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Construction of an alkaline tephrostratigraphical

framework of the late Quaternary in Japan
by INAA-scanning of marine sediment cores
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The successful establishment on the rate of climate mode response in different parts
of the world reveals the importance of paleoclimatology. So, it is essential to develop a
method for more accurate and high precision chronology to provide information on
mechanisms of abrupt climate changes. Detection of micro-tephra layers provide the
potential for identifying tephra horizons for precise correlation of sediment sequences
and absolute age control, as well as supplying information about eruptive histories and
the area distribution originating from a source. However, the detection of cryptotephra
horizons to moderate eruptive events has not yet been established, because of the
difficulty in precisely distinguishing the distal cryptotephra distributed a few hundred
kilometers from the source.

The Ulleung and the Baegdusan from a back-arc basin source are specified distinctly
by its alkaline to trachytic explosive volcanism, in contrast to providing the distal tephra
layers to the Japan Sea. To detect the multiple cryptotephra derived from some
geochemical different eruptions, I carried out INAA obtained with the space of 1
centimetre from 15 deep-sea cores consecutively. The contribution of tephra components
was confirmed by microscopic observation, EDS-EPMA analysis and refractive index
measurement on grains extracted from these positions. Our assessment of the
geochemical data related to Ta/Sc ratios indicate the existence in the mixture between
alkaline cryptotephra and general sediments with a chemical composition with a grain
size of less than tens of micrometres in the bulk samples, which are highlighted as new
geochemical method for detecting probable positions of distal tephra of different rock-
type based on the observed sediment sequences by INAA.

I detected several newly alkaline tephras that are stratigraphically located between
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the K-Ah tephra (6.3 ka) and Aso-4 tephra (89 ka) in the Japan Sea. This study focuses
on the stratigraphic implications of the cryptotephra for both volcanic sequence of the
Ulleung Island eruptions is classified into trachyte and rhyolite fields by plotting

Na,O+K,0 versus SiO, diagrams. In addition, the success in the discrimination depend
on trace element pattern from detected several cryptotephra from previous eruptions of
the each same volcano. ,,

In this study, the major and minor elements, grain shapes and mineral compositions
of tephra layers from marine core are analyzed in order to identify the cryptotephra, and
to combine them with reanalyzed data of the pre-reported B-V (24.5 ka), and B-J (51.5
ka) tephra in the northern part of Japan Sea. |

I evaluated age model to determine the age-depth relation of the core, and to
determine the age of each tephra deposit. The age model for five marine cores are
constructed based on two marker tephra layers, AT (29 ka), Aso-4 ( 89 ka), and
comparison of the ages of the base of each dark layer formations, which were calculated
using the above age model, are correlated with detected several cryptotephra layers.

The research of cryptotephra will affords the most comprehensive tephrochronology
for both volcanic eruption histories in the Japan Sea and millennial-scale variation
records in the distal sites from the source. Finally, my research will enhances lead to
improved understanding of the mechanisms, timing and environmental effects of abrupt
climatic changes during the Quaternary.
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Construction of an alkaline tephrostratigraphical
framework of the late Quaternary in Japan
by INAA-scanning of marine sediment cores
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HREHITRENZKIERY) (577 5) RIAWHS TORE 2R —REE 2RI %8
LIR30, T IRBFEREEICAE TN BEROKURREEE LTS ETRMER
WESFREE TR EREIE /2D 2 272 0EEZRO TS, LIV, ARTIIHRL
TERWIERHERT ISR UUTT75) 2REHBIMSMEISBHLT,
ZOTT7 5 ORRKILERFET S5 L. TR —KIUNS DT T J @R 2 HAEITKRIT
L DIEIREIIERETH B,

UL, BARFIBIZETT27IIVAVEET 7 5 04aKIINE. BAERRORE - &
A0 & FHEROBBRUO 2 AR SN S, ZORABAICE > THEIIbESEN
HRBENT 7513, HEDLARBFEDOEMKIUNSHEENDT T T EIIKRESRRD
MRz D20, TOREMENSHEDT 7 SHOFNE DHFIIES TH 5. TN TH.
B EIICBRE D HRUD TN TNREL EEKL TWDDIZ, R8T 75 & U THE
ELTWeDE, BRENSHK 1 AEIIHRKL 72 U-0ki @I@%ﬁ%ﬁ)?‘77c‘; KITEEFD
BERIIOKREKIZHRT S B-Tn (BHLE/NY 775D 2 DDA T, U-Yn & B-1 DF 75
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¥, HEEEHMOBEI7HFORTHENS 1 ARTEMOHEREZ 1 cn S8R L
THRU7ZZNV I BB OREFBEHE A 2T 072 4 DDAT DY L F N/ A AP0
LBREENSTNEN 1 - 3BORENU-0ki AMTRIEEIN., ZoBMSHH LT
7 TR DWW TSRMSEERE & EPMA-EDS &8 27 o KR, 9T % 0 BRE B R KL E4RTR
ETBTIAHVEET T IREEZ OGNS EARTIIHBITERMh oI L/ AT >
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i€ & EPMA-EDS 34 21T o 7ofER. D 94-9T% DRIFHK-Ah EWNWS T T SR ERFES
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AR THEETEST 7 IBHOT 7 FRFX0. 2m KD HRK THZDITH L T, FF
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DERTOBEEELEEZA. MM 28D 2 BOBEERT 75 & B-1 2850 3BOH
BLRT 7 @0, ZnTh3D0a7hsikitiani, REB» S LzkilLlb 5 X
HOERS - MEBETTROTERZITVY., BRI EDLERSOBENERETER, ATHET
DET T IRBOXNLZEBI/ZIB T, R 7 HOFRHARHRAEBOER S —IREE
THENTE, SSITIEBERRED 2 DOHABITHD 3 —15 FERIORBIZDWTH
RICEEL2&EZ A, B-] 280 6T BOBEALRT 7 @M INTH 0., BELD
HFLWEKBEZEBETESEEZRBL TS,

UEDENS, ARETIHEBSNTWS Y U T M7 5 OERERFREEERL,
TN RABFETH 2F 2 HABORBEY TEIEL T, HADEMLRADT LAY
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TLIZFHET 52EMFEIND.
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