BYJKAH BE3BIMAHHBIMN - 50 JET AKTUBHOCTH
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Hnemumym eyakanonoeuu u ceticmonoeuu JJBO PAH, e. Ilemponaenoseck-Kamuamckuii

Haxomupmmiicst B mokoe okoyio 1000 ser, BynkaH Be3pIMSIHHBII ITpUOOpPET MUPOBYIO
M3BECTHOCTh OJjlaromaps Kartactpoduyeckomy u3BepxkeHuo 1955-1956 rr., npu KOoTopom
MMpoun301iIeT 00Bajl CKJIOHA, HATIPABJICHHBIM B3PBIB M MUIMHMAHCKAs aKTUBHOCTD, MaBIIasI
MUPOKJIACTUYECKME TTOTOKU 1 Tepy oobemMoM Oomee 1 kM3 [3, 5, 7].

Pacnionoxken be3bIMSIHHBIN B lIeHTpaJbHOM yacT KittoueBCKOM rpymITbl ByJIKaHOB K I0TO-
3anany oT ByiakaHa Kimouesckoii (puc. 1). IIpeacraBisier co00it HECKOIBKO YIIUHEHHBIN B
IIUPOTHOM HAIpaBJIeHUM MAcCUB C pa3pylIeHHOU Bep-
muHoi. Ero BocTouHas mojoBuHA - (pparMeHT Oolice
JIpeBHETO ByJIKaHa, OOJIbIIAs YaCTh KOTOPOTO YHUUTOXEHA
B3pbIBOM 1956 1. 3amamHast yacTh MacCuBa — COOCTBEHHO
ctparoByJikaH be3pIMssHHBIN. CKIIOHBI ByJIKAHA TTOKPBITHI
MHOTOYUCIICHHBIMU JIABOBBIMU TIOTOKAMU. Y TTOTHOXbSI
ByJIKaHa pacriojiaraloTcsi 16 aKCTpY3MBHBIX KYITOJOB
pa3HOro Bo3pacTa M cocTaBa. PaspylieHHYIO BepIIMHY
BYJIKaHa 3aHUMAaeT OIPOMHBIN KpaTep nuaMeTpoM 1.3 x 2.8
KM, OTKPBITBII HAa BOCTOK, B IIEHTPE KOTOPOTO pacriojiara-
€TCS CJIOKHOE 3KCTPY3MBHO-3(P(Py3nBHOE 00pa3oBaHUE -
Kymosl HoBblIiA.

CrparoBynkaH be3bIMsIHHBIN Havyan (hOpMUPOBATHCS
okosio 5500 ner Hazan [4]. DKcno3uBHAS aKTMBHOCTD
npoxoynKanack B TedeHune npumepHo 2000 ger. Ha sTtoMm
’Ke 3Tare MPoUCXoauiao (popMUpoOBaHNE 3KCTPY3MBHBIX
KYIIOJIOB - OKCHeouIInM, DKCTPY3UBHBIN rpedbeHb, Tpey-
Puc. 1. Kirouesckas rpymnma ByJIKaHOB ronbHbii 3y6 [2].

Kamuatku. 1994 1., NASA, CLIA. Haubonee moimHo neaTeTbHOCTh ByJIKaHA BOCCTAHOB-

neHa ansg nociaegnux 3000 ner [4]. Boigensiorcsa tpu
nepuoaa akKTuBU3auuu, LuTeabHoCcThio 100-400 yeT, KOTOpble IPUXOAMIUCH HA MHTEPBAJIbI:
2400-1700 net Hazam, 1350-1000 et Ha3ad, u ¢ 1955 r. mo HacTosIIIEEe BpeMsI.

N3meHeHus B xapakTepe aKTUBHOCTM ByJkaHa mpousouuiu 1500 geT Hazan - cTanu
TUTTMYHBIMU KaTacTpoUIecKre U3BEPXKEHUSI ¢ 00pa3oBaHUEM IMUPOKIACTUICCKUX TTOTOKOB
oobeMoM 0.1-0.3 km?.

Ilepen n3BepxeHUEM
1955-1956 rr. By/IKaH MMeT
BeicoTy 3100 M (puc. 2).
Ha BepmHe ero cyiecr-
BOBaJI CPAaBHUTEJIBHO TLJIO-
XO BBIPAXKEHHBIA KpaTep
aramMeTpoM okKojio 0,5 Km.
B kparepe 611Ke K 10KHO-
My Kpalo HaXOmWJCs He-
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Puc. 2. Bynakan bespiMstHHBIN B 1948 1. @oTo B.U. IMuiina. L0 HACTOSILICTO BpEMEHM.

11



N3BepxxeHne HaYaJIOCh B BOCTOYHOM YacTH BYJIKaHA, HEBUIMMOU U3 OKPECTHBIX CEJICHUI
[5, 7]. HabaroneHus 3a XOA0M U3BEPXKEHUS IIPUXOAUIOCH BECTU U3 OE3/II0JHOT0 paiioHa BEPXOBLEB
p. Cyxoii Xanuiel. Bce rmaBHbIe ByJIKAaHUYECKHWE COOBITHS pa3bIrpasiMch 3uMoit 1955-56 rr.
CypoOBOCTh 3MMHUX YCJIOBUI YCYTYOJISIaCh YaCTOM M JUIMTEJIFHOM HEIIOTOH0I; JOTIOJTHUTEIbHbIC
TPYAHOCTH CO3/1aBajIu MeTUIONaabl, KpailHe OrpaHUYMBaBIIIME BO3MOXHOCTD ABUXKEHMSI COOQUbUX
YyIpsikeK — eIMHCTBEHHO BO3MOXHOTO BUAA TPAHCMOPTAa B YCAOBUSIX MHOTOCHEXHOW KaM-
YaTCKOU 3UMBI.

N3zBepkeHUIO MpealiecTBOBaJ PO MHOTOUMCIEHHBIX 3eMJIETPSICEHUI, 0Dliee Yrciao
KOTOPBIX 10 Hauajia M3BePKeHMsI cocTaBuiIo 1285. XapakTep 3TOTo post 3eMJIETPSICEHUI ITO3BOJIVIT
CO 3HAYUTEJNbHOW J0Jeil YBEPEHHOCTHU OXMAATh OJM3KOE M3BEepXkKeHHE. DMULEHTPHl 3eM-
JIETPSICEHUI JIOXKUJIMCh B paiiOH ByJKaHa Be3bIMSIHHOTO, CUMTABIIETOCs MOTYXIINUM, ITO3TOMY
0CTaBaJIOCh COMHEHME, YTO OyJIeT 3BepraThCs UMEHHO 3TOT BYJIKAH.

N3BepxxeHne Havyajaoch 22 okTa6pst 1955 r., okoyno 6 yacoB yTpa. B okTs16pe - HOSIOpe
CWJIbHBIE TIETUIONAAbl TTPOLLLTM TTOBCIOAY BOKPYT ByJikaHa. TeMHoTa HacTtymnajna naxe B 1. EnoBke
(100 xm Kk ceBepy) u B noc. Yctb-Kamuarck (120 kM K BocToky). Ilocie mapokcusManibHbBIX
B3pbIBOB 7—20 HOSIOPSI cujla U3BepKe HUS Molluia Ha youib. K Hauamy nekadps ByJKaH BCTYIUI
B CTaIMIO0 YMEPEHHON aKTUBHOCTU, KOTOpPast mpojorKanack 1o 30 Mmapra 1956 r.

Bcaen 3a HOSIOpbCKMMY B3pbIBaMU, PACIIMPUBIIMMUA KpaTep, B HEM HavaICsl POCT KyIloJa.
[Ipu comocraBaeHun cneaaHHbBIX B 3TO BpeMs (oTorpaduii ¢ bosee paHHUMU, MOXHO BUIETb,
YTO B I0rO-BOCTOYHOI YacTW ByJKaHa MPOMU30IIEN MOIbEM APEBHETO KYIIOJa, CJIaraBlIero 3Ty
yacTh MaccuBa. BeanumHa nmombema onpenessuiack npuonamsurenbHo B 200 M (puc. 3). [Ipu atom
HOBas JIMHUS CKJIOHA 3aMETHO MepeIBUHYIACh K I0T0-BOCTOKY, U BYJKaH KaK Obl PaCIIUPUIICS.

Bo3obOHoBIEHME pocTa CTApOro KyIoJja IMocje MoKOosl B TeYeHUEe HECKOJbKUX CTOJCTUM -
HUCKJIIOUUTENbHBIN (PAKT, CBUAETEJbCTBYIOIIUI O HEOOBIUAWHO MOILIHOM MarMaTU4eCKOM
JIaBJeHUM, KOTOPOE HE MOTJO PaspsaAUThCS MyTeM BbIKMMAaHUS TOJIbKO OJHOTO BHYTPU-
KpaTepHOro KyroJa.

30 mapta 1956 r. Ha ByJIKaHe TTPOM30IIIe]T HAIIPaBICHHBIN B3PbIB, YHUUTOXMUBILIWI BEPITUHY
BYyJIKaHa U €ro BOCTOYHBIN CKJIOH. Ha MecTe BepliMHBI M1 BOCTOYHOTO CKJIOHA 00pa3oBajics
rpoMamHBINA KpaTep pasmepoM 1.3 x 2.8 kM u
mryouHoit 700 M (puc. 4). Beicota mocTpoiiku
yMeHbImIack 6onee yeM Ha 200 M. OOacThb,
3axBauyeHHas B3PbIBOM, UMeeT opMy oBasia
miomaabio okoiao 500 kM2, KuHeTtuueckas
aHeprus B3pbiBa coctaBmia 1.2 x 1017 JIxx. Been
3a HampaBJIeHHbIM B3PbIBOM Havyayach IIMHU-
aHckas nedrteabHocTh. Hanm xpatepom moa-
HSIJIOCh 9PYITUBHOE 00JIaKO Terjia Ha BBICOTY
35-40 xM, mmpuHoil B 50 KM, KOTOpOe mep-
JKaJIOCh OKOJIO 4 4acOB U MOCTENEHHO CHOCU-
JIOCh Ha CEBepO-BOCTOK (pHuc. 5). OmHOBpeMeH-
HO C 00pa3soBaHMEM 3PYITUBHOIO O0JlaKa Ha-
4aJi0Ch U3BEPXKEHUE MTUPOKIACTUYECKUX TTOTO-
KOB, 3aMOJHUBIIMX JOJUHBI PEK MOIHOXMS
BysikaHa. [1o momuae p. Cyxoit Xamnmuiisl TOTOK
mmpoien paccrosHue 18 kM. MakcumanbHas
BUAMMAs MOIITHOCTb OTJIOKEHU I cocTaBuIa 25-
30 M, oobeM - 0.7-0.8 kM.

BriepBrie n3ydeHHBIN Ha ByJKaHe be3bl-
MSHHBI HOBBIM TUIT U3BEPXEHUS OBIT BbI-
neneH I'.C. ['opIIKOBBIM B CIICIAATBHBINA TUTI
«M3BepKEeHUEe HalpaBJIEHHOrO B3phbIBa» [6, 7].
XapakTep 3TOro U3BepPXKEeHUST ObUT YIMBUTEIIb-
HBIM 00pa3oM MOATBepXKAeH 24 roaa cCIycT,

p 310 . B . npu usBepxkeHuu ByJkaHa CeHT-XeJleHC
HucC. Jd. KHBIN CK H B KaH BIMSAHHBIN U
CKJIOH ByJIKata bes (CILIA) B mae 1980 r.

npesHU Kynoia. Aspodoto I'.C. I'opiikosa.
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Puc. 4. Bynkan be3sIMSIHHBIH 10 ¥ TTOCTIE U3BEPKEHMS
1956 1. Aspodoto I'.C. Topiikosa.

N3Bepkenne Ha ByakaHe CeHT-XeJeHC
TTOBTOPWJIO ITO JeTajieli M3Bep>KeHUe ByJKaHa
be3bIMsITHHBIN: 00a M3Bep>KeHUS HAYMHAIUCH
CEKTOPHBIM 00BaJIOM, HampaBJIEHHBIM B3pbI-
BOM U COTTPOBOXIAIMCH TUTMHUAHCKOM aKTUB-
HOCThIO. KynTbMMHAIIMOHHAST CTaausI 9TUX W3-
BEepXEeHUI MMesia OJU3KKWe XapaKTepPUCTUKU,
TaKKe KaK MPOI0JIKUTEIbHOCTh, KWHETUYeCKast
SHeprus B3pbIBa, HaYaJbHasl CKOPOCTh BEIOPO-
ca 0bJJOMOYHOro Matepuaia, MopdoJoTusl 1
pasmep kpatepa. Takum obpa3om, ObLIa MOM-
TBEepXXIeHa CIIPaBEIUIMBOCTD BBIACICHUST HO-
BOTO TUTIA U3BEPKEHUS Y OTIMCAH CIielpuryec-
KU TUII OTJIOXKEHUIA HANPABJIEHHOIO B3pbIBA.

C anpenst 1956 1. Beaen 3a Ky IbMAHAITMOH -
HBIM B3PBIBOM BO BHOBb 00Opa30BaHHOM Kpa-
Tepe HayaJioch (popMUpPOBaHUE BHYTPUKpATEp-
HOI 3KCTPY3WH, KOTOPOE MPOAOJIKAETCS 10
HacTosI1ero BpeMeHu (puc. 6). B coBpeMeHHOM
LIMKJIE aKTUBHOCTH BBIJIEJICHBI CIEeNYIOIINE
TIePUOIBI:

1. B 1956-1966 IT. IpOMCXOaMIIO HETIpe-
PBIBHOE BBIKMMAaHHUE XXEeCTKUX 0JI0OKOB KyTI0J1a,
KOTOpO€ COTPOBOXIATOCHh dKCIUIO3UBHOM
AKTUBHOCTBIO: OCHOBHOM POCT KyIoJjia, nu3me-
HEHUe ero oO0beMa MPOUCXOANIN BO BpeMs
CUJIBHBIX U3BEPXKEHUI, KOTOPbIE OTMEYaINCh
oOuH pa3 B 2-3 roga.

2. Bropoe necatunetue (1966-1976 1T.) XapakTeprn30BajJoCh CIIOKOWHBIM BBDKMMaHUEM
JKECTKHUX OJIOKOB, HEOOJIBIINX MOPILUI MJIACTUYHON JIaBbl B BUIE JacK, JABOBBIX B3IYTHIA.
CwibHBIE 3KCITJIO3UBHBIE 3MTU30/bI OTCYTCTBOBAJIN.

3. Haumnas ¢ 1977 1. o HaCTOSIIETO BpeMeHH, 3KCTPY3MBHO-3KCILIO3MBHAS (ha3a OOBITHO
3aBepuiaetcsd 3¢ GYy3UBHON - U3JIUSIHUEM JIABOBOTO MOTOKA. AOCOJIIOTHAsI BhICOTA KyIoJa
nocturaa 2900 m, otHocuteabHas - 500 M. Hanbonee 3HaunMblie n3BepkeHus 3a(hMKCUPOBAHBI
B 1984, 1985, 2001, 2005, 2006 rr. Camoe cuibHOe M3BepxXeHMe (mocie mapokcusma 1956 r.)

Puc. 5. DpyntuBHas Tyda usBepxkeHus BynkaHa bespiMsaHubil 30 MapTa 1956 1. ®oto U.B. Eposa.
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Puc. 6. JIaBossiit Kynon ByiakaHa bessiMsaHbI B 2001 1. DoTto 0. B. lemsaHuyka.

mpousonrio jgetom 1985 r. B pesynbpraTe HammpaBIeHHOIO Ha CeBEPO-BOCTOK B3PHIBA, OBLIT
pa3pyIIeH BOCTOYHBIN CEKTOP PACTYIIETO KyIIoJIa, B 3.5 KM OT KyIoJia ObLUIM YHUUYTOXKEHBI JOMUKHI
BYJIKAHOJIOTOB, C(DOPMHUPOBAHBI IMUPOKIACTUUECKIE OTIOXEHMS BCEX TeHETUUECKUX THUIIOB.
[Tapokcu3manbHas cTaavs 3TOTO M3BEPXKEHUS BbIpa3wjiach B MOIIHBIX 3KCIII03UIX, chop-
MMPOBABIIUX CEPUIO IOBEHWIbHBIX TUPOKIACTUIECKUX TOTOKOB AJIMHOM 10 12.5 kM. U3BepkeHue
3aBEPIIMIIOCH UBJIUSTHMUEM JTABOBOTO TTOTOKA. OOIINiT 00beM M3BEP>KEHHBIX IIPOTYKTOB COCTABII
0.05 xm? [1]. CubHOE 3KCIUIO3MBHOE M3BepkeHue mpousoluio 11 saBaps 2005 r., B pe3ynbrate
KOTOPOT0 Ha BepIIMHE JIJABOBOTO KymoJja obpa3oBajcs HOBEIM Kparep auameTpoM 300 M. Iloc-
JielIHee CUJTbHOE SPYIITUBHOE COOBITHE cocTosutochk 9 mast 2006 1. (puc. 7).

Puc. 7. DpynTuBHas Ty4a u3BepxkeHus ByiakaHa bespiMsauubii 9 mast 2006 r. @oto 1O. B. lemsHuyKa.
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Wmeronyecs: mTaHHBIC 110 UCTOPUY aKTUBHOCTU BYJKaHa CBUIETEIBCTBYIOT O TOM, YTO Ha
npoTsokeHun nocienaux 2500 et neareabHOCTh ByJKaHa MMeJia YeTKO BhIPaK€HHBIN ITyJIb-
CallMOHHBIN XapakTep. Havamo Kakmoro meproma XapakTepru30BaioCh SKCIJIO3UBHOM aKTHB-
HOCTBI0, 3(py3UBHBIE N3BEPXKEHNUS OBLITU TTPUYPOUYCHBI K 3aKITIOUUTEIIBHBIM 3TallaM.

[ToMUMO PUTMUYHOCTH, B pabOTe ByJKaHa OTMEUYEHO HaIpaBJIEHHOE U3MEHEHHE ero
nesiteTbHOCTH. KauecTBeHHBIE M3MEHEHUS B XapaKTepe aKTUBHOCTH ITPOU30IILTN Ha pyoesxke 1400
JIeT Ha3ajd - JUIS ByJKaHa CTAaHOBSTCS XapaKTepHBIMU KaTacTpouuecKue M3Bep>KeHUs C 00-
pazoBaHMEM KPYMHBIX MMPOKJIACTUYECKUX MOTOKOB (n3BepkeHue 1300 net Hazan, 1000 net Hazazq
u B 1956 r.). Karacrpoduueckoe nszBepxxkeHue 1956 r. okazamoch caMbiM MOIIHBIM. Kak cam
HaTpaBJICHHBIN B3PBIB, TAK U 00BEM IOBEHWJIBHBIX TTPOAYKTOB (IMMPOKIACTUIECKUX ITOTOKOB,
Tedpbl) TPUMEPHO BIBOE MPEB3OIILIA MPEIbIMYIINE U3BEPKEHMS 3TOTO TUTIA.

[To aHaMOrMM ¢ MPEABITYIIUMY TTIepUOAaMU aKTUBU3AIIMA MOXHO 3aKJTIOYUTh, YTO BYJIKAH
NpuOIMKaeTcs K cepearHe Takoro meproma. Mcxonst M3 IaUTEIbHOCTH TIPOILIBIX TTePUOI0B
AKTUBHOCTH, MOKHO T10JIaraTh, YTO COBPEMEHHBIN 3PYNTUBHBIN LIMKJT MPpOTATCS He MeHee 100-
200 ner.
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BEZYMIANNY VOLCANO - 50 YEARS OF ACTIVITY

G. E. Bogoyavlenskaya and O. A. Girina

Institute of Volcanology and Seismology, 9 Piip, Petropavlovsk-Kamchatsky, 683006, Russia

Bezymianny is one of the most well-known Kamchatka volcanoes thanks to its
catastrophic eruption in 1956, preceded by a failure of a 0.5 km? portion of the volcanic
edifice. The sequence of events was remarkably similar to the 1980 eruption of Mount
St. Helens and included sector collapse, a directed blast, and a Plinian eruption.

The Bezymianny stratovolcano started to form ~5500 years ago. Small remnants of
this ancient volcano are now preserved only in eastern part of the Bezymianny edifice.
The Bezymianny activity between 5500 and 3000 yr B.P. was moderately explosive with
lava effusions and dome formation (Braitseva et al., 1991). Products of this activity were
basaltic andesite and andesite. The Bezymianny activity during the last 3000 years has
been studied in more detail and active periods have been identified. Dramatic change in
the eruptive behaviour occurred ~1500 yr B.P.; catastrophic eruptions with formation of
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large pyroclastic density currents became typical for Bezymianny happening ~1500 and
1100 yrs B.P. and 1956 A.D.

The 1956 catastrophic eruption occurred after a 1000 yr-long repose and opened a
new active period. The 1956 eruption was the largest in the volcano’s history. The volume
of the juvenile products (tephra fall and deposits of the pyroclastic density currents) was
twice as large as any of previous eruptions.

Based on the previous active periods, we can assume that the current active period
may last for another 100-200 years. Volcanic activity started in October 1956 with
moderate explosive eruptions, which lasted for about half a year and deposited gray fine-
to medium-grained ash. At the end of November, strong bulging of the southeastern
slope of the volcano began. On March 30 a climactic eruption occurred: failure of a 0.5
km? portion of the volcanic edifice resulted in a catastrophic directed blast, which felled
trees at a distance of 15 miles and was followed by strong Plinian activity. Detailed
accounts of the eruption were presented by Gorshkov (1959) and Gorshkov and
Bogoyavlenskaya (1965). This type of eruption was identified as a directed blast or
Bezymianny-type eruption. The 1956 sector collapse formed a horseshoe-shaped crater
open towards the east and large debris avalanche deposit. The deposits of the directed
blast («sand of the directed blast» or «blast surge deposits») cover an area of about 500
km? and in many places are overlain by pyroclastic density currents deposits.

An extrusive dome began to form in the crater after the climactic explosion. During
the last 50 years the eruptive activity of the volcano has continuing.
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