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Ocean Bottom Seismographic Observation at the Fukutoku-okanoba Submarine Volcano

Azusa NISHIZAWA *, Tomozo ONO **, Heiji SAKAMOTO **,
Yoshihiro MATSUMOTO ** and Yasuo OTANI **

Abstract

An ocean bottom seismographic (OBS) investigation was carried out to obtain seismic character-
istics around the Fukutoku-okanoba, one of the active submarine volcanoes on the southern end of
the volcanic front of the Izu-Ogasawara (Bonin) arc.

Crustal structure was estimated by seismic refraction survey using an airgun and OBS system.
First arrivals were hardly detected within an offset of 10 km in several record sections, although
an airgun with large capacity of 4000 inch® was used. This suggests that there are low wavespeed
materials and/or seismic wave attenuated zone beneath the topographically depressed region
around the Fukutoku-okanoba submarine volcano.

The seismicity in and around the Fukutoku-okanoba region was low during the observation peri-
od from Jun. 28 to Aug. 1, 1999. Most of the hypocenters were located outside of the OBS array
and they were distributed in the connected region between the Ogasawara Ridge and Mariana
Ridge. Many microearthquakes with monotonic frequency of 7-14 Hz, so-called long period event

(LPE) popular in volcanic regions, were recorded at several OBSs but independently.
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Fig.1 Tectonic map around the Izu-Ogasawara

(Bonin) island arc system. The bathymetry data
are obtained mainly by SeaBeam system of
Hydrographic Department, Japan. Small circles
are epicenters with M =2 and depth = 50 km
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 50 km during 1977-
2001 Mar. are by the Harvard centroid-moment
tensor (CMT) catalog.
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Photo. 1 Discolored water observed on Mar. 6, 2001.
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Three dimensional view of the seafloor topography. Bathymetry data were obtained by SeaBeam 2112

system on S/V Shoyo and by Echo Track MKII on unmanned, radio controlled vehicle, Manbo IL
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Fig. 3 Location of the Fukutoku-okanoba submarine volcano (inside blue square), OBSs (asterisks) and refraction
profiles (thick lines) on the shaded bathymetry.
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Fig.4 Sidescan image around the Fukutoku-okanoba area. The blank areas of the Fukutoku-okanoba and
Minami-iwo-jima on the image are data gaps and areas producing strong backscatter are shown in dark tone.
The data were obtained by SeaBeam 2112 system on S/V Shoyo.
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Table 1

St. deployment(GMT) Lat.('N) Lon.(E) depth(m) retrieval(GMT) Lat. 'N) Lon.(’E)
FK1 99/6/28 06:42:00 24 20.0047 141 28.4790 426 99/8/01 2:26 24 19.9 141 284
FK2 99/6/28 07:18:18 2418.5670 141 25.3254 678 99/8/01 3:41 24183 14125.10
FK3 99/6/28 07:48:47 2418.0290 141 27.5310 423 99/7/10 5:17 2417.8 141 28.1
FK4 99/6/28 09:36:43 24 18.0936 141 30.3438 211 99/8/01 23:27 24 18.2 141 30.4
FK5 99/6/28 10:03:56 24 17.9236 141 32.1933 683 99/8/01 8:38 24 17.9 141 32.0
FK6 99/6/28 08:12:06 24 16.5816 141 26.8452 527 99/8/01 4:40 24 16.5 141 26.6
FK7 99/6/28 08:50:34 24 15.8029 141 29.1682 339 99/8/01 5:58 24 15.8 141 28.6
FK8 99/6/28 09:06:43 24 15.8022 141 29.9851 421

FK9 99/6/28 10:31:15 24 15.7020 141 32.1437 360 99/8/01 7:47 24 15.6 141 32.0

v M7 km THEAHRI L T 5. FK1, 3, 4
DOET, FK2OHMB X OFKS5, 9OPHM T S [
FRGRSIEOLNTED, ANV TIROMIEON
I TUEAARIYI s IR EE B 5\ I3 H R I
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TUAAET 2 P & 2-4 km/s @A & OJRITIE D
B2 FHWT 5 7201213, 1.6-20 km/s D#PHT
HoEESNS, 2-4km/sEix, HELHB O
KREWVEFHENSWTEHO2OIZ051T 60, JES
FEARTI2kmTH 5.
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W zEL S LIk > CEE 2%, KHEE O
P B 2 L AT E R\, Linel ® FK2 Ol
O HiEE10-20 km TH 5 7218 5 2K HIS N %
L CEeET S L, WHTICPIEAES
24 kn/sHEOWHEDOGAEPHEE S ND. TDE
THBEHE S B S & Fig12 1R .

%12 Line 3 TIX FK6 O Jbdb Bl o ik 10

km DLt T 5 N7 5 5 AMRHEISNER 2 (53 L T
E7-ERET D E, WM TIZ32km/sFEEDOY
BAOHAEDHEE SN S, Lined T, B TIE
RHEEDOMZHEETE TV ARWDS, KR FB X
Z2kmIEHEEZ B L, BRI BVTY
BBRAGL b F 7y MEZFPIT 22 L8
TE5. FUBIZOWTH LN PIESHEET
TNV %Fig 1312F LD TRLZ.

3—2 BRMETE

BRI P O MEGE O EF O 72012,
OBS FK4 oifiriskz /e L7z, Fig 141213 1
TEHEGOM N LY, 1RGO DD
B EICESE )RR L TH L. BLE265
IZDAT L a— ¥ FH ZAAKEOIREASFLER S
TWw5.7H4,5, 7, 8 9H IR EHREED 0D
TH Y OIRE L TV 5.

WL OMDOOBS TIE, (FIF 12 W E <Rt sk
PR L CTLE ) IREFEFHK SN TS, Fig
15121EFK21ICB 32 7HI12HE 13HO2 HE O
WAL FRZ RS, M H & D 3-7HREB X UV15-19 1K
(GMT) Ok OFLFFA M L TV 5. REHO
JFERPAHTH L7280, T TIEIhz /4 XE
LT B, 2D/ A4 XDKE L 7 BHERTHE &
WY DAL L OB % 7=/ R % Fig. 16
R L7z, FR2IZBWT /A ABKEL B
SNEMEHE DS ST HREZNRIE LT b, —7,
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Fig. 6 Observed record sections of the OBSs for each profile. The reduction velocity in the record section is 6.0 km/s.
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Fig. 8 Same as Fig. 7 but for Line 2.
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Fig. 10 Same as Fig. 7 but for Line 4.
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1999 Fukutoku-okanoba
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Fig. 13 P wavespeed models estimated for the all profiles. Question mark indicates the region where is not con-
strained in this study.
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Fig. 17 Several types of events observed at OBS FK4. (upper) Continuous records on July 11, 1999. The signal

component is vertical seismometer. The records for one hour are aligned on a trace. (bottom left)

Continuous records of 9h. The records for 25 min are aligned on a trace. (bottom right) Continuous records

of 15h.
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Ocean Bottom Seismographic Observation at the Fukutoku-okanoba Submarine Volcano.
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Fig. 20 S-P time distributions for each OBS.
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Fig. 22 Epicenter distribution (circles) by OBS observation during 1999 Jun.28-Jul.31. Focal mechanisms : Harvard
CMT catalog (1977-2001 Mar, depth = 50km). Green small squares : epicenters by NOAA NGDC database

(1980-1990, M = 5).
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