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Fig.1 Observation networks of Kyoto University, of which data are used for this study. TOT,
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All earthquakes determined by 4 networks in Fig.1.

Triangles show stations.
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Fig.3. Selected earthquakes to determine D10%, 50% and D90%.
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Fig.4 Schematic view for the determination of ,
D10%, D50% and D90%, the depths above
which 10, 50 and 90% shocks occur.
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Fig.5 An example of cross section showing
D90%, D50% and D10% in west-east depth
section of the events in latitudes of 35.00-
35.25N. Triangles show the stations in the
area.
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Fig.6 Comparison of Contours of D90% (upper
figure ) with those of cutoff depths (lower
figure, after Ito, 1992). Although general
tendency is similar to each other, the depths of
the cutoff are 2-3km deeper than those of
D90%. Large earthquakes during 827-1990
are shown in the lower figure.
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Fig.7 Distribution of D90% (upper figure) and D50% (lower figure). Color
scale indicates depth in km. Active faults (red lines) and large earthquakes
with magnitude 6 or larger (open circles) are also shown.
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Fig.8 Plots of D10% and D50% against D90% with correlation coefficient v .
The correlation are fairly good. This suggests that the seismogenic layer has a
definite thickness of about 10-15km and that the upper cutoff is correlated with

the lower cutoff depth.
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A Model of Crustal Structure
for Large Inland Earthquakes
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Fig.9 A schematic model of crustal heterogeneity with relation to the nucleation of large

inland earthquakes.
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Variations in Thickness of the Seismogenic Layer in Southwestern Japan and Their Relation
to Large Inland Earthquakes
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* Mitsubishi Research Institute Inc.

Synopsis

Upper and lower cutoff depths of seismicity in the crust are determined from many microearthquake
hypocenters in the inner area of southwest Japan. Data collected by observatories of Kyoto University are used
for the determination of the cutoff depths, D10%, D50% and D90%, namely the depths above which 10, 50 and
90% events occur in the grid of 0.25x0.25 degree in latitude and longitude. Well-determined hypocenters are
selected on some conditions. Total number of events used is about 60,000. The depths of D90% are 2-3km
shallower than the cutoff depths of seismicity determined in the previous study, but the correlation is very well.
From the resultant maps of D90%, it is found that regional changes in the D90% are well correlated with
topography, and also with the thermal structure of the crust. Since most high mountains in Japan are formed by
volcanic activity, the result seems to be reasonable. Large inland earthquakes occurred in the area of steep
changes in the lower cutoff depth. This shows the deformation of the island arc is closely related to the thickness
of the seismogenic layer, or brittle regime in the crust. Upper cutoff depth (D10%) is well correlated with D90%.
This suggests that the upper cutoff be also related to the thermal structure of the crust. On the basis of the
above results, a schematic model is presented for the heterogeneity of the crustal structure conceming to large
inland earthquakes.

Keywords: seismicity; crustal structure; seismogenic layer; large Inland earthquake; active fault; southwest,
Japan



