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Table 1 Differences of the stress-depth gradients.

Depth-gradients of the horizontal stresses

Small Medium Large
Nishiizu (NI) Shimoda (SM) Okabe (OK)
- Shuzenji (SZ) Chikura (CK) Tsuru (TR)
Yokosuka (YK) Hamaoka (HM) Nakaminato (NA)
Futtsu (FT) Hasaki (HS)
Choshi (CH) Tsukuba (TK)
>

The average in southwestern Japan 19:11)

36°N )

35

141°E
g1 BB - A3 o MR, IS I e R & KSTA TR N B K T e il o
' NT1,SZ, YKTRIEEARINSVOIZHL, OK, TR,
TK, NA, HSTiEkZxw,
Fig. 1 Topography, measurement sites and axes of the horizontal maximum principal stresses in

the Kanto-Tokai area . The stress-depth gradients at NI, SZ and YK are small, while those at OK, TR,
TK, NA and HS are large.
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Fig. 2 Examples of the measured horizontal stresses” (Sypa. and Sy, the maximum and minimum
principal compressive stresses, respectively). The depth-gradients are distinctly different each other.
Chain lines are the vertical stress induced by gravity. Densities are shown by numerals.
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Fig. 3 A condition of equilibrium. If stress-depth gradients are different at the two measurement sites I and ],
an external force F, is required to balance. Shear stress 1, increases parabolically with depth.
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Fig. 4 Relation between the force F, and a frictional force F; on a reverse fault with a low dip. F; is nearly
identical to F,. F, and Pat depths can, in principle, be estimated from stress-gradients near surface.
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Fig. 5 The force F, (thin arrows) and the depth of the Philippine Sea plate® (thin lines) in the Kanto-Tokai
area. F, appears to be radiated from the measurement sites” (solid circles) because of the defect of

the present procedure. F, is large in the region beneath which the Philippine Sea plate is shallower than
20 km . The directions of F, are nearly equal to that of the Philippine Sea plate (thick arrow).
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Elastic Response to In-Situ Stress
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Fig. 6 The three-dimensional representation of the estimated flexure. Measurement sites” are shown by solid

circles. The place distant from the measurement sites becomes flat. If Young’s modulus and Poisson’s

ratio are 50 GPa and 0.25, respectively, the deflection between the highest and the lowest places is
46 m.

Shallow Earthquakes

Jan. 1930 — Sep. 1987 Depth 0— 30 km

M 4.5 —9.0

O

pOIO NS
°°O

90 km

N=442

138 139 140 141°E

57 AT S AR - a3 A L2 30kn &k ) iRV M > 45 0ty
):3’%8)0 ﬁ_h#

HEZHGHEHETLEO6HMNOLL SATVSHIBIZIZIZT—K
THDIK L, MEEGE 2V 2 H GBI TIEINZ ATY S,

Fig. 7 Earthquakes (M > 4.5) occurred in about 58 years in the Kanto-Tokai area® . The seismicity is high in

the convex region in Fig. 6 except the Izu Peninsula, while it is low in the concave region in Fig. 6.
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Fig. 8 An implication of the flexure around the Izu Peninsula. The strength of the coupling is shown by sizes
of arrows. If the upper layer is pared off, the compressive stress in the bottom part of the upper layer
is less than the uppermost part. In result, the region near the Izu Peninsula flexes concave.
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Vertical Movement at the Kanto Earthquake
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Fig. 9 Co-seismic vertical movement at the 1923 great Kanto earthquake (M = 7.9)”. The movement has

a strong negative-correlation to the flexure in Fig. 6. The shear stress released by the earthquake has
an opposite sense to F, in Fig. b.
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