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The Kuril Island Arc with submarine volcanoes on the side of Okhotskoye Sea slope is a key ele-
ment of a transit zone between Asia continent and the Pacific Ocean. Scientists carried out 11 sys-
tematic and multidisciplinary investigations of submarine volcanic activity within the Kuril Islands
Arc onboard R/V «Vulkanolog» [7].
The volcanologic investigation included echo-sounding survey, continuous seismoacoustic profil-
ing, hydromagnetic survey, and geologic sampling, and consisted of two phases. In the first phase
we carried out profiling and areal survey. During the second phase we carried out draging within
zones determined from results of geophysical survey. Geophysical research at the monitored area
was carried out using profile network which were chosen according to goals of volcanological in-
vestigation. The authors used various profile networks extending the monitored area during follow-
ing cruises. Unfortunately, profiles were irregular and their density was low.
In order to process the data from irregular networks, we created a high-performance technology for
quantitative interpretation of data from hydromagnetic survey using continuous seismoacoustic pro-
filing, echo-sounding survey, and analysis of remanent magnetization and chemical composition of
dredged rocks. This technology allows interpretation using benchmark data and avoids gridding [2,
4].
The technology consists of a method of singularity using SINGULAR software [3], 2.5D modeling
[6] on single profiles, followed by 3D modeling for all profiles using SIGMA-3D [1] software. This
technology uses a model of sub-horizontal layer which suffers fluctuation of magnetization along
lateral.
In order to correct vector direction of magnetization of a volcanic edifice we use IGLA software [5]
which uses initial magnetic field.
For modeling the authors used a true relief of volcanic edifices determined by echo-sounding survey
and continuous seismoacoustic profiling.
In order to locate attitude position of submarine volcanoes conduits an assembly method was used
[2, 8].
Modern techniques allowed distinguishing single lava flows, summit calderas, lateral volcanic
cones, active volcanic centers, peripheral magmatic chambers, conduits and estimating magnetic
properties of rocks in natural deposits within large volcanic edifices of the Kuril Islands Arc.
Multidisciplinary method allows creating the most accurate geomagnetic model.
New submarine volcanoes, calderas and zones of mud volcanic and hydrothermal activity were re-
vealed within the Kuril Islands Arc. The authors traced evolution of certain isolated volcanoes and
volcanic massifs as well as estimated zones, types and, in some cases, duration of submarine vol-
canic activity.

Investigation was sponsored by the Far Eastern Branch of the Russian Academy of Sciences,
the project Ne 09-3-A-08-427.
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COBPEMEHHBIE TEXHOJIOI'MH ITPH KOMIVIEKCHOM U3YYEHUA
HOABOAHBIX BYJIKAHOB KYPHJIBCKOU OCTPOBHOU AYT'H
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Kypunsckast ocrpoBHast ayra (KO/I), Ha OXOTOMOPCKOM CKJIOHE KOTOPOM pacCIoIOKEHBI
MOJIBOJIHBIC BYJIKAHBI, — BaXXHBIA 3JEMEHT 30HBI Mepexofa OT A3MaTcKoro marepuka kK Tuxomy
okeany. [ImaHomepHOe KOMIUIEKCHOE M3yuyeHHe NoaBoxHOro Bynkanuzma KO/l Obu10 mpoBeneHo B
11-tu peticax HUC «Bynkanomor» [7].

B koMIuIeKC  BYJKAHOJOTMYECKUX  HMCCIIECIOBAHMN  BXOJAWJIM  OXOJIOTHBIM  IPOMED,
HempepeiBHOE ceiicMoakycTtudyeckoe npodunupoBanue (HCII), momynbHas ruapoMarHuTHas
cbemka (I'MC) u reonoruueckoe omnpobosanue. MccrnenoBanuss mpoBOAWIMCH B JiBa dTama: Ha
MEPBOM BBIMOIHSUIUCH MPO(UIbHBIE U TUIOMIAIHBIE Teo(pU3NUEeCcKUe HCCIEAOBaHUs, a Ha BTOPOM
0TpalaThIBAIUCh CTAHIIMH T'€OJIOTHYECKOTO ONMPOOOBaHHS B TOYKAX, BHIOPAHHBIX IO pE3yiIbTaTaM
reopusnueckux padotr. [lomuroHHele reopu3NUYECKUe HCCIEIOBAHUS MPOBOAWINCH IO CETAM
npodwiield, BBIOpAaHHBIX C YYETOM 3a/ad KOMIUIEKCHBIX BYJKAHOJIOTHYECKUX HCCIICIOBAHHA.
[IpumeHsMCch pa3audHble CUCTeMBI TPOo(dUiIeii, a ceTH HapalMBaIuCh MPHU MOCIEAYIONINX paboTax
Ha oObekTax. K OOJBIIOMY COXAJeHHIO, YacTO CETH ChEMOYHBIX MpouiIell OKa3bIBAIHUCH
HEPEeTyJSPHBIMH, a UX IJIOTHOCTh HEBBICOKOH.

Jlnst 06pa®OTKM NaHHBIX, MTOJyYEHHBIX Ha HEPETYSIPHBIX PEIKUX CETAX HaOoneHuil, Obuia
pazpaborana >(h(eKTUBHAS TEXHOJOTHS KOJIMYECTBEHHON HHTeprnpeTanuu marepuaioB ['MC B
KOMIUIEKCE C 93XoNoTHbIM mnpomepoM, HCII u aHanu3oM €CTECTBEHHOM OCTAaTOYHOM
HAMarHMYeHHOCTH M XHMHYECKOTO COCTaBa JIPAarupOBaHHBIX TOPHBIX MOPOJ, IO3BOJISIIOIIAS
MPOBOAMTH HMHTEPIPETALMUIO HEMOCPEACTBEHHO [0 HCXOAHBIM JaHHBIM, HE Tpuderas K
HEKOPPEKTHOM MPOLEype UX MPEeIBAPUTEIHLHOTO BOCCTAHOBJIECHHUS B y3JIaX PETYJSIpHOU ceTH [2, 4].

TexHONOTHSI COCTOUT B IPUMEHEHUH METOJ0B OCOOBIX TOUEK C MOMOIIBI0 HHTETPUPOBAHHOMN
cucrembl CUHI'VIIAP [3] u 2.5D monenupoBanus [6] Ha OTACNBHBIX Tajcax M nocieayromero 3D
MOJIEIIMPOBAaHMSI C MOMOIIBIO MPOTrpaMM MakeTa cTpykrypHoil nHrepnperanuu CUI'MA-3D [1] no
BCEMY MAacCHBY HCXOJHBIX JAHHBIX Ha 0aze MOJEIM CyOTrOpH30HTAJIBHOTO CIIOSI C JiaTepajbHO
M3MEHSAIOIENCS HAMarHHYEHHOCTBIO.

YTouHeHHE  OCHOBHOTO  HAmpaBieHHs] BEKTOpa CyMMapHOH  HaMarHMYE€HHOCTH
BYJIKaHMYECKOHN MOCTPOMKH OCYIIECTBISAETCS HEMOCPEACTBEHHO 10 HCXOJHOMY aHOMAJIBHOMY ITOJIIO
nporpammont UTJIA [5].

[Tpu MomenMpoOBaHUU BCETJa UCIOIB3YETCS] UCTHHHBIM penbed ByJIKaHMYECKUX MOCTPOEK C
y4eTOM MOrpedeHHOT0 MO 0CaIKaMH OCHOBaHUS, TIOJTYUYEHHBIN MO JaHHBIM 3X0JIOTHOTO IIpOMeEpa U
HCIL.

Jlis  yTOYHEHHs] MPOCTPAHCTBEHHOTO IIOJIOKEHUS TMOJBOJALIMX KaHAJIOB TOABOAHBIX
BynkanoB KO/l mpumeHsieTcss MOHTaXHBIH METOJl peleHHs OOpaTHOM 3aJa4d MarHUTOMETPUH IO
aHOMaJIbHBIM 3HAUYEHUSM 110714 [2, 8].

IIpuMeHeHnEe COBPEMEHHBIX TEXHOJIOTHI MMO3BOJIMIIO BBIIEIUTH B IIPEEIaX BYJKAHUYECKUX
noctpoek KO/l oTnenbHbIE J1aBOBbIE MOTOKH, BEPIIMHHBIE KalbJEpbl, TOOOYHBIE BYJIKAHHMUECKHE
KOHYCBI, aKTUBHBIEC BYJKaHMYECKUE LIEHTPHI, epupepudecKie MarMmaTiueckue oyaru, oABOISIINE
KaHaJbl U OLIEHUTh MarHUTHBIE CBOICTBA FTOPHBIX MOPOJ B €CTECTBEHHOM 3aJIETaHHH.
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KommiiekcupoBanue  reosioro-reopu3nyeckux  METOIOB  TO3BOJIMJIO  YMEHBIIUTH
HEOJHO3HAYHOCTh pelIeHus OOpaTHOM 3aJauyd W MOCTPOUTh Hambolee peaTuCTHYHBIC
reOMarHUTHbIE MOJIEIH.

B npenenax KO/] uaentuduumpoBanbl HOBbIE MOIBOAHBIE BYJIKAHBI U KalbICPhl, BHISBICHBI
30HBl TPOSBICHUS TPSA3EBOrO BYJKAaHM3Ma M THAPOTEPMalbHOM akTUBHOCTH. Ilpocnexena
IBOJIIOLIUSA PAZa M30JUPOBAHHBIX BYIKAHOB M BYJKAaHHYECKHUX MACCHBOB, OIICHEHBI MAcCIITaO0BI,
dopmMa u, B psme CIydyaeB, NPOAOIDKUTEIHHOCTh TIPOSBICHHUS ITOJBOAHON BYJIKaHUUECKON
JeSITeIbHOCTH.

Pab6ota BemonaeHa npu punancosoii mognepxkke JIBO PAH (mpoext 09-3-A-08-427).
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