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Impacts of powerful volcanic eruption of Sarychev Peak volcano (2009, Kuril Islands) on
ecosystems
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Sarychev Peak volcano (Matua Island, Kurils) had erupted strongly in the middle of June 2009.
As a result of the eruption the north-western half of the island turned into a volcanic desert. Field
survey to analyze the damage and restore of ecosystems was held in the summer of 2010.
Landscape changes were recorded also by satellite imagery.

By the beginning of the eruption the nature of the island was stayed in a phase of transition from
the spring (the slopes of the volcano) to summer (foot of the volcano). During intense effusive-
explosive eruption about 200 million m® of volcanic rocks were erupted, it were pyroclastic flow
deposits mostly (estimation of volume of volcanic rocks was held together with O. Girina). The
pyroclastic flows came down most intensively to the western (from the south-west to north-
west) and north-eastern slopes of the volcano. Pyroclastic flow deposits have been introduced
into the sea, creating a new land, protruding up to 400 m from the former shoreline. The area of
thick pyroclastic deposits is about 15 km” (estimated from the ASTER TIR satellite images).

Pyroclastic flows are completely buried vegetation of the foothills of the volcano and pyroclastic
surges charred and stripped trunks of alder, leaving on some slopes extensive tracts of dead
thickets. Intense thermal and mechanical shock (repeated possibly), as well as chemical poisoning
and partial burial of hot material, resulted in the death of alder thickets.

Lava flows poured out from the crater to the north-eastern and northern slopes. The north-eastern
flow had finished their march at an altitude of about 220 m, and the northern flow stopped at an
altitude of 430 m. The width of flows is about 100-150 m, length - about 2.1 and 2.4 km
(horizontal projection), the area of effusions - 0.8 km®. Lava buried vegetation on the slopes.

Ash fall of moderate intensity outside the cone was small: the thickness of sediment varies from
1-2 cm in the south-eastern outskirts of the island up to 3-5 cm on the flank of the volcano
(altitude 600 m). Under these conditions, ash falls did not cause significant damage to vegetation.
The bulk of the tephra, apparently, fell outside the island.

Lahars, born by the interaction of pyroclastic flows and vast snowfields, came down on the beds
of streams. The largest of them was longer than 4 km, it passed through the gully stream by
narrow (width about 50 meters), but a powerful flood, scraping off vegetation and soil along the
sides of the bed. The lahar reached the runway in the south-east part of the island.

Restoration of vegetation to a state that was observed before the eruption, may take several
decades on the slopes, covered by old lava flows and overlain by thin (up to a few decimeters)
fresh unconsolidated sediments. The successions on new lava flows and thick pyroclastic deposits
can take hundreds of years. However, it is hardly feasible in conditions of extremely high volcanic
activity, since successions periodically interrupted by another eruption. Sparse vegetation at this
stage of the volcano genesis appears to be can not be shaped into developed, mature vegetation.
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Bo3neiicTBue Ha IKOCHCTEMbI MOIITHOTO U3Bep:keHus ByJkaHa [luk CapsorueBa (2009 r.,
Kypunibi)

C.IO.I'pumun (buonoro-nousenusiit unctutyt JIBO PAH, Bnanusoctok)

B cepenune utons 2009 r. npon3011I0 0YEHb CUIbHOE U3BEPKEHUE AKTUBHENIIIETO BYJIKaHA
Kypunbckux octpoBoB - [Tuk CapsrueBa (ocTpoB Marya). B ero pesynsrate ceBepo-3amnaaHas
MI0JIOBMHA OCTPOBA IPEBPATUIIACH B BYJIKAHUYECKYO MyCThIHIO. [loseBoe 0OcnenoBanue ¢ 1eblo
aHaJIM3a MOPaKEHUS M BOCCTAHOBIICHUS IKOCHCTEM MpoBeaeHo jetoM 2010 r.; u3MeHeHus
naHamadToB GUKCHPOBAIHCH TAKKE IO CITy THUKOBBIM CHUMKAM.

K Hagamy u3BepkeHus: mpUpoJia OCTPOBA HAXOIUIACh B (ha3e mepexoaa OT BECHBI (CKIOHBI
BYJIKaHA) K JIETy (TTOIXHOXKUS ByJKaHa). B xome MomHoro 3¢ ¢y3uBHO-3KCIITIO3HBHOTO
M3BEPIKEHHS KOTOPOTO GBIIO H3BEPrHYTO 0K0s10 200 MIH. M° ByJIKAHHTOB, OCHOBHYIO YacTh
KOTOPBIX COCTABUJIN OTJIOKEHMSI MUPOKIACTUYECKUX MTOTOKOB (OLIEHKAa 00beMa BYJIKAHUTOB
npoBenieHa coBMecTHO ¢ O.A.I'upunoit). HanbGonee MHTEHCHUBHO (110 00beMYy MPOAYKTOB U ATUHE
MIPOXOKACHMS) MUPOKIACTHUECKHUE MOTOKU HU3BEPraJIiCh Ha 3ala/iHble (OT I0ro-3amnajaa Jao
CeBepo-3amajia) u CeBEPO-BOCTOUHBIE CKIIOHBI ByJkaHa. OTIO0XKEHHs MUPOKIACTUYECKUX TOTOKOB
BHEJPUIIUCH B MOpE, 00pa3oBaB HOBYIO CyIly, BeIcTynatollyto 10 400 M oT npexHeit 6eperoBoit
muHnn. TII01ma s MOIHBIX MHOTOMETPOBBIX OTIIOXKEHHH COCTABHIIA OKOJIO 15 kM (OIEHKa 110
canmkam ASTER TIR).

[TupoknacTUueckre MOTOKH MOJHOCThIO MOTPedId PACTUTENBHOCT TTOJHOKUH ByJIKaHa, a
MUPOKJIACTUYECKHE BOJIHBI OOYTIMBAIN U OOAUPAIN CTBOJIBI OJbXOBHUKA, OCTABUB HA PSE
CKJIOHOB OOIIMPHBIE MaCCUBBI MEPTBBIX 3apocieil. UHTeHCUBHBINM (BO3MOKHO HEOJHOKPATHBIN)
TEPMUYECKUN M MEXaHWYECKHUU yIap, a TaKXKe XMMHYECKOe OTPABICHHE U YaCTUYHOE TorpedeHme
TOpSYMM MaTepHaioM, MIPUBENN K THOETH 3apOCiii CTIaHUKA.

JlaBOBBIE IOTOKM M3IWINCH U3 KpaTepa Ha CEBEPO-BOCTOYHBIN U CEBEPHBIN CKIIOHBI.
CeBepo-BOCTOYHBIN MOTOK 3aKOHYHUJI CBOE MPOABUKEHHUE HA BHICOTE OKOJIO 220 M, a CEBEPHBII
ocraHoBuiIcs Ha BeicoTe 430 M. [ITupuna norokoB okosno 100-150 M, nnuHa — okono 2.1 u 2.4 km
(B TOPH30HTAIBHOI POEKIMHK), ILIOMmAb n3siHui — 0.8 kv”. JlaBa morpe6ia pacTUTEIbHOCTD
Ha CKJIOHAX.

[Termonag yMmepeHHOM CHITBI BHE KOHYCa OB HEOOIBIIIMM: MOIIIHOCTh OTJIOKEHHUH OT 1-2
CM Ha I0TO-BOCTOYHOM OKparWHe OCTpOBA U 110 3-5 cM Ha ckJIoHE ByJkaHa (Bbicota 600 M). B atux
YCIIOBUSIX TETJIONA]] He HaHEeC CYIECTBEHHOro yuiepba pacturenbHocTH. OCHOBHAs Macca
Te(pbl, MO-BUAMMOMY, BbINIAJIA 32 MPEIETIaMU OCTPOBA.

Jlaxapsl, pok/I€HHbIE B3aUMOJICHCTBUEM MUPOKIACTUYECKUX MTOTOKOB U OOIIMPHBIX
CHE>KHHKOB, COIIUIU 1O CKJIOHAM BYJIKaHA; KPYIMHEHIINHA U3 HUX, JTMHOM OoJee 4 KM, y3KUM
(mmpuHa oko10 50 M), HO MOITHBIM MTOTOKOM TPOIIIEN O PacHaaKy pydbsi, CMETast TPSA3EBOM
Maccoi CTIAHUKOBYIO PAaCTUTEIILHOCTh 0 OOpTaM pycia U JOCTUT CBOMM KOHYCOM BBIHOCA
B3JIETHO-IIOCAJ0YHOM MOJIOCHI B FOTO-BOCTOYHOM YaCTH OCTPOBA.

BoccranoBneHne pacTUTETLHOCTH IO COCTOSIHUS, HAOIIOJABIIETOCS TIepel U3BEPIKEHUEM,
MOJKET 3aHATh HECKOJIBKUX JIECSITKOB JIET Ha CKJIIOHAaX, COPMUPOBAHHBIX CTAPbIMH JIABOBBIMU
IIOTOKAMHU U NEPEKPBITHIX MAJOMOIIHBIMU (JI0JIM METPA) CBEXKUMHU PBIXJIBIMHU OTJIOXKEeHUAMH. Ha
HOBBIX JIABOBBIX TOTOKAaX U MHOTOMETPOBBIX OTJIOKEHUSAX MUPOKIACTUYECKUX TOTOKOB
CYKLECCHSI MOXKET JUINThCS COTHHU JieT. OHAKO 3TO Bps JIU peajbHO B yCIOBUSAX KpaliHe
BBICOKOM BYJIKAHMUECKON aKTUBHOCTH, TOCKOJIBKY CYKIIECCUU NIEPUOANYECKU MTPEPHIBAIOTCS
OuepeIHbIM U3BEPKEHUEM. Pa3zpeikeHHas pacTUTENBHOCTh HA JAHHOM JTalle pa3BUTHUs ByJIKaHa,
MO-BUJINMOMY, HE CMOXKET C(HOPMHUPOBATHCS B PA3BUTHI, 3peJIblii PACTUTENbHBIN OKPOB.



