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Abstract

The configuration of the Philippine Sea plate subducted under the Tokai region has been
investigated using JMA hypocentral data in recent years. Characteristics of the shape ob-
tained by this study are almost the same as the previously proposed models based on seismic
data of Nagoya University and NIED, respectively, for the region to the east of Ise Bay. That
is, in the area to the west of Suruga Bay, the slab deepens to the west, while it inclines to the
north around Lake Hamana, and a valley-like configuration is observed near Omaezaki Point
and its north-west region. The deepest portion of the Tokai slab exists beneath southeastern
Gifu Prefecture. We calculated the gradient vector of the subducting slab at each point on the
surface using the shape of the model. By comparing the gradient vector field with the
seismicity in the slab, we found a coincidence between the regions of high seismicity and the
zones where the gradient vector changes greatly. This coincidence suggests the relevance
between the bending of the Philippine Sea plate and the occurrence of earthquakes in the slab.
On the basis of the observation we propose that one of the main causes generating seismogenic
stress in the slab in the Tokai region is conformation of the Philippine Sea plate to the shape of
the subducted slab in the course of plate motion.

Key words: Tokai region, Philippine Sea slab, gradient vector, seismic activity, seismogenic
stress
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Fig. 1. Configuration of the Philippine Sea plate subducted in the shaded area is
investigated. We tentatively call the slab in this region the T okai slab.
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Fig. 2. Cross-sections of the hypocentral distribution of earthquakes. Upper boundary
of the slab proposed by this paper, as well as those by NocucHh (1996), and YAMAZAKI
and Ooipa (1985), are shown by colored lines (see next page).

—294—



RIS IL A IAA R 7 1 ) € Vil A 5 7 OIEK & HITEIEE)

Section 1 (hypo 1990-)

JMA crust

Noguchi .
/’ Yamazaki and Oida

L

0 km

Section 2 (hypo 1990-)

JMA crust

i
Noguchi Yamazaki and Oida

Section 3 (hypo 1990-)

I

JMA crust

Nogushi  Yamazaki and Oida

0 km

80 km

0 km

Section 4 (hypo 1990-)

JMA crust

JMA slab

Ty ’\fv
e

Noguchi ™% . TUMAAmELT Lo
Yamazaki and Dida

Fig. 2. (continued)

—295 —

0 km

80 km




JGL T o2+ S5 EIIHK - AT £

Section 5 (hypo 1990-)

JMA crust _

JMA slab Noguchi

Section 6 (hypo 1990-)

—_—

. JMA crust
JMA slab Noglct

e S Wl

Yamazaki and Oida

0 km

80 km

0 km

o
v,

[ JMA crust
| Noguchi
B
Yamazaki and Oida
i
Section 8 (hypo 1990-)
JMA crust .

Noguchi

Ya'maza{ci and Oida

Fig. 2. (continued)

—286—

0 km

0 km

80 km



HEHUIRICILAAA R 7 4+ YV E ViR 5 7T OIR & HIETES)
136" 30" 137° 00 137" 30" 138° 00 138 30"
35° 30

35° 30'

35°00' 357 00"
34'30' f§ - 3430
136" 30' 137" 00" 187" 30' 138° 00" 138" 30

Fig. 3. The isodepth contours with an interval of 2km showing the upper boundary of
the Philippine Sea slab and epicentral distribution of earthquakes occurred in the slab
during the period from Jan. 1990 through Jun. 1997. Note that there is a high-
seismicity zone along the western periphery of the valley-like configuration.
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Fig. 4. The isodepth contours with an interval of 2km showing the upper boundary of
the Philippine Sea slab and epicentral distribution of earthquakes occurred in the crust
during the period from Jan. 1990 through Jun. 1997.
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Fig. 5. Configuration of the upper boundary of the Philippine Sea slab beneath the
Tokal region. Note that, to the west of Suruga Bay, the slab deepens to the west,
while it inclines to the north around Lake Hamana, and that a valley-like config-
uration is observed near Omaezaki Point. The deepest part of the Tokai slab exists
beneath southeastern Gifu Prefecture.
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Fig. 6. Lower boundary of the seismogenic layer in the crust in the Tokai region. Note
that earthquakes in the crust occur to a depth below 25km in the western part of
Shizuoka Prefecture.
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Fig. 7. Gradient vectors derived from the shape of the upper boundary of the Philippine
Sea slab. Magnitude of the gradient near Lake Hamana is about 0.15 and its largest
value observed at southeastern Gifu Prefecture is about 0.86.
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Fig. 8. Superposition of the gradient vectors in Fig. 7 and the contour map showing
seismicily in the slab. A general correspondence is observed between regions of high
seismicity and locations where the gradient vector changes greatly.
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