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ìÇ�C�ÇÈ� !"¤� 1974 ��BS_�ÒÝh�Q�&�"¤½tU�? 

(Kodolov and Pautov 1986) cS?�C�Ç��>����í���!"¤&�À_ Uu

tU�_�2000�¯ì�C�ÇÈ� !"¤&�Z!>���È%"¤& _aÆ�cC

�ÇÈ���%C¦aD��íN���C9�ÆQ��U"¤Q-¨U�_�2007��
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Ñ1. �������!��ÉÊ¾Ë%"¤&%a�lr:HÂ��7;

� ÒÝ Ýh² C�Ç:����; Ü

1989 1,619 4,914 6,533
1990 9,192 3,500 12,692
1991 27,029 3,999 31,028
1992 7,758 14,530 6,225 28,513
1993 6,882 13,942 4,978 25,802
1994 5,498 9,061 7,034 21,593
1995 12,427 20,819 2,104 35,350
1996 9,381 15,272 0 24,653
1997 19,556 11,000 0 30,556
1998 14,799 6,647 7,073 28,519
1999 9,583 9,890 18,624 38,097
2000 21,216 2,569 24,287 48,072
2001 15,268 3,096 26,998 45,362
2002 9,781 2,754 24,655 37,190
2003 12,438 1,060 24,654 38,152
2004 8,333 478 24,145 32,956
2005 11,624 294 26,217 38,135
2006 14,747 472 26,271 41,490
2007 13,391 517 25,562 39,470
2008 10,185 72 19,845 30,102
2009 10,526 113 16,008 26,647
2010 6,637 40 17,489 24,166
2011 730 3 9,499 10,232
2012 1,035 9 15,913 16,957

ô1) Ýh²"¤&�Ýh²Ä3ÅFÆ"�"]F"¤ÛÜ�W� !c
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ÅI���&#$%&'�Ò

,534�7 (CV=0.094) K�	½t?cs%O�£¤ 18�N 10rh�Æ�OKn¨U�

!:Ñ 2;c#$Q-¨U�! 1995´2012�%1Ã&� 33´73Ó�7N�ï>U�_�l

m�l½�c 

1999�¯ì�

ñòN#$È�-ò>??`�#$Q-ÈsK�N*nµ¨?c2012� 6þ�-¨?#

$N��²Òh�%1Ã&� 46,645 �7K�	½t?cS?[\¯�%1Ã&� 38,900

�7K�	½t�Ýh²Â�i����!1Ã&�32�U85,545�7K�	½t?c2013

� 6þ���²Òh�N� 50,150�7�[\¯�N� 41,404�7N3Ü 91,554�7K�

	½t?cs%1Ã&��;£ 5�gN�;aÆÃ�1999�¯ì% 14e%#$N 6rh

�Æ�:Ñ 2;c 

#$N®ut?

Æ>n�sK�~½t?:2002��2003����UPÆ;c1996��PÆ>?�¦ 5´

12cm%,��a��st�	¦>�2003��n¨U È�Ã�I%àu�ºSt?:v

wj 2;c£�N� 2009�� 5´12cm%l4I��1>?c2012����¦ 20cmQ�&

K>?ñK>U��¦Ð	%��E!sK�N*!cs%sKµua��ÉÊ¾Ë%	¦

�ÌÃ�J��ìPÆb!�n���QxTU�!K�Tut?c 
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��&%���Î>�czsN��C9�#$� !1Ã&%lrQ��&%MNOK>�

ABC �	�9� 2-1)Q��?c"¤&�� 2011 �%Ò��Õñò%��Q��!?`�

2008´2010�%�²OQ��?cz%O��C9�#$� !1Ã&%lrµu¼`?l

rsQÒmU 2014�% ABCQ�	>?c 
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1 1ABClimit ×Ct×~ � �

ABCtarget  ABClimi � t×

%��N?k��nµ¨??`�Ct�� 2008´2010����!�²"¤&(Cave3-yr)Q�

�?c�1��ë(2004)N~½t?67ÇH(�1=(1+k(b/I))K>?ck�IJNN
O% 1Q

Z�>?cb ���&MNO%P*N�ssN� 2009~2012 �%1Ã&%P*Q��?c

n��bQ¼`!¿���2012�%ÒÝçÇÂ�i�%1Ã&K 2012�%Ýh²Â�i�

%1Ã&%:Q 2012�%1Ã&K>Uy�µ¨?cS?���&MNO%�²ONy! I

��#$N¼`?1Ã&%£¤ 3�g%�²OQ��?c̄ �%9@N ABCQ¼`!K� 

ABClimit=0.8�27,056�(1�1(14,191/103,484)=24,613�7 

?o�vWQ�#>?¸Ms �Q 0.8Kb!K� 

ABCtarget=24,613�0.8=19,690�7 

n!c�

2014�ABC ��67(
 FO "¤À

ABClimit 25Ó�7 0.8Cave3-yr�1.13 - -
ABCtarget 20Ó�7 0.8�0.8Cave3-yr�1.13 - -
ABC�1000�7\]NÕÖ×">?
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!"ao	��iJ�� 1 en%�N%*U�!c

\� ���F���ÝôÕ² (1997) ÒÝÂ�i�Ä���!��ÉÊ¾Ë%v÷���

45, 17, 38-46. 

 ÅI\@W, 3, 23-33. 

Kodo 8%�145, (25) Â�i%Æ�� ��ÉÊ¾

 

rafii., 104, 157-162. 
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2011�"¤&�	O 2011�"¤&%�	
2012���� 2012����	
��
2012�1Ã&MNO%�	 2012�1Ã&MNO%�	

ABC���2-1)����lrs

ABClimit ABCtarget "¤&

����� ����� :Ó�7;

2012�: �; 0.72Cave5-yr - 23 19
2012�:2012�e��; 0.8Cave3-yr�1.15 - 26 21
2012�:2013�e��; 0.8Cave3-yr�1.15 - 26 21 17
2013�: �; 0.8Cave3-yr�1.13 - 25 20
2013�:2013�e��; 0.8Cave3-yr�1.13 - 25 20
&%HÂ�Ó�7

�����
: ��e��;
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tnµ¨??`Ny!K�Tut!c�ð��kOh�N%"�%$��b_åæ]%

Y�no%pq� _�ÒÝh����!��È%"¤�lrb!K�Tut!c 

 

�r#$% yz	uvwx{	|} 
 

¨U�_:�F 2002;�v¿^�

z%?`!"mQ��ôÐQöÈ¢��y!c 

�

�r~��� 
¶

ÒÝÅI

�ëìí (2004) ßø¯9àá7â¿¹�Q��? ABC �	�9�%OP���ã, 70, 

879-883. 

�Æ� ��ñÄ����åì���çß� (2000) Õ������!ÅI�%v÷K/

õI. GSK

Kawakami, T. (1980) A review of sperm whale food. Sci. Rep. Whales Res. Inst., 32, 199-218. 

lov, L. S. and G. P. Pautov (1986) 5

Ë. :b��� (1988) �1%45, 34, 90-93.;. 

�F�� (2002)  ��ÉÊ¾Ë� Laemonema longipes (Schmidt) %Æ�p� HÆw�õ

b!45. Ýh²ÕÖ��æÝ, 145pp. 

Pautov, G. P. (1980) Distribution and biology of Laemonema (Laemonema longipes Schmidt, 1938).

Izv. Tikhookean, NII Ryb. Khoz-va i okeanog



å�åì (1960) �1Æ% Population DynamicsK"���67�Òh��4W, 28, 1-200. 

ì� (1971) ç�Ä%ßD�6�%/W���U�Òh��:å 4W, 64, 1-37. 

u, Japan. Tohoku J. Agri. Res., 40, 65-80. 

 

Yamamura, O. and T. Inada (2001) Importance of micronecton as food of demersal fish 

assemblages. Bull. Mar. Sci., 68, 13-25. 

Yokota, M. and T. Kawasaki (1990) Population biology of the forked hake, Laemonema longipes 

(Schmidt), off the eastern coast of Honsh

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





1ÃÙJ���U���¦�cm|K%Ü�a

S?�Zà�s�� 0.256Q��?c 

�M����!��%N
¨� (SE) � HlmI

J

-��h�M�%��F�¦Ð	Q¼`?c

i�%	%N
©� (SDdi) Q¼`�niK Ai� _ i����!1Ã&y!��1ÃÙ

J%N
¨� (SEBi) QÜ�>�#$h

 (CV, %) QÄ�� _¼`?cn��ssN®ut! CVK�1Ã&� H1ÃÙJ%

MNO��b!ONy_�Zà�s%�	¨��º"N�n�c 

i

di
B

SDA
SE i

i n

�
�     (5) 

�� 2
iBSESE     (6) 

B
SECV 100�

�     (7) 

 

yz{| � 

����	������ 

ÅI���&#$nuH�ÅI�ãÚ��#$��ztótª«:10´11þ;

Å�C9�Q��UvV½tU�!cstu%#$N¾�>

�

�¬� !

nuH�®«:6´7þ;�ä

U�!äÅ�C9�Æ%¥	��¦Æ¦ 13.0m�åÆ¦ 26.1m�Æ¯f� 5.4mNy_�6

DÏ°7Ï%¦½� 5.0m Ny!c6DÏ°7Ï� 3 �¥±Kn¨U�_�íÆ%h3�

50mm�°Æ%h3� 8mm²�bt���%;a°³Q´ÈÆ%h3� 60mmNy_�l

4,�a°Æ� _Zà$%n¥±Kn¨U�!c1e%FÆ¡g�è.K>U 30vgK

>�MU%FÆ��%�µu�µSN%g�È¶ 2.5´3.5¢D�N-2tU�!cÈ�N

�t%FÆNZà½t?��ÉÊ¾Ë%ÙJK�&QÜJ�Ü&>?ð��¦QÜâ>U

�!c�C9�#$%#${K1Ã&NÀ*·Ä>?"¤%�¦Ð	Q~>?c 

 

 

 

 

 

 

 

 



��

��

��

�N

��

��� ��� ��� ��N ��� ��	 ��� ��}

�

b

~

�

!

�

�

�	

��

��

��

�N

��

��� ��� ��� ��N ��� ��	 ��� ��}

�

b

~

�

!

�

�

�	

vwj 1. Ýh²Â�i�KÒÝh�%#${j 



0
5

10
15
20
25

2012G (N=124,864U�)

0
5

10
15
20

2006G(N=1146�)

2005G (N=92,834U�)

1995G (N=88,253U�X

5
10
15
20

1998G(N=28,906U�)

1996G (N=126,673U�X

1997G (N=131,084U�)

1998G (N=137,887U�)

�
�
�

T
�
�
�
	
�
�
�
�
G

�
o
m

k
�

�
X

1999G (N=146,693U�)

2000G (N=120,704U�)

2002G (N=160,165U�)

1999G(N=147,479U�)

2000G(N=107,618U�)

2003G(N=98,558U�)

2001G (N=99,887U�) 2001G(N=172,500U�)

2003G (N=107,664U�)

2002G(N=114,945U�)

2004G (N=106,082U�) 2004G(N=130,216U�)

2007G(N=99,883U�)

5
10
15
20

5
10
15
20

5
10
15
20

5
10
15
20

5
10
15
20

5
10
15
20

5
10
15
20

5
10
15
20

5
10
15
20

5
10
15
20

5
10
15
20

2005G(N=828�)

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

20
40
60
80

100

5
10
15
20
25
20
40
60
80

100

2008G(N=28,490U�)

5
10
15
20
25

2007G (N=74,694U�)

5
10
15
20

2007G (N=74,694U�)2007G (N=74,694U�)

2006G (N=130,633U�)

IJTcmX

5
10
15
20

2008G (N=85,932U�)

2009G(N=65,451U�)

5
10
15
20
25

2009G (N=80,639 U�)

5
10
15
20

2010G(N=66,184U�)

5
10
15
20
25

0 10 20 30 40 50 60

2010G (N=143,391U�)

5
10
15
20

2011G (N=107,661U�)

5
10
15
20 2012G(N=85,499U�)

5
10
15
20
25

0 10 20 30 40 50 60
IJTcmX

2013G(N=90,417U�)

0
5

10
15
20
25

0
5

10
15
20
25

2012G (N=124,864U�)

0
5

10
15
20

2012G (N=124,864U�)

0
5

10
15
20

2006G(N=1146�)

2005G (N=92,834U�)

1995G (N=88,253U�X

5
10
15
20

1998G(N=28,906U�)

1996G (N=126,673U�X

1997G (N=131,084U�)

1998G (N=137,887U�)

�
�
�

T
�
�
�
	
�
�
�
�
G

�
o
m

k
�

�
X

1999G (N=146,693U�)

2000G (N=120,704U�)

2002G (N=160,165U�)

1999G(N=147,479U�)

2000G(N=107,618U�)

2003G(N=98,558U�)

2001G (N=99,887U�) 2001G(N=172,500U�)

2003G (N=107,664U�)

2002G(N=114,945U�)

2004G (N=106,082U�) 2004G(N=130,216U�)

2007G(N=99,883U�)2007G(N=99,883U�)

5
10
15
20

5
10
15
20

5
10
15
20

5
10
15
20

5
10
15
20

5
10
15
20

5
10
15
20

5
10
15
20

5
10
15
20

5
10
15
20

5
10
15
20

2005G(N=828�)

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

20
40
60
80

100

5
10
15
20
25

5
10
15
20
25
20
40
60
80

100

2008G(N=28,490U�)

5
10
15
20
25

2007G (N=74,694U�)

5
10
15
20

2007G (N=74,694U�)2007G (N=74,694U�)

2006G (N=130,633U�)

IJTcmX

5
10
15
20

2008G (N=85,932U�)

2009G(N=65,451U�)

5
10
15
20
25

2009G (N=80,639 U�)

5
10
15
20

2010G(N=66,184U�)

5
10
15
20
25

0 10 20 30 40 50 600 10 20 30 40 50 60

2010G (N=143,391U�)

5
10
15
20

2011G (N=107,661U�)

5
10
15
20 2012G(N=85,499U�)

5
10
15
20
25

5
10
15
20
25

0 10 20 30 40 50 600 10 20 30 40 50 60
IJTcmX

2013G(N=90,417U�)2013G(N=90,417U�)

 
vwj 2.� ÒÝh�:¸;� HÝh²Â�i�:¹;%#$N"¤½t? 
 � ��ÉÊ¾Ë%�¦Ð	 






