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Crustal Structure Beneath the Swarm Earthquake Zone in the West of Miyake-jima
Island and the Related Tectonics of the Northern Part of the Zenisu Ridge’®

Yoshio UEDA*, Yukihiro KATO** and the Seabottom Survey Team in the West of Miyvake-jima Island
Abstract

In response to the eruption of Mivake-jima volcano starting in June 27, 2000 and the associated
swarm earthquakes in the west of Mivake-jima island, the comprehensive surveys and ocean bot-
tom earthquake ohservation were conducted by the Japanese Hydrographic Department. Some of
the survey results and the derived sub-bottom structure were presented with consideration of tec-
tonics as to the northern part of the Zenisu ridge inferred from geophysicat data of topography,
magnetic and gravity anomalies covering the northern part of the Izu-shoto region. The narrow
multi-heam soundings in the west of the Miyake-jima island show the small volcanic cones in the
southeast offing of the Kozu-shima island. The seismic records proved the existence of many nor-
mal faults segmenting the sedimentary layers, which may imply the compressive stress field in
NW-SE direction, It is also confirmed that the swarm earthquake region coincides well with the
northeastern edge of magnetic basement high. Magnetic basement highs implying the dyke intru-
sion were also recognized between the Nil-jima and Kozu-shima islands. These features may sug-
gest upwelling of magma through NW-SE trending deep fractures caused by regional stress field,
The general distribution of magnetic and gravity anomalies covering the northern part of the Izu-
shoto region, show the good correspondence with the tectonic lines inferred from seismic activity.
‘The northern part of the Zenisu ridge has been segmented intoe three part, Omurodashi , Nii-jima,
and Kozu-shima blocks, and in between there exist magnetic basement highs implying the dyke
intrusion through the deep fractures in the crust.

The deflection of the major axis of Nii-jima islands is ascribed to the rotational movement caused

by the huge dyke intrusions occurred in the east of the island.
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Survey ship Period Ttem
Shoyoe 2000/6/26-7/18

Narrew multi-beam sounding
Side scan sonner imaging
Single channel seismic
Magnetic and gravity

Seismic observation by Ocean
hottomseismograph{ODBS)
Sampling of colored water

Meiyo 2000/7/30-8/3 Withdrawing of OBS
Muiti-beam sounding
Magnetic survey

Meiyo 2000/10/6-10/18 Multi-beam sounding

Single channel seismic

Magnetic survey

Table 1 Survey cruses of the swarm earthquake zone
in the west of Mivake-jima island by JHD.
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Crustal Structure Beneath the Swarin Earthquake Zone in the West of Miyake-jima
Istand and the Related Tectonics of the Northern Part of the Zenisu Ridge

Fig.1{a} Mosaic map of the seabottom craters on the western flank of Miyake-jima island obtained by multi-beam
side scan sonner(system-5400). Five parallel track lines trending in the N-S direction are shown. Sweep
width along survey line is about 150m. Each image was overlapped about 60% in the sweep direction,

A: Three craters located about 1.5km west from the coast of Miyake-jima island.
BCDEF: seabottom cracks in the western flank of Miyake-jima island, which might be created due to
magma intrusion on June 27.
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Fig.1(b) Large scale map of the area A in Fig.l{a).

Fig.l(c) Large scale map of the area B in Fig.1(a).
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Fig.2 Topography of the northern part of the Izu-Shoto.
Contour interval is 50m in the area shallower than 500m and 100m deeper than 500m.
0S:0shima, MYK:Miyake-jima, NI:Nii-jima, KZKozu-shima, TD:Tadanae-shima, TS To-shima,
SK:Shikine-shima, UTN:Utone-jima, ON:Onohara-shima, TK:Takase, OMD:Omurodashi,
ITY:Hyotanse, KZN:Kozunakase, MKM:Mikomoto-shima.
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Crustal Structure Reneath the Swarm Earthquake Zone in the West of Miyake-jima
Island and the Related Tectonics of the Northern Part of the Zenisu Ridge
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Fig3(a) Detailed topography in the vicinity of Miyakejima Kozu-shima and Nii-jina istands. Small
knolls arrangement are shown by alphabetic characters as (A-B-C-D), (E-F), and (G-H-J}.
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Fig3(h) Detailed topography around Kozu-shima.
A seismic record along a broken line is shown in Fig.5(c).
Small knolls are indicated by alphabetic characters(A,BC.DET).
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Fig5(a) Seismic record along line-6 shown in Figd,
A: Normal faults segmenting the sedimentary layers.
B: Volcanic small knoll, C:convex feature of sedimentary layers.
D: Acoustic basement corresponding magnetic basement high(Fig.7;F).
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Island and the Related Tectonics of the Northern Part of the Zenisu Ridge

o

Fig.5{c) N-S seismic record of the volcanic cones to the southeast of Kozu-shima,
Northward point is 34 17'N and southward point is 34" 01'N along 139° 14E
respectively. A part of survey line is shown in Fig.3(b).

A: Volcanic knoll in the southeast of Kozu-shima.
B: Volcanic small knoll at 139 140'E, 34 117N ,where is the southwestern
margin of the swarm earthquake zone.
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Figt6 Total intensity magnetic anomalies in the vicinity of Miyake, Kozu and Nii-jima istands.

Contour interval is 50nT, Shaded zone means positive area.
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Fig.7 Magnetic basement relief derived from magnetic anomalies shown in Fig6.

Contour interval is 100m.

ABC, and R : Magnetic basement highs which indicate volcanic dikes intruded the basement of the Zenisu

ridge. The magnetic basement high shown by R is estimated to be reversely magnetized. D-I&: Magnetic base-

ment high trending northwestward from the Onohara-shima island. The swarm earthquake zone is shown by a

closed dotted line. F: Nagnetic basement high to the cast of Niigima island, GII are magnetic basement highs

corresponding to the Takase ridge.
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Fig.10 Magnetic anomaly of total force covering the northern part of the Izu-shoto island. Contour interval is 50nT.
Shaded zone meanes positive anomaly area.

Lines ! to 5 mean the approximate position of faults estimated from earthquakes.
VE: volcanic front, A: Takase ridge, B: Omuredasi, C: Niijima-uranose
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Fig.ll(a) Free-air gravity anomaly over the northern part of the Izu-shoto island.

Contour interval is 2mgal,
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Fig.A3 Magnetic anomaly map calculated from survey
data in 2000. Contour interval is 20nT.

Fig A20 858 2 B, AP H IO AN AL % &
RLZEMGRTHL, WRRERITIVETI
(X, ENEBZLHED, ARG LSO MN TR
WHENA, ZOMETIRY A 7 O ADHFEED)
PHMEESNTEY, ZOX) RIEIHIC X 50
SRR L TR EDH 5. MAiz, ¥
A 7 A BARAH ORI B0 CIIRIFIC LT
10nTAEEDOZALA PR S 5.
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