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Ocean Bottom Seismographic Observation at Myojin Sho T

Azusa NISHIZAWA*, Tomozo ONO**, Yasuo OTANI**, and Hiroyasu FURUKAWA*
Abstract

The Myojin Sho is one of the active submarine volcanoes on the volcanic front of the Izu
-Ogasawara (Bonin) arc. In 1998, we carried out geological and geophysical survey to elucidate
the present volcanic activity of the Myojin Sho. The survey includes multi-beam swath bathym-
etry, single~channel seismic reflection, seismic refraction, microseismicity, magnetic and gravity
measurements, [n this paper, we report mainly seismic results.

Crustal structure was estimated by seismic refraction survey using an airgun and ocean bottom
seismograph (OBS) system. We deployed nine OBSs on and around the volcanic edifice of the
Myojin Sho region. P wavespeed structure models beneath the volcanic edifice, basement region
with water depth of about 1,500m and transition zones between them were obtained.

Seismic activities were observed by the OBSs for 18 days during September 2 and 19, 1998.
Microearthquake activily was concentrated to the south of the Myojin Sho. The north-south
vertical section indicates that the seismicity becomes shallower towards north, that is, towards the
Myojin Sho. However, there is no seismicity just beneath the Myojin Sho.
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Fig. 1

Seafloor topography around the Izu-Ogasawara (Bonin) island arc system. The bathymetry data

are obtained by SeaBeam system of Hydrographic Department, Japan. Small circles are epicenters
with M22 and depth =50km by JMA during 1926-1998 July. Green squares are epicenters with M=
5 during 1980-1990 (data from National Geophysical Data Center (NOAA) earthquake database).
Focal mechanisms of the earthquakes shallower than 50km during 1977-1999 June are by the Harvard

centroid-moment tensor (CMT) catalog.
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Fig.2 Location of the Myojin Sho submarine
volcano, OBSs (asterisks) and refraction
profiles (thick lines) on the shaded bathym-
etry obtained by SeaBeam systems on S/V
Shoyo and S/V Meiyo.
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airgun.
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Fig.4 ‘Three dimensional view of the bathymetry
(top) and sidescan image (bottom) around
the Myojin Sho area. The blank areas of the
Myojin Sho and Beyonnaise Rocks on the
sidescan image are data gaps and areas
producing strong backscatter are shown in
dark tone. The data

SeaBeam 2112 system on S/V Shayo.
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Fig.6 Single channel reflection profiles. The data have been passed Butterworth bandpass- filtered from
30-150Hz. The position of each profile is shown in Fig. 5.
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Fig.13 Fan shooting record sections of OBS MJ6 for Line 1 and Line 2. Amplitudes of

first arrivals in the part with arrows are very weak.
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Fig.16 (a) Dayly number of earthgua‘li:s detected
during the observation period. (b) S-P time
distributions for the OBSs of M]3, MJ5 and
M]J8.
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Lienert, B. R.,, E. Berg and L. N. Frazer :

Hypocenter ; An earthquake location

Tabhle 1 OQcean Bottom Seismograph Stations
St Latitude ('N) Longitude("E) depth(m) deployment(GMT) retrieval(GMT) Tp (s)

ML 31 502885 139 51.3997 743 93/9/1 234000 98/9/19 326 044
M)2 31 539935 139 514204 763 98/9/2 03318 93/9/19 444 033
Mj3 31 581979 13% 513903 1152 93/9/2  1:1747 93/9/19 602 028
MJ4 31 582052 139 59.9930 1241 93/9/2 25736 93/9/19 550 028
M5 31 581983 140 53062 1503 93/9/2 35805 98/9/20 007 044
M6 31 526971 D 55939 1432 98/9/2 43634 98/9/19 052 033
M]7 31 502871 140 85031 1765 98/9/2  507:43 98/9/18 2311 067
MJS 31 502846 140  0.0072 19 98/9/2 54515 98/9/19 159 044
M]3 31 546029 139 552939 274 98/9/2 20643 98/9/19 707 017

Tp : station delay (sec) for P wave arrivals.
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Fig.17 Hypocenter distribution determined by OBS observation during 1998 Sep.2-Sep.19.
Asterisks and circles are positions of OBSs and hypocenters, respectively. North-south
vertical section shows the hypocenters located to the east of 140" E.
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Fig.18 Total-intensity magnetic anomalies obtained by combining ship and aer-
omagnetic survey. Contour map (left) and shaded relief (right) are shown.
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Fig.19 Free-air gravity anomaly (left) and simple Bouguer anomaly (right). Seafloor topogra-
phy is superimposed on the maps by dotted contours.

-



Ocean Bottom Seismographic Observation at Myojin Sho

139° 50'E 140° 00'E 140° 10'E 139° 50'E 140° 00'E 140° 10'E
32" 10N [ i s - =L 32 10N
32° 00N | - 32° 00'N
31° 50N - L 31" 50'N
| - 11
KeTTA Feb 23 09:51:19 2000  btd1.60.grd
50 60 70 80 90 100 110 120 130 140 150
freeair gravity anomaly(mGal) E
139° 50'E 140° 00'E 140° 10'E 139° 50'E 140° 00'E 140° 10'E 230 y
32° 10'N 1 220 8
210 e
200
32° QO'N - 190 %
F180
170 Vv
- i
31° 50'N - 160 ¢
i50 Y
140 g
n
130
o)
32° 1O'N | 120 m
110 ?
100 VY
32° 00N 1 90 m
go G
a
I
31" 50'N |

Feb 23 09:52:34 2000| bfd2.67.grd

Fig.20 Shaded relief gravity anomaly maps. Free-air gravity anomaly (top left) and Bouguer gravity
anomalies for assumed densities of 1.60, 1.80, 2.00, 2.30 and 2.67 g /ew* (others) are shown.
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