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The Ocean Floor was Expanded by Increasing Seawater
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Noble gas evidence of deep plume origin of the Louisville hotspot
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Louisville seamount chain has been considered to be one of the long-lived hotspot tracks on the Pacific plate, but its magmati
source has not been well understood. | report noble gas compositions of the drill cores from four of the five seamounts drillec
during IODP Expedition 330. Because the samples are aged (50-74 Ma), a stepwise crushing test for noble gas extractic
from olivine phenocrysts and submarine glasses was made to assess contamination of post-eruption radiogenic nuclides. TI
test confirmed extraction of magmatic noble gases with minimal release of post-eruption radiogenic nuclides from the olivine
samples; however, this was not always the case for the glass samples. The 3He/4He ratios in the olivine phenocrysts range fron
value similar to those of mid-ocean ridge basalts (MORB) to slightly elevated ratios up to 10.6 Ra. Although these ratios are no
as high as those observed in other ocean island basalts, two Louisville seamount basalts exhibit a primordial Ne isotopic signatu
that can be clearly discriminated from MORB Ne. The He and Ne isotopic compositions of the Louisville seamount basalts can
be explained by the mixing of less degassed mantle and depleted upper mantle with different He/Ne ratios. The presence of
less degassed mantle component in the source of the Louisville seamounts documents the deep origin of the mantle plume.

One of the major objectives of the IODP Expedition 330 was to test the geodynamic model that predicts lateral advection of
mantle plumes in the convecting mantle [Koppers et al., G-cubed, 2004; Steinberger and Antretter, G-cubed, 2006]. This mode
assumes a primary mantle plume that is rooted deep in the mantle, and the trajectory of a plume conduit is influenced by th
overall mantle flow, which can be monitored by the hotspot drift on the Earth’s surface [Tarduno et al., Science, 2009]. The
paleomagnetic and dating results from IODP Expedition 330 verified the geodynamic modeling predictions for the Louisville
seamount chain together with the Hawaiian-Emperor seamount chain [Koppers et al., Nat. Geosci., 2012]. The present noble g
data gives a guarantee for the deep-rooted Louisville plume assumed in the geodynamic model.
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Preliminary result of the oceanic mantle structure revealed by "Normal Oceanic Mantle
Project”
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The oceanic mantle is an important region to understand the Earth system, because more than 2/3 of the surface is covered
oceanic area. Since 1990s, we have operated several seafloor observations by using newly developed long-term broadband oc
bottom seismometers (BBOBSS) in the northwest and central part of the Pacific Ocean. These observations have revealed t
structures in and around the subduction zone in the Pacific Ocean and in the Pacific superswells, respectively. However, we ha
no observation and result in the normal oceanic regions. To reveal the normal oceanic mantle structure from observational a
proach, we conduct a long-term observation calletlormal Oceanic Mantle Projett (NOMan project) from 2010, deploying
ocean bottom geophysical (seismic and electromagnetic ) instruments in the northwestern Pacific Ocean. We conduct two arra
in that region. One is northwest side of the Shatsky Rise (Area A) and the other is southeast side of the Shatsky Rise (Area B
Sea floor age of Area A is 125 - 135 Ma, that of Area B is 135 - 145 Ma, so that the shear wave structures of those area shoul
be similar.

By using seismograms of the NOMan project, other BBOBS observations, and permanent broadband seismic stations on lan
we have determined the three-dimensional shear wave velocity structure of the upper mantle in the northwestern Pacific Oces
to reveal this area to be really normal. We used a surface wave tomography technique in which multimode phase speed of tt
surface wave are measured and inverted for a 3-D shear wave velocity structure by incorporating the effects of finite frequenc
and ray bending.

Our obtained model shows that lateral heterogeneity of each area is not strong and that average structures are different in tv
areas. Area A is consistent with previous models, whereas Area B is faster than previous models. We think for the present ths
Area A seems to be normal oceanic mantle, though Area B is not. We will recover all BBOBSs in this year. These BBOBS's
data enable us to obtain more reliable mantle structures.

F—U— R B~ Y BV, LR ER, R, hET ST 10—
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Seismic anisotropy in the oceanic lithosphere/asthenosphere system estimated by ti
broadband ocean bottom seismology
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The uppermost mantle structure beneath the oceanic basins is essential to discuss the oceanic lithosphere/asthenosphere
tem, the most simple and representative system of the theory of plate tectonics. Seismic anisotropy within the oceanic lithosphe
and asthenosphere is especially important, as it reflects the flow and deformation in the uppermost mantle. Previous structur
studies have been, however, limited in terms of the depth range: the top of lithosphere at depths of "10-20 km by refractior
surveys, and the structure deeper than “30 km by surface-wave tomography studies. There has been no discussion from the
of the lithosphere continuously to the asthenosphere, which needs the broadband analysis of surface waves at periods of 3-10(
In addition, there has been limited discussion about the intensity of seismic anisotropy because of the difficulty of estimating the
absolute value of seismic anisotropy by surface-wave tomography studies.

We have developed a new multi-band method to analyze surface waves in broadband array records of ocean bottom seismon
ters for determining seismic anisotropy structure at depths of "10-100 km quantitatively (Takeo et al 2013 JGR, submitted to GJI)
The method uses the ambient noise cross-correlation method for analyzing surface waves at periods of 3-30 s and to determi
structure at depths shallower than "50 km, as well as the array analysis method of teleseismic waveforms at longer periods fc
determining deeper structures.

In previous studies, we have applied the multi-band method to records obtained in three oceanic regions: the Shikoku Basi
region (Takeo et al. 2013 JGR), the southwestern region of the Shatsky Rise (Takeo et al. submitted to GJI) and the Frenc
Polynesia region (Takeo et al. 2012 SSJ Fall Meeting). In this study, we applied the same method to the records of broadbar
ocean bottom seismometers obtained by the normal oceanic mantle (NOMan) project at two oceanic regions (northwestern ar
southeastern regions of the Shatsky Rise) from 2010 to 2013. By combining the results for five oceanic regions with different
seafloor ages between 20 and 155 Ma, we can discuss the seismic structure and its anisotropy in the oceanic lithosphere ¢
asthenosphere, and the deformation of mantle related to plate motions.

The results for five oceanic regions can be summarized into five points: (i) the high-velocity lid and the low velocity zone
corresponds to the oceanic lithosphere and asthenosphere, (i) the transition from the lithosphere to the asthenosphere occur:
depths of 40-90 km, (iii) the average intensity of S-wave radial anisotropy is 3-6 % at depths of 10-150 km with the velocity
of horizontally propagating and vertically polarized S-wave slower than the horizontally polarized S-wave, (iv) the intensity of
S-wave azimuthal anisotropy at depths of 10-100 km is weaker than that of S-wave radial anisotropy and weakens with depth:
and (v) the azimuth of maximum S-wave velocity is not perpendicular to ancient spreading axis in general. These results indicat
complex deformation system in the present and ancient oceanic asthenosphere related to the presence of partial melting, 1
unusual fabric of olivine and so on. We will summarize these results and discussions, and will also present the potential of the
broadband ocean bottom seismology to elucidate structure and deformation in the oceanic lithosphere/asthenosphere system
in other oceanic systems such as hotspots, mid-ocean ridges and subduction zones.

7 — il BT, S, TL—F T =2 2
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Locality and cause of the characteristics of high-frequency Po/So wave propagating ir
heterogeneous oceanic lithosphere
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Distribution of petit-spot volcanoes in relation to deformation and structures on a sub-
ducting plate
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Tiny submarine volcanoes, known as petit-spots, occur in regions of plate flexure prior to subduction and seamount-loadint
(Hirano et al., 2006, 2013). The surface morphology and distribution of petit-spot monogenetic volcanoes are influenced by the
stress field in the lithosphere. The magmas produced by the accumulation of melt originating from asthenosphere just belo
the site of plate-flexure, are able to rapidly ascend to the surface from the base of the lithospheredi-ifaria®06; 2011;
Valentine & Hirano, 2011). As monogenetic petit-spot volcanoes are too small to be detected by satellite altimetry, their study
requires a research vessel equipped for shipboard acoustic multibeam surveys. Although previously surveyed areas are limited
the regions off the Japan Trench, the eruption ages of petit-spot volcanoes in this region represent monogenetic eruptions ove
period of >9 Myr over a large area, and the eruptions are related to the outer rise bathymetry. Such tiny volcanoes are ubiquitou
in regions of plate flexure worldwide, and have been recently reported from the Tonga Trench @iiedn@008), the Basin
and Range province (Valentine & Hirano, 2010), south of Greenland (Uenzelmann-Kebker2012), the Chile Trench (Hi-
ranoet al., 2013), an accretionary complex in Costa Rica (Buehal., 2013), and submarine French Polynesia (Hiranhal.,
submitted).

The spatial distribution of submarine petit-spot volcanoes remains poorly constrained because shipboard bathymetry has n
covered the entire northwestern Pacific Plate. If petit-spot volcanoes occur only in regions of plate flexure, then tiny subma:
rine volcanoes should appear homogeneously on the submarine surface of outer rises. However, areas devoid of volcanoes ¢
lava have been found surrounding areas of petit-spot volcanoes (i.e., sites A?C in &éliedln@006), indicating that the local
characteristics of the lithosphere, in addition to plate flexure, control the occurrence of petit-spot volcanoes. Here we repor
that the distribution of petit-spot volcanoes is controlled by the tectonic structure of the seafloor. We conducted submersible
dives along the linearly distributed petit-spot knolls by JAMSTERnkai6500in April 2014. Areas with tectonic fabrics ap-
pear on the subducting Pacific Plate off the Japan Trench, including a ridge-perpendicular fabric zone (RPPFZ), ridge-paralle
abyssal hills (RPRAH), and subducting 'horst and graven’ structures (HAGS) (Nakaighi 2011). At Site C, which is a
trench-oceanward slope offshore from Soma City, Fukushima Prefecture, the trend of the Japan Trench changes from N?S
the north to NE?SW in the south, where two areas of trench-parallel HAGSs are intersecting in a complex manner (Nakanish
et al,, 2011). The distribution of young volcanic cones of more than 80 petit-spots, reported from Site C byétiaar{2008),
seems to be controlled by the fabrics of RPPFZ and RPRAH, the trends of which are continuous with the HAGS to the north
and south along the trench-oceanward slope, respectively. Although the RPPFZ is not recognized as a fracture zone, its trel
is sub-parallel to that of the neighboring Nosappu and Kashima fracture zones (Nakanishi, 1993). As the RPPFZ and RPRAE
that control the petit-spot distribution are clearly original structures of the lithosphere (in contrast to HAGS), the occurrence of
petit-spot eruptions is possibly related to lithospheric structures.

F—TU—F: TFARY b, 7IVA)ZRE, RFETL—8, 72— A4 X, UV AT 2T
Keywords: petit-spot, alkali-basalt, Pacific plate, outer rise, lithosphere

1/1



Japan Geoscience Union Meeting 2014 /0 d ;

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ];;g’g‘sgimc

Union

SCG67-07 2414 FF:5 H 1 H 15:45-16:00

FA-T > REORE SR 5% _ -
Magnetic Anomalies in the Southern Indian Ocean Revisited
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Magnetic anomalies in the Southern Indian Ocean are vital to understanding initial breakup process of Gondwana. Howeve
seafloor age estimated from magnetic anomalies still remain less well-defined because of the sparse observations in this area.
understand the seafloor spreading history related to the initial breakup process of Gondwana, vector magnetic anomaly data
well as total intensity magnetic anomaly data obtained in the Enderby Basin, Southern Indian Ocean, are used. The strikes
magnetic structures are deduced from the vector magnetic anomalies.

Magnetic anomaly signals, most likely indicating Mesozoic magnetic anomaly sequence, are obtained almost parallel to WNW.
ESE trending lineaments just to the south of Conrad Rise inferred from satellite gravity anomalies. Most of the strikes of magnetic
structures indicate NNE-SSW trends, and are almost perpendicular to the WNW-ESE trending lineaments. Mesozoic sequent
magnetic anomalies with mostly WNW-ESE strikes are also observed along the NNE-SSW trending lineaments between th
south of the Conrad Rise and Gunnerus Ridge. Magnetic anomalies originated from Cretaceous normal polarity superchro
are found in these profiles, although magnetic anomaly C34 has been identified just to the north of the Conrad Rise. Howeve
Mesozoic sequence magnetic anomalies are only observed in the west side of theWNW-ESE trending lineaments just to tf
south of Conrad Rise and not detected to the east of Cretaceous normal superchron signals. These results show that cour
part of Mesozoic sequence magnetic anomalies in the south of Conrad Rise would be found in the East Enderby Basin, off Ea
Antarctica. NNE-SSW trending magnetic structures, which are similar to those obtained just to the south of Conrad Rise, are
found off East Antarctica in the East Enderby Basin. However, some of the strikes show almost E-W orientations.

Moreover, the thickness of the crust increase just to the north of the Conrad Rise and clear magnetic anomaly signals consider
to be magnetic anomaly C34 in this region may indicate continental-ocean boundaries while taking dredged continental origir
rock samples at the Ob seamount into account. Therefore, magnetic anomaly C34 identified in the Indian Ocean must b
reconsidered. These suggest complicated ridge reorganization occurred during initial breakup of Gondwana in the Indian Ocea

F—U— P IR, > RV, 2 RU o, Kiethi
Keywords: magnetic anomaly, Indian Ocean, Gondwana, continental crust

1/1



Japan Geoscience Union Meeting 2014 /0 d ,,

(28 April - 02 May 2014 at Pacifico YOKOHAMA, Kanagawa, Japan)
©2014. Japan Geoscience Union. All Rights Reserved. ]ggg‘sgime

Union

SCG67-08 2414 5 H 1 H 16:15-16:30

S = B ICE D NI AR ORFEEPE T « U ¥ iR Il KE T ILOW R
Origin of the alau Basin and a revised spreading model of the West Philippine Basir

deduced from three-component magnet
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The western part of the Philippine Sea (PHS) plate was occupied by the West Philippine Basin (WPB) in the north and the
Palau Basin (PB) in the south. The WPB is generally considered to have opened from about 50 to 30 Ma, but the details are st
unclear; in particular the origin and age of the PB was unknown. Studying the history of the WPB is important for understanding
better the initiation and evolution of the IBM Arc. Here we discuss the spreading history of the WPB using new data on three-
component magnetic anomaly and swath bathymetry acquired in the PB as well as those obtained previously by JAMSTEC(
fleets in the southern WPB. NS-trending magnetic boundaries and seafloor fabrics occur in the PB, indicating the formation by
EW seafloor spreading. With a constraint from a 40Ar/39Ar age of 40.4 Ma obtained from the northernmost part of the PB,
we interpret that the observed magnetic anomalies correspond to polarity reversals from C16nlr to C18n/C18r (35.6 to 38/3
Ma). Previous models of WPB spreading incorporated a spreading-rate decrease around 40 Ma from about 4.4 to 1.8 cm/ye:
Our study in the southern WPB, however, suggests that the decrease is unnecessary for correlating observed three-compon
anomalies to the GPTS. A typical profile along 130E corresponds to C16r to C21 (36.3 to 45.3 Ma). The cessation age of the
spreading in our interpretation, about 35 to 37 Ma, is older than the previous estimation (about 30 to 33 Ma). It was difficult to
constrain rotation of the PHS plate from the magnetic anomaly skewness.

Keywords: Philippine Sea plate, West Philippine Basin, Palau Basin, magnetic anomaly, seafloor spreading
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The composition of back-arc basin basalts in the West Philippine Basin and associatiol
with mantle dynamics

JRT 18 L A Rk 2
HARAGUCHI, Satord ; ISHII, Teruak?*

VIRGURSAT2AA, 2 R B2
!(Faculty of Engineering, University of TokyéFukada Geological Institute

T4 VT L— MIFRICHE S INEREILRIC K > THER L T E /2, T0 95 5 25 15Malc ik U 7z PUE RIS
DT, ERFHCEIMEIKL © enrichU7z< > RIVDYRA L2 T & DSIUNR T Ailgae, B G /5 OB AR D R &
N7z (Ishizuka et al., 2011, Haraguchi et al., 2012f 5ic, JEOfH (2013FEGEFARE. MLUFEMZFERE) 1& DSDP Leg58,
ODP Leg131E DU EHEA N OIHIEREI D 5 <~ MIVIRADHE T2 ELR Uz, AWML TR, MEMERIL KIS TS % 04
7 4 V¥ VR OEINEER R ARG IR ZILRA L, BSHBN S~ Y VA A F I 7 A BB LT,

PE7 ¢ V) ¥ iERE T OEBEERYEHE (Deep Sea Drilling Project: DSDRY & 2 Hiil & PUE R & [F U < 55 31 Hihd i
I, Z D% 59, HAEIHIEE (Ocean Drilling Program: IODPS 1958 CHIMIAM Th N Tz, £z, HEAHIRSL
TR K TTH YBLLiHE T L AM 65001 K BT, HUL I KRISOLHE TIE KL VI K B HME SR b N T
3% (e.g. Fujioka et al., 1999) AfZE TIE. TN 5 DOEHGLRID 5 B DSDP Leg58 Site4485 & U ODP Leg195 Site1201
TERIE N A OREB AN Z FHIC TV, e A TS X 2 ER R RS O 0T & Lk d %,

Site120U3 P 7 ¢ UV E VA, 2> b IV AR—=Z 7 %+ —)b b DI 500km, SUN7 8T A EsE O PR 50km D1
BICH D, PHREES WP-10O&REZ EHNE UTIHIE Nz, B 500mL EOHERMICE DN TV 2 DR TH
%o FHEERIETUN ST AgREIGEWVIC & b 5 3 Bl R 5N, 7 ¢ U Vi D BABB TH 5, SO,
Y 49753 wtogDHiPH, MgO ik 578 wtvaDHiPH T, MUEED Sited442 444D A ICHULIT 20, TiO, =id 0.971.0
Wt%T. PUEREGIAE A 1.271.8 wtodx DI U TEEZITRV, 7V AV TR IE NapO Y 1.6-2.8 wt% K,0 A1 0.171.6
Wt% T, PUEERIEM S & HER B & KO ST % B NapO I3 FHE IRV, ME T Cr A 3207420ppmée BHE I &
<, KMETHB T EMMAIZZDICHRH LT, S, Y, ZrhMEV, F7z, Zr/Y kb, Nb/Zr bk &K<, Ishizuka et al. (201155 &
U Haraguchi et al. (2012¢ X% [PUERERILKHTO depleteL 7z~ > ML) OFED/REBEN S,

Site446l3 K HHEE & MR O M O M KHHEE TGRS AIE LTV 5, HEEYOE X 360m T, A 13L&
RO 60mA SFINE Nz, FEFEN S, OISR TR EL . HEYTHNOBEAAKREEZEZ NS, TOK
IERE, 7V A RINSET Mt TiO, BA 475 wtoal b & Fd T DD T, B TiO, BIZE 7 ¢V ¥ i
EED IV X2 ZUHFEO T L— SRR, SEfEORRMERE, MPARHFRE (Ishizuka et al., 2013 LB HLNARNE
DTHB, TDIzH, 40MatAIciE 7 + V) €A CIEE Lz & TN~ > bV )L— L (Dechamps and Laremund
2002) & 13575 B 22N 2 H D 7 )V — LOVEEIRITE S L T T2 aBEEDY B B

TNSDONHERE T VD E VT L— b0 7 — 27z g L, < 7 <EEYE S X U 30Mallfio~ > b
BAF I AZERLUIZN,

F—U— R TR LRE, WHRETRL, < 7 ~ilElEE, <Y MLEAF I 7 X
Keywords: Backarc basin basalts, Incompatible element ratio, Parent material of magma, Mantle dynamics
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Long-distance magma transport from oceanic island arc volcanoes

A B FREIERL I AL ki E L B IR AR SR 2 ; Taylor RexX ; 7t 21 L Wiy 8 1
ISHIZUKA, Osamu* ; GESHI, Nobuo ; KAWANABE, Yoshihisa ; OGITSU, Itard ; TUZINO, Taqumi ; SAKAMOTO,
lzumi? ; TAYLOR, Rex® ; ARAI, Kohsaku ; NAKANO, Shunt

L FERSHIF, 2 S K2, 3University of Southampton
!Geological Survey of Japan/AlSTTokai University,University of Southampton

Long-distance lateral magma transport away from volcanic centers is emerging as a common phenomenon where the regior
stress regime is favorable. It should also be recognized as an important factor in the construction and growth of island arcs, ar
a potential trigger for devastating eruptions. In this contribution, we report on recent investigations into the magma dynamics of
Izu-Oshima volcano: an active basaltic volcano with an extensive fissure system.

Geophysical observations in the I1zu-Bonin intra-oceanic island arc indicate that magma periodically is moved away from the
main basaltic composite volcanoes. When Miyakejima erupted in 2000, seismic activity migrated about 30km northwestwarc
from the volcanic centre (Geshi et al., 2002). This event is interpreted to reflect magma injection and dike propagation at ¢
depth range between 12 and 20km (Kodaira et al., 2002). Long-distance lateral magma transport has also been identified at t
Nishiyama volcano on Hachijojima Island using petrological, geochemical and structural studies of satellite vents (Ishizuka et
al., 2008). Nishiyama has provided evidence for two types of magma transport: Primitive magma moving latera?§iior
in the middle to lower crust (10-20km deep) and short distance transpdkng) from shallow, differentiated magma reservoirs.

Of these the long-distance transport seems to be controlled by a regional extensional stress regime, while short distance transp
may be controlled by the local stress regime resulting from the load of the main volcanic edifice.

Izu-Oshima is flanked by numerous, subparallel NW-SE trending submarine ridges extending up to 22 km to the NW and SE
from the center of the volcano. During a recent diving survey we have identified that these ridges are fissures which erupte
basaltic spatter and lava flows. Furthermore, lavas are petrographically similar along each ridge, while there are noticeabl
differences between ridges. The subparallel ridges are observed to transect a series of knolls, the Izu-Tobu monogenetic volcanc
(ITMV), which are dispersed across this area of the rear-arc. However, there is a consistent petrographic difference between the
seamounts and the ridges.

We have found similar, and in some cases a matching, geochemistry between the submarine ridges and subaerial ridg
of eruptions found ascending the flanks of Izu-Oshima. This implies that the subaerial ridges and submarine ridges togethe
represent the track of a magma transport episode away from the storage system beneath the central volcano.

ITMV and the transecting ridges are found to have quite distinct geochemical characteristics, indicative of different magma
sources. Yet, they are essentially found interspersed in outcrop. The most appropriate scenario for their development is or
where ITMV are fed by an "in-situ” underlying source, while the NW-SE ridges are fed by lateral magma transport from Izu-
Oshima. Unlike Nishiyama volcano, Izu-Oshima does not show a compositional variation along the length of the ridges, anc
has no evidence of primitive magmas. Hence, the magma transport is likely to be derived from a crustal chamber where cryst:
fractionation and plagioclase accumulation has taken place.
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Seafloor geodetic observation along the Nankai Trough - Progress report after the 201
Tohoku-oki earthquake -

R EO e B B il REEAN L ) B2 EH RS Rm i3
SATO, Mariko'* ; WATANABE, Shun-ichit ; YOKOTA, Yusuké : UJIHARA, Naotd ; ISHIKAWA, Tadash? ; MOCHIZUKI,
Masashi ; ASADA, Akira®

Ui AR T EIG RS, 2 ¥ LIREREHE, 3 R AR FERAN I 22T
I'Hydrogr. and Oceanogr. Dept. of Japadapan Coast Guard AcademilS, Univ. of Tokyo

i ORI T, BORAEEERANIIZE R OB IO T, IS HAHRHE R Ui - 5 70 Oigic B0V,
GPS /&2 77 IS K 2 S A T B ZTT> TWad. ThETIS, HET L— b OTRAAFT S HiFR A H)0h
RICHE S M B 2 M U, FAREFTIE L TEk.

FE R o 7BV T, 2002~20044E1C, FHRETIRTSA S F IS i T OWEIC 6 MOWEEENZRE L, HE
FNC X80 B UBIIZIT> TE . ZORE, 20114 3 A QST ASFEETHER £ TOBMIN S, SUFEHHES
OBEHE & LTI TAIC 2~5cmAEDEENE SN, BN K 2 HEDEWIRB I N TV,

THIC, [EMERICIE, mMEifE ST 7 TRAET ZHEBOEFI S 71/3—3 % 128, PUEMZ RO HREREYE 72 9 51

WL, HEBOMRZEHOME A HIE L CBIIZMKE LT3, B 6 152G 155 TRIEENME S hNUE, 7
L— M DEE RO ZE A LRI T E 5 LI E N 5.

M EEHE DR S 2 EDREE L, %(@(ﬁfﬁﬁ“jf74") EVilET L — FDRPHARIC LB EEZBNSIE
M R CIEm & ORRZEEFDMEZ NI CH TS, £, LRICK3BEFHEEDOENE R TE T 5.

AT, FEE N T T T L TV B iR EHEIINIC DWW T, B AR R R ORE IR 21T S

F—T— R g EHEAE BB, el peie kST

Keywords: Seafloor geodetic observation, Seafloor geodesy, Nankai Trough
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Postseismic seafloor movements following the 2011 Tohoku-oki earthquake detected b
GPS/acoustic positioning

MR X0 R L IR EAL A a2 A S R 3
WATANABE, Shun-ichi* ; SATO Mariko' ; YOKOTA, Yusuké : UJIHARA, Naotd ; ISHIKAWA, Tadash? ; MOCHIZUKI,
Masashi ; ASADA, Akira3

Ui BORZTIBRET S, 2 g ORISR, 3 R OR A RN e
I'Hydrographic and Oceanographic Department, Japan Coast Gulapdn Coast Guard Academinstitute of Industrial Sci-

ence, University of Tokyo

W EIRZT TlE, GPSEFEES /7 \IC K % i ECHIGERZ B O B B N O g IS L HE sS oD JE B 72 520 L, ﬁ*s?ebj_bﬁ
7252 U C &, BT A IEDORAERICIE, TORNEHELRT 5728, EWICEIIZEBL TW5
20144 1 HE TIcid, SiEEERT 9 - 15RIOBHI7Z M L 7z,

5 ECHE PSR ERNICRE L2 B OZMH L T\ %, Satoetal. (20110, HIEORIZOBIN S, BRAHLIC
NET 2 MYGI R UGZOItAtHR 70 k mIcHiEd 5 KAMS {BEFESNZNZFN 24 m 23 mEFERICBE LT\ iz
TR, BRMBEOMHEE FTREARIROBPRELZC EZHLMNIC Lz, Tz, ZBIFEEELO CHOSK U FUKU
TR 1-5miEEe, RN BRZHTH-7T LB RLTWVS,

HERE DR D IR LBIHIOR, CHOSK U FUKU IZDWTIX, REITRDICHES, Hﬁﬂ&&%wﬁﬁ@“éﬁﬁﬁm%
DEIHBEZ BNz, U, BEEOBIHER (Ozawaetal., 2012 L BENTH S, —F, MYGI LT KAMS &,
—EME TIPS MICBE L TWd, U, RITITARDIfES B L3R HBiRS, £z, MYGI DIH5H] 50 km
ICNIET % MYGW TR E OZEFIHDRHE EN=H, comgk, 7L— O FHEIZIFERLRLTWS, ERA
MDOZEENT DOV TIE, CHOSLIANDBIRIS TR L TW5 T MBI E Nz,

CDOXIIC, WEORMENN51E, IEFICHEMEHTRZEF AP I N TN 5, AFKETIE, BENTRITORE
TIRBIC DWW THIET 5,

F—T— R BRI BN, S bH S AT
Keywords: seafloor geodetic observation, the 2011 Tohoku Earthquake
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A summary of the achievement in the project for advanced GPS/acoustic survey
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KIDO, Motoyuki'* ; FUJIMOTO, Hiromi ; HINO, Ryotd ; OHTA, Yusakd# ; OSADA, Yukihito! ; INUMA, Takeshi' ;
AZUMA, Ryosuké ; WADA, Ikuko! ; SUZUKI, Syuich? ; TOMITA, Fumiak?® ; IMANO, Misae?

VERIbRY:  SKERZEBEIIZAT, 2 sAtRS HEEATRINIZEEN 2 > 2 —, 3 bRy IRt
lIRIDeS, Tohoku Univ.2RCPEYV, Tohoku Univ.3Sci., Tohoku Univ.

GPS/acoustic survey is known as a most probable way to measure the crustal deformation of seafloor far from the coasts, whe
dense GPS network is not available. We, Tohoku University, together with Nagoya University and Japan Coast Guard dedicate
in GPS/acoustic survey for more than decade. MEXT has been strongly promotes our activities though financially support a
governmental project. We summarize individual topics in the project.

For the moored buoy, collaborating with JAMSTEC and JAXA, we have started long-term continuous and realtime seafloor
geodetic survey at Kumano-nada. At the early stage of the project, we employed a small buoy, which can be also used as towir
survey, at off-Miyagi site. Because the size of battery is limited, sea-trials was lasting only for two days. However, using this
platform, we developed an automatic ranging system and simple on-demand operation technique via UHF communication. |
2012, we have started developing a automatic ranging system in a realistic working condition using a time-proven platform, m-
TRITON buoy, operated by JAMSTEC. Together with JAMSTEC and JAXA, satellite communication part and GPS positioning
part have been shared for multi-purpose. Tohoku University group concentrate acoustic ranging part and onsite data processi
to compute precise traveltimes. Using a limited onsite resource in the buoy, we have eliminated unnecessary and redunda
procedure and data as possible. The first sea-trial took place in 2013 for four months and the ongoing second trial has started
2014 for six months. In the second trial, acoustic ranging data has been successfully transmitted to onshore station every we
and we can monitor it from our laboratory.

For the Autonomous Surface Vehicle (ASV) system, we aimed to develop an automatic survey system, which can also be use
simultaneous measurements from other platform, such as a research vessel, forimprove the ranging accuracy with multi-acoust
paths. In our system, vehicle is like an unmanned boat (2.4m long and 400kg in weight), whose propulsion system is driven by
electric power from onboard diesel generator lasting for a week. As the ASV system demonstrates sufficient performance for ou
use in GPS/acoustic survey, it can be a candidate of multi surface platform for simultaneous ranging to achieve high accurac
GPS/acoustic measurement taking the spatial sound speed variation into account.

After the Tohoku-Oki earthquake in 2011, the project has an extra mission that significantly enhance the survey framework
especially in deep seafloor-6000m) near the trench axis. In this extra mission, we have developed a new type of seafloor
transponder that works at over 5000m depth and its acoustic communication range is greater than 15km. We made 86 transpc
ders in total and constructed 20 new GPS/acoustic station along the Japan Trench in 2012. In addition, we chartered a reseat
ship for about 50 days per year to construct and observe the new stations. At present we have carried out four times of campai
surveys during 2012-2013. At these new stations, we conducted both moving and stationary surveys, the former generally toc
several hours and the latter 12 hours for each station. We found a problem in acoustic property in the new transponders, whic
can be corrected with post-processing shown in Azuma et al. (2014, JpGU). Campaign surveys ranges only about one year, b
we have observed post-seismic movement at selected stations. These results are reported in Tomita et al. (2014, JpGU). T
new transponders are hybrid type so that Japan Coast Guard has started to make measurements with their own system at sev
stations above.

This work has been supported by MEXT project for advanced GPS/acoustic survey. Stuffs in RCPEV and IRIDeS, Tohoku
University gave dedicated support and collaborative operation in the onboard and GPS surveys. The construction and surveys
the new stations were collaboration with Nagoya University.

F—U— R i EHR TR, R 7, BT A, HAHEE
Keywords: GPS/acoustic, moored buoy, autonomous surface vehicle, Japan trench
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Detection of post-seismic movement after Tohoku-oki Earthquake using GPS/Acoustic
technique

W E T ORF T2 2 B S 2 R 2 A A 2 B 5o K 2 i 51 2 R BESR Y FiH &7 2
TOMITA, Fumiaki'* ; KIDO, Motoyuki? ; OSADA, Yukihito? ; AZUMA, Ryosukée ; FUJIMOTO, Hirom? ; HINO, Ryot& ;
[INUMA, Takesh? ; OHTA, Yusaku ; WADA, Ikuko?

VHUERSAR A ERZE R, 2 AL E K E R 2R L
IGraduate School of Science, Tohoku Universitgternational Research Institute of Disaster Science, Tohoku University

GPSiF S A7 IS K 2 g ECHIFRZSBYELA (GPS/ABI) (&, BE EORHIBIIITIIMEH S N OO Z S 2 e
5T EDTEZRNEMTH %, GPSIABINC KD . 20114 HALHI G ASE AR HEEGE < T O E KR BN AT
FHEENZ % (Kido etal., 2011; Sato et al., 2018 £, [ Eh 5 150km L, EEEN 72 BT ORI KN L T 5,

2011 AL AT IR O R4 2 21 . A ITHIBRORNEB 21 A 2720, HAMREROICH72IC 20 5O
RS BB 2 3RiE UTe, BIROBINRZED 5 L A5 23/1E %%, A INSDBIAFRICBNT, MiE% 4
[ F ¥ > _— VB (2012/9, 2012/11, 2013/8, 2013/18)% it L 7z,

BAaOBHITIE, SBIIRZREKN T % 3~6 B O &< DIERNEZ KD 5 Tz DBENETH & . Kb 7R R O FH
Nz EE U, ZOWHESR 7 LA HUDNE 2 HEE UeN7a 2N 2155 7o DHUERBRl E 0 2580 217> TW\Wa, L
WMUEMNS, DUMCHRZ 2 DDREIC X D FEEERINATRZ RS % T E NN L 72> TV,

1DOHIZ. HAEMBRIEOHNTH S, GPSIABIINC IS 2 FEIEMNT T3, BEES L ZERESOMEMEE &
D, ZTORAKE—7 ORI FEERE UTHiAI-> TWa, L L, HAEMHBEEED 0.3 — 0.5msFEE DR bR THEED
E—2 &b, TNZTNOE—7 OIRIEDE LR & EROMERRIIGCTEL LTV A TrHR SN, B4l B
BME—oh5> 3y MBEICRAITOY—27% BT 2 7)) XLERFEL, ERFOGFARD EERRE L, TOME
DFFH & UNEICEI L Tk, B -l (2014, IpGU)THE 9 %,

2DOHIF, EEIEZIARE GPST V7 F OMEDOHEEME TH S, SHEOBHITIE, AN R—IVEZREL, %
DI F B ZI AR I O I T e, GPST V77 & OB O FHRTHIAREETH O, ¥ E LTE L
EEMERRIC ImBEEDA Ty FAFE L T, BEIRZIARDES MDA 72y OB, 7 LA fifbThs R
WCHRDNT ¢ 2 7L CTRRINICEN S 728, TOMEZFIF L. AEAMICBE LTI sSemfEEOE T4 712w b
HHIET 2T N TER, SHEARDA Ty MIEEOHEICTEND D, 7 LA DIKENEDHEE NDFEEIL/ )N
INeEZLNS, LM LENS, BIEOA 71y MEERE TREBEO ORISR Z1E 2 IE A Hrklzd, &K
D EREEIRA 7y MEERTT S HiEZRMGETT 208D S,

ARTFNER STl 4BIOF v o RX—=VERON, BET— 2 m0OZ) 2012/98 2013/707—2 D7 LA HLLE
FEBRNT 2 T> TOBD, PR OMENIERTTS C & T, 10BHE COMENRZENZB/D LI LTV, Z0D
R BBXZ, B cldkEnE., ZREP RSN E OB AR Uz, ARETIE, BT TFEOMERSIHT S L L
&I, RUEED 2012/118 2013/100EMT— 2 & F DRI T2 D . RENEF O OHEEFE RIS OV THET %,

F—T— R e, SRR EE, HA S, RIS

Keywords: seafloor geodesy, Tohoku-oki Earthquake, Japan Trench, post-seismic movement
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Understanding recoupling process using a seafloor geodesy in megathrust earthqua
zone

BH 2 Ok 5482, KP ozt A 5ok Bad sl !
OSADA, Yuk|h|t01* ; ITO, Yosh|h|ro2 KIDO Motoyukl1 HINO, Ryotd ; IINUMA, Takeshit
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HALHARMO BARMEE I TE T L — FOMBABARIC K b KERWERZ S T25T T L— MRS ﬁ%iﬁ%%%
ELTHISNTWS. 20114F G A HIE T, RN D < IEDONRPRIC K Z < 72 2 HIERRFZN AN ECH
HETIC X DEZ 5N TWVWS (Kidoetal., 2011; Satoetal., 2001 T DT &b ERMEBEFRE A = XA%IE@*?“%)J:T
@%ﬁ&f@ﬂﬁﬁﬁﬁﬂ®§£ﬁbr@éhé

20134 5 H 10?23H O HFE THEMiE N7z KR13-09HHC BT, 201 14FE IS ACSEEMHIE O B0 © o’
IS R A S 7 X 2 H TR, R, RN O 3 AFTICE NN 1 B0 SR ER A i e 3
EL, 47 Hichiz DO Z (b ZT=2Y) > F Uiz, CTOBITEMMICRE R ME, 1 DSzt
BXIICHRBET SHITII, ﬁﬁ%SkmMLTﬁM?%g&f%% PER DMK H 2RSS X, HHRE 1 km 248
ELTZEDTH-1N, FHEERMIET2OEEESOZERELZ M LI 2N B 2Lz, R U25EEZ Wz
BRI KR13-04/iHE CEML, HARE 35 kmTEEHENTESE T L ZMHRELTWVS. & 5 —DIZMEMNIDOIREE
FEABRIC & O F OIS FITICHiN % 1= DI F 5% 4~4.5miZ E T H BB L FRIFRC, FRRREIC S 72 08 2 HE h3 E
FELREWC L RIHERT AT ENEETHS. IHICHEEELD BT C & THEKLZEEROEYIZ R U TERZE
L7IiREREZHRT H2HTHS. ZCTVUD EFHOTHME T VA—DRICIZN—Y )L 914 M EFRTEENH
HICES 2 ENTEREIICT BT LICED, KEMROEBIDRET FIAZEZL LT MV I EEZRNE S ITH
LTz, S ONREHRT 5728, RIFANG %Lts ¢1 BEMNT S 70001 X D 0.5kmEERE) S B %
U7z FEEOBIE, KH-13-05 (FBEGL Ml Ty, 38 & e Rk L.

AlElEY Uiz 2@ K 0, 39@ﬁﬁ@o%@%ﬂ%ﬂﬂﬁ@ﬂﬂﬁ%(%ﬁ%%?km(Hﬁﬁm@Mﬂﬁ(%
BER 3.6km TR 4 7 ABD T — 2 EZRG TE 2T LRI NIz, Uh UREAIRIE-EEENE, SERGRD I X
DIEWIENZHEFNCE FL T LE 572 ENRABZBONBERD THERIN TN, EINEBERLIZET—ZTLH
FEASEOT L CWIRWRERD R S NIz, SBRE LNz 231D T — 2 2t L, HAMERIEOHRAE) 25533 5T
ETH5%.

F—— R EHGRAH), HAE

Keywords: seafloor crustal movement, Japan Trench
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Sea trial of tsunami and crustal movement observation buoy system in real-time unde
environment with high speed sea cur
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2A LT 272007 4 2 A7 LOBF % 2011ENHHED TV 5, FEifE b T 70 5 EE S &g E s
(<30T 7 R HEIC FORHUE R AR A S G & IR B U 7V R A W T DRERRHIC T — 2 ZIUETE 54TV R
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HHTAENRETHZ, LML, ATy 7 RHEZRAT S L. BEEEOFEST A Ok KBS 2528
BTcDDTHREE, PR REAMBIFEMNNENC IR 5, WEEEIEEIFRZ 8 UE L, SREEh OMEaEfisic s VT, K 3H
HoOWEE 2 LTz, ZOFR, 5.3/ v ME ORI N TE 74 WEHE S, EENEENN T Lz
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Study for improving efficiency in seafloor geodetic observation by means of multi acous-

tic ranging
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ABING ., REAEH AR B O R 220 . MR KHIEIEAN DS & W S BlEN S K O AP & B
MTbN 2 T EMHRFENTWVS, 5%, BIRHEO BB L, B O ESSE(b 2D 51CH Tz > T, BRI O BHKED
ﬁb%h%o%zfﬁiﬁﬂWﬁﬁlﬁ%fﬁ BRI U T 10BRIMET 1 /T D8 Z217> TWABEDF
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Hydrothermal heat mining due to the aquifer thickening toward the trench axis: A model
for the Japan Trench

JUTEH s b Ly 38 L 5 D 2
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B - HAMEEICIE, 1R 135 Myr D KTEET L— R ANEER 8 emlyr THEAHIALS, TDX S HtiWERDO T L— 1+ E
O EIE, HRHEE TR S NziEE T L— SR D 550 S N5 BB R 2 X 1255, 50m Wint f2EE L T
X N% (Stein and Stein, 1992) Z UK LT, TN FE TIBIME N7z 2R R 50-120 mW/M. “EEiELE 70 mW/nt
T % (Yamano et al., 2008) C D HAMHETIE. 7' L— M EEBEL km 125 V,/V, DJEDEIIIE TV % (Fujie et al.,
2013) T DJEIE. #EIED 150 kmUFH» SHFHEICH I TIRAICEL B> TWV5, BURRICEFENE U 2HIFHE | HiZn
HEICHENMEC2HAIEFARETH O, MEIOBEND S LM HERENS,

ek © 5PET L— b RIS B KIREORBSRN, ik HH 100 mCAYKITEZ S| 2 T SREICEN T EEIBN

THY. COREBKEEHEN TS, B4k, Fujie etal. (013)VBI L 75V, /V, BOB(LIE, HbBRORAE
(S THRTHS L E AT, TOEXDIE, BRFNIE L I 55 R TOBIPRETLEED . LD K#
PR BEAVE U R LT

FER © HARMRHICN T 2 N8 A—2 W TEIREZITo 1o ZORHE, BEKEDRE(L & & &I N
TBHIENDH 5T, T4&HH, Yamano et al. (2008pVEIHI L 7z SR EEE 20 mw/n? ZiiHd 22 LMW TE S, T
OFHEAFOFAIZ, KL L EIEL ARZEKEDO FHLDBDNB LFTH B, HELABIFETL—MNEELNE
WZ &, BUHRAEL C 2B /KEIXIZITFRICEINS T EETHICEL & BRKENTHICEL &% T LIXFROHS
MEROFEMICIEEL TV T EREKT S, ELEDDDHEB/KEE. FTANDRLICR> TL EZREHINC -
HNCHHS % C & THIRDOIREZED, TDT & T, FKED FANC D 2 HERJE IZ B Z T H - TRED LD, L
Mo THAmEL £/ ED 5,
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Selsmlc structure and seismicity surevey at the Kairei hydrothermal vent field in the Indianr
Ocean
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1. Introduction

In the first segment of the central Indian Ridge from the Rodriguez triple junction, the Kairei hydrothermal vent field exists
and extrudes hydrothermal fluid with richer hydrogen content compared to other hydrothermal vents in the world. Around the
Kairei hydrothermal field, serpentinized peridotite and troctolites, and gabbroic rocks were discovered. These deep-seated roc
exposed around the Kairei field may cause the enrichment of H2 in the Kairei fluids. At the Kairei field, a hydrogen-based
subsurface microbial ecosystem and various hydrothermal vent macrofauna were found. In the TAIGA Project (Trans-crusta
Advection and In situ reaction of Global sub-seafloor Aquifer), this area is a representative field of TAIGA of hydrogen. To
investigate how the deep-seated rocks (originally situated at several kilometers below seafloor) are uplifted and exposed on
seafloor, and the hydrothermal fluids circurate in subsureface, we conducted a seismic refraction/reflection survay and seismici
observation with ocean bottom seismometers (OBSS).

2. Observation

We conducted a seismic survey around the Kairei hydrothermal field from January 27 to March 19 in 2013 using S/V Yokosuka
of Jamstec. We used 21 OBSs, an air gun (Gl gun) and a single channel streamer cable. Deployed intervals of OBSs are about
km, and 2 km near the Kairei field. Survey lines are 5 lines NNW-SSE direction parallel to the ridge axis, 5 lines E-W direction,
and 5 lines NNE-SSW direction. Line lengths are from 7 km to 30 km. In addition, we conducted other 5 lines pass around the
point just above the Kairei hydrothermal field and the Yokoniwa Rise. The air gun was a Gl gun with 355 cu. in. (5.5 1), and the
shot interval was 40 s (about 100 m).

3. Results

From seismicity observation, we found many micro earthquakes in this area. A swarm of micro earthquakes exists at a locatio
about 1 km northwest of the Kairei field. The swarm has a NNW-SSE strike, parallel to the ridge axis. The depth of the swarm
is very shallow ("4 km from seafloor). This swarm may be relateted to the hydrothermal activities of the Kairei field. At the
first segment of the central Indian Ridge, many micro earthquakes occurred. The depth of these events is deeper than that of t
swarm near the Kairei field.
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Origin of boron in Okinawa Trough hydrothermal f|UIdS using B isotope as a tracer
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M NZ 7, 70V VBT L— MR I—F3 7 T L— hD RICIHFHFAL TV SHFERNIC BT 25l ThH O, &
BOMWEREIKAZD A DD > TV 5, MEHEUKROFNCE, WEEUKILED DML T3 EEZ5NTEBY, AHEE
BEE2EENTVES, TOX D EUFEBUKIIEDZR A 1 = A LRBEERERHZ 7201, HIEBUKIEER DR
ZOREIOMEICEET 215, THIKIFZFNSDREREZHET S LIFREEETH S, N T7IE, 1—5
7 KEEN B KEDOREFREHREY MG SN TE D, BEKBUKPOLAHRIC BV T EBEHEREY O BN R 515 &
EZOLNTWVS, HERYHEROEEYE L LTIE, AZURT7VEZTOMICKYE (B) %51 %, B D0
LHERNAADFAET 20, HEREYIFRICIE 10B ANEIRINICELD AZ NS T &0, 1B ORI U TRiVWafREZ R
T EBRENHOENTVS, KIIFETIE, T 7ICEDD > TV B EBOMEESUKSRD S BRI U 72 ESUk ok
T FFNAKLEZERR, HBIKBVKD S U T2 NI 3B 2 B O R ZENAA LN OROSREICEE T 2 28 E e
ZEeRENELTWVS,

MHEBUKER RN, WHATS /K87 #54# L 72 Hyper Dolphin*® L Ah > 65007% FWTC, REEIEHER, THE4 TR
(JADE Y1 KU HAKUREI Y1 1), MGRMER, SBruSHBENE R S L 7z, skHiE, LhicBnTAy oA
045y MDAV T LY T 4 VAT FINTA#EL, HNOs ZIINL THRiB -7z, HIEICHZE-T, 5mLDa=R
JVSA T )V FHONTHR Y EZHEEL, 50 ppbDORTENZTENTVABIAEK 0.5~1mL & L7z, HlEX, Thermo Fisher
SCIENTIFIC#3 D~ )V F O L 7 2 —iF8EE 75 A E a0 HiZEE Neptune plusz L TTTV, BHEECE NBS SRM
951 (11B/'°B =4.0056+ 0.5 ZHWTHEKEIL LTz, HkEEIE+ 0.39UNTH %,

I S 2 7 HEREVKHICIE, HEREPI O W RYSERRIC B B IBIREVKR E NS &, RURBENEL, 'BICEAT
Wiz, 7z, 74—V RREICBVTEEVAE SN, FUNGHETRE 'BICEATED, FEA4E/ICHIT % JADE &
U HAKREI ¥ b Ui < ExED, SRERIHE B OB I 38 2 EEvkh O R ZFRNALL (61'B) D&
E OBICZ Loz, WBIKBUKHOD 6HUB &, TNE THEIN TS A XV ORERNIALL (513C-CHy) &M Tl
WHHBAZ R LTz, TOT NS, §11B OZFNEKIE, §3C-CH, & FRIMDOZETNER TH % nfREEARE X Nz, §13C-CH,
OEFENIL, WBEHEEYHOEEIIDBDIRL TERT 2 AR L, MEMDENRT 2 A2 VDOERAGHETHZ &
ZHBNTWVWE, TOT b, 1B & @i CHERY & S Uz, KR THEREY) & G L Teh 23R LTV B AfREMEAVR
XNz,

You et al. (2001)CHBW\T, KEATFERD H/RE NI [EH & RAHDRINR R & RIS E & OBIfRZ HWT, KIGIREZ
Rt o7z, FEMD 6B & LT, Ml b T 7 DMK ERE TRIE NIBEHERYI O 611B (- 5.4% 0~ 2.2%) ZH
WTTo T TORR, OB NEVIEBVKRNS S T LHRENTZ, 2T T, HREYH» 5D B DIFHIZ OV TO
TIREEEEZS5NS50° Ch 5, BUKNBIK BV TS ZET % 4000 CE TORMTHZEFL 9 2@EH D §11B
EREESE, - 20~ 10% & W o FHiFHD 6B ZHiDEH & ST SR ZH DB 5 2 2 e hVRE iz, 2D eh
5, RISUEEMD §11B &, M b T 7 OREHBENE D & OBICEATME TH ST EWHLMNEIxo Tz, WHEHER
YNIBOKE G225, RURRBNAKLED OBICEL T EMREINTVDE, TOT 5, Wb TEFUKTD
B O, XKEHRYI X O & BUKEEDNEA BRI CTH ARV RENT, £, RIGREE LT, HF
Bt hRE KL, BEE, HE4HE (JADE KU HAKUREI ¥+ 1), SIUGHAEERIC B 2 HEHEUKRMN C
NHi, coTeh s, FPEEIGER R CIEREDOWERICIIKEOHRIND D, NS SR THAN Lok
TEMEUKFICHIEEINTWE EEADNS, — 7/, BIUGHEMRICB T 2EEVKROGEE, HEKOHZRET,
FOGEIC £ CTHERIO DM EL TV 572010, @il THEREYID SIEH LTe R EDBUKIPIHE SN TV 5 T & AVR
I Nz,

F—T— R BEAVK, S 57, R REN AL
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The structure of iron- and silica-rich mounds at hydrothermal environment in shallow ma-
rine, Satsuma lwo-Jima

BE YW E— M S22 %k SES, B R4 ML G682 B AL
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R 5 S 1 U K 0 BN 38 kmICTFEAET 2 AL T DAL ATiE S 5 LB TH D, RECGEE O HET &
LIREEORNED 2 DD% A IVT ZKIUDEIEL TV 5. BOEFHOMHEKIZEUK & HKDERICK > THEEIZHA
TzRELTWVW5. BNMATICOIE T 5 EIEEOMEK R 5 1380K (pH = 5.5, 55-60C, Si: 51.74 ppm, Fe: 191.00 ppm)
HBHLUTED (Uil - HIF, 2001) $kE ) ACEBR T Y RHRRELTWS. £z, EEBNOHERYIE 1ERTH
33 cm & IEFITTRV R EE THERE L T % (Ninomiya and Kiyokawa, 2009, Kiyokawa et al., 2012R25Ic B0 T, Ll
XMECT AF v, FE-SEM i Ic X5 M85 EDS XRF, XRD, %LfDMA@‘ﬁk;of!%%w%E#E
HUTz, o 7id= oy R SEBRE LU 20730 cmDEZ Wz, MY Y TIVEARIRIC K > TRmizB-> T\ 5 5
OTHWE L RE THRORZE MWBIC T L. D T2 ISE OV BRI X - THlgkh 5 EREL L 7= 1tk 1 O
RBEBLUOMEITo T2

XFRCT ZF v VEIEN S, ROOFEIIEEEE, BOOEIISER-EER L. VY RN 3~4 cmFLE
DIMREEEDESARTIEREINTED, HMEUREREITEHREREOBICE > TEDN TV, ([KEERENTIZERK 1L mm
DEZBOZEAMEMICTE > TV 5. OB MEIEND, BEEEICT T AY MROBEZFD, ZOmEIEHNIC
BEAR LT\, iz, EEEENDEEEEICAN IS TT 4T A Y MRS T 28R 1 (19 20 um) D1
DML Tz, FE-SEMBISH 5, HEEEOT 5 A Y MRFGEIXEER 1~2 pm Ok 7-HVHE U 7RO RS
iR LT\ e, —7, [KEEBIEAPROMEN L RICBIZTE, ZORMICIFERK 0.5 um KiEOR FH{F5E LTV
7. TOHPROFGEIIZEHER, VRVIR, VA ZXAMRD 3 ZA T Uz, BlRiEZETIC LTV 2 IHEHR 1 & (A
FRICBIET 2 L, ﬁ&osmniﬁ®ﬁ$ﬁ¥®%%%T%b XU Y RDF LR BT H 2RO REI R
Niz/roiz. XRD, XRF DHiERIE, EERE (Si: 26.8 %, Fe: 56.0 %) 7 = U/NA KT A k&4 /8—)U A THEK
INTHO, itﬁfﬁgﬁu%5%ﬂ%z85%w710n4b74b FIS=IVA, ¥, JUZARNRITA N, b
VT4 A N THIEN Tz, DNA O OFERIE, E—2 a7+ 177 ) 7HlicEs 2 #%BbE & LTSN
Mariprofundus ferrooxydans ik U 7= EYERE T 2 T L 2R Lz,

BIBICEBT 27 ¥ ROBEGERIIC I 2 WIHERE & U T ORSEE AT & AV SKOGIC X > TIERE N
. AREEIE KR IE SV A & U T EEREO K LIIKDNEA L TV 5. REEE NG CRISE bR O RS
BIFHEOPEBEEDNER LA b =2 TH B e EZ6N%. TOX S SEBLEIZBUK &Kk ES T % BRSO
BERER 2t A CTHR T 2 L S DN TS (Chan et al., 2011) MO E& S8 Dl T NS OEYREENIC X > TIEKE T
TeRTREVEDN D . B OO NHITIE D, EVIRRISHERS 5 C & TIRERETE X 0 I S OEkE A3 2R
DEHEEMEKENS.

K& & S ERENERE NS T ADERBRR DRSNS T & THNEICEVKDIE D 18 TH % 24172 1> Tk
DEAERPERENS. YHUIHICBT 2T Y FOROKEREIZEZ 5 S BLEOTEH O 82 KE L ZFTW5S

F— T — R BUK, KL, KRN 7)) 7, it
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