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Fig.1 Epicenter distribution of earthquakes (h/60 km). Iso-depth is shown by thin line with 200 m interval.
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Fig.2 Relocated hypocenter distribution (circles) of the 1964 Oga-oki earthquake and its aftershocks by
using the master event method (Umino et al., 2001). (a) Map view and (b) EW vertical cross section.
Estimation errors of hypocenters are shown by bars. Square denotes the hypocenter of the 1983 Japan
Sea earthquake which was taken as the master event. Relative moment release on the fault plane of the
1983 Japan Sea earthquake is shown on the map view by gray scale [after Fukuyama and Irikura
(1986)].
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Hypocenter distribution (crosses) of 1997 M5.6 earthquake and its aftershocks located by using sP
depth phase (Umino et al., 2001). (a) Map view and (b) EW vertical cross section. Hypocenter of the
1983 Japan Sea earthquake and 1964 Oga-oki earthquake are shown by a large square and large circle,
respectively. Pluses and circles show locations of relocated aftershocks of the 1983 Japan Sea
earthquake and 1964 Oga-oki earthquake, respectively. Location of the plane of aseismic preslip
estimated by Linde et al. (1988) is shown by a dotted line (L). Dash-dotted lines M, O and I show the
seismic gap off Akita and Yamagata prefectures proposed by Matsuzawa (1996), Ohtake (1995) and
Ishikawa (1994), respectively.
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Fig.4 Epicenter distributions for the shallow events with M3 or larger off Akita and Yamagata prefectures.

"

Hevy line indicates the location of Matsuzawa's "seismic gap of the second kind" 1). (a) May 1975 -

April 1994. (b) August 1994 - July 1995. (c) August 1995 - June 1998. (d) July 1998 - January 2001.
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Fig.5 Epicenter distributions for the shallow events with M4.5 or larger beneath the eastern margin of the
Japan Sea (JMA data). (a) 1926 - 1990. (b) 1991 - 1999.
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Locations of continuous observation stations of crustal deformation near the coast of the Japan sea.
Hollow and solid triangles indicate stations where extensometers and water-tube tiltmeters are installed,
and stations where borehole strainmeters are installed, respectively. Hollow squares and solid squares
indicate stations where borehole strainmeters and tiltmeters are installed, and stations where borehole

three component strainmeters and tiltmeters are installed, respectively.
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Fig.7(a),(b) Strain and tilt change observed by extensometers and water-tube tiltmeters at (a) OGA, (b)GIM,

and (c)NIB for the period from January, 1984 to January, 2001. EXNS, EXEW, GMNE, DILT,
GMAX, TLNS, TLEW, and PRCP denote NS-, EW- linear strain, NS-EW shear strain, areal
dilatation, maximum shear strain, NS-, EW-tilt, and daily precipitation, respectively. Numeral
shown besides each component name denotes scale per division in nano strains or nano radians.
Normal annual change for the period are extracted from observed data. Asterisks show periods

including artificial disturbances.
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Institution of Washington.
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Strain and tilt change observed by borehole strainmeters and tiltmeters at (a)FKU, (b)IW3, (c)TBS,
(d)SKT, and (¢)ATM for the period from September, 1996 to January, 2001. BTLX, BTLY indicate
tilt change along X- and Y-axis of each instrument shown in the right panel of each station. BSMD,
BSD1, BSD2, and BSD3 denote change in volumetric strain, linear strain along 0, 120, and 240
degrees measured from X-axis of three component strainmeters, respectively. DILT and SHMX
indicate changes in areal dilatation and maximum shear strain calculated from 3-componet strain at
TBS. ATMP and PRCP indicate atmospheric pressure and daily precipitation at each site. The left
and right panel shows the temporal variation, and the change in the tilting vector, respectively. E and
T noted beside traces of tilt changes indicate instrumental step by shock of earthquake or thunder,

respectively.
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