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Ò��Õ��¯|�"¤�%VÄ� _"¤a��>U�!cVPA � !��&�	O�

 H��% CPUE µu���%�
�bÂ�mQ�Z!KRS>?c2003 �¯|%��p

w�¸	>U�_�"¤�abÃ�n�cS?Ò��Õ��%��� _�2011 �¯|%

"¤��½u�VÃn¨U�!cstu%sKµu���¯�%"¤�QÅ�b!sKQ

��%67hNK>?cABC�	%?`%(�-. 1-3)-(1)�()*�FcurrentQ(
OK

>�Flimit= FcurrentK>?K*%"¤&Q ABClimitK>?cS?�Ftarget=Flimit ×0.8K>�

s%¡%"¤&Q ABCtargetK>?c 

2014�ABC ��67(
 FO "¤À

ABClimit 307�7 F2006 2010 0.40 26%
ABCtarget 273�7 0.8F2006 2010 0.32 23%

FO����%�²ON�F2006 2010�2006´2010�%�²Oc

� ��&:�7; "¤&:�7; FO "¤À

2011 995 108 0.20 11%
2012 1,070 71 0.11 7%
2013 1,148

�����FO����%�²Ny!c 2012�%"¤&��	Oc
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 j1�r�iÝ\���!stu 
÷�v¯�%v�!ghi 

:1;v��e® 

�J������¯Ãv�>U�!a%%�r�i�%v��hi´°±²¯òNy_

:³� 1955;�r�iÝ\�v�%Ýc��y?!:j 1;cz%?`"¤aqn´�ðo

´Q�´�-2tU�_�hi´�Ûl´N��n�:Ñ 1;cðo´%N�µ#$� !

"¤&�CPUE%þFlrQE!K��Î 50´200m�¦"]N�CPUE� 4´11þ���

Î 120´140mNbÃ�12´3þ���Î 80´100�Nb�cS?�"]a¶·%Ç�òÝ�

¯�¨U�!sKµu�·¸� ¨U¹¤%ºmQb!K�Tut!:o»�¼u½ 2000;c 

 
:2;���	¦ 

	¦�õb!¥W��Ò�th��h:¾h��145� 1957;�ñ¿´�3:�è 1969;�

¹ÀÁ (Yabuki 1989)� Hðo´��:³� 1955�o»�¼u½ 2000;µuWX½tU�

!c��gN	¦Â897�xn!����t%��Na 5Ã�ySN�zÄ�	¦b!c

£%Ç�Å _	¦�ÆÃ�ÇÈa¦�cðo´��N��1955�¯�K 1998´99��É

Ê½t?Ë����U��K�¦K%õI�~½tU�_:³� 1955� o»�¼u½ 2000;�

£ÅKa� 1955 �¯� _a 1998´99 �%Ç�	¦�Æ�cS?�ÇÈ�ÅN� 6 Ã�

£N� 20ÃKWX½tU�!�:o»�¼u½ 2000;�10Ã¯�SNÆ*!£�ÌNy!c 







Ñ1�´F"�J�F%stu÷�v¯�%"¤&:�7; 2012���	Oc
´ê "�J 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
hi �� 1.3 0.4 0.0 0.0 0.0 4.0 1.4 0.6 1.5 1.5 2.2 1.4 3.8 0.5 0.5 2.8 0.1

�� 0.5 0.3 0.5 0.2 0.3 0.4 0.1 0.1 0.5 0.5 0.0 0.1 0.7 0.3 0.4 0.2 0.1
ë� 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ìí 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
	[ 0 0 0 0 0 0 0 0.1 0.3 0 0.2 0 0 0 0 0
z%¦ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Ûl �� - 4.1 7.6 3.9 4.3 3.9 2.4 6.2 7.7 5.4 9.1 10.7 8.8 15.9 8.9 7.4 26.8
�� - - - - - - - - - - - - - - -
ë� - 0.6 0.6 0.5 0.5 1.1 1.4 0.3 0.8 1.0 3.4 1.7 2.6 3.7 2.9 0.7 1.0
ìí - 0 0 0 0 0 0 0 0 0 0 0.1 0 0 0 0
	[ - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
z%¦ - 0.1 0.2 0.9 0.7 0.3 0.4 1.0 0.4 0.6 0.6 0.3 0.1 0.1 0 0 0

mn �� 12.2 16.5 20.5 25.0 15.3 10.4 9.4 12.1 11.3 10.5 18.8 6.1 9.9 4.6 9.7 16.6 14.4
�� 12.8 15.2 19.9 18.5 13.6 8.9 9.3 17.0 15.8 10.4 10.5 10.9 11.7 13.1 9.1 6.0 5.4
ë� 0.2 0.3 0.4 0.4 1.2 0.8 3.0 1.2 1.7 2.3 19.9 15.1 1.2 13.7 14.8 6.4 3.2
ìí 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
	[ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
z%¦ 0.1 0.1 0.2 0.4 0.4 2.5 0.7 1.6 0 1.5 0 0 0 0 0 0 0

ðo �� 96.9 155.8 148.9 156.7 110.8 41.0 47.0 42.5 52.8 49.5 47.0 43.3 57.0 100.9 110.4 11.2 0
�� 14.5 26.8 29.7 22.2 36.0 13.0 21.3 15.8 16.3 16.7 13.9 25.8 21.9 21.2 22.7 11.0 0
ë� 0.4 1.9 8.8 3.1 31.5 5.9 9.8 1.2 2.3 2.4 0.7 1.8 0.3 0.9 1.3 6.4 0
ìí 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
	[ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
z%¦ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

qn �� 27.3 35.9 70.4 58.9 28.2 16.9 22.6 20.6 10.6 22.9 29.0 19.6 28.8 22.3 22.5 20.4 13.3
�� 52.0 77.0 78.0 69.0 45.0 24.0 31.0 28.5 26.8 30.6 23.6 12.5 19.6 22.1 19.5 19.3 6.3
ë� 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ìí 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
	[ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
z%¦ 1.0 1.0 0 0 0 0 0 0.1 0.2 0 0 0 0.3 0 0 0 0

�� �� 143.7 212.7 247.5 244.5 158.6 76.2 82.7 81.9 83.9 89.7 106.1 81.0 108.3 144.2 152.0 58.4 54.6
�� - 119.3 128.1 109.9 94.9 46.3 61.7 61.4 59.4 58.2 48.0 49.3 53.9 56.7 51.7 36.5 11.8
ë� - 2.8 9.8 4.0 33.2 7.8 14.2 2.7 4.8 5.7 24.0 18.6 4.1 18.3 19.0 13.5 4.2
ìí - 0 0 0 0 0 0 0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
	[ - 0 0 0 0 0 0 0.1 0.3 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.
z%¦ - 1.2 0.4 1.3 1.2 2.8 1.1 2.7 0.6 2.1 0.6 0.3 0.4 0.1 0.0 0.0 0.0

� - 336 386 360 288 133 160 149 149 156 179 149 167 219 223 108 71
�´�p#0c2011�¯�%��%���"]F"¤����� !c
2010�v�Ûl�mn��]¹98îq%?`���¯°%"��£¤��g%¦´K%"¤&«µu�	c
�´%��"¤&��h�F%"¤&Q��:±'�mn Úïñh��ðo kðh�;c
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� 1998´2012 ��qn´a>Ã�ðo´N"¤½t?stu÷�v¯����U��F�

y�F:1´6þK 9´12þ;£ÅF% age-length keyQV	>?cztK"¤ÙJQaK�
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2014�% ABC�	�¯Ä% È�-¨?c 

��10 Ã¯�%Ë��?k��n�czsNØk%ÇÈ (�) Q 10 ÃK>�É�ÊËIJ

MQå��å�%�:å� 1960; _ 2.5/�=0.25K>?c 

��óö9�~Öµu®ut?��F% FO%Èp���¯�%;£ 5�%�²OQ1p%

FK>?c

��2013�¯|%��F% F%«s:��s;� 2006´2010�%�²OKÚmKÕ	>?c

��2012 �� H 2013 �%Ò��Õ��� !"¤��%��Q�F�"�JF�¼`?

:F���©ª;cs%OQ 2006´2010 �% F �ömU÷K>?a%Q 2012 �� H

2013�%��F FK>?c

������F��F£ÅF� 5´6 þ�ÉÊ>?Ë�%�²OQ��?c£N�] 2 ÃN

: 3À�] 3Ã¯�N��KÔo	�>U�!?`�	�À3� 2ÃIN 0.3�3ÃI¯

�N 1K>?c

��2013�¯|%!"&�2001´2010�%�²OK>?:]�ÃI%!"ÙJ3,968	Ù;c

��"¤�]�ÃµuâS!K>?c 

s%9@%"¤� 2013�SN�ÃKÕ	b!K�2014�����&� 1,188�7Kn!c

��¯�%"¤�%ÄN���b��
�eY>U*?sK�s%"¤�Na�I�ÆÃ

¬_T½t!sK�Ò��Õ��%��� _ 2011�� H 2012�%"¤��µn_V`

��Tut!sKay_�2006´2010 �%"¤�%�²O:F2006-2010;Q(
OK>U

ABC%�	Q-¨?c�
KmQ�bÂ�Z!KRS½t!%N�ABC�	%?`%(�

-.% 1-3)-(1)�()*�Flimit=(
O� ¨U ABC Q�	>?cÅ/% È�(
OQ

Fcurrent K>�o�vWQ�#>U¸MsQ 0.8 K>?cz%OQ Flimit �öm?a%Q

Ftarget K>�s%K*%"¤&Q ABCtarget K>?cz%&'�ABClimit=307 �7�

ABCtarget=273�7K��½t?c 

2014�ABC ��67(
 FO "¤À3

ABClimit 307�7 F2006-2010 0.40 26%
ABCtarget 273�7 0.8F2006-2010 0.32 23%
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13;cztNa()��n��¥�nÃ�V¯��%!"�iJ���U�n�sKµu�
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¼u½2 (1980) stu÷�v¯�%3��wut!�Æm���U:4W;. ðo�p

4W, 6, 91-92. 

¼u½2�o»56 (2000) ðo´h����!stu÷�v¯�%×W. ðo�p4W, 9, 

53-58. 

³�^� (1955) stu÷�v¯�%�7�õb!(�45. ÒÝ�44W, 4, 156-164. 
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W, 11, 1-70. 

Narimatsu, Y., A. Yamanobe and M. Takahashi (2007) Reproductive cycle, age and body size at 

maturity and fecundity of female willowy flounder (Tanakius kitaharai). Fish. Sci. 73, 55-62. 
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Yabuki, K. (1989) Age determination of yanagimushigarei Tanakius kitaharai (Pleuronectidae) from 

otoliths in the sea of Japan off Kyoto Prefecture. Bull. Japan. Soc. Sci. Fish., 55, 1331-1338. 











�ztõt¯Ä%�N¼`?c 

Na,2012=Ca,2012 exp(M/2)/(1-exp(-Fa, 2012)) 

N7+,y C7+,y/(C7+,y+C6,y) × N7+,y+1 × exp(M)+C7+,y × exp(M/2) 

N6,y=C6,y/(C7+,y+C6,y) × N7+,y+1 × exp(M)+C6,y × exp(M/2) 

89t� FQ�Ã"¤ÊËIJ FO%���¯Ä%�N¼`?c 

Fa,y=-ln(1-(Ca,y exp(M/2) /Na,y)) 

;b�% F�;b� 1�I% FK�>Ãn! È�FG�¼`�2012�% Ft�£¤

5�g%�²O�Ò��Õ��%��Q�#>?BmsQöm?a%K>?:Ñ 4�÷øÑ

3�4;c 

stu÷�v¯�� 20�¯�Æ*!sKaWX½tU�!��2002´2008��"¤��

�$	½t?: 11,266Ë�%Èp�11Ã¯�%Ë�� 47Ë�K�nµ¨?czsNÇÈQ

10�KÕ	>�å��å�%�:å� 1960; _É�ÊËIJ� 2.5/10=0.25Nì	K>?c 
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Pope, J. G (1972) An investigation of accuracy of virtual population analysis using cohort analysis. 

Res. Bull. int. comm. Northw. Atlant. Fish., 9, 65-74. 
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� � � ÄÂ�"¤s (E) KÉ�ÊËs (D) Q~>?cn��ztõt%��Ç/�¯Ä%Ø_

Ny!c 

(1 )F MFE e
F M
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(1 )F MMD e
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abm1. %n%'no672+E-
%' 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

1 0.19 0.09 0.02 0.14 0.10 0.21 0.14 0.12 0.04 0.09 0.08 0.05 0.04 0.12 0.02
2 0.37 0.32 0.30 0.20 0.24 0.19 0.24 0.31 0.29 0.11 0.28 0.27 0.26 0.03 0.08
3 0.35 0.37 0.38 0.16 0.39 0.21 0.21 0.27 0.27 0.28 0.16 0.32 0.32 0.12 0.09
4 0.25 0.37 0.44 0.17 0.27 0.37 0.26 0.12 0.29 0.34 0.23 0.20 0.28 0.17 0.09
5 0.28 0.37 0.43 0.27 0.10 0.29 0.21 0.21 0.16 0.32 0.23 0.27 0.27 0.15 0.08
6 0.30 0.40 0.41 0.29 0.33 0.17 0.24 0.23 0.24 0.38 0.30 0.50 0.37 0.24 0.12

7]^ 0.30 0.40 0.41 0.29 0.33 0.17 0.24 0.23 0.24 0.38 0.30 0.50 0.37 0.24 0.12
Yd 0.29 0.33 0.34 0.22 0.25 0.23 0.22 0.21 0.22 0.27 0.23 0.30 0.27 0.15 0.08

abm2. %n%'noijkl2+D-
%' 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

1 0.20 0.21 0.22 0.20 0.21 0.19 0.20 0.21 0.22 0.21 0.21 0.22 0.22 0.21 0.22
2 0.17 0.18 0.18 0.20 0.19 0.20 0.19 0.18 0.18 0.21 0.19 0.19 0.19 0.22 0.21
3 0.18 0.17 0.17 0.20 0.17 0.19 0.20 0.19 0.19 0.19 0.20 0.18 0.18 0.21 0.21
4 0.19 0.17 0.16 0.20 0.19 0.17 0.19 0.21 0.18 0.18 0.19 0.20 0.19 0.20 0.21
5 0.19 0.17 0.16 0.19 0.21 0.18 0.20 0.19 0.20 0.18 0.19 0.19 0.19 0.20 0.21
6 0.18 0.17 0.17 0.18 0.18 0.20 0.19 0.19 0.19 0.17 0.18 0.15 0.17 0.19 0.21

7]^ 0.18 0.17 0.17 0.18 0.18 0.20 0.19 0.19 0.19 0.17 0.18 0.15 0.17 0.19 0.21
Yd 0.18 0.18 0.18 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.18 0.19 0.20 0.21





>�BmsK>U~>?c 

��stu÷�v¯��"¤½tU�!hi�Ûl�mn�ðo� Hqn%"µ���U

Õ�pqQ#0?c 

��"�J��3�H*�"�����S*�"�� H��"�:ìí�ë>��	[�

� Hz%¦;�v�?c 

��Õ�� HYR%pq��3�µu%T*¬_��´� H�1L�U�ut?¥W

µu#0���¯�%"µJ���U�Ô�����a��?c 

�� 2011� 3þ 11�¯|%û�e<��3µu%T*¬_��´µu%¥Wµu#0?c 

���t*V¤no�W�>U�?µ�z%�g�û�>U�n�a%K>?cS?�1�

û�>U�n�´�"/���U� 11þ¯|�û�Q<âb!K>?c 

�� 2011� 3þ�Õ�>U 2013� 8þSN�YR>U�n�µ���U� 2013� 12þS

Nû�Qe<>n�a%K>?c 

��´F�"�JF�û�XJKû��g%��µu§�½t!�Í&%��À3Q¼`� 

2005´2009�%�²"¤&�Y`!�´��"�J%À3Q��>?czt��N¼`

?�Í&%��À3Qöm!sKN�"¤%pq�{m?�w��Q-¨?cn��2012

�%qn´N���ZW6�[÷no%��� ¨U�B\$%nXJ�«0Uv¿%

�J�Õ*Ã��>U�??`���%�J%«s� ¨UBmsQ�	>?c 

��s%OQ 2006´2010�%��F F%�²O�öm!sKN 2011´2013�%��F% F

Q¼`?c 

z%&'�hi´µuqn´%û�%B\s����N 0´100%���N 0´100%��

�"�N 0´84%Ny¨?:÷øÑ 4;c�w��>?Bms� 2012�N� 28.2%�2013

�N� 42.3%Ny¨?cstu÷�v¯�%"¤%Æ�ò\h�N%Bms%����

Õ*Ã�zt��w��>?BmsVÄ%�¨Kn¨U�?c 

 

 

 

 

÷øÑ3. 2012����!stu÷�v¯�%"¤«sKû�B\s
��"�:ë��ìí�	[;

´
"¤«s

(a) B\s(b) a*b "¤«s
(c) B\s(d) c*d "¤«s

(d) B\s(f) e*f

h i 0.018 1.000 0.018 0.006 1.000 0.006 0.250 0.830 0.207
Û l 0.094 1.000 0.094 0.415 0.692 0.287
m n 0.094 0.830 0.078 0.213 0.129 0.027 0.292 0.367 0.107
ð o 0.562 0.000 0.000 0.374 0.000 0.000 0.022 0.000 0.000
q n 0.231 0.390 0.090 0.407 0.390 0.159 0.021 0.390 0.008
3 � 1.000 0.281 1.000 0.192 1.000 0.610

�� ��



÷øÑ4. 2012�%M�%"¤�Y`!"/F%«sKB\s
"¤&:�7�¢

£5��²;
"/F%«

s(g) B\s(h) «sg*«sh

�� 106 0.608 0.281 0.171

�� 53 0.306 0.192 0.059

��"� 15 0.086 0.610 0.052

3� 174 1.000 0.282
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(a) B\s(b) a*b "¤«s
(c) B\s(d) c*d "¤«s

(d) B\s(f) e*f

h i 0.018 1.000 0.018 0.006 1.000 0.006 0.250 0.840 0.210

Û l 0.094 1.000 0.094 0.415 0.751 0.312

m n 0.094 0.940 0.089 0.213 0.473 0.101 0.292 0.367 0.107

ð o 0.562 0.150 0.084 0.374 0.190 0.071 0.022 0.065 0.001

q n 0.231 1.000 0.231 0.407 0.000 0.000 0.021 0.000 0.000

3 � 1.000 0.516 1.000 0.178 1.000 0.630
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s(g) B\s(h) «sg*«s

h
�� 106 0.608 0.516 0.314
�� 53 0.306 0.178 0.054
��"� 15 0.086 0.630 0.054
3� 174 1.000 0.423

 


