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Translator's Note 

Only the first author's name is listed in case of 
coauthorship. 

A check was made on as many original papers as possible 
to see if we could find the English version of the titles 
which were used by the original author(s}. Such English 
titles are used for those references preceded by an asterisk. 

made: 
For the sake of uniformity, slight modifications were 

(i) the dates are given by month and day instead of 
for example, the 25th of April. 
(ii) local governing bodies such as prefectures, 
cities, towns or villages are expressed using 
Japanese names: -ken or -fu, -shi, -machi, or mura, 
respectively. 
(iii) the dates of occurrence of the earthquakes are 
omitted in the English version since they can easily 
be found in Table 1. However, when the same name 
applies to more than one earthquake, the dates (years 
only) are listed for all but the most recent. 
(iv) All Japanese proper nouns are Romanized using the 
Hepburn system. 
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ABBREVIATIONS USED IN THIS TRANSLATION* 

C. M. o. 

Dept. of Geol. & Min. 
Dis. Relief. 
Dist. Met. Observ. 

Dist. Port Const. Bur. 

Ele. Pow. Tech. Research 
Inst. 
G. S. I. 

Hokkaido Devel. Bureau 

I. E. I. C. 
I. G. S. J. 
Invest. Com. 
Japan Soc. of C. Eng. 
J. N. R. 
Land Survey Department 
Mari. Safety Agencies 
Met. Agency 
Min. of A. & F. 
Min. of Transp. 
M. o. c. 
M. O. I. T. I. 
Ports and Harb. Bur. 
Publ. util. Dept. 
Rail. Mang. Bur. 
Reg. Bur. of Int. Trade. 
& Ind. 

Reg. Constr. Bur. 
Region. Mari. Safety Head­
Headqtr. 
Tokyo Metro. Univ. 

Central Meteorological Observatory, 
Ministry of transport 
Department of Geology and Mineralogy 
Disaster Relief 
District Meteorological Observatory, 
Ministry of Transport 
District Port Construction Bureau, 
Ministry of Transport 
Electric Power Technical Research Institute 

Geographical Survey Institute, Ministry of 
Construction 
Hokkaido Development Bureau, Prime Minister's 
Office 
Imperial Earthquake Investigation Committee 
Imperial Geological Survey of Japan 
Investigation Committee 
Japan Society of Civil Engineers 
aapanese National Railways 
Land Survey Department, Imperial Japanese Military 
Maritime Safety Agencies, Ministry of Transport 
Meteorological Agency, Ministry of Transport 
Ministry of Agriculture and Forestry 
Ministry of Transport 
Ministry of Construction 
Ministry of International Trade and Industry 
Ports and Harbors Bureau, Ministry of Transport 
Public utilities Department 
Railway Management Bureau 
Regional Bureau of International Trade and 
Industry, Ministry of International Trade and 
Industry 
Regional Construction Bureau, Ministry of Construction 
Regional ~aritime Safety Headquater, Ministry 
of Transport 
Tokyo Metropolitan University 

*Easily understandable abbreviations are excluded in this list. 

-2-



SYNOPSIS * 
A bibliography of field studies on major earthquakes 

in Japan was prepared. This includes papers concerning 

the field inspection, seismometrical studies, studies of 

related phenomena and investigations on damages which 

were published prior to the end of 1965. The list 

consists of the following items: 

(1) reference number 

(2) author's name 

(3) title of the paper 

(4) name, volume, year and page of the Bulletin in 

which the paper was published or the name of 

the publishers. 

(5) name and year of the earthquake studied 

(6) the main topic of the paper 

Date, name, latitude, longitude, focal depth, magnitude, 

and reference number of the earthqukaes are arranged in 

another table. Papers are classified by the year of the 

earthquake and by the main topic in the form of a table. 

*This English version of the Synopsis has been provided by the 
Authors. 
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INTRODUCTION AND BRIEF EXPLANATION OF THE CLASSIFIC~TION 

Immediately after an earthquake, we usually investigate 

its general characteristics, including the nature of the tsunami 

it causes, and the extent of damage it produces, etc. and 

at the same time make 6bservations on aftershocks, crustal 

movement, earth current and earth magnetism. In undertaking 

such investigations and observations, published results of 

similar studies on past earthquakes are quite helpful. Un­

fortunately, no adequate literature survey has been made for 

such purposes and because of this, there has been practically 

no way in which pertinent papers and books can be found 

wi.thout delay. The only exceptions are those fortunate 

cases in which the knowledge of interested individuals 

leads us to a few pertinent papers. In order to eliminate 

this inconvenience, we have prepared a "Bibliography of 

Field Studies of Major Earthquakes in Japan" at the request 

of the Earthquake Research Institute. 

We surveyed a wide variety of literature published 

prior to 1966 dealing with earthquake phenomena in and around 

Japan. However, since it is difficult to obtain very old 

papers and books, and virtually impossible to look at all 

conceivable sources, our collection comes mainly from the 

literature currently available at the Earthquake Research 

Institute. The recent proliferation of related journals 

has added further difficulties in collecting every published 

work dealing with earthquakes. Obviously, by the very nature 

of the task, it would take an excessively long time if 
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perfection is demanded. For these reasons we have decided to 

publish the literature list that has been collected so far. 

From now on, new material the library recieves will be 

added to this collection. We: hope that the users' help will 

continually improve this bibliography. We are also planning 

to collect, in the Library, reprints of the papers assembled 

in the current edition for general use with a card file for 

the users' convenience. 

The papers were collected by the Library and classified 

by the Earthquake Forecasting and Observation Center, 

(formerly, the Cooperative Organization). Our bibliography 

is arranged in the following order. First are the journals, 

then the special editions, and lastly the separate volumes. 

The bibliography consists of a reference number, the author's 

name, the title of the paper, the date of publication, 

the name of the earthquake concerned, its classification and 

explanatory notes. In each category, we would like the 

reader to note the following: 

Number: Reference Number 
Both classifying numbers and serial numbers are 
used so that new references can be added. 

Author(s): The names included in miscellaneous papers are 
excluded. In the case of coauthorship, only 
the first author is cited. 

Title: Title of the Paper 
In some.~ases, the title is abbreviated. 

Date: Year of Publication 
Dates are given using the Christian calendar. 

Earthquake: Name of Earthquake 
Gives the name and the date (year only) of the 

earthquake which was considered in the paper 
or which motivated the author(s) to initiate 
his research. 
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Table 1 gives the date of occurrence, the 
longitude, the latitude, the focal depth, the 
magnitude and the earthquake number ( as 
designated by the Scientific Yearbook of Japan, 
1968 Edition) of any earthquake in this biblio­
graphy. This table is compiled by consulting 
"Major Damage-Producing Earthquakes in and 
Around Japan" (Usami, 1966). The "Monthly 
Journal of the Earthquake" of the Meteorological 
Agency is used as a supplement. 

A swarm of earthquakes is represented by the 
one of maximum intensity. When several earth­
quakes are dealt with in a paper, the most im­
portant one is listed, and the others are named 
in the notes. When it is not clear which one 
is stressed, no name is listed. Small earthquakes 
are not named if such naming could possibly 
cause confusion. The official earthquake names 
given by the Meteorological Agency are used here. 
If an earthquake does not have an official name, 
its common name is used. Earthquakes without 
offical er common names are named for their hypo­
center or for the era in which they occurred 
(e.g. Ansei,Hoei, Genroku ). 

Classification: The classification is based on 
subject matters discussed in the paper. If the 
paper deals with more than one subject, it is 
classified according to the main subject with 
others being referred to in the Notes. When 
it is difficult to single out the main subject, 
subjective judgement is used for classification. 
The original paper is consulted unless the title 
clearly suggests the subject. The classification 
is as follows: 

I) 

II) 

General Characteristics ( Gen: including 
general statements, history, those papers 
dealing with more than one subject, and 
those which cannot easily be distinguished 
from the Survey Report.) 

Survey Report (Srvy. Rep.) 

Experimental Measurement (Exp. Meas.: including 
estimation of hypocenter, magnitude, travel-
time curve, and time history of a strong 
earthquake, etc.) Aftershocks, Cause (includ-
ing the distribution of initial microtremors, 
weather and other factors.) Lightning, Sound, 
Earthquake Acti vi ty including swarms of earthquakes 
(Fqke. Act.), Small Earthquake (Sm. Fqke.), Ocean Earthquake 
(Ocean Eq.k..e.), CU1.lIDunications Report Collection 
(C.R. Col.f, Earthquake Signs (Eqke. Sgns.), 
Wave Motion (Wave Mtn.) 
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III) 
Levelling and Triangulation (Lev. & Tri.: 
results) Tilt, Expansion and contraction 
(Exp. & Con.), Subsidence and Upheaval (Sub. 
& Uph.) , Fault, Mountain Landslide (Mt. Ldsde.: 
including the crumbling of a mountainside) , 
Landslide (other than that of a mountain), 
Ground Deformation (Grnd. Def.: including 
fissure, drifting sand and quicksand), Crustal 
Movement (Crst. Mvrnt.: including block move­
ment and those not included in the above 
categories. Tidal Change (Tidal Chge.: includ­
ing tidal observations), Ground Water (Grnd. 
Wtr.: including hot springs.), Volcanic 
Activity (volc. Act.), Gravity. 

IV)Geology (including geographical features.) 
Ground (including microtremors and those 

V) 

hardly distinguished from geology) 

Damage (including general damage and survey 
reports of damage), Fire, Building Damage 
(Buil. Dam.), Damage to Public Structures 
(Publ.Dam.), Building Vibration (Buil. Vib.), 
Aseismic Design (Aseis. Des.), Disaster 
Prevention (Dis. Prev.) 

Tsunami (including forecasting of Tsunami), 
Damage caused by Tsunami (Tsu. Dam.), Seiche, 
Tsunami Report (Tsu. Rep.: Survey report of 
tsunamis) . 

Electric Current and Magnetism (Cur. & Mag.), 

Statistics (describing the relationship among 
earthquake, atmospheric pressure, and weather.) 

Others (including debates, round-table discussions, 
photographs, motion pictures, collected data, 
estimations of seismic intensity, and 
acceleration inferred from investigations of 
tombstone displacements). 

Table 2 lists the number of items collected in 
each class. I, II, III, IV, V in the Table refer 
to the classification as outlined above. This 
table indicates how the trend'in research has 
changed in time. 
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Table 1. Earthquakes Investigated in This Bibliography. 

No. Date Earthquake Longi- Lati- Depth M Eqke. Notes 
tude tude No. 

(km) 
1 679 Tsukushi 130.4E 32.7N 6.7 14 

2 684 Hakuho 134.0 32.5 8.4 15 

3 701 Tango 135.4 35.6 7.0 16 

4 830 Dewa 140.1 39.8 7.4 31 

5 850 Shohnai 140.0 39.1 7.0 34 

6 857 Ten-an 140.6 40.3 7.0 36 

7 1498 Tohkaido 138.2 34.1 8.6 130 

8 1596 Bungo 131. 7 33.3 6.9 165 

9 1605 Tohnankai 140.4 34.3 7.9 172 
134.9 33.0 

10 1611 Sanriku 143.8 38.2 8.1 174 

11 1662 Hy.uga-nada 132.0 31. 7 7.6 208 

12 1677 Enpo 141.5 36.6 7.4 231 

13 1694 Noshiro 140.2 40.2 7.0 244 

14 1703 Genroku 139.8 34.7 8.2 251 

15 1704 Hoei 140.0 40.4 6.9 252 

16 1707 Hoei 135.9 33.2 8.4 254 

17 1710 Inaba-Hohki- 133.8 35.5 6.6 257 
Mimasaka 

18 1714 Ohmachi 137.8 36.7 6.4 260 

19 1763 Hachinohe 142.0 40.7 7.4 295 

20 1766 Tsugaru 140.6 40.8 6.9 297 

21 1771 Meiwa 124.3 24.0 '1.4 303 

22 1792 Shimabara 130.3 32.8 6.4 313 
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No. Date Earthquake Longi- Lati- Depth M Eqke. Notes 
tude tude NO. 

(km) 

23 1793 Ajikazawa 140.0E 40.7N 6.9 316 

24 1804 Kisakata 140.0 39.0 7.1 322 

25 1810 Oga 139.9 39.9 6.6 324 

26 1819 Ohmi-Ise 1-36.3 35.2 7.4 331 

27 1833 Mino 136.6 35.5 6.4 341 

28 1847 Zenkohji 138.2 36.7 7.4 353 

29 1854 Ansei 136.2 34.8 6.9 360 

30 1854 Ansei 137.8 34.1 8.4 363 

31 1854 Ansei 135.6 33.2 8.4 364 

32 1855 Edo 139.8 35.8 6.9 361 

33 1858 Hida 137.2 36.1 6.9 367 

34 1872 Hamada 132.0 34.8 7.1 387 

35 1880 Yokohama 5.9 387 

36 1882 Kohchi 

37 1882 Atami 

38 1887 Yokohama 6.3 

39 1888 utsunomiya 140.0 36.4 5.9 

40 1889 Kawasaki 139.7 35.4 5.9 

41 1889 Kumamoto . 130.7 32.8 6.3 391 

42 1889 Ohsumi 

43 1890 .Saikawa 138.2 32.8 6.3 

44 1890 Miakejima 139.3 34.3 6.2 392 

45 1890 Kinugawa 139.5 36.2 6.2 

46 1891 Nohbi 136.6 35.6 8.4 393 
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No. Date Earthquake Longi- Lati- Depth M Eqke. Notes 
tude tude No. 

(km) 

47 1892 Shimohsa 140.5E 35.9N 6.7 

48 1892 Gifu 136.5 36.0 6.6 

49 1893 Chinan 130.5 31.4 6.4 397 

50 1894 Nohbi 137.0 35.0 7.4 

51 1894 Kushiro-oki 146.3 42.4 7.9 399 

52 1894 Tokyo 139.9 35.7 7.5 400 

53 1894 Shohnai 139.5 39.2 7.3 401 

54 1895 Tonegawa 140.4 35.9 7.3 402 

55 1895 Setouchi 133.0 34.0 6.7 

56 1896 Sanriku 144.2 39.6 7.6 404 

57 1896 Riku-U 140.7 39.5 7.5 405 

58 1897 Kamitakai 138.2 36.6 6.3 406 

59 1897 Rikuzen-oki 141.5 38.1 7.8 407 

60 1897 Sanriku 143.7 38.0 7.7 408 

61 1897 Rikuchu 141.5 39.6 6.9 

62 1898 Rikuchu 143.6 39.5 7.8 409 

63 1898 Fukuoka 130.2 33.5 6.5 411 

64 1899 Kii-Yamato 136.0 34.2 7.6 413 

65 1900 Rikuzen 141.0 39.0 7.3 413 

66 1900 Miakejima 139.5 34.0 6.8 416 

67 1901 Hachniohe 141.8 40.3 7.7 418 

68 1905 Gei-Yo 132.3 34.2 7.6 422 

69 1905 Ohshima 139.2 34.8 7.0 423 
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NO. Date Earthquake Lonqi- Lati- Depth M Eqke. I Notes 
tude tude NO. 

(km) 

70 1906 Tokyo-wan 139.8E 35.5N 7.7 

71 1909 Ko-No 136.3 35.4 6.9 428 

72 1909 Okinawa 429 

73 1909 Hyuga-nada 133.1 32.1 7.9 430 

74 1910 Uzu 140.8 42.5 6.5 431 

75 1911 Kikaigashima 130.0 28.0 8.2 433 

76 1911 Tokyo-wan 140.0 35.0 7.0 

77 1912 Ueda 138.4 36.3 5.7 

78 1913 Kagoshima 130.5 31.6 6.4 434 

79 1914 Sakurajima 130.7 31.6 6.1 435 

80 1914 Ugosen 140.4 39.5 6.4 436 

81 1914 Izumo 133.4 35.3 6.3 

82 1914 Takada 138.2 37.0 6.1 

83 1915 Ishinomaki-oki 143.2 38.8 7.5 438 

84 1915 Kazusa 141.4 35.2 6.7 10:38 Oct. 16 

85 1916 Asama-yama 138.4 36.4 6.0 439 A= 140.8 E 
\jJ= 34.3 N 

86 1916 Akashi 135.0 34.6 6.3 441 M:= 6.7 

87 1917 Shizuoka 138.1 35.2 6.3 443 

88 1918 Iturup-to-oki 151.8 45.7 7.9 444 

89 1918 Iturup-to-oki 148.9 44.1 7.8 445 

90 1918 Ohmachi 137.8 36.5 6.1 446 

91 1919 Miyoshi 132,9 34.8 5.9 

92 1921 Ryugasaki 140.1 35.8 7.1 448 

93 1922 Uraga-kai 139.7 35.2 6.9 449 
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No. Date Earthquake Longi- Lati- Depth M Eqke. Notes 
tude tude No. 

(km) 

94 1922 Shimabara 130.1E 32.7N 6.5 451 
130.1 32.8 5.9 

95 1923 Suikaido 140.0 36.0 6.3 452 

96 1923 Tanegashima 131.1 30.6 6.5 

97 1923 Kanto 139.3 35.2 7.9 453 

98 1924 Tanzawa 139.2 35.5 7.2 454 

99 1924 Kii 135.5 34.0 6.4 

100 1925 Tsugaru-oki 

101 1925 Tajima 134.8 35.7 7.0 455 

102 1925 Gifu-Kita 136.9 35.3 6.1 

103 1926 Erimo-misaki 142.2 41. 7 100 

104 1926 Kushiro 

105 1926 Haneda 139.8 35.4 6.2 

106 1926 Obihiro-oki 143.7 42.0 40 6.8 

107 1927 Tango 135.1 35.6 10 7.5 456 

108 1927 Tango 135.0 35.7 20 6.9 

109 1927 Miyagi-oki 142.0 38.0 20 6.9 

110 1927 Sekihara 138.8 37.5 0,10 5.3 458 

111 1928 Han-no 139.7 36.0 50,60 5.2 

112 1928 Heijima-Nishi ' 128.8 31. 7 40 6.4 

113 1923 Chiba 140.3 35.6 60 5.8 

114 1929 Aso 

115 1929 Tosshunbe Uzu-gun, 
Hokkaido 

116 1929 Asshabe Hiyama-gun 
Hokkaido 
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NO. Date Earthquake Longi- Lati- Depth M Eqke. Notes 
tude tude No. 

(km) 

117 1929 Suzaka 

118 1929 Hyuga-nada 132.2E 31. 7N 30 6.8 

119 1929 Nara-Minami 135.75 34.0 20 5.4 

120 1929 Sagami 139.1 35.5 20 6.1 

121 1929 Fukuoka-Nishi 130.3 33.5 0 4.7 

122 1929 Aritagawa 135.2 24.2 10 5.6 459 

123 1930 Ito Earthquake 
Swarm 

124 1930 Kaga-Minami 136.3 36.3 20 6.4 

125 1930 Izu 139.0 35.1 o 5 7.0 460 

126 1930 Hiroshima-Kita 132.9 35.0 20 6.0 

127 1931 Tazawa-ko 140.6 39.8 130 

128 1931 Uraga-oki 142.6 42.3 40 6.8 

129 1931 Nihon-kai 135.7 44.5 350 

130 1931 Aomori-oki 142.5 41.2 0 7.6 

131 1931 Toshigawa l38.9 35.5 35 6.5 

132 1931 Nishi-Saitama 139.2 36.1 10,20 7.0 462 

133 1931 Hyuga-nada 132.1 32.2 20 6.6 

134 1931 Oguni 141. 7 39.5 0,10 6.1 

135 1933 Sanriku 144.7 39.1 1,20 8.3 463 

136 1933 Kiisuido 135.1 34.0 20 5.1 

137 1933 Okunakayama Earthquake 
Swarm, North 
Iwate 

138 1933 No to 137.0 37.1 15 6.0 

139 1933 Tohkamachi 138.87 37.28 30 6·.1 
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No. Date Earthquake Longi- Lati- Depth M Eqke. Notes 
tude tude No. 

(km) 
140 1934 Minami-Izu 138.9E 34.8N 0,10 5.5 

141 1934 Gifu-Yawata 137.0 35.7 0,10 6.2 

142 1935 Taiwan 120.6 24.3 464 

143 1935 Shizuoka 138.4 35.0 10 6.3 465 

144 1936 Kawachi-Yamato 135.7 34.5 20 6.4 466 

145 1936 Kinkazan-oki 142.2 38.2 50,60 7.7 

146 1936 Osarizawa Swarm 

147 1936 Niijima 139.2 34.5 0,20 6.3 467 

148 1938 Tanabe-wan 135.2 33.7 20 6.7 469 

149 1938 Iwaki-oki 141.4 36.7 10 7.1 470 

150 1938 Kusshara 144.3 43.6 20 6.0 471 

151 1938 Ohshima Swarm 

152 1938 Shioya-oki 141. 7 37.1 20 7.7 472 

153 1939 Oga 139.8 40.0 0 7.0 474 

154 1939 Naruko-Onikubi Swarm 

155 1939 Shikotan 147.2 43.1 80,100 

156 1940 Shakotan-oki 139.5 44.1 .0,20 7.0 475 

157 1941 Nagano 138.3 36.7 5,20 6.2 476 

158 1941 Hyuga-nada 132.1 32.6 0,20 7.4 477 

159 1941 Taiwan 120.6 23.4 7.2 478 

160 1943 Tottori 134.2 35.6 20 6.1 479 
480 

161 1943 Tajima 139.8 37.3 15 6.1 481 

162 1943 Tottori 134.2 35.5 10 7.4 482 
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No. Date Earthquake Longi- Lati- Depth M Eqke. Notes 
tude tude No. 

(km) 

163 1943 Koma 138.2E 36.8N 0 6.1 483 

164 1943 Uzu Earthquake 

1945 following 
volcanic 
activity 

165 1944 Tohnankai 136.2 33.7 0,30 8.0 485 

166 1945 Mikawa 137.0 34.7 0 7.1 486 

167 1945 Hachniohe-oki 142.1 40.9 ~O ·7.3 

168 1946 Nankai 135.6 33.0 30 8.1 487 

169 1947 Niigata-Nishi 138.1 37.1 0 5.7 

170 1947 Ishigakijima 124.0 24.0 

171 1948 Fukui 136.2 36.1 20 7.3 488 

172 1949 Akinoumi 132.5 34.0 40 6.2 

173 1949 Imaichi 139.7 36.7 V.S. 6.4 489 
V.S. 6.7 

174 1950 Kumanogawa 135'.8 33.8 40 6.7 

175 1951 Shimabara 130.2 32.8 0,10 5.4 

176 1952 Tokachi-oki 143.9 42.2 45 8.1 490 

177 1952 Daishohji 136.2 36.5 20 6.8 491 

178 1952 Yoshino 135.8 34.5 20 7.0 492 

179 1952 Kamchatka 162.0 52.0 5 

180 1953 Bohso-oki 141.8 34.3 40,60 7.5 493 

181 1955 . Tottori-Nishi 133.4 35.2 20 ca 5.1 

182 1955 Tokushima- 134.3 33.8 0,10 6.0 494 
Minami 

183 1955 Futatsui 140.2 40.3 0,10 5.7 495 

184 1956 Izu 138.8 33,8 40,60 6~5 

185 1956 Shiroishi 140.6 38.0 20 ca 6.1 498 
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No. Date Earthquake Longi- Lati- Depth M Eqke. 'Notes 
tude tude No. 

(km) 
186 1957 Niijima 139.4E 34.3N 0 6.3 

187 1958 Ishigakijima 124.5 24.75 80 

188 1958 Iturup 148.5 44.3 80 8.0 500 

189 1959 Teshikaga 144.4 43.4 20 6.2 
144.4 43.5 0 6.1 

190 1960 Sanriku 143.5 39.8 20 7.5 502 

191 1960 Chilean 73.5W 38.0S 8.5 

192 1961 Nagaoka 138.8E 37.5N 20 5.2 503 

193 1961 Hyuga-nada 131.9 31.6 40 7.0 504 

194 1961 Yoshimatsu 130.7 32.0 00 5.5 

195 1961 Kushiro-oki 145.6 42.9 80 

196 1961 Kita-Mino 136.8 36.0 00 7.0 505 

197 1962 Hiroo-oki 143.9 42.2 60 7.0 

198 1962 Miyagi-Kita 141.1 38.7 00 6.5 506 

199 1963 Yohrohgyu 145.0 43.6 40 5.3 

200 1963 Echizenmisaki- 135.8 35.8 00 6.9 508 
oki 

201 1963 Iturup 150.0 43.8 20 8.1 509 

202 1964 Rausu 145.2 44.0 0 4.6 

203 1964 Alaska 147.6W 61.1 20 8.5 

204 1964 Oga-oki 139. DE 40.3 00 6.9 510 

205 1964 Niigata 139.2 38.4 40 7.5 511 

206 1964 Nemuro-oki 146.5 43.0 80 

207 1964 Niijima 139.3 34.7 0 5.5 Swa:rm 

208 1965 Aleutian 178.6 51.3 40 7.5 

209 1965 Shizuoka 138.3 34.9 20 6.1 512 

210 1965N Matsushiro Swarm 
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