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G]¨©�6�ª�I�DI«¬��¨©�/
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(UNCLOS) 

=rØQÙÚ®ÛÜÝV/0Æ¯Þ,�ß

àáÝâÒÓÝã/äråæçÖè»,?éD 

1945ª 9ê 28�/ëìíîï�ðñòE

��óô6��aõö,÷ø/Æ�ß,ëìí

÷ø/Þ»ùúrØ]6ûüär�óôÝýc

�PM,�Ú/�þ»�ùú�������Ü

�Ý,��PMaõöD 

'ò÷ø	
·TUV��
þ��/��

¯��·«¬Ö�,��u��ä��U��

,��^Êþ/=�¹®�Üärû�ÝãD 

�÷ø,��9:/'·�Þ2E�â��

� (Bristol Bay) ä�
� W�~�,�Ï�

�/ä!"#ËE$%&ù'()�U��/�

�W�u�Fv*p+,��Ýã/��·�ä

-^
W�D·�U��^ÊÞ/ä�ñr�·

�TUV,����.ð �TUV�Ý��

,r/���/0!��12,34/5�£6

7/8c 1953ª 3ê9()D 

�����,��/:ä!;7,c'<

�/NO (1) PM=�H>ÌÍ?(2)  PM,

�@º�¿A2�B' C'/]DEÈ��^
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�D ~OP2��Ò�,PM/¿AcQËR

"3º�,ÚÌ/58�!=ÇbS-�TUV

W�STU (halibut)SV (herring) 6 W�W

E��D·0!�XwYZ
Å/I�U��%

U°,�[/��\r,��]9^_`a/ 

���u�ó�Hb���¹c-D��W�d

em��/�}Ò 175@f]}�Ýº�Þ/�

}Ò 175@gÄIhÄ,c'fD 

1982 ªijrk~ÝVµ	 66 �/5�

1994 ªlm()/ÂÄ��nop�q 

(anadromous fishes)/&B��ÒÓÝãrst

ó!,Ýã()º�/ �är�þ�uË³�

�,W��S-�TUV�ÝD ¦/�TUV

W�#$Fv' 200 ÝâÒÓÝãÂg,<w

wD 
 

�
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1989 ª 12 ê	 44 xijrî�y/är

�z;-�{|Æ¾}¬~È|Æ¾¶¬~�Ý

dem��,67�/5��}�S��Ì�S

���°drI�½;�rD ¦������

�%�ÂÃ�)/0L���P�,��;-�

 /�þ�Iä�0!�3,��/� 12ê 22

�,î�/k~|632E �f�^�PM�

�,ijr67~ (67 44/225)/'ò67,

	 4ò��/­Å��D 

(1) I���Â�¶¬dem,��/·�aÝ

V^�PM�£2Ê,aõ QR�)

¾/5%�]h}º�D%&()þ/�8

�£� ,�¡/�Ý�2,dem��/

Ü 1992ª 6ê 30�I¬/¢=h}º�D 

(2) I£³¤TUV�¥¦PM§¨©@a

õ/5ªQR���,QR�)/«¬��

¤TUV�ã�Â�dem,��­w/®

Ä· 1991ª 7ê 1�]þb+}¬�ò�

�D 

1970 ª.�Ï/ÝV��r,r¯QÙÚ

«¬Ë�ù/����´µ�p°r±� 200

Ýâ]����V��D ¦·�Ý��dem

�@º�/� 1970ªy²9/·�TUV�Ý

��]³´I�� �/�¤TUV�Ý�

1975ª9/��]�¥¦I �D] 1989ªI

µ/������³´ 133,000¶/¦q 13,000

¶/
þ·rS¸��¹º³Í�ò�µD�»

I¦�Â�demº�2~�8¼½¾¿#

$/:�är6¤TUVÀr�k�D 

���¥¦,~�#$/:�¤TUVÁr

ÂlÃÄ/��TUV �ÅÆqSÝÇqSÝ

Èq°,��/�I��,ÉÊ/Ë»Idem

:|¡¢
Ì~/�Í§Î`D �­¦,Ï7/

���z· 1989Ð1990ª,àª�/����

úÑ]6rrÒÓ�,úÑ/Ð2 dem��

Ô�Õ^w�,2EP� PÖD 

·¦~×y/ärÅ7���Ï� 1991ª

7ê/k~är�z�{�Ý�Â�dem}¬

³Í,67�D58Ô7���Ï0� 8ê/�

Ø ³Ídem�P� 1992ª 6êÞ}¬,r

¯/Ù]��Ú6Ûj4ÚEÜ'Ý,µ�Dä

r�z�½ª 9ê 18��ð/ �()dem

��,Þßr¯ (��SµrS¸�S·rS�

·)/¶¬�'ò�µ,���àpär/ ¦

�¤TUV,���>¶¬áüàp/Ü�3°

Ýã� 1992ª90��W½,�)/8tär

à-��Ú¾/¿A�£Ï�Â�dem���

,âãD 

·­¦äw,9:Å/är�z 1991ª

,ijrî�;-�ß|·ijr67��®�

� �Â�dem/�{r/å�,�2��/

1992ª 6ê 30�Þ/¶¬�Ý�2,�Â�d

em~,67�D ¦E æ_@,���z/

�;-�ß| �ijrWE,Àçè/6Àr

/SËãéê/�{úëìÙ�Â�demº�
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,À*+/ ÝV^�PM,��~,67�D 

¦þä�0!�z��íî/67��I%

ï8/ ¦|Ü 1992ª 12ê 31�¬/()f

��Ýãh}�Â�dem��~,67�/·

1991ª 12ê 20�ijrî�/́ ðñk~ ò6

7ó46/215ôD3 1989 ª�%½»/|�£2

Ê,aõSQR�)/õ�%&()¾/£]�

 ~°,ö÷ø%ù-�D 

­¦/�Ýdem��úû�´×DÏül

��ÝH�,rVp��´qPÌÍPM,F

vp>��ýþD�ß,ijr·3��X8,

��Å/³%K��´��I��Ú/��� 

'ò���	%WE,¥
r /̄�]¼½¾¿ 

(��) ,��Å³3úû/×�%�I�
,

µ�D¦�3Ò�­���Å�vãD 

�TUVWX��,���/��:���

�Ýr¯QÙÚ,�Ä/6��Ý� WXde

m��/���TUVä��,WX#$D¦þ

!�9�Ýdem��/�3+,��S��

�S �!S�Ì"#�]6���,��»/

%$6demÆk9Å%¡Ë~&�=D3¤ 

är}'À(,(7�.ð/6ÀK,¾¿aõ

)¸ijD�r�7�5Ë7�*+.ð,¾,

ärr-./�/¾¿aõ0,r�7�y� 

(12��Ú¾Ï,3îï)/+,��,WX�

�°D 

4r¤TUVÀr/3�r,ÒÓÝã/�

�£rr¦�u,p�5/Ir¯6�,7�A

M/ ��Ý¦dem/»I=o|ÒÓÝã�

PM��,89,:;DärS��� ¤TU

VÀrij/·ijr�<1jº/�b'ä

rS���,�� �zS7��j(Si=/

�3 ¾¿aõ)¸>?/=WX#$]¾¿#

$;-/]�ß,f�ÝV^_`Í¨"�,@

AI�/¤]Å�W,Bwp,÷Cö÷�D÷

CD 

dem,@Aó¡¢
ÌD 

ÝV,EFl�D 

�GHIJ�K,L5D 

MNËúZÝV^�/³ÝVO�P

Q/:�3L5,��D 

�¨kR,RaSTD 
 
 

L� 1989/1990�(),ÒÓ�úÑ/1991

ª 6ê�¸�S��S·rS���SärS�

�Ì�Sijr,��¯/2�·���,U�

�V(WX# (Sidney) YZ|�TUVdem

��,��[�~\C�/3[�,�Ê��­

ÅD 
 

dem �]^È6³ÝÈ,��F

_�%`D 

 �¥
,¨©aq/>b�,
�

W,Ë�/K´ãc,��D 

P��2�©aq�demdm»D 

5´eFf�demdm,ghD 
 

��GiI%r/ä!=ÍÔ����;-

Å�,�ÛD 

(1) ÌÍFv,�j��P�/5´µâã

�ÝdemPk·%l��D 

(2) �Ýdem��/=� 1992ª 12ê 31

�Þ��D 

2EÔ�,~×/�����,r/µ��

m1° (Burke et al., 1994)/;-]Å,nµó

|är,�Û/%&op3qÛ rs-(/5

8]5%��^,-(/tuv%�-�Dc�

wxdem5´���©aq,ÒÓgh/y�

�dm,FvpD&]W,2B,P�/]�^

�ßz��{z´QR{��,|}~�/0I

�c3��/³Í´y^2,Ï-(��'

Ï~Dm1°0��|är �dem#$,$

p/ ��6^_`,�¡´E/:��X��
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ª~/|ärI�¬�Ý��/�ijr*+�

wD4%!+/W½Ë� r/ÝNçè/r¯

QÙÚ%6,�ÝN��QR/��6ijrÝ

Vµ��~/%����,L�/Hb³Í|<

�~/��är,ÝV��D 

m1°¤ð�|#$·�/I�är W 

�3�¼��,�����,���D��/�

�� c��¼,��5´a�,ÂÃ/I³i

jrî��p���k9�w/³Í­¦��,

?µD�G,��/:]är,r���/�3

·´µ;-âã¾/]ù���+,��W��

n,R�/É£³dem,úZ/¦�+,��

�����w,!t~DÇ� (1995) �-|N

em�
demS6Nemy��ã��rV

ã/3��KqS���2�¥,z{~D+�

� ° (Alverson et al., 1994) 0�-|är �

�Ýdem/�lm�w£³3Ïjµ8¾/�

�w=är�¼��em��/6°rÒÓÝã

�,em��/��Ä�Ý��,¡�yH

l~D 

 ¦�Ýdem|��#$~,��/']

|��~ÅÆw�SÝÈ6ÝÇIR�/�³�

Ýdemh}-.,ï¢/Fß:�TUV,W

X#$D 
 

�������������	
�

��
�
 

h}4��a#$,��~×y/��|Y

Z[\K~,��#$/K>q�Ë£-¸+D

�ªA/�b2y¤¯�ÅÆw�SÝÈSÝÇ

6¥�,��/¦°w�,�½�¦/·�3§

^�w�/Ü¯ÞI¬Gq¨o|¥
,ÅÆw

�SÇq,YZ/%=�©ª«DF'4%!+/

& �¦°w�ß¸,aõÙ]E$/2E�¬

­a®,\¯ �w���>°_D 

����:��F�^�PM/,�R=�

w�³ ��K]r,��±��/��³��

I²�W,³´D ¦¤��,-/:=µ{­

�³¬­ÈK,DE%§¨@A/I¦¿A¶ 

ß¸­,�è/63ß¸
,Ow
2E���

¡%·Ë�]¸�D 

�]��I²ºI¯�,¹/���=O�

´ÒÓp/­¦0×�K,aõ Gqk�, 

�D¦º�,»R/ÆF�PM,ÌÍ/ §^

�w�,Ï �K,aõ/ñ»­�5k,�

$D 
 

 !"#$���	
%��&�
 

	JLM:��6!"v�^_`�è±

O,[ç#$Dµ­/¼A}���½sm��

,¾×/½]r,�2���b
>!"D·o

psm]Þ/ �SÝ¿�S �SÀf��S

ÁÂ�,�Hb2W,,�H�/�c>k�s

mþ/ �,�qÃÄ��D 

Ü�2EÅÆq,2�µ�/�
'�Å*

TUV�ã/Æ¥¦sm����ÝÇD���

:]Ý+,ÝÇI¯�/�s��3Å!ÈÉ,

Æ¥¦/]|��%�,ÝÇ/1960 ª.,�

��± 40Ð50ÊË
ÌD¦þ��Í§Í�,

Î`/�w����,��/1986ª 14ÊË/

1989ª 10ÊË,E���DÝÇ��,��/

��:��}¬��]ÝÇ­I¯�,¦q/�

±]s�dÎ­D�dÎÅÏ22ª�,¨©Æ

¥¦/63°I
Ð¥,£�/­¦=>%m�

Ñ/��^�ßU,��S!"�,#$D�&

º�ÒÓÒ�Ûc�,�¹¾/�´µ�6��

#$/�Ô2·�ß^�PMÌÍ ^_`aõ

,5kÅ/����p,ÒÊD 

Õ2� ÌÍ!"��³ß¸­��/­¦

3ß¸­=�IÝV,Ö×Ø/­ÝÇS¥�

qSÝÇ°,ÅÆqD�sm,!"�/>ÝN

¨Ý+�*A,Ù�/³·�ÝÝÇ� ,
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�/� 1900ª 3Ê 7Ú/��¨��, 61Ê 4

ÚD!"�6�ÛÜ�ÝÝÇÙ�, 30%/Ý

F¤y± 50%]ÔD1988 ª]þ,
ª�/�

Ý¥
,ÝÞ :ßàá�¡¢/�¦þâÝ

ÞSã�ÝÞ (Phoca vitulina Linnaus) ,ß¸


���� (Gislason, 1994)D 

4rL��Ýäö��\¯�åæ,ú

Ñ/1989 ª 11 êç¸�rÝ�� 245Ð393 �

è�ã/�Nsm���,�© (¸� 30�H)

é�SãTéSê� (*ë�) ¨�Ùìí�/

8HbÜ3bÙ�, 41.5%S24.6%S77.7%DN

Oî��K·��ãNï�q,Ù�y/ìí�

,ð`ÓI 21.8%D Iìí�Ið*�q/5

´·­¦�,ü�ÝNH�/�:,¾·W½�

ã,Ý+/2ìí�ñ§m�uº�/��:A

c��°u,!"�D I>òÙ,ìí�:¸

� 16Ð28�H,¨©�/·½¾Ïóô,ìí

�¸�I 25Ð35�H/�]>òÙ»: (1) �

m¯õ-?(2) ¸©¨Òö�÷�>!"/a�

%K!ø�>!"»DÞ�ÝÇ,¾×/:=Ý

N,ù�úPM*Üð*ÌÍ/��§û�ü


W�/:=ð*,ù�úPMý¨ÝNÌÍ 

(Yamamura, 1997)D 
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��A
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PM/��v·c¼F�ù^�vw,Ãs�©


Ël� ÌÍ/�=F;
Gq��
��Ò

�DL��ª FAO 
ï`/¯ÞGq>ÝVl

�,^�PMª±%�¥�¶/·¦%�¥�¶


^�PMl��y/ �x��l���K=

ûOc¼�ùvwð`�Ü 50%,�ß��Ì

ÍPM/��xPM c¼¤^vw,�ß~@

l�PMð`ø± 25%/ ¦/Õk2�ùv

w
�@l�PM�ð2 25% (­� 1)Dc�G

q���,ÝV^�PM/�E�]<m��


!øAl�ÌÍDI =G����À/Ïü�

%���ÝV^�PM/-(Ô'Ï�³´,D 

� 1  1975������	
��
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f�,G�^�/>�·, 60¥�Gð%

&Ü 2030ª=��Ü 90�G/�
=Gq�À

w�pù�ú
ÝV^�PM�'()*§

_/�b' ÝV^�PMy@�k
r¯�

ø/�­��a+ÙAM5,{-Ä
ì/ø+

("}
.� [çD 

4%!+/·ÝV^�PM,l�ÌÍ~×

y/Ï¯, �
���q/È@�%1/¹Ò

Ó
¸¨�q/·�@º�yáü>0"�Ýy

»/È·�/¹>.1"2
L5^�PM�/

�ï`ª± 2,700 Ê¶ (Alverson 3 Freeberg. 

et al., 1994)D0Æ'v4ª�=� 1/3
f�î

���>L5567Dî89�
^�PML5

��I¸�ªî��� 140Ê�¶
 20:P>

2ÊÌÍD 

1992 ª·;}�<l,ijr¾¿l��

7y (UNCED)/·Õ^^�PM,ÌÍ!+/

=]E�p,ÌÍIÞ;/5�{��,��6

^�0",��B8/ºI=t 21fg,�w

`>D½ª/·?}@,AB÷ø/2E|`a

'��~,r/pÂÃ-ò/Á­C��wHD

��() 1Ep�1�µ
\�S����6

!"S«¬PM
L5/]±¨ÝV^�PMv

·jRQR'@Å��ÌÍ/5��Ib¾¿^

_`
��¸'D 
 

 

-.�����
 

����#$,�7/Fm� 1960Ð1970

ª/är?}@�,½sm��·�@~×y/

 =Ï¯,�� �
Nï�q/��áüð"

�Ýy/�GC�ÝN
�qH¸v�·½%Ý

ã]Nï�qI �,Nsm��»·º�Ô

,³I/ ��^���7Dñ»WJ �%

�/kI��E¤
ÉÊD>¦f�ÀË,½s

m���k�,qK#$/0%·Ë>�c-A

8��%K ( ��/1995)D 

�ß��,���Alverson (1994)  ��

�,�� ð",�§ ��LMGOpNë

vã/5 2E�� ð"ÍO0º­Åð�

�/HbÙ]"1,ÄPQ� (­ð 1)D 

�ð��
ÄP ��£�/�ß
��

(Bycatch)/'�·��~×y/�Ï ��K

(Target catch)/��I����aRÅA»

(Incidental catch)/]6NS>R�Ýy
­T

�/È]!"!ø"2�Ýya3¡­»

(Discarded catch)D 

U���QRÔ
ÒÊ=���H� �

�6Ï ��Kñ�qD� ��K
���=

NS�VW� XYP�Z
¸¨�K/�î�

�q·�ÏÒÓ�[Ô'=Ù]\���
K

 

ð 1  �� 0"WEÍO
ÄP 

Target catch  �� 

Incidental catch Ï ��/%~�I����aR» 

Discarded catch ���y ÒÓSµÁSßG
R��"2Ýy» 

Bycatch ��� (Incidental Catch]Discarded Catch) 

Discarded mortality ð"�Ýy|¡¢» 

Prohibitied species ¶¬��
�K 

Unobserved fishing �^Ô�1�P>���¡¢
�q 

Black fish P>;<
��� 

Grey fish P>ï`
��� 
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qD�Ï ��K/=NS1/¹ÒÓ�K�Ò

Ó�_�K/̀ �Ï ��K���I���


� ¾/·��Ò�Ô 12Eap
ÌÑ�

·D�bcä
��ÄP�dÈ·^_`ab

Ô/î�Ï ��K0'=Ù\���,/¦c

ä
���6�Û/·r���Ò�^_
�§

�ø/��«¬�)
(){¿k��»ù�


�eD 

I����%�·�@~×,1EpÏ�

��/�·fgÞ,uÔ�q1b /¹Ô
1

b�[/ ����
2ÊÌÍ×@°/'�2

L5PM^�,(_hi/½j�IkC,��

�$ (2ï/1995) D 
 

/0-.�-�12�
 

��b,��é�ó �1�µ,%½/È

·^_` Ù�ly/ 1E�K�*,^�I

�� �
%½/��,���p=2i�m


D 

�]��,���p (��)/]��no

b,��pC��sfºI��/k�¸���


���pD�qK��
��KqBÄ· 1Ð

2KÈ��
�KÆ±���¯�¾/�3�K

nob,��pCsf=ráfÃsÔt±

100%/qK
��Ò�'u����K�
�

�DW�ËÀ]v¥�KI �mv±���¯

�¾/3��pCsf=r�wÔtz{/��

�Kq¤Ix¥¾/�3��sf=r�U§�

y/5À���KW�zvÜ 100%
��¯�

Ê/qK��=u���Kq¥
��D 

UkÍ¸���ª;ï`P� (2001 ª)/

Hb��VS�Ý6��b��
���p�]

Ô�!øÙ]��/�[Hb­� 2S� 36�

4��D 

�����/�V��
´{ ìí�|}

mñK��/Hb]´6ìí� 1K�KÆ±� 

� 2����������������(2001���

	���)�
 

� 3����������������(2001���

	���)�
 

� 4����������������(2001���

	���) 

100%��¯�D~¦sm���] 79%
~q

 19%
Æ¥¦j` 98%I¯,���K/4

� 2%
3°���Km±� 100%
��¯

�D¦��{` 6 K¦qÜ 75%/�`�� 

3°�q� 19 �K��m±� 100%��¯

�DÜ��s 0sñK��/��,�KHb

¥± 40K6 28KD�¦£�/��V��y/
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|}m 
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ð 2  ¸�sm��,���4ªO� (1978Ð2002ª) 

1978 1988 1998 2002 
ª @ 

(M.T) (%) (M.T) (%) (M.T) (%) (M.T) (%) 

Ý V� �î ` 718,270 100 1,056,470 100 1,092,520 100 1,059,142 100 

0 u s m 130,910 18.2 126,842 12 38,412 3.5 26,966 2.5 

� u s m 70,465 9.8 133,160 12.6 51,118 4.7 38,568 3.6 

y ¨ s m 208,756 29.1 147,823 14 66,525 6.1 60,466 5.7 

s m j ` 410,131 407,825 110,055 126,000 

ÜÝV^��� 57.10% 38.60% 14.30% 11.80% 

 

´{/ìí�ñK��:u���K,´��p

��D¦{���u���p��,��D�s

m���u���p¥
��D 

�Ý��
��sm�����K] 2Ð3

KÆ±� 95%����
¯�/�2 5%��


���KD�çm���À 5Ð6K�KmF±

� 95%
��¯�D��{� 10�K]Ômv

±� 95%��¯�DÔ� 3 K��A����

p�
��D3°­¦{S%�{S�6���

�{°��=�I��p¥
��qD����

�����/|}m���· 10K���KÆ

F± 80%]Ô��¯�/]r�'H�u¥�

K¥jp���p
��D 

¸�ÝV�� M�
�V��q/Á­´

��S~¦sm��r/�'H��,���«

ª��/8�� ��K��¨©86�o�w

�������cçDiÜ����K �2í

�,��Dµ­¸�sm���ªA,�[Gû

'�jµâD 

¸�sm��FöHI�s 0sñ�

q/3y�sq�FHI�V�sm��6�Ý

y¨©�sm��ñKDsm��~O
dªA 

(1978Ð2002 ª) 
�[¾×/63·¸���


^��èy�åæ,?é/F�ð 2 ��£

�D 

�r 67 ª (1978ª) sm��^��j`

I 41 Ê¥�¶/Ü¸�ÝV��î^�� 72

Ê¶
 57.1%/0Æ'v/1978 ª.Þ
¸�

ÝV��î^��
�
]Ô'�sm���

;
D10 ªþ
�r 77 ª (1988 ª)/^��

��Ü 40 Ê�¶/���S�Ü 38.6%DÜ�

r 87ª (1998ª)/sm��^��j`��Ü

11 Ê�¶/r���@�S/Ü2����Ü

14.3�D20ªAsm��,���`�� 30Ê

�¶DL���,ï` (2002 ª)/sm��,

^���}�·�r 87ª
 12Ê�¶��/½

¾·¸�ÝV���åæ,?é¤�Ü

11.8%/c�sm��øûO�ª�¸����

 ,¡¢45Ëo�r}�§_
]��£+D 

��é�,O¤í���ó�]¸�Ý\�

Nï�q\¯y¥;

¸�N���ï`ª

;P� (1979Ð1998ª) I�/Ak�¸�sm

��4ª
��é�O¤GûḐ �Nsm��

�1.ðp
º��¹/2ÆÝ�¹ (R1)/


Ý�¹ (R2) 6¸�Ý¦�¹ (R3) ° 3 ßÝ

öD��°Ýö
º�/Hb= 30 ªA4 10

ª@
ª@���6��é��]H��Ã/�

[Hb­� 5S� 66� 7��D��ÀÝö,

��é�y/ßb
��áH�no�%ÑW

½/�·j`�� 40�K
�Ãy/F��Æ

Ýö (R1)S
Ýö (R2) 6¸�Ý¦ (R3) 3ß

Ýö/�12­Å
�½�pó(1) 3 ßÝö� 
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Ï (1978 ª) 
�¥���K¢'�*�?(2) 

c 1988ªÞþm/��ÒÓp�K/Á­�*

�S�¨Æ§S�¨SÝ©Sª«S��°�K


���/«ª¬�iÜúû/.
�9»I½

q«ª��8­®I¯o?(3) �I3°�K


�� Ï¯,���KÈ�I���K (Å�

�) »�®y%�/iÜ3���2ü�î��

�
%� (45.7%) »Dc 1988ª]þ
�sm

��/�� 3ßÝöG]½qI¯,���KD

] 1998 ªIµ/�¹b
½q���?R1 I

21.8%SR2 I 30.2%SR3 I 70.8%D�b']

¸�Ý¦�¹
��s��/½q����
�

�IãcD 
 

345-.���6789:;<�
 

I°�¸�y¨©�sm��,�� !

"(û/±° (1998Ð1999) 1E¸�
�'Ý

ö 20Ð50¶��s�u (Otter trawl) 6}¤'

Ýöº�
��²0³´sm (Beam trawl) ñ

K��/Hbµ¶���u-ÝúÑD
�'Ý

ã`�� 12mx/}¤'Ýö�� 33mx,ú

Ñ��DúÑ�[ó(1) 
�'Ýã
½sm�

�/·¸�
�'
�Èå·Ýã/12 mx�

��[��� 44�K���j` 116 kgD��

�é�/]½q 5K` 36.4 kg (Ü 31.4%)/��

12ÒÓ�qNS+pqS¸q` 10¥K� 45 

kg (38.7%)/%1ÒÓp^�q` 24.6 kg (21.2%) 

 Ï^�q 10 kg (8.6%) (ð 3)?(2) }¤Ýö`

�� 33mx/���K� 38K/��j` 1,200 

kgD3y½q 6 K` 453 kg (Üî��


37.75%)/���q1ÒÓÒÓ»NS+pqS

¸q` 429 kg (35.75%)/�>!"
���NS

^�q 234 kg (19.5%)  Ï^�q
¹º` 84 

kg (7%) (ð 4)D 

ð 3  ¸�
�'½sm��,�� !"
¾× 

1   Ò   Ó   p   �   »   q ´ Ò Ó p 
 ! " q 

½          q �          q �         q 

n

o 
Kq 

¸� 
H� 
(mm) 

��

(kg)

á 

H 

� 

(%) 

n

o 
Kq 

¸� 
H� 
(mm) 

��

(¼)

á 

H 

�

(%)

n

o
Kq 

¸� 
H� 
(mm) 

�

�

(¼)

á 

H 

�

(%)

1 ¨  ½ 30-150 13.1 35.99 1 �  * 300-1100 5.4 12.03 1 ½¾� 66-146 5.1 20.73

2 ¿  ½ 85-108 4.3 11.81 2 8  À 138-182 4.8 10.69 2 Á  Â 188-276 4.5 18.29

3 Ã§½ 24-96 3.8 10.44 3 ;  Ä 38-96 4.6 10.24 3 ¶  S 77-158 3.1 12.6

4 �  ½ 25-78 3.1 8.52 4 §¼X 155-214 4.1 9.13 4 f  © 258-463 2.1 8.54

5 3  °  12.1 33.24 5 Å¯Æ 220-390 3.7 8.24 5 Ç  © 500-80 1.8 7.32

     6 È  � 160-213 3.5 7.8 6 3°� 0 8 32.52

     7 É  � 210-320 3.1 6.9     

     8 Ê  Ë 67-223 2.5 5.57     

     9 §  Ì 84-128 2.1 4.68     

     10 Í  Q 83-110 1.7 3.79     

     11 
3°� (+

pqŞ q)

 9.4 20.94     

 j  `  36.4 31.4  j  `  44.9 38.7 j  `  24.6 21.2
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U=ñÝö,¯��K½qS���KS6

!"
^�q Ï^�qÀbÜ2��ð%�

[/­� 8 � 9��D¸���Ýy¨©½�

sm��
��6!"(û/��']½I¯�

�KD��6!"
�µñË�IW½D%1/

¹ÒÓ>!"�Ýy
���HbI 21.0% 

19.5%/U�� 20%D¸��sm��^��

2001ªj`I 106,138�¶/�¦ð%3y�

1/50Æ 20%>!"Ýy
���`
/�ª�

2Ê¥�¶���=>!"�ÝyL57D 
 

=> !"#$?�-.@A�
 

�6��#$/cä°r¯
 �\¯¸

'/2Å� 20%½�¹��\¯D3%Iº�

aõ �����,Î2w� (µ­ÅÆq)/

6IM�� bÏ¾¿
��/�Û�{È�¨

ð 4  ¸�}¤Ýã½´sm��,�� !"
¾× 

1   Ò   Ó   p   �   »   q ´ Ò Ó p 
 ! " q 

½          q �          q �         q 

n

o 
Kq 

¸� 
H� 
(mm) 

�

� 

(kg) 

á 

H 

� 

(%) 

n

o 
Kq 

¸� 
H� 
(mm) 

�

�

(¼)

á 

H 

�

(%)

n

o
Kq 

¸� 
H� 
(mm) 

�

�

(¼)

á 

H 

�

(%)

1 |Ð½ 85-108 152 33.55 1 ½  Ñ 50-160 76 17.72 1 8  À 110-164 43 18.39

2 ¿  ½ 55-18 138 30.46 2 �  Ò 137-222 53 12.35 2 Ó 118-159 41 17.54

3 ÔÕ½ 110-180 76 16.78 3 �  * 588-881 33 7.69 3 �  ¶ 135-147 38 16.25

4 ¨  ½ 38-143 52 11.48 4 �  � 98-143 30 6.99 4 §Ö× 126-153 35 14.97

5 y  ½ 105-162 12 5.08 5 §¼X 112-173 28 6.53 5 Ø  ¨ 52-86 31 13.26

 �  ½ 135-175  2.65 6 §  Ì 150-193 27 6.29 6
�÷Ù

+Ú 
150-196 25 10.69

     7 ÛÊX 210-320 21 4.90  Ý  Ü 303-385 11 4.70

     8 Ó  © 110-155 16 3.73  3°�  9.8 4.19

     9 �  Ë 104-133 13 3.03      

     10 Ê  Ë 81-229 9 2.10      

     11 
3°� (+

pqŞ q)
 123 28.67      

 j  `  453 37.75  j  `     j  `  234 19.50

 

 ���FJ½qN

31.4%���q

38.7%

!"q^�qF

21.2%

!"qÏ^�q

J¹ºN
8.7%

!"q^�q

19.5%

���q

35.8%

!"qÏ^�q
J¹ºN

7.0% 

 ���

J½qN
37.8%

� 8  !"-./0&1��23�456�7 

� 9  !"89/0:&1��23�456�7 
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��Â�
\¯?4%0`��Û�ù��Q

R/«¬��/E�pËÌÍPM/]�w��

jR�[Dº�þ��¹,r/ÝVl�37� 

(ICES) �u
��()\¯Ý¯j½�7 

(TFB) Iy¥/\¯�6 �Dµ­º�XY�

,aõ���«¬I¯,/C�[lm¯1Ep

��/��©j^_`UÞ
©�m¯ÂÃI¯

�?6I1E��!µ HD��I¯,��ú

ëm1�è�ß2,HDm1\¯°D 

]sm��Ò�Iµ/,kC�1,1Ep

 ��#$,�¹�ø/cäsm��·y�@

à*Ýö (­�Ý) ']�
�K¥�©
^

�PMI �/  =���@Ë!/­�rS


¤�°Ë!
��Ò�/']¥�K��©


^_`ÝöIº� �/ñ»,��Ò�^_=

�'á�Çb%½
£+D ¦/���0",

��/ Àr��78S^_6Ò�¯�
%½

�E
�¹6�ÛFv2��
âmDµ­�½

HD��()l�/cãËö,.ðpHDm1

�`/­� 10��D=¯,��½qÒ~äm

åÈÀuåæ1áü�p³my/�Ï¯,��

�
���K£³�~çåÒ�è��2é-

]����DqKèê�`¸����'´µk

���,D 

v¥��Ö�r

¯/"ö��m¯�

B�)/È��1E

p HD��!µ]

DPM2ÊÌÍ�


¥ª/8ëÊì� 

(Beverton, et al., 1957; 

Borema, et al., 1956?

íå°/1986?"°/

1987S1988ôD 

I©j�sm�

�jR�[î»° 

(1978Ð1988)/Hb·Ô�
Ý�¹ ¸�Ý¦

À�¹/¨��%>ïm¯��D·��� 80

¥�Ky/1-�Z¸�ã�
�K` 12K/

òð° 1974?ñ° 1984/�° 1982?æÔ°

1964?ðK 1971?̈ ° 1972?ð 1984?!° 1974?

Æ° 1984ô/5Ò�m¯��Hb{£
 50%1

E¸� m¯Âö
E:/­� 11 ��D�E

:�IaõÔ� 12 K�Z�KPM 2ÊÌ

Í/;
W =
©�m¯ÂöòÎ��D 

�sm��4mx
���KÜ�· 40K

]Ô/ó�,�qW63­2
^_ ÀbPM

ÌÍ,(û%Öô
áÕ¥/ ¦/2Eë¸,

� 10  ;<=>0,?�@ABC 

 

0

4

8

12

16

20

24

28

32

30 40 50 60 70 80 90

m¯èõ (1Õ+2ö) (mm)

F 5
0%
¸
�
1
E
Ê

 (
cm

)

� 11  50%DEFGH4I11JKL�MN (O PQR1987) 
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©�m¯
1E/ÕÀ�÷ø^�,^_(û/

1E]+���¨,m¯�B/K�I©
D 

I��%1ÒÓp
^�PM,��60

"/���sm��,³Ím¯Âö�· 27.3

Ð44.5 mmDµ­��·ÆÝS
ÝÝö
sm

��/m¯�ù�BI 57.5 mm/�m¯
®

�/ �½sm�»=*A��,ú�'F]û

ü,DIM�m¯
®���/�° (1987) ]

�½sm��,���� �/¿½S�ý½S

�þ½ÛK½Iµ/��m¯��/���[­

ð 5��D 

�ð
�[��/·m¯I  (27.3Ð57.5 

mm) Ãs�/ÀK½·m�,|R��/ =

m¯
®��«I��D½q½K·%Äm¯Â

öÅ,|R��/0 ¸�
�����/½q

,m¯1EºÍiIãcD�]¸� 55Ð59.9 

mm�I� ��,¸�I �/����m¯

%½ ½q��Ê� (|R�) ,��D�[�

�m¯· 27.3 mm¾
��Ê�U�I 0.76/�

�'v½,dû�· 25%��/m¯®�I 39.4 

mm¾/3K½q
U���Ê���Ü 0.38/

dû�=�� 60%]ÔD,®�Ü 51.5 mm ¾

��Ê�U�¤�I 0.06/0Æ'½qdû�I

99.4%/�±dû�Ñ,��D§]/¹Òy 100 

 

ð 5  ½sm,m¯b��Ê� (R) (�S"°/1987ô 

�     m     m     ¯     è     õ 

27.3 mm 33.3 mm 39.4 mm 45.5 mm 51.5 mm 57.5 mm

¸ � 

(mm) 

¿

½ 

�

ý

½ 

�

þ

½ 
¿

½ 

�

ý

½ 

�

þ

½ 

¿

½ 

�

ý

½ 

�

þ

½ 

¿
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20-24.9 - - 0.45 - - 0.18 - - - - - - - - - - - 

25-29.9 - - 0.52 - - 0.23 - - - - - - - - - - - 

30-34.9 - 0.56 0.54 - 0.39 0.3 - 0.16 - - - - - - - - - 

35-39.9 - 0.68 0.58 - 0.42 0.35 0.24 0.18 0.08 - 0.04 0.04 - - - - - 

40-44.9 0.61 0.63 0.63 0.49 0.46 0.38 0.28 0.2 0.17 0.05 0.07 0.07 - 0.02 - - - 

45-49.9 0.67 0.66 0.66 0.53 0.51 0.42 0.31 0.24 0.2 0.09 0.08 0.09 0.03 0.04 0.04 - - 

50-54.9 0.73 0.7 0.69 0.58 0.56 0.46 0.34 0.28 0.22 0.13 0.1 0.11 0.04 0.04 0.05 0.02 - 

55-59.9 0.76 0.75 0.76 0.62 0.6 0.48 0.37 0.3 0.26 0.16 0.13 0.14 0.05 0.05 0.06 0.03 0.02

60-64.9 0.8 0.8 - 0.69 0.65 - 0.4 0.35 - 0.18 0.16 - 0.07 0.07 - 0.04 0.03

65-69.9 0.83 0.84 - 0.71 0.69 - 0.44 0.4 - 0.2 0.19 - 0.09 0.09 - 0.05 0.04

70-74.9 0.87 0.87 - 0.76 0.72 - 0.49 0.43 - 0.21 0.23 - 0.1 0.1 - 0.07 0.05

75-79.9 0.89 0.89 - 0.8 0.77 - 0.54 0.46 - 0.25 0.26 - 0.15 0.15 - 0.09 0.08

80-84.9 0.92 0.91 - 0.82 0.8 - 0.6 0.49 - 0.3 0.25 - 0.13 0.13 - 0.11 0.06

85-89.9 0.93 0.93 - 0.85 0.84 - 0.64 0.53 - 0.35 0.3 - 0.17 0.17 - 0.15 0.1

90-94.9 0.96 0.95 - 0.88 0.85 - 0.67 0.58 - 0.39 0.32 - 0.2 0.2 - 0.17 0.12

95-99.9 0.97 0.96 - 0.91 0.9 - 0.71 0.61 - 0.43 0.36 - 0.23 0.23 - 0.2 0.15

100-104.9 0.98 0.97 - 0.93 0.92 - 0.75 0.65 - 0.48 0.38 - 0.26 0.26 - 0.23 0.18

105-110 - - - 0.96 0.95 -  0.7 - 0.52 0.42 - 0.29 0.29 -  0.21



16   Æ� S!ìæS"#$ 

mm]Ô¸�
½qIµ/m¯
®��F�v

½
dû�· 20%Ãs�¾/m¯
®�ÔB

Fv· 35 mm��D 

��½sm�� ]Nï�qI�� �

,sm��/ñ»º��¹Y�'H��»®

¥/�]½qI �
sm��/3©�
m¯

�BI 35 mm¾/�I±¨aõ�Y�qPM

¯,/35 mmm¯ÂöK	2~¨
�D ��

½HD��
��()\¯>¦�C�[lD�

3y�1.ðp,Icã�@�l�,HDß

2 (� 10)D 

�() ß2/5%©j]¥jp��I¯

�
�Å*Ëö½sm���»D 

I¦/�S" (1988) ÝIv�vP�Z


Y�é	
³m/ëjm¯1Ep Ô�~äH

D
G
/�`M­� 12��12 3³m,�

áø~ämDr�c
m9Ü³m/Þ�
m¯

ÂöGI 33 mmD��I 74 mmmå�á�p

¼m�ÔÅñ��j/F�m'HI 52 mmD�

3³m�I 24 mmm¯Âö�` (�C³m®Ï

F
®�m¯èõ
ep�`)D­� 12��D

���[ ASBSC
 3ß³m
½qU�|R

�/ñ� ASB ³m
|R�HbI 35.2%S

37.5%/y�³m CI 29.6%D 

 

 

��q
HDñ�HbI 7.6%6 7.3%/y

��± 85.1%DHDÊ[A�l
D�=y�³

m
m¯Ù]®�]op®Ï�Y�qé	m

r
Âö/3 ½q
dû �B� C ³/ 

¦m¯®�*A½dû�
ú�F��'I�

¨D�òúëm1�`��ó�/I�6��/

Õü�%�\¯±�D 

��cäà*Ëö �Å*Ëö
��¾

¿S^_`S78 Ò�×_°��%½/�f

���r>ù��{��|`a'~��¸'/

ÏDE��E��[
¯�'%|,D­�ù8

r�
��^��SPM��S�1�µS
R

ï`°À�ã
\¯Ý¯�»/ëjH�jº�

w\¯/��©�r�¾¿
�6 �/z'I

������À�/=t 21fg�wÂÃ,�

��
â×�D 
 

'()*�
 

1. ¸���2���£ (1978Ð1997)  y��

r¸�Ëö��ª;D 

2. ����������� (1998Ð2002)  y

��r¸�Ëö��ª;D 

3. ð� ° (1978)  ¸��Ý¨©sm��P

M\¯D¸����\¯;</30: 221-280D 

4. "#$S!"� (1979)  Nsm��,m¯

1Ep\¯-1D¸������/6(2): 42-58D 

5. �#XS ��S"#$S
Ý� (1992)  ¸

�Ý¦N�m?¯³mm¯1EpD��$/

58(4): 627-635D 

6. Æ%TS"#$ (1992)  56 mm©�m¯


��pv\¯DJFST/l9(3): 211-221D 

7.  �� (1995)  ��T��#$/�UV

105/&Tå�^�/
�/1-114D 

8. 2ï'7 (1995)  ��WXYZ��[\/

�UV 105/&Tå�^�/
�/

11-20D 

9. 2j(S�#XS"#$ (1997)  ¸��Ý

½smé	)ß2�½H�Ê[Ḑ ����
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ð 1  Comparison between constructions of 9-hook and 5-hook tuna longlines 

in a basket. 

 Buoy line Main line Branch line 

 
Length 

(m) 
Dia. 

(mm) 
Length 

(m) 
Dia. 

(mm) 
Length 

(m) 
Dia. 

(mm) 

Hook size 

9-hook 20 4 60 3 20 2 9 

5-hook 11 4 36 2.3 11 1.7 8.1 

 

ð 2  Specifications (mean and 95% confidence interval) of baits used by R/V 

Hai-nong. 

Bait Length (cm) Weight (g) 

Flying squid 43.9 c 1.2 415.0 c 13.6 

Chub mackerel 26.1 c 0.5 407.5 c 23.7 

Saury 29.8 c 0.3 107.5 c  7.1 

Hairtail 68.7 c 2.2 195.0 c 13.9 
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¦qNO�¥¦ (Thunnus alalunga)S�¯¦ (T. 

obesus)SÆ¥¦  (T. albacares)SÈ¦  (T. 

thynnus)/��qNO�W��  (Makaira 

indica)SÈÐ��  (M. mazara)SÑÒ�� 

(Istiophorus platypterus)SÅÉ�� (Tetrapterus 

audax) 6¿�� (Xiphias gladius)D 

4r/Ï ��K�2¯+í (Coryphaena 

hippurus)S¥qS�~ (Katsuwonus pelamis) 6
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ð 3  Number of fish caught by R/V Hai-nong, by species. 

Species Catch (in number) Percent 

Target   
Tunas   

Albacore (Thunnus alalunga) 1 0.12 
Bigeye (T. obesus) 7 0.86 
Bluefin (T. thunnus) 1 0.12 
Yellowfin (T. albacares) 41 5.01 

Sum 50 6.11 

Marlins   
Black (Makaira indica) 1 0.12 
Blue (M. mazara) 26 3.17 
Sailfish (Istiophorus platypterus) 56 6.84 
Striped (Tetrapturus audax) 8 0.98 
Swordfish (Xiphias gladius) 48 5.86 

Sum 139 16.97 

Nontarget   
Bastard mackerel (Acanthocybium solandri) 48 5.86 
Dolphin (Coryphaena hippurus) 400 48.84 
Sharks 151 18.44 
Skipjack (Katsuwonus pelamis) 9 1.10 
Others+ 22 2.68 
Sum 630 76.92 
   

+ : Including barracuda (Sphyraena barracuda), escolar (Lepidocybium flavobrunneum), opah (Lampris 
guttatus), ray, sunfish and tortoise. 
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� 3  Comparison between hook rate distributions of target fish (T, in 

solid circle) and nontarget fish (N, in open circle) in each 
latitudinal subarea (Sub. A, B,--,H). The signs “+” and “-” 
indicate that the mean hook rate in each latitudinal subarea is 
higher and lower than that of overall area, respectively. 
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� 4  The survey area (as in Fig.1) is divided into
three subareas by the characteristic indicated 
in Fig.3 See text for further explanation. 
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� 5  Percentage anomaly about average hook rate 

by taxa and by subareas for different bait 
species. 
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ð 4  Relation between baits used and number of fish caught for different species.
Bait  

Species caught Flying squid Chub mackerel Saury Hairtail 
Sum

Target     
Tunas     

Albacore 1    1
Bigeye 1 3 1 1 6
Bluefin 1    1
Yellowfin 27 7 2 3 39
Sum 30 10 3 4 47

Marlins     
Black 1    1
Blue 17 4 2 3 26
Sailfish 19 15 15 6 55
Striped 3 4   7
Swordfish 22 16 5 3 46
Sum 62 39 22 12 135

Nontarget     
Bastard mackerel 3 16 23 6 48
Dolphin 115 120 130 29 394
Sharks 66 36 27 19 148
Skipjack 2 3  4 9
Others+ 8 5 8 1 22
Sum 194 180 188 59 621
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� 6  Percentage anomaly about average hook rate by 

dominant taxa and by subareas for different bait 
species.
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d 7  Comparison between hook rates (‰) in the daytime (Hd) and those at 

night (Hn) for different species. 
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ð 5  Incidence of combined catch among tunas (T), 

marlins (M) and nontarget species (N). 

Taxon Frequency Percent 
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���ï`c�/1993Ð2002ª, 10ª�/�

¦��{��,ª��� 232,017Ð339,195 �

¶ ª��Ó 22,661,106Ð38,565,465üïÜÀ

�ªª��� 1,239,635Ð1,423,971�¶ ª�

�Ó 89,201,376Ð100,563,572üï,áH�/H

b· 18.48Ð24.11% 25.40Ð42.64%/�¦F

�¦��{��I�����
% (ð 1Ð2 )D

��ªA/��ºçPMaõS��ÌÍ]6¾

¿aõS`a'��S^_UÞ°r/z{,�

[ �{/«¬È����ø�Ir/#$D�

¦��{��0ó­¦/�+(�#$�*A


ú� äwD 

¦��{��¯Þ§¨a®G��E¤


���2ÝÇSÝÈS¥�SÝÇ° (Lawson, 

1997)DÝÇ'H/f�Ô��2 14KeFf/

3y2 12K¨>��{v�,gh/�8Ü�

2 6KeFf¬­
�,��/ Gq>-��

{º�2E (Gales, l993)Dr/c�6F�PM

aõ3� (IUCN) ð�/§@A��,ÇKI

ýþeFf  (Wandering Albatross, Diomedea 

exulans)D 

 
ð 1  1993Ð2002ª 10ª�/¦��{���
Ow¾× 

�oó�¶

ª          @ 1993 1994 1995 1996 1997 

¸����î` 1,423,971 1,255,273 1,296,865 1,239,635 1,307,008 

�V¦��{ 300,193 209,319 223,441 215,182 236,392 

�Ý¦��{ 27,287 22,698 32,691 22,258 30,554 

¦��{j` 327,480 232,017 256,132 237,440 266,946 

¦��{j` (%) 23.00 18.48 19.75 19.15 20.42 

ª          @ 1998 1999 2000 2001 2002 

¸����î` 1,348,152 1,363,867 1,357,351 1,318,740 1,406,741 

�V¦��{ 255,419 250,050 259,401 277,739 317,205 

�Ý¦��{ 37,734 29,147 25,949 20,845 21,990 

¦��{j` 293,153 279,197 285,350 298,584 339,195 

¦��{j` (%) 21.74 20.47 21.02 22.64 24.11 
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ð 2  1993Ð2002ª 10ª�/¦��{��Ó
Ow¾× 
�oóüï

ª          @ 1993 1994 1995 1996 1997 

¸����î` 93,175,224 89,201,376 100,563,572 97,431,010 97,200,353 

�V¦��{ 28,398,147 20,282,828 25,359,200 27,989,934 32,003,823 

�Ý¦��{ 2,402,609 2,378,278 2,942,663 2,063,630 2,531,216 

¦��{j` 30,800,756 22,661,106 28,301,863 30,053,564 34,535,039 

¦��{j` (%) 33.06 25.40 28.14 30.85 35.53 

ª          @ 1998 1999 2000 2001 2002 

¸����î` 94,132,070 90,436,892 90,728,516 90,387,736 92,808,320 

�V¦��{ 30,632,876 36,096,247 35,687,303 35,074,694 35,393,086 

�Ý¦��{ 2,445,287 2,469,218 2,287,035 1,615,611 1,604,169 

¦��{j` 33,078,163 38,565,465 37,974,338 36,690,305 36,997,255 

¦��{j` (%) 35.14 42.64 41.85 40.59 39.86 

 

ÝÇ>¦��{v�
¾ç/:·ðSÅ�

¾/�]Þ»I�D¦� ð�¾/mv>0-S

p�/ÕPÅG¨ÝÇFvÅ��@Þ/Æ Ý

ÇuÙ{vÔ
�m�I{vv�sp�y�

¡DÝÇ
FvÅ��@/Brothers (1995) �

-/�'HÇq���@ÃsI 10 m/Hedd° 

(1997) ��-eFf
���@� 2.5 m È¤

�D{v�m>0-/Ü3�p¨ÝÇ%vÅ�

,�@/Brothers (1993) ;<���À l0��/

�� (1998) 
;<�/3À¾:ºÝûSº�

�.°,%½�2�%½/Ô�À· 120 �]

�Dî
/�mR·�+,¾���/>ÝÇ�

Ù,ç��y/v�ÝÇ¡¢,ç����D 

%g��{ð�º�/¥·�þ	��/m

v
0-±Dü�	T/2�²d,ºÍ/�m

%ZÅG/ ¦mv
0-±D��/�m�%

ZIÝÇ�uÙD�
0-O,mvT�	T/

20%]Ô,�m2Fv>ÝÇ�ÙD·u,�	

�/r�ÈL�¾/%�ÝL��w�m,Å

�/rw��t��m>0-O,±D/Ì�¤

�Z��·%9D¦¾�m>ÝÇ�Ù,�µ/

¤Fy± 30% (Brothers, 1993)D4r/�v¨%

zÝÇ/� �ÝÇ2­£Ïg£·�+/=�

wE�mv,ÅG/2Fv;y3°ÝÇ>E�

mvv�,ç�D 

�¦��{��,º�u���f�Û�

V/iÜ 30°S ]¤
y�@Ýã02�¦��

{�uº� (� 1Ð3ôD¦y�@Ýãü ��

ÝÇ
ËRH�  (� 4) �_%|  (Brothers, 

1995)D¦%
ç�¦��{º�02Fv��

ÝÇD ¦­���S«¬��ÝÇ/I��»

�=¤%»D 

r�r ­���S«¬��ÝÇ,\¯;

<�Ð¥ (2/1995 ; �/1996 ; ð/1997 ; Û/

1998a/1998b ; �/1998 ; �6�/1998 ; �6

�/1999 ; �/1999 ; yÕ/1998 ; �/2003 ; 

Brothers/1991/1993/1995 ; Brothers and Foster, 

1996 ; Brothers et al., 1999 : CCAMLR, 1996 ; 

Duckworth and Wells, 1995 ; Gales, 1993 ; 

Lawson, 1997 ; Murray et al., 1993ô/���%�

j
;</I¦î»�=]Ô;<�]�jN

ë/`��7v ��S«¬��ÝÇÑ%Æ¥

wD 
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� 1  1999�Z[\]^_8�����,`� 

� 2  1999�Z[\]^ab�����,`� 

� 3  1999�Z[\]^cd�����,`� 
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UVWXY��DEZOP�
 

ÝÇuÙ¦��{�m/%&FvI��{

���/�Fv �m>ÝÇuÙ��Ißv/

��{����
ç�/ �v����ûD�

]�µ��S«¬��ÝÇ/ ÝÇa®6�»

ÌÑ¢12��
%PD·�ã6�}�/Ò~

¥ª,\¯ �w/ø\�-
KF]�u�

�S«¬��ÝÇ,!µD�Ï4ª2 44,000

zeFf ��¤!È¦��{
º��¡

¢/���I4Úv 0.41 zD����u³Í

ÀK��S«¬��ÝÇ,!µþ��/2cç


Ê[  (Brothers, I993 ; Brothers and Foster, 

l996)D·¡@V/1992ª,v��I4Úv 0.12

zD·�ãE�/1992ªI 0.08z/1993ªI

0.22zD 
 

	
`�a�bcd
efgP�hij

kJD� 
 

ÝÇ,%r��/���^·ðSÅ�,~

×y/%'�^·{vY�·�y°ü¦qÔv


¾�/�]\� ðSÅ�~×2E,()/

'8�¦#$,��0��_D(/ÔÝÇ,%

r��#$/%'^�#$/�%��'µ�#

$/�'�1�µ6vu�×=+ ,#$D 

1. ³ÍÇ� (Tori line/Bird line/Bird-scaring 

devices) 

�ßÇ�/:��ðSÅ�¾/·�Tyá/

�� 1Ð2L­{�§
��/�3ÔÀ�%�

� 150 m��,¦�/ù�¦�4� 5 m���

E�* 2� (� 5)/©�*·��{Ì�p�È

£·Ý+E��ãÃs,Ô!ºr�wD�*º

r��/2fÝÇt�aõ·��y,�m%>

ÝÇuÙ
ÊD\¯c�/¦µF�� 60Ð88%

,ÝÇv��  (Brothers, l991 ; CCAMLR, 

l994)D�*ÒöÈ
/�Z³Í/�À 5 H�

ÆFß2�, (Brothers, 1995, 1996)D 

Ç�v��uÊ,aõ±D Ãs�Ç�

��±�+,y@Su,ð�s@SÇ�,��

]6Ç�
Ûw° â21$E:DI2Ê«¬

ÝÇ xÇ�Å!/Ç�µ¶,Ãs¿À·mv

p�ÜmvÅGÜ 20 m �¾
�U±D,Ô

!D�]­[Ç�TU�p�y/��vaõ¨

�þ!,%¨!öãD·U"#$
Fj,Ý

+/]Cï,ð�s@º�¾/%���ºÍ,

Ç�F�yÜ�þ 60�èrzü%Ý+D ¦

Ç�,Ý�]ú&SÛwù»IjD 

Ç�,�Ey@/=y~ð�º�mv%|

%r�¨Ç�,y@/��'y-�'n 2.5�

è]ÔDÇ�,u��/:�E·�	�
�(

Ô/3t¨Ý+4�,o2=�'·��,Ãs

r/Ç�z�DE·m,Ô!D 

Ç�Ô=2%�½¾ (swivel)/%�Ç�s

~Ý�¾/�±
)jw=³�*��·%9D 

Ü�Ç�
uº/¤!È¦a®���

(CCSBT) � Ä 2 Ç � � ` 6 ß 2 � � 

(Guidelines for Design and Deployment of Tori 

Lines) (Û/1998)D�����­Åó 

(1) Þø 

|Ç��`6ß2��~'I3*��{u

�+6,�Ç�³ÍQRÂÄD����
�`

øW,¥Ñ/�5%¶¬��;yÇ�Ê�,(

�D½¾�`���0øÎç¨­Fj§ûSÅ

vs@6u©�¨°%�¾¿6º�Ô/���

Ç�aõ�m>ÝÇ-Ù,�`�Ê[,O


/���%t�Ç�,Ê[/Ç�,�`�³

ÍF]Iî�O
�±OD̂ _WE^�K�º

¨é  (Ecologically Related Species Working 

Group; ERSWG) �¶ Ç��`�·��%�

±²/ ¦=Aî�����§�Uk�D 

(2) Ç�,�` 

A. Ç�³Í�@�7I 150 �èDÇ��+ 
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Å,'H/áùF���+Ô,'HD­

¦F��Ç� �,./w/�%À��

���/5F0xÅvs@��m�t�

À�,¾�D·�+Ô,'H/=Í1¦

ù2 (áù�� 3 mm)S3éT4 (­Åé

È5é) ,�±? 

B. Ç��+Ô,��=&�©y/]��ÝÇ

®�567O,¤w/�%�>r8�? 

C. Ç�=]9×½¾:��Ç��(Ô/]t

�Ç� )j��^��? 

D. Ç�Ô�E,�*'H/=�Íc÷Sv�

^wºù��%Z®�,Ý� (µ­/ù2

,¦�;ÔÅéÏ<=Q)/5v�Y�>

ü·Ç�Ô,Ût½¾  (It��� ) 

ÔD�*�@5=	
Y·�+Ô? 

E. À�*�±=2 5Ð7�èDÀ�*�
v

� ³Í? 

F. 4 �*/IÈ�Ç��±2Ê�,ßô/

=ÌÍ>�] Ç�Hl? 

G. �*, 
/=L��u,Åvs@�]ú

ëÈ��DÅvs@?¾/À�2¤¥,�

*D 

(3) Ç�ß2 

A. Ç�=Y@�u�,Ç��AÔD��A=

�Fv�y/]��Ç�
aõ±D/5F

����1��DÇ��Axy/aõÃs

�x�/µ­/Ç��AD�+ 6�è,Ç

�Faõ� 100�è�,�m? 

B. �*=vx~·�+2�m,{v? 

C. Ç�
�Í¥�/Ïv;
�m¤
,a

õ? 

D. uÔ=2+ÆÇ�/]ÈÇ��±·BÈ�

��½¾¤Ù/º�%� 
y·? 

E. �³Ícwðmç/=�aÇ�v�ðmç

3úº�/Æó(a) =�aðmçv=�m

áüð¨Ç�,aõÃs�?(b) ,³Ív

ð¨�	,ðmç¾/=³Íñ�Ç�? 

F. I³Ç�Z�Ð�/Ç�ß2Ô
jßG

�SÛ�ÈCäDED 

2. �+!"
�mÈFÃ°/��%·ðSÅ

�º�¾!" 

·ðSÅ�º�¾/��0"Ô%�x
|

R�mÈFÃ°�"Ù��Ýy/==
*�ú

�áR/È=
��G!/È=
HI�J§/

�º�Çþ0ÝD·ð�º�Þ 30H��/�

Fv%!"Ù�¨ÝyD�·ðSÅ�º�y/

¿A!"�m°ÝÇÙ�/=1E!·ðÅS�

º�,4%	�/K]klÝÇ/��{vÔ�

m>L,ç�  (Brothers and Foster, l996 : 

Brother, 1991, 1995 ; Murray et al., 1993)D 

3. �sÌ�Ômv
Gts@ 

��¦��{mvGts@, �/·�1

�µ'HNSó2´ÌÍ0mç0ðÌ�Sm�


��§_SÌ�E���S·��@6ð�s

@°DMH�­þó 

(1) 2´ÌÍ0mç (Gyrocast machine) 0ð

Ì� 

0mç (� 6) :F·u�,�	È�	0

m
�@çND0m:Kêä/�ºçNO�

½/5ÌÍmv0-¾
D¥w/³312pP

,w�=Ì�Ô
m�Q�Ë0RÜÇ�aõ

Ãs�
Rû±DD0mçF��Ì�
��S

m�
	vÈÝÇum/5�am�6v%§

� 6  fgh 
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²d
IwD 

0mç
0R±D/·S2ùr��,¾û

Å/0mç4x0-O,m�¢â·±� 20Ð

23 m,Ý+Ô/��~ 10 m,���{/T³

·2ùr¾/yv0¨ 10 m ]r (Brothers, 

1993)D 

³Í0mç¾,ÝÇv��!+/4ÚvI

0.12z/¦Ó 2Ò�,��]G�0m¾,§

ûW�/K	 ÝÇ,v�±²%¥D��·Ý

ÇU�uÙm�,x@Ô/G�0m¾/4ÚË

m��I 8.5x/�uuÙI 2.5xD³Í0m

ç¾/�4ÚË 2.7x/�u»I 1.4xD�¦

F�/³Í0mç/v���'HG�0m�o

|,#$ (Brothers, l993)D 

0m¾/�S20mçÈP³Í0mç/�

0m,u�%vTp/��´µ=mv0-��

Ãsr (Duckworth and Wells, 1995)Dmv�P

v�D ²d/�mv·�þ!�á=Fv§x

>ÔV-�+/©ÝÇ2ç�§O�ÙDI�W

¦#$/Mike Wells·°, F/V "Kariqa" uÔ/

sM%� 20�è�,�1D�/mv>î��

1D�Ô!0-/5©3��X¨�h�/]�

�mv>����y,ç�D 

�6� (1998) I°��¦��{
(/

¾û/¨�ð�º�y/Ò��m>0-/Ü3

¨±�+�Y¾�63 �	T
�U±DD�

[��/Cïº�U�Y¾I 1.15 �/ �	

T
�U±D�U�I 6.3 mD�(��[0�

�/�mvE� 70 g����þ/�m¨±�

+
Y¾��2�v�� (� 0.08 sec)/��m

â�Ê �	T
�U±D��F��� 1 mD 

(2) ³Í��,�m 

À��m,1@��S�p�Å,s@�

?/³ÝÇuÙ�miÜ>v�,ç��I�

�D 

L��6� (1998) J�(�ÒÓ�¦�

�{º��Íìí�m
��é���/] 60.0

Ð69.9 g�»Ü�¥
/I 28%D70.0Ð79.9 g

�»/x
 (18%)D3x�ÃI 40.0Ð49.9 g 

(16%)/80.0Ð89.9 g (14%)/90.0 g]Ô6 50.0

Ð59.9 g (12%)Dð�º�y/�ìí��¸P

Çb��/ìí��m·p�Z� (GtÜ 5 m) 


Gts@/ºìí��¸y¥l@ (��O8) 

%½_2O8/Æìí��¸y¥l@��ts

@�UD¦�[c��m�·��§_0pÝ�

y/mvGtw=��/ ¦
Çb��þmF

0pÝyD 

��ìí��mGtÜ 20 m¾/�Gts

@ ìí��¸y¥l@´ED4r/´��m

GtÜ 20 m¾
§û0ù­¦/�¸y¥l@

%½/Gts@P2T�
O8D 

�m
ßjy��¾×�ºjlSr6'�

§T[¡\]° ��O8/�·Jl 21Ð

24 /ìí�%Ë%Ë��/�� 30Ð35H�/

�|�vÇb�� (�6�/1998)D�¦��

{º�¾/ìí��m�¢'�Þ^>À�J¤

-/��Ö_ð�/¦��¾�Wep³ìí�

�m±Çb��
§_DÔÀ¤%»I�m�>

À�J¤-þ=��=`a�)bl©�mc

E�ßjyD½¾/�¸�P���d=3@Ô

�v¾/�	� ef­Á�v@%ÔD 

 =³Í��,�mr/Õ=¤%�m¸�

%vS2T¥,ßj/]��¸
£w�wMm

v
Gts@D 

(3) ��Ì���]�sÌ�
Gts@ 

IM³mv�s�p�y/ø\�-·m�

Ô�g��,!µD�3�ªA¦��{,·�

 Ì�2��±ÍÅ�s@�?,#h�i�

z{/�]��ÝÇ,
��FvOyD ¦¿

À��mvÈÌ�
��]I±²D�}��u 

F/V "Kariqa" ,¾×'·Dmv 5 m ,Ë!Í

75 g,½¾LI��D 
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Brothers (1991, 1996, 1995) 6Murray et al., 

(1993) ;<�/·Ì��vE��g 80 g��

��/=F�sÌ�
ÅG/��m�>ÝÇ�

Ù
ç�D 

���¦��{Ì�À�¥�����·

jßo2��6� (1998) ¨��­Eh� 1�

�G�ðmmvGts@
úÑ(�/�[�

�ó 

A. mv}R·ßy
¾��I 1.2�/mvp

�¾ 	T
�U±DU��I 5 mD 

B. ·ð�º�¾/��o2b��b mvp

�§_
��Ò�Ô/��������S

�Eo2�»�mv�/mvp�§_�

jD������S�Eo2��Dmv

�/mvp�¾/m�2>k,S	v
¾

×D 

C. ��bmv6÷¾GtÜ 20 m�/�À�

,¾�(��[��/E���� 70 g¾/

mvv�|��
Gts@D�E����

E�÷¾á/�E���� 90 g¾/mv

Kv�|��
Gts@D 

��Þ�����È�Eo2��Dm

v/ mv
0-È0-±D�%Ì
Ò�

�[�/����]� 70Ð80g/�Eo2

��mv/�%� mv
0-È0-±D

�2ÌD¦����0 �}��»�³Í


�� (80 g��) W½ (ð/1997)D 

D. ¦��{4l%½·��@bmvGtÜ

20 m¾
Gts@ó 

¦��{³ÍCïÌ�/�4l 400Ð800 

m%½·��@bmvGtÜ 20 m¾
G

ts@O8/(��[��/·��@ m

vGts@�2rÔm0�fÈn�f§


z{D 

��/�I#o�iÌ�/4l 400Ð800 m

%½·��@bmvGtÜ 20 m¾Gts

@
O8/(��[���·��@ mv

�ts@�K2rÔ�0�f
z{D 

E. ð�usbCï¦��{mv
Gts@ó 

ð�usbCï¦��{��mvGts

@
O8/(��[��/ð�us] 5.5

Õ��ð�¾/F�£�U
Gts@D 

(4) ±Oº�67 

�'H,ÝÇ'·�F»�;�Ù/y�K

¤/�]2¦��{%r��ÝÇ�'H:�^

·�F/�¦��{º�±�y�/·�â 1

¨¾þlm�º/5�Fv·�- 3¨¾Þ��

�º/ÝÇ���=F�� 58Ð100% (Murray et 

al., 1993)DI«¬ÝÇ°t½¡È«¬3ÌÍ½

¡A�Ùm�/¦��{º�u·y�º�¾/

·�ºjbÃs�/=����'nÔ,½¡D 

¦��{�y�º�r/º�¾yA³Í3

°����ÝÇ,!µD I2�
pÇ6�q

Ç�·y��Ù/4r�F��oêÈê¡�b

r¾/�y,ÝÇ���D 

(5) C���ÒÓ�'@ 

Æ³2\�-�
,��{º�!µ/y=

C���ÒÓ�'@/ IS2ÒÓ�¾/�u

 � �),���%MN/²y%v�� Ò

Ó�,À�D 

(6) �Åð� 

�v�`·�Åáüð�,!µ/=vMN

�6ÝÇ>ßy�Ùm��%r��,#$D�

@¯Ö�[-%K·�sðRN��{,�+ 

(� 7)/F]ëYÝÇ �Ùm��>��/i

Ü �¡¢,#$DîK�sðRN��,�+

©m�k~Q§Xtþ/��ÅðR¨Ýy/%

&%§Fº,��/�8��3Ì�Ô/�%Z

 ·���D�îK�+�vÍ·Ì�7Ô (�

50 cm) ,cwN��{uÔ/Ü�¦��{

u/��3Ì��± 30 m]Ô/��·���

·%9/¦·�sðRN��,�+�%©ÍD 
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��/�@�¦��{�»/I3*u 4

ª·�@�E��ã>��,ÝÇ/�3'eF

f/¶ Ô�
�Ê\�M%KU©,ÝNðm

vt (� 8)/�
(�~×yP2a�ÝÇ>�

È>T (2/2002)D 
 

(7) ��
ÝÇ�y­ç=�U�²áRþR

° 

�2ÝÇÔv58�­ç/=�U¨¥Ë=

ÝÇ*¨'nÔ/f{v¤  (¤ !µ­Eh

� 2)/�´µ¤ /�==Ì���ü��v

áw·/§=ÇR°DÅ�¾/>n,ÝÇ>*

¨'nÔ¾/k��­ç/=�����3Fv

k­,áR!µ/µ­�
v=�v�-/]�

o|�xÈ¡¢/È��·WÇyÙ¾f�vC

ì�ÇD 

(8) Z§L,ÝÇ¬­/·x:�Õ/x:Ë°

�ÄËö=ÎçB'º� 

 Z§L,ÝÇ¬­/=Îç·x:�
E

a¾Ï/µ­�Ç	z-¾°/��·3x:Ë

E����@­wD���%cwQ'�¼,�

@­w/=Îç¶ �ÄËöÈ�ÕB'º�D 

]ÔI¯Þf�Àr«¬È����ÝÇ

��Í
!µD 
 

�
lm�hgPnopqr (st1998) 
 

ÝÇ��#$�·ø'r/E¤¦��{

º�6^_a®,7$/¤!È¦a®��� 

(CCSBT) Ý`ÝÇ63°WE^�K,a®\

¯�QR,|^_WE^�K�º¨é~ 

(Ecologically Related Species Working Group; 

ERSWG)/· 1998 ª 6 ê���
�Y�	Û

X�7D�y{2�S�S�63°ÝÇ\¯Ý

¯/C��·ÝÇ%r|¡¾×/5�Ät�Ý

Ç%r|¡�WE�),bÏp\¯ò D̄̄ Þ

ø·��ÈÆ=��,\¯!t­Å (O|�

I�ø·��\¯,r¯)ó 

1. ¯Þ�·³Í
�),±�\¯ 

(1) y�ðmº� 

A. \¯ ¤!È¦{��,�� (�S�S�) 

B.  Ï¯��K,�� (Plm) 

C. ê¡y ÝÇ%r|¡,�� (Plm) 

� 7  ;<i\]^jkl]m�� 

�

� 8  [\]^jkl]m�� 
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D. ­�t� u�,}L (Plm/��=l

m) 

E. u�y�ðmº�,Ê� (Plm/��=

lm) 

(2) 2Eðmç 

A. �Ç�%9³Í,ÊÑ (Plm) 

B. %½�©,ÊÑ�� (Plm) 

(3) 2E�1�� (·�6Ì�) 

A. %½�1�©,��6��,o2 (�S

�S¸�) 

B.  ¤!È¦{��,�� (Plm) 

C. ­�t� u�,}L (Plm) 

(4) �mßé 

A. 1ÄÔÊp,ß� (är) 

B. ·t�ÝÇ%r|¡�Ô,ÊÑ (Plm) 

C.  ¤!È¦{��,�� (Plm) 

(5) Ç� 

A. ¶ %½u©,�2Ê�` (�S�S�S

är) 

(6) pq¸I 
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Sharks Bycatch of Far Sea Fisheries Tuna Longline 

OPQ 
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 (Rhincodon typus)  

(Carcharodon carcharias)  (Cetorhinus 

maximus)  (Holden, 1974; 

1977)

 

4 7

 ( 1991 2000)

85%

 
 

 

 

��¹º»
¼�½d@¾¿À (Effort, 

hooks) jÁÂÃ 

1

100,788 394,810 256,007

751,605  

���ÄÅÆÇ¾¿��ÂÃ (CPUEÈÉ

/ÊË) 

( )  

2

0988

9.81

1 0486 0788

394,810

569 CPUE 1.44 /  

( )  

10

5477 5 10

5277 1 5 5273

5275 1 5079 5077

4881

100,788 225

CPUE 2.23 /  

( )  
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5

2875 1 5

2286 2674 2874 3074 3076 3276

1 2086 3274

256,007 578

CPUE 2.26 /  

%���Ì¡
ÍÎ¢� 

1

 ( )

 (prionace glauca)

 (Pseudocarcharias kamoharai) 

 (Isurus oxyrinchus) 

 (Alopias spp.)  

(Sphyrna spp.)  (Carcharhinus spp.)

 (Zameus squamulosus)  

(Skates and Rays)  

( )  

2

394,810

7,264

6,591

90.74%

77.01%

 (418 5.75%)  (149 2.05%) 

7.83% 0.69%

91.49%

18.51% 2.23% 79.25% ( 3)

1   

A  ( 1) C  

  Prionace glauca   Taractichthys steindachneri 
  Pseudocarcharias kamoharai   Taractes asper 
  Isurus oxyrinchus   Mola mola 
  Zameus squamulosus   Scomberomurs guttatus 
 2  Skates and rays   Lepidocybium flavobrunnbeum 
  Alopias vulpinus    Lampris guttatus 
  Sphyrna zygaena   Alepisaurus ferox 
  Alopias pelagicus    Euthynnus pelamis 
  Carcharhinus logimanus   Gempylus serpens 
  Carcharhinus plumbeus D   
  Alopias superciliosus   Dermochelys coriacea 
  Carcharhinus falciformis   Lepidochelys olivacea 

B     Caretta caretta  
  Xiphias gladius   Chelonia mydas 
  Makaira mazara E   
  Istiophorus platypterus   Thunnus obesus  
  Tetrapturus angustirostris   Thunnus albacares 
  Makaira indica   Thunnus alalunga 
  Tetrpturus audax    
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( )  

2

100,788 1,112

672 60.43%

59.93%

 (169 15.20%)  (138

12.41%)  (58 5.22%) 

20.24% 18.71% 0.63%

60.43%

17.45% 22.44% 0.19% 59.93% ( 4)  

( )  

2

256,007 851  (

)

376 44.18%

51.87%  (137

16.10%  ( ) (69 8.11%) 

 (63 7.40%) 

63.45% 28.46% 8.11%

66.96% 26.27% 6.77% (

5)  

 

3�ÍÎÅÆÇ¾¿��À (É/ÊË) 

 

( )  

6

 ( / ) 5275

27.27

5477 7.27

5273 2.12

1 4881 5077

3076 3.17

3276 2.47

2

0988

0.90 0488 0688 0684

0.88 0.82 0.56

0.5  

( )  

7

2086 3274

1 0988

8.89

1 0486 0788

 

( )  

8

5477

4.55

5275 5277 2.83

1.82

1 4881 5273

3276

1.27

1 2086

3076  
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A

91.49%

7.83%
0.69%

B

79.25%

2.23% 18.51%

� 3   !"
#$%&'()*����+�,- 

A./�0  B./1� 

A

20.24% 0.63%

60.43%18.71%

B

17.45% 0.19%

59.93%22.44%

� 4  23"
#$%&'()*����+�,- 

A./�0  B./1� 

A

28.46%

63.45%

8.11%

B

6.77%
26.27%

66.96%

� 5  45"
#$%&'()*����+�,- 

A./�0  B./1� 
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0988 0686  (CPUE = 

0.02 0.01  

( )  

 (Alopias spp.) 

 (A. superciliosus)  (A. pelagicus) 

 (A. vulpinus)

9

2875

2.26

1 2086 2286 2674 3074

3274

5275  

(CPUE = 4.04)

 
 

 

��ÏÐ 

2000 8 7 8 18

2,550 3,130

2000

12 7 98

 ( ) 290,380

 ( ) 2001 1 27

1 29

180

11 112

51 6  

��¼�½d@��ÍÎ 

 (

10° ) 10° 30°  ( 10)

112

 (Pseudocarcharias kamoharai) 

 (

)

 (Prionace glauca)  

(Isurus oxyrinchus)  (Alopias 

superciliosus)  (A. pelagicus)  

(Sphyrna zygaena)  (Carcharhinus 

falciformis) 

 (Lepidochelys 

olivacea)  (Dermochelys coriacea) 

 (Caretta caretta)

 (Xiphias gladius)

 (Makaira mazara)  (Istiophorus 

platypterus)  (Tetrapturus angustirostris)

 (Tetrapturus audax)  

(Makaira indica)  (Mola mola) 

 

%���ÂÃ 

11

112 98

52.2%  (18.3%)

 (15.7%)  (7.4%)  (3.0%)

 (1.9%)  (1.6%)

 ( )  (54.3%)

 (26.2%)  (18.0%)

 (0.8%)  (0.7%)

 

3�KL
��ÂÃ 

12

401  (

)

360 89.78%

17  (4.24%) 10  

(2.49%) 7  (1.75%) 4  

(1%) 3  (0.75%)  
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� 11  ������	
�� (
����) 

52.21%

15.69%

2.99%

18.28%
7.36%

1.60%

1.87%

0.77%
0.72%

54.29%

26.22%

18.01%
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� 12  ����
����� (
����) 

89.78%

1.75%4.24%

0.75%

1.00%

2.49%

1.86%

90.36%

1.94% 1.37%

3.99%

0.48%
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28,901 26,116

90.36%

1,153 3.99% 560  (1.94%)

537  (1.86%) 395  

(1.37%) 140  (0.48%)  

=��ÄÅÆÇ¾¿��KLÂÃ (Ñj

ÍÎ) 

13  ( ) 

 ( )

11 1174 0973

CPUE 5.10

5.04 0374 3.81 0974

2.56 0776 1.84 0.474

1.13 0.573 1.04

1  

I�UVWX�ÄÅ
ÆÇ¾¿��ÂÃ 

14  

 

11 0973 1174

0374

4 4.68 4.32 4.15

0974 2.35 0776

1.65 0573 1.04

1  

R���UVWX
ÒÓÔÕjÁÂÃ 

10

 ( )

15

121 290 cm

161 210 cm

180 cm

65% (Pratt, 1979 ; Wu, 2003)

360 105 255

 ( ) 1 2.43

0
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¥�§?­k¾3¸9r¦�é (� 1)/�¡þ

I×âé?3§+�I��é�¨¥_rÈé?

÷�S©�Sª«ÔS¬¬1Æ§­?¨¥®�

K¯í§/	%9¥�ü�§¥���D¨¥/

	à9¥%6	%9¥
ÛH
%/Ë¥�83

Å²Ð�/Ë°1%%ãc
�o¥  (�/

1993)D·TUV��¸��,I 289.7 cm/Ë

,I 243.3 cm (Nakano, 1994)/·�}V��¸

��,I 282 cm/Ë,I 310 cm (Crummey, 

1994)D 

a�b�'u�Sf�p
¥�Kq/©ð

�l· 12Ð23 D��Ku�2±E
±^¥

q/²±Ï� 9Ð12 ßê/^-¾
�¥¸�

35Ð40 cm/��W,Us/· 4Ð6ªÆF±p

�Z�� (¸�� 220 cm) (Compagnol, 1984)D

��
¨ÈvwW,ù/
}tF À�À�

V/¤�FÌx¤��ÏDòÙ]ð*¨©¨È

p�qÈ+pqI�/3³ù�Ùp6´_p/

0� â�
Gqè��·[\ (Last, 1994)D 

� 2 ��'a�b�H��f�À�V


lSÅ*ÝV
öãÃs?�'H'-����

��
rVÔ (Last, 1994)D 
  

����
���� ��

��

��

��

��

��

 

� 1  ��������� (Last, 1994) 

  � 2  �������,`�� (Compagnol, 1984) 
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MN6OP�
 

�;<^��j
dem:³Í#h�i

dm/¯� 6 cmS8 cmS11 cmS12 cmS14 cmS

16 cmS18 cmS20 cmS22 cm/�HI 2é/4

é 100å� 200å/%éG��Å 3 m/%éÇ

b£��+/��%½�@
dem a�b�

 ÝÇ
%r��6 À���K
CPUE/(d

em]4áå��Ë
ºI CPUE/��{]4

áv��Ë
ºI CPUE)/1993 ª]þ�b±

Í��{º�D 

³Íl�µ�Ä� (CTD) 6��)�~

¶ö� 4�·+� 96ß�§�j/H�Ô*Ý

V�j*
�è63 a�b��¹Ow
�

�D 
�
QR�

������������uÝu
6�

�%
°�V����u/� 1986Ð1994ª/

>-¦q6´qúÑ�³Í
�1'dem 

��{?d
�x�úÑ
�ã/Ãsµ¶ 30

Ð45°·6 155°¸Ð170°¹/'�l��àáÝ

�ÒÓÝãÃsr
�Ý�¹?4�x���I


Ð¥
a�b�/3H��[­Åó 
 

	
gP{|}~������ 
 

� 3I�r��u� 1986Ð1994ª/��

�
a�b�
¸� ¸�E:�/�y42ñ

�������������GHG�MN��(Nakano, 1994) 
�������������GHG�MN��(Nakano, 1994) 
TFRI�jX���������,���GHG�MN�� 

 
� 3  ����GH4G�2MN� 

TFRI

�

�

 � ! " # $

F

F

¸
  

  
�

 (
kg

) 

¸      � (cm) 

��BW = 5.388×10-6×BL3.102 (N = 2910, r = 0.993) 

��BW = 3.293×10-6×BL3.225 (N = 2890, r = 0.992) 

TFRIeBW =1.495×10-6×BL3.35 (N = 345, r = 0.987) 
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sfI��� 1978Ð1982ª�úÑ


�[/c��dÞªA��
a

�b�¸�¸�E:5S2��,

±O/^_`0FvyP§¨GI

Èc� â,¼½/DEW,×@


-Ä?4��F�/3¸���

170 cm þ/¸�2Ãs��,�

�/83�º¾e�]Ô�²2±

»/ ¦\���K
�Z¸�F

v· 170 cm]ÔD 

� 4 'Ýu
demS��%


��{6�jÔàò���a�

b�
¸�é�H��/��c�

Û»�r¥y�H�/¦ð�Ôà

K�1�v��Àª�­
a�b

�/58]¸�%á�H]Å
P

�Z�®¥/ ¦\� 30 ·]�


�TUV�ã/Fv'a�b�


�¸Ü�ZÞî�Ï�,��6

±m¹�D 

� 5 'dem6��{4�o

�1y/a�b��o�w���

 ð*�l
E:�/��c�·�TUV�

ã/dem'·ð�l 14Ð24 /Æv��¨

a�b�/3y5] 15Ð19 
����¥?

��{�·ð�l 14Ð28 Æv��¨a�b

�/5] 19Ð22 
����¥D����{


{mðR�@· 40Ð150 m/ÌÍ�)���

[£�/��*
�l�demðR�@ (10 m

]�) �� 4Ð5 / ¦/\��l 14Ð19 /

Fv'a�b���12-�
�ãÈ�*/�

��Z>ðR
�1���D 
� 4  jX�����������GH��

,`� 

¸      � (cm) 

!%$&'(

5 0 0

4 0 0

3 0 0

2 0 0

1 0 0

0
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) * + ! , $

) * + ! , $

!-$./0
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� 5  jX��������%��S���4 j¡MN� � 5  jX��������%��S���4 
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!1$ 
23 
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!15 
23 
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3 

Gillnet  N=544
&'(67

Longline  N=217
./067
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8967 
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�
gP�� 
 

� 6Ð12 (dmº�) 6� 13Ð15 (��{

º�) I�����Ýu
 ��%
/1986

Ð1994 ª��TUVº�¾2��a�b�


o26,êÆ�TUV
êU�ð+�l (P

�AMI NASA-JPL �� 1981Ð1997 ªbÏ

êU�ð�l¡¼P�)/��
½
:ð�% 

 

½
 CPUE°�/8����¾+ (Liau, 1994)

E���
a�b�/�'H:¸�¨�d�

¿/3�I¨¦±m
�^/�� 20°NE�³

Í��{��»/�2 20�¿]Ô
��D 

� 16Ð20/�I 1991ª�TUVdmäÀ

ÒÑ�¨�r4�pdem�u(Ëgh
P

�/3º�Ãs
}t¤I�S/82y��¹

E�D�

� 6  1986� 8¢3�������C� CPUE (fish inds/100 gill net) 4 j¡MN� 

� 7  1986� 9¢3�������C� CPUE (fish inds/100 gill net) 4 j¡MN� 

 



72   +�¤Sùf(SÆ�  

� 9  1988� 8¢3�������C� CPUE (fish inds/100 gill net) 4 j¡MN� 

� 10  1988� 9¢3�������C� CPUE (fish inds/100 gill net) 4 j¡MN� 

� 8  1987� 8¢3�������C� CPUE (fish inds/100 gill net) 4 j¡MN� 
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�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

� 12  1989� 8¢3�������C� CPUE (fish inds/100 gillnet) 4 j¡MN� 

� 11  1989� 6¢3�������C� CPUE (fish inds/100 gill net) 4 j¡MN� 
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�
�

� 13  1992� 6¢3�������C� CPUE (fish inds/100 hooks) 4 j¡MN� 

� 14  1992� 8¢3�������C� CPUE (fish inds/100 hooks) 4 j¡MN� 

� 15  1994� 6¢3�������C� CPUE (fish inds/100 hooks) 4 j¡MN� 



�TUVa�b���úÑ;<   75 

�

� 16  1991 �.cd�£¤¥¦§¨x 5 ¢3�������C� CPUE 

(fish inds/100 gillnet)4 j¡MN� 

� 17  1991�.cd�£¤¥¦§¨x 6¢3�������C� CPUE 

(fish inds/100 gillnet) 4 j¡MN� 

� 18  1991.cd�£¤¥¦§¨x� 7¢3�������C� CPUE 

(fish inds/100 gillnet) 4 j¡MN� 
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F
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�]Ô
P�c�/·�r��u�1Ä


úÑ�ã (20°NÐ47°N/153°EÐ170°W)/��

']%á�H]ÅP�Z
a�b���®

¥/58 IOP�'¨���¾+ö±m²W

,�Z>{mk}�Ôv/��Ët�M<Ö®

Ä
¯��K,��ç�?4r��ÛF�%% 

 
 

á�H]Å
a�b���&d�¿��/4,

���>ÅÔuþ/ ÒÓÒÓi�/�»ww

%ûaR�"
�;FÁ/ww×���,³

I/ ¦�v�la�b��12-�
¾+

ö/ÆF��%r��a�b�
ç�/ �&

º�Ô,³Ir/��¯��K
���0�;

y?¯Þbf�
�Ýø¶¬³Ídemº�/

� 19  1991�.cd�£¤¥¦§¨x 8¢3�������C�CPUE (fish inds/100 

gillnet) 4 j¡MN� 

� 20  1991�¥¦§¨x 9¢3�������C�CPUE (fish inds/100 gilln) 4 j¡

MN� 
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&Â��{�1F2ÊË·úÑ�ã���Ò

Ó�K/î»�7F=��{4l
v
��/

58=v v
±D,�/³�IqK�Ý��

{
º�!ø/ÆF�la�b�12-�
¾

+ö?4r·�1
è�Ô/�:{vÍ
��

%�³ÍÃi/Ñ�³Í#h�i/Ï³Ôv


a�b��c�Ä·�È�D 

·�2ÝV¾¿�.y/']ð*�l 19

Ð22 ��Z��/ ¦/º�u·ð�Þ0F

Ö��ð�l/��l 19Ð22 /�ð�Fv

�³��{�1/yç�Ë��a�b�/,�

0�³��ÒÓ�K
{��t�?²�v-Ö

�]�l5�Ü3°�ãº�/ÆF��³I5

�&���ûD� 21IFv
¨È�ø/��

c�%Q'	�ÈÅ��r¤�ò¨È
z

{/4ª;�Ü��Ï�²Æ
Ë�/�¨ÈÜ

35Ð45°·
�à*�ã^�/���0�·�

�ãy��?3þÈÉvw�¬�ù/§??®

�3ï¤Ãs/á¨�ZÞ3H�ÃsF�±

30Ð50°·
�ã/5§��¨q%×@¾/Å

	2Hb­ï
Çt/Å�
­2� 35Ð50°

·/Æ���8ð�l�À
�ã/	��
­

2� 30Ð40°·/��¤8�lÈ
�ã?¨�

Zþ��¨ÈÜ³ä6��Jd@�
�ãª

���/�·íªÏÞ02Å	Hb­ï
�

�?4ª��IEoíªÏ/¦¾Å	��h¾

ÅF

	F

� 21  ����©.cd��ª«¬= (Nakano, 1995) 
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y¨©Nsm��:¸���,�Ý��


%DL���ª; (2000) ï`/3���

1980ª±¨�y/�I 22Ê¶
ÌD����

~@l�/o|NïPMr�¬���/���

����/1999 ª&± 5 Ê 8 Ú¶D I��

§û«ªÉ8/�»I�������¨³mm

¯/|³���Kr�¨©8z{D�ÏÅA/

 �¸���Ý,NïPM¤'ÊÔ�ËD 

î»°I�%�°�¸���Ý¨©Ns

m��,��º��û/]
úSÌ�,¨©N

smuI��/��}¤ÝãNsmu��,ú

ÑD�ß��S!"/L�GH (2000) �-/

�|FHIJq/Æ (1) �2/¹ÒÓ/�:

ÂÃ¸�]Å»?(2) ´/¹ÒÓ»?(3) Ï 

��K»?]6(4)%£ºI�� �»/­Å

ÆqSÝÈqSÝÇq°D4r Alverson (1994)

 ���òbycatchô
ÄPIÏu ��K�

|R����y,�Í (incidental catch)/]6

·���y/��ÒÓSµÁSßGR�/=3

RdÈ!�ÝV» (discarded catch)D¸���

Ý¨©Nsm/¯Þ��»,nµ/5´�ß,

Ï ��K/ INOÅ��°ÏÙÍ��/¢

FÎÙÏ:�»ºI^mD��ÒÓSPM6^

_`ab,ÒÊ�ø/�'H��,Kq=u�

2/¹ÒÓS�·ÂÃ¸�]Å»/È'´/¹

ÒÓ»/ÈÏ ��K»D�\¯��úÑ/N

OKqé�S�����,¸�é�°ò¯/¥

�­þ/É
À�òÎD 
 

;<De 
 

�úÑ:� 1999ª 1êÜ 12ê/�Ì�Ë

ö, 1���u/]6
úËö, 4���u/

ºç�23���/���K,ÄD����u

,º�Ýã­� 1��D��:·¸¤]¤,�

�ãº�/]y	I�/Ì�Ëö�u,º��

¹·y	]�/o� 22o40’Ð22o55’N/120o00’

Ð120o10’E/�� 100Ð130 �è,�ã?
ú

Ëö�u�·y	]¤/NO A (22o30’Ð

22o38’N/120o08’Ð120°15’E (�� 20Ð30 �

è))SB (22° 15’Ð22°25’N/120°25’Ð120°37’E 

(�� 20Ð80 �è))SC (22°20’Ð22°30’N/

120°10’Ð120°23’E (�� 100Ð130 �è))SD 

(22°10’Ð18’N/120°23’Ð30’E (�� 180Ð210

�è))SE (22°10’Ð22°18’N/120°23’Ð120°30’E 

(�� 120Ð200 �è ))S]6 F (22°10’Ð

22°18’N/120°23’Ð120°30’E (�� 350Ð500�

è)) °�ãD 
 
 



80FFFKL�Sù;ºF

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  

��f: 
 

�ñËö�u,���é�An/3���
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ÒÓ6ÏÒÓ�K,¨©�) �Ü���y/H
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Ü�� (1) C��� (1) Ýh� (2) Ý�� (1) 
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<�� (3) ÈÞ��� (1) âh� (2) ÀÀ�� (1) 
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ðÚÜ©� (1) �Üî�� (1) ÷ñ�� (1) o� (18)

í©� (4) Üò�� (1) p� (13) U� (4) 

Ý©� (2) �ó�� (1) ô�� (1) Òõ� (10)

V� (8) ö�� (3) ªË�� (1) õ� (6) 

÷� (7) ÈÕ÷�� (1) øÚ� (1) tÛÜÚ� (1) 

Âq� (1) À÷�� (1) ÁÂ� (2) JbÚ� (10)

©¿� (1) ýÕ÷�� (1) �� (2)   

�ù�� (2) ,�� (1) oú�� (1)   

È+�� (1) û�� (1) Àf�� (4)   

½  q 

 ½� (9) QÖ½� (4) ñ�½� (1) ½Ñ� (4) 

��½� (7) üý½� (4) ¯½� (1) þ½Ñ� (1) 

��½� (2) e½� (3) Ý�½� (3) �½Ñ� (2) 

Ã½� (2) �½� (2) �'½� (5)   

¸  q 

À�¸� (13) �ö¸� (2) Homoloidae (1) �+¸� (4) 

!¸� (3) Latreillidae (1)     

+pq 

��� (1) ÍQ� (2)  ª«� (1) ª«� (1) 

�¡´� (1)       

* O|�,
ö.ðK
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�qy]h�6o��¥/À2 18K?3

xHbIFì��2 17 K/p�2 13 KD10

K,�`2ÂËé�S?��S�Ë��SÜõ

�SJbÚ�D½qy] ½�, 9K�¥/�

�½� �'½��Hb2 7K6 5KḐ qy

]À�¸, 13K®¯/3xI 4K�+¸DÜ

�+pq�] 2KÍQ�I�D 

Å��y,��ÒÓ�K/NO�*�S�

¸ÜáS	7pSÆÔpS¸�pS��Àf�S

ÅÀf�SÆ§Àf�SÅ¯ÆS45Sy�


C�SyfFì�S�í÷�S��ÝV�°�

KDÅ��y��ÒÓ�K 
ÙÍ,���K

,¸�H�/­ð 2��D��ðc�/õ�:


ÙÍ,���Ky/0��W,�µ,=Ù]

aõ
¨©�D4�� 60c�/�'H,ÒÓ

�K/­��S�*�SÊËS��Àf�SÆ

§Àf�°/3��,¸�02«ª¨©8,�

�D�¦FR¸�¨©Nsm,��#$W,"

�DÔ%Ó£
�,'�Ü¯ÞI¬/5P��

ä!�bE¤,ÝÈqD 
 

  

ð 2  Å�� %g��
¸�H��� 

Å � � % g � � � 
K       q 

¸�Ãs (mm) U�¸� (mm) ¸�Ãs (mm) U�¸� (mm)

�*� 30.6Ð257.6 85.7 100.0Ð620.0 215.0 

�¸Üá 44.6Ð192.6 115.8 141.0Ð517.0 271.0 
	7p 26.6Ð89.7 54.1 86.0Ð113.0 98.0 
��Àf� 88.3Ð102.8 95.5 112.0Ð283.0 174.3 
ÅÀf� 27.8Ð123.8 61.9 93.5Ð243.6 159.2 
Æ§Àf� 58.5Ð110.8 81.2 100.0Ð253.0 160.0 
Å¯Æ 73.1Ð96.1 85.6 161.0Ð193.0 214.0 
³5 8.4Ð21.7 15.2 100.0Ð212.0 142.0 
y�
C� 49.4Ð108.4 93.2 130.0Ð279.0 209.4 

12

14

16
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20
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�� �*� ÊË Å¯Æ

��Àf� Æ§Àf� ÅÀf� ÔÜ

 

��



¸�}¤Ýã¨©Nsm����H�   85 

 

 
QT6cd 
 

�¸�}¤Ýã¨©Nsm��,�ûú

Ñ/£�¨©Nsmu�¥���Ýã (12 Ý

â]�) º�/���Ý¨©Nsm�u,��

�ûAn/Fß���@ÀK�»/q,�Y

�/�·çW,"�,��#$/�]·½%�

¹Òªpê,º�/%� �¹v�¼½/ N

ïPM¤v�"�,}L/î�'o|PM)*

,� 
%D��� ���ë4û�Å/Iv

2���/�
=³m,m¯«¬�¨D­¦É

p�¾/{=¼½^_`�è/0=���ë¸

��Ý��,k¢D����o ¦#$=�Ù

]��/5��C�,±²6�o�)/NO�

1,m¯S�ÏSº��¹S���,¸�°


B'/]6op`a�1,³Í (­HD×m1) 

°D~O·WE!+NO­�«¬��]6�Y

�,aõ°/ø2W,¥,P� (�Ô�V/

1995?-Á/1995?Isaksen °/1994?"°/

1979S1979S1987?�° 1992S1987?2°/

1997) F
òÎ/���o(=�s�Ä5â(

QR�)D¦r/=�w÷oPMa®Ò
/]

£³�����¡/��vcÁQR/­¦¸�

��Ý,��PMz2ù®,Fv/'ò��,

�[�zv��¡ãD 
 

'()* 
 

1. "#$S!"� (1979)  Nsm��,m¯

1Ep\¯—ID¸������/6(2): 42-58. 

2. "#$S!"� (1979)  Nsm��,m¯

1Ep\¯—IIDr�¸�ÝV���;/14: 

451-464. 

3. "#$S�#XS�*Ö (1987)  ¸��u

Nsm��%½m1èv,��pv��Dy

r��/409: 5-20. 

4. �#XS"#$ (1987)  ½smm¯ÂöO

w ½q��pv
��D¸������/

14(1): 64-74. 

5. �#XS ��S"#$S
Ý� (1992)  �

¸�Ý¦�m?¯³mm¯1EpD����

��$/58(4): 627-635. 

6. Isaksen, B, and J. W. Valdemarsen (1994)  

Marine fish behavioue in capture and abundance 

estimation (Edited by A. Ferno and S. Oslen). 

Fishing Newea Books, 69-83. 

7. Alverson, D. J., M. H. Freeberg, J. G. Pope and 

S. A. Murawski (1994)  A Global Assessment 

of Fisheries Bycatch and Discards. FAO Fish. 

Tech. Paper 339, 233 pp. 

8. �Ô�V (1995)  ��	
m��/���

��#$ ( ���)D&Tå�^�/
�/

21-29. 

9. -Á.^ (1995)  ¨©N�m��/���

��#$ ( ���)D&Tå�^�/
�/

30-42. 

10. 2j(S�#XS"#$ (1997)  ¸��Ý

½smé	)ß2�½HDÊ[Ḑ ����
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I��sm��,�� !"  (bycatch 

and discards)/øÒLMW,¥2Esm�1,

1Ep\¯/3y'Æ:¶ �m,m¯1E/

]Ï����¯��K
��/�b'���%

�K,��  (mono-species fisheries) (Jean, 

1963)?�I±�%����mm¯1Epv,

 �/· ICES��ryøLM'Æ\¯­m¯

,yÛ�@S�máù (Reeves et al., 1992)Sm

fáù°D¦r·¥�p�K  (multi-species 

fisheries) 
smº�y/­�]m¯1EAt

�4��K��
���W,��DWE\¯;

<�-/Å*S�Å*Ýã,½sm��/'ó

©,¥�p�K��/k�ª2¨m¯
�m]

��½q/� ¦v�¨�/¹Âö,�qÍ0

"È>��D���ªAø¶ ·�Ýº�,´

�ø½smºMW,¥,m¯1Ep\¯ 

(Tokai and Kitahara, 1989, 1991 ; Tokai et al., 

1990 ; Tokai and Sakaji, 1993 ; Tokai et al., 

1994)DTokai and Kitahara (1991) �-/���

�½smm¯vdR¨�/¹Ô/Âö
½q

5Fo|��,t��%��½q��/�%�

�qy�>R·�my/��6%M��!" 

(discards) ,#$D 

¯ÞÌÍ1Ep�1/=¯��K���y

HD,()øÒ�[-AD­1Ep½sm 

(High et al., 1969 ; Siedel, 1975 ; Watson, J. W. 

and C. McVea, 1977)/ÔÅñ*HDm (two-level 

trawl) (Main and Sangster, 1985 ; Galbraith and 

Main, 1989)/ÝÈé	) (TED net) (Watson et 

al., 1986)/!×m¯èn (Square mesh window 

panel) (Robertson and Stewart, 1988 ; Glass and 

Wardle, 1995 ; Broadhurst et al., 1996)/fø�� 

(NordmØre grid ) (Isaksen et al., 1992) ]6

Sort-X (Larsen and Isaksen, 1993) °¢'D 

>��QR,?@An/���G ¦°�

1,1EÊÑ��i�/² �¦°U�1,1

EëÊ (Èpv) ¿À§º[ðDî�1Ep�

1y�'Æ�u,�µ¢éjMHDn

(separator panel) È�� (grid) ,ß2D�m/

î�Un�¢�må�u��/�ªA�³ÍÀ

uñº�HD�� (separator grid)DIsaksen ° 

(1992) ;-·�@½sm��y³ÍHD�

�/3ñ����¨�qK��mm¯�¨12

�½HD,½°Ê[DTokai ° (1996) �t-

��HDß2,1EpF]�¸�@ ñ��

�,�
Að�/5v]��sfH�!µ 
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(master curve analysis method) AH�m¯,1

Ep (Tokai and Kitahara, 1989, 1991 ? Tokai et 

al., 1990 ; Tokai and Sakaji, 1993 ; Tokai et al., 

1994)DIsaksen ° (1992) 0�ã���HDß

2�ßokõ� (guiding funnel) =�¤2Ê� 

(� 1)D¯�okõ�·�½HDç'yåæ�

K?é�4·smm1y�ß�mËu�,!

×m¯ènÈ'HDn/�k·m¯Âö,1E

p/�7Æ;-ÌÍü%ç�  (encounter 

probability) A[ð!×m¯èn (square mesh 

window) ,1EpD 
 

ghijkl (Encounter probability 

model) 
 

%g�ø/�ßm¯1Ep/F]v�'�

¸2Êü%HD��S!×m¯°HDß2,|

R� (retention probability)D%�ÌÍ�yÛ�

ÒÓ,��c�/s�·î�HDß2E�,�

2�q5%�b'ü%¨O���é	/î%ß

ç�P¿AÎç�qü%¨î�HDß2,ç

�D�7ÌÍü%ç��ø/·HDß2Ô�ß

ª¶m,�@º���y/��£,�¸ü%


�/=FÍA[ðî�HDß2,ü%ç�D 
 

�� 1  �E�� (NordmØre grid) 
 

ÌÍ¨©´sm�u (small beam trawls)/

�ß��øHDß2/��y
ñ��± (bar 

spacing) Hb' 8S106 15 mm/ABC 6K½

qé	Üª¶m
��Âö1EpD3y 5K½

q ( �?�� ½ southern rough shrimp r) 


|R����,ñ��±/� 0�¨ 1/��

?�� ½,|R�5Pz�� 0 (ð�Pvb

'é	)/¦: 'Æ½¸¸"��ñ��±�

>R2m�D ¦/Tokai ° (1996) ð�/%

v] 
©sfAð�¦K½q
��1Ep

sf/�±]Å�!øA �ó 
 

 
� 1  Illustration of a three-bridle high-opening shrimp trawl with the “NordmØre–grid” 

mounted in the aft belly. (Isaksen et al., 1992) 
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S (R) = Pg / [1+exp(�Ð�R)]+1-Pg----------(1) 

Ró ½q¸" (body width of shrimp) / �

�ñ��± (bar-spacing of the grid) 

Pgó ü%ç� (encounter probability) 

Ôøy
ò
 �S� 6 Pg 
ð`ÓHbI

18.4/17.06 0.848 (<ºbÓI 0.152)D 

(1) øyNSü%ç� Pg 6%ß 
!×ø

1/{1+exp(�-�R)}/Ò�>ÍA��smm1

y�m,m¯1Ep/WEç'¥­� 2D 

Tokai° (1996) Hb] normal fish out-let 

 blocked fish out-letº�@��/=Àò
Ó

.p 
!×y/�»M�qü���øHDß

2¾,|R� (retention probability)D 

-(Ô/O
 1-Pg °� 0.152 ,ÓcçË

�� 0Dîð�/15.2%½q=�é	Dk�/

%ßNordmØre gridHDß2
`ïNS%ß�

�S%ß�qé	� (fish outlet)/�2%ßo

kõ�Fko�½qA� ��DIsaksen ° 

(1992) 
;<y�-/·º���y�P�ß

okõ���2W,y,½qé	� (40%)?

Renaud °  (1993) ·]!X�ÝÈé	) 

(Georgia TEDs) 
º���y02qK�[/2

�ßokõ�» Pß»,½qé	�HbI

3.6% 13.6%D ¦/]O
 PgA�@�qü

%��,�µ/F]�Iokõ�,2Ê�8�

�D 
 

� 2  Encounter probability model of grid separator for shrimp 

P�Probabilith of fish encountering the grid 

rg�Retention probabilith of the grid, when fish encounter it 
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�� 2  D��`�� (square mesh 

window) 
 

qK,�ø ß2 (� 3)/FÍA[ð�æ

³Í!×mèÈb'�m�j'Æ!×mè,

|R� (Tokai et al., 1996 ; Anon, 1996)Dîq�

øÀ�Ð2�@º���y/³Í�m !×m

¯è�ª¶m,��WEP�D 

Ò��Åò�çÒÓ�q·è� (window)

E�"#,�IF��5%'�2,�q¢�

ü%¨!×m¯èn/�qü%¨è�,ç�F

]> �Iü%ç�/] Pwð�D�!×m¯

èn,|R� rw(�) F]Åøð�ó 

rw(�) = [Pw N(�) - Nw(�)] / Pw N(�)--------(2) 

øy/N(�)  Nw(�) Hbð�¸���pm

1,�qË
 >è�é-,�qË
D,�/

'Æ�q���m'é	/��m�423m¯

1EpD��mrª¶m,����I rc(�)/�

b',1Ep (�m !×m¯èn) r(�) F]

Åøð�ó 

r(�) = [1 - Pw + Pw *rw(�)]rc(�)----------------(3) 

Ôøy/rc(�) ð��m,1EpDø(3)(

úÔNSM�m !×m¯èn,1Ep/0Æ

2àß|R� ü%ç�D�7y/�P�E¤

,'mè (window panel) ,1E~×/%��

q'�>mè�$RÈ\�mè¢>�I=�

p�m'D 

ÌÍ rw(�) 
 
�ø/�¸�p�m b

'�q,�µF]ð��ó 

Nw(�) / N(�) = Pw *rw(�) + 1 - Pw 

� 3  encounter probability model of square mesh window 

pw�Probability of fish encountering the window 

rw�Retention probability of the window, when fish encounter it 

Example from haul no. 4 in window cover experiments for haddock (Anon, 1996) 
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= Pw  / [1+exp(�w - �w�)] + 1- Pw -----------(4) 

(4)ø (1)ø
×ø%½D 

(4)ø,.
!×øy,O
 �wS�w  ü%

ç� Pw°�mè��mª¶m
1Ep(�



�P�/kÍcKö� SOAFED ÝV(�J 

(Tokai et al., 1996 ? Anon, 1996)D3yÈ*�é 

(haddock) 
ü%ç�,ð`ÓI 0.26Ð0.76 

(U�ÓI 0.49)/5S2®Ï,yD¤2&,�

['È*�é (haddock)  'é (whiting) �


ü%ç�,m
/Þ»,U�Ó' 0.49/þ»

�I 0.76D��Åò�çÒÓ£�/'é12�

ù,­ww/F·�mÞ,�y'�çmèn+

­w�þâp�myD 

¦r/·+L(,smº���y�ß!×

mè5Pv±¨³´ýé (hake) ��é	,c

çÊ[/��Fv'2��mÞ+,!×mè,

o2%j�v�/È'·¦Ýãº�¾!×mè

=§��/(Ehrhard et al., 1996)D ¦/ü%ç

�= �KSm1�è,m
�%½D 

�7y ü%ç��ø,7��x/=2*

�[ð1EpëÊ/]È·�`È£�m1�ß

HDß2¾
òÎD½¾/�øy
O
/­´

�Z,ï`�¸­ S-plus/y�FK maximum 

likelihood H�µ] MS-Excel 
 SOLVER �¸

Að`-/­ Tokai (1997) �º
m¯1EH

�D¦r/ñß�K�,HDÊ�NSû� %

û�,�qø> Tokai° (1997) �ÄPD 

Ü � ³ Í , H D ) 
 Â ö 1 E p

(size-selectivity)/:�m¯�¨/��ø��3

ñ��±A6Ä?HDÊ�%&�6�m¯ (È

ñ��±) 
�¨/0�6�4%�KK­,¸

�x@D¦©,,m¯ (Èñ±) �¨=v6Ä

�j,æ1ç'����HDÊ� (Omoto and 

Tokai/P-))Dm¯1E,��sfH�µ 

(Tokai and Kitahara, 1989 ; Tokai et al., 1994)  

��øHDß2,1Ep (Tokai et al., 1996) 

02*�6Ä3©,,ñ��±D 
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� 2  �¿>��À��¿>4�ÁÂÃ�>´
¿Ä>��Å 

Ù (� 2)/ux�^�» (Yasuda, 1960?Uotani, 

1985?Mitani, 1988ô/'v¥ÒÓSÏÒÓ�K

,F�m�^�
% (�/1980?Lee, 1991)/

0>�I=ÝV�Sx�^�w½8I�y�Ï

�� (Trophic level) ,��2»D�Gq­áü

ÙÍ/F]�� Ù�lyÀ�Ï��v�½Ù

¾/�v�,^_Ê�L5D 

Ü�3���/�r 44Ð90 ª�· 500Ð

3,450�¶�Ow (� 3)/U�ª���I 2,000

�¶/U��Ó·U¸3 4�ï]ÔD8]¸�

}�S
� }¤Ýã
U�ª�Ó ª���

y (� 4)/�Ã�ÜbrsX�ªU���


39%S31% 23%D 

��
21�  (1%)

���
751�  (39%)

��
44�  (2%)

���
604�  (31%)

��
79�  (4%)

���
458�  (23%)
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����÷�XY�
½¾/ww����

,�K]r
�S~SÊËS�*°ÒÓ�K,

XY� (�, 1989?Lee, 1991?Chiu, et al., 1997, 

1998)/ ��I���� ��Ýã
ÝV^

_UÞ ��Ò�Ô¤¯,ÉÊD¦r��º�


½¾ww�-Öæ1!"Ï�,�K 

(bycatch) 
XY� (� 5)/]t����y3

°ÒÓ�K
��/5�£�y
�o���Ó

 ÒÓÊÑ/ �o|��3°ÒÓ�K !"

,#$���\¯G�BC
D�;<�]�¹

�2^���ªjWE7�
Ð2/t¶ ��

�
�1�µ ���¹���3°ÒÓ�K

 !",#$�]��D 
 

�*!�+,�-�.�
 

¸�ÀË�ÝsX�¹
º��µ:ºç

ß�
�¤ Ýû�p�±O/��2d³mS

�¯0sm�µS4?mS56m6Ë�m°D

·U/U ]�Ü.�E�
}�'�Ý/§¨

É��ý
��/]d³m�µº�I�/�7

8þhŞ y�j]¤ (NO9�S:;SÌ�S

ÐÑ°) 6
�'
+¿SK��Ý/�]�¯


m0sm�µº�I�D3°­4?m656

m&2¸
S206Àå°Ë
�
�²ÌÍ¦

%�µ���X���º�/ 3�ÀGwi

¥/²ÒÓÊÑ%yD 

Ü�ÀË�Ý
sX��Ï5%%|/�Ï


Ow���û ¾¿
Ow�2��,O

8/k�FöHI; (3Ð5ê)Sì (9Ð11ê) �

Ï/�}��Ý� Ýû �µ
�p��3°

Ýã��Ý� 12Ð2ê�
º�ÏD%g�ø/

}¤'�Ý
:;SÌ�ÜÐÑÝãsX���


�Ï� 2êÆÆlm/��j9�]�Ü.�

E�sX���
�Ï�m� 4êD
'
+¿

<ÐS§= �u�>�ÝsX���
��k

�� 3êNÜ 4ê��lm��sX�Dë¸�

ø/�¹Ãs0ºçß�
�¤�%½/�|Ô
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H�%|/Ãs]�?+ä
@.�Èy?+ä


ÈÉ`�I� (ð/1989)/52ºçoG�


ú� (Mitani and Hasegawa, 1988) ]×æâØ

­2©_H��rV� oG�í�ÝãE� 

(Lee, 1991)D 

��¦%��,º��µ]�¯
m d

³m�µ�1.ðp/Uvã­Åó 

d³m��@m (� 6)/3º�!ø:�A

ã¾H/]ww�²=m1 3Ð6é]BCç�

�� 20�è]��ã
�¹�/ºçÉddt


%½úëm1!t³
c�[l/K�Ýd


�ý³�X�c�pm/5�UÉ¾Åm/8�

Åm½¾/§xúëm1!t/³
ªjDSÉ

!t=m1c�[l/]È��Å%mxº�D 

�¯
m (� 7)ó¦%!µ:]�u (²)

é�ws�!øA���X�/4éº�u2m

u (È��²) 2�/B�Èº��² 1Ð2�/

G�ª2Imu 1G/B��² 1G/º��²

4Ð6 G%°D3�¦' (1)S2mn?(2)F 

=�­ï¤�@%½�úë�E�@S
má£

Ï (a9h)  
m��±
�@6mus�

s@/³m�o2vF��­ï¤�@/±¨�

�
¯,?(3)m�[l:K�?E �E�


�l��Ss�s@6
má£Ï (a9h) 


£w±¨UÞDm�[l×§r�!×/y@%

g· 8Ð12�è/"@�· 70Ð120�èD 

�X������,�KI÷� (��÷

 �÷u) 
XY�/8����S^­ Æ®

�·½%Ï� (fishing season)  öã (fishing 

ground)/Tsai° (1996) �7F�
I%ß÷�

XY�PMD�´�]�¯
mÈd³m�µº

�¾/´����¨�S~SÊËS�*°ÒÓ 

� 6  ËjÌI11SK¬4�Ím� (rk) ÎÏ� (ÐR1977) 
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�K,XY�/L�G (1997)SChiu° (1997)

 Chen (1989) °;<�-/·;ì�Ï3��

Kq�] 85Ð90%
÷��KI�/]6NO

2 5Ð10%
�S~S�*SÊËSÐíSÝ©

°ÒÓ�K
XY�/�ºç¾Ã�¤/6Ð8

ê���3°ÒÓ�KXY�
��«¬��

(Chiu et al., 1997)DG (1997) · 1984Ð1985 

1989Ð1993 ª�¶ .�o���ã63E�

Ýã
d³m��
���K ��¾×��

úÑ (� 8)/�[c�ºç¾ß�
�¤·.�

� 7  _JÑ11SK¬4@GÎÏ� (ÒR1992) 

� 8  ËjÓw��­ÌI1m�ÔÕ�FÎÏ� (ÒR1997) 
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o��r
XY�Kqé�2Ð�,m
D 

·o�ã
��ã/]V� (Clupeidae) ,

¨HI (Sardinella spp.) I�¥ (Ü 70.2%)/3

x�Ã'��÷ (Engraulis japonicus, 15.4%)S

e�÷ (Encrasicholina punctifer, 3.9%)SJKL

÷  (Thryssa chefuensis, 3.0%) �øÚ�� 

(Gerreidae) ,ÔøÚ�  (Gerres abbreviatus, 

2.6%)D·o�ãE��]��÷I�¥ 

(61.85%)/3x'�� (Scorpaenidae) ,ÁÊ�

òSebastiscus marmoratus, 20.41%ô��Ó��

òGobiidae, 3.21%ô (� 9)D 

Ü��D�
 30Ð40 �è��á/�¥,

'¨HI (30.6%)/3x'e�÷ (21.1%)Së

ML÷  (Thryssa dussumieri, 15.3%)S��÷ 

(11.9%) �
²�÷ (E. heteroloba, 9.1%) ° 

(� 10)D%~/·»��ì�N
���ã�]

� � O � �  (Teraponidae) , § ¼ O � 

(Terapon jarbua) I�¥ (51.3%)/3x'�Ó

�� (21.2%)SÞøÚ (Gerres macrosoma, 8.7%) 

�á� (Mugilidae) ,�8� (Liza macrolepis, 

5.0%)D 

�¦F]��/·.�o
��ã ���

ã:]÷��V��q,XY�I�/é���

· 78Ð92.5%Ow/�'·»�o�
���ã

�Çb%½/O,é�']��o�p
§¼O

���Ó��qXY�I�/é���HbI

51.3% 21.2%?0Æ.�o�XY�,Kq'

1¥jp8ó�,/�ÝV�x�^�w,�Õ

pOwS��,ïpS^­5O�Sàýç'�

�I°/¢'��¦%Kqé� ¥jp,��

 �D§�2 (1999) BC
��Ýãì�XY

�­Ï�pF�/
��Ýãì�XY�­Ï�

p5´�@b
m
/�;�XY�­Ï�è�

2���
%½/öH� Aq­ (10Ð20 m)S

Bq­ (50Ð100 m)  Cq­ (200 m)D3��

Õ{�nÃHbI (A)÷�S�Ó��SP�

�?(B)½¾��S�Ó��S��?(C)��S

��S÷�°D8XY�
� �Ké�� �

B

   !"

20.41%

  #$%&

0.08%

 '()"*

0.08%

+ ,*-

3.21%

./

13.37%

01&

61.85%

1.17%

  23+

0.39%

+ -

0.23%

  456*

0.39%

� 9  1992�ËjÓw�j­ÌI1��>´�� (ÒR1997) 

 

7- 23��

�,*-�
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j¾� (�yb) 
%½�2�m
D�F��

-�
Õ{�]�Ó��S½¾��So+��

I�?^Ô�]÷�S�Ó�� ½¾��I

�D¦%��0c�
��ÝãXY�H� K

q¥jp
�pD 

Ü�À���¹ (� 1) ¶�Ï
���K

é� ���p�º»�2002ª 2003ªHb

·¸�
�S}� }¤Ýã��÷�XY��

��Ké� ���p
\¯;<vã­Åó 

(1) 
�Ýã 

� 11 ð 1: 2002ª 7ê 13Ð14��


��Ýã]�¯
m�ué��^��j 3

���Ké�6Ow%ÓðD�ðF�/2002

ª 7ê� (¶�ÏÏ�) �X���ué��


���Kºç¾ß�
Ow�±O/�y]÷�

XY�IÕ{�K/%~y2'Æmx
���

Ké����¨3°ÒÓ�K
XY�D]ö!

8 Iµ/�ö!ÝãI�(�
 \éÝã/

2002ª 7ê 13� 14��2º�/�Þ»


���Ké��	I÷�XY�/�x%�
÷

�XY����Ké��tI 53%��/5�

�V� (�§V)S88SÜ©�S�Ó�SP

�SQ�SR��SSÔ�So+ST@Sô�S

ÁÔS§~SoÇSÔøÚ�S0T�SUT� 

(½¾�)S��SÁÂ� (O�u)SFì��S

P���SV��S*��S9�SéW�S¼

XSHISÂ�q°3°Kq
XY�D 

(2) }�Ýã 

C

01&

11.87%

  :;"&

9.10%

  <"&

21.10%

  3+

0.25%

  456*

0.01%
   !"

0.02%

  #$%&

0.02%

 =>?

0.02%

  @A+

0.04%

+ ,*-(spp.)

0.51%

  )ABCD

0.27%

  EFD

0.95%

  G3+

0.44%

 23+

0.35%

Others

2.48%

  HIJ

1.24%

  + - (spp.)

3.87%

  KL%&

15.31%

 '()"*

1.09%

3.29%

  )MN

30.65%

  OP>?

0.02%

 =?

0.14%

  QRIJ*

0.02%

  STIJ*

0.09%

  UIJ*-

0.17%

� 10  1984�ÖËjÓ×��j­ÌI1��>´�� (ÒR1997) 

�,*-�

t.�

23�
7- 

1u��

.�
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ð 1  2002ª 7ê 13Ð14�
�Ýã�X����Ké�6Ow�p%Óð 

�        K        é        � Station   

(Net) �X �� ©7 ½ ÊË 3° 

1 91.03% 0 0.43% 1.07% 1.77% 5.71% 

2 99.35% 0 0.20% 0 0 0.50% 

3 79.85% 0 0.58% 8.33% 0 11.24% 

4 61.55% 0 0.83% 10.51% 0 27.10% 

5 77.77% 0 0.29% 1.89% 0 20.05% 

6 85.94% 0 0.15% 0.61% 1.56% 11.73% 

7 87.52% 8.89% 0.60% 0.51% 0.19% 2.28% 

8 95.41% 3.16% 0 0 0 1.42% 

8 53.31% 0 0.60% 9.05% 0 37.03% 

9 64.23% 4.16% 0.16% 4.92% 0 26.53% 

10 79.80% 1.54% 0 0 0.11% 18.55% 

� 11  2002� 7¢ØÙ"�­_JÑ1m�ÔÕ�FÎÏ� 
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� 12: 2003ª 7ê 28�YÍd³m�²

�.�o�Ýã��%ßmx^��j
��

�Ké�Ow�D3º�ËÊ�_ � 8B
º

�o2W½D��F�/2003 ª 7 ê�X�d

³m��
���Ky/÷�XY�&Ü 4%/

5Ï��Õ{���K/�]ÊË��S¸qS

éW��S�qSÍQ°�KAÈ
���y/

3é���HbI 32.8%S17.6%S9.25%S8.4%

 7.56%/3°Kq�2�ËSìC��S÷ñ

��S¶e��S�¡��SoÚ°/c�¦%

Ï�d³m��3°KqXY�
�µ�yD 

(3) }¤Ýã 

� 13 ð 2: 2003ª 7ê�Z
ÐÑÝã

]�¯
m�ué��Hödßmx^��j

� 13  2003� 7¢ÚÛ�­_JÑ1m�ÔÕ�FÎÏ� 

!V

32%

W

17%
CX*

1% MN

1%
+

8%

YZ[\+

2%

]^

8%_`*

1%

ab*

9%

cd

2%

eV

7%

fg

5%
h<*

2%
ijk

1%

<"&

4%

� 12  2003� 7¢ËjÓw�j­ÌI1��>´��º» 

��

��
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 3���Ké�6Ow%ÓðD�ðF�/¶

�ÏÏ��X���ué��
���Kºç

mxb
%½�2�%½/0Æ2º¾ß�
O

w�±O,��/�y]÷�XY�IÕ{�

K/3é��µ�· 65Ð98%/U��I

83.6%/�3°ÒÓ�KXY��]½qS��

 HIKq®x/U�é��µHbI 5.81%S

4.35% 3.7%/3°���K�2V� (�§

V)S¿[SÍQS½ÑSÊËSÜ©S�Ó�S

Fì�SÀfSÀ�S�*�°D 
 

/0�
 

¸�J+¾Ý/�Ý2¥�oG¤p3�/

Fè��X��¹
áÐ¥D�X����]÷

��KI� (85%]Ô)/�ºç¾Sß�
�

¤/yF�¨ 5Ð10%
�S~S�*SÊËS

ÐíSÝ©°ÒÓ�K
XY�/3y�] 6Ð

8ê��3°ÒÓ�KXY�
���yD�¯

Þ÷�XY�QRZµy�øãÄ4ª 6Ð8ê

I¶�Ï/D� 500Ð1000�èI¶�ö/:>

��Ï�Èöã%���3°ÒÓ�K^k 

PM?@Î�
QR�ø/¦%!ø MP��

�1S�µ �¸�B'r/ø½j%g] (1)

¶�öS¶�Ï (�¹S�ÏB')?(2)�w�

B'S���B'?(3)B'XY����µ?(4)

aõö?(5)K�'Èí�'°ú�p!µ�w

«¬§^�~×�Y,¯� (=/1998)D��

º»�àª
;<0��â(ºçÝãb
%

½/¶�ÏÏ�
U����K��0%W½/

U�F± 15%]Ô/8�%mx�y����

¨± 46%]Ô?0Æ·¦%QR�)
aõÅ/

%Ä��
�S~S�*SÊËSÐíSÝ©°

ð 2  2003ª 7êÐÑÝã�X�^��j
�Ké�6Ow�p%Óð 

ST1 ST2 ST3         Station 

� 
�      Net 
� 
K 

1 2 3 4 5 6 

÷  � 85.95% 86.48% 65.13% 69.09% 98.27% 97.20% 

���� 2.69% 9.66% 9.84% 2.21% 0.00% 1.68% 

H  I 1.20% 0.00% 0.00% 19.28% 1.49% 0.00% 

�§V 0.15% 0.00% 0.00% 0.74% 0.00% 0.00% 

¿  [ 1.49% 0.00% 0.25% 1.10% 0.00% 0.00% 

Í  Q 0.45% 0.43% 0.12% 0.22% 0.12% 1.12% 

½  Ñ 0.60% 0.21% 0.75% 0.07% 0.00% 0.00% 

Ê  Ë 0.15% 0.43% 0.75% 1.10% 0.00% 0.00% 

Ü  © 0.00% 0.21% 0.12% 0.07% 0.00% 0.00% 

½  q 5.98% 1.50% 21.42% 5.96% 0.00% 0.00% 

�Ó� 0.00% 0.00% 0.12% 0.00% 0.00% 0.00% 

Fì� 0.00% 0.21% 0.00% 0.00% 0.00% 0.00% 

Àf� 0.00% 0.43% 0.00% 0.00% 0.00% 0.00% 

À�� 0.00% 0.21% 0.00% 0.00% 0.00% 0.00% 

�*� 0.00% 0.21% 0.00% 0.00% 0.00% 0.00% 

3  ° 1.35% 0.00% 1.49% 0.15% 0.12% 0.00% 
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Bycatch and Discards by Middle-Water Trawl of  
Sergestid Shrimp (Sergia lucens) Fishery in Taiwan 
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�Ã½ (� 1) �� Sergia lucens/q�

sergestid shrimp/¸�Ë!*�×§þXØÈ×Ã

§½ØDHq�ÔuÕ�w�íS'þÔES�

'ESdp¯S ½î�SÃ½�
Ã½u¼¸

��+ã/ohÅéâ6 161 ± 2ß�¡)D	

à%?rÖ��/�I¸�
 3.3:/· 1/3á

ýtþ!D�Ã½
^�"Ï�I 15ßêDz

8þ 10Ð12 ßê�Z/�Vþ 2Ð3 ßê¡¢ 

(Omori, 1969 ; Omori and Shida, 1995)D 

�Ã½IGqFáüÌÍ
�
£Èw�


%/bf�¯Þ&�����io� 3ÎT

Ýã (Omori, 1989)S¸�
úÜÐå��Ýã 

(Omori et al., 1988 ; Omori, 1989) 6¸�
��

Ý (Lee et al., 1996)D¸���Ýã/v��­

¦ù'12yÒÓÒÓ
��PM/(I�G


"D 

¸�
ú�Ã½��º�u:Cï
�s

mu/u� 12Ð15 m/î¶o 20Ð35 tons/�

ç¼w 150Ð1000 HpD1982ª
º�uz� 70

Ð100 �/& 1990 ª/��sm()6�Ò


%-Ä/Ý�uz&Â 30Ð40 �/¯ÞI 120

�D 

¸��Ã½��³Í
�1Iy*sm/%

g:�m14ï%uº/Â��_W½D¯Þ³

Í
m1��HI
mSF�mS¼mS�mS

£�E6G�E°Dm1b� 82.5 m/m�"

21 m/?E� 92.5 mD£�áü�Á·£�E

Ô/î£wI 314 kgDG�E� 412.5 m/G�

î� 300 kgD³ÍjMmn (V-door)/� 135 

cmS" 91.5 cm/� 138 kg (Chen et. al., 1994)D

ÝÔ(�m1
�mI0�³m/%�I�³m 

(inner codend)/4%�Ir³m (outer codend)D

½¾IM°����>³mé	
¾×/�r�

Õ2%�ª¶m (cover codend)D3�è­� 2

��D3y�³m]���©�½qI�/�J

�é�/3m¯�¨/��Ë�Ü¼mË�Hb

I 5.90 cmS4.80 cmS4.80 cm6 4.06 cm/U� 
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I 4.92 cmDr³m]���Ã½I�/0�J

�é�/m¯�¨�m1�Ë�Ü¼mË��Ã

I 3.14 cmS2.86 cmS2.65 cm6 2.65 cm/U�

I 2.89 cmDª¶m]��½¾�q63°¨©

½qI�/��d�é�/m¯�¨�ÃI 2.4 

cm S2.4 cm S1.82 cmS1.82 cmS1.82 cm6

1.82 cm/U�I 2.12 cmD 

¸��Ã½sm�»
º�!ø:��_

 
� 2  !"ÜÝ0��&1�S�Þ�I1�ßI1 �I1�àá1 

1ó�³m  
2ór³m  
3óª¶m  

F�mF

F�mF

³

mF

�
¯
F

�
@
F
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Þ¾Þ-Ý/ÌÍuÔ0Î�ø (2006 50 kHZ) 

né�Bç�o�¹D���Ã½��F�¥­

2�Ýy
�Ýp]* (Deep scattering layer, 

ñ� DSL)/ ¦�¹
��:]�Ýp]*I

�� (Chen et al., 1994)Ds�º�Þ/Dçy


�EÒ�u�XÕtrX-/�ER-�@��

B)c�
�Ýp]*Hh�@�Ä/k�I

300Ð600 m/�E��I�Ýp]*Hh��


3.5Ð4.0:Dqm1¨±�Ýp]*�@¾/]

¬róþ¬ÂXÕ/5üÔ	T±lms�º

�D 

¸�}¤Ýã�Ã½
���¹/�»»Ä


Cï�¹�2Þö/(1)�sÝãÐ] 22°23' 

NS120°14' EIy¥
E�ÝãS(2)ú�ÝãÐ

] 22°27' NS120°23' EIy¥
E�ÝãS(3)

t?ÝãÐ] 22°20' NS120°17' EIy¥
E�

ÝãS(4)�ÑÝãÐ] 22°15' NS120°23' EI

y¥
E�ÝãS(5)ÛuËÝãÐ] 22°17' NS

120°33' E Iy¥
E�ÝãD0Æ
úÜÐå

Ýã 100Ð300 m°�f/3Hh:�yZNo

�t}¤�yÜ¨vÏ}�§½t
¤±Ðå

rÝÝã (­� 3)D�ÏI4ª 11 êÜwª 5

ê/6 êÜ 10 ê�» ±�4%KÃ½�
³

ËT½ (Acetes erythraeus Nobili) (Yu, 1974) �

��º�D 

¸��Ã½c 1977ª9Æ2��GA¸�

x/& 1988ª�A em�A¸úÑþ/�Ä¸

���Ã½ ���»:u½K�k9¤¯ 

(Omori et al., 1988 ; Omori, 1989)/ ¦³���

«¬�I¸���,����
%/3·���

�PM
ÌÍÔ/ø«¬Ü2Yp&�
ËoD

��¸��Ã½���dÃªA��ç?��

1S�µS�¹S^�PM[ð QR°WE#

$Ô
\ /̄2E�Ã½�@º�
���é�

 0"�µ/�P2;<;6D½¾/¸�}¤

Ýã  dù�/|³��ã^�wÐI ¡ 

� 3  !"89�­ÜÝ0�n��¯�(l)_â�­ (m)°×�­ (n)ãä�­   

(o)_Û�­ (p)Þåæ�­ 
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(Chen et al., 1989)/�qW0 �ÐIó�D 

¦/I�$M��Ã½
��§û 0"�µ/

î»°���Ã½�@Ï�/¡u�Ã½�û�

;ð/Hì 16o�Ã½��Ý�u�/�y3

z;º�§ûP�/��H� 1990Ð1997ª/

À¾.9:Å/�Ã½
��é�êbOwD½

¾/� 1996ªÌÍ���Ã½�»�;*u�

�u�Ã½º�ub_�à
 (18.5 tons, 450 

Hp)/�¸�}¤Ýã()�Ã½������

�
��é� 0"�µ
úÑ\¯/5��S

r³m6ª¶m
��y/1E��Ë
�¥


�K630"
���/Ù]{�6`
/H�

��§û 0"�µDÏ���[vºI=A�

`m¯�¨
º|/6)�PM[ð QR�º

¾
��òÎ��D 

 

mn3-�op 
 
	
�PQO�J�IX  

1990ª 11 êÜ 1991ª 8 ê/�Ã½��

�é�
êbO8­ð 1��D�ðF�/1990

Ð1991 ª�Ã½�Ü�µ»� 6.84Ð51.54%/

3y] 1991 ªïêÆ�y/1990 ª 11 êÆ�

�D½¾�q�Ü�µ�»� 43.93Ð77.90%

�/3y] 1991ª 5êÆ�y/1991ª 8êÆ

��D3O�½q�Ü�µ�I 3.49Ð46.72%/

3y] 1991ª 8êÆ�y/ïêÆ��D­�

������� ��Ã½�ø/3�Ü�µ


êbO8/7ãcË��Ï�¬�ÜïêÆ±�

y/y�µ¾×5��Ü 4êÆ/5êÆ]þ¬

�/Ü�Ï��/�Ã½�Ü�µ��Ü 20%

ð 1  1990ª 11êÜ 1991ª 8ê 16��Ã½��u
êb��é�gh (O|ÓI��é�áH�)

 ��� (¶) 

ª ê � Ã ½   
(Sergia lucens) 

½ ¾ � q
(Myctophids) 

3  °    
(Others) î   � 

1990 Nov. 5.62 62.25 14.34 82.21 
  (6.84) (75.72) (17.44)  
 Dec. 53.68 163.02 14.03 230.73 
  (23.72) (70.65) (6.08)  
      

1991 Jan. 109.32 97.00 7.46 213.78 
  (51.54) (45.37) (3.49)  
 Feb. 39.48 68.16 10.31 117.95 
  (33.47) (57.79) (8.74)  
 Mar. 25.59 47.65 10.12 83.36 
  (30.70) (57.16) (12.14)  
 Apr. 53.64 97.68 14.96 166.28 
  (32.26) (58.74) (9.00)  
 May 28.52 147.60 13.35 189.47 
  (15.05) (77.90) (7.05)  
 Jun. 12.98 47.03 6.96 66.97 
  (19.38) (70.22) (10.40)  
 Jul. 1.27 6.14 2.34 9.75 
  (13.04) (63.01) (23.95)  
 Aug. 0.25 1.18 1.26 2.69 

  (9.35) (43.93) (46.72)  

Total  330.35 737.71 95.13 1163.19 
  (28.40) (63.42) (8.18)  



¸��Ã½sm��
�� !"   109 

]ÅD4r/16 ���u��Ï�
î���

I 1163.19 tons/3y�Ã½ 330.35 tons/Ü

28.40%?½¾�q 737.71 tons/Ü 63.42%Dñ

»î�øÜî���
 91.82%/I���
�

���KqD 

��é�
êbO8y/ M 1991ª 1ê

6 1991ª 8êr/3ÃêÆ½¾�q�Ü�µ

�· 50%]Ô/�3' 11Ð12ê�Ï�6 5Ð6

ê�Ïh/½¾�q�µ¤y± 70%]Ô (ð

1)D1993 ª9/��¸��Ã½��()cÁ

øQR�ø (Chen et al., 1995)/|³�Ã½
Ò

ÓÒÓ��;k/�'Æu�IM�Ã½
ÒÓ

Î�/�=r³m�l/a�½¾�qé}/ 

¦ 1996Ð1997ª
��é��^��O8/�

Ã½
�µÜ 74.06%/½¾�qÜ 9.01% (ð 2)D 
 

�
�¡¢JgP£¤ 
 

�7�ß���K:��,��]r
�

��Ḑ �}¤Ýã�Ã½y*sm1���


��w�Kq­� 4Ð10��/2½¾�q/­

Ô¥U½¾� (Neoscopelus microchir)  UT

� (Benthosema pteratum)SÅ¯Æ (Priacanthus 

macracanthus)S�*� (Trichiurus japonicas)S

ü ý ½  (Pasiphaea sinensis) S j ~ ½�

(Systellaspis pellucida)Ś q63°¨©�½°D 

�Sr³m6ª¶my
��Ë
6��é

�­ð 3��D���Ë
é��ø/(�Ï�

�³m�`�� 41,128 Ë/3y]�Ã½Ü

66.18% (27,218 Ë) �ySj~½Ü 17.39% 

(7,150 Ë) ®xS§xI½¾�qÜ 13.88% 

(5,709Ë)Dr³m�� 128,408Ë/3y]�Ã

½Ü 96.75% (124,230 Ë) �yS½¾�qÜ

2.53% (3,249Ë) ®xS§xIj~½Ü 0.47% 

(616Ë)Dª¶m�� 50,092Ë/3y]�Ã½

Ü 54.48% (27,288Ë) �y/½¾�qÜ 44.38% 

(22,232 Ë) ®xS§xI´qÜ 0.65% (330

Ë)D�����é��ø/�³m]�*��

Ü
�µ��/Å¯Æx
Dr³m0]�*�

�Ü
�µ��/�Ã½x
D�ª¶m�]½

¾�q6�Ã½
�µ��D 

ð 2  1996ª 11êÜ 1997ª 5ê 16��Ã½��u
êb��é�gh (O|ÓI��é�áH�)

 ��� (¶) 

ª ê � Ã ½   
(Sergia lucens) 

½ ¾ � q
(Myctophids) 

3  °    
(Others) î   � 

1996 Nov. 18.61 1.59 4.10 24.30 
  (76.59) (6.54) (16.87)  
 Dec. 12.34 2.44 3.65 18.43 
  (66.95) (13.25) (19.80)  

1997 Jan. 13.90 1.73 3.07 18.70 
  (74.35) (9.23) (16.42)  
 Feb. 14.68 2.35 5.00 22.03 
  (66.65) (19.66) (22.69)  
 Mar. 11.62 0.55 0.93 13.10 
  (88.76) (4.17) (7.07)  
 Apr. 7.95 0.62 0.96 9.53 
  (83.37) (9.51) (10.12)  
 May 1.04 0.47 0.61 2.12 
  (49.00) (22.18) (28.82)  

Total  80.14 9.75 18.32 108.21 
  (74.06) (9.01) (16.93)  
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� 4  çèéêë> (Neoscopelus microchir)  � 5  ìí> (Benthosema pteratum) 

 

� 6  îJï (Priacanthus macracanthus)  � 7  ðñ> (Trichiurus japonicas) 

 

� 8  òó0 (Pasiphaea sinensis)  � 9  ôõ0 (Systellaspis pellucida) 

  

� 10  ö÷ø (Loliginidae)   
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����½¾�q
�µ�y/I���,

���,�Ã½
�µ%�W ��/8·��

�áR
1bº�y/¤v���
³ID­�

©½¾�qé	/�¿A��r³mm¯/�W

 Ë/�r³my
�Ã½0���é-/8é

	
½¾�q0P¿vk­/¦I�m1´µ0

x
�ûD½¾/��é�y/�Ã½�Ü�µ

��/0Æ3°�K
�µ�¨/ ¦·��Ï


�¹�/3�§
}L�%gNsmI¨DÅ

¯Æ6�*�·�³m6r³mm¯´µ®�


¾ûÅ/3PM=Í§����D 
 

q8rs 
 

�7�ß0"�µ:��ÝÔáü0"


����Ü
�µḐ �}¤Ýã�Ã½��


���0"�µ/ �*�6Å¯Æ�IÒÓ�

K�b'%0"r/�3°�K�ø (­� 11 

Aô/j~½�"�µÜ3����
 91.5%�

y/´qI 71.56%/üý½ 66.43%/�ÛK�

�� %1ÒÓÒÓ/�'Æ�ÝÔáü0"D

½¾�qÜ3����
 51.31%/�K Hq

Y¾/²��>��y&���%�/3Ã�0

"ÝyD3°¨©�½q 7.18%6�Ã½

6.46%/ �ñKq12yÒÓÒÓ/²y%0

"D�î�����ø (­� 11 Bô/0"��

Üî�����
 2.25%/3y]½¾�q
�

µ�y/± 1.17%/3°�ÃI´q 0.34%S�

Ã½ 0.33%Sj~½ 0.31%S3°¨©�½q

0.06%6üý½ 0.04%D 

���m1:]�Ã½I�� �/ ¦Ï

ÒÓp
�������IÅ��/È�ÝÔá

ü0"/ZIFÁD­����Ã½
0"6�

�¨©�½
�µ/qr�» Hiching»IFK

m¯,®��±�D3¤»I®�m¯%&F]

;y���6Úú/8 Å��,dmW �

�/¤2*��qT@
;y  (Chow et al., 

1979)D�� Chow et al. (1979) �»Im¯,®

�/= �¨Å��~Haõ/2Fv±O�¹

�
�Ké�/����»
Ò�Dî»° 

¦/]I�csm���
�K���/�]

Hiching M
�v/v�©Í�¥�p
�Ã½

�¹/y2ü\¯D4r/���
�r³m, 

ð 3  ¸��Ã½��sm�1
�³mSr³m6ª¶m�����Kq
�µ 

K    q Å¯Æ �Ã½ �*� ½¾�q üý½ ´  q j~½ 3  ° î  `

 Weight (g) 5591 3465.62 26572.87 728.41 121.40 149.32 651.93 3186.78 40467.33 

Inner Ratio 13.82 8.56 65.67 1.80 0.30 0.37 1.61 7.87 100 

Codend Number 52 27218 254 5709 579 166 7150 0 41128 

 Ratio 0.13 66.18 0.62 13.88 1.40 0.40 17.39 0 100 

 Weight (g) 0 1452.61 6004.31 69.27 9.92 10.51 7.84 15.48 7569.94 

Outer Ratio 0 19.19 79.32 0.92 0.13 0.14 0.10 0.20 100 

Codend Number 0 124230 75 3249 154 84 616 0 128408 

 Ratio 0 96.75 0.06 2.53 0.12 0.07 0.47 0 100 

 Weight (g) 0 711.52 47.04 788.57 11.04 61.07 0.85 236.10 1856.19 

Cover Ratio 0 38.33 2.53 42.48 0.60 3.29 0.45 12.32 100 

Codend Number 0 27288 64 22232 160 330 18 0 50092 

 Ratio 0 54.48 0.13 44.38 0.32 0.65 0.04 0 100 
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91.47
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j~½ ´q üý½ ½¾�q 3° �Ã½ �*� Å¯Æ
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½¾�q ´q �Ã½ j~½ 3° üý½ �*� Å¯Æ

á
H
�

B

 
� 11  !"ÜÝ0&1�S()��*´�56�Å 

A56�Å = ´µ�56��ù´µ������ 

B56�Å = ´µ�56��ù´µ��ú���� 
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�@�I 1ó1/3�v�
��Ê[ (masking 

effect) Fv�����¾×D­L�ÞG
(

��[£�/ñ³m�
�@��· 1.5 :]

Å/��Ê[Ð�/,3�µ�~ 1.5:/�³

m
��Ê[F°_%` (Chen et al., 1991 ; 

Nishikawa et al., 1994)D ¦/Iaõ�¨�Ã

½
PM/�»·m1
�`¾/�r³m
�

@�=· 1.5:]ÔD4r/0FÎç³ÍHD

� (grid)/³�½HD/]���q,��/É

;y�Ã½,��Ê�D 
 

IJtu 
 

¸��Ã½��ª&:Nsmº�¾
�

�� (bycatch) �ø/3ù'pTIrG°�/

­��Ã½ø�I%gú5»ü§/3/¹ �

Î°#$0ø����D��/4% Bycatch (3

°�½q)  =�^/8�¥ª
\¯yM�/

���K	´F��D ¦/­�\�����

()/];k�Ã½ Bycatch
E�ÒÓ/%û

I����ÐÑ
4%�ùD½¾/�m1�³

m�	���'Æ­�*�SÅ¯Æ°�©�

q/¨'Æé	»0´k~�Sr³m/0Æ�

m1 �°�qPM
¼½p��/ ¦­

King (1995) ��/�°�q�'á��PM§

_ª¾/�Fv I�±¨�Ã½MSY
��

�/�³3yq��K>���ÑD4r/�m

1���Ã½]r³mI�/¯Þm1
r³

m/3 �Ã½
 50%1E¸� (L50) '�F±

¨aõ�Z�Ã½
¯�/=2��%�()�

Ã½sm
m¯1Ep,úÑ \¯D 

¸��Ã½Ý�u�¸�}¤Ýã
��

º�y/ �Ã½½¾>��
�½Kq/�2

á�Ý© (Muraenesox bagio)S½¾�qS�*

� (Trichiurus lepturus) ° 28K�q/6��Ã

½ (Sergia talismani)S¥bñ�½ (Stylodactylus 

multidentatus) S 
 ! 
 ó ½  (Heterocarpus 

sibagae) ° 13 K½q/` 41 K (Chen et al., 

1998)D����Ã½sm�u�io�Ã½�

¹��º�¾/ ½qr/0���q 44K/

´q 6K (Nakamura, 1987)/3��¾×0 ¸

��Ã½Ý�u
§ûqKDNakamura (1987) 

¨�6��io�y/]�Ã½Im�^�
�

q2 22KS´q 3K?35ð`3y,½¾�

q/4Ë­4FúY 4Ð5Ë�Ã½/1981ª�

ð½¾�q2 62�Ë/�%ªy/�úY
�

Ã½PM�Æ±F7
ö����·¸�}¤

Ýã½¾�qyÜ���
¨©½¾� 

(Benthosema pterotum)/3�y5P>��2ò

Ù�Ã½,gh/�]�Ã½ ½¾�q
��

é�>�P� (ð 1S2)/c�ñ»012cç


]WEE:D���
\¯�[6�\¯�£

ñ»
�WE:/F�¸�}¤Ýã
½¾�q

K02�Ù�Ã½
FvD½¾/�¯Þ·¸�

}¤Ýã
^�úÑy���
¼q�q 

(Polynemus spp.) (Shung et al., 1993�SÆ§ÅC

� (Nemipterus bathyius) (Wu, 1994) °/3�y

0�2�Ã½|RDFR�Ã½IÝyv¥�q

PM
��Ù�AMD 

4r/���Ã½�ª��òÙ�öq6½

�Ï��
'þq (Omori, 1969)DLin et al. 

(1993, 1994) ·¸�}¤Ýãº|^�w
\

¯y�-/̧ �}¤Ýã
��6x�^�wH

bIÝ�6;hÜ��ñßx�Ï/�öqÕ{

K

�� 11êÜ�ª 2ê�y/8] 12ê�

yDFR¸�}¤Ýã
�öqS½¾�q �

Ã½Û»K	½¾�^D 

�ªA��Ï:�%:j/|³½¾�q�

	ûOÒÓÒÓ/�'Æu�iÜ=ª¶m�

l/a�k~r³m
�½qé}D­¦%A/

 �Ã½
aõ,�23�+
Ê[/�©Ü

63.42%���µ
½¾�qé	/'��v�

�¹^_%UÞ
"�þ[/iÓ£�%�()
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BCDPA­vk~�Â�¥¦
ÙpúÑ�

º/5=�£�[;Í¥Kq��QR�ø

(multispecies model) ��H�/ ��öëß�

�^_`ï
M�6QR/=27�
%P6�

�D 

î»°I =�»
À{/�¸��Ã½�

�
\¯~×yHIÛß��/1990Ð1992 ª


\¯�ÊI()�Ã½��
�1�µ6�

¹Ow
BC/��a-I­�±�Q��Cm

1�@/];y��Ê�
¯�/6���Ã½

�¹
�û �¹¾¿°º|P�D1993 ªl

m����UÞQR'@/Æ��,ª���»


À{ �ÒOw
(û/()����B'/

];y�Ã½
ÒÓÒÓ/5Ib3��'@D

 ¦/�ø¸�}¤Ýã�Ã½��PMÌÍ 

3�[450FHIÛß��/1992 ª]ÞI

��©��/1993Ð1997 ªI��UÞQR©

��/1997 ªþIPMQR©��D�þIo

�¸��Ã½�»
��Ò�R
/ =�

1990Ð1997 ªÏ�
\¯�[ (Chen et. al., 

1998 ; Chen et al., 1999)/ºI()���PMQ

R
òÎr/�þyÀ|w��V�Ï¾
¶�

 ���w�,C'D½¾/Iâ(PMQR�

ø
�º/¤=�j�S�S��,w�/��

=ª�]`�û¸� PM�
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úÑḐ ���

�����dàª��\¯�º;</1-86D 

20. 2#mS���Sù;ºS��ùS!�	S

���Sùê�SKL� (1993)  ¸�}¤

Ýã�¹¾¿6^�^�w
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���Hq�½qS¸qS�q�+pq/3ß
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ÀqbKq
­ð 1��D 
 

ð 1  ÛÝö���
ÀqbKq
 

Ý  ö ½  q ¸  q �  q +pq 

area A 15 18 103 6 

area B 14 16 70 5 

area C 16 16 78 8 
 

·ÀÝö�j��þ/£¨Õ{��K
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�) ­ð
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ð 2  ÛÝöÀqbÕ{K
 CPUE (4mx4¨¾
����È
�) 

Area A Area B Area C 
�                 � y      � 

�� (g) 
� �� (g) 
� �� (g) 
� 

½q    

Parapenaeopsis cornuta ?­Æ ½ 2406.2 309.02 9.2 2.72  348.9  52.22 

Parapenaeopsis hardwickii �?Æ ½ 1053.9 209.04 93.3 17.78  5.7  1.15 

Metapenaeus ensis ¿?U ½ 214.7 20.46 874.5 85.50  379.9  35.09 

Metapenaeopsis barbata ý³ ½ 654.5 85.97 3327.2 435.43  739.2  188.91 

Trachypenaeus curvirostris Ç?�� ½ 290.8 59.80 625.0 153.80  425.9  78.84 

Parapenaeopsis cultrirostris ÐMÆ ½ 144.2 38.77 33.7 8.53  0.8  0.01 

Penaeus japonicus �� ½ 140.8 9.31 99.4 5.15  57.4  2.52 

Penaeus monodon Ï ½ 30.0 1.28 1.2 0.05  125.4  2.89 

Penaeus penicillatus ¥H ½ 84.5 3.77 4.2 0.46  32.7  1.62 

Solenocera choprai oÈQÖ½ 3.5 0.95 458.3 62.72  114.6  10.88 

¸q    

Portunus sanguinolentus ÅTÀ�¸ 904.7 21.20 35.5 0.80  1513.5  47.96 

Portunus pelagcus �ÝÀ�¸ 375.4 3.77 30.0 0.32  180.3  1.48 

Charybdis feriatas Ô�É 267.5 3.68 54.7 0.79  992.9  10.34 

Oratosquilla interrupta ·È�½C 229.8 32.97 796.6 83.61  67.3  15.11 

Doclea japonica ��âÑ¸ 9.4 0.17 8.7 0.52  138.2  4.00 

Calappa lophos ÒÓ�+¸ 188.2 7.87 95.0 4.62  227.0  7.65 

Calappa philargius ÒÓe+¸ 36.8 1.54 18.3 0.92  165.1  11.05 

Charybdis affinis �W¸ 144.0 35.82 204.1 54.55  61.6  13.28 

Portunus argentatus Õ¡À�¸ 112.0 27.89 275.2 74.55  136.3  24.73 

Charybdis natator ²ÉÉ 9.3 1.86 187.0 47.95  85.0  6.34 

�q    

Cynoglossus gracilis ®¸Òõ 464.4 20.34 1074.4 28.44  149.5  9.06 

Pseudorhombus arsius �bÔw 143.1 13.05 235.5 9.10  59.3  5.83 

Pseudorhombu pentophthalmus Þ÷Ôw 113.1 3.79 5.2 0.52  2.4  0.40 

Argyrosomus argentatus ���� 87.0 3.20 30.0 1.74  4.9  0.06 

Sillago sihama P� 76.1 3.34 0.0 0.00  114.4  6.70 

Upeneus benspsi ìC� 5.6 0.50 160.9 10.76  14.7  1.62 

Platycephalus indicus Ì*�Ë 314.8 6.86 13.1 0.56  328.1  21.88 

Trachinocephalus myops Ô©§�ÊË 257.7 11.43 44.4 0.92  53.3  1.92 

Gymnothorax reticularis Ô��ä¨ê 6.3 0.08 206.3 1.65  5.7  0.06 

Apogon fasciatys JfFì� 69.3 11.63 181.8 19.34  86.8  10.83 

Secutor ruconius R�� 14.3 1.58 7.6 0.88  149.9  26.43 

Leiognathus nuchalis S*� 31.9 3.03 34.9 5.04  269.4  63.03 

Callionymus planus ÕC� 52.2 12.46 182.9 17.14  39.4  5.01 

Parapercis kamoharai Ö¹MÓ¥7 2.4 0.34 21.4 1.86  83.9  5.71 

+pq    

Octopus variabilis �Ê 44.8 0.79 336.4 3.69  159.5  1.72 

Loligo chinensis ¸�ÍQ 65.7 3.58 23.9 1.00  3.7  0.13 

Sepia esculenta ñª« 54.0 3.48 104.7 2.49  506.4  27.20 

Euprymna morsei  ª« 12.9 1.14 3.6 0.46  26.3  1.29 
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'´�ø½smA�6
�$D̄ Þ]�1±l

��!"��
!µ2  (1)³mm¯1Ep 

(�S"/1987?"°/1988)?(2)�½HDm (�

°/1988?2/1996)?(3)TED ß2 ("/1998)?

(4)´Gm½sm° (�/2002)D¶ ����

ø/y]m¯�¨
1E�AC'R·m�
�

��I�(/F�,!µD 

IBC��1 ���
m¯1EºÍ/� 

ð 3  ÛÝöÀqbÔ/ !"��
 CPUE (4mx4¨¾
����È
�) Üî¸áH� 

 Ô      �      �      � 

 ½  q ¸  q �  q  + p q 

 

�� 

(%) 


� 

(%) 

�� 

(%) 


� 

(%) 

�� 

(%) 


� 

(%) 
 
�� 

(%) 


� 

(%) 

Area A 43.2 43.8 11.1 0.9 11.0 2.0  2.8 1.1 

Area B 50.9 48.3 6.3 3.5 15.3 2.7  4.0 0.8 

Area C 16.3 19.5 16.0 2.0 3.1 0.7  11.8 3.9 
 

 !      "      �      � 

 ½  q  ¸  q �  q + p q 3°^�  ¹  º

 

�� 

(%) 


� 

(%)  

��

(%)


�

(%)

��

(%)


�

(%)

��

(%)


�

(%)

�� 

(g) 
 
 

�� 

(g) 

Area A 8.5 26.7  8.5 12.0 13.6 12.2 1.3 1.2 66.8  28,900

Area B 7.7 17.6  10.1 17.7 17.9 11.7 0.4 0.4 130.8   

Area C 8.0 30.4  24.6 20.0 18.4 21.5 1.7 2.0 74.3  35,300
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ð 4  ¸�}¤Ýã´�ø½sm��ÀqbÕ{K
!"�� (1999Ð2000ª) 

Ô � � � ! " � � 
�                  � y    � �� 

êÆ 
��y�
êÆ 

�� 
êÆ 

��y� 
êÆ 

!"� (%)

½q       
Parapenaeopsis cornuta ?­Æ ½ ë ª 3 ë ª 1 7.0 

Parapenaeopsis hardwickii �?Æ ½ 12Ð8 2 ë ª 12 21.1 
Metapenaeopsis barbata ý³ ½ 11Ð8 2 ë ª 2 1.7 
Trachypenaeus curvirostris Ç?�� ½ H Ú 10 ë ª 8 21.0 
Metapenaeus ensis ¿?U ½ 4Ð10 5 4Ð12 10 1.5 
Penaeus japonicus �� ½ 1Ð8 5 4Ð8 8 3.4 
Penaeus penicillatus ¥H ½ H Ú 8 1 1 1.6 
Parapenaeopsis cultrirostris ÐMÆ ½ 12Ð4 2 ë ª 2 83.0 
Metapenaeus joyneri "MU ½ 5 5 4Ð11 11 83.8 

¸q       
Portunus sanguinolentus ÅTÀ�¸ ë ª 12 ë ª 5 20.6 

Portunus pelagcus �ÝÀ�¸ H Ú 10 4Ð1 5 6.7 
Oratosquilla interrupta ·È�½C H Ú 10 ë ª 5 70.4 
Calappa lophos ÒÓ�+¸ H Ú 8 ë ª 7 94.5 
Charybdis affinis �W¸ 2 2 ë ª 7 99.7 
Portunus argentatus Õ¡À�¸ 2 2 ë ª 7 99.7 
�q       

Cynoglossus gracilis ®¸Òõ 2Ð11 4 ë ª 7 31.6 
Platycephalus indicus Ì*�Ë 9Ð2 10 ë ª 5 49.8 
Pseudorhombus pentophthalmus Þ÷Ôw H Ú 1 H Ú 12 12.9 
Sillago sihama P� H Ú 3 ë ª 7 13.4 
Pseudorhombus arsius �bÔw H Ú 6 ë ª 6 56.9 
Argyrosomus argentatus ���� H Ú 12 H Ú 12 54.3 
Dasyatis bennetti ÆØÓ 1 1 H Ú 10 20.0 
Pennahia pawak Ô¥�C� 4Ð5 4 H Ú 11 45.3 
Platyrhina sinensis yrÆÊã 9 9 10Ð3 10 71.6 
Polydactylus sextarius di¼q H Ú 1 9Ð3 2 72.2 
Saurida undosquamis �9� H Ú 5 ë ª 3 98.2 
Upeneus benspsi ìC� 7 7 H Ú 5 90.7 
Callionymus planus ÕC� 3 3 ë ª 11 99.4 

Apistus carinatus ý� 7 7 H Ú 8 92.2 
Trachinocephalus myops Ô©§Ê�Ë 0 0 ë ª 6 100.0 
Apogon fasciatys JfFì� 0 0 ë ª 12 100.0 

Solea ovata Võ 0 0 ë ª 5 100.0 
Leiognathus nuchalis S*� 0 0 H Ú 11 100.0 
Secutor.ruconius R�� 0 0 ë ª 9 100.0 
Istiblennius periophthalmus s÷Ûx 0 0 3Ð12 11 100.0 

Ophichthus apicalis ¢Ü© 0 0 H Ú 7 100.0 
Cryptocentrus filifer i¥Ü¥ 0 0 H Ú 12 100.0 
Zebrias quagga ö�õ 0 0 H Ú 3 100.0 
+pq       
Loligo chinensis ¸�ÍQ ë ª 5 ë ª 10 8.3 
Octopus variabilis �Ê H Ú 5 H Ú 9 52.1 

Sepia esculenta ñª« H Ú 1 ë ª 5 72.8 
Euprymna morsei  ª« H Ú 9 ë ª 6 97.1 
Babylonia areolata �� H Ú 5 - - 0.0 
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ð 5  ´�ø½sm!"���k�Ýy
­k� 

�               � y      � 
­k�(%)

�                � y      � 
­k�

(%) 

½q U� 56.3 �q U� 8.4 

Penaeus japonicus �� ½ 94.1 Scolopsis vosmeri �S³ËÝ 100 

Penaeus penicillatus ¥H ½ 90.9 Ophichthus apicalis ¢Ü© 90.6 

Parapenaeopsis cornuta ?­Æ ½ 65.2 Congrina retrotincta ÈT¥í© 60 

Metapenaeopsis barbata ý³ ½ 57.5 Conger myriaster xTí© 50 

Metapenaeus ensis ¿?U ½ 56.6 Arius maculates ÔÝ¿ 45.5 

Trachypenaeus curvirostris Ç?�� ½ 44.2 Antennarius commersonii �Mî� 25 

Parapenaeopsis cultrirostris í�Æ ½ 38.2 Lagocephalus gloveri �MÙ+Ú 25 

Penaeus semisulcatus Ô« ½ 37.5 Dactyloptena orientalis 
!ÞÝy 20 

Parapenaeopsis hardwickii �?Æ ½ 27.8 Parapercis sexfasciata dÌÔtÂ 14.5 

Solenocera choprai oÈQÖ½ 0 Alutera monoceros �?��ÜÚ 14.3 

Oratosquilla interrupta ·È�½C 0 Yongeichthys nebulosus ���Ó 13.3 

Metapenaeus joyneri "MU ½ 0 Apistus carinatus �ÔFì� 12.5 

   Trachurus japonicus ñ� 10 

¸q U� 62.0 Solea ovata Võ 9.5 

Doclea japonica ��âÏ¸ 100 Andamia tetradactylus J�ªEx 9.4 

Randallia eburnea ØÙ¸ 93.5 Siganus canaliculatus �¥��� 8.5 

Calappa lophos ÒÓ�+¸ 85.7 Callionymus planus ÕC� 7.2 

Charybdis feriatas Ô�É 84.9 Liachirus melanospilus ÈÔ�8õP 6.4 

Portunus sanguinolentus ÅTÀ�¸ 68.0 Cynoglossus gracilis ®¸Òõ 5.7 

Portunus argentatus Õ¡À�¸ 64.6 Pseudorhombus arsiu �bÔw 5.5 

Charybdis affinis �W¸ 64.6 Cryptocentrus filifer i¥Ü¥ 5.5 

Oratosquilla interrupta ·È�½C 35.0 Saurida undosquamis �9� 4.6 

   Dasyatis bennetti ÆØÓ 4.3 

+pq U� 34.8 Argyrosomus argentatus ���� 4.0 

Octopus variabilis �Ê 61.5 Platycephalu sindicus yrÆÊã 3.9 

Euprymna morsei  ª« 22.2 Sillago sihama P� 3.0 

Loligo chinensis ¸�ÍQ 18.8 Trachinocephalus myops Ô©§�ÊË 1.4 

Sepia esculenta ñª« 13.8 Upeneus benspsi ìC� 0.9 

   Leiognathus nuchalis S*� 0 

   Antennarius striatus ��î� 0 

   Apogon fasciatys JfFì� 0 

   Trypauchen vagina ³¥ 0 

   Zebrias quagga ö�õ 0 

   Secutor ruconius R�� 0 

   Therapon jarbua §¼O� 0 

   Engyprosopon grandisquama�8Ô�z 0 

   Fistularia petimba ¼Ö� 0 

   Trichiurus lepturus �*� 0 

   Crossorhombus kobensis y�Þw 0 

   Cynoglossus puncticeps Ô+Òõ 0 

   Plotosus lineatus ©¿ 0 

   Embolichthys mitsukurii ¸�ßà� 0 

   Scatophgus argus Àá� 0 

   Dactyloptena orientalis 
!ÞÝy 0 

   Pegasus volitans °Ýâ 0 
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r�2Esm��
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smm¯1Ep��/�° (1988) 
�½H

D��6"° (1996/1997) �Í�@øö�§

m
HD��°/�� TED 
HD!ø6u

v2�%½D ¦/I¯ã� (TED) ß2
H

Duv/5k�3 ½smº���Ê�2´�

�/�(��uäø TED ß2�` (� 1)/5
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<m TED �`P�/���±

I 10 cm (Mitchell et al., 1995)/rì'� 0.64 cm

,íjÀu�/r"� 297 cm,î�×/y 103 

cm/" 84 cmDíjÀ����áù 0.64 cm/

y¥��· 84 cmá*Åº 145@Çs�`­�

1-A��D 

TED
ß�ó=TED] 50@ (Mitchell et al., 

1995) Çv@�E·¯� 3.8 cm/� 60¯/"

� 140 ¯,�A§myDTED 
Å�>�áÞ

!/$l� 15¯S" 44¯,è�]
Ï�� 

�
w�é-Dé-�r�2� 35 ¯S" 50

¯
ª¶må%Û/2­­wí
uvD�·
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�skä 
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èõ­� 1-B��DIã�hié-�

»q
KqS6
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Í
m1ICï,0³´smèvD´��I
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D� ½q
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é	� (%) =  
 

ò = ³m,����ÈË
 

ñ = é	m,����ÈË
 
 

À�K·³m é	m,'o/'�12c

ç,m
/�\¯] tkÄºk�D 
 

QR 
 

��é�ó�(�> 1998ª 3ê9·¸�

}¤'�P�³Ýö���M 13 �x/` 33

mx,s�(�D���[���F,Ä-»`

2 38K/3y½q` 6KS�q` 19KS3°

q`2 13KD�K
��S*�6¸�,`�

!µ ��6À�K
¸�H�Ãs­ð 1 �

�D 

�Ýö
���� �I½q/]�þ½

(Metapenaeopsis barbata) I��,�� �D

Ü��q�]Ô©� (Leiognathus brevirostris) 

I-�x��¥,�KD3°�K­P� 

(Sillago sihama)SÔ��ä¨ê (Gymnothorax 

reticularis)S�*� (Trichiurus haumela)S÷b

Õ�  (Pseudorhombus oligodon)SÔøùN� 

(Cynoglossus robustus)S§¼O�  (Therapon 

jarbua) °�I-�x@�y
�KD 

�þ½
��¸�ÃsI 39Ð95 mmSÔ©

�
��¸�ÃsI 49Ð97 mmSP�
��¸

�ÃsI 118Ð281 mmSÔ��ä¨ê
��¸

�ÃsI 303Ð485 mmS�*�
��¸�Ãs

I 585Ð881 mmS÷bÕ�
��¸�ÃsI

67Ð231 mmSÔøùN�
��¸�ÃsI 46

Ð124 mmS§¼O�
��¸�ÃsI 112Ð

173 mmI-�x@�y
�KD 

	
TED­®�P¯!°± 

·�P�³Ýö() 33mx
s�(��

�� 1,788 kgD´ß2 TED�2ß2 TED
³

m���
U�ÓHbI 27.25 kg6 26.96 kgD

O

HbI 14.876 15.30D]Pß2 TED¾

,���µc�An/3y½qÜ 26%S�q

Ü 19%S+pqÜ 2%S¸qÜ 9%]6¹º�

�Ü 44%/­� 4-A��D�·ß2 TEDþ


���µc�An/3y½qÜ 27%S�qÜ

19%S+pqÜ 2%S¸qÜ 10%D¹º��H 

� 3  0:&1m��C� 
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ð úFF½´sm(�����KKq6¸�H�ÃsF

No. Chinese name Local name Scientific name Length (mm) 

01 �� �C� Argyrosomus argentatus (Houttuyn) T.L.  59-181 

02 P�{ PûX Sillago sihama (Forsskal) T.L.  118-281 

03 UC�{ ë� Neobythites sivicola (Jordan & Snyder) T.L.  87-159 

04 Âé Âé Coelorhynchus anatirostris (Jordan & Gilbert) T.L.  128-162 

05 �ê /QX© Strophidon sathete (Hamilton) T.L.  220-255 

06 ÆØÓ ÓX� Dasyatis bennetti (Muller) T.L.  860-1233 

07 âÝ© Ó©SÝ© Muraenesox cinereus (Forsskal) T.L.  860-1200 

08 Ô©� ÀáX Leiognathus brevirostris (Cuvier & 
Valenciennes) 

F.L.   49-97 

09 �*� �* Trichiurus haumela (Forsskal) T.L.  585-881 

10 §¼O� §¼X Therapon jarbua (Forsskal) T.L.  112-173 

11 ü±Ý¼ Ý¼ Hippocampus kuda (Bleeker) T.L.  135-169 

12 hýý{ þ�� Pterois lunulata (Temminck & Schlegel) T.L.  108-138 

13 a©Ýh Ýh Micrognathus brevirostris (Ruppell) T.L.  86-135 

14 ÷bÕ� Õ� Pseudorhombus oligodon (Bleeker) T.L.  67-231 

15  ²�Ë� �Ë Rogadius asper (Cuvier) T.L.  104-203 

16 ÔøùN� �Ò Cynoglossus robustus (Gunther) T.L.  46-124 

17 Ô©�§ÊË ÊË Trachinocephalus myops (Bloch & Schneider) T.L.  81-229 

18 Ô��ä¨ê ÝÜ Gymnothorax reticularis (Bloch) T.L.  303-485 

19 ¨��Fì� �+8X Apogon endekataenia (Bleeker) T.L.   56-103 

20 �þ½ Ü½S|Ð½ Metapenaeopsis barbata (Haan) B.L.   39-95 

21 P½ P½ Metapenaeus ensis (Dehaan) B.L.   31-69 

22 Ï ½ y½ Penaeus monodon (Fabricius) B.L.   63-127 

23 ÅË½ Å½ Penaeus penicillatus (Alcock) B.L.   53-125 

24 ÔÕ½ eÕ½ Penaeus japonicus (Bate) B.L.   61-138 

25 j±�³½ ¨½ Metapenaeopsis provocatoria longiroitris 
(Crosnier) 

B.L.   38-59 

26 ½C ½C+S½C� Ibacus ciliatus (Von Siebold) B.L.   30-76 

27 ª« §ÌS¯« Platysepia esulenta (Hoyle) M.L.  68-102 

28 �� Á® Octopus vulgaris (Cuvier) M.L.  43-61 

29 ¨� ÍQ Loligo chinensis (Gary) M.L.  153-215 

30 �� Q� Babylonia formosana (Sowerby) T.L.   52-86 

31 })/ })Ò Soletllina diphos (Linnaeus) T.L.   43-62 

32 �ÔÉ §/XS|Ð� Charybdis (Charbdis) feriatus (Linnaeus) C.W.  46-133 

33 >�É ¨¸SÁÉ Charybdis (Charybdis) miles (Hann) C.W.  43-74 

34 �×�¸  Philyra pisum C.W.  42-98 

35 ÅTÀ�¸ ÛÊX Portunus sanguinolentus (Herbst) C.W.  46-105 

36 ÒÓ�+¸ �+¸ Calappa philargius (Linnaeus) C.W.  52-117 

37 ÅÊAã¸ P¸S�P¸ Matuta lunaris (Forskal) C.W.  31-63 

38 ��E�¸ G+¸SE�¸ Paradorippe granulata (Haan) C.W.  18-31 

*Measure : T.L. : total length       F.L. : fork length     M.L. : mantle length 
C.W. : carapace length   B.L. : body length 
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ð 1  ¸�
�?�H�ÏÛ*em���K
 CPUE 

no y  7  � �                     � *    � CPUE (Kg /å) +Q

1 �TÝ� Kyphosus lembus �H 0.315 U

2 FìÝ� Kyphosus cinerascens l� �H 0.257 U

3 Àª« Sepia esculenta §Ì 0.140 V

4 éW� Siganus fuscescens �� 0.137 V

5 aË� Prionurus scalprus ÈW@ 0.114 X

6 íÔ+¤� Anampses caeruleopunctatus íY 0.113 V

7 ÁÊ� Sebastes marmoratus ÁÊ� 0.061 V

8 ñÊ Octopus vulgaris �� 0.058 V

9 ��Z½ Chanos chanos ½C+ 0.054 V

10 9�� Girella puncatata ÈH 0.046 V

11 ÆÊÁÂ Plectorhinchus flavomaculatus ÆÊÁÂ 0.027 V

12 ¿8ÍQ Lologo edulis  +[ 0.026 V

13 i� Alectis cilliaris Õ¨ 0.023 V

14 h½ Panulirus sp. h½ 0.023 V

15 Å¯�÷� Priacanthus boops Å¯Æ 0.019 V

16 ÔeÔ�ÜÚ Cantherhines fronticinctus \Ð� 0.019 X

17 yrÆÊã Platyhina sinensis {� 0.017 V

18 �ª« Suurida tumbil �i 0.016 V

19 ¡@ÝV� Parupeneus indicus ìC 0.014 V

20  *]^� Chacetodon auripes ^� 0.014 X

21 eË� Acanthurus dussumieri kº 0.012 X

22 §Ë� Coryphaena hippurus ¯+í 0.011 V

23 Æ*9�� Girella meziha �ªX 0.011 V

24 �Tô� Lutjanus stellatus Å� 0.010 V

25 Å8� Seriola dumerili Å8 0.008 V

26 789� Suurida tnmbil ÊË 0.007 V

27 ���_� Abudefduf sp. P� 0.007 V

28 �¥°� Cypselurus unicolor °� 0.006 X

29 Õ� Paralichthys sp. �¯� 0.005 V

30 È*Ü8� Sargocentron rubrum ³ ` 0.005 X 

31 û¡� Rhombochirus osteochir ¡� 0.004 X

32 ÛfO� Parapristipoma trilineatum OX� 0.004 V

33 ��to+� Pseudolabrus japonicus  ÅaX 0.002 V

34 á Mugil cephalus ª� 0.002 V

35 ÅËÀ÷� Centroberyx rubricaudus  ÀÐí 0.001 V

U�� ����   Vx� ����   X�ÒÓ���   X0"��� 
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�
çè�ÔJ�PO� 

Å8�Ï���M 23K���/3y'þ

q6+pqÀ%K/3O 21 KI�q (ð 3)D

��Å8��¹D���/�]��,�K�

�D�· 23K
y/20KIÒÓp���/&

2 3ßKI´ÌÍÒÓ
0"���D MÔ�

ð 2  ¸�
�?�H�ÏÛ*em����
�µ 

�        K îË
 ��Ë
 ���µ (%) 

�TÝ� 015 1 006.7 

FìÝ� 109 2 0 

ÁÊ� 016 2 012.5 

aË� 030 7 23.3 

ð 3  ¸�
�?Å8��ÏÛ*em���K
 CPUE 

no y   7   � �                � *    � CPUE (Kg /å) +Q 

1 Å8� Seriola dumerili Å8 1.204  UF

2 �?��ÜÚ Alutera monoceros �±X 1.020  VF

3 Àª« Sepia esculenta §Ì 0.784  VF

4 ¨8� Seriolina nigrofasciata Â8 0.163  VF

5 ÛfO� Parapristipoma trilineatum OX� 0.145  VF

6 bë Sarda orientalis bXÓ 0.136  VF

7 ��cT� Lchthyoscopus lebeck cT� 0.109  VF

8 789� Suurida tnmbil ÊË 0.106  VF

9 i� Alectis cilliaris Õ¨ 0.063  VF

10 ÝB Rachycentron canadum ÝB 0.080  VF

11 Õ� Paralichthys sp. �¯� 0.045  VF

12 ëMeÔ�ÜÚ Cantherhines dumerili \Ð� 0.045  XF

13 Þi¼q� Polydactylus plebeius �X� 0.041  VF

14 éW� Siganus fuscescens �� 0.040  VF

15 �M�+Ú Lagocephalus gloveri íoÇ 0.032  X 

16 Å¥�� Decapterus russelli fË 0.022  XF

17 yrÆÊã Platyhina sinensis �� 0.020  VF

18 Æ5� Spraus sarpa Ý+ 0.015  VF

19 ÔÁ� Oplegnathus punctatus Ýd� 0.013  VF

20 h½ Panulirus sp. h½ 0.010  VF

21 È*Ü8� Sargocentron rubrum ³ ` 0.009  X 

22 �ô� Lutjanus lutjanus ³îX 0.005  VF

23 I¬� Scorpaena neglecta ý� 0.002  X 

U�� ����   Vx� ����   X�ÒÓ���   X0"��� 
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3K%vÙÍ
�]r/ÒÓp�Ky��2�

?��ÜÚ6Ûf�� 2 ßKq2��>�� 

(ð 4)DÛf����Ë
Üb'ÛfO�Ë



 46.2%/�µ7yDî��Ë
ÜîË

�

µI 13.0%D�3ÌÍ@ C/TÓ%����È�

Ë
�I 0.97? �H�Ï
�[WK/�y�

90%?¦ Stergiou et al. (1996) · EvvoikosÝ

�
\¯�[qKDW��Ë�m
 C/T ÓI

0.5 (Stergiou et al., 1996) �sm�'� 0.5 

(Stergiou et al., 1998 ; Lambrakis et al., 1999)/3

ÌÍ��W,yD 
 
ð 4  ¸�
�?Å8em����
�µ 

�    K îË
 ��Ë
 
���µ 

(%) 

�?��

ÜÚ 
039 03 007.7 

ÛfO� 026 12  46.2 

 
 

ST�
 

Nem%g>»I'��¥
�1D�'L

� Alverson °  (1994) 
;</�ß��� 

(Bycatch) '�Ï ��K�>��,�� 

(Incidental catch)/È T¨ÒÓ�ÈµÁÔ¶¬

�n°< �RdÈ0",��  (Discarded 

catch)D�¦ÄPAn/¸�
�?
Û*Ne

m��
Kq�¥/�½j��ÄP
����

�7¨D¦����Iu,FA�/���T@

j/§�Ô�ªAPM��/����/�2^

T
��¢>�HÌÍ
<²DW�Ë/��O

,¥�p����Õp,m
/�ëª�FÒ

�D���3yÊ�6�u
~¥/ ���P

M
äwFû��D¦r/
�?
em�¥·

�ÁöE�º�/�Z�Iª¶·�Áð+/%

�t��Á
Ï�Ê[/5³�ª�>�I�v

�PM
L5D ¦��Û*em
#$%·�

�/�·~�6¼½¾¿D­�2ÊË����

�w/È��B'º��)/­�¶�ÏÈaõ

ö/=',-
ÃD 
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,%r��S]6ÏµSP;<SP§ÂÃ�@

­w°#$Df�ÀËö��k·¦�#$DU

I =����Ò��+(,.�/·r/Sö

ãSxöãSr¯S]6Ë!*xÔ/%½,�

6!µ%%>\t-A
�Ø³ÍD�Qñ��

u2Ê�6��#$2�Àr+~öãjº�

�1¸���)/�r/å��k~
ÂÃ,�

F3*ù8S]6¥¦vã��a® QR,%

gµÁP-D¦r/Àr���ÄËRS^�S

]6^_°%½¾û/=r/Ô2E��a® 

QR,%gµÁP-½8Ir�1¸�)/5�

¦tÄr���a® QR��'dH��,

-¾D 

�7��¯,:»er/��QRµÂU

�[z{D2Er/��a® QR
µÂFG

Hñ�qó12µÁù'��w»/]6cQ,

�%1µÁ��w»DÒ»e�ß��,r/�

�QRµÂþ/�7=ñ_vãÔ�µÂ
��

Gû �[D�7�þ=�YÞò r/��Q

RPA�[
WE7$/É
2�&\¯r/�

�QR»�%�êÎÈòÎD 

·��»e�ß��r/��QRµÂ


Þ/·G
Ô2¿�Övã�ß|fµ~(hard law) 

 |,µ~(soft law) ,öbD 
 

��P�6��P�Z���
 

�ß,|fµ~:�j�ã��pÚÌP-

þ�
I3ÄS��SÈ��/81µÁ��w


7QD%g�ø/¦qµÁ7Q¿AÒ~pP

r¯,��/]6Àr�µçE
�f!£^Ê

�I12��w,µÁ7.Dk�¦q3ÄS�

�SÈ��2ã7ÂÄ�2¥�ßr¯�f/5

ýí�fÈ�pQþz^ÊD%&qr�Iq%

r/��
g�r/îßr¯�§¦���ôÂ

Ä-ò
��D3°,g�rF��¦��2E

���6
ÂÄ/=�7í�Y­r/µh 

(International Court of Justice) Èr/ÝVµh 

(International Tribunal for the Law of the Sea) O

�6D1946 ª�k~,r/QR�a���S

1982ª�k~,ijrÝVµ��S]6 1992

ª�k~,ijr^�¥jp���jºO�

\è��¢'12µÁ��w|fµ~,µ�D 

W ,/�ß,|�µ~�j�%1µÁ�

�w,r/7Q/k�Øp%��·×�yÈø

>ü§,<�pÂÄDÀrF�cQ!øü§È

�Í�k~
<�ÂÄ/�5´ù'~k,P

-D%g�ø/¦q|�µ~'-��|÷ø~ 
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(declarations)S|i�~(charters)SÈ|�IÂ�~ 

(codes of conduct) �D1949ª,f�GÚ÷øS

1972ª�£@�.,Gq¾¿÷øS1992ª,

â�÷øS]6 1995ª,`a'���IÂ�

¢'%1µÁ��w|,µ~,µ�D,v¥r

¯½%ü§%ßU,µÁ<�ÈG
¾ (Y­

®j<� kß»Á5<�)/¦�<�2Fv

·�þtöO�12µÁ��w,|fµ~Â

ÄD|�µ~
�^�RÁ�r/�7Èy��/

Ò �»�SC�­l�;-D^�/|�µ~

·r/¾¿µ r/��µ¦��ã,��p

2%á��,z{D 
 

vP�������-.��)��
 

	
1982 ë�������ì (United 

Nations Convention on the Law of the 

Sea, 1982) 

·�ß�mr/��QR�U�[z{,

µÁ7Q,y/ÂÃÃs��»�~� 1982ª

�k~,ijrÝVµ��DÀra®Ïõ��

PM QR�@­w,º�P-/]6r/å�

 ÀrQR���n2QÙÚ
Ãs pú,

�¡bRÁ�¦>�
I|ÝViµ~,µÁ7

QD1982 ªijrÝVµ��ÂÄ/Àg�r


��µÂ (o¿A ¦�� ��2E


�pÂÄW½D�­v/¦��	%á%dU�

ÂÄ/4%g�r�Y@3�q,ur2P-�

�£�a®�Ý��PM,�)D	ddÛ d

dJ���b¶ Í� y@¨È�qK­


a®º-ÂÄDºIg�r
�ÝrÈ3°r¯

,r�·q%Ýã�@y@¨È�K¾2P-

��jº�)/]�a��qK­
a®/]6

£�±|�©,ÌÍ��qPM,¯�D���

�	%áedà�/g�r2%gpaõ ab

ÝV¾¿,P-D1982 ªijrÝVµ��'

· 1994ª 11ê 16�^ÊD 

�
1993ëíî���ïð��ñòóô

õö÷øùÙ (Agreement to Promote 

Compliance with International 

Conservation and Management 

Measures by Fishing Vessels on the 

High Seas) (úûüýþ1993ë���

 ùÙ�) 

1993 ª 11 êijr+�éê	 27 X�7

+~67�	 15/93
k~M|1993ª�Ý��

3Ä~D�3Ä]s1982ªijrÝVµ��t


ÂÄI�/ n2�u·�Ýº�,r¯ÂÃ

-%`�,��P-/3yNO�a3�u%u

�r/��a® QR�)
P-D¦3Ä	Þ

�	àpÂÄó|,q%�ucQ,�p¦3Ä


q%g�r/8¦r5Ï�u
u�r¾/�

g�r�2�HR��e�u2u�r/��

a® QR�)
¾-¾/=vÆk<�u
u

�rD~¦3Ä�=+~+�éê���Ý�u

º�uz,Q¡'@/É2Ê¸ë�Ý�u
º

�­wDs1993 ª�Ý��3ÄtÒ 25 ßr¯

ýíü§¦3Ä��,�ø7QÆ<^ÊD 
 

>
1995ë�� 1982ë 12� 10W��

�����ì����M²N�ô	

T
�M²N�JòóôõöùÙ� 

(Agreement for the Implementation of 

the Provisions of the United Nations 

Convention on the Law of the Sea of 10 

December 1982 relating to the 

Conservation and Management of 

Straddling Fish Stocks and Highly 

Migratory Fish Stockstúûüý 

þ1995ëM²N�� ùÙ�) 
 

��»�¨f�ÀËö
�Ý��QRu

v%ÛSPM~¶³ÍS�k·çP§ÂÃ,�

@­wS~¥,�@vwS�ut°rQ¡±Y
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°r�q]é�Q'S´Ê�1Ep�1
³

ÍS%F»
�@
�P�S]6r r��w

2Ê
jº°#$/1995ª 08ê	 6Xijr

Í��qK­ y@¨È�qK­�7k~M

s�qK­��3ÄtDk~¦3Ä
��¯,

'·��s1982 ªijrÝVµ��t2E�

�
WE�pD¦r/¦3Ä
k~�¶ 1992

ªâ�ËÏy��7�k~
s21 fg7×t

(Agenda 21) 	 17�`>!� Cò��áR,

�Ý��#$�-�6ZµDs1995ª�qK­

��3Ät�Ò 30ßr¯�fÈ�p�^ÊD 

%&s1995 ª�qK­��3Ät�ø^

Ê/g�r2P-���aÍ��qK­ y@

¨È�qK­�Ï��p/5£�±|¦PM�

©,l�ÌÍ
¯� (	Þ� a p)Dg�r2

P-��®j!ø (the precautionary approach) 

Oa®QR�l�ÌÍÍ��qK­ y@¨

È�qK­?aõÝV^�PMSabÝV¾

¿?��kßS��ÝÔ0"¹ºÈ�"�S�

�>\ûÈ0"�1��¡¢�q
S���@

Ï ��K?aõÝV¾¿
^�¥jp?��

�)áR~� �u�@vw~Â#$?]6+

~2Ê
¸ëSQ'S úÑ (monitoring, control 

and surveillance) O,�a® QR�) (	Þ

� cSfSgSl  	d�)Ds1995 ª�qK­�

�3Ät
g�r�¿A�Í��qK­ y@

¨È�qK­
a® QRáüÈ�ü+~©

,,xöãÈöã��QRéê��jº-
 

(	��)Dg�r·�Ýº�,�u2P-��

¿��)�aY@�g�r�q
�u~kx

öãÈöã��QRéê,a®�QR�)/]

6�a��u%>-2����)Êw,�I 

(	d��)D��3Ä,	àd�ÂÄ/g�r

2jº,P-/áüÈ�ü+~xöãÈöã�

�QRéê/�a~k]6��xöãÈöã2

EÍ��qK­ y@¨È�qK­
a® 

QR�) (	àd�)D 
 
A
1992 ë
Q��Ä�ì (Convention 

on Biological Diversity, 1992) ô 2000

ë � � � � 
 Q � � � Ù � 

(Cartagena Protocol on Biosafety, 

2000) 
 

1992ª 05ê�k~/5� 1993ª 2ê 29

�^Ê,s^�¥jp��t�� x2Ûó(1)

a®^�¥jp?(2)^�¥jp�H
��³

Í?(3)��U°,Hy�º PM³ÍÔ��

|
ÌÑD¦��:uE�¥T3Äpú/�ô

p���»:u%gp,��P-/����ß

bg�r6Ä­�,�����'H
�pDY

­v/¦��	Þ�Üd%�/]6	dJ��

�î6^�¥jp
ab a®/�¦���P

-,,�'2�.p,/ Iî��pØp|Ñ

FvÈ·©,¾×Å~ (as far as possible and as 

appropriate) °ÍöD0Æg�rF6Ä'�|Ñ

FvÈ·©,¾×Å~��aõ^�¥jp,�

)D¦��:uE�¥T3Äpú�' Ig�

r��F�%�34k~¦��
E.È7Ä

QD 

2000ª 1ê 29�/^�¥jp��g�r

��k~Ms�±zØ^�jb7ÄQtºI¦

��,^�7.D��¯,'aõ^�¥jp�

§ �.^��(±v2ç^�¸�v�
�

·[\D¦7ÄQ=��%ß|;Þ�¾½%×

Ã~ (an advance informed agreement procedure) 

]�ag�r;
¿�PÖ/]È·%r½%

±v2ç^�¸��¨3r¿Þ/º-��,6

ÄD¦r/¦7ÄQØp®j�ù
òÎÊ 

(reference to a precautionary approach)/]6â�

¾¿ �[÷ø
	 15<���Í,®j7

öD 
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F
1992ë�¼���X����ì (the 

1992 United Nations Framework 

Convention on Climate Change )úË

1997 ë���Ù� (the 1997 Kyoto 

Protocol) 

�Q¦àµÁ7.5%b�î6��#

$/���jºO�,�è� ÝV^�¥jp


@A/ ¦/1992 ªsijrjºO�E�

��t/]6 1997ªs�¢7ÄQt ��
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��3lJj¸
�R/«ÃbÏÈ8 ^_`
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Fv2L��D 
 

���vP������-.��

���)��
 

	
1992 ë�21 y�� �!"»à 

(Chapter 17 of Agenda 21, 1992) 

1992 ªijr¾¿ �[�7òËÏy�

�7ô·;}â�Å�{<l/�yk~s21

fg7×tD¦7×
	dU�$Ió|aõÝ

V/�2ÀÝ/NOëÍÈ�ëÍÝS��Ëö/

]6aõ�jR³Í�[32^PM~

(Protection of the Oceans, All Kinds of Seas, 

Including Enclosed and Semi-Enclosed Seas,  and 

Coastal Areas and the Protection, Rational Use and 

Development of Their Living Resources)D��Â

Ä/Àr2¿�aõ �ù§[L
ÝV�K/

8Aabï¤Ë�3°^�Ôu&:,ËöDÀ
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�[ ³Í/]6���@ ��
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1995ë#$���ô%&
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'()ö  (The Jakarta Mandate on 

Marine and Coastal Biological 

Diversity, 1995) 
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Conduct for Responsible Fisheries, 

1995) 

1992ª�k~,s��÷øt (the Cancun 

Declaration) �Å`a'���IÂ�,º|D
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Sustainable Contribution of Fisheries to 
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1.  Argentina 24 Jun 1996 

2.  Barbados 26 Oct 2000 

3.  Benin 4 Jan 1999 

4.  Canada 20 May 1994 

5.  Chile 23 Jan 2004 

6.  Cyprus 19 July 2000 

7.  Egypt 14 Aug 2001 

8.  European Community 6 Aug 1996 

9.  Georgia 7 Sep 1994 

10. Ghana 12 May 2003 

11. Japan 20 Jun 2000 

12. Madagascar 26 Oct 1994 

13. Mauritius 27 Mar 2003 
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27. United States of America 19 Dec 1995 

28. Uruguay 11 Nov 1999 
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ð 2  1995ª�qK­3Ä�fÈ�pr¯ 

(�Ü 2004ª 1ê 16�¬)

51 Sweden (19 December 2003) 
50 Spain (19 December 2003) 
49 Portugal (19 December 2003) 
48 Netherlands (19 December 2003) 
47 Luxembourg (19 December 2003) 
46 Italy (19 December 2003) 
45 Ireland (19 December 2003) 
44 Greece (19 December 2003) 
43 Germany (19 December 2003) 
42 France (19 December 2003) 
41 Finland (19 December 2003) 
40 Denmark (19 December 2003) 
39 Belgium (19 December 2003) 
38 Austria (19 December 2003) 
37 European Community (19 December 2003) 
36 India (19 August 2003) 
35 South Africa (14 August 2003) 
34 Marshall Islands (19 March 2003) 
33 Ukraine (27 February 2003) 
32 Cyprus (25 September 2002) 
31 United Kingdom on behalf of Pitcairn, Henderson, Ducie and Oeno Islands, Falkland Islands, 

South Georgia and South Sandwich Islands, Bermuda, Turks and Caicos Islands, British Indian 
Ocean Territory, British Virgin Islands and Anguilla (10 December 2001) 
United Kingdom of Great Britain and Northern Ireland (on behalf of the United Kingdom of Great 
Britain and Northern Ireland) (19 December 2003) 

30 Malta (11 November 2001) 
29 Costa Rica (18 June 2001) 
28 New Zealand (18 April 2001) 
27 Barbados (22 September 2000) 
26 Brazil (8 March 2000) 
25 Australia (23 December 1999) 
24 Uruguay (10 September 1999) 
23 Canada (3 August 1999) 
22 Monaco (9 June 1999) 
21 Papua New Guinea (4 June 1999) 
20 Cook Islands (1 April 1999) 
19 Maldives (30 December 1998) 
18 Iran (Islamic Republic of) (17 April 1998) 
17 Namibia (8 April 1998) 
16 Seychelles (20 March 1998) 
15 Russian Federation (4 August 1997) 
14 Micronesia (Federated States of) (23 May 1997) 
13 Mauritius (25 March 1997) 
12 Iceland (14 February 1997) 
11 Solomon Islands (13 February 1997) 
10 Senegal (30 January 1997) 
9 Bahamas (16 January 1997) 
8 Nauru (10 January 1997) 
7 Norway (30 December 1996) 
6 Fiji (12 December 1996) 
5 Samoa (25 October 1996) 
4 Sri Lanka (24 October 1996) 
3 United States of America (21 August 1996) 
2 Saint Lucia (9 August 1996) 
1 Tonga (31 July 1996) 
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