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Recovery of Ecklonia kurome after the Occurrence of Blade

Disappearing Phenomenon at Nomozaki, Nagasaki Prefecture

Setuo Kiyomoto, Taku Yoshimura, Shogo Arai,

Takaya Kiriyama, Akihiko Fujii and Toshio Yotsui

ABSTRACT

In autumn of +332, the blade disappearring phenomenon assumed to be results

of grazing by herbivorous fishes was observed on Ecklonia kurome along the

shallow coastal waters at Nomozaki. We investigated the recovery of E. kurome

after the autumn event at Ôtategami�iwa and Kotategami�iwa in Nomozaki area
until the following spring. At Ôtategami�iwa, the thalli having regenerated blades
were observed in shallower than ,m depth, but did not in deeper than -m depth.

At Kotategami�iwa, , km distant from the Ôtategami�iwa, the thalli having regen-
erated blades were recognized in all the depth from * to +-m, and dense E. kurome

beds as well. From the existence of arc�shape scars on the newly growing blades
collected at the two sites on March +333, the grazing by herbivorous fishes was

thought to have continued during the following winter. The differences in degree

of recovery between the two sites and among different water depths may be

resulted from the continuity and intensity of the grazing by fishes. During these

investigations, we also found remarkable undergrowth of Sargassum hemiphyllum

and Hizikia fusiformis having no apical growth point in the shallow waters. These
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phenomena were presumed to be caused by the grazing of herbivorous fishes,

different from those consumed E. kurome.

� � � �

����������� +332� 3���	�
��
������� Ecklonia kurome 
�����
��	��
� +332�� ��++����� +�����
����� !��"#$%� �	��#��&
'()*+�,-�./012� 3�� 45� Eis-

enia bicyclis�67� Ecklonia cava 89:�;<=
> -?���#@A
���B��C���012

D���� �EF�� +333�� G����	�#H��
&I	#J�
K��012� 1��#L�
MN�
#=OP Calotomus japonica �,QR����ST
J�UVW012��� �TXY�#ST
Z[�\
0]�X
^�����0 �EF�� +333�� 
@A&
+33.�+*��_�#`������ab�/�C8K
�12
\0 ��	� �� � 
� 1#,c�B!d

��C��#&e:��\Q� fg#^h
i"��
0�
j1�� #k�&���#$l'm����� 
@
A�Cg#no2����	�#pC	q8%'�,
Q"��� 1#$%� 
@A#�C
r/�2s
+333� -�3�t&��12� 'u#�	�#pC	
q
'(�"�(�,-�)v�./-���1
2*
+��2/022s�� Pwx� Sargassum

hemiphyllum )y7z Hizikia fusiformis �s{|

���,�/-��0}-
����� �����
��TXY�#ST�,0s#2^����#�1�
�#~.8/�W0� 
0�&�0��1�� "�
��2��������`�����3����8 
W0�

� �

,?�#"8������ �Fi�. +� �����
+�4+332�+*�,,5� ,�4+,� 15� -�4��
-�,/5#� -�� SCUBA %'�,-������
6L#"�&)1���� ���� )1� #�L7
8�� 69#"�&��L:���0����	�
#	;#^h8�����
6L#"&)1#'(/4,������ ���

<=W0���,j +�#78 -}8>�� j��#
��CNW0?�#���8@A�� ���A��
���)B��8����� 3�� �	�#	;8�
B�
 -C��G0� B�
 -C�D� B�
E�A
��#L�
G0� A��s/��2FG�#�� #
.H��I����
69#"&� +�4&)18� ,�4&)1��
a1�� ���� a1� ��0'm8� -�4&)1
2a1#J'm8@A2��� +�42 ,�4#"
�&� ?-K/���#CN	q8�L��� -�4
&*+)'(�,0�	�#pC	;#��8+��
�W0�:� M
S�s -�� M
&� )1#'(

+� ,�� -� .�� .� /�#j� ��¡-++�
+.}-#��-3}-� a1#'( 2��N--,}-�
¡-,/}-8S���� 3�� �e#"���TX
Y�#¢O
£¤����:� %'"A�����
��TXY�8?P��¥��� )1�&� ¦��?
�#,�Pwx�2y7z
������:� 1��
sQ.*}-§RS����
S�������R��&� 8R�ST �+330� �
¨©��U"V2?��A�����)B��#�V
8 -�� 3�� �L�U#ª?/}-2#W«�
,-�� B�#XY
 +�,������8ZV���
3�� �	�
�������&�H�I	#J�

K��� �Plate +a�� 1��&� �TXY�#ST
J2£¤��012 �EF�� +333� ��� ���&
I	#STJ2W0� I	#STJ&� B���&
&-vQ�/�-�
� A���&+D�\-�#
�� A������STJ#[E8¬� \��2A
��#h ���,�B�#¨�3�
�W02B
�#®C2¯��°)/±²
\0�:� h ���

�
��	�®³�EF�]³�´³58



/������� ����	
�� /������
������ ������� ����������
����� �� !"#$%&�'()�*+�,
-�.��	/���01, 23�456718

% �,***� �-�19:�;< 1��'() ,=�
67>?@�,  AB�C�D�EF	/� Steel�
Dwass �� �GH�IH, +331� 1JKLM��

NOPQRS'1TU�	, V��45�, �1
9:�WX� !"����YZ��� ��, [\�
�U�]% -
���^_1TU�, `a�����
����bc�� '()d�1, eVfgh�	/
1JM��X�ijXk�5�l�mn�#, eVf
gh#bopq1$%&f]M��0�r�sf]M
��

� �

������ 	.�	;< ,���	tu���vw
#�x�#Eyz{��U�#, ,��<		/|}
��~fUx����B�#;<9J�+/����
y� �������S' S. serratifolium, ��S'
S. micracanthum f��������#���,�&
%1'()#�����
-�	;<+,���	}��.sfx�#�s, +,

��<	��f�Bf�� '()#���, ���
�S' S. macrocarpum, �������S', ��,
����S' S. yendoi #����U��


�������� 	.�� -T���w�	, +*

�,,�1	,3gh�'()�h#z{��� �X��
Xk�1$�, 
��Vy��fU>�#+,gh
�.+ �, ~fy> +��
�����>�#+1gh
�/3 � �, ¡¢�����	�£+.43�, ¤.
��
	�£,.43��¥M� �Table +�� dC+,� 1�1	

�����gh	Vy$%&¦, §�¨©ª:1
fM�>�#+3gh �20 � .���0, U¦&>
«¬&�§�a�	�®��U�� �C -�,/�1
	, �c���h	§#�¯�°±�¨©�nfM
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Table ,4 The size and the state of lateral blade of E. kurome sampled on March ,/, +333

Sample
site

Depth
m� Age No.

Length mean�SD cm� State of lateral blade ��**

Total Primary blade Longest lateral blade �+�, �+�, No blade

Ôtategami
�iwa

+�, , +. .-43�/4. ,04*�041 ,/43�040 +** * *

-�. - +. -,43�24+ +24,�04/ 241�.41 * +** *

.�/ - ++ 34/�,4, *4,�*40 *4+�*4- * +2 2,

Kotategami
�iwa

2 - ,/ /,4,�240 +,4,�04. ,14,�/41 22 +, *

�1 , -+ .+4*�/40 -.41�04* +34/�.41 31 - *

�Cited from Kiyomoto et al. ,***�.
��The state of lateral blades were classified into three categories ; �+�, : more than half of normal
blade, �+�, : less than half of normal blade, no blade : no lateral blade remained.

Table +4 The change in state of E. kurome on three boulders in /4,m depth at Ôtategami�iwa

Age State�
+332�+*�,, Length mean�SD cm� +332�+,� 1 +333� - �,/

No. � Stipe Primary blade Longest lateral blade No. � No. �

� + � . +. +*42�04- *� * *� * +3 20 * *

� 2 ,2 +-40�24- +,4+�/43 *� * - +. * *

� +* -. +/4/�/4/ +.40�-4, ,/4-�340 * * * *

� 1 ,. +/41�.43 +/4.�.42 ,.4.�/4, * * * *

* * * * * ,*1 +**

�� : Stipe and holdfaste without blades, � : no lateral blades remained, � : less than - lateral blades
remained, � : more than , lateral blades remained.
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Table -4 The proportions of E. kurome having arc�shape scars on their primary blades

Sample
Site

Age
Depth
�m� No.

� of individuals with scars

Near growth point�� Primary blade�

Ôtategami
�iwa

, +�, +. -0b 1+b

- -�.�.�/ +0 21a +**a

Kotategami
�iwa

- 2 ,/ . c 3,a

, 1 -+ * c ,-c

�Five lateral blades from the transit part between stipe and blade.
�Values in column with different superscripts differ significantly �pm*4*/� by Steel�Dwass
method.

Table .4 The size of young E. kurome sampled from 2 m depth at Kotategami�iwa on March ,/, +333,
and the proportions of having blade less than half of normal one and having arc�shape scars
on their blades

No.
Total length �mean�SD cm�

�Min.�Max.�
Blade length �mean�SD cm�

�Min.�Max.�
Blade area� Exist of arc�shape scar

No. � No. �

-,
+,4+�040

�,�,0�
++4/�04-

�,�,.� - 3 , 0

�Blade area less than half of normal shape.
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Table /4 The size of two Sargassaceous species sampled at Ôtategami�iwa, on March ,/, +333, and the
proportions of individuals having arc�shape scars on their thalli and having main stems
without apical growth point

Species
Individual

No.
Total length �mean¬SD cm�

�Min.�Max.�
Arc�shape scars Main stem

No.

Growth point lost

No.  No. 

H. fusiformis
����� .+

++41¬.4*

�.�,+� ,, /. +*, .1 .0

S. hemiphyllum
������ ./

++4+¬,42

�/�+0� -2 2. nd nd
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Plate +4 Photographs of algae observed at Nomozaki.

� Arc�shape scars on E. kurome. � Well recovered E. kurome.

� Poorly recovered E. kurome. � Abnormally recovered E. kurome.
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Plate +4 �cont.�

� Not recovered E. kurome. � Undergrown S. hemiphyllum at sampled site.

� Tips of undergrown H. fusiformis with the
section as if they are cut. New germination by
vegetative reproduction occurred at the section
�left�.

� Dense patch of young E. kurome
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