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Special features of the distal tephra interlayer forming
on the bottom of the marine deep basin
(the catastrophic explosion of the Baegdusan Volcano as an example)

LV. Utkin
Pacific Oceanological Institute of FEB RAS, Viadivostok

Although the recent volcanism is of the greatest abundance in Kamchatka, Kuriles and in
Japan (within the Asian East), other far-eastern regions have been in existence (and even being in
immediate proximity to Russian borders), where the volcanic activity has been shown during
historical time by catastrophic explosions and where the renewal of the volcanic activity is of the
great probability. The south of the Far East concerns such regions, and in its limits, the Chanbaishan
volcanic center stands out (with the Baegdusan Volcano).

The last catastrophic explosion has occurred here (in two stages) about one thousand years
ago. Its age is estimated as 934-969 AD [Machida et al., 1981, 1983] though there are sources that
transfer it for XII century [Guo et al., 2002]. Such tephra quantity has been thrown out, that it could
not only cover the whole central part of the Japan Sea (with the forming of the interlayer with
several cm thickness), but also could reach the Japanese archipelago and even southern Kuriles
[Nakagawa, Ohba, 2003]. By the procedure accepted in Japan (it also has received the international
recognition), this interlayer has given the name Tomakomai (Baegdusan-Tomakomai, B-Tm)
according to the place of its first land find.

The disasterness of explosions (with their destructive influence on environments, ecological
conditions and the human vital activity) demands the knowledge of the possible spatial distribution
of harmful products, that is impossible without studying of the concrete eruptional properties which
have left their traces in the form of interlayers.

As for the generation of last ones, only meteorological (for the air environment) and
oceanographical (for the water column) conditions are responsible for this process, and they, in
turn, can be reconstructed, if the spatial variability of the grain-size spectrum for the concrete
interlayer is studied [Utkin, 2002]. It is known, that this spectrum sensitively reacts even to small
changes of parameters for water (or air) transportation environments and for bottom relief features,
but thus it is necessary to consider, that this grain-size spectrum is not uniform, and consists of
separate components (dynamic populations, DP) with particles differed from each other not only on
genesis, but also on physical ways of their transport and deposition (transferring in suspensions,
disturbing by the wave saltation, transporting by the air, crushing at explosions). Especially many
DP the water environment gives, though and in the air environment it is never observed the
uniformity in the particle sedimentation [Legros, 2000]

The considered interlayer (B-Tm) is unique on the grain-size levels of studiness (325
detailed analyses on 184 stations); therefore, it ideally approaches for paleo-researches.

The author of the offered work has applied (for splitting of the whole spectrum curve into
dynamic populations) the physically proved model of SFT - distribution (model of fractionation and
selective transportation) which have been developed by Brown & Wohletz [1995]. This model does
not demand the preliminary set of its properties. In total, it was allocated five DP with modes at
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1.52, 3.83, 5.60, 7.00 and 8.76 phi units (350, 70, 20, 8 and 2 microns). For each population, the
complicated spatial structure has become known. It reflects both the vorticose character of the water
circulation (it is noted about ten sites of particle focuses) and bottom relief features (ash particles on
rises, slopes and shelves has not been sedimented). Reflexion of properties of the air environment
during the explosive event gives the general orientation of the interlayer from the southwest to the
northeast in the form of the bent arch (the convex part is thus turned to the southeast), as though
bending around the atmospheric cyclone location on the continent.

The interlayer material is presented by fine-dispersed trachydacitic glass of silty size
[Sakhno, Utkin, 2009]. Particles >0.05 mm do not exceed 2 %. The maximum size of grains is of
0.7 mm. Pelitic contents do not exceed 35 %. A prevailing texture of particles is fluid-fibrous. In the
Central Basin, tephra is almost without impurities; closer to margins there are impurities of clay and
siliceous substances, and at slope feet - sandy fragmental particles. In boundaries of
asedimentogenic areas (the outer shelves, tops of rises, higher slopes) the interlayer is absent. On
other part of the area, the interlayer thickness is great along the axis of the greatest distribution (in
the middle of the Central Basin) and at feet of slopes (of mainlands and rises). In the Japan Sea
area, the interlayer occupies about 0.3 mln. km’. The total amount of the friable tephra, supplied
there, has made approximately 5.0 km®, or 2.8 km® in recalculation on the solid material, at total
amount of friable deposits on the mainland in 96 km® (with the recalculation on magma volume - 24
km®) [Horn, Schminke, 2000; Utkin, 1989].
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Ocoodennocmu gpopmuposanus npocioa OUCmMaibHoil megpul Ha OHe
MOPCKOl 271YD0K0BOOHOU KOMIOBUHbL
(na npumepe kamacmpoguueckozo uzgepricenun gynkana Ilexkmycan)

HU.B. Ymkun
Tuxookeanckuit oxeanonozuyeckuit uncmumym /[BO PAH, Bhaousocmok

XOTs COBpEMEHHBIM BYJIKaHW3M Ha Tepputopun Bocroka Asum Hambosiee aKTUBHO
nposieieH Ha Kamuatke, Kypuibckux octpoBax u B SNOHUM, CYIIECTBYIOT U APYTHM€ PAOHBI
Hanbuero Boctoka (v gaxke oyeHb Oim3Kue K rpaHunaM Poccun), rae ByJKaHUYECKash aKTUBHOCTD
MPOSIBJICHA B MCTOPUYECKOE BpPEMsi KaTaCTPO(PUUECKUMM HM3BEPKEHHUSIMHU U BEJIHMKAa BEPOSITHOCTD
BO300HOBIICHHUS BYJIKAaHWYECKOM akTHMBHOCTH. K TakuMm permoHam ortHocuTcs or JlaapHero
Bocroka, B mpeznenax KOTOpOTO BBIIENSETCS ByJKaHW4eckuil neHTp YanOalimanb ¢ ByJIKaHOM
Baiiroymans (ITekrycan, Bacgdusan).

[Tocnenusisi katacTpoduueckas SKCIUIO3HMS MPOU30LUIA 37ech (B OBE CTAAMU) NPUMEPHO
TRICSYY JIeT Ha3aJ]. Ee Bo3pacT ornenuBaercs kak 934-969 AD [Machida et al., 1981, 1983], xots
€CTb UCTOYHUKH, KoTOpble nepeHocsT ero Ha XII Bek [Guo et al., 2002]. Beuio BbIOpoIIEHO Takoe
KOJHMYECTBO Te(pbl, KOTOPOE CMOIJIO HE TOJHKO MOKPHITH BCIO IIEHTPAIbHYIO YaCTh aKBaTOPHUH
SAnonckoro mops (¢ oOpa3zoBaHMEM Ha MOPCKOM JIHE IPOCJIOsi MOITHOCTBIO HECKOJIBKO CM), HO U
nocThub SnoHckoro apxunenara u gaxe oxHbix Kypun [Nakagawa, Ohba, 2003]. ITo npunsToii B
SnoHuMK MeToAMKe, MOMYYHUBIICH M MEXIYyHApOIHOE MpPU3HAHME, MPOCIOW MONYyYHSl Ha3BaHHE
Tomakomau (Baegdusan-Tomakomai, B-Tm) mo mecty nmepBoii CyXoImyTHON HaXOIKH.

KaractpouyHOCTh 3KCIUIO3UH M UX JAECTPYKTHBHOE BIUSHHE Ha OKPYXKAIOLIYIO Cpemy,
9KOJIOTUYECKYI0 OOCTAaHOBKY M JKM3HEIEATENbHOCTh 4YeJOBeKa TPeOYIOT 3HaHUIl O BO3MOYKHOM
IIPOCTPAHCTBEHHOM PACIPOCTPAHEHUM BPEIHBIX NPOAYKTOB UX ACATEIBHOCTH, YTO HEBO3MOYKHO
0€e3 M3y4eHHUs] CBOMCTB KOHKPETHBIX U3BEP>KEHHI, OCTABUBILNX CBOM CJe] B BHJIE MPOCIIOEB.

Uro sxe kacaeTcss (GOPMHUPOBAHUS MOCIEAHUX, TO 32 ITOT MPOIECC OTBETCTBEHHBI TOJIBKO
MOTO/IHBIE (711 BO3MYIIHOM Cpe/bl) U OKeaHoTrpaduieckue (s BOAHON TOJIIHM) YCIOBHS, a OHU, B
CBOIO O4Yepelb, MOTYT OBITh BOCCO3/IaHbI, €CJIH HW3BECTHA NPOCTPAHCTBEHHAS H3MEHYHUBOCTH
TPaHyJIOMETPUUYECKOTO CIIEKTpa KOHKpETHOTro npocios [YTkuH, 2002]. M3BecTHO, YTO TPaHCIEKTP
YYBCTBUTEILHO PEArUPYET JIaXKe HAa MEJIKHUE W3MEHEHHUs OKEaHOTPAPUUYECKUX MapamMeTpOB BOTHOM
(wH, IpU BO3TYIITHOM TEPEHOCE, BO3AYIIHON) Cpelbl 1 0OCOOCHHOCTEH penbeda MECTHOCTH, HO TIPH
3TOM HAJ0 YYUTHIBaTh, YTO TPaHyJIOMETPUYECKUIN CHEKTp (OTpakalollWi CBOICTBa cpeibl) HE
€/IMH, & COCTOUT M3 OTJEIbHBIX KOMIIOHEHTOB (IMHAMHUYeCKUX nomysiiuid, JIT), 4acTUiibl Kaxaoro
13 KOTOPBIX OTIMYAIOTCS APYT OT Jpyra He TOJBKO MO T€HE3UCY, HO U M0 (PU3NIECKOMY CIIOCO0Y UX
rnonajaHusi B 0CcaJioK (IMepeHeceHrne BO B3BECH, B3MYUHMBAHHE BOJHOBOW CalbTAallMEH, BO3AYIIHBII
nepeHoc, ApobneHue npu dkcmuio3usix). Ocobenno muoro JII1 maetr BomHas cpena, XOTS U B
BO3YIIIHOM cpejie HUKOI/1a He HabI0JaeTCsl OJHOPOIHOCTH B OCAXKJIEHUH YacTull cekTpa [Legros,
2000].

N3yuaemslii npocioi (B-Tm) yHuKkaneH 1o cBoei rpaHyJIoMeTpHUUecKoi n3ydeHHocTH (325
MOAPOOHBIX aHATM30B Ha 184 Toukax), MOITOMY HI€aTbHO TOJIXOIUT IS TTAJIE0-UCCIICIOBAHMM.
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ABTOp TpeuiaraeMoil paboThl MPUMEHWI Ui pa30MeHUsl CHEeKTpa Ha JAWHAMHYECKHUE
MOMYJISAIUH PU3NICCKU 000CHOBaHHYIO Mojenb SFT- pacnpenenenust (IpoOJICHHSI W CEICKIUN),
KoTopoe pa3paboranmu Brown & Wohletz [1995]. Monens He TpeOyeT MpeaBapUTEIbHOTO 3aIaHuUs
cBoux cBoicTB. Beero Beiaemuocs msath I ¢ mogamu B 1.52, 3.83, 5.60, 7.00 u 8.76 phi (350, 70,
20, 8 u 2 MkMm). s KakIOW TMOIMYJSIMU BBISIBUJIACH CIIOKHAs MPOCTPAHCTBEHHAs CTPYKTYpa,
OoTpaxkalolllasg KakK BHUXpeOoOpa3HbIl XapaKTep LHUPKYJISALUA BOJHOM Macchl (OTMEYEHO OKOJIO
JIECSITKA YYaCTKOB KOHIICHTPUPOBAHUS YaCTHUI[), TAK U OCOOCHHOCTH JOHHOTO penbeda (4acTUIlbI
Meria Ha BO3BBIIIEHHOCTSX, CKIOHAX W Inenbdax He ocaxaanuch). OTpakeHHEM CBOWCTB
B03I[yHlHOI>'I CpCabl BO BpECMA C06I>ITI/I$I ABJISICTCA 0611_[2151 HAIpaBJICHHOCTD IIPOCJIOA C Oro-3arajga Ha
CEBEpPO-BOCTOK B BHUJI€ M30THYTOM AyTH (BBIMYKJIAs YaCTh IIPH 3TOM OOpaIlleHa K I0T0-BOCTOKY ).

Matepuan mpociiosi IPeICTaBICH TOHKOAMCIIEPCHBIM CTEKJIOM TPaXHUIAIUTOBOTO COCTaBa
MeJKOoaJIeBpUTOBOM pasmepHoctu [Caxno, YTkuH, 2009]. bonee kpynHble YaCTUIBI HE MPEBBIIIAIOT
2%. Maxkcumanbubiii pasmep 3epeH 0.7 mm. Copaepkanue mnenuta He mnpesbimaer 35%.
[Ipeobnanaromas TeKCTypa dYacTll - (QUIOMAaIbHO-BOJIOKHUCTasA. B ILleHTpanbHOl KOTIOBHHE
Teppa MOYTH JHIICHA MpHUMecei, Olmke K ee OKpauHaM IMOSIBIISICTCS NMPHUMECh TIUHHUCTOTO WU
KPEMHHUCTOTO BEIECTBA, a Y MOJHOKUN CKJIOHOB - MecyaHble 00JOMOYHbIE YacTullbl. B mpeaenax
ACeIMMEHTOTCHHBIX oOylacTeid (BHEMIHWW 1eNb(, BEPIIMHBI BO3BBIIMICHHOCTEH) TMPOCION
orcyTcTByeT. Ha ocTanbHOIl dYacTu TEeppUTOpPUM MOIIHOCTH MPOCTOSl BEIMKAa BJIOJb OCHU
HauOOoJIbIIEro pacnpocTpaneHus (mo cepenuue LleHTpanbHOM KOTIOBUHBI) U Y TIOJHOXKUM CKIIOHOB
(maTepuka U Bo3BbllIeHHOCTEH).B fAAnoHckoM mope mpocinoit 3anumMaer npumepHo 0.3 muIH. KM
OGumii 06BeM PHIXIIOi Tepbl, MOCTYIHBIIMIL Ty/a, COCTABHI TPUMEPHO 5.0 KM’, Wi 2.8 KM’ B
mepecueTe Ha TBEPABIH Marepua, mpHu 0o0meM 00beMe PBIXJIBIX OTIIOKECHHU Ha cymie 96 KM U
repecyeTe Ha Marmy - 24 KM® [Horn, Schminke, 2000; YTkun, 1989].
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