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Utilization of the Frontier Database System
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Marine geophysical data of bathymetry, geomagnetics, gravity, heat flow measurements, and crustal structure have been
acquired and integrated since the 1960's internationally by oceanographic institutions including the Japan Marine Science and
Technology Center (JAMSTEC). We are developing a global marine geophysical database system and making compilations
and analyses of these data. Several research vessels in JAMSTEC are equipped with various advanced marine geophysical
instruments. Geophysical data sets obtained during cruises are entered into the JAMSTEC Database after appropriate editing
and formatting. The Database is expanded as additional data are collected, employed for realistic parameters in modeling and
simulation studies, and used as the basis for planning additional cruises in areas with sparse data. We are in the process of
compiling crustal structure, marine geomagnetic and gravity data off northeastern Japan to clarify the geophysical character-
istics of magnetic lineations on the subducting plate and trench gravity anomalies in that region. The characteristics of differ-
ent geophysical properties are related to the tectonic component origins, subsequent deformation and other possible processes
of subduction. We will continue to examine several subduction models as additional data are obtained during future Frontier
surveys.
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Fig. 1 Systematic figure of Frontier research program for subduction dynamics Database system. The assembly of a database containing
datasets ranging from earthquake and potential data to models of crustal and thermal structure, will make it possible to carry out multi-

faceted studies.
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Fig. 2 Relational datasets chart with coverage of project oriented database. In order to facilitate the study of past, on-going, and prospective
future changes to the deep sea environment near ocean trenches, we aim for an object-oriented approach to the collection of data from
a variety of sources. Datasets are related each other, incInding data existence, obtaining on-going, and future planing.
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Table 1 Public domain data list. A list of public domain data held in the Frontier database as shared files from NGDC, BODC, JODC, GSJ,

and GSI, etc.
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Fig. 4 Free-air gravity anomaly map off Sanriku. Dates comes from Fig. 5 Geomagnetic anomaly map off Sanriku. The source for geo-
the worldwide gravity dates (2min mesh) compiled by magnetic anomaly data around East Asia is the Geological
Sandwell and Smith (1992) of Scripps Institute of Ocean- Survey of Japan's 1:4,000,000 East Asia magnetic anomaly
ography. map in 1996.
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Fig. 6 Heat flow, cold seep, and active fault distribution map off
Sanriku. Heat Flow value is indicated in colors, asterisk are
cold seep areas, and red lines are active fault distribution with a
thick red line of SR101.
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Fig. 7 Seismicity map around Japan. Hypocenter data set are compiled
by Japan meteorological agency including 1926 to 1996 around
and vicinity of Japan. Solid lines are section baseline of Fig. 8's.
Colored points are different depth of seismic occurrence.
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Table 2 Newly acquired data list. Marine geophysical survey data stocked in JCIO (Jamstec Computer and Information Office) for more
than 200 days/year records. These are a part of geophysical survey data in JCIO.
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Fig. 9 3-Dimensional crustal structural map. The velocity model
was produced by inversion of seismic data along one line
SR101 by Tsuru et al. (1998) and two more lines; SR201
and SR202 Takahashi et al. (1998), in which, particularly,
the acoustic basement/top of the oceanic crust and Moho
were identified.
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Fig.10 Data loading work flow chart. They are indicated a flow
chart from startup of Database to loading some datasets.
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Table 3 Database structure chart. Each project has several interpreters and users with various kinds of datasets editing, analyzing, re-format-

ting, and calculated via some applications listed on the table.

OpenWorks Interpreter
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ProjectX 0 A0 BO COete.
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Geo-data loading
StratWorks
OpenVision

LCT Mak2mod 2MOD

goooog LCT Mak3mod 3MOD

goooooo MAGPROBE

goooogooo ERMapper
OpenWorks

0 O O Query tool
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Table 4 List of database available import format. Various kinds of imported format are available. Original data are made by mesh generator,

numerical simulation software, and exchange application.
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Table 5 List of database available export format. VVarious kinds of exported format are available. Destination plotters and printers can be

supported.
gooooooo oobogo goo
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Fig.11-1 Location and survey track line map of R/V Kairei cruise in October of 1997. Thick line shows MCS main track line of SR101, SR201
and SR202 are tracks observed only OBS-Airgun survey with dotted black OBSs.
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Fig.11-2 MCS profile along the main track line SR101. SR101 is also indicated the location in Fig. 11-1 and 11-3. Well-developed horst and
graben structures have subsequently been revealed along SR101. Moho discontinuity can be seen clearly in oceanward with 7-8 km
thick oceanic crust above.
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Fig.11-3 Heat flow profile along SR101 line. Heat Flow values in latitude as 35 - 41 degree North and longitude as 141 - 147 degree East are
stacked and made projection across the trench axis. The profile shows that they are coincident with a position of fault distribution on
the seabottom and there are possibly small circulation.
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Fig.12 Magnetic depth estimation profile and model; (upper) Profiles are magnetic total intensity, vertical and horizontal derivative along
SR101. Left and right side scales are relative and residual magnetic value in nT, horizontal scale is 0 to ca. 250km, lower scale shows
number of data. (lower) Half slope, Straight slope, Werner, Euler and Phillips methods are applied to the main track line of SR101.
They show estimated magnetic depth points. VVertical scale is 0 to 40 km.
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