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Table 1. List of tsunamis generated off the Sanriku coast during the period
from 869 to 1901.

Earthquake Tsunami

Date Location Epicenter* L
M m
(km)

Lat. N | Long. E

869 VI 13 Jogan 11 V 26 Sanriku 38.5° 143.8° | 8.6

1257 X 9 Shoka 1 VI 23 Sanriku ? ) 1

1585 VI 21 Tensho 13 V 14 Miyagi? 1

1611 X1 2 Keicho 16 X 28 Sanriku 39.0 144.5 8.1 13—4| (300)
1616 X 9 Genna 2 VI 28 Miyagi 38.1 142.0 7.0 1

1677 IV 13 Enpo 5 10 12 E. Aomori (40.7) (143.6) | 8.1 | 2.5 | (200)
1689 — — Genroku 2 — — Sanriku ? 1

1751 VI 24 Horeki 1 VI 2 Miyagi
1763 1 29 Horeki 12 XI 16 E. Aomori (40.7) (143.6) | 8 2.5 (200)

1763 1 15 Horeki 13 M 1 ” 7.5 1

1793 I 17 Kansei 5§ 1 7 Miyagi (88.5) (143.5) | 7.7 2 (150)
1835 VI 20 Tenpo 6 VI 25 Miyagi (38.0) (142.0) | 7.5 | 1.5 (90)
1846 M — | Koka 8 I — | Iwate 0

1856 VIl 23 Ansei 3 VI 23 E. Aomori 40.5 143.5 7.8 2.5 200
1861 X 21 Bunkyu 1 X 18 Miyagi (38.2) (142.0) | 7.4 1 (70)
1896 VI 15 Meiji 29 Sanriku 39.6 144.2 7.6 |3—4 270
1897 1M 20 Meiji 30 Miyagi (38.3) (142.0) | 7.4 0 (70)
1897V 5 Meiji 30 r (38.0) (148.7) | 7.7 2 150
1898 Iv 23 Meiji 31 ” (38.3) (142.0) | 7.3 | —1 (60)
1901 VI 9 Meiji 34 E. Aomori (40.2) (143.5) | 7.5 0 (100)
1901 VI 10 Meiji 34 ” (40.5) (142.8) | 7.4 0 (100)

* Epicenters according to Usamr (1975). Values estimated by the author are indicated

in bracket.
m: Imamura-Tida’s tsunami magnitude. L: Hypothetical length of the tsunami source.
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Fig. 1. Distribution of inundation heights (unit: m) of the 1611 Keicho tsunami
inferred from old documents. Right lower figure: Distributions of seismic
intensities (JMA scale) of the earthquakes in 1611 and 1933, and the
hypothetical source area of the 1611 tsunami.

Fig. 2. At the time of the 1611 Keicho tsunami, ships ran across near the
Sengan Shrine in Iwanuma (the location is shown in Fig. 3).
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Fig. 3. The 1611 Keicho tsunami inundated in the neighborhood of Iwanuma
(Bench marks are in the range of 3.4~6.3m above the present sea-level).
1,783 persons were drowned in Miyagi Prefecture.
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Fig. 4. Comparison of inundation heights of the 1611 Keicho tsunami with
those of the Sanriku tsunamis in 1896 and 1933.
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Fig. 5. Distribution of inundation heights (unit: m) of the 1677 Enpo tsunami
inferred from old documents. Right lower figure: Distributions of seismic
intensities (JMA scale) of the earthquakes in 1677 and 1968.
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Fig. 6. Comparison of inundation heights of the 1968 Tokachi-oki tsunami with
the tsunamis in 1677, 1763 and 1856.
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Fig. 7. Inundation heights (unit: m; left figure) and seismic intensity (right
figure) of the 1763 Horeki earthquake inferred from old documents.
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Fig. 8. Distribution of inundation heights (unit: m) of the 1793 Kansei tsunami
inferred from old documents. Right lower figure: Distribution of seismic
intensities (JMA scale) of the earthquake in 1793 and 1897, and the hypo-
thetical source area of the 1793 tsunami.
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Fig. 9. Comparison of inundation heights of the 1793 Kansei tsunami with
those of the tsunami on Aug. 5, 1897.
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Fig. 10. Distributions of seismic intensity (JMA scale) of the tsunamigenic

earthquakes in 1901, 1931 and 1945 which occurred off Hachinohe.
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Fig. 11. Maximum heights (unit: cm) of the tsunamis on Aug. 9 and 10, 1901,
and the tide gauge record at Ayukawa for these tsunamis are shown.
Source areas of two tsunamis which are estimated by an inverse refraction
diagram.
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Fig. 12. Estimated source areas of the tsunamis generated near Oshika Pen-
insula on Feb. 20, 1897 and Apr. 23, 1898. Tsunami heights and tide gauge
records at Ayukawa are shown.
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Fig. 13. Tsunami source areas and distributions of seismic intensities (JMA
scale) of the earthquakes which occurred off Miyagi.
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21. Tsunami Magnitude and Wave Source Regions of
Historical Sanriku Tsunamais in Northeast Japan.

By Tokutaro HATORI,
Earthquake Research Institute.

The investigation into the distribution of inundation heights is based on old documents
concerning the Sanriku tsunamis which were generated during the period from 1611 to
1901. The source areas of tsunami are surmised from the distribution patterns of inunda-
tion height and seismic intensity, taking into account knowledge related to recent tsunamis.

For the 1611 Keicho earthquake, the distribution of seismic intensity seems to be
similar to that of the 1933 Sanriku tsunami. The estimated tsunami heights along the
Iwate coast are in the range of 8 to 15 meters. However, the tsunami heights at the
Miyagi and Fukushima coasts are conspicuously large in comparison with the Sanriku
tsunamis in 1896 and 1933. Thus, the source area of the 1611 tsunami might be located
on the continental slope somewhat to the south of the 1933 tsunami source.

Distributions of the tsunami height and the seismic intensity for the 1677 Enpo, the
1763 Horeki and the 1856 Ansei tsunamis are similar to those of the 1968 Tokachi-oki tsu-
nami, which suggests the same source location for these tsunamis. Judging from tide
gauge records, the source areas of small tsunamis which were generated in Aug. 1901 were
located on the landward of the 1968 Tokachi-oki tsunami source.

For the 1793 Kansei tsunami, the estimated tsunami heights along the Iwate and
Miyagi coasts are in the range of 2 to 8 meters. Distribution patterns of the tsunami
height and the seismic intensity are similar to those of the tsunami on Aug. 5, 1897 which
was generated off Miyagi near the Japan trench, suggesting that the source area of the
1793 tsunami is nearly at the same location as the 1897 tsunami source. On the contrary,
the seismic intensities for the 1835 Tenpo and the 1861 Bunkyu earthquakes were very
large in the Miyagi district and the coasts were hit by tsunamis with a height of 3 to 4
meters. The source areas of these tsunamis seem to be located in the neighborhood of
Oshika Peninsula.

Generally speaking, historical tsunamis were generated at the similar locations to the
source regions of recent tsunamis. The area in the sea adjacent to Miyagi may be con-
sidered a region of relatively high tsunami risk, because no conspicuous tsunami bas been
generated in this region since 1861.




