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Abstract

In ,**,, an integrated seismic survey across the overall Outer zone of Southwest Japan was

conducted in Shikoku and Seto Inland Sea. The seismic line, which was more than +-* km long,

transected all geologic constituents of the superficial Outer zone of Southwest Japan. The survey

successfully provided the first crustal transection of the Outer zone of Southwest Japan. The
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transection gives the following important information on the crustal structure.

+. The upper crust of the Outer zone is characterized by N-dipping accretionary complexes,

which have a S-younging sequence, as expected by the surface geology.

,. The Median Tectonic Line (MTL), the northern boundary of the Outer zone, dips northward

at about .* degrees, and reaches the lower crust whose lower boundary exhibits an upward convex

shape.

-. The lower crust of the Outer zone is only -* km wide from the lower termination of the MTL.

Most of the Outer zone has no lower crust.

.. The Philippine Sea plate (PHS) changes its subducting angle from +* to ,/ degrees around

the southern border of the lower crust.

Key words : seismic reflection profile, Outer zone of Southwest Japan, crustal structure, Shikoku,

Seto Inland Sea
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Fig. +. Index map. White line : Survey line. MTL :

Median Tectonic Line. ISTL : Itoigawa-Shizuoka

Tectonic Line. EUR and PHS : Eurasian and Philip-

pine Sea Plates, respectively.
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(+32,). 3,MTL and 33MTL : Previous seismic ex-

periments reported by Ito et al. (+330 in Japanese ;

+330 in English) and Kawamura et al. (,**-). Lines I,

II, and III are the segments of the Trans-Seto-

Inland-Sea receiver line (See Fig. -). MTL : Median

Tectonic Line. BTL : Butsuzo Tectonic Line. AF :

Aki Fault.
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Fig. -. Schematic diagram of the Trans- Seto-Inland-Sea profiling. G+, G, and G- : GDAPS Digital Telemetry Systems.

S : Shooting unit. J., C/, and T0 : Dynamite shots (See Table ,).

Table ,. Shot data. J, T, and C : Abbreviations of the agency providing the shot.

��������	
�

� 57 �



� �������
������������ �CDP+�-.*� 	
���
	
���
����
�����
���
��� ��� ����������� ��������
+32,��  ��!
"#$�%
��
�&'()�*'

����
������ ��	
��� ��+�%

	��
����!���,-�&'
�./0���
��������
�1��
��2� �CDP-.*�+*2*� 	
3��&'����������� 4���2� �
�
����� �567�� +313�� ��$!89"�!
:�*#$�;%�����
�&'�� �CDP+*2*�+-**� 	
�&'
� �$<�� 	=��>()��<��

!���
3���*�?��� ����� +,�@

A-!.1�@B9"!��� A
+�CDEFG�
��� �/0� +33+�� �2��=�
����� ��
!12H��I�
�JK�� ��2�
�L�3M� 	
4N5OP��;%Q�6I789
:;��� �
�<=$�>?� +323�� R$S
JK@ATUBC��
�
�1�� �2�!12H��I�
�DV���E� �CDP+-**�+-.*� 	
FGHI��WGH!-��X�
Y$9:;J$<
�� !89"�Z�
�LT[JP�
	K�
�1
��
�*#$� �CDP+.**�+0-*� 	
\]!^�
_L� �$<�� LM;��`�NB
9"!a ����� 	O
MTL!:��2��&'
��;%����� 3�.PQ���������� �
�
bR
� /0 �+33+� 
*S',-(GcE'$<
�;������ de�fP �+33+� 
�&'T-
�
gM$<hI;�����
�ijUVW�� �CDP+0-*�+0/*� 	
*#$�;XYZ�
^�[\]�
�1�^� _

k`l�ak`l��$<�� ijUVW��
�
mnop� b0�� *l�!6����� mnop!X
Y�
q
;r�1��� ijUVW��;XY�

mnop;
D�
:;%cst������ �/0�
+33+��
�XY� �CDP+0/*�,***� 	
	�	d�
GcE'
uEFGc�v+mnopw
��xoyzF{� �=�
|}~'
����
�1
��;�e�������� �/07�� +32- ; bf�
+32/a ; de� +320��!� �7��4$�� �
g|}~

')-��� |}~'�*S'�GcE'
����h
#$��� ���
GcE'(�&'�i
uEFGc
�v+mnopw��xoyzF{�_�
����
��b0�Tmnop!���;�j�Q��� �bf�
+32/ b ; k�� +32.��
��l�� �	� CDP,***�,.**��� CDP,.**���
	
��[��v�	�;���
X�Q�� 	��
3
��&'!-!m��
���� ���
�GH(!G
H�-
����
����� �/07�� +323�� 9 
�
D��n����o���p��uEFGc��

X�Q� �Suzuki and Hada, +313 ; @7�� +32*��
� ��	
��
�
�!89"� �CDP+-+*� 	
��+�$
&'��;*#$�
:��E��� �
��
%
�op�o{�p�]$<��;��!qr
�\�[�$<�;s��Q����� t�u�vw�

.�� %
��9"����G�����x�"Q�
vI���� � ?7�� +330 ; Ito et al., +330�� +33,y
���+�$¡¢"Q�w� �3,MTL� $
� z_ /

km{_£$
	� -*(.*¤¥B����;�I�¦�
§"Q�� £�� +333y� 3,MTL
	O$w� �33

MTL� �¨©Q� 3,MTL
.�;H©ª� �o��z
_ +, km
;�h£$MTL!|-1��;�$��
�Kawamura et al., ,**-��
�*#$�«XY�
9"]st	
*#$��XY�
9"]}¬�<�;�I­® �~
®¯Murata, +32,� ;%
°
­® �~®¯de�f
P� +33+� 
^$±��<�� £�� XY�����q
!��	�v�9"]}¬
y²³|;1��� �d
e�fP� +33+� ;�¬;1��� �~®¯k�7��
+332� �<��
���9"� �CDP,***� 	
�o��$
XY�;�l��
:�[�$<�� �
o��$
!���\��������� z�����
�Q�^����� XY�
���v+*#$� ��

��
� �l��
���
�����;­®�Q�
�� �Murata, +32,��
���[� �CDP,.+*� 	
�l��!	�;���
X�[�$<� �´?7

�� +30+�� �CS
���Tµ��$ /*�1*¤
	¥B
!¶�[��·�"Q���� �� cm(�m
�w�
!6���� �/0�Pe� +321�� ��[�
� �o$

!�(\�$<��� ��� ¸¹
º��}[� �º
�9"�� ;��9l
q
$� ^��a "Q��}

»?��¼ �

« 58 «



�����������	
��
� ���� +332 ;

+333�� 
������	�
������������

����	
����
������ ���	 ���
� �
�	!�	
���"#$%

��&�'�
����(�)� �+30+� �
���*$+�

.� �������	
��
�	,-+.�	� �/0�� J.� C/� T0� T1� T2�

J3� T+* � 1������	.'1�$+234	�

�5��6�+� 5�	� �7��89:�;/0<� 

�=	���:�:��2345�>?@A��	

+� 5���B�� Fig. . 	CD�
2345��E��FG���'���� 5��� 

#��� !H� CDP *;"	.��B	I��
���
J#	�
�� NMO$%�&	� K>LMNO'�(
P$� QBRB	)$�STUV3>LW5��6
�
Q�J	 near offset �NV3?�	
+ single-fold

�XYZ[T\�]*D��
�+^
_"�	
+�

��`,��� 
ab�!H� single-fold 5���c

'� far offset �234&-�dB�
�� #+� ef
]g���h�,-+.i/j�234k0�1	�

��� STUV3>LW�6

��234�$lD�
�
�2"�	
+�
� 
�����
�� �Generation of Shot Re-

cords�
GDAPS >?@A#+�34m��n	.'o'dB

+234�QBRB5pqp� Q�Jr��	6;$�
7st��u8O'�K��v�	]*$+� 
�� j
9��wTxYZyW	.�u8234�� z{ZyW
O'��:|	.'� };�$%���
�+�
� ������
��� �Geometry Set�
8<234	~������st���=��=�>

�� #+�B�	.'�?dB� CDP Line ��>�
�� 234��M�3	@?$+�
� ������ �Refraction Static Analysis�
~9�A=�B���C$+�D4TA43A" ��
E)�� +321� �	
+� #�� J. FF� 1�����
�	.��GO'�H#��I +��A=� -,*** m�s

	@?$+��� I ,�A=� I +��=��J$+�
I ,�A=�.i/j������K�L�M�NO�
�1P�#������ 0,*** m�s&J�����  �
���FF����	QG$� FR��� /,*** m�s �

�� ���������B��t�� st�S$%T
�234��M�3	 MN$+�
� !"#$% �CDP� &' �CDP Sorting�
�U¡�8��¢V�!£$+'$�
�+�	W<

�¤¥$�
�� ��$+f;�X¦�&Y�§	�Z
¨

� Q��� X¦��1P�[©�!£D�.�

CDP line �@?$+ �Fig. , ª«�� 8� �receiver

line� 7\	�
��� st��¬­� ,/ m, /* m, +,*

m �®¯$�
��� CDP ¬­�$�� /* m �?°$
�� sorting �6�+� Sorting �6�+234��� J

. �� T+* �>LMNO'�1'P$+&�� Fig. /�
±�	CD�
� ��() �First Break Suppression�
X¦"�5���� ¤]�G^��²t_�`�a�
bc$��%d����� Q��� �G�³�´A=�
µO'	.'e-� [©	�
 /,2** m�s ��f�T�
$�@?$� QB.'��	�
��¶·3@¸WU�
��

� �G��G�@3¹3g ,,*** msec �@3
¹3�h	$+
� *+, �Static Correction�
¤]`�G�J	.'�+T�	
�6�+�Fig. .. Flow chart of processing.

iFj�ºM��»��

¼ 59 ¼



F
ig

.
/.

S
h

o
t

re
c

o
rd

s.
(+

)
J

.,
(,

)
C

/,
(-

)
T

0,
(.

)
T

1,
(/

)
T

2,
(0

)
J

3,
a

n
d

(1
)

T
+*

.

����� �

� 60 �



� ���� �Gain Recovery�
tn������������ 	AGC
 ��
�� tn�
��������� t� n������������
���� ���� !"#$%&''()*+,-.�
/0&�12#��345 678#9
:;�&�< 
=,>�?@�AB����
tn������ n : +.,

AGC�+,-. : +,/** msec 	CDEF
5 -,*** msec

	GDEF

HI�&:5 T2�JKL-MN#E&:O�PQR

#�����ST&�12� Fig. 0#U�� Fig. /��
JKL-MN#V&:5 JKL-WXYZ�-[,"�
��\��&:
��\]^��
� ��	
��
 �Pre-Filter�
JKL-MN#_`a�bcd��`^efgh��
�f#ijAklmn>,�&: - Hzo,* Hzp�&
��
� ������
��� �Deconvolution Filter�
q�X�r�X��stuv�wx�yz5 {|}~
��gh*�5 �����
�,>����f����
��� 	��!���,JK!
 �0��� �"-#�
B5 }~�\�����*���?@�< =,>��
�&��
+,-. : ,,/** msec

��[,>. : ,.* msec

���� : 0. msec

" c�m!� ¡ : 0,*** m�s
�� ��������� �Extraction of Shot Record�
¢£¤�����5 A¥� CDP�¦H������

\5 §§�5 ¨JKL-MN©ª��,>�«¬&:­
`#?@����0���
�� ��� !NMO"# �Velocity Evaluation and

NMO correction�

Fig. 0. An example of a refined shot record of T2 by gain recovery.

Fig. 1. P-wave velocity functions at CDP.**, CDP

+-**, and CDP,,** induced from Kurashimo et al.
(,**-)’s results. Vertical axis : P-wave velocity (m/s).

Horizontal axis : Two way time (msec) beneath CDP

.**, CDP+-**, and CDP,,**.
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Fig. 2. Joint relationships between E2 and E3 at (+)

.,*** m/s, (,) /,*** m/s, (-) /,/** m/s, (.) 0,*** m/s,

and (/) 0,/** m/s for NMO velocity. Heavy dotted

lines E2 and E3 : Counterpart of a prominent event

in Shot records T2 and J3, respectively.
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N-dipping Median Tectonic Line (MTL) revealed by
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