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Table 1. Earthquake and tsunami data in the region from Colombia to

Peru.
Earthquake ‘ Tsunami .
Date Epicenter d
Location (km) M. m*
Lat. Long. m
1960 Nov. 20 6.8°S 80.7°W | Peru — (6.8) 2.5
1966 Oct. 17 10.7 S 78.7TW ” 38 7.5 2
1970 May 31 9.2 8 78.8 W ” 43 7.8 2
1974 Oct. 3 12.3 S 7.8 W ” 13 7.6 2.5
1979 Dec. 12 1.58 N | 79.39W | Colombia 33 7.9 2.5

* Tsunami magnitude on the Imamura-Iida scale.
M,: Earthquake magnitude (20-sec surface-wave).
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Fig. 2. Magnitude of the Colombia-Peru tsunamis. Tsunami magnitude
on the Imamura-Iida secale is classified by the attenuation of tsunami
height with distance from the epicenter.
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Fig. 3. Records of the Colombia-Peru tsunamis observed at Miyagi-
Enoshima, northeastern Japan.
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Fig. 4. Tide-gauge records of the Colombia tsunami on Dec. 12, 1979 observed
at the Japanese tide stations.

The locations are shown in Figs. 7 and 8.
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Fig. 5. Tide-gauge records of the Peru tsunami on Oct. 3, 1974 observed at
the Japanese tide stations.
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Fig. 6. Distribution of the maximum double amplitude of the Colombia
and Peru tsunamis along the Japanese coast.

Fig. 7. Refraction diagram of the 1979 Colombia tsunami across the Pacific
Ocean (time interval: 20 min). Travel times (h, m) observed at the
Japanese tide stations are shown.
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Table 2. The Colombia tsunami of Dec. 12, 1979, as recorded by tide gauges.
Wave originated near the earthquake epicenter (1.58°N, 79.39°W, M,
=7.9, NOAA) off Colombia, at 07: 59 (GMT), Dec. 12, 1979.

Tide stati Initial wave 1 Maximum wave
i .
© SR PTravel T pown | period | DoWble [ ¢ n
h m cm' min eml h m cm
Hanasaki 19 32 7 15 ' 19 5 00 12
Kushiro 19 367 4 20 15 1 46 10
Hiroo 19 28 4 14 | 39 2 12 25
Urakawa 20 04 3 20 26 3 54 12
Hakodate 20 20 5 24 15 3 35 9
Mutsu-Ogawara, 19 58 4 16 12 2 04 6
Same 20 08 5 18 22 1 10 11
Hachinohe 20 10 7 15 34 1 08 20
Shimanokoshi 19 30 6 16 48 0 45 22
Miyako 19 34 6 15 19 1 15 11
Kamaishi 19 32 6 15 34 1 41 16
Ofunato 19 3857 5 15 20 2 58 14
Enoshima 19 27 2 16 6 3 28 4
Ayukawa 19 38 5 18 21 3 08 13
Onahama 19 507 6 20 22 6 07 13
Hitachi 19 507 4 18 25 3 35 13
Mera 20 12 3 18 - 17 3 40 10
Hachijo I. 20 30?7 5 12
Chichijima 1. 19 34 2 15 16 4 52 8
Minami-Izu 19 567 4 17 12 1 54 6
Omaezaki 20 467 4 16 16 5 27 8
Owase 21 03 9 16 22 2 48 12
Uragami 20 56 7 17 21 0 42 12
Kushimoto 20 48 4 15 18 3 05 10
Muroto ? 9 5
Tosa-Shimizu 21 32 28 18 2 28 10
Aburatsu 21 08 22 18 2 35 10
Naze 22 08 4 14 20 2 20 10

7: Time interval between the arrival of wave front and the maximum wave

crest.

H: Tsunami height above ordinary tides.
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Table 8. The Peru tsunami of Oct. 8, 1974, as recorded by tide gauges.
Wave originated near earthquake epicenter (12.3°S, 77.8°W, M;="1.7,
NOAA) off Peru, at 14: 21 (GMT), Oct. 3, 1974,

Initial wave Maximum wave
Tide station Té?xsl Rise Period D;;glf ] q
h m cm! min cm) h m cm

Hanasaki 20 33 5 12 32 3 13 12
Kushiro 20 53?7 4 24 15 3 12 9
Hiroo 21 04 9 25 36 2 40 17
Urakawa 21 09 5 22 22 2 20 12
Hakodate 21 40? 2 32 14 4 00 7
Hachinohe 21 13 3 17 23 4 40 12
Miyako 21 257 4 28 15 1 52 10
Ofunato 21 347 4 20 8 2 00 5
Enoshima 21 08 3 15 7 4 04
Onahama 21 33 3 15 17 1 48 10
Hitachi 21 30?7 5 22 18 4 00 10
Choshi 21 42 6 22 18 4 10 13
Mera ? 12 6
Minami-Izu 21 477 4 12 6 4 06 3
Omaezaki 21 43?7 4 20 18 1 22 8
Owase 21 42?7 6 18 11 0 45 7
Uragami 21 52 5 22 13 4 30 8
Kushimoto 22 10 4 18 22 2 24 12
Muroto 22 257 3 12 17 2 22 8
Tosa-Shimizu 22 25 5 18 24 2 50 12
Kamae 22 55 2 22 13 2 138 7
Aburatsu 22 40 4 18 20 2 14 10
Otomari 22 227 4 12 12 1 42 6
Naze 23 00? 7 17 30 0 52 14

t: Time interval between the arrival of wave front and the maximum wave
crest. H: Tsunami height above ordinary tides.
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Flg. 8. Refraction diagrams of the 1974 Peru and 1979 Colombia tsunamis,
in which arabic numerals indicate the observed travel times (h, m).

Table 4. The Peru tsunami of May 31, 1970, as recorded by tide gauges.
Wave originated near the earthquake epicenter (9.18°S, 78.82°W, M,=
7.8, NOAA) off Peru, at 20: 23 (GMT), May 31, 1970.

Initial wave Maximum wave
Tide station Travel X Double

time ‘ Down ' Period ampl. T H

h m cm min cml h m cm
Hanasaki 20 22 6 16 9 0 40 4
Hiroo 20 467 5 10 12 1 36 6
Hachinohe 20 47 2 40 10 4 23 4
Enoshima 20 38 3 40 8 2 00 4
Ayukawa 20 40 5 18 14 1 45 8
Onahama 20 40 3 20 7 0 37 3
Mera ? 7 4
Omaezaki 20 52 4 18 9 2 56 5
Kushimoto ? 8 4
Muroto ? 9 5
Tosa-Shimizu ? 13 8
Aburatsu ? 10 4

r: Time interval between the arrival of wave front and the maximum wave
crest. H: Tsunami height above ordinary tides.
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24. Colombia-Perw Tsunamis that Observed along
the Coast of Japan, 1960-1979.

By Tokutaro HATORI,

Earthquake Research Institute.

During the past 20 years (1960-1979), five tsunamis generated off Colombia and Peru
were observed by tide-gauges in Japan. Based on these tide-gauge records, the magni-
tude and behavior of the Colombia-Peru tsunamis were investigated. According to the
PDE (U.S.A.) reports, the earthquake magnitudes of the surface waves were in the
range of Ms=7.5 to 7.9. The magnitude of the Colombia earthquake on Dec. 12, 1979
was the largest. The aftershock areas of these earthquakes except for the earthguake
on May 31, 1970 lay on the continental slope, parallel to the bathymetric contours. The
lengths of the aftershock areas were 120-200 km.

According to the author’s method based on the attenuation of tsunami height with
distance, the tsunami magnitudes (Imamura-lida scale: m) of the Colombia-Peru tsu-
namis were determined to be m=2 to 2.5. Along the coast of Japan the maximum
double amplitudes of these tsunamis averaged about 20cm. The amplitudes in north-
eastern Japan were recorded with a localized maximum of about 40em. The period of
the tsunamis observed at most of the tide stations was 15 min, not as long as that of
the 1960 Chile tsunami. The initial wave front of the Colombia tsunami reached north-
eastern Japan in 19.5 hours, and then propagated along West Japan 1.5 hours later.
The Peru tsunamis took 20 to 21.5 hours. The more southernly the South American
tsunami source the longer the tsunami takes to reach Japan.




