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KURILES)

Kotenko T., Kotenko L., Sandimirova E., Shapar” V., Timofeeva .

Institute of Volcanology and Seismology, Far East Branch Russian Academy of Sciences,
Petropavlovsk-Kamchatsky, 683006, Russia e-mail: kotenko@sakhalin.ru

Keywords: a volcano, eruption, fumaroles, phreatic, resurgent ash

Ebeko volcano is one of the most active ones in the Northern Kuril Islands. It is characterized
periodically repeating phreatic-magmatic and phreatic eruptions along with strengthened fumarolic
activity with single ash plumes happening (for example 1998). The previous historical eruptions of
a volcano Ebeko are fixed in 1793, 1833-1834, 1859, 1934-35, 1963, 1965, 1967-1971, 1987-1991.
The summit of Ebeko volcano has three adjoining craters with diameters 250-300 m each. Heat
efflux and discharge of hydrothermal within the crater area take place on solfataric and fumarolic
fields and on other heated sites on an area of > 1 km? .

Per 2005 the capacity of fumaroles in an Active funnel of Northern crater has increased, there there
was a acid thermal lake. Also was formed new powerful fumarolic field Iyulsky ("Of July"), the
temperatures of gases on which have increased within three months from 100°C up to 500°C

(Kotenko et al., 2007). The geochemical harbingers of preparing eruption of a volcano were fixed:
increase of ratio S/Cl, S/C, H,S/SO,, HO/CO, in fumarolic gases, in February, 2008 replaced by
fall. The contents of gases of group of sulfur (SO,, H,S), HCL, N,, Ar, H, on a background of
growth of temperature of fumarolic gases also has increased. The given harbingers of eruptions are
established for many of andesite volcanos, including for a volcano Ebeko (Menyailov et al., 1985,
Menyailov et al., 1988, Fazlullin et al., 1998).

In 2009 began new eruptive cycle of a volcano Ebeko (Kotenko et al., 2010). A series of eruptions
was located in an Active funnel of Northern crater. The first eruption last from January 29 till June
18, 2009. The character of eruption consist in the constant expiration of a gas-ash mix on height up
to 300-1000 m above a crater and periodic ash explosions. The frequency of ejections was from 3 up
to 15 events per day, height - 0.5 - 3.7 kms. The volcano produced phreatic event erupting resurgent
ash. Total volume of the erupted materials comprised about 19 thousand of Tons. By results of
chemical and mineralogical analysis the ashes is on structure daziandesite and dazite.

After ending eruption of 2009 the volcano was in a condition high of fumarolic activity. The
thermal capacity only of fumarolic jets made on the average 250 MW at background in the
intereruptive period ~30 MW. In 2010 there were two eruptions of a volcano Ebeko - April 28 and
July 2. Both eruptions were explosive short-term with small quantity of the cast out material (1.2
and 95 T accordingly). First - is probable on April 28, directly was not observed because of bad
weather, is established on a layer of ashes around of a crater. The thefra was postponed in radius no
more than 300 M from eruptive funnel. The second eruption has taken place on July 2, it proceeded

1 hour 27 mines. Height of ashes column made 700 m, length of 6 kms. The extending loop was
focused on east. All eruptive material represents resurgent ashes. The basic fraction has the size less
than 0.063 mm. The ashes is on structure daziandesite. Thus, both eruptions are phreatic. The
volcanic earthquakes 4 type (on classification by Tokarev) were observed within 21.5 hours before
the second eruption. Eruption of July 2 were anticipated by growth of the relations of sulfur to
chlorine and sulfur to carbon in structure of volcanic gases.

After ending eruptions the chemical structure of fumarolic gases has come nearer to intereruptive
period. The total issue of fumarolic gases still exceeds usual background issue of gases basically at
the expense of a thermal flow from eruptive funnel and makes 80-110 MW.
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MN3BEPXEHUSA BYJIKAHA OBEKO B 2009-2010 I'T". (O. IAPAMYIIUP, KYPIJIbI)
Korenko T., Korenko JI., Cangumuposa E., [llanaps B., Tumodeena .

HUncmumym Bynxanonoeuu u Cevicmonoeuu /[BO PAH, Ilemponasnosck-Kamuamcxuii, 683006,
Poccus

KimroueBble cioBa: ByJikaH, H3BepKeHUE, (pyMapoItbl, ppeaTHuecKuii, pe3ypreHTHBIH Memnell.

Bynkan D0eko siBisieTcs OJHUM U3 Haubosiee aKTUBHBIX JIEHCTBYIOMIMX BYJIKaHOB CeBEpHBIX
Kypunbsckux octpoBoB. /[l Hero XapakTepHbl NEpUOJUYECKH MOBTOpsmolecs (pearo-
MarMaTHueckue W (ppearndeckre HM3BEPKEHHS M aKTHUBH3AIMs (yMapoIbHON AEATENbHOCTH C
€IMHUYHBIMU BbIOpocamu nemia (Hanpumep B 1998 r.). [Ipeapinyiiye ucropuueckue HU3BepKEHUs
ByJKaHa D0eko 3adukcupoBansl B 1793 r., 1833-1834 rr., 1859 ., 1934-35 rr., 1963 1., 1965 1.,
1967-1971 r., 1987-1991 rr. Bepmmna Bynkana D0eko mpeacTaBiseT coOOi LEnouky U3 Tpex
cpocmuxcsi kpatepoB auamerpoM 250-300 M kaxawlii. BeiHOC Teruia m pasrpy3ka THApPOTEPM B
npejenax KpaTepHOM 30HbI MPOUCXOAUT Ha COJb(ATapHBIX U (PYMapONIbHBIX MOSIX U HPOTPEThIX
y4yacTKax Ha ruiomaau > 1 KM

B 2005 r. ycununacek (pymaposbHas JesTeIbHOCTh B AKTUBHOM BopoHKe CeBepHOro KpaTepa,
TaM BO3HHUKJIO TepMAJIbHOE KHCII0e 03epo. Takxke 00pa3oBaioch HOBOE MOIIHOE (hyMapoOIbHOE T0JIe
Hronbckoe, TeMnepaTypsl ra30B Ha KOTOPOM BO3pOCiH B TeueHue Tpex mecsues ot 100°C no 500°C
(Korenko u gap., 2007). Beumm 3apuKcupoBaHbl I€OXMMHYECKHE NPEIBECTHUKU TOTOBSIIErOCs
U3BEp)KEHUs ByJlikaHa: yBenuueHue cootHomenuir S/Cl, S/C, H,S/SO, H,O/CO; B dymaponbHbIX
razax, B ¢gespanme 2008 r. cMeHHBIIEeCS MageHHEM. TakKe YBEIMUYWIOCH COJEp)KaHHE Ta30B
rpynnsl cepsl (SO2, HoS), HCL N, , Ar, H, Ha ¢one pocta TemnepaTypsl (yMapoabHBIX Ia3oB.
JlaHHBIE TIPEIBECTHUKHM WM3BEPKCHUN YCTAHOBJICHBI JJISI MHOTMX aHJ/IE3UTOBBIX BYJIKAHOB, B TOM
yucie u il BynkaHa D6eko (Menyailov et al., 1985, Mensiinos u ap., 1988, ®aznymnun u np.,
1998).

B 2009 r. Havancs HOBBIN 3pyNTHBHBIN UK ByJkaHa D0eko (Korenko u ap., 2010). Cepus
M3BEp)KEHUH OblIa JoKaau3oBaHa B AKTHBHON BopoHke CeBepHoro kparepa. IlepBoe u3BepkeHue
nuinock ¢ 29 suBapsa no 18 uioHs 2009 r. XapakTep HU3BEpPKEHHS 3aKIIOYANICS B MOCTOSSHHOM
HCTEUEHUHU Ta3o-NerioBo cmecu Ha BbicoTy 10 300-1000 M Hajg KparepoMm U MEPUOAUMYECKOM
YCUJICHUH aKTUBHOCTH, BBIPAXKAIOILEMCSI B PE3KOM YBEIMYEHUH B CTPYE COJEp’KaHMs MeIula U
yBeNnu4eHuH ee nebuta. YacTora MemIoBbIX BEIOPOCOB COCTaBisIa OT 3 10 15 coObITHH B CYTKH,
BeicoTa - 0,5 — 3,7 kM. U3Bepkenuwe ObUIO (PpeaTnueckuM, H3BEPKCHHBIC MPOTYKTHI
MPEJCTaBICHbl pe3ypreHTHbIMU Temiamu. OO0beM BbIHECeHHOro Martepuana ~ 19 teic. 1. Ilo
XMMHUYECKOMY M MHMHEPAJIbHOMY COCTAaBY CBEXEBbINABILAs Te(ppa OTHOCUTCA K JalMaH/E3UTaM,
Haunboee KUcas pa3HOCTh — K JalUTaM

[Tocne 3aBepmienuss usBepxeHus 2009 1. ByJKaH HaXOIWICS B COCTOSHHHM BBICOKOM
(GbymapoibpHOl akTUBHOCTH. TemoBas MOLIHOCTh TOJBKO ()yMapoJbHBIX CTPYH COCTaBisiga B
cpenrem 250 MBT npu ¢onOBOM B MexxapynTuBHBIN niepuoa ~30 MBT. B 2010 r. mpousomu 1Ba
U3BEp)KEeHUs BylikaHa D0eko - 28 ampenst u 2 urona. O6a u3Bep)KeHHs] ObUIM SKCIUIO3UBHBIMU
KPaTKOBPEMEHHBIMH C HEOOJBIIUM KOJUYECTBOM H3BEp)KeHHOro wmatepuana (1,2 m 95 T
cOOTBEeTCTBEHHO). IlepBoe — BeposTHO 28 ampensi, HEMOCPEJICTBEHHO HE HaOJII0Jaloch WU3-3a
IJIOXOM TIOTOJIbI, YCTAaHOBJICHO II0 TETUIOBBIM OTJIOXKEHUSM B TpHKpaTepHOd 30He. Tedpa
OTJIOXHIAach B paauyce He Oosee 300 M OT 3pyNTUBHOTO kepiia. BTopoe u3BepkeHne mpon3onuio 2
HIOJIS, 3aKJII0YaJIoCh B OJMHOYHOM TMETUIOBOM BhIOpoce, mymBmiemcs 1 1 27 muH. BricoTta
nerioBoro crosiba gocturana 700 M, anuHa 6 kM. Pacmmpsiommiics muieiid Obls1 OpHEHTUPOBAH Ha
BOCTOK. Bech W3BeprKeHHBIN Marepuan MpeACTaBIsSeT co00i pe3ypreHTHBIM mernen. OCHOBHas
¢pakuusa umeer pazmep MeHee 0,063 mm. Ilo XxumMuueckoMy W MHHEpaJBbHOMY COCTaBy Tedpa
OTHOCUTCS K JaIlMaHje3uTaMm. TakuM o0pa3oMm, o0a H3BEPKEHHS SBISIOTCS (peaTHUCCKUMH.
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Bynkanndeckue 3emierpsiceHuss 4 Tuma mo kiaccudukanuu TokapeBa HAONIONAINMCh B TCUCHHE
21,5 4 mepen BTOpbIM H3Bep:keHUEM. V3BeprkeHue 2 Mrosid MpeaBapsuch POCTOM OTHOLIEHUH
CEPBI K XJIOPY U CEpPbI K YIIIEPOly B COCTaBE BYJIKAHUYECKUX a30B.

[Tocne okoHYaHUS M3BEPKEHUM XUMHMUYECKUH cOCTaB ()yMapoJIbHBIX ra3oB MPUOIM3HICS K
MexapynTuBHOMy. CymmapHas sMuccusi (pyMaposbHBIX Ta30B BCE €IIE MPEBBINIAET OOBIYHYIO
(OHOBYI0O SMHCCHIO Ta30B B OCHOBHOM 3a CUET TEIUIOBOIO IOTOKA 3PYNTHBHOTO JXepiia HU
cocrapnsier 80-110 MBT.

Pabora BeimonHeHa npu ¢puHancoBoi noaaepxke Ipesunauyma /IBO PAH, mpoekt 09-111-A-
08-418, Poccwuiickoro poHaa PyHIAMEHTATBHBIX UCCICAOBAHUN, TIPOCKT
09-05-00022a.
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