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Monitoring of seismic activity around the source region of the Tohoku- ok| earthquake by

ocean bottom seismometers
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The 2011 off the Pacific coast of Tohoku earthquake occurred at the plate boundary between the Pacific plate and the landwa
plate on March 11, 2011, and many aftershocks followed the mainshock. To obtain a precise aftershock distribution is importan
for understanding of mechanism of the earthquake generation. In order to study the aftershock activity of this event, we carrie
out extensive sea floor aftershock observation using more than 100 ocean bottom seismometers (OBSSs) just after the mainsho
Four days after the mainshock, we started to deploy seventy-two OBSs in the source region. Consequently, we observed tl
aftershocks at 121 sites including the pre-installed OBS sites in total (1st term). The observation area covered the source regic
of the mainshock with OBS interval of 25 km. Some OBSs were recovered in late April and deployment of OBSs to the same
position were carried out (2nd term). In June, almost of the deployed OBS were recovered and we concentrated observatiot
with OBSs in off-Miyagi and off-Boso regions (3rd term). Observations in both areas were terminated in September 2011. There
is a possibility that spatial and temporal changes of seismic activity occur due to the recovery process of plate coupling. To detec
spatiotemporal changes of the seismic activity, we deployed 40 long-term OBSs (LT-OBSs), which have observation duration o
one year, in the whole source region, and started monitoring of seismic activities in the source region (4th term). In April 2012,
other 40 LT-OBSs were deployed in the southernmost source region to increase spatial density of the network. In October an
November 2012, all the LT-OBSs on seafloor were recovered, and spatial high dense network by using 40 LT-OBSs was deploye
with OBS interval of approximately 20 km in the off-Fukushima region (5th term) in November 2012. After one-year seafloor
observation, the network off Fukushima was retrieved. In September 2013, we deployed 30 LT-OBSs in off-Miyagi and off-lwate
regions to monitor seismic activity (6th term). These LT-OBSs were successfully recovered in October in 2014, and we continue
seafloor seismic observation in the off-Miyagi region with 18 sites from October 2014.

We selected events whose epicenter is located below the OBS network from the JMA earthquake catalog, and P and S-wa
arrival times were picked from the OBS data. Hypocenters were estimated by a maximum-likelihood estimation technique with
one dimensional velocity structures. Thickness of sedimentary layer, which changes at each OBS site was evaluated and t
estimated travel times by the location program were adjusted. From the observations in the 1st and 2nd terms, a precise afte
shock distribution for approximately three months were obtained. The aftershocks form a plane dipping landward in the whole
area. Comparing our results to velocity structures by marine seismic surveys, there is no aftershock along the plate bounda
in the region off Miyagi, where a large slip during the mainshock is estimated. A plate coupling in this region may change due
to occurrence of the mainshock. Activity of aftershocks within the landward plate above the source region is high and many
aftershocks within the landward plate have normal fault type or strike-slip type mechanism. Within the subducting oceanic plate
most of earthquakes has normal fault type or strike-slip type mechanism. Using hypocenter distribution by long-term observatiol
from the autumn 2011, we compare locations of the hypocenters with those of the aftershock just after the mainshock. In th
aftershock distribution, the low-seismicity region is recognized at the plate boundary in the off-Fukushima region. The long-term
observations show the seismicity is not low in the identical region. On the other hand, seismic activity along the plate boundary
in off-Miyagi region was still low until the end of the long-term observation carried out from 2011 to 2012.
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What long-term seafloor observations told us about the 2011 Tohoku-Oki Earthquake
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A number of important aspects of the 2011 Tohoku-Oki earthquake (Mw 9.0) were clarified by the seafloor observation above
the rupture area of the earthquake. The most important observations were the extraordinarily large coseismic displacement
putting strong constraint on the processes of the fault rupture and tsunami generation. Continuous monitoring of ground motio
using seismometers and pressure gauges clarified that gradual acceleration of the aseismic slip took place not only in the vicini
of the hypocenter of the eventual mainshock but also in the updip side of it. In addition, the seafloor instruments detected sever:
unexpected phenomena associated with the earthquake. One of the instruments was displaced by about 1 km and detected |z
pressure and temperature excursions beginning three hours after the mainshock occurrence. These observations gave a stt
evidence for the occurrence of tsunami-generated turbidity current in the area. Sediments trapped by the outer-shells of the
instruments also helped to identify the origin and path of the flow. Including these non-seismological/geodetic ones, pre- co- an
post-seismic observations are invaluable to characterize the massive and infrequent event and are still under careful inspectior

We continued seismological and geodetic observation after the earthquake to know postseismic activity. The obtained dat
indicate that the postseismic crustal deformation field show very complex spatial pattern as compared to those observed by tt
onshore network. The complexity is caused by large viscoelastic relaxation induced by the huge coseismic slip and makes
difficult to identify the elastic deformation associated with the afterslip along the megathrust, although it is the most important
information to understand the behavior of the fault. The situation requires us to enhance the abilities of seafloor monitoring tc
detect the slip activities on the fault. Detecting slow-slip transient slips is one of the solutions and we started an array of array:
observation including broad-band seismographs to detect and locate slow-slip events and low-frequency tremors, which can ha
pen in the transient process regaining interplate coupling. Another observation we started is direct-path acoustic ranging acro
the trench axis. Slip rate of the shallow fault can be measured by monitoring the change in distance between the benchmarks
the incoming and overrding plates.

Keywords: 2011 Tohoku-Oki Earthquake, ocean bottom seismology, seafloor geodesy, temperature monitoring
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What happened at the northern Japan Trench (around 39.5 N) during the 2011 Tohok

earthquake ?
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20114 BRI A EHHIEEIC DWW T, MBI - GPS: HHl A E D7 — 2 2 fli> TWifEw LD\ H5HDOET LA
B2 EEINTVE. TTFNVCK> TRAKITRDBERZOHEE () SHAOMERREEZ500, WIng siim
DOtHE 38 EAHEICHIEL TWa. —/T, IFICHBT OGS, 100 kmbIbOAFREEHTAE (b 39.5
%) T K Tdh-olz. Satake etal. (2013BSSA) &, MBE/KIERT « GPSIKIRET « G D/KAEH EICRIERE NI
EACDWT, IO DHOZEMARICTINA TREBZILEHEE T B4 23—V g VLT, ZO/REIE, HE (i
FaR) D HHK 3 RISHEHE DA TERATRD (RK69m MRAEL, ZNMEHELVICIEANmDh > TEfE LT &
ZRLIeZ e s, AFRIBFETHERO®EEIDRAICE SRR, WEMLL TENTRELEIND THS L L.

—77, HIEERMRNTIC K2 EWEEBIZRK 3BRETK T LTWA T D, HENLIALMNMT > IEIRKOILT
BENTHRAE U oRIAE, WiEES) cldauwnlgette H 5. Tappin et al. (2014, Marine Geologyd, 7 FIRINED
KERHBPORKIE, BEHMTROTHZEFRLTVS. HEOMFT T, HENS 1358%Ic, HARMEENRVOIL
% 39.5 I TEX 40 km, 1§## 20 kmiZ b7z o TIEX 2 km ORI A 100 mALE R (Hl#:) L, Zhick->TH
Bl U 72 ifg 9™ X O O#aikASIE 500 knd L1015

SO HAMEMI T, 18964 =Rt B ORIC & RER I RO DFE L. ZOBEOWIER FDd X
DEIF 10— 20 MAEE T, 2011FEDRFEENDIT R XD EESICKELRTARNODIEAMT TV, BB =REE & |’
e AT E DO BRIC W I AT N5 72 &35 &, WADT XD mOMIE 20 — 30 mIEZIC /A%, 20114ED =
DERKIND XDIZNEWVD, § 100FOMKET T L— MUE ("8 m/100%E) DEREI O KEXRIRONEELZC L
EREETH 5.
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Regional distribution of seafloor displacement detected by bathymetric surveys after th
2011 Tohoku-oki earthquake
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20114F 3 A 11 HEEH AR (Mw 9.0)# K D A GBI - HEEERE T~V T ¥ — LSBT EH
PEZIT> TE T, BEFHENIRE AR Z B W RHFRE L R Z & 0 | HIZERi DU ECHITE 2 Lhiig U CHgiisn
FEHI DB TR Tz FRITIC Y Tz 5 T W EHOENISEERE T %31 7 AalEE, NS X 2 0EA
Tty ME HEIC X BZETHVNE W E DN S fEHAIR i I W) e LI Uz, ARICIZSRE T B m, K
SEJTIANCIE 20 MEREEDOREE X D% L BbN 2 DD [e.g. Fujiwara et al., MGR 2014] 201 14EHILMHIEEIC X 2 M1
BEOVICKEWIEEZED M E Nz, It 38°05" THgEh & 2379 2 BIRIC T W E KR O W 72 Hei U 7z
FER. WEEEICE S £ TREAIRIIHIED ER LTS T EMNbhot, ThUT T L— MERICIE o Tz WiE i h
FTEL, BEZEEIETZCERRLTW S, HEHED 5 FEIIAK 40 kmi< & 2 R ORI ZE U 5 £ T OHIFADRE
PURHEESMUES CIERRC EF LR O RIS LTI 10 mEL E&E < &> T s, RE(IRH MU HRiiic
SR TH O, FHATORTFEEDIEROREEISGEMDIE FFMRZ5 LI LD EEZENS, HHEIRWVIC
ot < 2RI O I Z A I E T AIRIBOBIHICE 5 LIz ReEN d % ., HUERTZ OWEHIIE O/ FFhz g %
T eIl ko T, HUERICEEBNIRETE, i/ mlc i) 50 m & #EE X Nz [Fujiwara et al., Science 2011; JpGU 2042]
C ORFRO T T S KA £50 mOM & MO JRFTHHE 2L BNz, T O IE, R X T L 7 HiE kT
& & Z D FEWED 5o U Tz il e E B A iR 2 2 S 872 2 LI K DB E Nz LR E % [Kodaira et al., Nature
Geosci. 2012; Strasser et al., Geology 2013 DHIE « HEZS BRGSO O (&, WK 7 ICH) 3 km, SOV
DJFINCIEH 13 km OHFIPAICUNE %, bk 38°05 KD 57 50 km LD IL#E 38°35 Tl & 22753 % HIFRD g
R UTASRE £z, MMz RIc L TEVAD O . BEHIRIEIE ML K> TW0d, LA LAENSL, ZHmidit
i 38°05" JHFMTEENT/NE <\ T OHUHOHIERFZ T DS LI N E W T & Z g I 5/R LTV 5, dbfE 38°05
R S 70 km B QLA 37025 THFMH & 227429 2 fEEMHIFR Cld. Juké 38°35 JIFR K D & & ST I A S X
INEWV, HEEESNBEAEENSER T, N5 OHIERTIRHIBHAT DI 5K FHITEZE S D K & X 2 NEICFHET % C
EDEELWERDNS, £o. TNSORR F2ED THIFEIIEINOICIE, J6kE 38°05" filiR L TR SN K 5 AKX
MBEHIE OZ MG, BIEE TORETER LN TWLEW,

F—TU— F: 201 1F 5L ARFREMIER, JY5, HAEE, <)L F ©— LT, i Eitp 255
Keywords: 2011 Tohoku-oki earthquake, tsunami, Japan Trench, multibeam bathymetry, seafloor displacement
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Spatial extent of sedimentation triggered by the 2011 Tohoku earthquake from short-livec
radioisotope data, Japan Trench
Spatial extent of sedimentation triggered by the 2011 Tohoku earthquake from short-livec
radioisotope data, Japan Trench

MCHUGH, Cecilid* ; KANAMATSU, Toshiya® ; SEEBER, Leonardb; CORMIER, Marie-helent;
BOPP, Richarel; IKEHARA, Ken® ;: USAMI, Kazukd®
MCHUGH, Cecilid* ; KANAMATSU, Toshiya? ; SEEBER, Leonardb; CORMIER, Marie-helenk;
BOPP, Richardl; IKEHARA, Ken® ; USAMI, Kazukd

IQueens College, C.U.N.Y., USAJAMSTEC, JapariLamont-Doherty Earth Observatory, USAJniversity of Rhode Island,
USA, Rensselaer Polytechnic Institute, US/&Geological Survey of Japan, AIST
'Queens College, C.U.N.Y., USAJAMSTEC, Japar?iLamont-Doherty Earth Observatory, USAJniversity of Rhode Island,
USA, Rensselaer Polytechnic Institute, US/&Geological Survey of Japan, AIST

Extensive work has been conducted along the Japan Trench since the 2011 Tohoku megathrust earthquake and tsunami :
much has been learnt as a result of these studies that can be applied regionally and globally to other subduction systems. In 20:
the Japan Agency for Marine-Earth Science and Technology conducted expeditions NT13-02 and NT13-19 to the 2011 Tohok
Mw 9.0 megathrust earthquake and tsunami source, with R/V Natushima in 800-5,900 m water depth. The goal was identifying
earthquake-triggered deposits and mapping their spatial and temporal distribution, as a strategy to recognize the sedimente
signature of Tohoku-like events and measure recurrence intervals for seismic hazard assessment. Twenty-four piston cores, 3
6 m long, were recovered during the NT13-19 expedition along a 300 km-long portion of the mid-slope terrace. This elongatec
structure is parallel to the strike of the Japan Trench, and located landward of the frontal prism where deformation is most intense
Faults, sometimes forming steep scarps, define small (5km long) confined basins that were targeted for coring.

Very high activities in x$'°Pb and concentrations &t”Cs were measured in the upper half-meter of the cores. Detection of
134Cs and enrichment df”Cs provided a Fukushima signature that was found in the upper 15 cm of several cores. Together
with x-ray fluorescence elemental analyses, these radioisotopes provide evidence for multiple pluses of sedimentation triggere
by the Tohoku 2011 earthquake and possibly some of its aftershocks, and of older earthquakes that occurred as far back as |
last hundred years.

Widespread shaking by the 2011 earthquake induced synchronous fluidization and resuspension of near bottom sediments 1
"250 km along the strike of the Japan Trench. Sediment thickness seems to depend on its proximity to the zone of maximur
megathrust slip, but could also depend on local topography and supply of unstable sediment. The sediment deposited as a res
of the earthquake shaking is homogeneous and lacks bioturbation. The earthquake also generated turbidity currents as eviden
by sand-rich beds. Proximal to the area of maximum megathrust slip, and presumably disruption on the upper plate, the eartl
guake caused brecciation, dewatering and minor slumping of sediments. Re-suspended sediments were deposited on the seaf
for at least 30 days after the earthquake and likely for much longer.

F—7— k. Sedimentation generated by Tohoku 2011 earthquake, spatial distribution and pulses of sedimentation, short livec
radioisotopes track sedimentation, Mid-slope terrace, Japan Trench, detection of Fukushima signature in sediments, sedimen
tion relative to maximum megathrust slip

Keywords: Sedimentation generated by Tohoku 2011 earthquake, spatial distribution and pulses of sedimentation, short lived r:
dioisotopes track sedimentation, Mid-slope terrace, Japan Trench, detection of Fukushima signature in sediments, sedimentati
relative to maximum megathrust slip
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Generation process of earthquake-related turbidity currents along the mid slope terrac
on the Japan Trench inner slope
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2011 AR BT AR HEIC K O, SRAbI H AYEE E L OUFE O JAHIFAIC A N> MEDHERT L 72 hS, ZDA XV b
JBOERD F1k & > Tz DIIREBEOHBEYOBBHI THAH T EWVh>TER. £FLADOINETOHRENS, =
FENRERERIRHENIC 38\ Tl 2011 DOHERY 7200 Ta <, [ARED A XY MMEREIA D7 < & & EBTHEICDZ DD
BRUHEELTED, oAy MNEahBREDOEKMEBREZGHFL TE/l2C EAHELMNTE -7z (Usami et al., 2014
S, FHAaE, NTL13-19XMiH#EE X U YK14-EOLKfijiiE (FAEHIPH © 36.6~40.8 N, 142.8-144.7 E, /K& : 4203~
6217 m ICHBWT, HEEFERIRNE 0O mid slope terracelMST) & FEEI N 5 FHH I _EO/NER D BERELL 7251 34 ARD
YA M2a7ms b 20 Kz/50c, V7 G5 LACHEEMRB X UHAET 2775 (AELE/IML, B-Tm; +
MM a, To-a; BAFFEMR, Hr-FP; THAIHHR, To-Cu; THIEH/\F, To-H) OEHEFERZE SICHREEZ RfEE -
7z, TNHOa 7RI TART, HREMbHREYTIc 2 — XA R EEZONDZ AN NHERY) ki) ZHded
%. TNOHKEDO ImB 7z OBF(EFER a7 eI B k% h, HEEME - Mok 1 - HUBMSED S AT, HIFEIC
HUTRE LRRBERD SIER SN Z— XA N ThHEEEZIONS.

MST OHEREYIF DIV 7GRN X % 14CHERAEE, T7 by TTOERBEUOT 7 SEHAFER & OBHEN 5 AT,
2L L TEOFEMRI D 20004EHE L, ZO4 71y MEZITICK>TEVEES. L LA Ty MEZEET
UE, 100~2004FEFEE OFERE THEMRHEE T B REMED R E Nz, ErEEe CRERMEREY) OfEROBRTO I Ty
&, —RIC T 7 EEICIZIE S U CHEARNZR BN A RS, £l 2 — XA MED 14CHEMRIZ—RICZ DE ROt
PR E D HNVEYEZRT T DLWV, EHIC I FMOZ—E XA ME FOEEERE K 0 3 Lz Rd. XL
oz ehs, TNEDX—EXA FORERRTIE, FEARMNCHTEIOA N2 M FEAERELIRRIC B 7 1SR HERE U 7 K8
HERID ERICZ S TVB T AR ENS. (X)) HIEENEE 2 LI, AiRlOMEEDIRICRImICHERE U 7= 22 e HERS
Vet & LR 72 & 2B 5 MSTDOX—E XA hBERE NI LW HERE A Z—UNEZ BN,

AWFFEDOFEFPAD MSTICBVTIE, —fRICK 38.5 NAFEX D & MED a7 BN THIRIN 2 —E X A b OFHEH
EAE L, JE TSRS MR, HERDEE DN ZIE R —D a7 THIR L TH, PHESEEN R RO 5 H e MmN
HBHT NS, Z—EXA MEEA N N ORAEMBRD I CRWATREEDNRB E NS, TN TORENSAT, T
DUHED MSTICBNTHEZ—E XA b OHERENZ L00FFEE DRSS THEE T 2 72IiE, Pt X2 —Ex
A GO EIHERDEREE T, %9 38.5 NIk » It T8 100 ecmikyrll b, mE5C % 200 cm/kyrbd FREEED a5
TH5.

F—TU— R HE, HAHEE, 2 —E4 1, 775, 14CHNK
Keywords: earthquake, Japan Trench, turbidite, tephra, 14C age
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Sub-bottom environmental change around the Sanrlku coastal area after the 3.11 Tohol

Earthquake and tsunami.
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HBIEM A A= « [KEHGEAE., 3) S RREHE DS (SBP) I X 2 XEHERYINGS - mdids,. 4 AI AR vV
2 A Y —IC X % REHEREYIFRIGS X ORI GE. 6) /N7 7)va7y U/ﬁkxéﬁﬁigﬁﬂ%W%ﬁoko
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%o FEFHRE T, 5IZWERHCTTEAE NIz KRR ORFENZ L Z B L T\ 5,

JLFEBIC BT % SSSIHAFERM S KU AT R H G i v Ikm IS s8RV LTV 5 2 & A3HH
SMMNCTE > Too NEARORER, T O I EBEE ORI TH O . WO SEEN S ICHEW TR IFEK < &R D .
R & VIS AT 2 EmDBIH & 1, WMMHDW%%&K%%%T@ RiEDHID < 75 o T A DBIR E
Nize Fiz, AL TR KIC B 2 FEHA M LV DICH L, BEETREEZLVWEDD, #HTT
@%éﬁ%ﬁkbfw%%ﬁ%%bkomm@@%%fm\ﬁﬁM$oT@§mLR£%ﬁEWﬁ\@&um&k(%
Bib) I3Mmich b,

e X Tld. & LT THEMIZRE /?Tﬁé’} ZEOTWHEHIGECAT N, & SICREEL TN EEE
T ZAIHPEA TS, SHBEERETFREZITO T LT, BEOKERBEZ(EZIRA 208N H %,

F—U— R, KE R
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A Physical Oceanographic Study of the Sanriku Coastal Seas
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MEEERTIEAT Tl R, =FERREEOYIEE « (LR & AEEhRE, AR OZFH AN A LERIH L, ERED
HIGOBERAETETIICE T 2RANAIRR T — 2 2T 2 2 L ZHIEL T3 CHIRVEE T ERER LB FE
MASESRETE RS TRIE~ ) Y > ZHSIE R D,

ZOHT, FEE L ITETIRKRRITIC 1T 2 B 7eat R ARKUBE LT BRI e > 2 —) %
WIS LT, INFHBTEYEE OIS ZHEE L TV 5, ZREOBRHEIIIHAEHZ R E 752 D EEEICRED 2
HESIRFRROHKE R - & - A E) ZffHd 2 2 &k, YRR AR 5T IKFEZOM SN D & Mish T EER
HETH B, AT, FESHED TE I TNE TOWIZER & EIRNZRFNT %,

BRI, KHEE - 008 < JRHEED 378 &L T DA CREEID 5 KREMRIIE) 28 s, B4 8072 %0 L TV
%, BIBWNTR/INVERER-LHaf 2 VLT, ADCP (acoustic Doppler current profilgl) & % Fo#Ei->, CTD (conductivity
temperature depthy @ 7 7 o T —IC X Z7Kif - Hi57 - REBIZPLE T 28ZEMEL TWb, £, HETIERE
fiy CERIZER 2RI U T, KRR AHRRE L EMEL TV 5, [FRHC, KAE (rE 8 km, midk 3km) TIXH K
T2V VBN EMTTH D (KB, T2 VT T7—202<1E, A Z—%v N ET () V7))L 2A LK
52 L T35 (R&UBHFENIZET EFSDREMI L Y 2 =D 2 751 MU ¥ 7 258K,

NS OBIRATIIES 2RI N, BNTLHE D HZ AR, RZEHEMNCIERICEREREDTH S, Z LT,
ZTNHEDOMRE LT, ZFENRICBT DIHHEERME O RAEMIANZE U ER U, fIAE., RNRY 7 X5 TH S
KBTI, EF2H0 e 3 28 EICIE, BHE G 3BREE DGR 50 iz, ZOIEERD M E DVBUIR I ~ET-IE
D2 —)V THEICKEEL TWB T LR EAHL MR- Tz,

I, FEEOIX, IR & 4L R [ RS o DAHSRIIC ARG % 51k Hillitt L & 8 ITHET LT
%o FYEMIARPE B EKERR DN ZEEER SN TV S ZENE TR, HUTOERFHELZ OMEEE Gkl o
175  UTENE IRV, —T5, KEEOBIGZICB TR, ERERED 5O 7 0 —F T UL R T Z R0 ED
ZHABN%, HlZE, BETERZZX S, MAMHEEEKICRE D 2 E SN FEROEE BRI - & - ik L) 2@
T BB, WEHEYEENSDOT Ta—FNARARTH 5, ZODRHEL LI, HTomERREE (B) IKha T,
BARICHE > THIEICE S L72IGE 217 > TO A TTEEREY CATERUKEERRR ) iR (BT RKERIt > 2 — !
IH7K BRI 75 & LE I IEEscH e Uiz b . K CRIIIGTEZRE LD 9% 2 LICHENZEWVTEH L T3,
o, WHRRET — 22 A Y2 —3%y b ETUT7IWVEA LEELTOWERAICONTIE,. Zhzifind sV —T7L v b
Z A RICEAR T 216872 E 17> T b,

F—U— R HEERR, —RE, B, ) YA A
Keywords: Seawater Circulation, Sanriku, Physical Oceanography, Tohoku Ecosystem-Associated Marine Sciences
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AR KE
Whait kin

JEH 7
KITAZATO, Hiroshil*

SRR RERRIC B 5 B LT D 2 o
of disturbance have Great East Japan Earthquake and Tsunamis given?

Q_ﬁ:H{

VST FTBOE NHEETIE R FERA

1Japan Agency for Marine-Earth Science and Technology

201 14371 1 HICEZ o> 7 & ki, sRILHAR TR D ilgfIc B 2 e A iRz L Uz, s
JERES EEYIOFHTH O | IKEEDEAGHIKTSH %, ZOKEEDEHIE VA BITBEZHR S TDTH %,
TEERF BRI AL, RO RS ZE A & & 810, SCRRPEZR OMIBEIC X B it~ U V¥ 1 o > il
PSR LML TVD, 2O70Y ey M, MR I CHRELE iR L T oREEkRzE=2) v J
TBHREFTELS, ZTOMRZKEFEDEIICIRZL TS T LZ2BIFL TV S, AGE T, RILY 294 T2 AWRTE
MR TEML TR EZ2HNT 2L ebic, LIEMEEBLERR TROLNSEEERRENLIC OV THERT 5.

F—U— R fACAAM IR, J9, M Resk, ek, SLet, fimA
Keywords: Great East Japan Earthquake, Tsunami, Marine Ecosystems, Sediment liquification, Turbidite, Repopulation
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—FEn I OF)R i&ﬁ%k%b‘%i%?ﬁi‘ﬂ’ﬁﬁﬁ HHN R DBIEHTRD 5

Bioturbation in shallow marine deposits along Sanriku Coast after the 2011 tsunami dis
turbance

i hits 1
SEIKE, Koji'*

LERRURA R KU ER T
! Atmosphere and Ocean Research Institute, University of Tokyo

The huge tsunami waves induced by the 2011 M9.0 Tohoku-Oki Earthquake severely affected shallow marine ecosystem
along the Pacific coast of northeastern Japan (Seike et al., 2013). This study focuses on sedimentary features (physical and b
genic sedimentary structures) of shallow marine deposits along Sanriku Coast, i.e., Funakoshi and Onagawa bays, northeast
Japan after the 2011 tsunami disturbance. Core samples were observed using X-ray radiography, computed tomography sc:
ning, and grain size analysis to identify temporal changes in the physical and biogenic sedimentary structures following the 201
tsunami disturbance. At Funakoshi Bay, lwate Prefecture, sediment coring was conducted in September of 2014. The seaflo
sediments of this bay were composed of laminated sandy deposits (tsunami-induced deposits). The upper section (between 1
surface and a depth of 20 cm) was totally mixed (bioturbated) by burrowing activity of the heart Bathitocardium cordatum
and contained no physical sedimentary structures. At Onagawa Bay, Miyagi Prefecture, sediment coring was conducted betwet
October 2012 and April 2013 (three observations). The seafloor sediments of this bay consisted of two lithological layers. The
upper section was composed of muddy sediments whereas the lower part of the cores (below a depth of 8 cm) consisted
laminated sandy deposits (tsunami-induced deposits). In 2012 and 2013 observations of the bay, burrows produced by bentt
animals were seen only in the upper mud layer. In contrast, in 2014 observation, abundant burrows were seen in both the upp
mud and lower sand layers. These results from Funakoshi and Onagawa bays indicate that recolonization of large and dee
burrowing animals began within three years of the 2011 tsunami. Also, the intense sediment mixing by large burrowing animals
will homogenize the seafloor sediment.

Seike K, Shirai K, Kogure Y (2013) Disturbance of Shallow Marine Soft-Bottom Environments and Megabenthos Assemblages
by a Huge Tsunami Induced by the 2011 M9.0 Tohoku-Oki Earthquake. PLoS ONE 8(6): €65417. doi:10.1371/journal.pone.006!

F—T— R dul, YR, N A 2 —R— g v, =RE, HEREY), v

Keywords: tsunami, bioturbation, burrow, Sanriku, sediment, shallow marine
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KEEBTTEIC 3B B HRIECER R O RIH ¢ B _
Long term monitoring of bottom environments off Ohtsuchi Bay

ANBE —f R R BE L S ER L R B e Al e
OGURI, Kazumask : FURUSHIMA, Yasud ;: TOYOFUKU, Takashi : KASAYA, Takafumi' ;: WATANABE, Shuichti' ;
FUJIKURA, Katsunori ; KITAZATO, Hiroshi!

! B ENE R RS
1JAMSTEC

(&)

20114F 3 A 11 FICFA U Tz s b5 AR L duic K > T, RO KERLHE2 -, HE% =
SRR DREWI 5 HATBEIC B 5 ILWHIPHIC W T, AL TV W EE D8I E . (Kawagucci, et al., 2012; Noguchi
etal., 2012, HEICITELBIRICK DRI NIz EEZ 5NE AN MEBEENER I Nz (Araietal., 2013 Oguriet al.,
20139, E7z. HHRE/ATHOMETIE, KEGLROBEMKZ EN D, K% 200m i X THIE O8I X 2 HERY)
REYHOFHFREINE Ul T EAVRME E Nz (Toyofuku et al., 2010, T DX 5 HAHL BN Ulzigic, EWH%
BUWEEREIZIEDX S ICEILT BDh., HEWVIERITET ZONEHLNCT 5720, ATEMO KRR, K% 300 m
& 998 miC CEWBIHIEIE A T— 3 » TEllZTT-> 1z,

(514]

BNCH =0, FRUEOT L—LICHAF®E - CTD » DO - #EZ# (Aanderaa RDCP60Q LED Yty &N+ E
VavhhAIVATL (A LVFILAAVEMEY 2—)V (B1F) ZERLIZAT—y 3 v EREB L, 2oy
FUXBERD SEE 25 mO 7 L—LEICE O i), P « (b7 — 272 —RRBRETHIET 5 X5, FlhATEEE
1 mOREFNCE O U, Wiz —HREE. 4.5 8Os —EFBRCiRE T2 XIFRE LIz, TORAT— 3 V7,
20134F 3 H 12 HICKREOIKZE 300 mDUFIEIC, 20124 8 H 12 HIT/KEE 998 mICFNZFNERE LTz, AiEiE hao—
JURR TIRFEIC I E Nz Tz, BHHARIE 5 7 ALk o 7ah, %EE 14 7 A O & 75 o 7z,

CRs 5 L &%)

JKZE 300 milif Tld. i - FEEIEIEER D SRR AND R DL, 25 R OB S EEi#EIE 0-30 cm/secC
Holz, WE., KROZEENIAZ <, 20134 5 HWAICIX, 8 CH 5 2 Clcikd. & /kKiEZkichHET 33.3h0
5 328N\ LIz, T-SEAYVITLONTE D, TORAICEIRO/KBORMANE T AR SNz, 1817
e ZIRE (DO) I& 290~250uM DHifHZ /R LTz, BIRHE~EH ORIC 100uM FREEICIA . [FE T 2BHEN R 5N,
T-S-DO7y F XD, TORHICIEZ DO DKV, KO IEWVIKDHA LT ENEZ SN, EWEIE 4 Hhah 5 5 HY)
ANCHF THEIAR OB R 5Nz, CTOROWIEEEICIE, ) YA/ —ELBbNZh A KBICIHET 27D R
Nz, Fieo HEVE—hEy Ak THERS Nz 7007 ¢ )baDihnif e & —8 L1z, chbhs, T
READBREEINE S 7 oI —I 0P k3 EZ NS, KEEYTRLZVDIR 7T b THET. BELZH
DR LTV, TDIEH, DA VEFUF ¥ IR ELHEERI NIz,

KR 998 mitHIc BWTE, FIANEIbIbH~FargPH R D U7z, EEHEIE 0~15 cm/seck . 300 mitiik O
LT INEDho Tz, KIEE 3°C. NI 3ARE T, WEL TV, DO 25-29uM LKL T Oifis o BRI 75 i 23460 )
JBOMETH- Tz, W, 20135 2 ALMAZ MLz, LA LIEGD 530 OBINEHRE T a2 lzd,. &
VYIWINA KT F—1) T O ERZ T RN B, WK T T LTV A, 300 mitii TR N
D LIFEEN T, FEEEEEDh o7z, £z, BIIhO 20124F 12 H 7 HIZWE, S R EORE L
Bbnz, =SEEMEEEE T HE (M=7.3) MU, COEE. BEICITED LT, BERDRELE DR T
BONSHENMER I NI, UL L, BHICIEE D IR0, KAEEYRE S S & RO Z R LTz, 2T e
5, HIEEHOHEELY S DEEEYOZ RO EIEREN DR Nz,

AWTUIHEIES ) Y A T AT E O IR & U T To T2, RIS BT 2 BEHHBGEIOFHHZ Db, A
WRIC K o T, B VI XS 7 —ZHUHTIN A TGS EEiiRE & 3O BB, BrHrREOE - ML #-o, 2=
ROEHERE AR N Z IS DREIERIEDHNTIC, EDLOTHEHTHSZ L EFHIEINT,

F—U— R, RIVIBE, g, B

Keywords: sea floor, long term monitoring, earthquake, benthic habitat
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ST AR IS K 2 MG A A2 AR MR L

Unexpected type of biodiversity disturbances of benthic ecosystem of off Shimokita after
3.11

S

TOYOFUKU, Takashi*

b HEEEE R R
1JAMSTEC

20114F 3 H 11 FNCHAE Uz st 5 A ErEitEEIc K O . AL O KRR RIS A O CHE OB 2 21 T2,
TACERICE &S E 1I0mIEEOHEM IR E Nz, U 7 AR TH % =k e T L& 0 TR 72 5 DRz
BiEiR Th %, MEEERE RR DB EZT TN B EEZFERIT> 1z, 201148 A, A7 NAE AL KT-11-20
fiEc BT, MEWOWEKOM 28I LA S, EHEREY ZHRE L 7o, Mo KEEIR 73 07K 55m, 81m,
105m®D 355 &, HEERHEA RIS 72 5 /K 211mlfIC 3BV CHEREX U 7= HEREY 2 0 i LTz, Z DRSO T OIS TE HE
BV OREREH ecm M 5 10cmEfE £ TORICAEREED RS SNz, EEBICIZHREEMEC>TEO, MHAiEE D%
EGHWIKOTNHERYI TH > 720 8ImIB KT 105millifi Tld F/THIRA L OHERIREE D RS STz, Fio, SRIBIRE N
T HERERSE D E T OURRPHIER D 201145 AIGEE 2HE 2 51K 28D TH 2 THENZHIRT 2728, BEY I 2
L—yayaEEML, SR T ER ENEEOSHISICHB I 2 U - 7[R OEES X UEmMIC X > THlEiT
INBIKFEOME ZHEE U, EHNRIEROBEL IR LTz, BRETOREER, /K 105m Ol TR B oA 78cm/
MO UNHIHEE SNz, FIRBICHHINEBM 25 TH->TH, KFESOMTE 17ecmBThH -7z, TOMET
SHEREYIR S CHISR S NICHRI R HEREYNZER I 2 ICE S50, ZD T8, Sl R TRIZ & N - HERREE E—3HE 0
HHRIC K BN TR E Nz L isamiT . C ORI HERNG S 2 [THHEREY) ) LR8E Lic, IEAEALHRBICDONT
&, /K 55m T 59FH, 7K¥E 81m T 63FH, /K% 105m T A9 MM EIE & Nz, SREMEHEEUET K D @S Em &R Lz,
CTHUIREA AR RIREIC DAL, BRI KB mnUc K- CHERE N, HHEE L 271, B oA fLAERHED
FIFTIC RO ol b EZ N5, THUTH U, KEEMID S GRS U 2 /KEE 211miiS TlE. 218D EE SNz,
FEAEL D 5 B 86%ah Psammospahera fusgds i L, W 3HT & RS LW BRMEDRWEETH > Tz, DL L%
FLHB &, FILMOWEIK TIEEIKIC K 2 U W OFRNSLEELNINE OERRICEMTEEEZ I LTS T Ehb
Mmote, £ OB IBEMESEYOFBBEIC K > TZENTNEEZD, BT LE M Thh -7z EAVERNER T 7
O—FICX> THLMNICE - Tz,

F—T— R H
Keywords: tsunami
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FORHIEE N = PR ERERANUE U T - b~ ) 9 A T AR R RIC

X % SR BN D HY O FH . -
Impacts on the deep-sea ecosystem off Sanriku from the mega-earthquake and tsunami
2011: Research by the TEAMS

A S H| o JEH R
FUJIKURA, Katsunori* ; KITAZATO, Hiroshi!

U RIS B TR

1Japan Agency for Marine-Earth Science and Technology

The Great East Japan Earthquake of March 11, 2011 generated a massive tsunami wave that severely damaged coastal arec
Japan. The earthquake and tsunami of the Great East Japan Earthquake also caused extensive damage to the marine ecosy
including deep-sea off Sanriku region. It means that local fisheries received the devastating damage from this catastrophe. Ti
deep-sea fishing is one of the most important fisheries in this region. In order to help understand and utilize marine ecosys
tems and fisheries including deep-sea fisheries, JAMSTEC has conducted multidisciplinary researches under the project, Toho
Ecosystem-Associated Marine Sciences: TEAMS as a decadal program beginning in FY 2011 with the Tohoku University anc
the Tokyo University. JAMSTEC subjects are:

- to estimate the influence of debris on ecosystems and fisheries,

- to reveal the ecology of organisms living on the seafloor in offshore areas,

- to explain how the seafloor environment will change,

- to reveal the state of pollution in the sea by monitoring levels of PCB,

- to create habitat and ecosystem maps,

- to share TEAMS activities and results known to the public (Database).

For progress of these subjects, we have carried out investigations and research mainly in offshore waters using a range of toc
and equipment, such as research ships, ROVs and IT technology.

We will present progress activities of TEAMS by the JAMSTEC and would like to discuss how to contribution for reconstruc-
tion of local fisheries from science aspects.
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ST AR EE DS = Ry H AR R D X A A4 7 7 07 FRERICH X Te o
Effect of the 2011 Tohoku Earthquake on meiofauna inhabiting the landward slope of the
Japan Trench off Sanriku

G B RET2 Vo rF oA aN— k3 I SR 4 Bk TR 5 EE a4

/NG THH

KITAHASHI, Tomo'* ; WATANABE, Himiko? ; JENKINS, Robert ; NOMAKI, Hidetaka' ; SHIMANAGA, Motohiro® ;
FUJIKURA, Katsunort ; KOJIMA, Shigeakl

VERGURY: « REUBENIZLR, 2 BEARSE « BPAED, 3 IR « BTSSR IR AT LR, 4 BERTSE e ns, ° ek
R InFREEREIRIE AR B > 2 —

LAtmosphere and Ocean Research Institute, The University of Tolgagulty of Science, Kumamoto Universi§School

of Natural System, College of Science and Engineering, Kanazawa Univéisifyan Agency for Marine-Earth Science and
Technology (JAMSTECY,Center for Marine Environment Studies, Kumamoto University

R —R—RRICRZZICEBEDL 5T, ZOEMSHEMEIBERMRICITHT %1 &y (Hessler & Sanders 1967;
Grassle 1988 ZHUIHEPEEIA ED/NATr —)VOBELMHEICK T D, BZ2EBREFED Sy FRICHEET B 7
HTHBEEINTWVS (Rex 1981; Levin et al. 2001 /NAT — )V OBIELOREEYNC G 2 23020302 T 0 FEEE TS
ENTWVWB—J7T (Kaminski 1985; Hall 1994; Paterson & Lambshead 1995; Thistle 1LO9RHIE /R I TLO I DN T
DOWIFHIRE SN TS, HIEESLEIRIC X 2 )RR AREIC X > THRET S8R (Z—EC X1 ) I 3EEEYREAD
KEWRELO—FITH B (cf. Harris 2014.

2011 E 3 A 11 H, =FEMEERE Uiz J =F 12— R 9.0 DL KFEHENRA L, BEREETOE T30
FF TR —E XA FOEENHEZREINTWS (kehara et al. 2011; Arai et al. 2013 & D K& 5 I KHIRAHEELE, EiBO
FRERTZIT T/ (e.g. Kanaya et al. 2012; Seike et al. 2D1FFEDERERICE KREGHBE 2 52T L TRENS. £ T
TAWIZE T, WEERICBENTRBAEREBEEORSWEZMIEN THE AL T 7o, FIREAATVHE (Va3y
V) EAWT, KHEBELDEEAERERIC ED XK 5 I Br 5 2 T-OM =ikt Uiz,

YT A= EM H AR OKZE 12075,600 m ICBWT, 201147 A S 8 H (BN S 457 A1) 11T
ONTRE A KT-11-17 % (12150, BXU TKTh ] YK-11-E06 XffidE (25, 201248 H (MEMN5 1.5
) IiTb Nz KT -12-18 ki (125D Tirof. S5NHBEYN S AL AT 7o 20 L, @R
CICEHI LTz, AAAT 7 FkOEEEEIL, MERTICFEfE TIroN it (Shirayama & Kojima 1994 & FLig
Uiz, &5, BEAAAT7VHE (VaIvya) KOV TRBL-NIVETHEL, BHERGRETZTT-> 7.

ZORER, TEHBHREYIANO KIS HELE, A A4 T 7 7 F OHERYIP COMEBENHISZ— T ET BN, A4
T 7T EEOERREIGEELTY, & LAEAAAT 7 7 F I KB, —Rcs b LTe, HE%k 457
ARSI BIIET 2 T EMASHICE STz, AT, ZREoY a3 Y aFORMEMEIIERD 1LFEH, 5
ICHIEERTE TE AL L TWRWT EAVRME SNz, TNSOFEIE, BEAHENFEFT 2 HAEERmICAEET S A4
7 7 FHEHEEICHT B EE RN &R LTV A, FETIE, RO R EMBICOVTXOFEL AT 5.

F—TU— R HE, i, XA AT 7o), Va3 Yy o, BERGE
Keywords: earthquake, disturbance, meiofauna, harpacticoid, community structure
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ST AR K B =fEpi o< 7 1 X2 b AND 25 i
Impact of Tohoku Earthquake on Macrobenthic Fauna: Sanriku Waters

FA JBRZ b5 Yz Y F X mos—b 2 UG i 3 B s
TAMURA, Mai'* ; JENKINS, Robert ; KITAHASHI, Tomo® ; NOMAKI, Hidetaka

PRI T A E IR AT LA, 2 SRR HL LU 58S A7 L3R, 3 RGURSA R KU IERRZET, 4 HarEasehd
FEREE

ISchool of Natural System, College of Science and Engineering, Kanazawa UniviSsityol of Natural System, College of
Science and Engineering, Kanazawa Universiitmosphere and Ocean Research Institute, The University of Tdidapan
Agency for Marine-Earth Science and Technology

Sanriku experienced the impacts of the Tohoku earthquake, Mw 9.0, and associated tsunami on March 11, 2011. This stuc
investigates the effect of the Tohoku earthquake on the macrobenthos of the Sanriku area (depth range: 120m to 5600m). Cc
samples were taken 4.5 months after the earthquake struck. Turbidites were prominent in the core samples (Ikehara et al., 201
To begin with, the macrobenthos in the cores were examined. This was followed by a comparison of this macrobenthic faun:
with those before the earthquake (Kojima and Ohta, 1989). The decreasing macrobenthos abundance with water depth at Sanr
is a common observation around the globe (Rex et al., 2006). Post earthquake examinations of the Sanriku small macrobenth
(0.5mm to 1mm) show increased abundance in depths greater than 2000m. In addition, although the thickness of turbidites a
not related to the water depth, observations from the current study show that as the thickness of the layer increases the abundal
of macrobenthos decreases. There was an absence of large Nemétoua)(in areas covered by more than 3cm thick turbidite
layers. While large Arthropoda and mollusksimm) were absent from areas covered by 5¢cm thick turbidite layers. Itis inferred
that these may have been transported by erosion or buried by the turbidities.
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Dynamics of the brittle star population in the continental slope off Sanriku, Northeast
Japan

LAl B 1 /NS —Rp 1 R 2 2 s B S R 300 T R IR L AR s L e R
THESD e A FL e R

YAMAKITA, Takehisal* ; OGURI, Kazumash; YOKOOKA, Hiroyuki? ; KEN, Ikehard ; FUJIWARA, Yoshihird ;
FURUSHIMA, Yasud ; KASAYA, Takafumi' ; KAWATO, Masard ; TSUCHIDA, Shinjit ; WATANABE, Shuichi ;
YAMAMOTO, Hiroyuki® ; KITAZATO, Hiroshi!

LD RN, 2 W T MRS, 3 SRR SIS
1 Japan Agency for Marine-Earth Science and Technology(JAMSTHIOEA Consultants, Inc2National Institute of Advanced
Industrial Science and Technology (AIST)

7 EE b T OMREIE=RER 200mA 5 600mDREID ST OMFEOE S TH 5, TORIE 1m? 2720 37314
% (1249 EHEESN T3 (Fujitaand Ohta 1989) Z D7z, 7Tk b FIIBIEMICTEIE OYIEMER T X UBYhdiHic
DVTCC DK TEELRE ZF>TVWBEEZBNDS, TOXS LHOEREREREO EEMEIIEE., LA —ILT
DR EEHEDF R EOB AN B IEH TN TV 5 (Yamakita et al. 2015a) 7 C TAWIZE T, =FEHIKIC B %
I N TFORBERERHSMCT B2, 7B N TOEEY A ZHREBRIL Iz, Z0dIcL idBEERR
WTZw bR—L (S5 &—) %23 L (Oguri et al. under review) KEEZHOKEZE 300m & 1000mDH SIS, A >~
2—)NVE T A Z ORI 21T o 7o Tz, HIEBRTRO 7 B T ORI A OZ(LOFRZIHSMMNCT 578
I, ROV GERF#FORw b)) ICK2FE. MEFREO K, Hifg. BRICOWTEIEEL., RO 2175 7,

ZOFER, FHAHEE TR I 3 (F4 7> /N7 EL kT Ophiura sarsilLutken, 18555 7Y /N7 € b7
Ophiura leptoctenidlL Clark, 1911 and/ /LY > 7 £t k 7 Ophiophthalmus normarfLyman, 187985z &, KAUfE
WFFAEHIC X > THRE > Tz, 300mDY A1 kTldO.sarsild KEREE UTE L Lz, 22T, AERED AL, &
YA XIS B DB E Nz, 1000mDY A MMTEHBWTIZO.normanh’ X D RWEE THEL Lz, T OGTIERES
M 300mOHlif L HIR L TRENTH B ICE D5, R4 X EAFRBO 2GRN I Nz,

WEDOWIEDKEERE & DL 5, A DERNWT L F TREEIC OV TORRIIEAROKE L IS LIzEEZ BN
Too Tz, ROFAEHIOMEALIRD OBt & U CIEBE O & EYMADHERENE 2 5, ZO—ERICHIBIOHIE & BY
HUBIDD T, £z, HIZEBDOHRD VB b T O S, BIEKAO FLEEO LT (Yamakita et al. 2005k)
FEofmOHABE bR 5Tz UL, A X0 OHENFNEERD GBI N TS, TSR ELD
2OV TIWVORENT DB EIASNCT B 72DICRETH S, Fio. ZEL R TOMA T AL X L ENTIEHT
DOFEFEREZE O DTzDIC, & SIEMREEO BRI LT TH %,

Fujita, T., & Ohta, S. (1989). Spatial structure within a dense bed of the brittle starOphiura sarsi (Ophiuroidea: Echinodermata
in the bathyal zone off Otsuchi, Northeastern Japan. Journal of the oceanographical Society of Japan, 45, 289-300.

Yamakita, T., Yamamoto, H., Nakaoka, M., Yamano, H., Fujikura, K., Hidaka, K., et al. & Shirayama, Y. (2015a). Identifica-
tion of important marine areas around the Japanese Archipelago: Establishment of a protocol for evaluating a broad area usir
ecologically and biologically significant areas selection criteria. Marine Policy, 51, 136-147.

Yamakita, T., Yamamoto, H., Yokoyama, Y., Sakamoto, I., Tsuchida, S., Lindsay, D., et al. & Kitazato, H. (2015b). Distri-

bution of the marine debris on seafloor from the primary report of five cruises after the Great East Japan Earthquake 2011 IN
Marine Productivity: Disturbance and Resilience of Coastal Socio-Ecosystems. Eds. Ceccaldi, H. et al. Springer in press

F—T— R ARREBIRE, 25[00n, 7B b7, RHAKEN 2011.3. 1LEMBIN S > 2 —
Keywords: Population dynamics, Spatial distribution, Ophiuroidea, The 2011 Great East Japan Earthquake, Long-term sec
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il & T R A TSR ERT ACEIEE O HIGE TR | 13 XD

Extensive fault rupture reached Japan trench is landslide

HHE e PR T 2 plL e
NAKATA, Takashi'* ; GOTO, Hideaki ; TOKUYAMA, Hidekazu®

VIREREVERAR, ? IKERE, @R

!Professor Emeritus, Hiroshima Universityiroshima University?Kochi University

201 LAFHALII A A EE O F B & T o T Wi EWTE) IOV T, HEEDS (Nakata et al., 2012&H) 1,
W FRZ T JAMSTECHY S L=< )V FFa— Y — LT — 2 BIERR LTz 3D Bi{g Ot & LI, HEsEfRim ~
EBIC I =R A S RIS T i 2 ERRIBIEKIERENEH L7z D THEH EEZ TS, THUTHLT
JAMSTEC(2012)&., HiEE w4 D WgEETH5 0 EHITE O FREEDZ(EA 5. Tl % © M A T2 a5 AR i
EOMERE | 1< K > TR —a D 5 I somKER#EI Lz & Uiz,

ZE 7%, JAMSTEC(2011) 3 HEZ O HIE SRS Rz & Lic, MBI HI TRl S IE O & % 0 13
JEHIGT ROICPES MIEZEF TH % L DRMEERL TV, ThDZO%, HERMBOM FHEZ(L 2 Z1E LIS R, [
I E CRATCHIEWE] Lo/ DTHEHH. KW (JAMSTEG 2012)IcHibh N7 Ghvdil) 1< L7z
JEXEEH X E X 5D TR < HEEIRTES O TE T L— b KT L— b ORI B 2 WilE Hy il 7z 1
& ZHEREEHIC D o T—HFEE R LRI EFICnid 2 X2 iIciihn Tl h, HENE L I 513D THRER
SRR TH %,

FERHA 5L, JAMSTECH St A Z 1 - ERTR O IV FFa— —LT7—& % L, BAEEENOENTS
D 3D 7 F 7V THHGZEERR L. RIS DTz > THIEZ b Z2 AN G LTz, T ORSHE. JAMSTECO E:5E9 % [l
ECNATEHIERE ) (X, I 38 &5 38. 2 DRIDMHHENICIE > TRRH LN T XOMILTH 5 T EHAHLMIC
oz,

HAUFHE OREHREERE I IZ SO T XOHENRIEL THED ., Z0 5 BHEX 143.58Eh 5 143.9%, Itk 38.2E &
D FEICILD B KBS RO DWFGE L TV 5. T D728, HREFEAIR IS XD DD (toe) DM H Tz -
TW%, JAMSTECOHIER % OHIE O LML, HEE 1435, Jb#E 38.1E(HTIC H % 208 LK 3km, BEBIEN 5D
tem 250mAZE DI XD 2] > TH D, THUDHIEBIC > TRESHREZEC Uiz, O XY 25T i 38
FEH 5 38.258 DR O UG HEREIR EH R AEE: I B U, H3 RO BEHAD 2 WIS EEREEEC X 278 0 EISh - - [[iE
Bk L Bbns & 05D EREICHEZ (b2 & 725 Uiz,

—J. HEHES (Nakataetal., 2012Fh) MWEIRT 2 EERERIRE FEHICOE T 2 KEBaEEE (EihzE) ORES
I3, £ TAECTATRMAMEZNZEDENDS, DX EHIEZLDHIEICES BBZN TH S M DNT
E. T SICEHRNCRET LTzw,

201 1SS AR E O ZIRMTE OHEE IC & > TEHERERDN A E#EZ S DO THIUX, ZORBII/NE <RV,
L ZIFANDN TV BIEREIGHIC & > THHA TH - IZERDEE > TWzEE. TONGIEERH SN2 0ELH
%)O

T — R FUAHE, W 9D, HEECHENTE, 20114

Keywords: Japan trench, submarine landslide, submarine active fault, 2011 Earthquake
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B - ST 351 B /K 200 mr~3000 mOUFECHITE & 5 S VB R i
Seabed topography and subbottom images from 200 m to 3,000 m in water depth, of
Miyagi and Iwate prefectures

CH R 3 A sl L =3 a— 1 I 585 2
NITTA, Sayakd ; KASAYA, Takafumi' ; MIURA, Seiichi'* ; KAWAMURA, Kiichiro 2

DI RAABIA RS B RN 1, 2 v EiFoe BRRERERE, 3 LUK « VTS ha FE hns
yamaguchi University/Present: OY®JAMSTEC,3 Yamaguchi University/JAMSTEC

20114F 3 A 11 HHLEEE IS O SR Y 130 km i O E K 24 kmZ 2R & 9 2 gt oA EN s E L. 2
DOWrfEEENC X 2 Wi S Bl O Mg B DN g EHE 2, HEHRA WK GPSIC K > THLMCE N
(Sato et al., 2011z &), HAtHFMACTEEIE % £ ORI O Wi ES)PHIFR AN E S G R, WEREICEEHE
EELTEHMENS. WEXEOLEEHEE, YITRINLTO T 7 45— (LUK SBP) ZHWIHEIC K > THSMIC
THIENTEEH, HILMTBNTHRIMIZ> T SBPT— Z T b TWRu.

Z T TARIIZETIE, =ik - A TIRMUKEE 200 m-3000 mO#HE TH 5Nz SBP, < /IVFFHo—E— LHIERSR (UL,
MBES), ~/IVFF ¥ > 3 JVHIEHEE (LI, MCS)7T—Z7ZHWVT. =ik « BATFIRMTOEMEED 7 Atz Gl R L
fe. ZRUCHDNT, T O TOREDWBIEAE) O3 Z OFEEAEZ IS M L.

SEfRENTICHW Iz 7 —21%, MBESIC & o TR S NI BIEHIE 7— %, SBPICX> THELNIE T m A —
JVOUFIERE DHERE - ZIERET— X, MCSICE > TIEBNTZEE m A7 —)VOEET— 2D 3D TH%5. SBPD
KmEATIARELE, 101HERCTH - 1=

FEOFER, LIROC EMNHLEM RS T,

1) MBEST—2Z T, dtiE 38 457 LIMICY =7 XY FOERBELNT-. CNE V) —TEELEZLNS.

2) SBPT—ZfiMTTIE, FRRBREXDIEEE L E 2 R O EIEDNBIR E NIz, T O TF b NIziGHE
AL, JERE 38 S LR VU HRICENT 5. Fz, Ui 38 400h 5L 37 i 50 7 O#IFH TRbE _EERIC AR
BADHRENT., T2 THRRDIEREE, HE L TOWARWEERE L, JFEE FEwEED 2 KLU N CRBEL i H
DEMIETH 5.

3) MCST—X& T, TR &R EEDMER I NIz, T hid, MBES 7 —Z TS5 N IR BARE & —5
95. Fiz, 600 M5 EME I N2 WENEEEEEEE Nz,

DL EDFRERICHEDONT, UTFDOXIICERZZTo Tz,

1) SBPTIREOLNIIEME DMK & MBES TR b N HEIF L ICH—DONT, 3 DOMEICK 7y B iEEEK (78
Ha b o ZEELL.

2) fEiK ald, HEEXEOREHK 50 kmid, #1300 km2THid 5. REWKEREOLIHESEH SHIMT S &, #il
AR L TED, BELTEINTH S EHEIENS.

3) fEEK bk, fEEK aDHINiE L, 500 km2THMET 5. COMEKSHEEK a & RO Z/RT. fHiKkak bD
R, fdDEE L, S ad & 0 s g TGS () LTwa EHEIE 3.

4) fEE cid, FEE b OJchiE L, #9900 km2lL L THfid 5. ZEMLE, 1IN 2 &, —HiE#ZKIE LM
MH 2 EHEHIE NS D, BHEEIEEINTH 5.

5) B b OHIRHICIE Arai et al. (20144 K 2 BEFIRZRILREEDMAE L, T OROTEENIC X D K b ANEE§ 5 &
EZH6N%. Araietal. (2014)Tld, TERHSERIEHREICERKT % & EN 5. ERIEHZ RIS K D HEERERIR A I % 52
3BT ET, T EEBICHIET B b BTEREL, TR L 72D~ ZNT VAR D, BT K > THEl b ORHE
LERICATIE T B a D RN EI T 5 L E X BN,
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FALIEEE 2 — X A~ 7 O i SUK R
Stratigraphy of seismo-turbidite aSS|sted by paleomagnetic secular variation in 2011 Tohc

oki earthquake rupture zone

S g o FER R 2 W B 2 5 McHugh Cecilid
KANAMATSU, Toshiya'* ; USAMI, Kazukd ; IKEHARA, Ken? ; MCHUGH, Cecili&

LBTPERTL B SE RN, 2 PESERNAR BT, 3 = a2 — I — LR
1JAMSTEC,2AIST, 3City University of New York

BT AR I B U IR L, RlEZRN Fo72eEZANTWVS. T WV o FEEEA </
HO/NER TR Ty TENMIERLRE L TREI NS EEZZ 5N, ZOREFEENZFTREOHERBREEZETTESF
MR EIN TV S, HARMEED FERBEIRHEICFES 2 P (Mid slope terracg IS IZILHRATHEFE T L — b DM
SN U TIB R NI/ NBRDFEEL TH O, T O/NEREE T2 ORI AE ORI DI TN TE 50
MBEDIENEEAN SEEHEZ B R > e, NE NI O 7 I ZHRER R 550, FEAEDaATICRZ—E
A NOEFENR SNz, FTERIFRICEE LTzT7 703y FIRE B WIFEIRICHEHIEL, 5120 DOhDar T
SHERDEE D LRI —E TH 2 HDER SN TV D (FAERIED 2014, K LREHER FHEICZ N Z N0 a7 O 51
O RAZ MG Uiz & T3, 2 0a7IcAH)E 60 EREE TR L 2R AZEN R oniz. dhbbarok
JEH S 6 i E TIC 1 BOHHEE 6 AT CTHME, %7z 6 LA MBIV EREZ RS, TVl T — X2
O HAROE IR T— %, YT —%, Za— NV ETFIVE LT % LR OZE)E 10004F B.C. B
FETHETES. —7, RADOT—RIKEZEZANE LIz 76 RENZHDAHBEGSERZT 6N, Thudk
ELRA OZF AN, WADZNE RS LN W T=DHREYIBLIESRED 7 1 )LV 2 D) ¥ TIRMEIN TS & HE
HEND. ThHOREE. TNE THRILHT OHBESUKEZLELERDEL SN TWERW D EERIER L E 5 T LW
W TES. I BICKRKEDTZDRE 14 FMRIEDEIS TERWVEILTOZEEIENE 2 — X4 MNEFOMIICKRELH
MATEB T ENHFFTE 5.

F—T— B QUG AR, HAE, X — X1 b, i AU 2
Keywords: The 2011 off the Pacific coast of Tohoku Earthquake, Japan Trench, turbidite, paleomagnetic secular variation
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@/&tﬁ&ﬂ%{;u@%ﬁélﬂ“b'lﬁ 201 LAE SR bR D & DIRE

Possibility for the occurrence of tsunami-generated turbidity currents: Insights from the
2011 Tohoku-Oki Earthquake

B Ry Y BGE C 2 BT SERD S RET RN TR IO Bk A O PR BT <Al R 8
ARAI, Kazund™* ; NARUSE, Hajimé& ; YOKOKAWA, Miwa? ; IRINO, Tomohis4 ; IKEHARA, Ken® ; SAITOH, YU¢ ;
HAYASHIDA, Akira” ; KANAMATSU, Toshiya®

VEFRERS, 2 R, 3 KRBTSR, 4 ARIE KA, 5 PEERARRA S IIZERT, ¢ @RIRY:, 7 SR, 8 Wit oe T ers:
4

ISaitama University2Kyoto University, 2Osaka Institute of TechnologyHokkaido University,?AIST, 5Kochi University,
"Doshisha University}JAMSTEC

FORHIEE - HERIC > TRAE T 2IRERHERY ORI Z AMEIC T 5 T &1k, S%OHIE « Bl g O E LR fiRhr F
HOFREDMELRE OV EIERZ G 2 T-DIIFRICEETH 5. T T, AW TIE, 2011FEREHT A FrEr il
B BRSPS WED A XY MRS OV TR « o217V, TORMZREICHG Lz, 51, BiEET IV E
FAWCHEE R R A 9 % nREME 2 Mt L 7z,

201 LAFBRAbHEE - HER OFAERL, —FEMEEKO 16 OKIZE 170-2000 m TEREHEREY OFIRERIZ I L, X
KR CT, SHHGRCHE, R, BTN, HHRREO M ZiTo7z. FERE LT, LTz 16150 5 5 14 iSO
EEIcA Ry MBI RS SNz, ZEEMEBEDO A N MY 4 I TN, TSR FEELTE—EX A
b EIRENT. ARV MEFEYID S B, KEFRFOX—E XA MdEEdl 150 km 7K 800 mLUEDAHIFAIC 745 LT\
5. TNHEHEREBRERIE, B ARBE R T XODE > 2B R eh 5, BERERICKDEE E
F SN IHEHERY ) B LT IRIBRD SHERE L 72 TREMEYEZ 2 5% (Araietal., 2013. Z 2 °C, HGEIFIRETR
OFMEET IV EIER L, BIIE NIZIEEROHEETES & 58T % K 5 SHREFRERORERMZHRR LIz LT A,
DI B 1.4 cmBEE (FEIBRER 50%) OHEEEVIADHIRIC K DRBENZRENH S T eibhotz. T 5IC, Hit
MR 2 EEE T )L (RIC ELIMOL1.0) ZHWTHEL, HEOMEN SREBINSIHREYOE I ZHE LIz A, il
BEMTEE 1.8cmbizofz. §74&bB, 20114EHILHN T ARSI ITET 2 X o RE R THL,
I DOWIKIREIC K D BE LIPS NTHERY D & ORIEIK TIRBIRDFET SRR T23IcdH 5 2 EAVRBE N

Sk, Ht S Ticigh oA XY MMEEICDOWT E SR 58BN 21T0, BRI 54 N MR 5 T
ISR 2 — XA S OREZEHS M L TWVERL.

F=T— R AU AR, FBGEEIRRER, > b HERY)

Keywords: Tohoku-Oki earthquake, tsunami-generated turbidity current, event deposit

1/1



Japan Geoscience U]_Jion Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

MIS33-P05 S ay Ry gV R—)b FFR9:5 H 26 H 18:15-19:30

S 3513 2 ) T004FE R DM EECE & 201 14E O ELOFCER
A 100-year stratum record and a 2011 Tohoku-Oki event record in the Japan Trench

PR 566G 2 IR B0 1 /NE — X% 3 B &k 3 ok et 3 Rl HEs 4 B ATy 0
FUJII, Minam? : KAWAMURA, Kiichiro * : OGURI, Kazumasa: TOYOFUKU, Takashi : KANAMATSU, Toshiya3 ;
MURAYAMA, Masafumi* ; ARAI, Kazuno

VRSB E R AR a L 2 U b, 2 IIETERY: - JAMSTEC,? WgTERTZEBHAMERS, ¢ SRR, © B K
LYamaguchi Un|verS|ty/Present Aratani CEGYamaguchi University/JAMSTEC}JAMSTEC, “Kochi University, >Saitama
University

AWFETIE, B AR B E RIS U, =R, AhEhh S EHREE N7 KR EHEREMIC DWW T, FHC
S L7z, 2hic kD, 2011FEDANY M X 2WENEE THEE Nz, 5, HEYOFERZ s eZzTEH
& U, TERHERRRIC X 2 3 2 it 217 - 7z,

U PALHEIC K BT TlE, —MRANIC, 210PbexBE DD SHERIHEZ RO H ENTES. X, 137CsDH
HEIC X > T 60LELAPNICHERS U 7= HERSI I S 2 IR % T M TES. TN 5 OFEHERFED 53k 5 NIRRT
DWC, MEIAROMERER ] & LT, 20114E 3 H OHIEIC & > TH U &£ 2 5 NS BIE TORELIC L S HERSEF 7 fif
Wrlre, E5I, mHREEHARRRTICHEDWT, WER 100E-OE TR TEMBOME R ZIH SN
iU’z

JURTOHEREYE, JAMSTECO [#FE L) T 20114E 8 HICIIVF T )Lay THIE iz, (g, =FEhodirE
&, JAMSTEC® 7D UL %] T20124% 5 HIC MBARI IR ¥ 2 a7 TEHRELE Nz, NS 2 DD IETIE, iF
KRB 2 I ZII AL THEREY) 2 RELS % T EWTRETH 5.

GHAMOHERER EE 2 5N5 DI, LUTO XK S BRGERIGHE T T 7 7 A VDRI Nz,

1) J\FOREM~FEM M TIE, 20114 3 H OHEEIFRIC K % LB X SNSHMOWEHBEY DN 2 LT\, C
DJFUED 210PbfihT & AEYHEIL S OHERRSE DR S, COMEGITIZICHRE LI-C A R8BI N, LAaL, J\
FPRER R ~ B RIR LTI Z D X 5 HERW IR T & b - 1=

2) G oOREMRm TIE, RETICHE—H, DFE D FERID SHFHIANOFRAUS K > THERE U 7= EHEREI D R S5 Nz,
C OWEHERIYNE, 210Pb& 137CRHTICHED < &, X FNEOMAIRYE & I RNEEORRICH D, 20114FE5 L5
ICEFEMHIER ISR A U T BRI X B A R NMERYI T 2 nlEEMED D TEWv SR I Sz,

3) ZFEMOMEA T, 210POfi#fTIc X D K8 TRIARNICHERE U7zl BEME D b 2P E N R T X /2.

—J, EHEOtERK S, UTOX3IcELdbNTz.

1) J\FTHEAHE ORI ~HERE R TIE, XY MEEMIBHERENT, ENNARHEENEEZTED, [T
LIRLIETLTWA T EAHLMIC > Tz, OIS TIIHERER FOWEENILE N TR T eNEZSN, &
WA cxiah - 7.

2) NG OREMRIE TIE, WAEREICHEDWT, JEH—>MADHEERARE Nz, T OF I L004LIN O EE TR
DONfERLTWVWS EEZILNS.

3) ZREMOREMIRILOWEEAE TIE, MERHICEDWT, M-It EBRDSRE NIz, Fz, 210Pbfi#tTic
DLk, ZTOHERDHEEZ, HET 0.061~0.166 cm/yr(0.068~0.076 g/cm2/yy T&H - 7=h%, FKJE T 0.109 cm/yr (0.045
g/lcm2/lyp TH-Tz.

P EDXSic, HILMTIE, S5F TiEmS N TE GO REA X MHERYIH = e REMIREIC & RS N zh,
JNFHTIEEEMETULMEREL TWEWNWT EAHLME o Tz,
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—REMD 2011 RALHIE « JE A N2 HERIV) OFREAEZ(L

Temporal change of the 2011 Tohoku-oki earthquake- and tsunami-related event beds
off Sanriku forearc region

M W Y SRR Rt
IKEHARA, Ken'* ; USAMI, Kazukd'

L BERARIT « MBI
LGeological Survey of Japan, AIST

201 LA AU LIRS & 2 AUCHE S HEIIC K 5 iBIRHERI) OB FHZZ L0 A N FHERTIOTEIE, ik 5K C,
e, WEMDLERME TLVTITIREENTWS. ik, s Y LOHEYHhTOTa T 7 A )VIGHIE - ¥
WERIET TS, TR G IRERARE L ATREIE 2R Ui, CTNSIE 201 LEHUEHIERIC A S 0 N2 S HER)
DIEEDEFZERIC NN TR 572 2 2R L TW0 4. IR T OZERIC AN A XY B REAEFEIROFEIC K
toelbn, —7, B TOZEMNICIENA N M REBHEHORE SR T2 EEDNH 5. K2 ldv
N RO REIERERIE, A\ MHERMIDRFHEOBBIIC I VIERENTVWE I e ZR% T 5. L
U, & OJLHIPHT 20114EDHIZE « IS K O D, EDX S HANY MERYDIERE N ZH 5N % T
eld, ARV MHEREY 2 IO TGS - ECRAE IR OMENC L > THETH S. EHIC, BEREOMEHIB N TIEARY
NI DRI R CH B D, 4 BN DT B[R CHLELTOA N M HEEY ORISR, ALY OTEE)E & HER
WEDRIERT > v B2 RIES T L2 Uz, RHCHERDRED R E <, RAEY OTRENE D/ E W HA S
ReflRH D AR HAHERERIE, @ROHE - Atz R SIS 2 I KW0—DTH 5.

F—T— R A NHERW), HHERHERDY), RRAFZ(E, 201 1AF IR - HE

Keywords: event deposit, marine sediment, temporal change, 2011 Tohoku-oki earthquake and tsunami
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201 VFESRALI T AR =R o0 b BB R AL AL VIR .
Effects of mass sedimentation event after the 2011 Tohoku earthquake on benthic orgat
isms in the upper bathyal sediments

PR TR 1 B B0 2 JUKS f 3 AR HER L B Ay 4 B AR L E AFR L I B
FHMRJRE S Wy B— 1 A R a vl L e B!

NOMAKI, Hidetaka* ; MOCHIZUKI, Tomohird® ; KITAHASHI, Tomo® ; NUNOURA, Takurd ; ARAI, Kazund* ;
TOYOFUKU, Takashi ; SUGA, Hisamt ; WAKITA, Masahidée' ; TANAKA, Gengad’® ; SHIGENO, ShuicHi;
TASUMI, Eiji! ; FUJIKURA, Katsunori ; WATANABE, Shuichit

LIBPEIT LB RN, 2 SO T3E R, 3 UK, ¢ R, 5 IRARK Y
LJAMSTEC,%Tokyo Institute of Technology The University of Tokyo:Saitama University; Kumamoto University

We examined the effects of mass sedimentation events caused by the 2011 off the Pacific coast of Tohoku earthquake ¢
abundances and vertical distributions of prokaryotes and metazoan meiofauna in sediments, using sediment cores collected fr
eight bathyal stations off Tohoku 1 and 2.5 years after the M9.0 earthquake. Event deposits of 1 to 7 cm thick were observed ¢
the topmost part of the sediment cores at all sampling stations. At some stations, prokaryotic cell abundances were lower in th
surface event-deposit layers compared to those in deeper sediments. These variations were explained by environmental pare
eters such as a sorting factor and mean grain size, suggesting that turbidite sedimentation affected prokaryotic cell abundanct
Nematodes had anomalously higher subsurface abundances at the stations where subsurface peak prokaryotic cell numbers v
observed. Although there are no corresponding data before the earthquake from the same sites, it is likely that the subsurfa
peaks in prokaryotic cell numbers and meiofaunal density resulted from the sedimentation events. The effects of sedimentatic
events on the organisms were observed 2.5 years after the earthquake, indicating that episodic sedimentation events on scale
several centimeters have a large effect on small organisms inhabiting sediments.

F—T— R AAARNY B R, EAEMAY), 2011 AT AT RIS, HER)
Keywords: Meiobenthos, Sedimentary microbe, the 2011 off the Pacific coast of Tohoku earthquake, Vertical distribution
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e FIRBERT R T A HEIC B 5 B R % O EE R FEZ L
A secular variation of sub-bottom environment after the 3.11 Tohoku Earthquake anc

Tsunami disaster around Hirota-Bay
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