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The influence of a surface sedimentary layer on crustal stress was formulated, assuming the

isostasy of the crust. A sedimentary layer weakens vertical stress because it has a lower density

than crystalline rocks in the crust. If the vertical stress is su ciently reduced by the low-density

material, it can change the directions of principal stress axes and lead to regional variations of fault

type. The strike-slip fault dominates the Hida area, Central Japan, while the thrust fault is

dominant in the Toyama and Noto area, which is north of the Hida area. Thick sedimentary layers

are well developed in the Toyama and Noto area. The influence of these sedimentary layers was

evaluated using the P-wave velocity structure model constructed by Iidaka ( ). Density is

estimated to be , , kg/m based on the P-wave velocity and the depth of MOHO. The

porosity of the surface layer is estimated to be , with pores filled with water. The estimated

low density can reduce the vertical stress su ciently to make it the minimum principal stress. This

might explain the change of fault type from Hida to Toyama and Noto.

: sedimentary layer, crsutal stress, fault type, Central Japan

Artyushkov
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Abstract

Key words

An Application to Regional Variation of Fault Type from Hida to

Toyama and Noto

The Influence of a Surface Sedimentary Layer on the

Crustal Stress
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remarkable low-velocity layer is seen beneath Tonami

Noto Hanto earthquake [Hiramatsu ( )]

Fig. . P-wave velocity structure model of central

Japan [Iidaka ( )]. This section is along

Houdatsu (Ishikawa pref.) to Iwata (Shizuoka pref.).

Several seismic reflectors in the crust are also

shown. Numbers are P-wave velocity in km/s. A

Plain.

Fig. . Major active faults in Central Japan [Active

Fault Research Group ( )]. A thrust fault and a

strike-slip fault are shown by a solid line and a

broken line, respectively. The thrust type is domi-

nant in southern and northern parts, while the

strike-slip type in the middle part (Hida area). The

profile line analyzed by Iidaka ( ) is indi-

cated by a grey thick broken line. The epicenter of

is also shown by a star.

Fig.
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west Japan [Seno ( )]. The E-W direction is taken

Simplified geometry of northern-central-south-

Fig. . A schematic showing the forces acting on a

part of the crust ( ). The crustal thickness

is assumed to change along the -axis, and the

Fig. . density to be uniform in the crust.

as the -axis, and the N-S direction the -axis. The

northern Japan is assumed to be elongated along

the -axis, and the southwest Japan along the

-axis.
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Fig. . (a) The crustal thickness is assumed to

change sinusoidally as a function of the horizontal

distance along the -axis.

(b) The change in the di erential force between N-S

and vertical directions. The N-S direction is taken

as the -axis, while the vertical direction the -axis.

If the di erential force at the forearc ( ) is less

than N/m, the di erential force becomes

negative at thick parts, where thrust-type faults are

expected.
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c s

is expected for the lower density in the surface layer

changes corresponding to the change in the thick-

Fig. . A schematic showing the forces acting on a

part of the crust ( ). The depth of MOHO

ness of the surface low density layer.

Fig. . (a) The thickness of the surface low density

layer is assumed to change exponentially as a func-

tion of the horizontal distance along the -axis.

(b) The change in the di erential force between N-S

and vertical directions. The larger di erential force
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Fig. . The P-wave velocity (a) and density (b) of

fluid-saturated porous media as a function of the

porosity. The solid matrix is assumed to be a

polycrystalline aggregate of quartz (Qz), albite (Ab),

anorthite (An), and Orthoclase (Or). Pores are filled

with water (wet) or air (dry). The P-wave velocity

estimated for the surface layer is km/s [Iidaka

( )]. The porosity is estimated to be for

dry pores, while it is for wet pores. Using

estimated porosity, the bulk density is estimated to

be , , kg/m for dry pores, while , ,

kg/m for wet pores.

Table . Velocity and density of major rock forming minerals
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