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A peculiar deposit of Edo era found in Kamakura City, Kanagawa, Japan — feasibility of tsunami origin
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Kamakura, an ancient de facto capital has written records of natural disasters including tsunamis; however, solid
geological evidence for such event is lacking. In 2012, we found an event deposit on a slope of a sand dune during
an archaeological excavation on the bank of the Nameri-gawa River, approximately 550 m inland from the shore.
While the event deposit is mainly composed of dune sand, it also contains silt (< 25 wt%) and some pebbles and
cobbles. The pebbles and cobbles are concentrated in certain horizons (> 2.5 m in elevation) demonstrating strong
traction. Their imbrication implies flows parallel to the Nameri-gawa River and infers landward and seaward
currents in the lower and upper part of the deposit respectively. The deposit contains shell, foraminifera, ostracoda,
and diatom fossils of a wide range of habitats including terrestrial, freshwater and marine environments. The
benthic biota habitat ranges from the tidal zone to several tens of meters deep. Since the underlying dune deposit
does not contain diatoms and ostracodas of freshwater environment, those that occur in the event deposit would
have been transported from the Zaimokuza lowland south of the site. The wide range of shellfish age obtained by
14C dating (4 — 17th century) infers that the flow picked up shellfish remains, which were near the surface due to
human activity and environmental changes through time. '*C ages obtained from charcoal samples indicate ages
younger than the late 17th century. Based on historical records on tsunamis and tidal surges, we propose that the
1703 Genroku tsunami is the most probable candidate that created the event deposit.

Keywords: Kamakura, The 1703 Genroku Earthquake, Kanto, Tsunami deposit
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1 M Yuigahama Minami Archaeological Site

** Topography data was provided from GSI, Japan.
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Fig.1 Index maps of study area and localities. a) Study area and the fault zones of the 1703 Genroku Earthquake
(Shishikura, 2003). b) Topography of the study area. c¢) Topography around the excavation site where our study is
held. Sampling locality 4 is situated off the map (east bank of the Inasegawa River, or approximately 200m west of the
locality 5; 35.3099°N, 139.5387°E). Map made using Generic Mapping Tools (GMT) (Wessel and Smith, 1998).
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Fig.2 Plane map of the archaeological
excavation site and trenches for obser-
vation of event deposit (Trench A and B).
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Fig.3 Cross-sectional view of the northern wall of trench B and the sampling positions.
Parentheses indicate samples from southern wall of the trench and stratigraphically equivalent position are shown.
Ages of the artifacts and living surface are also shown (ex, 13c4q means the fourth quarter of the thirteenth century).
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Fig.4 a) Photograph of the soil monolith taken from the northern wall of trench A. The photograph is stitched from
multiple photographs using Photomerge™ of Adobe Photoshop® without any aberrations and touch-ups. b) Schematic
trace of sub-layers and pebbles appear in the soil monolith. ¢) Stereo net and rose diagram showing orientation of pebbles
in the soil monolith. The orientation is represented by the shortest axis of disk and blade shaped pebbles and classified
into up and down flow types. Orientation showing south with respect to the line of 130° is defined as up flow type and
north for down flow type. The location of pebbles and its orientation are shown in b).
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Fig. 5 Photos of the soil monolith extracted from the northern wall of Trench A.

Photo areas are shown in Fig. 4. These photos are stitched from multiple photographs using Photomerge™ of Adobe
Photoshop® without any aberrations and touch-ups. a) Basal part of the event deposit. Unit A, which is mainly
composed of pumice and charcoal, and overlying unit B and C are shown. b) Unit E, which is rich in pebbles and cobbles,
and underlying Units A, B, D, F are shown. Most of the orientations of pebbles indicate flow direction perpendicular
to the trench wall. ¢) Unit F, which is similar to the Yuigahama Dune Deposit shows flame structure stretching through
Unit I and other units of the event deposit. d) Orientations of the shell and kawarake (ancient eathenware) indicate flow
direction perpendicular to the trench wall. High angle contact between the event deposit (Unit J and I) and the
Yuigahama Dune Deposit is also shown.
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Table 1 Shellfish occurrence from the event deposits and the Yuigahama Sand Dune deposits.

Habitat* 4 Taxa Abundance™
Event Sand Dune
Rock reef A= Batillus cornutus c -
T O—HE Nordotis sp. f -
V¥ Notirus mitis f -
ATTA Lunella coronatus coreensis - f
Coral reef a4 Turbo marmoratus f -
Coastal sandy = /I/]“\‘/X THA Saccella gordonis f -
bottom '}“i‘/ :f TiA Latona cuneata f -
YT A Macoma sectior f -
v A Dosinorbis bilunulatus f -
X7 Gomphina veneriformis f -
Favkrn<sl Meretrix lamarckii c f
IFR=F Anisocorbula venusta f -
A Babylonia japonica - f
Inner bay sandy XD / a7HY Veremolpa micra va -
bottom ’ \?7 U ‘ Meretrix lusoria c -
ARFA = Umbonium cf. moniliferum c £
ARTI=F Batillaria zonalis f -
Y ARTIA Glossaulax didyma f f
Sea-grass bed VAN E Ly Assiminea lutea japonica f -
NN Diffalaba picta c -
B IR Alvania concinna f -
AXAINTI TR Diala varia f -
Estuarine Yvho R Corbicula japonica a f
Freshwater HV=F Semisulcospira libertina c -
Terrestrial = e Euhadra quaesita c c
AV~ A~A Euhadra cf. peliomphala f -

*Matsushima (1984). **Abundance in the event deposit and the underlying Yuigahama Sand Dune Deposit. Degree of abundance
is; f, few(1-2); ¢, common(3-5); a, abundant(6-10); va, very abundant(11=<).
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Table 2 Diatom occurrence from the event deposit.

S.T.*

Species

L.F.**

—

Freshwater

Achnanthidium minutissimum (Kiitzing) Czarnecki
Amphora copulata (Kiitzing) Schoeman et R. E. M. Archibald
Amphora montana Krasske

Amphora pediculus (Kiitzing) Grunow

Caloneis bacillum (Grunow) Cleve

Cocconeis placentula Ehrenberg

Cymbella turgidula Grunow in A. Schmidt et al
Diadesmis contenta (Grunow in Van Heurck) D. G. Mann
Encyonema minutum (Hilse) D. G. Mann

Epithemia adnata (Kiitzing) Brébisson

Eunotia sp.1

Geissleria decussis (Dstrup) Lange-Bertalot et Metzeltin
Gomphonema truncatum Ehrenberg

Gomphonema parvulum (Kiitzing) Kiitzing

Hantzschia amphioxys (Ehrenberg) Grunow

Luticola mutica (Kiitzing) D. G. Mann

Melosira varians C. Agardh

Navicula tripunctata (O. F. Miiller) Bory

Navicula viridula (Kiitzing) Ehrenberg

Nitzschia palea (Kiitzing) W. Smith

Pinnularia borealis Ehrenberg

Pinnularia viridis (Nitzsch) Ehrenberg

Pinnularia sp.1

Planothidium lanceolatum (Brébisson) Lange-Bertalot
Reimeria sinuata (Gregory) Kociolek et Stoermer
Staurosira construens Ehrenberg

Staurosirella pinnata (Ehrenberg) D. M. Williams et Round
Ulnaria ulna (Nitzsch) Compere
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Brackish

Bacillaria paxillifer (O. F. Miiller) Hendey
Gyrosigma scalproides (Rabenhorst) Cleve
Navicula cryptotenella Lange-Bertalot
Navicula digitoradiata (Gregory) Ralfs
Navicula gregaria Donkin

Navicula salinarum Grunow

Nitzschia nana Grunow

Nitzschia scalpelliformis Grunow

Nitzschia sp.1

Rhopalodia gibba (Ehrenberg) O. Miiller
Rhopalodia gibberula (Ehrenberg) O. Miiller
Sellaphora pupula (Kiitzing) Mereschkovsky
Surirella sp.1

Tryblionella apiculata Gregory

Tryblionella levidensis W. Smith
Tryblionella plana (W. Smith) Pelletan
Tryblionella salinarum (Grunow) Pelletan
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Marine

Actinoptychus senarius (Ehrenberg) Ehrenberg

Amphora arenicola Grunow

Anomoeoneis sphaerophora f. costata (Kiitzing) A.-M. Schmid
Caloneis brevis (Gregory) Cleve

Catenula adhaerens (Mereschkowsky) Mereschkowsky
Cocconeis pseudomarginata Gregory

Cocconeis scutellum Ehrenberg

Diploneis decipiens A. Cleve

Diploneis smithii (Brébisson) Cleve

Fallacia pygmaea (Kiitzing) A. J. Stickle et D. G. Mann
Gomphonemopsis exigua (Kiitzing) L. K. Medlin
Hippodonta linearis (Qstrup) Lange-Bertalot

Hyalodiscus sp.1

Opephora sp.1

Paralia sulcata (Ehrenberg) Cleve

Planothidium delicatulum (Kiitzing) Round et Bukhtiyarova
Tabularia fasciculata (C. Agardh) D. M. Williams et Round
resting spores of Chaetoceros

Thalassionema nitzschioides (Grunow) Van Heurck
Thalassiosira spp.
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—

TOTAL

156

155

197

184

187

206

WL B — — N 0 —
W oW

S}

199

*S.T. = salinity tolerance (Chiba and Sawai, 2014); **L.F. =Life Form
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Table 3 Foraminifera occurrence from the event deposit and the Yuigahama Sand Dune deposit.

Sampling points

Taxa Habitat*

a b c d e f g h i jEr o kE*
Acervulina inhaerens rock reef 1
Cymbaloporetta squammosa rock reef > coastal sand bottom 1
Elphidium crispum rock reef > coastal sand bottom 52 62 63 23 1 9 2 21 25 17
Elphidium depressulum rock reef > coastal sand bottom 7 5 2 4 2 1
Grabratella australensis rock reef > coastal sand bottom 1 1
Pararotalia nipponica rock reef >coastal sand bottom 1 2 2 1 123 139
Cibicides refulgens/lobatulus rock reef > coastal 120 141 113 64 1 6 51 61 30
Rosalina bradyi rock reef > coastal 4 6 10 2 2 5 3
Hanzawaia nipponica coastal sand bottom 3 2
Pseudorotalia gaimardii coastal sand bottom 8 4 2 2
Textularia grammen coastal sand bottom 2
Quinqueloculina agglutinans common in coastal sand bottom 2
Quinqueloculina akneriana common in coastal sand bottom 1 7 6
Quinqueloculina seminula common in coastal sand bottom 5
Quinqueloculina spp. common in coastal sand bottom 1 3 1 1 6 1
Heterolepa dutemplei coastal 3 1
Ammonia ketienziensis coastal 3 9 4 4 4
Murrayinella minuta coastal 1
Pseudononion japonicum coastal > brackish 1 1
Reussella aculeata coastal > brackish 1
Ammonia beccarii brackish > coastal 5 2 1 3 3
Lenticulina sp. bathybic 1
Polymorphina sp. bathybic 1 1
Poroeponides cribrorepandus bathybic 1
Sigmoidella kagaensis bathybic
Brizalina karreriana bathybic (fossil?) 1 2 2
Nodosaria sp. fossil, bathybic 2 1
Bulimina striata fossil, bathybic 1 1 2

Upvigerina akitaensis

fossil, bathybic

*Nomura (1997). “>” indicating principal and subordinate habitats.

**j and k are samples of Yuigahama Sand Dune deposit while others are those of the event deposit (Fig. 3).

MRS, 2D EALOA R MHERMIZ OV T, IRIA

TRtk 9%.

ARURNHEFEM D AL, BLERER LTV,

TR TEX 20em FEEOWNE STV, Zomw)E
TR GG LT JHL TRONDTRIS &2 D

5 AR TIITREDJE L5,

D AL, BEFEMREDT VX 25 g )
bole. ZORIZIIA HEROIEDE, TTARLL Ik
R A omoT-. ZoRix, HIRLIEZHEIIINIED
DN TOOICHRIESNT-EEYOMEEE 25
RS EE(2015)], KRG TIEIZDEE TV
XJFENE ST LT 5. BRI OFERILZOfFHE
THEE 5.3m OFEIBHY, TUFEO Ll o
EHNCIE I TEDEE 2D,

§5. AU NAETRY D HUE FEHR
AR NERE B AR FR N DD = MT
SITHZENHKS. ZZTIE, FALEYD AS T D 10

2=y N4 Uiz (Fig. 4). SAHLIAMNZ, R TRt
DO HZEb =y My O REHEL 7 ~7- (Fig.  4;
Fig. 5). AUMNEREMIZ 2=y AZ RS EFEARIIC
VNREUDRS @GR, s & e 6 THIVE X
FFChoTz. KO BB THD FALOR - HEFE
Mt _5k, AXUNEREIIOCIEE Th TS
EEMERDHY, i EHEFREY LD L, SiCREEH|
LB B 1T, BEm LR CORL 7230 F
DEERLL 7223 o7=. LUT, %% D=y MIOWTR
~5.

2=vhAlE, TR VNEUDARIRD, FA733
phi Biif& DA K RIEAR R 256705, W O
WL, BT ECTW EAE 2T 5. A
1%, ABTRIEELTEY, BAREITN 10wt%, i
Wk O IEIR A = HRbE A > A P04 T,
ZDIENRENESE I N E ED.

Z DD = NIFEARINZ TV NEED IS B2
5.
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. L i shown in Fig. 1 (depth = 200-205 cm;
— —_— 0 elevation = 1.94-1.89 m).
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Table 4 Ostracoda occurrence from the event deposits and the Yuigahama Sand Dune deposit.
. Sampling points
Habitat Taxa a b c ; i* o+
Freshwater Dolerocypris ikeyai Smith & Kamiya, 2006 1
Heterocypris incogruens (Ramdohr, 1808) 2 19 25 11
Ilyocypris sp. 2 1
Physocypria nipponica Okubo, 1990 2
Rock reef /  Auwrila corniculata Okubo, 1980 1 1 1
calcareous algae  Aurila hataii Ishizaki, 1968 1 1 1
Aurila tosaensis Ishizaki, 1968 1 3
Cythere omotenipponica Hanai, 1959 1 1
Xestoleberis hanaii Ishizaki, 1968 1
Sea-grass bed Loxoconcha japonica Ishizaki, 1968 1
Loxoconcha zamia Ishizaki, 1968 1
Mutilus assimilus (Kajiyama, 1913) 1 1
Sandy bottom Pontocythere subjaponica (Hanai, 1959) 1 2
Spinileberis quadriaculeata (Brady, 1880) 1
Total 4 26 33 16 3 1

*j and k are samples of Yuigahama Sand Dune deposit while others are those of the event deposit (Fig. 3).
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DI, W ORI E DI THRE L 72000
ICEDETHD. 2=vh A L=y FBIFERE 2.75m
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2=yh D=y B BIOC ZE, BLIARD
EER.

2=y hEX-4o FREDEAZ V&S I, TADOL=

177

v D ZRETDHINCARESIED. Floa=vIE
(ZIXRD FEHERE 2 D HE VD K IR D& D 5.

o=y F 30 EHERE W 2/ Ll L, %75 G,
H, | &=y fib HEREY 2D He £ T E
THEEE G FW, hEERETHETHD. BHDT
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AT 2 INBED IR EER 7y 35 . £, Ik BN G
FDH. =y NOARIT X T i e HEREY) |28
T L0, W EHEREW 21TEL AL RO LN T, 1) i
M UVCEESETHE2ANE . £ 05ERITL
BALOLENITREW 50 ELLEOREEZ/. 2
DZEMBa =y NI H T b HEFEY 2 B DA A
THEREL 72 DEE 2 HA.

2=y b JIE - OA XU NMEEY O i b A7
D, FALO =y NERELSTE. FALIZITEEN
2EEND.

o=y, REEEETHIENREL,
B2 SR IR A R T AR A R N &R ol —
5, IWARMIZBRSCE ENDEWEY, EWiTa=
YRAZFBRWTHELIL TWAIZ, 2=y RATREDD
NHEALFECHDOE BN A IO 2= T
BRSNS, ZZC, ZZTIHEA U MEREY 2K % —
DDARUMNZ LS TAUTZHEREM L UE L T
HHHZEIZLTZ.

§6. BRI ORR
6.1 B EY

b HERE 2 01%, B iEMEL T 13 HhhdEH4
PN ESNDRBEEZ D L2 THH b HIT )
D& 14 RIS ES D FIBBED O 723
RSN

AR EREY) IR IS E S LD S5 D)
OO R EFHEUZ L ESNDERET 1 D2 A S 7=3,
TP LI OBIIL R oD oz, TR END
Z 16 AL LI Il ESND b BT O
DS L7 [HETE2(2012)].

6.2 Rfbm

BIAIL, AU MER TR BHSL 208, TAL
O W T R HERE P ICH B END. T TR
DIV HEAIL 32 Fib o722, 9B A BEREE SRR
26 fEDOY AN Table 1 IZRLT-.

E&Eﬁﬁ%ﬁ#@20:@i, E&euvﬂf“’\?/r"\?/f(Euhadra
quaesita) &, #5 T DI A Y~ A~ A (Euhadra cf.
peliomphala)\ N >7- e BTN X, EFREG L.
— T B BT PERR I T L R DO VS, i
THEREW 2\ ZPE T DD I TR - BRI T & A L I
<, BLHIME TH D ATREMED =V .

ARUNEREWGIE, 30 FERFEHLE. 2o
CAEBRENSHNR 26 FRICIHEH 75L&, ZOHEFEY)
DNETEMETRE, 10 R ERE, WIS ISHE, WA R
T ORE, BOIRE, WOKARE, MAFE SRR RIE
(EDHBEAMEZ IZE A TOLIENDND.

B RSN FEITY~ NP X(Corbicula japonica)%
bR, 2 CHBTEOHA OWRE, )11, Fik T4 R
L CWD[[HI3E(1986) ; K HL(1986)]. ZDIiFED>, VARC
LB DR T- AR NHEFE DYy A

(Turbo marmarotus) D 21> L7=. 2T,
TR OWHEZEIRE L 72b O Tl FittDHa T
BREMAN TICHWATZDIZBAINTEH DN, IRAL
TbDEBEZBNS. S BIOFRMIEHLIGLH N TIED
RonsYay iAo fE#H L.

6.3 EE

AR NERE DG (a — 1) B THOBEMLIZN,
H LTI B HEREY) (j B3N k) D BIEPE 232>
o7z(Table 2). FEHUT-EBTAERERORF D, R
SYOKAERE, VUKATE, W AEREIZ SN[ THEE
2(2011)]). ZNENEIEAFENSEH L2, WA
Tl D A FF RS PE H LT A XU NERE O L O JE
B W THIRKAEFIE S L, FFIT Geissleria
decussis, Cocconeis placentula, Cymbella turgidula,
Ulnaria ulna D& 5 U7T-—J5, AR, VROKAERD
DI METANE—E L T, RKAETRE S AR I3 E
HEBAMES, BENLFEDOT L LPEDE .

6.4 HFLHR

ARUNAEREY OFREL g ZBR< 10 JEHEND 29 Fil
PPEHILTZ (Table 3) . 2RO BBRELIE, RS
WEVERE, 70 e MR e~ 1R R0 B AR, 10 0 iR
~IR VR, TR SRRV E SR, 1RV, TR R TE~IR
AKIMERE, [ (2), TRIEIEREEIEH IC SR TH
5.

Cibicides refulgens /lobatulus, Elphidium crispum,
Pararotalia nipponica 1%, W7 Wbk FEatE~n+
WHEEICAERL TWL K2 THDHAS, ML
) mHEREY) ClI o 3fEL Z<PEH L. — 7,
AR NEFEY D DIL AT 2FR T Ee T ) mHEFE D)
ERICLKEPEELT=H DD, P nipponica DFE NV 727
-7,

PEHERD V72N Lenticulina sp., Polymorphin sp.,
Poroeponides cribrorepandus, Singmoidella kagaensis
R ENL TR R YERECTHY, Brizalina karreriana,
Nodosaria sp., Bulimina striata, Uvigerina akitaensis
TR AR O BB CHLEFE LMt 78 IcE En T
B (LEEIEA,1987), ZhHDHIENDH R L7 &)
Wrsins.

VRKIBUZHURL /72 Ammonia beccarii VX, B EET T
W FEHER LA NER OFEL ¢ TEEDNIEH
L7cIiZE o7z,

AN NHERE ) LD P HERE ) T RE I LT A FL R
DL, REHOLCEWRL T,

6.5 SriE

ARUNHEFEID d, e, f, g, h THEHAMER TER
INoTEH, TNLISDO6JFHENLPEEH LT (Table 4) .
ARCNHERIE a JETELISN CHIKAFE D Hetero-
cypris incongruens 7% 80%LL % 56D DT T o
<. — 07, MR YR T 2 DD
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™ 4 fEARD Aurila corniculata, Aurila hataii, Loxo-
concha zamia, Mutilus assimilus =R HL72. ZiHi
WG B RE T o 7 [Ishizaki(1968)]. Hi AT it
W HEREW) DT MR AFELMFT T 5720, j 8B
KO k (ZxHET DR ENDLER I L7009 5 B BE I T
B AEHL, 5507 91 fE{AK (Table 5) ZfifHTL
7ebZAh, BUAERT, —HEREEZL TDHILL,
Bt 7 J 1 7 ¥5[Overpeck et al.(1985); H H1iE 2>
(2012)1% F = RHTC, K 52m OFEEICH L
— BT HENDIST.

x5 HEAEDEEBEDICSTINBRIEEORE
FRATHER

Table 5 Re-analysis result of ostracoda occurrence from
the Yuigahama Sand Dune deposits.

Taxa Total

Aurila corniculata Okubo, 1980 23
Aurila imotoi Ishizaki, 1968 5
Aurila hataii ishizaki, 1968 10
Aurila tosaensis Ishizaki, 1968 3
Callistocythere alata (Hanai, 1957) 0
Coquimba poga (Hu, 1986) 1
Cythere omotenipponica Hanai, 1959 10
Ishizakiella miurensis (Hanai, 1957) 0
Loxoconcha japonica Ishizaki, 1968 1
loxoconcha zamia Ishizaki, 1968 0
Mutilus assimilus (Kajiyama, 1913) 2
Neonesidea oligodentata (Kajiyama, 1913) 7
Pistocythereis bradyformis (Ishizaki, 1968) 1
Pontocythere subjaponica (Hanai, 1959) 1
Pseudoaurila japonica (Ishizaki, 1968) 7
Robustoaurila ishizakii (Okubo, 1980) 2
Robustoaurila kianohybridus 1
Schizocythere kishinouyei (Kajiyama, 1913) 12
Spinileberis quadriaculeata (Brady, 1880) 0
Trachyleberis scabrocuneata (Brady, 1880) 0
Xestoleberis hanaii Ishizaki, 1968 5
Total 91

6.6 BB A

BRA AR MEREY D=k A TREIZIRDD
=R, ZOMO 2=y THLOTNITRO LT,
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LLE OB E R 7 771 I0T H - 87 (2003) DA
A R RNER o7z, 70k, EARIEN(2013)
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fgE, TVAIVEA, fREA, BTEA, A4,
HER, ARANEENDLEREL WD, AHFSE
TIXRBRO R FF OB A 2 iR CE o T,

6.7 B 7 1Atk

AR NHEFEY) OB, 1FEAE D EEIKE TV
AT, b IBAENE, mEaE AT A AR
WEEND. BERFPEEAR Lo 36 HOEL, M
KDY 50%, /INEPRDY 25%, BRIRDY 22%, BRIRAY 1%
Th-o7-.
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B DR AR s LT e KB i OBAL 5 )1k
LR T AT, B ISR I T2 D
NENZENHERTED. ZomEL, i EOMER
MEEAT D07, A MEREI I V3 RS- FEHE
BRa D18 O, £330 B o E1T 71
W — B LT D, FT, e R I O R 7 1R
ZALEAEOLD LM EOLDIZ/FHEL, FLv
F Wi ECONMMERTE, 2=y MEERE &+
DICEEMZOS O ERT S (Fig. 4) . ZOZ&IT,
FPE, T7bbBEDRINEZR ET 58570l
0, AN DTSN Z R T 5.

6.8 KL 53 AT <RI F-RELAR

K 3B OFE R (Fig. 6), oW LIZIFEAE DR
BEC 3¢ fHTIZE—RRHLZEN -1, BT,
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Y,

ZLOREVTE—RZ2T 3o KL - IZ OV THLARE
ARIZEZANFEAE ORI TG N EE R
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i (Fig. 7).

7ok, EARIFD (2013) 1%, AU NEREY) T O
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o5 VAVIRSSY
6.9 FERHPE
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BrOwE EAEOMeR /3 4% Fig. 8 (T~ d. /odTLiz
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Table 6 '*C dating of the event deposit and underlying Yuigahama Sand Dune deposit.

Conventional '“C age

ID sample Habitat analysis code 813C (%o) (ytBP; £10)
B-01 %;fg of j‘;’"i“”lc"”’”" libertine Fresh water  Beta326634  -11.7%0.2 126030
B-02 Shell of snail (=A~-A1)T Terrestrial Beta-326635 -9.1+0.2 460+30
B0y (oL Qf Smbontum moniliferum Marine Beta-326636  -3.6£0.2 1200430
B-04  Shell of Meretrix lusoria(/~~7")) Marine Beta-326637 -0.9+0.2 1120430
B-05 Shell of snail (=A~-) Terrestrial Beta-326638 -9.9+0.2 370430
B-06 S}}:E;fﬁgoﬁ)ic)”laf aponica Brackish Beta-326639 55402 1890430
B-07 Shell of snail Terrestrial Beta-326640 -8.7+0.2 660+30
B-08 %ljfg of 7‘3‘3’""“”1“"‘1’”“ libertina Fresh water  Beta-326641 -10.840.2 109030
B-13 Ostracoda* Fresh water Beta-340871 NA** 5504+30%*
1-01 Charred wood Terrestrial IAAA-112793 -23.43+£0.42 9170+40
1-02 Charred wood Terrestrial IAAA-112809 -25.33+0.62 70+£20
1-03 Charred wood Terrestrial IAAA-113297 -26.79+0.33 70+£20
1-04 Charred wood Terrestrial IAAA-113298 -28.48+0.40 100420
P-01%  Charred twig of Pinus subgen. Pinus  Terrestrial PLD-20485 -27.04+0.14 120£20
P-02%  Shell of snailf Terrestrial PLD-20486 -11.33+0.11 35020

* Heterocypris incogruens of the samples b (5.5mg), ¢ (1.3mg) and i (5.1mg).

available.

**#13C correction is not applied due to the small amount of sample

§ Pareo lab AMS dating group and others (2015). +Samples from Yuigahama Sand Dune deposit.

§7. BE
71 ARV NHEFREW G R T DRI T DFRTR
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2, BHEEETIC—EDORHINENTNLHI L%
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ARUNEFREDT S NN AR DR D3 Z LB E
LONPFETHD. VIV AR ORERA K&ES
DRICEEENOHEE T 5E, KO ELE REZIT
To Ml A B PR & T D AT REE S m V. A U NHEFR )
HONTE RGIRAKERLD  Heterocypris incongruens
PAEGRL, o0 BT E WM, KRR E DK

FEAEE N, ZELIZJEIKEI LD [Rossi  and
Menozzi(1993);Rossi et al.(2011)]. A DOUTEED
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Fig. 7 Components of 3¢ sized grains of the sand samples obtained in this study. Sample codes are same as in Fig. 6.
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Fig. 8. Summary of C dating result of fossils and charcoals in the event deposit and the underlying Yuigahama Sand

Dune Deposit.
figure was made using OxCal (Bronk Ramsey, 2009).

See also Fig.3 and Table 6 for detailed information on the sampling position and dating result. This
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was made using OxCal [Bronk Ramsey (2009)].
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