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Shallow seismic crustal structure around Nishinoshima volcano’

Chiaki OKADA*!, Mitsuhiro OIKAWA **, and Azusa NISHIZAWA *!

Abstract

We carried out a seismic survey to estimate the shallow crustal structure around Nishinoshima volcano in

July 2015. Five seismic lines, on each of which were deployed two ocean bottom seismographs, were shot

with an airgun array as a controlled seismic source. We obtained simple P-wave velocity (Vp) models for

the four seismic lines around Nishinoshima volcano. Each model consists of four layers with Vp of ~ 2
km/s, 3.4-3.5 km/s, 4.7 km/s, and 6.0 km/s, from top to bottom. Ascending materials with higher Vp >

~ 4 km/s were detected beneath the bathymetric high at the northwest of Nishinoshima volcano and

immediately below the Nishinoshima-Minami Knoll.
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Fig. 1. Distribution of active volcanoes (red triangles)
on the Izu-Ogasawara-Mariana island arc,
located in the south of the main island of Japan.
Asterisks are the active submarine volcanoes
where JCG carried out ocean bottom seismic
observations. The largest blue asterisk indicates
Nishinoshima volcano.

B 1. AMNEHOPE - N - <) 7 BRI B
T BIEEI 2 KI5 A R=4). REIO X
ZBWTIE, BARTZHE LTS & 2 i R
B2 L7z, HOORMIEZEOMEZ
N

xEINhTBY (Fig.2), OBSL =7 #H T L
A 2 L7t B i 21772, 72, ¥
YINFXARNVARN) = =T =T (£ =)
DRI R CHRAL L, ROSHEERA D it
L7:. OBSOfi#EB L T 7 7 » i %
Table 1 3 X OF Table 2 \Z/RF. H4f5F?d OBS O
FEELMBIEEAD Y, 4RIV ZEILE IR
S N7z OBS Ol F & HHIRICE Y PEs & 95 12
LCilioTW5b. 5Rho1AKIE HHZEOmHNC

AXIE S 7z OBS & VH 2 S i e FIZEE S e
OBSOHE FLZ @AM THLH. —FEHZXIILD
IR R L2720, SLIEB M2 5 S5
AT FCHBETHEEL TS, BENEIE
40 #T, 1500 inch® (#245L) OTT7 H % 3
¥ (BART3.7L) BALA 7H 4 Ho#A,
S2MHICBNTZ T H U RERIC Nl =T H
NIT7RNERI L720OT, DRI 7T % 2
X (RAERA49.1LD) OAREHL. =7 F U 5E
daEHE LT b, S2HMIIRE & T, KRS
B CHIFET T B X O AMIEER L <
W, T Y OFEEERE, 5 MR AT B
IO OBERZEOTI41l Y3y b ThHo
72, T HUBIVAL = VIEENENEER 10
m CTHRAL L7z, i L7z OBS g kk iz oW
T, RH - (2016) 2SSz,

3 FEIEIE

P B RS RAT 1X, F O K OBS 12O W
TlLa—Ftr¥a ok, EIENEs L0
B AR O, €T IVOIER, 7+ 77—
FETFY Y712 BETVOLE (Fujie et al.,
2000; Kubota et al., 2009) DNETHE i L 7-.

¥9, % OBS oifacdkn 5, WM - TH
BLAZT AV RERI LD 40 BH O Z )
DL, =7 4 ¥ &% OBS O o ik % f il &
THLa—Ftrya URERLE KIS, 2R
Sola—Ftryaryhs, MFEWES L O
B I DFAILY 24T o 7.

R E 7V OTERICBWT, KA S
b THEN L 72K IE A D 7 — & 5 5 MR
) WEHIE 7 — & 23 U<, #IE 7 VI
DANTz. £72, REKBOWEIEZY Y7 VTF v 4
WV ST BRI AT TR O N2 HERE T O S 454 %
S L7z ¥y 7T v ROV R R R A L 8k
% Fig. 3 1R T. #MoOMEIEEER () %
AL, BE g v MEST, T3y MLZIEF
WM ST NS, HEER 1.0-3.0 o
THERINLBANESPHERAZEL T L. @
W, HuBE BRI I X S AR AR HE AR R 1 O HEE 1A

_86_



27°20'

27°10' g

140°40'

Shallow seismic crustal structure around Nishinoshima volcano

140°50'

10km

140°50'

141°00'

141°00'

50 -30 -20 -15 -10 -00 20
depth, km

Fig. 2. Positions of the OBS (triangle) and airgun shooting track (red line) on the shaded bathymetry around
Nishinoshima volcano. Each OBS belongs to the following organizations: blue: JCG, yellow: Metrological
Research Institute, green: Earthquake Research Institute of the University of Tokyo. P-wave velocity models
were obtained for the thick black lines in this study. Only OBS records without a P-wave velocity model are

shown for line S4 (black dotted line).
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Table 1. List of OBS parameters.
#1. OBS®/8F XA —%—1) A b,

Table 2. List of seismic survey lines.

F 2, HWERHFANMD ) 2 k.

OBS position Depth deployment retrieval
name:: 4 E (m}) date Time date Time
(IsT) sT)
5t1 27° 18.046° 140° 51.780° 1307 2015/6/25 11:33 2015/7/6  10:37
5t2 27" 15.850° 140" 56.346" 1310 2015/6/25 10:55 2015/7/6 1236
5t3 27° 11.659° 140" 53.531 890 2015/6/25 09:13 2015/7/6 1459
5td 27" 141407 140" 49.146" 1051 2015/6/25 0B:26 2015/7/6  16:25
5t5 27" 10337 140° 53.992' 213 2015/6/25 09:59 2015/7/6  13:57

Line name Direction of Position of Position of Total length of
survey line the starting point the end point the survey line
27°20.1218'N 27°11.4654'N
51 NE-SW 18.0 km
140°52.5584°E 140°47.4466°E
27°16.4655'N 27°08.4272'N
52 NW-5E 22.5km
140°45,3546'E 140°55.5837'E
27°15.1479'N 27°10.4353'N
53 NW-SE 19.8 km
140°46,1403°E 140°56,3908°E
27°07.3538'N 27°19.1172'N
54 SW-NE 24.8 km
140°51.1446'E 140°59.1421'E
27°14.3103'N 27°19.2187'N
55 SE-NW 18.9 km
140°59.3609°E 140°49.3307'E
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Fig. 3. Single channel seismic profiles obtained from each line. (a) line S1, (b) line S2, (c) line S3, (d) line S4, and

(e) line Sb.
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Fig. 4. OBS data observed along line SI. (a) vertical record section for St1, (b) travel time picks of first arrival times
(red dots) on the record section (a), (c) vertical record section for St4, (d) travel time picks of first arrival
times (red dots) on the record section (c). The OBS data were band pass filtered at 5-30 Hz. A gain factor
proportional to distance has been used to enhance the distant seismograms. Reduction velocity is 3.5 km/s.
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Fig. 5. OBS data observed along line S2. (a) vertical record section for St4, (b) travel time picks of first arrival times
(red dots) on the record section (a), (c) vertical record section for St5, (d) travel time picks of first arrival
times (red dots) on the record section (c). The OBS data were band pass filtered at 5-30 Hz. A gain factor
proportional to distance has been used to enhance the distant seismograms. Reduction velocity is 3.5 km/s.
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Fig. 6. OBS data observed along line S3. (a) vertical record section for St3, (b) travel time picks of first arrival times
(red dots) on the record section (a), (c) vertical record section for St4, (d) travel time picks of first arrival
times (red dots) on the record section (c). The OBS data were band pass filtered at 5-30 Hz. A gain factor
proportional to distance has been used to enhance the distant seismograms. Reduction velocity is 3.5 km/s.
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Fig. 7. OBS data observed along line S4. (a) vertical record section for St2, (b) travel time picks of first arrival times
(red dots) on the record section (a), (c) vertical record section for St3, (d) travel time picks of first arrival
times (red dots) on the record section (c). The OBS data were band pass filtered at 5-30 Hz. A gain factor
proportional to distance has been used to enhance the distant seismograms. Reduction velocity is 3.5 km/s.
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Fig. 8. OBS data observed along line S5. (a) vertical record section for St1, (b) travel time picks of first arrival times
(red dots) on the record section (a), (c) vertical record section for St2, (d) travel time picks of first arrival
times (red dots) on the record section (c). The OBS data were band pass filtered at 5-30 Hz. A gain factor
proportional to distance has been used to enhance the distant seismograms. Reduction velocity is 3.5 km/s.
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Fig. 9. (a) P-wave velocity model for line S1. The contours show the velocity of every 0.25 km/s from 2.0 to 6.0 km/s.
(b) Ray diagram for Stl and St4. The blue lines indicate the interfaces between each layer in the structure. (c)
Calculated travel times for the P-wave velocity model in (a) on the record section obtained at St4. (d) Same as
(c) for Stl.
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Fig. 10. (a) P-wave velocity model for line S2. The contours show the velocity of every 0.25 km/s from 2.0 to 6.0 km/s.
(b) Ray diagram for St4 and St5. The blue lines indicate the interfaces between each layer in the structure.
(c) Calculated travel times for the P-wave velocity model in (a) on the record section obtained at St4. (d)
Same as (c) for Stb.
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Fig.11. (a) P-wave velocity model for line S3. The contours show the velocity of every 0.25 km/s from 2.0 to 6.0 km/s.

11.

(b) Ray diagram for St3 and St4. The blue lines indicate the interfaces between each layer in the structure.
(c) Calculated travel times for the P-wave velocity model in (a) on the record section obtained at St4. (d)
Same as (c) for St3.
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Fig. 12. (a) P-wave velocity model for line S5. The contours show the velocity of every 0.25 km/s from 2.0 to 6.0 km/s.

12.

(b) Ray diagram for Stl and St2. The blue lines indicate the interfaces between each layer in the structure.
(c) Calculated travel times for the P-wave velocity model in (a) on the record section obtained at Stl. (d)
Same as (c) for St2.
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