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Obs‘erv_ation' of Surface Waves of the Near Earthquakes

S. Sagiééka and N. Yamagisi
(Matsushzro Sezsmologzcal Obs.)

In general the surface waves of earthquakes of comparatively small eplcentral dlstance
(500~600 km) are difficult to observe, because they are disturbed by other seismic waves.
Nevertheless, the surface waves in the earthquake swarm of October- Noveinber, 1952, off -
the coast of Sanriku district, are regxstered very prominently on the seismogram of a 1 ton
selsmograph of C. M. O. type (Toy=30sec.), at Matsushiro seismological observatory

From the study of earthquake motion as recorded on seismogram, it appears to the writers
‘that thé observed surface waves are Love typé. The velocity is 3.54km/gec and the period,22
secpnds. But, unfortunately the 1-ton éeismograph of C M. O. type has no vertical component.
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Fig. 1. Matsushiro seismograms of the earthquakes of October 27, 1952, off the coast of
Sanriku district, recorded by a 1 ton seismograph of C.M.O. type (7, =31.6 sec.)
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Table 1. Data of Earthquakes (i) (Matsushiro)

[ Time of Occurrence | H&poicentir'ei = B
No. | 1958 , i 5 { ‘ P )
m d h m s @ 9 km s m s
C1) i 10 27 03 03 21.8 39.4N  143.4E 40ca. ‘ 556 ‘ 57.9 ‘ 1 19.7
(2) ! 27 12 18 32.6 39.5 143.0 50~60 ‘ 532 56.3 ‘ 1 16.8
(3) |

11 01 01 38 33.9 | 39.1 143.8 60ca. 570 56.4 | 1 16.4

In above table, depeth % is taken from Seismological Bulletin, C.M.O.,
but longitude A and latitude # of epicentre are redetermined by authors
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the coast of Sanriku district, recorded by a 1 ton ~seism6graﬁ)h of C.M.O.

type (natural periods: Tw=3l.6sec, TE=28.7séc). Records of two horizontal
-components were reproduced on the same axis of time.
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Fig. 2. Matsushiro seismogram of the earthquake at about 3@ October 27, 1952, off
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Table 2. Displacements and corresponding time of the seismogram of the
earthquake at 037037, October 27, 1952, recorded at Matsushiro

Disp. ] Disp. : . Disp.
No. - - T No. T ' No. T
: N E . N E . N E
mm mm| m s mm|  mm{m s mm mm| m s
1 ({ 0 |321.8 21 | — 1.3 — 0.7(416.2 41 +55.0 | —34.4 | 5 11.5.
2 — 0.4, - 0.5 24.0 22 | — 1.1+ 0.2 '18.6 42 +57.0 | —32.0 12.2
-3 + 0.8 + 1.2 27.5 23 — 0.3 - 0.3 19.7 43 + 1.5+ 1.5 17.0
4 - 0.7 - 0.7 32.0 24 4+ 1.3 - 1.1 21.8 44 —20.0 | +22.3 20.8
5 + 0.7+ 1.0 34.4 25 + 0.8 - 1.2 22.7 45 —25.2 | +20.0 -21.8
6 | —08!~-10.8 39.1 26 + 04| —-04 23.8 46 ~ 80|+ 1.0 24.9
7 - 0.5] — 1.3 39.8 27 — 8.0 + 6.8 28.3 47 0 + 4.4 27.0
8. 0.3 0 42.3 | 28 + 0.37 + 0.3 32.7 48 —21.2 | =~ 1.6 31.5
9 0 + 0.5 43.0 29 + 1.8 — 5.5 33.8 49 —20.0 | + 0.5 32.7
10 — 3.0 - 3.4 46.5°| 30 — 20| -17.5 35.8 50 —11.0 | —11.0 34.5 .
11 - 0.9 — 0.2 49.0 31 — 4.5| — 4.5 37.5 51" -0 | —17.1 " 36.1
12 - 1.8} — 0.4 51.8 32 - 7.2+ 1.5 39.0 52 +23.0| + 7.0 39.8
13 — 0.1 + 0.2 53.5 33 | — 4.0 + 2.7 40.1 53 +13.0 | +16.5 42.3
14 —0.9]|-+ 1.4 57.0 | 34 0 0. 41.5 54 | + 6.0+ 1.0 45.9
15 + 0.1 0 |401.2 35 +13.11 — 7.5 49.0 55 — 57| — 5.7 49.5
16 | — 0.8 | — 1.0 025} 36 | + 80{ —8.0] 51.3| 5 |+ 55|+ 2.0 53.5
17 - 20| —-1.7] 06.2 37 | — 3.0| — 3.0 53.5.| 57 0.1 +12.7] 56.1
18 - 18|~ 1.0 07.0 38 | —42.0 | +29.6 | 5 01.0 58 4.6 | —10.0 59.5 -
19 — 241 - 2.0 08.51 39 —43.1 | +29.0 02.0 59 .3.5| —16.0{601.9
20 - 1.7+ 1.2 11.8 40 - 4.0 - 4.0 06.9 60 — 2.5 —-14.2 02.5

. Since displacements shown in Table 2 are those read from original seismograin,
we must divide them by 104 (magnification) to obtain true ground displacements.
The sign + means grotind motions north and east

v

Fig. 3. . Loci.of the ground motions observed at Matsushiro Seismological Station due to- v
the earthquake at about 3%, October 27, 1952, off the coast of Sanriku district
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a. Pwave (magmflcatlon M 16><or1g1na1 seismo- © ¢. S wave (magnification : 2 x original seismo-

‘gram), Amphtude 12,u (No. 3,74 4x—), Perlod E gram), Amplitude : 60n (No. 24,27)(%)
6.8sec. (mean value of No. 1~8), Dlrectxon of Period : 13.0sec. (No. 23~28), Direction
oscillation : S 54°W . of oscillation : N41°W

b. Intermediate part (magmflcatlon D 6dx d L waves:(magnification 14 x original selsmo—
original selsmqgram) . gram), Amplitude : 568, (No. 39,41 x 2)

Period : 23.5sec. (No 37~43), Direction
of oscillation : N32°W
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) Table 3. Data of Earthquake (11) (3’b Oct. 27 1952)

Angle between dxrqctlon :
. . . Direction of of motion and azimuth | Initia : :

Amplitude Period motion lof epicentre from displacement Velocity
. observatory N52°E S
7 s ) ) w km/sec

P 12 6.8 S 54°W . 2° 6 —
+60 |° 13.0 | - N41°W | 93° . 1B -

L +568 23 .5 - N32°W ' 84° ’ 150 R 3.51
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