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The foraminifera assemblages in tsunami sediments on Ishigaki Island, southwester
Japan
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Foraminifera, single celled protists, are widely applied to paleoenvironmental, paleooceanic, stratigraphic and sedimentolog
ical investigations due to their abundant populations. Moreover, they are sensitive to living environment and have high preser
vation potential within the sediments (Mamo et. al, 2009). Although foraminifera assemblage analysis is remarkable tools for
geoscience researchers to understand the variation of paleoenvironment, however, the use of foraminifera assemblage has
been developed well in palotsunami research. Up to the present, not only investigation methods but also analytic procedures ha
not been established.

In 1771, a destructive tsunami struck Ishigaki Island, southwestern Japan, with the maximum run-up height of 30 meters tc
cause about 9000 fatalities (half populations of Ishigaki Island), and the mortality rates of 25 villages on the eastern and souther
coasts reached 10- 90%. For the mechanism of this tsunami, Nakamura (2009) proposed the source should be a large subduct
thrust earthquake that occurred near Ryukyu trench axis, while Goto et al. (2010) suggested a model of extensive submarir
landslides triggered by an intra-plate earthquake. Furthermore, Ando et al. (2015) identified four tsunami evens from tsunan
sediments for the last 2000-2500 years.

In this study, we tried to identify tsunami events based on foraminifera assemblage in soil deposits. In order to approact
this aim, we analyzed forty-seven soil samples obtained from five excavation sites on both eastern and western coasts in th
island. A total of 117 foraminifera species from 36 genus were recognized through our analysis. Subsequently, we classifie
all foraminifera tests into three clusters based on the result of Hatta and Ujiie (1992): shallow-water foramicifems),(
inter-mediate depth foraminifera (15m to 50m) and deep-water foraminifes@rQ). After this procedure, we took the ratio
of individual numbers in deep-water + inter mediate-depth to total amount for each soil sample. This analysis yields that sam
ples with high ratios £0.2) were identified as tsunami deposits, conversely those with low ratied %) as beach sand or
terrigenous sediments. This suggests that foraminifera assemblage analysis can provide significant tool to identify paleotsunat
deposits from other sedimentary processes. Our analysis of foraminifera assemblages provides at least three tsunami events
1771, AD 1000 to 1300, and BC 300 to 600 that struck Ishigaki Island.
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Evaluating the magnitude of late Holocene mega-tsunamis on Ishigaki Island based on a
analysis of molluscan assemblages
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Paleo environment changes and tsunami deposits in Susami city, Wakayama prefectu

during the Holocene
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Trench and coring survey of the tsunami deposits in the coastal area along the Wakas
Bay, Takahama, Fukui Prefecture.
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Event deposits discovered on the mouth area of Arakawa River, Niigata, Japan
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Along the northern part of the Japan Trench, the subduction of the Pacific plate under the North American plate has frequentl
generated tsunamigenic-earthquakes up to "M 8.0. In contrast, the middle and southern parts of the Japan Trench were conside
relatively inactive until the 2011 Tohoku-oki (M 9.0) event generated one of the largest tsunamis in recorded history. Geologic
evidence from the Sendai plain revealed an event in A.D. 869 that could have forecast the severity of the Tohoku-oki tsunam
in 2011. Seismic models indicate that the Tohoku-oki earthquake may have transferred stress southwards down the fault to t
potentially locked southern segment of the Japan Trench (Simons et al., 2011 Nature). This scenario could produce an earthqua
in the near future that would be comparable in magnitude to the Tohoku-oki event. Reconstructing the history of individual great
earthquakes and accompanying tsunamis from the coastal zone adjacent to the southern trench provides an assessment of
seismic hazard for several metropolitan areas.

We have found two anomalous marine sand layers preserved in low-energy freshwater environments where they would nc
normally occur (i.e., present day rice paddies). The medium to coarse sand layers range in thickness from 3-10 cm, are interc
lated with muddy peat, and the two upper layers can be traced 3.8 km inland and “5 km along the present Kujukuri coastline nes
Sanmu City. The sand layers have features consistent with tsunami deposits found elsewhere, such as a distinct erosional ba
marine geochemical signature, offshore foraminifera, rip-up clasts, normal grading, and a mud drape. Preliminary radiocarbo
dating of seeds, charcoal and insect cuticles constrain the age of the upper sand to A.D. 1613 ? 1651. Possible candidates for
upper sand are the Genroku tsunami of A.D. 1703 and the Empo tsunami of A.D. 1677. The age of the bottom sand is A.D. 97.
? 1047, an age that coincides with an 11th century gap in the historical record.

F—17— K: Japan Trench, Tsunami deposit, Kujukuri
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Was the 2011 Tohoku tsunami once-a-millennium disaster in the Sendai Plain?
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Highly precise radiocarbon dating of tsunami deposits
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FCHoTE (e ARTLFRAEE) & EFERIEOETIC X 2 MERENEZ BN,

AWFFETIE, HE FORREICEHZ Uiz, fRRZFERMERFNS VAR E LT, HREER OH#IAN s
JAURTR R B OEBEERTOAEYI TR SN TWE T ENHLNTH S T &, JRROHERIZERNTH O . HIE
FIANOERET > 7)) 2 FIC & o TEFRMRRE DY A TNV F 2 TIMTA B0 REEN D 5 Z e N ZDOHMNTH 5,

Al 2 R BENE K B BHERY O TR R AEAUE O ks EE RIS DV TR BRIR EATH O m s O B L >
AR A2 IR Uz HERRRRICIE T 28 15m OGREM kL > FIcBW T, HHERYIE R/ F5mic 1m EkEoO
YTV T T, mESANCE, EEERYIE FO 1 mo#iky > 7)) > 72170, Z4%2 5mm7iu L 20mmaIE
WICEHEGRBRTAT A AL, GfHGE 1C ot 217> Teo KT mEs & U HE ST A2 NV N0 E ) fRREME PR 24
FARPED 5 HEHERY) O ks EAERPUE 2k e T ORERICDOV TGS %o

F—T— B BEHPEBREEAE, HEHER), eI, v 1 Ty F 27, Il a0 i
Keywords: radiocarbon dating, tsunami deposit, peat, wiggle matching, 14C, AMS
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ISHBIC 51 % B2 T 4 & CREREUR D B W7 N HERI O 22 R 28 b |
Spatial variation of sediment observed by reflecting surface and columnar core at Hirotz
bay

B EBFE D IRA R O ORHEE L R RE SO T kR s =Rk 2
YOKOYAMA, Yuka'* ;: SAKAMOTO, Izumi' ; YAGI, Masatoshi ; INOUE, Tomohitd ; IIJIMA, Satsuki ;
NEMOTO, Kenji1 : FUJIMAKI, Mikio 2

U BRGERSAMETE AT, 2 Y0 A A )

ISchool of marine science and technology, Tokai Univers®pR

FIRHCIE. ZOREIENA NV SR R A S ki, B LW FEic i THERET % 2 EAVAIS 1
T3, FEETIE, BEOEIIC K 5 FHERY) (FIEHERY)) Z%iE L. Z ORI FE T 2 #EE 5 5 il DBk A 7%
il TTiHb TV % (Minoura and Nakaya,199E ),

MBI e Ha D, DG THA T WS NTED, BENSHEICES  TOZDOERB X UCHROERED
ANV 2R EXD R L TWARREMENE Z DN DM, M (FRCIRRE) TIREEIC K 2 17 XY MY Oz IE
EAEITODNTEDLT, ZTORERIHF OHHBEINTOVERY,, AFRTIE., A TEFERE T THA S THRE U fo R E
FEWIEE & HUERE RIS K D . SHB X UOHICET 2RI OV TG T %,

FEIRHEREYDRRNE. 20124Eh0 5 2014413 T, B DIKIER 8730 m(26Hli57) THRELL 72, adkHIEMic kv, |
b S VB HERY) CHERR X N EJTRIB L TR 1 5N % 201 VE B IEHEREY) O 2= v b 1L R, Ul) BX U FAiORE
HEREWD (LR, U2) THER S N5, U2 28Rl 5 X L, OU2-1 @ i 23 rE C 0., Ou2-T © AL
MFEET B, OU2-T 1 K AZWRMEC DIEE. OU2-IV @ FERICHEZA ST 2RMEC O EE. OU2-V @ BEERIC
BRI 2 Z VeI C O PfE, OU2-VI @ JBE & X Ulze £z, U2-1HEBELIZ A (2014)1C K - TR & 13575
BEEBENHERINTED., BEDANY MRy b EHEREI NS,

Mg RO & O RN RS (RL: I EALICH BN, b LIS T 2 MM E AT RESH, (1)R2:
BRI U, T RUIC K > THIRIE N A ST, (VNR3: IAEIC M E NS KH. (Z)R4: R5D_EALIC
fi. (F)RS5: FHICEH A ZA L, RIS T 2 K90, (N)R6 . FICHEHAEZ RS R & [ARRICLHIPHIC
AT BT, (M)R7 D R6 FOLCIKIEER 16 mAiE B d 2R HEHIC X L, ZO0 Rz, RIBXT
R6XILIKIC AT 2 A, R2-R7IGMPAICHID - Tk LIRS 2 WD RS N5,

HifE A RO R & SHIREE AL L, BATO® =y bOSHiZRD S & ULIZIENEBIC 04T 20, U2 130
TREHOI=y FOHAEDERRENS D, MEICID > THOMT L=y AL, K28 mMTIZULDT
STMLC U W fid Bic e EX 5,

INHDIZ Y FRABRUAMIE. ENICBT 2HEYI O — 7 OFiE) X 71 = X L ORI SN BRI O b2 5
Z5ET, BEETHS EEDNS,

F—U— R ARHERY), —PEnF
Keywords: Tsunami deposit, Sanriku coast
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Hydraullc experiment and numerical modeling on tsunami deposit aiming tsunami source
estimation

i e
TAKAHASHI, Tomoyuki'*

U BAPRC AL R A
LFaculty of Safety Science, Kansai University

FRANRIBIEIC B S % & K E AP ELNUC & O KB ORI L1zl et 5. Th b OWBEHEFE
YioofIER, fiEkoiye, FEBFTOTUKOPAZER EOMHDRIN 755728, FallciHlid 5 2 EAFK ERETHD, C
D& GBS ZHHTE 2EET VRO ENT VS, TI T, KEERLHHGRENZEIThN, ChbDT—X
ZINC LT, HNIC KB BEIZHETESBIEET VORI NTVS. EL, INSOHERKHTRET S
7e®, TEROWEEICEIT 2RI HEHZK L TV A IREZEEL TiIrbNTE . 4505, RBKTORKICES
WEE & Z USRS HIPZ(EOBBUCEZNENNTE /2. —J7, BHRIC K O EIRE N 7orbiERE EomliE T Eti R
2R L, CNEORPHEREYI 2T 2 2 2ick D, ERERICET 2 BELZERMEONTVS. £CT T, ®ET
T OMBENCEIT Z2/KBEERMTHONE XS ICE>THD, BIHE TV RIS 2B ThN T3S

BEOBAEE 7V, HREED S, SWHaRE, HTOMBHE TZAN—LT05S. o7, h%ﬁ)%%TJbb‘Ef
ABNNE, I K SiEEOZ L ZRHEid 5 C EWARETH B, BIAE, Bikdes & OmMziRiEY Z2H 9
2/ & O R TIIBUIARLZEZE T T 0D, 2mi& 2 W T A BB DR ENRE L NIV TELE L
TERBENTVD. KoT, HH LIS BESAOR O & R OIL I E T2 BEE T VIBHRTES L5
WEUE, BRI O 0D SR Z R d 5 C L B ATREIC /R % LR E N 5.

COXIBAEREZHEAT, FIRIKIETHNM S N T S 7HIIC K 2 ENCEE 9 2 /KFIFER & T2 BT REE
ENTBIEET NV ZHWIT 5. £7e, BUAE TV OEEGM FIANOHRZ Bis U CEREE N TV B RE | TOKIERZ
T B, KIS, FHHENOEHGIZHET LEND, BIEE T VOBUIRE SEZ IS 5. RIRIC, HEHERYI D
5 IR 2 HEE I B EAMCP L TEST 5.

F—U— B B8 b, RS, Imied, vRilEd, g2, Wit
Keywords: tsunami run-up, sediment transport, bed load, suspended load, topography change, inverse analysis
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