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SIP [ I B AR | iRRESE & U C PR L i H|]
A kick-off drilling expedition at Iheya-North Knoll in Ore Genesis study of Ocean Re-
sources in SIP
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T DJzé, 20144 7 HICHIBRERIREEM (B Ew 5 | Ic kD, FPRREIbERICB O TREIRRMRE & a7 ) > 77z
HEbTz /) VT AP—EEIZITO, BE FOIMAERS & HENSBUKRE D DILA D ZHH#ET % & [HRFC iR
JEHED G i A Tz (), PRI ik 201045 # & FEIBR A HIE T8 331 XfiiifE (IODP Exp.331)T. I&H#ENH
TR IEEVKE S T OEFEE A — BV OHIFICHRIE FORUKIEE O DILA > TW A AREMMERI S 1, B Lo HERFIR
THTZHEDE B EULEFIEYIEGRENMRIENTWC D, KT TR © & % 2UKiEE & K T Ok
I BGERED B EZ MG IR D T « —)V K& EZ 5Nz,

I, BRPEIEE EOILMNIC 904K D IS N T F F2BUKIEENE (FHEREIEA ) LY A ) OJEIZELD s K
57 5Y A k& 2014413 UHICHT Tz IR S Nzl OBUKIGEIE (FPERILT F9 4 B) O T 194+, 5H6
A FTHMLUE, 2hid, PPERIEA Y VTP A P TRWEENZBUKEE O OILDY D DR L 3 DDOEUKIEENEAH
HOBHEZMGES 2728 TH-72h, YHEHE K D & KEREEE TOHEZE U z/z6, FirEo 2 Bukigm - Eid
OHHNE D bl o Fe, BUKIEENK C T TOMEI & 75 % 128, #E Y —)Uid 175 °C F T nBE 7% it ho O
MOIHZHN, AT, RUILSA TOHER « B0 4 L OR & iH /K Z liR <EAT %7204 7 3 > (Non-stop
Driller: NSD) Z %5 L TOH#EHI & 75 > Tz PRI NTZBVKE N ED 5EE L Ile/kiFEA RT3 K Z 500GPM(gallon per
minute, f#5) 1.9kL) TH -7z, BB 6 {LHTERE 1,351 mTHEIk->7z IS, AKD), a7HHUE 3 L. &E
211 mTHfE L7z (HiRS, AKR),

FLRITIE, TEKIEADSORMEE T, T TOEHEVKO R EIREIX 300° CEZBA TV aICEMNNb 5T (Kawagucci
etal., 2010) FdEkE NIcwETIREIX 84 CTH o7z, Fiz. RV IWISA T EIRERF AL THALHFMIEHIC K B FAE
DEREIT- 2600, FHEREHIIMRETE A >, I3V A, REEEIE. BXU, a7 TR TE S
ISR 2 7 HHTHE O SHEEBREME L D H OB Z L THBBXZTOBUKBE O DLW ZHEET 3 T
EWNTETE,
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B TR LWD & a7 SRIDY A b MK THERR & 112 BUKTHEN ORI 3 SRR TP - 7 #PH,
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Estimation of under-seafloor fluid on temperature and volume from the logging-while-
drilling data
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In July of 2014, offshore drillings on Iheya-North Knoll, Okinawa Trough, was executed as part of Next-generation technology
for ocean resources survey, which is a research program in Cross-ministerial Strategic Innovation Promotion Program (SIP). |
this expedition, logging-while- drilling (LWD) and measuring-while-drilling (MWD) were inserted into 5 holes around lheya-
North (original) site (C9011 ? C9015) and in lheya-North Aki site (C9016) to investigate spatial distribution of hydrothermal
deposit and geothermal fluid reservoir. LWD tools are supplemented by a measurement-while-drilling tool that is located above
the LWD tools in the bottom-hole-assembly. In this expedition, arcVISION and TeleScope were integrated as LWD and MWD
respectively. The arcVISION obtained physical properties along borehole (resistivity, natural gamma-ray), and the TeleScop
collected drilling mechanics data and transferred them to the surface by mud pulse telemetry. Both of these tools includet
annular pressure-while-drilling (APWD). Annular pressure and temperature were monitored by the APWD to detect possible
exceedingly-high-temperature geofluid. In addition, drilling fluid was continuously circulated at sufficient flow rate to protect
LWD tools against high temperature (non-stop driller system).

At C9012 and C9016, the arcVISION clearly detected temperature anomaly at 234 meter below the seafloor (mbsf) and 8
mbsf, respectively. Temperature quickly increases at that depth and it would reflect the existence of high-temperature heat sourc
During the drilling, however, drilling water was continuously circulated at high flow-rate (2600L/min) as stated above. Thus the
measured temperature is not exactly in-situ temperature, but the profile of the temperature reflects the temperature variation
each stratigraphic layer of the bore hole.

To investigate the detail of the heat source, such as in-situ temperature and quantity of heat, we performed numerical ana
yses of thermal fluid and energy-balance, assuming two types of the heat source: A) hot fluid shifting with circulated water,
and B) immobile layer like hot rock-bed. First, thermal fluid-flow analyses were conducted for estimation on how much the
circulating water disturbed temperature of heat source. We combined equation of continuity, Navier-Stokes equation, and terr
perature equation. These equations were solved simultaneously with simplified Marker and Cell method. The fluid flow and
its temperature between borehole wall and drilling pipe were simulated. The heat source temperature was also calculated |
time. As the results, heat source A (fluid) could raise temperature of the circulation water as hot fluid injected and mixed with
the cold water. On the other hand, heat source B was cooled by the circulation water immediately after the hot rock-bed wa
drilled. It should be required to have over 1000C of source temperature to make sure to keep the circulation water as warm &
the thermometer measured at 234 mbsf in C9012A. APWD also recorded the abrupt rise in fluid pressure with the temperatur
anomaly for several minutes. Considering this synchronism between temperature and pressure, we assessed the high tempera
fluid, such as geothermal fluid, is plausible as the heat source. Second, we estimated in-situ temperature and volume of the flu
heat source. From increase in temperature and flow rate of the circulation water, the quantity of heat supplied to the water we
calculated as 3.5 GJ. This abundant heat would be brought by injection and mixing of geothermal fluid. The relationship betweel
the temperature and injected volume of thermal fluid are constrained by the quantity of heat as: Vf = L28E%-287/Tf +
2.73, where Vf s fluid volume injected to the borehole (m3) and Tf is fluid temperature (C). Thus, we estimated that the in-situ
temperature and volume of the geothermal fluid:at&0C and<6.3 respectively, causing the temperature anomaly in C9012A.

F—T— R BUKILIR, thEAGRIAR, S e R
Keywords: hydrothermal deposit, geothermal fluid, Logging while drilling
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Lithology, constituent mineral, geochemical composition of the drilled core obtained by
CK14-04 Cruise, Okinawa Trough
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CK14-04 Cruise by D/V Chikyu was performed in the Iheya-North Knoll, Okinawa Trough from 8 to 26th, June 2014 to inves-
tigate the subseafloor hydraulic structure and geology. Six holes (C9011B, C9012A, C9013A, C9014A, C9015A and C9016A)
were drilled for logging while drilling (LWD) as well as coring of three holes (C9015B, C9015C, C9016B). Holes C9015B and
C9015C locate the flank of HRV (high radioactivity vent) mound in the lheya-North Original site, whereas Hole C9016B is ca.
150 m north from the central part of hydrothermal activity in the lheya-North Aki site where has been discovered in January
2014. Total coring lengths of Holes C9015B, C9015C and C9016B were 31, 30 and 150 m, respectively. In this presentation, w
report the lithology and constituent minerals determined by visual core observation and XRD analysis together with downhole
variations of the geochemical composition determined by ICP-QMS analysis. Based on these data, we discuss the geology, h
drothermal alteration, geochemical features and sulfide mineralization in the Iheya-North Knoll, Okinawa Trough.

F—U— R e 27, ORPREILE O, ESEUKILR, BINEK, CK14-04f)iif, Expedition 907

Keywords: Okinawa Trough, Iheya-North Knoll, seafloor hydrothermal deposit, kuroko-type deposit, CK14-04 Cruise, Expedi-
tion 907
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P-wave velocity structure in the southern Okinawa Trough
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FAPERE RS S — R IC B W TR MRS 3 2008 5 7 T, BifErifting WETHTHE EEZXABNTVS. b
7 7 QIKGIILE D S - TR &0, 7 =7 —EHJREIILE D S i I THRDEE N H5 T &
2L, rifing EFEAMT L DET LTV S EHEESNT WA, il b 7 MR S s S D 2 bz FERilC
R B7eic, W ELRZTTE 20084 & D FTERERIIC BV TRIVTF T v 2V GHEHELR & (MCS) M U if 1=
it O EITEERE 21775 > TV 5. ARG T, i - T 7RI R EIREEE TH 2 W <O DTS
ZigEig (U7 PENCHIST 5 EE X 5N5) ORI B RANCTINS 72DIC I LTz, HiEDOEICIn S /i o 6 #ll
MBLT b T THNCERT BMERCDONT, MERGHE S ORME 2R T .

FoN7 PEGEEMEETIVIE, MHE LS 7 MEEOMBIEILEIEE D B Ao TV AN, KEmICi3Bilitis & [
Bz BAS - iR « RESHR & D HERLE N, HEEEIC DWW T R RIRRCTH 2 T L 2/Rm Uie. I NIJE P K O & HyRd
HODY, RGO/ \E LR T8 R EEHEREZ RO T 10 kmfREOREE T, HFHENRIHER K 0 FHEICE
<, MCSHtEIciZZ  DEAMAET 5 T EWRHNTH 5.

GREMER) BIHAEREM THEE] ICXDHEMEN, REREHREICH T 2 EIEIFHRA R 1,050 (350X 3) inch? (17.2
liter) DT A2 7 5 AZ—72FH L, 50 MR THREL]Z. T—XDOIEITIE 240 ch A bV —=<7—7)L (3,000 m)%&
Wiz, JEITEREE TR, $aAE 6,000 (1,500% 4) inch? (98 liter) D7 /7> 7% 200 mEFECTHREL, #J 5km EkE TR
& U7 SR TR L 7z,
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MCS profiles of knolls scattered in the southern Okinawa trough
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W FigOME -2 7 T, RERTBEEVKEIDAR L ERAENTETWS. R, HEhRE 7T, O
TREIEYA b, BEYA L, TAEITA ME, HBIHRO R ZiERBVKIFEIEN R Oh > T 5.

HERRE B 2 T OFPERIEY A BT, Tsujietal.(2012)C &k % &, IHFGBVKIEE) TS N 5 FEEIC BV TE R
HeRML, SEFEEMRICHIEONIEL TV AEZRR LI EEN D, EEVKIEIINO T Tl A% & THK
ENDERBOEBOVEMAEL, [FEEAFOFEPICA CTeWiE» SilkNZES 5 2 & T, WKEERMECTVwS L
2R LTS, —)5 T, HEEE RS 7 LU T, R b S ISV, FREIBIEAY N & I EEVKTE
BIKIIHIEN TV EDD, KERZE DS X DRI N TV,

i EARZ TSRS b D 7IRIC BT, JERICIAHID - A KPS - My A2 R L TE TV B,
CCTCRIMRO—HIE LT, WEBVKEHOMFAENHION TV L BEBRICHT R 7219, 2 Rl EE 3
km, Lt 500mBED/NTTHS. HAOHFHETHLNIZMC S ORI ZIERT 2 &, NUPEOHERY M BIED K
FANSAIE L TH D, HRORRAIID S PANCH) 3 km OFIFHOME K 0.1 sk, FEMEOHERW) & KLtk DHERH) D
BESHET, WlEDN SR U 70O S AL L, EEDBVEMNMAET 5 E2/RLTWa. U KEFOTIAD
FHEMEIIE NG, X7z, WBIET 05MMHIICE, YTSDEANCKS XA 7 MUV IVH EDES RN SEHNE
5NTN5.

ZREMOROHEST, TNUNO/NRICENTE, SEREENTH LicBWTAITED & D & -Ib N 5 5LENE5
NTWB T ehb, g ERLTHIA T 25MEBEIET — X LB T2 BT E5 TETH 5.
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Keywords: MCS, knoll, hydrothermal, fault
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Sub-seafloor structure of hydrothermal deposits in Hakurei site, 1zena Hole, the Mid-
Okinawa Trough by VCS survey

ZRE G E R K= 2 A Bt 2 BUE 2 A 5GR 2 Jamali Hondori Ehsan,

il ge—3

TARA, Kenji'* ; ASHI, Juichird ; ASAKAWA, Eiichi? ; MURAKAMI, Fumitoshi? ; TSUKAHARA, Hitoshi ;
MIZOHATA, Shigehard ; JAMALI HONDORI, Ehsar? ; TOKUYAMA, Hidekazu?

VHEURER AR, 2 RS HIERRI AR S WITAT, 3 mAIRAE O 7 et > X —
LUniversity of Tokyo,2JGl, inc.,>Center for Advanced Marine Core Research, Kochi University

Seafloor hydrothermal deposits are formed in the deep sea around hydrothermal venting sites, where abundant metals preci
tate. The seafloor locations of hydrothermal deposits are revealed by the exploration of geophysical, geochemical and submersit
investigations. Hydrothermal deposits are known to form chimneys or mounds. Scale of hydrothermal mound is thought to be
a hundred meters square by recent surveys. The sub-seafloor distribution of hydrothermal deposits are identified partially b
drilling core data, however, a continuous structure has not been fully understood yet. To improve the quality of the sub-seafloo
imaging of hydrothermal deposits, high-resolution geophysical data acquisition is required. We conducted two Vertical Cable
Seismic (VCS) surveys at Hakurei site, Izena Hole in the Mid-Okinawa Trough to reveal sub-seafloor structure of hydrother-
mal deposits. In September 2011, we carried out 28 survey lines around the hydrothermal mound in the Hakurei site using a
air-gun source during KY11-E04 cruise. In August 2013, we carried out 28 survey lines around the southern part of KY11E-04
survey area in the Hakurei site using a sparker source during KY13-E02 cruise. VCS surveys successfully imaged the shallo
sub-seafloor structures of the hydrothermal field. We identified a mound shape reflector at the sub-seafloor. In addition, w
estimated the seismic velocity at the sub-seafloor by the common reflection point (CRP) gathers. Some of the reflectors of th
CRP gather show high velocity zone at the sub-seafloor. Previous drilling survey reported that hydrothermal deposits are burie
by volcanic sediment in the Hakurei site. These results suggested that high velocity zone between reflectors at sub-seafloor
sediment-buried hydrothermal deposit.

F—U— R BEBUKILR, N—T 4 IV —T 05 A A3 7, il - 5 7, WK MRS
Keywords: Hydrothermal deposits, VCS survey, Mid-Okinawa Trough, Sub-seafloor structure
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Hydrothermal sulfide/sulfate and alteration minerals obtained by drilling below the Iheya
North Knoll hydrothermal field
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ISHIBASHI, Jun—ichird* : INOUE, Hiroyasu ; TOTSUKA, Shuhei ; TSUTSUMI, Saki ; MIYOSHI, Youko? ;
NOZAKI, Tatsud ; TAKAYA, Yutaro® ; TAKAI, Ken? ; SUZUKI, Katsuhikd ; CK14-04, Scientific party
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20104FIC T E N7z IODP GREFEBZEERAIG ) 331 MTEICH X, 20144FIC1d CK14-04fiHEDNE U X 5 I HEH
it T5Xw 9 ] ZHWVTEBEI N, HEHE b5 7 OFPEREIE O BUKIEEIEIC W TR D < WFZE ER &
NTWV3, ARE T, TS OHHI TEVKIEEIKOIE Fh 555 Nz 2 7RISR & Nz BUKMER LI O IR
E YRR . BUKEESI O FEIRIC B IEH LN B E U, MK N OBUKEREIC DWW TS 2 MBI 22t T %,
FREEIGE EOBUKIEHID S >~ R—7 Th S & 311 COERBVKEEH TS5 NBC W K (27 47.4'N, 126 53.86'E,
depth=1000m 7z H0IC U CTHRAIFFZE D EBI S N T\ %, BUKMERMESEYID R S N7z Did, C0016 (NBCE#UKY ™~/ K
D9 <Hp). C0013 (H{HF 100 mDRFHE) . C0014 (HHF) 450 mDRFHH) . C9015 (NBC #Uk= 7 R DD R D<=
7> R). C9016 (FEICH) 3 kmEEN/zRIDEUKY A & [7FT A ) OB TH 5,

NBC Buk~ > RO S dH 5 CO0L6BHEHIY A MCBWT. BRI LA REEWVL T (0-9 mbs) A5 60
cmRC DTz > TERIE NIz, T DOHiAIE. BIEOBIIRERGE, FTEhdh, BEHFa, BEEkFiA 100 p mIZEICKELZE DN
B ENTED., RIEESBIINAIGEY, LML, MTImeE~ ) v 7 ARICH D ZENTV S, & HICHED
TR (27-45 mbsi 5 id, HiAb U7z HEREYPICRIRIC S BREE, B508i7e EDET 2 & ORI E NIz, T OFEE T,
fTEYI e LTFIcr7aI A FHEE S N,

NBC 2k~ > R OsfIREE O CO013HHHEIY 1 FITIBW T, 0-16 mbsIDRWERE D & BIdENFE. /78085, B8k
EEUBUKEEHRMNME DNz, T OHERYIFPOSHTEYNCIX, WBIEE N TSN, S, ~10 mbsf Tl i
MREND LWV IEEDHNRWEE N, FIESENTNE BIETH 2D, K HHY0m4E 7% & ORI
WKHENTVSHBDEEE TH B, ROV TEIEEICONTREL RZMEONDH - Tz, LI OV T, HBE
ERTARXTZA G, H 2787148 LRBIZBTA F=ARXTZA MEBRBEIYINDEBL Tz,

PUkEDEUK~ 7 > RIC$51F % C015HiHIY 1 MW T, 18-23.5 mbsDIFEMN 5. BAMSheE. g, =Sk, /5

SHILDNRIRICE TN A HEYIDE S NIz BESIMIDZ WER T A, WG WAaBEH 2 WIEESG) . ATk
%75\75\& DEENTNS,

7 FY A REFED CO016HEHIY 1 kTl 9-11 mbsfDIREMN 5, A4V M HMINCE BEVKZE EHERYNC PIRSRTES®
FEEODSTENTVBRTEAHLME STz, THUTDVTIE, BIED (FEGASD) CiHcHEd %,

DUEORERIE, BIRFLKZRET 2 BIHEhIED 5 W T 8HEE & WV o Te i b EEYE. HEE RO IR EE TE 5
WEERWHENTED ., BE mB20IEE km BENZHHY 7 P TR HELTRONS, LEeHBTENTES, C
S LTSI O AR id. BUKRDBIE FOMENFE L TWVWBE EEZI DT ENTED, F-HYHEMCTEET S &,
NS DOEEINE VT N E BUKREEIYOMBEIEIICHENTHEL TV S &0 mT, BISADZN L IFIHS M
x> T3, TOHME LT, BUKILRDHOERICATZIRAIFAEDE L TWARW o, BDhdH 2 0iE, FHFEIE R
DBUKIEFN AN I BUKFLIR DTE R ERBSIC R IEH A TN 2D DD, ZEZ D L3EERHZRERDITHA D,

F—=T— R HBEEVKILAR, HREHRE, RILIER, BUKPERS 155

Keywords: Seafloor massive sulfide mineral deposns seafloor drilling, kuroko-type ore deposits, hydrothermal clay mineral

1/1



Japan Geoscience Union Meeting 2015 /0 d ;,

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]ggg;gimc

Union

SCG64-08 £35:A05 FFR9:5 A 27 H 15:15-15:30

R 2 7 I E KIS D FE A HER F A D ESRM GG IE TS K 2 AFAHIIE O L

ESR dating of barite in sea-floor hydrothermal sulfide deposits in comparison with dise-
quilibrium dating

PRI ZRa b B HT L NE Y L kS MBS 2 P B2 B AE 2 o 3 EE R 4
FUJIWARA, Taisel* ;: TOYODA, Shm1 : UCHIDA, Ai' ; ISHIBASHI, Jun- |ch|r§ : TOTSUKA, Shuhei ;
SHIMADA, Kazuhike® ; NAKAI, Shur’ichi® ; TAKAMASA, Asako*

R LLEBERIRSE, 2 FUMNREE, B BRURSE, ¢ R AR S ST

LOkayama University of SciencéKyusyu University,>University of Tokyo,*National Institute of Radiological Sciences

The evolution of the hydrothermal fields is one of the important issues. Dating methods using disequilibrium between ra-
dioisotopes such as U-Th method (e.g. You and Bickle, 1988Ra-?1°Pb anc??®*Ra?22Th method (Noguchi et al., 2011) have
been employed for such studies.

Okumura et al., (2010) made the first practical application of ESR (electron spin resonance) dating technique to a sample c
submarine hydrothermal barite to obtain preliminary ages, while Kasuya et al., (1991) pointed out the possibility ESR dating.
Toyoda et al., (2011) determined the optimum condition for ESR measurement while Sato et al., (2011) confirmed that the signe
is thermally stable enough for an age range of several thousand years. Recently it was shown that this method is also practica
applicable to barite, especially those in sea-floor hydrothermal sulfide deposits (Takamasa et al., 2013).

ESR,?2Ra?'"Pb, and*?®*Ra-*?®Th ages were determined for barite crystals extracted from hydrothermal sulfide deposits
taken at hydrothermal fields taken from Okinawa Trough. The ESR ages range 4.1 to 16000 years where the ages obtaine
by the three methods coincide in the samples up to 15 years while, for the other older sampi&R &3 Th ages are the
youngest and ESR ages, the oldest and*thRa*'°Pb ages in between. The samples with younger ESR ages show younger
226Ra?1%Pp ages and those with older ESR ages show cif&a?°Pb ages with no detection 6f*Ra. This tendency of
the ages is explained by more than two hydrothermal events that formed the sulfide deposits where barite crystals with differer
ages are mixed together in the examined portions of the samples. While ESR method gives the averatféRag&®b and
228Ra??8Th ages are underestimated because of decay of the parent nuclides.

Based on the results of ESR measurements, for which the applicability of wide age range is shown in the present study, th
order of ages of the 6 hydrothermal fields would be arranged, from young to old as follows; Yoron Hole field, Irabu Knoll field,
Daiyon-Yonaguni Knoll field, Hatoma Knoll field, being nearly equal to lheya North Knoll field. ESR is a practical dating
method of hydrothermal barite, however, calibration for the absolute age determination would be still an issue.

Keywords: barite, hydrothermal activities, electron spin resonance, radioactive disequilibrium, dating
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Preliminary report of AUV URASHIMA dives at Tarama and Irabu hydrothermal fields

TPEY R L TR SERE 2 BRI RER 2 MO NSEE S I B L 2R BT B ALY

AN RS N =

OKINO, Kyoko'* ; ASADA, Miho? ; NOGUCHI, TakuroR ; KOMAKI, Kanae? ; FUJIl, Masakazli; TARA, Keniji'® ;
MANAKA, Takuya' ; KOIDE, Satokd ; TOMITA, Daiki*

VRS R KB LRT, 2 JNTATBOE AU LR RRAS, 3 SRR, 4 FRRA R
LAORI, The University of Tokyo,2Japan Agency for Marine-Earth Science and Technoldggchi University, Shizuoka
University

We conducted four AUV URASHIMA dives at Tarama and Irabu Knolls in the Okinawa Trough to reveal the origin and
extent of these hydrothermal systems and their geological and geophysical background. The structure, fluid geochemistry ar
associated ecosystem of hydrothermal systems are highly diverse and the diversity is constrained by the surrounding geologic
setting. The Okinawa Trough is located at back arc area of the Ryukyu arc-trench system and is considered to be in transition:
stage from continental rifting to oceanic crust formation. Many hydrothermal fields have been recently discovered in the arec
and they are characterized by the influence of rich sediment supply both from arc and continent. In August 2014, we carried ou
two dives at Tarama Knoll and other two dives at Irabu Knoll during YK14-16 cruise. The survey objectives are 1) to conduct
high-resolution, three dimensional mapping of two sites using multiple sensors equipped on the AUV, 2) to compare two sites
of different host rocks and tectonic settings, and 3) to identify an unknown high-temperature vent site at the Tarama Knoll. The
AUV was generally operated at constant altitude mode (alt.=100m). We succeeded to cover whole area of these two knolls, usir
multi beam echo-sounder, side-scan sonar, sub-bottom profiler, three-component magnetometer, CTD, ADCP, pH/ORP/turbidit
sensors, and water sampling using 24-channel MINIMONE sampler. The Irabu Knoll is located within the back arc rift axis and
consists of three topographic highs. Three hydrothermal vents were reported on the knoll in previous surveys and all hydrotherm:
systems are hosted by basaltic basement. In dive 181 and 184, we confirmed three known hydrothermal vents and revealed t
surrounding detailed geology. Magnetic anomaly is extremely high in general, supporting the idea that the hydrothermal field:
are hosted by fresh basalt and maybe by active magmatism.?The Tarama Knoll is located about 20 miles west of the Irabu Knol
at the arc-side terrace of the back arc rift. Previous ROV survey reported a low temperature shimmering hosted by rhyolitic
rocks at the top of the knoll and the extent of turbid seawater at the southern slope of the knoll that may indicate an existence c
unknown high temperature hydrothermal vent site. We covered the whole knoll in Dive 182 and 183. We detected strong plume
anomaly at the eastern slope of the knoll by geochemical sensors. We also detected the plume ejection form the seafloor in wat
column records of multi beam echo sounder and side-scan sonar, leading the identification of exact point of new vent site.

F—TU— P EEVKR, AUV, IR 5 7, MY, MR, BUK T IV — L
Keywords: hydrothermalism, AUV, Okinawa Trough, seafloor morphology, magneti anomaly, hydrothermal plume
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AUV 5 5 L EMNEA T2 B - DHREEFUKIRO UL
Deepsea Magnetics on Tarama and Irabu Hydrothermal Fields

EH B 1 Py - 1
FUJII, Masakazti ; OKINO, Kyoko!

LR R KBTS T
LAORI, UTokyo

Magnetic signatures of oceanic lithosphere is changed by hydrothermal alteration, therefore magnetization contrast derive
from magnetic anomaly provide us information about spatial extent of hydrothermal alteration zones. Previous studies reporte
both reduced and enhanced magnetization at different hydrothermal fields, suggesting the destruction and production of ma
netic minerals are controlled by geological and tectonic background. In order to characterize magnetic response of arc/backa
hydrothermal systems, we investigated two hydrothermal fields of the southern Okinawa Trough. The Irabu knoll is located or
the axial area of backarc rift and consists of basaltic lavas. The Tarama knoll is located between backarc and arc sides along wi
dacite to rhyolite. Previous surveys reported hydrothermal venting on both knolls. During the cruise YK14-16, we conducted
near-seafloor magnetic measurements using autonomous underwater vehicle (AUV) URASHIMA. The vector geomagnetic fiels
was measured by fluxgate-type magnetometer at an altitude of “100 m with the whole area of the Irabu and Tarama knolls. Th
correction of vehicle magnetization was successfully done using data obtained d8+figyre loops . The amplitude variation
of observed magnetic anomaly is up to 12000 nT at the Irabu knoll and 1000 nT at the Tarama knoll. Sea-surface anomal
also shows larger amplitude variation at the Irabu knoll (760 nT) than Tarama knoll (460 nT). These observations suggest thi
difference of hosted rock type, i.e. the Tarama knoll is hosted by basaltic rock with large amount of titanomagnetites. In addition
to the magnetic signature of the Tarama and Irabu knolls, we will discuss relationship between magnetization distribution anc
locations of confirmed hydrothermal vent fields.

F—TU— F: GRBGUERY, BIEREVICR, R 57, AUV 5 5 L&
Keywords: near-seafloor magnetic anomaly, seafloor hydrothermal system, Okinawa Trough, AUV URASHIMA
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Underwater gravity survey using autonomous underwater vehicle in lIzena caldera, th
middle Okinawa Trough

T HEN b A S L FIE L e B IR OZ 2 AR 2 AR 2 R B 2

B 5 4

SHINOHARA, Masanabt* ; ISHIHARA, Takemi ; YAMADA, Tomoaki® ; ARAYA, Akito ! ; KANAZAWA, Toshihiko? ;
FUJIMOTO, Hirom? ; TSUKIOKA, Satoshi ; UEHIRA, Kenji? ; lIZASA, Kokichi*

VRO E BTSRRI, 2 B SR AR, 3 M ETZeBH AR, 4 SO A R AR AR BB A e
IEarthquake Research Institute, the University of Tokyational Research Institute for Earth Science and Disaster Prevention,
3Japan Agency for Marine-Earth Science and Technolb@yaduate School of Frontier Sciences ,the University of Tokyo

It is known that there are seafloor mineral deposits around Japan islands. Gravity survey is one of powerful methods to obtai
density structure in crust, especially for exploration of underground deposits. In marine area, surface ship gravimeter and oces
bottom gravimeters are often used. Recently the system which can survey a wide area quickly with a higher resolution is require
to obtain a high-resolution structure below seafloor. In addition, recent technology of autonomous underwater vehicle (AUV)
enables us measure gravity in underwater environment. To estimate structure, measurement of both gravity and gravity gradie
has an advantage for precise estimation. A required accuracy of the measurement was estimated by using model calculatic
From an expected model of seafloor deposits, it is found that a resolution of gravity measurement should be approximately O.
mgal, and 10 eotvos for gradient to estimate deposit below seafloor.

From these objectives and specification, we have developed an underwater gravity measurement system for exploration belov
seafloor using an AUV. Our system consists of an underwater gravimeter and an underwater gravity gradiometer. For gravimete
system, the sensor is mounted on a gimbal mechanism to keep vertical. The system is controlled and monitored via acoust
link of the AUV. The gradiometer has two gravimeter aligned vertical at a distances of 50 cm. For practical observation in the
sea, we choose AUV Urashima belonging to Japan Agency for Marine-Earth Science and Technology. Because the Urashin
is large AUV, Urashima has enough space for installation of the underwater gravity measurement system and stable navigatic
is possible. All the power is supplied from the Urashima and acoustic communication system on the Urashima enable real
time monitoring during observation. The first observation was carried out in September 2012 in Sagami-Bay, Japan. For the
observation, the Urashima was navigated at the constant speed and constant depth on the profiles. We succeeded in obtain
gravity data and other data for compensation of the gravity data along both tracks with good quality. The obtained gravity date
were low passed to reduce noise first. Our system has a high-precision water depth meter with resolution of less than 1 c¢n
Effect of vertical acceleration, which was calculated from these data, was removed from the gravity data. In addition, we made
tilt correction using horizontal accelerometers. Finally ordinary data processing for onboard gravimeter were applied. After
the data processing, the data from each track show good agreement, and standard deviation of the data are 0.1 mgal. In otl
words, our system is estimated to have accuracy or repeatability of 0.1 mgal. From comparison with the data between underwat
gravimeter and onboard gravimeter, it is found that the underwater gravimeter system recorded more detailed changes of gravi
which seems to correspond to topography mainly.

In August 2014, we carried second gravity survey using our underwater gravity measurement system in the southern regio
of Izena caldera, the middle Okinawa Trough, where seafloor deposits were found. The survey area is approximately 2 x 2 krr
The Urashima was navigated on 15 profiles in the survey area at constant speed and depth. We obtained the data from bc
gravimeter and gradiometer with good quality for all the profiles. From the obtained gravity data, we estimate gravity anomaly
map in the I1zena caldera through the processing for noise reduction, which is described above. After the processing, we obtain
a free-water gravity anomaly, which corresponds to the seafloor topography. Because the AUV Urashima also has multi-narro\
beam echo sounder, detailed seafloor topography was obtained. We also estimate Bouguer anomaly using the detailed topogra,
and assuming density.
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NI R — AW AIVT T EHMEL VT 1B 5 AUV IS - S8 .
Deep-sea magnetic and acoustic surveys using AUVs in the Bayonnaise knoll and Myojir
knoll calderas

ASE TH M7 2R3
HONSHO, Chié* ; KIM, Kangsod ; URA, Tamak?

VIRIERZASEE B2 T B ZET, 2 g BRI 2 oeT, 3 JUN TR R n Ry BBkt > 2 —
1IRIDeS, Tohoku Univ.2National Maritime Research InstitutéCenter for Socio-Robotic Synthesis, Kyushu Institute of Tech-
nology

P/ NG ERON T 32— ARV T Z B X ORIV T &, ZNENARELKB XY V54 ZHK LML
N5 KRG BUKEREYIILR Z RS 2 C L THIB NS, FLlE, WIgHh T2 9h ] I X YK14-10,1 165513
(20144E 6 A) IBWTC, HFHEEHTEER (AUV) 55 L% ZHWElALVT I OHEEIIVFE—L - A R AFy
VBIE X OEBI S SR BN i U Tz, NI R— AW AIVT T Cld 2 i (BRHEfTIEEE 46 km) ZFHIL.
WMHIICBE W T—EEEZTICAUV 556 0LF ] BXU 2D4] R ERMIZE ZHOCEHE LT —X &
BT, VT INEIZ /13— B RIS 7 — 2 2 1%, BMEE A1)V T IS B0 TIIFIO AUV I X BRI~
EY 7 THo, 2 (BeHETIHEE 52 km) ZREL, Y2 oA ZBUKIAREL, ek 1R, VT IREEERIC T
F— R IN U Tz,

SIVFUE—=LT =R SER LN T 32— AW /)T 5 OFFIE RN IE., &90Y 7 MEENCERT % & Bbh 3
77 b= 7 IR HIEDBEFNC R B Nz, AL R A I Y B Wi, oA ] BB O ARSI, rhoe it
DOHREZ BT EAR R U2, & DICHIRMEI LR D@L 208 5 Wi\ & b micHi TV a XS ICE A, W
NE V7 FEIEEIOEY L BbNnd, T, TIEAICK D VT T EEEIC AL — R ETONOFIDEET % C
ENVHo T e, SHEORETE 5, ZodtriEfilosigLic & bE — B E TOWEREOH 2 Z ENMHL N ERD |
JER—FEPE S DR GEDIFER K DR R E Nz, ZIZHPESHTH 2V 7T 0 > T D5ENGEEHL MR L
TED., HHRISGZEDE TS, AR OMEN S, HIVTTEIERICH B/ k. AL LTI T A
Yo NEORYUA SIS, D THROEER L TWE T Aoz, TO/NRIZ. 71V T 5 % m i kitwr
I 5RIREENEESDO—MEDN VT TENICIERE N2 DEEZEND, VT T 1 V7S RS WEGEIEB
KONITEINC K > T, NIX—RBRZTEBCYROENE EAEAZIL L TV AR %, AUEOK R
BER VT Z Z W3 2 i SIS S 2 mdb A T O @R b TR U 5N 0, ZoHic, HfEILREZ FT3s /)L
T IR, R MHERES. VT S EE LRI R AT KRG LM EAE S B, FRYR MM EEE D SR MU IS A R [M]
MICEATED, FICIFASHERI—VIBIRERT 22 DERBD NS, OB EFNREREZLES 2 eh b,
CNSERBUKEHE TH B HREE S H %,

BHfE Y > D A XIRIBOMEHED 51, FL—ZHIBHIO T > RPN, VT FEE FICESRRICIZIFER
T BHANHTTOVBETDHLENC RS>z, A RAF v VEHRICIZF L= 5 EHAIEE 2 7))V — LB
WKL ENT WS, —J7. SIREED ORER T 3HE U TIRIEDNE < FREROMAINRIIIZR» b iah > Tz,
JEKE, TH EXK D 500~800 mOEEEE TR SEBDIEERTEDN TV, IWETRORAIHEDIES U LD
N TE DN, FREERTS VT T K28 S LN S h e R & ORI > TV, ks, 1l
TEEBIC R 2 s b B 0 . F TH S NZTRETRICI > THALD g s W EFRDME T 0 . kO Z R TS
LOHIHZEKMRLTWVWE LS TH 5B,

FESLR &Y > T A4 RPLIR & 2 bk s % &, FEARICERRT 5 A MICF L=< T 2 ROBVHT % LWV 5 5k
MICHESD D %, —75 T HEILKEDHB KR Z1ES DI U, BIED & T A Y 2T A ZFKRICIE BT - 72k
RFEDEED SNV, BT A RIR TIRRFEORAE D Z & Z & M58 /5 720, BUKZRRIC X B bR DMEZ #io T
EMEZENEH, —JT T, B TELNTWS T —XDOHFIZY T4 XKD T AFEICRSNTED, 2k
GBAEHD TOEVDEHETH S, SRBORAEFESIC OV THEN G Z 135 120, S, ShREIZ K 0 JEHiIC
BT 208D %,

F—T— F: BUKILR, AUV
Keywords: hydrothermal deposits, AUV
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EPR N9 50"C DB EEVKFLEIIC 350 % et o LR GiAE I DWW T
Electrical resistivity structure of the oceanic crust around hydrothermal vent sites on Eas

Pacific Rise at N9 50’

Sphd $ht 1 B R Evans Rob
TERAOKA, Takuyd* ; SEAMA, Nobukazt ; EVANS, Rol?

LR RA R AR AR R AR I, 2 0y AR— VT
!Department of Planetology, Graduate School of Science, Kobe Univéiitgds Hole Oceanographic Institution

LTz B EEER (EPR)N9 50 OFIEEVKILE LT MMR EIC X 2 B DR EZRE TS, MMR #EiZaY ha—
IV —ZEO—FET, RO AR S 2 HEE T 5 T2DICHW B NS, 200 TDXE S SHFE X N DL, 1
2 0 Akm BEN T NS RIE S Nz 10 B0 IEHC X > CaddkE Nz, A bR ETOWESLET—2 M5 1 XTtD
R iIRSE 2 HED 0. TNERAEZ HIYiIZRFD 3 DDA SR D . ZTNHAAZETY 7 O 7% ARk # £
LT3, & FEBIEHESTH Y. TNREVRIBROEER L. 2BHIEEHEIITHL XA 70 R, 3/8HIE
KR TH D, ZREIIF v o= L@V Va2l ROXV M=V EBZELRELTNWS, bt
FEHGE CO IR E RO DM ZHEE T 5 - DICHERE 28 AT 5, WG RE B S NiE T — % EQZVJE’J&JZIS
PSS N TERE T MO MM FEBIRIC K > TRE I NSO ETER I NG, TNTNOWERSIFHINT % iR
By T, OO HIEFIEEAROMBEE LR L, THUXMBESVKIEEI®, NEEAT—ILD) vy IF 7 b= 7Xk
R LTV B AEENED D %,

F—T— R RO, MMR 7, 2> ko—)LY — 2, EHUKAL
Keywords: EPR, Magnetometric Resistivity method, controlled source method, hydrothermal vent
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Chemical composition and stratlgraphy of sea floor sediments in Kikai Caldera and Na-
gahama Bay, Satsuma Iwo-jima Island

JEE A VBN B2 ) 53
HARADA, Takuto'* ; KIYOKAWA, Shoichi? ; IKEHARA, Minoru3

LIUNREE KEABEH 2 HIBRESE R 2RI, 2 JUNREE KRSt IBRESR AR, ® R A O 7 Re B st
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IDepartment of Earth and Planetary Sciences, Graduate School of Sciences, 33 Kyushu Urfieségiment of Earth and
Planetary Sciences Faculty of sciences, Kyuushu Univef&gnter for Advanced Marine Core Research, Kochi University

LS

JEE U S L R B B A0KmBFIC N 9 % BEERR i B SR AL 7 S S LD —iB 72 9 & 41, IR KERICHE
HLUTED, FICENICH 2 EIRENTIEREO/KBLERD I L T 5 (Kiyokawa and Ueshiba, im press)EitiZ Tld,
HBED SIEHT % Fe2+ A A VICETIRRKDUIK ERIET S T & TAFKBBEFROaa A REKRLTED, EBAN
SIXFHAN SR8 D E KD AECTHRHE L TWa. T O/KEEEFEBYIEESN Tld, 7K 80mDIFIE F (NHK 'L 2
7 LK) TEMRENTED, WRAIVT I EKBLF OB > TV B EEZ 5N5. Fisilild KS14-10
TRV T T ERIFESIKGR 650mitisiic BT, Kt F g BBz g a7 ziE Lz, #
EOPIBYNIIFEEIC K > TIRREEEZ TS % L SN TWVEH, SR AIVT T TIRIEEZ(ICE S Sy ot
Fikk 7 BARINCESE - I8 TE % L EZBNS. AWIZETIE, %ﬁi‘@kkc%%%ﬁ?%nk%tf%@h?(‘:m"%@ﬁ
EHER L W)LV T T K 650 ml S TOXIVF IV a7 HFHS DWW T D, Bl &AL HT OFE RIS OV THRE T 5.

(22 FE]

FIREIC B 2 Ik 1 & YUY 72 B & &3 TS (FE-SEM) 2 W TS 211 72, iz, R AV
TITHNDMCIBIT BIEEN RIS 2 AOHEREY) 377 (KS14-10 177 A 39cm, KT10-18: 2177 B 42cm)DEI%E, CT A+
Y, F1XRF (HE X fobn) ZidABTz. BAEDE, #)70kmdD a7 (TSKIPC: a7 C26cm I DWW T E L4
ZiTo Tz, XRF77H11& 800°C T 12 RN LHFRMER D ZRIE UTz1%, X/ AR TN S HENKRTBY F UL E
HEAULHIAE—F2Fl. o A8 — RZ80¢ X Satikds XRP) 12, FEGTROEEIN 2177, BRHE
bg 1lem TERF 94 Y > IV EHIE LZDE(\L ZTED DTz,

[RER - F5)

TR « YR OBIES © FE-SEMIC K B BIEROMR, THER %) 0.2um THBHDICH LT, WEIE>1um D
REZDONTTHEREINTVASZ EAMEREEI N, A= ADERAIX D TEET HRFIIEET S & THERLTWS
EEZBNS.

7B a7 I3EARA U 77— ONEEIEHEREY TH O, L FETIEE TROBONDRALNTZ. FFRC
HEADNEIEN bEER, FE650mDa7 (a7 A) TREEREVFHAL Y IEaERL, KEEEENRSN
2. AITAT4 RTR, fmb\u\*ﬁi%’ﬁ%ﬁﬂm\ =S VAE G TASY gh

CTAF vV i ETH LMy FOILOBIRIKICALN, EVHEILE N TV, £, a7 ADXKBEM S
28cmDERICIE, EE 1 ¢ miE EDPUM WKL T2 R DBERYIELDNELE L Tz,

XRF0#7 : FHE 10 TEICDWVWTHHTL, Si0,, Fe03, MNO, CaOmd 47E;ﬁbuj:ob\fﬁ{tb‘ﬁ,6m7’g Sio, 1F1F
52 55%, RHca7 AIZEEH S 28cmiliiy T SiO, &HY 56 BICHENT %, Fe,05 13 3.7-4.0% C, (ZIFHHETH 5. 71

72, Frca 7 Ao B (BBEER) & 4.3%CTE<E>TW05. MnldliZE A8 A>TV, ktwﬁﬂ‘wﬁ&\%m})
ﬁﬂo) MnO EEIZREN S 10 cmT25% & EHWNENEE>TWV5. Cald 7-8%IZETSi Wit E L D, I7 AT
H5N% 28 c mifhnd SilCaZ bl SilcELHEDwE I L Bbns. SRICOWNWT, KS14-10a7 AlXE NS
FUEBKIEETH S, AT TIRERDA FelBENE S TNLRIEE TH 5. THUIHERYINER U, EomERENcE
BT ETKEIEHEDNBER LIz EZ NS, MG LIZREAEBRTOIATICENTHOEBRIXUY VA UE
EENBC LR, WEXENXOBILNT, EBICBEYE UTE-IIHE > TWBIEEERH 5. —7, BRIV TS
kIR &80, & UIAEYIEEIDER T, HEE N T IKBGKMIIREICAZ>TWE EEZ5N5.

F—T— R RAIVT T, KLk, IR cikae
Keywords: Kikai caldera, ferric hydroxide, redox status
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Abiotic formation of methane by oxidation of sulfur species under hudrythermal condi-

tions

R fak 1 L= iy L A E!
MUSHA, Michimasa* ; TSUCHIYA, Noriyoshi ; OKAMOTO, Atsushi

LRIbRY:  IRERAER
LGraduate school of Environmental studies, Tohoku Univ.

In recent years, abiotic reactions have been considered as one of the potential mechanisms for the formation of reduced carb
species (i.e., Clf ..) in hydrothermal systems at seafloor. Because the fluid flux through deep-sea hot-springs represents a pc
tentially significant source of carbon and energy to support microbial activities in surface and sub-surface habitats, the possibilit
that abiotic processes may influence the speciation of carbon in vent fluids has direct implications for the maintenance of life ir
present-day hydrothermal environments. Although aqueous carbon compounds have significant role in broad spectrum of ge
chemical and biological processes, reactions to produce abundant aqueous hydrocarbons at seafloor hydrothermal environm
are poorly understood.

Abiotic synthesis of hydrocarbons in hydrothermal environments is attributed to Fischer-Tropsch type processes, which ar
characterized by the reduction of @@r CO by H, on catalytic mineral surfaces including magnetite (Anderson, 1984). These
reactions are also thought to occur in association with serpentinization of mantle peridotites, which progaoeshdO,.
Previous experimental studies under hydrothermal conditions (e.g., Foustoukos et al. 2004) succeeded in prodyciiodt of H
abiotic CH,. For example, Foustoukos et al. (2004) reported the production of 208 mmol/kg aridH39.:mol/kg of CH; by
the olivine hydration over 1000 hours; however, the concentration qf@ztd was quite low than those observed in natural ultra
mafic ?hosted hydrothermal vent fluid, for example, 0.13 “2.2 mmol/kg of f@in the hydrothermal vent at the Lost City.

In this study, we focused on sulfur species as reducing agent, based on Putri et al. (2011), which reportedéiggrdtion
rate (64.3 mmol/kg in an hour) in the system of$4and HO. We conducted a series of hydrothermal experiments with td
generate K by reduction of HO. We used NgS+ 9H,0 for HyS species, NaHCOfor CO, species, and B©®, for catalyst
of Fischer-Tropsch type CHsynthesis. The initial concentration of,8 and CQ species were set to be 10 mmol/kg and 40
mmol/kg, as analogue of hydrothermal vent fluids. The experiments were conducted at 300 degree C , and initial pH was cor
trolled at 9.9710.0 with NaOH. After 168 hours experiment, the concentration gild was 39.7 mmol/kg, which means almost
H>S species was consumed by the reduction @dHThe generated Hgas was used for the second reaction,Gjds. The
CHy, gas concentration was 30u8nol/kg in 168 hours, 6.3 times higher than that from serpentinization experiment (Foustoukos
et al., 2004). In the same condition except for absence ¢DLethe gas concentration of;Hvere 40.14 mmol/kg and 4.91
umol/kg, respectively. The experiment withoutsEl generated Cligas and the concentration of kas quite lower than
the experiment using E©,, that indicates R, takes the role of catalyst in the formation of GHvhile other catalytic effect
should be considered in the system.
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GPST— &7 WA RE & A — R - Z U 7 KREDTZIRDIE T
Paleoshape of Antarctica and Australia

L AT 1 5 B
TAGAMI, Yusuke' ; HARADA, Yasushi
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1School of Marine Science and Technology, Tokai University

IS (2012) Tl ETHIPEED F3fRD 7 — &2 7 filfivy H A S O HIFR A E OG5
AL ERITOZEDOERMEZ /R L, RO E UTHAS 72D Th  HRHICERE &
NTV% GPSHERZTEHT 2 T & T, KEONHEBHO LD RENEZ/R LTz, Thz3zl)
THED (2014)Tld. 77V J1KBE & FKKFED GPSEIIT— X2 & W T2 KIEZ S o n]
Bz, ZOEEAEEEITHET S T L TREFIRDETCZR 1 % 5000 5 4EH E TIT-o 2.
GPSTHE /L LTz T —% &, GPSE M a7 — Z I X O #EE S iz LD KBEDOIIRZ
Lb#d 29T, #9-5000 1 1% % Tld GPSOERIT— 2 2448 L T & KRR KBEDZEESE) & 5
*DE/JT%% (1_)_ 75\'3 7;0

FAMCRREDILRIRREM & . ZHUSHnd 34— A b5V 7 KFER i KB OBREDOIIRIE, KE
i EDNEANRE U TEH 600kmIED K Z ARFEAH O . GPSOLH ZEET % & T DERAD
BB EIINEETH S, T T T, AWFETIEEMAREE A —Z N5V 7 KFET-5000 /5 %D
KBEEARDIE kA B T & & Uz,

AFERTOFER, A — A~ F 1) 7 KBEDF 5000 /7 7 OFZIRIE KFED FEEROUERE D BIEDFIR

K D HFICH 300kmiE ETAD D . KEERADEFILICH 300kmIiF EUGHE L 7z,
FEMURREDH) 5000 5 DOE LTI, BEE 90 EHIDEFENKELIWL T X 5 B x HE
FAMURED IR 400kmiHE LTz, Z LT, F'L— FOMHMEEH O T — X 2N TA A F—IH
HRZZ PO REMRRE & A — 2 ™ T U 7 KEEDOKFEMIDOIIRD —BUE 2 sl U 7z A5 3, BIEDIRK D
-5000 /7 1% T1ETT U T KEEWDTARD /5 D REIBRDIE S 72 O —BUE AR K5 T EWnh o Tz,
LLEDHEN S GPST— R & @I INT UKEDIGIROE 21T S Fikid. WS (ERECIEKR
FERI DD O—BUE DT ORER, mMAEE A —ZA R Z VU 7 KBEICBWTE500 0 AfEET
BEMTHZEVSEMMIREE NS, TDH GPST—XZIE5 0 0 0 AEATr —IVORFZEK
FEOZIHEE G L TWVWE EEZI SN,

THRRBZER ZERB U KEDE () LABZER LN KEDE (H)
RN, TR &R T NZ N KFED 3000mD SRR

F—T—F: GPSA—RA M TV 7 KFE, mikAKRE, ZEDE T
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A YRR FU S AZERE L, Kairei BuKT « —)b FICE51 2 HIZE RO A
1=
Seismic structure at the Kairei Hydrothermal vent field near the Rodriguez Triple Junction

in the Indian Ocean

i YRR L A A o R ORE L B L L AT BE R L (L IR 2 R HE 2
TAKATA, Hiroyoshi! ; SATO, Toshinori* ; MORI, Taiyu! ; NOGUCHI, Yui! ; KONO, Akihiro! ;
YAMADA, Tomoaki? ; SHINOHARA, Masanad

VTHER - B, 2 BORHIEERF
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1.3 C®IC

e > RifigsEld. 1 RS A =BG AOINCAIE U, AKE s OIE O#HEZ /R L T3, Kairei VKT « —
VR (BAF KHF) &, 2000FICHiA > REEBREDOH 1 v 7 XY hTREIN, HASHTREIN TV S BUKEIC
e, KHF THEH L TWABUKIZEER/KELE LTV,

KHF X BB & PHEN 2 X EE O ETRA TN, KHF BADOHEER T LA S50 A S AEDIER
NTW3, KHF OItflicH % Yokoniwa Rise& W I @& D TIEIHMASAENREREIN, DALARICEATZHL A AN
KHF OFEfllc & % Uraniwa Hills EFHENTWAIEI T 32 T L 7 ATHEREIN TV S, Z 5 Vo Il FESBOSE A
MBIEKEMNIE T EF U, LT 2 HF TKRICEATZBUKOFEICEHKL TWE 20N TIN5, T T, A5
O FORGEZHS MY 278, MIEHERT (LT OBS) 2 AW e KHEETEEN R E 217> 72,

2. B & AT L

AL TR Ule 7 —2&, WU PAFERR OBIIIERAM TX 29 h ) X2 BNHTtE TEE S NzEDTH S
(YK13-01 fifiifi. YK13-03fijiifg), HUEIRRA OBIIARE 20134F 1 H 27-29H (YK13-01 fifiif§) & 20134 3 H 5-6 H
(YK13-03fjiifF) TH %, ShIOHEREETIZ, 195D 0BSE 15D HY (Glgun), Y7 IVF v U FIVA R —
== )2 LTz, IRRICBIL Tid NNW-SSE/S RIDORIFRZ 54, E-W AIAIC 545, NE-SW STAIC 5 ARDHIFR
TRz, ThHORBRICINZ .. HEWER Yokoniwa RiseDE &% X 9 7% 5 AOWRFRE A Tz,

JEHFIR D T — Rt Cld. WIDITHERE 7 Lk i (Sato and Kennett, 2008} FI W CTHIFRE RO 2 ot ET V& #EE
LTze ZO%. TO2 X0k E S VT 30THEDORIE T IV E/ER L. FAST(Zelt and Barton, 1998 iV T 3 0T
ETFNVEHEE LT,

3. AR

F1EE . & Yokoniwa RiseDli K 1-2 km 3 T 6.0 km/s7itd Z % i S iHE R & N7z, Yokoniwa RiseE R
DE#EFE I Yokoniwa Rise2{KIC LA > TH D, Yokoniwa RiseEikkiic FA LU CE M NESRDERTH D L EZ
bN%, —J7. HBEWELE FO@SEEEBIIENE S MU TE D, T OME AL EED NG X > TE
KENTzFLTHB LR REL TV,

1 T RSB U TS & Z Dftioifgra gz ik Uiz & 2 A, KB RAUTHER 3 km & TAPETEH 55
SRR & U2 ERSE A L TO0SEDN g oz, U L. HBEHEIC I % RSO B EEIE 7 7 77
71V w ¥ & Southern Ridgér B < oD #EREIC LERT 1 km/sFEEEHL Y, Southern Ridgeéd APhrEHIuERE FICdH % Atlantis
Massif 27 2> 7L 7 ADOERIERMICOIE U, T TRAGED I E N TV, Southern Ridg@Did FEA#IE & kG
BOBERHEDMAT NS T &N D, MR TEH T FORWEEE T MFESOSAD LA U, ECE{E L T\ % AfREE
HhH 5,

A

BINCRE U T, MEMTZE AR OBIFREM TR Th ) DMELBRHEDT 2D I1ETHEE Uiz, 8. AW
FUIRIHE P i 201090020 8K 2= CTivbhE L.

F—U— R B T ORI, BUKit, Himgiis, > FIE=H2 85N
Keywords: TAIGA Project, hydrothermal field, crustal structure, triple junction of the Indian Ocean
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R > RYEEERERE T D~ >~ MIVARIE D7
Distributions of mantle heterogeneity across segment at southern segment of Central Ir
dian Ridge

/e W 5 BTHE gt 2 ; Al &3
SATO, Hiroshi* ; MACHIDA, Shiki2 ; SENDA, Ryokd

VEERAE, 2 RRHIRE, 3 MBS B A
1Senshu Univ.2Waseda Univ.3JAMSTEC

Recent petrological and geochemical investigations of MORB at the southern segments of Central Indian Ridge (CIR) revea
the heterogeneous distributions of MORB-source mantle (Sato et al., 2015). Sato et al. (2015) concluded that MORB fronm
CIR-S2 segment and off-ridge area at the CIR-S1 segment are depleted compositions than typical MORB. Furthermore, depls
tions based on trace element geochemistry of off-ridge MORB from CIR-S1 segment decrease toward present spreading ridg
Because off-ridge MORB was recovered from several dredge sites parallel to the flow line, these distributions might indicate
spatial distributions of mantle heterogeneity beneath CIR-S1 segment.

Keywords: mid-ocean ridge basalt, Central Indian Ridge, mantle heterogeneity, geochemistry
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IKERELH DFLIRIC DWW T _
On the origin of seafloor flattening

ok i
KORENAGA, Jurt*

U o — VR HBRR AR
! Department of Geology and Geophysics, Yale University

TBEDKEIZENRE EBICHTH, WT000FELDELAES L, BRETTIVOFHIE D LBOIKEZRRT T EHH
BNTWV 3, TOWVWDWDE [TKERT | 3Ry F ARy hRBEOHEZIO RN TEEET SV T FHIVTHD, SL—
FETFIVEMS LS ELFHHATES, LML, BRETTIVOMHROYHICE DN TWEDIIHR LT, T L—rETIV
EYHEIC IE L TE R WA 2T WS, TOX SIS, PHEMICIE LB ZHIHTE AnERETE T IV &
YIFRNCIZ B LN ELBIIDGEATETLE S S L— FETIVOMEDL L TS IRAAEE 40 FF EfvTwn
Tzo TL— b FEBDSENINCAELIEIT TR o THRAET Z/NEER &~ > MIVONERENROM 525/ UX, T O/KER
WZHHTZE 208 LGV E WS AIREED LI SIS N TV iz, AREZETIE ZOREENEZH LR ET V2
fifio> TR LIRS R EZ S 9 %, BUARHEORFICK S L. BTN TV 2 /KR Z3HHT 2123~ > M VO NEE
TN 12+ 3TW THNUE K. THUIHIERIL2E T — 2 SHEJI S N A BRO & N TH %, YHENEET IVICK >
THEOKFEZIEL THITES K910k 5 &, FIAHMERD R EEREOBERIIIZEIC E R DDT, TDT EIDNT
&9 A TETH 5o

F—TU— R IKEREH, < > BIUVRHR, WEREAR, FIIhER, RIEEREE
Keywords: seafloor flattening, mantle convection, internal heating, early Earth, surface environment
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Pacific Array
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KAWAKATSU, Hitoshi'* ; TAKEO, Akiko? : ISSE, TakeHi : NISHIDA, Kiwamu! ; SHIOBARA, Hajimé ;
SUETSUGU, Daisuk®; SUGIOKA, Hirokd®
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'Earthquake Research Institute, University of Tok§Department of Natural History Sciences, Hokkaido UniverSitystitute
of Research on Earth Evolution, Japan Agency for Marine-Earth Science and Technology

Based on our recent results on broadband ocean bottom seismometry, we propose a next generation large-scale array exp
ment in the ocean. Recent advances in ocean bottom broadband seismometry (e.g., Suetsugu & Shiobara, 2014, Annual Revi
EPS), together with advances in the seismic analysis methodology, have now enabled us to resolve the regional 1-D structu
of the entire lithosphere/asthenosphere system, including seismic anisotropy (both radial and azimuthal), with deployments c
~10-15 broadband ocean* bottom seismometers (BBOBSs) (namebean-bottom broadband dispersion suiveylakeo et
al., 2013, JGR; Kawakatsu et al., 2013, AGU; Takeo, 2014, Ph.D. Thesis; Takeo et al., 2014, JpGU). Having "15 BBOBSSs a:
an array unit for 2-year deployment, and repeating such deployments in a leap-frog way (an array of arrays) for a decade or s
would enable us to cover a large portion of the Pacific basin. Such efforts, not only by giving regional constraints on the 1-D
structure, but also by sharing waveform data for global scale waveform tomography, would drastically increase our knowledge
of how plate tectonics works on this planet, as well as how it worked for the past 150 million years. International collaborations
might be essential, as if three countries/institutions participate this endeavor together, Pacific Array may be completed withir
five or so years.

F—7—F: OBS
Keywords: OBS, seismic array, lithosphere, asthenospher
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Oceanic plate structure beneath the northwestern Pacific Ocean revealed by explosic
experiments

— R SR EE L (L RIER Y UK R L BRI HER A2 e 2 R AR !
ISSE, Takehi* ; SHIOBARA, Hajime' ; YAMADA, Tomoaki' ; YAGI, Taked" ; SHINOHARA, Masanab;
SUGIOKA, Hirokd® ; UTADA, Hisasht

VRO RIS, 2 W rER S B s
LERI, the Univ. of Tokyo?JAMSTEC

Plate tectonics is based on a concept that a rigid lithosphere moves over a weaker asthenosphere. Understanding of the pl
tectonics is important to understand the Earth’s system. However, the nature of the lithosphere and asthenosphere boundze
(LAB) is not yet well determined. To understand the physical condition for the LAB, we have conduct a seafloor observation
called " Normal Oceanic Mantle (NOMan) Project”. We focused on the oceanic plate because the nature and evolution history
of the oceanic plate is simpler than the continental plate so that it is easier to investigate its nature.

To analyze the upper mantle structures around the LAB, we conducted a seismic explosion experiments as a part of NOMa
project.

Seismic explosion experiments were conducted at four shot sites with ten broadband ocean bottom seismometers and the s
of explosions is 400 kg at two sites, and 200 kg at other sites. The profile lengths are about 700 and 400 km, respectively.

Previous studies in this area revealed the azimuthal anisotropy in the uppermost lithosphere (Shinohara et al., 2008), a sha
LAB at a depth of "80 km (Kawakatsu et al. 2009), and small-scale heterogeneities in the lithosphere (Shito et al., 2013).

We have detected first arrivals from all data whose epicentral distance is between 100 and 670 km. At these distant range
first arrival is passing though the mantle, that is, Pn wave is first arrival. The apparent velocities of longer shots are about 8.
km/s. However, at a shorter shot, first arrival times with nearly same distance is apart about 3 seconds. It suggests that tt
uppermost mantle structure in this region is very heterogeneous or has azimuthal anisotropy. After analyzing, we found the
azimuthal anisotropy in the uppermost mantle whose amplitude is about 4% and whose fast axis is nearly perpendicular to th
magnetic lineations, which is consistent with Shinohara et al. (2008).

We also found that some Pn waveforms at 300 km is complicated although some others are simple, which may suggest tt
existence of the heterogeneities in the lithosphere.

F—T— Rl T L— b, JRIEER, ALV AT
Keywords: oceanic plate, explosion experiment, northwestern Pacific Ocean
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Geographical distribution of shear wave anisotropy within marine sediments in the north-
western Pacific

FRRI &35 Y R BR Y BT L XM B2, @fE 8 L IVEFH— 1
TONEGAWA, TakasHi* : FUKAO, Yoshid ; FUJIE, God ; TAKEMURA, Shunsuké ; TAKAHASHI, Tsutomu' ;
KODAIRA, Shuichit

LBTERFZE B TR RS, 2 BT
1Japan Agency for Marine-Earth Science and Technol®gykohama City University

Elastic properties of marine sediments, including P and S wave velocities, have been recently investigated well by active
seismic surveys. However, information on S anisotropy associated with alignments of fractures and fabric remains elusive. T
obtain such information, we used ambient noise records observed by ocean bottom seismometers at “250 sites in the northwest
Pacific to calculate auto-correlation functions for retrieving S reflections coming from a sedimentary basement. We measure
differential travel times and polarized directions of these S reflections to see, if any, geographical systematic distribution of S
anisotropy. Consequently, the observed differential times were at most 0.05 s. The fast polarization axes tend to align in trenct
parallel direction in the outer rise region. In particular, their directions systematically change in accordance with the direction
of trench axis that changes sharply across the junction of the Kuril and Japan Trenches. We suggest two contributors for th
obtained S anisotropy within marine sediments in the outer rise region, cracks induced by stresses due to bending of the pla
and fractures associated with the basement deformation below the sediments. Which effect is dominant depends on the degt
of plate bending. In the northwestern Pacific, both stress-induced cracks and fractures due to the basement deformation cat
S anisotropy in a region where a large bending of the plate is observed, while fractures due to the basement deformation onl
create S anisotropy in other region of small bending of the plate. Moreover, we carried out numerical simulations with three-
dimensional finite difference method taking into account anisotropy to simple, two-layered structure. Our results indicate that
successful extraction of S anisotropy from the retrieved S reflection attributes near-vertically propagating S reverberations asst
ciated with extremely low Vs within marine sediments. Another numerical simulation with a realistic velocity model underneath
the seafloor was conducted on the Earth Simulator in order to confirm whether S reflections from interfaces below the basemel
could be extracted or not. As a result, it is considered that such S reflections would be hindered by S reverberations with larg
amplitudes within marine sediments.

F—T— R BEHERY), ST, WG/ A X, JLIE AT
Keywords: marine sediment, S anisotropy, ambient noise, northwestern Pacific
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ERFA IN=T g3 K BA Y R Yy TilEEOHROEX o _ _
Crustal thickness of the Ontong Java Plateau revealed from traveltime inversion analysis

S A L O EANL N EF - a7 25— R ATV YA 'Y 3
Yo7 af)VR4

MIURA, Seiichi** ; FUJIE, God ; NOGUCHI, Naotd ; KODAIRA, Shuichi* ; COFFIN, Millarc? ;
KAWAGLE, Simor? ; VERAVE, Ronald

LHBPET IR RERERS, 2 X A 2T K B R T T 2 a—F T R, A NT T Z a—F =T A RT
LJAMSTEC,2University of Tasmania, AustralidUniversity of Papua New Guine&Mineral Resource Authority, PNG

F2 I r TG (OIP ZHER ETRARDIEE TH S, AL REHIICAIE T 27K 4000m &K D HRUOHEE
DEEFEOTHO ., ZOMHBIIHARD 5 FHCICES 2 A K GHIHZ Hd D, REOY TV 2 TDHIOFERN S, AL
EDAL 06 LT KB RRE XL (LIPS) OfRERIE N TW3 (il 21X Coffin and Eldholm (1994) A3, il D
TL—b+77 b= AR TEFHHAO DN EZ DR TH O, BIHEIEZ TN THHTEZERET VT XAV,
FHNCHBB TR SN EBEZA NS T &, ZOERGENEOmHEL X CEREN 5. FERRHICI 2 EREEN D2
MRENST2THA 5 T EIFBRICHL BV, ZDTDERET I ERRT ST L, BRURBEANOFEREZ % LT,
OJIPDOHITEAEEZH S C L IFHEETH 5, OIPICHIT 5 HBHEEHRE L 1960 AN ST N TE TV AN ERIMREE Z
WROTVBEERIIZ AL, ULHhEBNTFHECKXSEZND S, HIEHRICK S & 35-42km (Furumoto et al., 1976 7253,
H I &% & 25km (Sandwell and Renkin, 1988 32km (Gladczenko et al., 1997 & 755> T\ %, OJPEIRIBICIIT 5
BEMEE (Miuraetal. (2004) »'5, 74 —"T—FETY U JIC X > TERAEFEL 35km & SN T35, Korenaga
(201D)IC K B A 23— g UTIC K > TEIZIZARROFERNMESN TV 5, OIPHIRRIC I 2 B RIERE ITMRARIE -
EFDLTELHT. BRHEOERENVNETH STz, TOX D EESEN S 2010FICHEERT (OBS) & fWV iz KRR
Z OQIPHIYERIC THAMEL 7z (Miuraetal., 201}, CNETRHWINET ST 4 BLXUOT+—I—RETY VI ZHLE
U7efi#biZzz L CE 7z (Miuraetal., 2013 A3, Goek EO/KHEREZ KK % 7 — 2z fEd & & &1C, OBSRLEk D]
B LGB D S BIRENAZ S —FHENE BN (PmP ZHWAERA > N—T g UTicE T Lz (Miura
etal., 2014, WIHET IV O EZE[ET 5 DT RHDYIHREZ EEOGEETHMEL ., WINDEETE OIPHRER
ICBU 5 EREFEEIIEEDME I D KENED L5z, 511 Korenaga (2010 U= N EMEMNT 292 LT, £
REEEDEFEMEIC DOV TCHERT 2 TETH 5,

F—T— R KBRS KR, 4> b2y TS, RIVFF v 2 3 IVRGHE, #ERERT, £, A 2N —Y 3 >
Keywords: LIPs, OJP, MCS, OBS, traveltime, inversion
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F S S AR D T F AR | _
New insights into the oceanic lithosphere from petit-spot around the Marcus Island

SEEY EN T ST ek 2 KT S AR R AR 4 A BHEA O AR Sk 6 I BT
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HIRANO, Naotd* ; IWANO, Hideki? ; SHIMIZU, Kenji® ; MORISHITA, Taisef ; TAMURA, Akihiro® ;
SUMINO, Hirochikd ; SAKATA, Shuhel ; MACHIDA, Shiki® ; ISHII, Teruak? ; DANHARA, Tohru? ;
ARAI, Shoji® ; HIRATA, Takafumi’
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Tohoku University,2Kyoto Fission-Track Co., Ltd3JAMSTEC,*Japan Coast Guardkanazawa University’ University of
Tokyo, "Kyoto University,®Waseda University,Fukada Geological Institute

Petit-spot volcanoes on the subducting NW Pacific Plate off the Japan Trench formed from melt that originated in the as-
thenosphere and ascended within a zone of concave flexure in the outer rise. Such tiny volcanoes are likely to be ubiquitous |
such zones of plate flexure and have recently been reported from the oceanward slope of the Tonga, Chile, and Java trench
They may also commonly occur in other settings, as similar volcanoes have been reported from the extensional Basin and Ran
province in North America, and from south of Greenland. It is therefore important to search for other examples of petit-spot
volcanoes because they help us to address some important first-order questions about zones of lithospheric flexure.

Clusters of small conical volcanoes occur in the area southeast of Marcus Island, as inferred from precise bathymetric dat
acquired by the Japan Coast Guard. Most of the cones in the clusterd @@em high and10 km across. Their morphologies
are similar to those of petit-spot volcanoes. A search for petit-spot volcanoes around Marcus Island was conducted in May 201
by the R/V Yokosukaof JAMSTEC (cruise YK10-05), carrying the submersitsikinkai6500 A young volcano was observed
southeast of Marcus Island, contradicting the assumption that Cretaceous seamounts only occur on the Jurassic Pacific plate. T
occurrence of highly vesicular alkaline lavas indicates that petit-spot volcanic activity is ubiquitous on the oldest oceanic plate
as well. The morphologies of the lava flows in the area southeast of Marcus Island are different to those of flows in the NW
Pacific, indicating a low-viscosity magma. The eruption setting in the area southeast of Marcus Island is unusual because the si
is located far from any trench. An as-yet unknown origin of petit-spot melt ascending through the lithosphere might be identified
via studies of the oldest oceanic crust in the worlds oceans.

F—I—F: T7IWAHVERRE, TFARY b, K UV AT 27, ERE
Keywords: alkali-basalt, petit-spot, Pacific, lithosphere, Marcus Island
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Experimental constraint on magma genesis for petit-spot in the northwestern Pacific: th
second step

HTEH WA T /NAE £ 25 8 A S
MACHIDA, Shiki'* ; KOGISO, Tetst ; HIRANO, Naotc*

! RRREARABR BT, 2 BUORRE A IERES, ® SRALRERAEY 2 77 1
'Waseda University:Kyoto University,>Tohoku University

Plate deformation owing to the outer-rise induces eruption of magma forming diminutive volcanoes compared to hotspots an
large igneous provinces, so called petit-spot volcanism. Even if unique geochemistry of alkaline basalts suggest that they al
originated from partial melts in the heterogeneous asthenosphere, detailed melt production process for petit-spot volcanism
still not constrained. We thus conduct melting experiments to define phase relations for the petit-spot primary magmas. Our firs
experiment (Machida et al., 2013, JpGU) for the youngest knoll situated in flexed region of the northwestern Pacific plate (samplt
KR04-08 D08-002) showed that the primary magma is saturated with olivine and orthopyroxene or clinopyroxene at about 2.1
GPa and about 128T. Therefore, when we consider that the depth of the lithosphere-asthenosphere boundary (LAB) for the
northwest Pacific (WP2) is 82 km (Kawakatsu et al., 2009, Sicence), equilibrated pressure corresponds to the lower lithospher
This result looks like resisting a conventional hypothesis that the petit-spot volcano was formed by exuding of magma existing
in the upper asthenosphere, place deeper than approximately 90 km, through the lithosphere (Hirano et al., 2006, Science).
verify the universality of the result, we further select two samples as the second targets. Sample 6K 879-R3A was collected fron
a knoll in flexed region of the northwestern Pacific plate (approximately 2 km north of youngest knoll for the first experiment)
during cruise YKO05-06 ofR/V Yokosuka Sample 10K 56-R001 was collected from a knoll distributed at the Japan Trench
ocean-ward slope during cruise KR97-09/RAV Kairei. Based on thé®Ar/3°Ar age of sample 10K 56-R001 and the present
absolute plate motion, the erupting location corresponds to flexed region of the northwestern Pacific plate, same as the other tv
samples.

We conducted melting experiments using 1/2-in.-diameter piston cylinder type high-temperature and high-pressure apparatt
at Kyoto university. Starting materials were prepared from mixture of pre-dried reagents of oxide, hydroxide, and carbonate
representing major element compositions of primary magmas equilibrated with Fo=90 olivine (obtained by the olivine maximum
fractionation model), and including 10% G@nd 1% HO (Okumura and Hirano, 2013, Geology). The other experimental
procedures are same as those of Machida et al. (2013, JpGU). As results of our experiments, sample 6K 879-R3A is multipl
saturated with olivine, orthopyroxene, and clinopyroxene at about 1.8 GPa and abou¥’128@ sample 10K 56-R001 is
multiply saturated with olivine and orthopyroxene at about 1.4 GPa and about’@27herefore, it is a common condition,
regardless of the difference of eruption position and age, that petit-spot magmas were equilibrated with depleted peridotite at tt
lower part of lithosphere.

F—T—F: TF ARy b, EEAHEAN IR
Keywords: petit-spot, multiple saturation experiment
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Dense heat flow measurements on the outer rise of the Japan Trench: Fracturing and pc
fluid flow in the oceanic crust

L 3R U I (S 2 e SRl 3
YAMANO, Makoto'* ; KAWADA, Yoshifumi? ; HAMAMOTO, Hideki?3

VRRUOR A HEIIZET, 2 RSB TEREAE, 3 1 RIREREERI P EE 2 > 2 —
LEarthg. Res. Inst., Univ. Toky8JAMSTEC,3Center Environ. Sci. Saitama

HATEEIC IR LISEZBZ 2 O E T L— RO HRAAL TV B DY, HEEOHENI T, HEEERICN U TERIC
FEVEARENBIHE NS, CTNETOREBICKD., TOEAFRE HAESICEROMEEEURm,O 57 7 2 —F4 X
T TIEL a5 2 &, WIANOIED D IZiEHEED S 150 kmABEE TCIES NS T EAHBHL T3 (Yamano et
al., 2019, L7zh> T, TOBMEBRFIX, ThRARARIHEI KEET L— FOEFICEFBLTWS EEZ NS, Xk,
HBPEHGR O E R ERGE S . (X CHIE TRADOEME KDIRAZ /BT 2 B2/ R LT3 (Fujie etal., 2013,
CNSOBIHFERICHEDE, Kawadaetal. (2014)%. 7L — FOZIBIC & O I EHTR DSBS N COEKRM ML, [
FRATEER I FOE U CEE D B ARSI LT 5 Lo BT VAR L. T OEFRIC X - THEEENC 100 km A
r—IVOIRSN R mBRERENVEC S T e, BUERTE TR U,

— )5, WERERNC B 2 BREOFKMME ., FEIED LI E N AT, HOIEX5DEEREV, HigiT
T T RREEEORERRIE, 2~3km TERENRKELSZTE T EEZRB LTV D, TDOXKIEAT— VO R
FHELEUSERE UTE, W oMy GEKMENE L MIRERNEE TV 3 oK), F'L—roiiny
WX BIEWEICI > THEKEDNEE 2 T EHENEZONDH, BRI 2 s & okt 9 2 13 BHFEDO T — Z I3
+nTH-7,

T DIz, Al KS-14-17fiHE (20144F 9 H) BT, dbiE 39 SR D H AN T 7 2 —F A AT, HHINRER
BHEZINM LTz, WfHRE LDE, SIVFF v RVRSHEBFEM TN T2 H IR (JAMSTEC SR101 L. Bif7
DRRET — 2DV km TR ERZ(LZ RS EOEHETH S, HEED S O 60~80 kmT, KIVA L « 75—
VREEDFGE LR BAHEICH 12 %0 HRRCIN > TEE m MR TOREZRTT- TAER, HEICERT % /T MO 75 24
TR 20 kmich iz > TRO BN, 3~5 km DA — )LV DBEZE5ZF) (60~110 mW/nt) 79 T EAVHIBHL 7=,
COZEENE, RKERERAREIC R DN 2 BHGE GHROM M PWE) SIEe L THE 5T, Hifkd X 0 HH OB
EERKMLTWE EEZBND, TOXSEBKkm A7 —)IVORGRERED., HRANOBEKE GHATEE) FEORTY
ICK > THELZAREMEIC DN T, HIORETHEMT 2 (IIH - 1L, 5%, TORRUTEST 5 /50 GEEICET) I
DWTHHFERITV. 2 XTNEBWRE D ZTANS T LIic kb, M@ & OBMGROMIAZEED S Z EMRETH %,

F—T— B B, KVET L— b, B, TR, YA, IRk
Keywords: Japan Trench, Pacific plate, heat flow, oceanic crust, subduction zone, pore fluid
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ESYINCIE S 75 % KB O/KIERE : BAHEE T ™7 2 —5 1 XD km 27 — VO
mERE 2SN 5ET IV _ _

Fluid flow in a partially-thickening aquifer: A model for km-scale high heat flow on the
outer rise of the Japan Trench

JUIEH FEsi B LB a5k 2
KAWADA, Yoshifumi®* ; YAMANO, Makoto?

LT BR TR AR, 2 SORHEISE T
LJAMSTEC,2ERI, University of Tokyo

HAE H AR O [ O H P TR B SR DB S TV B (Yamano et al, 2008, 2014) %D 150 kmifg{ilh S il
HiPH TOBFRRDOFEEIH 70 mWin? T, 7 L— MMEA 135 Mah S HIF E N5 50 mWImZEERTEW, Fi 4 D
B ERAEIZ 50-120 mW/M ORI TIEBDWNT W5, It 39° Ti7- 728100 MR TOBERIEIC K 5 &, Buimay
DZE AT —)Vi& 3-5 kmiRE TH 5 (LEFIZD, 2015 HKRE). DK S ISV AT — )V O R B O R IA 1 i
JKIE RICH B EEZLNEZD, —/ T KEHEHIEERE Tl Y5%E T O HEREYNC HS RS 13 B 5 U,

BUREAEENBEN I N TO2HPATIE, 7 L— Mr LS TEW VIV Z2 & DENEHIC D) > TR A>TV BT
DEHIE N TV (Fujie et al, 2013a, 2013h) 7'L— MM EEIEE & & L 22BN E EKE E LTI 2 25N T
BO., COBHEKENES 2> TW B ERTET N TES,

K, BTN BWMERTEOS B, 9 HENICEVWEEZHINT 2 720D 7 )UEZ{T-> /2 (Kawada et al,
2014), & VIV, EOBIZSEIC, D 150 kmifE] T/EE 500 mT&H > 7oE/KE D HHEHIC [h > TIEE 3000 m
FTIEL G2 EAE LTz, MAGTEOMEE. BIHICIURT 220REAEDNECE M oT, TOETIVTIE, B
TEAEHEORKIZIE 7% 5B /KED MR ) OBNEKENOBUKIEERIC K D FREicihd EiFbN23 & TH S,

AFRTIEMDORA T —)V DR R L 2 3iH XL BKEMNEINCELS 5% T EMNIRRICED K S ICHET
B BUEGRTE TilNTz, Kawada et al(2014) T3 7' L— b OB E & B KEMELMEL KD L LTWED, &
IKEWNEL 2 BFRIZENHOERTH D, BREEMICKC % L2 RIEES ARV, S 2 FEOET IV v :

- E9. @IRBROFKEHKFEITI 1-2 kmIZHE S TIEL 5 HEEICDONT., BUKEIRZE R UIstEziT- 72, i3
IKIE D AN ZR E 3T £ [F U < 3000 m& Lz, SRIGBHEIINICIE 725 LARE LTz, FHREIEILAARITIANC
B2 LTz 2 el T 7> 7z,

- T, 1§ 100 mEEE DIEZ R OWE (BB R OMEE) WA Ul O HEZ1T> 7z, WiEOHEET 1 3000 mT. ¥k
FPIAPFICTERT BTN E N Tz, WilEZED FTSEIE T D 3 RIeDFHEETT > T2, FHERRMEIR O 728, HUkiELR7x
FEMAERT/ST A—=2 (kb LTz,

ELLDOETY, FHEOFMERZRD SWEDH 2 WRIEL o ILB/KEOE FTHBRERENMEC %, Bl & VU
9% 100 mW/nt FEEEDOERER LI, Bt /EL VS RINCHE > Ttk d %, TG, WiEH 5 WIIIEL &Ko 7@k
JEDREPAD, FHRICHTHSEWVTHENDIRAT 2 EWah o7, DED. BEFEITKEAMICLETHIEN, TD
DB KIEANOEHRIC & > TIMEAMICGERN S, COMBIENEDS 2 WIXEL X5 B /KEICHNTRENWS, #A
MEAHZRIRDOILENTEEDTH %,

F—U— R 2R, BUKIEER, HAHER, ThARART
Keywords: heat flow, hydrothermal circulation, Japan Trench, subduction zone
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FRHE 2R ESE 2590 T L— ~ Ay 7Y ¥ J OBERIEE b
Large tsunamis along a weakly coupled interface in the western Ryukyu trench

LR HEE T AR AT 2
ANDO, Masatak&" ; IKUTA, Ryoya?

LA R AR SRR B > 2 —, 2 BRI R AR AR AA 2R
LCenter for Integrated Research and Education of Natural Disa¥&naguate School of Science, Shizuoka University

BRERUEE USRI, 17719 \E I LEE O X 9 B K AE I I FAE Uz, fEk. T OROHER ORI, ¥
AERFHSO X B = R L ORI, THRAT ] ZOTITON T E 2, TORE, KERREMR TR ELR 2 ZZ /BRI N
Too FAEGANCOWTE, TL— MUHIE, L— MAMEF TR G EDRZZETIVMREINTVS, Dk
O, BRI D U, HEFEOFAER, B aOBEIOR M & FHEN, BROBRREOHEE ICITER S 258 /-
. EEEOEOEIHEREICE D RN EENTE T,

B4k, AEHET, TSHHOREY OHEIZ1Tv. R OMRE 21T o7z AHEETIE 5 AFHRAEIL. ZD5
B 1 AT CHEFIICHIR AR T 2SR RO 3 2 e TER, ORI, BAIEEER A S FTIc, 100mE B
HEIC B L FHHIT B T e TE T, TORER, L 2500FERIC 4 BIOBEKEENREE L ENMHLNICES T2
(Ando et al., 2015, TN 5O X, 17714/ \ELHE S IZIFFREOFBE T SNz, iz, BEOEE 5,
TL— MEROHEIC X 2 E D EHEE SNz, FEREFN VO T L— MEXH#EE % 12cm/yr& 9 % & (Heki and Kataoka,
2008). seismic coupling rate (SCR,#1ZEIC &K % AV v 717 L— MHIRHESR)) &, 15x40 % FEE L HEE S Nz, =72 L.
SCRIZ T L— KAy 7V > T OWEIATET %,

Folt, FRERHgE IR Tl slow slip i EEE, splay faulths D0 FilE b 57 LRTBHENELC TS
TENHLNICE S TEZ, TOXIBHHFHDE, WHHFEREE T L — MNIEd Ay TV T LT3 E8EZ LN
TW5, T T, HLiZ, GPST—2ZHWT, HibkiE#EN O OHGRAE 2Nz, FbkiEE T, B4 IIZIEHREHIC
Mo TR EICIE STz, TL—1rDAhy )V TIREER GPST—Zh HiiNZDEE LV, O, PHRE L RIRL
Bld. BRI OEMICEEIC 40kmIE CEIN TS, T2 T, MEDERERHFANS &, EHNELE#HEZRT N
DI Tze 200LFLART. B KT 20024F %L LIREORK 15 /I, 1 mmly DEIA TLE LT T 72/, strain rateld
+2.5x10E-8C% %, 20014 1 HIH KT 20004 3 H I Mw6.8 & 7.1 DHIEN AL, B TOENIVELCTVWEDT, T
DREFRI LTz,

g b D 7 RHAMER DR T, @R, IEEOER & ERAMICERE S NS, BRERBEEIEHS M s L3k
%, MBS S E TOEEHE. 85-125kmIicBE RV L #2E 2N, FifF b T 7R HARBENWVICEE, strain rate
OHEHEE 1 ML E/ NS W, FREREE IS Tl BN TREER T L— Ay TV U TEIELDDE, ZO5E
JEIMD T/ NE W, BiEkiEE IR (etread LaH 5., WETL— Ay TV VT Z2FE>TWS, TDizsh, 5004
I 1 EIEOEIET, BERREERF T EEIONS, LDk y T U RERGIHT %I1CiE, EEKOE
1% 30kmRE &N E D EHEEE NS,

F—U— R ERHE, Biskigis, 7 L— My 7)) 27 17714 L, @R HERTE, GPSHE
Keywords: large earthquakes, Ryukyu trench, Interplate coupling, 1771 Yaeyama tsunami, tsunami deposits, GPS velocity

1/1



Japan Geoscience Union Meeting 2015 0/0)

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

Union

SCG64-29 £35:A05 FFRE:5 H 28 H 12:30-12:45

Phrd H AT 2 Hi & U JeilglE— R O BE e it

Digital terrain analysis of sea-land combined data on the Outer Zone of Southwest Japat

ERE T T AR MR 2 5 i 7 2
IWAHASHI, Junko™* ; MATSUSHI, Yuki? ; FUKUOKA, Hirosh#®

UE R, 2 R, B B
LGSl of Japan?Kyoto University,®Niigata University

HIFEREZEIE, EK, e L TOMENERINICZ <, £z, @5, B L & EZ 00 TR M TbhTns. FEHE
FE EOMERIZ 21T > T E 2. UL UHARFISICHRW T, H3E TOTRHIARIC Y S BEO RN LI RO ER & 755
THED, KSR ET 2 AANE, —#HO T L— IR EOMETH 5.

JTHE, BEIEK D DEM 138 & K D, —fROWIZEENFIH T & 2K 7 — 2 OMFEE 1 ELTHED, Bl DRy hi R
HEEDT—2ENEKEINDE K ICE>TE. ZT T, ke —#HTOWHREI - i ZdAHZRETHELE T

AL T, P9 HARDE +HERRE « i FARZ T OMIE T — 2 25 LT, A v ¥ a¥ A X 500miLE OHE—ADIE
T — R ERR U, BED S M - &5 7 & TOEKERSOMENTH X, f2Lm 7 — 2 2 VW Tz HETHE 2 BRI OV 21T 72,
I HICKBEN ST 2 T RSN TV A HIER N &5 7 ¢ — (Matsubara and Obara, 20011 E&5 A « 7 L— R
FEONET—RZEHDE T3 DERL, HARYE FOMERIED A — « RGBS KIS FICIET % @iz 5y
MO KRTE .

KEEM & TORIEIE, @RI, BERIOFEEFEOHIE & EITW B0, FEMIRE K D O, Pt 2 7z Lithic
HENB X BABEOREVEREIZIZEAERVL. Kb T, kT ELIISEOFEUL RSN S, EXGER
HDNAHFIC O LTV, £z, ERXAGSRE TERHICEERO & D, KILNDTEBZ R &, FE Tl iGWiE o &0, i
BT IATE B D NS RHE P AVE R IC 0 L T B bbb o 7z,

B ARMILE. AN SEIei L FRFZE DgRE— RO HITE D FICED < KRB R o g ol ~FEilE b5
T B H ARG Z RS E LT~ CER 26 % © WIZEREE © ARl I X 5. BEHIFIC OV TR, i ERE
FRBTESERERD S, B Y 2 a L—y 3 YHBEE X v Y 27 —% (HHA) OHERZ TligE #2171 12

5 SR
Matsubara, M. and Obara, K. (2011): The 2011 Off the Pacific Coast of Tohoku earthquake related to a strong velocity gradien
with the Pacific plate, Earth Planets Space, 63, 663-667, 2011.

F—T— F: B XGH, e, DEM, BUEkth)E it
Keywords: Fundamental Geospatial Data, seafloor topography, DEM, digital terrain analysis
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AEEFHE N ICTh AT T 2 V) ¥ T L— b R ORI H A _
Seismic velocity structure beneath the Philippine Sea plate descending under the Kumar
basin

ey BB b SR [ 1 S gL
KAMIYA, Shin'ichiro * ; SUZUKI, Kensuké ;: TAKAHASHI, Narumi!

b HEEE SR AR
1JAMSTEC

In order to monitor seismic activity in the Kumano basin, the Japan Agency for Marine-Earth Science and Technology (JAM-
STEC) developed the Dense Oceanfloor Network System for Earthquakes and Tsunami (DONET) above the Tonankai earthqua
source region off the Kii Peninsula (Kaneda et al., 2009, Kawaguchi et al., 2010). DONET ocean-bottom seismic and water-
pressure observation stations are connected with an optical fiber cable, and data from the sensors are transferred in real time
our laboratory at JAMSTEC. The seismic and water-pressure observations made by the DONET stations immediately above tf
source region of megathrust earthquakes improve our ability to detect earthquakes and tsunamis.

Kamiya et al.(2012) selected seismic events occurred in and around the Kumano basin and the Kii peninsula in the period fror
January 2011 to June 2012 and estimated seismic P and S velocity structures in this region using arrival time data picked froi
the seismic waveform recorded by the DONET system and the JMA catalog. Owing to adopting DONET data, the resolution
of seismic tomography was improved beneath the Kumano basin off the Kii peninsula and the low velocity region beneath the
Kumano basin above the descending Philippine Sea plate and the upper boundary of the plate beneath the DONET network we
depicted clearly.

In the present study, we adopt data in the period from January 2011 to December 2014. We pick arrival times from the event
occurred not only in this region but also outside of this region. We use these data and estimate seismic P and S velocity structur:
by the use of seismic tomography technique. For the model space, we take the latitude range of 30N-37.5N, the longitude rang
of 129E-141E. We use a grid interval of 0.2 degree x 0.2 degree. The new data improve the resolution of seismic tomography
in particular, the data from the events occurred outside of this region make it better in and below the lower boundary of the
descending Philippine Sea plate. We are able to estimate the thickness of the descending plate and the seismic velocity structt
beneath the plate in this region.
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Deformation structure obtained by high resolutlon multi-channel seismic reflectlon survey

around Nankai Trough axis

R g s fhpt B L R AR 2 L RO A VR F - B E T
YAMASHITA Mikiya ' ; NAKANISHI Ayako1 NAKAMURA Yasuyukl1 IWAMARU Hikaru! ; MIURA, Seiichi' ;
KODAIRA, Shuichi' ; KANEDA, Yoshiyuki

! BRI ER ERRAS
1JAMSTEC

201 LARICRAE U T b i T AR IZE T LE, 7L — MEIDEE DRV EE 2 SN T E TS  THE T Ol
HEMERE LIz ENHS MR D, BEREEBEDOERNTH 2 et e < 7z (Kodaira et al., 2012 F 7=k fHF
BB T, HHIFFZEOME E LT S 7HIEOICE RERT RO ZAEEENVRB I NTE D (Sakaguchi et
al.,, 2011, ERMIEE « HORICHES A XY RHERRY) (Z2—C XA ) OFEUCEE L TZ ORI OIEREL R 5N T
W5, ZTOHENENT 7O NI THIFELICHT 5 REREZRET TS K5 B —C XA SO HZHL MY
5T ENEETH . XMEINZHEORKI &2 THT % 7 DIIZEEERIB O EROBEED AR THS.

PRI ZE AR Cld T X TR < D SHEMIERA Z g b 2 70 THEML TE 7z (B AL Park et al., 2002
B, HEROBIENREIGE TLE 10km LIV T WS 2%, b 7 UOEREIC DWW THEGERNS C & Li K]
Thol. ZDL, ROV AT LTIEDRREMEL, AL CRHRBERHEREh O akihGE A A —2 > 713w LT
Wb o le. FCTHABEBTELEEN DS (Nakamura et al., 2003 A[HX > A7 L2 W THBICHRR 2R ET S T
Lick v, FEilEN S 7EEAICBIT BEZR—Y XA D) \ﬁ‘ﬁ%ﬁﬂ&bw LTV, BRI SRS OZ5ET
7% [raig b2 7 IRBHER 7 70y 2 7 | E L TEEE Nz,

20134FZi1E 8 H23HA 5 9 H 2 H, 2014435 H 28 HA5 6 A 10 HICT T, @A~k B i ¢ il
(i,}ﬂ?kﬂ{q\ [NE D I K B AR SHERNER A > X7 L (380cu.inT7” # Y, 192chA bV —~—) Z Wiz @in i

REN BHEMERE 2 Uz, REELRGE JIEIIMET T 50, HIEE Tt 2315, #REER 1500 kmdD 7 — X HS 7%
ﬁo 7z.

HoNTWmD SR DZER, - T 7OHERY), TEAATIUENER OHEREDHICE D NIz, FRICTEHIAT
VU R HEREE O ZTERSEDHIFRIC K > TRES B2 7R LON, WSO NIEMNHS M E o Tz, &l
TIEATREWTEDHRRIC A A= 0 7 E N, ZOWINCIEFERIICHTRITEICRET 5 & EX 5N5 70 F AT X MEN
DT BT ENHENMTEo Tz, iz 2 EDT—2H 5 PUEMER: b & PUEER OISO Kz vy ¥ 7 L
el A, EMER il RO U TR EEIEEREMRICERT % L BN S MM L, FOREEMN
AR Z DFADEICKE B2 52 THE0, HEBFHEMEREOFmIC M) TEERAERMEO Nz, S%id Lk
WA THISENIEA a7k DOHRETTODDINBNGERGEEZTT> TS TETH 5.

F—TU— P GHEHERE, MifE 27, 7 P AS X b
Keywords: MCS survey, Nankai Trough, proto thrust
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HE CSEMBEBEND AR EIEE O & X 2 2NA FL— MRREEOm E
Improvement of gas hydrate response in marine controlled-source electromagnetic explc
ration using fictitious wave domain

FRiFH 3% 1 1k s ®I E—
KUSUDA, Kei'* ;: GOTO, Tada-noti ; TAKEKAWA, Junichi!

UK E R LAATeR
!Graduate School of Engineering, Kyoto University

A2 A RL—b (MH) OYBIHREICIE, BICKBEEREDNHVEN TV S, L L, REFEHERE T, MH
J&g &7 ) — A AJE DSBS T 2RI T E 5 £ DD, T OEERENRORENRELLENH %, T TMH
JEDNEPADHERE & D &SR TTH B IEEZFIH L. AWZE Tl N TERRIRTE (CSEM)HFREICEH L,

WA, AW 0% T & T CSEMERE Z i Tt 7 + 7 — REHRS 2 AN E R S N (Mittet,
2010) TERDHIZETIE., AR ENREZ IR OmEEOFE L UTHA LTz, —/5, AT, AR EmEKIC
B BB OEEICEH U, FEEEIC B 2 (G PP 2 AR BN HIEAZ RS 5 T & T MH EORE DA EAVATRE
TIRAEND EDIGEHZNLT, TN2RUEFERC X D BGEEL T,

IR M2 69 % MH JEDHEIE TR U C0 3 lEbiRG 2 oE U, ARRENRIC K D 1 > 51 VRLEIC
BlF % CSEMEEDNEFAEZTT> Tz, T D%, EHIKTRONICZEIIT 2. R EIT 72 O TR AR E) i 25 4
UTzo FERLRERMAIGEIREOZEM EREICBRT 5728, /A X707 2ZE LiY)at OZE LT, IRAEH S
BT LK N2 As 9 2 BT IE RN ERETRHEANETND 2D, ZHIC K > TINS DOEWSIZ
TEEE . ZTORIR MH EOINE, FEEIC & D & EAK) 2 f5 A B U7z,

F—U— F: NLERIFERGERE, SAEEIfEE, X 22N FL— b, 2%
Keywords: marine CSEM exploration, fictitious wave domain, gas hydrate, anisotropy
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>— MRE F— LIRHE Ol kil

Pie-shaped and dome-shaped submarine mud volcanoes

EA T R = s s
KIOKA, Arata'* ;: ASHI, Juichird

VEOK - R&UHHEWT

!Dept. Ocean Floor Geosci., Atmos. Ocean Res. Inst., UTokyo, Japan

FEAINE, HREFEBORERESN AN Y H—E ko> T, EREFEOSHEN /| « K THEIENTHEE - EK
ENB, ZOldiekilid, EPHAIT 2 C L NSO RESES N TE26HEMEHRTH 5, AW
T, BIEMZRINTOVSHEERKLDO A 2a 72 ER L. FHCfRHICE H U, B LAEE T O EIEER
RABEHNC EOREEIRL TWA D0 ZHEd % C &z g, AL IE L & [FRRICZEZEETH S,
MIARFAOHIRE W &, HEHERS N TOSBERMUO K DERINTH S T L BMHEIIE Nz, Fiz. R—LIR
OHIE%E LTz kN bR T, o — MROIXLD ST A N N TOEHEENEFIICEZ W EAREE N, Ko
T. ¥— MROEXKILDZDILAARGATIE, WBEIEAILOEH A X2 MK > TR K S GEE— K- TOYEE
BMThNh WA ehEEaEns,

F—U— RilgEge ki, 12 d oMk, 7 AT L, TR AR, YIE R
Keywords: Submarine mud volcanoes, catalog, granular flows, aspect ratio, subduction zones, material cycling
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R smRNA L FR RIS O Terdiig b 2 T BREF AR R EHEREY) Ic B0 %

R ZOEF O] . . . . .
Distribution of boron in slope sediment of Nankai accretionary prism off Kumano using

B isotope as a tracer

sz EEh v FeEE ER T B e !
TOKI, Tomohird* ; HIGA, Kota' ; SHINJO, Ryuichi

LERERR
LUniversity of the Ryukyus

<J¥m>

WEOYIEIRERICBNT, RURFWKRDY SR EIYICHD AT N, WEHEEYIE R Y RORERLE LTI TV
(Spivack etal., 1987 LA L, sfLWKISEIRICOWTIE, WERIC TSI ENTWIR, FINIAD BRI
IR S L ICEHAOEZRF DT LD, FMADIRERZIINS C LIC X > THE TR E TV RIGHEZHEET S T &
MWT&ES, LML, TNETITME TN TV B RENHERIC X 2 FENEDIHRENE (Palmer etal., 1997 FH IR D KR
RIS TORISBEZHATE TWE LIEEWVH 0, AIZETIE, REHEREYIHO R ZORNAD IR ZRN, K
Y ROZEF IS MM LTz,

<RRRMREN & J5E S5 1>

RO E BN O 338 XWFZLMiiEIC W THREL L 72 rmifE b 5 7 BEEF M iR DX HEREY & FIV T, HERSYITh
DORBKZR I Uz, MIBUKHORY ZREEE, M LB TEEE 7o AR TR 2 O CHlE L7z (Strasser
etal., 2014, FEIX+ 259N TH %, RURRNAKLE, BN SRTEEZHEL T, VFaL T Z—FES
T AREmaiEEZ O THE Lz (Wang etal., 201D, K7 RBFENAAKLLORERBFRIE, HEHEGCR NBS SRM 9510
SOTHHRFEATHZ S 1B & L THIME LTz, KL 0.7%UNTH %,

<HER & ER>

MBKH DR ZRBEER, EEICBOTIHIKED EEWEZRL, HEZR2ICONTRD Lz, LD S 1Bl
IKEDBIEL, ELERBICONTEL Eo Tz, BEICIHD S FEM & AHDEN A BIRE o1& 0.950~0.970TH 5 T &
WRENTz, BRNEBRIC K S H5E (0.975~0.980; Palmer etal., 1987 & D &K<, BNEB TIIRARERICE I 58
LORIBRER, 171, SYOMKKCIRIHOA A VR ETDCHETE TV RN T 7 7 2—NH5EZ 5N5,

FENAD BRI L GO, pH, RIEGDOEZEEMRUEAEKRER L OHBZHNz, D55, pHIZDNTIEW
0 EOMBENE SN, MARHOEREHEREYICOWTEHHNZE T3 (Youetal., 1993; Kopf et al., 2000; Teichert et
al., 2005, [AREOMHENDH 2 EMHEN R STz, TDT EIF, pHAELAS L OBICET B(OH),~ A ## Lk
D, BEICHE LIREETEMICIDIAEN TS T EZRL TS EEZBNS,

<fdiam >

i &7 7 ONIMARIEIC 1 2 RIFHERYHH O R T ROFNKDHIRELE, pHICK > T Eehicay bo—)bE
NTHEH, ZENERTEIEHTETOVAEVKIGEBENREN TS EEZ SN,

F—U—F: i b7 7, iR, ZREHER), R ERGALL
Keywords: Nankai Trough, Accretionary prism, slope sediment, Boron isotope
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JFIEC ﬁa ﬁ&%ﬂ‘% ﬁﬂ;ﬁﬁﬁb@ﬂi@t&w) Nal y #eHAIEEE ORYE & Ry ORIE

Development of a stand-alone gamma-ray measurlng system for long-term change at tt
sea floor, and first measurement

W) 1] SR T B T Y RRBE ZRAN L I ARAE L AR BT e SRR 2 RN IEE 2 MRS 3

7 AR

NINAGAWA, Kiyotaka!* ; TOYODA, Shint ; FUJIWARA, Taisel ; NAKAGAWA, Masuo' ; YAMAMOTO, Isao’ ;
KUMAGAI, Hidenori? ; KINOSHITA, Masataké KUBO, Shir?® ; ASHI, Juichird

L Ra LLEERER A, 2 M TPEITZEBHFERENG, 2 7 ) 77OV 2R, 4 St KRR AR mEis Bl R
Okayama University of SciencéJapan Agency for Marine-Earth Science and Technold@y},EAR-PULSE, *Graduate
School of Frontier Sciences, the University of Tokyo

HASEIC B CREELANIC G - 5l - FcB 3 ERHEN TEENTE D, A AT OH;
ERROT=DICE , WHERIHIE OB & ERERFICB VTR E TV A YHINb AN 7 o A2 8#d 2 C & 13 T
EHEGRANRETH 5. 1995F DT HEIRFEIRHIEEIC BT, HIEEDORNC A N U Tk R BENMEINLz &
WO BIARSIRZEEE 2. O TR. TSNS MR OB T H 2 SREFERKIC B W T, A< REHINS
X o THEANSKH O BURFRIEE ORE 21TV, P NIEE & OFIBEZ TN T, HiiR O A3 % N OFRIK D IGE
ICDWT DRBEEWIFRICET S &2 HNE LT 5.

CNE TOMEOEGHEHRIER, IFEREM OERIRFARER TN 3—F)LT ¢ > o N&K#ERm TL
AW 6500 & Nal y BREHEEEZ r— 7 )L TDORWT (U—7) )V Nal), BHEREE/KREMOEN L & & ICHIND
BATCERE, FIE R TOMFRRZRET S LICK> T, BUHRREDOHIE., &Uwﬁ®\ﬁ%ﬂi?%;&fib%
ChbNTEl., LHMLZDYVATLTIE, —EDGEATORMEZEHEIXIB ARSI TE Ao, ZOKED
FoEka y ST X 7 L. (GRAMS [Gamma Ray Monitoring System[2SBHFE SN, —E DT CHEE y SRatfl 5 T
b, 12 HEOF AR ORIE IS D > TWa. SR, T1. HEENZINA 5 72DICHREIRE— F 2
ZTW5. 2. Tﬁ$ﬁﬁ—i$ﬁ(mz@&ou?kﬁTbh AXEHBMNCEZFEIEL, EFRZUINT 5. 20
Tes, EMOWIRN, HAFREZMZZ EMNTE, EMHAMEALRONEZED 5 GERIEZVITS. 3. 7—7VR
Nal l& 12V 170mA (2W)TdH 2 DI LT, SEIBHFE U7z g AKE/1THE R y ffac ke (h7zxX NaD (& 6V 110mA
(0.66W)TH DT, FHHIFOIEEENS US> T\ 5. | OFfta & Ffo Fo kDR E R B EE Nal y ##
FHAERE 7 NaD ZB%E - BYEL, —E DT T OB EGHRO BIARATIE i Z nlgeic Uiz, BAFE L7
377 Nal y fREHAI R 7 LOFEINEHE 3 7 )V AV EM 180K THAE L T2 DT, BREMICE LR TATVS

HHTOREE LT, 4H240H»5 8 H 3HDK 3.5 HiE. REEF MR b 7 7 Omig/KIHIcCB N THE I Ko7z &
FRER KA O Nal DRSEZE LN T > 720, HERMRIZHE U A& 0.19+ 0.07ppm Th 0.07+ 0.07ppm K 0.05+
0.0IWL.Y%CDIZIF—EDEERL, KRERZHIRSNah>7. LHL, 7=V I LIz TAMBEENLHEY &
Bbons 25KHOE—I N TTE.

T — R R, VR, RHTAT, Nal, y SiEHIER

Keywords: radiation, sea floor, long-term temporal change, Nal, gamma-ray
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I A5 F3p )R OB E A fLHR A0 & BB A B DRI~ D S H _ »
The changes of past sea-bottom environment deduced from the recent benthic foraminife

Southern off Costa Rica

N AZ3E B B PYER 2 ; 7Y 5 2
UCHIMURA, Hitomi'* ; HASEGAWA, Shird ; NISHI, Hirosh?

VERIERZAIEEBEEANTIER, 2 BACRSAZAREIRMITL N B > X — K & 244 Y B
!Department of Earth Science, Tohoku Universifiphoku University Museum

O ARV AT NS HEET R FA R T 5 HKIEEDNMIE U, ERRHRETIN D 5 &0 5 mUCHIE IS IER
ICHIRN I TH 5. ZDiz8, IODP DfZED—Ei & LT CRISP (Costa Rica Seismogenesis Projedti7z s EAYD,
BB AR DTERER « WHENEFHEMTON TS, ERHEMRER IR TH 2 T XXV P75 Tld £ K
ELUTHRERMFEIVAATOR R THRL, QAR T—=)VEMENZRE DB ERBEARNEELTWVS. C
NEOHEFH S AR AP EYEEOY E UTHIER IR THZ L 52 5.

JEAGLREA YT 7R SBEICE S L TINIMFANICHE TER LU TEEAEEMTH O, KRIEHIVT T LDk
Mef e UTEE ISR PICRZE NS C e DIKEREZL 2R A 54 LTHVWONTE 2. KAEALR
DILAT— 2 SEOBREA (b 2 EE I /DI, D ERBIITHMBOEEFILRONHT—2Z%HL, Zh
5t T — 2T 208N DS. L LR axX &) A cidEt K EGlR T — 2N IEF I Diaunen
5 M B - Tz,

Z T T RAY O T 5 GEOMARMMRE T 27KEE 54mM 5 5412mOE A s> a7 by 757 (KED
5005 2cm ERELZ. AFETRINEDOT Y TIN5 125 4 m A ¥ 2 DL EOKE X ORUAEERD KA A LH
ZIOH L, FE, AT Y e U TEEALRIEEZ RS, SRS LREHEZ RS, BHEO/KIEEPHE E o &
I IBRIED D B DM ES T, FTz, TARY A LIFEHEDE S REKERFOZ S T 7 i cHEE G LR 2 i
N7z Smith (1963 1964 & It#gl, HUHZAEN D 2MiRE L.

ZORR, HEMHIC6 DOMELZRZ T ENTE . REHS [ ~VIED T B &, EEFHICLLFORENRS
nrz.

BEAE T @ P 100mBL%.  Uvigerina incilisOZFEICHM DO 5, BEE LR 2.

BEHET @ ZREH 100mA» 5 500m  U. incilis & & &1 U. excellenshZ 9 %. % 7= Blizalina bicostatab fi\ T % < #E
IHL, C.inflatust pEHid 5. RisREEABILEMSNL, BEEREELRENTR XA TOEOMMIHT 5.

BEAETN @ ZEESHY 500m7» 5 1200m  Uvigerinal@ D H1 Tl U. peregrinah’ % 9 %. {ififfild C. oolona® G. affinis &
Wo 72NAFE, P.ornata® G. subglobosds EMVH D, ZREMED EO.

BEEEIV @ FREH) 1200mA 5 1500m Bulimina sp.*® C. oolina G. affinis &\ o 7z NERENZ < pEHIT %1, Uvigerina
JEDHITIE U. auberiana FEH T % .

BEEV © BEEERY 1500mA 5 2000m  P. complanat&® BlizalinaJ&, Cibicidoidesl#h % < FEHIT 5.

RHEEVL @ ZRFEHY) 3000~4000m AALHOFEMIIME AL, HMEhZz L UIMIICZ 2D, DI MCENT 54 A
fLHiZ Pullenia bulloides® Nonion sp.& W\ o 7z bid 2 D G LR oM, BEEELENEHRT 5.

COKR, Smith (1963 1964 DT —X EHND &, KENGRHEMKIE—HETH S E DD, B. bicostataD % AN
ZAZTTHAMTIE 100mELRTHZDICH L, TAXY AFESHTIE 100mELETH % T &%, Uvigerina peregrina,
Uvigerina auberian® Z N =717 77 MK O & NEBICH 5 T Wb o7z, £z, IODP Exp.344CH 5Nz Site
UL413DIL A RHE L LT 2 &, BBIKTH > I REMOTTKGFEEIEN X OHABZRE D L&D, aT7HEENS THEND
RHEEL D D7 < L 100mMIZRWVEHE T OEWEZBICHE T Evbhr o e, iz, ROBHET OFHED EAICHTE
DIKEEZ Y THBREEZUEENLRRICE D ED > T GBEDEHEZ(LN A lins T eh s, 2RO
ELTIRBEINTWVS Z EAMEMNICHEAIRNT. TOK S, REHEREYIHOBIEAELREHED 2 mId b AR
ZIRfRS 5 L THIIETFNND LIx%.

F—U— R BHMEAEA LR, BRI, HIREL AR, T AZ Y J9575
Keywords: the recent benthic foraminifera, Paleobathymetory, the erosional subduction zone, southern off Costa Rica
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g EORZZT I 35U 2 i IECHis s Bl O Bk

GPS-Acoustic seafloor geodetic observation by Japan Coast Guard - results and futul
plan -

A1 S b e 1 R i L
ISHIKAWA, Tadashi* ; WATANABE, Shun-ichit ; YOKOTA, Yusuké

Uig B R HBTE G RS
!'Hydrographic and Oceanographic Department, Japan Coast Guard

i EARZ BT Tl GPSIFEHIIERAS 5 /7 XIS & 2 i ISyt 22 BB D Bt b 78 M Ui ISR HE SR D B 72 17 -
TW%, i AARN O HiE ~ 7 70 OREHNC IR fz B U, IR X280 K LBIIZTT> T, C
NETOBPD S, MHET L — b OILFAFITE S & TR MR E) P R fF S MRS 2 il LT & T,

$%ﬁ?d\%ﬁ@%%%ﬁ@ﬁﬂ@ﬁ%&@%%@%@EObT%E?%o

@ I ARUFHIC I 2 B 5

HAREAWV T, A AR EORAE LIRS . ZORMEH 22T 2720, EHMCEZZEL Th
D, 20154 1 HE TId, JifBECHNE ST 10-18[B OB Z 256 L 7z,

TNSOBROFER, Sk CHEETTOHEEIAE S Tl FEO GPSER S FHLIT 2 X 5 ARl & L &I ET 5
W E OZFEMNRZ bz,

— )5, BERECEFOWERAE S T, (ZIF—EEE THILESTICBEIT 2 & WD RITTRXDIES ZHj L i3 e B’
B FERNME S Nz,

@i T 71 BT BB E

i N5 7 Tl 20004EWIEEIC ., FIRTIR A B 2 F IS AT T OMEWHRIC 6 SO EEUE S 23%E L, s &
H80R UBIZTT> T & oo BILHG A E T OB 5, S EREE LOTE LS /5 I 2~5emAED#E T
LTS EWVIERMESN, HINC XD EEDEVHIEZ SN TV Tz,

FIHIERICIE. i b D 7 EREOREERIN A 13 —9 % 726, PUEMZ O HBIEME 77 9 sk Uiz,
MBS ORBRET O 2 HIE LT, BH{EORMES 2 D4 15 5 TEMMCBNZFRM L THH, 20164E 1 HET
1T, BUGEINE S T 6-9 DM Z ML 1z, £ DMWERAMELTT 4 VEVHT L — FOULBARICKZ EEZ BN
AL E OHFREFHEZ SNE LD TV S, T, HANCK2BEEEOEVWE B2 TETW5,

e 1 GPSkE FIHEID—8E LT, B iR OBy E T 1 T — 2 2 A LTV E T,

F—T— F: GPSEEMAE G /72X, g EHBs Bgl, HAw, Mg~ >~
Keywords: GPS-Acoustic combination technique, seafloor geodetic observation, Japan Trench, Nankai Trough
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Y JECHIGE AN B BLANC &K > THEA 7o 20114 JUIL MR DR 2 )
Postseismic deformation following the 2011 Tohoku-oki earthquake measured by seafloc
geodetic observation

W RE G ORFE Tz 2 BE =T HE 5ER 2 RH MR T ffad s 2 N L R a1 2
=t

TOMITA, Fumiaki'* ; KIDO, Motoyuki? ; OSADA, Yukihito! ; HINO, Ryot& ; OHTA, Yusaku ;
IINUMA, Takesh? ; AZUMA, Ryosuké ; WADA, lkuko? ; MIURA, Satosht

VHIERAR AR ATZeRY, 2 BRAUR A S F R AR B
LGraduate School of Science, Tohoku Universitgternational Research Institute of Disaster Science, Tohoku University

GPSHERE S )T X 2 B HIRZE BB (GPSIABRII) (&, FE EORIHBIHITIRIEZ 5N OHEEDZEE) % E 5
TESHNIFHAMTTH%. Watanabeet al. (2014, GRL)IZ, 201 1EFILHIS A EREHE CRILIMHIE) 0O EIRIKE o
JEHIFZZ LA A, B RIANOZA 2R U e EORMIBIN R L 38R0, BHERENZORF Z R Lz b,
AR OE SHMEET 5 C & 246 L7z, HIZ, Sunetal. (2014, Nature)d, AmEZOHERER /5 OHIHT— 2 b 5k
MR O T TIVETEZITY, ABRFOWIET XD OKE WK TIE, FEFREREMOFSHN LN TH S T LR LU .
UL, N5 O THEME NIz EFREE) 7 — 2 I EHEMMCER L THY, Xz, HEBRO T XY BRIk E
Motz 7 L— MEFETICREFEEL TV AW o), iAW EiE T XD 2l Uz ltitiEEORhAE) A = X L
FRR T RICT D THS LR AR, FTT, HILRE T, HFAREIMND S IR H U T O HARMEENOICERIE
TNz 23 1D GPSIABIHI 2 W T2 IO RN ZEBIHNCE O #HATWS. i L7728l 5 B 20 fild, kit
BICHES AN E S 2 BT 2 7201, 20124E 9 HICHT L REB S NBIHSTH 5.

ARFER T, AL E EELOBRIICIBVT, 2012429 H D 20144 9 H £ TO/M 2 F[MIc, BEF6RIDOF v~
~— V@] (2012/9-10, 2012/11, 2013/7-8, 2013/10-11, 2014/2-3, 20X&fii L CH D, SEHH A TOBIEIEIT T L
TIEEETHS. RN TIX, Kido etal. (2006, EPS)cHEDL T RMA L, MilEHEDER 7 LA OMEEHEE U,
I, SO T LA NBORERNOMEEIRIC XD, SEIIR T ORI EZROZNEE 2 HEE Uz,

Kb S5 NTHEBRDOZENGEE L, #42 5-10 cmlyfEEOFEAEN D O, (fA DZENGREZIND P TRIEE Zikimd %
CEEWHETH oz, UL, BT 205, Lz&K 5 A OMEnZRL, HIGMEOMERIT XD DKEN >
ToEE T, A TISE &[RRI BEE 7 BElm & OZH), ZOml & ILAIOHEE T, ZhZEnmmE &Ibm & o/NE G4 H)
MRONTE. BN SESNTEC DX S T KRENEZH)/SZ— 1%, Sunetal. (2014) DRSMERATE T IV O BRER &
AN THoTz. DD, AEHHWIRITORDEF a2 LT, MBI E5N RN TS tEZONS.

S1%, 20154F 2-3 HICH = EPEHIZ TELTHED, Chc kAT 27— 2O KIC XD, 4 OBIHIS
TOMBRENHEEOHEEREN N ET 5 L RAENS. RKFEETIE, TD 20154 2-3 HOBERNHE TELSNE TFET
HBT—R2EEDIMNFERZ R L, HAEMHIEIC L S RINEZFNC OV T X O 3l iEwmZ2 T .

F—T— R qUER R EE, SRRhAE), GPS/ABIH, il
Keywords: Tohoku-oki Earthquake, postseismic deformation, GPS/Acoustic observation, seafloor geodesy
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GPS-ABTAITIE SN/ T ¢ U E Vil L— MeltEDBEOH) &
Seafloor movements on the northern part of the Philippine Sea plate detected by GPS
acoustic observation

B E— 1 )l B B e
WATANABE, Shun-ichit* ; ISHIKAWA, Tadasht ; YOKOTA, Yusuké

Uig B R HBTE G RS
!'Hydrographic and Oceanographic Department, Japan Coast Guard

T4V EVESL—ME, ZOIEROME N 71BN T, IE7 AV AT L— D FICIHIAAT VS, TDOT L—
MRS T, 1923FOKIERFHIE (M7.9) *° 1703FED CerBIHHIEE (M7.9-8.2 &\ o 7o EN RO IR URAEL
TW3, iz, ZOPWH, HEBOERICIIFE~ 0 L—F M) 74V VS L—FLDERNH B EEZ
5N T35 (e.g. Sagiya, 1999 E 51T, KFEFETL— BT 0 U VT L— b D FCILHPAT PHo /NG F Ul O
MTlE, V774 Y TDEENTRBENTWS (Tayloretal., 1991, O XS AEMAMESERE2FH D7V EViES
L— b RUZDRMADT L — kDOFjE7%, Nishimura (2011} 20074E0 5 20094F F TIc i35 Nzl 7 — 2 2R,
B oTay ZEE L Ty JEFICEITEZIROEBNICK S TERMICER Lz, LMLEDRS, 70UV HlES L —
MCIEREHID DR L, BT L— b7 my Z7OBEFAHEICE W T, HIHERZRERIZ DRV, 22T, B HRELTFT
i, 740V L— FORILES, HHESED S EREETICNT TOMEKIC B 2RO ZEHENET S L
HiyE LT, HIEMZ AW GPSEFEHIIEH ST (GPS-A 12 X iR Zs il Z 0 K UEmL TE 1,

T4V EVBTL— b RICEEL:  GPS-ABIRUE, B EEEEIOR 5 50 km O ICEE Lz [ERa
1) BISE, MABREPNCRE Lz THIRGS ) 8IS TH %, Nishimura 011 HWiT7 oy JEF)ICEB L, [HE
K 1 R S 707 o D VT L— M, FEpEly oy 7 (1A) RICREINTED, NI 7icB0n
TIHIAL |A OFEZRIRPTEDICHEH L TWVWD, —HD THHEGE ] &, IM-IA BEFRafED IA Ficfi@E L Twbd, 20D
BIAOEEEOWIE T, JHEEERUTIIHE (M6.7, 19804F) LW\ > EHIENRAE L TW5, TD7z8 THRE | T
SNBZENT, TNODWED Ly TV VT KB ERRTEEEZ LN,

(&M 1) RO THERS ] v Idhnd IA RICELTWSED, HHEICSS E S IA ICHT 320 ERD Tz, &
9, TEHM 1] 1B 2 201 VEFHIEE (M9.0) DUadfsH: (2007.09-2010.10 0 51F, HREGEMNAE S NEh >
Teo TOCTEIZ, TERM1 ] (HEoiEko#E A, Nishimura (2011)CRO SN2 1A DTy 7 ESH L #ENTH S C
EFRRLUTWS, [HEREM L ) BT 2HEROESR (2011.04-2013. 1M ICDWTEHEEAZNMIIR S N> 720,
Enl & MIERORERY & 2T % &, HAMIC 4-5 cmDZEMDRHE NIz, Thud, dIbtiERrO Iy A X3y 7
ZhZRATZDEEZ BN, X, THEBGE] I 280 ERTOAS R (2003.01-2011.08 51, [HHETE] A
BRGNS 1-2 ey DEE TEINT WA T EAVRE NIz, F Tz, HALMHIERHCIE, 9 10 cm OB 5 OZNI AR H
INiz, HEZOBIH (2011.05-2014.06 N 5id, ZNEEEDOHTHDKI R E L Ix> TV, THUIEIbHEE
DRNEINC X BB EZ 5ND,

T T°C, Nishimura (2011DETIVICIHBIES &, IM-IA BT, IM DV IA IS U TREATCENTED, Z0EER
Wil Ay 7 T L TR EVSHERMESNT NS, TOETFIVALHEEE NS TGS TOZEMIE, AR THE
SN AbHERTD TGS | OZM BB TH o7z, a1 | OBIHIFERE COETIVEESHTH D, AN
SlER U T ES I BS540, Nishimura (201107 VAMEEBNI LI BV TE A THE T R LTV 5,

AFELTIE, TEEM 1 RO TS 7200 Tk <, ZOMEROMEBEERISOMEICONTEHEL, FENH
BITDWTHERT %,

F—T— F: GPSEHEMFE I EHR BB, 7« VE T L— N NS 7, T ay 7ils)
Keywords: GPS-acoustic seafloor geodetic observation, Philippine Sea plate, Sagami Trough, Block motion
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BUEY X 2 L—3 3 1C K B g E s Sl O F B S _
Numerical simulation of GPS-Acoustic seafloor geodetic observation for accuracy evalu:
ation

A el o ol ESR L R L
YOKOTA, Yusuké* ;: ISHIKAWA, Tadashi ; WATANABE, Shun-ichi

Uig B R HBTE G RS
!'Hydrographic and Oceanographic Department, Japan Coast Guard

i L ORZT TR T, GPSEEHAIERRS 5 /7 2\C X 2 s L Bl 217> T a. ABIAIE, TGPSHINL) I
& o THREICE M S NI EEFEER (h BR) OMSHRZAIEZRE L, TR 1<K > T RIS S ifIEKR O
FXMIEZIRES S T & T, WEOHNIEZ RO TS, BIE, BEFRENSEMET 2~3cm (1o) FREONMETIER
JETHB. TNET, 4~5EOHD K LBAITESNIBERNMEDORRYZHIENIREY 2 2 & T, TOHRICHET %
MR DB L 2 KD T E /e

UL, SALMHEORMNZE MG 2 710 TOAT—AY v THVE U 3 BEDO AR BN TR, KON
DT — 20 5 Gk I R F) 2 TRE T B0 E DD 5. T T S 14 o B\ O BIHFEI P OHE K L E T H
%. COXSTRIUSHIST B728D, ZANYEBIN - AT TEO SIS A T2 IR B BN > A 7 L ik i &
RIS L 75> TV 5.

INET, i ERLT TIEEBEOBN T — 2 2 IO TR TR & > TREDBET ENTE /2 [# : Sato etal., 2013]
UL, BRI RIS IE 2R EE K O EN ZEN TV A2, BRI T, p0AER Oz
ERMICHRT 2 ERBMLY. TOT Lild, BIITHEONE®, KR LD 7D ORI TEDORFEIN UThRE
x5 TW0a. Fiz, MBEBIC X 2MEDOBIEY R 2 L— 3 VIS KBRS [ © Yamada et al., 2002} (%, #l
HITFENEIR > TO 2 T O BRI HLEIZEHE L L.

AFLTIE, BUEOHEMEZTENZEEY I 2 L — 3 VK-> THEL, Bl - fitmafRic B0 2528 Nz
FHii L7z, £9, GPSIk{ERA LK ERME DHRNC X 23228 AL, TNODEZHE LTz, GPSIKFRER,
IKE RS & TS 5 LB TR ERMiE Nz, iz, K EEME ORI O EILBK R ERROEHA L U
THNS /2D, H2HE, IELTENARETH S bbb ol Sk, T— X BOERE, B0z OHKREIE,
IKHEEASE DIRFHIZAL 72 EORGB O MG L, KEROBNT—2 L DOBEMLERT S TETHS.

F—v— K RSB, GPSITEAIIEA & /72, By IS aL—a v
Keywords: seafloor geodetic observation, GPS-Acoustic combination technique, numerical simulation
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R A T O F i R 2R Bh BT 1A O YE L : .
De\{elopment of a new method for GPS/Acoustic seafloor positioning using multi-buoy
system

A EER b el B L P AR 2 2 R 2 T AR 2 (o Blod 3
IKUTA, Ryoya'* ; HARUKA, Mukaiyama ; TADOKORO, Keiich? ; YASUDA, Kenji? ; CHIBA, Harung ;
SAYANAGI, Keizo3

VRIS, 2 RS, B R

LShizuoka Univ.2ZNagoya Univ.>Tokai Univ.

T HIC

AW TlE GPSEEEHEE 7T O EHFRZ TN B\ T, O T A % v, HBEICERE Ui EREAE R OO0 &
b7 BB RRE TIT S TEEHR L TV, TOTEE, BMBICHET 2B O RZHNT T 5,

GPSEZHG 5 /7 N O KB B T, @H 1 EOBMIMZHUE S TEEOEERZMUHLTWS, 2D
FETE, RO MWIEFIC KT 2 b7z W 2 g OF RSN LT, B &g BB L Uhicniz
&, MR OEEME DK MOZ( 2R T HANETH 5, ZORDOEIRTIE., KEREMEZRE L, HEhE
KRN DAZET B ET IV EH O THBIKRMEDOHEZTT> TV, ZT07SD, RO EEIEIC/K T HOZ(L
WMFIET 2 EICE, KREGBERMERADERNER S,

AR TldiE L7722 U UCTHFFICEZE 2175 T & T, BEdEO/KFEAMOZbZHET L. K D &M TR
JAEZHEE S 5 T & Zikd Tz,

BUAIY AT I

EBIYETld 20074ED0 594 b SNWIC THBIERI ORI 217> THED . 7 L— b OEBNLE S g ECHIFR OB = HFEIC
WEEINTWVS (Yasudaetal.,2004 AfFZETIE SNW OISR LT, 20134 11 A 22 HIZ 2 5D/ T 1A B8 X7
LIRS GRiERZ) ZEFFICHWT, L 3 MOFENEZ 1oz, 74 26 &8N, E=AFZ%T 35
DFIESH & IFIF AT 60 EREzLZF=MEOREE L, 7 h—THRE Uk, HBOZEMREDDIC, dAffiEc
THEHENCEIN U TR L7z, 2 LR AR S 2R 217 2 7o Refiid 2 R T - 7z,

fEpT Fik

3 DO FEIHI TS D NI BEEIC X 2 FiEERF T — X3 FNZ . 440, 274, 430H TH > 1z, HEHHOEHEMEE L,
CTD Z W CRHII L 7= & & DOFhE 710 7 7 1)V D(z) & REZEMIZE T 5185 S(t,X ,x) ZHWVT. D(2)S(t, X x) £
U, RES(t, X X) 1&, EdiEN NI —RAEREZEDOEDE L TR TETIUE Lz, S(t,X ,X)=S(t)+dS(X +ax).
X XEENZTNEIKRE T ADNETH S, S(t) BEHRBORHZLDOTF S, dSIIEHDOZEMALETHD . dSXiE
HBERNIEDEWVIC K 255, SxZiE EROMEDEWVICK2EH5THS, T TEMald, ZHAEELTWBEo%
HICEDHHNEOIEEL R TE D, ab KETNUIEOERDICE THMZLOWEN B XU, BIKFKOENIC X % ER
ZEINDOTFENKEL G S,

Fii R

FROETIVIC K DBERRMEZ RN L A, AT S TIIE NS AIEDN S 19cm TN TRE o7z, @BEOAR
KT OFHITIE—REIOBIAIT, £ 10cmEEDIESDETINE > TVAHDT, TOMRIKE, EL., BEOFH
TRHRBHTI 2 HEIC DT> TBIZTT > TV 2 O UTARBING 2 B & il i <. AT — 2 Z21Ek0
HCERJEET VTS 5 L. THIENZED 55 3BemINTRESD, AETIVOBHICK D, BORHTE . KR

NEHT ORI Z M EEE5 T LN TET,

e R WRERHRAST), GPSEEE AT, 7 1, Kb, i
Keywords: Oceanbottom geodesy, GPS/Acoustic seafloor measurement, Buoy, Sound speed structure, Suruga Bay
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AT~ FRGRZZEBIN T A > X7 LORAFE & BURDRE _
Development of on-demand buoy system for crustal displacement observation and futur
plan

RS BT T AR AL R G Y B L IR R AR B AR ORP Jnz 2

ONH BESR 2, HP 78K 2 = B2 3 AR WIE 3 ARG A& 3 /IVE FH— 1

TAKAHASHI, Narumi'* ; ISHIHARA, Yasuhisa ; FUKUDA, Tatsuyd ; OCHI, Hiroshit ; TAHARA, Jurvichiro® ;
MORI, Takamt ; DEGUCHI, Mitsuyasti ; KIDO, Motoyuki? ; OHTA, Yusakd ; HINO, Ryot& ;

MIYOSHI, MO’[Oyuki3 : HASHIMOTO, Gousel ; MOTOHASHI, Osamd ; KODAIRA, Shuicht*

U HRERTFERA SRR, 2 SRR, 3 Tl ze T R SR

1 Japan Agency for Marine-Earth Science and Technol&Eyhoku University? Japan Aerospace Exploration Agency

Ol WBrEMZERHFERNS (JAMSTEO, HAtKRY?, Of) SFHEZEHHFERENS (JAXA) (X [ETHE & #yfzs®) 2 Y 77 )L
2A LBT 272007 A 2 AT LOBFZ 20114E) Sk, 2 [RIOWHIGEER Z M L T &z, TNE TS, il
RTOT AR, WIEKR TONRKEBN & HEBEE— RD%E, Z 7NV AZ2HWTZEBERD S R FRANOZFEEXE, 1
T A BEE EAOEEIBEICK S T — XBRIIEZI Ule, SEBNSEIgRA /"= >0 r S5 L0O—kE LT,
INETO/ INTERNT, A7~ R THREEE ZBIHT 52 A7 L e UTHRT %, WEKEFDS LT
DOHFRZAE) 723K D, 6 FEDWFIE b T > AR > X — & OFZRIN 2 O TR mOHEEE) 2 RkD %, T E TOHEEEL
BhHSHALZHEE WD H B, £3. BEREH FERIOX TN OVAERWZEET — 2L TH %, HERO
OA—TCilik S Nic T — 2 &M MR TS Nicu H—Zz ks 5 &, EEEOEEES TIRE L, MRS O
RS ES LB L TWABTr—ANH 5Tz, oo XTIV A OERIZO R TR TOHHAE D IZ Imsec, FdiE
BT EHLNICIE STz, TD ImsedDiiAERE FF % T EDNEEBLAD R AT IV I LYV RIETS T &ICES
28, SEMEIZED S, B FREELETADOBOEXIZ, ThETIAVY—a—TZ{HHLTIToTE, LA L
HICK2HEZS T2 LeHD., iz, SROEBEIGR T A DOREEICK D, TAV—a—TICRUONABZ T D
MERE NIz, AV IA VBREEWTT LAV 2 /RO T =2k FEEAVTIHELEERS L L i, ALbO%E
R 9 AR ZHED D, TOT AT LI, EHRIABIIOMIC, FE LR D OGRS OER 25200 T, &%
BEEFREL. VY T7IVEA L THERZEEEEN T — 2 2k FICRE ST 3R E S, T, T4 OFSEENE % M
THIZT=BIT, V7 IV & A L precise point positioning (PP ZERH L. JAXA IZ X% MADOCA J&7% Hu 72 I & g
H PPPY—E X TdH% StarFirezllifT1 L TEAT 5, A TIE, BUROHD flA & FEICDOWTHMTT %,

F—T— N HGREEEI, 74, A>T R, U T7IVEA L, jilE ST T
Keywords: Crustal displacement observation, Buoy, On-demand, real-time, Nankai Trough
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M3 - U FHECET 577 b U T EOERE =2V > 7
Launching seafloor geodetic monitoring for the North Anatolian Fault in the Marmara
Sea, Turkey

K gtz 1 kG 3 2 ; 1A # —1 2 ; Kalafat Dogand ; Pinar Ali® ; Ozeren Sinah; A HE5K ° ;
BH #I76

KIDO, Motoyuki'* ; TAKAHASHI, Narumi? ; YAMAMOTO, Yojiro 2 ; KALAFAT, Dogan® ; PINAR, Ali3 ;
OZEREN, Sinath; OHTA, Yusakd ; KANEDA, Yoshiyuki®

VLR SEERIAEEBITEAT, 2 WA ZEBHFERERS, >KOERI, Bogazici Univ., Turkey!Istanbul Tech. Univ., Turkey, 51t
R BEAIZERE, O SRR I SEHE Tt > 2 —

HRIDeS, Tohoku Univ.2JAMSTEC,3KOERI, Bogazici Univ., Turkey!Istanbul Tech. Univ., Turkey,Graduate School of
Science, Tohoku UnivSDisaster Mitigation Res. Center, Nagoya Univ.

E7F bV THE (NAP) &, MLao7 ) MU 7 LBz ki) 2 KRGS T, 25 10040 THIEEZ 11 5 i)
HWAOSHICBE L TETWVAE T ENHILENT VS, ZOIEHNE 19994FED 1 X2 v MIETEHMBHIEDZh -7z Mo
RRDEHA AR T—)VCHSTED, SEOTEEIMNERIN TS, NAF A AR Y T —)IUHEE TSIV T iED
Hi7eifi-> THE D, GNSSRHIRICKBREENSDTE=ZZY VI EPBTTVD, TOXIHIRHDE L, JICALHET S
HA?MVOO SATREPSY BV 27 bR E L., ZDO 7By 7 hO—E e LT, BALGERME#HZHz< b
RTUBICIIT S NAF DEZ RV > J 7% 2014 B Uiz, T OBMITIX, FEIREROMHEE) ORI E U 7z g &
LS (extensometery FHEXN AR 2 E0FH L7z, BETMIMTE OGS, &2 WIEEEROEOERIE, WiEzRolic
BCEMEDOZILE LTHRIET 2T ENTES, SRIHWVZEERZ., BN ZEHES . Ny T UDE 5EM ED
MhEsE L T TE 2 Ko RatanTwa, LT =2, LD 5 OFEEE TR B3 T EHSAJHET, s
Z2 [\ SIS Z Rk T X %, 20144ED 9 HIC, 4 BOWERZ IV ZHEEER O Western High& FHEN 2 51 3 E
LU7zo Western HighlsJ3E Tld A 1 VWil 5 DI ia . e LIz A A VIiEICTEEIMER LTV EEZ 5N
TV, EaRiEE%, 24 REE O @SR (570 ZHMEL, 207 — 22 8E T LThIN Lz, ZD1%
EHABII AN ESERE R (L2 BERIRRR) IO B 2. BIlZ#kE L T 5, mERE BRI T — X ik U7z ks R, ¢
DR LB E X sSmmIL T TH 5 ehbh b, 5% 2-3FEDOEMIERNE, WiEOBEZIRIICOWTERT BITES
T—=AMEEND LBDbNS, FETIX, 20154 3 HOMiME THEINT 2 FED., RAIOEERT—2 CEES) 1D
WTHIEMNT %,

F—TU— RV Zig, A7 N U WE, boba, JE, R AR, e
Keywords: Marmara Sea, North Anatolian Fault, Turkey, earthquake, extensometer, seafloor geodesy
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i b 2 T BB KD HERI P IC H 5 NS BUKME I AV i)
Occurrence of hydrothermal kaolin minerals beneath the Iheya North Knoll hydrothermal

field in the Okinawa Trough

R Ok Mi—RR Y IR GBS BEAE Y =40 BT 2 Bie 24 3 Ee BERER 3
TSUTSUMI, Sakl* ; ISHIBASHI, Jun-ichird ; UEHARA, Seiichird ; SHIMADA, Kazuhiko' ;
MIYOSHI, Youko? ; NOZAKI, Tatsud ; TAKAYA, Yutaro?

LIUNREE KEABEB 2N BRI R AR, 2 pESERANRE S WIICT, 3 HerEa2e B Ferins
IDepartment of Earth and Planetary Sciences, Graduate School of Sciences, 33 Kyushu Urfiatsityal Institute of Ad-
vanced Industrial Science and Technologlapan Agency for Marine-Earth Science and Technology

I Csic

AFV VHENE. BUKEZESY & U CRE | CldthBE S 72 & T UL LISTHER SN A TH 5D, EEUKi
IS BT 25T DR, I T 7 OBKBVKITIX, A4 ) VIO L. ZOKRE TR TROBEN S
WT ENMFHEZUE D Jade siteCHliEE TN TV % (Marumo and Hattori 1999) yr4E, i ECHEH|FHA DO ILiE . Tf 7
b, FOBUKEGREFED &R E NI HERYEORI ORI ALY VI EENTWA T ENHONICE > T, AFEET
. BUKEGEIE N OHEREYITh O A1 A4V VEE O L BRI TR A OBRICEH LT, X #REHTE (XRD) I X %
FWElE & BB RS T UEMES (SEM)IC K B HBISR 175 TSR 2 5T %,

HiE

WZRIC H O IZERHE, 20144 7 HIZ TN Tz CK14-04fTHHC BOWTHPEEILEB RO 7 5 1 FEUKIE» 5 150mEfEn
7= HEHIfL C9016B (27° 46.6'N, 126 54.6' E, /K% 1124m) Ti% 5 Nz HEREY R & 20114F 6 ATz TAIGALL
fiifpic BV THREREIEREA Y 2 F VYA b O 200mEICiiiEd 2 HEHIfL BMS-1-4 (27° 47.4'N, 126 53.9’ E, /K%
1048m) T3 b Nz HERE IR 2 VW oo HERIEURID S| KIS K D 2 p mEU RO 2708 L 72 O 7% VTR -8k
YIDRFIEZ X MREHTETIT> /2 720 SEMIC K 2BI5UX. HREMO/ IV 73R K 0 /NEFZEID L TiTHo 2,

BREER

7 FY A MEETELSNIHERYNCE ENS B LI, UFOX S ICHEIC X B E (k%2R LTz, 0~9 mbsf: A
ATEZAE AT A4 ., 9~11mbsf: AV VEY) - £ 54, 11~91mbsf: 705144514, 2TD5H, 9~11
mbsfic R NT=A4 ) VEVIEICEH LT SEMBIREITo 78 25, Lk (8.88 mbsH)TIXERIRD A4V VHMIH FIC
FET ZDICKT Uy HEB (9.18 mbsHTIEMARD A AV Vi L EIRONNT AT EAHAEL TH D T (10.83 mbsf)
TREREDORWAA Y VHIDFEET 5. LWV RIS K 22D H 5 T LIS IR > Tz, HEREYITh OEUKEEY)
ELTE, LERCRERERTE & EE A SEMBIRIC X DEIEEI N, T TRINSDFIYNIRON 5oz, Th
5 OBUKMEIY OIFAEX, HEREYIOL AR ONE a7 7 4 )V (FiEEH, AEEKE) I8V T Ba, Zn, Pohy 1wtk
A ZEWVREZRT T EICHE LTV, X772 T, Cu® Ag B RREWVIREICE> TWEH, ThHDILHEE
BOHILIMIEIRAETTH %,

A1) VFIH A NHERITE S NIHEREY ., BIEKE RO cmbsf 5 3.5 mbsfic £ £ TIE &AL AV VI
HDHOENZHNEEZRZIT TV, TS OHRYHICE IR AN ZTENTE D, S5IKHR LT TIIESA
MEEE Nz,

MBI T O AR ORIE T RIS A Y VHih 575 2 BUKEEFH 232 I HERIE N B 0 . 2 CICBIHhSRIE > E AL
752 EOBUKMEIYI D ED N BB, R T 7 O ESUKIOBUKE LD S8 E minziti @ LU TcRSNT
W3,

S — 1 YEEEHUKBIER, Hi A, WA

Keywords: submarine hydrothermal deposit, clay minerals, submarine drilling
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%1@“\\7}@:%0)‘ ZIKBALER~ D > R ORia L TERCE © EER B R S RIE O

The structure of iron oxidized mounds at shallow marine hydrothermal environment in
Satsuma Iwo-jima Island, Kagoshima

BERUHEINE— M52, %k HIES, B REY, MEREL, ST
KURATOMI, Takashi* ; KIYOKAWA, Shoichi! ; IKEHARA, Minoru? ; GOTO Shusakt; HOSHINO, Tatsuhikd ;
IKEGAMI, Fumihiko® ; MINOWA, Yuto!

VIUNRZE, 2 B0 a 7 s Gt o 2 —, 3 FERRINEGR &R & 1 > 2 —, 4 eI L B S R
IKyushu UnlverS|ty2Center for Advanced Marine Core Research, Kochi Univer%ﬁological Survey of Japan, AlSTapan
Agency for Marine-Earth Science and Technology

BEEERR A SIS TN K D FNKT 38 kmICIFE(ES 2 W5 )L 7 Z O JtiimicfiiiE 3 5 kLS TH 5. ENREIESICHIE S
3 EEBOHEIE Fh 51380k (pH =5.5, 55-60°C, Si: 51.74 ppm, Fe: 191.00 pprmbMiEH L (P4 4 11 « FHIF, 200D, Fe &
SHTET/KBLEE <Y FABIRENS. RIREN TIIKB LS 33 cmiyr (Kiyokawa et al., 2012 DILBG#HE THE
HLTW3

KIS > R I3 IR A DR T 5 20 R T/KYE 2-3mic 32.68nF OFEFIC 7.798m DA Z X D& OISR
¥odiz > THY, BELMERFE T TS, a7Y 7V CTE»h 572 RIZEAO HardfE, 80 Soft@h 5K
TN, 2B TEIEREDERT. U FNEBIE 374 cemfEE O MIRFEEDOE SR TIEK L, SoftfEld HardfgDiic kK> T
BWbNs. Soft BNEBIZEREK 1 mmOLEOZERANEHIGES. 5L BICHHROMEZH D, SoftfEgh 5 HardEIC
tatahi 1 (K120 p m) OIS S, HIEOARFSEIXER 172 p m OR7-hVEs U /AREIROME 2729, —7,
Soft JEF LI IZERR 0.5 p m AKfmDRL 75 U7cHHR ORGSR E NS, C OMPROMEE I Helical, Ribbon
Twisted®D 3 X1 FICHFHTES. HardE (Si: 26.8 %, Fe: 56.0 % & Ferrihydrita Opal-AC, %7z Soft/g (Si: 36.5
%, Fe: 43.5 % X Ferrinydrite Opal-A, Quartz Cristobalite Tridimite TH{EKE N 5. DNA Hr &k O~ > RINERIC
I& Zeta-proteobacteria J& 9 % #klE{b/ N7 71 77 T % Mariprofundus ferrooxydans 5 U7z /EVERIE CTH 5 T L 2R L
Te. —F, THEYIKEBCERKFIEERE 0.5 p m KON FORENTH D, U2 FOFEMENYITH 2 HIRDOIEHE
R e o Tz

RIGBICE T 5< Y Y FORAGER DM N CEMINZARIGIC K > T Soft B E N 5. Soft BNAE TSRS
TEAROREE X FRER LN TV TR LIz A =27 Th 5. OFBIE N7 TV T DA S— 70)}7.&;7}@&“:%9&73\%2%’9“
% T LT Hard @B E Nz, kB N7 7V 71 Hard g DRRIZBUK L KRS 9 2 LR c O AR 2 i A T4
£9°% (Chanetal., 2011 OHard/EDOWNHITIEEUKIEEID KL L TH D, BEZHIT 2RiR L LT Hard B ORMED
BlREN%., COTatAHHERDEENE T ETIUY REER L, WEICBUKOE D 3ETH % 22 75> 72 /IR
DEBERMERENS.

ZDOXY Y FIFER 1L.2ecml FOERGHE THRIET 2 Z EMHL MR o Tz, HORESE ISR/ N7 71U 7 O1EE)
TR E NIz A b= ITKBBEEkDE LIz E DB TH 5. Al o/kEg bk~ w > K (2.47410° kg(Fe)/m.y./m)
DOFMHE I N A L—#kHEfE (2.51+10° kg(Fe)/m.y./nd) D15a Ik T %. Joffred (360m/2m.y) ZTERKT
2 TeDITIFRIRIZ/KIBILEL~ T > RV 6.0:10° {5171 T 2080 H 5. MpRELIEE D K o TRKHIR Rk L HERSY) 72 o BK
T HDICIE. N - EMNRISOMAEGDEDNELETH 5.

F=TU— R BRI T T ) 7, Bk, BRIEER, BeER e, VS e EH

Keywords: iron oxidizing bacteria, hydrothermal fluid, iron oxide, satsuma iwo jima, biomineralization
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MUK O T )V A V) e ORHEL _
Geochemistry of trace alkali elements in the seafloor hydrothermal fluids

e L RS —ER 2
EBINA, Naoya* ; ISHIBASHI, Jun-ichird

LIUNREZAIEEBERA I BREK R I, 2 UM R AP E DL e ER 2 B R 22
!Department of Earth and Planetary Sciences, Graduate School of Sciences, Kyushu UnfRegiytment of Earth and
Planetary Sciences, Faculty of Science, Kyushu University

M N CEO E I3HERY) & KD EER U TIER E N B BUKICIE, 2 OTED GBS TAEL TV, BT LIL
TEEEMENS Rb & Csld A 4 EENKE WD, BN STAH U THRIHANBEEI L, BUKiICIER IS @O TIafE
THLEZOND, TOT NS, BuKOWET VAV CEHKZ S &1, B FOBUKELHEE/ERICET % E#R7Zz
BB ENTEBLELEEZONDS,

AWFZE T, /NSRRI 4 DDOEVKEL (A ILVT S, BHER VTS, NI Z—ABa VTS, KigE
), U7+ 7706 DDOEUKIE (Alice Springs Field, Forecast Vent Field, Snail Site, Pika Site, Archean Site, Urashima
Site) BX TR b 5 7 OOREEIERBVKIOBUKELEI D Rb 35 X U CSIEE O HHE ARG L, ZORMERS T %,

BUKEELD Rb, CSIRE D73 HTIE ICP-QMSZ W T T2 7z, 185 NIzSal RO TR Z Mg lcxifd % ik XA 7
7SI T 1y b U TEEUKIED Rb, CSIERE OEUKIRK D ZRE Lz, TOXSICLTHESN RbIBX T CsIERE D
72K ISR U, HIRIEREOHIEZVKR TH S EPR 22N [ & MAR (TAG XU MARK) Zukis 6] HfEEsE T
HBIANFTINNT T T A< A4 P Bk, SliEREVKRTH S T il B L~ X A 1Y, BiliEEEUKSR
T % Brothers Seamoulit ZUKIK D Rb, CSIEE DM EHEZ SO TRLTWS, AT, FEVKIEAHE TRINE NizE
10 Rb, CsilifEZ > 31)LV L. X LICHEENT TRLUTE,

ElEKkSR (MPol]) @ Rb/Cs=12.8-26.7& ., HEVKZRDEVK (KHDO) D Rb/Cs=18.6-100.LF #7750 | HE
WMEWHEREY) CEOLNIZBVKR (NS 7, ZAAF NI TBXUTA < AR - Kfhd/) O Rb/Cs=10.3-15.61
EIMBUKFRD Rb/Cstt & izt Z R, 2K 1R T X 5 ICKBUKRDEUKD Rb/Cskbid A R D Rb/Cskt
IR —ES B Z R LTz, DT EhD, BUKD Rb/CsEUIZIFE R IRIAT % A4 HEREYI O Rb, CsHR DR #7%
KLU THD ., FHSEIMBUKR TIRDY Y T ¢ > 7 L R TEA D B BUKAD CsDOENKEOATREMAVRB S NS,

[1] Palmer and Edmond (198®arth and Plan. Sci. Let95, 8-14.

[2] Campbell et al. (1994Y.S. Geol. Surv. Bul/No. 2022 201-221.

[3] Mottl et al. (2011)Geochimica et Cosmochimica Actés, 1013-1038.
[4] Reeves et al. (2011¢Feochimica et Cosmochimica Agtés, 1088-1123.
[5] de Ronde et al. (201Winer Deposita 46, 541-584.

[6] Campbell et al. (1988Nature 335 514-519.

F—U— R WM& IVA IR, BIERBVK, Sill, Tl HERW)
Keywords: trace alkali elements, hydrothermal fluids, arc, back-arc basin, sediment
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A ¥ FiEO R 7 2A=ZE G RDONOEUKEKIC 3815 5 ETEH) _ o
Seismicity at the Kairei Hydrothermal Vent Field Near the Rodriguez Triple Junction in
the Indian Ocean

AR KR U A RIS Y v EE L S M R @ b el AL L IR 2 IR e 2
MORI, Taiyu'* ; SATO, Toshinori ; TAKATA, Hiroyoshi! ; IMAI, Yuki ' ; NOGUCHI, Yui' ; KONO, Akihiro® ;
YAMADA, Tomoaki? ; SHINOHARA, Masanad

D3R - B, 2 BORHEE
LChiba Univ.,2ERI, Univ. Tokyo

1. lFC®HIC

AV RO RS Z=ZEASEGAOILAL, o > REEEEOE 1227 A Y FRANCIZ, DLW EUKIEDS b 24
IKICWIKEZZRBICED T EDHIONT NS, TOBUKIOEL TR, WAL A 5. DAL SR ENRIE N
TW3, TNEDERERCH BT TOEANRNE T AICHEDT. BUKITKENEEICEEFND EEZ LN TN,
F iz, KEERIEFHFICT 237 7V 7RGEEEYD T OBUKEICER LTV, MEEKFOAN] Yayc 7 b GBETR
TOHUKIEERICEE D 24 - H22BISOMIAZE) Tldk. Oz DKEOKF] ATV S,

MONNBUKEIC BN T, EDXIICEHREADTH LU THED0, Fiz, BUKIEERNE S &> T05 0O EHFHN
Bz, WEHERFO W HIEETEE) & MRS ORI EZ1T o 1o ARGEHE T, HIEBEENC OV THRET %,

2. (A - fAATRY R
20134 1 H 27 AA'5 3 A 19 HICH T THFEWIFERAFERMNS, BIIEREM (X2 9h ) ZHWTHAER N ZT1T-
72 (YK13-01ffiifE. YKA3-03fiiF), f#iH U/zigEEHI S T218TH 5, BFEREIE. 3T HEMEEHWTE
JRHEDTE % NonLinLoc 7B 45 L. (Lomax, 2000 Tifro7z, L7z 30ockEiGEld,. mHE th (2015 AKE) ©
WosE 7z iz,

3. FER
#9150 H RO T 5000{E FOMUINMIEE RDZ T EWNTE, DONWEUKIKOIEIE 1-3km D & T A I BEF
BB, BEEF G3km) HEEE 7-8kmMETOLCAICEFTLTVT, ZOAAZXLFENBERTH -T2, T
L, TOFFEMEDIEWBOEH Z/RLTWT, TOWBHEUKIEREBEFRL TWAD TGV EREBEINS, i
ZEENC BT E % < OUNIENBIIE NIz, ZTOHESIFBUKIBIL S DE D L RS N, FRA YV REEEREOS 1
IR R EE 28T A FORBID Non transform offselcld. T ND A A= X LOHENFE L TS A, ZEiEs
MORIEE R EER 5 NEh o Tz,

A

BANCRI U T, MBPEIIZE B R R OBIEAAR Tk 3h ) OMEERHED S 4D hEEHEE Lz, T TIcid
LT L £9 . AWEIERIIE A iimEE 201090020 872521 Tith iz,

F—U— R B T ORI, Bokitls, HFEEH), > FIE=HI N
Keywords: TAIGA Project, hydrothermal field, seismicity, Triple Junction in the Indian Ocean
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DHe/ TR, A2 ATV T T RO S EREL S NI KILEFRDIEREN 45 K Ui

s IR . . :
Petrographical and morphological charaeter or volcanicrocks dredgard around the Sumis
calderam, Izu-Ogasawara arc

S ORRE U RO SR L JURHERE L R B R R 2
UEHARA, Taiki'* ;: SAKAMOTO, lzumi® ; YAGI, Masatoshi ; INOUE, Tomohitd ; OKAMURA, Satosh?

U BGIER AT A, 2 A GHREBE KL

ISchool of marine science and technolotypkkaido Education University, Sapporo Campus

e NEINE, PHEREEORICHIE L, FRIEER 1,500km FHK 400kmic b7z > TIEA %, KILIEEIOTEF il
HEMEIMTH S, P« ISR EoEE « st B Bl o ms i mdbc sz o v ay s 2#R L, £
CIFBENNT I HMESTHD (FE, 1997).

AWFZETIE, 201445 A 9 HAS 15 HICH T BB AR K D RE N2 AI AV T S OB R TEA D
GO - ORIV, MRS R EAEHIVT I OIEBIBRICOWTEREfTHo -

ZOR, OAIZAAIVTIOERZ 9km, ORI ZH)IVT FHMRILTESOKEE 30m 04V T FEHISMAIRTE K D
2, 0407 FHMURE IS EBEEDRHE A3 36, 04V T FEOKEEE 900m  Oguicidbbe 100mD g 1A
FHELTWA T EDHLEMCE Tz, FLy VRIEHEDRR, 2V T IEB XTI RN 5 IEBE A H AL DAL
AEAAEB XUCEEXLREEDERINE N, H)VT TRE N~ CTlEmsea O KILE DA U, Zhlim L TESR R
B IESKGERHE D BN DO RIEE & A E O NG 3 LTS ENHE MR > 7. AR TR,
SIOMMEA 49, 6(Wt.%)51 1(Wt.%) & 67. 5(Wt.%) 69 4(Wt.%)D MR L, ZEIEE NS RIIT % MRl
T8 B— ) VKITEEIDHER S N, D - INFRUESIRE ORI /)L T Z KITEBI DR S ik,

HilfORED 51, FEERREEALE, REOBRA, BYIEESRENMRINE Nz, RERREE, ORI
K OIKFIEH LI A2 —EHYITcH D, 77 NVFx— Me @EEHRD Liided 5 2 e 5O TERE
Nt eHE Lz, FARFICKEDT A YA MERA (AMBEE) LENEH, /la8oklaz2aEzivniEso, &
NS BT & 31 =)V KLTEEAMEE T N iz,

F—T— R AIANIVT T, 8 =)V KILES), A2 —EHY), 7194 NERA
Keywords: Smith caldera, Bimodal volcanism, Spatter ejecta, Dacitic pumice
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P S5 S DT e & T IIOE A
Petrological study on Marcus Island

I BERL T PR N % AR R R
KAWANO, Takaomi* ; HIRANO, Naot& ; MORISHITA, Taise?

AU ERZEBEER AR, 2 BUECAHIE Y O 7 et o 2 —, 3 g BRI
LGraduate School of Science and Faculty of Science, Tohoku UniveéGiwter for Northeast Asian Studies, Tohoku University,
3Hydrographic and Oceanographic Department, Japan Coast Guard

Marcus-Wake seamount trail is located in West Pacific Seamount Province (WPSP), where the oceanic plate is oldest in th
world, around 160 Ma Pacific plate. WPSP had occurred during Cretaceous and was reconciled with current active hotspots ¢
French Polynesia in South Pacific. Marcus (Minami-tori) Island is located 50 km away fravtarcus-Wake seamount trail
to the north. Most of seamounts, particularly well-studied seamounts, are more voluminous than the edifice of Marcus Island
whereas no islands and atolls are found around the island within 500 km. In this study, mineralogical and whole rock analysis 0
lava samples, obtained in submarine survey of northwest flank of Marcus Island, are adopted in order to compare with volcani
samples from WPSP and South Pacific islands of active hotspot volcanism. HighrTi€lic of chrome spinel indicates the
typical intra-plate volcanism to be similar characteristics with those of WPSP. Major element compositions reveal normal-alkali
basalts. Nb/Zr and Nb/Y ratios can classify the origins of shallow mantle plume, not in superplume as old Polynesian hotspots
like the Marcus-Wake seamounts of WPSP. Therefore, Marcus Island was produced from intraplate volcanism which differs fror
hotspot activities forming the Marcus-Wake seamounts.

F—U— R X—HhX=7 2 — 7L, #EL, WPSP, HFSER—/3—7)b— L, 7 )V AV KA
Keywords: Marcus-Wake seamount trails, seamount, WPSP, HFSE, superplume, alkali-basalt
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TF ARy FIEEHOMNA S A HIERS
Olivine xenocrysts in lava of petit-spot volcano

R PR BN 2 LR ER] 2 BT Rk 4 o Rk S
TAKI, Arashi'* ; HIRANO, Naot& ; YAMAMOTO, Junji® ; MACHIDA, Shiki* ; ISHII, Teruak?

VLR RZEBEE AR, 2 bRy D77 gt > 2 —, 3 JUfE AR B YA, ¢ AR ARG T2 ER
BB LA IARMEREN - R E ST

LGraduate School of Science, Tohoku UniversiGenter for Northeast Asian Studies, Tohoku Universijokkaido University
Museum,*Department of Resources and Environmental Engineering, Waseda Univifaitada Geological Institute

Petit-spot is a small volcano erupted on the seafloor. The magma comes from asthenosphere, just below oceanic lithosphe
through a crack in subducting plate. The petit-spot volcanoes appear globally on the seafloor where the plate is flexing (e.g
Japan and Chile Trenches). The petit-spot lavas and entrained mantle materials have been already reported from areas of Ja
Trench oceanward slope (Sites A), and of NW Pacific (Site B). Although the discovery of the petit-spots has been anticipatec
from Site C (offshore of Fukushima, south of Site A), lava samples and entrained mantle materials have never been reported. T
examine the activity of the petit-spot volcanoes, we conducted the nine submersible divesSsfiNIAl 6500 submersible
during cruise YK14-05 oR/V Yokosukaat Site C in April 2014.

Alkaline pillow lavas were collected from the Site C during cruise YK14-05. Eruption age is at the time between 0.31 and 2.1
Ma estimated on the basis of the thickness of paragonite on quenched glass rind. The lavas are classified into basanite, and inclt
large amount of olivinex 10% normative olivine). Large (1-5 mm) olivines have anhedral morphology. The large olivines show
forsterite numbers (Fo) of 88-90 and NiO contents of 0.3-0.5 wt. %, corresponding to the composition of the primitive mantle
peridotite. On the other hand, the small olivines surrounding the large olivines have similar range of compositions (Fo of 84-87
CaO contents 0f-0.1 wt. %) to those of groundmass olivines. These observations imply that large olivines are fragments of
mantle peridotites, that is, these are mantle xenocrysts. If these are xenocrystic olivines, it tells us the cryptic aspects of an ol
oceanic lithosphere. Fo values of the present olivine xenocrysts are slightly lower than those of the mantle xenoliths reporte
from Site A and B (90-93). The chemically heterogeneous mantle might be existed in the subducting NW Pacific plate.

F—T—F: TF ARy b, DAL A, TTER
Keywords: petit-spot, olivine, xenocryst
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Ho A > RYPEREIERCS TP O Fe(ll) IS & BMEAa DS A 2fRlT o
Petrological analysis of Fe(lll)-rich serpentine in the Central Indian Ridge serpentinites

WK IERY K EHIT Y SHE AN L AR AR o =a) b Sk k2
SHIMIZU, Shotd* ; MIZUKAMI, Tomoyuki! ; SODA, Yusuké ; MORISHITA, Tomoaki ; ARAI, Shoji' ;
TAKAHASHI, Yoshio?

P BINKAPLTAAE RS AT LA, 2 UK AR 2GR AR S R R R R A
ISchool of Natural System, College of Science and Engineering, Kanazawa Univébsifyartment of Earth and Planetary
Science, Graduate School of Science, The University of Tokyo

Aqueous fluids at serpentinite-hosted hydrothermal vent fields near mid-oceanic ridges are characterized by high concentr:
tions of dissolved reducing chemical species, suchsasihiS and hydrocarbons, and aid development of unusual chemosynthetic
ecosystems. Petrological, geochemical and experimental works suggest that the cause, afahdliids is oxidation of Fe
during water-rock reactions in ultramafic lithosphere to form magnetite. However, a recent micro-XANES study of the Mid-
Atlantic Ridge serpentinite indicates that serpentine can be a primary phaséfopifi@ to magnetite. In order to understand
the role of Fé*-rich serpentine in the fHproduction, we made petrological analyses of serpenitinite exposed at the southern end
of the Central Indian Ridge (CIR), very close to the Kairei Hydrothermal Field where high temperatui@diSi-rich fluids
are emitting. Serpentinite samples used in this study (dredged using Hakuho-maru from Yokoniwa Rise) include 11-13 modal %
of bastite after Opx indicating that the protoliths are mantle peridotite with harzburgite compositions.

Base on microscopic observations and micro-Raman and EPMA analyses, we identified three types of serpentine after olivin
The most dominant one is characteristically brownish under microscope and optically isotropic. The Raman O-H bands are dis
tinct from those of typical serpentine polymorphs but can be explained as composites of chrysotile and lizardite. Therefore, we
call this type of occurrence as “brown serpentine aggregate” . It occupies about 70 vol % of the samples. Extensive replacemel
of olivine by brown serpentine (Stage ) was followed by formation of Fe-rich lizardite along pre-existing magnetite (Stage II),
resulting in a mesh-like texture. During a later stage of hydrothermal alteration (Stage 1ll), the mesh texture has been partly o
fully overprinted by a vein-like texture consisting of Fe-poor well-crystalline lizardite and crack-filling chrysotile at its center.
The microtextural evolution represents stepwise serpentinization probably during uplifting of the CIR mantle lithosphere.

Distribution and mineral chemistry of “brown serpentine” indicate thatsSi€tivity was a significant driving force of the
formation. Total oxide compositions of “brown serpentine” are significantly lower than that of lizardite implying fine-grained
aggregates with porous nature. They can be interpreted as a product of high reaction rate under high temperature conditions.

Preliminary micro-XANES analyses of “brown serpentine” at a mesh center revealed that about 70% of Fe in the serpentine i
Fe*+. Assuming that this value is applicable to the whole sample and that the bulk Fe content is constant during serpentinizatior
we estimate that the contribution of “brown serpentine” ingéneration was as large as that of magnetite. Totgiddduced by
complete hydration of olivine 1kg is estimated to be 9.6L (the contribution of “brown serpentine” is 4.5L), which is equivalent
to the amount of kil dissolved in 54kg of the Kairei hydrothermal fluid (8 mM Y Conversion of F&"-serpentine to Fe-poor
serpentine + magnetite at shallower parts may cause a minor absorptigratthbligh we do not have sufficient data to quantify
it. The maximum estimation of this study implies a high water/rock ratio in hydrothermal system beneath CIR.

F—T— F: HhoRiighE, BUKE AL, feRca, =Ali#k, ki
Keywords: Mid-oceanic ridge, hydrothermal field, serpentinite, ferric iron, hydrogen
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jtggﬁﬂ?%gw%m%ﬁ%riﬂﬁ%—?%ﬁiﬁw—&%ﬁﬁu\f: UVRATx27-7X /AT x

7SR D

Lithosphere-Asthenosphere boundary beneath NW Pacific Ocean detected with seism
waveform data

LR o s e s B I 2k AR 2 B A 2 A AT
ABE, Yuki'* ; KAWAKATSU, Hitoshi! ; SHIOBARA, Hajimé ; ISSE, Takehi ; SUGIOKA, Hirokd” ; ITO, Aki? ;
UTADA, Hisasht

VHURSA IR IR, 2 eI 2 B e R
IEarthquake Research Institute, The University of Tokjapan Agency for Marine-Earth Science and Technology

HURZAHENIZE AT & MG PEMT IR R RS I IDOR « SERBERS Ry F ARy b TRV, 505 DT L— b O
EZFHNCHEE L, HIERNEROPIE S 7 L — NEEINOHRZRD S 71T, 20104E0 SR EEY v Y F—iE)E
A0 18 s OBHH SIS IR R HEE R 72 & LBl 2 fik#e L T & 7z (Normal Mantle Project) C D X 5 2K T, L
XY MVOREZFFNCHLMNCT 5 T Lid. ZOMETARIRAED 2 VZRIADIFEZ KT 2 L TEHETHL, 7
L— MNEEBOIICOENB LEZ NS,

Z T THRAZ, EHER T E NioEt RIS 2 S LI, PIL v — B (PRF) & ST L > —/ BI%K (SRF)
EER UTze RFOVERKICIE, 20104 6 A5 20144 9 H OISR LIz~ 7 =F 2 — R 5.5 EDEHithE % v
Tzo ZD 5B, PREDIEKICIEZNZ OB S S DOEREEEEN 30° H5 90° OHiFA T, SRFDIERKICIE 55 D
90° DHIPH THA L IomtithEB R iz, ¥ v Y F—ilaOdtibifichiE T 28N Tl BOWHREICHR T 22 H
IREHC KB /) A ZXHEETH D . FRlRTEEZ S 5 (L - )15, 2014H15E222), 185N T — 2. JE e
0.2Hz{HED / A4 XLN)UhVEN 28, SREODIERIFICIE I —F—EE 0.1Hz DT —/ A7 ¢ )L 272 LTz, PRFOD
VERIRICIE, HERE COZEISI DR ER BT 5 721, 0.05HzDT—SA 7 ¢ )V 2 %M Uiz TR L7 RF 28105
T LIS S . OB T PREICIZA., SREIIZIEDIELNE =255 10MORIcRE Nz, WwIh
DE—7 &=V MVNICEIDMESEE DR EAEDFET 5 T e BB T %, 2T T I MUVAICERE 30-150km i#
JEOY T Ak 0-200D#IFND—DDRE A ZEET T IV S, BT —XIHIET % PRF SRFEZGK L., Z
NZFNOBIS TV U PRF SREOMEZHIHTCE 3 ETIVERER Uz, TORE, ¥ v Y —iga I tibasl cldodE
OV FT A b 8%DAEHI RIS N 85kmDIEEIC, FHE TIdEE T b T A~ 4%DANHE A 125kmDIEE 117
95 EMEETE, ¥y Y F—lEILEOEBIER T A — VHEBIHIS O T — 2 2 Wz REfEFH S, UV AT x
77 ) AT 2 7S (LAB) IS S B EEEIAMEGEE O AH T HY SOKmFEEDFE S IR E N TH D (Kawakatsu et
al., 2009 Science) AWZE THitH U 7z ANifsinin & LAB IS d 2 AJREMENN D %, 51213, RFICEHE R 5 2152 HERE®
MPEHR OGS, IKEOIEICREL 52 5 %2, <> B IVINOARHEREL O7E S 0L T4 O B £ OFLE
FEHECHEED D VIR TZBZDOMNIC DN THET B TETH S,

F—U— PRI L— b, Ly — B8 AWK, VY AT 27 -7 2 /AT 2 7 EiSR
Keywords: oceanic plate, receiver function, Northwest Pacific Ocean, Lithosphere-Asthenosphere boundary
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7 %5{;@74}@&% ERICHET ZENOZ FA - melt-rich channelc X 2 kLM iSE
DA[EE

Sharp gravity increase following an outer-rise earthquake: possibility of viscoelastic re-
bound by melt-rich channel

Mg Dh— v s fEHH VR — b FHAp S 2
MATSUO, Kojit* ; FUKUDA, Yoichi! ; TANAKA, Yoshiyuki?

D RURR B AITZERY, 2 BRI 2
IKyoto University,2The University of Tokyo

Bz 5 | ER W EEEN, MR - <2 VAL S8 3 LRRICENG A LS E 5, HEBICES EHARIX, i
WE RO EE FHC X B H EERIA S & 1 [Tanaka et al., 2001; Imanishi et al., 2004 7z Mw8 L1 E DAt
EICE L Tld. GRACE(Gravity Recovery And Climate ExperlmehI)J: 2RI, S %*ﬁﬁjéh“(lﬂ% [e.g. Hanetal.,
2006; Matsuo & Heki, 2011] GRACE &3, HIEBRFOE N LDHA 5T, HEROENZLEMH L THD., chZE
T, 20044EAX b T « 7 VAR UHIE (MwO.2), 20104EF Y « <7 LHIFE (Mw8.8). 201 14EHTILimtzE (Mw9. 0)lc &
%*ﬁtﬂ{’ﬂb‘#ﬁﬂ:éh’(b\% [e.g. Ogawa & Heki, 2007; Tanaka & Heki, 20141l N izE & kI, wIhds SL—F
BSRTOWKIEIETH >/ e SHBE UL ET/ 2 — 2R TED, BRI T L — b ARG O T &
OFE N2, WEZRIGERE ETEOENZ, MEZROENZ(LIZHEROMNEEDOREE, EVSREEALT
Wz, HIERFE ZKICBI L Tld. 20054E A T « =7 AHIE (Mw8.7). 20074E A~ k5 « 72 7 )UiiEE (Mw8.5),
20124E A< b TP /T HE (Mw8.7), 201344 R —Y 7 ZEFHE (Mw8.3) TEME SN TV %A [Han et al., 2013;
Tanaka & Heki, 2015] TN 5 OHIE Tl IEZ E DA IIRH T TV,

4k, B GRACET— X LM Fikz 8 AT % T & T, 20074 T 55| SihE (Mw8.1) & 200944 € 7 HiE
(Mw8.1) DFEAEZIC, EBIRMOBENNZHIC EFH LTV AT ZRA U, TOMERENZE. ThETERLE
2=V THEN, 1 DRELELRZFHZ2AL Tz, 2, HERENZ(ENZEAERZ T EWICE D
59, BEICKERMBRENZIPREL TS, LW HTH S, MERENZEDRAHLOEEIE. GRACEDH
BRI MWB.3IEZE T, TN TFDY I/ =ZF 2 — R TR T 2 LMLV STH A 5, HIERE LN RTEIC
KEVHEX, TNETOTF—ABNTL— MERTRELZHBIEE TS > 72D L, SEOT—ANT U 2—F
AR THRELIEWBEBIETH > EECBEEGLTHE LD EHEIIEN S,

HEBENZMCDAHN=ZALE LT, TNET. HER/KDOILHE [Ogawa & Heki, 2007] 777 % — AV v 7 [Hasegawa
etal., 2012] < MIVOKHMERER] [e.g. Han et al, 2008; Tanaka et al., 20IBF AMEE XN TH D, £ DHIETIE~
> RIVOKIHBEIID ZFHE N TV S, SEOT—RAE, IV VOB TR TE 2h0E LAV, EFE, &
WAEEIC K> T, 7O R—=F A4 EOHEE 40-75kmD VYV AT =7 « 7v /) A7 = 7 EiFUC T partial melth 73:)@
(melt rich channelDTEEMNFER TN TV 5 [Naif et al., 2013] Z DJEDORERIZIEFITIL Nz, B ETHIENRE I N
& D b 2R, 7 b HIEE R B LA T 2 AT D B AR T, 2007 X—F 1
THIEBRZIC A LTe B OZ ERZFHICHE S % T & T, melt-rich channelc X 2 KA1 D ATEEMEIC DWW Cigamd
%O

F—T—R: 77 Z—F 1 ZHIE, melt-rich channelfi# )52, GRACE, HiZE% E 1 £ b
Keywords: outer-rise earthquake melt-rich channel, viscoelastic rebound, GRACE, postseismic gravity change
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< FIVgRIC BT B 200@%3@%%?%% i O HhEEPEHERSY)

Earthquake Induced deposits during the 2004 off Kii Peninsula earthquakes at a termine
basin

AR KM AL B DA L I RIS T AR B2 Rl D 3 s B4

AT 482 8

ASHI, Juichird* ; OMURA, Akiko! ; OKUTSU, Natsumi ; YAMAGUCHI, Asuka' ; IRINO, Tomohis& ;
MURAYAMA, Masafumi® ; IKEHARA, Ken? ; NAKAMURA, Yasuyuki®

VERURA, 2 AU R, 3 mHIRS:, 4 ESERANRR S ITSET, 5 MRS e FE A
1The University of Tokyo?Hokkaido University?Kochi University,*AIST, > JAMSTEC
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Microstructure analysis of earthquake-induced deposits associated with the 2004 off Ki
Peninsula earthquakes
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Application of C-14 dating orCalyptogenashells for historical fault activity analysis off
Tokai, Nankai Trough
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Cold seeps are frequently found at tectonically active continental margins including areas such as the Nankai and Tokai region
The fluid conduits created by the tectonic activities often form cold seeps, releasing hydrocarbon rich fluids such as methane
Substances such as this are essential for suppo@aigptogenabivalve communities to survive through a symbiotic process
with the chemosynthetic bacteria. The lifespan of bivalves can be ephemeral due to the conduits altering from tectonic event
of converging plate margins, or the source of the hydrocarbon depleting over time. These characteristics may suggest that tt
Calyptogenabivalve shells may hold important information on historical fault activities of the area.

Marine samples originating from the deep sea have often been difficult to radiocarbon date due to the complicated calibratio
processes involved. Deep circulating ocean currents and sub seafloor seepage of hydrocarbons are main factors responsible
the necessary complex calibration calculations, referred to as the dead carbon effe@hIngaf 2000 discovered an unusually
large Calyptogendbivalve colony in 1997, ranging approximately 200aif the Daini Tenryu Knoll off Tokai in Japan. Bivalve
colonies found are composed mainly of dead shells with few spots of living communities remaining. Past tectonic events may
have influenced the methane hydrate layer below to destabilise, releasing significant amounts of methane fluid and gas to tl
seafloor, consequently allowing bivalves to flourish (Kuramoto, 2001; Ashi et al., 2002; Otsuka et al., 2010).

Amino acid racemisation dating technique was employed on the same shells by Misawa (2004) revealing two different age
groups of 6-500 years (white shells) and 1002000 years (brown shells), yet the technique was prone to temperature and
pH change. This study therefore proposes a novel application of radiocarbon dating of such bivalves to further understand th
interaction between local active faults and the bivalve community. Cutféhtige measured range between 1868-1949 year
cal AD, coinciding with the 1854 Ansei Tokai earthquake (M8.4). Seafloor mapping, seawater analysis and EPMA and SEM
structural analysis of shells from RQNyperDolphinDives 1355 and 1377 during NT14-07 and NT02-08 respectively, will also
be reported.

F—Y— R: Radiocarbon dating, Cold seep, Calyptogena shell, Active fault, Methane
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Distribution of methane hydrate BSRs and shallow thermal structure in the Nankai sub-
duction zone
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Thermal structure in subduction zones influences pore pressure and diagenesis such as consolidation, dewatering, cemer
tion, and constrains physical propertiies of fault-slip plane. Methane hydrate is a clathrate that consists of water and methan
Recently, it attracts attentions not only for marine resources but also for estimates of thermal information below the seafloor us
ing the characteristics of its stabilization under low-temperature and high-pressure conditions. Precise two-dimensional therm:
structure ranging from the seafloor to BSR depths is calculated taking topographic effect into account, because subsurface he
flow is affected by bathymetry features.

Geothermal gradients in rougher topography tend to be widely different from that in flat seabeds. To remove this effect, |
evaluated the effect by conducting the simple two-dimensional thermal calculation of Blackwell et al. (1980). Additionally, |
calculate the Base of Gas Hydrate Stability zone (BGHS) taking into consideration the thermal structure coupled with the topo:
graphic effect.

A deepening trend of BSR depths landward of trough floor is confirmed as suggested in previous studies. This observa
tion yields countertrend because the BSR depth should be deepest in the trough floor as methane hydrate is stable under lo
temperature and high-pressure conditions. Thus, observed BSR depths suggest that heat flow actually decreases landward of
trough floor.

The investigated BSR depths are constrained from deep heat flux, and vary basically landward of the trough floor. But, in this
study, BSR depths are deeper around anticline parts and shallower around sycline. Theoretically, the convex-upward seabed
subject to cooling owing to cold bottom seawater, while the convex-downward one is less subject to the cooling. Evaluations
of this kind of topographic effect suggest that sycline can be explained by only the topographic effect. Thus, thermal regime
calculated from BSR depths does not change in sycline or slope areas.

In this study, the BSR was confirmed for the first time at the prism toe. The detailed BSR distribution map can contribute
to disaster prevention because BSRs have potential to being fault-slip planes. In the Nankai area, geothermal gradient valu
scatter, but the values can be explained by considering subducting plate age, topographic effect, and sedimentation or erosic
In addition, while distances from seafloor to BSR depths are different even under the same water pressure, the calculation takir
topographic effect into account revealed to be able to explain these depth changes. Moreover, the calculated thermal structu
over BSR depths considering topographic effect seems to be accurate, because estimated BGHS depths and BSR depths fit v
together. Understanding precise BSR depths enables to precisely estimate deposited amount of methane hydrate. This stt
provides thermal information essential for seismic simulations in subduction zones and for laboratory experiments as analogue
to seismic ruptures in plate boundary faults.

Keywords: Nankai sucduction zone, methane hydrate BSRs, shallow thermal structure
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Physical property of sea bottom surface estimated from fin whale vocalization
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At the cabled observatory off Kushiro-Tokachi in Hokkaido, fin whale vocalizations, which have the frequency range of 15-
20 Hz and the duration of about 1 second, were sometimes observed not only with hydrophones but also with ocean bottor
seismometers (OBSs) mainly in winter seasons. By using the waveform data of both hydrophone and OBS at OBS1 at th
observatory observed from 13:44 to 14:59 JST on December 10th in 2004, the location of the fin whale was estimated. Th
localization was done based on the incident orientation which was estimated from the horizontal particle motion observed witt
the OBS and the horizontal range between the OBS and the whale estimated from the time difference of multi-path arriva
(TDOMA) in sound pressure data of a hydrophone which includes the reflection at both seafloor and sea surface. During thi
above observation period, 62 vocalizations were used, whose direct and multi-path arrivals were both identified. The waveform
were band-pass filtered between 10 and 25 Hz and the incident orientation of the particle motion was estimated by applyin
principal component analysis and by obtaining eigen vector of first main component. As a result it was found that the whale wa:
moving south-south-east near the east of OBS1.

In the previous study carried out in the northeast Atlantic (Harris et al., 2013), the incident angle which was estimated from
the apparent emergent angle in the sediments observed with the OBS was used instead of the TDOMA for the localization of th
whale. However, the apparent emergent angle is affected by the density and P-wave (pressure wave) velocity of both sedimer
and water, and is also affected by SV-wave (share wave) velocity of the sediments, which are mostly unknown. This time, the
author compared the apparent emergent angle in the sediments observed with the OBS with the incident angle estimated from t
TDOMA in order to examine the consistency of those estimations. As a result, good correlation between the apparent emerge!
angle and the incident angle was confirmed, and the critical incident angle of pressure wave in seawater was estimated to be |
degrees. Accordingly, the P-wave velocity in sediments was estimated to be about 1.7 km/s according to Snell’s law, assumin
that sound velocity in water was 1.5 km/s and SV-wave velocity in sediments was very slow.

Keywords: fin whale vocalization, incident angle, apparent emergent angle, critical angle, seismometer, hydrophone
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Crustal density structure derived from gravity modelling using results of seismic crustal
structure surveys
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Seafloor crustal deformation at the Kumano Basin and along the Nankai Trough
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WS 7 )L — 7Tk, BEEFMED 4 7 (KMN, KMC, KMS, KME %1 k) T, GPS/SZ&55 77 & % i
ZEENZEIT> T3, FR 26 SR E TIC, KMN T 2005Eh 5 16[H, KMC T 20124Eh5 6 [, KMS T 20044F
M5 2008, KME T 2008405 10 [H D0 R LI 217> Tz, “EK 264, 10H L 1 HICKMC ¥4 R, 10
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FRRTICENL S, BT —REREICE THD, SHENERRIE OFEGAID  GEmE K UIMA TO MG DO EDRE),
FRT 1 v 7 GPSHINAS RO FEHMOHIRR, ZEWET— X OREMONIREITY, T—XOEDN FEX -, f#
HricBWT, TNE T GPST 7T & HEGEZ A8 & ORI EBIROMIEMZ B & & IERR A2 S SISO T
Wz, SENEBEITRS S NTZIEEOEE %2 NT, TNE—ElE U TBERNYFI—INMEfiZ{To72. %
DR, MEDET—R2ZHVTBENYFI—7IRRZEE L T, ZOELMIEDOBEORZ KD .

/N2 MMEEEE (Tukey @ Biweight HEETE) 12K > TRD S NIBENR Y F— T MEDORRID b L > RzHiE
L, ZOHEBOMEEHN5 Sellaet al. [2002]c &% REVEL ET )V EHAWTHE LT L—)V 7 L— b+ ORIKER K7 7%
LI T EIc&y, YA MBI BT7 L—IV T L— MIWd BKCEENEE 2RO T, 5D NTEAEER Y bV
&, KMN Y1 kTl N78+/-52W/ I 45+/-2 mmlyr KMS Y+ b Tld N75+/-4?W/5TAIC 46+/-5 mm/yr KME H 1 k
TIE N69+-21?2W/T A 32+/-12 mmiyrTH - 7z, WINOBEIEATE, A« KET LLICHEREVIESNEL
KMC Y+~ CIIBIIAR 2 £ L <, MEOESWEMEEIZE SN TV, KMS U1 MG EOMIENMIIEHE U
TH5 21y hOWERVFI—TERELTVS. 50 EDDRYFI—T DRNTHEFRIC X BENMNEENT MU
N68+/-11?2W/5 A 54+/-13 mm/yrTH D, ERD KMS A MBI ZZENERENY ML EHEEEAIZEL, aiExR
MR ZF B TA TV BE EF R 5.

201 LD AR EE T, I 5 50 T 40-50md FIcE BE ST L— MO TAE TN
DAVETT (22 Z1E. Itoetal., 2011; Fujii et al., 2011; linuma et al., 2012C DT & #2213 C, FEifE~ o 7hEfETL
BRI RIEZEFNT 20BN EE > TED, 20134F 7 Al b o 7 (~5 76 55 15kmPES O
BT ORI 120km) ICHI7ZIC TCAY A M 2RE Lz, & 51T, 20134 8 HIcriE b o 7HhoiEdl (k= 7iin
5% 35km; REH OB 170km) I EF7aBHE (TOAY A ) ZFKE L. ThEDY 1 Ok, 2013
8 A (BN : B TE S5, 20144 1 H (BUAIML © BIES TE 50, 201446 A MM : JAMSTEC
CHEAL), 20144 1 H (B - WBrEr =7 ) V7 TE=EELD) O 4REGLTWS. FHic THiEiL B8XU
(3R =Rl OMMKICIE S EREZI AN R E N TEB O, HEED 6,000mZziA TH 5./ v b THIfT LA S OFE
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Improvement in the accuracy of GPS/Acoustic measurement using a multi-purpose moor:
buoy
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201 14E S b S AR EE Tld, GPSEFEHE S T\ (GPS/IA) &2 W T i HIFRZS B EIIIC X 0, HEEhresc B0
TREGHBERETANODRE LT EHHSHICIE - 72 (Kido et al., 2011; Sato et al., 2011)7° L — kB FRAIHIE D784
AR Z R LOFRIAS, B OHIREFFHNC X 29 EHRR D 728, HHERLEOEREE i) 3, BEKHRET) & 3o
EZRY UG, MO TEETHS. EROEEENIE, DONETR GPSIKHFHC X D iTbNTW5. —/5T, /KA
OEE 2 Z 5% GPSIAIL K % g EKHIFRABIBINIE, FEOF v X=X TR TH O, HIgERE - HIFEE
HBOMFREH 2 EICIRETE RV WS SN DS, ZT°C, Bl - EHREHT=2) V7 A7 LOFEME
WK C, BUE, WBUEDTZCBATERENS - FHmizemraeerss - g2 =F 3R KD, T ZHW:
B 27 LOBIF I K OHERFC 351 ZlBRETIZ I L T 3. ARBIS A7 L0, FIS, (1) BEICHRE LD
B CHE & ShE R A S 2, (2) FEEHLMIGL (PPP)IC X Dl & B K TR 7 A DfiiEzE=2—L, (3) 71—k
SR OEEIEE & &hE T GPS/AIC K DI/KTEHGRZE B Z/iHi, &\ 33— M 5k E N5 (Takahashi et al., 2014)
AHIZE T, 20144EORERBINNIC 51) % GPS/IAIC & % H B E R ZE S O MINLKS 1S ORI 21T S .

WHH, GPS/AIC X 2 M E/KFHFRZEFIFN T, WBER7 LA OHLE ETHIEEZITS 2 Iic kD, KPEREMHEE
ZARGE UTe Bl ORI L D& 2+ v > )L L, 1 EIORIGIEE 20-30cm Sz EHARERDIR LITS T & Thd&ill
MM R cm 2 RBIL T\ 5% (Spiess et al., 1998fth). —/5 T, ARBWIT AT L&, Sl TENZITS 727 A% X
Fw IR L, P AkmOME Liciknm 57 Ak b, 7 LA Fubh SENTc— T CaREEERE 112 3 v kORI,
F3A TV RMEERITS EOWSBIAZR AN THS. TR, SHEOREZLOEE Ry LT B e
TERWV. 7 LAHLD B EENFNLE TR 21T - 72358 OMNGRE 2 2 ERINCINE T % 728, BEOBSIE (H4 0
IR ONBEZINET Bz, 7 LA DIMUZRE D A SHEEETTS ) RO T —2ZHAWVT, 7 LA MEZHEE L.
ZORER, T LA SENTZGIT T2 T 72 5E, B 10em~EmRET LA DEMIBENE S5 DL T &b o
fz. Thk, WEHEEAESBHOET =2V 7%, BERHEICNT 2 KEREZMNONRERZ 2 —7y McLTW5
T EexEZ, AN AT LSBT 2 BIENNREEZRMD 1 mh S ORBEOAT, ImEEE L HRE L.

T A KR OSEEAEETIE, HEEE KRN DIREINIZEN & O EAHBREZEIE L, HHBEREORAK
E— 7 LBy 77w PUTHIEERZSES. TNE TOMBBIITIE, ¥V T7IVEA LTT— 2 %I4T %
7ebIT, T A L TEEPIE OB Z T TOSIFIER OFRAAHBEIRF = 1 msDE7T—% (8bit+ ¥ 7"V > 7 100kHz)
EENKEELTWE. LHL, BB OT— 2N XD, FEESOHEER T Wi o E R 7% R
KT IR, EHEED VAREHZ T LA HIALE. 22T, 2014FE0ORBERT— % (AT 1 H 20 H~4 H 14
H @ 1338[) ZHWT, 1 DOWERICOWTHBIY — 7 Wb > 7256, bSO Y¥— 7%z HENCEET % Fik
(58 - fth 2014) Z5Es LTz ER L, /ERBDIRAKE—2%2E Y 77 v 7 Liid - 2 ERZ VT, Kido etal., (2008)<
HOE1vay FTRIHELRY LA EZZNZNEE Uz, miE OBEHERZ (1 o) 3E T & O 11 BOERITE,
WPERSY 0.45m mALRS 0.34mTH A DICH L, BRI AT, #HPEKD 3.6m mMiblm 22mTHh -7z, £k,
BED 1 ol FHT & TIEHRIRST 3.7m ks 2.6m fENTHAR 2R TIEHPENS 5.2m FEALE T 3.9m &k -7. &
DX ITRFHEZID R T & TRICA—BENICE T 27 LAMEDIE 5D EIR/NE L Ko 1=, ekl
5DOENKREL, HEOKBE ImICEERIRTREEERWT Ehbh oz, HINEERM EXE5 72013, BRET—7)V
R L7 A ofinml 0 gz /N < 354, B 1 AR Tl O E S BIR O 5 & 382 2 KT 5728, FiEIKR
DONIEZ K 10emFLRE TIRE LT 2179 L V0o TR E Z 5N 5. ARETE, BEOIRZITo MR, ED
RN E3 20 ERT 5.

F—T— R B EHEZE S, (R T A
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GANSEKI: JAMSTECA Y > T IVORIHIC T ¢ —)V RIEHZEENT
GANSEKI: Utilize fieldwork information for studying JAMSTEC rock samples

LB T AR T 2 )1 R
TOMIYAMA, Takayuki'* ; SOMA, Shinsuké ; HORIKAWA, Hiroki®

LRI SRR, 2 (RO <V Y s T =T s TRy
LJAMSTEC,?Marine Works Japan, Ltd.

HBPEMIZEBHFERNS (JAMSTEC)IX, TH LW Thvin Thnk s | TXTdh ) [EDLE | R EDfRinZ/EH LT,
TR 2E BT R OB 217> TV 5. SHEORMANAITHIGREIC X > TRED, SAY Y TIVZHRIT 5D
B BB TH 2. SaY Y TIVORENE, TUADW 6500 (N1 78— K)LT ¢ > | [T 5 700001 50—
7 by R EDEKIDBRER, HEVIEFLyVickoTirbhd., SIS N 500 > 7FIVoux, 2
O LS K 5.

INSEAYYTIVDOaL Ty a i, HEK - EHEREOMASLBEOER L 55, NEHEOMETH S [1).
JAMSTECIWX, WEELAAY Y TIVD S5, FRIEE S O—XFHDzDICRNFAMTENEET MU 7 LR (A
2R MEE b D&, W - BESZHMNE L ZXRHICRAM L TWAS. JAMSTECE Y > 7 IUC DN T O
NBAZ, 7 GANSEKI” F—ZX—ZXTIihbN T3 [2]. Z—H1& GANSEKI 2B L T, 20,6630 EAY > 7 VORI
TEH (A2 T—2) 0, 12, 243MFDFEY > TV OREMER (X2 FUIEHD, 19,508(FDI* 20T — %, Zoft
MR G, EER, BET—ZX—=ZA\DY) Y 7ERZEEICT 7R AT 3T EMHKS. JAMSTECH A Lo
L7 aicid, 200840 JAMSTECH o L—=3 3 AAHIBHEGLARE O LI LY > )Lz Tial, &L 5
FE SNz 804N, VERDENYVTIVEEENTVS.

GANSEKI Tl&, 2013 FEORIEIC K D RRMEPHEEN M EX N, Z0%E T — 2 \— AREHE O (HE D 5
NTWV5.” DARWIN” (SN TV 200 « EHUER [3] ichnz,” J-EDI” OEfi#E)E [4],” JDIVES™ O —=Xycr]
BN [5] 258 LT, GANSEKIFIHFE, ¥ > 7 IVOREGEFEHOME - MEOR /5 E, HELET+—ILR
HHICET 7 AHK S K517, S - B THUS E N K E Rz B L THNEHT 5 01F, HERzHi
ATESRZIC B RS TIE7EW. GANSEKI & S fRE T — 2 \— X & OF#EOE i, “RFIHEZIT T, HERICHE
FRL TV ie—RFIHBZFICEETSEDTH 5.

B [1][FT—Z « Y T IVOHLD H NSRS % HAT5 8 http://www.jamstec.go.jp/j/database/dgalicy.html. [2]Z4EIE
SOy Y TV T—2_X—Z (GANSEKI)J http://www.godac.jamstec.go.jp/gansekilj. [§]i « i 7 — 2 R A7 L. (DAR-
WIN) J http://iwww.godac.jamstec.go.jp/darwin/j. [#FiFIYe - Btk 7 — 714 7 X (3-EDI)http://www.godac.jamstec.go.jp/jedi/].
[5] AT — 2 ¥ 2—7 (JDIVES)| http://www.godac.jamstec.go.jp/jdivesj.

F—T— RS, SAY YT, Fal—va Y, T—AN—=X
Keywords: marine geology, rock sample, curation, database
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