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The phreatic explosion consequences in Golovnina Caldera (Kunashir, Kurile Islands)
D. N. Kozlov
Institute of Marine Geology and Geophysics, FEB RAS Yuzhno-Sakhalinsk, Russia

The Golovnina Caldera is situated in the southern part of Kunashir Island. It is the highly
truncated cone with the diameter about 10 km, and caldera diameter is about 4 km. Two extrusive
domes of andesite-dacite composition are in the center of caldera. According to radiocarbon dating
the giant explosions forming caldera were more than once 30-40 thousand years ago. The last phase
of activation is connected with phreatic explosion as a result of which the crater Kipiashchii with
the diameter 350 m formed. Now the volcano shows the regularly solfataric activity in submarine
and coastal parts of the Goriachee and Kipiashchee lakes. The temperature of the solfataras is about
101°C (Marchinin, 1959; Fedorchenko, 1962). During large eruptions Golovnin volcano is
dangerous for the settlements Dubovoe, Golovnino, Ivanovskoe, Alehino (the distance from
Golovnon volcano up to 15 km).

The products of crater Kipiashchii phreatic explosion were studied for the creation of

volcanic zonation maps of the southern part of Kunashir.
The crater of Kipiashchee lake cuts to lake deposits and the southern part of extrusive dome. The
lake water is acid, sulphate-chloride with the mineralization 1.5 g/l and pH 3.32. The water
temperature in the area of term outflow is not higher then 80-100eC , the surface temperature in
other parts of lake is 30-60° C. The high of the crater upper rim is 195 m above the sea level , the
crater depth is 30 m, the depth from water line is 24 m , the lake square is 66000 m?. The sulphur
content in the rocks near solfataric vents is up to 30-40%. The sulphur reserves are 40-45 thousand
tons . Kipiashchee lake is connected with Goriachee lake by narrow channel. The formation of
explosion funnel on data of different researchers has happened about 640-680 (Fazlullin, Batoyan,
1989) to 1000 years ago (Raszhigaeva, Ganzey, 2006).

We made an attempt to reconstruct the phreatic explosion in Kipiashchii crater. For the
geographical allocation of the points with the use of GPS receiver we made a plan on the covering
of the territory that is situated on the distance 2-3 km from Kipiashchee lake. In these points the
descriptions of soil sections layers, their thickness measurings and other lithological special features
were done. The sections near the explosion center are studied in more details. The samples
selection, the description of the parameters of occurrence and other characteristics (inclusions, galls,
irregularity of distribution, the samples selection for the radiocarbon dating) were done here.

As a result of the works done in the caldera of Golovnin volcano the information about the
character of phreatic explosion deposits was collected. The thickness of the layer changes from 2-
2,5 m on the lake shore up to 50-60 cm on the distance 500 m; on the distance 1500 the thickness of
the layer is 20-30 cm; on the distance 2000-2500 m the thickness of the layer is 2-5 cm. The
average diameter of the fragmental material is 8-12 cm on the distance 1000m and 3-5 cm on the
distance 2000 m from the lake. On the lake shore the ballistic blocks with the diameter from 0.5-1.5
m are. The volume of material outburst was calculated on the base of this area mapping. This
volume is 0.00241 xm?, that corresponds with the volume of the funnel which is equal 0.00245 xkm?.
The direction of the outburst material maximum is the south-west. The data systematization and
their study allow to make the maps of isopachytes and isopleths of the phreatic explosion products.
(Kozlov, Belousov, 2007; Kozlov, Belousov, 2006; Kozlov, Zharkov 2009).Received material will
allow to work out the dynamical model of this nature process and to appreciate the dangerous of
this wide spread natural phenomena .
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Hocneacreus ppearnyeckoro B3pbiBa B Kajabaepe I'onopanna (Kynammup, Kypuiabckue 0-Ba)

JI. H. KozsioB
Wuctutyt Mmopckoii reostoruun u reopusuku J[BO PAH, r. IOxno-Caxanunck, Poccus.

Kampaepa ['onoBHMHA HAXOAUTCS B 10)KHOM YacTu octpoBa Kynammp. [Ipencrasiser coboit
CUJIBHO YCEYEHHBIM KOHYC C TMAMETPOM OCHOBaHHUA OKOJO 10 KM, ¢ Kalbaepod OKOJIO 4 KM B
nonepevyHuke. B 1eHTpe Kalibiephl HAXOATCA JBa IKCTPY3UBHBIX KYIOJa aHJE3UTO-AAlIUTOBOTO
cocrtaBa. [1o JaHHBIM PaMOYTJIEPOTHOTO NaTUPOBAHUS TUTAHTCKHUE KaJbJIepO0Opa3yIoIIie B3PhIBbI
npoucxoamin HeoAHOKpatHO 30-40 Teic. et Hazan. IlocienHuil 3Tam aKTUBU3ALMHM  CBS3aH C
(pearnyeckuM B3pPHIBOM, B pe3yJibTaTe, KOTOporo oOpaszoBaiics kpatep Kumsimuii, nuamerpom
okoso 350 M. B HacTosiiee Bpems, ByJIKaH MPOSBISET MOCTOSHHYIO CONb(aTapHYyIO JEATEIbHOCTh
B MOJBOJHON M mpubOpexHo yacTsax o3ep Kumsmee u [Nopsiuee. Temmepatypa conbdartap He
npesbimiaer 101°C. (Mapxunus, 1959; ®@enopuenko, 1962). IIpu CUIBHBIX U3BEPKEHUSAX BYJIKAH
l'onoBHMHA TmpeACTaBIsET OMACHOCTh JUJIsi HaceleHHBIX NyHKTOB JlyboBoe, IonmoBHHHAa,
NBanoBckoe, AnexuHo (ygajieHue ot ByskaHa ['onoBHMHA 10 15 KM).

s co3maHus KapT BYJIKAHMYECKOTO pPAaHOHUPOBAHMS FOKHOM yacTu octpoBa KyHammp
HaMH OBUIM M3y4EHBI IPOIYKTHI (PpeaTHUECKOro n3BepkeHus kparepa Kurmsero.

Kparep o3epa Kunsimero Bpe3an B 03€pHBIE OTJIOKEHHUS M FOKHYIO 4acThb LleHTpanbHOTO
9KCTPY3UBHOTO Kymoia. Boma o3epa kucnas, cynbpaTHO-XJIOpUAHAS ¢ 00IIel MuHepanu3amnuen 1,5
r\1 u pH 3,32. Temmieparypa BoJIbI B paifoHe pasrpy3kd TepMaibHbBIX BoJ He npesbimaet 80-100°C,
TEMIEpaTypa BOAHON MOBEPXHOCTU B APYIHX 4acTAx o3epa Bappupyercs oT 30 no 60°C. Beicora
BEpXHEW KpoMKH Kkparepa 195 M. Hax ypoBHeM Mopsi, oOmiast riyOuHa kpatepa 30M, riyOuHa ot
ype3a Bojsl 24M, mnomans ozepa 66000 M2 CoxepxaHue cepbl B IOPOJax, HAXOIAIMIMXCS BOIN3H
conb(aTapHbBIX BBIXOJOB, 1oxoauT a0 30-40 %. OOmue 3amacel cepbl oneHuBatoTcs B 40-45 Thic.
TOHH. ¥Y3KUM KaHajoM 03. Kumsiee coenuneno ¢ 03. 'opsunm. O6pazoBaHue BOPOHKHU B3pPbIBA, O
OIICHKaM pa3HbIX HccienoBatesneii, npousonuio ot 640-680 n.H. (PaznymnuH, barosH, 1989) no
1000 n.1. (Pazxuraesa, I'anzeit, 20006).

Hamu npeanpuHsTa MOMBITKAa PEKOHCTPYKIUU (peaTudecKoro B3pbiBa KpaTepa Kursiero.
Jlnst  reorpaduyeckoil mpuBs3KA Todek ¢ momormipio GPS mpueMHMKa ObUT COCTaBJEH IIaH IO
MOKPBITHIO TEPPUTOPUH, HaXOJsIecss Ha yaaneHun 2-3 kM ot o3epa Kumsimiero. B atux toukax
MPOBOAMIIOCH ~ OMKMCAHUE CJOEB TMOYBEHHBIX pPa3pe30B, M3MEPEHHE WX MOIIHOCTH M JPYTUX
JUTOJOTHYECKUX OCOOCHHOCTEH. bonee perampbHO M3y4yaluch pa3pe3bl B HEMOCPEICTBEHHOM
OJIM30CTH OT IICHTpa B3pbIBA. 3/1€Ch IPOBOIMIICA OTOOpP OOpa3IOB, OMHCAHUE IMAapaMETPOB
3aJIeTaHUsl U JPYTUX XapakTePUCTUK (BKJIIOYEHUS, JIMH3bI, HEPAaBHOMEPHOCTH PACIpEICIICHHUS,
0TOOp TPOO ISl paAHOYTIAEPOAHOTO JATUPOBAHUS).

B pesynbTare pabot, mpoBeieHHBIX B KalbJepe ByJikaHa ['oioBHMHA, coOpaHa MH(OpMaIus
0 XapakTepe OTJIOKEHUU (peaTHdecKoro B3pbiBa. MOIIHOCTh CJIOS BapbUpyeT OT 2-2,5M 1O
Oeperam o3epa; 10 50-60cm Ha yganenuu 500 metpos; Ha pacctossauu 1500M momrHOCTE cnost 20-
30 cm; 2-5 caHTUMETpOBBIM cioil pacmpoctpansiercs Ha auctanuuu 2000-2500m. Cpennwii
auameTp 00JIOMOYHOTO MaTepuana coctaBiuseT 8-12cm Ha ynanenuu 1000m u 3-5¢M Ha paccTosIHUM
2000m ot o3epa. Ha Gepery o3epa BcTpewaroTcsi baymmuctaueckue 061oku quamerpom ot 0,5 mo 1,5
M. Ha ocHOBaHMHM TPOBEJEHHOrO IUIOIIAJAHOTO KapTUPOBAaHUS ObUI BBIYHMCICH O0bEM
BBIOpOILIEHHOr0 MaTepuana, Kotopblil coctaBuia 0.00241 km?, 4TO AOBOJNBHO XOPOIIO CXOAUTCS C
00BeMOM BOpOHKH 03epa, KoTophelid paBeH 0.00245 km?. HampaBieHue mMakCHMalbHOTO pa3HOCa
00J0MOYHOr0 MaTepuana — toro-zamaj. Cucremarusanus JaHHBIX M HUX 00paboTKa MO3BOJIMIIA
COCTaBUTh KapThl M30MAaxXWUT M HU30IUIET MPOIYKTOB (peatnyeckoro B3pbiBa.(Koznos, benoycos,
2007; Kozlov, Belousov, 2006; Ko3zmos, XKapkor 2009). IlomydeHHBIII MaTepwana IO3BOJIHT
pa3paboTaTh JUHAMUYECKYIO0 MOJEIb 3TOr0 MPUPOAHOTO Mpoliecca U OLEHUTh CTENEHb OMAaCHOCTH
3TOr0 UIMPOKO PACIPOCTPAHEHHOTO MPUPOJHOIO SBICHUS.



