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1. Introduction

The Southern Mariana Trough back-arc spreading system shows asymmetry spreading, and has high relief at spreading ax
which infers abundant melt supply. Furthermore, five hydrothermal vents that extrude different water contents, exist within 5 km
near the spreading axis. To investigate upper mantle structure, crustal structure and hypocenter distribution provide importal
constraint on following four main points to understand the back-arc spreading system; 1) imaging melt delivery to the spreading
axis and off axis seamount including volcanic arc, 2) production and character of the crust, 3) relationship between melt supph
and crustal formation, and 4) pathway and heat source for hydrothermal circulation with related to its formation.

2. Observation and analysis method

We conducted a seismic reflection/refraction survey and seismicity observation at the hydrothermal area in the Southern Mal
iana Trough from August to November in 2010. We used 9 ocean bottom seismometers, an air gun (Gl gun) and a single chann
streamer cable. We took 7 parallel lines and 7 perpendicular lines to the spreading center. Line length was 15 km each, and lir
interval was 2.5 km.

In analysis of refraction data, we firstly made 2D cross sections of survey lines Al, A4, A7, B1,B4 and B7 using the pro-
gressive model developing method (Sato and Kennett, GJI, 2000). Then we made 3D initial models and conducted 3D inversio
using FAST (Zelt and Barton, JGR, 1998).

3. Results
In refraction analysis, we used more than 9000 P-wave arrivals (hand picked). In 3D inversion, RMS was reduced from 12(
ms (initial model) to 30 ms (after 10 iterations). The result of 3D inversion shows low velocity at the central part of the spreading
ridge and high velocity under the off axis seamount. The high velocity under the off axis seamount suggests thick layer 3 anc
past magma intrusion from the mantle. The reflection survey shows that some reflectors exist under the hydrothermal area. Fro
seismicity observation, we obtained very low seismicity at the hydrothermal area in the 3 month’s observation. This suggest:
that hydrothermal activities are not related to tectonic stresses.
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Geological and geophysical characterization of seafloor hydrothermal system is important in investigating the mineral de-
posits, habitat of microbial communities and heat and chemical fluxes, and especially near-bottom geophysical mapping is a
useful technique for the investigatioin. To reveal the high-resolution magnetic structure of oceanic crust with hydrothermal alter-
ation zones, | constructed a new technique of three-dimensional forward modeling using three component of magnetic anomal
| applied this technique to the near-bottom data acquired by submersible Shinkai 6500 at an altitude of 1 -100 m above seafloc
in five hydrothermal vent sites near the Southern Mariana Trough (SMT), backarc spreading axis. In addition, | compared the re
sults with NRM measurements of basalt samples and with magnetic signatures obserbed by AUV with higher altitude. Importan
results are detailed below.

The distribution of esitimated absolute magnetization well corresponds to the seafloor geological characters such as hydrothe
mal deposits and fresh pillow lava. The value of absolute magnetization is almost equal to measured NRM of collected sample:
demonstrationg the reliability of new processing technique. The result is also consistent with the equivalent magnetization de
duced from the previous AUV survey and shows more detailed structure.

My results reveal that hydrothermal alteration zones are accompanied with distinct low magnetization as some previous stuc
ies reported in mid-ocean ridges. It is considered that this low magenetization is caused by demagnetization of high temperatu
hydrothermal circularion exceending Curie temperature or alteration of magnetic minerals in stockwork pipe.

The horizontal scale of low magnetization zones around the off-axis vent sites is almost 10 times larger than those aroun
the on-axis sites. | consider that the longer duration time of hydrothermal circulation in off-axis sites makes the alteration zone
larger.

We obtain extremely high magnetization just on neo volcanic zone (NVZ) and relatively low magnetization away from the
NVZ, suggesting a very rapid decrease of magnetization by low-temperature oxidization. My results shows higher decay rat:
than suggested by previous study.
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Satsuma Iwo-Jima Island is a volcanic island in the northwestern rim of Kikai caldera. There are two post-caldera volcanoe:
in this island: the rhyolitic Iwo-dake and basaltic cone Inamura-dake. Iwo-dake has volcanic and hydrothermal activities at the
present. Because of hydrothermal activity, seawater around the island is discolored to brownish and white color. Ferrous-rich h
spring (pH=5.5, 55-60 degree Celsius) discharges from the sea-floor at the Nagahama bay in the southwestern island. Brownis
color ferric particles that were produced by mixing of the hot spring water with seawater, discolor the seawater to brownish color
(Shikaura and Tazaki, 2001). The bay is half-closed environment topography. There is a breakwater for a fishing port into twc
parts: East site and West site. Kiyokawa et al, (2012) indicated that the deposition rate of iron-rich sediments at West site is abol
1 m per ten years. The deposition of sediment was influenced by tide, rain and wind. At East-site, the iron-rich chimney-comple»
mounds were found. The growth process of the chimney-complex mound is not studied so far. In order to understand the growt
process of the chimney mounds, we observed structure of chimneys sampled from the chimney complex mounds at East-site.

Samples used in this study were massive chimneys (20-30cm). We observed the structure of chimneys with X-ray CT sca
and FE-SEM and from the thin section samples, and analyzed the chemical composition with EDS. The massive chimney i
classified into two parts seen with the naked eye: black high density-hard layer and brownish low-density soft layer. Additionally,
we analyzed floating particles collected from seawater by a centrifugal separator.

The results of X-ray CT scan observation shows that the inside of chimney is constructed from the aggregation of conve»
structures (3-4cm). Low-density layers of the chimney have many pipe-like structures (typical radius: 1mm). Petrographic ob-
servations indicate that both high- and low-density layers have a filament-like form, however the form at the low-density layer
are vertical to high-density layer. In the low -density layer, the number of particles attaching to the filament-like form increases
toward the high-density layer. FE-SEM observation shows that filament-like form at the high-density layer consists of aggrega-
tion of bacillus-like form that is observed as the chain of particles (about 2um). At low-density layer, on the other hand, there is
bacteria-like form with particles{1um). Bacteria-like form could be classed into 3 types (helix, ribbon-like, twisted).

The floating particles were observed as an aggregation of fine partiddesym). The particles show no bacteria-related form.

EDS analysis shows that all particles are consist of Fe, Si and O, and are chemically homogeneous.

According to the observation results above, we present a hypothesis of growth process of a chimney-complex mound in Na
gahama bay. The chimney was constructed form aggregation of convex structure with many pipes that probably work as th
hydrothermal vent. All particles are consist of Fe, Si, and O. This suggests that the particles are silica rich iron-hydroxides.
Bacteria-like structure may be Gallionella spp. known as iron-oxidizing bacteria because of those forms. This bacterium is
known as neutrophilic bacteria that prefer an environment of redox interface (Weber et al., 2012). The increasing of the numbe
of particles on filament-like form and the character of bacteria support that the activity of bacterium around hard rim makes
high-density layer. The growth of chimney is likely to be influenced by microbes’ activity.

<Reference

Shikaura.T and Tazaki.K (2001), clay mineral 40,4,229-241.

Kiyokawa S., Ninomiya T., Nagata T., Oguri K., Ito T., Ikehara M. and Yamaguchi K. (2012), Island Arc 21. 66-78.

Karrie A. Weber, T.L. Spanbauer, D. Wacey, M.R. Kilburn, D.B. Loope, and R.M. Kettler (2012), Jornal of Geology 40. 8.
747-750

ugboogo:obobo,gobo,ooboo,oboo
Keywords: hydrothermal activity, chimney, bacteria, iron-hydroxide

1/1



Japan Geoscience Union Meeting 2013 g ’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]gg‘;‘sgime

Union

SCG67-07 00:106 00:50 220 16:15-16:30

0000000000000000000000000000000000000.
The subducting effect and characteristics of crustal structure in the east side of Shikoki

Basin obtained by seismic ref

oooo ™ o0o0oo0o0Yhoooo'h,oooohooooothooootooo?oooot,oooot!
Mikiya Yamashita*, Shuichi Kodaira, Narumi Takahashj Ayako NakanisHi, Koichiro Oband, Norio Shimomuré, Jin-Oh
Park, Seiichi Miurd, Yoshiyuki Kaneda

l0poD0O0O000,200000000000
1JAMSTEC,2AO0RI

goOoOooo 3o-15Mabl 00000000 DOOCOO00ODOOOODOOODOOOO0ODOOOODOODOOODDODOOO
goOoO0OO0OOOOOOOODOOOODOODOODODOODODODODOOODODOODODODODOO Okinoetal. (1994000000
obooooooobOoboboooooooOooboooooooboobOOoboboooooooboobOoboobooooon
oboooooobooboboooboooooobooobooboooboobobooboobooOoobOooboooon
bobooooboobobobooooooobobdoboooooooboobobobooooooobooboboboooon
goboooobooobooogooooooooooooooooooooboobooboobbOobbooboOooboboOoo
gooobooooobooboobooooboooobobooobooboobooooboobOobboobDobOooDbOobo
ooboooboooOooooboobooboOoboooboooooooooooooooooooboooooooon
O00o0oooooooo0o0oooooDoobo0oO0oooooOobo0oOoooDooOboDOD 20110201200 000000000
boboooooboobobooooobooboobobobooooboooobobOobooooooooboOobOoboooon
ooooooOooooOo0oooOoOoooo o0oobUooooooOoOoobOoO0oboooOooDOoDOoOoDoooo
O000O0O0O0OO0ODODOODO MCS)DODDODODODODODODODODODODODO Nakanishietal. (1998) Takahashi et al.(2002) O
obobo0oooooobooboboboooooooooobooboooooboooooboobOoboboboobooooon
ooooooooooooooooooooooooooooMecsOooOooOoOoOoOooDoOoboOoOooooDooDbon
boboooooobobooobooboobobobooooooboobobobooobooboobOobOobooboooooon
goooooooobobobooooooooboboboooboooooobDobDobooboobooDobOobooooo
0000000000000 0000000000OMCSO0O0 2011000 5000000 500knd02012000 70
00000 1300kn 0 0000000000000 00OCO0O0O0O0O00000000OLOOO00OODODOUOObDOoOOO
obooooobOobobobooooooobOobobooooooooobOobooobooooooobooboboooon
boocooooboobobobooooooobooboboboooobooooboboboobooooboOoboboboooon
booooooboobobooooooooooboobooooooooooboobooboboooobooboooboOon
gooooooobobooooooooooboboboooboooobDoboboobooboobDobOobUobobooo
obooboooooooooooooboboooooooooooooboobobobobooboobooobDobOOobOoDbo
obooobOoboobooboobooboobooooobooboono

gooob:bbooooo,ooo,0bobo
Keywords: MCS survey, paleo-arc, backarc basin

1/1



Japan Geoscience Union Meeting 2013 ~ | ’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]gg‘;‘sgime

Union

SCG67-08 00:106 00:50 220 16:30-16:45

Jdopoodoododoodopgoodoododooododdodoodo
Seismic structure of the Kita-Daito Basin and Minami-Daito Basin in the northwestern
Philippine Sea plate

Ooo0oo00o *ooooo0 h,oooo!
Azusa Nishizaw4, Kentaro Kanedg Mitsuhiro Oikawd

lgoooooooon
1Japan Coast Guard

goooooooooobobobobobobooboobooooDoobDobobobobooboooobDoDoDOoD
oo0oo0O0o0O0 15kmi0000000000000000000000000000000DOOOOODODOODOLOO
gboooOoboooooboboobooboobooooobobooobooboobooobOOobo0oooobobobooboOobooon

gOo0OO0OO0OOOOCOCOCOOOOOOCOOO0O0O0O0O0OOOO 400kmMI OO0 150KMOOOOOOOOOOOO 5300
mOOO0O00000O0O000000000b00o0o0o00o0ob0oboboooboooobOobOoboboooooooonag
0000000000000 000000000000Tokuyamaetal.(1986) 00 000000000 O0OOOOOOO
oo0ooooooOoo0o0ooobooooooOo0OoooDoOooDOobOOoOOe8sgaloooooooooogoooD
OO00OCOOOOoOOooOoOoooso0kmOoDOO 250kmOODODOODOOODOOOOOCOCOODODODOOOOOOOOOOO
ooooooboooooooosocoombboOOooooooobOboOooooboboboo0ooobooooboooooooDoDon
boooooooboobobobobooooooobobobooobooooooOoobOoboboboboooooon
uoooobooboobooboooooobooboooboooooboooboobOooboooboooboOooboooOoonon
000199210

0 200400 20080 0000000000000 DOOOOOOODOOOOOOODODOOOOODODOOOODODOO
oooooooooooooooooooobo PObOOOCOODOO0O0O0OODOOODOOOOODODOOOOOOOD
oo0o0O0000O0oOd4-6kmOdO000O0O0O00O0QCCOOOOOOOOOOOOOOOOOOOOOOOOOOO
00000000000 O0O0OoOooOo0OoOo0OoOoUOOoUOoOOoOoOoOPNOOOOn 79-81km/20000000O0O
000000000000000 83km/sDO0000DDDONONONOOOOODODOOOONONONONONONONONONONOOOD
0000000000000 00000000 10kmO0000000C00OO0O0OO0OOCOODOO 72km/sOO000O0OOPN
000 8.082km/J0000O0OOOU0U0U0O0O0O0UODODDODODDDODOOOODODOOVP=6.3-68kmEIOOOOOO
gbooobOobooooboooooobooooboboooobobooooobooooboboooooboon

oooobooooooooooobooboOoOooooOooooooboO0oooobooooooOooOOoooDObOOoOooOPNDOOO
goooooooboboooooooooboobobooooooooobDobooobooooooDobDoboboooOoo
gooooboboooboboooooboboooooboooobobobooonoo

00000:000000,00000,00000
Keywords: marine seismics, Kita-Daito Basin, Minami-Daito Basin

1/1



Japan Geoscience Union Meeting 2013 ‘e < ;’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]ggg;gimc

Union

SCG67-09 00:106 00:50 220 16:45-17:00

0000oo00o0ooooooooog
Aseismic deep subduction of the Philippine Sea plate

000 Oo0o0oL0ooooYho0oothoooo!,JH.Park, I.B. Kang
Dapeng Zhab*, Zhouchuan Huarlg Takahiro Yanada Akira Hasegaws, Norihito Umind', J.H. Park, I.B. Kang’

l000000,?0000000000000
Tohoku University?KIGAM, South Korea

The fundamental cause of the seismic and volcanic activities in the Japan Islands is the active subduction of the Pacific an
Philippine Sea (PHS) plates. It has been well known that the Pacific plate has subducted deeply to the mantle transition zone al
lower mantle, finally reaching the core-mantle boundary. In contrast, it is still not very clear whether the PHS plate has subducte
deeply beyond the depth limit of the intraslab seismicity and how deep the tip of the slab has reached in the mantle. We attemy
to address this issue in the present study. The PHS plate is one of the marginal sea complexes in the western Pacific and it star
to subduct northwestwards "40 Ma ago when the Pacific plate changed its direction of motion from NNW to WNW. Along the
Nankai Trough off Southwest Japan, the PHS plate is composed of several blocks with ages increasing from the east to we:
which are the 1zu-Bonin arc and back-arc (0-2 Ma), Shikoku Basin (15-30 Ma), Kyushu-Palau Ridge, and Amami Plateau (40-49
Ma). Within the PHS slab, earthquakes occur actively down to "80 km depth under western Honshu and down to “180 km deptl
under Kyushu. Recently we have made great efforts to collect and combine a large number of high-quality local and teleseismi
arrival-time data recorded by the dense seismic networks in both South Korea and Western Japan. As far as we know, this is t
first time that a large number of Korean and Japanese seismic data sets are analyzed jointly. As a result, a high-resolution 3-
P-wave velocity model down to 700-km depth under South Korea and Western Japan is determined, which clearly shows that tt
PHS slab has subducted aseismically down to 460-km depth under the Japan Sea, Tsushima Strait and the East China Sea.
aseismic PHS slab is visible in two areas: one is under the Japan Sea off western Honshu (Shimane Prefecture), and the ott
is under the East China Sea off western Kyushu. However, the aseismic PHS slab is not visible between the two areas, where
slab window may be formed. The slab window is located beneath the center of the present study region where many teleseism
rays crisscross very well. Detailed synthetic tests were conducted, which indicate that both the aseismic PHS slab and the sl
window are robust features. Using the teleseismic data recorded by the Japanese stations alone, the aseismic PHS slab and
slab window were also revealed (Zhao et al., 2012), but the ray paths in the Japanese data set do not crisscross well offsho
The local and teleseismic data recorded by the dense seismic networks in both South Korea and Japan lead to very good ray-p:
coverage under the Tsushima Strait area, hence our new results on the aseismic PHS slab and the slab window are much m
robust and convincing. These new findings are considered to be important for improving our understanding of the subductiol
history of the PHS plate and the dynamic evolution of the Japan subduction zone.

Reference

Zhao, D., T. Yanada, A. Hasegawa, N. Umino, W. Wei (2012) Imaging the subducting slabs and mantle upwelling under the
Japan Islands. Geophys. J. Int. 190, 816-828.

00000:0000000000,00000,0000000,000000,0000000,00000
Keywords: Philippine Sea plate, subduction zone, aseismic slab, Pacific slab, mantle transition zone, slab dehydration

1/1



Japan Geoscience Union Meeting 2013 ~ ’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. Jg*e’;sj;ime

Union

SCG67-10 00:106 00:50 220 17:00-17:15

dgoououoguodoodn
Precise visualization of global plate motions

oo oo bYhoooot,oootx
Shohei Aramaki, Tadayoshi Katb, Yasushi Harad

lDooooooooooooo
!School of Marine Science and Technology, Tokai University

00 GPlates ( http://iwww.gplates.org)0 0 0 0000000000000 0OO0O0OO0OOO0OO0OOOOOOOOOO
ooooo0o,0o0000bbo00boobo00Dbo, 00D 000000 HotspotU OO OODOODOOOOODOOOO
ooboooobooobooooobobooobobooooboooooobo.oboooboooob,obo0ooboooobooo
gO00OOCOOOOoOoOoOoOoOoOoOoOoO,lsochronDOO0O0OOOOOOOOOO,000 Isochrond 000000000
goo,00000booobooboobooooboooboooboooboooobooooboooOooooobOooogon
gooooooo.

goooooooooooobooooooooo,bo,b0oo0bo, 00000 boobDoobooooobobooDbo
oobooooooboooboooboooooboo,ocobocoboobo.0b0bo0boocooboooboobooooo,ooog
ocooo.oo40000000000O0DOO0OO0OOODODOOOOODODOOOOODO,ODO000,0DO0D0000O0O
gboooboo,oboboooobobooooboobooboobobooooboobooog.

gobooooooboo,00booooooooooobooobooobooboobooboobobobboobooboOoDbo
oooooooooobooboooo,0booboooboooboobboooboooboboooobooboboooboobL.ooboog
oobooooobooobooooboooboobooooboooboooooboo.cobooobooboOooboOoooo
oboooooboboboooooobooboboooooobo,0ob0oboooooobooboboooboooboOoono.g
boboobobooboobooooboobooooboboooboobooboooooboooboobOooboon.

http://kutty.og.u-tokai.ac.jp//haradaC OO O O0O0O0O0O0O0OOOOOOOOOOOODODODODODOOOOOOO.

goooo:0boo00oo,0bb,000bbbbo, 0000, 0000oo0ooooo
Keywords: Plate Motion, Visualization, Magnetic Anomaly, Gravity Anomaly, Reconstruction of plates

45.6 ma] 83.5 [ma]

1/1



Japan Geoscience Union Meeting 2013 ‘e < ;’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]ggg;gimc

Union

SCG67-11 0 0:106 00:50 220 17:15-17:30

000000000o00ooooooon _ _
Exploring submarine lava fields in the French Polynesian region
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The initial phases of a hotspot volcano and/or submarine tiny volcano must be complemented by sampling of present-da
submarine volcanic activity. The large number of small and active volcanoes suggests that many volcanic systems are initiate
prior to large or subaerial volcanoes at hotspots, which has been carried out at the Loihi Seamount of the Hawaiian chain (e.(
Moore et al., 1979), the Macdonald Seamount of the Austral chain (e.g. Johnson, 1970), the Adams Seamount of the Pitcair
chain (Devey et al., 2003), and on the Vailulu'u Seamount of the Samoan chain (e.g. Hart et al., 2000). Although the submarin
samplings and their dating have often complicated the simple hotspot model, the distribution of submarine volcano is critical to
recognize the hotspot and seamount chain. It is not only about hotspot, but unexpected submarine volcanoes, petit-spot volcanc
and arch lavas were newly found by the shipboard acoustic surveys off the NE Japan on the subducting Pacific Plate and |
the flexural Hawaiian arch 300?500 km off the Hawaiian Islands, respectively (Hirano et al., 2006; Holcomb et al., 1988). The
shipboard multibeam surveys, therefore, are necessary to find the submarine volcanisms and to know submarine portion arou
a volcanic island, expecting their future sampling.

The shipboard multibeam data for the French Polynesian region were obtained by two research cruises. The R/V Mirai cruise
MRO08?06 Leg1l, transited from south of the Tuamotsu Islands to the eastern Austral Islands in the southern Pacific Ocean &
JAMSTEC (http://www.jamstec.go.jp/e/database/). The data near the Marquesas Islands, northern French Plynesia, from R/
Melville’s PANRO6MV and WEST13MYV cruises, are supplied from the Geological Data Center, Scripps Institution of Oceanog-
raphy (http://gdc.ucsd.edu/).

Some potential young volcanoes and lavas are newly found on the southern/eastern offshore of Marquesas hotspot, the north
western tip of Pukapuka Islands, and the southeastern offshore of Macdonald seamount. The sidescan imagery of some volcal
edifices shows high reflectivity because these young lavas are covered with only a thin layer of soft pelagic sediment, much thir
ner than the surrounding pelagic layer on the Pacific Plate. These data show more than three times as high as the reflective vall
of surrounding abyssal plain excluding the portions of steep slope (Hirano et al., 2008). Some of them do not build apparen
edifices in spite of showing a high acoustic reflectivity, which the high reflective portion sparsely distribute to avoid the terraces
and knolls. Some of volcanic clusters are found as young volcanic cones. Newly found potential young lavas might correspont
to the portion above low velocity part of the shallow mantle (Suetsugu et al., 2009). Otherwise, they may be the submarine tiny
volcano related to a stress field on the moving plate (i.e. petit-spot volcano) (Hirano et al., 2006). Understanding of volcanic
distribution and future rock samplings will provide us the information about the stress field of the "hot” Pacific Plate on the
plume, and the geochemical structure of Southern Pacific Superplume, awaiting future discovery.

gogogoob:oboo,0boobobo,oobbbobooo,bbboooo,bbooooo
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ental constraint on magma genesis for petit-spot in the northwestern Pacific: th

0000 ™ 000032000038
Shiki Machida*, Tetsu Kogisd, Naoto Hirand

lopgoooo0o00,?00000000,3000000000
'Waseda University?Kyoto University,3Tohoku University

A comprehensive investigation for petit-spot in the northwestern Pacific had been conducted using geological, petrological
electromagnetic, and seismological approaches. During the investigation, we faced some critical problems for petit-spot genes
as follows. (1) Although the "plate flexure model” (Hirano et al., 2006, Science) is trying to explain the eruption mechanism
by magma exuding where the Pacific plate flexes and fractures before subducting, it does not explain the melting mechanisn
(2) Supposing that the "plate flexure model” accompanying outer rise formation only constrains petit-spot genesis, volcanoe:
should be continuously distributed along with outer rise. However, distribution of the petit-spot in the northwestern Pacific, as
an example, is limited to three regions, and is not continuous at least. This observation suggests that the restriction by meltin
mechanisms is the key to understanding the petit-spot genesis. (3) The "small-scale recycled plate material melting model’
proposed on the basis of Sr, Nd, and Pb isotopic composition of lavas (Machida et al., 2009, GCA), is strong constraint on melting
mechanism. However, the nature of source material is still not clarified, because the model is absolutely qualitative. Furthermore
(4) we could not detect heat anomaly, as well as melting region, by electromagnetic and seismological observations. In orde
to solve these problems, independent-determination of temperature and pressure for magma production on each volcanic edifi
will be the breakthrough, thereby addressing construction of a comprehensive model for petit-spot genesis. We thus conside
that multiple saturation experiment is the best way to determination of melting conditions. And, as the first target, we select &
youngest knoll situated in flexed region of the northwestern Pacific plate.

We conducted melting experiments using 1/2-in.-diameter piston cylinder type high-temperature and high-pressure apparatt
at Kyoto university. A starting material was prepared from mixture of oxide and carbonate reagents, representing the majo
element compositions of a primary magma equilibrated with Fo=90 olivine (obtained by the olivine maximum fractionation
model) and including 10% C{)estimated on the basis of vesicularity of lavas (Okumura and Hirano, in prep.)). All experiments
were configured by complete melting of starting material under a target pressure af@€ 14@daphite capsule within outer
sealed platinum capsule for 2 hours, followed by equilibrating of melt and solid phases under a target temperature with constar
pressure for 2 hours. As a result, the primary magma is saturated with olivine and orthopyroxene or clinepyroxern&Cat 1280
and 2.1-2.2 GPa. Therefore, it is revealed that petit-spot magmas were equilibrated with depleted peridotite (harzburgite) at th
lower part of lithosphere, in consideration of 82 km deep for lithosphere-asthenosphere boundary beneath WP2 (Kawakatsu
al., 2009, Science) in the northern Pacific.

gooob:bbooggo,boooogo
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Development of an ultra-deep seafloor acoustic ranging system

0000 ™ o0o0ooYhoooo?o00002,00001
Yukihito Osad&*, Motoyuki Kido!, Yoshihiro Ite?, Ryota Hin@, Hiromi Fujimoto'

000000000 000,2000000000000000000
rides, Tohoku University?’RCPEV, Tohoku University

2011000 00000000000000000O0OCooOoOoOOOODODODOODOOO000O0O0000000000
oooboooooobooooooboooobooooooooooooobOoobOooboooobDoobbooboboOoooooD
coooooooooooooOooooDoooOoooDooOoooDb eGPSO0DbOOOOOODODOOOODODOOOOO
oobooooooobooobooobooboboooboooboo0oooooboooooooboooooooboOooonooo
ooooboooOooooObo0oOoooobooOoOooobooOoOooDooooo ePSOO0OODODOOOODOOOOODO
booooobobobooooooooboboboooooooooboboboobooooboOoboboooon
0000000000000000000000000000000000000020 kMO0O0OO0O00O00O00O0O0O0
00000000000000000000D0D00000 (Osadaetal., 2008; Osadaetal.,2012)0 00000000
gooooOoOoOoOoOOOOOOCOOQCOOOQOOOCOQOOO0OOOO0OODOOODODOOOUOODOOOODOODODODODOLOOO G
OoMOIOOOOOOOOOooooooooooooooMOoO0)ooooooo0o0o0o0oogogooogogogo
gooOooOoOoOOOOOOOO35kmiO00OOOOOOOOOOOO0OO0O0OoOoooooooooooooog
00O00oo000ooO0o00oo0O00ooOo00ooOOo0o0ooOo00ooOo0lkmOOOOO0OOOOOOODOO
gooooooooboboooooogoobobobooooooboboboobooooooobOobobbooooooDbOooD
ooo0opoooO0ooooOoooooooogooecoomuooooooooboooooooooDooooooDo
OooooDbooOooooooobooo 20120000000000D0O0000DODOOOO0OO0ODODODOOOOOD
gooobooogn

goooo:ggoo,0booo,00o0o
Keywords: seafloor geodesy, acoustic ranging, Japan Trench

1/1



Japan Geoscience Union Meeting 2013 1 ,

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]gg{;‘sgiem

Union

SCG67-14 00:106 00:50 230 09:15-09:30

201100 00000000000000000
Postseismic seafloor movements associated with the 2011 Tohoku Earthquake detect

by GPS/acoustic geodetic observation
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Development of GPS/acoustic survey sites along Japan Trench and getting started on the

first measurement
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After the occurrence of the devastating M9.0 earthquake, MEXT, Japan promoted the development of seafloor geodetic stz
tions, such as cabled pressure gauge and seafloor transponders for GPS/acoustic survey in order to monitor the crustal movem
associated with the earthquake. Our group of Tohoku University and Nagoya University have constructed up 20 GPS/acousti
stations. Each station consists of at least three and at most six transponders, which results in 86 transponders in total. Most
them were installed near trench over 4000m depth, where is found to play an important role on the occurrence of low-frequen
giant earthquake.

Transponders were installed on September 2012, using chartered vessel, Shinkai-maru, Shin-Nihon-Kaiji and the first ok
servation including initial positioning has started this and subsequent cruises, using Tubasa, Dokai-Marine on November. W
employ shipboard transducer system rather than towing buoy system. For the noise-level, S/N ratio of replied acoustic signe
from seafloor over the ship-noise is still in good condition even in thrusting mode for shallow surveyxgd@80(), but S/N
ratio getting worse for deeper sites, in where we have to declutch and keep drifting. Improving the software algorithm to handle
acoustic waveform will reduce this problem. For the survey style, these cruises were good opportunity to compare the stationar
and moving survey styles, because we sufficiently took both types of data. We consider new analytical algorithm to integrate o
involve any kind data is needed to efficiently use all the data taken in various opportunity of ship-time. In this talk, as well as
technical report addressed above, the result of these initial observation and expectation of precision are presented by introduci
an example data.

goooo:0bobog,0bbb,0000
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Current status and future prospect of GPS/acoustic seafloor geodetic observation by Jap

Coast Guard
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The off Tohoku earthquake did severe tsunami damage to coastal residents around the Tohoku region. In particular, Jap:
surrounded by subduction zones has high risk of the tsunami. The tsunami early warning system using a buoy has developed |
many countries, which are US, German, Indonesia and Malaysia. These are similar system of the buoys named by DART syster
which was developed by NOAA, and it is working in several seas. However, it is not useful under a condition of the strong ocean
current. There are many ocean currents around Japan, and the most famous one is the Kuroshio with the maximum speed of ove
knots. To realize the earliest report of tsunami, we have to observe them near trench axis with deep sea water and the strong oce
current. The most convenient tool is ocean bottom cables with pressure sensors like dense ocean floor network system for ear
guake and tsunami (DONET). However, the cost is very expensive and it takes long time to complete the installation. Therefore
we developed new buoy system for the tsunami observation and detection of crustal deformation under the strong ocean curre
and adopted the TRITON buoy system developed by Japan Agency for Marine-Earth Science and Technology (JAMSTEC) usini
slack mooring. Pressure data collected on the seafloor is sent to the buoy using acoustic transmission. Tuning of directivity an
sound pressure level of transponders used for the transmission is needed for the observation point due to the slack mooring.
addition, we decided to use time difference of the double pulses to express the observed pressure value to save battery, and
transducer to hear the acoustic signals from the seafloor was set on the end of 1000 m-wire rope to minimize error of the dat
transmission brought by strong heterogeneity of the shallow water structure. We observe water pressure with a sampling interv
of 15 seconds and the collected data is sent to the buoy with an interval of one minute in normal mode or 15 seconds in tsunan
mode. At the seafloor, not only pressure sensor but six transponders to detect crustal deformation were deployed. We installe
four antennas on the buoy to determine attitude of the buoy precisely and estimates the position of transducer on the buoy |
communicate with seafloor transponders. The distance between the buoy and six transponders is measured with an interval
one week. The collected data of tsunami and distance between buoy and the transponders are transmitted to our land station
iridium satellite transmission. And a test satellite 'KIKU No0.8’ is also used for the data transmission to it in realtime to keep the
redundancy. In addition, we have a plan to observe of sea surface height in realtime using a quasi-zenith satellite 'Michibiki’.
The observation using a technique of a precise point positioning (PPP) estimates the position with an accuracy of approximate|
10 cm. Now we are in a stage of sea trial in the rupture area of the Tonankai earthquake with a magnitude of 8. Because w
selected a location near the trough axis with a depth of approximately 3000 m and it is expected future large crustal deformatior
We introduce the specification of the new buoy system, report a preliminary result of the sea trial and future issues to be fixe
and resolved.
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The first observation of a newly developed underwater gravimeter by using autonomou:

underwater vehicle
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We developed an underwater gravimeter for exploration of a seafloor hydrothermal deposit. Our hybrid gravimeter systen
consists of an underwater gravimeter and an underwater gravity gradiometer, and we present the system of the underwat
gravimeter and first observation by using autonomous underwater vehicle. Gravity survey is one of powerful method to obtair
density structure in crust. In marine area, surface ship gravimeter and ocean bottom gravimeters are often used. For survey o
seafloor hydrothermal deposit, they are required to survey a wide area quickly and to have a higher resolution than that obtaine
by the surface survey. On the other hand, because technology of autonomous underwater vehicle (AUV) is been developing, the
is a possibility to measure the gravity by using AUV'’s.

To obtain a position and amount of seafloor hydrothermal deposit that has a diamond shape with a diameter of 400m, 20m thic
at the center and density difference of 1 g/cm3, a resolution of gravity measurement should be less than 0.1 mgal. In additior
measurement must be carried out 50m above a seafloor. AUV is suitable for such measurement near seafloor.

We adopted Micro-g LaCoste S-174 as a gravity sensor. The sensor is mounted on a gimbal mechanism with a fiber gyroscoy
(IXSEA PHINS). A titanium sphere contains the sensor system. For acquisition of high resolution gravity data, the gravity sensot
must keep a constant temperature (60.4C) and avoid effect of magnetism. The sensor is heated and is totally covered with thern
insulation and sheet of permalloy. Maximum depth rating is 4,200 m. The data are sent to a recording system housed in anoth
cylinder-shape capsule. The whole system is controlled and monitored via acoustic link of the AUV. During test measurement o
land, the resolution was estimated to be 0.02 mgal after compensation of tilt, acceleration and low-pass filtering.

In September 2012, the first practical measurement in marine area was carried out by using JAMSTEC'’s AUV Urashima to
evaluate performance of the system. The gravimeter and gravity gradiometer were simultaneously mounted on the Urashim.
The first measurement was performed in Sagami-Bay. One profile was laid on smooth seafloor and another has rough seaflo
topography. From these surveys, we obtained the gravity data and supplemental data for compensation of the gravity data wi
good quality. From preliminary analyses, the resolution of the gravity data from the first practical measurement is estimated tc
reach 0.1 mgal.
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Acoustically transparent deposits possibly originated from 7300 BP Kikai Koya PDC
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Kikai caldera (Matsumoto, 1943) is a mostly submerged highly active caldera complex located in 40 km off Kyushu Island.
The caldera is considered to be the source of Akahoya tephra (Machida and Arai, 1978) which date was determined as 7300 c:
BP (Fukusawa, 1995). The climactic ignimbrite of the eruption was Koya-Takeshima PDC (pyroclastic density current), which
extent was reached the deep inland of Kyushu (Ono et al., 1982). Recent work by Maeno and Taniguchi (2007) provided mucl
detailed insights for the escalating evolution of magma-water interaction in the eruption, however present mostly subaqueou
setting prevents further understanding of its geographical distribution and morphology. Here we report with the observation of
seismic reflection, relatively thick (100™ m) and acoustically transparent layer that can be compared to Koya-Takeshima PDC
because of its substantiality.

The seismic reflection observations were held in two survey cruises (KT-10-18 and KT-11-11) in 2010 and 2011 using a
research vessel Tansei-maru of JAMSTEC (Japan Agency for Marine-Earth Science and Technology). The sound source wi
a 150 cubic inches G-I gun with 10 seconds of shot interval, and a 48-channled 1.2 km-length streamer cable was used ft
acquisition. Totally 24 profiles were obtained with the speed of 4 knots.

The caldera has 20 km wide rim and 10 km wide inner ring fracture. They were previously speculated as two different calderas
of outer-older one and inner-newer one (e.g. Yokoyama et al., 1966), however it is unlikely according to our interpretation
because both of their structure is fresh. At the southeastern end of the caldera, the rim is appeared as a major fault for calde
basin subsidence, which the latest displacement can be expected for 400 m in maximum. The inner fracture is the deepest structi
in the caldera ("600 m), which is characterized as poorly deposited subcircular valleys surrounding the central rise of the calder:

The distinctive transparent layer is named A3 in our interpretation. We assume that because of its wide distribution (most
areas in Kikai except the central rise) and voluminosity (40~ cubic km), A3 is the submarine counterpart of the climactic Koya-
Takeshima PDC. The morphology of A3 is highly constrained by its bottom uncomformitive terrain therefore A3 is possibly
some kind of flow deposits at least. It shows the maximum thickness at the southwestern caldera rim ("150 m) while it quickly
loses its transparency and turned into chaotic facies at the caldera outskirts. The chaotic counterpart extends every direction frc
Kikai caldera with the constant thickness of about 100 m. Absence of A3 equivalent facies at the central peaks of the calder
supposes the area was a topographical high at the A3 outbreak.

gooob:0bodoo,bbboo,obbb,000b,0000oo
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Geochemical variation of backarc basin basalts and magma genesis in the Shikoku Basi
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New GANSEKI: Major System Revision and Improved Usability
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Development of observation method for seafloor hydrothermal flow based on acoustic im
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We have been developing a method of observation for seafloor hydrothermal flow. The system is based on acoustic video car
era 'DIDON'. DIDSON (Dual-Frequency IDentification SONar) is acoustic lens-based sonar. It has sufficiently high resolution
and rapid refresh rate that it can substitute for optical system in turbid or dark water where optical systems fail.

DIDSON equipped on the submersible Shinkai6500 could capture sliced images of the seafloor hydrothermal flows at the
Rodriguez segment of the Central Indian ridge, in YK09-13 Leg.1 cruise. We could identify shadings inside the acoustic movie
images of the hydrothermal flows. Silhouettes of the hydrothermal flows varied from second to second, and the shadings insic
them also varied. These variations were thought to be corresponded to internal structures and flows of the plumes. These are ot
a few acoustic video images of the hydrothermal plumes. Results from this observation show that DIDSON has a potential o
equipment for hydrothermal flow observation.

We performed a tank experiment so that we will have acoustic images of water flow under the control of flow rate. The pur-
poses of the tank experiment were to delineate water flow images in the tank and to get clue to estimate the volume of the wat
flow.

Water was heated in the hot tub and pumped to the water tank through the silicon tube. We observed water flows dischargin
from the tip of the tube with DIDSON. Flow rate had been controlled and temperatures of the discharging water and backgrounc
water had been measured. The proposed method to observe and measure hydrothermal flow is the one to utilize a sheet-Ii
acoustic beam. Scanning with concentrated acoustic beam gives distances to the edges of the hydrothermal flows. And then, t
shapes of the flows can be identified even in low and zero visibility conditions.

Preliminary result of the tank experiment showed that 3D images of water flows in the tank could be reconstructed with the
proposed method. We have been trying to estimate the volumes of water flows based on the reconstructed images, on the assu
tion that the water flows were in a constant state of movement.

We will report the overview of the tank experiment and proposed observation method in this presentation.

gogob:0bodog,bbbooooon
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The three-dimensional conductivity structure beneath the Philippine Sea and the wester
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The electrical conductivity of the upper mantle beneath the Philippine Sea and the western edge of the Pacific Ocean wa
imaged in three-dimension (3-D) for the first time from marine magnetotelluric (MT) data.

We performed 3-D inversion analysis for the MT responses at 25 sites, which were obtained by a previous study (Baba et al
2010) as a part of the Stagnant Slab Project (Shiobara et al., 2009). 21 sites of all sites were located on the Philippine Sea pla
while 4 sites were on the Pacific plate. The inversion scheme that we applied in this study was newly developed for this study tc
treat the effect for both regional large-scale and local small-scale topographic changes on MT responses (Tata et al., 2012; Ba
et al., submitted) because the bathymetry and land/ocean distribution are known to significantly affect seafloor MT response
because of high contrast in the conductivity between seawater and crustal rocks..

The area imaged in this study is more than 3,000 x 3,000 square kilometers. The resolution of the electrical conductivity
structure is at least 500 km x 500 km. This is small enough to discuss differences or similarities among basins in the Philippine
Sea plate. And also we can discuss differences/similarities between the Philippine Sea mantle and the Pacific mantle from tt
electrical conductivity structure.

The best electrical conductivity model shows four features. (1) The conductivity of the Philippine Sea mantle is higher than
that of Pacific mantle for the depths shallower than 200 km, and become almost equal to that of Pacific mantle in deeper part:
suggesting thinner young Philippine Sea Plate and thicker old Pacific Plate. (2) A conductive anomaly is located below 125 krr
depth beneath the Sikoku and Parece-Vera Basins. (3) A resistive anomaly is located at shallower than 40 km depth benea
the Daito and Oki Daito ridges. It might reflect complex tectonic history such as paleo Daito Ridge island arc-trench system
(Tokuyama, 1995). (4) A resistive anomaly is located at shallower than 240 km at the northern part of the Shikoku Basin, which
indicates the subducted Pacific Plate.

The next step will combine our result with other parameters such as seismic velocity structures in order to understand ai
evolution of the Philippine Sea plate in detail.

ooooD:300000o00oo,00o0ooo,0oMTO,0000000O
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Origin of the petit-spot melt suggested from electrical conductivity structure
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Seafloor mapping of the 1998 Papua New Guinea earthquake and tsunami source area
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Gamma-ray fluctuation observed on deep seafloor off Hatsushima Island in Sagami Ba

after the 2011 Tohoku Earthquake
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Long-term gamma-ray observation with Nal(Tl) detector attached to the cabled observatory on deep seafloor at a depth of 117
m off Hatsushima Island in Sagami Bay has been carried out since 2000. It has multi-channel (256 ch) pulse height analyzer ar
energy spectra of gamma-ray can be obtained.

Temporal fluctuation of net area of each peak in the energy spectra, which corresponds to radiation dose rate, of Bi-214 (L
series), K-40 and TI-208 (Th series) between January 2010 and December 2012 was studied this time. Although each peak shi
to lower channel as time passes because of the aging of the equipment, in order to prevent discontinuity, ROI (Range of Interes
for each peak was set constant and spectra were averaged for one day. Because of the trouble at the shore station causec
typhoon, the observation stopped from 21st September to 5th October in 2011.

Just after the off the Pacific coast of Tohoku Earthquake on March 11th in 2011, sudden increase of radiation does rate c
Bi-214 occurred. It continued to increase until April in 2011. It began to decrease gradually in January until June in 2012. On the
other hand, the fluctuations of those of TI-208 and K-40 are not so significant except sudden decrease in February in 2012 whic
is probably caused by the work of ROV (Remotely Operated Vehicle) on seafloor near the observatory. The temporal fluctuatio
of Bi-214 might reflect crustal deformation, however, because of poor resolution in energy spectra, the Bi-214 peak might contair
the dose rate of Cs-137 associated with atomic power plant accident to some extent. More detailed analysis would be necessa

ooooo0:000000,00000000D0,2011000000000D20O

Keywords: Gamma-ray observation, deep seafloor off Hatsushima Island in Sagami Bay, Off the Pacific Coast of Tohoku Earth
quake in 2011
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Bouguer gravity anomaly of Japan’s adjacent seas
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Nd and Hf isotopic compositions of the Oman ophiolite extrusive rocks
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