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xy^��_`ab108.7��2�2000x��gb�g150��200��2�|p
�w2003�2007x^_`ab100��2��g������2009x^_`ab149
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¥p�w2009x^¦§cd¨©�cd��*6�2009x^ª«ab62.6��2�
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¤É^_`ÊË Ìg 2010 x^ ABC b�®Ê^ª«a ¡¢uvcdÍÎÏÐ

�Fmed=0.418�́ oµ®Ê^cd¨© ¡¢uvÍÎÏÐ�Fcurrent=0.240� Ñ���
ÒcdÍÎÏÐgov 2010x^cda��jÓ���w¾^ÔÕ�2010 x^ ABC b�
®Ê^ª«a^¡¢gb 37.0 ��2�®Ê^cdÖ ¡¢��*6b 23.1 ��
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5Fcurrent6X� 3�Y� F�����; 
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�6W���}®�¯D'efgnoumvBlimit°��$¦±V'����'; 
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Y�g|pjZ[g[ñ\] ZR�^�¶uvw�ù��¶¥©�B¥^

_�¬vù�`©¥���vùbab�c��j�|�w  
¶��b#1g±u�´��7YZ[\]b�g10�12Pg"def�ù�

$L�8g�FµhÍÎ��¶���YZ[\]b�g1�3Pgij$fù�
hÍÎ��¶uvw  
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�g´�jTUVWXb�$L�n��bopqÏrs bt£�uv�

é«u lmuv��v6^w}x~���btyz{2|�2��í|}��

|v�v<  1965�wTUVWXbqé«u �~�ugopjlm��v��
	
�g´�vkmÊËb��ù�|�w���Nn�100	��^�@��bU
m�govkm�ý����ç�  1999�w  
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c*bTUVWX^¥��Ug�tuv�#1�w	
�^ef��b�g�é

�ùúcþ�v6��bè&é�ùúcþ^cd$%�|vwef�^cd

yb�g[
����uv��v6�^cdyb�g~�������vw  
 
�2�cda^��  
TUVWX7YZ[\]^cda^���	
��ë�b�1´oµ#3^�´

�¬vw1978x��^cdab_�^z�ù�\]�g��uvÅ�����
¬v�£�7YZ[\]�qK� ø£j��	
�g´�v	
cþ^cda

 yäØ��j±���#3�wê�ë^TUVWX7YZ[\]^cdab1960
xy�����	
�&'K�c*��Z��v���g�h���4|�^1975
xgb30�7×�2gR��w1970xy�ß��b��g�t�1986xgb5�4
×�2g�)�����1987xgb13�7×�2g�h��¾^�1990xyb13
� 15��2���|p�w
2000x��b���°�|
� 2004xb 9� 0×�2�
2005x´oµ2006xb10�
�2 ¤¥p��^^�2007
xb 6� 8×�2g����
2008x� 8� 1×�2g��
p�w  
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EEZ�� 5ó

1979 172,093 17,725 189,818
1980 177,468 37,469 214,936
1981 137,370 29,962 167,332
1982 130,154 38,360 168,514
1983 135,995 25,908 161,902
1984 113,995 25,017 139,012
1985 104,906 30,548 135,454
1986 53,881 23,265 77,145
1987 137,339 43,580 180,919
1988 113,237 31,915 145,151
1989 145,139 41,767 186,906
1990 134,417 44,991 179,408
1991 128,444 65,641 194,085
1992 157,680 71,179 228,859
1993 150,624 134,771 285,395
1994 134,160 128,597 262,757
1995 126,606 125,558 252,164
1996 178,127 139,259 317,385
1997 138,812 138,714 277,525
1998 106,549 102,992 209,541
1999 138,947 170,980 309,926
2000 109,611 148,397 4,279 262,287
2001 122,491 145,736 297 268,524
2002 142,097 149,173 1,112 292,383
2003 121,056 159,934 1,141 282,131
2004 89,695 130,975 501 221,171
2005 101,653 122,657 495 224,805
2006 108,143 126,737 1,387 236,267
2007 68,140 92,892 196 161,228
2008 81,336 109,570 219 191,124
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cda��2� £¤a�	�
CPUE

��2¥	�

1979 112,476 153,302 0.734
1980 108,501 99,975 1.085
1981 75,568 105,354 0.717
1982 87,411 112,146 0.779
1983 88,716 127,653 0.695
1984 75,753 104,969 0.722
1985 73,012 98,025 0.745
1986 37,072 100,338 0.369
1987 90,995 92,074 0.988
1988 66,679 72,615 0.918
1989 81,883 70,063 1.169
1990 70,729 53,983 1.310
1991 71,830 47,121 1.524
1992 85,218 39,526 2.156
1993 86,306 37,968 2.273
1994 45,737 25,946 1.763
1995 56,333 26,038 2.163
1996 75,862 23,937 3.169
1997 69,972 23,674 2.956
1998 75,369 33,036 2.281
1999 100,749 37,455 2.690
2000 77,199 24,042 3.211
2001 73,784 21,656 3.407
2002 87,385 27,639 3.162
2003 68,583 22,166 3.094
2004 60,730 25,899 2.345
2005 62,767 25,698 2.443
2006 70,506 26,341 2.677
2007 52,300 23,026 2.271
2008 58,780 19,938 2.948
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�^cda¥CPUE��j
Óª��w  
 
 
 
 
 

 



(����&"  
�1�_`áâ^¬  
c*î®¯°�±[��¯°´oµ>²h<a¯° ä�jÒZ³´µ^_`

ÊË ¶·uv�Ug�c*î®¯°�c���_`a²© Ìg�É^¸¹�

_`a ����w  
º�	
�c*î®¯°^ÔÕù�_`mt ¶·uv�Ug ¯°»^CPUE

^��Ø _`a²©��j¼£��½¾b¿�_�B�w  
W�_`ab_`a²©g�Àuv�Á���c*î®¯°ù�c���_`a

²©g�À�©�q� Âij����w  
q��À�©�q�b��Ã1979�2000x^¯°þ�c���å43 ��g�
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j�{|kl�¢Ý���{|kl�^¿[!¨g�pj_`�mtuv�ô

õuvw  
 
�9�[y�¼ÃÄÌ�Ø�cd¨©��®Ê^cdÖ^!¨  
®Ê��x3x���^cd¨©�FØ�b0.240�¬vw®Ê^FØ 1990xy

��^¿[!¨ù�����[y�¼ÃÄÌ�Ø���uv��MSY�� R
·uvcd¨©Fmsy� 0.739��FmsygzaÌÙ È���0.7Fmsy�=0.517�
´oµ®Ê^_`�� ¡¢uvcd¨©Fmed� 0.418�o�����g¬
�®Ê^cd¨©b{Â|��g¡¢��j�v�ôõuv�#12�w  
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2010� ABC601�7 1 1) (1)8019:;��	
�����6����wxyz$
{|9:��<� 4�	����	�.$k���:; 
5 !���(6<=$>?@A'!B�CD�EF@G'; 
5H�	
��6IJ4KL�MNO��PQRS��TUV'; 
5Blimit6"#�8 28.3,-.W !�"#�6X� 3�Y����(57.0,-.); 
5Fcurrent6X� 3�Y� F�����; 
5Fmed6W1990�Z[\�]^C_`abcd�efghij$k�0l; 
5Fmsy6]^C_`abcd�m' 1990�Z[\�efgno$1p?9q0l; 
5Fmsy���	
��6Wrst1umvwxyz${|9q}~O��0.7FmsyW
2010�����=43.7,-.�$�'����';��:�W�{��9:; 
5��	
�����6W����wxyz${|9:	����	�.��<� 4�$k�
��:;5���������6W	����	�.�m' 80+�Y; 
5( ��6���f������ 200_������;���f�� ¡�����¢V
'��� 200_������j�X� 5����0.435�m£019:�; 
5_`ab�m�q<=¤¥�¦?V'§¨2©Wgª«�¦?��¬@G:«

�6W���}®�¯D'efgnoumvBlimit°��$¦±V'����'; 
5IJ4KL�MNO��PQ 
²WM³��'<=�_`ab�¦?�m£s´µ¶�·¸'¹ºz��'»�¼½W<=¤

¥�¾¿�À�ÁÁW_`abcd�Â¸:<=2��)*$kÃP¥�9q��$�Ä;

<=2��¦¤�Å9q6Wno�ÆÇ�ÈÉ�ÊË�sÌÍC£VÎCDmÄ�Ï|$�Ä

Ð��V'; 
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(�!ç¿áâ) ÃÄÌ� FØ _`a
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008x��!� Fmsy 0.72 1,150 436
(193)

336
�148�

008x�2008x¿áâ� Fmsy 0.73 1,714 659
(288)

509
(222)

008x�2009x¿áâ� Fmsy 0.74 1,714 663
(289)
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(223)

191
(82)
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oc��v_`a²©�Ut� Ìg��^¬�¼£�w|´�[ytô�·R�

çèDE¨©�bï^�´���w 
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^�ì�280g� ù�v��_`a�Bt��|vw  
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|´�ÅÅ�ä����¼|cd¨©�F*�b�ïð^¬�����1979�

2000x^��¼| ��¨©�Z*�ù�çèDE¨©�M� Ë���jóÓ�
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¿��2 1.TUVWX7YZ[\]^_`��©�_`a�ª«©�ª«a�
       cd�6�cd¨©´oµ¿[·��

_`a²©
(Ç©)

_`Ç©
(üÇ)

_`a
���2�

ª«©
(üÇ�

ª«a
���2�

cd�6
�ö�

cd¨©
�FØ�

¿[·�
��RPS�

1979 13.32 38.73 108.4 16.23 45.45 17.5 0.270

1980 16.20 47.10 131.9 20.16 56.45 16.3 0.248 2.90

1981 9.59 27.87 78.0 10.87 30.43 21.4 0.342 1.38

1982 6.54 19.02 53.3 5.98 16.75 31.6 0.557 1.75

1983 7.28 21.15 59.2 7.33 20.51 27.3 0.460 3.54

1984 8.82 25.63 71.8 10.39 29.09 19.4 0.303 3.50

1985 4.36 12.66 35.5 3.37 9.42 38.2 0.725 1.22

1986 2.76 8.01 22.4 2.36 6.60 34.4 0.624 2.38

1987 6.18 17.97 50.3 5.07 14.20 36.0 0.665 7.62

1988 5.09 14.81 41.5 4.29 12.00 35.0 0.640 2.92

1989 6.04 17.57 49.2 4.70 13.15 38.0 0.719 4.10

1990 7.58 22.02 61.7 7.34 20.55 29.1 0.499 4.69

1991 8.29 24.11 67.5 8.10 22.67 28.7 0.491 3.28

1992 11.46 33.33 93.3 12.24 34.26 24.5 0.402 4.12

1993 12.00 34.89 97.7 11.60 32.47 29.2 0.501 2.85

1994 15.08 43.85 122.8 17.11 47.92 21.4 0.341 3.78

1995 15.80 45.92 128.6 18.53 51.89 19.6 0.308 2.68

1996 14.64 42.58 119.2 14.97 41.91 26.6 0.445 2.30

1997 21.70 63.08 176.6 27.28 76.38 15.7 0.238 4.21

1998 8.46 24.60 68.9 7.96 22.28 30.4 0.529 0.90

1999 18.46 53.66 150.2 21.25 59.50 20.6 0.326 6.74

2000 23.01 66.89 187.3 29.77 83.36 14.0 0.210 3.15

2001 21.68 63.04 176.5 27.49 76.97 15.2 0.230 2.12

2002 25.04 72.81 203.9 32.22 90.22 14.3 0.215 2.65

2003 16.88 49.06 137.4 19.46 54.49 20.5 0.325 1.52

2004 12.07 35.09 98.2 13.40 37.53 22.5 0.362 1.80

2005 16.24 47.21 132.2 19.96 55.89 17.0 0.261 3.52

2006 15.80 45.94 128.6 18.96 53.09 18.4 0.285 2.30

2007 11.18 32.49 91.0 13.57 37.98 17.7 0.273 1.71

2008 21.06 61.22 171.4 28.54 79.92 11.1 0.163 4.51

2009 18.24 53.04 148.5 0.263 1.86

 
 
 
 

 



;<�=B 
CDECD�FG  
 
1�c*î®¯°´oµ_`a²©  
c*î®¯°�úd()¯°�  
TUVWX7YZ[\]^�����¬v	
��b�6Pù�7Pgù�j	


�"Ò()�� !UÖ�úd()gov��¯°�60�70^¯°»� ÌÍ
��«]^��ÊË «�^qr� ¶·�j�v�¿�#3 1�w|´ûÅ^¯
°^ ¯°»^CPUE�ú 1Ý1��¬�^Ï©Ç©�^��Øb¾^x^c
Ë�cda��T�!¨����j�v�¿�#3 2�w����2008xbãä�
åº^efgopjÌþ^cda�_`a²©�����vØ qrs�¥p�w 

2009x^¯°ÔÕ^�í�¿�#3 1���j�#"�#'���bCPUE�ú
 1Ý1��¬�^Ï©Ç©��40Ç�¤^��Ó����¯°»�¬���
�g��b��g��Ó����¯°»�180Ç��¬p�w�ù��Å^���
b�é���ýs�ÐÑR17cm�18cmÝ�&1�¬p�w#@ç67���
b��Ó����¯°»�ýs�«��ÐÑR17cm�18cmÝ�ýùp�w

j"K	
��b�Ç��Où��N���� &1g��¼��Ó����¯

°»�¬p���ÐÑR17cm�18cmÝ^���ýùp�w$K	
��b�
�/Og����Ó����¼��¯°»�¬p���ÐÑR16cmÝ��^�
��&1�¬p�wv6��b�qù� &1gCPUE�30��^��Ó���
�¼��¯°»�ýùp�wv6��b�ef�g��jÐÑR21cm�¤^�
�^����ùp�w�ù��ÐÑR23cm�¤^��b�x��o���Ó
���s�ef��Ö×g�é�¬v�°�_���w  
|´�c*î®¯°�	
�TUVWXc*î®¯°�b�1994x��b6P�

7P�9P^3¥ÌÍ��jr���1995x��b7P^_^ÌÍ�|pj�vw�
��pj�_`áâgä�v_`a²©b�1995x lg�É^o(g¼£�w  
�a�1995x��bÌÍ�� ¯°»^��CPUE�ú 1Ý1��¬�^Ï©Ç

©� _`a²©��jóÓw  
�b�1994x��b�ÌÍ���¯°»���¼gì`�j�vK��ý�Å�

ù��6�7P^¯°�� �Æ�B�23^���g����Ò����
�ÌÍ���¯°^��CPUE ���^CPUE��j¼£� ���^�
�CPUE _`a²©��jóÓw  

 
2�±[��¯°  
TUVWX±[^��ÊË¶· �¼��j�10�11PgTUVWX7YZ[

\]^�¶*�¬v<�ù�ij"$Kef��Q<45cm�=YÎ�Fµ80cm
���Î�^z{2|�2Øæ� ä�jÌÍ�j�v�¿�#3 3�w±[^�
�Ó�bÛx^h<ao�¾^x^ª«a�^�!���Å��=���A

Bç�D1988���gQ<45cm^z{2|�2Øæ�govÔÕb�_`���
��xygbª«^_`�� ¶·uv^gÔÕ�¬vÅ��ô§��j�v

 









;<�=4 
cdedfghi jhkg lm�nopq r_st �@+1A

 
Beverton Holté¿[ö÷b�����_`Ç©�ª«©ù�¼£�w¿[!

¨éb�&RÀ¼|�@kl�h<t°^!¨ ��g��x^T�|h<ÊË�Ýs

1990x��^ª«©�_`Ç©^!¨ Ìg��������!¨é ��uvþ�kl
^î�¼|ængopj_`�qrs�����Èi��v1998x^Øbõ���w¿[
!¨bBeverton Holté ÞåUgÊË�$©�²��g�(��j�½§Ø/ÀÁØ^
$©^øË�¬ù�Ü�g|vo(g¨©a�b ¼£�w 

 
 
                                                                       �4 1�     

�eN �
 
|´�cda�Y�b�É^o(gcÀ^&��cd��v��jóÓuv�� 

Sb
Sa

t

t
t ��

�
�

�

�

1

1

1

 
weeNY FM ���� �� )1()2/(

�4 2� 
 
��Ê»g´�vcda� ¢Ý[a�b�É�óÓ��v�&?2006�w 
 

    �4 3� w��
bNa
eNeNY
M

M

�
�

�� �

)(

)2/(
)2/(

 
 
���°msyb¿[!¨é^ú{V43ù��É^o(góÓ��� 
 

2
)ln( MaFmsy
�

� �4 4� 
 
¾^�^_`Ç©b� 
 

�4 5� 
 
�¬v�&?2006�w 

b
eaaN
M

msy
��

�

 



;<�=I 
uv?�wxyz{|}~���������  

 
_`Ç©�Nt�b�(4 1)é^Beverton Holté^¿[!¨ég�(���w|´�

ÊËð���bú{V43^��^þgc���øËù���0�³��Ë0.254^
�²���Z[�^�w|´�1998xg����o(|²Z¼|mn��jh<
a�15xgB¥^�6���g|vo(gÑ����6.7ö^a��0.5 {2³
�gZ[�^jÂi��w  

 
�5 1�  �eN �

Sb
Sa

t

t
t ��

�
�

�

�

1

1

1 
 
ÅÅ��2009x^��Øba=7.98�´ 0.108 
 

ª«©�St�´oµcda�Yt�b_`Ç©�cd¨©�Ft�´oµçèDE¨
©�Mt=0.6�î��ù��5 2�é´oµ�5 3�é�¼£�w  

 
�5 2�  tt FM

tt eNS ����  
 

�5 3�  weeNY tt FM
tt ����� �� )1(2/

 
 
����2009x^ª«©� S2009�b_`a²©�cda^!¨�
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