTOKa, 3-
MUPOKJIACTUYECKUH TOTOK Ne 1, 4- mupoxacTudeckuid HoTok Ne 2, 5- armoMmepaT HanpaBIeHHOTO B3pbIBa; O:
1- mupokiacThveckass BOJHA TMEIUIOBOrO o0Jiaka, 2- TeCcOK HampaBieHHoro B3peiBa Ne 1, 3- mecok
HampasiIeHHOT 0 B3pbiBa Ne 2, 4- menen o6i1aka MUPOKIACTUYECKOTO TOTOKA.
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Puc. 18. KymynatuBHblE KpHBBIE TPaHYJIOMETPHUYECKOIO COCTAaBa 3allONHHUTENCH MHPOKIACTUUYECKUX
OTNOXeHUH BYJNK. be3piMsHHbIN n3Bepxennid 1984-1989 rr. u 1956 r. Ornoxenus 1984-1989 rr.: 1-
METUIOBBIX 00JIAKOB MUPOKIACTHYECKUX MOTOKOB, 2- BOJIH TEIJIOBBIX OOJAKOB, 3- MPHU3EMHBIX BOJH, O-
METIOBO-TJILIOOBBIX MUPOKIACTHYECKUX TTOTOKOB, 7- MOTOKOB IOBEHMJIBHBIX MIOPUCTHIX aHAEe3uTOB; 1956 T.:
4- mpu3eMHBIX BOJH, 5- MECKa HANpaBIEHHOTO B3pbHIBA, 8- MOTOKA IOBEHHJIBHBIX MOPHCTHIX aHAE3UTOB, 9-
arJoMepara HalpaBJICHHOTO B3pbIBA.
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METPUYECKOTO COCTaBa 3aIlOJHUTENCH -
pOKJIACTUUECKUX OTIOXKEeHHi Byak. [u-
20 4 Bemyu wu3BepxkeHuit 1964 r. u  OGonee
JIpeBHUX. |- mpu3eMHas OHPOKIACTHUECKAas
BOJIHA, 2- MHPOKJIACTUYECKas BONHA, 3-
arioMepara HaIpaBIICHHOTO B3phiBa, 4-
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Tabnura 4

I'PAHYJIOMETPUYECKHUE XAPAKTEPUCTHUKHU ITMPOKJTACTUYECKHUX
OTJIOKEHM BYJIK. BE3BIMSHHBIN U3BEPKEHWSA 1956 T.

['eHeTHYECKUN THUII

Menuana, MM

Cpennuii pa3zmep,

Koadduunent

MUPOKIIACTUICCKIX MM COPTHUPOBKH, MM
OTJIOKECHU I

ITotox N 1 (9) 0,24 0,38 0,37
0,18-0,29 0,31-0,44 0,33-0,44

ITotox N 2 (8) 0,32 0,45 0,40
0,29-0,34 0,42-0,47 0,37-0,45

[Ipuzemuas BoHA 0,24 0,35 0,30

(ground surge) (2) 0,24-0,25 0,34-0,36 0,29-0,32

Bonna nenioBoro

obnaka (ash cloud 0,12 0,13 0,12

surge) N 1 (5)

Bonna nenioBoro

obmnaka (ash cloud 0,22 0,32 0,37

surge) N2 (3)

Ilecox 0,77 0,82 0,49

HaIpaBJIECHHOTO 0,70-0,85 0,75-0,89 0,48-0,49

B3pbiBa N 1 (2)

ITecoxk 0,42 0,56 0,50

HaIpaBJIEHHOTO 0,37-0,60 0,50-0,66 0,40-0,54

B3pbiBa N 2 (19)

Arnomepar 0,24 0,39 0,41

HaIpaBJIEHHOTO

B3phbiBa (7)

[Mpumeuanue. B uncnurene - cpeqHee 3HaYCHUE, B 3HAMEHATEIIE - MUHUMAIIbHOE U MAaKCUMAIILHOE.
B ckoOkax - KOJTM4ecTBO 00pa3IoB.
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Tabmuma 5

I'PAHYJIOMETPUYECKHUE XAPAKTEPUCTHUKHU ITUPOKJTACTUYECKHUX
OTJIO)KEHUU BYJIKAHA IIUBEJIYY

I'enernueckuit THn Menuana, MM Cpennuii pa3zmep, Koadduunent
MUPOKIIACTUICCKIX MM COPTHUPOBKH, MM
OTJIOKECHU I
ITotok N1 (6) 0,31 0,40 0,32
0,28-0,34 0,39-0,41 0,30-0,34
ITotox N 2 (5) 0,25 0,34 0,32
0,24-0,27 0,32-0,38 0,30-0,36
[Totox N 3 (4) 0,19 0,32 0,33
0,19-0,20 0,31-0,32 0,32-0,35
[Ipuzemnas BosHa 0,36 0,41 0,26
(ground surge) (2) 0,35-0,38 0,41-0,42 0,24-0,28
[Mupoxnactuyeckas 0,50 0,58 0,40
BoJtHA (surge) (2) 0,49-0,52 0,58-0,59 0,38-0,41
Arnomepar 0,24 0,38 0,39
HaIpaBJIECHHOTO 0,24-0,26 0,38-0,41 0,39-0,42
B3pbIBa (4)

[Mpumedanue. B yucnurene - cpejHee 3HaYCHNE, B 3HAMCHATEIEC - MUHUMAJIbHOE U MaKCUMAIIbHOE 3HAYCHUSI.
B ckoOkax - KOJIMIECTBO 00pa3IoB.

Du3zuueckue ceolcmea omaoHceHul

EctecTBeHHas 61axcHocmb 3an0THUTENEH TOTOKOB, KaK MPABUIIO, HEOObIIAsA
- uamensietcst oT 2 10 32 % u B cpenneM cocrapisieT 6 % (120 onpenenenuii) (Tadm.
6).

Inomnocme meepooit ¢pazvr 3anonHUTENEH NMUPOKIACTUYECKUX IOTOKOB
ByNKaHa Be3bIMAHHEIA BapbupyeT OT 2,64 10 2.74 r/cm’, cocTaBiss B cpemueM 2,69
r/eM® (20 onpenenenuit). Jlns Bynkaxa IlluBenyd 3HaueHHE IUIOTHOCTH TBEPIOM
KOMITOHEHTHI paBHsiercs 2.74 r/em’ (2), (Tabur. 6).

Inomnocmeo OTJIO)KEHUW TIIOTOKOB BYJIKAHA bE3bIMSAHHBIA B 150.
eCTECTBEHHOM CIIOKEHHHM M3MEHsieTcsl, B enoM, o 1.27 1o 1.88 r/em’ , cocrasiss B
cpenteM 1,54 r/em’ (200). Jliast OTIOKEHHIT MOTOKOB H3BeprKkeHns 1986 r. MIOTHOCTH
m3mensiercst ot 1.40 go 1.76 r/em’, B cpemmem - 1,59 r/em’ (9), amst mopox
u3Bepxkenus 1989 r., coorsercrBenuo, 1,50-1,59 r/em’, B cpeanem - 1,55 r/em’ (%).

Jns morokoB ByikaHa IlluBenmyd 3Ha4YeHUsT IJIOTHOCTHM  HAXOIATCS B
npexenax 1,19-1,50 r/cm’, cocrasmsisi B cpenteM 1.33 r/em’ (5), (tabm. 6).
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Ilopucmocmep OTINOXKEHUNM IIOTOKOB BYyJIKAaHa bE3bIMAHHBIA HaxXxOOUTCS B
npeaenax 30-49 %, cocraBnss B cpennem 42 % (200). Jns Bynkana Illusenyd >t
3HAYEHMS HECKOJIbKO Oombiue; 45-56 u 51 % (5), coorBeTCTBEHHO, (TabI. 6).

Ta0mnuma 6

®UBNYECKUE U ®PU3UKO-MEXAHUYECKUE CBOUCTBA OTJOKEHUA
MUPOKJIACTUYECKHUX ITOTOKOB BYJIK. BE3BIMSAHHBIN Y IIUBEJIYY

Bynxk. be3bimsinubld, uzsepxenus 1984-1989 rr. Bynk.
[lIuBenyuy,
Hazpanus [Torokun [Totoku O61ee o IByM W3BEpPKEHHE
XapaKTEPUCTUK FOBEHUJIBHBIX MEIJI0BO- TUTIaM 1964 r. Ilotoku
TIOPUCTBIX TJIBIOOBEIE IOBCHUJIbHBIX
aH/Ie3UTOB MTOPUCTBIX
aH/IC3UTOB
[TnoTHOCTS, 1,55(8) 1,56(127) 1,54(200) 1,33(5)
r/em’ 1,41-1,72 1,27-1,88 1,27-1,88 1,19-1,50
[TnoTHOCTH 2,68(6) 2,69(14) 2,69(20) 2,74(2)
TBepo (hazkbl, 2,64-2,70 2,64-2,74 2,64-2,74
r/em’
Bnaxnocts, % 00 -—--- 6(120) 6(120) 10,6
2-32 2-32
Koaddunment 0,74(8) 0,74(127) 0,75(200) 1,07(5)
MOPHUCTOCTH, 0,53-0,90 0,50-0,91 0,43-0,96 0,83-1,30
eIMHUIA
[Topucrocts, % 42(8) 42(127) 42(200) 51(5)
35-47 33-47 30-49 45-56
Cueruienue, 0,02(3) 0,02(4) 0,02(7) 0,02(2)
MlIla 0-0,04 0-0,05 0-0,05 0-0,04
VYron 51(3) 34(13) 42(7)
BHYTPEHHETO 50-53 22-51 22-53 25(2)
TPEHHUsI, TPaIyC
Monayns o6meit 10,8(3) 5,0(4) 797 -
nepopmanu, 7,6-16,6 2,2-7,8 2,2-16,6
MIla

[Mpumeuanue. B uncnurene - cpeqHee 3HaYCHUE, B 3HAMEHATEIIE - MUHUMAIIbHOE U MAaKCUMAIILHOE.
B ckoOkax - KOJTM4ecTBO 00pa3IoB.
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Du3uKko-mexanuyecKue Ce0UCmea Oma0HceHuil

Ha odegpopmayuonnwvie ceoiicmea mopoj HauOosiblliee BIUSHUE OKa3bIBAIOT
CTPYKTYPHO-TEKCTYpPHBbIE OCOOEHHOCTH HX 4YacTull. Moayib oOmiei aedpopmanuu
3allOJTHUTENICH MOTOKOB BYyJiKaHa be3bIMsHHBIM u3MeHsiercss ot 2,2 no 16,6 Mlla,
cocTaBysig B cpennem 7, 9 Mlla (7), (Ta6:. 6).

Ilpounocmusle xapakmepucmukuy TUPOKIACTUYECKUX OTIIOKCHUH OJIM3KH
CO CTaHJAPTHBIMU WX 3HAYCHHSIMHU JJII OOBIKHOBEHHBIX IECKOB, HO B HEKOTOPBIX
ClIy4yasX 3HAYUTEIbHO OT HHUX OTJIHWYalTCA. Tak, HampuMmep, MPOYHOCTHBIE
XapaKTEPUCTUKN 3aIlOJHUTENIEN ITOTOKOB ByJIKaHa be3bIMSHHBIN, ONpPEACICHHbIE HA
HOPBEXXCKOM CTaOMJIOMETpE, JIalu CIeayrome pe3yibTaTsl; crermienue - 0.005 u
0.06 MIla, yron BHyTpeHHero tpeHus - 30 u 22 rpaa. IloBblllieHHE CUETUICHUS IS
BTOpoit TipoObI 10 0.06 MIla cBsi3aHO, BEpOSATHO, C COJEpKaHUEM B HEW YaCTHII
muametrpoM meHee 0.056 mm B 2,5 pasza OonbInuM, yeM B niepBoid. TOHKWN MaTepuan
SBWJICA CBOEOOpa3HbIM '"LIEMEHTOM'", TMOBBICHBIIMM IPOYHOCTHBIE XAPAKTEPUCTUKH
3aMOJIHUTENA MMOTOKA.

B nenom, 3HaueHus cuemuieHus i ByJkaHOB bespimsHHbIM M [luBemyu
BappupytoT B mnpenenax 0-0.05 Mlla, cocraBnas B cpennem 0,02 Mmna(9). Yron
BHYTPEHHETO TPEHUsSI MOPOJ ByJIKaHa Be3bIMSHHBIN JEXUT B npenenax 22 - 53, B
cpenueM - 42 (7) rpan., Bynkana lllusenyu pasen 25 (2) rpaz. (tabim. 6).

BbIBO/bI

1. Bynkanam be3biMsHHbIN u [lluBenyd npucymm JABe pPa3HOBUIAHOCTH
NUPOKJIACTUYECKUX IOTOKOB - TIOTOKM FOBEHWIBHBIX MOPUCTBIX AHJIE3UTOB H
HEIJI0BO-TJILIOOBHIE.

2. I'panynoMeTpudecKkuil COCTaB IOBEHUJIbHBIX U MEIUIOBO-TJILIOOBBIX MOTOKOB
u3BepkeHUn 1984-1989 rr. Bynkana be3bIMSAHHBIM OTIMYAETCI B OCHOBHOM
coJiep>KaHUEeM TOHKHUX (hpaklMid, 3HAYEHUS UX FPAHYJIOMETPUUYECKUX XaPAKTEPUCTUK
IPAKTUYECKU OJMHAKOBBI.

3. CocTaB 3alOJIHUTENIEN IOBEHWIBHBIX IIOTOKOB ByJKaHa be3bIMsIHHBIN 1956
r. u 1984-1989 rr. oueHb OXO0XK, HO 3HAYEHUS TPAHYJIOMETPUUECKUX XapPaAKTEPUCTHUK
nmoToka 1956 r. 6omee Beicokue (Tadmn. 3-4).

4. HecmoTps Ha pa3Hble MaclTaObl U3BEpKEHUH ByskaHa be3pIMsiHHBINA B 1956
u 1984-1989 rr., npeBanupyroias (Qpakius 3arnoaHUTEIEH UX MUPOKIACTUUECKUX
MOTOKOB - ojiHa U Ta ke - 0.125- 0.25 mm (ITpunoxenue, ctp. 88, 90).

5. TI'panynoMeTpuyecKHe COCTaBbl M 3HAUYEHUS HX XaPAKTEPUCTUK
Pa3HOBUJIHOCTE IOBEHWJIbHBIX MOTOKOB ByikaHa IHusenyu (1964 r. u Oonee
JIPEBHUX ) MMOX0XKHU HA IOBEHWIbHbIEC TOTOKH ByJikaHa be3piMsiHHbINA 1956 1 1984-1986
IT., HO TNPEBAIMPYIOUIUMHU (pakUUsIMU i1 3aN0JHUTEIEH MOTOKOB BYyJIKaHa
usenyu sBisitores 0.125 - 0.5 mum (IIpunoxenue, ctp. 93).

6. HecMoTpst Ha TO, 4TO MaciITaObl U3BEPKEHUI BYJKAHOB pa3HbIE, 3HAUCHUS
MEIMaHHBIX JUAMETPOB M JIPyTHE TpaHyJOMETPUYECKHE  XapaKTEPUCTUKU



17

3alIOJTHUTENICH MNUPOKIACTUYECKUX MOTOKOB BYJIKAaHOB be3biMsiHHbIA 1 [lluBenyd
CXOJHBI.

7. Yactuuel BynkaHa  be3bIMAHHBIM  NPEACTABIEHBI B OCHOBHOM
W30METPUYHBIMA MOHOJIUTHOTO OOJHKa OOJIOMKaMH KPHUCTALIOB IUIATMOKIIA3a |
Nopo/JI, yAJMHEHHbIE yacTullbl BysikaHa [lluBenyd Oonblneil 4acTbio MpeACTaBICHbI
BYJIKAHUYECKHUM CTEKJIOM, MJIATMOKIIa30M U POTOBOM OOMaHKOM.

8. IlmoTHOCTH TBep/O¥M (Da3bl 3amoaHUTENEH MOTOKOB ByJiIKaHA bBe3bIMSIHHBIM
HUXKe, yeM ByJikaHa [lluBenyd, 4To OOYCJIOBIEHO Pa3IUUUSIMU UX MHUHEPAIBHOTO
cocraBa. [lnoTHOCTH TBepaOW (a3pl, CTPYKTYpPHBIA OOJMK YACTHI] 3aIllOJHUTENEH
MIOTOKOB OOYCJIOBIIMBAIOT 0o0Jiee BBICOKYIO TUIOTHOCTh W MEHBIIYIO IMOPUCTOCTH
OTJIO)KECHUWA B €CTECTBEHHOM 3aJIETaHWH BYJKaHa DE3bIMSHHBIN 1O CPaBHEHUIO C
nopoagamu BynkaHa [IluBenyd. IIpodyHOCTHBIE XapaKTEPUCTUKH 3aNOJHUTEICH
MAPOKJIIACTUYECKUX IOTOKOB BYJIKAaHOB be3biMsiHHbIA u [lluBenyd mnpaktuuecku
OJIMHAKOBBI.



1.4. O110:KeHNS MUPOKJIACTHIECKUX BOJIH

[lupoknacTuueckue BOJIHBI ~ MPEACTABIAIOT CcOOOM  ci1abOHACKIIIEHHbIE
00JIOMOYHBIM MaTepHaJIOM TYpOYJEHTHbIE TOTOKM C HHU3KUM COOTHOILICHHEM
KOMIIOHEHTOB: TBepJas coctaBisawomas - ra3 [118,137,139]. JIBwxkymen cuiiou
NUPOKJIACTUYECKUX BOJIH, KaK M MOTOKOB, SIBJISIETCSI KOJWYECTBO JBUKEHUSI MarMsl,
aBTOIKCIUIO3UBHOCTh, @ TaK)XE€ BBICOKME Ta30HACBIIEHHOCT WU TEMIIeparypa
marepuana. CKOpoCTh pacrpocTpaHeHus Takux BodH jgocturaer 100-150 km/g
[72,120], mganpHOCTH  3aBUCUT  OT  MONIIHOCTH  M3BEPKEHUs,  COCTaBa,
ra30HaChIIIEHHOCTH, TEMIIEPATyphl MHPOKIACTUKUA, IPUCYTCTBHS HA WX IMyTHU
3HAYUTENBHBIX MO BBICOTE MPEMSATCTBHI M T.JA. BolHaMm mpucylle CTpeMHUTEIBHOE,
"yparanHoe" pacnpocTpaHEHUE OT LIEHTpa W3BEPKEHHs; OTMEYAINCh Cly4yau
MPEOI0JICHUS] UMH TIpensiTcTBUM BhicoTor O0mee 600 M [120]. B To ke Bpemsi BOJIHBI
HE MOJHUMAIOTCS BBICOKO Haj 3emiiel (puc. 11 B).

B mnacrosiee BpeMsi BBIJICJISIFOTCSL  JIBE OCHOBHBIE Pa3HOBUHOCTHU
NUPOKJIACTUYECKUX BOJH: l. mpu3emHas, 2. BOJHA MemioBoro odnaka. M3BecTHa
Takke "Oa3ucHas BOJIHA", BO3HHUKAromas TMpu ¢peaTudeckux U (Ppearo-
MarMaTU4eCKuX U3BEPKEHUSX BYJIKAHOB, HO 3/IECh MBI €€ HE 00CYKIaeM.

Ilpuzemnasa nupoknacmuueckaa eonna  (ground  surge), BbIJCIICHHAS
P.Cnapkcom wu I'.Yonkepom [137], oOpasyercs npu oOpyIIeHUN KpaeBbIX dYacTei
OPYNTUBHOM KOJIOHHBI W 10 BPEMEHU OINEpPEkKaeT MNUPOKIACTUYECKHM TOTOK,
dbopMuUpyrOIUACS TPU KOJUIANCE IIEHTPAJbHOM YacTH ATOH KOJOHHBL. HekoTopsie
YUYEHBIE CUMTAIOT TaK)K€, YTO TAKUE€ BOJIHBI BO3HUKAIOT U B IPOLIECCE IBUKECHUS
MUPOKJIACTUYECKOTO TOTOKA: Oyaromapsi TOJICOCY BO3AyXa BO (DPOHTAIBHBIX H
OOKOBBIX YacTsIX IOTOKa MPOMCXOAUT Cemapanus YacTUIl €ro 3alloJHUTENS U
OTJIOXKEHUE UX B BUJIE [IE€CUAHOTr0 MPOCJIOA B OCHOBAHUU MUPOKIACTUYECKOTO MOTOKA
[147,148]. DT MexaHU3MBbI 0Opa30BaHUS OTJIOKCHHH B KAKOW-TO Mepe OOBICHSIOT
TO, YTO MOPOJbl NPU3EMHOW MUPOKIACTUYECKON BOJIHBI MOJCTUNIAIOT U OOpaMIISIOT
OTJIOKEHUS MUPOKIACTUYECKUX MTOTOKOB (puc. 21).

DopMHUPOBAHUE HUPOKAACMUUECKOU 80JIHbL Nen0sozo oobaaka (ash cloud
surge, nousitue BBen P.dumep [118]) mpoucxomut B pe3yibTaTe KOHBEKTHBHOM
IpaBUTALIMOHHON AuddepeHuanuy MUPOKIACTUKY TIPU  JIBXKEHUHM €€ 0 CKIIOHY
ByiakaHa [29,31,120]. Ilpu naBMXEHMM THUPOKIACTHYECKOIO MOTOKA HAJ HUM Ha
HECKOJIbKO  KHJIOMETPOB B  BBICOTY  MOJAHUMAIOTCA  TEIUIOBbIE  oOJaka
MUPOKJIACTUYECKOTO TOTOKa. BHYTpM OTHUX 00JIaKOB, HEMOCPEICTBEHHO Haj
MOTOKOM, dbopmupyeTcs TypOyJICHTHBIN HU3KOITIOTHOCTHBIN
BBICOKOT'a30HACBIIICHHBIN 51 BBICOKOTEMIIEPATYPHBIN "cnoit", KOTOPBIN
pacrpocTpaHsieTcs MPSMOJIUHEWMHO U C BBICOKOM CKOPOCTBIO, OTPBIBAE€TCS OT Tela
MIOTOKAa W JIBUTAaeTCsl HE3aBUCHUMO OT HEro. OJTOT '"CIOW" W Ha3bIBAETCA
"MUPOKIACTUYECKONW BOJHOM MEmIoBOro odmgaka'.

OTn0XeHUS NUPOKIACTUYECKUX BOJH BYJIKaHA DbE3bIMSIHHBIN W3BEPKECHUMN
1984-89 rr. moacTuianu U oOpaMiIsUIM MUPOKIACTUYECKHE MOTOKU B BUJIE XOPOUIO
OTCOPTUPOBAHHBIX II€CUAHBIX MPOCIOEB, B (GopMe OTACIbHBIX [IOH U JAIOHHOTO
penbeda, HeOONBIINX XOIMUKOB U T.J., JISKAIX HA MMOBEPXHOCTU MUPOKIACTUIECKUX
MOTOKOB WJIK PsiIoM ¢ HUMU. Hanbosnee 4eTko 1uarHoCTUPOBAHbI TUIThI



Puc. 21. Pa3pe3 NUpOKIACTHUYECKUX OTJIO-
KeHUH BYJK. be3pMaHHBIN u3BepkeHus 1985
I. B pyube TyHApOBBIN B 8 KM OT ByJKaHa.
OTOXEHUA: a- AJUTIOBUS Pyubs, 1- mpuzem-
HOHM NMUPOKJIIACTUYECKON BOJHBI, FEHETUYECKU
CBSI3aHHOM C MOTOKOM A; 2- MeIUIOBO-TJIbI-
00BOTO TMHPOKIACTUYECKOTO IMOTOKa A; 3-
MUPOKIACTUYECKOW BOJHBI TEIIOBOTO 00ia-
Ka, TEHETHYECKU CBSI3aHHOW C MEepBBIMH HOp-
UMMM NMHPOKIACTHYECKOro notoka b; 4, 6 -
MIEIUIOBOTO 00JIaKa MUPOKIACTHYECKOTO MOTO-
Ka; 5- MUPOKJIACTHYECKOTO MOTOKA IOBEHUIIb-
HBIX NOpHUCTBIX aHae3utoB b. dorto A.U.
Marnsiesa.



NUPOKJIACTUYECKUX BOJH IPU W3YYEHUH NPOMYKTOB M3BepkeHuU 1985, HO Takxke
OHU BBIJICJIIEHBI B OTJIOXEHUSIX M3BEpKeHUU BynkaHa B 1986, 1984 u 1956 rr.[2, 8,
30, 73].

Xumuueckuii u MUHepaIbHbll COCMAB NOPOO

XUMHUUYECKUI COCTAB 3aIlOJHUTENICN MUPOKIACTUUYECKUX BOJIH H3BEPKEHUM
pasHbIX JieT moka3aH B Tabn. 1. Ha puc. 22 sicHO BUAHO, YTO 3allOJIHUTENH BOJH
M3YUYECHHBIX U3BEPKCHUM ByJIKaHa Be3bIMSHHBIN XOTS U HE HA MHOTO, HO KHUCJIEE, YEM
JaBbl M 3aMOJHUTENIM TIOTOKOB. Takas jke TEHISHIHsS - OoJbllee COACp)KaHUE
KPEMHEKHCIIOTHI B TOPOJIax BOJIH, YEM B 3aMOJHUTENE MOTOKOB, - TIOKa3aHa B paboTe
[126] Ha mpumepe n3BepxkeHus ByskaHa Cenr-Xenence B 1980 r.

YacThnpl 3amoJHUTENEH OTJI0XKEHHM NUPOKIACTUYECKUX BOJH, KaKk U
3aMOJIHUTENICH OTJIOKEHUM MUPOKIACTUYECKUX TOTOKOB, TMPEJCTABISIIOT COOO0M
00JIOMKM KPHUCTAJJIOB MHUHEPAJIOB, UX CPOCTKOB, BYJKAHUYECKOI'O CTEKJIa U TOPOJI.
MuHepanbHbI COCTAB 3aMOJHUTEIS OTI0XKEHUN BOJIH, 10 JaHHbIM B.FO. Kupbsnosa
(1985 r.), ciuenyrwomwuii; ByJIKaHHMYECKOe CTeKio - 16, mmarmoknas - Sl,
TEMHOIIBETHbIE MUHEpaJbl -10, o0momku mopon -13, nmupokcen - 10 (puc. 23).
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Puc. 22. Bapuanuu copepxanus SiO, B mpoaykTax ByNK. be3piMsHHBINA n3Bepkennit 1984-1989 rr.: 1-
AHJIC3UTHI JIABOBBIX M IUPOKJIACTHYECKUX ITOTOKOB; 2,3- 3alOJHUTENN NHUPOKIACTUYECKUX MOTOKOB (2) U
BOJH (3); 4- meTuTBI 00TaKOB TIOTOKOB; 5- Tedpa.
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Puc. 23. MunepanbHbIil cocTaB MOpoA ByJK. be3piMsaHHbIN u3BepkeHnid 1984-1989 rr.: I- annme3uTs
MpOKIacTHYeckuX U aBoBoro (1986) morokos; II, III - 3amonauTenn nupoknactuyeckux motokoB (1) u
BoiH (III); dpakmuu 0.1-0.063 mMm: 1- ocHOBHas Macca, 2- BYJIKaHHYECKOE CTEKIIO, 3- INIarMOKias, 4-
pyZIHBIE MUHEpANbI, 5- 00JOMKH MOPOJI, 6- MUPOKCEH.

CmpykmypHo-meKcmypHble 0COOEeHHOCIU OMI0NCEHUTL

Omnoxcenuna npuzemuounr 6oanbt  (ground surge) MPEACTABIAIOT COOOM
XOpOIIIO  OTCOPTHUPOBAHHBIE CPEIHE-KPYMHO3EPHUCThIE TMECKM C HEOOIBIINM
KOJIMYECTBOM OOJIOMKOB pasmepoM oT 2 1o 20-30 mm. OHHM 3ajerarmTr
IPEUMYIIECTBEHHO B OCHOBAaHUM MHUPOKJIACTUYECKHX IIOTOKOB, HO HHOTJA
oOpamJIstoT uX. MOIIHOCTh UX MPU U3BEp)KEHHH ByikaHa besbimsuubii B 1985 T.
nocturana 10 cm, npu uzBepxkenuu 1956 r. - 2-3 m [8].

XapakTepHBIMH  OCOOCHHOCTAMH  3THX  00pa30BaHUM SBJISICTCS
MOJIOTOBOJIHUCTAsI CIOMCTOCTh M TOCTENEHHBIN, 0€3 pPEe3KON TpaHMIlbl, MEPEXO] B
OTJIOKEHUS MUPOKIACTUYECKUX ITOTOKOB.

Omnoosicenusn 601H nennogozo oonaxa (ash cloud surge), rpy0oCIOuCTIC WITH
MOHOJIUTHOTO OO0JIMKA, 3ajJieraloT B BUJE MATEH Ha OTJIOKECHUSIX MUPOKIACTUUECKUX
MOTOKOB U 3aIlJIECKOB Ha OOpTax JOJIUHBI, 10 KOTOPOH JBUrajgach MUPOKIACTHYECKAS
Macca, BCTpewarorcsi B (popMe AIOH M JIOHHOTO penbeda, HeOONbIINX OTACIbHBIX
MMOTOKOB U MPOTSYKEHHBIX TOKPOBOB (puc. 24).

OTyoXkeHus: BOJIH TEIUIOBBIX OO0JIAKOB MOTYT OBITh OOHApy>KEHbI TaKXKe B
OCHOBAaHMHM THUPOKJIACTUYECKUX TMoTokoB. Ha puc. 21 6 mokazan paszpes
MAPOKIACTUYECKUX OTJIOKEHHI ByJkaHa be3biMsaHHbI u3BepxkeHus 1985 r. CHuzy
BBEpX OOHaXArOTCSA: |- HAa AJUTIOBUU 3aJIETalOT CpPeIHE-KPYMHO3EPHUCTHIE TECKU
3€JICHOBATOr0 OTTEHKa MOIIHOCThIO 70 10 cM c coxaepxkanuem 3-4 %  yacTull
pasmepom ot 2 no 25 MM (ground surge), TOCTENEHHO MEPEeXOAsIuil B 2-
OTJIOKEHHSI  TIETJIOBO-TJIBIOOBOTO  MHUPOKIACTUYECKOTO TOTOKa (A) 3€IeHOBAaTOrO
OTTEHKa MOIIHOCTBIO 10 1,2 M; 3- MEIKO3EpPHUCThIE KOPUYHEBATHIE IECKU
MOIIHOCTBIO 7-10 CM ¢ BKJIIOUEHUAMH YaCTHUI] HE MPEBBIMIAIOIINX Pa3MEpPOB
namwuiedt 1o 20 % (ash cloud surge); 4- TOHKO3EpHUCTHI KOPUUYHEBATHIM Henent
MonrHOCThI0 1 MM (ash cloud of flow); 5- oTnoxeHus MUPOKIACTUUECKOTO MOTOKA
IOBEHWJIbHBIX TTOPUCTHIX aHAe3UTOB (b) KOpUUHEBATOTO OTTEHKA MOIIHOCTHIO 3-5 M;

6- OJTHOPOJIHBIN TOHKO3EPHHUCTHIN KOPUIHEBATHIHN TIeTesl MOIIHOCTHIO 2 cM (ash cloud
of flow).
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Puc. 24. OtnoxeHus NHPOKIACTUIECKON BOJHBI TMEIUIOBOTO 00JIaka Ha CKIIOHE BYJK. Be3bIMSHHBIA MpU
u3BepxkeHud B 1985 r.: nroHHBIH penbed (a), OTAeIbHbIA HeOO0JIbIIONH TOTOK (0).

[Ipn wu3yuyeHMH  MHUPOKIACTUYECKUX OOpa30BaHUN M3BEPIKEHUS BYJIKaHA
bespiMsaaabii B 1985 1. mpeamonaranochk, 4to ciod 3 paspeza Ha puc. 21 O.
NPEACTABIEH OTJIOKEHUSIMU MPU3EMHON MUPOKIACTUYECKON BOJIHBI, CBSI3aHHBIMHU C
nupokjgacTuueckuM notokom b [2].  JletanpHble uCcleAOBaHUA ~ COCTaBa
MUPOKJIACTUKY, CJararouiei BhIIICYKa3aHHBIM pa3pes3, MO3BOIMIM aBTOPY MPUITU K
BBIBOJIy, YTO B cJo€ 3 OOHaXaloTCi  OTJIOKEHHs BOJIH TMEMJIOBOrO O0Jaka,
MapareHeTUYECKHU CBSI3aHHBIE C OTJIOKEHUSIMU TMEPBBIX MOPUUNA TUPOKIACTUYECKOTO
notoka b. Ilporecc dhopmupoBaHus BbIIIEYKAa3aHHBIX OTJIOKEHUM MPEACTaBISCTCS
CIEAYIONIUM: OJJHOBPEMEHHO ¢ ()OPMUPOBAHUEM MUPOKIACTUYECKOrO0 MOTOKa A B 7
KM OT BYJIKaHa, C €r0 €ro KyrnoJjia Hauyajlld HU3BEpraTbcsl MepBbie MOpIuU moToka b,
OCTaHOBUBIIMECS B 3-5 KM OT ByJKaHa. Marepuan OTJIOKEHHMI BOJH IEIUIOBBIX
00J1aKOB, MapareHeTUYECKH CBSI3aHHBIM C 3TUMHM MOPIUSAMU ToToKa b, B cuity cBoeit
BBICOKOW  MOOMJIBHOCTH, pacmpocTpaHwiCs  Jajplle W OTJIOXKWICIA Ha
MUPOKIIACTUYECKOM MOTOKE A. OTCYTCTBHE OTJIOKEHUU MEIJIOBBIX 00JIaKOB MOTOKA
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Ha OTJIOKEHHSIX MUPOKIACTUYECKOr0 MOTOKA A MOYXHO OOBSICHUTH OYE€Hb KOPOTKHUM
IIEPEPBIBOM MEXAY (POPMUPOBAHHEM OTJIOKEHUHW MUPOKIACTUYECKOrO MOTOKA A H
OTJIOKEHMSIMU BOJIH TerioBoro oOnaka. IlepepplB MexAy OTI0KEHHEM NEPBBIX U
MOCJIEAHUX TOPIUI MUPOKIACTUYECKOTO MOTOKa b, cPopMupoBaBIIMX BEPXHIOIO
4acTh BBIIIEYKA3aHHOTO pa3pe3a (puc. 21), Obu1 6osiee NpoAOIKUTENbHBIM, TO3TOMY
Ha KpOBJIE€ OTJIOKEHHI BOJH MEIUIOBOro oOjaka HaOMIOAAroTCs Meruibl 00JaKoB
NOTOKOB (cioil 4). 3aKIIOUYMTEIbHBIM aKKOPJOM HM3BEPKEHUS SIBUIOCH OTJIOKEHUE
toHnkux nerioB (ash cloud of flow, cinoii 6, puc. 21 a), mIamoM NEePEKPHIBIINX paHee
chOpMHPOBaHHBIE MUPOKIACTUYECKUE TOTOKH.

B otnoxenusax uzBepxkenus 1985 r. B 5,5 kM oT Bynkana be3biMsHHBIN A.
MamnsimesbiM, Y. KonapaioBsiM 1 aBTOpoM ObLT OOHAPYKEH YHUKAIBHBIM OOBEKT -
JIOHHBIN penbed, cPopMUPOBAHHBIM OTIOKEHUSIMH BOJIH TEIUIOBOTO obJjaka (puc.
24). Ha oGpa3oBanue MIOHHOTO penibeda B mporiecce N3BEPIKEHHSI BYJIKaHA YKa3bIBAT
TOT (PaKT, 4YTO OH CPOPMHUPOBAH CBEKUM MUPOKIACTHUECKUM MAaTEpPHAIOM, KOTOPOTO
HE OBbUIO MPHU U3BEPKEHUH ByJKaHa B 1984 r. M KOTOpPBII CIyCTs HECKOJIBKO HEAEIb
NocJie KyJIbMUHAIIMOHHOM (ha3bl u3Bepxkenus 1985 r. ocraBancs temibiM. Ha nmpaBom
00pTy HEOONBILIOTO Bajia, 0OPAIIEHHOTO K BYJIKaHy, Kak Obl "criaas" B pydyel, JeKUT
MaccuB JIf0H BbicOTOU 710 0.8 M, mmpuHor 10 10 M u mymHO#M 38 M. J[1OHBI BOTHYTHI
CO CTOPOHBI, TPOTHUBOMOJOKHON IBMXKEHUIO Marepuana. IIpocTupanue Lenoyku
IIOH B CTOPOHY OT BYJKaHa OrpaHUYEHO TJIbIOOW pasmepoMm 2x1 M. 3a Hei
HAXOJIUTCSl HEOOJIBIIION MEeTUIOBO-TIECYaHbIN MOTOK, ITUHON 15 M TOro Xe MaTepuana,
YTO W JIOHBI, HO CJ1a00 BBIPAXKEHHBIA B penbede, KaKk Obl PACTEKIIUICS MO0 CKIOHY
(puc. 24). Takue ke IIOHBI, MEHEE BBIPAKEHHBIE B penbede, HAOI0MaIuch Ha
npaBoM O0OPTY KaHbOHA B 3 KM OT ByJIKaHa mocie u3zBepxenus 1986 r. [73].

MOIIHOCTh OTJIOKEHWI BOJH TMEIJIOBBIX OOJaKOB jgocturana 1-2 M mpu
U3BEpKEHUAX ByikaHa be3piMsaHHBIM B 1984-1986 rr. u 3-5 M npu u3BEp)KEHHU B
1956r. [2, 8, 28, 29].

Ha xpoBiie OTI0KE€HMII BOJIH TEIUIOBBIX 00JIAKOB OOBIYHO 3ajieraeT TOHKHUI
MaTepHall MEIIOBbIX O0JaKOB MUPOKIACTUYECKUX MOTOKOB MOIIHOCTBIO OT MEPBBIX
MUJJIUMETPOB (€CIU OH POPMHUPYETCS MOCII€ OCTAHOBKH MOPIMI MUPOKIACTHUECKUX
MIOTOKOB) J0 NEPBBIX WM JECATKOB CAHTHUMETPOB (€ciu (PUKCUPYET OKOHYAHHE
KyJIbMUHAIIMOHHOW (Pa3bl U3BEPKEHUS BYJIKAHA).

MukpocTpoeHne NHUPOKIACTUKM BYyJKaHa be3pIMSHHBIM H3yyanoch Ha
CKaHMPYIOUIEM D3JIEKTPOHHOM MHKpockone ['eonoruueckoro Qakynprera MIY
Kadenpsr nxeHepHON T€0I0THN U OXPaHbI T€OJIOTHYECKOU CPEIbI.

3anoJHUTENN OTJOKEHUM BOJIH COCTOST M3 TAaKUX K€ YacTHL, YTO U
3aMoJHUTENH MOTOKOB (puc. 25). Hapsany ¢ mpeobiaianueM yriioBaThIX BCTPEUAIOTCS
"MmoytyoKaTaHHble" YacTHIBl - CPOCTKH KPHUCTAJIOB MHHEPAJIOB B CBOECOOPA3HBIX
"pyOamikax" cTekia, IOBEPXHOCTh KOTOPBIX B Pa3HOM CTENEHU IpoaupoBaHa (puc. 25
B). Ha moBepxHOCTHM 4acTul] HAOJIOAAIOTCS TaKX€ BBIOOMHBI, TPEUIUMHBI, CKOJIBI,
HITPUXOBKA, SYEHKH C TOHKUMU MEPErOpPOJIKaMHu; "KpaTepbl'”, 3al10JIHEHHbIE MEJTKUMHU
yactuamMu M T.1. Iloutm Bce yactuubl "3arps3HeHbl" TOHKUMHU (parMeHTaMmu
IUIArMOKJIa3a U BYJIKaHUYECKOIO CTEKIIA.

Jlnst u3ydeHuss HEHapyUIEHHOTO CTPOEHHUS OTIOKEHHM MUPOKIACTUYECKHX
BOJIH B 110JI€ ObUTH OTOOpaHbI U 3anapauHUPOBAHbl MOHOJIUTHI OTJIOKEHUH JBYX



Puc. 25. Yactuupl 3amoiHUTENS OTJIOKEHUM NMUPOKIACTUUECKUX BOJH ByJKaHa Be3bIMSHHBIN: KpHUCTaJI

MApOKceHa (a) M IPO3MOHHBIN KpaTep Ha HeM (0) mpu yBenmdeHun 120 u 2500, cOOTBETCTBEHHO; CPOCTKH
TUTaruoKJia3a, MUPOKCEHa, ByJIKaHMUECKOro crekia npu ysenndeHusx 200 (B) u 150 ().
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Pa3HOBUJIHOCTEMN BOJIH U3 OMOPHOIO pa3zpesa B pyd. TyHAPOBBIM B 8 KM U U3 JIIOH B
5.5 km ot BynkaHa (puc. 2, 1.67). Ha snekTpoHHOM MUKpOCKOIE OBLIM H3Y4YECHBI
CBEXKHUE CKOJbl 3TUX 00pa3loB M NOJy4YeHbl ¢ HUX ¢otorpaduu (puc. 26). Ilpu
MajbIX yBEJIMYEHMSIX Obula HCCleoBaHAa oOIIas KapTUHA pachpeneieHus
CTPYKTYPHBIX 3JIEMEHTOB, IIPU OONBIINX - TOHKHE JI€TaTd MUKPOCTPOEHUS - pa3Mep
1 (¢opMa yacTull ¥ nop M T.1. J{Js BbIIIeyKa3aHHBIX 00pa310B MUPOKIACTUKH ObUIH
OIpe/IENICHbl TAKXKE KOJUYECTBEHHbIE XapaKTEPUCTUKU IOPOBOIO MPOCTPAHCTBA IIPU
yBennuenuu 200 .

Puc. 26. MukpocTpykTypa 00pa3IioB HEeHapyIIEHHOTO
CTPOEHUS OTJIOXKECHUM ByJIKaHa be3bIMsHHBIN
n3BepkeHns 1985 r. npu ysenuuenuu 200: a -
MIPU3EMHBIX MUPOKIACTHYECKHUX BOJH (00p. 1); 6, B -
MUPOKIIACTUYECKUX BOJH MEIUIOBBIX 00JIAKOB,
COOTBETCTBEHHO (00p. 2, 3).




Oo6pazer; 1 Obu1 B3sT U3 ciost 1 (ground surge) pa3pe3a MHUPOKIACTUIECKUX
OTJIOXEHU ByJikaHa be3piMaHHbIN n3Bepxkenus 1985 r. (puc. 21)

O6pa3zern 2 - u3 cios 3 (ash cloud surge) BeIlieykazaHHOTO pa3pesa;

O6pazen; 3 - cpeaHEMETKO3EPHUCTHIE MECKU KOPUYHEBATHIE MOIIHOCTHIO 42
CM C MeNKuMU obomMKaMu aHje3nta nmopsaka 20-25 % (puc. 24 a, ash cloud surge).

XUMHUYECKUM COCTaB OTJIOKEHMM IIOYTH OJIHWHAKOB, I'PAHYJOMETPUYECKUHN
COCTaB 3alloJHUTENIEH OTIOoXKEeHUM paznuueH st oopasuoB 1 um 2,3. Cocras
3arnoJIHUTEINeH 00pa3ioB 2 U 3 oueHb MOX0X (puc. 27 a).
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Puc. 27. Kpusle pacnipenenenus qactull (a) u mop (0) pa3HOTO IuaMeTpa B OTIIOKESHUAX MUPOKIACTHIECKUAX
BOJIH BYJIK. Be3bIMSHHBIN: |- MPU3EMHBIX BOJH, 2,3 - BOJIH IEIIOBBIX 001aKkoB. OTHCaHNe B TEKCTE.

MukpoctopoeHre  00pa3lloB  HEHAPYIIEHHOI'O  CIIOKEHUS  OTJIOXKEHUI
PU3EeMHON BOJIHBI M BOJIHBI MEIJIOBOTO OOJlaka paziuuyaeTcs. XOTs BceM oOpasiam
MPUCYIa CKEeJIeTHAS MUKPOCTPYKTYpa, Y OTIOXKECHHN TMPU3EMHBIX BOJH OHa Ooee
BbIpaxeHa (puc. 26).

Yactuupl Marepuana NHUPOKIACTUYECKUX BOJIH  W30METPUYHBI, pexe
yJIMHEHbI, MOHOJIUTHOTO OOJIMKa U, B 1I€JIOM, CpPaBHUMEI IO pazmepam. B oOpasine 2
HaO/onaeTcs OOWIMEe TOHKMX 4YacTHUI, KOTOpPblE MECTaMH TOYTH IOJHOCTHIO
MOKPBIBAIOT KpyIHbIE 3epHA. Pazmep uactui or gosneil MkM g0 25x45, 85x95,
125x206, 130x380 MKM H T.].

Mexnay yacTUIIaMU  OTJIOKEHUH NUPOKIACTUYECKUX BOJH JICHUCTBYIOT
CTPYKTYpHBIE  CBsi3u  (pu3nyeckod W (QUBUKO-XMMHYECKOW  MPUPOIBI -
ANEKTPOCTATUYECKUE, HMOHHO-3JIEKTPOCTATUYECKUE, MOJIEKYJISIpHbIC, MAarHUTHBIE,
KamWUISIpHBIE, a B 00pasIle 2, BEPOSITHO, TAKKE W CHIIbBI MEXaHUYECKON MPUPOJIBI -
3arieryieHusa.  KOHTakThl  MEXAY  CTPYKTYPHBIMH  DJIEMEHTaMH, BEpOSITHO,
nepexoqHoro tuna. OHU COXPaHSAIOTCS B CyXOM COCTOSIHUM IEIUIOB (0 YeM TaKxKe
TOBOPUT BO3MOKHOCTh HM3yYCHHUSI MUKPOCTPOSHHUS UX OOpasloB B HEHAPYIIICHHOM
COCTOSIHUH ), HO Pa3pylIAOTCs IPU YBIAXKHEHUU OTIOKEHHM.
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KOJIMYECTBEHHOTO MW3YYEHHsI TOpPOBOIO IPOCTPAHCTBA IPH

yBenuueHun 200 BblllIeyKa3aHHBIX OOpa3llOB HEHAPYIIEHHOTO CTPOEHUS BYJKaHa
be3pIMsHHBIN npeacTaBieHbl Ha puc. 27 0 u Tabi. 7.

Ta0muma 7

XAPAKTEPUCTUKA ITOPOBOI'O ITPOCTPAHCTBA OBPA3IIOB
HEHAPYIIEHHOI'O CTPOEHHUA OTJIOXKEHUM MMUPOKJACTUYECKHUX BOJIH
BYJIK. BE3BIMSAHHBIN ITPU YBEJITUYEHWUH 200

Haszpanus N1 N2 N 3
XapaKTEPUCTUK Mpu3eMHasi BOJTHA BOJIHA TE€TUIOBOTO BOJIHA TETNIOBOTO

obJaka obJaka

[Topucrocts, % 40,8 334 37,1

ob1mas, 16,8

BHyTpHarperaTHas, 20,3

MeKarperaTHas

OO0mas Tromnaak mnop, 4828926,60 3953654,05 4387339,07

MKM’

OO6muit nepumeTp 62994,66 36068,47 87089,20

op, MKM

KonungecTso nop, 60 226 104

eqUHULIA 25 21,6 19,2

W3 Hux cBSI3aHHEIX, %

Cpennuit guametp 24,06 14,03

OpP,MKM 9,10

BHYTpHarperaTHbIx 70,71

MeKarperaTHbix

Cpennsis miuomaib 454,74 154,62

op, MKM 65,17

BHYTpHarperaTHbIX 3927,39

MeKarperaTHbIX

Cpennuit nepumeTp 96,85 56,43

MOPbI,MKM 37,02

BHYTpUarperaTHbIx 287,38

MeKarperaTHbIX

N3yyenne MUKPOCTPOCHHSI 0Opa3lloB HEHAPYIICHHOTO CTPOCHUS OTIIONKCHHUI
IIPU3EMHBIX BOJIH U BOJTH TEIJIOBBIX 00JIAKOB TIOKA3aJI0, YTO OTIIOKECHHS TPU3EMHBIX
BOJIH 001aAatoT OoJibIle 0011l MOPUCTOCThIO, YeM BOJIH MEIIOBbIX 001akoB (40.8
u 33.4-37.1 %, COOTBETCTBEHHO), HO MEHBIIUM KoymuecTBoM Top (60 u 104-226,
COOTBETCTBEHHO). DTO OOYCIIOBJIEHO TE€M, YTO, C OJHOW CTOPOHBI, TOPOJBI BOJH
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HETUIOBBIX 00JaKOB 0oJjiee TOHKO3EPHHUCTHI (COACpKAHME TOHKHUX (pakuumii B HX
cocTaBe MOXET A0ocTUrath 35 %), ¢ Apyroit - mpu GOpMHUPOBAHUH ITUX OTIOKEHUN
MaTepHall arperupyeTcsl U Hapsay ¢ oOuiel, MOSBISETCS TaKKe BHyTpUarperatHas u
MexarperaTHasi IMOPHUCTOCTU. XOTS OTJIOXKEHUs TMPU3EMHBIX BOJH 00J1IaJaoT
3HAYUTEIBHO MEHBIIUM KOJIMYECTBOM MOpP, CPEIHUE TUAMETP, IUIOMAAb U IEPUMETP
UX MOp UMEIOT OOJIbIINE 3HAYEHMSI 10 CPAaBHEHHIO ¢ 00pa30BaHUSIMU BOJIH MEIUIOBBIX
00J1aKOB.

Taxum 00pa3oM BBISICHEHO, YTO MaTepual MUPOKIACTUUYECKUX BOJIH MEIUIOBBIX
00JIaKOB arperupoBaH, B OTJIMYME OT MPU3EMHBIX BOJH, YTO CBSI3aHO, BEPOSITHO, C
pa3IMyuUsAMU B MEXaHU3ME UX OTIOXKECHHUS.

ConocraBieHre  pe3yibTaTOB  KOJWYECTBEHHOTO  aHajJW3a  [OPOBOIO
OPOCTPAaHCTBAa 00pa3lloB MUPOKIACTUKA M HMX TPaHYJIOMETPUYECKOTO COCTaBa
MTOKAa3bIBAET, YTO 0OJIEE JUCHEPCHBIE OTIOKEHUS 00Jalat0T OOJBIIMM YUCIOM I10D,
rpyooaucnepcHsle - MeHbMM. C  yBEJIMYEHHEM pa3MEpOB IOpP OTIOKEHHIM
KOJIMYECTBO MX YMEHBLIAETCS, a oOlas MOPHUCTOCTh yBEIUYUBAETCSA. V3BECTHBIM
T€3UC O TOM, YTO arperupoBaHHOCTb MaTepuajga YBEJIUYUBAET €ro OOIIyIo
MOPUCTOCTh, KOJIMYECTBEHHO MOATBEPIUIICS HA MUKPOYPOBHE.

I'panynomempuueckuii cocmae nupokiacmuKu

3anoaHUTENb  OTJOKEHMHM  TMPU3EMHBIX BOJH  M3BEPKEHUM  ByJIKaHa
bespivsiaabIin 1984-1989 rr. oTHOCHUTCS K TIeckam MenkuM. OOJIOMKOB KpymHee 2 MM
B 00pa30BaHMSIX 3TOr0 THMAa BOJH cojepxkurcs He Oomee 10 % [31]. Spxoit
O0COOEHHOCTBIO UX COCTaBa SIBIIAECTCS MOJIAJIbHOE pacrpesiesieHne Gpakiuil - pe3koe
npeoOnananue yactuil guamerpom 0.125 - 0.25 mm (mo 30-42 %) (puc. 28 a,
[Ipunoxenue, ctp. 89). XapakTtepHo, 4YTO 3Ta XKe (Ppakuus SABISIETCS
npeodafamIlel y 3arnoaHUTeNeld MupokiacThYeckux notokos (Ilpunoxenne, crp.
88). Menuannsie quaMeTpbl BapbupytoT B npexaenax 0.12 - 0.21 mm, coctaBisisa B
cpeaem 0.17 mm (26 ompeneneHuil), cpeaHUN pa3Mep YacTHUIl, COOTBETCTBEHHO -
0.13-0.27 mm 1 0.22 MM (26) u T.1. (puc. 16, Tadm. 3).

3anoJIHUTENM OTJIOKEHHM BOJIH TEIJIOBBIX OOJIAKOB OTHOCATCS K  MECKam
neuieBaThiM. CoJiepskaHue Janwuied B TaKuX o0pa3oBaHuax cocTasisieT 10 25-30 %
[31]. Hns aTux oOpa3oBaHUN XapaKTEpPHO OMMOJIAIbHOE pacipeaeieHrue Gpakiuii -
HaOmogaercs npeobnananue yactul, nuametrpoMm menee 0.056 mm u 0.071-0.25 mMm
(puc. 28 6, Ilpumoxenwe, ctp. 89), TO ecTh Takux ke ¢Gpakuuil, Kak U B
3aMOJTHUTEISIX IOTOKOB, a TAK)KE HAanOOJIee TOHKUX, MPe0oOdIagalonuX B OTI0KECHHUIX
MEIUIOBBIX O00JIAKOB MUPOKIACTUYECKHX TOTOKOB (puc. 15,18,19). Meauanusie
nuameTpbl u3mensoTcs ot 0.09 mo 0.15 mMm, cocraBusas B cpegneM 0.12 mm (9).
Cpenuuii pazmep, cooTBeTcTBeHHO, (.12 - 0.23 MM, B cpennem - 0.16 mm (puc. 16,
Tab. 3).

B otmnoxennsax uzsepxkeHus 1956 r. o rpaHyJIOMETpHUYECKOMY COCTaBY TAKKE
BBIJICJISIIOTCSL  OTJIOKEHUS TPU3EMHBIX BOJH M BOJIH MEIUIOBBIX 00J1aKOB.
[Ipeobnanaromas ¢Gpakius 3anoJHUTENCH MPU3EMHBIX BOJH COBMAJAaeT C TaKOBOMU
dbpakuueit 3anoJHUTENIed MUPOKIACTUYECKUX MOTOKOB 3TOI0 M3BEP>KEHUS BYyJIKaHA
(puc. 17-19, 28), (Ilpunoxenue, ctp. 90, 91). MenuanHblil TUaMeTp 3aMTOTHUTES
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1984-1989 1. - a0 1 1956 1. - B): a.B -
npHieMHbIX (ground surge); © - BonH
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npu3eMHOM BOJHBI paBHserca 0.24 mMm, cpemnuint pasmep - 0.35. Mennannseie
JUaMETpPbl 3arlOJHUTENEN BOJIH MEMIOBbIX 001akoB BapbupytoT oT 0.12 MM no 0.22
MM, cpenHue pazMepsl - ot 0.13 10 0.32 mwm (Tadm. 4).

B oOpa3zoBanusix Bynkana I[lluBenyd mo TpaHyJOMETPUYECKOMY COCTaBYy
BBIJICTIAIOTCS  OTJIOKEHHSI TPU3EMHBIX BOJH, Mpeobianaromas (Qpakius KOTOPbIX
TaK)K€ OJMHAKOBA C TAaKOBOW 3allOJIHUTENIEW MNHUPOKIACTHYECKUX TOTOKOB
(ITpunoxenue, ctp. 93, 94). MenuanHblil JuaMeTp 3aroJHUTENCH OTJIOKEHUN paBeH
0.36 MM, cpeauuii pasmep - 0.41 mm u 1.1. (puc. 20, Tabdu. 5).

Du3zuueckue ceoUCMEa OMI0HCEHUITL

EcrectBeHHas enasxcnocmey  3anonHUTENCH OTIIOKEHUM BOJIH HEOOJbIIAS -
nocturaet 15 %, cocrapisisi B cpeqHeM - 6 % (48).

Inomnocmes meepooii ¢hazvt 3ar10THUTENECH MUPOKIACTUUECKUX BOJIH BYJIKaHA
be3bimsiHnbI u3BepxkeHun 1984-1986 rr. Bapsupyer ot 2.56 mo 2.75 r/em’ ; A
NPU3EMHBIX BOJH OHA COCTABJIACT B cpemueM 2.69 r/ecm’ (16), st BOJIH TEMIOBBIX
o6makoB - 2.70 r/em’ (6), (tabm. 8). Jlnst ornoxenuit Byikaxa ILlluBenyd 5Ti
3HAYEHHUS HE ONPEETSIIUCH.

Inomnocmes 00pa3oBaHUil MHUPOKIACTUYECKUX BOJH B HUX €CTECTBEHHOM
3ajeranuu m3MeHsuiach ot 1.30 mo 1.67 F/CM3; JUIE TIPU3EMHBIX BOJIH CPEJHUE €€
3HaueHHs cocTaBmsuik 1.53 r/em’ (55), Iist BOJH MEIUIOBBIX obmakos - 1.41 r/em’
(10), (Tabm. 8).

Ilopucmocms  OTI0XKEHUN BOJIH BapbuUpyeT OT 36 10 52 %; AJisi MpU3EMHBIX
BOJIH OHa COCTaBJsieT B cpeaHeM 43 % (55), Ays BOJH MEIIoBRIX 0051akoB - 49 %
(10), (Tabm. 8).

Du3zuKko-mexanuyeckue ceoucmaea 3anoiHumeneil 06])&306(11”!11 60JIH

Modynb obweit degpopmayuu 3an0THUTENICH OTIO0KEHUN MUPOKIACTUYECKUX
BOJIH u3MeHsiercss oT 2.5 no 15.6 Mlla; i npu3eMHBIX BOJH €ro 3HAYEHUS B
cpeaneM paBHbl 6.0 MIla (8), ay1st BoJIH meruioBsIx 061akoB - 5.3 MIla (3), (Tad. 8).

Ilpounocmuvle xapaxmepucmuku 3aroOTHUTENS BOJH MEIJIOBBIX 00JIaKOB
u3BepkeHuss 1984 r. BynkaHa be3bIMSHHBIN, OINpENEICHHBIE HAa HOPBEXKCKOM
crabunometpe, papastorcsa: Creruienue - 0.004 Mlla u yron BHyTpeHHETO TPEHHS -
30 rpan. B menoM ke, CIEIJICHUE 3aIllOJHUTENICH OTJI0XKEHUM MPU3EMHBIX BOJH
ByJIKaHa be3bIMSIHHBIN B cpeHeM paBHO HYJHO (7), BOJIH MErUioBbIX oOmakoB - 0.04
Mlla (2), (tabmn. 8). Yrom BHyTpeHHEro TpeHus u3MmeHsiercs ot 24 no 58 rpan.;
COCTaBJIsiL B CPEIHEM JIJIsl MPU3EMHBIX BOJIH - 42 (7), 711 BOJIH NIEPIOBBIX 00JAKOB —
41 (2) rpan.



15

TaOmuma 8

®U3NYECKUE U ®U3NKO-MEXAHUYECKHUE CBOMCTBA OTJOKEHUA
MUPOKJIACTUYECKHUX BOJIH B. BE3BIMSAHHBIN U3BEP)KEHUM 1984-1986 rr.

OTnoxeHus
Haszpanwust HPHU3EMHOM BOJIHBI BOJIHBI TIEMJIOBOTO Ob6uiee 10 1BYM
XapaKTEPUCTUK (ground surge) obnaka (ash cloud TUTIaM
surge)
[lnoTHOCTH, T/CM’ 1,53(55) 1,41(10) 1,48(90)
1,30-1,64 1,30-1,67 1,30-1,67
[TnoTHOCTH TBEpPIOI 2,69(16) 2,70(6) 2,70(22)
assL, r/eM’ 2,56-2,75 2,69-2,71 2,56-2,75
Bnaxuocts, % 6(48) 6(48)
0-15 -—-- 0-15
Koaddunuent
TTOPUCTOCTH, 0,76(55) 0,92(10) 0,83(90)
eIMHHIIA 0,56-0,92 0,62-1,08 0,56-1,08
[Topucrocts, % 43(55) 49(10) 45(90)
36-52 38-52 36-52
Cuerienne, Mlla 0(7) 0,04(2) 0,01(9)
0-0,08 0-0,08
VYros BHyTpeHHETO 42(7) 41(2) 42(9)
TpEHHUs, Tpaayc 24-58 30-50 24-58
Monayns o0mieit 6,0(8) 5,3(3) 5,6(11)
nedopmaruu, MIla 2,5-15,6 3,8-8,1 2,5-15,6

[Mpumeuanwue. B yncnutene - cpeHee 3HaUeHNE, B 3HAMEHATENIC - MUHUMAIILHOE U MaKCHUMAaJIbHOE.
B cko0Okax - konraecTBo 00pasIoB.

BbIBO/1bI

1. Spkoil  OCOOEHHOCTBIO  3AMOJHUTENIEH  OTJIIOKEHUH  MPU3EMHBIX
MUPOKJIACTUYECKUX BOJIH SIBJISETCS OJAHOMOJANBHOE pacrpeaeieHne Gpakuuid -
pe3koe mnpeobnananue vactui auametpom 0.125 - 0.25 mm (o 30-42 %, ByJkaH
bespimsianbiif) win 0.25 - 0.5 mm (mo 37-45 %, Bynkan luBenyd). OO10MKOB
KpymnHee 2 MM coJiepkutcs B HuX He 6onee 10 %. XapakrepHo, 4TO Npeodiaiaroime
Gpakuuy 3anoJHUTENEeW MPU3EMHBIX BOJH W MUPOKIACTUYECKHX IOTOKOB -
OJINHAKOBBI.

2. 3anoaHUTENN OTIOKEHUM BOJH TMEIJIOBBIX O0JAKOB UMEIOT OMMOJAIbHOE
pacrtipenencHue (dpakmuid - mpeobnaganue dactuir pasmepom 0.125 - 0.5 MM u
menee 0.056 wmm. Copaepxkanue 0010MKOB B HHX jgocturaetr 20-25 %
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[Ipeobnamaromas KpymHO3EpHHUCTAsT (PPAKIUsS 3aMOTHUTENICH OTIOKEHUH  Kak
IIPaBUJIO COBIAJAET C TAKOBOW MUPOKIACTUYECKHUX ITOTOKOB.

3. OTauyuTenbHON 4YepTOM OTJIOKEHHWM BOJH MEIUIOBBIX OOJIAKOB SIBISETCS
3aJleraHue Ha WX KPOBJIE€ TOHKUX IMEIJIOB OOJIAKOB MHUPOKIACTUYECKUX MOTOKOB,
MOIIIHOCTh KOTOPBIX MEHSETCS OT MEPBBIX MUJUIUMETPOB (€CIu OHU (HOPMHUPYIOTCA
MOCJIe OCTAHOBKHU TMOPIMHA MUPOKIACTUYECKUX MOTOKOB) JO MEPBBIX WIIU JECATKOB
CaHTUMETPOB (eciau (PUKCUPYIOT OKOHYAHHME KYJIbMHUHAIIMOHHON (ha3bl U3BEpIKEHUS
BYJIKaHA).

4. OtnoxeHusT NPU3EMHBIX BOJH M BbIIIEIEKAIINX MUPOKIACTHYECKUX
IIOTOKOB HE UMEIOT PE3KOM T'PAHMIIBL, IEPEXOAAT APYT B APYra NOCTEIEHHO.

5. Marepuasl NUPOKIACTUYECKUX BOJIH MEIUIOBBIX OOJAKOB arperupoBaH, B
OTJINYKE OT MPU3EMHBIX BOJIH, YTO CBS3aHO, BEPOATHO, C PA3JIMUMAMHU B MEXAHU3ME
ux GpopMupoBaHUS.

6. YUncmo mop oOpasiia TMUPOKIACTHKU HAXOJTUTCS B MPSMOM 3aBHCHMOCTH OT
€ro IrpaHyJIOMETPUYECKOr0 COCTaBa - Oosee AUcIepcHas mopoaa obnagaetT O0IbIIUM
YKUCIIOM NOp, TpyO03epHUCTAsl - MEHbIIUM. C yBETMYEHUEM pa3Mepa Mop OTI0KEHUM
KOJIMYECTBO UX YMEHBIIAETCS, a 00111as MOPUCTOCTh YBEINYUBACTCS.

7. IlmoTHOCTh TBepaOM (a3pl  PA3HOBUAHOCTEW MNHUPOKIACTUYECKUX BOJH
IIPAKTUYECKM OJMHAKOBA, XOTSA HMEET pasHble npeaensl Bapuauuil. [lnoTHOCTH
CJIOKEHUST OTJIOKEHUIN MPU3EMHBIX BOJH BBIIIE, YEM BOJIH IMEIJIOBBIX 00JAKOB, YTO
CBSI3aHO C PA3NIMYHBIM UX T'PAHYJIOMETPUUYECKUM COCTaBOM M T€M, YTO 0Opa3oBaHUs
IIPU3EMHBIX BOJIH KAaK MPAaBUIO NEPEKPBIBAIOTCA MHOTOMETPOBOM  TOJIEH
MUPOKJIACTUUECKUX IOTOKOB, a IMOPOJbl BOJIH INEIUIOBBIX  OOJIAKOB JIeXKaT Ha
noBepxHocTu. [lopucTocTh OTIIOKEHUH BOJH MEIUIOBBIX 00JAKOB HECKOJIBKO BBILIE,
YeM MPU3EMHBIX, YTO 00YCIIOBJICHO PA3IMYHBIM UX TPAHYJOMETPUUYECKIM COCTaBOM,
arperupoOBaHHOCTHIO TOPOJ BOJIH IEIUIOBBIX OOJIAKOB, MEHBLIEH HX IUJIOTHOCTBIO
cinoxenuss  (tabn.  8). JlepopMauuMoOHHBIE ~ XapaKTEPUCTHUKU  OTJIOKEHUU
Pa3HOBUAHOCTEH MUPOKIACTHYECKUX BOJH OJHOTO TMOPSKA, XOTS MOAYJIb OOmIei
nedopMali  OTJIOKEHUM MNPHU3EMHBIX BOJH MMEET OOJbLIME MPEIesbl BapUaluil.
IIpo4HOCTHBIE XapAaKTEPUCTUKU 3AIIOJHUTENEN OTIIOKEHUN BOJH IOYTH OJMHAKOBBI,
HO BapualMu 3HAYCHWM YyIVIa BHYTPEHHEIO TPEHUs 3allOJHUTENIEN OTJIOKEHUN
IPU3EMHBIX BOJIH - HECKOJIBKO IIUPE, YEM BOJIH METIOBBIX 00JIaKOB.



1.5. O1J10:KeHHS MEIIOBBIX 00J1aKOB MUPOKJIACTHYECCKHUX MOTOKOB

OTnoXeHus1 MEIUIOBBIX O00JIAKOB MUPOKIACTUUECKUMX IOTOKOB WJIM TEILIbI
obnakoB motokoB (ash cloud of pyroclastic flow unu ash cloud of flow) o6pa3zytorcs
B IMpOLECCE [JBMKECHHUS IHUPOKIACTUYECKOTO IIOTOKAa [0 CKIOHY BYyJKaHa W
MPEICTaBIAIOT COOOM MEIUIbl, OTACIUBIINECS OT 3aMOJHUTENS TTOTOKA B PE3yJIbTaTe
KOHBEKTHUBHOM TI'paBUTAIIMOHHON MuddepeHnnanuu nupokiacTudeckoil maccel [31].
[Toka mOTOK (MM €ro MOpIMK) ABMXKETCS, HaJl HUM KITyOUTCS METIOBO-IIapO-Ta30Boe
obmako (puc. 29 a), U3 KOTOPOro BIIOCIICACBTBHH, CITYCTS HEKOTOPOE BpPEMs IOCIE
OCTAHOBKM NHUPOKJIACTHUYECKOTO TIOTOKAa, OTKJIAJBIBAIOTCS '"MEIuibl  00JIakoB
MAPOKIIaCTUYECKOTro moToka" (puc. 29 6).

He BbIIensist 3TH OTIIOKEHUS B OTAEIBHBIN THII, HO IOJAYEPKUBAs Pa3aIudMs UX
¢ oOpazoBanusamu "mamsamux Ty4", [.C.I'opmkoB nucan: "Tyuu, nmogHumaromuecs
HaJ pAacKaJeHHbIMHU JIaBUHAMH, CKOJIb OHHU HH 3P EKTHB, HMEIOT HHU3KYIO
TEMIIEPATYPY, HE MOTYT HuU4ero onanute..." W nanee: "Tyua .,nomHuMaromascs Hax
pacKaJieHHOH JaBUHOM, TeHepupyeTca B JaBUHE, MOJHUMAETCS BEPTUKAIBHO BBEPX,
HE PacIpoCTPaHSACh B CTOPOHBI, U HE UMEET pa3pylIuTenbHol cuibl'[39, cTp. 60].

B otnuune ot Tedpsbl, BeIOpackiBaeMoil U3 KpaTepa ByJKaHa Ha BbICOTHI 5-20 u
0osee KUIOMETPOB, MEIUIOBbIE 00Jaka MOTOKOB MOJHUMAIOTCS HA BBICOTY MEPBBIX
KWJIOMETPOB OT MOBEPXHOCTU. [Ipn M3BEp)KEHUU pa3HBIX TUIOB MOTOKOB MEIJIOBBIE
o0yaka 3TUX MOTOKOB JIOCTUTalOT Pa3HbIX BHICOT. [IOTOKM IOBEHMJIBHBIX MOPHUCTHIX
aHJe3uTOB cozepkar a0 60-70 % 3amoaHUTENsA, 001aTaf0T BRICOKUM COJIEpKAaHUEM
IOBEHWJILHOTO MaTepuaia, 0oJjiee ra30HaChIILEHHBI, T03TOMY IEIIOBbIE 00JIaKa TaKUX
IOTOKOB MpPU OJMHAKOBBIX MaclTabax  M3BEPKEHMH C MEMI0BO-TJIBIOOBBIMU
IIOTOKaMH, MOAHUMAIOTCA Ha OOJBIIYIO BBICOTY M UX OTJIOKEHUS MMEIT OOJbIIHIA
apeajl paclupoCTpaHEHHWs. 3aMEYeHO TakXke, YTO MaKCHUMajlbHas IIMpPHHA
cOpPMUPOBAHHOTO TMEMJIOBOro oO0JaKka TNPUMEPHO paBHA €ro BBICOTE oT
IIOBEPXHOCTH MOTOKAa, a 3Ta BEJIMYMHA, B CBOK ouepenp, B 8-10 pa3 mpesblmiaer
MHUPUHY (POHTA MUPOKIACTUYECKOTO MOTOKA (OLIEHKM aBTOpa MO HM3BEPKEHUSAM
ByJIKaHa be3bIMSHHBIH).

[Ipu HEOOIBIIIOM BETPE OTIIOKEHUS B IJIAHE UMEIOT IUTUIICO00pa3HyI0 hopMmy.
[InpokitacTuuecKknii MOTOK M €ro OKPECTHOCTH OHHU NMEPEKPBIBAIOT CIOEM MPUMEPHO
OIMHAKOBOW MOIIIHOCTH, HA YJAJEHUHU ITOT CJIOW NOCTENEHHO WMCTOHYAETCS.
I'panunpl  pacnpocTpaHeHHs] OTIOXKEHUW HaxonsaTrcs B 1,5-2 kM oOT ocu
NUPOKJIACTUYECKOrO0 MOTOKA (MpH IIMPHUHE MOTOKA B HECKOJIBKO COT METPOB) H
HECKOJIbKO Jnamnbiie OoT ero ¢ponta. [lpum cunmpHOM BeTpe dopma "saumnca'
OTJIO)KEHUN MOXKeT ObITh HM3MEHEHa. B 3aBucumMocTH OT Macimitada H3BEpIKEHMUS,
cTpatuduKanuu aTMocepbl B MOMEHT U3BEP>KEHUS BYJIKaHA, a TAaKXKe CHIIBI BETpa,
MIEIJIOBBIE 00JIaKa MOTOKOB MOT'YT IIEPEMEIIMBATHCS C HUKHUMU CIIOSIMU 3PYNTHBHOM
Tydd, a MX MaTepuajg IMEepPEHOCUThCS Ha JaJeKue paccrosHusd. B wmenowm,
pacnpoCTpaHEeHUE OTJIOKEHUN TMEeIJIOBBIX OOJAKOB MUPOKIACTUUYECKUX MOTOKOB
3aBUCUT OT MacmTaba U3BEp)KEHMs, CcocTaBa IMOPOJ  BYyJKaHa, THIA
MUPOKJIACTUYECKOT0 IOTOKA, cTpaTU(UKAMU aTMoc(epbl, CUIbl U HaIpPaABICHUS
BETpa.



Puc. 29. dopmupoBaHue NEIIOBOr0 o00Naka MHPOKIACTHYECKOIO IIOTOKA IPH H3BEPKEHHUU BYIIK.
Bespvsianbii B 1979 T. (2); TOBEpPXHOCTH OTIIOXKEHUH MEMIOBHIX 00JIAKOB OTOKOB (0), 00pa3oBaHHBIX MPHU
W3BEP’KEHUU ATOrO BynkaHa B 1986 r. (o BepTUKAIbHOM BBINAACHUM IEIUIOB M3 00JIaKa CBUICTEIBCTBYET
OTCYTCTBHE UX IOJl HABECAMH KPYITHBIX OOJIOMKOB).



B »T0li paboTe BmepBbIe MPEACTABIAIOTCS JaHHBIE MO H3YYCHUIO TMIEIUJIOB
00J1aKOB MUPOKIACTUYECKUX MMOTOKOB U3BEP>KEHUI ByJIKaHa be3bIMSHHBIN.

Xumuueckuii u MuHepaJleblﬁ cocmae nenjioe

OToXeHUsT COCTOSAT M3 TaKWX K€ YacTHll, YTO ¢  3alOJHUTEIH
NUPOKJIACTUYECKUX MOTOKOB U BOJIH. Tak Kak B MX COCTAaBE COAEPKUTCA OOJIbIIOE
KOJIMYECTBO IJIAarMOKJIa3a, BYJIKAaHUYECKOTO CTEKJa, UX XMMHUYECKHM coctaB Oosee
KHUCITBIN 10 CPAaBHEHUIO C IPYTUMHU TUTIAMU MTUPOKIACTHKY (puc. 22, Tadu. 1).

CmpyKkmypHo-meKcmypHsle 0cOO0eHHOCMU OMI0MHCEeHUT

[Termmer  oOmakoB mupoxmactudeckux moTokoB (ash cloud of flow)
HaOJIOAIOTCS MOYTH TOBCEMECTHO HAa TMOBEPXHOCTH MUPOKIACTHUECKUX IMOTOKOB,
BOJIH M Jpyrux oOpa3oBaHWil ByJikaHa be3bIMSHHBIA, Ha OTpPOrax OKpPECTHBIX
BysikaHOB (KameHnb, 3UMUHBI), B pa3pe3ax CBEXEro MUPOKIACTUYECKOI0 Marepuasa,
¢ukcupyss nepepbiBbl B (HOPMUPOBAHMM MOPUUN MOTOKOB. MOIIHOCTH MEMJIOB
COCTaBJISIET B OCHOBHOM 1-2 CM, HO IIPU CWIBHBIX HM3BEPKEHUSAX BYJIKAHOB MOXKET
nocturatb 5 u Oonee cantumerpoB. Ha rioyOune 0.5-1.0 cM B ux ciosix yacto
BCTPEYAIOTCS aKKPELIMOHHBIE JIAIWIUIA pa3MepoM B cpenHeMm 0.5 cMm.
Brimeykazannubie (akTopbl MO3BOJIIOT YTBEP)KJIATh, YTO OTJIOKEHHUS MEIIOBBIX
00JIaKOB TOTOKOB C HEKOTOPHIMH OTOBOPKAaMH MOKHO MCIIOJIb30BaTh B KadyecTBE
MapKUPYIOIIUX TOPU30HTOB, PA3LACIAIOIINX IUPOKIACTUYECKUE IPOMYKTHI Pa3HbBIX
U3BEPKCHUN BYJIKAHA, a TAKXE YTOUYHSAIOIUX JAUArHOCTUKY pPa3HOBUIHOCTEU
OTJIO)KEHHM MUPOKIACTUYECKUX BOJH (cM. paszaen "OTIOKEHUS TUPOKIACTHYECKUX
BOJIH" 3TOM [ 1aBHI).

I'panynomempuueckuii cocmae omnuoxHceHui

OT0€eHUsT MEIUIOBBIX O0JIAKOB MUPOKIACTUYECKUX MOTOKOB TMPEACTABISIOT
co0Ol BYJKaHMYECKHI Ternes, KOTOPbIH MOXKET OBbITb OTHECEH K MEeCKaM TOHKHM,
IBUIEBATHIM M M3pelka - K meckam MenkuM. [IpeobiamaroT 4yacTHIbl AUaMETPOM
menee 0.056 mm (o 55 % coctaBa) (puc. 15, [lpunoxenue, ctp. 89). Meauanusie
nuaMeTpel BapeupytoT B npeaenax 0.01 - 0.07 mm, coctasisas B cpeanem 0.05 mwm,
cpeaauit pazmep yactuil - 0.05 - 0.1 mm 1 0.07 MM 1 1.1. (Tabm. 3).

Du3zuueckue c60UCHEA OMIIONHCEHUITL

Inomuocme meepooit Komnonenmsl TIEIUIOB U3MEHsAETCS OT 2.46 10 2.66
r/cM’ , cocTaBisis B cpeneM 2,58 r/em’ (10 onpeneneruii) (tab. 9).

IThomnocms TETIIOB B €CTECTBEHHOM 3aJIeTaHUM HaXoAuTcs B mpenenax 0.87
- 1.20 t/eM’ , B cpenreM - 1.09 r/em’ (3) (tabm. 3). [IIOTHOCTH MEILIOB B PHIXJIOM
COCTOSIHHH BapbupyeT B mpenenax 0.84-0.88 r/cm’ , B cpexnem - 0.86 (10) r/em’ , B
mwioTHOM - 1.27-1.34 r/em’ , B cpennem - 1.31 (10) r/em® [30].



Tabmuna 9
®U3NYECKUE U ®U3UKO-MEXAHUYECKUE CBOMCTBA
NAPOKJIACTHYECKHX OTJIOKEHUM BYJIK. BE3BIMSAHHBIN
Ornoxenns n3Bepxkenuit 1984-1989 rr. MECOK
XapakTepuCTHKA | 3aroNHUTEND 3aM0JHUTENb nemisl 001akoB | HampaBICHHOTO
HOTOKA BOJIH OTOKOB B3pbIBa 1956 T.
[InoTHOCTS, 1,54(200) 1,48(90) 1,09(3) 1,60(4)
r/em’ 1,27-1,88 1,30-1,67 0,87-1,20 1,50-1,77
[TnoTHOCTB 2,69(20) 2,70(22) 2,58(10) 2,73(4)
TBEpAOH (a3bl, 2,64-2.74 2,56-2,75 2,46-2,66
r/em’
BnaxunocTts, % 6(120) 6(48) - 5(4)
2-32 0-15 3-7
Koaddunment 0,75(200) 0,83(90) 1,50(3) 0,71(4)
MOPUCTOCTH, 0,43-0,96 0,56-1,08 1,22-2,06 0,54-0,81
eMHUIIA
[Topucrocts, % 42(200) 45(90) 59(3) 41(2)
30-49 36-52 55-67 35-45
Cueruienue, 0,02(7) 0,01(9) 0,03-0,05 0(4)
MlIla 0-0,05 0-0,08
VYron 42(7) 42(9) 55-56 47(3)
BHYTPEHHETO 22-53 24-58 33-55
TPEHHUSL, TPaJ
Monynb obmieit 7,9(7) 5,6(11) 5,1 5,903)
nedopmanui, 2,2-16,6 2,5-15,6 2,9-9,0
MIla

[Mpumeuanue. B yucnutene - cpeHee 3HaUCHUE, B 3HAMEHATENIE - MUHUMAJIBLHOE U MaKCUMAaJILHOE.
B cko0Okax - konmuecTBo 00pasIoB.

Iopucmocmp OTNOXEHUI B €CTECTBEHHOM 3aJIEraHUM paBHA B cpeaHeM 59 %
(3)(Tabn. 9), B peixiom coctossHuu - 65 %(10), B uiotHoM - 47 % (10).
Koagpdpuyuenm ynnommusemocmu merninoB 00JaKOB MOTOKOB CaMblii BEICOKUN

- 1.32 [30].



Du3uKko-mexanuyecKue ceolucmea nopod

Mooynv oowen oepopmayuu nemnnoB pased 5.1 MIla (1), To ecTb cxofeH ¢
nedOopMallMOHHBIMU TOKA3aTEeJSIMU JPYTUX TUIIOB MUPOKIACTUKHU.

Ilpounocmnwvie xapaxmepucmuxu : cuemienue - 0.03-0.05 MIla u yron
BHYTPEHHETO TpeHus - 55-56 rpan.(tabn. 9), HeCKOIbKO OOJIbIINE [0 BETUYHHE, YEM
JIPYTUX THUIIOB MUPOKIACTUYECKHX OTJIOKEHUH, UTO CBSI3aHO C MpeolsajlaHueM B
COCTaBE OTJIOKEHUI TOHKHUX TEIIOB.

BbBIBO/IbI

1. OrtnoxeHus  TEIUIOBBIX  OOJAKOB  TMOTOKOB  (OPMHUPYIOTCS B
KyJbMHUHAIIMOHHBIE  a3bl U3BEPKEHUM  BYJIKAHOB HAJ  JIIOOBIMH  THUIIAMH
MUPOKIACTUYECKUX MTOTOKOB. OHU MOJHUMAIOTCS HA BBICOTY MEPBBIX KUJIOMETPOB OT
MOBEPXHOCTH 3€MJIM, B OTJIMYHE OT Te(pbl, KOTOpask BbIOpAChIBAETCA W3 KpaTepa
BynkaHa Ha 5-20 u Ooznee kuimomeTpoB. OTIIOKEHUS CJIOEM PAaBHOM MOIIHOCTU
NEPEKPHIBAIOT MOPUUU MUPOKIACTHUECKUX MOTOKOB M MX OKpEecTHOCTH. B cocrtaBe
MaTepHalia MeryIoBbIX 00JaKOB MOTOKOB MPe00aaloT TOHKKUE YaCTHUIIbI JUAMETPOM
menee 0.056 mm (mo 55-60 %), B OCHOBaHUM CJIOS YacTO BCTPEYAIOTCS MPOCIOU
AKKPELUOHHBIX JIATUIUIEH.

2. Tak kak OTJOXEHHS TICIJIOBBIX OOJAKOB TIOTOKOB (DOPMHUPYIOTCS B
pe3ynbTaTe "KOHBEKTHMBHON TpaBUTAIMOHHOW AuddepeHuanuu MUPOKIACTHKA"
(cm.I'm. 4), oHM oOOOrameHsl JETKUMH KOMIIOHEHTaMu (IUIarMOKJIa3oM |
BYJIKAaHHUYECKUM CTEKJIOM), B CBSI3M C YEM COJIEpKAHHE KpEMHE3eMa B HUX
MOBBIIICHO MO0 CPAaBHCHHWIO C JAPYTHMH THIIAMH THUPOKIACTUKH (KpoMe Tedpsl
JATbHEr0 pa3HoCca).

3. MuHepanbHblid COCTaB OTJIOXKEHUN 00YCIOBIMBAET HEOOIBIINE 3HAYEHUS UX
IJIOTHOCTH TBEpAOW (a3bl; TpaHyJIOMETPUYECKHH COCTaB, arperupoBaHHOCTD
MaTepualia - HAMMEHBIIYI0 MO CPAaBHEHUIO C JPYTMMU THUIAMH MHPOKIACTUKU
IUIOTHOCTH. JledopMaliiOHHbBIE TOKA3aTENH OTJIOKEHUI CXOJIHBI C TAKOBBIMH JPYTHUX
TUIIOB MUPOKIACTUKHU. VX MPOYHOCTHBIE XapaKTePUCTUKH HECKOJIBKO BBIIIE JPYTUX B
CBSI3M C MPeobIiajJaHueM B OTJIOKEHUSX TOHKUX (DpaKiiuii memios.



1.6. OT1/10:KeHMS HATIPABJICHHOT 0 B3PbIBa

BrepBbie OTJIOKEHUsSI HAMPaBICHHOTO B3pbIBa OBbUIM JIETAIIBHO OMKMCAHBI Ha
ByJKaHe be3bIMAHHBIN mocne katacTpoduueckoro uipepxkenus 30 mapra 1956 .
Torma ke, B pe3yJibTaTe W3Y4YEHHs XapakTepa M MPOAYKTOB 3TOTO H3BEPIKEHMUS,
I'"C.T'opmikoB BBeJ MNOHSATHE "M3BEPKEHUE THUIA HAMNpPaBICHHOTO B3pbiBa"[36].
BrocneacTBuu, 1o aHajJoOTUU C 3TUM BYJIKAHOM, UM ObUIO MPEIONIOKEHO PAa3BUTHE
coOBITUI Takoro ke poaa Ha ByinkaHax Illusenyu, Mon-Ilene, Karmau, bannaiican,
Acama u ap. [36-40].

OT0K€HUSI HAIpPaBJIECHHOI'O B3pbIBA COCTOAT M3 JABYX Pa3HOBUJIHOCTEW:
arJioMepara U Iecka HalpaBJIeHHOTO B3PhIBa.

Omnoscenus aznomepama HaAnpagieHHo2o 63pwviea [39] NpencTaBIAIOT
co00l HECOPTUPOBAHHBIN T'pyO00OIOMOUHBIN MaTepHall ¢ pa3Mepamu riabido g0 10-
15 M, KOTOpBIA OOpa3yeT XaoTHYECKUE HATPOMOXKIEHUS B BHJIE OCTPOBEPXUX
XOJIMOB BBICOTOM 70 20 M M UX TpsAl B Ipeaenax y3KOro cexkropa (Wiu IUIouaau
ayUncooOpa3Hoil  (popMbl) CKIOHA UM MOJHOXKHUSA ByJkaHa. OCHOBHas Macca
OTJIOKEHUM HAXOJIUTCSI Ha HEKOTOPOM YAAJCHHH OT IOCTPOMKM BYyJIKaHa, HO
OTJIeJIbHBIE "XOJIMBI" HAONIOAAIOTCS HA BCEH IUIONMIAIM CEKTOpa HE3aBHCHUMO OT
penbeda - U B I0JIMHAX, U Ha UX O0OpTax, 4TO MO3BOJISIET MPEINOIaraTh MEXaHU3M UX
oOpa3zoBaHuUs B pe3ysibTaTe B3pbIBa MOCTPOUKH [9, 36-40, 64, 65] (puc. 30).

Ha nepudepun mnomnanu pacipocTpaHeHus OTIIOKEHHUs "arioMepara’ MOTYT
UMETh HEKOTOPBIE CJIE/Ibl IEPEMENICHUS - OPUEHTUPOBKA I'Psil XOJIMOB C paguaibHON
M0 OTHONIICHHUIO K BYJIKAHY MOXET M3MEHATbcs moutd Ha 90 rpamaycoB, Ha GpoOHTE
OTJIOXKCHHM MOKET HaOIIoJaThCsi KpyTol ycTynm BbicoTod g0 10-20 M, psiaoMm ¢
KOTOPBIM HAXOJIUTCSI CKOIUJIEHWE MOBAJICHHBIX JepeBbeB [36, 64, 65](puc. 30 a). B
ATOM OTPAXKAETCS BIOJHE OOBIYHOE SIBJICHUE - MIPU MaJICHUH Ha 3€MJIO PHIXJIBIX Macc
KpaeBble WX YacTU MPOAOJKAIOT ABMKEHHE MO umHepuuu. [lo MHeHuIo aBTOpa, B
3aBUCUMOCTH OT OO0BEMa BBIOPOIIEHHOW MacChl W COAEpKaHUS B HEH TOHKOIO
Marepuanga, OHa MOXKET MepeMeIllaTbCcsl Ha pas3JInuHble PAcCTOSHUS, JBUTAsCh B
OT/ICJIbHBIX CBOUX YACTAX MOYTH KaK MOTOK.

OONMK  OTJOXKEHUH arjioMepara HalpaBJICHHOTO B3pbiBa IOXO0X Ha
oOpa3zoBaHusi 0OBaJIbHOM O0OJIOMOYHOM JIaBUHBI U3BEpKeHUs ByskaHa CeHT-XeleHe
B 1980 r.- 6ecnopsiiouHO XOJIMUCTBIM penbed ¢ BBICOTOM X0aMOB 10 30 M (XOTs
IpsZibl XOJIMOB, Kak Ha ByJikaHax be3pimsiuubiil u [lluBenyu He Habmomamucs).

Cnenyer OTMETUTh, 4YTO BIEPBbIE B KCTOPUM BYJIKAHOJIOraM YAaloCh
HAOJII0/1aTh U 33JI0OKYMEHTHPOBATh Ha (DOTO WM KUHOIUICHKY BCE JTalbl Pa3BUTUS
u3BepkeHus: BysikaHa CeHT-XeleHC, IO03TOMY HET COMHEHUW B JUArHOCTHUKE
OTJIOXKEHU 00BaJIbHOW 00JIOMOYHOM JaBUHBI [ 142].

XOTs BHEIIHE OTJIOXKEHUSI arjioMepara HalpaBJICHHOTO B3pbIBa U 0OBaJbHOU
00JIOMOYHOM JITAaBUHBI MOXO0XKH, AaBTOP CUMUTAET, YTO HA ByJIKaHAX BE3bIMSHHBIA U
[[luBenyuy mnpeBanvpoBaJl  HANpPaBICHHBIA  B3pPBIB  MPU  KaTaCTPOPUUECKUX
u3BepxkeHusax 1956 m 1964 rr., u XoTs OOBajgbHbIE  MacChl, BO3MOXHO, U
CYIIECTBOBAJIM, OHU UMEJHU PE3KO MOJUYMHEHHOE B3PHIBHBIM 3HAUCHUE.



Puc. 30. OTnoxkeHnsi HampaBIeHHOTO B3pbiBa ByJK. LlluBemyd B 1964 r.: ¢ponT 0Opa3oBanwmii (a);
OTJICNIbHBIN KOHYC OTJIOKEHMI B fosuHe p. Kabeky (0).

B pabote [1] moxa3zanpl OaporpaMMbl BO3AYIIHBIX BOJIH BYJIKaHOB MOH-
[lene, bespmsunbiii, [luBenyuy u Cent-XeneHc m0pu HUX KaTacTpopuuecKux
u3Bepkenusax (puc. 31). Ilpu siBHOM cXojcTBe OaporpamMMm BO3IYIIHBIX BOJH
ByJKaHOB Mos-Ilene u be3bIMSHHBIN U HE CTOJIb SIBHOM, HO CXOJICTBE C HUMHU BOJH
BynkaHa IlluBemyd, OGaporpamMmma BO3AyIIHBIX BOJH BynkaHa CeHT-XeleHC UMeeT
COBEPIIICHHO WHOW OONHMK. OTO yKa3blBaeT Ha pPa3HbIC MEXAaHU3MbI W3BEPIKCHHM
ByinkaHa CeHr-XeneHc U ByikaHoB besbiMsiHHBIN, [IluBenyy u Mon-Ilene, u,
BEPOSITHO, HA PA3JIMYHBIN T€HE3UC TPyO00OIOMOUHBIX 00pa30BaHUM.
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Puc. 31. Koruu 6aporpamMm
BO3AYIIHBIX BOJIH, 3aPETUCTPUPOBAH-
HBIX BO BPEMsI CHJIBHBIX DKCIUTO3HBHBIX

M3BEpIKEHUH BYJIKaHOB B OJMIKHEH 30HE

(o 54 km), u3 paboTsI [1].

Omnoscenus necka  HANPAgIEHHO20
é3pulea. [locne BBIOpOCa B3PHIBHBIX WU
oOpyImIieHnss OOBaJIbHBIX MAacC, OTKPBIBAIOIIUX
MarMaTU4ecKyr KaMepy BYJIKaHa, MOSBIIAECTCS
BBICOKOTEMIIEPATYPHAst  AMYJbCUS  TBEPHOTO
Marepuaga B CMECHM BOJSHOIO Mapa M Trasa,
KOTOpasi 4epe3 HECKOJIbKO CEKyHJ IOocie
U3BEP)KEHUS 3aHUMAaeT OO0BEM B HECKOJIBKO
ThICSIY  pa3  Oonbmwmii, yem BHawane (Ilo
AJlakpya, [124]). DHeprus takux "smynabcuid”
HE 3aTpayuBaeTCsi Ha MOJbEM B JSPYNTUBHOU
KOJIOHHE W OOpyIleHWe W3 Hee, a ICIIUMKOM
COCTOUT U3 '"MEepBUYHOU" KUHETUUECKOH, U
MOIIHBIE TUPOKJIACTUYECKUE BOJHBI yparaHom,
CTPEMUTENLHO, CMETass BCE Ha CBOEM IIyTH,
pacnpoctpansitorca Ha 25-30 KM OT ILEHTpa
W3BEPKCHUS. I'.C.I'opiikoBbsIM 151
I'.E.BorosiBineHckol crieniupuyecKkre OTI0KCHUS
Takux  "sMynbcuit” KaTacTpouieckoro
u3BepKeHUsa ByJikaHa be3piMsaHHbIT 1956 T
OblTM  Ha3BaHBl  "NIECKOM  HaIPaBJICHHOTO
B3pbIBa" [36, 37].

Takue Ke OTJIOXKEHMS, CBSI3aHHBIE C
HaIpaBJICHHBIM B3PBIBOM, OBbUIM BBIJEIEHBI Ha
BynkaHax Momn-Ilene, Cenr-XeneHnc, YHI3EH U
zp.

OOpa3oBaHusi HaNpaBICHHOTO  B3phIBa
ByJKkaHa Be3bIMSIHHBIN COCTOSIIN U3 JIBYX (haluid
- arjJioMepara W IecKa HalpaBJIEHHOI'O B3pbIBA,
Ha BysikaHe IlluBenyd 10 HEIaBHEro BPEMEHH
MIPU3HABAJIOCh CYIIECTBOBAHHE TOJIBKO
arjioMepara HalpaBJICHHOTO B3PbIBa.

Cpenu ByJIKaHOJIOIOB YCTOSJIOCH MHEHHUE, YTO IJIaBHBIM OTJIMYUEM COOBITUI
Katactpopuueckux uszBepkeHuit bespmsinnoro (1956) u [usenyua (1964) 6110
OTCYTCTBHE Ha ITOCJIETHEM BYJIKAHE IIECKa HAIIPABJIEHHOTO B3phIBa. boiiee neranbHbIe
UCCIIEIOBaHNsl NTMPOKIACTUKY ByJikaHa [lluBenyd, BEpOsATHO, U3MEHAT 3TO MHEHME.
BnosiHe BO3MOKHO, 4TO "NECOK HampaBiIeHHOro B3pbiBa"' Ha lllnBemyue ecTh, XOTA

MOKa JOCTOBEPHO U HE 0OOHAPYIKEH.

OTnokeHus arjoMepara HANpaBICHHOTO B3pbIBa JIBYX BYJKAHOB BHEIIHE
NOX0XKM M MO MOPQOJOTHH, W MO KOJMYECTBY TJIbIO M KPYIMHBIX OOJIOMKOB.
OTnuyaroTcsi OHU pa3HbIM HA0OpPOM OOJIOMKOB M OOJbILIEH J0J€ 3amoJHUTENS B

OTJIOKEHUAX ByJiKaHa lllusemnyuy.
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OOpa3zoBaHus TIeCKAa HAMPABICHHOTO B3PhIBA XOPOIIO HM3YUYEHHI Ha BYJIKAHE
be3bIMIHHBIN.

Xumuueckuit u MUHEPAIbHBLI COCMAE NOPOO

[Io xuMuyeckoMy cocTaBy oOOpa30BaHUs HAIPaBICHHOTO B3phIBA JIBYX
BYJIKAHOB OTBEYAIOT aHjAe3uTaM. ATJIOMEpaT HampaBlI€HHOIO B3PbIBA COCTOMT
IPEUMYIIECTBEHHO U3 PE3ypPreHTHOro marepuajia - MOpoJA MOCTPOMKH ByJIKaHa Ha
bespimsinHom u  kynosioB Ha Illuenyue. [lonst roBeHWIBHOrO Marepuana B
ariioMepare ByJikaHa be3bIMsHHBIN cocTaBisger npumepHo 10-15 %, Ha Bynkane
[MuBenyuy - oxono 2 % [9]. ConepxaHue IOBEHWIBHOIO BELIECTBA B TIECKE
HaIlpaBJICHHOTO B3pbIBa octuraetr 80% [8].

MunepanpHblii cocTaB o0eux Qamuii OTIOXKEHHH BylKaHa be3bIMSHHBIN
nokazan Oonpiioe cxonctBo [9] u, mo ganueiM B.FO.KupssiHoBa, cocraBiser:
BYJIKAHUYECKOE CTEKIIO - 21, mmaruokias - 33, MarHeTuT - 5, o01oMKu 1opof - 36,
3eJieHas poroBas oomaHka - 6, nupokceH -2 % [9]. CocTaB 3amoaHuUTENs arjiomepara
HaIIpaBJICHHOTO B3pbIBa ByJkaHa [lluBemyd TakoBOW: BYJIKAHUYECKOE CTEKIIO - 23,
IJIaruoksias - 44, MarueTur - 5, 00ioMku nopoy - 10, 3eneHas porosas oOMaHka - 3,
Oypas poroBasi oomanka - 15 % [9].

CmpyKkmypHno-mexcmypHbie
0cobeHHoCmuU OMa0XHceHull

OO6pazoBanus armomepara
HaIpaBJICHHOTO B3phIBa cllararoT
OOILIIMpHBIE TMUIOWAAU HPEUMYIIECTBEHHO
y MOJIHOXHUS BYJKAHOB (Ha pacCTOSHUU
5-10 kM oT ueHTpa usBepxkenus). Ha ux
MOBEPXHOCTH OTMEUAIOTCS OJUHOYHBIC
OCTPOBEPXHUE XOJIMBI U UX I'PSIbl BEICOTOM
10 20 m. [TogomBa OTI0KEHU HEPOBHAS,
mepenagbl € BBICOT Ha  BYJIKaHE
bespmmsannbii nocturaror 100-150 m. Ha
nepuepuifHbIX  YacTsIX  arjioMepara
HAOJTIOTAF0TCS dbpoHTaTBHBIC BaJIbI
BbicoTOM 10 10-20 M. bimke Kk rpaHunam
pacnpoCcTpaHEHUs] OTJOXKEHHM Ha UuX
MTOBEPXHOCTH MOTYT HAOJFOAATHCS CIISIIbI

TEYeHUs]  Marepuaisa -  OrudaHue
HPEMSITCTBHIA, NEPECOPUESHTUPOBKA TIPSl
Puc. 32. Pa3pe3 NMPOKIACTUYECKUX OTIOKEHUM X0JIMOB u T.A., qTo OTpaxact
ByJK. be3pMstaHbIH B p. Cyxas Xamura: oTiio- 3aKOHOMepHBII7I opouecc - Mocjae maacHus

JKeHUs upokiactudeckoro noroka (I1I1), mam- B3PBIBHBIX MAacC BYJIKaHA HA 3eMJII0 OHH
pasneHHoro B3peiBa mecka (HBII), mouBenHo-

nupoknactrdeckoro yexina (I1114), amboHCcKoi HEKOTOPOC BPEM: 1IPOTOJDKAIN BHIKCHHE
cBuTH (AG). 10 WHEPIIMU - TO €CTh Kak Obl "Texyin" 1mo



MMOBEPXHOCTH 3€MJIH.

OT0eHusl TIeCKa HaMpaBJICHHOIO B3phIBA HE COIIACylOTCA ¢ Tomorpadueit
MOJCTUIIAIONIETO pefibeda - UX MOIIHOCTD (10 2 M y KpaTepa ByJikaHa u A0 1-2 cMm Ha
paccrosiauu 30 KM) MPUMEPHO OJIMHAKOBA U B JIOJIMHAX U HAa BOJOpa3/eiiax.

3ajieraloT OHHU 4Yallle Ha MOYBEHHO-MUPOKIACTUYECKOM YEXJe, HO TaKkKe
BCTpEUalOTCS W B pa3pe3ax - TMOoJA [OpoJaMu arjiomMepara B3pbiBa U
MUPOKJIACTUYECKOTro ToToKa [9] (puc. 32).

OTyi0XeHusl IeCKa HaNpaBJIEHHOTO B3pbIBA CIOUCTHI - Hampumep, B 6,5 KM
oT KpaTtepa be3pIMsiHHOTO Ha oTpore ByjkaHa KaMeHb HaXOJUTCS JII0OHA, COCTOSIIAs
u3 17 cioeB pa3HO3EpPHUCTOTO Mecka U aneBporenura (puc. 33). Baanu ot ByJikaHa
"mecok" TMOCTENEHHO NPHOOPETaeT MABYWIEHHOE CTpPOEHHWE -  HIDKHHN CIIOU
oboramaercs 00JIOMKaMH.

Pazpes groHe, 1956 1.
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Puc. 33. OtnoxkeHus: mecka HampaBIIEHHOTO B3pbIBa BYJK. be3bIMsHHBIN u3BepxkeHust 1956 r.: a: paspes
OTIIOKCHMIA: 1- aneBporenuT, 2,3- MeCKu MENKOo3epHUCThIe (2), cpemHekpymHo3epHUcTHIC (3); 0: 2-17 -
THCTOTPaMMBI PAaCIpEICIEHUS YaCTHUI] pa3HOro IUaMeTpa B KaXkJIOM W3 CIOEB pa3pe3a OTIOXKEHHH.

I'panynomempuueckuii cocmag 0mjoIHceHuu

XapakTepHOil 0COOEHHOCTBIO arjioMepaTa B3pbIBa SIBJISETCS HEPaBHOMEPHOE,
THE3/I0BOE PACIIOJIOKEHHUE OCTPOYTOJbHBIX OOJOMKOB, pa3Mep KOTOPBIX JOCTUTAeT
10-15 M, a conepkanue mensiercs oT 30 1o 70-80 % [64, 65].

OTnokeHHUs  TecCKa  HANpaBiICHHOTO  B3pbhlBa  MPEJICTaBISAIOT  cOOOMU
BYJIKAHUYECKUI TECOK C MpUMECh0 0010MKOB mopona 1o 10-20 %. Ilpeobnanaror
00n0MKHM auameTpoM 1-2 cM, HO BecTpevarores u pazmepom 10 10-20 cm.

KyMynsTUBHBIE KpHUBBIE  TI'PaHYJOMETPUYECKOIO COCTaBa 3aIllOJIHUTEIEH
OTJIOKEHUH arjioMepara HalpasBICHHOI'0 B3pbIBa ByJIKaHOB be3piMsaHHbIN U [1IuBenyu
OYEHb MMOXO0XHM MO HAKJIOHY M TE€M, YTO PE3KO MEPECEKaAOT BCE KyMYJATHBHbBIC
KpUBbIE Jpyrux TUNOB oTioxenuit (puc. 17, 18, 20). Ilpeobnagarommmu
dbpaknusMu 3amoHUTENEH arjomepara B3pbiBa sBisitores 0.125 - 0.25, 0.25 - 0.5,
0.5 - 1.0 u menee 0.056 MM, TO ecThb BCce T€ (PpakiMM, KOTOphIE MPeoOIaTAIOT Y
3aMOJHUTENCH JPYruX TIEHETHYECKUX THUIIOB MMUPOKIACTHUECKUX OTJIOKEHUH,
IPOSBIISIIONINXCS TP HEKATACTPOPHUUECKUMX U KaTacTpOPUUECKUX H3BEPIKEHUSIX
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ByJKaHa. [ paHyJIOMETPUYECKHE XapaKTEPUCTHKH OTJIOKCHUN BYJIKAHOB IMOYTH
oJMHAKOBHI (Tadm. 4, 5).

UccnenoBanusi  rpaHyJIOMETPUYECKOTO  COCTaBa  3aroJIHUTENICH  Tecka
HaIpaBJICHHOTO B3pbIBa ByJKaHa be3biMsHHbIH (1956 T.) MO3BOIMIN BEIACIUTD B HUX
JIB€  Pa3HOBUJIHOCTH, pa3zMyaroniuecs pacnpeneinenuem  (paxuuit. OpnHa
Pa3HOBUIHOCTH MOX0KA HA OTJIOKEHUS TPU3EMHBIX MUPOKIACTUYECKUX BOJIH, BTOPAs
- Ha aryioMepaT HalpaBJIeHHOTO B3pbIBA, XOTs A0JsS TOHKUX yacTull (MeHee 0.056 MM
auamMeTpoM) B Hell 3HauuTesbHO MeHbiuas ([Ipunoxenue, crp. 92).

OO6pamraer Ha ceOsi BHMMaHUE TOT (DaKT, YTO MpeBaUpyromias (pakius B
COCTaBax arjioMepara v Mecka B3pbiBa ByJikaHa be3pIMsHHBIN o1HA 1 Ta ke - 0.5 - 1.0
MM (IIpunoxenue, ctp. 92).

['panynomerpudeckue XapaKTEPUCTUKHU Pa3HOBUTHOCTEM necka
HAIMPaBIICHHOTO  B3pbIBA HMEIOT HAWOOJBIIME YWUCICHHBbIE 3HAYEHUs  JUIs
MUPOKIIACTUKY (Ta0. 4).

B  ornoxenusx Bynkana lllmBenmyd  BblOENEHO — ABa oOpasa,
IPaHyJIOMETPUYECKUN COCTAaB KOTOPBIX TIOXOXX Ha MaTepual MNPU3EMHBIX
MUpOKJacTUUeckux BoJH. OJHAKO, 3HAYEHUS] MEIMAH, CPEHUX Pa3MEpPOB HACTHII,
KO(PUIIMEHTOB COPTUPOBKHU OTJIOKEHUM JOCTATOYHO BBICOKH, Ipeobiiagarorias
¢dpakuus - (0.5-1.0 MM) - Takas e, Kak y arjioMmepara HampaBJIC€HHOTO B3pbIBa
BynkaHa [lluBenyd u y mecka HampaBJeHHOTO B3pbiBa BysikaHa be3bimsinubIi (1956
r.) (IIpunoxenue, ctp. 92, 94).

ABTOp TOJIaraeT, 4To O3TH O0Opa3ilbl, BO3MOKHO, SIBISIOTCS OTJIOXKCHHUSIMHU
"mecka HampaBieHHOro B3pbiBa" ByJkaHa [lluBemyu. OpHako, CyIIeCTBOBaHUE
"mecka" MOTYT MOATBEPIUTH JUIITH MacIITaAOHbBIE TTOJICBBIC UCCICIOBAHNS.

Du3uuecKkue ceoicmea OmiodHceHul

Bnasxcnocms OTIOXKEHHI ariiomMepara BBIIIE, YeM IeckKa B3pbIBa, TaK Kak
4yepe3 CpPaBHHUTEIBLHO OJHOPOAHBIC TECKH BOAa JIETKO (HUIbTPyeTcs, a OOWIHe
TOHKOTO TeIJIa M XaOTHYECKOE pacrpejiesieHne OOJOMKOB B arjiomMepare JIydIle
coxpausieT Biary (tadma. 10).

Inomnocmy meepooit ¢hazer oTiOXKEHUI arinomepara BylkaHa [lusenyd
n3Mensercsd ot 2.72 no 2.80 F/CM3, COCTaBJIsIsl B cpeiHeM 2.76 (4) r/cm’. TIIOTHOCTE
TBepAOW (a3l Mecka HalpaBiIECHHOrO B3phiBa ByJkaHa bespiMsuHBIN (1956) - oT
2.72-2.74 rt/eM’, B cpemmem - 2.73 (4) r/cM’, TO ecTh IUIOTHOCTH IBYX
Pa3HOBUIHOCTEH OTJIOKEHUW HAIpPaBICHHOTO B3phIBA JTUX BYJKAHOB JIOCTATOYHO
noxoxa (tabsu. 10).

Ilnomnocms mecka HANPABJICHHOTO B3pbIBA B €CTECTBEHHOM 3aJieTaHHU
HEMHOTO BbIlIe, 4eM ariomepara (B cpexamem 1.60 (4) r/em® u 1.47 (10) r/em®
COOTBETCTBEHHO), 4YTO OOBSACHSETCS 3HAYUTEIBHOW OJHOPOJHOCTBIO IIecKa TIO
CpPaBHEHUIO C arjoMepaToM B3pbiBa. [ITIOTHOCTH OTJIOKEHUN JPEBHErO arjoMepara
HaIpaBJICHHOTO B3pbIBa BynkaHa llIuBenmyd BhICOKas, TaKk KaK OHM B KaKOW-TO Mepe
MIOJIBEPTIINCH JINTU(DHUKAITNH.



Taomuma 10

®U3NYECKUE U ®U3NKO-MEXAHUYECKHUE CBOMCTBA OTJOKEHUA
HAITPABJIEHHOT O B3PBLIBA BYJIK. BE3BIMSHHBIN 1 INIUBEJIYY

3anonHuTeNH OTJIOKEHUI
XapakTepucTuka necka arjiomepara arjiomepara
HATIPaBIIEHHOTO HATPaBIEHHOTO HATPaBIEHHOTO
B3pbIBa BYJIK. B3phIBa BYJIKaHA B3pBIBA BYIIK.
be3bimsiHHBIN [[uBenyy 1964 r. [[IuBenyy npeBHETO
1956 .
[LI0THOCTS, T/cM 1,60(4) 1,47(10) 1,90
1,50-1,77 1,09-1,75
[IimoTHOCTH TBEpIOU 2,73(4) 2,76(4) 2,71(2)
dassr, r/em’ 2,72-2,74 2,72-2,76
Bnaxxnocts, % 5(4) 11(3) 16
3-7 7-15
Koaddurment 0,71(4) 0,91(10)
MOPUCTOCTH, ETMHHIIA 0,54-0,81 0,60-1,50 0,43
[Topucrocts, % 41(4) 47(10) 30
35-45 38-60
Cuemnenue, MIla 0(4) 0,01(4) 0
0-0,02
VYTros BHYTpEeHHETO 47(3) 35(4) 36
TPEHMSL, TPaj 33-55 29-50
Monynb obmieit 5,9(3) 2,7 6,5
nedopmaruu, Mlla 2,9-9,0

IMpumeuanue. B unucnurene - cpeHee 3HaUCHNE, B 3HAMEHATENE - MUHUMAIBHOE U MAKCUMAITbHOE.
B cko0kax - KOJIM4ecTBO 00pa3IoB.

Ilopucmocms  OTIIOXKEHUM  arjgomepara B3pblBa, B CBSI3U C  €ro
HEOJAHOPOJHOCTHIO CTPOCHMUS, - BBIIIE, UeM Mecka - B cpennem 47 % (10) u 41 % (4),
cooTBeTCTBeHHO (Tabu. 10).

Du3uKo-mexanuueckue c6oNUCmMea OmMa0IHceHuil
Mooynb obwenr  Odepopmayuu  3anoTHUTENCH O00€MX PA3HOBUIHOCTEH

OTJIOKEHWM HAIpPaBIICHHOTO B3pblBA HEBBICOKWW, B CPEIHEM CpPaBHUM C
neOpMaLMOHHBIMU XapaKTEPUCTUKAMHU 3aMOJHUTENEH APYrUX T€HETUYECKUX TUIIOB
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NUPOKJIACTUKN HM3y4aeMbIX BYJKaHOB - 2.7 Mlla - arnmomepara u 5.9 Mlla - necka
HAIPaBJIEHHOTO B3phIBA.

Cuennenue o00eux pa3HOBUIHOCTEH OTJIOXXKEHHM HAMpPaBIEHHOIO B3pbIBA
nocturaet 0.02 MlIla, yrosm BHYTpEHHETO TPEHUSI IE€CKA B3PbIBA BHILIE - B CPEAHEM
47 Tpan., yeM arjiomepaTa B3pbIBa - B cpeaHeM 35 rpag. DTO MOXKHO OOBSICHUTH
HaJIMYMeM OOJIBLIETO KOJMYECTBA TOHKUX (Ppakuuii B OTJIOKEHUSX arjiomepara Io
CpPaBHEHHMIO C TTIeCKOM B3pbiBa (Tabi. 10).

BbBIBO/IbI

1. KyMynsTUBHBIE KpHUBBIE TIPaHYJOMETPHUUYECKOIO COCTaBa 3arlOJHUTENEH
arJioMepara HalmpaBJIEHHOTO B3PbIBA PE3KO MEPECEKAIOT Ha rpauKe KPUBBIE COCTaBa
IPYrUX TEHETHYEeCKMX TUIOB mnupokiaactuku (puc. 18, 20). IIpeobnanarommmu
dpakusiMu 3anoHUTENEH aryiomepara B3pbiBa siBisitores 0.125 - 0.25, 0.25 - 0.5,
0.5 - 1.0 u menee 0.056 MM, TO ecTh Bce T€ (PpakUuU, KOTOphIE MpeoOIaAA0T Y
3aMOJHUTENEH JPYruX TEHETUYECKUX THUIIOB MUPOKIACTHUECKUX OTJIOKEHUH,
NOPOSABIISIIONINXCS MPU HEKATACTPO(PUUECKMX U KaTacTpOPUUECKUX H3BEPIKEHUIX
BYJIKaHa.

2. Pactipenienenue ppakuuii 3aronHATENs] 00pa30BaHU [IECKa HalpaBJIEHHOTO
B3pbIBA O4YEHb IIOX0XKE HAa TAaKOBOE IIPU3EMHBIX IHUPOKIACTUYECKUX BOJIH, HO
npeoOnanamomen  ABingeTcs — KpynmHo3epHuctas — ¢pakmus  0.5-1.0  mwm.
['panynomerpuueckie XapakTepUCTUKU (MeAMaHa, CpeIHUi pa3mep, KOdIPPUIUESHT
COPTUPOBKHU U JIp.) OTJIOKEHUW MMEIOT CaMbl€ BBICOKHE IO CPABHEHUIO C JIPYTUMHU
TUTIAMU TTUPOKJIACTUKYU YHCIICHHbIE 3HaueHus (Tab. 4, 5).

3. [InotHOCTH TBepHOl (ha3bl OTIIOKEHUI arjJoMepara U Mecka HalpaBICHHOTO
B3pbIBA  BYJKaHOB  be3piMsaHHbIM u  llluBenyd  mOCTaTO4HO — MOXOXKa.
JlehopMallMOHHBIE M MPOYHOCTHBIE XAPAKTEPUCTUKH CPAaBHUMBI C TAKOBBIMH
OTJIO)KEHHUM JIPYTUX TUIOB MUPOKIACTHKU.



I'maBa 2

CpaBHHTeJILHaﬂ XAPAKTCPUCTUKA HHKCHCPHO-TCOJIOI'NMYCCKUX
0CO00eHHOCTEel TeHeTHYeCKUX TUIIOB INAPOKJIACTUYCCKHUX OTJIOKEHUH
AHAEC3UTOBLIX BYJIKAHOB Kamuatkn

B IMUPOKIIACTHYICCKUX MpoaAyKTax I/IBBep)KGHI/Iﬁ AHJAC3UTOBBIX BYJIKAHOB
BBIACIIAIOTCA IIATh I'CHCTHYCCKUX THIIOB ITHPOKIIACTHUKH: Te(bpa, OTJIOKCHHA 2)
IMUPOKIIACTHYCCKUX ITOTOKOB, 3) IMUPOKIIACTUYICCKHUX BOJIH, 4) METJIOBBIX 00JIAKOB
IMUPOKIIACTHYCCKUX ITOTOKOB U 5) HAIIPaBJICHHOI'O B3pPhLIBA.

Xumuueckuit u MUHEPANbHBLI COCMAG OMILOHCEHUTL

3anoJIHUTENN OTJIOKEHUW MUPOKIACTUYECKUX TOTOKOB HMEIOT MPUMEPHO
TaKyl0 € KHCIOTHOCTb, 4YTO U OOJOMKH JiaB NHPOKIACTUYECKUX MOTOKOB,
3aMOJIHUTENIM MHUPOKJIACTUYECKUX BOJH - MEHBIIYI0, Y€M OTJIOKEHHUS METUIOBBIX
00JIaKOB MOTOKOB U OOJIBIIYIO, YEM OTJIOKEHHM MUPOKIACTUYECKUX MOTOKOB (Tadl.
1). CnemyeT OTMETUTh, YTO Takasl >K€ TEHJEHIMS TMOCTEIEHHOTO YMEHBIICHUS
COAECPKaHUSI KOMIIOHEHTA OT 3allOJHUTENIE  OTJIOKEHUM MNHUPOKIACTUYECKUX
MIOTOKOB K 3aIlOJIHUTEISIM OTJI0KEHUM MUPOKJIACTUYECKUX BOJH U K IeIjiaM 00JIakoB
IIOTOKOB HAOJIIOaeTCsl B OTHOIIEHMHM OKCHJAA >Kelie3a M MEHEE BbIpaKEHHas - B
OTHOIIICHUM OKCHJIOB MarHus ¥ KaJibIus (Tadu. 1).

Haubonwmee conmepxkanue SiO, mnpucyme Tedpe AalbHEro pasHoca
(oro6pannoit B 20-50 kM oT BysikaHa u nanee) (tadia. 1, puc. 22). 310 00yCI0BIEHO
50JIOBOM TpaBUTALIMOHHOW nuddepeHunanueii TUpoKIaCTUKH, BbIpAXaIOIIECHCsT B
TOM, UYTO B OJIM’KHEW 30HE OT BYJIKAHA U3 APYNTUBHOW TY4UM BBHINAJIAIOT HE TOJIBKO
HauOoJee KpyIMHbIE 4YacTUIbl Tedpbl, HO U MHUHEpalbl, HaUOOJEEe TKEIbIE IO
IUIOTHOCTH TBepaoil (as3el. Ilo Mepe ynanenuss oOT ByJKaHa Tedpa MOCTEHNEHHO
o0Ooram@aercs JIETKUMU  KOMIIOHEHTaMH (B~ OCHOBHOM, IUIarMOKJIa3oM H
BYJIKAHUYECKUM CTEKIIOM).

Heckonbko MeHblIEE COIEpkKAHUE OKCHIA KPEMHHS IMPUCYLIE OTJIOKEHUSIM
METIOBBIX 00JIaKOB MUPOKJIACTUYECKUX MOTOKOB, TaK KaK B MPOIECCe KOHBEKTUBHOM
IpaBUTALIMOHHON Au(depeHImanuy TUpoKIacTUK (cM. ['naBy 4) nemnoBbie o6iiaka
nupokiacTuyeckux notokoB (ash cloud of flow) HaceimaroTcst caMbiMu JIETKUMU
YaCTULIAMM - IUIATMOKIIa30M U BYJIKAHWUYECKUM CTEKJIOM.

MuHepaibHBI COCTaB  OTJIOKEHUW TIECHETUYECKUX THUIIOB MHUPOKIACTUKHU
NpPaKkTUUYECKH OJMHAKOB, 3a HCKJIIOYEHHWEM OTJIOXKEHUM KaTtacTpohUuecKux
U3BEP)KEHUU  BYJIKAaHOB, B  COCTaB€ KOTOPBIX Hapsay ¢  "OObIYHBIMH"
("cranmapTHBIMU" - ISl 3aIIOJIHUTENIEN TUIIOB OTJIOKEHHI aHJIe3UTOBBIX BYJIKAHOB)
MUHEpPAJbHBIMA KOMIIOHEHTAMH BCTPEYAIOTCS MUHEPabl 3€JICHOU U Oypoil poroBoit
oOMaHKH (Co/Iep’KaHHE KOTOPBIX B 3AMOJHUTENSIX OTJIOKEHUM MOXKET JocTurath 20
%). B menom, mis BceX TEHETHMYECKUX THUIIOB OTJIOKEHUH XapaKTEpPHO BBICOKOE
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cojiepKaHKe B MX 3amojiHuTensx Iuiaruokinaza (ot 30 mo 50 %), ByJIKaHUYECKOTO
crekna (ot 15 mo 35 %), mupokcena (ot 1 mo 10 %), marmeruta (ot 4 mo 10 %),
(mannsie B.FO.Kupbsanosa - UBI'ul” JIBO PAH).

B cocraBe 3amosHHMTENEW BCEX THUIIOB  OTJIOKEHUM  IUPOKIACTUKHU
HaO0JII0/1aeTCs TAaK)KE BBICOKOE COJiep KaHue 00JIOMKOB TTOPOJT - 0T 5 110 35 %.

[Ipn paccMOTpeHMH MHHEPAJBLHOTO COCTaBa KaXKIOTO W3  3allOJIHATENCH
OTJIO)KCHHM TEHETUYECKUX THIIOB MOXXHO TPOCJICAUTH CICAYIONIYI0 TCHICHIHUIO (B
nopsiike yObIBaHUS); COJICPKAHUE MAAZUOKAA3A = OTJIOXKEHUS MUPOKIACTUUECKUX
BOH (10 50 %) - NUpOKIACTUUECKUX MOTOKOB (110 46 %) - HampaBJIEHHOTO B3phIBa
(mo 44 %), eynkanuueckozo cmekaa = OTIOXKEHUS MUPOKIACTUYECKUX MMOTOKOB (10
35 %) - HampaBieHHOTO B3pbiBa (10 25 %) - mupokiacTuyeckux BoJH (10 15 %),
RUpPOKceHa = OTJIIOKEHUS TUpoKIacThuueckux BoiH (10 10 %) - nupokiIacTUYecKux
MOTOKOB (710 7 %) - HampaBiieHHOro B3pbiBa (10 2 %); MmacHemuma = OTI0XCHUS
nupokimactTudeckux BodH (Mo 10 %) - mupoxnacTudeckux MmoToKoB (10 8 %)-
HaIlpaBJICHHOTO B3pbiBa (10 5 %), 0010MK08 nOPOO = OTIOXKEHUS HAIPABICHHOTO
B3pbIBa (10 35 %) - MUPOKIACTUYECKUX MOTOKOB (110 25 %) - MUPOKIACTUUECKUX
BoJIH (0 15 %); 3enemoit pozoeoit o6manku = OTIOXKEHUS MUPOKIACTHUECKUX
noTokoB (710 20 %) - HampaBIeHHOTO B3pbIBa (10 5 %); Oypoit po2oeoit oomanKu =
OTJIOXKEHHUSI HampaBiieHHOro B3pbiBa (10 15 %), (mo manmneiM B.FO. KupbsHosa,
NBI'ul" IBO PAH, Kamuatka).

CmpykmypHo-meKcmypHble 0COOEHHOCHU OMA0HCEH T

JUist KaXaoro M3 TIEHETHYECKUX THUIIOB  IUPOKIACTUKM  aHAE3UTOBBIX
BYJIKAHOB XapaKTEpHa CBOS, OTJIMYAIOLIasiCs OT APYrux (Gopma 3ajieranust OTJIOKEHUN
(Tabm. 11).

OTyOXKEeHU NMUPOKIACTUYECKUX ITOTOKOB 3aJIEraroT JIOKAJIbHO, COINIACYSACH C
penbedoM U 3amoiiHsAs KaHbOHBI HAa CKJIOHE U JIOJIMHBl Yy TIOJHOXUS BynkaHa. [[ns
IETIOBO-TJIBIOOBBIX MUPOKIACTUUECKUX ITOTOKOB XapaKTepHa MPOTSKEHHOCTH 10 10
KM, JUJI FOBEHWJIbHBIX INOTOKOB IOPHUCTBIX aHAE3UTOB - 10 20-25 kM, 1pu
MOIIIHOCTH NepBbIX 10 10 M U BTOPHIX - A0 3-5 M npu HekatacTpoduueckux u 10 20
M - IPU KaTacTpOPUUYECKUX H3BEPKEHUSIX BYJIKAHA.

JlokanbHOE pacnpOCTPaHEHUE OTJIOKEHUN XapaKTEPHO TAKXKe Il arjiomepara
HAIIPaBJICHHOrO0 B3pbiBa. OTinyuMe 3ajleraHus arjioMepaTra B3pblBa OT  OTIIOKCHHMU
OUPOKIACTUYECKUX IIOTOKOB COCTOMT B TOM, UYTO €ro oOpa3oBaHMs B IUIaHE
3aHMMAarOT HeKui cekTop (okosio 60-70 rpaj.) HOBEPXHOCTH OKPECTHOCTEH BYJIKaHa,
a OCHOBHAas Macca arjaoMepara HaxOIWUTCA B MHTEpBa Jie oT 2-5 10 15 km ot kpatepa
ByJKaHa. HekoTopble XOJIMBI OTIIOKEHUI ariioMepara B3pbIBa BCTPEUAKOTCA MEKIY

LEHTPOM M3BEPKEHUS W OCHOBHOM Maccoil oOpa3oBaHuii, HO B THpenenax
BBIIIICYKA3aHHOTO CEKTOpa. [JambHOCTh pacupoCTpaHEHHs OTIO0KEHHM - OKOJIO 15 KM,
MOIIHOCTh WX Ha OJTUX pacCTOSHUSIX pgocturaer 15-20 wm. OtMmeuaeTcsa

HE31000pa3Hblil  XapakTep CKOIJIEHUH  KPYHOHBIX  OOJIOMKOB M MPUMEPHO
OJIMHAKOBAsi MOLTHOCTh OTJI0’KEHUM HA CKJIOHAX M BEPIIMHAX BO3BBIIIEHHOCTEN U Ha
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JHUIIAX OTpULATENbHBIX (popM penbeda; mepemnasg BBHICOT MOIOMIBHI OTIOXKCHHIMA
Moxet nocturats 100-150 m.

PacripocTpaHeHrne BcCeX OCTaJbHBIX OTJIOKEHUHA TI'E€HETUYECKUX THUIIOB
MUPOKJIACTHKY - IUIOIIAIHOE, B (POPME AIUIUIICA.

JUtst OTi0XeHUd 00erX pa3sHOBHIHOCTEH MUPOKIACTHYECKUX BOJH TUIUYHO
3ajeraHie Kak B OCHOBaHMHM, TaK M Ha TOBEPXHOCTH OOpa30BaHHIA
MAPOKIACTUYECKUX TMOTOKOB, a TAaKX€ BHE CBS3M C HUMHU. "Diurc" OTI0XKEHUU
MUPOKJIACTUYECKUX BOJIH B 3aBUCHMOCTH OT MacliTa0a HW3BEpKEHUM BYyJIKaHA Ha
JECATKU WU COTHU METPOB IMpe "Tena" mupoKIacCTUYECKOro MOTOKa.

OTAMYUTENBHOM YEPTOM  IPU3EMHBIX NHUPOKIACTUYECKAX BOJH SBISAETCS
HEYETKHI,  TMOCTENEHHBIM  Mmepexoj  HMX  OTIOXKEHMHM B 00pa3oBaHMs
MAPOKIACTHYSCKUX ITIOTOKOB M HeOobINas WX MOIMHOCTH - g0 10-15 cm mpm
HEKaTacTPOPUUECKHX U 10 2-3 M IIPH KaTacTpo(PUUECKuX U3BEPKEHUSAX BYIKAHOB.

XapakTepHON YEPTOM OTJIOKEHUW MUPOKIACTHYECKHX BOJIH  MEIUIOBBIX
00JIaKOB SIBJISIETCS TO, YTO OHM MEPEKPHIBAIOTCA 00PAa30BAHMUSIMH MEIUIOBBIX 00JAKOB
NUPOKJIACTUYECKUX MOTOKOB. MOIIHOCTh 3TOM Pa3HOBHIHOCTH MHUPOKIACTHYECKUX
BOJIH JocTuraeT 1-2 M mpu HekaracTpoduueckux U 3-5 M mpu KatacTpoPuIecKux
U3BEPKEHUAX BYJKAHOB. CIOMCTOCTh OTJIOKEHHM NMUPOKIACTUYECKUX BOJIH YETKas,
MHOT 12 HESICHOBBIPAYKEHHAS.

OTnoxkeHuss  MecKa  HaNpaBJIIEHHOIO  B3pbiBa  (OPMUPYIOTCA  IPHU
KaTacTpOUUECKUX HIIM KPYMTHOMACIITAOHBIX U3BEPKCHUAX aHJE3UTOBBIX BYJIKAHOB.
dopMy uX pacIpOCTpaHEHUS MOXKHO OMHCATh IMUPOKUM cekTopoMm (Oomee 100
rpal. ) WIM DJUIMIICOM, Hayajla KOTOPBIX HAaxoIATCA B MPUBEPIIMHHOW YacTH
BYJIKaHa; TAJIbHOCTh MHOTa npesbimaet 30-35 km.

OTAMYUTENBHOM YEpPTOM PACHPOCTPAHEHUSI IIECKAa HAIPABIECHHOTO B3pPbIBA
SBJISIETCS] HECOTJIACOBAHHOCTD MX OTJIOKEHUH C penbeoM - OHM UMEIOT OJJUHAKOBYIO
MOIIIHOCTb KaK B JOJMHAX, TAK U HAa BO3BBIIIEHHOCTSX OKPECTHOCTEN ByJIKaHA.

MOIIHOCTh MecKa HampaBJICHHOIO B3pbiBa BOJIM3M ByJIKaHa paBHa 1-2 M,
BJAJIM OT HErO MOPOJbI MECKA MOCTENEHHO BBIKIMHUBAOTCS. OTI0XKEHHUIM MPUCYILA
YyeTKas CIIOMCTOCTh (puc. 32).

3aneranue u ero ¢popMa OTIOKEHUH Tedpbl U OTIOKEHUN TETUIOBBIX 00JIaKOB
MOTOKOB OJIMHAKOBBI, OJJHAKO OCh PACHpPOCTpaHEHUs 3IUIHIca oOpa3oBaHUIl Te]psl
COBIIAJIaCT C HAIPABJICHUEM BETpa, METIOB O0JAKOB MOTOKOB - C MPOTSKEHHOCTHIO
MUPOKJIACTHYECKOI0 MOTOKA (IIPU CUIIBHOM BETPE PACIPOCTPAHEHHE MEIIOB 00JIaKOB
IIOTOKOB CMEUIAETCS] B €ro HampasieHUH). [IpoTsKeHHOCTh 3unca oOpa3OBaHMIA
NEIUIOB O0JIAKOB MOTOKOB OLICHHWBAETCS B JIECATKU, TePPhI - B COTHH KUIOMETPOB.
MOIHOCTS OTJIOKEHUW 3aBHCHT OT MaciiTada W3BEP)KCHH: IMeMIoB 00JIaKoB
MOTOKOB - 710 2-5 cM mpu HekatacTpoduyeckux u A0 10 cM mpu KatacTpohuyecKkux
U3BEPKEHUSIX BYJIKAHOB; Te(pHI - OT HECKOJIBKUX JIECATKOB CAHTUMETPOB JI0 TIEPBHIX
METpOB BONM3M ByJKaHa 10 2-5 cM Ha paccrosHusx 50-70 kM OT 1eHTpa
U3BEPIKEHHUS.

B cB3u ¢ Tem, dYro QOpMHUpOBaHHUE TMOPOA TMEIUIOBBIX O0JIAaKOB
NUPOKJIACTUYECKUX MOTOKOB MPOUCXOJUT OJHOAKTHO, MX OTJIOKEHUS HECIOUCTHI,
BE€3/I€ OJMHAKOBOI'O MOHOJIUTHOIO OOJIMKAa, B MOJOIIBE MX MOIYT BCTpEYaThCs
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IPOCJION aKKPEUMOHHBIX Nanwuiedl. OTnoxkeHuss Tedpbl, HAIPOTUB, B JIOO0H U3
TOYCK W3YyYCHHsI CTPATU(UIIMPOBAHBI, YTO CBS3aHO C JOJOBOW TpPaBUTAIMOHHOM
muddepeHnuanuen mopo.

N3ydyeHrne MUKpPOCTPOEHHUSI YaCTUL 3AMOJHUTENIEH OTJIOXKEHUN T€HETUYECKUX
TUIOB MNHUPOKIACTUKH aHJI€3UTOBBIX BYJIKAHOB (MapajuiesIbHO C HCCIETOBAHUEM HX
Ha MuKpo3oHae MWHcrutyrta Byinkanonoruun JIBO PAH, Kamuartka), a Takxke
MHUKPOCTPOCHHUS 00pa3ioB HEHAPYIIEHHOTO cliokeHusl Tedpwl BynkaHa [lluBenyd u
OTJIOXKEHHUH 00€rX pasHOBUAHOCTEH MUPOKIACTUYECKUX BOJH ByJIKaHa bBe3bIMSHHBIM
MOKa3aso, 4To /sl be3piMsiHHOTO O0Jiee XapaKTepHbl H30METPUYHBIE MOHOJMTHOTO
0o0NMKa YacTUIIBI, TPEICTABICHHBIE OOJOMKAMH TUTarMOKJIa3a, CPOCTKOB JPYTHX
MUHEPAJIOB, BYJIKAHUYECKOTO CTekia U mopoa. Bynkany [lIuBenyd B Gonbieit mepe
OPUCYIIN yJJIMHEHHBIE YaCTHULbI, MPEICTABICHHBIE BYJIKAHHMYECKUM CTEKIIOM,
00JIOMKaMH TJIaTHOKJIa3a U POTOBOM OOMaHKU. DTO CBSI3aHO, BEPOSITHO, C Pa3HBIMU
TIIyOMHAMU 3apOK/ICHUS U COCTaBaMHU Marm 3THUX BYJIKAHOB.

Taxxe OBUIO TOKa3aHO, YTO pa3IMYUE MHKPOCTPOCHHS OOpa3sLoOB JIBYX
Pa3sHOBUJAHOCTEW NUPOKIACTUYECKUX BOJH COCTOUT, B YacTHOCTH, B TOM, YTO
OTJIOKCHHSI THUPOKIACTHYECCKMX BOJH TEIJIOBBIX OOJIAKOB  arperupoBaHbl, a
npu3eMHbIX - HeT. C npyrodl ctopoHbl, oOpa3oBaHusi Tehphl M BOJH TETUIOBBIX
00J1aKOB TIOX0KH TE€M, YTO MaTepuaa 00OMX TUTIOB MUPOKIACTUKHA arperuPOBaH, TaK
kKak (opmupoBasics u3 '"memioBeIX 00makoB" (Tedpa U3 IPYNTUBHOW TYy4H,
OTJIOKCHHSI BOJHBI TEIUIOBOrOo oOjaka - w3 "BOJHBI MEIJIOBOr0  oOmaka'-
IPOMEXKYTOUHOTO '"ciosi" MEXIy MNHPOKIACTUYECKUM TIOTOKOM U MEIIOBBIMHU
o0MakaMM THUPOKIACTUYECKOTO TIOTOKAa, KOTOphIe (OPMHPYIOTCS B PE3yJIbTaTe
KOHBEKTUBHOHW TpaBUTAIMOHHON AuddepeHmanuy MupoKIacCTHYeCKOW MacChl TpH
HU3BEPKEHUU €€ Ha CKJIOH BYJIKaHA B KyJIbMUHAIIMOHHBIE CTAJIUU U3BEPKEHUS) (CM.
['n.4). Paznuunbie ycinoBusi GOpMHUPOBAHUS OTIOKEHHUM (BBICOTA TMETJIOBBIX 00JIAKOB,
BIIQYKHOCTD CJIOE€B aTMOC(EPHI, CKOPOCTh OTJIOKEHHUS YaCTUIl HA TIOBEPXHOCTh U T.1.)
OoOyCJIOBUJIM pa3HYI KpPYIHOCTh WX arperaroB, Ha YTO YyKa3bIBaeT OoJiblas
BHyTpHArperatrHasi, o CpaBHEHHUIO C MEXKarperaTHOM, MOPUCTOCTh Te(dphl, TO €CTh
arperatsl Te()pbl KpyIlHEE, YeM arperaThl OTIOKEHUN BOJIH METUIOBBIX 00JIaKOB.

CrenoBaTenbHO, UCMOJIB30BAHUE JJIEKTPOHHOTO CKaHUPYIOLIETO0 MHUKPOCKOIA
MO3BOJISIET YTOYHSITh JUArHOCTUKY KAaK COBPEMEHHBIX, TAaK, BEPOSITHO, U JPEBHUX
OTJIOKEHUM T€HETUYECKUX TUIIOB MUPOKIACTUKHU.

I'panynomempuueckuii cocmag nopoo

Paznmuuus B copepkannn 00JIOMKOB M MX MaKCHMAJbHBIX pa3Mepax B pa3HbIX
TUTIAX MTUPOKIACTUKH MOKa3aHbl B Ta0m. 11. [loBTopum, uTo HanboIbIIEe KOITUYECTBO
obnomkoB (10 80 %) mpm ux MakcumaibHOM pasmepe (1o 10 M) mpucyiie
HECOPTUPOBAHHBIM  MPOAYKTaM  arjioMepara HamnpaBJI€HHOTO  B3pbIBA, B
XOPOIIOOTCOPTUPOBAHHBIX OTJIOKEHUAX TEIUIOBBIX OO0JaKOB TOTOKOB OOJIOMKH
OTCYTCTBYIOT.

[ToMumoO copepkaHusi OBEHWIbHOTO BemiectBa (cM. ' 1), pazHOBUAHOCTH
MUPOKJIACTUYECKUX TOTOKOB pa3IMYaloTCid pa3MepoM OOJOMKOB  TMOPOJ U UX
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KOJIMYECTBOM: IMOTOKAM IOBEHWJIbHBIX MOPUCTHIX aHJIE3UTOB MNPUCYIIH OOJIOMKHU
paszmepoMm 10 1 M, mEnmIoBO-TABIOOBBIM - 10 5-7 M (coaep:xkaHue OOJIOMKOB B HHUX
ornenuBaetrcs kak 30-40 u 40-50 %, coorBeTcTBeHHO). Takke OHM pa3IUYaIOTCs
cofiepKaHUEeM TOHKHX 4dacTull - pazMepom wmeHee 0.056 mm (1o 5 u go 10-15 %,
COOTBETCTBEHHO). Martepuain 00enux pa3HOBUIHOCTEN MOTOKOB HECOPTUPOBAH.

Pa3HOBUIHOCTU OTJI0KEHUN MUPOKIACTUYECKUX BOJIH XOPOILIO Pa3anuyaroTcs:
KOJIMYECTBO 00JIOMKOB B MaTepuase NpU3eMHBIX BOJIH He npesbimaet 10 %, npu Tom,
YTO MAaKCUMAaJIbHBIA UX pa3Mep MpHU HeKaTacTpohUUECKUX U3BEPKEHUSIX paBeH 1 cMm,
npu katactpopudeckux - 10 cMm; B MaTepuase BOJH METUIOBBIX 00JaKOB COJEPIKUTCS
He Oonee 20-25 % o0010MKOB, pazMep uX He mpeBblaeT 3-5 cM. OTHoXEeHUs
MPU3EMHBIX BOJH OJHOPOAHBI, XOPOILIO COPTUPOBAHBI, BOJH MEIJIOBBIX OOJIAKOB -
OTCOPTHUPOBAHBI B KaXkJIOM M3 CJIOEB.

[Io  copepkaHuO  OOJIOMKOB  OTCOPTHUPOBAaHHbBIE  NOPOABI  'Mecka
HAIMIPaBJICHHOTO  B3pbIBa" 3aHUMAIOT MPOMEKYTOUHOE TOJIOKEHHE  MEXKIY
Pa3HOBHUIHOCTSAMHU Tmupokmactudeckux BomH (10-20 %, Ttabn. 11), omHako
MaKCHUMAaJIbHBI pa3Mmep uX 00JMOMKOB - 10-20 cMm - oTIMYaeT WX OT OTIOKCHHM
MUPOKIACTUYECKUX BOJIH.

['panynomeTpudeckuil cocTaB 3amoJHUTENEH (HacTUI TUaMETPOM MEHee 2 MM)
T€HETUYECKUX TUIOB MUPOKIACTUYECKUX OTI0XKEHUHN pa3inyeH. DTO 0OCTOSITENHCTBO
MOXHO HCHOJIb30BaTh JUIsl IMArHOCTUKU T€HETUYECKUX THUIIOB TOJOLICHOBBIX WIIU
0oJee TPEBHUX TOJIIT MTUPOKIACTUKH.

B I'maBe 1 mokaszaHo, 4TO BCEM BYJIKAHAM aHJEC3UTOBOIO COCTaBa MPUCYLIE
OJIMHAKOBOE pacrpesiefieHue (Qpakiuid 3amoJIHUTEIed WX MHUPOKIACTHYECKHUX
MOTOKOB, B TO K€ BpeMsl KaXJOMY BYJKaHy XapakTe€pHa OIpe/elICHHas,
OTIIMYAIONIASICA OT JIPYTUX, MpEBATUpPYOmas (Qpakius 3aroHUTENEeH MOTOKOB.
Hanpumep, nis 3anoHUTENEN TOTOKOB Pa3HbIX M3BEPKEHUMN ByJIKaHAa be3bIMSHHBIN
tunnyHa ¢pakuaus 0.125-0.25 mwm (puc. 22, [Ipunoxenue, ctp. 88, 90), st BynikaHa
[Musenyuy - 0.125-0.5 mm (Ilpunoxkenwe, ctp. 93). UucieHHble 3HAYCHUS
IPaHyJIOMETPUYECKUX XapaKTEPUCTUK (MEIUAHBI, CPEIHETO pa3Mmepa, Koddduimenta
COPTUPOBKM H Jp.) 3alOJHUTENCH MUPOKIACTUYECKUX IMOTOKOB OOOUX BYJIKAHOB
CXOJIHBI, Pa3HOBUJAHOCTEH 3THX MOTOKOB ("FOBEHWIBHBIX" W TMEIJIOBO-TJIBIOOBBIX) -
MPAKTUYECKU OJTMHAKOBHI (Tabu. 11).

UucieHHble 3HAYECHHS TPAHYJIOMETPUUYECKUX XAPAKTEPUCTUK 3aroJHUTENEH
MUPOKJIACTUYECKUX IMOTOKOB TMOYTH OJIMHAKOBBI C TAaKOBBIMU  3alOJHUTENEH
arJioMepara HampaBJIeHHOTO B3pbiBa (Tabnm. 11), omHako pacmpeneneHue (pakimii
3aMOJTHUTEINICH arjoMepara, a TAaKXKe CoJIep)KaHe B HUX TOHKUX (Ppakiiuii, He TOBOPS
yXKE€ O CTPYKTYPHO-TEKCTYPHBIX OCOOEHHOCTSX, pPa3IUYHBIX C TAaKOBBIMU
MUPOKIACTUYECKUX TOTOKOB, HE TMO3BOJISIIOT IMepenyTatb »dSTU JiBa THUMA
MUPOKIIACTUKHU.

Spkon 0COOEHHOCTBIO 3aI0JIHATEIIECH OTJIOKEHUN IIPU3EMHBIX
MAPOKJIACTUYECKUX BOJH SIBJSIETCS OJHOMOJIAIFHOE pacmpeneneHue ¢Gpakinui -
peskoe mpeobnamganue yactur, auamerpom 0.125-0.25 mm (mo 30-42 %, Bynkana
bespimsannelil) uim 0.25 - 0.5 mm (mo 37-45 %, Bynkana Illusenyu). To ectb, B
3aMOJTHUTENSIX OTIIOKCHHUM MPU3EMHBIX BOJIH MPEO0IaIaloT Takue ke (Ppakiuu, Kak



Uy 3aloJIHUTENIEM NUPOKIACTUYECKUX TMOTOKOB, C KOTOPBIMU OTJIOKEHHS
MUPOKIACTUYECKUX BOJIH B3aUMOCBSI3aHbI.

OTIUYUTENHHOM YEPTOM  OTJIOKEHUH BOJIH TEIJIOBBIX OOJIAKOB SIBIISETCS
OuMoJIalibHOE pacmpezeiceHue (Qpakiuid HUX 3aloJHUTENeH, OJHAa U3 KOTOPBIX
COBIAJAECT  C MPEBATUPYIOLIEH bpaknuei 3alOJIHUTEIEH mMarepuaia
MUPOKIACTUYECKUX TTOTOKOB, a Apyras - camasi TOHKasi (4aCTUIIbI TUaMETPOM MEHEE
0.056 mm), comepskaHue KOTOPOM MOXKeT Jocturath 35 % (tadi. 11).

[loxoxkee Ha OTJIOXKEHHMS NPU3EMHBIX BOJIH pachnpenesneHue Qpakiuil
3aMOJHUTENST UMEIOT 00pa3oBaHUs 'NIECKa HANpAaBIEHHOI'O B3pbiBa', OJHAKO HX
npeBaympytomas  ¢pakmus - 0.5 - 1.0 MM, a copepkaHue TOHKON (pakiuu He
npesbimaet 5 % (IIpunoxenue, ctp. 92).

YucneHHble 3HAUYEHUS] TPaHYJIOMETPUUECKUX XapaKTepUCTUK (MEIUAHBbI,
cpemHero pasmepa, kod(dduiueHTa COPTHPOBKM U JIp.) 3allOJHUTENECH TOpOJI
MAPOKJIACTUYECKUX BOJTH MEHBIIHNE, YeM MUPOKIACTHICCKUX MTOTOKOB U 00pa30BaHMIA
HAIPABJICHHOTO B3phIBAa, HO OOJIbIIME, YeM MaTepuajia TMeIJIOBBIX 00JaKoB
MUPOKIACTUYECKUX TOTOKOB (Tabn. 11). Tak kak OTIOXKEHUS MPU3EMHBIX BOJH
Oonee  KpYMHO3EPHUCTHI (COAEp)KaHWE TOHKUX (PAKIUHA B WX OTIOXKCHHIX
coctaBisier 5, pexe 10 %, B OTIIOKEHHSIX BOJH IEIUIOBBIX 00JIAKOB - 110 35 %),
YHCJICHHBIE 3HAYCHUS UX TPAHYJIOMETPHUECKUX XapaKTEPUCTUK HECKOJIBKO OOJIBIIHE
0 BEJIMYMHE, Y€M BOJIH TIETUIOBBIX O0JIAKOB.

Benuuunsl MenuaHbl, CpeAHEro pasMepa H JIPYTHX XapaKTePUCTUK
3al0JIHUTEINICH MeCKa HAIMPaBIICHHOTO B3pPbIBA - HAMOOJIBIINE CPEId TEHETUYECKHUX
TUIOB MUPOKIACTUKH (Ta0a. 11). DTO sABISETCS OTIMYUTEIHHOW YEPTOM OTIIOXKEHUN
necKa HarpaBJIE€HHOIO B3phIBA.

HaumenpmiuMu ~ BeMYMHAMHM  BBIIIEYKA3aHHBIX  TPAHYJIOMETPUUECKUX
XapaKTePUCTUK O0JIaJalOT OTJOKEHUS METUIOBBIX OOJaKOB MOTOKOB (Tabm. 15) u
tepbl ganpHero pazHoca [30], comepkaHue TOHKUX (pakIHil B IOpOJaxX MEIUIOBBIX
00J1aKOB MTOTOKOB JOCTUTAET 55-65 %, Tedphl HA PACCTOSHUSX COTEH KUIOMETPOB OT
ByjikaHa - 10 90-100 %.

[Ipeobnanaommumu  ppakuusaMu  3amnojJHUTENEH OTJIOKEHHM ariiomepara
HarpasJIEeHHOT0 B3pbiBa sBisrores 0.125 -0.25, 0.25 - 0.5, 0.5 - 1.0 u menee 0.056
MM, TO €CTh BC€ Te¢ ()pakmmu, KOTOphIE MPEOOIATAIOT Yy 3aMOJHUTEICH IPYTUX
T€HETUYECKUX THUIOB TMHPOKIACTUKUA aHJE3UTOBBIX BYJKaHOB. Bo03MOXHO, Takoe
KOJIMYECTBO Tpeodamaromux (ppakiuii B 3aMOJHATENSAX OTJIOKEHUH arioMepara
SABIISIETCS CiencTBHEM HeanddepeHITMPOBAaHHOCTA €r0 MacChl, KOTOpasi BKIIIOYAET B
ce0st TOpOIbl BCEX TEHETHUYECKUX THUIIOB MUPOKIACTUKUA. DTO CBA3aHO, BEPOSITHO, C
TEM, 4TO OTJIOKCHHS arjioMepara HampaBJIEHHOTO B3pbIBa C(HOPMUPOBAIUCH OBICTPO
(B pe3yibTaTe€ MOIIHOM WJIM MOILIHBIX 3KCIUIO3WMI), HE YCHEIu pPa3JeiauThCi B
npoliecce NMepeMeNIeH!s] Ha TUIIbl MUPOKIACTUKUA. OTIOKEHHS IPYTUX T€HETHUYECKUX
TUTIOB 00JIaJAI0T OJTHOM WIIH IBYMS MTPe00IagarouMu GpaKIiisIMH.

KymynsaTuBHbIE KpHUBBIE TPaHYJIOMETPUYECKOrO COCTaBa 3allOJIHUTEICH
MUAPOKIACTUYECKUX OTIIOKEHUN PA3TUYHBIX TEHETUYECKUX THUIIOB HMEIOT pPa3HbIN
HaKJIOH W 3aHUMAIOT OMpeJeieHHoe MecTo Ha Tpadukax (puc. 18). I'padukm
TPaHyJIOMETPUIECKOTO COCTaBa 3aIMOIHUTEIIEH OTIOXKEHUH, (POpMUPOBaHHE KOTOPHIX
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IPOUCXOJUIIO MPU ABMKEHHUM MO 3emiie (MTUPOKIACTUYECKHE MOTOKH) UMEIOT BUJL
TaHTCHIMAJIBHBIX KPHUBBIX; Te€X, KOTOpbIE (DOPMUPOBAIUCH U3 BBICOKHX TMETUIOBBIX
00s1akoB (OTIOXEeHUs1 Te(phbl, MEIUIOBBIX 00JaKOB MUPOKIACTUUECKUX MOTOKOB) -
noyorux mapabon wnu ayr. KymynaTuBHBIE KpPUBBIE COCTaBa  OTJIOKCHHH,
c(hOpPMHUPOBAHHBIX W3 MACCHI, HAXOJSIICHCS B BO3AyXE, HO TATOTCIOMICH K 3emile
(MpU3eMHBIX MHUPOKIACTHUECKUX BOJH U BOJH TEIUIOBBIX OOJAKOB) - MMEIOT BHI
OJIHOM BETBHU Mapa®oJibl MHOT/IA C dJIEMEHTAMHM "TaHT€HIIMAIBHOCTH".

Cyns mo BuAYy KyMYJSITUBHBIX KPHUBBIX T'PaHYJIOMETPUUYECKOTO COCTaBa
3aMOJTHUTENICH arjloMepara HampaBICHHOTO B3PhIBA, €T0 OTIOXKEHUS (POPMUPOBATHCH
u3 Bo3ayxa (puc. 18). OTo, BEpOSATHO, MOXKET CIYKUTh YKa3aHUEM Ha IKCILUIO3UBHOE
MPOUCXOKJIECHUE ITUX OTI0KEHUH, a TAKKE HA TO, YTO HA3BAHUE THUIMA MUPOKIACTUKHI
"arjmoMmepar HampaBJIECHHOTO B3phIBA" - TEHETUYECKU BEPHOE.

Du3zuueckue ceolcmea omaoHceHul

Ilhomnocme meepooii KOMHOHEHMmbl 3ANOIHUTENEH TE€HETUYECKUX THUIIOB
NUPOKJIACTUKU aHJIE3UTOBBIX BYJIKAHOB B I€JOM MOYTH oOAWHaKoBa (Tabm. 11).
Paznuuus B ee 3HAYEHUSAX JUISl Pa3HBIX TE€HETUYECKUX THUIIOB MUPOKIACTUYECKUX
OTJIOXKEHUM XOpOIIO MPOSIBIAIOTCA MPHU PACCMOTPEHHH THUIOB  OTJIOKEHUI
OTZIETTFHBIX HEKATACTPO(PHUECKNX, HO JOCTATOYHO KPYITHBIX M3BEPKEHUN BYJIKAHOB
[30].

B 1menom, cpenHue 3HaueHUs IUIOTHOCTH TBEpAOH (as3pl 3amoHUTENEH
arJioMepara HamnpaBJIeHHOTO B3pkIBa (2.76 r/em’, 4 OmpeIesIeHNs) HECKOJBKO BBIIIIE, a
OTJIOKEHHH TICIIOBBIX 06JIaKOB MOTOKOB (2.58 r/cm’, 10) - HIDKe APYrHX THIIOB
MUPOKIACTHKU (B CpEJHEM, 3HAYCHHS UX BapbuUpyloT oT 2.69 no 2.73 r/ew).
[InoTHOCTH TBEpmOM (a3bl MOPOJ KOCBEHHO MOATBEPKIAIOT TO, YTO OTIOXKECHUS
arjioMepara HamlpaBJICHHOTO B3pbIBa COJEpKAaT OOJbIIE TSHKEIBIX MHUHEpaIoB, a
NEIJIbl 00JaKOB MOTOKOB - JIETKHX.

Ilhomnocms ecmecmeennozo cnoxceHus OTIOXKEHUM NHPOKIACTUKU B
cpenreM Bapbupyer B mpenenax 0.89 - 1.60 r/cm’. CaMble BHICOKHE €€ 3HAYCHHUS
XapaKTepHBI Ul TOPOJ IIeCKa HAMpaBieHHOro B3pbiBa (0T 1.50 mo 1.77 r/em’ ),
camble HU3KHE - U1 Te(pbl JabHEr0 pa3HOca U NerioB 001akoB NoTokoB (0.89-1.06
u 1.09 r/em’, coorBercTBeHHO). IIIOTHOCTH  OTJIOXKCHMH MEILIOBO-IIIBIGOBBIX
MOTOKOB, B CBSI3U C OOJIBIIMM COXEPKAaHUEM B HUX MEJIKUX OOJIOMKOB MOPOA U
3aMOJIHUTEIISI, HECKOJIBKO BbIIIE, YeM "tOBEeHWIBHBIX" (B cpenneM, 1.56 (127) u 1.44
(13) r/cM’ , COOTBETCTBEHHO).

OT0€eHUs BOJH TMEIJIOBBIX 00JIAKOB arperupoBaHbl, U, XOTS OHU U COJIepKaT
0oJbIIee KOJIMYECTBO OOJOMKOB, IUIOTHOCTh UX MOPOJ MEHbILASA 10 CPaBHEHUIO C
OTJIOKEHUSIMU  TPU3EMHBIX  BOJH  (BEpOSTHO, B CBSI3M C Ooiblien
ra30HACHIIIEHHOCTHIO MTPOJYKTOB BOJH TMEIJIOBBIX 00JakoB), (B cpeanem 1.41 (10) u
1.53 (55) T/cM’ , COOTBETCTBEHHO).

[110THOCTh OTJI0KEHUH arjoMepaTa HalpaBJICHHOTO B3pbIBa (B cpeaneM, 1.47

3
(10)) 3aHMMaeT NPOMEXKYTOYHOE TMOJOKEHUE MEXKIY Pa3HOBUIHOCTSIMHU

r/cm
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oOpa3oBaHMii W TOTOKOB, W MHPOKJIACTHYECKHX BOJIH, BEPOATHO, Oiaromaps
OOJBITIOMY COJIEPKAHUIO B HUX TOHKUX (PPAKITUH.

Ilopucmocms TUPOKIACTUKM B €CTECTBEHHOM 3aJleTaHUM HauOoibIIas Yy
OTJIOKEHUM TEIJIOBBIX O0JaKoB MOTOKOB (B cpeaHeMm, 59 % (3)) - Omaromaps
BBICOKOW arperMpoOBaHHOCTH MaTepuaia, HauMeHbIlas - y 'Mecka HalpaBJIEHHOTO
B3pbiBa" (B cpeaHeMm, 41 % (2)), B CBA3M C KpPYNHO3EPHUCTOCTHIO W BBICOKOM
IUIOTHOCTBIO MTOPOJI.

[I10THOCTh CIIOKEHMS, KOJIMYECTBO OOJOMKOB M TOHKMX (pakuuii B
3aMoJHUTENE, arperupoBaHHOCTh MaTepHualia MOBJIMUSIIA Ha TO, YTO HOPUCTOCTb
OTJIOKEHUM METIOBO-TJILIOOBBIX MOTOKOB HIKE, YeM "FOBEHWIbHBIX" (B CpeIaHEM,
42 (127) n 47 (13) %, COOTBETCTBEHHO), a MOPUCTOCTh MOPOJ BOJH MEIUIOBBIX
00JIaKOB BBIIIIE, YEM OTJIOKEHHI MPU3EMHBIX BOJH (B cpennem, 49 (10) u 43 (55) %,
COOTBETCTBEHHO).

[TopucTtocTh OTJIOXKEHUW  arjioMepara CpaBHMMa C TaKOBOM MPOIYyKTOB
MUPOKIACTUYECKUX TOTOKOB IOBEHUJIBHBIX  IMMOPUCTBIX  aHAE3UTOB U BOJH
NEIIOBBIX OO0JIAKOB, MOPUCTOCTH Te(PHI - C MEeIIaMHi 00JIaKOB MOTOKOB (Tadu. 11).

Du3uko-mexaHuuecKue ceolicmea OmaoHceHuil

Modynu ooweii Oegpopmayuu 3anONTHUTENEH OTIIOKEHUNM TE€HETHYECKHUX
TUIIOB MUPOKJIACTUKUA B CPETHEM UMEIOT NMPUMEPHO OJMHAKOBBIC BEJIMUUHBI - OKOJIO
4-6 MIla, xo0Ts BapualMu UX 3HAYEHUN 3HAYUTEIBHBI - OT 2.2 10 16.6 Mlla (Tabu.
11).

Haumensiine 3HaueHuss Mojyist ooimien aedopmanuu npuHamiiexar teppe u
3aIOJIHUTEIISIM OTJIOKEHUH arjoMepaTa HalnpaBJeHHOTO B3pbiBa (B cpennem, 2.7-4.4
u 2.7 MlIla, coOTBETCTBEHHO), HAUOOJBIINE - 3AMOJHUTEISIM MUPOKIACTUYECKUX
MOTOKOB U BOJIH (10 16.6 u 15.6 MIla, cOOTBETCTBEHHO).

Ilpounocmusle xapaxmepucmuku 3arOJTHUTENCH TUNOB MUPOKIACTUYECKUX
OTJIOXKEHHI BapbUpYyIOT B Y3KHMX MIpelesax; cuerjieHue - B cpeanem, ot 0 no 0.04
MIlIa, yros BHyTpeHHEro TpeHus - B cpeaHeM oT 34 mo 55 rpan. (tabmn. 11).

Takum oOpazoM, KOMIUIEKCHOE HW3Yy4YEHHE MUPOKIACTUKUA  aHJIE3UTOBBIX
BYJIKAHOB TI0Ka3ajlo, YTO IMpPU HEKOTOPOM CXOACTBE (U3NYECKUX U (UBHUKO-
MEXaHUYECKUX  CBOWMCTB  3alOJIHUTENCH  OTJIOXKEHHM, TIE€HETUYECKUE  THIIbI
MUPOKIACTUKHI o0nagaroT OTIpEICIICHHBIMU MHXEHEPHO-T'€0JIOTHYECKUMHU
OCOOCHHOCTSIMHU, OTJHUYAIOIIMMHU KaXIbI U3 HUX OT APYTHX. ITOT (GakTop Urpaer
CYIIECTBEHHYIO  POJIb MpPH  JUATHOCTUKE TEHETUYECKUX THUIIOB HE TOJIBKO
COBPEMEHHBIX, HO TOJIOIICHOBBIX U 00JIee IPEBHUX MUPOKIACTHIECKUX 00pa30BaHUM.



Tabimma 11
HWHXEHEPHO-TEOJIOTMYECKHUE OCOBEHHOCTH NMUPOKJIACTHYECKHUX OTJIOKEHUN PA3JIMUHBIX TEHETUYECKHX THTIOB
AHJAE3UTOBBIX BYJIKAHOB KAMYATKHA
[IupoknacTuyeckue NOTOKU [IupoknacTuueckue BOJIHBI
Hazpanus IEIUIOBO- JOBEHHJIbHBIX MpH3EMHBIE [EIUIOBOTO Henbt Tedpa Arnomepar IMecox
XapaKTEPUCTUK TJILIOOBBIC MOPUCTBIX o0J1aka 001aK0B HarpaBJICHHO- HarpaBJICHHO-
AHJIC3UTOB MOTOKOB TO B3pbIBa O B3pbIBa
3aneranue Cornacyrores ¢ pernbedom ITnomanHoe, B IInomanHoe; Ha IInomannoe, ITnomanHoe, JlokanbHoe, IInomannoe,
OTJIOKEHUI OCHOBaHUU MOBEPXHOCTH, 32 3IIUIcooopas- 3MIMICO00pa3- Y3KHM CEKTOPOM MIUPOKUM
MOTOKOB, BHE npejenamu, B HOM (opMBI, OCh HOH hopMBI, OCh y MOIHOXKHUS CEKTOpOM, He
CcBsi3H ¢ HUMU.B OCHOBaHUH anunca 3nIMmca ByJIKaHa COracysch ¢
paspese - notokos. Ha COBIIAJIaeT C COBMAJAET C penbedom
MIOCTENEHHBIN BEpXHEU I'paHu- MPOTSKEHHOC- HaIpaBJIeHUEM
Hepexos K L€ - METITbI ThIO TOTOKA BETpa
MOTOKY obJiaka noToka
[IpoTspxeHHOCTH 10 10 km 1o 20- 25 km CousMepuMsl ¢ CousmMepuMsl ¢ JIECSITKUA KM COTHH KM 1o 15 xkm 10 30-35 km
OTJIOXKECHUH JUIMHOM ITOTOKOB JUIMHOI
U MIPEBBIIIAIOT €€ TTOTOKOB U
MPEBBIIIAIOT €€
MomHoCTh mo 10 m 1m0 3-5m - 1o 10-15 cMm no 1-2m o 2-5¢cm - o 2-5cMm Ha 1o 15-20 m B 10- 1o 1-2 M BOIHM3H,
OTJIOXKEHUH HeKaTacTpod. HekaracTpod. HeKaTacTpod. paccrosauu 50- 15 kM ot 1-2 cM Branu ot
1020 ™ - 10 2-3 M 10 3-5M - 10 10 c™m - 70 kM ot BYyJIKaHa BYJIKaHA
KaTacTpoduy. KaTacTpoduy. KaTacTpoduy. BYyJIKaHa
Crnoucrocts Hecnouctst Hecnouctsl, Crnoucrocts Crnoucrocts Hecnouctsl, B Crpatuduim- Hecnouctsl, Crnoucrocts
OTJIOKEHUI MHOT /A HESCHOBBIpa- YeTKasl, HHOTja MO/IOIIBE MOKET pOBaHBI B Xa0THUYECKOE YyeTKast
JIOKaJIbHbIE JKEHHast MOHOJIUTHBII OBbITh CI0M Ka)XIOM pacnpeeneHue
JIMH3BI KPYITHBIX o0uK AKKPEIIMOHHBIX U3 CJI0EB MarepHuaia
00JI0OMKOB OTJIOKEHUH Januuiei
Konnuectso 1o 40-50 1o 30-40 1o 10 1o 20-25 HET BOJIM3M BYJIKaHA 1o 80 1o 10-20
00JIOMKOB, - 110 70-90
>2Mm), %
Maxkcumains- 1o 5-7m 10 0,8-1 m molcm- 10 3-5¢m - HET BOJIM3M BYJIKaHA o 10 m 1o 10-20 cm
HBII pazmep HeKaTacTpod. HekaracTpod. - 6oMOBI,
00JIOMKOB 1o 10 cMm - JANHILIN
KaTacTpoduec.
OTcopTUpOBaH- Hecopruposa- Hecopruposa- Xoporio CopTHupoBas- Xoporio CopTHpOBaHbI Hecopruposa- CopTupoBaHbI
HOCTb HBI HBI COPTHPOBAHBI, HOCTb KaXJI0TO COPTHPOBAHBI, HBI
OTJIOKEHUI OJHOPOIHBI crost OJTHOPO/IHBI
ITnotHOCTH 1,56(127) 1,44(13) 1,53(55) 1,41(10) 1,09(3) 0.89-1,06 1,47(10) 1,60(4)
CIIOKEHHUS 1,27-1,88 1,19-1,72 1,30-1,64 1,30-1,67 0,87-1,20 1,09-1,75 1,50-1,77
OTJIOKCHUM,
r/em’
Iopucrocts, % 42(127) 47(13) 43(55) 49(10) 59(3) 56(2) 47(10) 41(2)
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[Ipeobranaro-
mas Gpakus
3aIIOJHUTEIS, MM

Conepxanue
YaCcTHI MCHEe
0,056 mm

Mepaunana, MM

Cpenuuit
pasmep, MM

Koaddpumment
COPTHPOBKH, MM

IInotHOCTH
TBepaoH (asbl,
rlem’.

Cuemenue,
MIla

Vron
BHYTPEHHETO
TpEeHUsl, Tpaxyc

Monyp obmeit
nedopmanmu,
MlIla

HekaTacTpopuy
0,125-0,25
KaracTpopuaec

HekaTacTpopuy

1o 10-15 %

KaracTpopuaec

HekaTacTpopuy
0,26(28)
0,21-0,37

Karactpopuaec

HekaTacTpopuy
0,38(28)
0,32-0,50
KaracTpopuaec

HeKkaTtacTpodua
0,33(28)
0,24-0,41

KaracTpopuaec

2,69(14)
2,64-2,74

0,02(4)

34(13)
22-55

5,0(4)
2,2-78

€CKHE H3BEPIK.
0,125-0,25

KHE M3BEPIKEH.
0,125-0,25
0,25-0,50

€CKHE H3BEPK.
1m0 5%
KHE U3BEPIKEHUS
1m0 15 %
€CKHe M3BEPIK.
0,25(24)
0,19-0,32
KHE H3BEPIKEH.
0,26(15)
0,19-0,34
€CKHEe M3BEPIK.
0,38(24)
0,30-0,47
KHE MU3BEPIKCH.
0,36(15)
0,31-0,41
€CKHEe M3BEPIK.
0,35(24)
0,28-0,42
KHE U3BEPIKCH.
0,32(15)
0,30-0,36

2,71(10)
2,64-2,74

0,02(5)

38(5)
25-53

10,8(3)
7,6-16,6

Taxas xax
IIOTOKA
0,125-0,25 wm
0,25-0,50

10 5-10 %

HeKaTtacTpoduy
0,17(26)
0,12-0,21
KatacTpoduuec
0,24(2)

HeKkaTacTpodud
0,22(26)
0,13-0,27
KatacTpoduuec
0,35(2)

HeKaTtacTpoduy
0,16(26)
0,07-0,23

KatacTpoduuec

0,30(2)

2,69(16)
2,56-2,75

0(7)

42(7)
24-58

6,0(8)
2,5-15.,6

Hexaractpodu-
YECKHE U3BEPIK.
0,125-0,25
KaracTpoguuec-
KUE H3BEPIKCHHS
0,125-0,25 unm
0,25-0,50

1m0 35 %

€CKHe U3BEPXK.
0,12(9)
0,09-0,15
KM€ U3BEPIKEH.
0,17(8)

€CKHeE H3BEPXK.
0,16(9)
0,12-0,23
KHe I/ISBep)KeHI/I}I
0,22(8)

€CKHe U3BEPXK.
0,14(9)
0.09-0,22
KM€ U3BEPIKEH.
0,25(8)

2,70(6)
2,69-2,71

0,04(2)

41(2)
30-52

5,3(3)
3,8-8,1

Mesnee 0,056

10 55-65 %

0,05(9)

0,01-0,07
HeKaTacTpod.

H3BEPIKEHUS

0,07(9)
0,05-0,10
HeKaTacTpod.
U3BEPIKECHUS
BYJIKAHOB

0,05(9)
0,01-0,08
HeKaTacTpod.
H3BEPIKECHUS
BYJIKAHOB

2,58(10)
2,46-2,66

0,04(2)

55(2)
54-56

5,0(1)

IIo mepe
yAaleHust OT
BYJIKaHA -
MEHSIETCS

Ha paccrosnusx 1o
coteH kM - 90-100
%

0-0,02

33-38

2,7-4.4

ITpumeuanue. B uncnnTene - cpeqHee 3HaUeHUE, B 3HAMEHATENE - MUHUMAIbHOE U MAaKCUMaJIbHOE 3HaUeHus. B ckoOkax - konn4ecTBo 06pa3LoB.

0,125-0,25
0,25-0,50
0,50-1,00
menee 0,056

110 20 %

0,24(11)
0,24-0,26

0,38(11)
0,38-0,41

0,40(11)
0,39-0,42

2,76(4)
2,72-2,76

0,01(4)

35(4)
29-50

2,7(1)

0,50-1,00

mo5 %

0,42(19)
0,37-0,60

0,56(19)
0,47-0,62

0,50(19)
0,40-0,54

2,73(4)
2,72-2,74

0(4)

47(3)
33-55

5,9(3)
2,99,0
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I'maBa 3

CpaBHUTE/IbHAS XaPAKTEPUCTUKA HHKEHEPHO-T€0JOTMYeCKUX
0CO0EHHOCTE MUPOKIACTHYECKUX 00pa30BaHUI
aH/JIE3UTOBBIX M 0232JIbTOBBIX BYJIKAHOB

[MupokmacTuueckre OTIOKEHUS 0a3aJbTOBBIX UM aHJE3UTOBBIX BYJIKAHOB
paccMaTpHBAIMCh Ha TMpPUMEpPEe MPOAYKTOB ByJkaHoB KamuaTtku. beima u3yuena
Tepa HMCTOPUYECKUX U JIOUCTOPUUECKHX U3BEPIKEHUU PETUOHAIBHOW 30HBI
IIJIAKOBBIX KOHYCOB ByJkaHa Tombauwmk [16, 17, 31, 94 u #ap.], a Takke Tedpa,
OTJIOXKEHHS TUPOKIACTUYECKUX TTOTOKOB M BOJIH, HAIIPABJICHHOTO B3PhIBA, METIOBBIX
00JJaKOB ~ MHUPOKJIACTUYECKUX IMOTOKOB COBPEMEHHBIX KaTacTpOQUIECKUX U
HEKaTacTpOPUIECKUX U3BEpKCHMI ByIKaHOB be3piMstaHbIN 1 [LnBemyy.

Xumuueckuit u MUHEPANbHBLIL COCAG OMIONHCEHUT

[Toponp! BynkaHa Tonbauuk OTHOCATCS K TUIHMYHBIM Oa3anbTam [18, 19, 25,
27,45, 50, 94 u ap.], be3pIMIHHOTO - K THNUYHBIM aHae3uTam (cm. [, 1).

Tedppa  06a3ambTOBBIX  BYJKAHOB  COCTOMT  MPEUMYIIECTBEHHO W3
BYJIKAHMYECKOTO CTeKjJa 0a3ajJbTOBOIO COCTaBa C COJCp)KaHHEM BKPAIUICHHUKOB
opo1000pa3yroIUX MUHEPAIOB (IJIaruokiasa, MUPOKCeHa, OJIMBUHA, MATHETUTA) HE
npessimatomum 20-30 % odbema mopoabl.

MuHepanbHBIi COCTaB TEHETUYECKHX THUIIOB MHUPOKIACTUKU aHIE3UTOBBIX
BYJIKAaHOB OJIMHAKOB IO KOMIIOHCHTHOMY COJEP)KaHHUIO (OTJIOKEHHS COCTOAT B
OCHOBHOM M3 KPUCTAJUIOB IUIarMOKIIa3a, MUPOKCEHA, MarHETUTa, pOrOBOM OOMaHKH U
UX CPOCTKOB, BYJKAHHYECKOT'O CTEKJa aHAE3UTOBOTO COCTaBa M OOJIOMKOB IOPO),
HO pa3jIu4eH MO MX KOJMYECTBEHHBIM COOTHOIICHUsIM (puc. 23). XapakTepHOM
YepTO MUHEPAJIBLHOI'O COCTaBa BCEX THUIMOB MHUPOKIACTUKUA aHAC3UTOBBIX BYJIKAHOB
SBJISIETCS TTpeoOJiajaHre TIaruokia3a Hajl ByJKaHUYECKUM CTeksioM. st ByJikaHa
Be3bIMAHHBIN Tak)Ke XapaKTEPHO MPUCYTCTBUE B OTJIOKEHUSIX OOJBIIOTO KOJIMYECTBA
00JIOMKOB TOpoJ1 - O0JbIero, yem Ha ByJsikane [lluBenyd, B mUpOKIaCTUKE KOTOPOTO
npeobialaeT BYJIKAHMYECKOE CTEKJIO aHE3UTO-JAllUTOBOrO0 COCTaBa M KPHUCTAJLIbI
pPOTOBOI OOMAaHKH.

CmpyKkmypHo-meKcmypHbsle 0COOeHHOCHU NUPOKIACIMUKU

bazanpTOBBIE W aHAE3UTOBBIE MarmMbl HMMEIOT Pa3jUYHbBIE  COCTaBBHI,
TEMIIEpaTypbl, Ta30HACBIIIEHHOCTb, BA3KOCTb U T.J., YTO OOYCIOBIMBAET Pa3INYHBINI
TE€HE3UC MUPOKIacTUYecKuX oOpazoBanuii (cMm. I, 1) um rabutryc yacTtuil
INUPOKJIACTUKH PA3HBIX BYJIKAHOB.

Jlnst 6a3aibTOBBIX BYJIKAHOB XapaKTEpHbl YacTULbI T€(pbl U30METPUYHON U
yAJIuHEHHON (Gopmbl. OHU yrioBaTble, UMEIOT KOJIOLUIUME BBICTYIBI, O0JIaIal0T
BBICOKOW MOPUCTOCTBIO, B TOM YMCIE U OTKPBITOM [27]. COCTOAT OHU B OCHOBHOM M3
cTeksa 0a3aJIbTOBOIO COCTaBA.
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Jns aHIEe3UTOBBIX BYJKAHOB TaKXe MPUCYIIM YacCTULBI H30METPUYHOU U
yamaeHHon (Gopmbl. Ho ecnu Ha 0a3anbTOBBIX ByJIKaHax pasHas (opma 4acTHII,
oOyCIIOBIIeHHAsT BapuallsIMH COCTaBa 0a3aabTOB, MOXKET HAOIIOMATHCS HA OTHOM
BYJIKAHE - Hampumep, Ha ByjikaHe Ton0auuk (M30METPUYHBIE YaCTHUIbI CTEKJa Ha
CeBepHOoM mpopbiBE W ymiIWHEHHble - Ha HOxkHoM bBosblioro TpemmyHHOrO
Tonbaunnckoro u3Bepxkenus (BTTU) 1975-1976 rr.), To Ha aHAE3UTOBBIX - IS
KKJIOTO W3 BYJKAaHOB CYIIECTBYET XapaKTepHas JHUIIbL eMy (opmMa U CTpyKTypa
YacTUIL] MUPOKIAcTUKU. Harpumep, 11st OTII0KEeHUIN ByJiKaHa be3bIMSHHBIN MTPUCYILIN
M30METPUYHBIC YAaCTUIIBI MOHOJHMTHOTO OOJWKA, XOTS HHOTJA BCTPEYAIOTCS H
MEM30BU/IHbIE, KaK Obl BCIICHEHHBIE, KOJIUYECTBO KOTOPBHIX 3HAUUTEIHHO MEHBIIEE,
9YeM YacTUIl MOHOJIUTHOTO oOnuka. J[ms Bynkana IlluBenmyd XapakTepHBI TOHKHE,
HECKOJIBKO yJIMHEHHBIE YacTUIbI. MIX CTpyKTypa rOBOPUT O TOM, YTO OHHU SIBJISFOTCS
MPOYKTOM pa3pylIeHUs BBICOKOTIOPUCTOM, C IIapooOpa3HbBIMU TMOpamMu JaBhl, a,
BO3MOXXHO, M Pa3HOro pa3Mepa TMOJIbIX IIAPUKOB BYJIKAHMYECKOTO CTEKJa
aHJE3UTOBOrO COCTaBa (OCTBHIBABIIMX JIABOBBIX Iy3bIPEH, JIOMABIIMXCS B BO3AYXE,
KaK MbUIbHBIE IMy3bIpH). [I[puMepoM TakuX MOJIBIX MAPUKOB BYJIKAHUYECKOTO CTEKIa
MOXKET CIIY)KUTh HaxoJiKa, onucaHHas B pabore [34]. EcTh B OTJIIOXKEHHAX ByJIKaHa
[[IuBenyd 1 BHICOKOMIOPUCTHIE YACTUIIBI, W U30METPUYHBIE MOHOJIUTHOTO OOJMKA C
MEJIKOW TOPHUCTOCTHIO OTHPENAPUPOBAHHBIE KPUCTAIIBI MHUHEPAJIOB, HO BCE XK€
npeo01a1aloT TOHKUE Y/UTMHEHHbIE 00JIOMKH BYJIKAaHUYECKOTO CTEKIIA.

B pe3ynbrare MHOTOUMCIIEHHBIX IKCIUIO3UBHBIX U3BEPKEHUM B OKPECTHOCTSIX
0a3anbTOBOro ByJiKaHa (P OPMUPYETCS MOITHBIN CIOUCTHIM MUPOKIACTUYECKHUI YEXOI.
B OmmkHel 30HE ByikaHa Mpeo0IaialoT CIou Janwuied (IIJIakoB), HA YAAJICHUHA OT
HEro Bce OOoJiblliee pacHpOCTPAHEHHE MONTYYalOT Meribl. MOITHOCTH OTJIOKEHUH OT
20-30 M y ByJkaHa ObICTpO (Ha TPOTSHKEHUUM HECKOIBKHX KHUIJIOMETPOB)
YMEHBIIIAIOTCS JI0 MEPBBIX METPOB U Janee - Ha mnpoTsikeHun 100-200 kM - 10
CAaHTUMETPOB U MHJITUMETPOB. OTI0KEHUS CIOUCTHI.

[TupoknacTuueckue OTIOKEHHSI aHJE3UTOBBIX BYJKAHOB PaCIPOCTPAHSIOTCS
Ha PAa3IMYHBIE PACCTOSHUS OT IEHTpa M3BepKeHUs. Tedpa MOKET OTKIAIBIBATHCS
Ha YJIaJICHUHM TEPBBIX COTEH KWIOMETPOB OT BYJIKaHA, OCTaJbHbIE T'€HETUYECKHUE
TUIBl TUPOKIACTUKU - B PAJUYCE MEPBBIX JECATKOB KUIOMETPOB (1m0 40-50 km).
XapakTepHON 4epTON OTJIOKEHHI aHJE3UTOBBIX BYJKAHOB (KpoMme Tedpbl U Mecka
HAIIPaBJICHHOTO B3pbIBA) SBJISIETCS HEPABHOMEPHOCTh MX  PACHpPOCTPAHEHUS IO
IJIOIIA/IA; arjoMepaT HalpaBJICHHOIO B3PbIBa 3aJIETacT JIOKAIbHO Y MOAHOXKHS
ByJKaHa, MPOAYKThl MHPOKIACTUYECKUX TOTOKOB TATOTEIOT K  JOJIMHAM,
MUPOKIACTUYECKUX BOJH - OTKJIAJBIBAIOTCA HA MOTOKAaX W BOKPYT HUX, MEILUIbI
00JIaKOB TMOTOKOB - TIPH OE3BETPEHHOU MOTojie B (hOpME AILTUIICA, OCHhK KOTOPOTO
ABJISIETCSl OTOK, 3aJEratoT Ha OTJIOKEHHSIX 3TOTO MOTOKA, MUPOKIACTUYECKUX BOJIH,
HaIlPaBJICHHOTO B3pbiBa. [Ipu CHIBHOM BETpe OTJIOKEHUS MEIUIOBBIX OOJAKOB
notoka u Tedpsl TepekphriBatoTCA. OTIOXKEHUS BCEX TI'E€HETUYECKUX THUIIOB
NUPOKJIACTUKHU (KPOME arjomepara B3pbIBa, MUPOKIACTUYECKUX IMOTOKOB, MEIUIOB
00J1aKOB MTOTOKOB) MOTYT 00JIaJIaTh YETKOM HIJIM HEICHOBBIPAXKEHHON CIOUCTOCTBIO.

B OmmxHell 30HE aHAE3UTOBOTO BYJIKAaHA pa3JeieHUE TOMI MUPOKIACTUKH Ha
MPOAYKTHI Pa3HbIX €r0 U3BEPKEHUU MOXKHO MPOBOAUTH MO OTIONKEHUSAM METUIOBBIX



00JJaKOB  MUPOKJIACTHYECKUX IOTOKOB, KOTOpBIE BCErga MPUCYTCTBYIOT NpH
U3BEPKEHUAX TaKUX BYJKaHOB. [lermibl 00JaKkoB MOTOKOB — CIUIOIIHBIM YEXJIOM
IIEPEKPBIBAIOT IPYTHE THUIIBI OTJIOKEHUN W3BEPKEHHSI U MOTYT CIIy)KUTb, MOITOMY,
CBOCOOpa3HBIMM  MapKUpPYKOUIMMU TOPU30HTaMU  OJIMJKHEW 30HBI  BYJIKaHa,
pa3ensomMU OTI0KEHUS Pa3HbIX €ro U3Bep)KeHUU. ['abuTyc 4acTuil aHAe3UTOBBIX
BYJIKAaHOB B IIEPEPHIBAX MEXKAY U3BEPKCHUAMH U3MEHACTCA HE3HAUUTENIBHO, TaK KaK
IEpPEPBIBBI 3T HA TAaKUX BYJIKAaHAX NPOJOJLDKAIOTCSA OT HECKOJBKHMX JIET [0
HECKOJIBKHX MECALIEB, B OTIMYME OT 0a3aJbTOBBIX BYJKAHOB, TIJI€ OHU HMEIOT
IIPOJOJKUTEIBHOCTD OT IIEPBBIX IECIATKOB 10 IIEPBBIX COTEH JIET.

I'panynomempuueckuii cocmae omioxiceHuu

N3yuyennsie oTnoxkeHus: Tedpsl 0a3abTOBOIO COCTaBa OTHOCATCS K IECKam
KPYIIHBIM U CpPEeAHEN KPYNMHOCTU W TPAaBUMHBIM U APECBAHBIM TpyHTam [27,31].
3anoTHUTENH OTIIOKEHUHM Pa3HBIX TEHETUYECKUX THUIIOB MUPOKIACTUKHU aHJE3UTOBBIX
BYJIKAHOB OTHOCSTCS K TI€CKaM IIUPOKOTO CIHEKTpa 3€pHUCTOCTH - OT
KPYIHO3EPHUCTHIX /10 TBLIEBATHIX.

CocrtaB, O0OJMK 4YacTUIl, WX CTPYKTypHBIE OCOOCHHOCTHU, TEHE3UC
MUPOKJIACTUYECKUX 00pa3oBaHWii OO0YyCIOBIMBAIOT UX (U3HUYECKHUE U (UBHKO-
MexXaHW4YecKue cBoicTBa (Tabdm. 12).

Du3uueckue ceolicmea nRupoxKiacmuKku

Creksia 0a3albTOBOTO  cOCTaBa 00J1aat0T OOJbINEH TUIOTHOCTHIO TBEPOi
dasbl, uem anme3uToBoro (2.70 - 2,85 r/em’ u 2.40 - 2.57 r/cM’ , COOTBETCTBEHHO).
[InoTHOCTH, MOPOIOOOpA3YIOIIMX MHHEPAJIOB BHIIIE, YeM CTeklIa 0a3ajgbTOBOrO
coctaBa. YacTuilpl MEMJIOB COCTOST, KaK MPaBWIIO, U3 CTEKJIA C BKIIOYEHUSIMU
MUHEpAJIOB, TOATOMY M IJIOTHOCTH TBEPJ0H (Da3bl OTIONKEHUU, UMH CIIOKCHHBIX,
BBIIIIE TUIOTHOCTU KaK aHJIE3UTOBBIX, TaK U 0a3aJIbTOBBIX CTEKOJ (Tabi. 12).

Cpenusisi niomnocms meepooii KomMnoHeHmsl Teppbl 0a3aTbTOBOTO  COCTaBa
(293 wu 2.56 r/cM® UL MAarHE3HalbHBIX M [JIHHO3EMHCTBIX 0a3ajibToB,
COOTBETCTBEHHO) MOYTH OJIMHAKOBA C TUIOTHOCTHIO JIaB ByjkaHa Tonbauyuk - 2.91 -
2.98, B cpermeM - 2.96 (7 o6pasuoB) r/cm’ u 2.85 - 2.88 . B cpenneM - 2.86 (9) r/em’
(maBel  CeBepHoro u IOxHoro mnpopsiBoB BTTH, COOTBETCTBEHHO, IaHHbBIE
B.M.Jlagpiruna, T'eomornueckuit  dakynprer MIY). Cpeansisi  IUIOTHOCTb
3aM0JIHUTENICH MUPOKIACTUYECKUX OTJIOKEHHI aHJE3UTOBBIX BYJIKAHOB (B CpeaHEM
2.72 (64) r/cM’) mOUYTH paBHA IUIOTHOCTSAM JaB aHie3uTa. Hampumep, IUIOTHOCTB
pPOrOBOOOMAHKOBBIX aH/IE3UTOB Kymona ByikaHa [lluBemyu 1980-1981 rr. wumeer
spaueHmst 2.69 - 2.72 r/cM’, IUIOTHOCTH /4B BYJKAaHA Be3bIMSHHBIN (M3BEpIKEHHUE
1979 1.) - 2.69 -2.80, B cpexnem - 2.75 (11) r/em’ (zammsie B.M. Jlagsiruna, MI'Y).

Ilnomnocmu TUPOKIACTUKA B €€ €CTECTBEHHOM 3aJIeTAaHUU BapbUPYIOT B
IUPOKKX mpeaenax - 0.55 - 1.72 r/cm’ Tedps! 6a3anpToBbX ByakaHoB u 0.87 - 1.90
r/cM> OTJIOKEHHi aHIe3HTOBBIX ByJIKaHOB - (Tabm. 12). 3amedarenbHO TO, 4UYTO B
OTJIOKEHUSIX aH/IE3UTOBBIX BYJIKAHOB HAWMEHBIICH MJIOTHOCTHIO OO0JIANAI0T METLIbI
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00JJaKOB MOTOKOB, TO €CTh Camble TOHKHE NMUpoKiacThuueckue orioxenus (0.87 -

1.20 r/cm’), B Tedpe GasanpToBbIX - mutaky (0.62 - 1.16 t/em).

Tabnura 12

®U3NYECKHUE U ®U3NKO-MEXAHUYECKUE CBOMCTBA IMMPOKJIACTUUYECKHX
OTJIOKEHUI BA3AJIbTOBBIX U AHJAE3UTOBBIX BYJIKAHOB
CEBEPHOH I'PYIIIIBI KAMYATKH

HaszBanus xapakTepucTuk bazanbToBBIEC BYJIKaHbBI AHIE3UTOBBIEC BYJIKAHbI
I[II0THOCTS, T/cM 1,05(80) 1,77(310)
0,55-1,72 0,87-1,90
[TnoTHOCTH TBEpAOH (a3bl, 2,97(20) 2,72(64)
r/em’ 2,54-3,01 2,46-2,76
Bnaxuocts, % 13(30) 6(170)
0,25-22,7 0-32
Koaddumnument nopucrocty, 2,37(30) 0,77(310)
eIMHHIIA 0,71-3,77 0,43-2,06
[Topucrocts, % 66(30) 42(310)
41-80 30-67
Cueruienue, MlIla 0,03(30) 0,01(27)
0-0,11 0-0,08
VYToJs1 BHYTpEHHETO TPEHMUS, 30(30) 39(27)
rpanyc 19-55 22-58
Monyns obmeii nedopmarum, 7,4(30) 5,2(23)
MlIla 1,5-11 2,2-16,6

[Mpumeuanue. B uncnurene - cpeqHee 3HaYCHUE, B 3HAMEHATEIIC - MUHUMAIILHOE U MAaKCUMAIILHOE.
B ckoOkax - KOJTM4ecTBO 00pa3IoB.

AHasioru4yHasi KapThuHa HaOIogaeTcss ¢ nopucmocmoio. Ilopuctocth
OTJIOXKCHHUH TIIJIAKOB 0a3aIbTOBOTO COCTaBa OOYCIIOBIIGHA CTPYKTYpOH M BBICOKOM
MIOPUCTOCTBIO YACTHII, PBIXJIBIM CIOKEHHEM TOpoj. Bricokas mopucTtocts Tedps
aHJEC3UTOBBIX BYJIKAHOB, BEPOSTHO, OOYyCIIOBIEHA OOJiee CHIIBHBIM APOOJICHHEM
aHJE3UTOBOM MarMbl, HeXKEMN 0a3abTOBOM, U 00pa3oBaHWeM 0oJjiee TOHKUX YacTHII,
HA TOBEPXHOCTH KOTOPBIX aJCOPOMPYIOTCS Ta3bl M Maphbl BOJBI, CIIOCOOCTBYIOIIHE
arperaiuy NerioBbIX YaCTUIl U MPENATCTBYIOUIME UX TUIOTHOU YIIaKOBKE.

B 1memoMm, mwmpokmacthka 0a3ambTOBBIX BYJKAHOB, IO CPAaBHCHHIO C
AHJIC3UTOBBIMHU, UMEET MEHBIIIYIO MNIOTHOCTh B €CTECTBEHHOM 3aJIeTaHUU (B CpPEIHEM
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1.05 u 1.77 r/eM” , COOTBETCTBEHHO) U HECKOJIBKO OOJIBIIYIO IOPUCTOCTD (B CPETHEM
66 % u 42 %, COOTBETCTBEHHO).

Du3zuxko-mexanuyecKue ceouUCmea OM10IHCeHU

Jeppopmayuonnsvie xapakmepucmuku 3anoIHUTENEH  NTUPOKIACTUYECKUX
OTJIOXKEHHH 0a3aJIbTOBBIX M aHAE3WTOBBIX BYJKAHOB BAPHUPYIOT B PA3HBIX Mpejeax
(1.5 -11 m 2.2 - 16.6 MIla, cOOTBETCTBEHHO), HO CPEAHUE WX 3HAYEHUS BBIIIE Yy
Tedpsl 6a3anbTOBOrO cocrana ( 7.4 u 5.2 MIla, coorBeTcTBeHHO) (Tabmn. 12). B cBsizu
C CBOEOOpa3HBIMU CTPYKTYPOM YACTUIl M TPAHYJIOMETPUUECKUM COCTaBOM Tedpa
0a3ambTOBOr0 cocraBa Oosiee MOJBEp)KEeHa J1e(POPMAIIMOHHBIM BO3JEHCTBHUSAM, YeM
3aMOJHUTENN OTIIOXKEHHUM Pa3HbIX TeHETUYECKUX TUIIOB MTUPOKIIACTUKHN aHJE3UTOBBIX
BYJIKQHOB.

Ilpounocmnusle noxazamenu THUPOKIACTUKYA 0a3albTOBBIX W aHJE3UTOBBIX
BYJIKAaHOB MPAKTUYECKHU OJIMHAKOBHI. CiieruieHue tedpbl 6a3aabTOBOIO COCTaBa PABHO
B cpenHeM (.03 MIla, 3amosiHMTENIeN NUPOKIACTHKH aHAE3UTOBOro coctara - 0.01
MIIa (tabn. 12). VYriubl BHyTpEeHHEro TpeHHs cocTaBisitoT B cpeaneM 30 u 39 rpan.,
COOTBETCTBEHHO. BeposTHO, Ha TPOYHOCTHBIE TOKa3zaTrenu Tedpsl 0a3aIbTOBOTO
cocTaBa OoJIbIlIee BIMSHUE OKA3bIBAET CIICTUICHNWE YaCTUIl MEXaHUYECKOW MPUPO/IBI,
a TUPOKJIACTUKH aHJAE3UTOBOTO COCTaBA - OOJBINAS TNIOTHOCTH CIIOKECHHS OTIIOKCHHM
Y HaJM4Yue 3HAYUTEIIbHOTO KOJINYECTBA TOHKUX YaCTHII.

B nenom, ¢usndeckne u GuU3NKO-MEXaHUIECKHUE CBOWCTBA MUPOKIACTUICCKUAX
OTJIOXKEHUI 0a3aJbTOBBIX U aHJIE3UTOBBIX BYJIKAHOB Pa3IUYHbI. ITO 00YCIOBJIEHO, B
NEpPBYI0  Ouepelb, COCTAaBOM M  XapaKTEPUCTUKaMU  (Tra30HACHIIIEHHOCTHIO,
TEMIIEPATYpOil, BSI3KOCTbIO M T.JA.) MarMm 3TUX ByJKaHOB. COCTaB MarM U T€HE3UC
MUPOKJIACTUKU TMPEIONPEAEISIIOT CTPYKTYPHO-TEKCTYPHbIE OCOOEHHOCTH €€ YaCTHI]
U OTJIOXeHHi. ['abutyc wyactuil, TpaHyJIOMETPUUYECKUU COCTaB OTJIOKEHUU B
OCHOBHOM U OTIPECNSIOT pa3nudus PU3NYeCKux M (PU3NKO-MEXaHUIECKUX CBOWCTB
MUPOKIIACTUKY 0a3aTbTOBBIX M aHJIE3UTOBBIX BYJIKAHOB.
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KonBexkTrBHAsI rpaBUuTAlIMOHHASA TU(PepeHIInaAnusA
MUPOKJIACTUKHU aAHAE3UTOBbIX BYJIKAHOB

WN3BeCTHO, 4YTO MpU JABWKEHUM NHUPOKIACTUYECKOIO IIOTOKA IO CKIOHY
ByJIKaHa HaJl HUM IOJHUMAIOTCS TEIIoBble oOnaka (puc. 29 a). B pabdore [118] P.
@umep ONUCHIBAET KOJUIANC IUIMHUAHCKOW SPYNTUBHOW KOJOHHBI, B PE3yJbTATE
KOTOPOTo (POpMUPYETCS UCATU3NPOBAHHBIN pa3pe3 SPYNTUBHON €IUHUIIbI, TOHITHE
0 koTopo# 0b110 BBeAeHO P. Crapkcom u I'. Yonkepom [140].

Ecnu  mombiTaThest  caenaTh  cxemarndeckuit  "paspes3"  ABMKYyILIEWUCS
NUPOKJIACTUYECKON MACChl Ha HEKOTOPOM YJIAJIEHHHHM €€ OT LIEHTpa W3BEpP)KCHMS,
BEPOSITHO, IO MHEHHUIO aBTOPA, MOKHO MOIYUYUTh CIECIYIOUIYIO KapTUHY (pHcC. 34).

Puc. 34. HusBepkeHrne NHMPOKIACTHUECKON Macchl Ha CKJIOH ByJIKaHAa bBe3bIMSHHBIM NpHU H3BEP)KEHUU
13 okTsi0pst 1984 1. doto B.H. Hewaepa. Onucanue B TeKCTe.

[Io MOBEPXHOCTH 3€MJIM JBMXKETCS TSKEIoe "Teno" MNHPOKIACTUYECKOTO
MOTOKAa, HArpy>KEHHOE TJbI0AMH W KpymHbIMH oOmomkamu (cimoit [). Ham Hum
o0Opa3zyeTcst CI0M MEeTIOBO-TIeCYaHON MacChl ¢ MEJIKUMHU 00JIOMKaMH (JTATUIUISIMHA ), U3
KOTOpPOT0, BEPOATHO, (HOPMHUPYIOTCS MOPOABI BOJHBI mermiaoBoro obmaka (II), eme
BBIIIE - TICTUTBI 00TaKka moToka (cioi 111).
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Takoe pasgeneHue NHUPOKIACTUKA HA '"CIOM"' NIPU JIBWKEHUU IO CKIOHY
BYJIKaHA aBTop B paOore [30] mHasBanm "muddepeHumanuenn paccioeHus".
BrnocneactBum TepMuH ObUT YyTOYHEH U CETOAHS BBINMICYKA3aHHBIM IPOIIECC
Ha3bIBAaeTCS "KOHBEKTUBHAS TpaBUTAMOHHAS MU epeHnuranus mupoKIacTuku', T.K.
paszeieHne MHUPOKIACTHYECKOM Macchl Ha "ciou" mpoucxomuT Omaromaps
NPEUMYIIECTBEHHO KOHBEKTHUBHBIM IMpOIECCaM, a 3aTeéM YKe IMOJ JACHCTBHEM
rpaBUTAIIMM W3 OTUX '"cimoeB" (QOPMHUPYIOTCS MUPOKIACTHUECKHE OTIOKCHUS
pPa3JIMYHBIX  THUIIOB. KonBektuBHass ~ rpaBuTanmoHHas  guddepeHuanus
MUPOKJIACTUKU  SIBJISIETCS.  HEOTHEMJIIMOWM ~ 4YacThio  OOmIero  mporiecca
muddepeHnmanuy TUPOKIACTUYECKOH MacChl B MPOIECCE KYJIbMHHAIIMOHHBIX (a3
U3BEp)KEHWU ByJKaHOB. Ecmm 9o0moBas rpaButanuoHHas —auddepeHnuanys
XapakTepu3yeT 'TOPU3OHTAJIbHYIO" COCTaBISIONIYIO OSTOTO OOIIero mporecca
(oTpakaeT HW3MEHEHHE cocTaBa Teppbl IO Mepe  yAalleHus ee OT IeHTpa
U3BEPKEHUS), TO KOHBEKTUBHAS - "BEPTUKAIBbHYIO" (OTpa)aeT MPOLECC pa3/ieliCHHs
MAPOKJIACTUYECKOM Macchl Ha "ciiou", U3 KOTOPBIX 3aTeM (POPMUPYIOTCS HECKOJBKO
TUIIOB MUPOKIACTUKH).

Haubonbiass Macca TBEpABIX YaCTUIl HA €IUHUILY IUIOMIAAM TPUHAICKUT
moToky (cioii ), B KOTOpOM TIBIOBI W METKHE OOJIOMKH COCTAaBJISIOT MOMHUMO
3anonHUTeNns (dactuiy pasmepoM < 2 Mmm) 50-70 %; HauMeHbIIas - MEIJIOBBIM
obnmakam mortoka (cmoit III). Cmoi#t Il 3aHmMaeT mpoMeKyTOYHOE MECTO B paspese
(puc. 34)- conepkaHue Januuie B HeM MOXKeT aocturatb 20-25 %.

[To ouenkam aBTopa (o ¢ororpadusiM KyJIbMUHAIUN W3BEPKEHUI ByJKaHA
be3bIMSAHHBIN 1 IO U3YYEHUIO MOIIHOCTEN OTJIOKEHUW 3TOTO BYJIKAHA U3BEPKEHUU
1956 r., 1984-1989 rr.), coOTHOIlIEHHE MOIIHOCTEH Tpex 'ciaoeB" NIBUXKYILIEUCS
MUAPOKJIACTUYECKOW MacChl, BO3MOXHO, Oyzer Omusko cnemyromemy: [ILIIT xkak
1 :1-2 : 50-100 (B egmaMIax). MommHOCTH CHOPMHUPOBABIINXCS OTJIOKECHUNU Ha
MOBEPXHOCTU 3emii cooTHocatcss npumepHo Tak: [ILIII xak 500 : 100 : 1 (B
eJIMHUIIAX ).

Bo3HuKkHOBEHHE TMEMIIOBBIX OOJIAKOB HAJ MUPOKIACTUYECKUM TOTOKOM
00yCIIOBJIEHO, BEPOSTHO, TEMH K€ SIBICHUSMHU, YTO U MOAHEM SPYNTUBHOU NEIIOBOI
Tydd HaJ KpaTepoMm ByikaHa. Ho ecimm BwicOTa mombeMa Tedpbl OOYCIOBICHA B
NEPBYIO OYEpEdb CHJIOM DKCIJIO3UM Marmbl, a 3aTe€M YK€ - XapaKTepUCTHUKAMHU
aTMoc(epbl B JIaHHBIH Yac; TO JJIA TMEIJIOBBIX OOJIAKOB MOTOKOB TJIABHYIO POJIb
urpaer armocepa - ee Temmeparypa, BIAXKHOCTh, crpatudukarus u T1.10. C
MOBEPXHOCTU TMOTOKAa YACTUIIBI TOJHUMAIOTCS B TYypOYJIGHTHOM pEXUME H
HEKOTOPBII MPOMEKYTOK BPEMEHHM - O Havalla OTI0KEHUS Ha 3€MJTIO - HAXOIATCSI BO
B3BEIIICHHOM CcOCTOssHMH. KapTuHa o0pa3oBaHus THUIOB MHUPOKIACTHKHA YEM-TO
MOX0Xka Ha Cerperanyio TMecka B BOJHOMPUOOWHOW uacTu Bojoema [56]. Taxxke
necyaHble YacTHUIBI CHaudaja "mojadpackiBaloTCs" BBEPX, a 3aT€M BBINIAJAIOT HA JTHO,
pa3zesnssiCh IPU 3TOM IO YAECIbHOMY BECY MUHEPAJIOB.

[Ipouecc OTI0KEHN MUPOKIACTUKH OOJI€E CIOXKEH, HO, 10 CYTH, Cerperamus
MaTepuaia SBISETCS ompenenstomuM ¢GakTopoM oOpa3oBaHHUS TpPEX THIIOB
MUPOKIIACTUYECKUX OTJIOKEHUW - TOTOKOB, BOJH TEIJIOBOr0 oOJaKka W TIETUIOB
00J1aKOB TTOTOKOB.
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CymecTBOBaHME  KOHBEKTHMBHOW  TpaBUTAIMOHHON  muddepeHnnanuu
MUPOKJIACTUKKA MOKHO TOJTBEPJUTh KOJIMYECTBEHHO HEKOTOPBIMH JaHHBIMU
M3YUYEHHU OTIIOKEHUH ByJIKaHa be3pIMsaHHbIN n3BepxeHni 1984-1989 rr.

Ha puc. 22 nokasaHbl Bapuallii CpPEIHUX 3HAYCHUM COJEpKaHUA KpeMHE3emMa
JUIST  KaXKJIOro W3 THUIOB NHUPOKIACTUKU HW3YUYECHHBIX W3BEPKEHUM BYJIKaHA.
HawnGonbmee komudecTBO 00pa3ioB ObUIO M3ydeHO 1O u3BepkeHuto 1985 r.(maBa -
19, moTok -7, BOJIHEI -5) U pacupenesieHHe KUCIOTHOCTA TUIIOB MUPOKIACTUKH 3/1€ChH
Oonee mocroBepHo. TakuMm ke 00pa3oM STO pacHpeAcsiCHHE BBITVISIIUT U B
00001IeHHON KOJOHKE. B psmy MHUpOKIAaCTUKKA HamOOJiee OCHOBHBIMU SIBIISIOTCS
00JIOMKY M3 TMHPOKIACTHYECKUX IMOTOKOB, K HHUM OJIM3KA COCTaBbI 3allOJHUTEICH
MAPOKIACTHYSCKUX MOTOKOB (56.72 Bec. % SiO - 33 ob6pas3ua u 56,68 Bec. % (16),
COOTBETCTBEHHO), Jlajie€ - 3alOJIHUTENIM MUPOKIACTUYECKUX BOJH - 57.18 Bec. %
(10). HambGomee KHCIBIMU SIBJISIFOTCS TETUIBI 00jakoB 1MoToKoB (60.61 Bec.% (8) m
tepa (61.72 Bec. % (7), uro oT™Meuanoch u padee [2, 8, 9 u T.1.]. XapakTepHo, 4TO B
NpPOAYKTaX BCEX W3YUYECHHBIX U3BEPKEHUN BYyJIKaHA 3alOJHUTENH OTJIOKEHUI
MUPOKJIACTUYECKUX BOJH XOTS M HE Ha MHOTO, HO Oojiee KHUCIbIe, YEM JIaBbl W
3alOJIHUTENIN TOTOKOB (puc. 22). Takas e TeHICHIUS B OTHOIIEHUH 3allOJIHUTEIEH
MIOTOKOB U BOJH - OOJIbIIEE COJEPKaHUE KPEMHEKHUCIIOTHI B MOPOJaX BOJH, Y€M B
3anojiHuTeNle NMOTOKOB u3BepkeHUs 1980 1. Bynkana CeHT-XeneHC  MOKa3aHa,
HarpuMmep, B padore I1. JIlunmana, JI. Hoprona u ap. [126].

Haubomnbimass KHCIOTHOCTh MpuUCyIa Tedpe, Tak Kak €€ Ty4d TMOJHUMAIOTCS
HaJ[ KpaTepoM BYyJIKaHa Ha OOJBIIYIO BBICOTY, YeM IEIUIOBbIE 00Jlaka TOTOKOB, a
3areM Tedpa TMoABepraeTcsa Takke d0i10Boi auddepenmmanmu. B cBa3m C
HEOONMBIIMMU MaciiTabaMu HM3BEep)KeHUW BynkaHa bespimsuubd 1984-1989  rr.
sonoBast nuddepenmuarnus tTeper npoucxoamna ObicTpo u B 20-50 kM oT BynkaHa
OHa BBICTyTAJIa YK€ Kak Tepa JabHEeTo pa3Hoca.

3anoTHUTENN MTUPOKIACTUYECKUX TMOTOKOB W BOJIH, TMETIHI 00JaKOB IMMOTOKOB,
Teppa cocToIT U3 00JIOMKOB KPUCTALIOB MUHEPAJIOB, UX CPOCTKOB, BYJIKAHUYECKOTO
cTeksa U 00JIOMKOB aHje3uTa. B 11enomM, coctaB cBeXuX JiaB n3BepkeHui 1984-1986
IT. JOCTATOYHO oauHAKOB (puc. 23). OOOOIIEHHBII MUHEPAIBHBIA COCTaB JIaB
COMOCTaBUM C COCTAaBOM 3allOJHUTENEH MUPOKIACTUYECKUX TIOTOKOB, COCTaB
OTJIOXKEHUM MHUPOKIACTUYECKUX BOJIH OTIMYAETCAd OT HHUX Oousbliel oneit
IJIarMoKjIa3a U 0OJIOMKOB ITOPO/I.

[InoTHOCTH TBEpaOHM (ha3pl MOPOJ, KaK HM3BECTHO, 3aBUCUT TOJBKO OT HUX
MUHEPAJIbHOTO COCTaBa U C BO3PACTAHHEM KOJIMUECTBA TSXKEIBIX MUHEPAJIOB TAKKE
yBenuuuBaercs [42]. IlnoTHocTH TBEpJ0l KOMIOHEHTHI 3aMOJHUTENEH OTI0XKEHUN
MUPOKJIACTUYECKUX TIOTOKOB, BOJIH W TIEIUIOB OOJIAKOB TMOTOKOB, HAaIMpUMED,
u3BepKeHUs ByJkaHa be3piMsiHHbIN B 1984 1., umeroT 3HaueHus 2.69 (4), 2.56 (4) u
2.47 (4) r/em’, cootBercTBeHHO (pHC. 35). B menoM ke, rpaduK MOKa3hIBaeT
TEHJICHIINIO YMEHBIIECHUS 3HAYEHHWH IUJIOTHOCTU TBEPAOW KOMIIOHEHTHI MOPOJ OT
3aMOJTHUTENCH MUPOKIACTHYECKUX MMOTOKOB K Te(hpe AaTbHETo pa3Hoca.
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Puc. 36. JlnarpamMmbl TpaHyJIOMET-
PHYECKOTO COCTaBa 3aIlOIHUTENICH
MUPOKJIACTUYECKUX OTIOKEHUMN
ByJIKaHa be3bIMAHHBIN U3BEPKEHUN

1984-1989 rr.

bespiMsiHHBINA. SIcHO HAOMIOMaeTcs OHA W Ta Ke
npeoOnamaromas  Qpakmuss  y  3anoJHUTENCH
MUPOKIIACTUYECKUX TMOTOKOB M TPU3EMHBIX BOJIH.
VY BOJIH TEIJIOBBIX 00JIAKOB - JABE (PpaKIiu - TaKas
K€ KaK W y MOTOKAa M HAaWMEHbINAsA, SBISIOMIASCS
npeoOII1aatoIIe y OTI0KEHHUH TEIJIOBBIX 00IaKOB
IMOTOKOB. YETKO MPOCIIEKUBAECTCSA IOCTEIIEHHBIN
nepexoy (CHU3y BBEPX - OT 3aMOJIHUTENEH TOTOKOB
K TeruiaM oO0JaKkoB IMOTOKOB) K Tpeo0IialaHuio
HanOoJiee TOHKON (PPaKIIUU B OTIOKCHUSX.

B menmom, pacnpenenenue  ¢paxuuit
3aMOHUTENICH  TpeX  TUINOB  MUPOKIIACTHKH,
pacrloyiOKeHNEe WX KyMYJISTUBHBIX KpPHBBIX Ha
rpadukax, a TakkKe WX TpPaHyJIOMETPHUECKHE
CTaTHUCTHYECKHE KOA(DPUITMECHTHI HEOIHMHAKOBHI.
Hanpumep, Meauanabie quaMeTpsl 3aN10JHUTEIICH
MUPOKIIACTUYECKUX TMOTOKOB, BOJTH W TIEIJIOB
00JJaKOB  TIOTOKOB  BYJKaHa  be3bIMSHHBIM
u3BepxkeHui 1984-1989 rr. umeror 3nauenus 0.26
(28), 0.12 (9) u 0.05 (9) mmMm, Cpennuii pasmep -
0.38 (28), 0.16 (9) u 0.07 (9) MM, COOTBETCTBEHHO
(cm. Tabm. 3, 11).



KonBekTrBHass TpaBuUTanMOHHAs AudQepeHruanus MUPOKIACTUIECKOTO
MaTepHuajla HaXOAMTCS B MPSAMOM CBSI3M C MacmITabOM H3BEpKEHHs BysKaHa. Yem
OosibiIe MacmTad W3BEPHKEHHs, TEM JIydllle OHa MPOSIBISETCS, U JAUArHOCTUKA
TeHETUYECKUX THUIOB TMHUPOKJIACTUKA B TIOJEBBIX YCJIOBHUAX MPOBOAUTCS 0Oe3
3aTpyJHEHUI, a 3HAUYCHHS XapaKTEPUCTUK HX COCTaBOB M (PU3UUYECKHX CBOMCTB
JOCTATOYHO XOPOIIO PA3IUYAKOTCS.

[Tpu HEOOMBIINX W3BEPKEHHUSIX BYJIKAHOB KOHBEKTHBHas IuddepeHnnanus
MUPOKJIACTUYECKOW MAacChl MPOMCXOAMUT CJIad0 - XWMHYECKHM, MHUHEPAJbHBIMH,
I'PAHYJIOMETPUYECKUN COCTaBbl THUIIOB IUPOKIACTUKH OYEHb IIOXOXH, IUIOTHOCTHU
TBEpAOH (pa3bl UX MOYTH OJAMHAKOBBI.

[Ipumepom xopomwei aud@epeHuIranuy MUPOKIACTUKA MOTYT CIIYXKUTh
JNAHHBIE TI0 M3BEPKEHUAM ByJKaHa be3piMsaHHbIM B 1984 m 1985 rr., muoxon -
JTAHHBIE 110 U3BEpKEeHUIO 1986 T.

Taxum o6pazom, pa3nuuusi B COCTaBax, INIOTHOCTSAX TBEPAOH (Pa3bl OTIOKEHUN
pPa3HBIX TEHETHMYECKUX THUIOB  IOATBEPKIAIOT  CYLIECTBOBAHME  IpoLEcca
KOHBEKTUBHOM TpaBUTAIMOHHON nuddepeHmanu MNUpOKIACTUKA aHAE3UTOBBIX
BYJIKaHOB.
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Kpl/ITepI/II/I BBIACJICHUA I'CHCTUYICCKUX THIIOB MUPOKJIACTHYCCKHUX
OTJIOKEHHUH AHAEC3UTOBLIX BYJIKAHOB

Pa3nnuus MHXEHEPHO-I€OJOrMYECKUX OCOOEHHOCTEH TI'€HETHYECKHX THUIIOB
NUPOKJIACTUKHN aH/IE3UTOBBIX BYJIKAHOB ONHCaHbl B ['7naBe 2. 31ech MOKa3aHO, Kak
Ha I@PAKTUKE - B TMOJEBBIX YCJIOBHSAX pa3inyaTh THUIBl MHPOKIACTHYECKUX
OTJIOXKEHM, a TAaKKe C MOMOIIBI0O KaKMX XapaKTEPUCTUK YTOUYHATH MPUBEICHHYIO
JUArHOCTUKY. JlpyrMMH cioBaMH, OIPEAENICHBI TJIABHBIE KPUTEPHH, IO KOTOPBIM
BBIJICJICHHE T€HETUYECKUX THUIIOB MUPOKIACTUKU AHJIE3UTOBBIX BYJIKAHOB SBIISETCS
HanboJIee I0CTOBEPHBIM.

HamomuuMm, uyto Tedpa oOpasyercs B pe3yibTaTe NPEUMYILIECTBEHHO
BEePTUKAJIBHBIX OJKCIUIO3MHA U3 KpaTepa ByJKaHa, OOpa3OBaHHs HaNpaBICHHOTO
B3phIBa - 0O0Jee MOIIHBIX HANPABIECHHBIX MOJ YIJIOM K TOPU30HTY 3KCIUIO3UH U3
MIPUBEPIIMHHBIX YAaCTEH BYJIKAHOB, MOPOJAbI MUPOKIACTUYECKUX MOTOKOB, BOJH H
MEIJIOB 00JIAKOB IOTOKOB, HAaxoJsACh B NApareéHETUYECKOM CBS3M MEXAy co0oil,
(GopMupyIOTCS U3 MUPOKIACTHUECKON MacChl, HU3BEPraromielics Ha CKJIOH ByJKaHa B
pe3yiibTare KoJulanca 3pYNTUBHON KOJIOHHBI (BEPTUKAIbHON WM HAKIOHEHHOM K
ropu3oHTy) (cm. ['n. 1).

B tabmuue 11 moka3aHbl OCHOBHBIE XapaKTEPUCTHUKHA T€HETUYECKHUX THUIIOB
NUPOKJIACTUKM  aHAE3UTOBBIX  ByJKaHOB. Jlis  CpaBHEHHMs  OCOOEHHOCTEU
Pa3HOBHUJIHOCTEN THUIOB OTJOKEHUHU (IIOTOKOB, BOJIH, HAIPaBJICHHOIO B3pPbIBA),
OHM IOMEMIECHBI PAOM. TaKKe psIIOM PacIONOXKEHbI MOXO0XKUE THUIIBI OTIOKEHUU -
Tedpa ¥ NerIbl 00JIaKOB MUPOKIACTHIECKUX TTOTOKOB.

WTtak, oCTaHOBUMCS II€pe]l HE3HAKOMBIM pPa3pe30M MUPOKIACTUYECKUX
OTJIO)KEHUU B 5-7 KM OT LIEHTpa u3BepkeHUsA. Ha Takux paccTOsSHUSAX OT Kparepa
BYJIKAHA MPOSBISIOTCS IOYTH BCE TI'€HETUYECKHUE THIBl MUPOKIACTUKH €ro
U3BEPIKEHUI M HEKAaTaCTPOPHUECKHX U KaTacTpO(PHUUECKUX MACIITa0OB, BIHSIHUE
HK30TCHHBIX (DAKTOPOB - HEBEIHUKO.

Yro MBI MOXEM YBHUJIETh B pa3pe3e, IO KaKUM KPUTEPHUSAM BBIJIEIUM B HEM
THUIIBI OTJIOXKEHUN ?

B paspese cpa3y oOpamiaroT Ha cedsl BHUMaHUe KpyIHbIe "cIon" MOLIHOCTBIO
10 3-5 M, B KOTOPBIX XaOTHYECKH paclpeaeNieHbl pasHOpa3MepHbIE 0OJIOMKHU (PHC.
21). CHu3y ® cBepxy OTOro KpymHoro "ciosd" JexaT CJIOM IE€CYAHOTO H
aJIeBPOIIEIUTOBOrO MaTeprasia, KOJIMYECTBO OOJIOMKOB B KOTOPBIX HE3HAYUTEIBHO.

BusyanbHO BbIIENEHHBIA "KpYyNHBIM CiOK", 10 BCEW BEPOATHOCTH, OyIeT
OTJIO)KEHHUSIMU MHPOKJIACTUYECKOT0 MOTOKAa.  KaduecTBEHHbIE ~ XapaKTEPUCTUKU
MOTOKOB (OOJIBIIIE MOIIHOCTH, BHICOKOE COJIEP)KaHUE XaOTHUUYECKU PaCIpe/IeICHHbBIX
KPYMHBIX OOJIOMKOB M TJBIO, pa3Mepbl KOTOPHIX HE MPEBBIMIAIOT TMEPBbIX METPOB,
IUI0Xasi  COPTUPOBAHHOCTh MaTepuaiga M T.1.) CXOAHBI JHIIb C arJoMepaToM
HarpaBJICHHOTO B3pbiBa (Tabi. 11). Ho ecniu 0T105K€HUSI TOTOKOB UMEIOT CBETIIBIE, B
LEJIOM paBHOMEPHBIE OKpPacKH OOJOMKOB U 3allOJHUTENS, TO OOpa30BaHUsA
arnomepata - nectpble. OOJOMKM B arjiomMepare NpPeACTaBISAIOT COOOW MOPOIbI
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pa3pyLIEHHBIX B3PHIBOM KYIIOJIOB WJIM MOCTPOMKHU BYJIKaHA, AOJTHE rofAbl (IEPUOIbI
MOKOS ~ MEXJy aKTUBU3AlUAMH BYyJIKaHa - JO0 COTEH JIET) IOJBEepraBIIUecCs
oCTMarMaTu4eckoMy npeodpaszoBannio. HMx pasmep mocturaer 10 u 601ee MeTpoB,
a comepxkanue - 80 %.

OTnoxeHus MUPOKJIACTUYECKUX ITOTOKOB BCETIa OKaMMJISIFOTCSA
00pa3oBaHUAMHU NUPOKIACTUYECKUX BOJH,  OTJOXKECHUSIMHU IMEIJIOBBIX OOJAKOB
MAPOKJIACTUYECKHUX TIOTOKOB, HO HEpeako Taike u Tedpoit. [Ipu karactpoduaeckux
V3BEPKECHUSAX BYJIKAHOB C MNUPOKIACTUYECKUMH NOTOKAMU  YAaCTO COCEICTBYIOT
00pa3oBaHuUs MECKa HAMPaBICHHOTO B3pPbIBA.

[Tecuanbie OTIIOXKEHUSI C HEOOJIBIIUM COAECPKAHMEM OOJIOMKOB pa3MEpPOM J10
10 cMm, nexanue HMXKE W BBIIIE MUPOKIACTUYECKOrO0 MOTOKA, OyIyT, BEPOSITHO,
COOTBETCTBOBAThH OTJIOKEHUSIM MUPOKIACTUUECKUX BOJIH WJIM NECKa HAMPABICHHOTO
B3pbIBA.

OTn0X€HUSA MPU3EMHOM MHUPOKIACTHYECKOM BOJHBI OTIMYAIOTCS OT APYTHX
BBIIIICHA3BAHHBIX TUIIOB OTJIOKEHH HEOOJBIION MOIIHOCTBIO (4acto pa3 B 10
MEHBIIICH, YeM MOIIHOCTb BBIIIENIEKAIIETO MUPOKIACTUUECKOTO MOTOKA), XOpouIen
OTCOPTUPOBAHHOCTBIO Marepuana, HEICHOBBIPAKEHHOW CIOHCTOCThIO. MomHocTH
OTJIOKEHUM BOJHBI MEIMJIOBOrO OOJaKa M IMECKa B3pbIBA COMOCTaBUMBI, JJISI HUX
XapaKTepHa CIOUCTOCTh, COPTUPOBAHHOCTH MaTepuaja B KaXIOM M3 cioeB (Tabi.
I1).

XapakTepHbIM OTJIWYUTEIIBHBIM NPU3HAKOM OTJIOKCHUWA NPU3EMHOW BOJIHBI,
3aJIETalONX B OCHOBAaHWM II0TOKA,  SABJSAETCS MOCTEIEHHBIM  MEPEXOJ  HX
OTJIOKEHUW B MOPOJBI MOTOKA. B cioydae 3aneraHus moJ mOTOKOM Marepuaia BOJH
MEeTJIOBBIX 00JaKkoB,  OTIU(DPEpEeHIMPOBABIINXCS OT TEPBBIX TOPIUNA TOTOKA,
UMEBIIMX MEHBIIYI0, 4YeM 5-7 KM TMPOTSIKEHHOCTh (HAIOMHUM, YTO MBI
paccmaTpuBaeM pa3pe3 MUPOKIACTUYECKUX OTIOXKEHHHM B S5-7 KM OT Kparepa
BYJIKAHA), TPaHUIIA MEXKy OTJIOKEHUSMH BOJIHBI MEMJIOBOTO 00JlaKka U MOTOKa OyaeT
4eTKO 3a(UKCHUpOBAaHA CJIOEM aJeBPOIEIUTa TMEIUIOBBIX O00JaKOB IMOTOKOB,
OTJIOKMBIIIMMCS Ha KPOBJIE CJI0S MaTepuaa BOJIHBI METUIOBOTO 00JaKa.

Hanbonee TOHKO3EpHUCTHIMU, OJHOPOAHBIMHU, XOPOILIOOTCOPTUPOBAHHBIMU
OyIyT OTJIOKEHUS TETUIOBBIX OOJIAKOB MHPOKIACTUYECKUX TOTOKOB. OHH cloeMm
PaBHOUW MOIIIHOCTH TMEPEKPHIBAIOT MOTOK U €r0 OKPECTHOCTH, a Ha pacCTOAHUU -5
KM OT OOKOBBIX 4YacTe€l MOTOKAa MOCTENEHHO BBIKIMHUBAIOTCA. [lo HampaBieHHIO
BETPa UX OTJIOKEHHUSI MOTYT PACIPOCTPAHSITHLCS HA JECATKU KHUIOMETPOB.

OTnoxeHus: TePpbl OXBATHIBAIOT OOJBIIYIO TUIOMAb, YEM IEIIOB O0JIAKOB
MOTOKOB, TaK KaK 3PYNTUBHBIE 00J1aKa, U3 KOTOPHIX MPOUCXOIUT BHINAJCHUE YACTHI]
Te(phl, MOAHUMAIOTCS Ha OOJBIITYI0 BHICOTY, Y€M IEIIOBBIE O0JIaka MOTOKOB (CM.
I'n.1), u pacnpocTpaHeHne UX EIUKOM MOABIACTHO BETPY.

MomHocTs Tedpsl y Kparepa ByikaHa - HeOombimmas (Tedpa Kak Obl
nepeOpachiBacTCs HKCILIO3USIMHA Ha HEKOTOPOE OT HETO yAalieHWE), 9TO OTMEYCHO B
pabotax [30,47 u np.], HA HEKOTOPOM PACCTOSHUHU OT BYJKaHA - MaKCUMaJbHasil,
3aT€EM HAa MNOPOTSHKEHHM COTEH KWIOMETPOB IIOCTENEHHO  yYMEHBIIAETCS U
BBIKJIMHUBAETCA. B KaxJI0M U3 TOYEK pAacCCMOTPEHHS OTIOKEHUS TePpbl HMEIOT
pPasIUYHBIA TpaHyJIOMETpHYecKkuil coctaB [61,62], HO Be3ne CTpaTUPUITUPOBAHBI,
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9TO OOYCIOBJIIEHO J0JIOBOM TpaBUTAUMOHHON auddepeniumanmeit. OTIOKEHUS
METUIOBBIX 00JIAKOB TMHPOKJIACTHYECKUX TIOTOKOB OJIHOTO W3BEpXKEHUS Be3ne (B
OmmKHEeH W JmajmbHEH 30HAX BYyJKaHa) OJHOPOAHBI W OJWHAKOBBI  TIO
rPaHyJIOMETPUYECKOMY COCTaBy - MPOLECC OTJIOKEHUSA IEIVIOB - OJHOAKTHBIM,
3aBepIIAIOIMNA KyJIbMUHAIMOHHYIO (pa3y U3BEPKEHUS BYJIKAHA.

Wtak, B MOJEBBIX YCIOBUSIX Onarojapsi CTpaTUrpa@uiyeckuM U CTPYKTYpPHO-
TEKCTYPHBIM OCOOCHHOCTSIM OTJIOXKEHUM MOXKHO YETKO pa3indarh OoO0pa3oBaHUSs
arJiomMepara HalpaBJIE€HHOrO B3pbIBa U MUPOKJIACTUYECKUX IMOTOKOB, HO OTJIOKECHUS
MEMJIOBBIX  O0JAKOB TOTOKOB MOXKHO TepemyTatb ¢ Tedpoil, a MOpOJIsI
Pa3HOBUJHOCTEH MHUPOKIACTUYECKUX BOJH - MEXAy Cco00l M C MecKoM
HANpaBJICHHOT'O B3PbIBA.

s TOCTOBEpHOM MAMArHOCTUKHA  TIE€HETUYECKUX  THUIOB  MHUPOKJIACTUKHU
HEO00XOJIMMO BOCHOJIb30BATHCS JIa0OPATOPHBIMU METO/IAMH U3YUYEHUS OTI0KEHUH, U,
B [IEPBYIO OUYEPEIb, PACCMOTPETH IPAHYJIOMETPHUECKHI COCTAB ATUX 00pa30BaHUN H
ux 3anonsHutenet (B ['n. 2 ObUIO TOKa3aHO, dYTO TPAHYJIOMETPHYECKHH COCTaB
SBIISIETCST  HAamOoJee nH()OPMATHUBHOMN KOJINYECTBEHHON  XapAaKTEPHUCTUKOMN
MAPOKJIIACTUKH, A B HEKOTOPBIX CIIy4dasX - €JUHCTBEHHOM, C IOMOIIBIO KOTOPOU
MOHO pa3IN4aTh TCHETUYECKUE TUIIbI MUPOKIACTUUYECKUX OTIIOHKEHUN).

Conepxxanue OOJIOMKOB, a TaKXe€ MX MaKCUMAaJIbHbIA pa3Mep B MOPOJax
KQXKJIOTO U3 TEHETUYECKHX THUIOB MUPOKIACTUKH CBOCOOpPA3HO, UTO IO3BOJISIET,
HaIrpumep, pa3nuyaTh PA3HOBUAHOCTH THUIIOB IMHPOKIACTUYECKUX IOTOKOB
(MerIoBO-TABIOOBBIX U "HOBEHWIBHBIX'") U MUPOKIACTUYECKUX BOJIH (IIPU3EMHBIX U
BOJTH TETUTOBBIX 00J1akoB) (Tabim.11).

Kak BugHO W3 pauarpaMM TpaHyJOMETPUYECKOrO COCTaBa 3aIlOJHUTENEH
MUPOKIACTUYECKUX OTIIONKEHU! (cM. [Ipunioxenue), Kaxxablid U3 TEHETUYECKUX TUIIOB
MUAPOKJIACTUKU  O0JIalaeT  OMpEACIICHHBIM  pacrhpeaeiieHneM  Gpaknuid, W,
CJIEIOBATEIILHO, ompeneneHHor (OpMO W MECTOMOJOKEHHEeM Ha Trpaduke
KYMYJSTUBHBIX ~ KPHUBBIX  COCTaBa, a TaKke U  TPaHYJIOMETPUYECKUMU
CTAaTUCTHYECKUMHU Kod(ddurmenTamu (MeAWaHOW, CPEAHUM pPa3MEpOM YacTHI] U
T.J.), OTJIUYAIOIIUMH OJIUH TUI OT JPYTHUX.

3aIoIHUTENN TOTOKOB Y JPYTUX TUIIOB MAPOKIACTUYECKUX OTI0KEHUN OUYECHb
XOpOLIO pAa3IMYaIOTCA M0 TPAHYJIOMETPUYECKOMY  COCTaBy. Coero pona
STAJIOHHBIM B 3TOM OTHOUIEHHM MOKET CIIYXKWUTh pUC. 18, Ha KOTOPOM NOKAa3aHbI
00001IIeHHBIE KYMYJISITHBHBIE KPUBBIE TPAHYJIOMETPUIECKOTO COCTAaBa 3arlOTHUTENICH
NUPOKJIACTUKU BYyJiIKaHAa be3biMsiHHbIA u3BepxkeHud 1984-1989 rr. m 1956 r.
3anoaHUTENH TOTOKOB Hanbosiee KPyMHO3EPHHUCTHI, TO3TOMY WX KpPHUBBIC 3aHUMAIOT
HUKHEE TOJIOKeHHE Ha Tpaduke, HA TUCTOTpaMMax, OTPAKAIOIIUX PACTIPECIICHIE
pa3HBIX (PaKIUK 3aMOTHUTENS, BHJIHO, YTO YAaCTHUIBl KPYIHBIX pPa3MepoB
npeobnanatoT (cm. [Ipunoxenue, ctp. 88, 90).

KymynsaTuBHBIE KpUBBIE TPAaHYJIOMETPUUYECKOTO  COCTAaBa  3alOJHUTENEH
arJoMepara  HalpaBJIE€HHOrO B3pbIBA PE3KO OTIMYAKOTCS OT JPYyIUX TUIIOB
nupoknactuku (puc. 17, 18, 20). V 3anonHuTeneil KaxkxJaoro U3 TUIIOB OTIOKEHUIN
npeo0namaloT WM OJAHA WIM JABe (pakmuu, y 3amojJHUTENCH arjiomepara
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npeodaalomuMK  SBISIOTCS  YeThipe  ¢paknuu  (MPUMEPHO  OJUHAKOBOTO
conepxkanus) (tadmn. 11, [Ipunoxkenue, ctp. 91, 92).

3anoJIHUTENH OTIIOKEHUN MPU3EMHBIX MUPOKIACTUYECKUX BOJIH HMEIOT OJIHY
npeobnagaomy0 (pakiuoo - TaKyl K€, KaK W 3aloJHUTENM TOTOKOB, HO
coJiep KaHue ATOW (hpakIUK y OTIOKECHHUH MPU3EMHBIX BOJH nocturaet 40-45 %, a
y 3amoJIHUTENe MOTOKOB - 110 25 %. Jlina oTinoXKeHud BOJIH METUIOBBIX O0JIAKOB
XapaKTePHBI 1B MPEBATMPYIOMKE GpaKkiuu: TaKas K€, KaK Y MMOTOKOB U YaCTHUIIhI
pasmepom Mmenee 0.056 mm (10 35 %). IlpeoOnanaromas ¢pakmus OTIOXKSHUN
MEeTIOBBIX 0071akoB MOTOKOB - MeHee 0.056 mm (mo 55-60 %), mons kaxmod u3
Opyrux He npesbimaet 15 %, 00710MKOB HeT.

VY 3amonHuTENel TMecKa HampaBJICHHOTO B3pPbIBA MPEOOIaaroiei sIBISETCS
omHa, HO KpymHo3epHuUcTas (pakmus - 0.5-1.0 mm (1m0 35 %), coBmagaromas ¢
HanOoJbIel (pakmueil 3amoTHUTENsS arjioMepara HampaBlIEHHOTO B3phbiBa (TabIl.
11).

CpenHne MenuaHHBIE OMAMETPBl U CPEIHUM pa3Mep YacTHI] 3aIllOJIHUTENEH
MUPOKIACTUYECKUX MOTOKOB U arjioMepara HalpaBJICHHOTO B3phIBA OJIMHAKOBBI, XOTS
y TIOTOKOB Oouiblliie Bapuanuu JTuX 3HadeHuil (tabdn. 11). Koaddurmuments
COPTHPOBKH 3aMOJHUTENEH OTI0KEHUN MOKA3bIBAIOT XY/IIIYI0 OTCOPTUPOBAHHOCTD
Marepuasa ariioMepara HarpaBJICHHOTO B3pbIBa.

['panynomerpuueckue XapaKTEPUCTUKU 3alOJIHUTEIIEH OTJIOKEHUU
MUPOKJIACTUYECKUX BOJH MO BEJIMYMHE 3aHUMAIOT MPOMEKYTOYHOE IMOJIOKEHUE
MEXTy TAKOBBIMH XapaKTCPUCTUKAMHU 3aIOJIHATEICH IMMOTOKOB W Te(PhI JaTBHETO
pa3HOCa U OTJOKCHHWH TEIJIOBBIX OOJIAKOB MOTOKOB. TaKOBBIE BEJMYWHBI MECKOB
HaIpaBJICHHOTO B3pbIBAa - CaMbl€ BBICOKHUE CPEAU NUPOKIACTUKH aHIAE3UTOBBIX
ByJNKaHOB (Tabn. 11), 4TO sABISETCS XOPOUIUM OTIMYUTEIHHBIM TMPU3HAKOM OTHUX
OTJIOKEHUU OT IPYTUX.

VYuuThiBas BBIILIECKA3aHHOE, MOXKHO YTBEPXkKIaTh, YTO T'PAHYJIOMETPUUYECKUIL
COCTaB  3aloJIHUTENIed TOTOKOB  (pacmpeaeneHue  (ppakuuid, HAKIOH U
MECTOTIOJIO)KCHHE  KYMYJISITUBHBIX KPHUBBIX COCTaBa Ha Tpaduke, BEIUYUHBI
TPaHYJIOMETPUUYECKUX XaPAKTEPUCTUK) MOXKET SIBIATHCS JOCTOBEPHBIM KPUTEPUEM
BBIJICJICHUS] TUIIOB MUPOKIACTUYECKUX OTIIOKEHUM.

N3yuenne  MUKpOCTpOEHHs ~ OOpa3lOB  HEHAPYLIEHHOIO  CJIOKEHHS
MUPOKJIACTUKU TOKA3aJ]0, YTO OTJIOKEHHS Tedpbl M BOJH TMEIJIOBBIX OOJAKOB
arperupoBaHbl, a MPU3EMHBIX - HET. KpoMe 3TOT0, BEISICHUIIOCH, YTO arperathl Tepsl
Oonee KpymHBIC MO pa3MepaM, 4YeM arperaTbl BOJH TEIUIOBBIX 00makoB (cm.lm.
2,3,5). Orto eme pa3 mokasbBaeT ¢GakT, 4YTO MaTepuasl Tehpsl W BOJH TETUIOBBIX
obnakoB (opmupyercs u3 "memioBbIXx 007aKkoB" (Tedpa W3 IPYNTUBHBIX Tyd, a
OTJIOXKECHHS TUPOKJIIACTUYECKHUX BOJIH TMETUIOBBIX OOJaKOB - M3 "BOJHBI TEIIOBOTO
obmaka" (mpomexyTouHoro '"cios" MEXIy NHPOKIACTHYCCKUM ITIOTOKOM |
MEIUIOBBIMUA  00JIaKaMU TUPOKIIACTUYECKOTO TOTOKA, KOTOpbhle (OPMUPYIOTCS B
pe3ynbTaTe KOHBEKTHMBHOM TpaBUTAIMOHHOW MuddepeHnnanu mupoKIacTUIeCKON
MAacChl TIPU HHU3BEPKEHUU €€ Ha CKIOH BYyJKaHa B KyJIbMHUHAIIMOHHBIC (Da3bl
u3BepkeHus)). Takum  oOpa3oMm,  H3yuye€HHE  MHUKPOCTpOEHHUs  00pasioB
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MUPOKIACTUYECKUX OTJIOKEHUH MOXKET CYUIECTBEHHO YTOYHSTH JUATHOCTUKY HX
T€HETUYECKUX THUIIOB.

Kpurepuem BblJeieHUs TEHETUUECKUX TUIIOB MUPOKIACTUKA MOXET CIYXKHUTh
TaK)K€ BEIICCTBEHHBIM COCTaB (XMMHMUYECKMA W MUHEpAJIbHBINA) 3amojJHUTENEH
oTioxenuil. Hanpumep, eciiu cojepkaHue IOBEHWIBHOTO BEIIECTBA B 3aMOJIHUTENE
NOTOKOB MOeT jgocturath 60-80 %, TO B 3amoiHUTENE arjioMepara B3pbhIBa OHO
OYEHb MAJI0 - YacTO NepBble MpoueHThl uiu a0 10-15 % (tabn. 11). Paznuuus B
XUMHUYECKOM M MHUHEpPAJbHOM COCTaBaX TE€HETHUYECKUX THUIIOB MUPOKIACTUKU
nokasansl B ['11. 1,2, 4. TloBTOprM, 94TO HAMOOIBIINM COJIEP)KAHIUEM OKCHIA KPEMHHUS
00nagaroT moposl Te(Pphl JaTBHETO pa3HOCa, HECKOJIBKO MEHBIITUM - TIETUTH 00JIaKOB
MOTOKOB, COCTaB JPYTrUX THUIIOB OTJIOKEHUH (32 UCKIIIOYEHUEM arjioMepara B3pbIBa),
B pa3HOM Mepe MOX0XK Ha COCTaB OOJOMKOB TOpPOJ H3BEpXKEHUS ByikaHa (cM. 1.
4, puc. 22).

Takum o00pa3oM, ¢ MOMOUIBI0 H3YyYEHHS BEUIECTBEHHOIO COCTaBa MOPOJ
MOXHO YTOYHSITh JUATHOCTUKY HEKOTOPHIX T€HETUUYECKUX THUIIOB MUPOKIACTUUECKUX
OTJIOXKEHUU BYJIKAHOB.

Copeprxanue "Tskenblx" MO IUIOTHOCTH TBEPAOU (a3bl U "JIerkux" MHUHEpasoB
B 3aMOJIHUTEIAX TUIOB MUPOKIACTUKU pa3inuyHo (cM. [n. 1, 2, 4). D10 HaxomuT
OTPaXKEHHUE B TOM, YTO IUIOTHOCTHU TBEPAOU (pa3bl 3aMOJHUTENEH TUIIOB OTIOKEHUI
OJIHOTO MaciliTada U3BEP>KEHHI ByJIKaHA XOPOIIO Pa3INYaOTCsA, XOTSA B CPEIHEM, 3a
UCKITIOUEHUEM TIETIJIOB 00JIaKOB TTOTOKOB, OHU TTOXO0XH (cM. ['11. 4, Tabim. 11).

[I10THOCTH ~ €CTECTBEHHOTO CJIOKEHMSI HEJaBHO C(OpMHUpPOBaBILIEHCS
MAPOKJIACTUKU(B 3aBUCUMOCTH OT MaciiTada W3BEPKECHHUS BYJIKAHA 3TO BpeMs
U3MEPSIETCS OT HECKOJIBKUX JAHEH 10 HECKOJIbKUX MECSIEB) pa3iuyHa JUisl KaXKJ0ro
13 ee TUIOB. HanMeHbIel MIOTHOCTHIO CIIOKEHHS 00J1a/1af0T OTIIOKEHHSI TIETUIOBBIX
007aKOB  MUPOKIACTHYeCKHX  moTokoB (0.87 - 1.20 r/cM’), HamGombuiei -
o6pa3oBaHus Mecka HampaBieHHOro B3pbiBa (1.50-1.77 r/em’) (tabm. 11). Cpasy
MOCJIC OKOHYAHWS KyJIbMUHAIMOHHOW (a3bl W3BEP)KEHUS HAWOOJEe pPBIXIIOe
CIIOKEHHE MMEIOT TOPOJIBI BOJH IEILIOBBIX 061akoB (10 1.43 r/cM’) - Grmarogaps
GbOpMUPOBAaHHWIO WX M3 IIEIUNIOBOrO  o0jJaka, OHH  O00JaJdarOT  BBICOKOM
ra3OHachIIIEHHOCTbIO, Ta3  COXPaHAETCs B COCTaBE€  JTHX  OTIOKECHHM
MPOJOJKUTEILHOE BpeMsi (10 HECKOJBKUX MECSIEB - OIEHKH M0 OTJIOKECHUSIM
ByJKaHa be3bIMSIHHBIN).

[TopucTOoCTh OTIIOXKEHUN 3aBUCUT, B OCHOBHOM, OT UX IPaHyJIOMETPUUYECKOTO
cocTaBa M IUIOTHOCTU CJOXEHUSI B €CTECTBEHHOM 3ajeraHuu. HauOonbieit
MOPUCTOCTHI0  00JAAIOT OTIIOKEHMSI METUIOBBIX 00JAKOB MOTOKOB, HAUMEHBIIICH -
MOPOJIbl  MEIIOBO-TIABIOOBBIX MUPOKIACTUYECKUX TOTOKOB, XOTA B CPEIHEM,
MMOPUCTOCTH TUTIOB OTIIOKECHH, 32 UCKITIOYEHUEM TIETIIIOB 00JIAKOB TIOTOKOB U Te(PpHI,
JIOCTATOYHO MOXO0XKA.

Takum 00pa3oM, KOMIUIEKCHBIC - KAUECTBEHHBIE W KOJTHMYECTBEHHBIC - METOIBI
UCCJIEOBAHUS MUPOKIACTUYECKUX OTJIOKEHHUI aHAE3UTOBBIX BYJIKAHOB MO3BOJISIOT C
JIOCTATOYHOU CTEMEHbIO JIOCTOBEPHOCTH MPOBOJIUTH JUATHOCTUKY MX T'€HETHYECKHUX
THUIIOB.
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OCHOBHBIMH KPUTEPHUSIMU BBIICIICHAS TEHETUYCCKUX THUIOB MHUPOKIACTUKHU
ABISIOTCA:  cmpamuzpaguueckuii  (3ajeraHue, MPOTSKEHHOCTh, MOIIHOCTb
OTJIOKEHUH, TPAHUIBI C HW)KE- WM BBIIICICKAINIUMU), CHIPYKMYPHO-MEKCMYPHBbLIL
(CTIOUCTOCTh, KOJIMUYECTBO U pacIpe/ie]ieHre OOJOMKOB B 3aIlOJIHUTENE OTIOKCHUN ).

[TonTBepAUTh M YTOYHUTH JUATHOCTUKY TEHETUYECKHX THUIIOB IMHPOKIACTUKH
HOMOTYT KPUTEPUU: 2PAHYIOMEMPUYECKUIl COCIMAE 3ANOJIHUMeENell OMA0NCEHUTL
(pactipeenenne (Qpaxiuii, HAKIOH W MECTOIMOJIOKEHHE KyMYJSITUBHBIX KPHUBBIX
coctaBa Ha rpaduke, YHCICHHbIC 3HAUYCHUS TPAHYJIOMETPUYECKUX CTATUCTHYECKUX
KOO(QOUITUCHTOB), XUMUUECKUI U MUHEPAIbHBII COCMAgbl nopood (CoaepKaHue
KpeMHe3eMa U JPYTHUX JJIEMEHTOB, IOBEHUIHLHOTO BEILIECTBA), pusuueckue ceoicmaea
omnoxycenuil (IJIOTHOCTh TBEPJOW (a3bl, MIOTHOCTh ECTECTBEHHOTO CIIOKCHHS,
MIOPHUCTOCTH ).



I'maBa 6

ByakaHorennbie o0pa3oBanus KaMuaTku kKak aHAJ0rd I'PYHTOB
APYrux IJIaHeT 3eMHOM rpynnbl

Emie Ha 3ape KOCMUYECKOU 3pbl yUYEHbIE MOHAIN HEOOXOIUMOCTh IOUCKOB U
MPUMEHEHUST 3E€MHBIX TPYHTOB, KOTOPBIE CIYKUJIU OBl aHAIOTaMHU TPYHTOB JIPYTHUX
IJIAHET JUISl UCIIBITAHUSI M OTPAOOTKH HA HUX MOCAJOYHBIX YCTPOUCTB KOCMHYECKUX
anmaparoB, OMPOOOBAaHMS CHApSHKEHUS KOCMOHaBTOB W T.aA. [112]. Uem Oosmbiie
NOSIBIIIOCH MHpopMaiuu o 1uiaHetax ConaHeyHON cucTteMbl - JOCTaBKa U
BCECTOPOHHEE M3Y4YEHHUE JIYHHOTO TPyHTa, MOAPOOHBIE (oTorpaduu MOBEPXHOCTEH
Mapca, Beneps! u qpyrux miaHeT W WX CIYTHHUKOB M T.JI. - TeM O0Jiee MOXO0XKHUE 10
GU3HYECKIM U XUMHUYECKUM XapaKTEPUCTHKAM OTJIOKEHHUS 3eMJIM MOJ0MPATUCH B
KauyecTBE WHOIUTAHETHBIX aHAJIOroB. B 1enoM, Gmaromaps 01M3KoMy BHYTPEHHEMY
U, C HEKOTOPhIMU OTOBOPKaMH, BHEIIHEMY CTPOEHHUIO, CXOJHBIM IIpolleccaM U
SBJICHUSIM, MPOUCXOASIIMM HA IUIAHETaX M HEOECHBIX TelaX 3€MHOM TPYIIbI,
HamOoJee MOAXOASIIUMHA TPYHTAMH-aHAJIOTAMH 3THUX TUIAHET Ha 3eMJjie  SBISIOTCS
BYJIKAaHOTE€HHBIE  IOPOJIBI, HE ToJBeprimmecss TIyOOKHM  AK30T€HHBIM
npeobpazoBanusm [110-112].

JlyHHble mopoabl M HMX 3eMHble aHajgoru. JlyHa - Onmxkaiimee k 3emiie
KOCMHUYECKOE TEJI0, B HM3YYEHUU KOTOpPOro cleiaHbl Hemanble ycrexu. Ha Jlyny
ObLJIM OCYILECTBJICHBI MOCAJKH KOCMUYECKMX ABTOMATHUYECKUX M MHIOTUPYEMBIX
JIOJIBMU aIllapaToB, KapThl €€ 0 TOYHOCTU HE YCTYIAIOT 3€MHBIM; JTYHHBIE TPYHTHI,
JOCTaBJIEHHbIE Ha 3eMiIto, u3ydeHsl B naboparopusax CCCP u CHIA.

['1aBHBIMU TE€OJIOTUYECKUMHU CTPYKTypaMu Ha JIyHe SIBISIIOTCA MaTEpUKU U
MOpsi. MaTepuKku - OTHOCUTENHHO CBETJIbIE TOPHUCTHIE OOJACTH, HCICIIPECHHBIC
KparepaMHl JHAMETPOM JI0 JECATKOB M COTEH KWJIIOMETPOB; MOpS - TEMHBIE
paBHUHHBIE 0oOyacTu. Ham MopsiMM MaTEpHWKH BO3BBIMIAIOTCS OOBIYHO Ha 1-2 KM.
Cpennsisi BbIcOTa MOBepXHOCTH JIyHBI, BBIYUCIICHHAS 110 TUTICOTPadUIECKON KPUBOHA,
coctaBisger 0.0 kM [99]. MaTepuku ¢ MOBEPXHOCTH W JO TIYOMH B HECKOJBKO
KIJIOMETPOB CIIOKEHBI, B OCHOBHOM, OPEKYHUSMU - TUTU(PUITUPOBAHHBIMHA BHIOPOCAMHU
U3 KPYIHBIX KpaTepoB. Mopsi IpuypoUYeHbI K TOHMKEHUSIM B peibede MaTepUKOB, K
JHUILAM KPYIHEUIIUX KpaTEepHBIX CTPYKTYyp, Hampumep, mops oxaeu, ScHoctw,
Kpusucos. PaBHnHOOOpa3ytonmM MaTepraioM JYHHBIX MOpPEH SIBISIIOTCS OoraThie
JKEeJIe30M 0a3albTOBBIC JIaBbl, KOTOPHIE B MOMEHT W3JUSHUS OOJafaid HU3KOU
BSA3KOCThI0. Ha TOBEepXHOCTM  MOpell HaOII0JAl0TCSd MPOTSHKEHHBIE YCTYIIBI
(GpOHTANBHBIX YacTed KPYIMHBIX JIABOBBIX TOTOKOB, KYMOJOBUIHBIC BO3BBIIICHHUS,
HaIlOMHUHAIOIIME YMEHBIIEHHBIE aHAJIOTH 3€MHBIX IIMUTOBBIX BYJIKAHOB, W IUIAKOBHIE
KoHychl. [lopoabsl MaTEpUKOB MPEACTABICHbl CYHMIECTBEHHO IOJIEBOIINATOBBIMU
pa3HOCTSIMU (aHOPTO3UTAMU M HEMOPCKMMH 0a3alibTaMu), MOPEH - KEJIE3UCTHIMH
0azanbTamu.

JlyHHBIE MarMaTU4ecKue Mopojbl UMEIOT CTPYKTYpPbl, CBOMCTBEHHbBIE 3EMHbBIM
U3BEPIKEHHBIM  MOpojaMm, oOpa3zoBaBmiMMcs u3  pacmuaBa. Cpenu  HUX
OOHApYKUBAIOTCSI AHAJOTU 3E€MHBIX IMOPOJI BYJKAHUYECKUX M IUTYTOHHUYECKUX
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pasHocTell. XMMHUYECKUN COCTaB JIYHHBIX 0Opa3oBaHuil Oosee MadUUECKHil, YeM y
COOTBETCTBYIOIIMX 36MHBIX aHAJIOTOB, YTO CBSI3aHO, BO3MOXHO, ¢ (POPMHUPOBAHUEM
uX B oOcTaHOBKe BakyyMma. B 1memom, Ha 3emie Hambosee ONMM3KMMH K JTyHHBIM
AHOPTO3UTAM SIBJIAIOTCS AQHOPTO3UTHI PAHHUX HJTANOB pPa3BUTHUS 3€MIIM - BCE
MPOIYKTHI BHICOKOTJIMHO3EMHCTBIX MarM paHHero apxes [3], MOpckuM Oazaibram -
3€MHBI€ TOJICUTOBBIC Oa3aNIbTHI [63].

[IIupokoe pacnpocTpaHeHue Ha JlyHe MOJyYMIT PETONUT - YE€XOJ PBIXJIOTrO
00JIOMOYHOTO MaTepuaa, MOKpPHIBAIOIIET0 MOPCKHME M MaTEPUKOBBIE OOpa30BaHMSL.
CdopmupoBan OH, B OCHOBHOM, TOJ JACWCTBUEM METCOPUTHON OOMOApAMPOBKU
MOBEPXHOCTU CHYTHUKA IIMPOKUM CHEKTPOM YacTUI[ - OT CYOMHUKPOHHBIX [I0
METEOPUTOB ITOMEPEUHUKOM B JIECATKM METPOB. [lepBbie OCTaBIAIOT MUKPOKPATEPHI
Ha OOJIOMKax MOpPOJA, BTOpbIE - O0pa3ylOT KpaTepbl, MPOHUKAIOIIUE YEepe3 YKe
UMEIOIUNCS PErojiuT, B PE3yJbTaTe 4YEro Ha IOBEPXHOCTH BBIOPACHIBACTCS
pa3apoOIeHHBI MaTepuan IMOJCTHIAIOIINX CKAJIBHBIX TOPOJ, TMPEICTABICHHBIN
MaTEPUKOBBIMU OpPEKYUSIMU M MOPCKUMHU Oazaibramu. Yem JpeBHEE MOBEPXHOCTH
Jlynsl, Tem O0JbIlIe MOIITHOCTh PETOJINTA U TEM CHUJIbHEE OH mepepadoTaH.

Peromur umeer  nokanbHOCIOMCTOE — cTpoeHmMe. (oM pacnpeneneHbl
CIIy4ailHO M CYIIECTBYIOT Pa3iIM4HOE BpeMsA. PazHooOpa3Hble JaHHbIE KOCBEHHOI'O
ONPENEIICHNs] MOIHOCTH PETOJUTa Ha ITOBEPXHOCTH JIyHBI MOKa3bIBAIOT, YTO €€
CpEIHSsI BEIMUMHA B MOPsIX Om3ka K 4-5 M, Ha MaTtepukax - k 10-20 m.

Peronut npencraBieH pasHO3EPHUCTBIM TEMHO-CEPHIM U YEPHBIM MOPOIIKOM,
KOTOPBIN JIETKO CJIMIIAETCS B OTICIbHBIE PBIXJIbIE KOMKH. B HEM BBIIEISUIUCH JBE
OCHOBHBIC PA3HOCTH YACTHUIL: a/ yTIIOBAThIE YACTHUIIBI MArMaTUYECKUX IOPOJ THIIA
0a3anpTOB; O/ YACTHIBI C SBHBIMH CIICJaMU OTUIABJICHHUSI M CIEKIIUECS YaCTHIIBI
CJIOXHOW (OPMBI, TTOXO0XHE HA CTEKIITHHBIC W METAJUTMYECKHE KaIlu, KarelbKH-
mapuku [66].

B menoM, peroaut cocTOUT M3 OOJIOMKOB MOHOJIMTHBIX TOPOJ, OpeKyui,
3€pEH PA3IMYHBIX MUHEPAIOB, MPOAYKTOB OIUIABIICHUS YACTHUI[ IMOBEPXHOCTHOIO
CJIOSl PErojuTa NpU MHUKPOMETECOPUTHBIX yJapax, 4YacTUL[ CTEKJa - MPOJYKTOB
MIOJTHOTO TUIABJIEHUS PETOJIUTOBOTO MaTepuraa.

MenuanHblil pa3Mep YacTHIl peroinrta (Qppakiuu MeHee | MM BapbHpPYyeT OT
oonee 100 MM it cBexero u 10 60-70 MKM 17151 3pesioro peroJura [66].

OOmmpHBIN MaTepuan MO JaHHBIM  HW3yYCHHS  (PU3UKO-MEXAaHUYCCKUX
cBoiicTB  peronuta JIyHbl  omyOJNMKOBAaH B  CTaThsX, MOHOTpadusx,
dbyamamentanbHbix Tpyaax B CCCP u CHIA. OctaHOBHUMCS JIMITL HA HEKOTOPBIX
XapaKTEPUCTUKAX CBOMCTB PETOJIUTA.

[To knaccudukanum KpynHooOJIOMOYHBIX M mecuaHbix TpyHTOB (CHull 11-
15-74) peronut, B OCHOBHOM, OTHOCUTCSI K MbUICBAThIM M MEIKHM MECKaM, XOTs
BCTPEYAIOTCA M HUX KPYIHO3EPHUCTHIE Pa3HOCTH. Hekoropsle  (usuko-
MEXaHUYECKUE CBOMCTBA PEerojuTa npuBeieHsl B Ta0. 13,14.

HecMoTpst Ha OonpliMe paccTOSHHUS MEXAy paidoHamMu padOT  pas3HbIX
CTaHIMM, BEPXHUM CJON perojura Be3ae 00Ja7aeT CPaBHUTEIBHO OJMHAKOBHIMU
CBOMCTBaMHU. PBIXJIBIA MBIICBATHIA MECOK C MPUMECHI0O OOJIOMKOB U KOMKOB,
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OTJINYAETCSI MAJIbIM CIEIJIEHUEM U JIOBOJIbHO BICOKMM BHYTPEHHHUM TPEHUEM, MaJIOi
Hecyllell CnOCOOHOCThIO U BHICOKOW C)KUMAEMOCTBIO.

Tabmuma 13

®HU3UKO-MEXAHUYECKHUE CBOMCTBA JIYHHOI'O TPYHTA B ECTECTBEHHOM
3AJIET'AHUU, IOJTYYEHHBIE ITPH PABOTAX

“JIYHOXOJIOB -1, -2” B 1978 I'. [110]

CocrosiHue TpyHTa

Koadpdumuent
MOPUCTOCTH, CIIUHHIIA

Cuemnenne, Mlla

Yron BHyTpEeHHETO
TpPEeHHUs, TPaayc

Oco60 prIxioe
Prixinoe
CpenHeil II0THOCTH

IlnotHOE

CWibHO YIUIOTHEHHOE

1,3
1,3-1,0
1,0-0,9
0,9-0,8

0,8

0,013
0,013-0,025
0,025-0,032

0,032-0,04

0,04

10
10-15
15-18
18-22

22

Tabnuia 14

®HU3UKO-MEXAHUYECKUE CBOMCTBA JJYHHOI'O TPYHTA
11O JAHHBIM OKCIIEJUIINH “AITOJIJIOH-16", 1972 r. [110]

Howmep omnbiTa

IInoTHOCTD, /e’

Cuemnenue, Mlla

YTrois BHYTpEHHETO
TPEHUs, Fpaayc

AHaM3 pPe3yJbTaToOB

1,89 0,006

1,96 0,0037

1,93 0,006-0,0025
HUCCICAOBAaHUN  ITOKa3bIBACT,

46,6
49,5

47-50

qTO0 PpEerojaury 10

cBOicTBaM HauOoisiee OJM3KM 3E€MHbIE BYJIKAHWYECKHUE IMEIIbl 0a3albTOBOIO H
aHzae3uTo-0azanbpToBOro cocrasa [110], Hanmpumep, NMUPOKIACTHUECKUE 00pPa30BaHUS
Ton6aunnckoro Jlona, mopoJibl KOTOPOro OTHOCATCSA K TUIIMYHBIM 0a3anbTaMm.
[IlnakoBble W NUIAKO-1aBOBbIE KOHYChl Jlona mocturator BeICOTHI 300 M,
nuametpa ocHoBaHui oko0 1000 M. B 3aBUCHMOCTH OT BO3pacTa KOHYCOB, COCTaBa
U OKHCJIEHHOCTH HMX OTJOKEHHUMU, MJIOTHOCTh CIOXKEHHSI MaTepHuajia UX MOCTPOEK
paznuyHa. Hampumep, coOCTBEHHBIE OTJIOXKEHHS OJHOrO0 W3 KOHYcoB Ilecuannix
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ropok, Bo3pacT KoTopbix oneHuBaercs B 1000-1500 ner [17], 3HauuTENHHO
OKHUCIICHBI, IO TPAHYJIOMETPUYECKOMY COCTaBY OTHOCATCS K TpaBUMHBIM. [I10THOCTH
mopox Ha ero ckioHe Bapbupyet oT 0.80 1o 1.09 r/eM’ , coctasisst B cpearem 0.94
r/em’ (5 onpenenenuit); MOPUCTOCTb, COOTBETCTBEHHO, OT 62 10 72 %, B cpellHEM -
67 % (5). ®dparMeHTHl JPEBHUX KOHYCOB, 3QJMTHIX JIaBAMU U 3aChIaHHBIX
MAPOKIIACTUKON MOCIEAYIOMMNX U3BEPKCHUM, MPEACTABISIOT CO00# CBOEOOpa3HbIC
"maHuupu'", KOpKU, CHOPMHUPOBAHHBIE 3PETBIMU ATTIIOTHHATAMH.

OOmwupHbIe  UIAKO-NEIJIOBBIE PaBHUHBI C yyacTKaMu JpEeBHUX U
COBPEMEHHBIX JIABOBBIX MOTOKOB IpeolnaaaroT Ha miomaan Joma. B HacTosiuee
BpeMsi  TIOBEPXHOCTh OONBINECH YacTH pPaBHUH TOKPHITA MHUPOKIACTUICCKAMU
otnoxkeHusiMu bonbmoro tpemuaHOro TonbaunHckoro usBepkenus 1975-1976 rr.
(BTTH). ®usnueckue u (HUMKO-MEXAHHUUECKHME  CBOMCTBA  IIUIAKOB  3TOrO
U3BEPKEHUSI ONUCaHbl B padote [27]. 3Aech Mbl OCTAHOBUMCS Ha CBOMCTBAaX MEIIOB
ATOrO TMOKPOBA, TaK KakK OHHU O0JaJar0T OOJBIINM CXOACTBOM C peroiutom JIyHBI.
Hanmomunm, uto Ha CeBepHom mpopbiBe (BTTH) Ha moBepXHOCTh MOCTYMANIU, B
OCHOBHOM, MarHe3uaibHbie 06a3a1bThl, Ha KOKHOM - TIIMHO3eMHUCTHIC [25]

Bynkanuyeckre memibl  COCTOAT W3  H30METPUYHBIX  OCTPOYIOJIbHBIX,
BBICOKOIIOPUCTHIX, HO 0€3 KPYyHMHON OTKPBHITOM MOPUCTOCTH YACTHUII, YTIIBI KOTOPHIX
Hepenko oruiaBieHbl. [lo rpaHylnoMerpuyeckoMmy coctaBy nemibl (CeBepHOro
npopeiBa bBTTU B pamguyce 6 KM OT KOHYCOB OTHOCSTCA K II€CKaM KpPYITHBIM,
IOxHoro - k meckam cpegHed KpynHocTH. BrnaxHocTs nemioB CeBepHOro u
IOxHoro  mpopeiBOB moutu ojuHakoBa - 11-17 u 8-14 %, COOTBETCTBEHHO.
[110THOCTB TBEpPOH (ha3bl YACTHUI] IS [IEpBBIX paBHa 2.96- 3.01 T/cM’ , [T BTOPBIX
- 2.54-2,58 r/cM’. B cBA3M ¢ M30METPHUHON HOPMOH YACTHIL M IPE0OIaaoIM UX
pasmepom Menee 0,5 MM, MEMUIbl MUMEIOT JOBOJIBHO BBICOKYIO IJIOTHOCTh FPYHTA B
ecTecTBeHHOM cioxerHnH - 0.91-1.28 r/em’ s Ceeproro u 1.31-1.72 r/em’ ans
IOxHoro mpopeiBa. VYBenuueHue cojepkaHusi B nemiax HOkHOro mpopsiBa
TOHKMX YacTHUI[ BEJET K YBEIMYCHUIO IUIOTHOCTH TPyHTa MOYTH B TPU pasza Mo
CPABHEHMIO CO IIIAKAMH, IS KOTOPBIX 3Ta IUIOTHOCTH pasHa 0.55-0.58 r/em’ [27].

[TopuctocTp NEIIoB HUXKe, 4yeM nuiakoB: 63-72 % na CeBepHom u 41-53 %
Ha HOXHOM TIpophIBax, YTO CBSI3aHO C 0OOJiee TUIOTHBIM CJIOKEHUEM TIEIJIOB H
MEHBIIEN OTKPBITOM MOPUCTOCTBhIO MX YacThll. [LIOTHOCTH CIIOXKEHUS, CTPYKTypa
YaCTHUIl MEMJIOB TAaKXKE€ OKA3bIBAIOT TJIABHOE BJIUsAHHE Ha UX AedOpPMAlMOHHBIE U
IPOYHOCTHBIC CBOMCTBA. Momynb obmieit nedopmaruu nemwioB CeBepHOTO MPOpPHIBA
6.8-7.2 MIla u 10.0 MIla na FOxuHom. IIpoyHOCTHBIE XapaKTEPUCTUKU IEIIOB
3aBUCAT, B OCHOBHOM, OT UX IUIOTHOCTH CJIOKEHUS, CLEIUICHHE-3alEeIUICHUS] UTPAET
JUIsl HUX BTOpocTeneHHyr poiib - C= 0-0.03 MIla u y =19-38 rpan. nis nermioB
Cesepnoro npopsiBa u C= 0-0.04 MIla u 'y = 20-38 rpan. mnsa FOxHoro.

[Ipu oOpabotke manopam, cHateix "Jlynou-9" wu  "Jlymou-13", Obuto
paccuuTaHoO pachpeliesieHne OOJIOMKOB, MOIMABIIMX B IOJE 3PEHUSl TeleKaMep, Mo
kpynHoctu (Tabm. w3 paborel [110]). Jlns cpaBHEHHS C BBIIIETPUBEACHHBIMA
JAHHBIMA Ha TOBEPXHOCTH ToNOAUYMHCKOTO J0j7a OBLIO 00paboTaHO HECKOIBKO
Y4acCTKOB JIPEBHUX JIABOBBIX MOTOKOB, 3aCHIITAHHBIX MUPOKIACTUKON (KEKKYPHHUKOB).
XOTs Ha THX ydacTKax (pparMeHTHI J1aB B BHJIE 00JIOMKOB, OOEIMCKOB, OOPO3/  T.I.
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BCTPEYAIOTCS BBICOTOM 10 2 M W wmupuHOM Oonee 50 cMm, aBTOp OrpaHUUNIICA
pazmepoM ob6momkoB 0-20cM, Kak U Ha JYHHBIX ydacTkax (tabm. 15). U mycts, B
LIEJIOM, pacrpesielieHne OOJOMKOB Ha HW3YYEHHBIX IUIOMIAJIKaX pa3IU4HOE, €CThb
CpelM HUX U MOXO0KHUE Ha JTYHHBIE.

Tabmuma 15
PACHPEJEJEHUE OBJIOMKOB PA3ZHOM KPYITHOCTH
HA YYACTKAX JIYHBI 1 TOJIBAYNHCKOI'O JOJIA [110]
VYyactku Pa3smep 0010MKOB, CcMm KomnuectBo
2-5 | 610 | 11-15 | 1620 06IIOMKOB
KonunyectBo 00JIOMKOB (enununa, %) Ha 1 M

“Jlyna-9” 32 45 31 42 4 5 6 8 1,5
VYyacrok 3 51 29 61 34 40 22 26 15 0,44
VYyacrok 4 58 28 59 28 51 24 41 20 0,52
Ulyna-13” 164 91 14 8 2 1 1 - 13
VYuyactok 1a 243 86 30 10 13 4 1 - 4,5
VYyactok 1 6 422 84 66 13 8 2 6 1 7,6

* ,HJ'ISI Y4aCTKOB .HYHLI YKa3bIBACTCA armnapar, HpOI/IBBOI[I/IB]_HI/Iﬁ CbCMKY IMaHOpaM.

HexoTophie cBONCTBA MUPOKIACTUYECKUX OTIOXKeHUM TosbauynHcKkoro aona
npuBeneHsl B Tabn. 12. Kak BUJIHO M3 CpaBHEHUS MX C JYHHBIMH, CXOJCTBO
JIOBOJIBHO 3HAYUTEIBHOE MO BCEM MapaMeTpaM, HUCKIouYas CUeIUieHue. Paznuuud
cBOMCTB nopoJ JIyHbl 1 3eMiid CBA3aHbl, B OCHOBHOM BEPOSITHO, C IUIAHETAPHBIMHU

OCOOEHHOCTSIMM - HEOONbUIOW CHJIOH TSAXKECTH, OTCYTCTBUEM aTMocdepsl,
ruapocdeps! Ha Jlyne u T.4.
Takum o0Opazom, (bakTuyecku MOJTBEPKAAETCA IPAaBOMEPHOCTH

MCIIOJIb30BaHUsI BYJIKAHOTEHHBIX OTJIOKEHUU 0a3ajbTOBOTO COCTaBa B KadyecTBE
aHAJIOrOB JIYHHBIX.

Benepa u 3emHble aHajoru ee mopoa. Benepa mo macce, o0bemy u
IUIOTHOCTM OYEHb MOXO0Ka Ha 3eMJII0, HO MOYTH Ha 3TOM CXOJCTBO IUIAHET
3akaHuyuBaeTcs. OTnMuus ke MHOTrooOpasHsl - "oOpaTHoe" BpallleHuEe IUIaHETHI MO
CPAaBHEHUIO C JPYTUMH, TOYTH MEPIEHIUKYJSpHAs OCh BpallleHHs] K OpOUTaIbHOU
IUIOCKOCTH, OTCYTCTBHME MarHUTHOTrO mojsi, armocgepa, cocrosuas Ha 96-97 % u3
YIJIEKHUCIIOTO Ta3a; ee o0saka, NpeacTaBistomue co00i a3po30iib CEPHOM KHUCIIOTHI;
Temreparypa Ha noBepxHocTH rianets 480° C u T.1.[66,67,80 u jp.]

B uenowm, HAa TIOBEPXHOCTH TIUIAHETHl BBIACISAIOTCS TpPU OCHOBHBIE
reoMop(osIoruuecKkue NpOBUHIMU;, TOpHBIE obnactu (+11- +2 kM), 3aHuMaromue 7
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% TOBEPXHOCTH IUIAHETHI; XOJIMUCThIE paBHUHEI (+2- +0,4 kM), 60 % mnOBEpXHOCTH;
Hu3MeHHoctu (+0.4- -2.5 km) - 33 % mnoBepxuoctu [67,99]. Cpennuii ypoBeHb
MOBEPXHOCTH BeHephl: BBIUKMCICHHBIN MO runcorpaduueckoil KpuBOW, COCTABISET
+430 M [99]. T'opubie ob6nactu Ha BeHepe OTHOCATCS K KOHTHHEHTAM, HAMOOJIBIINE
u3 HUX - 3emun Mmmrap, Adgpoautsi, Obnacts bets u ap. Ha moBEepXHOCTH MIIaHETHI
pacnpocTpaHeHbl KkpaTepbl riayounoi 10 400 m u auamerpom 10 150 KM; rUTaHTCKHE
OBAJIbHBIE BIAJIUHBI - JIEIPECCUH TUAMETPOM 10 1 ThIC. KM, MHOTO TEKTOHHYECKUX
CTPYKTYp - pU(TOBBIC 30HBI, KAHBOHBI, TPSABI, a TAKXKE BYJIKaHUYECKHUE (DOPMBI
penbeda. Ha Hanmmume akTUBHOTO BYyJIKAaHM3Ma Ha TUTAHETE YKAa3bIBAIOT — TaKKe
IpaBUTAIIMOHHBIC aHOMAIMU B paioHax bera m Anbda. MHOrHE BO3BBIIIEHHOCTH
UMEIOT B TUTAHE OBAJIbHYIO (POPMY U SIBIISIIOTCS,, BO3MOXKHO, IIUTOBBIMU BYJKAHAMH.
Bcest o6nacts betsl, mpeamnonararoT, SIBISETCS OTPOMHBIM BYJIKAHOM IIUTOBOTO THIIA,
CIOXeHHBIM Oazanbramu [67]. B obmactu Anbda oTMedaroTcsi ceMb TMPaBUIbHBIX
KPYTOBBIX KYMOJIOBUJHBIX MOAHATHN JguaMeTpoM 25 KM U BbIcoTOM 110 750 M,
KOTOPbIE HWHTEPIPETUPYIOTCA  Kak  "BBDKMMKM  OY€Hb BSI3KOM  JIaBbl  Ha
OTHOCHUTEJIIBHO POBHYIO MOBEPXHOCTH" [128] M BechbMa HAIIOMUHAIOT 3KCTPY3UBHBIE
KYIOJIbI aHAE3UTOBBIX BYJIKAHOB 3eMiH. J[Ba M3 ceMU KYIOJIOB BBINJISIAST Hanbosee
MOJIOJIBIMU - HA HUX YETKO BUJIHA SYEUCTasi TPELIMHHOBATOCTh B LIEHTPAJIBHON 4acTH
KyIoJia U pajuaibHas - no ero nepudepun. Ha nqpyrux xKymnoiax TpeumHHOBATOCTb
3aMeTHa 3HAYMTENbHO clladee WM HE BBIPAXKEHA COBCEM, UTO CBSI3aHO, BEPOSATHO, C
BO3PACTOM KYTMOJIOB U Pa3JIMYHONM MHTEHCHUBHOCTBHIO MPOLIECCOB BHIBETpUBAHUS. B
LIE€JIOM, OCHOBHAs 4YaCTh PABHUH OTHOCUTCS, IMO-BUJINMOMY, K BYJIKAHUYECKHM.

B paiionax nocagku annaparoB "Benepa" HaOmrogancs rpyHT ABYX THUIIOB; a)
PEroJIuT, BEPOSITHO TPABEIUCTOrO TUIA CO 3HAYUTEIBHBIM KOJIMYECTBOM KaMEHHBIX
rpsil, KOHCOJMAMPOBAHHBIX MOPOJ, OTAEIbHBIX KaMHEN pasMepoM 10 20-70 cM u
VX CKOIUICHU; 0) KaMeHHble O0Opa30BaHUSI C BBIPAXKEHHOW CIOUCTOCTHIO,
MEPECEUEHHBIE TPEUIMHAMH, claramoume TrOpU30HTAJIbHBIE PAaBHUHBI, c
HE3HAYUTEJIbHBIM KOJIMYECTBOM PETOJIMTA U MEIKUX 00JI0MKOB [67, 90].

[To nanueim B.C.ABayeBckoro u Ap. [67] IIIOTHOCTh PErojiiTa U KaMEHHBIX
o6pasoBanuii pasaa 1.4-1.5 r/em’® u 1.15-1.20 r/cM’ , coorBercTBeHHO. 110 HAHHBIM
AJLKemypmxuana u Ip. Hecyllas CIIOCOOHOCTh PErojiuTa JIeKHUT B mpenenax 0.26-
1.0 MIla, a tBepasix mopon - 6.5-25 Mlla [90]. XoTs Bce 3TU JIaHHBIE BBI3BIBAIOT
comaenue, JI.B.Kcandhomanutu ormeuaer, uto nannsie A.J.Kemypmkuana u ap. s
peronurta 0oJjiee HaJIeKHbBI, 4YeM AJisl TBepbIX nmopoA [67]. IIpu oTcyTcTBUM IpyTHX,
ATHU JAHHBIE, B LIEJIOM, MOTYT CJIY>KHTh OPUEHTHUPOM B CBOMCTBAX IPYHTOB BeHephl.

[Tpu u3ydenun otnoxenuii Beneps! Ob110 00HAPYKEHO aHOMAIBHO HU3KOE MX
ANEKTpUYECcKoe comnpoTuBieHue - 0kojao 100 Om M [90] mo cpaBHEHUIO C 3€MHBIMU
0azanpTamMu MpU TEMIEpaTypax, OMU3KWX K TakOBBIM Benepsl. [lerrenmkun u ap.
COOOIIMIM TaKXe O BBICOKOH AJIEKTPONPOBOJHOCTH TPYHTOB B TOPHBIX palioOHaX
Benepsl (anmapat "lluonep-Benepa") u npeanonoxxuiy HaiMuue B ux cocrase A0 20
% mupuTa [67].

HenocpencTBeHHbIN aHanu3 cocTaBa MOPOJ MOBEpXHOCTH BeHepsl (paBHMHA
Haku Oo6nactu ®ebda) ykazan Ha OazanbThl [67]. Ha ywyacTkax oOunust 00JIOMKOB
OpOJ TPYHTHI OJIM3KHM KAJIMEBBIM IEJIOYHBIM 0a3aibTaM 3€MHOUM KOpBI, TUIOTHBIC



HOPOJIbI  TSATOTEIOT K TOJEUTOBBIM 0OazalibTaM, MOPOJAbl MPUIKBATOPUATBHBIX
obOnacTeil - K OJMBHHOBBIM TabOpoHOpuTam [67]. bazaneTel, kak u Ha 3emie, Ha
Benepe npeobnanator.

OCHOBHBIM MPOLECCOM, MPeoOpa3yolUM TPYHThl IUJIAHEThI,  SIBJSETCH,
BEPOSTHO, XHMMHYECKOE BBIBETPUBAHUE B PE3YyJbTaTe TEPMOXUMHYECKUX pPEaKIUn
MEXKy TOBEPXHOCTBbIO U atMocepoil. ITO, B KAKOH-TO Mepe, MOATBEPKAACTCS
TeM, 4To Ha BeHepe oOHapyxeHa Ooraras KajiheMm, ypaHOM M TOpPHUEM MOPO/a,
KOTOpasi Ha 3eMJie COOTBETCTBYET COCTABY HE NMEPBUYHBIX BYJIKAaHHMUYECKUX MOPOJ, a
MPETEPIIEBIINX IK30MCHHYIO MepepaboTKy [66].

Hcxons U3  BBINIECKA3aHHOTO, MPEANOJIAraeTCcsd HCMOJIb30BaTh B KaueCTBE
aHaJoOroB  TrpyHTOB  BeHepsl  mopoabl  IJIOMIAJOK  MOCTMAarMaTUYECKOro
npeoOpa3oBaHus MUPOKIACTUKY ByIKaHa Tombaunk.

Ha ¢ymaponpHbIX MOJSX NUIAKOBBIX KOHYcOB CeBEpHOro MpopbiBa U Ha
naBoBbIX mnoTokax IOxHoro mpopeiBa BTTU 1975-1976 rr. 10 cux mop 10CTaTOYHO
MHTEHCUBHO HAYT TIPOILIECChl  MHEBMATOJMTOBOTO MeTacomaTo3a MOpoJ MpHu
Temmeparypax 20-200 C° y mosepxuoctu u 6oxee 500 C° Ha rnybune, B pe3yibTare
KOTOPBIX HJET aKTUBHOE W3MEHEHHE IIJIAKOB M TEIUIOB 0a3albTOBOrO COCTaBa M
IpEeBpalICHUs UX, B KOHEYHOM HUTOre, B KPEMHHUCTYIO MOPUCTYIO Maccy [86, 105]. B
npoI1iecce npeodpa3zoBaHusl MOPOJ MPOUCXOIAT CICAYIOIIHUE SBJICHUS; 00pa3oBaHUE
arrfifOTUHATOB, IIMPOKOE PAa3BUTHE MPOILECCOB 3alOJIHEHUSI TMOP YacCTHUIl IIUIAKOB U
MEIJIOB HOBOOOPA30BaHUSIMHU - BO3TOHAMH U PYAHBIMU MHUHEpAJlaMH; B PE3yJIbTaTe
MIOCTENIEHHOTO Pa3pYIICHHUS] OCTPBIX KPAeB IIJIAKOB MOJI BIUSHUEM BYJIKAHUYECKUX
ra3oB, 4YacCTUIbl HX, OCTaBasChb NPAKTUYECKHM HA MECTE, MPUOOPETAIOT BU
OKaTaHHBIX; MEXJYy YacTUIIAMHU [IJIAKOB U MEIUIOB TMOSBIISIIOTCA HOBBIE BHU/IbI
CBsI3eH (PUBUKO-XUMUYECKON TTPUPOBI U T. 1. [27]

[To cremenn mpeoOpa3oBaHUs MUIAKOB HA (DYMapOJIbHBIX MOJISIX BBIACISIOTCS;
1/ arrmoTHHATHI - TUIOTHBIE KOPKU CIIEUEHHBIX NIIAKOB MOMHOCTBIO 10 0.2-0.3 M;
PBIXJIbIC TIUTAKW: 2/ CUJILHOM3MCHCHHBIE - IOJIHOCTHIO TEPEPOKICHHBIC IUIAKU
KpPacHBIX, OPAHKEBBIX, 3€JICHOBATHIX, KENITHIX, TOMyOOBaThIX, OEJIECHIX OKPACOK
YacCTHUII; 3/ cnaGoum3MEHEHHBIC - OKHCJICHHBIC, WMCIONINE JIUIIh KOPOUYKH
HOBOOOPA30BaHUM C MMOBEPXHOCTH; 4/ CPETHEU3MEHEHHBIC - POMEKYTOTHBIC MEKITY
BTOPOI1 U TpeThell rpynmamu [27].

ATTJIIOTUHATBI, BO3MOXKHO, MOTYT IMOCIY>KUTh aHaJIOTaMH IUIOTHBIX MOPO/I,
Claraloiux TOPU30HTAJIbHbIE Y4YacTKH BeHepbl; M3MEHEHHBbIE PBIXJIbIC NIJIAKH -
aHaJIOraMH €€ perojuTa.

Peixipie m3meHeHHble nutakd CeBEpHOTO MpophiBa ByiKaHa Tonbauuk 1o
TPaHyJIOMETPUIECKOMY COCTAaBY OTHOCSITCSI K APECBSIHBIM TPYHTAM C TIpeo0IalaHueM
YaCTHI] pa3MEPOM KPYITHEE 3 MM.

B cBi3m ¢ nmepepokIeHHEM  IIUIAKOB,  3allOJHEHUEM  HUX  IOp
HOBOOOpPA30BaHMUSIMU, BCE MU3MEHEHHBIC IUIAKU MO CPAaBHEHUIO C HEHM3MEHEHHBIMU
MMEIOT OOJIBIIIYI0 IUIOTHOCTh OTJIOKEHUW M MEHBIIYI0 MOPUCTOCTh. Yem Oosee
W3MEHEHbI [UIaKW, YeM OOJblIe UX IJIOTHOCTh CIOXXEHUS U MEHBIIE MOPUCTOCTh
(tadin. 16, puc. 37). CTpyKTYpHO-TEKCTYpPHbIE OCOOCHHOCTH IIJIAKOB BIIUSIOT HA UX
nedOpMalMOHHBIE W TPOYHOCTHBIE XapaKTEPUCTHKUA. MeHee mpeoOpa3oBaHHBIC
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NUIAaKK UMEIOT 0oJiee PBIXJIOE CIOKECHHWE, HE3HAYUTEIbHYIO TICEBI0OKATAHHOCTH
YacTHI], MOATOMY ¥ MEHBIIUNA MOMYJIh OOmIeH aedopManuul MO CPaBHCHHUIO C
CUJIbHOM3MEHEHHBIMU. UeM CUIbHEE W3MEHEHBI IUIAKHA, TEM BBIIIE WX CLEIUIEHUE,
KOTOpO€ B JAHHOM CJIy4ae CKIAQJbIBACTCS W3 CUCIUICHUHA MEXAHWYECKOW W
dbusnueckoii mpupoasl. [IpoyHOCTH HA pa3pbIB arrmOTHHATOB BapbupyeT ot 0.08 10
12.0 MlIla, cocraBnsig B cpennem 3.0 Mlla.

Tabmuma 16

®U3NYECKHUE U ®PU3UKO-MEXAHUYECKUE CBOMCTBA
N3MEHEHHBIX IIJTAKOB CEBEPHOTI'O ITPOPBIBA BTTH 1975-1976 I'T".

HazBanus ArrmotuHatel | CUibHO- Cpenne- Cnabo-
XapaKTEPUCTHK W3MCHCHHBIC W3MCHCHHBIC W3MCHCHHBIC
[IJIaKH [IJIaKH [IJIaKH
[TmoTHOCTH 1,32(3) 1,24(3) 0,94(2) 0,78
CKelleTa IPyHTa, 1,28-1,37 1,20-1,27 0,91-0,98
r/em’
Koadduruent 1,25(3) 1,46(3) 1,92(2) 2,54
MOPHUCTOCTH, 0,91-1,18 1,36-1,59 1,70-2,15
¢IUHULIA
[Topuctocts, % 51(3) 59(3) 65(2) 72
48-54 58-61 63-68
Cuennenue, Mma -— 0,12(3) 0,10 0,06
0,05-0,19
Yrom - 32(3) 42 37
BHYTPEHHETO 32-33
TPEHUS, TPATYC
Monmynb obmeit 6,3(3) 6,0 4.5
nedpopmanuu, 000 ------ 5,6-7.0
MIla

IMpumeuanue. B uncnurene - cpefHee 3HaYCHUE, B 3HAMEHATENE - MUHUMAIILHOE M MAKCHUMATBHOE.
B cko0Oxax - Komu4ecTBo 00pa3IoB.



r’/r'i;# pn% Eoy} ‘

1,3 4

1,21

1,14 . 1,14

1,04 80 4 - 1,04

0,9 1 70 + 60 1 0'9..

0,8 1 60+ 50 0,84

0,74 50 4 401 0,71
T T T Y Y T T v v 0,6 T
ATFCHNCP CN ATTCMNCP CN AITCHMNCP CN 1,0 6’KF/CM2

Puc. 37. ®uznyeckue n GU3NKO-MEXaHHUECKHE CBOMCTBA M3MEHEHHBIX 1I1akoB CeBepHoro mpopsiBa bTTU
1975-1976 rr.: AI'T- arrmotunrarsl, CUJI, CP, CJI — cOOTBETCTBEHHO, CHIIEHO-, CPETHE- U
c1ab0M3MEHEHHBIC MITaKH.

Ecim Ha konycax CeBepHOro mnpopeiBa ByjJkaHa Toi0adyuk mpoLecchl
MOCTMAarMaTU4YeCKOro TPEoOpa3oBaHUs TMOPOJa  MPOIOIKAIOTCS, Ha KOHyCax
Ilecuanblx TOPOK 3TOr0 ByJKaHa TaKUE MPOLECCH YK€ 3aKOHUMINUCH (M3BEPKEHUE
ux npoucxoauio 1000-1500 ner wnazam [17]). XapakTepHO, 4YTO HIJIAKK 37ECh
UMEIOT TaKHE K€ CTENEeHH NpeoOpa3oBaHUA:  AarrjJlOTHHATBI, CHJIbHO-, CpEIHE-,
C1a0OU3MEHEHHBIE PBIXJIbIE MOPOAbl. ABTOP OTrPAHUYUTCS KPATKUM H3JI0KEHHEM
HEKOTOpPBIX HX CBOMCTB B I1ea0oM. [IIOTHOCTP OJHOPOAHOM3MEHEHHBIX KEITHIX
IIJIAKOB ¥ TETIOB Ha riry6uHe 30 cM paBHa 1.32 r/cM’ , HEOHOPOJHON3MEHEHHBIX -
10 KPacHBIX, CUHUX, JKEJITBIX OKpacoK yacTtull - Ha riayoune 40 cm - 1.11 r/em® .
[TopucTtoCcTh M3MEHEHHBIX IIAKOB B cpeaHeM paBHa 52 %, wmoaynb oOuiei
nepopmanmu - 9.0 Mlla, cuemnenue - 0.03-0.13 MIla u yroa BHyTpeHHEro TpeHHUS -
28-40 rpan. IInotHocTe arrmrotuHatoB Ilecuanbix ropok cocrasmsier 1.31-1.42 r/em’
, mopuctocth - 50-54 %. IIpoYHOCTH arrIOTUHATOB HEBBICOKAs, TAK KaK COTHU JIeT
OHM TIOJIBEPTaJIUCH MporieccaM HU3NIEeCKOro 1 (GU3HUKO-XUMHUYECKOTO BHIBETPUBAHUS,
v cocrasisieT Ha pa3peiB 1.0-2.0 Ml]a.

Kak BHIHO U3 cpaBHEHHUS, CBOMCTBAa COBPEMEHHBIX U JPEBHUX IILIAKOB,
npeoOpa3oBaHHBIX B pE3yJbTaTe MOCTMArMaTUYECKUX IMPOIECCOB, JIOBOJBHO
OJINHAKOBBI. Menbiiasi nmopuctocTh 1UiakoB IlecyaHbiXx TOpPOK CBf3aHA C
JUTUTENILHBIMU MPOLECCAMH MPE0OPa30BaHMs UX YACTHI]; YMEHbBIIICHUE MPOYHOCTHBIX
CBOMCTB MOpoA (CLUEIJICHHS IJI PBIXJbIX NUIAKOB W MPOYHOCTH HA Pa3pbiB IS
arrfifoOTUHATOB) CBSI3aHO C JAPEBHOCTHIO MX OOpa3oBaHUsl U BO3ACHCTBHEM Ha HUX
MIPOIIECCOB BBIBETPUBAHUSI MHOTHUE COTHHM JeT. [[TOTHOCTh PBIXJIBIX ILIAKOB U
TBEPJIbIX MNOpOJ (arrJoTHHATOB) KOHYCOB TONOAUMHCKOIrO J101a M M3MEPEHHBIX
rpyHToB  Benepsl Takke comoctaBuMbl. Mcxonss M3 BBINIECKA3aHHOTO,
NIPEJICTABIISETCS BO3MOXKHBIM HCIOJIB30BaHUE TOPOA 3€MJIM, MPeoOpa3OBaHHBIX B
pe3yiibTare MOCTMArMaTUYECKUX MPOIIECCOB, B KAUECTBE IPYHTOB-aHAJIOTOB BeHepbl.

IHopoast Mapca u ux 3eMHbIe aHAJIOrU. [lmaHeTa, HECKOJIBKO MEHbIIAS IO
pasmepy 4em 3emiis, W3/aBHA NpPUBJIEKala y4eHbIX. MHOrue mNOKOJEHUs JIoJeH
BO3JIaraju HaJIeK/bl Ha TO, YTO UMEHHO Ha Mapce CyIlecTBYeT )XKU3Hb, HAXOIATCS
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pasymubie cyiectBa. KocMuueckasi spa mo3BoJiMa OTBETUTh HA MHOTHE BOIPOCHI
m3yuenus Mapca. U XoTs 4enoBek MOKa €llle He CTYMWI Ha 3Ty IUIaHEeTy, CEerOoAHs
CYIIECTBYIOT TOJAPOOHBIE €€ KapThl, MHOXeCTBO (ororpadmii MOBEPXHOCTH,
M3BECTEH COCTaB aTtMochepbl M HEKOTOPhIE XapaKTEPUCTUKU IMOBEPXHOCTHBIX
OTJIOXKEHUW W T.n. B Onuxkaiiiiee BpeMs IUIaHUPYETCS JIOCTABUTh HA IUIAHETY
MapcoxoJl, a Ha 3eMJII0 - MAPCUAHCKUM TPYHT.

CpenHuii ypoBEeHb IMOBEPXHOCTH Mapca, BBIYWCIICHHBIH HAa OCHOBE
runcorpadudeckoil kpuBoi, coctaBmsier 2100 M [99]. 3amagHoe momymIapue
HECKOJIBKO BBIIIE, YE€M BOCTOYHOE: CPEAHSsSI BHICOTA 3aMaJHOr0 MOJylIapus 2,2 KM,
BOCTOYHOrO - 1,8 KM OTHOCHUTENBHO cpeaHero ypoBHs IuiaHeTel. st Mapca
XapaKTepHO MOJUMOJAJIbHOE paCHpe/ieNIeHHe BBICOTHBIX ypoBHEW. Hanbomnbiryio
TJIOIIAb TIaHEThI - 22.34 %- 3aHUMAlOT YPOBHH BBICOT B +3- +4 KM OTHOCUTEIBHO
€€ CpeIHero ypoBHs, HauMeHbIyto - 0.02 % - ypoBHU BbICOT B +14 - +13 kM.

[Io reHeTMyecKkMM IMpU3HAKAM HA IUJIAHETE  BBIICICHBI  [OBEPXHOCTHBIE
o0pa3oBaHUs: yHapHbIE, CBSI3aHHbIE C NAJCHUEM METECOPUTOB; MEP3JIOTHHIE -
Xa0TUYECKHE MECTHOCTH, OTIOJI3HU B OOpTax KaHhOHOB JlonmmH MapuHep, CIOUCThIC
MOJISIPHBIE TOJNIIA W T.A., (IIOBHAIBHBIE - JIOJMMHHBIC OTJOKCHHS, CXOIHBIC C
3eMHBIMH, BO3HHKAIOIIMMU B pe3yJIbTaTe KaTaCTPO(DUUECKOTO CTOKA OOJIBIINX MacC
BOJIbI; TEKTOHUYECKHE; BYJIKaHUYECKHE U 30J10BbIC [80].

Ha Mapce oTCyTCTBYIOT KpaTephl MEHEE HECKOJbKUX JECSATKOB METPOB, UTO
00BbsICHSIETCA OOJBIION aKTUBHOCTHIO SPO3MOHHBIX MPOILIECCOB HA MOBEPXHOCTH U
TOPMOKEHHUEM  MEJKHX METeopuToB armocdepoil. Ilmockue gHUIA KPYMHBIX
KpaTepOB YACTO SIBJIAIOTCS JOBYIIKAMHU JIJIs1 30JIOBBIX OTJIOKEHHIA.

DIEeMEHTBl  yIapHOMU TEKTOHUKU 00pa3yroT cucTemy
TPEUIMHHOBATOCTU,KOTOpasi MPOSBIISIETCS Ha MOBEPXHOCTH B BHUJE MOJIUTOHAIBHBIX
KOHTYPOB BaJIOB KpaTepoB AuameTpoM Oojee 20 KM W HaclIeAyeTcs CHCTEeMaMH
MepeceKarouxcs rpsajl, o0pa30BaHHBIX B PE3YJIbTATE MOCIEAYIOIEr0 HHTPY3UBHOTO
BYJIKaHHM3Ma I10 pa3jioMaM yaapHou npupojsl [66,80].

Ha Mapce wnaOmrogaroTcsi KpyNHOMAcCIITaOHbIE MPOSBICHUS SHIOTCHHOU
TEKTOHUKH, YTO 3HAYUTEIBHO COJIMXKAeT ero ¢ 3emiieid. OTO BhIpaKkaeTcs B
ACUMMETPUH MEXKIYy CEBEPHBIM M IOXKHBIM TMOJyMApUsMUA, B (HOPMUPOBAHHUH
OOIUPHBIX CBOMOBBIX MomHATHA Thna Papcuma w Dmm3uit. B 3Tx obmacTsax
OTMEYAIOTCS TUTAaHTCKUE TPpaldeHbl M pazioMbl OOIIeld MPOTsKEHHOCTHIO 10 1000
KM, TpsiJbl U JIMHEAMEHTBI, KaHbOHbI 10JuH Mapunep miuHot 5000 kM, mupuHON
100 kM 1 TIIyOMHOM 5 KM; MPOBAJIbHBIC IEMTPECCUH U CBSI3AHHBIC C HUMU KPYyITHEHUIIHE
JOJIUHBL.

Jns Mapca xapakTepHbl KpYIHbIE BYJIKAHUYECKUE COOPYKEHHUS THUIA
IIUTOBBIX BYJKAHOB, BYJKAHUYECKUX KYMOJOB U MPOBAIBHBIX KaJdbJEp, Pa3BUT
IJIOIIAIHOM BYJIKAHW3M. MapcHaHCKUE BYJIKAHUYECKUE COOPYKEHHS B OCHOBHOM
npuypoueHsl k paiionam dapcuaa, Dnusmii, Dnnana. B o6mactu @apeuna HaxoaaTes
YEThIPE TPAHAMO3HBIX HIUTOBBIX ByJkaHa - Onumn, Apcusi, [laBnuHa u Ackpuiickas
ropa. B 1iesioM, ByJIKaHbl UMEIOT CIIEYIOIEE CTPOCHHUE: COOCTBEHHO BYJIKAHUYECKUI
IIUT, TpOBajbHAs JEHpeccHs Ha BEPIIUHE, AYyrooOpa3Hbie TpaOeHBbI, KpaTepHBIC
IIEMTOYKH BOKPYT KasibJiepbl. Mophoiorusi J1aBOBBIX MOTOKOB BYJIKAHOB yKa3bIBAaeT
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HA HU3KUE 3HAUYCHUS BSI3KOCTHU JIaB, UYTO XapaKTEPHO JJisi JIaB OCHOBHOTO COCTAaBa.
[lIupoko pacmpocTpaHeHsl Ha Mapce ByJIKaHMYECKHE KYIOJbl - KPYTOCKIOHHBIE
COOpPYKEHHUS BBICOTOM O 8 KM, OCJOXHEHHbIE Ha BEpPIIUMHE MHOTOSPYCHBIMU
JICTIPECCUSIMH.

Pe3ynbTaToM IIIOMIAIHOTO PACHpPOCTPAHEHHS ByJKaHuU3Ma Mapca SIBUIIOCH
00pa3oBaHUE BYJIKAHUYECKUX PAaBHUH, MHOTHE W3 KOTOPHIX HAXOMSTCS B paiioHax,
MOJHUMAKIIMXCA Ha 4-6 KM HaJ OKpYXamled MeCTHOCThr. MX Bo3pact
ornienuBaetcs B 0.3- 4 mupa. aet [80].

DosoBasi  JIeATENIbHOCTh HA IUIAHETE BbIpa3wiach B  (POpMUpPOBAHUU
MHOT'OUYHCIICHHBIX JIFOH pa3MepoM OT COT€H MeTpoB A0 10 KM, 30JI0BBIX MOKPOBOB,
NPUYPOUYEHHBIX K JHUIIAM KPYMHBIX KPATEPOB U KAHBOHOB, K pABHUHAM;, U 30JI0BO-
JSIUAIbHBIX ~ 00pa30oBaHUN BOKPYr ceBepHOM mnoJsgpHod mianku. Ha Mapce
0OHapyKEHBI TaKKe OOMIMPHBIE 00JIACTH MOKPOBHBIX OTIIOKEHUN 30JI0BOU MPUPOIBI,
YeXJIOM TOKpHIBAIOIUE OoJjiee JpPEeBHHE KpPAaTePUPOBAHHBICE U BYJIKAHHYECKHE
MECTHOCTH W HHBEJIHPYIONIUE WX PACWICHCHHBIH penbed. MOIHOCTh D0JIOBBIX
OTJIO)KCHHM KOJIEOJIETCS OT HECKOJIBKUX METPOB B DKBATOPHAIBHBIX paiOHAX 0
COTEH METPOB B CPEAHUX U MOJIAPHBIX IIHPOTAX.

[TongpobHO o0 wMoOpdomornyecknx THmax oOpa3oBaHuii Mapca MOXKHO
MO3HAKOMUTHCS B padbotax [66, 80, 90 u np.].

B nienom, cumTaercs, 4TO BBIXOJbl CKAJIBHBIX OPOJ 3aHUMaOT He Oonee 10 %
MOBEPXHOCTH IJIaHEThl. MOITHOCTh PEroJIuTa, YEXJIOM MOKPBIBAIOIIETO OOJIBIIYIO €€
9acTh, KOJEOJIETCS OT HECKOJIBKUX METPOB JI0 COTEH METPOB U MEPBHIX KUIOMETPOB.
B macmtabe HECKOJIBKUX AECATKOB KMJIOMETPOB IO IJIOIIAAN MAPCUAHCKUI PETOJIUT
C MTOBEPXHOCTHU JOBOJIBHO OJTHOPOJIEH, CPEIHUN pa3Mep €ro 4acTHull OLICHUBAETCS B
untepBasie 0.1 -5.0 MM, HO ecTh U Oosiee TOHKUH MaTepuanl. POpMaIbHO PETOIUT
oTHOcHUTCS K rpaBenuctbiM neckam (mo CHull 11- 15- 74), Tak kak yacTull KpyIrHee
2 MM coepKuTcs B HeM Ooutee 25 % [42].

Marepuan temHbIX obmacteii Mapca B HETPOJIOTMYECKOM U (PU3UUYECKOM
aCmeKTax IO COCTaBy HAXOJUTCS OJMKE K OCHOBHBIM IOPOJAaM, BEpPOSITHO K
6azanpTam. CIEKTpHI CBETIOTO Marepuana Mapca aHaJOTHYHBI CIIEKTpaM CMECEH,
COCTOSIIIMX W3 TeTUTa, TreMaThuTa M TJUH MOHTMOPWJIOHUTOBOTO COCTAaBa.
Bo3M0#kHO, 4TO CBETIIBII MaTepual SIBASIETCA TUITMYHBIM NMPOJAYKTOM BBIBETPUBAHUS
KOpeHHBIX mopoa Mapca. Hawnydmiee npubnmkeHrne K MApCHAHCKOMY TPYHTY JTaeT
CMech OOraTbIX >K€JIe30M TIJIMH,  XapakKTepHbIX JUIsi  MPOLECCOB  3E€MHOIO
BBIBETPUBAHUSA OCHOBHBIX H3BEPKEHHBIX IMOPOJA. XHUMHYECKUM COCTaB pPErojuTa
paBauH Xpuca u Yrtonuu ("Bukunr-1,-2") cxomeH, OH OTHOCHUTCS K HOpojaMm
OCHOBHOT'O COCTaBa WJIM MPOAYyKTaM UX u3MeHeHus. [IpucyTrcTtBue OOIbIINX
KOJIMYECTB KUCJIOTO M IIEJIOYHOr0 MaTtepuana uckirouaercs [80].

[IpennonaraioT, 4TO OCHOBHAasi Macca TOHKO3EPHHCTOrO MmaTepuaia  Ha
MOBEPXHOCTH Mapca - MNPOAYKTHl XMMUYECKOTO BHIBETPUBAHUS KOPEHHBIX MOPO/I,
KOTOPO€ CBS3aHO, BO3MOXKHO, C HECKOJbKMMH MPUYMHAMHU: XUMUYECKUM
BBIBETPUBAaHUEM TpPYHTa B pe3yJbTaTe B3aUMOJCIHCTBUS €r0 C COBPEMEHHOI
aTMoc(epoii, BRIBETPUBAHUEM OTIIOKECHHUM MPU THAPOTEPMATLHOM TSI TEITHHOCTH.
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3HayeHUs1 IUIOTHOCTH CJOXKEHUSI M JUAJIECKTPUUYECKOM MPOHUIIAEMOCTH B
IIEJIOM JIJIsi TPYHTA IUIAHETHI TOMYyYeHbl MH(pPaAKpaCHBIMU, PATUOIOKAITMOHHBIMUA H
MOJISIPUMETPUYECKUMHU METOJIaMH, KOTOPbIE XOPOIIO COIJIACylOTCSd MEXAY COOOH.
[InoTHOCTH perosuTa MmiaHeThl, OLICHEHHAs 10 TEIUIOBOM MHEPIUH, CcocTaBisieT 1,2 -
0.2 r/eM® , 1O AaHHEIM pagmonokamuu - 1,7 r/cm’ . CyIIeCTBYIOT BapHAalUH
IIOTHOCTH PETOJINTA IO JIOJroTe B Auanasone 0.2 - 2.5 r/cM’ npy cpeHeM 3HaYeHNH
1.4 - 1.5 t/em [80].

Hocratouno Oernoro B3rasAa Ha  Qororpaduu moBepxHOCTH Mapca,
caenannpie "Bukunramu" (CHIA), u coBpeMeHHbIX 00pa3oBaHMIl  ByJIKaHa
be3bMaHHbBIN, YTOOBI OTMETUTHh YJIUBUTEIBHOE CXOACTBO OTCHSTBHIX MOBEPXHOCTEH.
XoTs ByJKaH be3bIMSIHHBIN - TUIMHYHBIN NPEACTABUTEND aHIE3UTOBOTO BYJIKAHU3MA,
BHEIIIHEE CXOJACTBO €ro OTJOXKEHUH C MapCHAaHCKUMU JAaeT BO3MOXKHOCTh
UCIIOJB30BaTh UX B KauecTBE aHaAioroB obpazoBanuii Mapca. B [lonuHe moTokoB
ByJIKaHa bBe3bIMSIHHBI MOXHO HaOIIOJaTh MOBEPXHOCTH, CJIOXKEHHBIE COOCTBEHHO
MUPOKIACTUYECKUMU MMOTOKAMU - XaOTHUYECKHU PACIIONIOKEHHBIMU Pa3HOPa3MEPHBIMU
0o0JIOMKaMu JIaB aHJe3uTa (OT HECKOJBKUX CAHTUMETPOB N0 2-3, peako 6-7 M)
MECYAHO-TIEIJIOBBIM 3allOJIHUTENIEM;  30JOBBIMU OTJIOXKEHHSIMU B PYyClIaX CYXHUX
PYYbEB U MYJbJAaX MEXK]Y BajaMu MUPOKIACTUYECKUX MOTOKOB; aJIEBPOIEIUTOBBIM
MarepuaJoM MOIIHOCThIO 3-5 CM Ha IUIOCKMX YYacTKaX pycell BPEMEHHBIX
BOAOTOKOB Jlomuubl U T.A. BpemeHHbie BOJOTOKM y OOpTOoB JlOJMWHBI, py4YbH,
POTEKAIONINEe dYepe3 MUPOKIACTHUECKHE OOpa30BaHHS COBPEMEHHBIX M JPEBHUX
U3BEP)KEHUM BYJKAaHA, CBOMM CTPOCHHEM OUYEHb IOX0KM Ha KaHbOHBI Mapca,
KOHEYHO, B 3HAYUTENBHO yMEHbIIEHHOM MaciTabe. bmaromaps OGosbiiomy
COJIEpP KaHMIO MBUIEBATHIX IO Pa3MEPHOCTH (DPAKIMiA B OTIOKEHUSIX MTOTOKOB, PYYbH,
IIPOMBIBAIOIIINE ITU OTJIOKEHHUS, UMEIOT NMPEUMYILIECTBEHHO KPYThIE, BEPTHKAJbHBIE,
MOPO¥ C OTpHUIATEIbHBIM YKJIOHOM CTeHKH. ['yOunHa pycen JloJuHBI - OT MEPBBIX
JECSITKOB caHTUMETPOB A0 10-15 M, ux Gopra mopoil TeppacupoBaHbl, TOPOH UMEIOT
OChIK M BbIBAJBI MIbI0. Ochbimu MapuHep CBSI3BIBAIOT C pa3BUTHEM Ha Mapce
Mep3soTHBIX mpoueccoB [80]. Xora Mepsnora B paiioHe J[OJMHBI MOTOKOB TAKKE
HaOJIoIaeTcsl, HampuMmep, B OOHAXEHUHW IOKHOTO Oopra JloduHBI, OCHOBHOM
MPUYUHON OCBHINEN B pPyYbsAX SABISETCA CHJIA TSDKECTH, KOTOpas HEYMOJIUMO
JIeHCTBYEeT Ha OOJOMKM U TIJIBIOBI OOPTOB, AKTUBHO MOJBEPTaIOIIUXCS BOJHOW U
BETPOBOM APO3UMN.

B nenom, mnoBepxHOCTH J[OMWHBI MTOTOKOB BYyJKAaHA bE3bIMAHHBIN CIOKEHA
Xa0TUYECKU pacCIpeeICHHBIMU O0JIOMKaMU JIaB aHJie3uTa pa3MepoM 10 S5-7 M,
NOTPYKEHHBIMUA B TBUIEBATO-NIECYAHBIN 3aMOJIHUTENb IOTOKOB, COCTOSIIHA U3
MEJIKUX OOJIOMKOB aHAE3uTa M TOpOA000pasyrImmux MHHEpadoB. B mpememax
JIoJIMHBI KOJIMYECTBO KPYIHBIX OOJOMKOB Ha MOBEPXHOCTH cocTaBisieT 45-55 %, a
Ha 1 M - 1.5 o6iomka; pasmepom 0.5 - 5.0 m - 8-10 %; 0.05 - 0.49 m -- 35-45 %,
OCTJIbHOE MPUXOAUTCA HA JIONK MbUIEBATO-NIECYAHOM MAacChl MUPOKIACTUKU
(3amonHUTENEH MUPOKIACTUYECKUX MOTOKOB M BOJIH, IMemioB). Heckonbko pnanee
BbIXOJIa M3 JloJIMHBI J0JI MbUIEBATO-TIECUaHON Macchl yBenuuuBaeTcs 10 60-70 %
(0.5 obmomka Ha 1 M), a coaepx)aHue TIBI0 Pa3HOTO pa3Mepa pacrpenensercs
npuMepHo Tak: pazmepom 0.5-5.0 M - 5-7 %; 0.05-0.49 m -- 25-30 %, npu obmiem
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npeobnananun  0o06noMkoB pasmepom 0.3-0.5 M. I'panynomeTpuyeckuii cocras
NECYAHO-IIBUIEBATON MNHUPOKIACTUKH BapbUPYET OT NECKOB  TOHKHUX [0 IIECKOB
CpeoHEW KPYMHOCTM M TPaBEIMUCTBIX € MeauaHHbiMu auamerpamu oT 0.01 MM
(meruist) 70 0.37 MM (3aMOTHUTETN TUPOKIACTUYECKUX TOTOKOB).

[1noTHOCTE MUPOKIACTUKHU J[OJIMHBI B €€ €CTECTBEHHOM 3aJIEraHUU BapbUpPyET
B mpexenax ot 1.43 mo 1.88 r/em’ (40 ompenmenenuii). ILIOTHOCTD TBEpHOH (hasbl
MeHsieTcst oT 2.46 110 2.72 r/em’ (32), HopHCeTocTh - 0T 33 10 67 % (12).

[IpoyHOCTHBIE XapaKTEPUCTUKHU MHUPOKIACTUKH OJIM3KA CTAHAAPTHBIM  HX
3HAUEHUSAM  JJI1 OOBIKHOBEHHBIX IECKOB, HO HWHOIZIAa 3HAYMTEIBHO OT HUX
oTiaMyalTca. Tak, HampuMmep, CHEIUICHHs IBYX O0Opa3loB 3alOJHHUTENS MOTOKA
nmerot 3HaueHus 0.005 u 0.064 MlIla u yron BHyTtpennero tpenus 30 u 22 rpan.,
COOTBETCTBEHHO. B TaHHOM cily4yae MOBBIIIEHUE CLEIUICHHUS 3alOJHUTENS MOTOKa
CBS3aHO C YBEJIMYEHHEM B HEM B 2.5 pa3a IO CPABHEHMIO C JIPYTUM JOJU YaCTHIL
nuameTpom MeHee 0.056 Mm.

[To obuky mopoxa u mogaoOuto moBepxHocTel JlomuHa MOTOKOB be3bMsIHHOTO
ABJISIETCS. TPEKPACHBIM aHAJOrOM MapCHaHCKUX noBepxHocTed. Ilo xmMuueckomy
COCTaBY OTJIOXKEHUsI Mapca He TOX0>KH Ha COBPEMEHHBIE U3BEPKEHHBIE 00Pa30BaHUS
3emiid, XOTS, C APYrOil CTOPOHBI - JBE TOYKH ONMPOOOBAHMS HE MOTYT OTPA3UTh BCE
MHOT0oo0pasue nopoa Mapca, KOTOpo€, BEpOSITHO, CYIIECTBYET.

W3BecTHple mopoasl Mapca MeHee Kucible, 4Ye€M NPOAYKTHl BYJIKaHa
be3piMsHHBIN - coxepkaHue KpemHeema B Hux 44 + 53 wu 563 + 0.2
cootBeTcTBeHHO [80]. ITo cBOMicTBaM oOTHOXEHUST Mapca 10BOJIBHO OJIU3KU MOPOJAaM
BynkaHa bespimsaHHbIN. [I0o rpanynomerpuueckomy coctaBy perosur Mapca B
CpeAHEM OTHOCUTCA K TmeckaM rpaBenucteiM [80], HO coaepkaHUE TOHKOTO
MaTeprajla B HEM MEHSETCS B IIMPOKUX IMpeAesiax - BEPOATHO, OT IECKOB
MbUIEBATHIX J0 I'PABEIIUCTHIX; TO €CTh IPYHTHI JIBYX ILJIAHET, BEPOSITHO, AHAJOTUYHBI.
[InoTHOCTH peronuta Mapca Bapsupyer ot 1.0 go 1.6 r/eM BYJIKaHA be3bIMAHHBIN -
1.38 - 1.88 r/cv’. IIpoYHOCTHBIE XapaKTEPHCTUKH 3aTOHATENCH IBYX IIAHET TAKKe
MOX0M; CUECINICHUE UX Majo, yroJl BHYTPEHHEro TpeHus - 25-45 rpaa. - JIEKHUT B
OOBIYHBIX Mpeaenax AJid MecYaHO-IPABEIHUCTBIX I'PyHTOB. lloBblIeHWE clEerIeHHs
IOpOJl CBA3aHO C OOWJIMEM IMBUIEBATOTO MaTepHajia, BO3MOXKHO, C HEKOTOPOU
LEMEHTAaUMeNl MOpOJ B CBA3M C UX MHUHEpadu3alMed M T.[., TOBBIIIEHUE YIJIA
BHYTPEHHETO TPEHUS - C BBICOKOM OKAaTaHHOCTBIO YaCTHUI] perojuTa Onaromaps
MHTEHCUBHBIM 30JIOBBIM MPOLECCAM.

Takum oOpa3om, aBTOp MONaraeT, YTO MCIOJB30BAHHE MUPOKIACTUYECKUX
OTJIOXKEHWM ByJIKaHAa bE3bIMSAHHBIA B KAaueCTBE TI'PyHTOB-AHAJIOTOB IUTaHETHI Mapc
BIIOJIHE JIOIIYCTHMO.
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