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INVESTIGATION ON THE ORIGIN MECHANISM OF EARTHQUAKES
BY THE FOURIER-ANALIYSIS OF SEISMIC BODY WAVES (I).

by Dr. Sci. Yoshimichi KISHIMOTO
Synopsis

The P waves of forty earthquakes of various magnitudes and focal depths in various
epicentral regions were Fourier-analysed for the purpose of investigating the origin mechanism.

First, the changes of spectrum with the epicentral distance, azimuth and the location of
observation station were examined. The spectrum of P wave does not seem to change greatly
with epicentral distance, at least, in the range of distance from 30° to 90° and in the range
of wave period of 4 sec to 60 sec. The azimuthal change of spectrum of P wave seems to
be serious in some large earthquakes.

It was still possible on the standpoint, particularly of the phase spectrum to classify most
earthquakes into two groups. It was made clear that the earthquakes in one group have an
impulsive P wave-form and their spectra of P wave are approximately expressed by the simple
function, ¢Pe-¢t, This group includes mostly the earthquakes deeper than a certain depth,
say, 40 km.

Another includes mostly shallow earthquakes, P wave-form of which are oscillatory. The
P waves of these earthquakes are considered to consist of double impulses which were
generated at the origin. Each of those double impulses seems to be of somewhat different
spectral structure from that of the former group. These facts may suggest that there are some
essential differences in the nature regarding the radiation-mechanism of seismic body wave at
the origin between the deep and shallow earthquakes.

The suitability of the quadruple spherical origin model was examined from the viewpoint
of the spectrum of S/P amplitude ratio. It seems to be reasonable to adopt this model not
only for the deep earthquakes but also for very shallow ones in the latter group, if we assume
the suitable values of the radius of spherical origin. On this assumption of the quadruple

spherical origin model, the forces acting at the origin in these two groups were discussed.
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Fig. 1 Locations of observation station and epicenter.
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in Figs. 7. 8, 15, 22 and 24.) Fig. 5 Amplitude spectrum of Japan
earthquake, Apr. 23, 1962 (No.
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£bT, COHBEOWT, PEORA~<7 7 20F M, BREBOALLI AL THEDLN
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3
23
4]
i
N :Oacw f\
LPEN()_L_ v
rylethHisean
E: 90+
FHNR(—) -~
RAB(-) | O
$:180
s W
W270-
1 l 1
5 10 15
—_—
f (Sm)

Fig. 13 Azimuthal distribution of amplitude
spectrum of the Japan earthquake,
Apr. 12, 1962 (No. 30, Table 1).

Nwas’

103

N O

NE4S

B mmmmmm

SE 135

«

Fig. 14 Azimuthal

1S

—

(A

change of the amplitude

spectrum of the Mexico earthquake,
May 19, 1962 (No. 33, Table 1).

—7# Fig. 14 R 3196245 H19H, Mexico HifE (Table 1, No. 33) DIg41, BB/ S AIHIELNED
b s, BRIFOHNMNISTNINIS W~SIS°EDQRAPESTH B85, Z22 b 7 a3/ b HAIRCELL
TWBZ BB TEHA 5, N30°W D Victoria Tid, K#5.5c/m KB\ T2DODR <Y b5 ADANE
BoTWBX3 R 2%, FAKKIEY C BT RONT, D2 ODRRBIZALALSHLTITE,
Victoria Li% ¥ 180° DA %A S % La Paz Ikk\ TR, 2BEHOARRT - L BHOENBACEBEL



104 KPS KA TFRAESE 7 5 (. 39. 3)

TBe, DX 3R~ 7 4D%R, 1RO Ben-Menahem Iz k% moving source Ic X T+
SHHTEDL LD TH D, 72 v LIEDOFERIL strike slip fault DEBATEH T, ZOHEOERKCFDL S
BT 7 AR MTRDD I LOFER, i &Y faultplane solution 2MELRTHLRETRETE
5 LWL ZDEFLO FHBKELBE TRV L LT, FOMBOEIXO BEIXLTRS
L, FORIFBIEND X5 HEBHE F vk b TRO BAOEBRBRO AXXehE ) Ebive
WKL ZEENBOLNRLZDT, N TRIOMEE F 1O @R OWT BlHehisz ikl )y,
Ben-Menahem ¢ T hiE8’, iEX hickh B5E X b O strike slip fault IV, BB GEE Vy THITTS
e, BMEBEOETHIAEA G HiTHMCECTEBMEIND PIEOR~2 7 4 (BlziX Z 55D 13,
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group A’. groups B’ and C’.

(a) Mariana, Mar. 7, 1962, h=680 km,
M=6.5 (group A’)
(b) Fiji, Sept. 10, 1962, h =650km, M =6.5

(a) Panama, Mar. 12, 1962, h=58 km,
M=6.6 (group C’)
(b) Colombia, Dec. 20, 1961, h=176 km.

(group A’) M=6.4 (group #)

(c) Peru, Apr. 18,1962, h=55km, M =6.8 (¢) Mexico, May 19, 1962, h=20 km,
(group A’) M=7.1 (group B")

(d) Greece, Aug. 28, 1962, h=120 km, (d) Japan, Apr. 12, 1962, h=68 km,
M=6.8(group A’) M=7.0 (group #)

(e) Chile-Argentina, Aug. 3, 1962, h=
71km, M =7.0(group A’)

(f) Haiti, Apr. 20, 1962, h=55 km, M
=6.5 (group A’)
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Table 2 Estimations of the radius of spherical origin, a and the parameters of force
function acting at the origin (p and c¢). tm is the time necessary for the
force function to reach the maximum value.

Focal Magni |
Date Location dgﬁh tsggl_ p c l?m ' sgé
Group A’
1959  July 6 Argentina 600 6.6 1 1.0 24 1.0
1960  Oct. 8 Japan Sea 608 6.5 1 1.0 12 1.0
1961 May 23 Dodecanese Is. 49 6.3 2 1.0 30 2.0
1962 Mar. 7 Mariana 680 6.5 1 1.0 30 1.0
7 Apr. 18 Peru b5 6.8 2 1.0 24 2.0
” ” 20 Haiti 55 6.5 2 1.0 30 2.0
y 7 22 Mexico 69 5.4 1 1.0 20 1.0
” 7 23 Japan 55 7.1 2 1.0 24 2.0
y May 22 Santa Cruz 151 6.3 1 0.7 22 1.4
7 Aug. 3 Chile-Arg. 71 7.0 1 1.0 22 1.0
v 7 28 Greece 120 6.8 1 1.0 12 1.0
y Sept. 10 Fiji Is. 650 6.5 1 0.7 15 1.4
” Dec. 7 Bonin Is. 411 6.9 1 1.0 24 1.0
Group B’
1961 Aug. 11 Japan 71 7.0 2 0.7 17 2.9
1962 Feb. 14 Chile 44 7.4 2 0.4 17 5.0
y Apr. 12 Japan 68 7.0 2 0.4 24 5.0
” May 15 Banda Sea 34 7.3 2 0.4 15 5.0
v a 19 Mexico 20 7.1 2 0.7 24 2.9
v Aug. 31 Rat Is. 26 6.4 1 0.7 15 1.4
” Sept. 1 ” 42 6.1 1 0.3 15 3.3
” Dec. 21 Fox Is. 33 6.5 2 0.4 15 5.0
v 7 26 Komandorski Is. 33 6.5 2 0.4 15 5.0
Group C’
1961 Dec. 20 Colombia 176 6.4 2 0.7 20 2.9
1962 May 21 Fiji Is. 379 6.9 1 0.7 30 1.4
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