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HEKOTOPBIE ACIIEKTBI 'EOJIOI'HYECKOI'O CTPOEHHUSA BYJIKAHA KAMEHb
T.I'. Uypuxosa', B.H. Topaeitunx’, 5.B. UBanos', A.IT. Makcumos'

'MucturyT Bynkanonoruu u ceiicmonorun JIBO PAH, ITerponasnosck-Kamuarckuii, tchurikova@mail.ru
*UHCTHTYT SKCIIEpUMEHTANBHOI MuHepanorun PAH, UepHoromnoBka, gordei @mail.ru

B pabote paccmarpuBaeTcs Te0JI0rn4ecKoe CTpOeHHe U nerporpadus nopos Byakana Kamens,
pacnonoxeHroro B KirroueBckoii rpymme ByiakaHoB. Oco0oe BHUIMaHUE YAEIEHO CTPOSHUIO BOCTOYHON
00BaNbHOM CTEHKU BYJIKaHa U OTJIOXKEHUSIM AMOOHCKON TOJIIIH.

Hctopus pa3BuTHs ByJIKaHa BKIIFOYajIa HECKOJIBKO II0CII€A0BATEIbHbIX IIEPHOI0B, KOTOPbIE YePENysCh,
TUTaBHO CMEHSJIN APYT Ipyra: GOpMHUPOBaHHE IOCTPOUKY CTPATOBYJIKaHa, pa3BUTHE TaKOBOTO KOMILIEKCa,
MpeKpalieHue ByJIKaHHYECKOH akTHBHOCTH. OTHAKO T€0JIOTHYECKHIE MPOLECCH Ha BYJIKaHE MPOI0JDKAIHCH!
B pe3yJIbTaTeé MHOTOYNCIICHHBIX 00BAJIOB HAYAJIOCh pa3pyLIeHHe OCTPOMKH, BO3HUKIH [Ipabe3pIMIHHBII
BYJIKaH Ha I0’KHOM CKJIOHEe U KimroueBckoi Ha
CEeBEpHOM, 00pa30BaIMCh MHOTOYNCIICHHBIE [IJJAKOBHIC
U [1UIaKO-JIaBOBBIE KOHYCa Ha BHOBb
chopmupoBaBIieMcs penbede, U, HaKOHEIl,
mpou3o1Ien 06Bajl BOCTOYHOI'O CKJIOHA C
00pa3oBaHHEM OTIOXKEHUIH AMOOHCKOM TOJIIIH.

IMoctpoiika ctpaToBynkana Kamens opmupoBanacek B
JIBa IEPUO/IA, PA3IIUYHBIX TI0 CTETIEHU SKCIUTO3UBHOCTH
BelllecTBa U GOpMe U3BEpraeMbIX MPOAYKTOB. [IepBbIit
HEPUO]] XapaKTepU3yeTCsl IKCIUIO3UBHBIM PEKUMOM
M3BEPKEHMS C HAKOTIJIEHHEM MOIIIHOTO HACBIITHOTO
KOHYyCa, COCTOsIIEro OobIeii YacThio U3 Ty(QOB U
TyoOpekunii. Bropoii, 3aKI0UNTENbHBINA TIEPHOJT
(hopMHpOBaHUs CTPATOBYJIKaHA CBsA3aH C 3P y3uBHON
JIEeATENIBHOCTBIO U IIPEJICTABIIEH JIJaBaMHU
IIPEUMYIIECTBEHHO MaJIbIX MOIIHOCTEH, HO
IPOTSDKEHHBIX 110 PACCTOSIHUIO, KOTOPBIE, KaK
TUTAIIOM, TOKPBIBAIOT paHee chOpMUPOBAHHBIN
HAaChIIHOM KOHYC. BeposATHO, ¢ 3TUM ke NepruoaoM
CBsI3aHO U (hopMHpOBaHNE MHOTOYHCIICHHBIX aeK,
KOTOpBIE ABJSUIMCH OABOAIIMMH KaHaJIaMH JaBOBBIX
m3nmusHUiA. [Toxoxxum o6pazom GpopMUpOBAITHUCH
MIOCTPOMKH CTpaTOBYJIKaHOB KiroueBckoil [XpeHoB,
2003] u [llusenyu [Menekecues u ap., 1991].

OcHOBHasl 4YacTh CKJIOHOB BYJIKaHa C IIO3/IHETO
IUIEHCTOLIEHA 110 HACTOSIIEE BPpeMsI UCIIbITalIa
MHOTOKpaTHBIE 00BaJIbl, COXPAaHUIICS TOJIBKO
CEBEPHBII CEKTOP NOCTPOMKH, NOJHOCTHEO IOKPBITHINA
neqHUKOM. Ha BynkaHe mpencTaBieHbl 00OBaIbI
Pa3NIUYHBIX MAacCIITaO0OB — 3TO U YK€ YIOMSHYTHII
KPYITHEHIIHIA TOJIOLEHOBBIH 00BaJl BOCTOYHOTO CKJIOHA
00BEMOM 110 6 KM, U MO3HEILIEHCTOEHOBBIE 0OBAJIBI
Tumna «toreva block» — KpymHBIE YaCTH MOCTPOWKH,
LEJINKOM ChEXaBILIHUE CO CKIOHOB BYJIKaHa Ha
3HAYUTEJIbHBIE PACCTOSIHUS, U MHOTOUUCIICHHbIE
paspyieHus MeHblero Macmraba [Ponomareva et al.,
2006]. O6Ban BOCTOYHOTO CKJIOHA ByJkaHa Kamensb,
npousoteamuit 1200 n.1. [Menekecues, 1980;
Menexkecues, bpaiiniesa, 1984], pa3pesan noctpoiiky -~
MOYTH TOTOJIaM, BCKPHUI €€ BHYTPEHHIOIO YacTh U
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Puc. 1. IlupoxmacTudeckne OTIOKEHHS Ha I0KHOM
0opTy 00BaNBHOM CTEHKHU ByJikaHa KamMeHb.
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€03/1aJT YHUKAJIBbHYI0 BO3MOXHOCTH Ha0JII0/IaTh BHYTPEHHEE CTPOCHUE CTPATOBYJIKAaHA HA MPAKTUICCKU
BEPTHKAIBHOI CTEHKE BBICOTOM 2,5 KM.

Bo Bpewmst moneBoro ce3ona 2009 roga HaMm ynanoch OJU3KO MOJOUTH K BOCTOYHON 00BaJIbHOM CTEHKE
BYJIKaHA U JIETAIbHO O3HAKOMHUTHCS C €€ cTpoeHrneM. OKa3anoch, 94To 0kojio 80% CTEHKH CIO0XKEHO XOPOIIIo
CTpaTU(HUINPOBAHHBIMH MTHPOKIACTHIECKUMH OTIIOKEHHSIMH, KOTOPBIE MOBCIOLY IPOPHIBAIOTCS
MHOTOYHCIICHHBIMH JaiiKaMu, a PeAKHE JTaBOBBIE IIOTOKU PACIIOIOKEHBI, B OCHOBHOM, B BEpXHEH 4acTH
MOCTPOMKH, T.€. IPUYPOUYCHBI K 3aKJIIOYNTEIBHON CTaINH POCTa CTpaToBYIKaHa. OTI0KEHUS MUPOKIACTHKY,
KaK IPaBUIIO, UMEIOT OOJIBIINE MOIIIHOCTH B IECATKH U COTHH METPOB U MPEICTABICHBI B Pa3HOH CTENICHU
LEMEHTUPOBAHHBIMU BYJIKAHUYECKUMH OpEKUYHAMH, IUTAKAMH, arjioMepaToBbIMU Ty(haMu, JauiIi U
BYJKaHHUECKUMH OoMOamu pa3mepaMu 10 2 u 6ojiee METPOB.

[IpeacTtaBuTenbHbIC Pa3pe3bl TAKUX OTIOKEHUH (pHUC. 1) MOXKHO BCTPETUTH B KOPEHHOM 3aJIETaHUH BO
MHOT'MX YacTsX MOCTPONKH: Ha BOCTOUYHOM, I0)KHOM U CEBEPHOM CKJIOHAX BYJIKAaHA, 4 TAKKE HA HEKOTOPBIX
«toreva blocks»: Ha CeBepHoli ['puBe 1 Ha IBYX MeHee KPYIHBIX OE3bIMSHHBIX XpeOTaxX 1Mo 00e CTOPOHBI
nexpanka [lIMuara. bonpie MOIIHOCTH CYIIIECTBEHHO MUPOKIACTHYECKHX TOJII] CBUIETENHCTBYIOT O TOM,
YTO 3HAYUTEIBHOE BpeMs *KH3HU ByJiKaH KamMeHb paboTai B 3KCILIO3UBHOM PEKUME.

L[BeT MUPOKIACTHYECKHUX OTIOKEHUN CUCTEMAaTHUECKH MEHSIETCS OT (DJIaHrOB B3pe3aHHON MOCTPOUKH K €e
LEHTPY: HanboJiee CBEXKHE OTI0KEHHUSI TEMHO-CEPOro M YEPHOT0 LIBETOB 0OHa)KatoTCs Ha (hiaHrax (puc. 2).
ITo Mepe mpHOMIKEHNS K IEHTPAIBHOM YacTH BYJIKAaHA 3TH OTIOKEHHS MEHSIOT IIBET ITOCIIE0BATEIFHO Ha
OXPUCTO-KENTHIN, 3aT€M HA CEPOBATO-3EJICHBIN U B LIECHTPAJIbHON YaCTH NOCTPOMKHU — HA KPACHBIM.
W3meHeHne nBeTa MMPOKIACTHKH OT (JIAHTOB K LIEHTPY BYJIKaHa, BEPOATHO, CBSI3aHO C YBEINYCHHBIMU
TEIUIOBBIMH W/WIIN TUAPOTEPMATIbHBIMU [TOTOKAMHU, CYILIECTBOBABILMMHU KOTJa-TO B LIEHTPAIIHON 4acTH, YTO
IIPUBENIO K 3aKOHOMEPHBIM BTOPUYHBIM HU3MEHEHUSIM IIOPO/I.

VIMeHHO TaKUMH KOHTPAaCTHO-TIECTPHIMHU OTIIOKECHUSAMH MUPOKIACTHKH MPEACTABICHBI U OTJIOXKEHUS 00Baa,
npousomiesmero 1200 1. [Topoabsl AMOOHCKOH TOJIIN MPEICTABICHBI BYJIKAHUYECKAMH OPEKUYHSIMHU 1
Ty(QoOpeKInsIMH ¢ IECHaHO-TIIMHUCTBIM 3aroHUTENeM. L[BET UX cOCTaBIIeT TAKOM e CHEKTP, UTO U IBET
MUPOKJIACTHYECKHUX TOJII Ha 00BANBHOI CTEHKE ByJKaHa. biioku mopoa AMOOHCKO TONIIN MOTYT OBITH
HPE/ICTABICHBI KaK YHCTO MUPOKIACTHYECKUM MaTEPUAIOM, TaK U CIOKHBIMH OJIOKaMH, COCTOSIIIUMH 13

e i A < & 3 i
Puc. 2. [lupoxacTuieckue OTIOKEHMS Ha 00BaJIbHON BOCTOYHOM CTeHKE BynkaHa Kamenb. OpurnHanbHas
¢dororpadus B BeTe HAXOMUTCA IO axpecy http://www.tachurikova.narod.ru/Churikova_2010e.pdf.



MUPOKJIACTHKH U KYCKOB JIABOBBIX ITOTOKOB WK JiacK. IMEHHO Takue OJIOKU Hauboliee yCTOWYHMBEI K
BBIBETPUBAHUIO U pa3pymieHnio. Tak, Hanmpumep, KaMeHb AMOOH, C BUIIMMOW MOIITHOCTHIO 18 MeTpoB,
BKITIIOYAET B ce0s KpyIHbIe OJIOKH J1aBbl, Oaronaps 4eMy yCTOWYMB K pa3pylieHusM. J[Ba HeOombInx
«toreva blocks» B paiione nemuuka [1IMunra, KOTOpbie HAXOAUIUCH BOJIHM3U OCU 00BaJla, COXPAHIIUCH
Onaronaps TOMy, 4TO OHU OPOHHUPYIOTCS TPOTSHKEHHBIMU (2,5 KM) TalikaMi OJTMBHH-TTMPOKCEHOBBIX
aH/1e310a3abTOB 1 JJABOBBIMH ITOTOKaMH, OPOHHPYIONIMMH BEpXHUE YacTh OJI0KOB. B TO ke Bpems Ha ocu
00BaTa MOXXHO HA0JIOAATh OCTATKU ITOJIHOCTBIO pa3pyIeHHBIX TUPOKIACTUUECKUX TIBI0 B BUIE HACBITHBIX
Ky4 U3 IecKa ¢ 00J0MKaMH KaMHEH.

Hamu Obuta otoOpana cepust 00pa3IoB JaB U3 MPEACTABUTEIIEHBIX OOMO MUPOKIACTHKY KOPSHHOTO
3aJieTaHus, a TAKKE M U3 JIaBOBBIX (hparMeHToB AMOOHCKO# Tonuy. [lerporpaduyecku 610k mopox u3
MUPOKJIACTUYECKUX OTJIOKEHUHN U U3 OTJIOKEHUH AMOOHCKOM TOJIIIY UIEHTUYHBI U [IPEICTABIICHbI B
OCHOBHOM TpeMs pazHocTsimu nopoa: Ol-Cpx, O1-2Px u Cpx-Pl nassl. Ol-Cpx naBbl sABIsIIOTCS Haubomee
pacnpocTpaHeHHBIMH Ha ByJkaHe KaMeHb B 1I€JI0M U MPUCYTCTBYIOT Ha BCEX ATanax ero akTHBHOCTH. M3
JIPYTUX THUIIOB MOPOJT MOXKHO Tarke otMeTuTh 2Px-Pl, cymecreenno Pl, cybadupossie u Hb-coneprxarine
pazHoctH opoa. Ho takue moposl HMEIOT pe3ko NOAYMHEHHOE 3HaYeHHe, a Hb-conepikamiye aBbl B
KOPEHHOM 3aJieTaHNH HaMy ObLTH 0OHApy>KEHBI TOJIBKO B BOCTOYHOM CTEHKE BYJKaHA U B OTAEIBbHON CEpUH
JIaeK Ha 3aIaJHOM CKJIOHE, HO HE HAaOJIOJaNCh B JJABOBBIX (pparMeHTax MHUPOKIACTUIECKUX OTIOKEHHH.

[Toponb! nMeroT OPGUPOBBIC U CEPUITHO-TIOPPUPOBBIC CTPYKTYPHI. KOTMYECTBO TEMHOIIBETHBIX MUHEPAIOB
cocrasisieT 5-25%. CootHomenust Ol, Opx u Cpx 3HAYUTENHHO MEHSIOTCA B ATHX MOPOJax, HO, KaK
npaBuIio, mpeobnanaer Cpx. 3epHa ONMBHHA W KIMHOMUPOKCEHA 0OBIYHO HMEIOT XOPOIIYIO OTPAaHKY, 4acTo
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Puc.3. O6BanbHBIE OTIOXEHUSI AMOOHCKON TOJIIIH: a — 0OIHiA BUI TY(HOOPEKYHH C MECTPHIM HA00POM
U3MEHEHHBIX IOPOJ PAa3HOTo 1BeTa; O — Kojbla JIu3uranra B OTAEIbHOM 00pa3Le; B — PacCIOCHHUE ITOPOIBI

0 KOJIBLIEBBIM CTPYKTYPaM B pe3yJIbTaTe TITyO0OKHX BHYTPECHHUX M3MeHeHHH. OpuruHaibHbie GpoTorpaduu B

[BETE HaXOMUTCH 1o anpecy http://www.tachurikova.narod.ru/Churikova_2010e.pdf



30HAJIBHBI, TP 3TOM KPHUCTAIUIBI TUPOKCEHOB OOBIYHO KPYITHEE, YeM KPUCTAILIBI OJIMBUHA U YACTO
dhopmupytoT TiomMeporoppupoBsie cpocTkU pazmepom a0 10-15 mm. Hepenko HaGI0qa10TCS KaiMBI BOKPYT
3€pEH OJIMBHHA, BHITIOJIHEHHBIE MEIIKO3EPHUCTHIM arperarom. Yacto cpenu MUHEPaIOB-BKPAIICHHUKOB
MPUCYTCTBYET IJIATMOKIIA3, 36pHA KOTOPOTO HEPEIKO pe30pOMPOBAHBI IO 30HAM POCTa WM TI0 BCeH
BHYTpEHHEH 9acTH Kpuctaia, GopMupys GyTISIPOBUIHYIO CTPYKTYPY. Bo MHOTHX OJMBHHAX BCTpEUYAIOTCS
paciiaBHbIe BKIFOUCHHSI, KOTOPBIE, KaK MMPAaBHJIO0, CHIIBHO PACKPUCTAIUIM30BaHbL. TeM He MeHee, (DIIFOMITHBIX
BKITFOUEHUI 00Hapyx)eHO He Obu10. OCHOBHAS Macca 3HAYUTEIHHO PAa3InYacTCs B pa3HBIX J1aBaX HE TOJIBKO
IO I[BETY — OT CBETJION JI0 TIOYTH YEPHOM, HO U TI0 CTPYKTYpe: B HEKOTOPBIX MOPO/IaX OCHOBHAS Macca
CHIIBHO PaCKPHCTAJUIN30BAHA, B IPYTUX — COACPIKUT OOJBIOE KOITUUECTBO YUCTOTO OYPOTO CTEKIIA.

O6pamaer Ha ceOsi BHUMaHHE TOT (AaKT, YTO BCE B TOW MJIM HHOW CTENCHH OKPAILICHHBIE OTIOKECHUS
AMOOHCKO¥ TONIIN U MAPOKIACTHYECKUX OTIIOKEHHUH B pa3HON cTerneHn n3MeHeHbl. Cys o XapakTepy
9THX U3MEHEHUH, TOPOIBI IPETEPIIETH CUIIBHBIC TeMIIepaTypHble H/WIH THAPOTEPMAIbHBIC H3MEHEHHS. DTH
W3MEHEHUS YCHIIMBAIOTCS OT (PIIaHrOB ByJIKaHa K LEHTPY. B EHTpanbHBIX 4acTsIX BYJIKaHUYECKOM
TTOCTPOHKH pa3HbIE O0JIOMKH OpeKInii B eAMHOM 00pasiie MOTYT OBITH COBEPIIICHHO PAa3HOTO IIBETA,
MIPEACTABIISI COOOM KOHTPACTHO-TIECTPYIO Mopoxy (puc. 3a). [Ipu 3TOM H3MEHEHHS OYCBUAHBI HE TOJBKO Ha
MEJIKHX 00JIOMKaX, HO TAaKXKe U Ha KPYIHBIX 0JI0Kax jaB TodmH (puc. 36). OtaenbHbie 00TOMKH
XapaKTepu3yloTCA HAWYNEeM Kosten JIM3uranra, 9To CBHAETENLCTBYET CKOpee O THAPOTEPMANTbHOM, HEXXEIH
TEMIIEpaTypHOH MPopadoTKe Mopo. 3a4acTyio 0 ATHM KOJIbIIaM MOPO/ia pa3pyliaeTcs U MPUHIMAET B
KOHIIe KOHLIOB BUJI AHIIa C SICHO ompeAesieMbIMU obooukamu (puc. 30, 38). BBuay toro, uro ¢parmenTs
naB AMOOHCKOH TOJIIIHN, a TaK)Ke parMeHThl JIaB U3 MECTPOLBETHON MUPOKIACTUKY B LIEHTPATBHBIX YaCTIX
BYJIKaHA, U3MEHEHBI B 3HAUUTEIHHOMN CTENIEHH, OHU HE MOTYT OBITh HCIIOJB30BaHBI JISl TIETPOJIOTO-
TCOXUMHUYECKUX M U30TOIHBIX HCCIIEIOBAHHMN.

ITo mepe oTnaneHus OT LEHTPAIbHBIX YacTe! ByJIKaHa, JIABOBbIE (JparMeHThl CTAHOBATCS] MEHEE
n3MeHeHHbIMU. Ho XOTs1 MakpocKonu4ecku o0pa3ibl BO MHOTUX CIIydasX BRINISAAT CBEKUMH,
HCCIIEIOBAaHNE TIOJ] MUKPOCKOIIOM MOXET MOKa3aTh, YTO MOPO/IbI CHIIBHO OKHUCIIEHBI, U AAJIEKO HE BCETaa
HaOI0AAI0TCSI HEM3MEHEHHBIE Apa KPUCTAJUIOB-BKpaIZIeCHHUKOB. OKUCIIEHHE B 3THUX 00paslax 3aTparuBaet
HE TOJIBKO OCHOBHYIO MaccCy, HO U KaliMbl TEMHOLIBETHBIX [10P01000pa3yIOIIUX MUHEpaloB. Tonbko
00pasLpl, B3AThIE U3 MMPOKIACTHYCCKON TOJIIM HAa KpalHUX (iaHrax ByJKaHa U Ha «toreva blocks»,
SBIISIIOTCS JOBOJIBHO CBEKMMH, HE OOHAPYKHUBAIOT CJIEI0B BTOPUYHBIX U3MEHEHUH U MOTYT UCIIOJIb30BaThCs
JUIs NajbHEHNIIero reOXUMUUECKOr0 N3yIeHuUsI.

B 3akmiouenue orMeTnM, uTo: (1) HauaBHBIN IEPUO PAa3BUTHSI MOCTPOMKH BynkaHa KaMeHb ObLI CBS3aH C
AKTUBHOM SKCIUIO3UBHOM JIEATEILHOCTHIO, Ha O0Jiee TIO3HUX CTaANUAX PAa3BUTHUS BYJIKaH MMEI CYIIIECTBEHHO
3¢ (y3uBHBIN XapakTep U3BEpKeHUH; (2) BHYTPEHHHUE YaCTH BYJIKAHHMYECKOM MOCTPOHMKH XapaKTEPU3YIOTCS
CWJIBHBIMH BTOPUYHBIMU H3MCHECHUSIMHU, KOTOPHIC YCHIIMBAIOTCS K IICHTPY U YMEHBINIAIOTCA K (hJ1aHTaMm, 4To,
BEPOSITHO, CBSI3aHO C aKTUBHBIMU TEMIIEPATYPHBIMU U/UIIA TUAPOTEPMATbLHBIMU MIOTOKAMU Yepe3
IIEHTPAIBHBIA KOHIAYUT ByJIKaHa; (3) AMOOHCKas TOJIIA MPEACTABIISIET COOON pa3pyIIeHHBIH MaTepHa
BHYTPEHHHX, BTOPUYHO U3MEHEHHBIX YacTe MOCTPONKH; (4) CBEKUM HEU3MEHEHHBIA MaTepHall HAYaJIbHOT'O
JTama pa3BuUTHs ByJlKaHa KaMeHb OCTyIeH TOIbKO Ha €ro KpalHuX (hiaHrax.

Pabota BeimonaeHa mpu oaaepskke rpaara PODU Ne 08-05-00600.
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