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Abstract

Tsunami sediments in land sediment layers are crucial and unique clues to reconstruct the past
tsunami invasion area. However, identification technique of tsunami sediments is still uncertain. In
particular, dating of tsunami sediments is indispensable to refer for historical disaster events. In this
study, a continuous soil sediments (SND7) were taken by geoslicer (Fukkken co. ltd.) from Sendai
Bay coast in northeast Japan. Plant residues were picked up from the SND7 geoslicer sample for
radiocarbon dating. The radiocarbon measurements were performed by the Tandetron accelerator
mass spectrometry system (Model-4130, HVEE) in Center for Chronological Research, Nagoya
University. Total organic carbon content of the plant residues was 54.1 wt.% and stable carbon
isotope ratios of the plant residues was -29.1 permil (vs. PDB), which consist with those of modern
terrestrial C3 plants. In this study, the calibrated age of plant residues below the sandy sediments
was 940-1060 cal BP (20 range), and the ages were agreed well with those of the Jogan earthquake
and tsunami in the Sendai plain,
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1. FL®HIC

R - HERE P EEEY I CRAE STV A HEEFEDEZRE L, BEOBRKEIC X 3B ARELHE
T HILILLY, SHRBENTHRENDIERMBRICER T 2 B E R L 7T 5 R A D
b TV 5 (Minoura et al., 1991; #FHiEA>, 2006; Sugawara et al., 2012; Sawai et al., 2012) , EE i HETH
Mk, BERICLVERIILHER LB, B, VA h it BN, #ibagcllahizt
WEEBESNDD, HBPIZR DT Z EBRTEXBEIL, HALEEE, BEIADOARERT
bR IS, MAx T, BEEEDIIDOATRRRRONEVEGE LN, HEFIZEEND
TEEOREHEMYO BRI L2 HANITED TRETH S, o T, HEBOFENRRE L BIEHEEY
EHRTAFBEORBNLEIL 2D, iz, REHRICKINRBEORESEE LRVES,
HREETOEBYOBNERZBFREESL & CHIZRLESHT S EIEHEEY O E & HEFERE OBk
BERZMABEREREZRETIHIRFEICRSD, AETIE, BHREBROWEBRENGEREN
VA AT A Y-k (SND7) OHHERBERASHERIC OV TN RREELZITD,

2. RHEL DI

2013 £ 3 A, BEHRMETHERR (38°13°27"N, 140°58°117E) I8\ T HEHFHHAE (SND7)
PHEEFAERHPOCFRATA I —EBERAVWTER L% (Table 13 X Figure 1), B bzt
BHERY P CERAEHOEGRERS L EIR L. GUBRRE 70-71 cm, Figure 1, Figure2),
BN E 3 ORI VER IZ 2V T Nakamura et al., (2004)33 & Tf Watanabe et al. (2010a; 2010b)iZ € -
fo. & L@ T 2RET 272010, TEHHERYTH»OEI LAEDREL V7 AREREN
BL, BMAZNZ RIC EBAPBRICR 2 E CHEBETHEREZRYELIToZ. IMHCIB L
UF IM-NaOH iZ & 2 HE 0% (AAA A3EH), HPE2REsE, BS54 2R TTEERE
OIBEITol. KT T 7 74 MRBMEEZITY, “C AIEHOZ—F v M 2R LT, Bt
REFEERUEZLATBRESY 7 b MEHEESHTH (HVEE, Model-4130) # iV TiTbh iz,
B o “C F£8% IntCal09 (Reimer et al., 2009) 12 & b BEMRITKIE L. £72, lemEIZHILY L
EHERAOBERERICERERZETRXACHE LEAKELEH L, AR, B
o CRREAMRE, FDU-1200) & MW, RRREHIIIHN 24 RF#ThD, SAROBMITIE
gB—kr b (wt%) TrRLTE,

3. BRLER
SND7 #AEt D F 8 20em I E Tid#EL 8580 S, BBHEE Slem £ TIRRB, IBE 51-69
em JBIZHALE, 69 cm 5 100 em T E CRIBRE, B L UH 100 cm BLRICIIRBERB D Lo

(Figure 1), SND7 #HEIOERYPERFEB L UE AR ERHRE Table 1 38 LR Figure 1 277
SND7 3Bt DIREE 51 om LB ORRE TIE, S/KEE 31.1wt%» b 52.2wt. %M TEE) L FEME R
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41.5wt.% ThH o, —7FF, TRE 51-69 cm ORE TIX, SKHKIX 15.6wt%E TIRBICHA L. BE
69 cm 2> 100 cm fFiE E COVRKRKE Tik, BKBIIRKX8II%E THM L=, £, THEIck
5 EKBIL 182wt % E THA L. WEBLERM. BLUTHICBITRBRE EDERIZBNT, &
AR THRRMEBEMNZ R L (Figure1). - T, SKROEBIIRDE 234 - B&E
RARGA—F— L LTHERTETHS 2 LBbd ok, D OSKBRIIHEOMEDRR L Rkt
THZERREEINTEY (Watanabe et al., 2003), RFFIZBWTHEKBLMAIT SNDT OFE2
EEBLTHMA MR, BEBREOSM) ¢EL KL Wk, 4%, REANTZEDILETHD
D, BIKBLIA OB, WIHNRHERE ORISR FEORHIZEBWTEYTH S 2 LR
Ahi.

ERFBCER LB ERFOLFBRFESHFRIT 541 wt% Thol., BAR—ADR
REARIIBBELE S0 wt%TH Y, FHATCHER LEEWBRERBOREEEEL I<—&KT5
D, REEBETAEEYORBIITEAr —RED(hEMTHL LEBRAINS. HEKD
REHC —RiiIcfHEF L, ERAIEKRCEEL 52 2 HEREEHY AN ERBREN
v — R 3LV, Watanabe et al,, 20102) DIREFEZHRIT—BINICBB I Z 10wt%L T THY, =
o HEHRAEEHSEDBRERBCEALTWAESREBD TEWEEZZ LN, EYBRERE
DORERBENEE (§7C) X, -29.1%ThHolz NEREESWHEICIVELNLET—F). X
METRLNTE VAR T A F—3E SNDT7 R OB BRERE O LB RE RN AR L C3
YIBRFOLERBRANMKLOEHAICLH Y (B L £-20% D> 5-32%, Schwarz and Redman, 1987;
Watanabe et al., 2010a), A 72< & bAAEY TH L EEIZEY. - T, AL TIIERMBEORE
RIZBWTHAK - BKY P —R"—RELZETINERIRWEEXLNS. SNDT BB OBE
E P b5 bRIEBBREDEMRMIX 940-1060 cal BP TH Y, M EHEVMETIXH 58, FLRBHR
ATHICRAE LTz & S 2 HEBIHR - FEOFER (AD869, ~1080 cal BP) IZiFiF—H L. S#HiE+
Fil a XLKE (AD915) & oxtth®e, ERAET —FOEREED, HIEHEBBOFREFHBEOR
BEERED TN FPETHSB.

Table 1.
Total organic carbon, conventional “C ages and calibrated age of plant residues in the SND7
continuous soil sediment (38°13°27”N, 140°58’11”E) from Sendai bay coast, northeast Japan.

Total organic  Conventional

Soil depth Calibrated age *

carbon “C age 1 BP.2 Lab code
(om) (wt. %) @®Ps2g) \CABP.20Tange)
70-71 54.1 1101x56 940-1060 20641

* Conventional “*C age was converted to calendar years by using the INTCALOQ9 data set (Reimer et
al., 2009).
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Figure 1. a) Sampling location of SND7 from Sendai plain in northeast Japan. b) Depth profile of
water contents and c) photograph of SND7 geoslicer sample. Gray area denotes the layer with Jogan
tsunami sediments (AD869, ca. 1080 cal BP). Bold arrow denotes sampling depth of the plant
residues, and a calibrated age of the plant residues was 940-1060 cal BP (20 range).

!

Figure 2. Photograph of plant residues in SND7
geoslicer sample (70-71 cm in soil depth) from the
Sendai bay coast, northeast Japan. Radiocarbon
dating of plant residues from the SND7 geoslicer
samples was performed. After sonication with pure
H,O to remove adhering contaminants (sediment
particles), the samples were treated with 1.2 M HCl
and 1.2 M NaOH (AAA treatment, Nakamura et
al., 2003; Watanabe et al., 2010a; 2010b).
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4. &

FIFE T, /o Ef T RERYE lem FRTR2F L, FRBOSKEREEZTV, BB
ORIt EEDZ. MAT, BETERSW L EREBINIDEORBEREEET DI, £
BRI HTRR LA BREOKAERBERAUEZTY, oA REOZ LML TM L L.
BEET»OHR LMY BREORIEEHM (940-1060 cal B) X HEME - BiliORAER L1
F—8 L.

- f

REMOMMEE S AT, HEREOTFATZRIWERLEEE L. HERERHESHOY
EALTREPARTA P —OREEZRITLTCWELEEE L. 2 TBRAFERUERET R ¥ —
DAL v 7 DERIZIE, “C ERUEAORBABIC QW TITHBHVWEEEE L. AHRO—LH
X, JST/RISTEX #EHRMAREIR T v 7 b TEEAERY O HMBRCZNHEBNIC & 5105 HIT
DY A7 & HENEROTH (RESEE LEHY), BILUISPS BirE (PERMHHIFTRE
No.25630410 FFFERFE EBER) OMREZTIThRE L. #EYRAB ORI, W7
EAEEERREMAROTE (23 £ 3 KMETH ; GAHEY R 7 iMi-HEBREY X 7)
FEAHLELE.
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BE

BEOCERBERYZHREL, BRICELIBKEZELT LD, (IBEE (THRERAGHERK
K) HOEEMERHES TR T4 — 2V TEEH 2m OFER L EHEFEY R SND7 28I L
oo VFERAGAF—RHBRIZERBIZSHEN -DEIRBD O, HBAHRKICX24EE (ADS69,
~1080 cal BP) THHLEZLNAH, WBOBRAZELLHRTI-DIIE, FABPORED
FEREALPRZTILERHD. o TC, FHATHEBRBETH»oEN L EOMEDREOKINER
RERBEZITWV, VAT P—RBToREOEREEL WA, BEERBERIEIXIL S
BREZERHEREHRE L F—DF T ba vyMEEESTERZ AW, AR THE LM
AR ERE OBIEAEMEEMH L 940-1060 cal BP ThH Y, H EOWBITHBHEEIC L D BRI h T HF
BTHBZ P TRINE.

102





