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Volcanic ash layers (tephra) are reliable indicators of the large explosive volcanic eruptions
within transitional zone from continent to ocean. They occur in terrestrial outcrops as well as in
sedimentary cover of the adjacent marine basins. At present such layers have estimated in many
dating records of the marine and terrestrial Holocene-Pleistocene deposits within the north-eastern
sector of transitional zone from the Asian continent to the Pacific Ocean. They are studied in detail
within the Japan Islands, adjacent areas of the Japan Sea and the Pacific Ocean as well as on the
Kamchatka Peninsula. The Okhotsk Sea Quaternary deposits remained insufficiently studied until
recently.

Some multidisciplinary marine expeditions were carried out by the Russian, German, and
Japanese scientists in the Okhotsk Sea during the last 15 years. Volcanic ash layers were estimated
in more than 40 sediment cores. On the basis of their complex investigations (including morphology
of glass shards, chemical composition of shards and minerals, study of rare earth elements,
determination of refractive indices for the shards, mineralogy etc.), 20 ash layers of different
composition and age were identified (KO, TR(Zv), K2, K3, K4, K5, K6, Mrl, Mr2(AL7.2a), Kc2-3,
AL7.2b, AL7.4, Mr3(AL9.22), Mr4(AL9.24), AL10, T, Aso4, Mdl, Md2, Md3). Results on
generalization of data (both published and own researches of authors) on composition of ash from
the Okhotsk Sea are quoted in the given study.

Figure 1 shows the characteristic features of chemical composition for the shards from the
Okhotsk Sea ash layers (on the basis of 1300 chemical analyses). The received results have allowed
add essentially the data on composition of shards from the Okhotsk Sea region, to estimate their
age, to identify some of them with known ash falls of an adjoining land. Ash layers (KO, TR(Zv),
K2, Aso4, Kc2-3) for which sources of a pyroclastic material are established, were most confidently
identified. These sources are volcanoes of Kurile Lake (Kamchatka), Zavaritsky (Simushir Island),
Nemo III (Onekotan Island), Aso (Kyushu Island), Kutcharo (Hokkaido Island) accordingly. The
assumption about influence of the Sredinny Ridge (Kamchatka) volcanic explosions on the
formation of AL7.4, AL7.2b, Md2 ash layers is made. Ash fall areas of some large explosive
volcanic eruptions from Kamchatka and Kurile Islands are specified and established. As an
example, scheme of layer K2 distribution is constructed (Fig. 2), and the volume of explosive
material (nearby 9 km®) from Nemo III eruption is estimated on the basis of it.
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Fig. 1. Discriminant diagram (SiO,—Na,O+K,0) of chemical composition for the glass shards from
the Okhotsk Sea ash layers.
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Fig. 2. Scheme of distribution and thickness (cm) of the K2 ash layer in the Okhotsk Sea deposits

1 — sediment cores recovered ash layers of different age, 2 - sediment cores without ash layers.
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OnHUM U3 HaJIeXKHBIX UHIUKATOPOB MPOSBICHUS KPYIHBIX HKCIUIO3UBHBIX U3BEPKEHUHM BYJIKaHOB
B TIpe/IeNiaX 30HbI epexo/1a KOHTHHEHT-OKEaH SBISIOTCS MPOCION BYJIKaHMUECKOTO Teruia (tTedpsl),
BCTpEYaeMble KaKk B OTJOXKEHUSAX CYyIIH, TaK U B OCAZOYHOM ueXJie MPHJIETaloLIMX MOPCKHX
OacceliHOB. B HacTosiee Bpems npociion Tepbl yCTAHOBIEHBI BO MHOTMX JATHUPOBAHHBIX 3aMCIX
MOPCKUX M KOHTUHEHTAJIbHBIX OTJIOKEHHUH MO3HETO IMJIeHCTOoLeHa - TOJIOIeHa B Mpeeax CeBepo-
3aMajgHOro CEKTOpa 30HBI Mepexoa OT A3MaTCKOro KOHTHMHEHTa K TuxoMy okeaHy. JlocTaTOyHO
JIeTalbHO OHM M3YyYEHbI B mpejenax SMOHCKMX OCTPOBOB M NMpHJIEralolmx paioHax SAmoHckoro
Mopss M Tuxoro okeaHa, a Takxke Ha mnoayoctpoBe Kamuarka. YUeTBepTHYHBIE OTIIOKECHMS
OXOTCKOro MOpst B 9TOM OTHOUIEHUH JI0 TOCJIEAHEr0 BPEMEHH OCTAaBAIUCH CIIA00 U3YyUEHHBIMH.

3a mocienHuEe NATHAALATH JET B XOJAE IPOBENEHUS HECKOJBKUX KOMILIEKCHBIX AKCHEAULIMN
POCCUICKMMH, HEMELKHMHM, SMOHCKMMHU ydeHbIMH B OXOTCKOM MOpe Mpocion Tedpbl ObLIM
BbIBIIEHBI B Oonee uyem 40 komoHkax. Ha OCHOBE KOMIUIEKCHBIX WCCIICAOBAHHUHA TIETIIIOB
(Mopdonorun yactul, XMMHUYECKOIO COCTaBa BYJIKAHHYECKHUX CTEKOJ M MHHEPAJOB, U3Y4YECHHUs
PEAKO3EMENIbHBIX 3JIEMEHTOB, OIpPENEICHUS IMOKa3aTelsl MPEJOMIIEHUS BYJIKAaHUYECKUX CTEKOJ,
MUHepaJlorTuu U 1p.) Obwio BhiAeneHo 20 mpocioeB Tedprl pa3Horo cocraBa u Bospacta (KO,
TR(Zv), K2, K3, K4, K5, K6, Mrl, Mr2(AL7.2a), Kc2-3, AL7.2b, AL7.4, Mr3(AL9.22),
Mr4(AL9.24), AL10, T, Aso4, Md1, Md2, Md3). B nanHoM cooOiieHIH TPUBOJSATCS PE3YIbTATHI
000011eHNs CBEEHUM (Kak OIMyOJMKOBAaHHBIX, TaK U COOCTBEHHBIX HCCIIEJOBaHMI aBTOPOB) IO
coctaBy Tedprl Oxorckoro mops. Ha puc. 1 mokaszaHbl XapakTepHble MPHU3HAKH XMMUYECKOIO
coctaBa (Ha ocHoBe 1300 XMMHYECKMX aHAIM30B) BYJKAaHUYECKHUX CTEKOJ H3 MPOCIOEB Tedphl
Oxotckoro Mopsi. IlodydeHHble pe3yabTaThl MO3BOJIMIM CYIIECTBEHHO MIONOJIHHUTH JaHHBIE I10
coctaBy Te(ppbsl OXOTOMOPCKOIO PErvoHa, ONpPENEIUTh UX BO3PACT, IPOBECTH I HEKOTOPHIX U3
HUX WJIEGHTHU(UKAIMIO C M3BECTHBIMU INeIonaaaMu mpuierawoomeil cymu. Hambosee yBepeHHO
uneHtuuuupyrores npociou nemia (KO, TR(Zv), K2, Aso4, Kc2-3), m1st KOTOPBIX yCTaHOBJIEHBI
UCTOYHHUKM MUPOKIACTUYECKOTO MaTepuana, KOTOPBIMH SIBIISIOTCS COOTBETCTBEHHO BYJIKAHBI
Kypunsckoro ozepa (Kamuartka), 3aBapuikoro (o. Cumymmp), Hemo III (0. Onekoran), Aco (o.
Krocr), Kyruapo (0. Xokkaiino). CaenaHo NpeanoiokKeHWE O BIUSHUM 3KCIJIO3MH BYJIKAHOB
Cpemunanoro xpebta Kamuatkm Ha QopmupoBanue mnpocioeB Tehpsl AL7.4, AL7.2b, Md2.
YTOYHEHBl M YCTAHOBJEHBI apeaibl MEIUIONaZoB psAga KPYHHBIX SKCIUIO3UBHBIX H3BEPKEHUN
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BysnkaHoB Kamuatku m Kypunbckux octpoBoB. [lias mpumepa Ha puc. 2 NpHBeJIeHa cXema
pacipenenerust Tedpel K2, Ha OCHOBaHMHM 4ero MpOBEICHA OLCHKA 00beMa (OKOIO 9 KM)
9KCIIJIO3UBHOIO MaTepuaia u3Bep)keHus Bynkana Hemo-I1I1.
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Puc.1. luckpumunantHas auarpamma SiO, — Na,O+K,O XUMHUYECKOTro coCcTaBa BYJKaHUYECKUX CTEKOI
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Puc. 2. Cxema pacnipenienieHust 1 MOIIHOCTE (B cM) Tpociost Tedpbl K2 B oTnoxennsx OX0TCKOTo Mopst
1 — KOJIOHKH, B KOTOPBIX OOHAPYKEHBI IIPOCION TPBI pa3HOTO BO3pacTa. 2 — KOJOHKH 0€3 TIPOCIIOeB

Tedphl.



