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This paper reports the results of an
investigation of the relation of earth
tides to earthquakes. The authors focused
on small events with a magnitude of 2 or
greater that occurred at a depth of 70 km
or less as reported in the catalog of
earthquakes for 1997 to 2002 and published
by the Japanese Meteorological Agency
(JMA). The active areas of the earth were
divided into 100 regions where more than
200 earthquakes occurred within an area of
1-degree by 1-degree. The seismicity of
each region was correlated with the earth
tides. The authors found statistically
significant correlations in 13 regions,
where the P-axes of the earthquakes
estimated from focal mechanisms agrees with
the maximum principal axis of the tidal
stress tensor when both the direct solid
Earth tidal terms and the indirect ocean
loading terms are included. These results
indicate that earthquakes in these 13
regions are triggered by Earth tides.
Earlier studies report both positive
and negative correlations between Earth
tides and earthquake occurrence. The high
quality data provided by JMA allowed the
authors to clearly show that the
correlation exits, but in regions where the
local stress is close to the critical
condition required for an earthquake to
occur. These results are recognized
internationally as the first such evidence.
They also demonstrate the benefit of
studies that cross classical scientific
disciplinary boundaries, i.e.,
seismology, earth tides and oceanography.
After 2002, several large earthquakes
occurred within these 13 regions where the
authors found the critical conditions to
exist. These include the Aki-nada, Miyagi-
Oki, Tokachi-Oki, Mid-Niigata, and West-
off Fukuoka earthquakes. This study
provides a new index for identifying the
critical condition for earthquakes to occur
with a given area, and may lead to a new
approach in earthquake forecasting.

Recognizing the importance of this
paper and the fundamental contributions
that Sachiko Tanaka has made to earth
science, we select her as the recipient of
the EPS prize for 2005.
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