
�� �������	
��������

�

�������	
������� ���������� ��������� �  
! " # $ �%&'�����&()*+,��-./�012�3456789�

�:;���<=2��456789�>?2��45:;6789�

@A2��-./�B?2��-./��C2��:;��6789�%

DEAFGHI��:;6789�JK�2��456789�LM2�

�45���NO2��-./P3Q����RS2�����T

UV2HI��:;456789��-./�WA2*HI��:;45

XY6789-.��Z�����[O2��-./�N\2HI��

������6789�]^2HI����6789��-./�>_

2��-./ 
 

�� � � � � � � ��

`abcdefghiPjkl�1995mPn�7opq 6o�rstu v 10wx7y
z{|}~�[���v���2004m�hi[�����v�|} 2005mPnl 18.2w
x7� 1982mPnr��[��|���2008mPnl 14.3wx7v��F����k�
t�i��y����2005m�7o�� i 63.2wx7y�9�v 2008ml 39.5wx7
v��F}���F~F������F}[���v����~�������� l[

¡¢���£¤¥¦��1995mr�i§¨k�©ª«¬i$~�®}�¯°�±m 5m
e² iPj³i��¢�§¨kl´µ¶vl 10wx7rzi[���¢·¸¹��º»
¼¦���i½¾i��¿�F}lÀÁ¶�°Âv���ÃÄ�¦����ÅÆl§¨k

yÇ��F�·ÈÉÊ� 1995 mr�vËÌ�§¨ki�ÍÎ¢�� 3.6 wx7�1996 m
�� y Blimit�F��2010mi ABCl�¯°iPj³yÍ�F}��iÏ©yÐ�P
jÑÒÓÔ�F0.1 yÕ¾ �¯°iPj³yÖÀ¹�PjÑÒÓÔ�Fcurrent �´µ×Ø
vË�}§¨ky[���¢ÖÀFÙÙPj³y¯°��[Ú}PjkyÏ©¥Û�Pj

ÑÒÓÔ�F30%SPRyÕ¾ �Ë�Ü Blimitrzi§¨kyÝ^�Þß¢ÖÀFÙÙPj
³y�]¢��àá�âã©ªmä�2å i Fy�æ�[Îrs v[Ú}PjkyÏ©
¥Û�PjÑÒÓÔ�F20%SPRyÕ¾ �ç¦è¦vÇé�}êÈF�� 

 
 
 
 
 
 
 





�#��ëìv$¾F�%986&xlrsi�Ë� 
%986&x Ç'()�$��* 

mä+ðm+Pj«¬ ,-.o+ðP3/+�0k���6�&()p>_(17))2  
1234�����6�&()p>_(18)E)2  
ð5/ØÈ ð�����*�

12 1Sð12 mäØÈ�����6�&()p>_(18)E)2 
ð5/ØÈ ð�����* 
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¸�789¨���©ªk�¬���6ð5o  
ð	:x;9<�

)%pR=(7>F?���0å¨ CPUE�&()ð6p10o  
LM2@A?PB�"4¨��k�¬�LM2ð8pq 7o  
ðCD@A?P3 CPUEðP/EF 
&�def&zn	:x;9<��*� 0 å¨¯G«¬ð123
4���6ð5p7o  
ð	:x;9< ðHk¨I�

[O2JKLrM½ÈN?�8¨ CPUE�[O2  
OPQ%(7¿RS9¨?���9¨ CPUE�	
��  
6TU�����6�2  
ðV<W&�X&x�

Y�Z[¬�M  m��� 0.4y�È�M�\]i^H¶$��	 1960 v�� 
2009m©ªk ¸�789¨���©ªk�¬���6ð2009m 5o  

ð	:x;9<�

�Z&defb7a����� 0å¨¯G«¬ð1234���
6ð2009m 6p7o  
ð	:x;9<�

_ `abÈcdØ�e�>_2 �

*�Z&defb7a�����%&���2001mpfÁ	 �Ë�Ü&zng¨h¯Gk·
È���	
��ð%&���2001p2004m¢ij  

 
�������

�ghyõk�F���ëìl������lE)2��-.��#$*�
mF�

no�pqrP3����sv�� 1995m~��t¦}���$�uivwl�rxl
,�P/¢��defQð	'�>_2pLM2 yõk�F}����±m¢ldef

&'vËÌ�Pjk�Ï©F}����~��e4 12már�ldefyã1yõk�F
}�|}���tziabc�^M{{QÂË�Ü|ZRÂ�}}���ÚvP3¢l�

~�j¥¦}Pj^Hz¢labc��t¥¦�/;��~��uvwi�v����-

¢���±ml��!"#$i5/÷���*v�|}¨/+i�u�����¢�}�

��������i¥����
��-¢���|ZRÂv���/i£+l�1y	


v�����������Ë�Ü� 1���i�����abc�������1p9�i
��2�«�2i 12%"� ¢íî¶��v�Ä����� 1999 ��Ë�abc�i�
����Þ ¥¦}����¡¯¢álbchã1võF} 0.3%àá¢��ëìzüýv
l�����ÃÄ�¦��£¤�~ 1989�¥¦ 2001 � 



�����

�1 ^Mð{{�Ð 1�2  
`abcl�tziabcví§}¨�©�ª;©�«��¥¦�¬;ð�	 1998 �

defyi4¨i,^M7l�i��v�®qr7¢��� 
�®qr7¢�QF�9¨l�42F����®v¸¯¥¦}�°Qbiab7~�%

� 165p170 á±±¼¢i�® §®¸�7i³E�e 17´x�i(7vabc9¨��
�t¶v^M¹�����~ 1999����~ 2000����~ 2006a �¸�7v¸¯¥
¦�«�2 5p15 cmàái98¨l42���v&zF��µ¶l³E�e 13´x�i
)%p�A·Aidefab~�ª;i%� 165 á±±¼¢i¸¹º�7¢»¼ny�½
F�Savinykh 2004����~ 2006a�2007 �µ¾¶vl 20p25 cmàáv�|}Qs
F�¿ÀpÁ:ÂAiab~�ª;i�®Á>qr(7¢�¾¹�����~ 2009 ��
���i[� 2004m�h¢l�%� 171ái�Ã(Vqr¢i�¾�Þ ¥¦�����
~ 2008�2009 ��¾�iÄä¨l�1980 mÅ¼¢l»¼nv]�~&z{{F���
ÚvR=r&(7vl�¼�¡¯F�~|���ÆÇ 1978�È�~ 1980 �±mi��k
iÏ]�%&p&()(7i³E�eizÉvÊ��2001 mr�¢l�¾�i 1�2 å¨
��µ¶vR=&ZË)%(7¼¢»¼{{F}P/R4¹���v�|�����~

2006b�2008 ��¦�ihlµ¾¶vl�¾i�ÚvQsF�Ì¶iÍÎÏA(7Ði
�6{{v¸�¹��ö��~ 2002 �¼���i��vÍÎÏAqrp�®Á>7~�
%&p&()(7y]þÑv¶Ò{{¹�h�lÓ����°Qbi�®qriab7v

qm^M¹�h��~�lCDP3iõk��|}���3årzi[ä¨l�ÍÎÏAq
r(7ËÔÕ`¢lJKLqr(7���¿i(7ví§}^M������Ë�Ö×

1999�V� 1999 �÷ØÙ>-.����~�[äv��vÚ|},^M7yJKLqr
��i�¿(7Ð¸F��®qr7¢íî¶ÛþÑ�¶Ò{{yF����6/qrvq

mÜ¼|��¹���v���¥�v�®iz>i%ÑÒ(Ð¸�¹��i����·È

¥¦}������~ 2006 � 
 
�2 mäð42�Ð 3  
�Q��«�2 15 cm¼¢l�ÝÞi_ßvwv���1_���à 1 mm42¹���
��~ 2002 �"4¨nr�¢l�áimßvwv��mä�È�íî¶âã¢��z

�¶¢���±¦ð�� 1966����~ 2002 ����¢
m¥¦}���ÝÞimßË
_ßv��mä�Èiäå©�	æ¥¦}���ç� 1999�èé�~ 2002����~ 2003 �
±miPjêimä�È��v��lmävËÌ�12l�0 åiµ¶vl«�2 20p25 
cm�1åi�¶vl 28p30 cm�2ål 32p35 cm�3ål 35p40 cm�4ål 40 cmx
���]12l 45 cmàá¢���Pjêimäë4~�®}�\]l 6åàá�·È¥
¦��Ää�i42ìál�(7Ëm�hi����v�|}Ó���ÔÕ`r�(7¢

lÍÎÏAr&(7���ì~�¼�����i[�m�h¢lÍ�m�h���í�î

 �������~ 2002 � 



�3 4ïð�6�Ð 1�3�4  
6ð3ñidò��~�«�2 30 cmrz¢4ï��6¹��Ö×ðö� 1997 �mä
¢l 2årzvô�¹��Ð 3�4 ��6/l�óQ�JKLqr~�ÍÎÏAqri�
°Qbi�®qr7¢���Tanoue 1966�Ð 1 ��¦���l�~vþÑi]��%Ñ
Ò(i�6/¢�QF�h���®>,va|�ô9¨i¡¯°BË[O2abvËÌ�

8¨i¡¯°B~�®}defyv©ª¹��·È¥¦��Tanoue 1966�õ£ 2007 �
�6nl�JKLqrr�¢l 12p6oi¾Ì¶¢���%ÑÒ(¢l 1p3o�JKLq
r¢l 2p3 o�ön¢���Tanoue 1966����~ 2006 �abci,�6/¢��
�ÍÎÏAqr(7¢l 3p6oiÌ¶¢����6ð3ñdò~�·È¥¦�÷1���
i�6n�lø~�6i^Mk������~���6/�F}ùÕ¢�����	æ¥

¦}������~ 2000�ú��~ 2005 � 
 
�4 ûüý$ 
¼Qêl�ô9¨nlÛþig{©��hË��Ñhiô¨�Ñ�� ��¢���8

¨nr�¢l�¦�i�~vÛþ¨hË��h�üý¹��¬;ð�	 1998 �R=&Z
P/¢lË�v	VÒÑÔ
����8����Ñy�¿ÀpR=ª;i§®p¸�7¢

l���ÑhËÔ
��h��i��h��8����ÑË����Ñ���i¨h�

�8<����
���i��h�����Qêyüý¹����6789���u �

98¨nv�	Ô��]þ¨hv�|}]kvüý¥¦���� 1957����~ 1961 �
^Mki��mvl�����hv��ûý�®�¦��_�����u � 

 
�� !�"#�

�1 P3i�- 
�ghyõk�¹�,-P3l�	þ¼�?P3�def	ðQ' �]	þ¼�?P

3�&Z¼�?�def&' ���½¾¥�P3���¹~�ð@A?�	' �ÈN

?P3�&ð	ðQ' �Ë�Ü*}���i��P3�Ë�vQ' ¢���P/l�

= z~�= !r�Ë�ÜAFGqrË"��vR4¥¦��Pjêl�¼�?P3¢

lË�v 2 årsiÄä¨¢���40 cm y#Ä����[ä¨l������½¾¥�
P3¢l 1�2å¨y,õk�¹��Q'i��P3¢ln"±�s�$�¦�qm�6/
qrvÜ¼�4¨��y,õk�¹��Ú�%iP3ví§}[ä¨iï;�[��ÈN

?P3¢l8¨~�[ä¨¼¢�Pj¥¦��nË(7v�|}Pjê34�]�~Ó�

��Q'¢lnbcô�ñ s�$�¦�8¨�íî¶�~Pj¥¦���&'¶¢���

¼��&'�	'il/P3¢l�~i/;abc��j¥¦��P3/+Pjkl¼�

?P3������ 
 
�2 Pjki·¸�Ð 5�±³ 1  
xi(��Pj^H¢l�~i/;abc���vbch�F}UH¥¦���~��



5/¢i�0)*+Ë�0)ê÷�v���jß��vÇé�}Pjky·ÈF�� 
1982mPnr�i('ðP3/+im�Pjk�7opq 6o l�defQ'�>_
pTUV2 ¢l 9 �x7�1991 mPn�rstu p56 �x7�1996 �	'¼�?
P3�RSpLM2 ¢l 1�x7�1982 p76�x7�2006 ���½¾¥�P3¢l
7�x7�1991 p62�x7�1985 �&Z¼�?¢l 0x7p46�x7�2001 i,
-¢ç¦è¦.�F}���Ð 5 1 �;HÎ¢l�1995mPnv 10wx7yz{|}~
�[���v���2005 mPn¢l 2004 m�hi[�����v�|} 18.2 wx7�
1982mPnr�i�[Î��|��çi� 2005�2006m�hi�����Í��Úv�
�F���2008mPnl 2007m�hi©ªv�|}ËËÏ©F 14.3wx7¢�|�� 
¼��1981mrxvÙ�}l�̀ abc�F}iPjk�u�/|}�����Ð 5 2 �
&'i&Z¼�?ËÈN?¢iPjl½~��~�È�~ 1980�%&���u �	'¢
�,-P3¢����¹~�¢l 1970mÅ¼¢lPjêi��0��abc¢���̀ a

bclabc�1�F� 1982 mr�Ï©F��ö� 1999 �Q'¢lbchiPjkl
1982mr��í§}�~l�~�abci�����±m���[~|���yÃÄ��
`abciPjkl�~�~|��·Ø¥¦��rz~� 1981mrxi`abciPjk
l�±mi��y]�~s{|}����Ë�1989mr��o�p 200��Ó2¢�gh
yõk�F�|pP�v��Pjl��� 

 
$����"��

�1 ��ëìi¿3�4J�u 1�2  
1995mr�vÙ�}�7oy5��¹� 7p6oiPnym6¡�F�4årzy�[ä
7<98�¹�mäë4iñ�9xvw�Pope 1972 v�|}mä+��ky·ÈF�� 
defylC,-.iP3/+�o+i�0k��0)êQêØÈ��vÇé~123

4�12 1S$~�l)2i129�+Pj«¬y:Ú���0)ê÷�imä�È

��vÇé�}4F�ÔÕ`r��ÍÎÏAr&ç¦è¦i(7 3 ;o½�i12 m

ä$~�l)2io+�mä+Pj«¬y:Ú}mPn¢UHF�� 
4 årzi�[ä7<98� 3 åi��«¬vÙ�}l�e<�2001 i¿3v���
�[ä��[ä 1å7<98iPj¬�F l*F��¹�8��7<98yÃ=F�H
êy�|�� 
�±m�2008m i Fl�luÚv�±mimä+Pj¬y 1995mr��±m¼¢

ie²�F}�3 å� 4 årzi F �*F~����vF}�mä+>?ßy:Ú�@v
1995mr��±m¼¢i>?ßie²Îy¾�}��±mi>?ß=1�âã©ª imä
�2å i Fy��9A77v��BÈF����9A77l�©ªky�÷¹��ÃÄ�
¦�@i 2g·i��k�¬y¾��� 
C �® §®¸�7vËÌ�	:x;9<89¨��v��©ªk�¬�	
��  
D LM2CD@A?P3 CPUEðP/EFv��"4¨��k�¬�LM�4�  
�E¦i�¬�Fmáëì¢¾���i¢���©ªk¢�� 0 å¨��«¬vÕ;¥



Û��õkn�l�Cl.Gi� �H~Õ;F}���ÃÄ�¦� 2003 mr��Dl
1995mr��±m¼¢�F�� 
©ª�iY�Z[¬�M l\]�i^H¶$ M=2.5I\]��	 1960 v���
\] 6å~� 0.4�F��2årzlã}4ï��6¹�§¨�F��Ð 4 � 

 
�2 ��k�÷Îi·¸�Ð 6�7�8�±³ 9�4J�u 3  
xJ¢K)�©ªk��i�÷��� 2 Ùi��k�¬�)%pR=(7vËÌ�>F

?��v�� 0å¨ CPUE�+,�- �Ë�Ü 2001mr� 5p7ov
mF}��&�
defi&zn	:x;9<���%&��ð	
�� v��§®p¸�7vËÌ� 0
å¨¯G«¬i�m·¸yÐ 6 v	F���E¦i�÷Î� 1996�2004 m�h��iL
ái[¥Ë 2006m�h��iÍ¥yMNF�m�hLávõOF�.�y	F}���Ã
Ä�¦��¼��&zn	:x;9<��¢lPjêi1234��÷����e²12

i]��m¢l©ªk�[~��î �®�¦��4J�u 3 ��i��lPnv�QF
�42iH�÷1hi¸�7Ði]kiµ{�©ªkiÏ©vÙ��|}����y	æ

¹��Qt¦�� 
§¨ki�÷����6ki�m.GyÐ 7v	F��defyi`abci�6kl�

2005ml 4.4RS�2006ml 20.1RS�2007ml 64.3RS�Ï©F���2008ml 50.7
RS�2009ml 37.2RS�6o¼¢ �ËË��F�� 
�°QbiË�v�®2y7vËÌ�©ªk��v���÷ÎyÐ 8v	F��1999m
r�
mF}��[O2JKrM½]þÈN?Ði`abc8¨iª?�����[O�

- ¢l�CPUE l 1999 mr�zÉF�2005�2006 mv[�Îy	F���2007 mv
]�~ÍsF�2008mlËËzÉF���2009mlTÜÍsF��2000mr� 4ov

mF}��OPQ%(7vËÌ�¿þS]þ9¨?TU�����	
�� ¢l�bc

z9¨i CPUEl 2003�2006 mv[~�2008 ml�æ�Í¢���2009 ml 2008 m
yz{|��Í~|���¦��÷Îi� l 2004 m�hi[�LáyMNF�����
�ghã1i©ªLá�l�¼�õOF}�����óQr�i(7~�i©ª
ÂyU

V¹��Ä¢S-��u¢���ÃÄ�¦�� 
 
�3 Pjêimä34�Ð 9�±³ 2�3  
Pjêimä34l�m.G�]���iiÄä¨y,õk�¹�¼�?v��Pjk

����ÚvËËWX 1�2å¨�,1¢���Ð 9 �¼��©ª�Hù���m�h�
¡¯¹�� 0�1 å¨�F}]kvPj¥¦�&'�º�¦���2004 m�h¢l 2 år
z¢iPj��~|��0å¨iï;l��m�hi¡¯myYÌ�íî¶Í~�Pj³�
[~����y	F}����¦l�Ë�v 0 å¨i^M{{&©v���i¢�ab7
¢F~Z3F��P�võF} 0 å¨i�~lª;y[~{{¹��ÚvPjõkv��
v~��Ú�ÃÄ�¦�� 

 



�4 ��k�Pjï;i·¸�Ð 10�11�12�13�14�±³ 5�6�7  
ñ�9xvwv��·È¥¦� 1995p2008 mi��k�7 o�� l�1995 mr�i

ËËWX\ÈF�©ªifÁ� 1996�2004 m�hi��F�[�©ªv�|}�30 wx
7x�~� 2004p2005mvl 60wx7v]¹�[���v���2005mi 63.2wx7
i�9�i�l�Á~ 2006m�hi©ªkl��~�íî¶Lái[� 2007m�hi©
ª��|��ii��F�2008ml 39.5wx7¢�|��Ð 10�11 �2008mi§¨k
l�2004m�h�[ä¨�F}íî¶�~^GF}Ë��15.4wx7�·È¥¦��2009
mi��kl�2009m�hi©ªky�i��vù±i�������v��·ÈÎ~
��ÈF�2008miÎ~�x_3¢·È¹�� 45.2wx7¢��� 

1995p2008mPniPjï;l 22p55%i,-¢.GF�1996p1997mv[~|��Ð
10 �§¨k�Pj³i·¸yº���1995mr�i§¨k��vË�}Pj³�`�v
[~����l�~�ãmäe² F¢l 0.5p1.2i,-¢.GF�2008m¢l 0.62¢�
|��Ð 13�14 � 
Y�Z[¬�M y�)a¢�È¹� 0.4~� 0.3� 0.5vç¦è¦.G¥Û�/;i

2008mi·È��kË�Ü§¨kl�M 0.3i/;¢l 34.7wx7Ë�Ü 13.7wx7�
M 0.5¢l 45.1wx7Ë�Ü 17.3wx7�·È¥¦�My]�~¹�vÚ|}·ÈÎl
]�~�|��Ð 12 �©ªki·ÈÎ�t�v M y.G¥Û���v�|} 20%àá
Ï�F�� 

 
�5 ��i��ð� �Ð 5�6�10�±³ 5�6�9  

2008 mi����l�3 (2)¢xiPjki·¸�Ë�Ü 1995 mr�i��ki·¸
~��¼��^M7�&'¼¢c]F}����~��[¡������ l���k�

2005my�9�v��F}����~����£¤¥¦��Ð 5�10 � 
��m�h¢�� 2004m�hvÁ~ 2005�2006m�hi©ª«¬l�ç¦è¦ 6.9d

«�4.7d«� 1995mr�ie²¶���ys{��·È¥¦��2007m�hl�98¨
nv&�defvË�}	:x;9<��v�|}]ki^M�Þ ¥¦�Ð 6 �¥�v
2004mrµ��������hv��¼�¼|�ûý� Ú�¦��_�����u �
©ª«¬l 11.0d«�íî¶[���¢���·È¥¦��2008m�hl�����ËP
3()~������®�¦��±m¢���Ú·ÈÎieÞ
©�[���©ª«¬l

4.0d«�±mi�Í��¢���·È¥¦�� 
2009m�hi©ªk��vÙ�}l�ù±i�����v����k�÷Î¢l�¸�
789¨���	
�� i 2009m 5o
m��v��©ªk�¬�õ¬ l 7.0¢���
2004mt��
��7.4 v@�¢[~|��Á~ 6p7oi&�def&zn	:x;9
<����Z&defb7a�����%&�� v�� 0 å¨·È¯G«¬l 166 d«
��æt��vË�}�[¢�|��Ð 6 �¼��Pjêie²12�0.1 cm/_i42
y�ÈF� 7o	f¢i·ÈÎ � 18.0 cm��æ�[��¢�|���¦�~�©ªL
ál[��·È¥¦�� 



rz~���ghi§¨kl�2005�2006m�hiÍ�©ªkv�|}��F}���
���F}[���v�����l 2007m�hr�im�hv�|}�Èi��rz�Ö
À¥¦��º»¼¦�� 

 
�6 TQ�$�Ð 11�16�±³ 6  
ëìyghF� 1995 mr�i·È§¨k�©ª«¬i$y®���2006 myY~�
§¨kl 3.6p21.5wx7i,-¢���©ª«¬lËËWX 7d«x�¢�1996�2004
m���F}�~�2008m���~|��Ð 11 �2006ml�2004m�hi[����
�v�|}§¨k� 31.6wx7��~|�ivõF}©ª«¬l 4.7d«���~|��
�iÍ�©ªk�[�§¨kv��iáå�¶�-jv���i~le�¢��� 

1995p2008 miTQ�4kß�RPS�©ª«¬I§¨k l�1.5 «/kg�2006 m p
39.8«/kg�2004m i,-¢]�~.GF�	
Îl 8.2«/kg�e²Îl 12.3«/kg¢
�|��Ð 16 � 
rzi��v�1995mr�i§¨k��¢l�mv��.Gl���ii`��TQ�
$ilGË©ªiÍsl®�¦�~|��Ð 11�16 � 

 
�7 Blimiti È�Ð 11�±³ 6  
xJi(��§¨k� 1995mr�i��v��/;¢l`��TQ�$ilGË©ª

kiÍsl®�¦���F~F�����i��ys{|�/;i©ªkle�¢���

`�vÍs¹�m¦�����i��~���)a¢l��ÅÆl§¨kyÇ��F��

�{n���Blimit y 1995mr�¢�Íi§¨k��¢�� 3.6wx7�1996m�� 
�F��Ð 11 �oP���Bban l��iÍ��nv$¹�%98����Úv È¢
���� 

 
�8 ��i©ªkiºF���Ð 11�17�4J�u 3  
���(fpqi$�F}�Fmá¼¢i_�qrp&�def(7vËÌ��e�

©ªLá�i$irsv�|}�6/qr¢��_ `vËÌ�Ì¶i³E�e� RPS
it$�[����t~|��ç�¢�>_2_ `abÈcvËÌ�dØ�e�>_2

��-./ y¾�}rsF���u�_ `QZiÈci 2oi³E�e� RPS�i�
v«�vit$�º�¦��Ð 17 �_ `i�el�®>,i.�iwxy«~AÌ�
��~���®i.�v$¹� RPSi.Gy�÷F}�����yt¦��z�¦�{
{|� 2009m 2oi�e 19.6´~�l 2009mi RPSl 11.5«/kg�·È¥¦�2009m
i·È§¨k 16.9 wx7~�©ªkl 19 d«�[���¢���ºF��¦����e
()l��©ªk��y·È¹��÷������ÃÄ�¦�� 
´µ×ØvËÌ���i©ªkl�2009 m�hvÙ�}l�&�defvËÌ� 5p7
oi	:x;9<��v�� 2008 m¼¢i��k�÷Î�©ªk
��i$y¾�}
2009mit����~�·ÈF�Îy�ÈF��¹�t}�¸�789¨��i©ªk�



¬�õ¬ �i{{|v��·ÈÎ�10.4 d« �Ë�Ü&zn	:x;9<��i 0 å
¨¯G«¬�e²12�iS{{|v��·ÈÎ�22.5d« ie²Îi 16.5d«�F�
�4J�u 3 � 

2010m�hr�vÙ�}l�pq-j��v��×Øl¯��¢leÉÊ¢���x
i��v 1995mr�i§¨k��¢l©ªkl��m�hËLáiÍ� 2006�2008m�
hyY~�ËËWX 7 d«x�¢����~���)a¢l§¨k� 1995p2008 mi�
��3.6 wx7�Blimit rz i/;vltn�i·È©ªki	
Î�7.1 d« y�
tn�i�Í���3.6wx7�Blimit  ys{|�/;vl�Í���i~È RPS�19.6
«/kg ©ªk	
ÎIBlimit v��Îy�ÈF��Ð 11 ��F�2010 m�hvÙ�
}l�2009 m�h���m�h��i©ªk��13 d«��æ	
Îi�àá  �ºF
��¦����Ë�Ü�æi 2ái��m�hiqm�1997�2005m i©ªklíî¶
Í~|���~��1997�2005mie²Îi 6.0d«��ÈF�� 

 
�9 Qê�¶�Pj¬iÇ�Î�¯°iPj³i$�Ð 13�14�15�±³ 7  
��iäå½¾id�~�©ªk��PjkyrsF��YPR�c� SPR�cy42�
12 1S$�4ï�Y�Z[¬�âã©ª��2 å iPj¬Ë�Ü±m�2004
p2008me² imä+>?ßy¾�}:Ú��Ð 15 �âã©ªmä�2å i¯°i F
�Fcurrent�±m 5 m�2004p2008 m ie² l�Fmsy iÅ�Î�ÃÄ�¦� F0.1
��[���ÀÁ¶�½¾i�÷�¥¦� F40%SPR i±±v���[~���ÃÄ�¦
�� 
�ghvõ¹�Pj³l�xi��v�ãmäe² F¢º�/;�1995mr�i§¨
k��vË�}`�v[~�����~·¸F�¯°�[~���Ð 14 �§¨k���
F}�Pj³l�]vl��E�P3���y��¶����àv��»Wm¦lÛ¥�

�ÃÄ�¦��"4¨¢�� 0�1å¨vÙ�}��¯°¢l>?ß�[~���Ú©ªk
���Pjk YPRiE~��ghã1�F}]��üýl���ÃÄ�¦��Ð 13�15 �
F~F����1996 m�hi��v 0�1 å�víî¶[�Pj³�~~|�m����
��¼�?Ë@A?��"4¨y�j¹�P3/�����~�����Pj³��áv

������Ü���-¢��� 
 
%��&�& � '() �*+�

�1 ��ëìi¼�Ú 
2008m¼¢iPjk���ki·¸~������ð� l[¡ð���£¤¥¦�� 
�gh¢l�1995mr�i©ªklËËWX 7d«x�¢���1996�2004m�h� 2
á��F}[~����Ï©F���±i 2006�2008m�h¢lÍ�� 2007m�hlí
î¶[��§¨kl 2006my�9�vF}��F�����F}[���v����¦�
~���� 5màáiº(F�F}l�¯°iPj³iÖÀ�¥�vl��k� Blimitr
zi��yÖÀ¹���vF}Pj³y¯°~���z)}���lÀÁ¶v½¾¢��



�ÃÄ�¦��¼��Pj³y¯°��Í�F�/;vl��iÏ©�Ð�¦���§¨

kiÏ©vOu�©ªkiÏ©løÚ���Úv]����iÏ©lº»Ú��� 
 
�2 PjÑÒÓÔvõOF� 2010m ABC�Üv·ÈPjkiêÈ�Ð 15�18�±³ 10  
��ml��¦}���TQ�$�z�¦}���Ú�ABC êÈi�ÚiÇ�þ�i

1 1) (1)�$¾¹�()�§¨k�TQ�$���°Â�B�Blimit yÕ¾F�� 
xi��v�§¨kl Blimityz{|}Ë����i{n�Ny���-l���2010
mi ABCl�̄ °iPj³yÍ�F}��iÏ©yÐ� 5m�i§¨ky�æi�[��
¢�� 15wx7rzv¹���yö÷�¹�PjÑÒÓÔ�F0.1yÕ¾ �¯°iPj³
yÖÀ¹�PjÑÒÓÔ�Fcurrent �´µ×ØvË�}§¨ky[���¢ÖÀFÙÙP
j³y¯°��[Ú}PjkyÏ©¥Û�PjÑÒÓÔ�F30%SPRyÕ¾ �Ë�Ü Blimit
rzi§¨kyÝ^�Þß¢ÖÀFÙÙPj³y�]¢��àá�âã©ªmä�2å i
Fy�æ�[Îrs v[Ú}PjkyÏ©¥Û�PjÑÒÓÔ�F20%SPRyÕ¾ �ç¦

è¦vÇé�}×�¶�Ny�u�/;��tÛ}êÈF��s³ � 
 

������ ��	
���

���� 2008 2009 2010 2011 2012 2013 2014
F0.1
(F=0.47)
�F0.1
(F=0.38)
Fcurrent
(F=0.62)
�Fcurrent
(F=0.5)
F30%SPR
(F=0.9)
�F30%SPR
(F=0.72)
F20%SPR
(F=1.26)
�F20%SPR
(F=1.01)

95��������

��������

��������

93 110 104 99

116 108 107

143 121 116 127 113 105 101

143 121 196 154

��	
�Blimit�
�� ��	!"

143 112

#$���%��
�

181 152

104

107

111��%&'()*
�!"+,-

121 124

��������

��	./��� 
��	!"

143 121

100

143 121 139 139 117 107 104

143 121

107143 121 225 155 113

117 108 107

143 121 155 145 118 108 106

 

 
 
 

 
 
 



������ )*	
���

���� 2008 2009 2010 2011 2012 2013 2014
F0.1
(F=0.47)
�F0.1
(F=0.38)
Fcurrent
(F=0.62)
�Fcurrent
(F=0.5)
F30%SPR
(F=0.9)
�F30%SPR
(F=0.72)
F20%SPR
(F=1.26)
�F20%SPR
(F=1.01)

433

395 452 498 451 415 398 389

498 477 456 442

��������

�������� 395 452

¯°iPj³iÖ

À
395 452 498

362 302 290 288�������� 395 452 498

Pj³Í�F��

iÏ©yÐ�
395 452 498 456 423 405 397

426 380 361 355

��	
�Blimit�
�� ��	!"

395 452 498 329 269 262 261

320 306��	./��� 
��	!"

��������

395 452 303

395 452 498 409 356 339 334

498 379

 

2010mPn���7o i��kl�©ªky 4 (8)¢xi��v�æi��m�hi
qmi
��1997�2005mie²Î�6.0d« ��ÈF�1årzl�2009mPniP
j� 2004p2008mPnie²iPj³�Fcurrent ¢�t¦���ÈF} 2009mPn�
�i��k~�x_3¢HêF��2011mr�i��kl�©ªky§¨k� Blimitrz
i/;vl�æi	
Î�7.1d« �Blimitrsi/;vl Blimit�i~È RPS�19.6
«/kg v��Î�F}�ç¦è¦iPjÑÒÓÔi FvÇé�}x_3¢HêF�� 
¯°iPj³l[~�~�Fcurrent ¢��kl[���¢ÖÀ¥¦���¦��Pj³
y 2 �àáv[Ú�/;¢���kl�È��yÖÀF�øn¶�Pjkl]�~Ï©¹
��Ð 18 �Pj³yÍ�F�/;vl��kiÏ©�Ë�Ü%SPRiÏ©�]þ¨ï;
iÏ]�º»¼¦��Ð 15 �F~F����øn¶vlPjkl~����F�	2n
¶v�§¨kiÏ©v����ùú¶�©ªkiÏ©l���Úv��kÏ©v��Pj

ki]��Ï©ln�¢����ÅÆÇ�i Èl��¦�y�¼Ä�z¢��i½¾R

Ây�Ú}rsF£¤¹��-��u�� 
 
�3 ©ªkieÞ
©yÃ=F�rs�ÑÒÓÔiëì�Ð 19  
©ªkieÞ
©yÃ=F�´µ×ØyrsF��1995p2008m¢l 2á��m�h�
®�¦���Á¹���l�~�¼��çiqm�1997�2005m i©ªkle²ys{
�íî¶Í~|��́ µ×Ø¢l�2010mr�i©ªky§¨k� Blimitrzi/;vl
1995p2007miÎ~���v>?F}�Ä���F���m�h�Qmiqm¢l1997�
2005mie²Î�F��Blimitys{|�/;vl Blimit�i~È RPS�19.6«/kg v
�|}�Ä���i���´µ×Øy�Pj¬y F0.1�Fcurrent�F30%SPR�Ë�Ü





´µPjkðëìl��æ©ªk
�y��v�Ä���F���m�h�Qmiq

ml 1997�2005mie²Î�¹� 1,000{iÑ���9Ñ�7v��� 
Fcurrentl±m 5m�2004p2008mPn e²� 
ëìð¯°§¨kyÖÀ�5 m� l�2014 mPn��v 2008 m§¨ki 95%rz¢
��Þß� 

 
´µ×Øi���§¨k�Pjki� l�xJ¢§�eÞ
©yÃ=ÛEv©ªk

v�ÈÎ��æi	
Î�¼�l Blimit�i RPS y�Ä�/;���t�¢���§¨
kl 2006�2008m�hi����iÍ¥~�����¹��ii 2009m�hv�|}Ï
©F�çi�l�Èi��yÖÀ¹��2010p2014mie²Îl Fcurrent¢l 15.6wx
7�F30%SPR ¢l 11.9 wx7�F20%SPR ¢�|}� 8.8 wx7¢���Pj³y¯°
ÖÀ���l 2�àá¼¢[Ú}� Blimit�3.6wx7 yÝ^z{���¢·¸¹��Ã
Ä�¦��Pj³yÍ�¹� F0.1 ¢le²§¨kl 18.7 wx7�[���v�|��¼
��tn�ie²Pjkl�Fcurrent ¢l 13.1 wx7�F30%SPR ¢l 14.6 wx7�
F20%SPR ¢l 15.4wx7�Ë�Ü F0.1¢l 12.0wx7¢����E¦�±mi[��
�yÖÀ¹��ÃÄ�¦�� 
�Ë��æ RPS 
�y��v�Ä�R¢ RPS i.�v��©ªkieÞ
©yÃ=
F�´µ×Ø�rsF���Fcurrent ¢lj�^F����Úv§¨k�����F}Ï
©F�ç¦vOu}©ªk�Ï©F}��kl�æv�i��[������¯
¶¢�

��£¤¥¦�� 
 
�4 ABCiTëì 

ëìõkm 
(��ðTëì) ÅÆÇ� FÎ ��k

(�x7)
ABClimit
(�x7) 

ABCtarget 
(�x7) 

Pjk

(�x7)

2008m(��) Fsus 0.90 300 112 97  

2008m(2008mTëì) Fsus 0.81 292 107 92  

2008m(2009mTëì) Fsus 1.04 312 151 111 150 

ðTAC Èi����|�ÑÒÓÔ�§¨k(�Blimit)iÖÀ 

ëìõkm 
(��ðTëì) ÅÆÇ� FÎ ��k

(�x7)
ABClimit
(�x7) 

ABCtarget 
(�x7) 

Pjk

(�x7)

2009m(��) F18%SPR 1.08 231 94 82  

2009m(2009mTëì) F20%SPR 1.26 452 191 168  

�2009mëìvÙ�}l�TAC Èi����|�ÑÒÓÔvÙ�}�|�� 

2008 ml��m�1p12 o ¢iëì�ÅÆÇ�l��æ�[i F Îrs¢ Blimit r



zi§¨ky´µ×ØvËÌ�Ý^�Þß¢ÖÀ¹� Fsus�F����ëì��2007m 
vl 2008 m�hi©ªky�æ	
Î��ÈF}����]ëì¢�|��2008 mTë
ì¢lñ�9xvwi��9A77i Èv5jF}2007m�hi©ªky�ÛëìF}
��� 

2009 ml�mPn�7pq 6 o ¢iëì�Blimit rzi§¨ky´µ¶vÖÀ¹�P
jÑÒÓÔ�5m�i§¨k� Blimitrz¢��Þß� 90%rz y
¯¹�ÅÆÇ��
F}��ëì¢l F18%SPR y�Tëì¢l F20%SPR yÕ¾F��Tëìi F20%SPR
lmä+>?ß��i%98y�õi�iv��F}:Ú��Tëì¢l��k�]�~

Ï©F}�����¦l��ëì��2008m vl�2009m�hi©ªky×Ø¹���
�eÉÊ��Ú�æ	
Î��ÈF}��i��Tëì¢l�������~�[�©ª

Lá�º»¼¦���¶v�Ûëì¢�|���v���¼��ñ�9xvwi��9A

77i Èv5jF} 2007 m�hi©ªk��y�ÛëìF}�����wxF}���
çF}�2009 m�hi[�©ªkv�|}��i��k�Ï©¹��Ú�Fy¥�v[Ú
}�§¨k�ÖÀ¥¦�º»®��� ABC�]�~Ï©F�� 
Fmáëì¢l2007m�hy�Ûëì¹���ñ�9xvwi��9A77i Èvü
ý��|����t~|���~���mál��k�¬i>ÈËÕ;n�i Èyrs�

.�F��4J�u 2 � 
 
,�'() -.�/0123�45�

Ää¨Pjþ�iå�yrsF��0å¨v~~�Pj³y¯°�Fcurrent ~�Í�F
�/;v´µn�¥¦�PjkyÐ 20v	F��xi(��¯°i 0å¨võ¹�Pj
³l[~�~�§¨kiÏ©v��©ªkiÏ©�øÚ���Ú�Pj³y¯°i 0%�o
P vs)�/;¢� 5 m�i��kËPjkiÏ©lÛ¥~|���ghvõ¹� 0 å
¨Pjþ�i��ðPjkÏ©Ðiå�lÛ¥��ÃÄ�¦��F~F����1årz¢
l 0å¨ví§}ì��zÉ¹���~���¶å�iE~�rs¹�ìÎl�u�� 
�ghlabc���vPj¥¦�/;����Ú�abc�;tÛ�bchv��

TAC  È¢��ÅÆ¥¦}���F~F����abc¢l����lÍ¡¢§¨ki{
n��-�¥¦}�������°Âl /¢]�~Ó�|}Ë��abc�^Ì���

ÅÆyrs¹��-��u�� 
 
6�789:�

Ö×¡¢�1999 ÍÎÏA(7vËÌ�`abci��&©vÙ�}£	
¤;&�2n
P(B×)¥�107 ¥32 39. 

Ö×¡¢ðö�¦§�1997 `abci6ð3ñdòv��4ï¥�6vÙ�}iÇ'¶
��£$%±(iabcvÙ�}¥�30 ¥92 99£ 

ú�¨ð©zù�ð1ª!ðMZ«�2005 2005mi$%±(vËÌ�bcz6i^M£
2005má��(f�¬]¬�-®U¥120£ 



e<�¯�2001 VPA�Virtual Population Analysis £e4 12má��ëì1�Þ*·
_°3)a± ��vw=3²�±¥_�����³´µ¬¥104 128. 

��¶¢�1957 �	Ôi·2�ê	v®�¦�`abci8ð9¨�óQ(' £%&
���)¥�9 ¥129 132£ 

ÆÇ¸��1978 %&('&Z(7vËÌ�`abcvÙ�}i¹ðRiQê�¶dò£
%&���)¥�39 ¥11 20£ 

���ð	Jº»ððV¼ð���ð������2007 &�defvËÌ�±mi`a
bc 0å¨i^M¥{{�©ªk£2007má��(f�¬]¬�-®U¥9£ 

���ð	Jº»ððV¼ð���ð������2008 &�defvËÌ�±mi`a
bc��iÏ©� 1å¨rzi^M¥{{£�®i��(f��¥(9)¥61 66£ 

���ð	Jº»ððV¼ð£½�¯ð[è¾ñð¿�ÀÁ�2006a �±i[7���
���~�·È¥¦�&�defvËÌ�bc¥��Ñhi¶Ò¶^M{{£2006m
á��(f�¬]¬�-®U¥94£ 

���ðV¤Â¿ððV¼ð	Jº»�2006b ±mi%&p&()(7vËÌ�³:©
¨ht�`abciµ{� £oÃ(f¥38(3)¥175 180£ 

���ð£½�¯ð���ðÛÄÅdð[è¾ñðVsÆQðVsÀÁð	Jº»ð[ú

ºO�2009 &�defvËÌ�abcð`abc"4¨i�¾(7im.G£� 57
{b7a*Ûþg¨����¬Ç)a¥%&'����ÈÉX¥157 162£ 

èékð����ð]$Êªð��Ë�2002 `abc Scomber australasicus vÕF�
ÝÞv��mä�È3£��(f��¥66(4)¥247 251£ 

±¦Ì�ð���Æ�1966 bcz¨hi42 Í£%(��)¥(45)¥31 60£ 
ö�¦§�1999 $%±(i`abci^MvÙ�}£	
¤;&�2nP(B×)¥(107)¥

40 54£ 
ö�¦§ð����ðR£�§ð���ð����2002 abc�`abci^M�{{

4¨£oÃ(f¥34(4)¥256 260. 
����ð��ËðÎCÏÐðèék�2003 JKLqrÑÜÒÓÔ	
Z(7¢Pj¥
¦�`abcimäRÕ�F}iÝÞiäå©£�®i��(f��¥(4)¥5 9£ 

����ð��ËðÎCÏÐðR£�§ðe×��ðzÖ×¹�2006 JKLqr(7Ñ
ÜÍÎÏA(7¢
mF�÷ØÙ>��v��`abci¸�ð{{£��6789

�)¥(17)¥1 15£ 
õ£ØQ�2007 [O2�Z(7vËÌ�`abcÄ¨i©ªvÙ�}£�®i��(f
��¥(8)¥101£ 

���ð�����ð£½�¯ðèsÙÚ�2000 �®Á>p�®§®¸�7vËÌ�8
9¨TU�³E�e()y½¾F�abcð`abci©ªk×Ø£$%±(iab

cvÙ�}¥(33)¥96 102£ 
¬;�ð�	Û�1998 ̀ abc£õÜ¨h��s ��Ü¥ÝÞßàQá¥%D¥844 855£ 



Pope, J.G.�1972  An investigation of the accuracy of virtual population analysis using
cohort analysis. Int. Comm. Northwest Atl. Fish. Res. Bull., 9, 65 74. 

¥¦âã�2001 Óäå9æDNAi.Óy½¾F�/£+3£%&��A�9�, (62), 2 5. 
Savinykh, V.F., A.A. Baitalyuk and A.Yu. Zhigalin (2004) Pelagic fish new to the 

Pacific waters of the Southern Kurils, migrants from the zone of Kuroshio. Journal 
of Ichthyology (Voprosy Ikhtiologii), 44(8), 611 615£ 

����1999 abcð`abc£+aA��<£�����3$-.��·_¬Ça
bcð`abc£+aA��<4�9
777<98¥	
����¥32 pp. 

�	ç��1960 ��Qêi Population Dynamics�P3��ÅÆ£%(��)¥(28)¥
1 200£ 

£¤è¯ð ×éÐð$×êð½�ëì�1989 abcð`abc£��íî�æv��
¨ïhiUðvw¥(fQêUðiØ+*v$¹�Dñ¶ëì=3ig�°3)a±¥

_�����³´µ¬¥371 384£ 
Tanoue, T.�1966 Studies on the seasonal migration and reproduction of the spotted 

mackerel, Pneumatophorus tapeinocephalus (BLEEKER). Memoir of Fac. Fish. 
Kagoshima Univ., 15, 91 175. 

ç�òó�1999 `abci_ä�ÈvÙ�}£	
¤;&�2nP(B×)¥(107)¥
83 91£ 

Èômð	�ÏõðeÕö��1980 ±mi`abc��iÏ]vÙ�}£��(f��
¬)¥36¥19 26£ 

�����ðÖ×¡¢ðö�¦§�2000 abc�`abci�6QÂiíî£�_��
�:�6kvÇé~abcdefghi��k·È3v$¹���)a±¥	
��

��¥14 23£ 
�����ð���ðT��÷�1999 �®§®¸�7vËÌ�bch�å¨i^M£o
Ã(f¥31(4)¥236 240£ 

�����ðÛIâ�ð���ð�����2002 abc�`abcimä�42£oÃ
(f¥34(4)¥261 265. 

V���1999 ÔÕ`vËÌ�`abciPj°B�«�234£	
¤;&�2nP(
B×)¥(107)¥25 39£ 

��øùð(Vºúðû×ü«�ðÕéÞ¹�1961 ¨ý©¨hi·2�êi��£Q(
��)¥(14)¥153 202£ 
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ñ�9xvwv��mä+��«¬���Sk�Pj¬y·ÈF��vwl`abc

iQýò�Pji¶Ò©vÇé� 7 oy5��¹�mPn6¡¢���0p3 å�Ë�Ü 4
årzy¼�Ú��[ä7<98�8��7<98 vÙ�}:Ú��mä+��«¬ N
iHêvl Popei±}|y¾��8��7<98i��«¬vÙ�}le<�2001 i¿
3y¾����1¶�Hê|lrsi(�¢���ñ�9xvwiÃÄ¿�
�vÙ�}
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��¢�Na,yl ymvËÌ� aå¨i��«¬�Ca,yl ym aå¨iPj«¬¢��� 
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F��±m��[ä�8��7<98��Ä� p ��[ä 1å�p 1 l�2 p�4 
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PjZ[¬ FiHêl�89�Ò< F�Ft r|l�5 |v�|�� 

 

5� 

 
 

Ft l�C�±mvÙ�}l 1995 mr��±m¼¢i F ie²*1�D8��7<98v

Ù�}l�[ä 1åiF�*F��F��È¿°Â��È¢���/;vËÌ��=13�8
��7<98i F��[ä 1åi F�*F� v�|��e< 2001  � 
                                                  
*1 Fmáëì¢l�æ 3m�ie²�F}�����máëì¢l 0åi Ft�2008m 
� 2005p2007me²�¹��Pj
Â�~��F�Í�Î����Ú�%98iz�¦}
�� 1995mr�ie²�F�� 
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±³ 1. defyvËÌ�`abciPjk 

IJ KL DL >L

M�C

7NO6P�

Q�RS

TUV W�
V XYZ[\
]N^_`
]�

>aTUV

�b]N>
cd�

DLTUV

ef]ghi
]
jklV
mn�gop
]�

qrst
uj�R

vwxyz,{
|VZop],}
~�],�b]�

W�V��

ef]N>
cd�

1982 82,925 19,605 0 707 61,917 696
1983 63,232 24,380 0 1,774 36,990 88
1984 81,625 23,800 0 4,766 52,634 425
1985 104,832 27,637 0 14,582 62,420 193
1986 101,256 30,044 532 16,598 53,655 427
1987 88,731 43,134 0 8,558 35,929 1,110
1988 47,162 19,697 0 9,022 18,240 203
1989 41,687 19,996 0 6,296 15,331 64
1990 22,173 10,499 47 3,798 7,767 62
1991 20,350 8,828 113 4,187 7,164 57
1992 48,802 18,594 10 17,890 11,870 438
1993 59,143 23,439 0 14,981 19,511 1,211
1994 65,131 23,177 0 22,163 18,718 1,074
1995 115,443 26,826 14,824 52,332 21,057 404
1996 163,909 56,068 13,184 60,237 26,514 7,906
1997 136,932 45,458 6,589 56,577 24,871 3,437
1998 55,456 10,503 7,641 21,108 15,348 856
1999 112,070 25,225 14,238 49,896 19,607 3,104
2000 109,064 16,339 25,548 40,764 23,365 3,048
2001 112,618 12,930 46,230 31,231 18,740 3,487
2002 105,751 27,209 11,746 43,657 17,166 5,972
2003 107,454 19,290 11,464 51,825 21,599 3,276
2004 152,177 25,484 16,673 71,014 20,109 18,897
2005 182,330 45,851 35,434 68,385 14,329 18,331
2006 174,869 27,898 41,807 75,514 12,429 17,221
2007 117,678 13,525 41,696 39,355 13,956 9,145
2008 143,190 25,107 44,508 43,917 12,109 17,548

 

±³ 2. mä+Pj«¬�100w«  
mä�mPn 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

0å 161.5 605.5 143.8 6.8 212.1 119.1 131.7 188.7 47.2 615.4 49.3 12.1 122.9 70.1
1å 143.5 180.1 280.7 68.6 122.7 117.3 122.0 102.4 144.2 131.2 372.5 94.0 51.6 216.7
2å 44.8 25.8 50.1 38.8 37.7 61.3 50.8 38.8 104.1 49.2 124.7 277.5 40.2 71.4
3å 7.3 4.5 8.6 5.4 6.3 13.6 11.6 31.2 29.3 8.9 15.9 23.2 112.5 46.8
4årz 1.8 1.4 2.3 1.5 2.0 3.9 3.8 12.3 4.9 3.4 5.5 7.4 4.8 27.9
H 358.8 817.2 485.4 121.0 380.8 315.3 319.9 373.4 329.8 808.1 567.9 414.1 332.0 432.9  
 
±³ 3. mä+Pjk��x7  
mä�mPn 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

0å 31.8 89.9 14.0 1.4 43.3 21.0 23.4 28.8 5.6 83.0 4.7 1.7 21.0 7.1
1å 54.6 54.0 94.5 29.4 40.8 43.5 52.9 33.4 44.0 37.8 115.7 38.7 18.7 68.2
2å 23.5 13.3 24.6 20.0 21.8 32.7 26.6 19.3 40.2 23.1 49.7 117.2 18.6 26.3
3å 4.2 2.6 5.1 3.3 4.5 8.6 6.8 15.9 13.5 5.8 8.7 12.5 55.7 24.8
4årz 1.2 1.1 1.6 1.1 1.7 3.3 3.0 8.4 3.5 2.8 3.9 5.0 3.1 17.0
H 115.4 161.0 139.7 55.2 112.2 109.1 112.6 105.7 106.7 152.5 182.6 175.0 117.2 143.4  
 
±³ 4. mä+e²1S�g Pjêie²1S� 
mä�mPn 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

0å 197 148 97 211 204 177 178 153 118 135 96 139 171 102
1å 381 300 337 429 333 370 433 326 305 288 311 412 363 315
2å 525 516 490 516 579 533 523 496 386 469 398 422 464 368
3å 584 593 595 614 724 630 590 509 461 659 545 540 495 529
4årz 682 791 693 745 850 855 775 684 706 802 717 673 651 610  
 



±³ 5. mä+��«¬�100w«  
mä�m�7o�� 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

0�
"�	� 705 1,414 503 513 765 630 707 737 766 2,940 691 469 1,099 401 (1647*)
1å 255 340 452 219 339 339 325 366 340 475 1,467 423 304 636 211
2å 69 54 81 73 91 127 131 118 162 110 211 678 207 162 249
3å 13 10 15 13 17 30 35 46 47 23 33 39 228 106 50
4årz 3 3 4 4 6 9 12 18 8 9 11 12 10 63 52
H 1,045 1,821 1,054 822 1,218 1,135 1,210 1,286 1,323 3,557 2,414 1,622 1,846 1,367 (2209)

*<=�<=��-�W�  
 
±³ 6. mä+��k�§¨k��x7 �Ë�ÜTQ�4kß RPS�«/kg  

mä�m�7o�� 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
0å 139 210 49 108 156 111 126 113 91 397 66 65 188 41 (212*)
1å 97 102 152 94 113 126 141 119 104 137 456 174 110 200 71
2å 36 28 40 38 53 67 69 58 62 51 84 286 96 60 106
3å 7 6 9 8 13 19 20 24 22 15 18 21 113 56 28
4årz 2 2 3 3 5 7 9 13 6 7 8 8 6 38 36
H 282 348 252 251 339 331 364 327 284 607 632 555 513 395 (452)

§¨k�SSB 46 36 51 48 70 94 98 95 90 74 110 316 215 154 169
RPS 15.4 39.4 9.9 10.6 11.0 6.7 7.2 7.8 8.5 39.8 6.3 1.5 5.1 2.6

*<=�<=��-�W�  

 
±³ 7. mä+Pj¬�F  

mä�mPn 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
0å 0.33 0.74 0.43 0.02 0.41 0.26 0.26 0.37 0.08 0.30 0.09 0.03 0.15 0.24
1å 1.16 1.04 1.42 0.48 0.58 0.55 0.61 0.42 0.73 0.41 0.37 0.32 0.23 0.54
2å 1.55 0.89 1.42 1.04 0.71 0.90 0.64 0.52 1.55 0.79 1.28 0.69 0.27 0.78
3å 1.23 0.80 1.24 0.70 0.58 0.81 0.52 1.71 1.42 0.63 0.88 1.28 0.93 0.78
4årz 1.23 0.80 1.24 0.70 0.58 0.81 0.52 1.71 1.42 0.63 0.88 1.28 0.93 0.78
e² 1.10 0.85 1.15 0.59 0.57 0.66 0.51 0.94 1.04 0.55 0.70 0.72 0.50 0.62
Pjï; 41% 46% 55% 22% 33% 33% 31% 32% 38% 25% 29% 32% 23% 36%  
 
±³ 8. mä+>?ß 

mä�mPn 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
0å 0.21 0.71 0.30 0.02 0.58 0.29 0.40 0.22 0.05 0.37 0.07 0.03 0.16 0.31
1å 0.75 1.00 1.00 0.46 0.82 0.61 0.96 0.24 0.47 0.52 0.29 0.25 0.25 0.69
2å 1.00 0.86 1.00 1.00 1.00 1.00 1.00 0.30 1.00 1.00 1.00 0.54 0.29 0.99
3å 0.79 0.77 0.87 0.67 0.82 0.90 0.82 1.00 0.92 0.80 0.68 1.00 1.00 1.00
4årz 0.79 0.77 0.87 0.67 0.82 0.90 0.82 1.00 0.92 0.80 0.68 1.00 1.00 1.00  
 
±³ 9. l/��v����k�÷Î 

³£l/��v��`abc��k�¬
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

�®§®¸�7vËÌ�	:x;9<98¨^M��v��©ªk�¬�õ¬£	
���� 
7.7 5.8 3.1 6.8 7.0 5.4 6.5 3.2 7.4 4.8 2.1 6.1 1.9 7.0

LM2CD@A?P3CPUEv��"4¨��k�¬�LM2��45�� 
52.5 198.6 40.9 7.9 60.2 29.5 20.5 47.0 33.8 212.4 58.9 13.1 57.6 19.3

)%pR=(7vËÌ�>F?��v��0å¨CPUE�&()*+,��-./ 
0.9 65.4 1.9 2.7 44.4 5.3 1.1 29.1 0.8 13.8 0.9 0.4 6.5 0.2

>?@AB>�CDE�FGH<=��-0��#���
�����>L/���� D�/�����

�45��9�+�yg�5N789���-�W�� 7.6 9.9 9.0 10.0 8.8 7.0 9.7 9.3 10.2
[O2JKrM½]þÈN?Ði8¨ª?k�CPUE£[O2��-./ �W�

93 45 347 128 9,199 5,874 42,253 18,321 189 9,931 167
OPQ%(7vËÌ�¿þS]þ9¨?TU��v��bcz9¨CPUE�	
���� 

7.2 4.5 7.7 10.3 4.3 4.3 13.0 6.8 1.2 3.4  
 



±³ 10. 2009ml Fcurrent�2004p2008mie²Î ¢�2010mr�l F0.1�Fcurrent�
F30%SPRË�ÜF20%SPR¢ç¦è¦PjF�/;i2008p2014mi��k�Pjk 
Y�Z[¬lãmä�� 0.4�2årz¢¹§}4ï�F��©ª«¬�0 å¨��«¬ 
l 2009m¢lù±i�������v��·ÈÎy�2010mlxm�2009m ���m�
h��¢����~� 1997�2005mie²Î���m�hiqmi�æ
� y�2011m
r�l§¨k� Blimit�3.6wx7 rzi/;¢l 1995p2008mi	
Îy�Blimit"�
¢l Blimit�i~È RPS�19.6«/kg v��Îyç¦è¦�Ä�e²1Sl±m 5mie
²Î�0å�129 g�1å�338 g�2å�424 g�3å�554 g�4årz�691 g �F}x_
3v�� 1å¨rzi��ky:Ú�� 

 
±³ 10 1. F0.1 
 

 

Pj¬ F0.1
mä�mPn 2008 2009 2010 2011 2012 2013 2014

0å 0.24 0.16 0.12 0.12 0.12 0.12 0.12
1å 0.54 0.37 0.29 0.29 0.29 0.29 0.29
2å 0.78 0.76 0.58 0.58 0.58 0.58 0.58
3å 0.78 0.90 0.69 0.69 0.69 0.69 0.69
4årz 0.78 0.90 0.69 0.69 0.69 0.69 0.69
e² 0.62 0.62 0.47 0.47 0.47 0.47 0.47

��«¬�100w« 
mä�m�7o�� 2008 2009 2010 2011 2012 2013 2014

0å 401.0 1,647.1 596.9 706.0 706.0 706.0 706.0
1å 635.8 211.4 939.8 353.8 418.5 418.5 418.5
2å 161.6 248.8 97.5 473.4 178.2 210.8 210.8
3å 105.6 49.9 77.8 36.5 177.1 66.7 78.9
4årz 63.0 51.8 27.8 35.6 24.3 68.0 45.4
H 1,366.9 2,209.0 1,739.7 1,605.3 1,504.2 1,469.9 1,459.6

��k��x7 
mä�m�7o�� 2008 2009 2010 2011 2012 2013 2014

0å 40.8 211.9 76.8 90.8 90.8 90.8 90.8
1å 200.2 71.4 317.3 119.4 141.3 141.3 141.3
2å 59.5 105.6 41.4 200.9 75.6 89.4 89.4
3å 55.9 27.6 43.1 20.2 98.1 36.9 43.7
4årz 38.4 35.8 19.2 24.6 16.8 46.9 31.4
H 394.8 452.2 497.7 455.9 422.6 405.4 396.6
§¨k 153.8 169.0 103.6 245.7 190.5 173.3 164.5

Pj«¬�100w« 
mä�mPn 2008 2009 2010 2011 2012 2013 2014

0å 70.1 200.7 56.6 67.0 67.0 67.0 67.0
1å 216.7 54.0 191.3 72.0 85.2 85.2 85.2
2å 71.4 108.7 35.3 171.2 64.4 76.2 76.2
3å 46.8 24.2 31.6 14.8 72.0 27.1 32.1
4årz 27.9 25.1 11.3 14.5 9.9 27.6 18.5
H 432.9 412.7 326.1 339.5 298.5 283.1 278.9

Pjk��x7 
mä�mPn 2008 2009 2010 2011 2012 2013 2014

0å 7.1 25.8 7.3 8.6 8.6 8.6 8.6
1å 68.2 18.2 64.6 24.3 28.8 28.8 28.8
2å 26.3 46.1 15.0 72.6 27.3 32.3 32.3
3å 24.8 13.4 17.5 8.2 39.9 15.0 17.8
4årz 17.0 17.4 7.8 10.0 6.8 19.1 12.8
H 143.4 120.9 112.1 123.8 111.4 103.8 100.2  



±³ 10 2. Fcurrent�2004p2008mie²Î  
 

 

Pj¬ Fcurrent
mä�mPn 2008 2009 2010 2011 2012 2013 2014

0å 0.24 0.16 0.16 0.16 0.16 0.16 0.16
1å 0.54 0.37 0.37 0.37 0.37 0.37 0.37
2å 0.78 0.76 0.76 0.76 0.76 0.76 0.76
3å 0.78 0.90 0.90 0.90 0.90 0.90 0.90
4årz 0.78 0.90 0.90 0.90 0.90 0.90 0.90
e² 0.62 0.62 0.62 0.62 0.62 0.62 0.62

��«¬�100w« 
mä�m�7o�� 2008 2009 2010 2011 2012 2013 2014

0å 401.0 1,647.1 596.9 706.0 706.0 706.0 706.0
1å 635.8 211.4 939.8 340.6 402.8 402.8 402.8
2å 161.6 248.8 97.5 433.4 157.1 185.8 185.8
3å 105.6 49.9 77.8 30.5 135.5 49.1 58.1
4årz 63.0 51.8 27.8 28.8 16.2 41.4 24.7
H 1,366.9 2,209.0 1,739.7 1,539.3 1,417.6 1,385.2 1,377.4

��k��x7 
mä�m�7o�� 2008 2009 2010 2011 2012 2013 2014

0å 40.8 211.9 76.8 90.8 90.8 90.8 90.8
1å 200.2 71.4 317.3 115.0 136.0 136.0 136.0
2å 59.5 105.6 41.4 183.9 66.7 78.8 78.8
3å 55.9 27.6 43.1 16.9 75.0 27.2 32.2
4årz 38.4 35.8 19.2 19.9 11.2 28.6 17.1
H 394.8 452.2 497.7 426.5 379.7 361.4 354.9
§¨k 153.8 169.0 103.6 220.7 152.9 134.6 128.1

Pj«¬�100w« 
mä�mPn 2008 2009 2010 2011 2012 2013 2014

0å 70.1 200.7 72.7 86.0 86.0 86.0 86.0
1å 216.7 54.0 240.1 87.0 102.9 102.9 102.9
2å 71.4 108.7 42.6 189.3 68.6 81.2 81.2
3å 46.8 24.2 37.7 14.8 65.8 23.8 28.2
4årz 27.9 25.1 13.5 14.0 7.9 20.1 12.0
H 432.9 412.7 406.6 391.1 331.2 314.0 310.3

Pjk��x7 
mä�mPn 2008 2009 2010 2011 2012 2013 2014

0å 7.1 25.8 9.4 11.1 11.1 11.1 11.1
1å 68.2 18.2 81.1 29.4 34.7 34.7 34.7
2å 26.3 46.1 18.1 80.4 29.1 34.4 34.4
3å 24.8 13.4 20.9 8.2 36.4 13.2 15.6
4årz 17.0 17.4 9.3 9.7 5.4 13.9 8.3
H 143.4 120.9 138.7 138.6 116.8 107.3 104.1  



±³ 10 3. F30%SPR 
 
Pj¬ F30%SPR
mä�mPn 2008 2009 2010 2011 2012 2013 2014

0å 0.24 0.16 0.23 0.23 0.23 0.23 0.23
1å 0.54 0.37 0.54 0.54 0.54 0.54 0.54
2å 0.78 0.76 1.10 1.10 1.10 1.10 1.10
3å 0.78 0.90 1.30 1.30 1.30 1.30 1.30
4årz 0.78 0.90 1.30 1.30 1.30 1.30 1.30
e² 0.62 0.62 0.90 0.90 0.90 0.90 0.90

��«¬�100w« 
mä�m�7o�� 2008 2009 2010 2011 2012 2013 2014

0å 401.0 1,647.1 596.9 706.0 706.0 706.0 706.0
1å 635.8 211.4 939.8 317.0 374.9 374.9 374.9
2å 161.6 248.8 97.5 366.8 123.7 146.3 146.3
3å 105.6 49.9 77.8 21.7 81.6 27.5 32.5
4årz 63.0 51.8 27.8 19.3 7.5 16.3 8.0
H 1,366.9 2,209.0 1,739.7 1,430.8 1,293.7 1,271.1 1,267.8

��k��x7 
mä�m�7o�� 2008 2009 2010 2011 2012 2013 2014

0å 40.8 211.9 76.8 90.8 90.8 90.8 90.8
1å 200.2 71.4 317.3 107.0 126.6 126.6 126.6
2å 59.5 105.6 41.4 155.7 52.5 62.1 62.1
3å 55.9 27.6 43.1 12.0 45.2 15.2 18.0
4årz 38.4 35.8 19.2 13.3 5.2 11.2 5.5
H 394.8 452.2 497.7 378.8 320.2 306.0 303.0
§¨k 153.8 169.0 103.6 181.0 102.9 88.6 85.6

Pj«¬�100w« 
mä�mPn 2008 2009 2010 2011 2012 2013 2014

0å 70.1 200.7 101.6 120.1 120.1 120.1 120.1
1å 216.7 54.0 321.5 108.4 128.2 128.2 128.2
2å 71.4 108.7 53.3 200.6 67.7 80.0 80.0
3å 46.8 24.2 46.3 12.9 48.6 16.4 19.4
4årz 27.9 25.1 16.5 11.5 4.5 9.7 4.8
H 432.9 412.7 539.2 453.6 369.1 354.5 352.6

Pjk��x7 
mä�mPn 2008 2009 2010 2011 2012 2013 2014

0å 7.1 25.8 13.1 15.5 15.5 15.5 15.5
1å 68.2 18.2 108.5 36.6 43.3 43.3 43.3
2å 26.3 46.1 22.6 85.2 28.7 34.0 34.0
3å 24.8 13.4 25.6 7.2 26.9 9.1 10.7
4årz 17.0 17.4 11.4 7.9 3.1 6.7 3.3
H 143.4 120.9 181.3 152.3 117.4 108.5 106.7  

 



±³ 10 4. F20%SPR 
 
Pj¬ F20%SPR
mä�mPn 2008 2009 2010 2011 2012 2013 2014

0å 0.24 0.16 0.33 0.33 0.33 0.33 0.33
1å 0.54 0.37 0.76 0.76 0.76 0.76 0.76
2å 0.78 0.76 1.55 1.55 1.55 1.55 1.55
3å 0.78 0.90 1.83 1.83 1.83 1.83 1.83
4årz 0.78 0.90 1.83 1.83 1.83 1.83 1.83
e² 0.62 0.62 1.26 1.26 1.26 1.26 1.26

��«¬�100w« 
mä�m�7o�� 2008 2009 2010 2011 2012 2013 2014

0å 401.0 1,647.1 596.9 706.0 706.0 706.0 706.0
1å 635.8 211.4 939.8 288.4 341.1 341.1 341.1
2å 161.6 248.8 97.5 294.6 90.4 106.9 106.9
3å 105.6 49.9 77.8 13.9 41.9 12.9 15.2
4årz 63.0 51.8 27.8 11.4 2.7 4.8 1.9
H 1,366.9 2,209.0 1,739.7 1,314.3 1,182.2 1,171.8 1,171.2

��k��x7 
mä�m�7o�� 2008 2009 2010 2011 2012 2013 2014

0å 40.8 211.9 76.8 90.8 90.8 90.8 90.8
1å 200.2 71.4 317.3 97.4 115.2 115.2 115.2
2å 59.5 105.6 41.4 125.0 38.4 45.4 45.4
3å 55.9 27.6 43.1 7.7 23.2 7.1 8.4
4årz 38.4 35.8 19.2 7.9 1.9 3.3 1.3
H 394.8 452.2 497.7 328.8 269.4 261.8 261.1
§¨k 153.8 169.0 103.6 140.6 63.5 55.8 55.1

Pj«¬�100w« 
mä�mPn 2008 2009 2010 2011 2012 2013 2014

0å 70.1 200.7 136.5 161.4 161.4 161.4 161.4
1å 216.7 54.0 409.6 125.7 148.7 148.7 148.7
2å 71.4 108.7 62.9 190.0 58.3 69.0 69.0
3å 46.8 24.2 53.4 9.5 28.8 8.8 10.4
4årz 27.9 25.1 19.1 7.8 1.9 3.3 1.3
H 432.9 412.7 681.4 494.5 399.1 391.2 390.8

Pjk��x7 
mä�mPn 2008 2009 2010 2011 2012 2013 2014

0å 7.1 25.8 17.6 20.8 20.8 20.8 20.8
1å 68.2 18.2 138.3 42.4 50.2 50.2 50.2
2å 26.3 46.1 26.7 80.6 24.7 29.3 29.3
3å 24.8 13.4 29.6 5.3 15.9 4.9 5.8
4årz 17.0 17.4 13.2 5.4 1.3 2.3 0.9
H 143.4 120.9 225.3 154.5 112.9 107.4 106.9  


