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B nocnennue rogpl NOBEpXHOCTHAS ra30-TUAPOTEPMAJIbHAS IEATENIBHOCTh B. D0EKO XapaKTepU30Bajlach
MIOCTOSTHCTBOM TEIIOBOTO NMOTOKA U XMMUIECKOTO COCTaBa BOJ M (PyMapOIIbHBIX I'a30B. AKTHBHOCTD BYJI-
KaHa HeoxXujaHHo ycununack 27 ssuBaps 2005 r. [IBe MolIiHBIE Tapora3oBble CTPYU AUaMETPOM 5 M oOpa-
30BasCh B AKTHBHOI BopoHKe CeBepHOro Kparepa. B utone 2005 r. B HeM BO3HIKIIO HOBOE MOIIIHOE BBI-
coKoTeMIepaTypHoe (pymMapospHoe nojie. OTMedeHo U3MEHEHNE B XUMIYECKOM COCTaBe (hyMapONbHBIX
ra3oB. [1J1s1 HUX cfieaHbl pacyeThl OTHOIIECHUH OTAEIbHBIX KOMIIOHEHT, SIBIISTFOIIMXCS AJIS BYJIKAaHA T€OXHU-
MHUYECKMMU ITpeIBECTHIKaMK U3BepkeHnil. Ha OcCHOBe MmoiryueHHbBIX pe3yabTaToB U caMoro (akTa ycuie-
HUST (PyMapOJIbHON IEATENBHOCTH BYJIKaHa JOEKO JJaeTCsl CPEJHECPOUHBII MMPOTHO3 €r0 3KCIIIO3UBHOTO
u3BepxkeHusi. OnucaHo 3arpsi3HeHue aTMocgepbl OJHIM U3 TOKCUYHBIX Ta30B (cepoBopopopoM). Panee
CYNTAJIOCh, YTO M3-32 YACTBIX CHIIBHBIX BETPOB TOKCHYHBIE I'a3bl IPEJCTABIISIOT JIUIIb KPATKOBPEMEHHYIO
yrpo3y HaceneHnuto r. CeBepo-Kypuinbck. ITokasaHo, 4TO Ipy HAIMYUU CHEXKHOTO MOKPOBA B IEPUOJBI 11O-
BBIIIIECHNS AKTUBHOCTH BYJIKaHa D0€KO ONACHOCTh OTPABJIEHNUS TOKCUIHBIMYU Ia3aMi PE3KO BO3pacTaeT 1

UMeeT NOCTOSTHHBIM XapaKTep Kak Ha CaMOM ByJIKaHe, Tak U B paiioHe I. CeBepo-Kypunbck.

BBEJEHUE

Bynkan 36eko HaXOgUTCs B CEBEPHOII YacTh Xpeo-
Ta Bepuapackoro o. [Tapamyump (Kypunbckue o-Ba) B
6 kM ot 1. CeBepo-Kypunbek. OH mpefcTaBisieT co-
0011 TUMWYHBIN PUMEDP AEHCTBYIOLIETO aHE3UTOBO-
o ByJIKaHa, XapaKTepU3YIOLIerocs (ppeaTniecKiMu 1
(ppeaTo-marmarrueckumMu u3BepXKeHusIMU. [lodeT-
BEpTHYHBLIN (PyHIaMEHT ByJKaHa 00pa30BaH BYJKa-
HOTE€HHO-OCaJJOYHBIMU MTOPOAAMH NapaMyIIHPCKOro
KOMIIJIEKCa CBUT, C KOTOPBIMU CBsI3aHbl (UM KOTO-
pble MPOPBIBAIOT MX) CUJLIBI, TalikKu, CyOBYJIKaHNYE-
cKHe oOpa3oBaHUs pasiau4Hoil ¢opmel [2, 5, 16].
Bo3spacr HauOosnee ApeBHUX U3 BCKPBITHIX IOPOJ OT-
HOCHTCS K BEpXHEMHONEH-TUTHONeHy. OHM IpeficTaB-
JIEHBI CIIOUCTHIMH BYJIKAaHOMUKTOBBIMH I€CUaHUKA-
MmH, Tydamu, TydorpaBennTaMu, Ty(oaaeBpoInuTa-
Mu (OXOTCKas CBHUTa). MOIIHOCTb OTIIOXEHUI
ouenuBaeTtcs oT 1400 no 3000 M [2]. Ha BynkaHoreH-
HO-OCaJIOYHbIX OTJIOKEHUSIX OXOTCKON U OKEAHCKOI
CBUT 3aJIeraloT MOIIIHbIE IOTOKY JIaB aH/IE3UTOB, Ie-
PEKPBITHIE JIABOBO-NMPOKIIACTHYECKUMH OTIIOXKEHUS-
MU 0a3abTOBOIO COCTaBa, IPEANONOXKUTENBHO HUX-
He- M cpefiHeIuielicToleHoBoro Bo3pacta. llupoxo
npejcTaBIeHbI IByTUPOKCEHOBbIEC aHAEC3UThI, HA3BaH-
Hbl€ MEXIIEJHUKOBBIMU [5] M MMerolye BO3pACT OT
110 go 20 ThIc. meT. Bynkan D6eKo cIokeH MOJIObI-
MU HOCTJIEAHUKOBBIMY JIaBaMH ABYIIUPOKCEHOBBIX aH-
me3uToB Wi (pexke) anne3ndazanbToB. Popmupona-
HUE COBPEMEHHOI IOCTPOWKH MPOU3OLIIO0 MEXAY
1000 r. mo Hamie# apbl 1 Ha4aJIOM Hatlei apbl. M3mm-
sTHUE JIAaBOBBIX IIOTOKOB B. D0€KO IO TaHHbLIM [9] maTu-
pyetcsa BpeMeHeM oT 400 r. o Halel 3pbI 1o Havyasia
Hauiell apbl. Bee nocnenyromye n3Bep>KeHus ByIKa-

Ha OBIIIM 3KCMJIO3UBHBIMH [9]. B cTpykTypHOM mitaHe
BYJIKaH IPUYpPOYEH K KpymHOI 30He pasznomoB CCB
[MPOCTUPAHUS, BAOJb KOTOPOH PaclojoXeHO OOJb-
IIMHCTBO BYJIKaHOB Xp. BepHajickoro, u sBisieTcs 4a-
CTBIO KPYITHOH NPOTSPKEHHO! BYJIKAHOTEKTOHIMYECKON
CTPYKTYpBI, B HEPpaX KOTOPOH B TEUEHHUE IIINTEIIBLHO-
ro BpEMEHH MTPOUCXOINIIa MATPAlUsl MarMaTHYeCKOT O
paciuiaBa aHe3u0a3aIbTOBOrO cocTana [2, 5].

Bynkan D6eko npepcraBisieT coO0i BBITSIHYTHIN
c 1ora Ha cesep HeBbICOKHH (~200 M) KOHYyC, KOTO-
pblil 00pa30BaH JaBaMU M NMUPOKJIACTUKOU AHJE3U-
TOBOro coctaBa. Ha BepIinHe KoHyca HaXOfATCs TpU
cnMBIIMXCA KpaTepa (puc. 1). BynkaH xapakrepusy-
eTcsl IOCTOSIHHOM JIeSITENIbHOCTBIO (PyMapoul U ropsi-
YUX MCTOYHUKOB. PymaponbHbIE MOJS pacrojara-
rorcst B IOkHOM Kpatepe u AKTHBHOI BopoHKe Ce-
BEPHOTO KpaTepa, a Tak:Ke Ha BOCTOYHOM CKIIOHE
BysiKaHa. HeGounbIme o pasMepy 1 MOIITHOCTH MOJIS
HaAXOMSTCS Ha 3anajHoM ckiloHe FOskHoro Kpatepa u B
300 M K FOro-BOCTOKY OT ero KpoMku. ['opsiume ucrou-
HUKM BOCTOYHOTO CKJIOHA AlOT Hayajo pyd. Jlarep-
HBI, MolgHas rpynna Bepxue-IOpbeBckux ropstamx
HCTOYHUKOB PaCIOJIOKEHa Ha 3alaJHOM CKJIOHE BYJI-
KaHa. [leTasbHOE CHCTEMaTHYecKOe H3y4eHue IIO-
BEPXHOCTHBIX TUIPOTEPMANIBHBIX IPOSIBIIEHUN B. D0e-
Ko BegeTcs ¢ 1950-x rofioB, u eMy MOCBSIIIEHO GOIb-
moe Kojm4decTso pador [1, 6-8, 12, 15, 16, 19 u ap].

B pesiTenbHOCTH BYJIKaHa BBIJEJISIOTCS YEThIPE
THINA aKTUBHOCTH: | — MapoKkcu3ManbHbIEe U3BEpXKe-
HUS BYJIKAHCKOTO THUIA, 2 — MEKNapOKCU3MalIbHbIE
u3BepXKeHUs (ppeaTHyeckKoro TUIAa U ITOCTOSIHHAs
¢pymaponbHasi AesiTeNbHOCTh, 3 — yMepeHHas u 4 —
nepuopbl ee ycusaeHus, aktusuzagun. Ilepuoasr ns-
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Puc. 1. CxeMa TepManbHBIX NONeH ByiakaHa D6eKo 1o cocrosHuio Ha 28.09.2006 r. no B.H. Isuramno (1989 r.), c nononxneHn-
SIMH aBTOPOB:

1 — mosnomagKy TepMabHbIX MoJel; 2 — (pyMapouibl; 3 — KOTIIbI C TepMaJIbHON BONOM; 4 — KpaTepHbIe 03epa; 5 — GPOBKH YCTYIIOB
KPYIHBIX KPaTepoB; 6 — H30TUIICHL: d — TOPH30HTAIN CeUeHHEM 25 M, 6 — OIYTOpU30HTaNIN ceueHneM 12.5 M. Puvckumu mud-
pamu 0003HAaYEHBI TepMasbHble Tons: | — AkTuBHas BopoHka, II — I0xusb1i kpatep, Il — 3anagnoe none, IV — Cesepo-Bocrou-
Hoe noJie, V — noie pymapounsl I'pemyuas, VI —none pymaponst Paopenckoro, VII — ITepBoe Bocrounoe none, VIII — Bropoe
Bocrounoe noie, IX — I0Oro-Bocrounoe nose, X — nose py4. Jlarepustii, XI — Bropoe 0ro-Bocrounoe none, XII — Tpetse 0ro-
Bocrounoe nose. Hau6osnee MoriHble (hyMaposibl 1 KOTJIbI 10 aKTUBU3alMy ByiakaHa: 1 — PeBymas, 2 — Bonboit koren Cese-
po-Bocrounoro nons; 3 — I'pemyuas; 4 — Yparannas; 5 — Pannnyeckasi; 6 — Poratasi; 7 — Bonpiias. Byksamu 0603HaueHbI II10-
mann pymaponsHoro nosrst Mronsckoe mo cocrostamio Ha: A — 16.07. 2005 1., 5 —28.09.2006 r., B — TepManbHOTo moist AKTUBHOH
BOpoHKH; I" — o6mactu mporpesa CesepHoro kpatepa 28.09.2006 r. [TyHkTupoM oTMeueHa 0651acTh BBIOpOCa pacKajJeHHOTO Ma-
Tepuana u3 pymapoisl Poratas. 3Be3104koit 0003HAYEHO MECTOMONIOXEHUE AKTHBHOM BOPOHKH.

BEpP>KEHUH MPOJOJIKAOTCS 2—4 T., IEpUOAbI MEX3-
pynTuBHO# AeaTensHoCcTH anarces 20-30 et [11, 12].

ITo ucropudeckum cBeICHUSM, JOTIOTHEHHBIM Te-
(ppOXpPOHONIOTUYECKUMH HccaeqoBanHusIMu [5, 9], B
XVII-XIX BB. u3BecTHbI U3BEpKEeHHUS B. DOEKO B
1793 r.,1833-1834 rr., 1859 . B centsa6pe 1859 . ry-
CThIE CEPHBIE NTAphI 3aKpbIBaIN cocegHuil o. lllymiy,
BBI3bIBasl y KUTEJIEH TOIIHOTY ¥ TOJIOBHYIO OOJIb.

EnuHcTBEHHOE 3aJOKYMEHTUPOBAHHOE MTAPOKCU3-
MajibHOE u3BepxkeHue npousouuio B 1934-1935 rr.
DKCII03UK OBLIM NPUYPOUYEHBI K CyOMepHaiaHalb-
HOH TpeunHe Ha gHe CpeaHero Kparepa, B KOTOPOM
elje He ObLIO o3epa. ['opsuee 03epo oOpa3oBanock
nmocne W3Bep>KeHus. JIaBoBble NMOTOKM HE W3JIMBa-
JIUCh, HO B OGOJIBIIIOM KOJUYECTBE BBHIOPACHIBAIUCH
60MOBI THMA “XIIeOHON KOpKU. Macca n3BepsKeHHO-
ro mMarepuaina cocrapmia ~1 MiH. T [3].
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Cnenyromuii spyntuBHbii niepuop 1967-1971 rr.
cocTosit U3 Tpex peaTniyeckux u3BepxkeHuit B Ce-
BepHOM Kparepe. HaOmropanuce npeiBECTHUKY B BU-
me ycuieHus (pyMapolIbHON aKTHUBHOCTH, MOIbEMa
TeMIepaTyphl Ta30B, TIOHWKEHUS YPOBHS TPYHTOBBIX
BOJI M pe3Kkue KosebaHus ypoBHs BOIbI B o3epe Cpefi-
Hero kpartepa. B xoje m3BepxkeHHs oOpa3oBajiach
B3pbIBHASI BOPOHKA B CEBEPO-BOCTOYHON YaCTH Kpa-
Tepa, KOTOpas BIIOCIE[CTBAU 3aMOTHUIACH TEITBIM
(mo 33°C) ozepom pazmepom 50x35 m. Ha gHe o3zepa
AeficTBOBaNu MolHbIe pyMapousl [1, 9, 11, 18]. BeI-
710 BBIOpOIIEHO 10° T MUPOKIACTUKY PE3YPrEHTHOTO
cocTasa.

Crnenyrolliee n3BepxKeHHUe ByJIKaHa HaOIIOgaI0Ch
B 1987-1991 rr. OpynTUBHBIA LEHTP HAXOQWICI B
AxTuBHON BOpoHKe CeBepHOro Kparepa (KpaTep
1967 r.). OT™Meuanocs fiBa pexkuMa aKTUBHOCTH: IMO-
CTOSIHHAsI YMEPEHHAsI SMUCCHS IIapa 1 Ta30B Ha BbICO-
Ty go 150 M u npoucxopusune o 8—10 pa3 B cyTKu
0osiee CHJIbHBIE B3PBIBBI C BBIOpOCAMM pPE3ypreHT-
HOU NUPOKJIACTHKM HA BbICOTYy OT 1 g0 5 kM. B pe-
3yJbTaTe U3BEPKEHUS MPOU3OIUIN 3HAYUTENbHbIE
n3MeHeHus1 B Mopgoiioru AKTUBHON BopoHKHU Ce-
BEPHOTO KpaTepa, 00beM BBIOPOIIEHHOI'O MaTepHa-
na coctaBuy 0Kos0 450 teic. M [9, 11, 13]. B 1998 r.
MoCIie IpefiBapuTEIbHO 3apUKCHPOBAaHHBIX U3MEHE-
HUI B TEMIIEPATYPHOM peXuMe (PyMapos U XUMUIe-
CKOM cocTaBe (pyMapoNILHBIX T'a30B HA BYJIKaHE MPO-
n301LIN ppeaTudecKue B3pbIBEI [19].

AxTuBn3anus Byjakana 36exo B 2005 r. 27 ssupaps
2005 . mpom3onuIa pe3Kasi aKTUBU3anus (PyMapoirb-
HOI1 IeATeJIbHOCTH B paiioHe AKTUBHOI BOpoHKH Ce-
BepHOro Kparepa. Ee Hauano conpoBOXaaloch TeK-
TOHHYECKUM 3EMJICTPSCEHHEM C JMHULEHTPAIbHBIM
paccrostHueM 10 kM, 3apUKCUPOBaHHBIM ceficMuYe-
ckoyt crannueil Cesepo-Kypumnbck B 18 u 10 Mun o
I'punBHM41y, mociie 4ero CTaHIMA cTajla OTMeYaTh Clla-
Oble NTOBEPXHOCTHbIE BYyJKaHHYECKHE 3eMIeTpsice-
Hug oT 4 1o 9 B cytku. C 28 siHBaps, Korja moropa
yaydluiack, HaJ KpaTepoM cTajl HaOIIofgaThes Ia-
pora3zoBbIil cTos6 BeicoToit o 400 M. Haunnas ¢ Mmo-
MeHTa akTuBH3anuu u 1o 30 ssHBapsi, BKIIOUYUTEIBHO,
B I. CeBepo-Kypuibck MpakTHYECKU HENPEPBIBHO
OILIYILIAJICS] CUNIBHBIH 3allaX CEPOBOAOPOAA.

PesynbpraTel nepBoro obciaenoBaHms ByiIKaHa 29—
30 stHBaps mokasanu, uyto ang CeBepo-BocToynoro
(pymaponbsHOro noins TeMnepaTypbl ra3oB Ha BbIXO-
e U3 YCTheB (pyMapod M KOTJIOB COXPAHWIUCH B
00b1yHbIX npegenax (100-120°C pna pymapon u 93—
95°C nnst TepmanbHBIX KOTIIOB). [logofiTn K Ipyrum
MOJISIM HE Y1aBaJIOCh U3-3a CUJIbHON 3ara30BaHHOCTHU
KpPOMKHU KpaTepa. LleHTpoM akTuBU3anuy oKa3anach
AxTuBHast BopoHka CeBepHOro Kparepa, Iie Ha BO-
CTOYHOIl BHYTpPEHHE! CTeHKe 00pa30Bajoch Xepio
AXaMETPOM OKOJIO 5 M, U3 KOTOPOTO Omiia MOIIHAS
CTpysl Ilapa >KeJITOo-ceporo 1BeTa. BricoTa nogsema
CTPYU MEHSIach B 3aBUCHMOCTH OT METEOYCIOBUM:
oT 80 mo 500 m. B 20 M K 10ro-BOCTOKY OT OCHOBHOT'O
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Kepiia pacnoJsiarajgach IpyIma U3 5 MOITHBIX (pyMa-
pon. Ha mHe KpaTepa moj 3anajfHol CTeHKOH BO3HUK-
710 HEOOJIBIIIOE 03epo OBaNBbHOM (POopMBI (7 X 12 M) 6u-
pro3oBoro 1Beta. Mopdonorust Kpatepa He U3BMEHU-
nmacb. Ha BHemHWX CcKIIOHaX AKTHBHOW BOPOHKH
ObLTM OOHAPY>KEHbI OTIOXKEHHUS TPEX METUIOBBIX BbI-
OpOCOB: TOJIIIMHA CJIOeB 1-2 MM, menes NpociiexXu-
Bajcst Ha paccTossHud 10 500 M K IOTO-BOCTOKY OT
AxTuBHON BopoHKH. [lenmen 661 mpeficTaBiIeH mia-
TUOKJIa30M, TUPOKCEHOM, 00JIOMKaMu Oypo-3eJIeHO-
ro CTeKJa, THIPOTEPMAIIbHO N3MEHEHHON TOPOJLI U
arperaTamMy BTOPHYHBIX MIHEPAJIOB.

Crnenyromuii ocMOTp Kpatepa U (PyMapoJIbHBIX
noJiell c OoTO0POM Ha aHaJIU3 ra30B U3 PEXUMHBIX Y-
Mapoa 1 poTocbeMKoit 011 caenan 19.02.2005 r. u
21.04.2005 r. B AKTHBHOIl BOPOHKE K 9TOMY Bpeme-
HU paboTalu yxKe iBa Kepiia, 00a IUaMeTpOM 110 5 M,
BTOPOE€ OTKPbUIOCH HA MECTE HAXOX/ECHUS MATH (y-
Mapoi. M3 oboux kepn HaOIrofalach MOCTOSTHHAS
aMuccusi apa u ra3os. LIset cTpyu ObLi O€lbIM, 4TO
yKa3bplBaJIO HAa OTCYTCTBHE B Hel nemna. Beicora
ofibéMa Mapora3oBoro cTondéa B MOMEHT OCMOTpa
19 deBpans 6bl1a 85 M: ciIIbHASI UHBEPCUS TEMIIEPa-
Typbl BO3[yXa OJIOKMpOBaja HOLBEM Tra3a BBEPX.
ITosiBunnCEH mporpeThbie YYacTKH, TUIICHHBIE CHETa,
Ha I0XXHOW KPOMKe AKTHBHOM BOPOHKH U Ha €€ BO-
CTOYHOM CKJIOHE. bb1ny n3MepeHsl TeMIepaTyphl ra-
3a Ha JOCTYIHBIX TepMalIbHBIX NoJsAX: CeBepo-Bo-
CTOYHOM, noje ¢pymapoinsl I'pemydas, BTopom Bo-
crousoM u IOro-BoctounoMm. TemneparypHsblil
pexuM (pyMapos He U3MEHWICS ¥ COXPAHMIICS B IIpe-
memnax 100-123°C, a pa3Mepsl TepMaJIbHBIX ILIOLIA-
[IOK HE YBEIIMYWINCh, KPOME HENOCPEICTBEHHO AK-
TUBHON BOPOHKHW.

16 nro7s1 Ha BHEIIHEM CEBEPO-BOCTOYHOM CKJIOHE
AXTHBHOI BOPOHKH IO 060MM 60pTam rctoka p. FOpne-
Ba ObLIIO OOHAPYXEHO HOBOE (pyMapOosIbHOE TOJIE C Tpe-
MsI MOLIHBIMHI (PyMapOJIaMi ¥ MHOTOUYHCIIEHHBIMA Mell-
KuMM BbIxopamu mnapa (puc. 1). B panbHeimiem, K
26.08.2005 r. miomags HOBOro (pyMapoibHOTO NOJIs
yBemmumiack B 2.4 pasa: ¢ 0.007 km? 1o 0.020 xm?
(puc. 2), COOTBETCTBEHHO, YCHJIMJIOCH BbIJIEICHUE Ta-
30B. 3a 3TOT NEPHUOJ BPEMEHHU BO3HUKIN HOBBIE
MoIIHbIe (ymMapodbl. B ceBepo-BOCTOYHON dYacTH
1oJIsi BOKPYI MHOTOYHUCIEHHBIX (DyMapoOJIbHBIX
CTpYiil 00pa30BajuCh CEpHble OalHu BbicoTol ot 0.3
mo 1 M, moBceMecTHO HAGMIOAANIOCh HCTEUEHUE XK -
KO# cepbl. B ceBepo-3amaiHON yacTH OIS rpynna
(pyMaponbHBIX CTpyil pacnojiarajach Ha OJHOM JIu-
HUH, MAPKUPYS TPELIMHY, OPUEHTUPOBAHHYIO C IOTO-
3amaja Ha ceBepo-BOCTOK. TeMiepaTypa UcTeueHus
ra3oB Ha HOBOM (pyMapoJIbHOM II0JI€, Ha3BaHHOM IIO
BpeMeHu ero oOHapy:KeHusi MIONbCKUM, IOBBICH-
Jach s pa3anvHbiX pymapon ¢ 110-143°C no 137-
250°C. B AKTUBHOI1 BOpOHKE AeHCTBOBANIN (pyMapo-
JbI, COCPEOTOUCHHBIE B MECTax 3UMHHX Kepil (puc.
3), OpPOAOJIKWIICA POCT IUIOLIAAY NPOrpeBa AHA U
BHYTPEHHUX CTEHOK AKTHUBHON BOPOHKH. MOIITHOCTH
¢pymapon B kpaTepe crana yMeHbIIATHCA IOCIE 00-
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Puc. 2. dymaponbHble o ByiakaHa 26eko 26.08.2005 r. Bup c ceBepo-Boctoka. ®oto JI.B. KoTeHko.

pasoBaHus pymMapossHoro nois Mrwonsckoe. Temne-
patypa Bopibl o3epa coctapisna 40°C, a mo Beeit ero
MOBEPXHOCTHU MOHUMANNCH y3bIPbKH r'a3a, 0COOEH-
HO UHTEHCUBHO BJI0JIb Oeperos. B Bepxosbe pyu. Jla-
repHbI ObliIa OOHapy>KeHa BOPOHKA B3pbIBa (puc. 4)
miHO# 1 M, mmpwuHOT 0.3-0.6 M. Bugnmast ee riryon-
Ha cocTasisina 3 M. VI3 BOpoHKH 6uiia CTpysi ra3os,
MOBEPXHOCTH BOKPYT BOPOHKH B3pbIBa B paguyce 7—
9 M NOKpBIBAN €0 BBIOPOMIEHHOTO U3 MOCTPOWKHA
MaTepuaja ¢ IpUMeChbO0 KpUcTalioB nupura. O6pa-
30BaHNE BOPOHKHU MPOU3OILIO, BEPOSITHO, 25 Masl,
korga ceficmuyeckoynt cranuueil CeBepo-Kypuinbck
ObUIO 3apUKCUPOBAHO XapaKTEpHOE 3eMIeTpsice-
Hue. Temnepartypa ra3oBoii CTpyH, TOHUMAOLIENCS
U3 OTBEPCTHS B3PBIBHOI BOPOHKH, 110 COCTOSIHHIO Ha
23 urons Obla 71°C.

K nauany HOSI6ps TemnepaTtypa ra3zoB (pymapod,
pacnoyoXeHHbIX B BepxHell yacTu Mronbckoro ¢y-
MapoJIbHOTO Tousl, focturia 529°C, HmKHeW —
155°C. ITnomans HOBOrO MOJd He M3MeHuIach. Bu-

Puc. 3. dymaponsl AKTHBHOI BOPOHKH CeBEpHOro Kpa-
Tepa 26.08.2005 r. Bup ¢ cesepa. ®oto JI.B. Korenko.
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3yaJIbHO 3HAYUTEJIBHO BO3pPOC BBIHOC IIapa U ra3oB
BHOBb OOpa30BaHHbIMU (PyMapojaMi — KOJIMIECTBO
MOIIHBIX (PyMapos, HE CUYATasi MHOTOYHCIECHHBIX
cabbIX CTPYH U OOIIEro NapeHus MiIoNaan, JOCTHUT -
o 20. Bonpmias gacte pymapon o6Gpa3oBaina cep-
Hble GanHu BbIcoTOM OT 1 10 1.5 M (puc. 5). Bokpyr
HamboJiee BHICOKOTEMIIEPATYPHBIX BBIXOJOB rasza B
ceBepo-3alajHOi 4acTH IOJII 0Opa30BaHUE CEPHBIX

Puc. 4. B3priBHasi BOPOHKA B BEPXOBbe pyd. JlarepHsIii.
doto JI.B. Korenko.
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Puc. 5. CeBepHublit yuacTok Mionbckoro pymaponsHOro
nmonst 02.11.2005 r. Breicora cepubix Oamen 0.5-1 wm.
Mexny HUMH BUAEH NMOTOK Kupkoil cepbl. Poro T.A.
Korenko.

KOHYCOB HE NPOUCXOAUIO. I'a3bl C CUIIBHBIM IIYMOM
BBIPBIBAIIACH W3 MHOTOYHUCIEHHBIX OTBEPCTUN U He-
Oonbmmx TpelnH. CTEHKY TPEUH M OTBEPCTHN ObI-
JIA IOKPBITHI “‘Ca’kKMCTHIM HAJIETOM nupuTa (puc. 6),
Kak ¥ BBIXOJ[bl IAPOTa30BbIX CTPYH B AKTHBHOH BO-
pOHKE.

I1o BBICOTE MOTBEMA (DyMAPOIBLHBIX CTPYH 3 AK-
THBHOI BOPOHKM (MaKCAMAajbHasl BbICOTA IIPH LUTHIIC
pocturana 1200 m (puc. 7)) u ¢ Uronabckoro nosst 6611
OIpENIETIEH UX CYMMApPHBII TENJIOBOW MOTOK. [IJ1s1 pac-
yeTa UCHOJBb30BAIUCh (DOPMYJIbI, INPEJIOKECHHbIE
MesknyHapopHoii paboyeii rpynmoit CONCAWE (Con-
servation of Clean Air and Water, Western Europe) n
C.A. ®eporoBniM (1982 1.) [20]. BennunHa TEmIoBo-
ro MOTOKa AKTUBHON BOPOHKH, COCTABIISIOIIAS 0 aK-
tuBr3ayu 7 MBT [7], Bo3pocna mgo 22 MBT. BeiHoc
Teruia MronbekuM (pyMaposIbHbIM 1IOJIEM K KOHIY CEH-
T0psi cocTaBmil 240 MBT, 4TO Ha MOPSIAOK MTPEBBICUIIO
OCTABIIUIICS HEW3MEHHBIM TEIUIOBOM HOTOK OCTajlb-
HbIX (pyMapoJIbHBIX 0N, paBHblil 29 MBT.

B TepManbHBIX NPOSIBICHUSIX APYTrUX (PyMapob-
HBIX MTOJIell ObLIN OTMEUYEHbI HEKOTOPbIE N3MEHEHUSI.
N3 pymapons! Poratas (puc. 1) B nepuon Mexny 7 n
29 ceHTAOpsl IpPOU301LE] BbIOPOC packajJeHHOro Ma-
Tepuaja B I0ro-3alajHoM HallpaBJIEHUU Ha paccTos-
Hue 10 70 M. BeIOpOIIeHHBIN MaTepra NPEACTABIII
co0OM YEeHIyiKN CYIh(UIOB CepO-3eJIeHOTO I[BETA.
Y nopHoxus pymapoinsl Pannuueckas (HIXKe ee Mo-
CTPOIKH Ha 5 M) B ITe1iepo0Opa3HOM YIIIyOJIEHIH 110-
SIBUJICSL KOTEJI C TEpMasbHON BOJOH. uameTp KoTaa
30 cM, Temnepatypa Bopbl 72°C, pH = 0.4. Ee opun
KUIAIIMIA KoTea oOpaszoBaics B paitoHe IlepBoro
BocrouHnoro nons Ha MecTe, Tie paHee HaXOoguiach
¢ymapomna. uameTp KoTaa 2.5 M, TemMnepartypa Bo-
ne1 97°C, pH = 1.3. Ha none ¢gpymapoins! I'pemyyast,
MMOCTOSTHHO JieficTBOBaBIIen ¢ 1964 r., coxpaHmiiock
Uik caaboe napeHue.

IIponomkenne akTupu3anuu (pymMaposbHONH fAesi-
teapHocTH B 2006 r. B cepenune nronst 2006 r. Temire-
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Puc. 6. Beixoypl mapora3oBbIX CTPyIl B ceBepO-3anagHoi
yactu Hronbckoro ¢ymaponsroro nons 07.09.2005 r.
doto [1. B. MenbHuKOBa.

Puc. 7. ITapora3oBblii BIGPOC U3 AKTHBHOI BOPOHKH
Cesepnoro kpatepa 29.11.2005 r. Beicora Be16poca 1200
M. ®oto JI.B. KoreHko.

paTypa ra3oB ceBepHOW dYactu Mronbckoro ¢gyma-
poabHOro nojs nopHsiack o 500°C, npousonuio ca-
MOBO3IOpaHUE Cepbl U BCE CEpHble KOHYChl W
BBITEKIIINE CEPHBIE TOKPOBBI BbIropenn. O61mas mio-



8 KOTEHKO u np.

Puc. 8. OnHa U3 TpelyH Ha MOBEPXHOCTH (PyMapOIBLHOTO
nosst ronsckoe. [Inaa Hoxka 26 cm. oo T.A. Korenko.

1Jab HOBOrO (DyMapOJILHOTO HOJIsl YBEJIUYMJIach Ha
200 m2. Huke 1o Te4eHuto pyubst (ucroka p. FOpreBa)
BO3HUKJI HOBbIE MOLHbIE (pyMaposbl. B BocTouHOM
GOPTY Pyubsi ¥ BIOJIb €TI0 pycila MPOUCXOANIIO UHTEH-
CHBHOE OTIIOXKEHHE cepbl ¢ OOpPa30BaHUEM CEpPHBIX
KOHYCOB. Tak:ke ObLJIM OTMEUEHbl MHOI'OUUCIIEHHbIE
IIOTOKM pacIuIaBlIeHHON cepbl. Temmeparypa raso-
BbIX CTPYH B 9TOM yacTu moJis Oblina nopspaka 110-
132°C. Ha Bceit TOBEpXHOCTH HOBOT'O MOJISI OBLIIN OT-
MeueHbI TPelIMHbl, OpPUEHTUPOBAaHHbIE Ha CEeBED, Ce-
Bepo-BOCTOK. YacTh U3 HUX pacroiiarajach Ha rpa-
HUIJaX TEPMAJIBHOTO MOJIsI, pa3pbiBasl 0 HEPOBHOU
JUHAU PBIXJIble NHPOKIACTUUECKUE OTIOXKECHUS
npefpinymero usepxenus. lllupuHa HeckonbKuX
TakKuX TPEIIVH YBEJIMYUIAcCh K KOHIY CEHTSIOps C
0.5-1 cM g0 5-6 cM, a uX MPOTIKEHHOCTh BO3pOCia
1o 4-20 M (puc. 8). Camas 6oJbliasi U3MepeHHas riy-
OnHa B TpelmHax npesbicuia 3 M. OgHaKo ras w3
HUX He BbIfessiicd. BuguMo, 3To ObLIO CBSI3aHO C
MIpOCEaHuEM OCEBOI YacTH TepManbHOro nois. 1o
XapakTEepHOU 3alKMCH Ha ceficMorpammax cemcMo-
crtaniun “CeBepo-Kypuibck” U COOOIIEHUIO OYe-
BUUA, 28 aBrycra u 4 OKTSI0psl IPOU30LIIIH IBA TU/I-
pOTEpPMaNIbLHBIX B3pbiBa B AKTUBHOI BOpoHKe. Ilep-
BbIi1 M3 HUX BBI3BaJI YaCTHYHOE OOpYIlEeHNE INIOTHBIX
OTJIOKEHUN JIAaBOBBIX IIOTOKOB B CEBEpO-3alajHON
CTeHKE BOPOHKH (pHuc. 9). BbIOpOIIeHHBIN IPU B3PbI-
Be MaTepHal (OT MEJIKO3EPHUCTOTO JIO CPETHE3EPHU-

Puc. 9. O3zepo B AkTrBHOI BopoHKe CeBepHOro KpaTepa
28.09.2006 r. Ctpenkoii yka3aHa 00J1acTb OOpYIIEHNS B
ceBepo-3anajHoii creke. Poro T.K. [Tunerunoi.

CTOTO TecKa C OT/EIbHBIMU YIIIOBATHIMUA 00JIOMKa-
mu pa3mepom o 0.6 cM) ObIT OTMEYEH TOJNBKO Ha
OpOBKe KpaTepa B CeBEPO-BOCTOYHOM HaINPaBICHUM.
Bce ¢pakunu 66111 IpeficTaBieHbl 00JIOMKaMU TUJI-
pOTEpPMANbHO HM3MEHEHHOH IOpOAbl M IIIJIAKaAMHU.
MormHocTh oTioXKeHnit He npesbimana 0.5 cm. 1ln-
puHa BeIOpoca Ob11a okosto 40 M. B aToT Ke nepuon
BpPEMEHH MPOM3O0LITO0 U3MEHEHHUE 1BeTa 03epa ¢ Ou-
PIO30BOTrO Ha 3€JIECHBI.

XuMu4YecKknit cocTaB (pyMapoJIbHBIX ra3oB. ['a3el
SIBISIIOTCSL HamboJsiee TMOABMXKHOW YacTbI0 Marmbl,
OHM YyTKO pearupyroT Ha U3MEHEHHs B HEApax BYJI-
KaHMYECKOH MOCTPONKH, B TOM YHCIIEe Ha MPOLECChI
HNOATOTOBKY M pealnu3alii BYJIKAHUYECKUX U3BEP-
keHuil. MccnepoBanne cocraBa BYJKAHMYECKUX Ta-
30B SIBIISIETCA OJHUM M3 NEPCHEKTUBHBIX METOMOB
CPEIHECPOYHOIO MPOTHO3a COCTOSIHUSI AKTUBHBIX
BYJIKaHOB (60Jiee 1-3 mecsiieB). ITO reOXUMAYECKOe
HalpaBJIeHUE B M3YYEHHMHU ACHCTBYIOIIUX BYJIKAHOB
pa3BuBaeTcsi B Mupe ¢ cepefiunbl 1960-x rogos. I[Ipu
MOHHUTOPHUHIE BYJIKAaHMUECKHUX Fa30B OCHOBHO 3aj1a-
yell sIBJIsieTCsl BblieJIeHUue IPUCYIIUX [JIs UCCIIefye-
MOTO ByJKaHa WMH(OPMATHBHBIX NpHU3HAKOB. s
ByJKaHa D6eKo0 Takue paboThl IPOBOAMINCH MHOTH-
MU uccienoBarensimu [1, 6, 12, 13, 18, 19]. O6mum
pe3yabTaToM 3TuX paboT CTaNO BbIfIeICHUE IPOTHO-
CTHYECKMX NpHU3HAaKOB. Tak, m3BepxkeHmro 1987-
1991 rr. npeplecTBOBANIO yBENUYEHUE OTHOLIEHUM
S/Cl, H,S/SO,, S/C, F/CI [11]. I1epen ¢ppeatnieckn-
Mu BbIOpocamu B MapTe 1998 r. HaGmroganuce cxoj-
HbI€ U3MEHEHHS B PACCUUTAHHBIX IPOTHOCTUYECKUX
oTHomeHusx: Hapacranue aasa S/Cl, S/C, H,0/CO, n
ux ymenbienne aist CO,/H,. Coornomenne H,S/SO,
MEHSIIOCh TOJIBKO Asl pyMapossl I'pemydas. Takke
IS IPEAdPYIITUBHOTO Tepuoia B. D0eKo ObIIOo Xa-
PaKTEpHO YBEJIMYEHUE Ta30B TPYIIbI COAEp>KaHUS
cepnl (SO,, H,S) [1, 10, 13], a rakxe HCI, N,, Ar, O,,
H, [10, 19].

BYJIIKAHOJIOTUS Y CEUCMOJIOTUS N 5 2007
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Puc. 10. dymapona Cesepnas pymapoabsHoro nons Uronbckoe: A — 16.09.2005 r., temnepatypa rasos 147°C, b — 13.06.2006

r., TeMnepatypa rasos 508°C. ®oro JI.B. KoreHko.

B 2003 r. 6611 BO306HOBIIEH OTOOP (PyMapoib-
HBIX 'a30B Ha ByJlKaHe D0€KO0, HO TOJIbKO U3 OfHOM
pexuMHoii (pymaponsl PeBymias, Tak Kak pymapona
I'pemyuast K 3TOMy BpeMeHM IpeBpaTHiIach B c1abo
MapsIyl0 TepMallbHYIO Iutomagky. Otb6op mpob
MPOBOAWJICSL €AMHBIM MeTofoM [14]: mpuMeHsTUChH
OT/JeNbHbIE BaKyyMHPOBaHHbIE 0apOOTEphl, HAIOM-
HeHHble 50 M1 4M KOH. U3 ool pymapons! oT-
Oupalioch HECKOJIBKO MapaiiesbHbIX mpo0. Takxke
Ob1TH B3STHI TPOOBI Ta3za Ha MrombckoM pymapomb-
HOM TIoJIe U3 MoIHON (pymaponsl CeBepHas mepep
TeM, KaK TemIepaTypa ee ra3oB mnpeBbicuia 500°C
(puc. 10). CpepHre 3HaUY€HHS TOJYYEHHBIX PE3yib-
TaTOB NpuBefeHbl B Tabn. 1. CpaBHUTENbHBIN aHa-
JIU3 XMMHUYECKOTO cocTaBa ra3oB ¢pymapoibl Pesy-
mjast IoKasaji, YTO 3a PAaCCMOTPEHHBIN MEepUof Mpo-
W30LITM 3HAYMTENIbHbIE M3MEHEHHUSI B MX COCTaBe.
Bripocnu copepxanus SO,, Ar, HCL, N,, O,. [Ins H,S
u H, naGmiomancs cHavana pocT, a 3aTeM MajeHue.
Takke HaOmIO#ANIUCh XapaKTepHble N3MEHEHUS OT-
HOIIICHWH TaKWX KoMImoHeHToB, Kak S/Cl u H,S/SO,
(yBenuyeHUe nepesi aKTUBU3ALMEN, 3aTEM YMEHbLIE-

uue), S/C n H,0/CO, (TonbKko yBenuuenne) (puc. 11).
OTH nmapameTpsl ObLIU BbIABIEHBI paHee [1, 10, 13,
19] KaKk reoxuMU4eCcKUE NPEBECTHAKN U3BEP>KEHUM.
Bce aTo npoucxonuino Ha (hOHE 3HAYUTEIBHOTO IO-
BBIIIEHUS TeMIepaTyp B paiione Mronbckoro gyma-
ponsHOro moss. Ilapora3zoBble cTpyn (pyMapoubl
CesepHag (Tabn. 1) 6p1mu oboramensl SO,, H,S n
HCI. Oco6enno npumedaresneH (akT OOHapy>KEHUs
3HaUNTEeNbHBIX cofiepxkanuit HCI, He HaGmrogaBmInx-
csl paHee HU B cocTaBe (pyMapoONbHBIX, HA B COCTaBe
SPYNTHUBHBIX ra30B ByJkaHa D0eko. Mcxons n3 ato-
ro, Mbl CYUTaEM, YTO HAOJIIOAETCs IEPEXO] OT IIe-
puofa MEX3PYNTHBHOTO COCTOSIHMS BYJKaHa K €ro
npegapynTuBHoi ¢aze. To ecTs MblI peanonaraem,
YTO NPOMCXO[UT aKTHBHAsI MOArOTOBKA K €ro 3Kc-
MJIO3UBHOMY U3BEPKEHMUIO.

JKoornuecKne NOCcleICTBH aKTHBU3ALUH BYJI-
KaHa J0eko. C MOMeHTa Havajla aKTUBH3auuu ¢ 27
o 30 sHBap# B . CeBepo-Kypuiibek npakTU4ecKu He-
NPEPBIBHO OLIYLIANICS CHIBHBII 3amax cepoOBOIOPOfA.
TToatomy c 28 stHBapsi ObUIA HAYATBI PETYISIPHBIC W3-

Taémmma 1. CocraB (hyMapoJIbHBIX Ta30B BylKaHa J6eKo, B % MOIL.

KommnoneHTh!
Hassanue Mara T°C Be3 yuera H,O
¢ymaponsr|  orbopa H,0
COZ SOZ HC1 H2S N2 02 Ar CH4 H2 He CO
Pesymag |19.10.2003 r.| 110| 98.01|86.824|10.704| 0.9 ]0.380|0.978(0.191|0.015| 5.0 x | 1.0 x [1.77 x| 1.1 %
x 1074 x 1073 x 103 [x 107
Peymass |01.07.2004 .| 110|98.7 |61.229]|22.022| 0.613|1.672|2.795|0.636|0.034|6.17 x| 1.3 x [1.54 x| 3.2 x
x 10| x 1073 |x 103 |x 107
Peymas |10.02.2005 .| 125|97.76|54.432]|29.585| 2.15 |1.520(9.477|3.074|0.134|1.26 x| 0.9 x [1.48 x| 0.9 x
x 10| x 1073 |x 103 |x 107
Cesepnast |26.08.2005 r.| 147 |90.45|23.719|35.309|28.952(2.651|7.592 | 1.664 | 0.097 | 4.5 % | 1.6 X 0 4.2 %
x10%|x 1073 x 107

ITpumeuanue. Ananutuku anaps B.H., Tumoceesa N.®P., or6op razos B 2003 r. nposepeH Ky3zpmunbim [1.10.

BYJIKAHOJIOIUS Y CEUCMOIIOTUSA N 5 2007
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Puc. 11. VI3MeHeHne BO BpeMEHH NPOTHOCTHYECKHX CO-
OTHONIEHNUI Ta30BbIX KOMIIOHEHT AN (pymaponsl Pesy-

mast. 1 — S/Cl; 2— HyS/SO, x 10%; 3 —H,0/CO, x 1071, 4 —
S/C x 10.

MEpPEHUs KOHIIEHTPALK CEPOBOAOPOAA B BO3AYILIHOM
OacceiiHe Topopja rasoaHamm3aropoMm “Kommon-17.
B razoananuzarope uCIonb30BaH (POTOMOHU3AIMOH-
HBII METOJ IETEKTUPOBAHUS1, OCHOBAHHBII HA NOHU3a-
UMM MOJIEKYJ W3JIy4YE€HHEM HCTOYHMKA BaKyyMHOTO
ynbTpaduonera. [Ipubop padoraer B pexxume pe-
aJLHOTO BPEMEHH U SIBIISIETCSI CPEICTBOM 3KCIpece-
aHaliu3a: BpeMs U3MEPEHUsl COCTaBISIET 3 CEKYH/bI.
Jlo HacToAIEero BpeMeH! BbICKA3bIBAJIOCH MHEHHE,
YTO OMACHOCTH OTPaBJICHHUS aTMOC(EPHOTO BO3yXa
TOKCHYHBIMHI Ta3aMH TIPU W3BEpP>KEHUSIX BYyJIKaHa
D06eKO XOTs U MPUCYTCTBYET, HO Maja u3-3a OOMIb-
IIIOM TOBTOPSIEMOCTH CUBHBIX BETPOB [9, 11]. OnnHa-
KO JI7151 3MMHETO IIepUOia He ObLIIU yUTEHbI IOIPaBKU
Ha TaK#e CBOICTBA CHeTa, Kak aficopOLys N BBICOKAs
ra3oNpoOHUIAEMOCTh. AJICOPOLMS Ta30B — SBJIEHUE
NOTJIOLIEHNSI Fa30B HA IOBEPXHOCTU KPUCTAJIOB

K/MAK
300 -

o/
250 - 22
200 - "3
150 -
100

50

0
27.01.2005 r.
01.02.2005 r.

CHera ! npfa. B obmem ciayyae aTo siBIeHHE OO0y-
CIIOBJICHO HAJIMYMEM CHIIOBOTO IIOJISI Y aTOMOB U MO-
JeKyJl aficopOEHTOB U 3aBHCUT OT CTPYKTYpPbI IO-
cnegHuX. B 3aBUCHMOCTH OT THTEHCUBHOCTH CHIIOBO-
ro MOJsl Ha TOBEPXHOCTH KPHUCTAIIOB CHEra IpH
Pa3HbIX BHEIIHUX YCIOBHUIX MOTYT 0OPa30BBIBATHCS
aficopOMpOBaHHBIE CJIOU I'a30B TOJIIINHO B OTHY MO-
JIeKyay (MOHOMOJIEKYJISIPHBIE) UM HECKOJIBKO (IIO-
nuMoneKyasapHbie). OOBIYHO afcopOusi o6paTuMa.
Bricokas ra3onpoHnIaeMocThb CHEXKHOTO TIOKPOBA, B
CBOIO OuYepefib, CBSI3aHa C Pa3BETBICHHON CUCTEMOM
cooOmaromuxcs mop. OHa HampaBJieHa Kak 10 TopH-
30HTaJH, TaK U 10 BEPTUKAJHU, XOTI U B pa3HON CTe-
NIEH! 3aBUCUT OT IIOPUCTOCTH U CIOUCTOCTU CHeTa,
BO3pacTaeT IO Mepe YKPYNHEHUS 3E€PHUCTOCTU U
MpeKkpaljaeTcs Jullb B ciaydae oOpa3oBaHUs Jefs-
HBIX POCT0EK [4]. ITU CBOICTBA CHEXKHBIX KPUCTAI-
JIOB ¥ CaMOi TOJIIIM CHEXKHOI'O IOKPOBa (haKTHUECKH
ONpEeENININ HATN4KE TIOCTOSIHHOTO 3arpsi3HEHUS ce-
POBOJOPOIOM aTMOC(EPHOTO BO3AyXa C MOMEHTa
aKTHBHM3anuu BylKkaHa. OMacHOCTh TOJIBKO OT OTHO-
ro u3 Tokcu4HbIx razos (H,S) npu ycunenunu pyma-
POJIBHOM AESITEILHOCTU BYJIKAHA yXKe MPefCTaBIsieT
coboit: 1 —mocTosinHOE (poHOBOE TpeBbimenne [TJ1K
IO COfiep>KaHIIO CEpOBOfIOpoa B Bo3uyxe B 14-20 pas;
2 — nukosble npeBbiieHus [IK B 100 pa3 u Oonee
IIpU COIYTCTBYIOIINX HallpaBJIEHUsX BeTpa (3amaj-
HBII, ceBepo-3anagubii) (puc. 12). Kpome toro, B
cllydae HaxOXJEHHS B BO3[lyXe OJJHOBPEMEHHO He-
CKOJIBKHMX I'a30B, 00/aflaloluX OJIM3KUM XapaKTe-
POM BIMSHUSI HA OPTaHU3M 4YeJIOBeKa, X HeraTuB-
HOe JleficTBUEe cymmupyeTcs. B Hamem cinydae K Ta-
kuM razam otHocsares H,S, SO, m HCI [3].

3aMeTnM, 4TO U3MEPEHUsl COlep>KaHusl CEpOBO-
lloposia B aTMOC(EPHOM BO3AyXe IPOBOAMINCH 10
BO3HMKHOBEHMsI (pymapoibHOro mnoins HMronbckoe.
Ero MomHocTh 3HaYMTENBHO NpPEBBICKIA CyMMap-

28.02.2005 r.

Puc. 12. YpoBeHb 3arpsi3HeHus cepoBopopoaoM ¢ 27 suBaps no 28 ¢espans 2005 r. K/TI[IK — oTHOIIeHHEe KOHIEHTPALIH Ce-
pOoBONIOpOfAA B BO3IyXe (MI/M”) K €T0 MPEeAeNIbHO JOMYCTAMON KOHIIEHTPALHH.

BYJIKAHOJIOTUS U CEMCMOJIOTHS  Ne 5
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Puc. 13. Bocrounble ckioHbI Byakana D6eko 29.09.2005 r. Liudpamu o603HaueHs! (pymaponbHble noist: 1 — lOro-Bocrounoe,
2 — Hronsckoe, 3 — CeBepo-BocTouynoe. Pe3ko BoifensieTcs MOIIHOCTD (hymMaposbHoro noist Mronsckoe. ®oto JI.B. KoTtenko.

HYO MOIITHOCTB (hyMapos AKTUBHOIN BOPOHKH U BCEX
OCTaJIbHBIX TePMaJIbHBIX ToJiell BynkaHa (puc. 13).
Ha ocHoBe gaHHBIX O XUMHUYECKOMY COCTaBYy ra30B
¢pymaponsr Ceepras (Tabu. 1) u gaHHBIX IO OOIIIe-
MY KOJIMYECTBY a30B, BbIEIISI€EMbIX HOBBIM IIOJIEM (B
cpegHeM 6720 T/cyT), ObILT CAlellaH pacyeT BbIHOCA
TOKCHYHBIX cocTaBisgtomux (tabmn. 2). Hus cpaBHe-
HUSI C MEXIPYITUBHBIM COCTOSIHUEM BYJIKAaHA OBLIH
B34ThI JaHHbIe 3a tepuof 1979—1985 rr. [12]. B uto-
re IMOoJIyu4eHo, YTO TOJIbKO Mionbckoe pymaponbHoe
nose B 2005-2006 IT. BBIHOCHIIO B CYTKH ABYOKHUCH
cepnl B 73 pa3a 6ounbliie, 4YeM Bce (pyMapoJbHbIE MO-
JIg ByJlKaHa J0€eK0 0 aKTUBU3allH, XJIOPUCTOTO BO-
nopopa — B 81 pas, cepoBofopopa — B 7 pa3 OonblIe.
E:xenHeBHbIE HAOMIOEHUS 3a HANMYUEM 3ara30BaH-
HoctH B I. CeBepo-Kypuinbck nokasasnu: B EpUoj ¢
CEHTSIOpsI IO Mail 3amax BYJIKaHWYECKHUX ra30B OLIY-
mascsl B pa3Holl crenenn ot 6 o 15 mueir (6panuck
[HU, B KOTOpbIE 3alax OTMeuajicsi He MeHee 1 u).
MakcuManbHasi OTMEYEHHAsl MPOAOKUTEIHLHOCTD
neprojia CHIILHOTO 3arpsi3HEHUsT aTMOC(epHOro BO3-
nyxa — 4 cyt ¢ HebGonbImM nepepbiBoM (1-5 mapTa
2006 r). Crauana cnaOblit 3a11aX ByJIKAHUYECKUX Ta-
30B oUlylaucs 1 Mapra npu 3anagHoM BeTpe (TOphI-
BbI pmocturanu 17-19 Mm/c) B CHEXHBIX 3apsjax.
2 mapra mipu mtusie ¢ 10 go 11 4y yTpa 3amax cran
OYeHb CUIbHBIM. Cabblil ceBepO-BOCTOUHBIN BETEp
IpepBaJl ra3oBble aTaku 1o 8 4 yrpa 3 mapta. C Tpe-
THEro IO ISITOE MapTa rasbl pacnpoCTPaHSIINCH,
HaKaThIBasi HA TEPPUTOPUIO TOPOJia U MOPTA BOJI-
HaMm# (IIOPT PACIOJIOXKEH B 2 KM K BOCTOKY OT TO-
pona), omymiancsd CUIAbHBIA pa3fpakaroluil 3a-
nax, BbI3bIBAaIOIINI Kalllelb, IEPUOAUYECKH ObLIO
TPYAHO JbIIATh. [IBOE-TpOE CYTOK C MPHUCYTCTBU-
eM 3amaxa BYJKaHWYECKUX ra3oB B BO3AyXe IpHU
YCTOWYMBOM 3amajjHOM BeTpe CcKopocThio 10—
12M/c — camast noBTOpsitoIIasicd cutyanus. B nepu-
O]l C UIOHS MO aBrycT Osarofapsi HefCTBUIO JIETHE-
0 MyCCOHa (Ipeobnajaroliee HalpaBlIeHUE BETpa —
FOr0-BOCTOYHOE) U Pa3BUTHIO OPU30BON IUPKYIISI-
MU BYJIKaHUYECKHUE ra3bl OUeHb PEIKO JOCTUT AN
TEepPPUTOPUHU TOPOJA.
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OO6mmit XuMUIECKHil aHaln3 MPOO MUTHLEBO BO-
Ibl, OTOOpaHHBIX C Havala aKTUBHU3allWM, MOKa3al:
Bojga He cootrBeTcTByeT I'OCTy mo KucimoTHoOcTH
(4.69-4.85), copmepkaHwr0 MarHusg (copepskaHue
2.4 mr/n nopu ITJK 0.1 Mr/m), yXygmmiaoch Ka4ecTBO
BOZIbI IO COMICPKAaHUIO ANIOMHUHHS (IPEBBILICHHE
ITIK cocraBuio k 13.04.2005 r. 3.4 pa3a) (Tabm. 3).
Bripocno copgepxkaHue XJIOPHA-UOHA M CyJIbgat-
MOHA, a TaKXe COfiep>KaHnue KaTHOHOB.

INapamnmensHO OTOWMpaANUCh TMPOOLI TPUPOTHBIX
BOJI U3 IPYTUX BOIOTOKOB, 711 KOTOPBIX 3HAUNTEIb-
HbIe OYaryu pa3rpy3Ku riayOboKUX BOJOHOCHBIX TOPH-
30HTOB BBISBIIEHBI BOTHOOAJIAHCOBBIMH pacueTamMu
[17]. OTo pexu Iltuubsg, Hacenkuna u I'opopckast.
INoBbIIIIeHHBIE 3HAYEHWS TEeMIIepaTypbl M KOHIICH-
Tpalluy XJIOPHU-MOHA B HEKOTOPBIX BBIXOHAX ITUX
BOJI TO3BOJTIIIM MTPEATIONOXKUTD BIUSHAE TTyOUHHBIX
¢arounos [17]. [Ipumeuarenbro, uto uepe3 10 nHeit
Moclie Havalla aKTWBHM3aldi B 3THX peKax ObLI 3a-
(pukcupoBaH poCT KaK aHMOHHOB, TaK U KaTHOHHOB.
ITpsiMoe BHsiHUE BYJIKAHUYECKUX MPOTYKTOB Ha XH-
MIYECKHUI COCTaB BOJl HCKITIOYAETCS: BCE PYUbHU yKe
OBLIN 3aKPbITHIl MHOTOMETPOBBIM CHETOM. B Tosie
CHera B pe3yJjbTaTe MNPOBEACHHOTO MIypdoBaHUs

Taomuma 2. BeiHOC OCHOBHBIX ra30oB (hyMapoJIaMi BYJIKa-
Ha D0eko

Kowmmo- ! 2
HeHT 9 MouI. % Bec. T/CyT T/CyT
H,0 90.45 77.93 5237 1804.5
CO, 2.26 4.77 320 79
SO, 3.37 10.32 694 9.5
HCl 2.77 4.82 324 4
H,S 0.25 0.41 28 3.8

IIpumedanme. 1 — BeIHOC ra3oB MIoabckuM (hyMapobHBIM IIO-
neM B 2005-2006 rr., 2 — BBIHOC ra30B BceMu (pymMaposiamMu ByJI-
kaHa B 1979-1985 rr. mo [12].



12

KOTEHKO u mp.

Taomua 3. XuMmuyeckuil coctaB ITheBOM BoAbI B I. CeBepo-Kypunbcke

KonnerTpams KOMIOHEHTOB (MT/I1)

2005 r.
KoMmmoHeHTBI 1K 26.08.2001 r.
8 peBpains 25 deBpans 8 mapTa 13 anpenst
HCO;, 6 43 1.2 1.2
Cr 350 6.4 43 8.5 8.5 9.9
SOi_ 500 34.2 95.7 46.1 51.9 53.8
F~ 0.7-1.5 - 0.1 0.19 0.07 0.1
CyMMa aHHOHOB 46.6 104.4 55.99 61.67 63.8
H* - - - - 0.02
NH,, - <0.1 <0.1 <0.1 <0.1
Na* 200 4.8 6.4 5 6 5.6
K* 1.5 1.2 1.4 1.2 1.6
Ca* 6.3 27.3 12.8 13.2 13.6
Mg?* 0.1 1.4 4.7 24 29 24
Fe?* - - <0.3 <0.3
Fe** o6, 0.3 - - <0.3 <0.3 <0.3
AP* 0.5 0.98 0.9 1.4 1 1.7
CyMMa KaTHOHOB 14.98 40.5 23 24.3 249
H3BO; - <0.6 <0.6 <0.5 <0.6
H,Si0,4 pacrs. - 32.4/5.9 44/2.8 48.9/36.4 49.3/23.9
pH 6 4.53 4.85 4.77 4.76 4.69
OO0r111as MUHEpaTTI3aIys 61 183.2 126.99 170 161.9

ITpumeuanne. Bee ananussl BogubIx npo6 BeinonaHeHs! B LIXJT UBuC IBO PAH. Ananutuku: Cepreesa C.B., CmbimmsieBa A.A.,

Ilynsra O.B.

ObUH OOHApyXKEHbI OT 2 0 3 JEeAsHbIX MPOCIOEB,
OJOKUPYIOLIKX ra3000MEH U ObICTPBIA OOMEH Belle-
CTBOM Pa3IeIEHHbIX YaCcTEe CHEXXHOM Toamu. Takum
o6pa3oM, HabmrofaeMble U3MEHEHUS! MO ObITh
00YyCIIOBIEHbI TOJBKO W3MEHEHUEM TIyOMHHON CO-
CTaBIISIIOIIICH.

BbBIBOJbI

1. 27 suBaps 2005 r. Hayaacs HOBBIN 3TAN aKTUB-
HOCTH BYyJIKaHa D0€K0, XapaKTepHU3YIOLIUIACS yCcuie-
HIEeM (PyMapOJBHON AESITEIBHOCTH, THAPOTEPMAIb-
HBIMH B3pbIBaMH U 0Opa30BaHHEM HOBOT'O BBICOKO-
TEMIEPATYPHOro (hyMapOJIBLHOTO MOJISL.

2. YCcTaHOBIIEHBI H3MEHEHNST XUMUYECKOI'O COCTa-
Ba Ta30B ¥ HEKOTOPHIX COOTHOIICHUI Fa30BbIX KOM-
MMOHEHTOB PeKMMHON (pyMaponbl PeByias B nepuop
¢ 2003 mo 2005 rr., SBAsirolecs Ays BylIKaHa D6eKo
[1, 13, 19] reoxuMuYeCcKUMH OPEBECTHUKAMU U3BEP-
KeHUsI. AHAIN3 3THX M3MEHEHN M N3MEHEHHH B I10-
BEPXHOCTHBIX TPOSIBJICHUSX THAPOTEPMAIIBHOM Jesi-
TEIILHOCTH BYJKaHa MO3BOJISIET MPEAMONIOXKNATH TOJI-

TOTOBKY K €r0 9KCIJIO3UBHOMY U3BepkeHuto. [Tleprop
MOJITOTOBKY, KaK MOKA3bIBAET OMBIT MPEAbITYIINX U3-
BEPKEHHI, MOKET MPOJIIUTHCSI OT HECKOJIBKHUX MeCsI-
IeB 0 2-3 JerT.

3. U3MeHeHne o0beMa 1 cocTaBa (pyMapOJIbHbBIX
ra3oB B KOMIUIEKCE € afIcCOPOIMOHHBIMY CBOMICTBAMU
CHera M BETPOBBIM PEKMUMOM NPHUBEJH K MOCTOSTHHO-
MY 3arpsi3HeHHIO aTMOC(EPHOTO BO31yXa TOKCHYHbI-
MU COCTaBJISIOIIMMY, B YACTHOCTH CEPOBOJAOPONIOM.
Panee cumTamoch, YTO 3TO MallOBEPOSTHO WH3-3a
6OJIBIION MOBTOPSIEMOCTH CHIILHBIX BETPOB.

ABTOpBI IpU3HATEIBHBI COTPYAHUKAM JJa00paTo-
pun reorepmun MIBuC IBO PAH 3a BcecTopoH-
HIOIO noAfepKKy, [1.10. Ky3pmuHy 3a nomoms B OT-
oope ¢ymaponbHbIXx rasos, I'.M. TI'aBpuieHko,
H.H. Koxemsike 1 A.A. OBCIHHUKOBY 3a IICHHbIE
3aMEe4YaHus ¥ MOMOIIb IPY MOATOTOBKE CTaThH K Ie-
JaTh. A Tak>Ke BbIpakaroT OJIarOfapHOCTh Hayajb-
Huky otaena 'O u YC r. Cesepo-Kypuiabck
B.1. KoG3eBy 3a HmpemocTaBIEHHBIN ra3oaHaln3a-
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top “Konnon-17, C.Il. Mapuyky 3a nomMoIlb B oje-
BbIX UCCIICIOBAHUSIX.
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Increased Activity on Ebeko Volcano, Paramusher 1., North Kuriles in 2005-2006
T. A. Kotenko, L. V. Kotenko, V. N. Shapar

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

In recent years the gas-hydrothermal activity on Ebeko Volcano was characterized by constant heat flow and
chemical composition of water and fumarole gases. The activity on the volcane suddenly increased on January
27, 2005. Two powerful steam-gas jets 5 min diameter arose in the Active Funnel of the North Crater. A new
powerful high temperature fumarole field formed there in July 2005. Changes took place in the chemical com-
position of fumarole gases. For these gases ratios of some components were calculated that were regarded as
geochemical precursors of an exposive eruption on on Ebeko has been developed based on the above results
and the very fact of increased fumarole activity on the volcano. The contamination of the atmosphere by a toxic
gas (hydrogen sulfede) is described. It was previously believed that toxic gases pose a very short-lived threat
for people in the town of Severo-Kurilsk thanks to frequent strong winds. It is shown that the hazard of toxic
gases sharply increases during periods of higher activity on Ebeko and has a constant character both on the vol-

cano itself and around Severo-Kurilsk.
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