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��OPQRSTUVWXYZ,1970[\=]^_ 200`&=a_,1970[\a
]bc 1980 [\ObQdefg,1998 [O 1,118 `&Ohgij,2008 [Zklm_
836`&OnogdpRqDEYZ 1980[\a]bc 2,000r3,000`&_stgdpR
j,u[novw_xRqWXY,CPUEVstyz{(`|}V~�bcDE��Z�
�,no_xRy��giq1 �V��DE�ly���,����lbcs�gi�f
��Z 0.07r0.14_,����j��Vf��O�g�[ 40�r60�������O�
 dpR¡Vy¢£c¤Rq¥�¦�V§¨��©ª«¬_­® Blimitªs�¯R°yj
_­�b ii±,ABC ²�Vi±V³´µ¶ 1 3) (2)O³·pd ABC ª²¸giq¹
�VWX©lyº»gi,2014[O 2008[VDE�¦ª¼½¯RWX©l�0.9Fcurrent�
ªDE¾¿³¦ygiq 

 
 2010[ ABC DE¾¿³¦ Fm WXÀ" 
ABClimit 711`& 0.9Fcurrent 0.93 39% 
ABCtarget 626`& 0.9Á0.9Fcurrent 0.85 36% 
WXÀ"Z ABCÂDEY,FmZÃÄ�j 1.0_xR 2�VWX©l 
 

[ DEY�`&� WXY�`&� Fm WXÀ" 
2007 2,125 835 1.01 39% 
2008 2,022 836 1.08 41% 
2009 1,920    

�¦��� Åw�no 
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´�ZÐ�ÑbcÒÓObQd7ÔÕOÖi d>×g,ØÙWÚOy dÛÜ�Ý�

_xÏ,BCWÚPÞßDE¾¿àWÚáV�ây� dpRq	
��VSTUVWX

Yãß¨�äZ,åæVSTUV 12%,15%�2006 [�_,	
��VÝçWXY,¨
�äV 0.5%,2.3%�2006 [�_x iq1980 [\bc-µè�����jéêë¤d
PÏ,1990[\a]Íì,�[ 400�r500��íî��ë¤,2007[V�����l
Z 482 ��_x iqïðñOPpdZ,òó 16 [bcéêë¤dpRïðñôà�õ
�ß­öWÚ�â�DE÷øù�V�âÝ�Oú�ë¤dpRq 
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�1�>×û÷ü 
ýO	
��_¨^¤iþ�ÝZ��ØÙ�_ó�g,��O	"�O>×ª
�Rj,

�óÝ�^_Z	
��O>×¯RqóÝO�Ry,	
��O�^R¡Vy
��t¸

¯R¡VjxÏ,t¸V+"ZF2��_Z���Ñ�,��2��_Z<a�Ñ�wb

��� 1���:� 1995,@A� 1995,L8� 1995�q 
 
 

Ë('%Ì` ³���,�©��á 
[�[�� 
WX�l 

	
��
ãß�ò9�
OPQRWÚÅw��æ�æ�� � 
� ��!ù[�����r->(11)/�� 
¨"��#$�� 
û%Ü&�'Y����r->(11)/�� 
û(+���)�å�*ó��-.r->(7)/�� 
û+,-��.Û,å�,[�����34,�:,JK,@A�

f�Yúl /µf�Y���JK,@A)û012Ì` 
3�45©l�M� [�iÏM 0.31ª7� 
2009[f�Y 2008 [�89ÝYy 1998r2008 [V§¨�ó:�Vò;mÞÏ

²¸ 
WX<=Yúl û	
��
ãß�ò9�
OPQRWÚÅw��æ�æ�� �

� ��!ù[�����r->(11)/�� 
û>´õ,>´W?Vô�WXYy<=Y�2000r2008[�-.,
JK,@A,�:,2002r2008[�6�,->,2004r2008[�
34� 

��� ¨"��#$�� 
û(+���)�å�*ó,@AVBC��-.r->(7)/�� 

>DEF� òó 20 [�BCWÚ	
��GHÌIJKDL�-.,34,6
�,�:,@A� 



�2�[�ûó� 
´�ZMNOÞÏó�OOP�QjRc¤RqMZNÞÏ¡-àOó�g,5 �_ZMZ
NV 2SÍ�V.Ûy�RqTUZ 15���_xRq1995r2004[O+,-�ªV i
W.Vå�,.ÛyXYZ�[OÞR[���mªÉÊg,MN�V[� tyå� Lt(cm)
V von Bertalanffyó�\y,å� L(cm)y.ÛW(g)V]HU`1(\ªs�gi�� 2�q 

 
[� å��©\ N�Lt=62.78(1 exp( 0.29(t+0.96)))   (1) 

M�Lt=92.94(1 exp( 0.24(t+0.59)))   (2) 
å� .Û�©\ N�W=0.0072L3.10    (3) 

M�W=0.0047L3.23    (4) 
 
�3�ó_û�8 
�8+Z,F2��_ZL8�V�ò9��,��2��_Z�:�ïðñãß�Gñ,

@A�`ñ,añ�2ãß8b2O>cgdpRy¢£c¤dpR��d�q�8�ZF2

��_Z 2r5 ),��2��_Z 3r6 )_xRq[��ó_À"ZMj 1 �_ 4%,2
�_ 75%,3�_ 82%,4�Í�_ 100%,NZ 1�_ 4%,2�_ 52%,3�_ 91%,4
�Í�_ 100%_xR�� 3��@A� 1995�q 
 
�4�efg�© 
F�aV�ÝZ]hçiÝçVþÝáªjk¯Rj,óÝZÝgl_xÏ,mnçio

pç¡fg¯Rq�ÝZqrsáV-àÝOfgë¤R��:� 1995,@A� 1995,L
8� 1995�q 
 
 �!"�#$�

�1�WÚVkÜ 
ôà�ß­ö�ÍÎ,ô��,tö,�uö_%OWXë¤RqW[�WXYVÀ"Z,

ô�,tö,�uö_v¤w¤ 6À,2À,1À��_xR�� 4�qxZ�óÝ,ybc
ýObQdZóÝjWXV%._xRq 
 
�2�WXYVst 
WXYZ 1970[\=]^_Z 200`&=a_x ij,1970[\a]bc 1980[\

ObQdefg,1988[OZ 1,000`&ªz£iq1999[V 1,118`&ª{(IO,v
Va��OnoO|},2007[Z 835`&,2008[Zklm_ 836`&_x i�~ 1,
� 5�q^i,üWOÞR�fYZ 1997[ 1r12)OPQR��_Z 7`&_�� ��
�!ù��2 1998�,WXY 972`&V 0.7%_x iq 

 
�3�WX<=Y 
� ��!ùOÞR 2006 [^_Vô�,töV<=Y�¸W�l�Z,ô�_ 1978

[�1,285,936 ��,tö_ 1982 [�1,034,989 ��O�-y�Ï,vVa�[�Ono
vwOxRq2006[V¸W�lZv¤w¤,718,757�y 506,802�_xÏ,1980[V



0.6 S,0.5 S_x iqôà�uöV<=Y�W�.l�Z 1970 [\a]bc 1990 [
\=]ObQd 2,000r2,200!_��p_x ij,vVanovw_,2006[VW�
.lZ 1,562!_x i�~ 2,� 6�q 
ô�>´õ�->,�:�yô�>´W?����,�¨,��,F�,��,���,

�ñ,�G�V"ùV<=Y�¸W�l�Z,2002[j 44,406÷_,2008[j 40,040
÷_ 0.9SOnogi�� 7�q 

�

%����#��

�1�DEÇÈV�[ 
1987r2008[^_V 22[�V[�[��WX�ly,2000r2008[^_V 9[�V
>´õy>´W?V CPUE�kg/¸W�l�ª��DEYVú>ygdÉÊg,s�(�
&�z{(`|}OÞÏ[��DE�lªs�gi�ò� 2001�qCPUEZ,��A��
�Ë��GLM�_>¦Agi[��V�ô� ò;�ÍÎ,>¦A CPUE�ª	
��
VSTUV��DEYVú>mygi�¡� 2004�q6 �Í�ª¢T£��(¢yg,5
�y 6�Í�VWX©ljágpy7�giq�u[VWX©lZ,z{(`|}_²¸
giDEYÞÏ¤±i CPUEy,>¦A CPUE yj,�¡�¥¯Rmª�¦[_s�g
iq^i,�u[V 1r4�VÃÄ�Z,§`H£¨I©ªG|}��«,«� 1999�V
~�ª¬^£,­® 5 [�2003r2007 [�Vò;Oágpy7�gi�DEYs�[,
CPUE>¦AV¯°Z±²DL�³�q 

 
�2�DEYú>mVst 

1970r2006[^_� ��!ùOÞRô�,tö,�uöV CPUE�ô�ytöZ kg/
¸W�l,�uöZ`&/W�.l�VstZ,p®¤VW[OPpd¡ 1970[\bce
fvw_,u[Z��¦_stgdpRq2006[Vô�,tö,�uöV CPUEZ,v
¤w¤ 0.77,0.41,0.07_,1970[V CPUEyº»g 9.0,8.4,13.3SOefgdpR
�~ 2,� 8�q 

2008[V>´õû>´W?Vô�V>¦A CPUEZ,2000[yº»g 0.5SOnog
dpR�~ 3,� 9�q 
 
�3�WX"V[�*ó 

1995r2008[O���,1994r2008[O�G,�ñ,L�,2000r2008[O���,
7´,µ
(,¶«,·¸,2001r2008 [O?�¹,º»,¼�¹_,ô�VWX"V
å�*óª,1995,1998r2008 [O�½_töVWX"Vå�*óª,2004r2008 [
O¾8,æR,¿À_tö,Áö,�´ÂÏOÞRWX"Vå�*óªù-giq^i,

1996r2008[O�Ã,-Ä,Å�_�uöVWX"V[�*óª�Æiq 
1994r2008 [Z,	
��VF2,�2,�2V��ûW[�Vå�*óª>´W?

V)��'�ÛY_fÛò;g,ëcO,��ûW[�WXY_fÛò;g,	
��å

.Vå�*óªs�giqÇ[Vå�*óZå� [�Ë('ÞÏÈógi Age length key
�É~ 1�_[�[��WX�lOÊËgiq°V�Ì 1996r2008 [V�2��V�u
öVÍ&¢�Z[�*óª��gdpRV_,�uöªÎpiWXY_s�gi	
��



å�V[�[��WX�ly,�uöV[�*óË('bcs�gi[�[��WX�l

ªf£,[�[��WX�lªs�gi�[�*óVs��[V¯°Z±²DL�³�q 
1987r1993 [Z��#$ÏÐÑÚ�ÒÓOÔÕë¤dpRå�*óªÖÊgiq[�

Vå�*óª��WXY_fÛò;g,	
��å.Vå�*óªs�g,Age length key
_[�[��WX�lOÊËgiq~ 4,5,� 10,11Ov¤w¤[��WX�l,[�
�WXYª×¯q 
�4�DEYyWXÀ"Vst 
STU	
��Ø�VDEYZ,1987[Íì 2,000r3,000`&_stgdpRq1998

[O�-V 2,953`&Ohgij,vVanovw_,2008[VDEYZ 2,022`&_x
 i�~ 6,7,� 12�qz{(`|}V�ÙÚTU('ygi F5,2008VÛs�m 0.43 V
95%ÜÝ
�Z 0.26r0.89_x iq°VmÞÏ¤±i 2008[DEYVÛs�m 2,022
`&V 95%ÜÝ
�Z 1,367r2,794 `&_x iq^i,Þ[�^_V�u[V[��
WX©lj­® 5[Vò;Oágpy7�gi�[_)²giz{(`|}~�y,ß[
�V~�ªº»giy°à,QZÖ®b_u[V`§&á¡ 95%ÜÝ
�O#^RÔÕ_
x i�� 13�qWXÀ"Z,35r50%VÔÕ_stgdpR�� 12�qWX©lVs�
~�ÞÏWXâZÇ[y¡ 2,3�j��,4�Í�_Z°¤cÞÏ¥pvwjxR�~ 8�q
�89ÝYZ 1998[O�-V 1,967`&Ohgij,2008[Z 1,303`&y 2/3��O
nogdpR�~ 9,� 14�q 

1994r2008 [V 1 �ÝV���ª,(+��_ãc¤iå�V-�my��Ýb��
ÝbªCäåV@AVBCÞÏ��gi��ªÊpds�giq1998[ÍìV���Z,
òó 20 [�BCWÚ	
��GHÌIJKDLVÔÕë¤dpR,�����l_fÛ
ò;gi��æV>DEF��@A��_±çgiqv¤Í=Z��ÝV>DEF�j

100%y7�giq���Z,MNèé_s�gió�ê� 
Lt=101.74(1 exp( 0.17(t+0.88)))     (5) 

ªÉÊg,¨¤ië[V 1r12 )V��Oå�Vs�mV>¦ìQ(�=5.73)VÔÕ�Oí
^¤R�ly��ÝV�lbc¤±iq���Z	
��VF2,�2,�2�yO¤±,

���WXY_fÛò;g,>DEF�_À i¡Vª	
��å�Vmygiq2000
[Í=ZF2��_V(+��Ë('jî>_�pi±,°V�V���Z 2001r2003
[Vò; 0.18 y7�giq	
��å�V 1 �V���Z 13r35%_,2008 [Z 35%
_x iq���l,1�V��DE�l,1�V���bc,�f���=1�V���
×1 �V��DE�l÷���l�ª¤±iy°à,1995r2008 [V�ò; 0.10 _ 0.07
r0.14VÔÕ_stg,2008[Z 0.12_x i�~ 10�q 

1�DE�lª��Ýy��ÝO>ïgiy°à,1995[Íì��ÝZ 40�r60��
����DEOfÖ dpR°yj×ë¤i�� 15�q1987r1994 [Z 1 �V���V
��jðî>_x iV_,�f��ª 0.10 y7�g,°V��V 1 �Ýª��y��
yO>ïgiq�89ÝYy��V 1�DE�lZ,9ÝYV�¦jx^ÏÊAgdPc
®,¥�¦�V��j�pi±,ñò�§¨��©ª«¬¯R°yj_­�b i�� 16�q
§¨�ó:�Z 0.71r2.05 VÔÕ_ò; 1.24 _x iq§¨�ó:�Z 1990 [\=]
yº»g,u[Z¥p�¦y� dPÏ,1990[\yó��V9ÝYjpd¡,f�Yj
o�p��OxR�� 17�q3�45©lVmª±0.1ÊAëôi+"VDEYy�89Ý



Y,��V 1�DE�lVõ�|}V~�ª� 18O×¯q� 19Z 6)Vañ_V{(I
æV���Ý�0�Ý��$�l�400m2xiÏ�y,ë[V��V 1�DE�lV�©
ª×¯q 
 
�5�DEV�¦ûÅw 
DEYZ 1987 [Íì 1,500r3,000 `&V�ªstgdpRq2008 [VDEYZ 0r

�-mV�V 2/3 Í�_xR°ybc,DE�¦Z��y��gi�~ 9,� 12�qÅw
ZDEY,>¦A CPUE,WXYj,öOnovw_xR°ybc,noy��gi��
5,9,12�q 
�6�DEyWXV�© 
� 20 Z[��WX©lV�[ÊAª×¯q� 21 ZWX©ly YPR,%SPR V�©ª

×¯�YPR y%SPR Vù²�[Z±²DL�³�q� 22 Z�89ÝYyWX©lV�©
ª×¯q¹�V F mZ F30%i F0.1 �îVs÷ë¤RDE¾¿³¦ª-­��÷ dp
Rq2006 [Íì��V 1 �Vf�Y,§¨�ó:�j¥�¦_xÏ,DEjnovw_
xR°ybc,¹�VDE�¦ª¼½¯ROZWXâªnoëôRøÜjxRq 
 
�7������� 

2010[bc 5[�WXây���lªv¤w¤ÊAëôi+",�ùë¤R 2014[V
DEYyWXYªs�giq��V 1�DE�lZ=[V�89ÝYy 1999r2008[V
§¨�ó:�Vò;m 0.86ªÊpds�giq^i,����V�f��Z 2004r2008
[Vò;m 0.11ygiqWXâZ F=0.1r1.2,���lZ 0r600��VÔÕ_ÊAëô
2014 [VDEYyWXYª¤±i�úûG-�[V¯°Z±²DL�³�q� 23,� 24
Zv¤w¤ 2014 [VDEYyWXYVáY��_xRqWXây��YªöOnoëô
R°yj¸û¤�,¹���VWXYª¼½_­RüýljxRqgbg,WXâj¹�

V^^_��YVéªnoëôRy,úûVDEYyWXYjno¯Rþ�jxRq 
 
&��'�' � ()* �+,�

�1�DEÇÈV^y± 
DEY,CPUE,WXYVstbc��gd,DEV�¦Z��,ÅwZno_xRq 
 

�2�ABC�ßOs�WXYV²� 
1987[ÍìDEZ��¦�y¢£c¤Rj,¥�¦�V§¨��©ª«¬_­�pi±

Blimitªs�¯R°yj_­�b iqDEV�¦Z��,ÅwZnoy¢£c¤R°y
bc,ABC²�Vi±V³´µ¶ 1 3) (2)ª�Êgiq¾¿³¦ygd,F0.1i F30%�
îV�*��³¦mi,� 21i� 24V�©bc Fmax�î,DE�¦ªefëôR°y
ª�>y¯R°y¡_­Rj,DEYj��_xR°ybc,2014[O 2008[VDE�
¦ª¼½¯R°yª¾¿�>ygiqDE¾¿³¦Z,2008[VWX©lO�gdDE�
¦ª¼½¯Ri±V�n��1ªbQi Fcurrrent��1ygiq�1VmZ	h�§(	


&~�ÞÏ 0.86��0.9�ygiq	h�§(	
&Z,z{(`|}V=�[ªÉÊg,
��V 1�DE�lj=[V�89ÝYy,1999r2008[V§¨�ó:�Vò;m 0.86



ªÊpds�giq2009 [VWXâj 2008 [VWXâyág�,2010 [ÍìZÇ[�
�VÃÄ�j 2008[V¡Vyágpy7�giq^i,2008[Íì¡¹���V���
�jéêë¤Ry7�g,���ly�f��Z,v¤w¤
u 5[�Vò;_,481�
�,0.11ygi�úûG-�[V¯°Z±²DL�³�q 
§¨�ó:�j 1999r2008[V�_ôëp 5�[Vò; 0.75Vy­,DEY�¦ª¼

½¯R Fj 0.85_,ABClimitVWX©lV 0.91��0.9�S_x iqv°_ ABCtarget
Z§¨�O�pdð�élª¢�g,¿å� �=0.9yg,§¨�ó:�j¥�V 0.75Vy
­ 2014[O 2008[VDE�¦ª¼½¯RWX©lygiq 
 
 2010[ ABC DE¾¿³¦ Fm WXÀ" 
ABClimit 711`& 0.9Fcurrent 0.93 39% 
ABCtarget 626`& 0.9Á0.9Fcurrent 0.85 36% 
WXÀ"Z ABCÂDEY,FmZÃÄ�j 1.0_xR 2�VWX©l 
 
WX	�1�  WXY�`&�     

 ¾¿³¦ 2008 2009 2010 2011 2012 2013 2014
¹�VDE�

¦ª¼½ 
0.9Fcurrent 
�F=0.93� 

836 809 711 737 746 760 775 

  DEY�`&�     
 ¾¿³¦ 2008 2009 2010 2011 2012 2013 2014

¹�VDE�

¦ª¼½ 
0.9Fcurrent 
�F=0.93� 

2,022 1,920 1,846 1,899 1,939 1,982 2,022



DEY��`&�

F ³¦m 2008 2009 2010 2011 2012 2013 2014
0.11 0.1Fcurrent 2,022 1,920 1,846 2,895 4,319 6,181 8,650
0.22 0.2Fcurrent 2,022 1,920 1,846 2,726 3,843 5,240 7,008
0.32 0.3Fcurrent 2,022 1,920 1,846 2,571 3,430 4,462 5,707
0.43 0.4Fcurrent 2,022 1,920 1,846 2,428 3,074 3,818 4,673
0.54 0.5Fcurrent 2,022 1,920 1,846 2,297 2,764 3,282 3,850
0.65 0.6Fcurrent 2,022 1,920 1,846 2,175 2,494 2,836 3,192
0.76 0.7Fcurrent 2,022 1,920 1,846 2,063 2,259 2,463 2,665
0.86 0.8Fcurrent 2,022 1,920 1,846 1,959 2,053 2,150 2,241
0.97 0.9Fcurrent 2,022 1,920 1,846 1,863 1,873 1,887 1,899
1.08 1.0Fcurrent 2,022 1,920 1,846 1,774 1,715 1,664 1,622
1.19 1.1Fcurrent 2,022 1,920 1,846 1,692 1,575 1,476 1,397
1.29 1.2Fcurrent 2,022 1,920 1,846 1,616 1,452 1,316 1,213

WXY��`&�
F ³¦m 2008 2009 2010 2011 2012 2013 2014

0.11 0.1Fcurrent 836 809 110 179 245 337 474
0.22 0.2Fcurrent 836 809 211 323 422 558 747
0.32 0.3Fcurrent 836 809 305 437 548 694 889
0.43 0.4Fcurrent 836 809 391 527 634 772 944
0.54 0.5Fcurrent 836 809 470 598 691 808 947
0.65 0.6Fcurrent 836 809 544 652 725 815 917
0.76 0.7Fcurrent 836 809 612 693 742 804 868
0.86 0.8Fcurrent 836 809 675 723 747 779 812
0.97 0.9Fcurrent 836 809 733 744 743 747 752
1.08 1.0Fcurrent 836 809 787 758 733 711 693
1.19 1.1Fcurrent 836 809 837 766 717 673 638
1.29 1.2Fcurrent 836 809 883 769 699 636 587  

 
�3�ABClimitVÇÈ 
f�YVð�élª¢�gi	h�§(	
&ªÇ	�1�O�­ 1,000÷Vp,2014

[VWXYys�mV 95%ÜÝ
�ª¤±iq��V 1�DE�lZ,=[V�89ÝY
yT&��O 1�ÃÄgi 1999r2008[V§¨�ó:�ÞÏs�giq���ly�f
��Z ABClimitV²�yó�O,v¤w¤ 481��,0.11ygiq95%ÜÝ
�ZÚ(
%&'o�[_s�giq^i,2014[O 2008[VDEYyWXYª�÷R��ª¤±
iq 

 
 
 
 
 
 
 
 
 
 
 
 



úûWXY ÇÈ 
WX	�1� 
�¾¿µ¦� 

Fm
(Fcurrent
yVº»� 

WX

À" 5[a 5[ò; ¹�DEYª

�÷R�5[a�
¹�WXYª

�÷R�5[a� 

2010
[

ABC

³¦m_VWX

��1Fcurrent� 
0.93 
�0.86 

Fcurrent) 
39% 

689r
881`
& 

746`& 46%� � � 11% 711`
&

³¦m_VWX

VGð��u 
��F³¦m� 

0.85�0.78 
Fcurrent) 36% 

701r
732`
& 

676`& 47%� � � 0% 626`
&

�  �  � �  2010[²�WXY

¹�VWXâV

¼½(Fcurrent) 
1.08 
�1.00 

Fcurrent) 
43% 

616r
794`
& 

736`& 0%� � � 0% 767`
&

zU&` 
�� ��DEO�¯R¹�VWXâª 2À��noëôRy½���WÚjüýy¢£
c¤R 

�� FcurrentZ 2008[VWX©l 
�� úûWXY�5[a�Z 95%ÜÝ
�ª×¯ 
WX©lVs�mVð�élª¢�g,F5,2008V 95%ÜÝ
�V�� 0.89(F2,2008=2.02)

Vy­,5[a 2014[O 2008[VDEYVÛs�m 2,022`&ª¼½¯RWXâª¤±
iq 

úûWXY ÇÈ 
WX	�1� 
�¾¿µ¦� 

Fm
(Fcurrent
ÜÝ
��

�yVº»� 

WX

À" 5[a 5[ò;
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�� °V~OPQR�1Fcurrent,��1FcurrentZ 2008[VDEY�95%ÜÝ
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�� °V~OPQR FcurrentZ 2008[VWX©lV 95%ÜÝ
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�4�ABCV§ÇÈ 
ÇÈ�â[ ¾¿³¦ Fm DEY ABC 

limit 
ABC 

target 
WXY

���û§ÇÈ�   �`&� �`&� �`&� �`&�
2008[���� Fsim 0.87 2,170 875 812  
2008[�2008[§ÇÈ� Fsim 0.87 2,135 793 747  
2008[�2009[§ÇÈ� 0.9Fcurrent 0.93 2,022 770 719 835 
2009[���� Fsim 0.87 2,271 809 701  
2009[�2009[§ÇÈ� 0.9Fcurrent 0.93 1,920 731 682  
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å.ù����!¾¿"DE¾¿s�Ñ#  1999�OÞRy,§��Ío$Z	
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Í
Våæò;jå� 28cm_xRVOºÆ,	
��_Z 20r28cm_ò; 24cmyi
iôë�,ôàÝjÞÏ��WXë¤dpRy¢£c¤Rqö�V
-i(+_V�'�

ÝVå�%�Ío$ª&­��,F�+ÉuO'W
i'W�ª(�¯R�î,ôàÝ)

*� Véêª+�g,1,2�VWXâª�ngi+"V 2014[VDEY,WXY,�
89ÝY,SPR,%SPR,YPR ª	h�§(	
&_G-giqúûG-Z,ABC ²�
yó�O,2010r2014[VWXâªÊAëô,���lZ¹�yóµèV[� 481��,
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&_xRq2cm��
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/�MN�å�gh�V.Û�å� .Û�©\ÞÏ²¸�yå�*óVibcå�*óª

ÛYÀ"OÊËgiq 
0�/y Age length keyªÉÊgå�ghm�[�À"ª²¸giq 
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 ��������� mkmk LLLL  (16) 

°°_�kZ�ÙÚTU(', k�̂ ZvV�¦s�mª×¯q�kVmZ ExcelVr(�	(

I_s�gi�«� 2003�q3�45©lZ«�û«�V�[�«� 1960�ªÉÊg,
��[�Z 8 ��S\c 2004�y7�g M=0.31 ygiqDE�lbcDEY�VÊË
Z,[���ªV iWX">´bc¤±iMNèéV[��ò;.ÛªÉÊgiq 
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>´W?,>´õÞÏ#$giô�V)�yV CPUEOZ,Ç[VDEÊÅVÜ�Í


O,æ�VÜ�i,�
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Log(cpue) Z��[�������++����+�û���ìQ (18) 
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f�xiÏWXY�YPR�yf�xiÏ�89ÝY�SPR�Z,ÍÎV\_¤±iq 

[� 1� 2� 3� 4� 5� 6+� 
ò;.Û(g) 323 806 1,667 2,818 3,626 4,378 



� ��
�





�

�
8

1
)exp(1

a
aaa

a

a WSMF
MF

FYPR     (19) 

�
�

�
8

1a
aaa WSfrSPR       (20)  

� �)(exp1 MFSS aaa �
��  (iog S1=1)   (21) 

°°_,fraZ a�Vó_��M�ª×¯q 
 
�5�úûG-�[ 
Ç[�VDE�lZÍÎV\_¤±iq 

�f�����l�����
�

�

 RPSWfrNN

a
aayay

6

1
1,,1    (22) 

)2/exp()exp( 1,11,1, MCMNN yayaya 


� 



 � � (a=2,…,5)  (23) 

)2/exp(

)exp()2/exp()exp(

1,6

1,61,51,5,6

MC
MNMCMNN

y

yyyy






�


�


�


�

�

�������������������
 (24) 

Ç[�VWX�lZÍÎV\_¤±iq 

)2/exp())exp(1( ,,, MFNC yayaya 


�     (25) 

 



~ 1. STU	
��Ø�Vñ�WXY�`&�PÞß���l����V�[ÊA 
[ �� -. �� �� añ �a ¿� �G ïð "ù ���l

�� � � �� 	
 � � � (��)
1952 18 10 102 106 43 14 45 39 377
1953 9 4 54 77 40 7 36 38 265
1954 16 5 111 84 88 8 69 72 453
1955 8 2 79 90 74 15 79 84 431
1956 25 3 110 61 38 13 46 95 391
1957 11 2 44 27 38 22 39 16 199
1958 7 1 39 2 23 19 47 3 141
1959 4 1 20 12 28 13 75 48 201
1960 0 0 18 10 19 13 66 77 203
1961 7 12 14 19 31 100 183
1962 3 1 8 7 18 17 37 45 136
1963 6 1 11 2 19 11 15 23 88
1964 4 0 16 1 14 16 33 8 92
1965 11 1 18 3 13 14 37 1 98
1966 10 1 9 27 18 11 30 8 114
1967 12 1 5 16 25 3 21 5 88
1968 16 1 11 52 24 4 34 10 152
1969 28 6 32 31 8 34 9 148
1970 15 1 10 13 88 6 49 21 203
1971 37 0 12 16 96 29 15 23 228
1972 28 0 4 17 96 21 22 19 207
1973 27 4 9 26 117 10 27 9 229
1974 21 3 43 29 119 7 26 15 263
1975 23 7 64 18 87 7 16 9 231
1976 24 4 13 15 119 15 118 15 323
1977 38 6 19 43 158 10 85 14 373
1978 34 6 16 51 39 126 62 49 33 416
1979 30 9 21 69 60 144 58 56 19 466 161
1980 65 8 22 58 76 120 44 24 15 432 227
1981 63 9 24 58 87 100 19 35 21 416 140
1982 67 6 22 40 76 107 42 55 21 436 171
1983 56 9 57 49 92 132 73 98 11 577 719
1984 78 15 44 41 109 154 62 125 27 655 1,431
1985 80 32 207 54 127 155 77 207 9 948 966
1986 74 22 204 50 134 182 93 119 10 888 1,462
1987 71 19 71 50 145 198 102 93 8 757 1,840
1988 76 9 222 49 181 255 100 102 23 1,017 1,314
1989 65 44 155 58 206 304 114 92 4 1,042 1,897
1990 65 34 106 57 141 240 96 89 4 832 2,616
1991 80 25 185 56 155 221 103 108 3 936 2,293
1992 91 26 144 53 155 181 116 117 5 888 3,486
1993 95 40 135 56 138 168 118 135 16 901 3,031
1994 106 37 126 76 160 114 127 122 8 876 2,919
1995 118 26 151 95 238 179 104 83 8 1,002 4,134
1996 101 21 159 99 167 222 107 111 12 999 3,817
1997 87 23 157 108 143 230 108 96 20 972 4,078
1998 87 44 185 99 113 276 96 108 31 1,039 3,982
1999 86 40 209 88 93 258 116 191 37 1,118 4,695
2000 74 25 167 92 104 266 93 158 44 1,023 4,332
2001 76 27 153 74 89 333 92 156 33 1,033 4,327
2002 71 52 135 109 242 174 93 142 21 1,039 3,537
2003 58 39 155 92 230 137 93 70 37 911 4,001
2004 69 44 158 120 106 234 71 59 50 911 5,102
2005 81 41 142 107 120 280 73 58 31 934 5,079
2006 70 36 130 70 111 316 48 106 32 918 5,062
2007 56 32 114 48 94 328 40 94 28 835 4,817
2008 64 34 120 70 101 288 50 80 28 836
� �a�G	
VWXYZ1977[^_añOí^¤dPÏ�1978[Íì>ï
� 2008[VWXYZklm  



~ 2. ôà�ß­ö,töV CPUE�kg/¸W�l�y<=Y�¸W�l�,�uöV 
CPUE(`&/W�.l)y<=Y�W�.l� 

[
CPUE ¸W�l CPUE ¸W�l CPUE W�.l

1970 0.085 1,196,851 0.049 873,766 0.005 1,767
1971 0.116 1,226,470 0.034 889,297 0.005 1,863
1972 0.098 1,275,259 0.024 857,899 0.010 1,740
1973 0.116 1,173,183 0.017 806,015 0.013 1,705
1974 0.188 1,231,561 0.020 830,603 0.007 1,961
1975 0.159 1,259,258 0.023 877,888 0.006 1,959
1976 0.197 1,250,443 0.063 940,174 0.011 2,141
1977 0.238 1,257,197 0.041 960,817 0.015 1,974
1978 0.205 1,285,936 0.071 973,048 0.017 1,985
1979 0.250 1,277,913 0.053 998,513 0.014 2,328
1980 0.222 1,222,827 0.061 1,014,695 0.018 2,007
1981 0.214 1,221,183 0.060 1,027,415 0.014 2,033
1982 0.219 1,219,748 0.070 1,034,989 0.016 2,156
1983 0.309 1,187,619 0.115 1,000,991 0.022 2,150
1984 0.373 1,196,887 0.106 979,294 0.031 2,071
1985 0.615 1,148,855 0.148 933,918 0.029 2,289
1986 0.541 1,123,191 0.158 946,653 0.039 2,224
1987 0.433 1,151,227 0.158 919,477 0.033 2,162
1988 0.629 1,129,380 0.201 909,193 0.039 2,077
1989 0.650 1,114,723 0.208 876,758 0.039 2,130
1990 0.481 1,092,348 0.195 829,300 0.042 2,118
1991 0.548 1,064,092 0.238 833,030 0.046 2,153
1992 0.523 1,058,620 0.255 815,062 0.035 2,054
1993 0.560 1,023,712 0.252 783,039 0.033 2,255
1994 0.558 994,086 0.255 753,895 0.038 2,067
1995 0.680 1,006,915 0.245 741,748 0.038 2,008
1996 0.699 950,983 0.266 720,932 0.042 2,030
1997 0.648 952,662 0.289 729,140 0.044 1,980
1998 0.713 938,420 0.307 683,685 0.047 1,956
1999 0.769 909,769 0.377 665,695 0.055 1,883
2000 0.757 885,218 0.290 658,172 0.052 1,943
2001 0.752 868,645 0.324 635,932 0.050 1,902
2002 0.783 831,926 0.351 599,106 0.054 1,828
2003 0.738 796,401 0.280 593,780 0.054 1,789
2004 0.755 775,278 0.352 528,797 0.053 1,720
2005 0.769 748,152 0.370 529,370 0.068 1,639
2006 0.771 718,757 0.414 506,802 0.068 1,562

ô� tö �uö

 
 
~ 33 ��A�à�Ë�_>¦Agiô�>´W?û>´õ CPUEV%�� 

�[,),+��V�ô� ò;�LSMEAN� 

%�� CPUE %�� CPUE %�� CPUE
[ �LSMEAN) �� �LSMEAN) +� �LSMEAN)
2000 0.51 3,4,5) 1.31 ��� 0.45
2001 0.30 6,7,8) 0.12 F� 0.08
2002 0.31 9,10,11) 0.13 ��� 0.34
2003 0.40 12,1,2) 0.68 �G 1.23
2004 0.36 �ñ 0.29
2005 0.32 �: 0.39
2006 0.39
2007 0.33
2008 0.27  



~ 4. STU	
��Ø�V[��WX�l��� 
[ 0� 1� 2� 3� 4� 5� 6+�

1987 91,642 292,157 322,261 82,651 18,051 7,251 7,049
1988 374,897 651,374 499,718 88,784 9,733 3,928 2,694
1989 517,573 1,057,087 428,348 70,475 16,154 5,958 6,328
1990 309,093 712,406 401,459 58,968 9,847 3,835 3,640
1991 301,294 598,414 441,357 143,570 38,431 15,508 15,612
1992 288,983 854,753 602,768 94,939 27,194 10,231 10,816
1993 232,566 878,736 652,769 104,031 19,442 6,752 5,711
1994 352,367 883,330 436,084 80,498 25,957 19,814 14,349
1995 602,195 1,177,688 565,480 121,751 27,411 7,896 5,442
1996 565,918 1,178,396 635,572 116,999 23,082 6,034 2,432
1997 299,058 742,857 566,895 122,964 30,206 10,551 10,080
1998 268,732 673,236 535,470 149,635 38,499 12,439 9,065
1999 265,670 690,216 550,982 159,647 38,446 12,344 15,295
2000 135,403 432,195 458,400 145,969 42,538 13,938 16,635
2001 194,903 560,076 516,966 151,314 39,351 13,988 11,437
2002 292,508 778,847 409,072 112,657 38,288 18,389 23,478
2003 212,317 675,409 458,386 104,208 26,131 12,113 16,825
2004 243,933 726,960 482,677 118,961 28,061 11,706 10,093
2005 168,981 594,492 537,984 118,158 30,798 14,036 9,374
2006 146,333 482,541 555,116 126,633 25,939 8,503 8,890
2007 250,704 510,444 422,245 107,864 26,734 11,163 13,747
2008 175,504 541,097 426,344 99,113 26,960 9,445 13,268  

 
~ 5. STU	
��Ø�V[��WXY�`&� 
[ 0� 1� 2� 3� 4� 5� 6+�

1987 16 117 321 170 63 32 38
1988 62 247 472 173 32 17 14
1989 78 366 370 126 49 23 30
1990 48 254 357 109 31 15 18
1991 37 170 313 211 95 49 60
1992 32 219 384 125 61 29 37
1993 26 228 423 139 44 20 20
1994 42 243 299 114 62 61 53
1995 68 304 364 162 62 23 19
1996 63 301 404 154 51 17 8
1997 37 210 399 179 74 33 39
1998 35 200 397 229 100 41 36
1999 35 210 417 250 102 42 63
2000 19 141 372 245 121 51 73
2001 26 172 395 239 105 48 47
2002 39 241 315 179 103 64 98
2003 28 202 342 161 68 41 68
2004 31 209 347 177 70 38 39
2005 22 175 395 179 79 46 37
2006 19 146 420 198 69 29 37
2007 33 154 317 167 70 38 56
2008 24 167 328 158 72 33 55  



~ 6. STU	
��Ø�V[��DE�l��� 
[ 1� 2� 3� 4� 5� 6+�

1987 1,455,874 633,770 161,949 58,736 21,564 20,964
1988 1,785,589 815,245 188,031 47,789 27,532 18,883
1989 2,368,756 749,216 169,015 61,625 26,638 28,293
1990 1,932,327 828,844 181,753 63,374 31,269 29,680
1991 2,055,210 804,368 263,010 82,535 37,942 38,197
1992 2,470,052 991,774 210,975 69,620 27,512 29,087
1993 2,215,212 1,076,020 210,023 73,147 27,675 23,406
1994 2,504,109 869,061 228,890 64,674 36,886 26,712
1995 2,950,842 1,076,493 262,816 98,605 25,114 17,308
1996 2,896,022 1,151,552 303,898 88,141 48,695 19,628
1997 2,423,515 1,110,839 298,860 122,262 44,743 42,744
1998 2,277,367 1,137,682 327,816 113,474 63,613 46,360
1999 2,102,350 1,090,308 374,334 111,846 50,090 62,065
2000 1,794,625 947,739 326,406 137,315 48,944 58,413
2001 1,806,299 943,300 301,290 113,950 64,077 52,393
2002 2,145,588 842,459 247,949 91,003 49,709 63,464
2003 2,037,475 903,563 266,458 85,042 33,829 46,988
2004 2,176,947 912,940 268,982 105,812 39,867 34,376
2005 2,025,679 970,887 255,066 95,039 53,411 35,671
2006 1,628,065 973,522 250,154 85,545 43,189 45,150
2007 1,628,919 778,378 237,428 74,701 40,399 49,754
2008 1,626,297 755,137 208,308 81,445 31,786 44,651  

 
~ 7. STU	
��Ø�V[��DEY�`&� 
[ 1� 2� 3� 4� 5� 6+�

1987 471 511 270 166 78 92
1988 577 657 313 135 100 83
1989 766 604 282 174 97 124
1990 625 668 303 179 113 130
1991 665 648 438 233 138 167
1992 799 799 352 196 100 127
1993 716 867 350 206 100 102
1994 810 700 382 182 134 117
1995 954 868 438 278 91 76
1996 937 928 507 248 177 86
1997 784 895 498 345 162 187
1998 736 917 546 320 231 203
1999 680 879 624 315 182 272
2000 580 764 544 387 177 256
2001 584 760 502 321 232 229
2002 694 679 413 256 180 278
2003 659 728 444 240 123 206
2004 704 736 448 298 145 150
2005 655 782 425 268 194 156
2006 526 785 417 241 157 198
2007 527 627 396 210 146 218
2008 526 609 347 229 115 195  



~ 8. STU	
��Ø�V[��WX©l 
[ 1� 2� 3� 4� 5� 6+�

1987 0.27 0.90 0.91 0.45 0.50 0.50
1988 0.56 1.26 0.80 0.27 0.18 0.18
1989 0.74 1.10 0.67 0.37 0.30 0.30
1990 0.56 0.84 0.48 0.20 0.15 0.15
1991 0.42 1.03 1.02 0.79 0.65 0.65
1992 0.52 1.24 0.75 0.61 0.57 0.57
1993 0.62 1.24 0.87 0.37 0.34 0.34
1994 0.53 0.88 0.53 0.63 0.99 0.99
1995 0.63 0.95 0.78 0.39 0.46 0.46
1996 0.65 1.04 0.60 0.37 0.16 0.16
1997 0.44 0.91 0.66 0.34 0.32 0.32
1998 0.42 0.80 0.76 0.51 0.26 0.26
1999 0.48 0.89 0.69 0.51 0.34 0.34
2000 0.33 0.83 0.74 0.45 0.40 0.40
2001 0.45 1.02 0.88 0.52 0.29 0.29
2002 0.55 0.84 0.76 0.68 0.57 0.57
2003 0.49 0.90 0.61 0.45 0.54 0.54
2004 0.49 0.96 0.73 0.37 0.42 0.42
2005 0.42 1.04 0.78 0.48 0.37 0.37
2006 0.43 1.10 0.90 0.44 0.26 0.26
2007 0.46 1.01 0.76 0.54 0.39 0.39
2008 0.49 1.08 0.81 0.49 0.43 0.43  

 
~ 9. STU	
��Ø�VWXY�`&�,DEY�`&�,WXÀ", 

�89ÝY�`&�,��Vf��l���,��Vf��l���, 
§¨�ó:��RPS���/kg� 

[ WXÛY DEY WXÀ" �89ÝY f��l f��l RPS
�`&� �`&� �`&� ����� ����� ��/kg�

1987 757 1,587 0.48 959 1,309,674 146,200
1988 1,017 1,865 0.55 1,091 1,601,589 184,000 1.67
1989 1,042 2,046 0.51 1,110 2,238,096 130,660 2.05
1990 832 2,018 0.41 1,197 1,743,695 188,632 1.57
1991 936 2,289 0.41 1,410 1,795,083 260,127 1.50
1992 888 2,373 0.37 1,344 2,242,043 228,009 1.59
1993 901 2,343 0.38 1,376 1,868,574 346,638 1.39
1994 876 2,325 0.38 1,304 2,202,715 301,394 1.60
1995 1,002 2,705 0.37 1,494 2,532,795 418,046 1.94
1996 999 2,882 0.35 1,661 2,511,480 384,541 1.68
1997 972 2,871 0.34 1,806 2,102,235 321,280 1.27
1998 1,039 2,953 0.35 1,919 1,973,155 304,212 1.09
1999 1,118 2,951 0.38 1,967 1,695,464 406,886 0.88
2000 1,023 2,708 0.38 1,862 1,433,354 361,272 0.73
2001 1,033 2,629 0.39 1,788 1,432,593 373,707 0.77
2002 1,039 2,501 0.42 1,591 1,786,373 359,215 1.00
2003 911 2,399 0.38 1,505 1,615,419 422,056 1.02
2004 911 2,481 0.37 1,541 1,677,503 499,444 1.11
2005 934 2,480 0.38 1,580 1,348,173 677,506 0.87
2006 918 2,323 0.40 1,547 1,126,278 501,787 0.71
2007 835 2,125 0.39 1,391 1,177,156 451,764 0.76
2008 836 2,022 0.41 1,303 1,058,832 567,465 0.76  



~ 10. STU	
��Ø�V 1�ÝV������y>DEF�,�f�� 
F2V 2000[Í=Z 2001r2003Vò;my7����� 

[ ±ç�g��� ±ç é >DEF� �f��
F2 �2 �2 ò; ��� �@A��

1995 0.18 0.04 0.28 0.14 0.14 1.00 0.14
1996 0.18 0.03 0.24 0.13 0.13 1.00 0.09
1997 0.18 0.01 0.25 0.13 0.13 1.00 0.08
1998 0.18 0.02 0.24 0.13 0.13 1.00 0.07
1999 0.18 0.06 0.35 0.19 0.19 1.00 0.10
2000 0.18 0.04 0.43 0.20 0.20 1.00 0.08
2001 0.24 0.16 0.24 0.21 0.21 1.00 0.09
2002 0.13 0.07 0.39 0.17 0.17 1.00 0.08
2003 0.17 0.06 0.51 0.20 0.21 0.96 0.12
2004 0.19 0.09 0.40 0.19 0.23 0.84 0.12
2005 0.43 0.05 0.42 0.27 0.33 0.80 0.13
2006 0.32 0.06 0.50 0.24 0.31 0.77 0.10
2007 0.49 0.05 0.33 0.24 0.28 0.85 0.09
2008 0.41 0.04 0.48 0.25 0.35 0.72 0.12  

 
~ 11. 6)V{(IæV�Ý�$l�400m2xiÏ� 
[ @A� JK� ò;

��� -Ä
1995 24.0 52.0 38.0
1996 18.0 14.3 16.2
1997 6.3 6.0 6.2
1998 25.0 48.0 36.5
1999 11.6 11.0 11.3
2000 0.8 8.0 4.4
2001 8.1 17.0 12.6
2002 12.1 38.3 25.2
2003 14.7 20.0 17.4
2004 14.2 2.0 8.1
2005 0.3 2.5 1.4
2006 29.5 10.8 20.1
2007 4.8 6.0 5.4
2008 15.3 2.8 9.0
2009 3.33 0.50 1.92  

 
~ 12. ôàÝVWXâªnoëôiy­V 2014[VDEY,WXY,9ÝY, 

SPR,%SPR,YPR 
1�VFm 2�VFm DEY WXY 9ÝY SPR %SPR YPR

�`&� �`&� �`&�

0.49 �¹�� 1.08 �¹�� 1,622 693 998 653 12% 479
0.25 �50%n� 1.08 �¹�� 2,085 834 1,319 832 15% 534
0.00 �100%n�1.08 �¹�� 2,746 1,017 1,776 1,061 20% 605
0.00 �100%n�0.54 �50%n� 3,906 1,188 2,641 1,157 21% 655
0.00 �100%n�0.00 �100%n� 6,052 1,358 4,252 1,892 35% 801  
 
 
 



~ 13. §��Ío$OÞR¾¿³¦ª&­��iy­V,2014[VDEY,WXY, 
9ÝY,SPR,%SPR,YPR 

§��Ío$(å�) 1�VFm DEY WXY 9ÝY SPR %SPR YPR
�`&� �`&� �`&�

¹�(200r280mm) 0.49 1,622 693 998 653 12% 479
200mmÍÎ 0.49 1,626 694 1,001 655 12% 480
220mmÍÎ 0.48 1,636 697 1,008 659 12% 481
240mmÍÎ 0.45 1,674 706 1,034 674 12% 485
260mmÍÎ 0.36 1,788 734 1,113 719 13% 499
280mmÍÎ 0.27 1,900 760 1,191 763 14% 513
300mmÍÎ 0.19 2,026 788 1,278 810 15% 527  
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