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Wide-angle seismic profiling across the middle Izu-Ogasawara arc for understand-
ing boundary structure between the mature and juvenile arcs - KY0609 cruise -

Narumi Takahashi1, Takeshi Sato1, Shuichi Kodaira1, and Yoshiyuki Kaneda1

Abstract We carried out a deep wide-angle seismic experiment using a large airgun array and total 95 ocean bottom seismo-

graphs (OBSs) in the middle Izu-Ogasawara arc area, which was conducted by R/V Kaiyo of Japan Agency for Marine-Earth

Science and Technology (JAMSTEC) from August 3, 2006 to September 1, 2006 (UTC) named as KY06-09 cruise. The seis-

mic line runs from the Izu-Ogasawara trench to the eastern foot of the Kinan Seamount Chain in the Shikoku basin through the

northern tip of the Ogasawara trough, the volcanic front located off south of the Sofugan and the Miocene Nishi-shichito ridge.

Most important objective of this cruise is to construct a velocity structure across this area and clarify commonalities and differ-

ences by comparison of velocity structures obtained with previous studies in the whole of Izu-Ogasawara arc regions. The key

structures are the continuity of the crustal layers of the Ogasawara ridge and trough, and the current active arc obtained by pre-

vious KY05-02 and KY05-11 cruises. And the high velocity lower crust with P-wave velocity of over 7.0 km/s is also one of

the key structures because it was discovered at the arc-backarc transition zones in the western Izu-Ogasawara arc and the

Mariana arc. The seismic signals propagated from an airgun array with a total capacity of 12,000 cu.in. were recorded by not

only OBSs but also a 12-channnel streamer towed from stern. In this paper, we introduce the seismic experiment, especially

the schedule and examples of OBS and reflection data. 
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1. Introduction
The Izu-Ogasawara arc is one of best targets to study

continental growth because it has andesitic middle crust
with P-wave velocity 6 km/s (e.g., Suyehiro et al., 1996),
and because the arc growth history, which starts subduc-
tion between oceanic crusts, is known (e.g., Hall et al.,
1995). The characteristic of SiO2 content for the Izu-
Ogasawara-Mariana oceanic island arc crust indicates
basically andesitic and this suggests that the heavy crustal
materials included original basaltic crust could be trans-
formed from the crust to the mantle (e.g., Takahashi et al.,
2007). This discussion is, however, limited in general
characteristic of the Izu-Ogasawara-Mariana arc, and a
detailed scenario in response to each arc evolution stage is
still unknown. To discuss and understand the crustal
growth scenario, a seismic velocity model indicating in
situ geological conditions is indispensable. 

Some seismic experiments were carried out in the Izu-
Ogasawara region and some important commonalities
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were a thick middle crust with P-wave velocity of 6 km/s,
a thick heterogeneous lower crust with relatively high
velocity of over 7 km/s and relatively slow one of 6.7-6.8
km/s, and slow mantle velocities of less than typical man-
tle velocity of 8 km/s (e.g., Suyehiro et al., 1996;
Takahashi et al., 1998; Takahashi et al., 2006; Kodaira et
al., accepted). A crustal structure along the northern Izu
arc indicates that the thickness of the middle crust and the
above lower-velocity lower crust contribute to the strong
heterogeneity and correlate to chemical composition of
igneous rocks collected from outcrops (Kodaira et al.,
accepted). On the other hand, it is suggested that the
southern Izu-Ogasawara arc has thin crust (Yuasa, 1985).
The southern Izu-Ogasawara arc is old Eocene arc and
includes the Ogasawara trough developed. According to
these previous studies, the middle Izu-Ogasawara arc cor-
responds to a boundary region between the mature north-
ern Izu-Ogasawara arc and the juvenile southern Izu-
Ogasawara arc with old Eocene arc. 
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The Ogasawara trough has quite different velocity
structure against the northern Izu arc. Two decades ago, a
wide-angle seismic survey using ocean bottom seismo-
graphs (OBSs) on two seismic lines perpendicular each
other, and the velocity structures with no middle crust
with P-wave velocity of 6 km/s was obtained (Hino et al.,
1989; Katao et al., 1990; Hino et al., 1991). Because some
normal faults were found at the both ends of the trough,
and because the age of the volcanic rocks collected within
the trough is 26-28 Ma (e.g., Abe et al., 1989), it is sug-
gested that the Ogasawara trough is rift zone extended in
an old arc before opening of the Shikoku and Parece Vela
basins. Recently, it is found by a newly seismic experi-
ment across the Ogasawara ridge old arc that the ridge has
middle crust with P-wave velocity of about 6.5 km/s,
which is significantly faster than the velocity of current
arc middle crust (Takahashi et al., 2006). The distribution
of the crust with no middle crust of velocity of 6 km/s is
one of key structures to understand crustal growth process.

At adjacent area behind the Sofugan, there is a topo-
graphic low, which might correspond to a backarc depres-
sion like the Sumisu rift. According to the previous studies
(e.g., Corti et al., 2003), a wide rifting may brings anom-
aly structures known as a core complex by local string
crustal thinning and the anomaly might be brought by par-
tial molten region. However, there is no evidence that the
topographic low in this experimental area has above par-
tial molten region. If the topographic low may correspond
to the active rift advancing crustal differentiation, the het-
erogeneity of velocity distribution within the crust and the
upper mantle might be discovered. 

Yuasa (1985) suggested that the Nishinoshima trough is
possibly the northern tip of the Parece Vela basin and that
this region is located at a boundary between mature north-
ern arc and juvenile southern arc. At the time the proto
Izu-Ogasawara arc bended at the current position of the
Sofugan (e.g., Yuasa, 1985), the northern tip of the propa-
gated Parece Vela basin (30-15 Ma, Okino et al., 1994)
may reach until the Sofugan and the surrounding region.
In this case, the high velocity lower crust identified at arc-
backarc transition area could be seen around the Sofugan
area. In addition, it is known that the Sofugan tectonic line
accompanied with the large normal fault bound the north-
ern margin of the Nishinoshima trough. The identification
of the normal fault and the mapping may give important
information about the tectonics of the middle Izu-
Ogasawara region. 

The arc-backarc transition area is also one of keys to
understand the tectonics and the geological history.
According to previous study performed in the Izu-
Ogasawara region (e.g, Takahashi et al., 1998), the transi-

tion area has high velocity lower crust with P-wave velocity
of 7.0-7.5 km/s. In general, a rifting of an initial stage of a
backarc opening could accompany with the high velocity
region in the boundary zone between the arc and the
backarc, and a serpentinization of mantle materials or an
underplated gabbroic materials relating to magmatic activi-
ty could be candidates of the origin (e.g., Corti et al., 2003).
The former and the latter may generally occur at the non-
volcanic passive margin and the volcanic passive margin,
respectively. In the Izu-Ogasawara region, however, arc
magmatic activities with arc evolution after the backarc
opening at the eastern margin occurred. The separation of
effects by above two processes for the structural variation
could be useful for the understanding of the nature. 

Here, we mainly set four scientific objectives to be
resolved considering above tectonic issues from the seis-
mic velocity model. These four issues are (1) identifica-
tion and the continuity of the Eocene-Oligocene arc and
the past rifting before the Shikoku basin opening, which
corresponds to the Ogasawara ridge and the Ogasawara
trough, (2) understanding of the current rifting behind the
volcanic front by comparison of velocity structures
between the current active arc and the topographic low
area, (3) identification of the deep normal fault which con-
tinues to the Sofugan tectonic line and the high velocity
crustal region related to the propagation of the Parece
Vela backarc opening, and (4) detection of the high veloc-
ity lower crust at the arc-backarc transition zone and the
separation of the origins. 

To clarify above objectives, we carried out the deep seis-
mic profiling using 95 OBSs, a large airgun array and a 12-
channel streamer along a line across the arc in the middle
Izu-Ogasawara arc. The only seismic data obtained by this
cruise, however, might be difficult to reach final goal.
Therefore, we need to consider above scientific issues using
not only the result of this cruise but also previous cruise
(e.g., Takahashi et al., in Press; Kaiho et al., 2005).

2. Experiment 
We carried out a wide-angle seismic profiling using 95

ocean bottom seismographs (OBSs), a large airgun array
with capacity of 12,000 cubic inches and a 12-channel
analogue streamer in the middle Izu-Ogasawara arc
(Figure 1). The period of this cruise using the R/V
"Kaiyo" of Japan Agency for Marine-Earth Science and
Technology (JAMSTEC) is from August 3 to September 1
(UTC) (Figure 2). We set the main seismic line across the
middle Izu-Ogasawara arc near the Sofugan from the Izu-
Ogasawara trench to the Kinan seamount chain in the cen-
tral Shikoku basin. We divided the main line into two
parts, which are the most eastern part from the trench
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Figure 1: Map of the experimental area. Solid circles indicate OBSs. We shot an air-
gun array on a thick black line. 

Figure 2: Map for ship's track line. Cross marks indicates ship position of every 6 hours.

Figure 3: Map of airgun shooting. Blue arrows show a direction of the shooting.
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slope break to the eastern forearc basin and the rest of the
almost main line considering shortened ship time due to
bad weather by typhoon attack season (Figure 3). After
departure from Yamashita pier in the Yokohama port on
August 3, we had been forced on avoidance in the Tokyo
bay by four typhoon attacks for 13 days. We departed
from the Tokyo bay on August 17 and deployed 90 OBSs
on the main line (Site#6 - Site#95) except the most eastern
part from August 18 to 20. We shot the airgun from
August 21 to 24 (Lines IBr9_obs_0 and IBr9_obs_2).
Then, we recovered 90 OBSs from August 24 to 29. After
we deployed 5 OBSs again on the most eastern part on
August 29, shot an airgun array on the same day (Line
IBr6_obs_3), and then recovered 5 OBSs until August 30.
Finally, we arrived at JAMSTEC on September 1. The
actual activities are shown in Table 1 and Figure 2.

2.1 Airgun shooting
As described above we shot the airgun array separately

for the main line (Lines IBr9_obs_0 and IBr9_obs_2) and
the most eastern part (Line IBr9_obs_3). The airgun
shooting along the most eastern part after deployment of 5
OBSs (Line IBr9_obs_3) was limited from the Site#16 to
Site#1 due to typhoon attacks for five times. The length of
the Line IBr9_obs_3 is only 80 km, but we can possibly
know the crustal structure until the top of the lower crust
according to previous study of the northern Izu arc
(Takahashi et al., 1998). The airgun array with a total
capacity of 12,000 cubic inches consists of eight airguns
(BOLT Technology Corporation, PAR Air Gun Model
1500LL) with 1,500 cubic inches capacity each. The gun
array was shot with the shot interval of 200 m and the
same timing within 2 msec. The gun depth was 10 m and
had kept during airgun shooting. The air pressure sent to
the chamber was 2,000 psi. The geometry of the seismic
experiment has also kept in the same situation since 2004
(Figure 4) and the details were described by Takahashi et
al. (2005). The shot times was measured by a TrueTime
system (TrueTime GPS time & frequency receive,
MODEL XL-AK) using GPS signals and the accuracy
was 1 nsec. 

Skyfix and Starfire systems were used as the differen-
tial global positioning system (DGPS). The Skyfix system
using Naha, Okinawa, Japan station as base station has
been adapted as the ship navigation system. The Starfire
system has been utilized as the seismic navigation system
since 2004. Position data collected by the Skyfix system
was used as backup of the seismic navigation system. The
accuracy of shot position was about 40 cm. 

2.2 Ocean Bottom Seismographs
We deployed 95 OBSs on the seismic line with the

Table 1: Activity log during KY06-09 cruise.

Table 2: Airgun shooting log.

interval of 5 km (Figure 1, Table 3). Our seismic group in
JAMTSEC has used 5 km as the OBS interval for the
wide-angle seismic profiling carried out at the Izu-
Ogasawara arc area to simplify comparison among the
velocity models with the same resolution obtained along
many seismic lines.

All OBSs were equipped with three-component geo-
phones (vertical and two horizontal components perpendi-
cular each other) using gimbal-leveling mechanisms and a
hydrophone sensor. Natural frequency of these geophones
was 4.5 Hz. The sensitivities of a geophone and
hydrophone sensors are shown in Takahashi et al. (2005).
Our OBSs and the digital recorder system were originally
designed by Kanazawa and Shiobara (1994) and
Shinohara et al. (1993). The digital recorder used a 16-bit
A/D converter and stored data on digital audiotape or a
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Table 3: OBS information. Each recorder using DAT or hard disk is shown by each
abbreviation of D or "H". The "B" and "H" means that makers of the hydrophone sen-
sor are Benthos Inc. and High Tech Inc., respectively.
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hard disk sampling continuously with original format
(Shinohara et al., 1993). The sampling rate is 10 msec.
The electronic power for the recorder system of each OBS
is supplied by rechargeable lithium-ion batteries. Above
geophone sensors with gimbal-leveling mechanism, bat-
teries and a recorder system are installed in 17-inch glass
spheres made by Benthos, Inc, USA and Nautilus Marine
service GMGH, Germany. To enable easy OBS retrieval
after arriving at sea surface, each OBS is attached to a
flash light and a beacon with coded signals.

An OBS is deployed by free fall and retrieved by melt-
ing releaser composed of stainless steel plates connecting
the OBS with a weight when a transponder system
receives acoustic signal sent from a vessel. This acoustic
communication between the OBS and the vessel was per-
formed using transducers installed on the vessel. Recently,
new transponder system has developed by Nippon Marine
Enterprises, LTD. and System Giken, LTD in collabora-
tion of JAMSTEC since 2002 (Ito et al., 2002). The new
transponder system has ability to enable for continuous
sea bottom observation during one year and 512 codes to
specify each seabottom equipment. Because we use gener-
al over 100 OBSs every year, the many codes enable us to
operate OBSs. Positions of OBSs deployed on sea bottom
are estimated by traveltimes of direct waves within 5 km
from the locations of deployment of each OBS. The accu-
racy of the estimated OBS position was within 100 m.

After the cruise, we edited the continuous OBS data
with length of 70 sec and SEG-Y format. At the same
time, the OBS clock was corrected by estimation of time
differences between OBS original time and GPS time,
which measured just before OBS deployment and just
after OBS retrieval. 

2.3 Multichannel hydrophone streamer
During airgun shooting, we towed a 12-channel

hydrophone streamer to investigate the shallow structures,
in particular, a distribution of sediments with low P-wave

velocity for the correction to construct a velocity model
using OBS data. Moreover, this is useful to detect the fault
configurations, which are deep normal faults within the
topographic low and the northern end of the Sofugan tec-
tonic line (Figure 4). We used the hydrophone streamer
cable (Teledyne Exploration, SDS-55) with a channel
interval of 25 m. The lengths of active section and read-in
cable from the stern are 300 m and 150 m, respectively,
and a distance from the ship stern to the nearest channel is
161 m. The streamer depth was 15 m. Hydrophone sen-
sors with sensitivity of -211.8 dB re V/µPa (20µV/µB)
were used and analog signals from 16 sensors in the same
channel were stacked before A/D conversion. The fre-
quency characteristic is 5 Hz to 5 kHz. The A/D conver-
sion kit was attached in the recording system, the
StrataVisor NX Marine made by Geometrics Inc, and
reflection data digitized with 4 msec interval was recorded
on DLT tapes with SEG-D 8048 4byte floating point for-
mat. System delay, which equals recording start time
minus system start time, was 50 msec. The record length
was 13.5 sec. A software SPECTRA produced by Concept
systems, UK, installed on Linux PC has been used as the
seismic navigation system and a GCS90 manufactured by
Sercel Inc., USA has been used as the airgun controller
system. A flow chart of the recording system using trigger
signals controlled by the SPECTRA is exactly the same as
the flow of Takahashi et al. (2005) shown in Figure 5.
Ship position (reference point of the vessel), shot time
(sec), channel position estimated using cable leveler data
and length of the read-in cable, water depth obtained by
multi-narrow beam data system (Seabeam 2100 systrem),
gun position, and shot number are stored with UKOOA
P1/90 format.

3. Data
In this chapter, we introduce some representative

examples of the seismic data obtained by OBSs and
MCS. Vertical components of Site#22 on the forearc

Figure4: Side and up views for geometry of airgun system and the hydrophone streamer.
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region, Site#56 near the volcanic front, Site#72 on the
Nishi-shichito ridge, Site#86 on the eastern Shikoku
basin, and horizontal components of OBS#72 are
described in section 3.1. multichannel seismic data
(MCS data) are described in section 3.2.

3.1 OBS
We retrieved all OBSs, however, recording system of

one OBS had troubles due to a few tears of sea water pen-
etrating into the glass sphere. The quality of most data of
available OBSs is basically good and we can trace the first
phases on vertical records until 150-200 km distance from
each OBS. Reflections also observed almost OBSs.
Horizontal records also show good quality despite of
poorer S/N ratio than the vertical, and we can see convert-
ed S arrivals until about 100 km from the OBS. We
describe characteristics of OBS data using vertical record
sections of Site#22 (Figure 5), Site#56 (Figure 6), Site#72
(Figure 7) and Site#86 (Figure 8) as follows.

Site#22 was deployed on the forearc region. We can
clearly trace first phases to the western offset of 180 km
from the OBS (Figure 5) and refraction with weak ampli-
tude continuing to an offset of 300km. The apparent
velocities of the refractions with weak amplitude is obvi-
ously slower than typical mantle velocity of 8 km/s. This
suggested that the mantle velocity beneath the arc region
is slow, and is consistent with results conducted along the
volcanic front in the northern Izu arc (Kodaira et al.,
accepted). For inside crust, the apparent velocities of the
refractions in the eastern side are 4.3-5.1, 7.1 and 8.1 km/s
for offsets of 8-21, 21-34 and 34-46 km, respectively. The
apparent velocity becomes small 6.6 km/s at an offset of
46-90 km due to the bathymetric change at the trench
slope break and increase to 7.5 km/s at an offset of 94-108
km. In the western side, we can trace them with apparent
velocities of 3.3, 4.6, 6.5-6.8 s, 5.6 and 8.1 km/s to offsets
of 8-10, 10-15, 37-94, 94-100 and 100-110 km, respec-
tively. The apparent velocity generally has severe change
due to rough topography and strong heterogeneity of shal-
low structure. 

OBS#56 was deployed at the western next to the vol-
canic front. The first phases in the eastern and western
sides could be traced to offsets of 120 km and 180 km,
respectively (Figure 6).The characteristic of this record is
relative slow apparent velocities in both sides. On the east-
ern side, we can trace first phases with apparent velocities
of 3.6, 5.2, 6.7-6.8 and 5.3-6.0 km/s at offsets of 5-10, 10-
13, 17-50 and over 50-66 km, respectively. At an offset of
over 66 km, the apparent velocity becomes high and over
9 km/s assuming mantle velocity of less than 8 km/s. This
suggest that the Moho inclines toward west assuming the

first phases identified at offsets of over 66 km to refrac-
tions from the mantle. In the western side, the apparent
velocities of these phases are 3.5, 5.2, 6.4, 6.7 and 7.2
km/s for offsets of 5-7, 7-11, 11-22 and 35-49 km, respec-
tively. At the eastern offset from 49 km, the apparent
velocity has severe change due to the rough topography. 

OBS#72 was deployed on the Nishi-shichito ridge. The
first phases from distances of about 100 km in both sides
can be identified (Figure 7). In the eastern side, we can
trace the first phases with apparent velocities of 3.2, 4.4,
6.0 and 7.5 km/s for offsets of 3-11, 11-18, 36-46 and 73-
93 km, respectively. Two concave shapes at offsets of 18-
36 and 46-73 km are affected topographic high. In the
western side, the apparent velocity of the first phases are
2.8, 3.5, 4.1, 5.3, 6.3 and 7.4 km/s for offsets of 6-9, 9-11,
11-15, 15-25, 40-49 and 49-60 km, respectively. At an
offset of over 60 km, the refractions from the mantle with
apparent velocity of 8.0 km/s can be seen.

OBS#93 was deployed on eastern Shikoku basin. The
first phases from the eastern distances of 200 km can be
seen (Figure 8). In the eastern side, the apparent velocity
changes severe due to rough topography and strong hetero-
geneity of the shallow structure. At the offsets of 30-60, 80-
100 and 100-140 km, clear reflections with relative high
amplitude can be seen. The reflections from far side with an
offset of over 100 km could be suggested the existence of
deep reflectors within the mantle assuming that the crustal
structure beneath the OBS is typical oceanic crust. 

Figures 9 indicate an example of horizontal records of
OBS#72. The first arrivals correspond to the refractions
through the crustal and mantle and are also recorded clear-
ly on the vertical component (Figure 7). As after phases,
the other phases converted at the basement from P-wave
to S-wave are observed at 5-10 sec to an offset of over 100
km. Because the airgun source in the sea water only shot
P-wave, we have to trace these converted waves to con-
struct S-wave structure. In the eastern side, we can see
them with apparent velocities of 3.2, 3.5, 4.0 and 4.2 km/s
at offsets of 10-20, 20-45, 45-80 and 80-95 km, respec-
tively. In the western side, the clear converted S-waves
with apparent velocities of 2.5, 3.9, 4.5 and 5.5-5.9 km/s
were observed at offsets of 12-14, 18-24, 40-100 and 104-
117 km, respectively.

3.2 MCS
The MCS data recorded by a 12-channel hydrophone

streamer has enough quality to understand shallow fault
configuration. The main part of the MCS profile (Lines
IBr9_obs_0 and IBr9_obs_2) and the most eastern part
(Line IBr9_obs_3) are shown in Figures 10. Applied ten-
tative flows were a collection of spherical divergence,
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Figure5: Vertical record section recorded by OBS#22. All traces are applied by the bandpass filter
with 5-15 Hz. Vertical and horizontal axes are offsets (km) from OBS and traveltimes (sec)
reduced by 8 km/s. 

Figure6: Vertical record section recorded by OBS#56. The details are same as for Figure 5.  

Figure7: Vertical record section recorded by OBS#72. The details are same as for Figure 5.   

editing bad quality traces, a time variant filter (3-125 Hz),
brute stacking of shot gather with constant velocity of
1500 m/s, a time variant bandpass filter of 20-50 Hz and
the auto gain control. Figure 10 indicates the MCS profile
and its interpretation. The characteristics of this reflection
profile are summarized from west to east as follows.

Beneath the Shikoku basin, we can identify weak
reflectors at two-way time of about 9 sec. The reflectors
could be interpreted as the Moho assuming the crustal

thickness is relatively thin according to previous study
(e.g., Suyehiro et al., 1996). For the sedimentary layer, we
can see a difference of a character. At the western part
from the Kinan escarpment, the thickness of the sedimen-
tary layer is relatively thin. However, the relative thick
sedimentary layer composed of two events could be traced
from the eastern part of the escarpment.

There are three large topographic highs between the
Nishi-shichito ridge and the volcanic front. The sedimen-
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Figure8: Vertical record section recorded by OBS#86 The details are same as for Figure 5.  

Figure9: Example of horizontal record sections recorded by OBS#72. All traces are filtered by 5-
15 Hz. The reduced velocity is 4.62 km/s.   

Figure10: MCS profile in stack section. 

tary layer exists at only western side and very thin at the
eastern basement. In particular, we can see small graben
next to the eastern root of the Nishi-shichito ridge. This
graben is surrounded by normal faults and this indicates
that the active rift develops here. There are no other nor-
mal faults in the rift zone. In the northern Izu-Ogasawara
ridge, such graben develops behind the volcanic front like
the Sumisu rift. It is speculated that the tectonic back-
ground in the initial rifting stage of this region might be

different with the northern Izu-Ogasawara arc. 
In the forearc region, we can see the thick sedimentary

layer with the maximum thickness of about 3 sec. The
sedimentary layer is composed of three or four events.
The thickness becomes thin toward east. These characters
are common in the Izu-Ogasawara-Mariana arc. At the
trench slope break, there are no clear sedimentary layers.
If the Ogasawara ridge continues to this region, the
Eocene arc should be located beneath the easternmost
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forearc. The sediments stored on the trench axis is thin
and 0.5 sec. It is suggested that much sediments could be
subducted beneath the Izu-Ogasawara arc. 

4. Summary
We carried out the large active seismic experiment

using 95 OBSs, a large airgun array with total capacity of
12,000 cubic inches and a 12-channel hydrophone stream-
er. Qualities of OBS and MCS data are good to under-
stand the velocity structure and detect the heterogeneity.
The OBSs recorded clear phases to the offsets of 150-200
km from each OBS. A part of horizontal components of
OBSs are also good and the converted S-waves could be
recorded to the offsets of over 100 km. The OBS data sug-
gests that the crustal thickness beneath the arc-backarc
transition zone is inferred to be relatively thin considering
the offsets from each OBS and the reflection profile. The
MCS data indicates the variation of the sedimentary struc-
tures and basement. In particularly, the currect active rift-
ing is located the eastern next to the Nishi-shichito ridge
not just behind of the volcanic front like the Sumisu rift.
This might suggest that the background tectonics of this
region is different with that of the northern Izu-Ogasawara
arc. The characteristics of the sedimentary layer on the
forearc basin are common to those of the northern arc, and
the maximum thickness is about 3 sec. 
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