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The Earthquake Research Committee of the Headquarters of Earthquake Research and Promo-

tion estimated the probability of an earthquake of magnitude around . occurring during the next

years as . This is based on five earthquakes that occurred in the southern Kanto region (i.e.,

the Meiji-Tokyo earthquake, the and Ibaraki-ken Nanbu earthquakes, the

Uraga-channel earthquake and the Chiba-ken Toho-Oki earthquake). However, it has been

revealed that the Kanto region is situated on complicated tectonic conditions due to subduction of

the Philippine Sea Plate and the Pacific Plate beneath the continental plate, and that various types

of earthquake occur. Therefore, it is necessary to classify these earthquakes into interplate and slab

earthquakes, and to estimate recurrence intervals. In this paper, at the outset of such studies, we

review previous studies on three earthquakes (the Ibaraki-ken Nanbu earthquake, the

Uraga-channel earthquake and the Chiba-ken Toho-Oki earthquake) that occurred after the

beginning of the Taisho era ( ) and describe the collected data.

: M earthquakes, the Ibaraki-ken Nanbu Earthquake, the Uraga-channel

Earthquake, the Chiba-ken Toho-Oki Earthquake, the southern Kanto region
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Fig. . Five earthquakes (i.e., the Meiji-Tokyo earthquake, the Ibaraki-ken Nanbu earthquake, the

Ibaraki-ken Nanbu (Ryugasaki) earthquake, the Uraga-channel earthquake and the Chiba-ken

Toho-Oki earthquake) used to estimate the occurrence probability of ‘other M class earthquakes that have

occurred in the southern Kanto region’. The epicenter and magnitude of the Chiba-ken Toho-Oki

earthquake are based on the Japan Meteorological Agency (JMA), and others are based on Utsu ( ).
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Fig. . Hypocenter and focal mechanism of the Ibaraki-ken Nanbu earthquake C : Central

Meteorological Observatory ( ), O : Omori ( a, g), Ushi : Ushiyama ( c), K : Katsumata

( a, b), I : Ishibashi ( a, b, b), Utsu : Utsu ( ), Usa : Usami ( ) . Parenthetic

number (in km) or character (s : shallow ; ? : unknown) indicates hypocentral depth.
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Table . Seismological reports on the Ibaraki-ken

Nanbu earthquake by meteorological observatories

from Ushiyama ( a).

Fig. . Seismograms of the Ibaraki-ken Nanbu

earthquake recorded by the strong motion seismo-

graph at (a) Hongo, and (b) Hitotsubashi (from

Omori, g).

a Yasuda b

. E, . N

. E . N M km

. S E

. E, . N M . km

km b, d

a

S-P a a, b, c

. .

S-P Omori . . S-P

g E, N km

. S-P

km

- +3,+

+3,,

- +3,+

+3,,

+3,+

+3,, +3,, -

..

.

+3/* +31+ +.* +* 0 -0 - +

+.* + -/ 2 0- +*

1 + +31- -*

+.* + -/ 2 1 + -*

+* +31- +31/

+31-

+31* , +31/ +31/ +31/

- +31- 2 / 2 *

3 2 0 *

+3,, +.* +* -0 *. /-

, 2 /

.* 0*



�������	 
����������������

� �189

M 1



� � � �� �

� 	 
 	 	
� 	 
 � 	 	

� 
 �
� 
 	 � 
 	
	 �  �  	
� 	 	 	 � 
�

� � 
 	 � �	 �	 �	
� � 
 � � 

 	

	 � � � � 
 � 
 	
	

� 	 	
� � 
 	

�
	 � 
 	 � 
 � � �
� 
 � 
 � 	
� 
 	 � 	
	 	 � 	 �

� 	 
 	 	
�

� 	 �� �
� 

� � 
 	
	 � � 
 	 �
	 �	 	

�	 � � 	
� 
� � � 	


 	 � 
� 	

 � 
 �

	 	 � 

� � 

	 	

� �

� � �� ���� �� ������

 ! " #" $% & � ' � ( ) * % & � +
� ) � �� ��,-�. /0123� 4 $ 56 78 9:
;� �!<$����

= >?@ A� BCDE F GH I�GH = J K L
@MA ' � � N D O P Q D� RS �
�� T� U VW @ VW @ R�� XVW 56@Y ��
�Z[\[ �� ] = ^ �U '[� 56 _ `ab cdeb
VW @ �f !�� B= g @ h3ijk � g

lm��� �% & ��� * ��� B� ' VW
* A � � �n� # $V��o�@ o� = � ��pq� ��!���
r�� T� s � ?� �t = u �vw@Qu ;� �

% & � � �xy z� ��!�����{|�� ? =
@}~� �� � #s � ��
o�@ d o[W� #s ���� �� ]� = ] � �
���� � @� �� @��� ��
? = J K L���� F � �A� &� �� ^ �� @
N D O P Q D ��3 ��j � % & ^�� u [ ��

�3�j� �� � S D�� '[ T� & y�� [ � �� *�� �
� S � R� XVW 56� h3i $�#��� J�! �#��
jk@ �� B@� � R�DE�= � � d�

��� � � RDE���0 @
A� g ��� B@� � � % & � �sc�¡ @
� ¢ h3ijk= � � ���£ @ d� J K L L¤¥�
$e Z� 56= � �# _ `ab '[�A�O PQ D ¦§��;� P

cdeb �A- ¨ ©# _� D$�� RS # J L GH �ª�/�
����� �� g «¬� ��� '[�A� ® ¯

� '[� �= «¬°±j²��3k � T� � F � D�
� � S � ��3k �� � S m7W[� RS !³'[�A�
��pq� ��A��'[� ' �% J$� � � * � � N ´
& � /0123µ� $��A�# >? � � #¶� ���� r'[
'[� 56= $A� `a� b· 4� �A� �F ���¸ ¹ ��;�
iº»¼ @½� � �pq z� c� > D��� N ´ >?*U �

�� � � �� � 	 
�

�  �� ��

�� � � � �� � � � �� � � � ��� ��
� � � �� �� ��  ��� ! " �� #

$%  � & '�� � ( ) *
� +, -. �� / 0 � ��� 1 2

*34 �567 �� 8 �� � 9 +,
+, : ' * �� ;

34 < � � �� = �
� ��� � �

� �� 6> ?� @ �� ��
A B*C (����D B EF G H I�

B � �� �� B JK� � �� $ L
� M �� (�NIO� ��

P �� (�� D� Q : �
 �567 M

$ L ( ) * R &S TU V WXYZ� ' K[ \
-. �� / 0 � � � ] ^�_ ` La K[ \

b cd�� e fg h �ij I k l
�� & 2�� 8 �� �� TU mL ( noM
+, p� , 2�� P

qr s ��t �
 � � , u B � �� �� v w2
x �� = y P ( ) * �� z

�� {| ; } / � ~� *� �
� �( ��N � � � 1 ( * �� '

� +, 9 � � L �
+, � R &S cd��
b ��� b ��� 1
�� � � ( ep �� ep � n� �

��� ���� � + ep �5 A
, �� � �� G �� � &S e ' �

� �� � �5 n� � n� � *�

� ���

�

�

�

� � �

�

� � � �

� � �

� �

�

190

Table . Documents on the Ibaraki-ken Nanbu earthquake.
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M

Fig. . Seismic intensity distribution map of the Ibaraki-ken Nanbu earthquake by (a) Omori ( h),

(b) Kanbayashi and Katsumata ( ), (c) Utsu ( ) and (d) Usami ( ).
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Fig. . Hypocenter [C : Central Meteorological Observatory ( c), N : Nakamura ( a, b), O : Omori

( h), K : Katsumata ( a, b), I : Ishibashi ( c), I : Ishibashi ( a, b) Utsu : Utsu ( ), Usa :

Usami ( )] and focal mechanism [Ishibashi ( d)] of the Uraga-channel earthquake. Parenthetic

number (in km) or character (s : shallow ; ? : unknown) indicates hypocentral depth.
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Fig. . Seismograms of the Uraga-channel earthquake recorded by strong motion

seismographs at (a) Hongo, and (b) Hitotsubashi (from Omori, h).

a, b a, b S-P

M . M .

N, km Omori

h

/ E, . N km

. c

S-P

P

Vp Vs

E, N km

. d

. . P P

E, a,

N km b a, b M

. E, . N

a, b . M .

. . . PHS PAC

. . S-P

E, . E, . N, M .

S-P km km

km M .

a, b PAC

1

0 +3,,

+3,,

+31. +31. +31/ +31/

0 3 0 2

-/ +* 1+ ,+ +3,,

+31-

+-3 - . -/ . .* 1*

* + +31/

+31. +31- +31.

+-3 // -/ *0 /*

* , +31/

* - + + / / 2

/

+31/ +3/*

+-3 /3 - +31+ +31- +31/ +31/

-/ +- - -* +31/ +31/

+313 +-3 2 -/ ,

+31/ +31/ +* . 0 2

+* 2 0 - ++ + ,**+

+. * +0 * ,**-

+-3 .+ +-3 1/ -/ , 0 2

1* 3* 1

. 3* +33, , , / 1

+31/ +31/

+3,+

�



���� ���	 
�� ����

� �

� � �

196

Fig. . Recent seismicity around the Uraga channel from the unified Japan Meteorological

Agency catalog (October, to May ). The blue star indicates hypocenter of the

Uraga-channel earthquake from Ishibashi ( a, b). The open star indicates

epicenter of the Uraga-channel earthquake from Utsu ( ).
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Table . Documents on the Uraga-channel earthquake.

Fig. . Seismic intensity distribution map of the Uraga-channel earthquake by (a) Omori

( h), (b) Kanbayashi and Katsumata ( ), (c) Utsu ( ) and (d) Usami ( ).
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Fig. . Focal mechanisms of the Chiba-ken Toho-Oki earthquake from (a) Japan

Meteorological Agency ( a), (b) Kawakatsu ( ), (c) Yamada ( ), (d) Yamada and

Sato ( ), (e) Okada and Kasahara ( ) and (f) Ishibe and Tsuruoka ( ).
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direction (hypocentral depth, km), B : reverse fault-

fault-type with compression axis in northwest-southeast

tion from Iwase and Mizoue ( ) A : strike-slip fault-

M

Fig. . Focal mechanisms of earthquakes occurring

eastern o shore of the Chiba prefecture and classifica-

type with compression axis in northeast-southwest

type with compression axis in east-west direction

(hypocentral depth, km), C : low angle reverse

or northern northwest-southern southeast direction

(hypocentral depth, km)
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Table . Documents on the Chiba-ken Toho-Oki earthquake.
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M

Fig. . Seismic intensity distribution map of the Chiba-ken Toho-Oki earthquake by (a) Japan

Meteorological Agency ( a), (b) Usami ( ), (c) Harukawa ( ) and (d) Ara ( ).
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Appendix A. Destructive earthquake around Inba-numa of the Chiba prefecture

on , December from Ushiyama ( a).
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Appendix B. Destructive earthquake in the Tokyo Metropolitan area

on , Dec., from Omori ( a).
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Appendix C. Destructive earthquake in the Tokyo Metropolitan area

from Omori ( b).
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