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Tensile Fault Model of the Crustal Deformation Associated with Earthquake Swarm

in the Eastern Izu Peninsula in May 2002

Hideki UEDA¥, Eiji YAMAMoOTO*, Tadashi OHKUBO*, Makoto MURAKAMI*¥,
Hiroshi UENO*** and Kohichi UHIRA**

From May 8 to 13 in 2002, a small-scale earthquake swarm took place off Ito City, eastern Izu Peninsula,
central Japan. Associated with the swarm, changes in the ground tilt as much as 2.8 yrad were detected by several
tiltmeters near the swarm area. The change can be approximately interpreted by a tensile fault in the vicinity of
the swarm area. We estimated the fault parameters from the tilt and GPS data, assuming that the fault length is
2km. The depth of the upper bound of the tensile fault and the width are 10 km and 2 km, respectively. The
estimated volumetric increase is 7X 1073 km®. This tensile fault is confirmed to be a dike intrusion from a deep
seated magma reservoir, that is, the same process which had been observed in 1980’s to 1990’s. The tilt vectors
of stations ITO and YOS are quite similar in shape in the period from May 8 to 11, suggesting thickening of the

dike without upward elongation during the period.
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Fig. 1. Map showing the locations of tiltmeter
stations (open circles). Solid circle shows the
location of Kamata seismic station operated
by the Japan Meteorological Agency. Dots
indicate epicenters of the seismic swarm
located by the Double-Difference method
(May 8-May 13, 2002).
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Fig. 6. Scatter plot of tilt changes at ITO
associated with the seismic swarms after 1989
with number of the earthquakes counted at
Kamata station and the activity periods.

Table 1. Seismic swarm activities occurred after 1989.

Swarm Event

Eq. Number Tilt change

Start Day Period (day) counted at ITO

at Kamata (urad)
89/05/21 14 1173 3.0
89/06/30 69 24989 27.0
91/08/20 4 61 0.7
91/12/25 8 354 1.0
93/01/10 9 2064 1.0
93/05/26 21 9567 11.0
94/02/27 14 300 0.0
95/09/11 48 9469 6.9
96/07/02 27 315 1.5
96/10/15 27 6005 4.5
97/03/03 24 9334 13.3
97/06/27 19 446 0.0
98/04/20 44 11033 6.2
02/05/08 6 396 2.1
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