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The structure of the Kikai submarine caldera in the southern off Kyushu, Japan

IKEGAMI, Fumihiko!*, KIYOKAWA, Shoichi!, OIWANE, hisashi, NAKAMURA, Yasuyuki®*, KAMEO, Katsurd, UESHIBA,
Takuyd, MINOWA, Yuto!

IKyushu University?National Institute of Polar ResearcdAMSTEC,*Atmosphere and Ocean Research Institute, University
of Tokyo

1. Introduction

Kikai Caldera (Matsumoto, 1943) is a mostly submerged caldera complex located in the southern Japan 40 km off Kyusht
Island. Two islands, i.e. Satsuma lwo-jima and Takeshima, are the only parts above the sea level while numerous submarir
peaks are scattered on and below the sea level.

Kikai Caldera is believed to be the source of Akahoya tephra (Machida and Arai, 1978). The date of the eruption was de-
termined as 7300 cal. BP (Fukusawa, 1995), and that is the most recent VEI-7 class eruption in the eastern margin of Asie
Intense earthquakes (Naruo and Kobayashi, 2002) and tsunami (Geshi, 2009) are presumed to have taken place at the climax
the eruption. There are two other series of giant eruption deposits that are considered to have originated from the Kikai Calder
complex and this indicates that it has been serving as an eruptive center for the past 150,000 years at least.

2. Methods

We conducted a number of seismic reflection observations in two survey cruises (KT-10-18 and KT-11-11) in 2010 and 2011
using a research ship Tansei-maru of JAMSTEC. The sound source was a 150 cubic inches G-I gun with 10 seconds of sh
interval, and a 48-channled streamer cable was used for acquisition. Totally 25 profiles were obtained.

3. Interpretations of the results

First, the entire caldera has an asymmetrical structure with its floor aslant. While a clear, steep normal fault is observed in th
west of the southern caldera perimeter, the entire northern part and some parts of the eastern perimeters are collapsed into blo
like slumps.

Second, the central mountainous area seems to mostly consist of pre-caldera body not likely to have been formed by pos
Akahoya volcano. It is collapsed northeastward and its deposits are buried by several thick facies of possibly including Akahoyz
Eruption.

Third, another caldera that has not been hitherto recognized has been discovered. There is a 10 km wide sharp plunge of aco!
tic basements below the thick deposits in the southeastern end of the Kikai Caldera. Its location matches the circular negativ
Bouger anomalies (Onodera et al., 2010). The caldera should be formed before Akahoya Eruption because its rim where overla
present Kikai Caldera perimeter is missing.
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The geochemical characteristics of basaltic and acidic volcanics around the Myojin de
pression in the lzu arc

HARAGUCHI, Satord*, Shiki Machidd, Yasuhiro Katd
LAtmosphere and Ocean Research Instittiéaseda University School of Engineering Unibersity of Tokyo

Around the Myojin Depression, westside of the Myojin-sho caldera in the Izu arc, seamounts are distributed and hydrother-
mal activity and deposition are found from the Baiyonneise Caldera, one of seamounts at the northern side. Some knoll chair
distribute in the eastside of the Myojin Depression, and connect between these knolls. This circulator distribution of seamount
and connected knoll chains considered to the dykes are similar to the geographical features of the Kuroko Depositions in th
Hokuroku Region, Northwest Japan (Tanahashi et al., 2008). Hydrothermal activities are also found from the other rifts (Urabe
and Kusakabe 1990). Based on these observations, the cruise KT09-12 Bafg¥i-Mary Ocean Research Institute (ORI),
University of Tokyo, investigated in the Myojin Rift. During the cruise, basaltic to dacitic volcanic rocks and some acidic plu-
tonic rocks were recovered by dredge system. Herein, we present petrographical and chemical analyses of these rock samp
with sample dredged by the cruise MW9507 by RVMDANA WAVE , and consider the association with hydrothermal activities
and depositions.

Dredges during the cruise KT09-12 were obtained at the Daini-Beiyonneise Knoll at the northern side, Daisan-Beiyonneise
Knoll at the southern side, and thagonborn Hill small knoll chains, at the southeastern side of the depression. Many volcanic
rocks are basalt, and recovered mainly from Bragonborn Hill Andesite and dacite was recovered from the Daini- and the
Daini-Bayonneise Knoll. Tonalites were recovered from the Daisan-Bayonneise Knoll.

Volcanic rocks from the rift zone including the Myojin Rift show across-arc geochemical zonation, depleted in the volcanic
front (VF) side and enriched in the reararc (RA) side. The Dragonborn Hill is distributed near the VF, and depleted geochemica
characteristics similar to the volcanics from the volcanic front. On the other hand, the Dragonborn Hill basalts show more thar
6 wt% and 0.88 wt% of MgO and TiDand less than 50 wt% of SiOThe range of volcanics from each dredge sites show
narrow variation, less than 1 wt% of SiOOther basalts from the Myojin Rift also show the same geochemical characteristics.
These characteristics are different from the volcanics from the VF, e.g. that of Sumisu caldera shows more then 50 wt% of SiO
and fractional geochemical trends. Tamura et al. (2009) divided the Quaternary rhyolites of the Izu arc into three types based o
geochemical and associated crustal characteristics. The R1 rhyolite and shows depleted in high fluid strength elements (HFS
and rare earth elements (REE). The R2 and R3 rhyolites show enriched in HFSE and REE. They considered that the geochemic
differences between the three types of rhyolites are closely related to volcano type and crustal structure, and described that the
rhyolites were produced from the melting of intermediate arc crusts heating by dikes from the basaltic volcanoes. However, the
composition of the basalts from the Dragonborn Hill shows different geochemical characteristics from the VF basalts. Therefore
the magma genesis of these basalts is independent, not directly from the VF volcano by intrusion.

The acidic rocks also show across-arc geochemical variation similar to basalts. Rhyolites recovered near the Myojin Depressio
show similar geochemical characteristics to R2 by Tamura et al. (2009), and those from the RA side show similar characteristic
to R3. We conclude this across-arc variation of rhyolite composition is associated with that of intermediate middle crust and
ultimately mantle ones. The mantle under recent Izu arc is considered to show depleted at VF side and enriched at RA sid
(Haraguchi et al. 2011; Ishizuka et al. 2011).

Keywords: Intra-arc rift zone, Magma genesis, Acidic Volcanism, Hydrothermal activity
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Igneous rocks about North Myojin back-arc rift zone -mainly acid plutonic rocks-
SHITAHAKU, Ryuichi**, Youhei Katayam? Izumi Sakamotb, Satoshi Okamura Junki Sumizawa
ITokai University,2Hokkaido University of EducatiorfGraduate of Tokai University

On the volcanic front of the 1zu-Bonin Arc, Kuroko type hydrothermal deposit such as Myojin knoll caldera, Myojin-sho
caldera, Suiyo seamount, Mokuyo seamount are distributed. In back-arc area, it is only the Hakurei hydrothermal deposit of thi
Bayonnaise knoll. It is known that the large-scale Kuroko deposit exists a lot in back-arc area in the Northeastern Japan Arc. Sc
it would be submarine geological survey has carried out in the Northern Myojin back-arc rift zone and, Bayonnaise area from
2009 to 2011 by research ship "Boseimaru ”.

In the Bayonnaise knoll (31 degrees 58 minutes N; 139 degrees 45minutes E), hydrothermal deposit, dacite, felsic pumice ar
carbonate rocks, are sampled.

In the north side of the third-Bayonnaise knoll which located to Bayonnaise knoll for southwestward about 20km, basalt,
felsic pumice and acid plutonic rocks(longer axis about 40cm) were sampled from the elliptical basin (East-West about 1.7km
north-south about 1km). This is the first report the acid plutonic rocks were picked in back-arc area.

1) Rhyolitic and basaltic volcanic activities with bimodal volcanic activity in this area, were recognized.

2) Acid plutonic rocks are the low K series tonalite which was compared with the middle crust of the Northern Izu-Bonin Arc.
Acid plutonic rocks would be distributed middle crust in the back-arc area.

Keywords: Bayonnaise knoll, back-arc, acid plutonic rocks, North Myojin back-arc rift zone, tonalite, middle crust
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Geological and petrological studies in the southern Mariana margin, —R/V Thomas G.Tho
TN273 Cruise quick report—

ISHII, Teruakit*, Fernando MARTINEZ, Katherine A. KELLEY?, Robert J. STERN Yasuhiko OHARA, TN273 Cruise on
board 19 scientists

!Fukada Geological Institutélniversity of Hawaii,> University of Rhode Island,University of Texas at DallasHydrographic
and Oceanographic Department of Jagainiversity of Washington, Seattle, etc

TN273 aboard R/V Thomas G. Thompson (about 3000 ton, 80 m long; operated by the University of Washington, Seattle)
was a 32-day cruise from 22 (Thu.) Dec. 2011 ? 22 (Sun.) Jan. 2012, departing and returning to Guam (Apra Harbor). Fernand
Martinez and Katherine A. Kelley served as co-chief scientists aboard Thompson. The project was titled: The Southeast Marian
Forearc Rifts and Southernmost Mariana Trough Spreading Center: New Insights into the Tectonics and Magmatism of Intrao
ceanic Arcs. In this area of the southern Mariana margin, magmatically robust back-arc spreading transitions to rifting of the
margin with broadly distributed volcanic and tectonic activity. This allows an investigation of supra-subduction zone magmatism
and tectonic deformation with varying distance from the trench and subducting slab.

Research areas: (A) the southern end of the Mariana spreading center, the Malano-Gadao ridge, (B) the southeastern Maric
forearc rifts (SEMFR) zone including the Fina Nagu Volcanic Chain to the southeast of the backarc ridge, and (C) the Shinkai
Seep Field (SSF) discovered in 2010 by the Shinkai 6500 at the dive site #6K1234 (observer T. Ishii) in the southern Mariang
trench inner wall, about 5625 m deep, located about 80 km northeast of the Challenger Deep (see Ohara et al, 2012).

Survey methods: (a) deep-towed sidescan sonar mapping with the 30 kHz IMI-30 sonar, (b) wax core for collecting fresh
glasses from Malanao-Gadao neovolcanic zone, (c) chain bag dredge for collecting igneous rocks, (d) underway bathymetr
mapping by the multibeam Simrad EM302, underway gravity measurements, towed magnetometer measurements, (e) Mini
ture Autonomous Plume Recorders (MAPRSs) for measuring pressure, temperature, optical backscatter in the water column ar
oxidation-reduction potential (Eh), to search for hydrothermal signatures.

Research results: (a) All areas were successfully mapped with the deep-towed sidescan sonar (b) wax coring was operated &
sites, which were selected using sidescan sonar maps, with recovery of fresh glasses from the Malano-Gadao neovolcanic zol
(c) chain bag dredge was operated at 45 sites, which were selected using sidescan sonar maps, also with recovery of ignec
samples from the SEMFR, Malano Gadao ridge, and Fina Nagu Volcanic Chain (d) underway bathymetry mapping by the multi-
beam Simrad EM302, underway gravity measurements and towed magnetometer measurements were achieved successfully,
Miniature Autonomous Plume Recorders (MAPRS) recorded some new hydrothermal plume signatures.

The R/V Thomas G. Thompson is a very capable and attractive research vessel ably supported by 20 crew members. The crul
successfully mapped and sampled the target areas which, together with scientific and technical legacy data (including low-tec
dredging and wax coring) that we have inherited from our previous investigators and onshore processing of images and geophy
ical data and laboratory studies of collected samples, will lead to a better understanding of the tectonic and magmatic activity i
this unique subduction area.

References

Y. Ohara, M. K. Reagan, K. Fujikura, H. Watanabe, K. Michibayashi, T. Ishii, R. J. Stern, |. Pujana, F. Martinez, G. Gi-
rard, J. Ribeiro, M. Brounce, N. Komori, M. Kino (2012), A serpentinite-hosted ecosystem in the Southern Mariana Forearc,
Proceedings of the National Academy of Sciences,(8)2831-2835.
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New precise topographic map of the southwestern Ryukyu area off the eastern coast «
Taiwan (new version)

MATSUMOTO, Takeshi*, NAKAMURA, Mamoru!, SHINJO, Ryuichi
LUniversity of the Ryukyus

The southwestern Ryukyu area is the key to understanding the role of the arcuate-shaped trench-arc-backarc system towal
the orogeny of Taiwan; with the viewpoint of the northwestern termination of subduction of the Philippine Sea Plate against the
Eurasian Plate and the consequent collision against Taiwan from the eastern side. In 2010 we compiled the available multibea
bathymetric survey data in this area, including the northern part of the West Philippine Basin, Ryukyu (Nanseishoto) Trench, fore:
arc basin, island-arc zone and Okinawa Trough and reported the precise topographic map at the JPGU2010 Assembly. Recen
US NOAA/NGDC site provides the multibeam bathymetric database from which the debugged multibeam data in original format
(with format ID in MB-SYSTEM) are downloadable. Then the new data from total 16 cruises (2 from R/V Marcus G. Langseth, 2
from R/V Melville, 7 from R/V Roger Revelle, 2 from R/V Kilo Moana, 3 from R/V Maurice Ewing) were added to the previous
version in order to create a new version of the topographic map in this area. An en-echelon feature of Gagua Ridge, a meanderi
deep sea channel in the central area of the Huatung Basin, underwater landslides along the western rim of the basin (off the e
coast of Taiwan) are depicted in the new map.

Keywords: Taiwan, Ryukyu Arc, Okinawa Trough, West Philippine Basin, Huatung Basin
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Development of acoustic observation method for seafloor hydrothermal flow
MOCHIZUKI, Masasht*, TAMURA, Hajimu?, Akira Asada, KINOSHITA, Masataka, TAMAKI, Kensaku?
1S, University of Tokyo,2JAMSTEC,3Grad. School of Eng., Univ. of Tokyo

In October 2009, we conducted seafloor reconnaissance using a manned deep-sea submersible Shinkai6500 in Central Ind
Ridge 18-20deg.S, where hydrothermal plume signatures were previously perceived. An acoustic video camera DIDSON wa
equipped on the top of Shinkai6500 in order to get acoustic movie images of hydrothermal plumes. The acoustic movie image
of the hydrothermal plumes had been captured in three of seven dives.

We could identify shadings inside the acoustic movie images of the hydrothermal plumes. Silhouettes of the hydrotherma
plumes varied from second to second, and the shadings inside them also varied. These variations were thought to be correspon
to internal structures and flows of the plumes. These are only a few acoustic video images of the hydrothermal plumes. Resul
from this observation show that DIDSON has a potential of 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 purpose
of the experiment was to understand relation between flow rate and acoustic image quantitatively and to develop a quantitativ
observation method for seafloor hydrothermal 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-|i
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.

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

Keywords: seafloor hydrothermal flow, acoustic video camera, DIDSON
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Magnetization structure of Hakurei Deposit using vector magnetic anomalies measure
using AUV

ISEZAKI, Nobuhird*, JUN, Matsud, KEIZOU, Sayansdi
Hnstitute of Ocean Research and Developm&@dyo International Co.Ltd

The geomagnetic anomaly measured by a scalar magnetometer,such as a proton

precession magnetometer cannot be defined its direction, then it does not satisfy the Laplace’s equation. Therefore physic
formula describing the relation between magnetic field and magnetization cannot be established.

Because the difference between results obtained from scalar data and from vector data is very significant, we must use vect
magnetic field data for magnetization analyses to get the more reliable and exact solutions.

The development program of fundamental tools for exploration of deep seabed resources started with the financial support
the Ministry of Education, Culture, Sports, Science & Technology (MEXT) in 2008 and will end in 2012. In this project, we are
developing magnetic exploration tools for seabed resources using AUV (Autonomous Underwater Vehicle) and other deep-towe
vehicles to measure not the scalar magnetic field but the vector magnetic field in order to estimate magnetization structure belo
the sea-floor exactly and precisely.

We conducted AUV magnetic survey in 2011 at the thermal area called Hakurei deposit in the Bayonnaise submarine calder
at the southern end of Izu island arc, about 400km south of Tokyo.

We analyzed the observed vector magnetic fields to get the vector magnetic anomaly fields using the method of Isezaki(1984
We inverted these vector magnetic anomaly fields to magnetization structure.

CONCLUSIONS

1.The scalar magnetic field TIA (Total Intensity Anomaly) has no physical formula describing the relation between M (Mag-
netization) and TIA because TIA does not satisfy the Laplace’s equation. Then it is impossible to estimate M from TIA.

2.Anlyses of M using TIA have been done so far under assumption TIA=PTA (Projected Total Anomay on MF (Main Geo-
magnetic Field)), however, which caused the analysis error due to eT=TIA - PTA.

3.We succeeded to measure the vector magnetic anomaly fields using AUV despite the severe magnetic noises around t
magnetometer sensors. The method of Isezaki(1984) works good to eliminate these noises.

4.We got the very precise magnetization structure in the Bayonnaise submarine caldera area at the southern end of Izu islal
arc.

We used the prism model which forms the shape of magnetized source body whose top is the sea-floor. The total numbe
od prisms is 1500 making the 3 layers (0-80m,80-160m, 160- 240m below the sea-floor, 25x20=500 prisms in 1 layer). The
4500 unknowns(3 unknowns, Mx,My,Mz in each prosm) are obtained from 12000 observed vector magnetic anomaly fields by
inversion method.

5. The tentative result shows that the 1st and 2nd layers have smaller intensity of magnetization compared to the 3rd laye
The 2nd layer has the smallest of three layers. However the Hakurei deposit area in the 2nd layer has the a little bit greate
magnetization than surrounding area which suggests that the Hakurei deposit includes some magnetic minerals.

6.We strongly recommend to carry out the magnetic survey using a three component magnetometer to get TF and TA whic
have many advantages for magnetic analyses (magnetization, upward continuation etc.) which cannot be done using scalar TI.

Keywords: vector geomagnetic anmalies, magnetization, thermal mineral deposit, AUV, block model
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Deep-sea tests of a geomagnetic field vector exploration system using AUV and deef
towed vehicle

SAYANAGI, Keizo™, ISEZAKI, Nobuhird , MATSUO, Jurt, HARADA, Makoto®?, KASAYA, Takafumi*, Kiyokazu Nishimura,
BABA, Hisatosht, Koki Kawabata

Tokai University,2OYO International Co.?Mitsui Mineral Development Engineering Co. LtdJAMSTEC,®Institute of Ge-
ology and Geoinformation, AIST

As the global demand for natural resources has increased, it has been more important to maintain a stable supply of ther
In this situation, undeveloped seabed resources like methane hydrate and sea-floor hydrothermal deposits have also focused
tention recently. Exploration techniques are, however, not good enough to estimate accurate abundance of them. From the
viewpoints, we have been developing an exploration system of the deep-sea geomagnetic field vector using AUV and deep-towe
vehicle.

The magnetic exploration system consists of two 3-axis flux-gate magnetometers, an Overhauser magnetometer, an optic
fiber gyro, a main unit (control, communication, recording), and an onboard unit. These devices except for the onboard unit ar
installed in pressure cases (depth limit: 6000m). Thus this system can measure three components and intensity of the geomagn:
field in the deep-sea.

We have tested the magnetic exploration system during four cruises so far. In 2009, the first test of the system was carried ol
in the Kumano Basin using AUV Urashima and towing vehicle Yokosuka Deep-Tow during the R/V Yokosuka YK09-09 cruise.
In this test, we sank a small magnetic target to the seafloor, and examined how the system worked. As a result, we successfu
detected magnetic anomaly of the target to confirm the expected performance of that in the sea.

In 2010, the magnetic exploration system was tested in the Bayonnaise Knoll area both using a titanium towing frame during
the R/V Bosei-maru cruise and using AUV Urashima during the R/V Yokosuka YK10-17 cruise. The Bayonnaise Knoll is a
submarine caldera with an outer rim of 2.5-3 km and a floor of 840-920 m, which is located in the Izu-Ogasawara arc. A large
hydrothermal deposit, Hakurei deposit lies in the southeast part of the caldera. In the R/V Bosei-maru cruise, we observed thre
components of magnetic anomalies at depths of 400-570 m along SE-NW and WE tracks across the caldera. In the R/V Yokosul
YK10-17 cruise, we observed three components and intensity of magnetic anomalies at altitudes of 60-100 m around the Hakur
deposit and at depth of 500 m over the caldera.

In 2011, the magnetic exploration system was tested in Suruga Bay using a titanium towing frame during the R/V Bosei-mart
cruise. In this test, an acoustic system of positioning (SSBL) and data communication was newly added to the system. We ok
served three components of magnetic anomalies at depths of 420-480 m and distances of 300-400 m behind the ship along an |
track parallel to the axis of Suruga Trough.

From these tests, we have succeeded in measuring the geomagnetic field vector and intensity using the AUV and the dee
towed vehicle, and also have obtained detailed magnetic anomaly in the Hakurei deposit area (the analysis of AUV magneti
data will be presented by Isezaki et al. in the same session). We will here present the outlines of the measurement system and 1
results of the tests in the sea. Note that this study has been supported by the Ministry of Education, Culture, Sports, Science
Technology (MEXT).

Keywords: geomagnetic vector, geophysical exploration, sea-floor hydrothermal deposits, seabed resources, development of |
struments
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Improved method of the correction for the magnetic field produced by vehicle body
HONSHO, Chié*, TAMAKI Kensakw?, URA Tamak?

LAtmosphere and Ocean Research Institute, The University of To#mmntier Research Center for Energy and Resources,
School of Engineering, The University of Tokyt nderwater Technology Research Center, Institute of Industrial Science, The
University of Tokyo

The vehicle magnetization correction (Isezaki, 1986) is the most essential but the most puzzling process in the magnetic vectc
field analysis. It often happens that a part of variation in magnetic field apparently correlates to the vehicle attitude, or that
correction coefficients and the resulting magnetic field variation significantly depend on which data set we use to calculate the
correction coefficients.

We would fail to obtain good correction coefficients when (a) there exists a time lag between the magnetic field and the vehicle
attitude data (even a 0.5 second lag can affect the result), or (b) the data set to calculate the coefficients are not enough to obt:
numerically stable solution. As for (a) we can find and correct the time lag by trial calculations with shifted data. We can also
stave off the case (b) by taking care to collect data in as variable vehicle attitudes as possible.

But even if it is neither the case, results are often far from satisfactory. It has been attributed to some viscous behavior of th
vehicle magnetization which cannot be represented in the linear observation equation. However, we rather consider that we ha
missed out the most appropriate correction coefficients and that errors are mainly caused by the assumption of the geomagne
reference field as the ambient field in the calculation of correction coefficient. We present an improved method of the correctior
and its application to deep-sea magnetic field data obtained with AUVs.

1. Correction method considering magnetic anomalies at the place of calibration

In the current method the geomagnetic reference field is assumed as the ambient field. But if the anomaly field has a comp
nent perpendicular to the main field, that considerably affects the coefficients and resulting magnetic profiles.

This problem can be well settled by solving the anomaly field together with the correction coefficients as follows:

(1) the observation equation becomes linear by neglecting a small term considering that the induced magnetization coefficien
are expected much smaller than 1 and that the anomaly field is much smaller than the main field.

(2) the number of variables are apparently 15 (12 correction coefficients + 3 components of the anomaly field), but the com:
ponent of the anomaly field parallel to the main field cannot be determined because it is complementary to the diagonal elemen
of the induced magnetization coefficient matrix. Therefore, adding the two components of the anomaly field perpendicular to the
main field as independent variables the number of variables becomes 14.

The solution is obtained by using the least squares method, but the method using normal equation results in an unrealist
solution, which does not satisfy the conditions for the linearization. Iterative methods such as the Gauss-Siedel method wor!
good: the coefficients calculated by using the current method (i.e., assuming the reference field as the ambient field) and zel
anomaly field are appropriate as the initial solution. If some anomalies exist a slightly different coefficients would be obtained
accordingly. As long as we applied to our deep-sea data these revised coefficients significantly improve the resulting magneti
profiles, suppressing false variations correlating to vehicle attitude changes.

2. Level shifts in anomalies among parallel survey lines

If we have several EW survey lines for example, it often happens that there is an apparent level shift between the east-going ar
west-going lines. This kind of false variations can be mostly removed by changing slightly a part of the coefficients (specifically,
the horizontal components of the permanent magnetization Hpl and Hp2 and the two elements in the induced magnetizatic
matrix a31 and a32). We present some simple formulations to give the correction value.

Isezaki, N. (1986), A new shipboard three-component magnetometer, Geophysics, 51, 199271998.

Keywords: three-component magnetic field measurement, vehicle magnetization correction

1/1



Japan Geoscience Union Meeting 2012 2 ) ;
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]“ gon

Geoscience
Union

SCG66-P10 Room:Convention Hall Time:May 22 15:30-17:00

Near-bottom geomagnetic survey over NTO (Non-transform offset) massif at Central In-
dian Ridge

SATO, Taicht*, HONSHO, Chié, OKINO, Kyoka?

Hnstitute of Geoscience, Geological Survey of Japan, ARsTontier Research Center for Energy and Resources (FRCER),
School of Engineering, The University dfAtmosphere and Ocean Research Institute, The University of Tokyo

The near-bottom magnetic data reflect the difference, such as rock types and degree of weathering, rather than magnetic
larity reversal pattern. In this presentation, we focus on the magnetic characteristics over the hydrothermal field. If the host rocl
is extrusive (basaltic) rock, thermal demagnetization is expected, and there are a number of these research results. On the ot
hand, if the host rock is upper mantle rock, it is expected the positively enhanced magnetization by induced magnetization o
magnetite through serpentinization. But this type of magnetic feature is not so much reported.

We conducted near-bottom magnetic survey using an AUV (Autonomous Underwater Vehicles), R2D4 during R/V Hakuho-
maru KH10-6 cruise on November 2010. Three-component magnetometer was attached in the head of R2D4. Only one dive w:
done at NTO (Non-transform offset) massif between Central Indian Ridge segmentl and segment2 near the Rodriguez tripl
junction. NTO massif is considered to be composed of lower crust and/or mantle rock, and these rocks sometimes are expos
on its surface. The survey was consisted of four NS trending lines of about 6km and the line interval was about 500m. The mea
vehicle height was 80 m from seafloor and the height varied between 40 and 200m. The figure 8 turn was operated before enteri
the survey line to calculate the vehicle magnetization coefficient. Three component magnetic data were calculated by removin
ship magnetization estimated from vehicle coefficient. Total magnetic anomaly was calculated from three components magneti
data and by removing the IGRF value. Crustal magnetization was calculated through a magnetic inversion method (Honsho ¢
al., 2012). 100m-thick magnetic layer and ambient magnetic direction were assumed in the calculation.

Northern survey area shows 0 or reversed magnetization and southern survey area shows positive magnetization. This positi
magnetization is observed on the shallow area of the NTO massif. The remarkable high magnetization up to 30A/m is observe
at the eastern area of the southern survey area. It spreads5800m in EW and NS direction. This area corresponds to shal-
low, NS trending knoll. Basalt, peridotite and serpentinized peridotite were dredged at the western slope of this knoll during the
same cruise. In addition, a collection of dead chimney was found on the knoll by submersible dives of Sinkai 6500 on 2009.
Based on the dredged rocks and the discovery of the dead hydrothermal field, it is reasonable to consider that this high norm
magnetization is caused by induced magnetization originated from water-mantle rock interaction. Our geomagnetic result is
good example of the magnetization feature of mantle rock hosted hydrothermal field.

Keywords: Seafloor morphology, magnetics
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Tectonics of southern Central Indian Ridge: implication for spatial and temporal variation
of melt supply

OKINO, Kyoko'*, SATO, Taich?, TSUJI, TakesHi, NAKAMURA, Kentara*, MORISHITA, Tomoak?, MOCHIZUKI, Nobutats(,
KUMAGAI, Hidenori*

LAORI, University of Tokyo,2AIST, 3Kyoto University,*JAMSTEC,’Kanazawa UniversityyKumamoto University

The Central Indian Ridge (CIR) is categorized into intermediate spreading systems and its southern end forms a R-R-R tripls
junction with SWIR and SEIR. The southern CIR shows slow-spreading morphology, where the axial valley develops along the
ridge crest and an oceanic core complex has been reported near the triple junction. We conducted detailed geophysical mappi
all over the OCC and three submersible dives in 2006. On the top of the corrugations, several deformed rocks (mylonite, cataclz
site, and schists) were recovered and striations parallel to the corrugation was widely observed on the seafloor. The observatio
suggest that the OCC had formed during Matsuyama chron at the southwestern inside-corner of the CIR-2 segment. Anothe
small OCCs were also discovered in the same cruise, about 18km eastern off-axis of the southernmost (CIR-1) segment. Olivin
rich gabbroic rock, troctolite, dominates the recovered samples and a weathered Pl-dunite was also sampled from the 3170m W
In recent cruises in 2009 and 2010, we further discovered ultramafic exposure at non-transform offset massif between segmer
CIR-1 and CIR-2, and at past NTO massifs or segment ends. They are associated with relatively smooth surface without corrug:
tion and their extent is several kilometers. These structures suggesting melt-limited environment are distributed along 2nd orde
segment boundary from the axial valley to 30km off-axis, i.e. “1.7 Ma. This unique environment is likely related to the formation
of Kairei Hydrothermal Field (KHF) at CIR-1 ridge flank, where the fluids shows the high concentration of hydrogen and low
methane content, and a hydrogen-based hyperthermophilic subsurface lithoautotrophic microbial ecosystem was confirmed. T
widespread OCC-like structures around the triple junction are key to solve how and when an oceanic detachment nucleates al
develops to localize the strain for a few million years and to understand adjacent unique, hydrogen-rich, hydrothermal activities

To understand the tectonic evolution of the area we here compile the bathymetry, magnetics, and gravity data collecte
during previous six cruises, then make the detailed bathymetry, equivalent magnetization and residual mantle bougurer anoma
maps, ranging from the triple junction to CIR-4 segment. The mapped area covers the axial valley and off-axis up to chron 2Aolc
("3.6 Ma). The OCC-like structures are concentrated in CIR-1 and southern CIR-2 on and off-axis areas. The northern CIR-3 an
4 segments seems relatively magmatically active, with low RMBA and higher magnetization. Central magnetic anomaly high
is recognized along the SEIR and CIR, not along SWIR. The off-axis areas of CIR-1 segment shows high RMBA in general,
suggesting the existence of high density material in the shallow part. The 24S OCC is also accompanies by clear RMBA high
The deep-tow magnetic profile across the CIR-segment shows highly asymmetric spreading since 2Ma, supporting the idea th
the detachment faulting may play an important roll in the formation of OCC-like structures.

Keywords: mid-ocean ridge, oceanic core complex, hydrothermal activity, detachment, oceanic crust, seafloor spreading
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Relation with spreading rate and stability of spreading in Southeast Indian Ridge (SEIR)
SATOH, Yukitakd*, NOGI, Yoshifum?, MATSUMOTO, Takeshi
LUniversity of the Ryukyus?National Institute of Polar Research

The Southeast Indian Ridge (SEIR) is the boundary between Antarctic Plate and Australian Plate. The spreading rate of SEI
is 59-75 km/Ma (Small et al., 1999). An EPR-type axial high is observed on the ridge crest west of 102 E, whereas the ridge
crest east of 102 E is characterised by a MAR-type axial valley (Ma and Cochran, 1997). The previous study on the relationshij
between the spreading rate and stability of spreading suggests that fast-spreading ridges such as the ridges bounding the Pac
Plate show stable spreading in that the Magnetic Boundary Strike (MBS) is almost parallel to the model isochron estimated b
Muller et al. (2008), and that slow-spreading ridges such as the Southwest Indian Ridge show unstable spreading considering t
high variability of the MBS on both sides of the ridge crests. The present study is to verify this hypothesis in the case of SEIR
which is classified as an intermediate-spreading ridge. The 3-D magnetic data obtained on board the MIRAI MR03-04 Leg6
Cruise and SHIRASE JAREA45 Expedition were analysed to get precise seafloor age and spreading rate on both sides of SEI
The 3-D magnetic data were also used to calculate the Intensity of the Spatial Differential Vectors (ISDV) and the MBS’s along
the ship tracks. The tracks of the former cruise cross the SEIR at 90 E and 100 E, whereas the track of the latter cruise cross
SEIR at 110 E. The results shows that the standard deviation of the MBS is low in the area west of 100 E and high in the area ea
of 100 E. The variability of the spreading rate estimated from the seafloor age is lower in the former area whereas that is highe
in the latter area. Therefore, it is concluded that the ridge crest west of 100 E has been more stable in spreading process than t
east of 100 E.

Keywords: Southeast Indian Ridge, Magnetic anomaly
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Bending-related Topographic Structures of the subducting plate in the Northwestern Pa
cific Ocean

NAKANISHI, Masao'*, Isamu Manabg OIKAWA, Mitsuhiro?
IGraduate School of Science, Chiba UniEaculty of Science, Chiba Univ?Japan Coast Guard

Elongated topographic structures associated with bending of the subducting oceanic plate along the western Kuril, Japan al
Izu-Ogasawara trenches, were investigated using available multibeam bathymetric data.

The outer rise earthquake occurred just in the same day after the 2011 Tohoku Earthquake. Several studies pointed out hi
occurrence probability of outer rise earthquake near Japan Trench after the 2011 Tohoku Earthquake. The outer rise earthque
may generate tsunami even if its magnitude were not so large. Faults associated with outer rise earthquakes are observed
the oceanward trench slope. Bending-related faults are ubiquitous structures of oceanic plates incoming to trenches. In gener
the faults are thought to be formed parallel or subparallel to the bending axis of the incoming plate, namely the trench axis, ir
most trenches. Oceanward slopes of several trenches have bending-related structure with a strike different from the trench ax
(Masson, 1991; Kobayashi et al., 1998; Ranero et al., 2003). In these areas, abyssal hill fabrics made parallel to spreading cent
by activity of normal faults were reactivated instead of the creation of new faulting parallel to the trench axes.

The Mesozoic Pacific Plate is subducting along the Kuril, Japan, Izu-Ogasawara, and Mariana trenches (Nakanishi et al. 1992
Kobayashi et al. (1998) investigated the bending-related structures of the oceanward trench slope of the western Kuril and nortl
ern Japan trenches using the bathymetric data obtained by the multibeam echo-sounder, SeaBeam. They concluded that
abyssal hill fabrics are revalidated when abyssal hill fabrics trend within 30 degree of trench axes.

To examine controlling factors for strikes of bending-related structures, it is indispensable to describe oceanic spreading fak
rics and to identify magnetic anomaly lineations. The oceanic spreading fabrics consist of inherited abyssal hill fabrics and othe
preexisting weak zones related to seafloor spreading process, which are fracture zones, non-transform offsets, and so on. M:
netic anomaly lineations on the Pacific Plate incoming to trenches east of Japan were identified by Nakanishi et al. (1989; 1999
The curved lineation was identified at the Japan Trench near 38 N (Nakanishi et al., 1989, 1991), but was not assigned an ag
No lineations were identified very near the trench axis of the Izu-Ogasawara Trench (Nakanishi et al., 1989). In these areas, it |
difficult to examine controlling factors for strikes of bending-related structures.

The new bathymetric map demonstrated that most of bending-related topographic structures exist in the oceanward trenc
slopes deeper than 5600 m. The map revealed that bending-related topographic structures are developed parallel to the trer
axis or inherited seafloor spreading fabrics. Detailed identification of magnetic anomalies near the Japan Trench revealed curve
lineations and discontinuity of lineations associated with propagation ridges. Comparison between the detailed bathymetric an
magnetic anomaly lineation maps elucidated that abyssal hill fabrics were reactivated where the angle between abyssal hill fal
rics and trench axis is less than about 30 degree. The topographic expression of bending-related structures are classified into t
types according to whether new faults develop parallel to the trench axis or inherited seafloor spreading fabrics reactivate.

Reference: Nakanishi, M., Bending-related topographic structures of the subducting plate in the northwestern Pacific Ocean, i
Accretionary prisms and convergent margin tectonics in the northwest Pacific Basin, Modern Approaches in Solid Earth Science:
8, edited by Y. Ogawa, R. Anma, and Y. Dilek, Springer Science+Business Media B.V., pp. 1-38, doi 10.1007/978-90-481-8885-
7.1,2011.

Keywords: abyssal hill fabric, bending-related topographic structure, deep-sea trench, magnetic anomaly lineation, outerrise
Pacific Plate
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JAMSTEC core sample curation - Improvement of usability
TOMIYAMA, Takayuki'*, Yusuke Sat®
IKochi Institute for Core Sample Research, JAMSTEDRata Research Center for Marine-Earth Science, JAMSTEC

Marine core samples are important research/educational resources for various scientific fields. Using marine core samples, \
can obtain important information to understand the earth-ocean-atmosphere system. Since 2008, JAMSTEC has been providil
curation service for marine core samples recovered by the JAMSTEC research cruises. The core samples are available for gene
research/educational purposes through this service. Currently, we have about 5900 sections of marine core samples, and ab
4400 of them are already available for research/education.

To stimulate cross-disciplinary research/education projects through the JAMSTEC core sample curation, we are trying to at
tract researchers/educators who are interested in marine core samples, as well as those who have been involved in core san
research for a long time. For this purpose, maintaining a large collection of marine core samples and associated data is not suf
cient. It is also important to develop a user-friendly system in which users can access relevant information without difficulty.

Information for requesting JAMSTEC core samples and associated data is accessible at following websites; "JJAMSTEC Core
Sample Curation” and "JAMSTEC Core Data Site” [1, 2]. Users can plan their research/educational projects using online infor-
mation and can submit sample requests by e-mail. The newly implemented map-based sample search system in the "JAMSTE
Core Sample Curation” website, which used to have only a text-based sample search system, provides a much improved sear
ability to users. On the other hand, we are accumulating new data, such as high-resolution scanned images, X-ray CT scanogr:
images and paleontological age information, and these data are added into the "JJAMSTEC Core Data Site”. These fundament
data will help users to have a better understanding of the nature of samples when they plan a research/educational project.

After 4 years of its services, the JAMSTEC core sample curation is now entering into an expansion phase. In addition to
the efforts for integrating sample/data collection and developing a user-friendly system, we will cooperate with various na-
tional/international activities which provide databases and sample curation services to the scientific community.

[1] "JAMSTEC Core Sample Curation” http://www.jamstec.go.jp/koch@ijgation/e/

[2] "JAMSTEC Core Data Site” http://www.godac.jamstec.go.jp/coredata/e/

Keywords: Marine core sample, sample management, curation
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Accuracy due to ray tracing and velocity structure in acoustic ranging to develop seafloo
geodetic observations

NAGAI, Satord*, ETO, Shuhéi, TADOKORO, Keiichit, WATANABE, Tsuyoshi, SAKATA, Tsuyosh?

IEarthquake and Volcanology Research Center, Graduate School of Environmental Studies, Nagoy@tddivate School of
Environmental Studies, Nagoya Univ.

On-land geodetic observations are not enough to monitor crustal activities in and around the subduction zone, so seafloc
geodetic observations have been required. However, present accuracy of seafloor geodetic observation is an order of 1 cm
larger, which is difficult to detect differences from plate motion in short time interval, which means a plate coupling rate and
its spatio-temporal variation. Our group has developed the observation system and methodology for seafloor geodesy, whic
is combined kinematic GPS and ocean acoustic ranging. One of influence factors is acoustic velocity change in ocean, due
change in temperature, ocean currents in various scale, and so on. A typical perturbation of acoustic velocity makes an order
1 ms difference in travel time, which corresponds to 1 m difference in ray length. In modeling, due to approximation, there are
some differences between modeled ray paths and actual ones, which cause modeling errors in travel times. We have investigat
these effects in seafloor geodesy using both observed and synthetic data to reduce and evaluate estimation errors of benchmal
(transponder) positions and to develop our strategy for observation and its analyses. Estimation procedure for benchmarker p
sitions is similar to those used in earthquake location method and seismic tomography. So we have applied methods in seism
study, especially in tomographic inversion.

For observed data, we use the method of a one-dimensional velocity inversion with station corrections, proposed by Kissling
et al. [1994], to detect spatio-temporal change in ocean acoustic velocity during observations over the Suruga-Nankai Trougt
Japan. From these analyses, some important information has been clarified in travel time data. We found significant changes
ocean acoustic velocity with various spatial scales. Most of travel time changes and/or modeled acoustic velocity changes ce
explain small velocity changes/anomaly(s) at a depth of 600m or shallower, through forward modeling of travel time data using
simplified velocity structure. However, due to simple data acquisition procedure, we cannot detect velocity anomaly(s) precisely
in space and time, that is a size of anomaly and its (their) movement.

Through forward modeling of acoustic travel time data, we demonstrate various modeling to verify detected changes in ob:-
served data and to evaluate model error due to difference between velocity models and between modeled and real ones. And al
we estimate differences in pseudo-bending ray tracing and actual ray under basic ray theory, which include comparison betwee
precise and approximate solutions.

Through these analyses, we have tried to evaluate recovery of benchmarker positions in tomographic inversion using synthet
data including anomalous travel time data to develop idea to calculate benchmarker positions with high-accuracy. In the tomo
graphic inversion, we introduce some constraints corresponding to realistic conditions. This step gives us new developed syste
to detect crustal deformation in seafloor geodesy and new findings for understanding these in and around plate boundaries.

Keywords: seafloor crustal deformation measurement, acoustic ranging, ocean acoustic velocity structure, ray tracing metho
tomographic inversion

1/1



Japan Geoscience Union Meeting 2012 2 ) ;
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]“ gon

Geoscience
Union

SCG66-P16 Room:Convention Hall Time:May 22 15:30-17:00

Layout of buoys and seafloor transponder for next-generation measurement system fi
ocean floor crustal deformation

SAKATA, Tsuyoshi*, TADOKORO, Keiich?, NAGAI, Satori?, IKUTA, Ryoya®

LGraduate school of Environmental Studies,Nagoya Univerdgthquake and Volcano Research Center Graduate school of
Environmental Studies,Nagoya UniversitiZaculty of Science,Shizuoka University

We are developing a geodetic method for monitoring crustal deformation under the ocean using kinematic GPS and acousti
ranging. We deployed benchmarks on ocean floor and determine the positions of them by acoustic ranging from vessel who:s
position is determined by kinematic GPS technique.Both sound speed structure and the benchmark positions are determin
simultaneously from the two way travel time of ultrasonic signals.

We repeatedly carried out measurements at several sites around Nankai trough, South western part of Japan. Now the horizc
tal repeatability is about 1-5 cm. Although a few measurements in one year enable this repeatability to detect stable deformatio
rate of the crust due to subduction within few years, unstable temporal variations or slight changes cannot be detected. To monit
the focal area of anticipated plate boundary earthquakes, lower repeatability error is desirable. The most effective factor of that i
a temporal-spatial variation of sound speed structure. In the measurement system we are taking, we can average spatial variatic
of sound speed structure, though, it also includes temporal variations. We are planning to install a moored buoys-based ne
generation measurement system using tomographic technique as a method of dividing temporal and spatial variations of sout
speed structure completely.

Therefore, we are designing a moored buoy-based next generation measurement system.But we need to consider that 1
positions of the buoys are controlled by current. We can control only the area of drifting by designing the length of the mooring
cables and the buoyancy of the buoys. If we want to make the buoy stable around one point, we can make the cable short but v
must make the buoyancy large to avoid sinking by the current, which requires more cost. An appropriate designing of length o
the cable and buoyancy is very important.

We theoretically investigated the relationship between buoy-transponder geometry and the accuracy of transponder pos
tioning. We assumed a system composed of three transponders installed at a depth of 1000 m and three buoys and also
buoy-transponder geometries were equilateral triangles. The length of a side of them was 2000m.We assumed the sound spe
structure as two layers.We defined 'initial sound speed structure (ISSS)’on which the value of sound speed in first layer (0-10(
m in depth) was 1523 m/s and it in second layer (100-1000 m in depth) was 1486 m/s.Then we also set another sound spe
structure with 99.98% of the value of sound speed on ISSS to consider horizontal spatial variations of sound speed structur
We calculated travel-time using these two structures depending on positions of buoys.We calculated the joint probability densit
function (j-pdf) of the weight center location of benchmark from the synthesized travel time.We calculated the positioning accu-
racy, the FWHM for the peak of j-pdf, with various geometries of the measurement system.We also evaluated this accuracy in X
Y, and Z components.

The results show the following relationship between the accuracy of benchmark positioning and the configuration:

(1) If the weight center location shifts 1000 m from the best position, the accuracies in X and Y components can be kept in the
range of 25 % worse than the best solution.

(2) If the buoy configuration distorts, 40% shortening or lengthening of the length of side makes worse the accuracy by 10 %.

(3) In both simple horizontal shifts of buoys and the distortion of the buoy configuration, the ratio of the deterioration of accu-
racy in Z component is larger than that in another two components.

Taking the accuracy in Z component into account, the results suggest that the benchmark positioning accuracy is less robu
with simple shift keeping their configuration than with distortion of the buoy configuration. And (3) also agrees with the fact that
our real measurements show the horizontal error is better than the vertical error.

Keywords: Buoy, Ocean floor crustal deformation, Acoustic ranging, GPS, Tranceducer
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Results of Seafloor geodetic observations along the Nankai Trough

UJIHARA, Naotd*, ISHIKAWA, Tadashi, WATANABE, Shun-icht, Shigeru Yoshidg SATO, Marikd', MOCHIZUKI, Masasht,
Akira Asad&

I'Hydrographic and Oceanographic Department, Japan Coast Glrestitute of Industrial Science, the University of Tokyo

Japan Hydrographic and Oceanographic Department (JHOD) and Institute of Industrial Science, the University of Tokyo have
been developing a system for precise seafloor geodetic observation with the GPS/Acoustic combination technique and deployir
seafloor reference points on the landward slope of the major trenches around Japan, such as the Japan Trench and the Nar

Trough.
In this poster, we summarize seafloor geodetic observation results at seafloor reference points along the Nankai Trough un

fiscal 2011 by the array constraint analysis method (Matsumoto et al. 2008) and introduce the new seafloor reference points |
fiscal 2011.

Keywords: seafloor geodetic observation, Nankai trough
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Development of an underwater gravimeter

ISHIHARA, Takemi*, KANAZAWA, Toshihiko?, FUJIMOTO, Hirom?, SHINOHARA, Masana®, YAMADA, Tomoaki?,
ARAYA, Akito 2, IZASA, Kokichi4, Shinobu Omika

Hnstitute of Geology and Geoinformation, AlSTEarthquake Research Institute, University of TokyGraduate School of
Science, Tohoku UniversityGraduate School of Frontier Sciences, Univ. TokiMarine Technology Center, JAMSTEC

We have developed an underwater gravimeter for hydrothermal deposit surveys. A detectable resolution of 0.1 mgal was st
as the development target, considering gravity anomalies due to a typical hydrothermal deposit with a dimension of 500 m x 50
m x 10 m and a density contrast of 1 gftiand a survey altitude of 50 m from the seafloor. The newly developed gravimeter
system is stored in two pressure cases made of titanium alloy and is operable up to 4200 m in water depth. In order to kee
its verticality, a gravity sensor (MicroG LaCoste S-174) is mounted on a gimbal control unit with an inertial navigation sensor
(PHINS) and is stored in the first pressure case, while the data acquisition system is in the second case. Data are obtained
sampling rates of 88.1 Hz and 100 Hz from the gravity sensor and from the PHINS, respectively. High-frequency noise due tc
vehicle motions can be reduced by applying a low-pass filter to the collected data. We made gravity measurement experimen
on a machine simulating pitch and roll motions with a period of 16 s and an amplitude of 7.5 degree, which is greater than
expected in actual vehicle motions. Two-step low-pass filtering with 1-s and 150-s Gaussian filters was applied to the collecte
data. A vehicle speed of 2 knots and the filtering width of 150 s correspond to a spatial resolution of 75 m after this low-pass
filtering, which is small enough to detect the gravity anomalies due to the deposits. The experiments revealed that the gravimete
has a gravity anomaly resolution better than the requirement: as the results of the low-pass filtering, tilt and earth tide correction
and assumption of linear temporal drift, RMS errors of 0.04 mgal and 0.02 mgal were obtained for the experiments of pitch
and roll motions, respectively. A cruise is planned in September 2012 to test the hybrid system of this gravimeter and a gravity
gradiometer, which is developed simultaneously, on an autonomous underwater vehicle (AUV).

Keywords: gravimeter, underwater, inertial navigation, jimbal, AUV
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Evaluations of a new resonant quartz-based accelerometer for oceanographic installatior
YAMADA, Tomoaki'*, SHINOHARA, Masanab KANAZAWA, Toshihiko!
LEarthquake Research Institute, University of Tokyo

Earthquake and its related phenomenon have a broad range of frequencies and magnitudes. A lot of studies show that it
very useful to catch motions broadly with frequencies as much as possible, and it is essentially important for seismometer so &
not to clip the record even when strong oscillation comes. One of the solutions is multi-sensor system. It requires, however, lot
of resources such as electric power and special size. Considering the many limitations in marine environments, compact syste
is preferable. For the purpose of implementation of broad band seismic and geodetic observation easily in marine region, w
have been evaluating a new type accelerometer, which is an application of resonant crystal transducers. The sensor has sevi
features such as small size, low power, shock protection, and a suitable temperature range for oceanographic installations. T
range of full scale is +/- 2g, so it is also relatively robust for strong motions. In addition to above, we have been evaluating
several issues in a vault of Nokogiriyama Geophysical Observatory of Earthquake Research Institute, the University of Tokyo
In this presentation, we show the test environment and the results, and discuss the possibility of oceanographic installations. Tl
records we have obtained look reasonable as compared with other seismometers in the vault. The frequency responses of
new sensor judged from power spectral density is better than that of conventional accelerometers used in marine regions bo
in high frequency (1 Hz - 10 Hz) and long period (10 s -). Long-period waves can clearly be seen during reasonable time afte
earthquakes, and the lowest self noise level near 10 s is about -140 dB. The curve between 10 s and 500 s on frequency vers
acceleration spectrum density follows an 1/f slope. It means that the new sensor may work as not only a broadband seismomet
which can record various events such as local earthquake, teleseismic events and slow slips but also a gravitometer, which ¢
be used for the sensor of mass changes. The earth tide should be recorded in the sensor if we used it as a gravitometer. Howe'
the earth tide could be seen from the record only after processing, and the periods what the tide can be seen are limited. We ¢
considering two points, which are the clock system and the thermal condition, to improve the measurement system for obtainini
more accurate long-period data. As of present, some improvements are required for gravitometric use, while we think it works
well as a seismometer which could be mounted in various types such as cabled system, AUV and pop-up system.

Keywords: quartz accelerometer, strong motion, broad band, gravity
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