# OB W R OB & #
Bull. Earthq. Res. Inst.
Vol. 54 (1979), pp. 543-557

26. dL¥EERE - BT B OIS E) (1893~1978 £F)

(T3 54 4% 10 7 8 A ZE)

1. FL&IC

LA AR A S T T BCE B CV OHEEINE, TR TPHEOLN TS &b Tih%
THY, % (HATORI, 1971) 13 1893 SELIFEZ ORI TR E /ol O 7 — 2 &l
ML, FhEROEFRAHE L CE L. Fof%, WEO BERKE 2 Shic BN
1973 AEREFEIMUEN B Z b, TORESHBE R, 1976 46 Ak @ ppoH:
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Fig. 1. Tide gauge records of the Shikotan tsunami on June 10, 1975 observed in the
Hokkaido and Kurile regions (HATORI, 1975; POPLABSKAYA et al., 1978).
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Fig. 2. Estimated source areas of the Kurile tsunamis generated from 1973 to 1978.
The last wave fronts of the inverse refraction diagram are shown with the names
of tide stations and travel time (min). A and B indicate the south end of the
tsunami source areas on Mar. 23 and 25, 1978, respectively.
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Fig.'3. Tide gauge records of the tsunami generated off Iturup Is. on Mar. 23, 1978.
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Fig. 4a. Tide gauge records of the tsunami generated off Iturup Is. on Mar. 25, 1978.
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Fig. 4b. Tide gauge records of the tsunami generated off Iturup Is. on Mar. 25, 1978.
Table 1. The tsunami of 12: 156 (JST), March 23, 1978, as recorded by tide gauges.

Wave originated near the earthquake epicenter (44°48’N, 149°25'E, d=60km, M=
7.0, JMA) off the Iturup Island.

Tide station

Initial wave

Maximum wave

nggl Rise Period 2%1;)11‘6 T H
min cm min cm h m cm
Monbetsu ?
Abashiri ?
Hanasaki 54 -9 13 26 2 48 12
Kushiro ? 12 6
Hiroo 67 7 8 23 5 15 14
Urakawa ? 18 10
Hachinohe ?
Miyako ?

H: Tsunami height above ordinary tides.

7: Time interval between the arrival of front and maximum wave.
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Table 2. The tsunami of 4: 48 (JST), March 25, 1978, as recorded by tide gauges.
Wave originated near the earthquake epicenter (44°20’N, 149°49’E, d=40km, M=
7.3, JMA) off the Iturup Island.

Initial wave Maximum wave
Tide station Travel Ri . Double
time ise Period ampl. H

min cm min cm h m cm
Monbetsu ?
Abashiri 92 2 9 5 1 36 3
Hanasaki 51 16 12 40 1 48 24
Kushiro 567 5 20 14 1 31 9
Hiroo 62 14 12 28 4 10 21
Urakawa ? 29 17
Hachinohe 70 4 17 17 3 00 12
Miyako 68 6 12 10 3 30 7
Ayukawa 80 5 8 12 3 27 8

H: Tsunami height above ordinary tides.

~: Time interval between the arrival of front and maximum wave.

Fig. 5. Distributions of tsunami height (unit:
Kurile tsunamis.

m) and the source area for various
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Table 3. Source dimensions of the tsunamis generated in the Hokkaido and Kurile regions.

(?g% Location M m (kIrln) ><16S3k m? Reference
1893 June 4 Shikotan 7.5 1.5 | (150) HaToRI (1974)
1894 Mar. 22 E. Hokkaido 7.9 2.5 220 14 r
1918 Sept. 8 Urup 8.2 3 (370) HaTort (1971)
1918 Nov. 8 ” 7.5 2?

1952 Mar. 4 Tokachi-oki 8.1 2.5 160 8.8 HaTorr (1973)
1952 Mar. 10 Hiroo-oki 7.0 -1

1958 Nov. 7 Tturup 8.1 2 200 11 Fepotov (1962)
1958 Nov. 13 ” 7.5 0?

1961 Feb. 18 | Shikotan 7.2 —0.5 50 1.2 HaTorr (1971)
1961 Aug. 12 Nemuro-oki 7 -1 35 0.7 HaTorr (1969)
1961 Nov. 15 ” 6.9 -1 40 0.8 n

1962 Apr. 23 Hiroo-oki 7.0 -1.5 40 0.9 ”

1963 Oct. 12 Urup 7.2 -1 SoLOVIEV (1965)
1963 Oct. 13 ” 8.2 2.5 300 30 ”

1963 Oct. 20 " 7.8 2 120 | 4.7 4

1964 July 24 Simushir 7 -1 50 1.5 Hatorr (1971)
1965 June 11 Tturup 7.2 —0.5 60 1.9 n

1968 Jan. 29 Shikotan 6.9 0 70 2.2 ”

1969 Aug. 12 ” 7.8 2 200 13 HaTorI (1970)
1971 Aug. 2 Erimo-oki 7.0 —-0.5 40 1.0 HaTorr (1972)
1973 June 17 Nemuro-oki 7.4 1.5 130 7.2 HaTorr (1974)
1973 June 24 ” 7.1 0.5 80 3.1 ”

1974 Sept. 27 Shikotan 6.7 -1 50 1.5 HaTtor1 (1975)
1975 June 10 ” 7 1.5 100 5.5 ”

1978 Mar. 23 Iturup 7.0 0 (80) (3.2) Present paper
1978 Mar. 25 ” 7.3 1 (120) (6.6) ”

M: Earthquake magnitude.

m: Tsunami magnitude (Imamura-Iida’s scale).

L: Length of the major axis of source area. ( ): Uncertainty.
S: Area of the tsunami source.

4. FROHE

DI ali~7e 8 M ofleik 7 — 2 &2z, 0T 86 LEMH] (1893~19784F) 113 B by Ut
W TR OB, WEIROKE &2 Table 8 0 X 51 s. o, o<y
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T CCHAE DT T LSO 2T, IR & v i 5 — 2 (SOLOVIEV, 1978) %
mzercdkEofie Fig, 5 md. 1968 {E 0L » iz ol ks (M=1.8) TkC
Sits 10 J1 20 Aok, vy ZETC 10m & 2 2 BT IE X (SOLOVIEY,
1965), HIZOBBICHANTRITCKE G TH -7, S5 « A 5 — 2 OFEFHHE
ZE, e e F - P m=8 LT EINDHETHB. Lo, ZOHBITNE
ML, W B LRI « 2 9- 20 5 Tk 50~80em @ JiEnic d ¥ - .
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Fig. 6. Records of the 1963 Urup tsunamis observed at Miyagi-Enoshima (above: the
tsunami accompanied by the main shock of Oect. 13; below that of the largest
aftershock on Oct. 20, 1963).
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Tig. 7. Attenuation of the maximum wave height (semi-amplitude) with distance from
the cpicenter. m: tsunami magnitude denoted by the Imamura-Tida scale.
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Fig. 9. Relation between earthquake magnitude (20-sec surface-wave magnitude) and
tsunami magnitude.
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Fig. 10. Distribution of the source area of tsunamis generated in the Hokkaido and
Kurile regions. Dates, earthquake magnitude M, and tsunami magnitude (m), are
indicated. Upper figure: before 1972. Lower figure: after the 1973 Nemuro-oki
tsunami.
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Fig. 11. Space-time diagram of the earthquakes having magnitude M=7 in the Ho-
kkaido and Kurile regions. Thick lines show the tsunamigenic earthquake.
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26. Tsunami Activity in the Hokkaido and Kurile Regions
(1898 ~1978).

By Tokutaro HATORI,
Eathquake Research Institute.

Adding tsunami data reported by the U.S.S.R. sources, tsunami magnitude and the
source area of the tsunamis generated in the Hokkaido and Kurile regions during the
period from 1893 to 1978 are re-examined. The source dimension and magnitude of the
tsunamis generated in the Hokkaido region correspords well with the earthquake magnitude.
However, the tsunamis in the Kurile region have varied behaviors. The two Kurile tsu-
namis of Oct. 20, 1963 and June 10, 1975 were especially abnormal in comparison with other
tsunamis accompanied by similar earthquake magnitude.

In most cases, the initial motion of the tsunamis was observed with upward direction,
but the Kurile tsunamis of Aug. 11, 1969 and June 10, 1975 began with a conspicuous
downward motion at the Hokkaido and Kurile tide stations.

The source areas of the tsunamis that accompanied large earthquakes. (M>8) line up
along the continental slope near the Kurile trench and the 1973 Nemuro-oki tsunami was
generated in the seismic gap between the 1952 Tokachi-oki and the 1969 Shikotan earth-
quakes. However, the source area of the 1973 tsunami occupies only the eastern half of the
1894 tsunami source. After the 1973 Nemuro-oki tsunami, the tsunami activity moves to
the northeastern direction along the Kurile trench, These source areas fall in the southern
part of the source areas of the 1958 Iturup and the 1969 Shikotan tsunamis. In the
space-time diagram of the earthquakes having a magnitude of M=7, remarkable gaps can
be seen in the west side of the 1973 tsunami source and off Urup Island. It is possible that

a future tsunami of magnitude m~2 may be generated, accompanying the release of seismic
energy in the two regions.
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