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We introduce a receiver function which is appropriate for ocean bottom seismograms to image the seismic structures belo
the stations. It is an application of the receiver function proposed by Takenaka and Murakoshi (2010, AGU) for deep borehole
records, which is an extension of "S-wavevector receiver function” (SWV-RF), originally introduced for ground surface records
by Reading et al. (2003, GRL). Standard receiver function obtained by deconvolving a horizontal record with the vertical record
of a teleseismic P wave and its coda, includes the contribution of the sea surface (free surface). The sea surface reflection pha:
mask the original signals from the subsurface interfaces. The free surface contribution is contained much larger in the down-goin
components of the seismic wavefields than the up-going ones. The SWV-RF uses only the up-going components, which is de
fined as the deconvolution of the up-going S-wave component with the up-going P-wave one. In this study we propose a metho
for extracting up-going P and S waves from the observed seismograms at the ocean bottom stations to calculate the SWV-RI
for borehole and ocean bottom stations based on the structure models from the top to the receiver level. If we have a structu
model below the receiver level, we can also calculate the SWV- RFs at any levels (virtual receivers) below the ocean floor. In the
presentation we apply this method to synthetic waveform data for a 3D trench-junction model to illustrate the effectiveness of
the SWV- RF.
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Extremely high crustal production rate of the Izu-Ogasawara-Mariana intra-oceanic arc
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The crustal structures across the Izu-Ogasawara-Mariana arc, obtained by Japan Agency for Earth-Marine Science and Tec

nology (JAMSTEC), provides an estimate of the average crustal production rate since 50 Ma. It has been well established th:
continental crusts have been created as the middle crust of the Izu-Ogasawara-Mariana arc with P-wave velocity of 6.0-6.5 km
(Suyehiro et al., 1996; Takahashi et al., 2007); however, the production rate‘of ¢aistinent’ has been still unknown yet.
The crustal volume can be calculated by crustal structures obtained by seismic surveys, however, a part of the crustal materic
are transformed into mantle through differentiation of crustal materials (Takahashi et al., 2007). Based on a model of Tatsumi e
al. (2008), we estimated volumes of transformed crustal materials and calculated the total volumes of arc materials. As show
by distribution of high velocity lower crust beneath the eastern half of the Shikoku Basin, the arc volcanisms also occurred on
oceanic crusts produced by backarc opening in the past and the crust has been overprinted by the arc activities after stop of t
backarc opening. We, therefore, identified the eastern end of the original oceanic crust using magnetic lineation pattern (Okin
et al., 1994) and removed volumes of the oceanic crust from total ones of arc crustal materials. It is then suggested that the tot
volume of crustal materials across the Izu-Ogasawara-Mariana arc is over 16,000 cubic kilometers per one kilometer. The totz
volume is higher in the northern l1zu-Ogasawara arc and smaller in the southern part. We assumed the volumes of the Kyusy
Paleo Ridge as the remnant arc, and found that the crustal production rate of the oceanic arc is unexpected high value. In th
presentation, we introduce crustal image across the arc and the detailed scenario derived the result.

ggoob:oboog,bbbob,00obb,0gogoo,buoga
Keywords: oceanic crust, crustal structure, arc growth, OBS, seismic survey
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Tectonic reconstruction of initial stage of Philippine Sea Plate formation
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Recent research in the 1zu-Bonin-Mariana (IBM) forearc revealed volcanic section representing earliest record of IBM arc
magmatism (e.g., Ishizuka et al., 2006; Reagan et al., 2010). The obtained stratigraphy combined with petrological, geochemic
and geochronological study led us to propose a model for subduction initiation along this arc (Ishizuka et al., 2006). This mode
assumes spontaneous subduction of old and cold, thus, with higher density plate begins to sink beneath younger and hotter pl:
with lower density (Stern, 2004). This model for subduction initiation, however, has not been tested from a tectonic point of view.
To do this, it is necessary to reconstruct tectonic environment at c. 50 Ma and before of Philippine Sea region.

R/V Yokosuka YK10-14 cruise investigated Palau Basin and southern part of West Philippine Basin (WPB) to obtain crucial
geological and geophysical data for reconstruction of one of the oldest parts of the Philippine Sea Plate.

Bathymetric and geomagnetic survey in the Palau Basin and southern WPB revealed: 1) Topographic fabric associated wit
the seafloor spreading can be recognized in the southern WPB. The strike of the topographic fabric in the northern part near tt
Central Basin Fault is close to E-W, whereas that of the southernmost part is nearly NW-SE, which suggests that the spreadir
direction of WPB changed clockwise with time. 2) The topographic fabric and magnetic lineations near N-S strike can be recog-
nized in the Palau Basin, suggesting seafloor spreading of E-W direction. This fabric in the Palau Basin curves eastward in th
vicinity of the Mindanao Fracture Zone (MFZ). 3) A trough of unknown origin runs WNW-ESE rfiddy B30°E. 4) Southern
and eastern part of the Palau Basin is occupied by numerous seamounts.

Main targets of dredge sampling were: 1) oceanic crust of the oldest part of WPB. 2) oceanic crust of Palau Basin expose
along the fracture zones. 3) volcanic structure within the Palau Basin. 4) basement of Southern Kyushu-Palau Ridge (KPR) whic
corresponds to the eastern margin of the Palau Basin.

Sampling of the Palau Basin crust along the MFZ, which separates the Palau Basin from WPB, was conducted in 2 region:s
One is at ¢. 13CE, where seafloor in the Palau Basin is relatively deep (generally deeper than 6000m) and shows series of
abyssal hills trending N-S to NE-SW. The other region, east of the first one, has much shallower basin floor of 4500 - 4000 m
deep. Dredge hauls in these region successfully recovered pillow lava blocks of mainly aphyric basalt with remaining fresh glas:
rind and olivine-rich dolerite. Sampling of crustal materials in the Palau Basin was also conducted at WNW-ESE trending trough
in the middle part of the Basin neafl8, and recovered olivine basalt with some fresh glass.

Southern part of the Palau Basin is characterized by abundant NE-SW-trending ridges crosscutting N-S-trending abyssal hill:
Clinopyroxene-olivine basalts were mainly recovered from these ridges. They are distinct in petrography from basalts from the
Palau Basin along the MFZ, but similar to those from n€.5

The oldest part of ocean crust of WPB was sampled at the NW-SE-trending scarp28'8l.&illow lava blocks of aphyric
basalt were recovered. These samples will provide first reliable age constraint in the southern WPB which can be linked witt
magnetic anomaly data obtained during this cruise.

In southernmost part of the KPR, eastern escarpment of a ridge between main KPR crest and the Palau Trench was dredg
to recover basement of the KPR. This dredge recovered the metamorphic rocks including amphibolites, amphibole schist an
siliceous schist, which implies occurrence of non-oceanic crust.

Preliminary geochemical data indicate that basalts from the Palau Basin and the WPB have characteristics of MORB-like
backarc basin basalt. Details of geochemical data'&Ad > Ar ages will be reported in this presentation.

Keywords: Palau Basin, subduction initiation, West Philippine Basin, tectonic reconstruction, ArAr age, magnetic anomaly
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Landslide-related decoupled anomalies of heat flow and pore water chemistry: Nanka
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The Kairei Hydrothermal Field (KHF) is located at the southern end of the Central Indian Ridge (CIR), near the Rodriguez
ridge triple junction. The KHF was discovered by ROV Kaiko in 2000, based on the preceding report of hydrothermal plume
anomaly detected in Hakuho-maru KH-93-3 cruise in 1993 . The fluids venting from the KHFare characterized by its high con-
centration of hydrogen, and a hydrogen-based hyperthermophilic subsurface lithoautotrophic microbial ecosystem was confirme
by Takai et al. [2004]. The hydrothermal vent lies on basaltic lava area on the shoulder of ridge axial wall, on the other hand,
gabbro and ultramafic rocks are discovered around the KHF [e.g., Kumagai et al., 2008; Nakamura et al., 2009]. The recer
submersible dive discovered a group of dead chimneys on the hill north of the KHF, where peridotite is widely exposed. Previou:s
studies on other hydrogen-rich hydrothermal systems inferred that they may be related to the serpentinization of lower crus
and/or mantle rocks and be controlled by detachment faulting, however the integrated study based on detailed field observatiol
have not been done. The microbiological production and its impact on deep-sea ecosystem of hydrogen-rice hydrothermal plum
are unknown. The objectives of KH-10-6 cruise (23 Nov. 2010 - 13 Dec. 2010) are, 1) to verify the hypothesis that hydrogen-rich
KHF is controlled by the ambient crustal structure and the chemical composition of lithosphere, 2) to estimate the chemical anc
microbiological fluxes from KHF to seawater through hydrothermal plumes, and 3) to quest an unknown hydrothermal field on
the rise, tentatively called Yokoniwa Rise, north of the KHF. During 21 days operation, we conducted one successful AUV dive,
22 dredge hauls, 10 CTD tow-yo surveys, 3 CTD vertical casts, 4 VMPS and 1 MTD plankton net. Total 800 miles of surface
geophysical mapping was also done and a 80 miles of deep-tow magnetic profile was obtained. The preliminary results are, :
A r2D4 #68 dive was done successfully above the Yokoniwa Rise north of the KHF, where the dead chimneys on ultramafic
exposure were discovered in 2009. High-resolution side scan image and interferometric bathymetry was obtained with data c
chemical and physical sensors. The attached magnetometer could detect the positive anomaly on the dead chimney area.
Surface geophysical mapping revealed the detailed feature of CIR-4 segment, where no previous data existed. The result w
improve our understanding of spreading history and structural segmentation of the CIR, and will provide a key to consider the
tectonic setting of the EHF. 3) Total 80 mile of deep-tow magnetic profile was obtained across CIR-1 segment. The detailec
spreading history since 2 Ma was revealed, that will constrain the evolution of detachment faults around the KHF. 4) A humber
of lower crust / mantle materials were collected around the KHF. Focused dredge hauls on the Yokoniwa Rise will lead us &
reliable model of Yokoniwa formation. 5) Systematic sampling of mid-ocean ridge basalts with fresh glass along the ridge axis
will provide a good opportunity to study the mantle heterogeneity beneath the southern CIR. 6) Total ten CTD tow-yo surveys
and three vertical casts could reveal the spread of hydrothermal plumes and their chemical and physical properties around tl
Kairei and Edmond Hydrothermal Fields. The anomalies of pH, turbidity, alkalinity, Mn, CO2 and DO were detected around the
KHF. Very high concentration of hydrogen was also confirmed. 7) Newly developed pH sensor and turbidity meter were attachec
to the wire during most of dredge hauls and plankton net operations. Distinct turbidity anomalies were detected at some sites, th
could prove the effectiveness of 'dredge-attached’ sensors. 8) Approximately double-dense microbial cell density was detecte
within the hydrothermal plume above the KHF. The detailed distribution will provide a new insight into microbiological flux
through the plume.

Keywords: hydrothermalism, Central Indian Ridge, tectonics, petrology, hydrothermal plume
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MORB and mantle peridotite along southern Central Indian Ridge: Preliminary results of

dredge during KH-10-6 cruise
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Two active hydrothermal systems, Kairei and Edmond, are found along the Central Indian Ridge (CIR) with intermediate
spreading rate (" 48 mml/year). These hydrothermal system show distinct geochemical signature in their vent fluids. The forme
Kairei Hydrothermal field (KHF), is characterized by hydrogen-rich hydrothermal activity (Gamo et al., 2001, EPSL), and it is
located at the first segment of CIR. The latter, on the other hand, Edmond Hydrothermal field, show normal or lower hydroger
concentrations (Gallant & Von Damm, 2006, G3), and it is located at the 3rd segment of the CIR.

Recent investigations revealed that the origin of high hydrogen concentrations of the KHF is related to the serpentinization o
olivine-bearing mafic to ultramafic rocks, which are exposed around the KHF (Kumagai et al., 2008, Geofluids; Nakamura et al..
2009, EPSL). However, these rocks are collected only from eastern side of the KHF, and detail distributions of olivine-bearing
mafic to ultramafic rocks around the KHF was still uncertain.

In KH-10-6 cruise, we performed 10 dredge operations around the KHF in order to reveal the geology of the north of the KHF.
Further 12 dredge operations are performed from 1st to 4th segments of CIR. Descriptions of recovered samples during KH-10-
cruise are as follows.

Yokoniwa-rise, north of the KHF

KH-10-6DRO01: ol-phyric basalt with glassy surface; dolerite; gabbro; serpentinized peridotite

KH-10-6DRO02: aphyric to sparsely pl-phyric basalt with glass rim

KH-10-6DRO03: slightly to highly pl (-ol) phyric basalt. Large pl-phenocryst (up to 2cm in size)

KH-10-6DRO04: aphyric to sparsely pl-phyric basalt

KH-10-6DRO05: sparsely pl-phyric basalt with glass rim. Large pl-phenocryst (up to 2cm in size)

KH-10-6DRO06: aphyric to pl-phyric basalt with glass rim in places

KH-10-6DRO08: highly altered dolerite and breccia (green schist facies metamorphism)

KH-10-6DRO09: fine- to coarse-grained altered gabbro with dolerite; altered oxide gabbro; serpentinite

KH-10-6DR10: ol-pl phyric basalt with glassy rim; gabbro; amphibolite; serpentinized peridotite

KH-10-6DR11: serpentinized peridotite with deformation (foliation)

KH-10-6DR12: ol-phyric basalt (ol phenocryst up to 2 mm in size); weathered massive sulfide with goethite rim; serpentinized
(and weathered) peridotite

CIR-1, ridge axis and off-ridge

KH-10-6DRO07: basaltic glass; aphyric basalt

KH-10-6DR20: serpentinized peridotite with serpentine vein

KH-10-6DR21: aphyric basalt with glassy rim; serpentinized peridotite; gabbro
KH-10-6DR22: Mn-coated serpentinite, aphyric basalt, and mud stone

CIR-2

KH-10-6DR17: altered basalt with chlorite vein; altered dolerite

KH-10-6DR18: basalt glass; pl-phyric basalt with glassy rim

KH-10-6DR19: serpentinized peridotite with serpentine vein; gabbro; pyroxenite



CIR-3
KH-10-6DR15: very fresh aphyric basalt with glass rind with pillow lava texture
KH-10-6DR16: very fresh aphyric basalt with glass rind

CIR-4
KH-10-6DR13: pl-phyric basalt with glass rind (pl phenocryst up to 5 mm in size); basaltic glass
KH-10-6DR14: sparsely ol-phyric basalt with glass rim

These observations clarify inter-segment scale petrological differences along southern CIR as well as geological feature
around the KHF. We present here the petrological preliminary features (petrography, petrology, mineralogy, and microstructures
observed in mafic to ultramafic rocks obtained from the north of KHF and the 1st to 4th segments of CIR.

gooob:0bbobddooobo, bbb, oo ooboo
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Observation of mid-oceanic ridge floor using acoustic video camera
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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.

Institute of Industrial Science, University of Tokyo (1IS ) has understood DIDSON's superior performance and tried to find new
method for utilization of it. The observation systems that 1IS has ever developed based on DIDSON are waterside surveillanc
system, automatic measurement system for fish length, automatic system for fish counting, diagnosis system for deterioratic
of underwater structure and so on. A next challenge is to develop an observation method based on DIDSON for hydrotherme
discharging from seafloor vent. We expected DIDSON to reveal whole image of hydrothermal plume as well as detail inside the
plume.

We had a chance to participate the cruise YK09-13 (JAMSTEC Shinkai6500 / RV Yokosuka) to Rodriguez segment of Central
Indian Ridge, where hydrothermal plume signatures were previously perceived. Several experimental trials based on DIDSON i
tank and sea had been done in order to confirm whether flows in water can be detected by acoustical method. These trials show
that DIDSON could detect flow of water even if there was no clear thermal difference between the flow and its surrounding. Ob-
servation system based on DIDSON was prepared and equipped on the top of Shinkai6500 in order to get acoustic video imag
of hydrothermal plumes. In YK09-13 Leg.1 cruise, seven dives of Shinkai6500 were conducted. The acoustic video images o
the hydrothermal plumes had been captured in three of seven dives.

Low-quality wire connection between DIDSON and Shinkai6500 limited on data transmission. Only low frequency mode was
available, and average frame rate was lower than 1 frame per second. Acoustic image data captured by DIDSON in YK09-1.
indicate capability of tool for seafloor observation, even though the data was low-quality and low-quantity ones.

Contrasting density inside the acoustic image of the hydrothermal flow could be distinguished. DIDSON showed its possibility
of observation tool that can delineate spatial and temporal change of internal structure of the hydrothermal flows. Mosaic acousti
images showed bottom features of ridge axis. This indicates that DIDSON has a possibility of bottom observation tool, especially
on the occasions of turbid or dark water.

00000:00000000,000000,000000
Keywords: acoustic video camera, seafloor hydrothermal flow, seafloor terrain observation
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Geological setting and hydrothermal system at southern Mariana Trough: approach fror

high-resolution bathymetric survey
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To investigate the complex seabed morphology created by volcanic and tectonic processes and hydrothermal venting, nee
bottom high-resolution bathymetric mapping of deep-water environment started at fast and slow spreading ridges during the la:
twenty years. As more recent technological and scientific advance, detailed feature and distribution of vent, fissure, fault, an
lava morphology etc. have been well understood. In general, a localized hydrothermal system is mainly organized by interactio
between tectonic and volcanic control. The occurrence and/or existence of fault, fissure, and fracture play an important role &
formation of hydrothermal conduit (e.g. Humphris et al., 2002; Glickson et al., 2007; Ondreas et al., 2009).

In the study area, southern Mariana Trough, near 12 57'N, 143 37’E, have several hydrothermal systems. Three hydrotherm
sites (Snail, Archaean, Pika) are located just on the active backarc spreading axis, the eastern foot of the axial high, and the t
of an off-axis seamount about 5 km from the axis, respectively (Ishibashi et al., 2004; Kakegawa et al., 2004, 2008; Urabe et al.
2004), and these are aligned roughly perpendicular to the spreading axis. According to observation of the hydrothermal fluid, th
system of on-axis site (Snail) is ephemeral, on the other hand, the two off-axis sites (Archaean and Pika) seem to have longevi
of life (Urabe et al., 2004). The topography of sulfide mound, lava morphology, occurrence of fault and fissure, and chemistry
of volcanic rock and sulfide deposit at each site has unique characteristic respectively, despite these sites are closely locate
Thus, we will discuss that "what is necessary to maintain or develop these system?”. The high-resolution bathymetric data fo
the examination was collected by AUV (autonomous underwater vehicle) URASHIMA in 2009 during the YK09-08 cruise.
Keywords: hydrothermal system, geological setting, Southern Mariana Trough, high-resolution bathymetric survey, lava mor-
phology, sulfide mound
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U-Th radioactive disequilibrium dating of hydrothermal sulfide minerals
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Marine DC resistivity survey at deep-sea mine in the Izu-Bonin arc, Japan
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Seafloor spreading history in the Natal Valley and Mozambique Ridge deduced from vec:

tor magnetic anomalies
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Preliminary report of the R/V Hakuho-Maru KH-10-7 cruise, Southern Ocean
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The Antarctic Ocean is a key area to understand global environmental changes. Role of Antarctic Ocean is considered to k
very important in the Earth system, but data coverage is still poor and further observations are required. The research cruis
KH-10-7 by the R/V Hakuho-Maru of Japan Agency for Marine-Earth Science and Technology was conducted in the Indian
Sector of the Antarctic Ocean from 17 December, 2010, to 17 January, 2011. The main objectives of the cruise are as follows.

1) Antarctic Cryosphere evolution based on marine geological observations in Conrad Rise and off Lutzow-Holm Bay: Site
survey for new drilling proposal.

2) Studies on tectonic history of the Conrad Rise.

3) Quantitative estimation of cyclonic gyre and Antarctic Bottom Water transport in the Australia-Antarctic Basin.

4) Changes of ecosystem due to global warming and/or acidification in the Southern Ocean and following responses of bio
genic trace gases in surface seawater.

The R/V Hakuho-Maru left Port Louis, Mauritius, on 17 December, 2010, and arrived at Fremantle, Australia, on 17 January,
2011, after multi disciplinary observations in the Southern Ocean. CTDs, water samplings, sediments sampling, rock samplin
and multi channel seismic observations as well as underway observations were carried out during the cruise to attain these o
jectives. We will present the outline of KH-10-7 cruise and the topics concerning tectonic history of the Conrad Rise briefly.
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