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A Study of Occurrence Mechanisni of an Earthquake on
~ Oct. 26, 1958 using P and S waves

M. Ichikawa
(Séismological Séction, J: M. A.)

Two kinds of prevailing hypotheses as to. the earthquake mechanis}n was derived by the inves-
tigation of distribution of P wave. * - In-one kvc.>f them, dipole with moment is supposed to act at
focus of earthquake, and in the other one, a set of double dipole with moment which are perpen-
dicular to each other is assumed. Honda calls the former the fofée system of type I and the latter ;
that of type I ) S .

The author considers that the distribution of nodal lines for SH and SV component should
permlt the selection of correct solution on the above problem.

In practice, unfortunately, the results of investigation of mechanisms of earthquake using P
and S waves by Japanese and Russian selsmologxsts have shown the disagreement. That is, Hon- ‘
da’s results have indicated that force system of type II is correct, on the other hand Keylis- Borok’ s
results shew that type Iis proper.

As we have had the deep earthquake in Oct. 26, 1952, near south coast of central Honshu,
which is suitable to investigate the above problem, the present author collected the seismograms -
from stations near eplcenter and 1dent1ﬁed the initial motlon of P and S waves from them by
himself. . .

The ana]y51s of the data indicates that the force system of type 1I is correct for thlS earthquake
as the Honda’s results (cf Figs. 3~6).
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Fig.1. Force system of type 1
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r’=x*+9y*+22, p: T T : F#, A, B:constants.
(l)ﬁmmﬁmﬁ%b,@)imiSﬁtm%Té “
%%@#ﬁ@@%%zfiC?brﬁu%@@@iﬁfﬁ? Trbb,

#r= (%5 cos P+ uy sin P) sin @+u, cos 0,

p:EE, N\, : Lanié’s' const'ants,

o= (2 COs P+uy sin P) cosier—uz sin 6, o : - 5(3)
Up=Uz SN P— Uy COS P .
(T:Tf L, ux%ua+ub, uy= Ua+1)b, U= wa—l—wb) :
i (1) (2) XERATE L
L U —A(lsmﬂcos¢>+ msin@sin®-+ncosd) (Asinfcos@p+ ,usmt%m¢’+ vcos&) 7 ‘e“’(“ *)
‘uy=B ¢ cos@cos¢+ mcosfsinP— nsin@) (AsinfcosP+ usinfsin@+wpcosd) et (- —) ( 4)
Uy =B (IsinP—mcosP) (AsinfcosP+ ,u,sm(951n¢+ ucosa) rlet? (‘*"A ,
CCT ur RIS BB, up RERIEPHRDE UTHEED IR, £, w GERY DS
FEALTS. ‘ | o |
(4) ECA’G‘ I=—1, m=0, n=0, A=0, p=1, »=0%rBL & "
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ur=—A§in203in2¢/,2 7, . -
zfoé—Bsinﬁcosﬁsin2<P/Zr? ' (5)
#,=—Bsin @ sin® P/r

Eh, =1, m=n=0, A=u=0, v=1%¢925%¢&
W=Asin2¢»9cos¢/27’,A ’

u9=3c0520c05¢/7 o : i ‘ (5)

%, = B cos 0 sin@/r
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i) typel A (cf. Fig. 2)
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: Flg 2. Force system of type IL

wr= /%Z (ltsmﬂcosfp+mlsmﬂsmq—‘-i-mcose) (\sinfcosp+ ,wsmﬂsm'?-l— vicos@) r"‘e”’("_) {
' uo—le}Z(lzcosb’coyP-i- micos@sinP—mnsing) (\isinfcosP+ pisindsin®+ vicost) r-te(t- —) (6)
- u(P»—B;;}z (lisinp—micosP) (AsinfcosP+ ,u.,sm051n¢—l- vicosd)7—'€"” (- T) J
pEsns. | “

Tzt U type]l@i%é%i Li=Nsy M =pa, "1£-:Vz,~ L=\, m2=,U«1, Ny =v, 7&55@%@?Eﬁ~5~
(6) K‘,&C l1=—‘1 ml—'nl—o 7\.1—111—0 [J‘l—l lg—nz—o )\,2-‘_1 Moo = =0 &,3’5< (1:_;

=—A smzasm 2@ r-‘e“"(’" 2 )
s =—2 Bsin .cos @ sin 29 r—'¢ “’(’f%), ‘ ' . - (7))
“#, = Bsin@cos 2@ r“e“’(“ 13 ) ,

if:, 11=1, m1=7l1=0, A’l 0 1’1—1 12—m2—0 ”2—'1 7\.2—1 Mo = V2=O 3:'3-53:
= Asin26 cos P r je‘p(‘_—crz‘) , o
= Bcos2 0 cos f}’f“‘e“’(‘“%), o o o . (M

. ' o :
- #p = Bcos@sinp r! e“’("%), -
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Fig.3.1. Distribution of compression and Fig.3.2. Distribution of compression and dilatation
dilatation of P waves in Japan . ~ of P waves at distant stations
(July 26, 1952 (J.S.T.)) (by extended Byerly’s method)

@:d O:c X :epicenter
Table 1. Compression or dilatation of P wave at distant stations

Station A (4] ' ) cord
Andijan 51.3° —61°58/ d .
Athenes . 85.7 —46 12 ¢
Berkeley . ) . 76.0 - +53 00 c
College 53.1 | +29 30 c
Copenhagen - 79. 2 —27 55 d
Kew 87.2 : —24 37 c
Kiruna : ) - 68.2 -21 09 d
Ksara o - 80.0 - —55 00 d
Kurilsk . . 13.6 +31 39 c
LaPaz 50.9 . +14 46 c
Manila . 23.4 T +134 27. -d
Moskow . 67.8 —36 46 - d
Ottawa 95.3 7 +22 55 d
Petropavlovsk. 24.0 : +44 16 c
Praha . . 82.4 . —32 45 d
Resolute’ ’ 66. 2 +12 55 c
 Riverview : ' 68.7 -+169 00 _c
Rome 89.3 —37 25 d
Scoreceby Sund 74.7 —6 53 c
Strasbourg . 86.4 —30 30 d -
Stuttgart 85.7 —35 48 d
Sverdnlousk . «> 55. 4 . —40 23 d
Tashkent 53.4 . —60 26 d
Uglegorsk . ‘ ] 15.3 —-10 40 c
Uppsala 742 e —26 48 -d -
Vladivostok . 10.1 . —25 15 c
.~ Wellington : 82.4 +152 36 c
Ziirich - 87.0 —31 42 d

& : Azimuth (ex. —a@’=Na'W, a’=Na°E)
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Table 2. - Amplitude of initial S waver at various stations

Amplitude of initial S wave
Station - :
: N—S . E—W Z
' . # iz
* Chichibu | +125 . —600 -
Choshi - . +4039? —4949 }
Fukushima >+390 —3369 —202
Funatsu = . . +664 - =840 '
Gifu [ +708 - =131
Hachijo-jima o —302 —627
Himeji ’ +180 +386
Kakioka +560 - . —496- —55
Kameéyama +665. - —68 .
Kobe - . ’ +629 +1210
Kochi ' —159 : +160 -
Kofu : Co +415 =411 . =224
Kyoto +326 +325 . . i
Maizuru - +264 | +349
Matsumoto : . +572 . —872 :
Matsuyama : —17 . +66 —16
Mishima : +1000 . —883
. Murotomisaki - - : —105 - —43
Nagoya : ) +668 —605
- Omaezaki . : +665 —670 .
Osaka ) +602 +950
Oshima ' +423 —373 —763
Owase . 4191 o +79 ’
Saigo +75 +195
Shimizu —110 —136
Shionomisaki o —33 +194
. Shizuoka . +17 —663 O
- Sumoto . , © 4335 B +270 . . +216
Takamatsu } . +368 +318 -
Tomisaki +126 . =770
Tottori . C . +180 + 400
Toyooka +179 +208 +143
Tsu ‘ ' +1273 : —280
Tsuruga ) +758 ' +150
Utsunomiya +310 —616 —780
_ . Yokohama . 4494 —653

.

i) S mﬂﬁmﬁ

£ OB BIESEA D S BHIER 8 & 5 ST & CABEN (170, TR
BABED x50 EEBFW). CHbHA L D RRAVKERS 2 ERT 5 & Fig. 40k 5icis3.
(8), (9) Rtk ECOKEE»HIE typeI UL L HCHAZS. 2T, KFDME» SH,
SV RAICAWUTAS & Fig.5, Fig 6 WRTHEHEENG. 20T (100 Apd SH, SV
OEBEEEUTHS ERRCBOTEIRRE AT LD B 5 (212, &5 McHET
% P, S MRERAUHEES 6O LRELL). ChpbmBORENE LT, BAEAOHIR
- S84 5°E, %@ plunge 1& 30.5°, ‘BAEHOH IR NTW, % plunge i 2. 5f null vector

7
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Fig. 4. Distribution of initial motion of S waves (horizontal comp nent)

Fig. 6. Distribution of initial motion of S waves
. (SV component) - '
X : epicenter

Fig. 5. Distribution of initial motion of S waves

(SH component)
X : epicenter

- AN S84.5°W, Z D plunge {259.5° ThH5Z &b 5. Honda S REEZEALR bf/%
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Uik 5 1e KO S B KB D 1+ 5 20T, CoMEHE WL 51CE 5. 21,
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