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Pe3rome. B HacToseit myOmuKaIiy, 0CHOBBIBAIOMIEHCS HA JAHHBIX JUCTAHIIMOHHOTO 30HIUPOBAHMUS, pac-
CMOTpeHBI 0coOeHHOCTH 3¢ dy3uBHOTO H3BepkeHMs BynkaHa [Ink Capsruesa (0. Marya, LlenTpanbheie Ky-
PHIIBCKHE OCTPOBa), MpoucxoauBILero ¢ aekadps 2020 no ¢pespans 2021 . Ha ocHOBe aHaIM3a CIly THUKOBBIX
nmaHHbIX Sentinel ycranoBieHo, uto ¢ aekadps 2020 r. kpatep Bynkana [Iuk CapblueBa Hadas 3alONMHATHCS
naBoi. Ilo coctossHmro Ha 18 guBapst 2021 oH OBUT MOTHOCTHIO 3aIMOJIHEH, ITOCIIE YETo Yepe3 pPacIIeInHy
B CEBEpPO-CEBEPO-3aMaJIHON YacTH HAYaOCh M3NHUSHHUE JaBbl. JIaBOBBIN MOTOK (IIMHOW 2 KM, ITUPUHON
80-90 m) cryctuics mo AHy OappaHKOCca, pacCeKarolIero CeBepo-3aagHblii CKIOH BYJIKAHUYECKOTO KOHY-
ca. Mznusaue napel 3aBepmmiock k 7 ¢espanst 2021 . D dy3uBHoe n3Bepkenne BynkaHa [Iuk Caperyena
B 2020-2021 T. SIBNISE€TCS HETUITUIHBIM JJISI COBPEMEHHOTO 3Tara SpyNTHBHON UCTOPUH, XapaKTEPHU3YIOIIIe-
rocsl U3BEPXKEHUSIMU IIPEUMYILECTBEHHO KCIUIO3UBHOTO U 3KCIUIO3UBHO-3()(hy3MBHOIO THIIA.

Knrouesnie cioBa: Kypunbsckue octposa, [Tk CaperueBa, BylikaH, JaBOBBIHA MOTOK, U3BEPKEHUE, CITyTHU-
KOBBIE CHUMKH, JaHHBIE JUCTAHIIMOHHOTO 30HANPOBAHUS
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Abstract. This publication, based on remote sensing data, examines the features of the effusive eruption of the
Sarychev Peak volcano (Matua Isl., the Central Kuril Islands), which took place from December 2020 till
February 2021. On the basis of the analysis of the Sentinel satellite data, it was established that starting from
December 2020, the crater of the Sarychev Peak volcano began to fill with lava. As of January 18, 2021,
it was completely filled, then lava outpouring through a fissure in the north-northwest part began. A lava flow
(length 2 km, width 80—90 m) descended along the bottom of the valley, which cuts the northwestern slope
of the volcanic cone. The outpouring of lava was completed by February 7, 2021. The effusive eruption of
the Sarychev Peak volcano in 20202021 is atypical for the modern stage of eruptive history, characterized
mainly by explosive and explosive-effusive type of eruptions.
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UMIul’ IBO PAH «Bynkanu3m CaxamuHa u Ky-
PHIIBCKHX OCTPOBOB: MOHHTOPHHI, XPOHOJOTHS aK-
THUBHOCTH, BEILECTBEHHBIH COCTaB MPOAYKTOB, T'MAPO-
TepMalbHble cucteMb (peructp. Homep HUOKP I'P
121030100168-3; npara perucrpauuu B OIAHY
«UenTp MHGOPMAIMOHHBIX TEXHOJIOTHHA U CUCTEM Op-
raHOB UCHOJHUTENbHOM Bractu» 24.02.2021; pyk. pa-
06otel A.B. Pei6un). ®uHaHCOBas MOAJIEpkKKa TpaHTa
[Ipesunenta Poccuiickoit @enepannu «CoBpeMeHHbIE
ra3oreoXMMHUYECKHEe OCOOCHHOCTH  Ia30THIpoTep-
MaJIbHBIX CHCTEM, T'PA3EBBIX BYJIKAHOB, TE€PMAaJIbHBIX
U MUHEPaJbHBIX HCTOYHUKOB OCTpoBa CaxalluH, HX
CBsI3b C CEHCMUYHOCTBIO M (DOPMHUPOBAHHEM TIa300-
MACHBIX 30H 3aCEIEHHBIX TeppuTopui», 2021-2022 rr.
(pyk. H.C. Cripby, TOU IBO PAH).

Beenenne

Bynkan ITuk CapsiueBa, pacrioyIOKEHHBIA Ha
0. Marya (IlenTpansabie Kypunbckue octposa),
SIBIISIETCS. OJHUM M3 CAMBIX AKTUBHBIX BYJIKaHOB
Caxanunckoit obnactu. Ilocrnegnee u3Bepxke-
HUE ByJKaHa, npoucxonusuee B 2017-2018 rr,

Puc. 1. T'eorpaduueckoe nonoxenue o. Marya c¢ ByakanoM [Tux Caperde-
Ba: (a) o030pHas kapra; (b) obmmii Bux Bik. [luk CapbrueBa (ceBepo-3a-
MagHBIA CEKTOp), OTMEUEeH 0appaHKoC, 0 KOTOPOMY CITyCTHIICS JaBOBBII
motok 2021 . @omo A.B. Peibuna; (c) GparMeHT CITyTHAKOBOTO CHHMKA
Sentinel-2 (uctunHBIA 11BeT) 3a 14.03.2021, OTMEUEH JTaBOBBIN MOTOK, U3-

nuBnics B 2021 1

Figure 1. Geographical location of Matua Isl. with the Sarychev Peak vol-
cano: (a) an overview map, (b) general view of the Sarychev Peak volcano
(north-western sector), the valley, along which the 2021 lava flow descended,
is marked. Photo by A.V. Rybin; (c) Sentinel-2 satellite image (true color) for

03.14.2021, an erupted in 2021 lava flow was noted.
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and volcanic hazard IMGG FEB RAS “Volcanism
of Sakhalin and the Kuril Islands: monitoring, chro-
nology of activity, material composition of products,
hydrothermal systems” (Registration number SIOKR
121030100168-3. Registration date in FGANU
“The Center for Information Technologies and Sys-
tems of Executive Authorities” 02.24.2021. Head
of the work — A.V. Rybin). Financial support of the
grant of the President of the Russian Federation “Mod-
ern gas-geochemical features of gas-hydrothermal
systems, mud volcanoes, thermal and mineral springs
of Sakhalin Island, their relationship with seismicity
and the formation of gas hazardous zones of popu-
lated areas”, 2021-2022 (headed by N.S. Syrbu,
POI FEB RAS).

HOCHWJIO DKCIUIO3UBHBIN XapakTep — MpPOU30LLIa
cepusl MEeTJIo-ra3oBbIX BHIOPOCOB c1aboil u yme-
PEHHOM CcIIbl (MaKkCHUMallbHasi BHICOTAa BEIOPOCOB
cocrapisiia 4.5 KM, a IPOTSHKEHHOCTh NETIOBOTO
ueida — 255 km). B 2020-2021 rr. otMeyeHa
odepenHas aKTUBU3ALUsS BYJKaHA, JIETalId KOTO-
pOI pacCMOTPEHBI B HACTOSALLEH ITy-
Oonukauuu. Ee ocHOBY cocTaBisiioT
JTaHHbIE TUCTAHLMOHHOIO 30HIMPO-
Banus (Sentinel-1 (SAR), Sentinel-2
(SWIR) u Sentinel-5P (TROPOMI)),
MOJyYeHHble M3 HH()OPMALMOHHBIX
cucteMm MOUNTS  (http://www.
mounts-project.com/home; [Valade et
al., 2019]) 1 MIROVA (http://www.
mirovaweb.it/), a Takke pecypca
EO Browser Sentinel Hub (https://
www.sentinel-hub.com/explore/
eobrowser/). Kpome Toro, B pabote
MCMOJIb30BIMCh PE3YyNbTaThl MOJe-
BBIX HAOIIOACHUHA, TPOBOJUBIINXCS
HamMM Ha ocTtpoBe Marya B 2008-
2010, 2017 rr.

Jetictytonuii BynkaH Iluk Ca-
prrueBa (adc. Bbic. 1446 m) popmupy-
€T CeBEpO-3allaHyI0 4acTh 0. Marya,
PACIOIOKEHHOTO B LIEHTPaJIbHOM Ya-
ctu Kypuibckoii oCTpoBHON ayru
(puc. 1). Bynkannueckass mocTpoiika
HpeiCTaBIsieT CcoOOH MOCTKANbIEP-
HBI CTPaTOBYJKaH C BEPIIMHHBIM
KparepoM, SBISIOIIMICS IEHTPOM
€ro COBPEMEHHBIX n3BepkeHuit (1765
+ 5, 1878-1879, 1923, 1928, 1930,
1946, 1954, 1960, 1976, 2009, 2017—
2018, 2020-2021 rr. [AHzpeeB U 1p.,
1978; Topmkos, 1948, 1954, 1967,
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Hertepes, 2011; Mapxunun, 1964; 1lu-
noB, 1962; Rybin et al., 2011; Yubucona,
[Herrepes, 2019]. Ero nuamerp ~ 375 M,
a TIyOMHA W3MEHSAETCS OT W3BEPIKEHHS
K W3BEP)KEHHIO B JIOBOJIBHO IIHPOKUX
npeAenax: Mo COCTOsiHMIO Ha 1946 1
(o m3BepxkeHMs) TIyOWHA Kparepa Co-
crapisia ~100-150 m [T'opikos, 1948],
nocine u3BepkeHusa 1946 ., mo usmepe-
HUAM, NpoBeAeHHBIM B 1954 n 1960 rr.
[TopmikoB, 1954, 1967; MapxunuH,
1964], ona ysenuunnace 10 200 M.

[Tocne uzBepxkenus 1976 r. mryOuna
Kparepa [AHapees u ap., 1978] cocrapsi-
na 50-70 M (ipu ATOM ycajka JIaBbl Ipo-
nomwkanace). B 2007 r. maBoBasi mpoOka
HaXOJWJIach MPHUMEPHO Ha OIHOM YpPOB-
He ¢ Hamboiee HHM3KOW CeBepo-3amaj-
HOW KpoMmKo# kparepa [[lerrepes, 2011]
(puc. 2 a). [lociie MOIIHOTO AKCTIO3UB-
HO-3¢ dy3uBHOTO M3BepKeHMs 2009 1. ero
DTyOvHA BHOBD YBEJIMYMIIACH: 110 CITyTHH-
KOBBIM M300paxkeHusiM Aster Terra, Heno-
CPEACTBEHHO IOCIIE U3BEPIKEHUS KpaTep
umen nryonny He menee 150 M. B uione
2017 r. myObuHa Kpatepa, 110 HallluM BU-
3yaJlbHbIM OIIEHKaM, coctaBisuia ~100 m
[Pe16uH u np., 2017] (puc. 2 b).

HN3Bepikenue 2020-2021 rr.

[Io panHbIM  HMHQOPMALIMOHHBIX  CUCTEM
MOUNTS (http://www.mounts-project.com/home;
[Valade et al., 2019]) u MIROVA (http://www.mi-
rovaweb.it/), HaunHast ¢ okTa0ps 2020 1. Ha BIK.
[Tux CapplueBa HayaId OTMEYATHCS TEPMaJIbHbIC
aHOMaJuM (clexyeT OTMETUTh, YTO T€pPMaJbHbIE
aHoManu#u (UKCUPOBAIKCH U B JIETHHE MECSIIBL,
HauboJiee UHTEHCHUBHBIE — B MEPHUO C HIOJS IO
CEHTAOPb, OJIHAKO MBI JOIYCKaeM, YTO OHH MOT-
71 OBITH JIOKHBIMH M BO3HHKATh M3-3a Pa3orpena
[IJJAKOBBIX TIOJIEH: €KErogHo MOAOOHbIE aHOMa-
WU PETHCTPUPYIOTCS HAMH Ha BYJIKaHax [T
u KynpsiBblif, 0COOEHHO 4acTo 3TO HaOIOIACTCA
B BECEHHee M JieTHee Bpems rona). Ha cmyTtHu-
KOBBIX CHHMKax Sentinel, cIelaHHBIX OCEHBIO
2020 . (30.09; 12.10; 20.10; 11.11), BynkaH xa-
PaKTepU3yeTCsl MPOSBICHUEM TUITUYHOW JUIS €ro
Kparepa UHTEHCUBHOM Napora3oBoil akTUBHOCTH.

ITpumepno ¢ 01.12.2020 1, mo nAaHHBIM
SAR-cuumkoB Sentinel-1 (puc. 3), B kparep
BiK. [Iuk CapplueBa Hawana mHOCTyHaTh JaBa.
K cepenune nexabpst ona chopmupoBana Kymnod,
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Puc. 2. Kparep Bynkana [Tuk Capsruesa B 2007 1. (a, pomo A.K. Knu-
muna) u B 2017 . (b, pomo A.B. Jleemepesa). Ctpenkoit oTMeueHa
pacieniHa, yepe3 KOTOPYHO MPOU30ILIO U3ITHSIHUE JIABOBOTO MOTOKA.

Figure 2. Crater of the Sarychev Peak volcano in 2007 (a, photo by
A.K. Klitin) and in 2017 (b, photo by A.V. Degterev). The arrow marks
the fissure, through which the outpouring of the lava flow took place.

PacIoIOKEHHBIH HECKOJIBKO SKCLIEHTPHYHO K Ce-
Bepy OT ero nenrpa (puc. 3). Ilo cocrosnuto Ha
06.01.2021 . xparep ObLT 3aMOJIHEH MPUMEPHO
HAIlOJIOBUHY, TPH 3TOM MaTepHal MpPOJOIIKaI
nocrynark. K 18 auBaps 2021 r. kparep okaszai-
Csl IOJTHOCTBIO 3aIlOfIHEH JIaBoM (puc. 3), mocie
Yero, uepe3 pacilesiHy B CEBEpO-CeBepo-3ama/l-
HOM yacTu KpoMKH (puc. 2 b), Hauanock ee u3Ju-
SIHUE 10 BHEUIHEMY CKJIOHY BYJIKaHWYECKOH mo-
ctpoiiku (puc. 4). 27.01.2021 1. npOTSHKEHHOCTH
JJaBOBOT'O TOTOKa cocTapisia 1.51 kM, ero mpo-
JBIDKEHHE KOHTPOJIHMPOBAJIOCH penbedoM — JlaBa
pacmpocTpaHsiach Mo JAHY IiIyOokoro OappaH-
KOCa, PpacCEKAaoILIEro CeBepo-3amajJHblii CKIIOH
BynkaHa (puc. 1). K 30.01.2021 r. naBoBbIif mOTOK
uMen JurHy 1.76 kM 1 mmpuny 80—90 M (10 200 M
B BepxHel yacTu —y ero uctoka) (puc. 4). I1o cryT-
HUKOBBIM JaHubIM Ha 07.02.2021 ., qnuHa j1aBo-
BOI'0 IOTOKA JOCTUTANA 2 KM (B MPEAbLAYLINE JHU
BYJIKaH OBLT 3aKPBIT 00IaYHOCTBHIO, HE TTO3BOJISIO-
el yCTaHOBUTH TOUHYIO JJaTy OKOHYaHUS M3JIUs-
HUS JTaBOBOTO MTOTOKA, 3TO MPOU30ILI0 NPUOIU3HU-
TenbHO Mexay 31 sHBaps u 2 dheBpais).
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B nocnenyronme nHu, B (eBpane u mapre,
Ha BYyJKaHe MEPUOJUYECKH OTMEYaJHuCh cialble
TepManbHble anoManuu. Ha cuumkax Sentinel (14,
16, 19, 21 mapra, 3 anpens 2021 r.) ueHTpaibHas
9acTh KpaTepa MpaKkTHIECKHd CBOOOIHA OT CHEra,

Puc. 3. Ilpouecc 3anonHenus kparepa Byakana [Tk CapsiaeBa 1aBoii B mepuon

¢ 19.11.2020 mo 18.01.2021 na caumkax Sentinel-1 SAR.

Figure 3. Filling process of the crater of the Sarychev Peak volcano with lava
in the period from 19.11.2020 till 18.01.2021 on the Sentinel-1 SAR images.

Puc. 4. [lunamuka u3nusiHusl JaBoBoro noroka BynkaHa [Iuk CapblueBa Ha
CIyTHHKOBBIX cHUMKax Sentinel-1 SAR (radiometric terrain corrected).

Figure 4. Dynamics of the outpouring of the lava flow of the Sarychev Peak
volcano on the Sentinel-1 SAR satellite images (radiometric terrain corrected).
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HaOmronaeTcss 3amMeTHoe mapeHue. M3BepxeHue
3aBepIIMIIOCh B KOoHIlE deBpanst 2021 r.

Db dy3uBHOe u3Bepxkenue Bik. [Iuk Capbrue-
Ba B 2020-2021 rr. HETUNHUYHO JJIs1 COBPEMEHHO-
TO dTama aKTUBHOCTH PAacCMaTpUBacMOM BYJIKaHO-
MarmMaTH4ecKoil CHCTEMBI: 3a BECh
MepUO/ aKTHBU3AIlMH BYIKaHA B
2020-2021 rr. He ObUIO 3aduK-
CHUpPOBAaHO HHKAKHUX TPOSBICHUN
9KCILJIO3UBHOIO Xapakrtepa. Mex-
Iy TeM B HCTOPHYECKOE BpeMs
(~250 net gyt KypuiibCkux octpo-
BOB) Ha ByJIKaHE Ipeo0ia aig 13-
BEPKEHUS IKCIJIOZUBHOTO U JKC-
TUTO3UBHO-3()()y3UBHOTO THTIA: OT
OTHOCHUTEJIHHO CJIa0bIX SKCIUIO3UH
JI0 MOIIIHBIX TTAPOKCU3MOB ILJTHHH-
aHckoro tuna: 1765 £ 5 (skcmo-
3MBHOE, 9KCIUIO3UBHO-3((y3UB-
Hoe?), 1878-1879 (addy3uBHoe,
3¢ dy3uBHO-IKCIIIIO3UBHOE?),
1923 (okcruto3uBHOE), 1928 (3KC-
wiosuBHoe), 1930 (3kcruIo3uB-
Hoe), 1946 (sxcmno3uBHO-YPyY-
3uBHOE), 1954 (3KCILIO3UBHOE),
1960 (sxcrumo3uBHOE), 1976 (9KC-
w103uBHO-3¢dy3uBHoe), 2009
(pxcmio3uBHO-3( Hy3uBHOE),
20172018 rT. (3KCIIO3MBHOE).
Bce onm ObuM TepMUHATIBHBIMU
U, KaK TMpaBWIO, HEMPOIOIKHU-
TeNbHBIMU (Yackl, THH). [Tpu 3TOM
MIOCTaBIISIETCS] TIIAaBHBIM 00pa3oM
00JIOMOYHBII BYJIKAHUYECKUI
Marepuas — tedpa ¥ MUPOKIIA-
ctuyeckue notoku. [k Capsi-
yeBa — ©IUHCTBCHHBINM BYIKaH
Kypuieckoit tyru, Impu ucropude-
CKUX U3BEPKEHUSIX KOTOPOTO CEK-
TOp MEIUIONaja BBIXOAWI JaJIEKO
3a Tpenenbl OCTPOBHOW TPSbI,
BhIMagas Ha Kamuarke u Ha Tep-
putopun XabapoBCKOIO Kpas u
Caxanuna [Peibun u mp., 2010].
TunuyHbll TpUMEP — CHIIBHOE
AKCIUIO3UBHO-OQPYy3UBHOE  H3-
Bepkenue B utone 2009 r. B aroit
CBSI3H HEOOXOIMMBI CTICIIHATbHBIC
BYJIKAHOJIOTUYECKHE PaboThI, Ha-
NpaBJICHHBIC HA KOMIUIEKCHOE M3-
yueHHe O0COOEHHOCTEW 3TOro He-
OPIIMHAPHOTO COOBITHSL.
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