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Why do displacement velocities of the Niijima, Shiki-

nejima, and Koudushima islands vary over time?
—Crustal activity accompanied by the 2000 Eruption of Miyakejima
Volcano—

Yoshihisa Iio*

Earthquake Research Institute, the University of Tokyo

Abstract

Displacement velocities of the Niijima, Shikinejima, and Koudushima islands to Minamiizu
from June to August in 2000 measured by the GEONET vary over time. It seems that the
displacement velocities of the Shikinejima and Niijima islands show a reverse correlation. This can
be explained by two pairs of dyke and fault plane, the northern and southern pairs. It is inferred
from seismic activity that these pairs alternately became active. The displacement velocity of the
Shikinejima was large when the southern pair was active, while that of the Niijima was large when
the northern pair was active. Further, all of the displacement velocities became small for a few days
after a large earthquake (M >6) occurred. This might be explained by a decrease in volumetric
strain in and around the magma chambers in the lower crust.
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Fig. 1.

averaged displacements of the Koudushima, Shikinejima, and Niijima islands relative to Izu2 from June 28, 2000 to

(a) Displacements, (b) averaged displacements per two days, and (¢) velocities per day differentiated from the

August 28, 2000 measured by

the GEONET.

Dates of occurrences of large

earthquakes (M

6) are

indicated by

aArrows.

The upward direction is East or North.

The data points are plotted at the center of the period when the

data were obtained. (d) Correlation between velocities per

day differentiated from the

averaged displacements, of the

Shikinejima and Niijima islands relative to [zu2 from June 28, 2000 to July 28, 2000,
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Fig. 2. (a) Magnitude-Time plots of earthquakes occurring in the region indicated in Fig. 3 from the surface to a depth
of 30 km from June 28, 2000 to August 28, 2000. The vertical axis indicates the distance along the strike of the dyke
intrusion. The top and bottom is NW, the direction of Shikinejima island, and SE, that of the Mivakejima island,
respectively. (b) Daily numbers of earthquakes divided into two groups of the northwestern (red) and southeastern
(black) sides of the line that passes through the point of 34.2?7 and 139.3N. Earthquakes occurring within a distance of
5km in the perpendicular direction to the dyke were analyzed.
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Table 1. Fault parameters.

Date  Magnitude Azimth Dip Slip Length Width  Depth
7/01 16:01  M6.4 100 76 -166 15 5 -1.5
7/1510:30  M6.3 277 86 163 10 & -1.5
7/3021:25 Mo6.4 288 90 173 1§ 1.5 -12.5

Dyke north 135 90 = 10 ] -1.5
Dyke south 135 90 = 10 5 -1.5

Azimuths, dips, and slips (slip angles) are measured by the standard
procedure. Depths indicate the depths of the center of fault planes.
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