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Morphology and ecology, protection of resources on the chum salmon,
Oncorhynchus keta (Walbaum) going upstream into the rivers in Fukui Prefecture, Japan

Fumio KATO�

� �

23�*"���V,���jkPlk����i���F>��������i�����H1

1123�������567"P8"�:RS�*"�TU>�IF�� Oncorhynchus keta (Walbaum)

I��V,1

21��r�����P����23���������������I�l�1O��j�cG,��

��$CW�'���=�1�� !�¡P��4¢��£8¤���¢��¤8£�¥¦§¨V1p

��©ª«¬����­®h¯�°±V,l²³´�µ��¶�·¸�¹,PºTG,1

31�h���¯�10»�¼>F12»�¼��½���¾¯�10»-¼>F11»�¼�¿30��$�¶

18.0À13.5Á'�+,1

41��V,LÂÃ�2À5Oh�3qH�4OhIÄÃ§ÅÆ,12Oh�Ç�E��Ç�1OÈ��ÉV

,Ê¡IEFG,1ËÌcG,LÂÍ�ÎÆ����1

51567"� 1989O��Ã�OÏP�Ð�Ñ (�Ð¡f)��2OhÇ56.0cm$1.5kg'�3OhÒ62.0cm

$2.3kg'�Ç62.0cm$1.5kg'�4OhÒ67.0cm$2.3kg'�Ç68.0cm$1.5kg'�5OhÒ74.0cm$3.6kg'�Ç

73.0cm (3.4kg)����rL�����Ó��<Ô�+,1

6123�Õ�Ö@×�¹,����@A£��1930OØ14.1t (5ÙO�Ð)�+eHI�OÚZ��1970

OÛ��1t#Ü��eH1�>�567"Ý�®hÞß�1980OÛ���à/��1990OÛq��5t4�

q�áâ�H12000O#ã�ÞßI-äcGå½Z������@Aæç�èF��W�Z����,1

71567"���������1978O#ã�Þß���áâ��áéê�ë¯�5ÙO�Ð0.08ì�+eH1

81�����áâP�����®hÞß#í�îhILÂÍ§ï?�LÂðñò��ålLóô�-ð

Üß
�*"lkõ��IÎÆ�fg�+,1

�� �!"��	
����������������

*23ö�lwyz÷ ø916-0026 23��ùs�ú2�3�11
*The Society of Fukui Freshwater Biology 2-3-11 Hommachi, Sabae City, Fukui 916-0026, Japan

#�����$%&'()*+
��,�(-./01+
2�345�(��/678+
9�345�:;<=>�(<=>8?@/+



��������	
��
���������1949�

Hikita, 1962����1959����1961�1977����

1986�� !
"
����#�$�%&''()�

*+�,-�.�Okazaki, 1982�1983 �/�012

���34��5678�39.�:�;�<=68

=�34>�?+�@-"�
�!ABC#DEF�

G9.H�/�IJE�KF8LM�?+�#NO/

P&QR.ST/U.!

��������

012�VWXY6ZY�[Q
���\�]^�

_`\ab��c1 !DE�de�dfg<h\_i�

A2��$jkl6
��<=gmn6;�[Q�o

p�qr6Ds>�8=gmn\t.%uv:�!

m�ZY/#JEwx#���yz{[Q����

,/�<=df#��ZY���\]^�
�opL

|}�/�.~������k\��/ab�!��

����98=g��"-������6����8

LF6qr\��
������e"-��jkl�

()�*+�?+�H_i�!�����)d"-0

12�$���34��|\t&�VWXY��JE

wx��6�G�';��� �?+�H¡¢
�!

£qr#opF�11¤¥\�¦6
�§�
�!

	�
��
�

����������

VWXY¢¨ZY�[Q
����<=df©\§

ª��
�!d43«�VWXY2«�ZY41« �ks

#51.0¬69.0cm�­®13¬15¯°�±®14¬17¯°�

²��e124¬143�³´e19¬25�µ¶·e118¬185

/Ub�!�¸Y�¹�º��<h/»�*+#,-

��"b���¼�½������µ¶·e�121¬

¾¿ ÀÁ

��

�� ������� !"#$���%&'

¸YÂ V W X Y Z Y ��¼�½¸Y

jke�ÃÄÅ 2�2,0 41�26�15 108¬287

ÆÇ È É Ê Ë È É ÊËÌSD È É Ê Ë

ÍÎks�mm 530¬580 555 510¬690 598

­®°e 13¬15 14 13¬15 13.7Ì0.57 11¬16 13.96

±®°e 14¬16 15 15¬17 15.9Ì0.85 14¬18 17.04

Ï®°e 14¬16 15 14¬17 15.3Ì0.96 14¬17 15.54

Ð®°e 10¬11 10.5 10¬11 10.1Ì0.29 10¬12 11.06

³´e 23 23 19¬25 22.7Ì1.60 19¬27 22.91

³°Ñe 12¬14 13 11¬14 12.9Ì0.89 11¬16 13.44

µ¶·e 156Ò 118¬185 151.1Ì15.7 121¬215 160.61

QÓÔÕ�e 22¬23 22.5 18¬23 19.9Ì1.31

²��e 131¬138 134.5 124¬143 132.8Ì4.31 125¬146 135.06

ÖÓÔÕ�e 19¬20 19.5 18¬23 20.2Ì1.90

ks�]9.× �Ø 

Ws �
�
�

Ã 23.6¬25.5 24.5 22.5¬25.9 23.8Ì088

Å 24.7¬28.4 27.3Ì1.42

kÙ 21.5¬22.4 22.0 18.2¬22.4 19.6Ì1.59

ÚÛÙ 6.7¬7.2 7.0 6.7¬7.2 6.8Ì0.62

ÚÛs 13.2¬16.7 14.7Ì105

Üs �
�
�

Ã 7.1¬7.7 7.4 6.2¬9.3 7.9Ì0.83

Å 9.4¬11.2 10.3Ì0.75

ÝÞ 3.4¬3.6 3.5 3.3¬4.7 3.8Ì0.36

�Ý¹ß 7.2¬10.0 8.6 8.1¬10.0 8.8Ì0.45

Qàs �
�
�

Ã 11.7¬13.6 12.7 12.3¬15.3 13.3Ì0.83

Å 15.5¬17.9 16.9Ì0.91

ká 7.4¬10.9 9.1Ì0.82

_`q¤ 1951â1991�11¤ 1991¬94�11¤ Hik i t a�1961 

Òã1jk�,

(��� )* +�,-)*.+�#$

 /01�2��3456����������

78��9�:*;+

. <�2=>3?@����������� 78��9�:*A+



215���160.61���1; Hikita, 1961����	
��


��118�185�41�	151.1�15.7��	�����

���10����� (�1	�2�) 

!"#�1990��	$%&'($)*�
��+,-

.�/0123	45�6�78
�9�:;��<

�8=>?@A�108 B=�CDEFGH�)I

JKL?M8�N	OP!"#�1990��QR>STU

�DVW�XYBZ[
�9��
��\]	1981	^

_#	1982�;�?`N	$�#:abc)�45d

�B��?e7>	f�g
�
��+,-.:;�

�<	$h
6�)IJij�kN#Z���3� 

7�lm	nopq�r
� (159�245)fs
�

(167�220)>nopqtu>vZ8wxyz{|}

���206��[O~���	1972�>w���}�195D�

����<	�0�$%&��9����160�164�

>($)*��9����164�159�([O!"#	

1990)	DVW�
����151��d����� �

�STU�#
�
��+,-.�P���N1��

0�	��$�����154>162�\]	1981�	�

��>�lZ8������1��140�^_'\]	1

982�	��U�1��141 (Iwatsuki et al., 1990)	��

FU�%��1��135���#	2003��	v#��

��i�� ��lZ� (�3) 

¡�	!"#�1990��¢8£¤%��cZ�¥�¦

§H¨�+,-.���152��3��	
����151

�©ª��N1«¬��78 ¥�¦�­®U¯°�

�;D�CD%±�²O¨>vZ��O	1934³´µ

#	1979�	¶�	STU�
��`ND�CD%±

�·�
�²O¨�¸¹�/01,v#�º�<»¼

78½¾�¿8 


��+,-.�$h
6�)IJKL?e7IÀ

>�1	OÁ�!"#�1990��Â%:;ÃÄÅÆ�Ç

È�É0�N�+,-.��0>0 ÊË#�1984��

ÌÍ?ÎÏ�1ÐÑ�108 7�lm$*�9��

Ò�Z�
�§H¨�Ó�:;	B�9�f±�%·

�ÔÕÒÇÖ�6×Ø�ÙÚ�ÛÜ�1ÒÇ�	B�

�ÝµÞßàáâ78>ãä#Z8�#�¿8 m�

å�STU�
��+,-.�æ.�ç78��	è

�é�Hê�75mm�ëì	íî���	=�ï±�

·�#ÝµÞð8>0lZ8�!"	1986) 

��������	
��
������


��ñò�ó�ô©õJ¡ö?e7�÷ø	1966³

ëì	2002�:�	B�ÒùJúûf¸¹?e7@ü

>�1B�§H¨Íý�¢<þ�vZ1�����	

1961:�� DVW��	STU9��²O��
�

§H¨�ñò�#	B�ÒùJúûf��	¸¹�/

01»¼�[��QR?�� 


����ñ�GH�����0�	������

�ffê<����	��?e7 ���ñ����

��¿g	���t��ñ�	
���ôÃ��	Ù

¤78���
��D	£¬���¢<îç78 (�

4³ëì	2002) 

�Ä��Ó��������4���?�g	±�

%·��Ö�����	ÝµÞ�1ßàÒÇ��8�

�Ò�ÙÚ�KÄ���1	ñ������/ Ó�

	�W�����vZ8 �Ä���5�	��ô�4�

�����²O78������2����78��

<��0	�Á� ��1	ñ����#Ó�	�W��

���	
�Ó���9�9_���±�%·�ÒÇ

STU9��²O78
���ù>Òù	�u��G

��

���������������
���

������ !"��#$��%&'(�

)*+,-./*0�123(14-.56.�*��5

�67��-)6./*8�9:;-./6<=*��

��;->?>?*@A-B?>?*CA-D?E?*FGHIJ



��������	
��
�������
���

������1958���� !"#$%&�'(�%

&�'��
����)*+4$,-.��/0�1

2345
�6	�758�9�%&�'4:�S;�

S<�S=�S>���15?5
�6	@�*

AB23
�
CDE
F�BGHI�J��	K

LMNOB �PHQRST��UV�1959�WX�

1961YZ��[B��1\2?
]^_`a]^_b


bc$��
5
�def
[g�hi�IH�aH

j���WX�1961�*kl
��B/0)�23B

GHImn�1op$qr
 s	@t1*

uv���1?w
xy]^_`�CW;�$�z{

|
}~��O	25.1\25.9	@�Q��������

����}O	$28a�H*�1}�}|
�~��

�����������O	$22.3\23.7a��HQ�

z%�O	$28.5	�H�WX�1961�*��l��

/0O�4?5�
CW;$�,-.�
23	31.7�2.

53�35�����	33.2�3.53 (9�)a34.6�2.01�8��

	���
 H�
¡Y¢�£z �¤
¥¦���

�§<��¨©ª«¬`a$­
op���1*

CW;a®¯�¥¦$�����
]^_ �̀CW°�

BGHI±H²��
xy³$z%�
23	8.82�

0.35�UV´�1952�	@�Q�,-.�a��
2

3$��µ�10.5�2.14�11.8�2.17a10.9�1.36	�

�
¡Y¢�H¥¦QsZQj�(§2)�J
¶·a

�I�
¸LY¢¸¹Q¤£�75
º�(Q»£�

!���	¼½�'�����¾��	
¿d(bQ

À£��JaB^Á)�aÂj��*�Ã�758

(W°)
@�MN$,-.�	3.9Ä���	9.5Ä	Z

�!��£��
¶·BGHI$Å�
ÆÇ	@�*

��2?w
xy]^_ �̀CW2�$�z{|	20.1

\21.8�}�}|	$14.2\16.0	¨È !����

H*z%�O$14.2�WX�1961��,-.�a��	

$��µ�12.6�1.44�13.4�1.42a14.6�2.44	�§2��

z%�
23aÉÊ$�£�Ë��
23Q�6Z´

Ì´ZBz{|	$�£�}�}|BÍ�IH�Ja

QÎZ�*z{|a}�}|BÏ´����2?w


�6
ÊÐ$�Ë|Ñ
%&�'(BÃÒ��Óef


PH
hiaÂj��*

0Ô
op��aÕ�a�z !��
 H�
�

�
23Y¢�75(\¨(Ö5(�×Ø�1986�B¸

¹
��¤H¸L	¿d)�
	�ª«¬`
Ù�a

]^_ �̀CW°aCW;�
ÚÛQÏ´����B �

23
K¶
ÜÐQ�Ý�aÞ²´��*

����

(1) /0(

,-.�BÃÒ�1985\1991
7?b
ßàáâ

B �a�?B tI��
Ê$@�Q�/0
»

H±
$10ã0äZ´å�!�æH±
$12ã0ä

Bçè*é($10ãCä\11ã0ä
ê30ëb	�

1985\1987?	$/0(ìNQ�� !10ëbY¢

æH¥¦QÏ´�1�+5�*

��	$MN`Q��HQ�/0�123$1991

\1994?
11ã0\rä
bBí41�îïT��ð

Èñò��¨©,-.�
/0(aÉÊ$�H±


aÂj�1�§3�*

kóBÃÒ�23
/0($�KL���
ÉW

B tI±��
PHQ@�Q�Ã �z%���

	ô\1ãkõ	$10\2ã	�Uö�1986���È	

ê1÷ã
æ�Q@�*T´Bkõ
ø��	ù�

£Ï�aúx&#	$�ûülCE�fB�I/0

é($qz�q�a±��ý×)�±
Y¢æ��*

J�Bþ�ëk%#	$ØFa��l�fB�I�

/0é($z#	$�Y¢æ���#	$�Y¢»

��¥¦QòÕ´��J�´
23��$��
B

��Ð��K¡���|O�B�1�aHj��

�Okazaki, 1982, 1983�*J�B¨Ô
��l,-.

�	
/0(�Û²�a��
��	»£��¥¦


��BÍ�����Z´±���
B��lq�


|ÑBÍ)�aÞ²´���+6�7�*

AB23
/0(a¸¹
��BGHIÏ�a�

Ûö ��

��

�� ��	
��
���������������

� � MN` ��?
]^_`�xy�SD�

CW0 CW; CW2

z%��� 8.82�0.35 28.5 14.2

���� �UV´�1952� �WX�1961�

,-.�	 35 1991 10.5�2.14 31.7�2.53 12.6�1.44

��	
9 1991 11.8�2.17 33.2�3.53 13.4�1.42

8 1992 10.9�1.36 34.6�2.01 14.6�2.24

	 ��l���CW0
������CW;
��;?w�CW2
��2?w



1991��������	
10��
��12��


���
10��
�11��
�����
����

��� �!"��#$�%&��18.2km�#��


18�11'���
18�13.5'��()*�+8�,

%&�
19�11'��#$-�.
/0123�%

&45�6$�78�
21.5�18'�9:-
3.5�7

'�.3()* (;<=>),

?@�AB�A6CDE����
0�20'��

1FGHIJKL���
5�8'��M?%��N

OP��QRJS���	
10�11'�T���	


4�5'�-UJ�9:V:����W3(X-2

Y:X�Z[�1959�,9:J\]^_�DE��

��
�1F`2���HIJa*Xb-3R�3

Y:X,

(2) �c-de�fg\

���� 1989���	�1,155hJi2j
�

klme (klno)32�p (g�q)�56.0cm (1.5

kg)�3�p�f62.0cm�2.3kg�rg62.0cm�1.5kg��

4�p�f67.0cm�2.3kg�rg68.0cm�1.5kg��5�p

�f74.0cm�3.6kg�rg73.0cm (3.4kg)�()*(73),

me
`�cps0tUu1X3�M�cJvwX

me�fg.
/0q�:1�)*,A6C�DE

�no
3�p32.60�3.72kg�4�p33.74�4.71kg�

5�p34.35�5.43kg��Z[�1959��9:J\]

^_�DE
xxyz�(X,fg\
2�p (46

h)3{]jg�q�3�p (450h)�g3|u (f

100J}~g131)�4�p��
fg\3s��~2,

�)jgJfQF1�Sud�{X�n3q�:X,

1v1991���	��]*50hJi2j
�kl

ne (fg���) ���p
55.3cm�4�p
61.4

cm�5�p
65.0cm����1989���	-��~

j2* (73),

�� 1991�94����	��]*41hJi2j


�klne33�p�56.6cm�4�p�59.6cm�5

��_%�J��{XDE���-�������m

��

��������	
��
�����������

��������	
��
����� ��������

�������������� !"#$%$#&'����(

�)�����
*��+,-. "#$%$#& /����0�����/10234



���62.9cm�����	
��
�������

���3��

(3) ����
�����

	
��� !"8�#�1982$1989��%&'(

��2$5��)*+,���-�./�")3�+

��4��)0(123.4���5�69��7��

�89�:;<)=�>�2���?@,����

)�3$5���4��)A>�'�	
��%&'

(
BCD.4���5�69��EFG��2$6�

�)&'D�4��)0(
4H,�IJ�1959��

KL%&'(
M���4
NH,"�

&'O%PQ�RST)��D. ��U%��

��V"W�X���������O�11YZ)[

O�\]15.5$10.5^�����_`a?@,�)�

�b�	
��
7�%cdefg�U,h,i:

j1klV"%?����(�m)�	
��%cf

g�noMp�qr�@29km'�)����G��

")U,-�'���V"s�tuv@,.4�4�

PQ%�����w�@x\)y"j)z{|,"


}H,�~�������%�3�|@��D4

8�)����"�

����

��L�;%PQ����F�
�\�1*����

�[O%1920��M�9���62.4�%�����D�

)�U%�����=D1938�(��13�)���12��

1970����"
�>����@�4 u¡�D.D

+���¢£¤¥¦§d¢¨¥¦§ ; ©��1966 ; �

1$52ª��L¦§�«��

��L%�\��¬%?��1930�Z�10 t1­®

.4��V�H¯1927$31�%5�#%°±�¢¨¥

\�²�1937����	
��11.1 t�³%�1.1��

´�0.2 t�E�
7�%2q�1.8 t�§14.1 t�����

	
��µ�����%8¶123��\��%Kq

�%PQ�¬��a[·�����

¸¹ º»

��

�����	
��

�����
����

	
�����L\�¼½�%¾¿�-�À�Á7��m�#%Â§�-"

�� ���
�
�������
� !"

8�ÃÄ 7�efg�ÅÆ$ÇÈÉ, Bb-Bc$BcÊ�

8 �
�YË

\]
�^�

W�%
kl<

W�%§Ì<Í

Î Ï
Ð§ Ñ Ò ÓÔ ;Õ�cm���

1991.11.3 15.0 3 3 3 0 0 59.0$62.0 4 ��bÖ1

1991.11.17 14.0 15 11 6 2 3 55.0$68.0 3$4

1992.11.15 14.0 25 13 9 3 1 51.0$67.0 3$5

1992.11.29 10.5 4 4 3 1 0 58.0$68.0 4$5

1993.11.3 5 5 4 1 0 51.0$69.0

1994.11.10 15.0 5 5 2 3 0 52.0$69.0 3$5

1994.11.19 15.5 7 7 4 3 0 51.0$69.0 3$4

§ 64 48 31 13 4 51.0$69.0 3$5 ��bÖ1

8�ÃÄ 	
��×f Ø°Ù�efg�ÚfÄ�ÁBb�BcÊ�

8 �
�YË

\]
�^�

W�%
kl<

W�%§Ì<Í

Î Ï
Ð§ Ñ Ò ÓÔ ;Õ�cm���

2005.11.13 15.0 9 6 2 4 0 56.0$68.0 3$4 ��bÖ1

ÍÛÜÝ�Þß;�-"

������
�������
����#$%&'

�
� &'
�

�
�

�
� :;<

�
� :;

<
ÑÒ
à

�Õ�á� ;â�ã�

(ä) åæ °± åæ °±

	



�
�

19891) 1155

2
46 Ñ 0 Ò

%?(4) Ò 46 50.0$63.0 56.0 1.0$2.7 1.5

3
450 Ñ 195 100 50.0$73.0 62.0 1.0$3.5 2.3

(39) Ò 255 131 50.0$90.0 62.0 1.0$3.5 1.5

4
572 Ñ 264 100 57.0$75.0 67.0 1.8$4.4 2.3

(50) Ò 308 117 55.0$82.0 68.0 1.3$4.5 1.5

5
87 Ñ 42 100 70.0$78.0 74.0 3.0$4.5 3.6

(7) Ò 45 107 70.0$75.0 73.0 2.9$4.0 3.4

;Õ(á�

1991 50

3
13 Ñ 13 Ñ

%?

51.6$60.4 55.3

(26) Ò 0

4
34 Ñ 21 100 53.4$63.9 59.8

(68) Ò 13 62 58.6$70.9 64.0

5
3 Ñ 2 100 65.6$70.9 68.3

(6) Ò 1 50 58.6 58.6

�
�

1991
$

1994ç�
41

3
11 Ñ 6 100 51.0$62.0 55.4

(27) Ò 5 83 55.0$60.0 57.9

4
23 Ñ 15 100 55.0$62.0 59.0

(56) Ò 8 53 52.0$68.0 60.8

5
7 Ñ 6 100 59.0$69.0 63.6

(17) Ò 1 17 58.5 58.5
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Morphology and ecology, protection of resources on the

chum salmon, Oncorhynchus keta
Walbaum� going

upstream into the rivers in Fukui Prefecture, Japan

Fumio KATO

Abstract

The few of the chum salmon were found in the inland

waters of Fukui Prefecture. As the results of morphological

studies on the fish, there were an decrease in the average

number of pyloric caeca and an increase in the average

number of ridges in the 1st year of the scale, from north

to south in Japanese Islands�This may come from the

differences of environmental conditions in habitat water,

especially from the water temperature in their fingerling

period.

In the Kuzuryu River, the upstream migration of the

chum salmon occurs early in October till early in December,

mostly in the middle of October till early in November. The

age composition of females is comprised of three to five-

year-old chum salmon, with three or four-year-old

ones dominant. Males were abundant at the age of two or

three. The size of the chum salmon going upstream into

the rivers in Fukui Prefecture was a little smaller than

those in Hokkaido.

The chum catch of the inland waters fishery in Fukui

Prefecture had the rich harvest of 14.1t fish on the average

in 1927-1931. Since that time, it decreased to 4t or less in

1950s, 1t or less in 1970s, and again increased to 5t in

1990s by the artificial propagation. But at present, it has

decreased again by no artificial propagation.

What is necessary for the conservation of chum salmon

is the good river environment of the middle and lower

reaches as well as the artificial propergation.

Key words : Rivers in Fukui Prefecture, Chum salmon,

Morphology, Ecology, Protection of resources
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