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Suctorian ciliate epibionts on calanoid copepods in the subarctic Pacific

AIHJH=> Y6B6<J8=>

Graduate School of Fisheries Sciences, Hokkaido University, 3�1�1 Minato-cho, Hakodate, Hokkaido 041�8611,

Japan

E-mail: a-yama@fish.hokudai.ac.jp

Abstract From zooplankton samples collected from subarctic Pacific and adjacent seas (Japan
Sea and Okhotsk Sea), 10 calanoid copepod species including Gaetanus armiger, G. simplex, G.
variabilis, Heterorhabdus tanneri, Heterostylites major, Metridia pacifica, Paraeuchaeta birostrata, P.
elongata, P. rubra and Scaphocalanus magnus were found to host epibiont suctorian ciliates.
Suctorian ciliates were observed on 5 developmental stages (C4M, C5F/M, C6F/M) among the
copepodid stages. Seasonal observations on the prevalence of suctorians on M. pacifica in the
Oyashio region western subarctic Pacific showed high incidence in summer to autumn when
ambient temperatures were high. Within the subarctic Pacific, the prevalence of suctorians on M.
pacifica was found to be higher at the high latitude stations. Suctorian ciliates on M. pacifica were
classified into two types; type A characterized by short stalk and spherical cell (diameter: 50�100
mm), and type B, by enlarged stalk and petaloid-form tentacles (cell diameter: 300�500 mm). With
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regard to the substrate of suctorians on M. pacifica, they were observed most frequently on the
urosome (89�), followed by the metasome (60�), cephalosome (19�) and swimming legs (5�),
while they were never observed on the antennules, feeding appendages or caudal rami.

Key words: parasite, host, Suctoria, calanoid copepods, Metridia pacifica
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���� (Pe-

ritrichia)� �	� (Chonotrichia)�������
(Suctoria)��	
��������
	� (Fernan-

dez-Leborans & Tato-Porto 2000 a, b, Fernandez-

Leborans 2001)� � !"������#����
�
��$%&' 2 7(�)#� 11) 49$��*
�
	� (Fernandez-Leborans & Tato-Porto 2000a)�
����+,�-�./�01234567819
14� !"�:� �;<4� !"�:�=>?
� Acartia, Boeckella, Centropages, Diaptomus���
Pleuromamma )��	
�@��
	��A:B�
(Fernandez-Leborans & Tato-Porto 2000a)� CD� �
 !"������#�����EF�	�� 2 3

(�)#� 4) 8$��*�
	��A:� -�+,�
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6781914� !"�:B� (Fernandez-

Leborans 2001)�
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�;<4� !"�����������-�./�
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�Q� � !"���������
���RSC:�
��$%&' 2 10(�)#�
21) 39$��*�
	� (Fernandez-Leborans &

Tato-Porto 2000b)� �;<4� !"����?*
� 2 4(�)#� 5) 11$��@��
�Q�
Ephelota)� Calanus finmarchicus, Candacia armata,

Pleuromamma borealis��� P. gracilis���?*�
Paracineta)� Gaetanus antarcticus, G. curvicornis,

Pleuromamma abdominalis, P. xiphias, Metridia lu-

cens���M. longa ���?*� Pelagacineta)�
Calanus helgolandicus, Euchaeta spp., Metridia spp.�
���Q� Pseudocorynophrya)� Rhincalanus spp.

����Q� Brachyosoma )� Scottocalanus daug-

lishi���?*-�T��@��
	� UFernandez-

Leborans & Tato-Porto 2000b%VWX�
��������Y�������/� .Z�[\

(tentacle)%]^
	�� [\�_`:a��b�/c
`�d/�
�Q� e�[\%f������ghP

���%�	i��jkl%P
	� (Kitching 1952,

Lilly 1953)� ����������mS�+,�i^


�n�opq��	irs*�
�Q� �����A�
t�B���uk (commensalism):B�irs*�

	� UNicol 1984%VWX� v^iv� ������
�BCQ�v./��w� +,:B�� !"���x
y���z��� (Henerby & Ridgeway 1979)� CD
�������{��I�� !"����|}�Y~
���%vD*#eiv�@��
	� (Turner et al.
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#���� !��� "!�� #$H U!��!HX �
��!;�!H��I�v�:BQ�  �%���;<
4� !"���	
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:� �%�'��(�� )&H���M���1H
�=D��*�H���	
�RPD�;<4� !
"���������� U����X ��	
�@#
�� CD� ����;<4� !"�Metridia paci-

fica���PD�����	
��� �%��(�
�+���I���,�� ���J�H?* �%�
41�NC:�#-./� CD-����{��	
��
%y^D�

� �
��	
����������

19960 9�?* 19970 10��?I
 �%�'
��(�i-��1H U)&H���M���1HX
�	
 (Fig. 1)�  ¡ 2000 mC:%¢	 0.1 mm�
2£¤¥¦K%3	
 5��§�¨.©ªP
4D«
5 U5�$��7N�J¬�X %3	
� ���E��;
<4� !"���������� U����X�
�R#��?%®PD U©ª)¯���©ª��°Y
� Kobari & Ikeda 2001%VWX� e�*«5$��R
PD�;<4� !"���	
����67%
9±¦1P� $���8²9³´i�-���:
(prevalence: �)%µ¶D�

Metridia pacifica��	���
����
����;<4� !"�� Metridia pacifica�
�PwPw·	�����:��*�D� -���:�
��,��B��?%;*?�#�D¶� 20020 5�
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�� 2004� 12������	
��������
�� Site H (41�30�N, 145�47�E, Fig. 1)����� 0.1

mm� NORPAC������ 500 m !"#$%&
�'()* +5,-./0123456 �7��8 )*-
�9:&(M. pacifica;<=�>��?�9:@=A
�BA��CCD�EFG�HIJ�KLMN�OP&
(Q RSTUVW 1X2Y�Z[�Q

Metridia pacifica��������	
�
2004� 6��� 8������	
��\]^�

(165�E�_`( 41�NX47�N)8 a	
��\]^�
(165�W�_`( 41�NX50�N)b cde23fg
(53X30�N, 177X00�W)��hT���� 0.33 mmi
(V 0.10 mm� NORPAC������ 50 m !g
jkiZ"#$%&�'()* +5,-./01234
56�7��8 )*-�9:&(Metridia pacifica;<
=�>��?�9:@=A�BA��CCD�EFG�
HIJ�lmMN�OP&(Q

Metridia pacifica�����������
nolmpq�OP-ZrDs�HIJ�t�u(
de23fg�)*- !8 EFG�HI�t�u�
Metridia pacifica;<= 56@=�>��8 ?�HI	
��OP&(Q v=�	�� 7Yw +x	 [cephalo-

some]8 y	 [metasome]8 z	 [urosome]8 {|}~
[antennule]8 {|}~�����H�� [feeding ap-

pendage except antennule]8 ��� [swimming legs]

b cz� [caudal rami]6 �p��8�	��EFGH
I����OP8 BA&(Q EFG����V����
��D�C������������(D�� 2��

�����u(�Z (Fig. 2)8 BAV�����C�
�`(Q

Fig. 1. Location of sampling stations in the subarctic Pacific and adjacent seas. Stars indicate stations where the
vertical stratified samplings were done down to �2000 m for details of sampling data, see Table 1 of Kobari & Ikeda
(2001). At Site H located in the NW Pacific, seasonal changes of epizoic suctorian ciliates on Metridia pacifica (Fig. 2)
were observed during 2002�2004 (Fig. 3). Open circles indicate stations where the spatial changes in prevalence of
epizoic suctorian ciliates on M. pacifica were studied during June�August 2004 (Table 2).

Fig. 2. Two forms of epizoic suctorian ciliates on
Metridia pacifica. Type A: small forms being attached
on the urosome (A). Type B: Large petaloid-forms
being attached on the urosome (B). Small forms at
enlarged magnification (C). Large petaloid-forms at
enlarged magnification (D). Scale bars: 500 mm (A, B);
100 mm (C, D).
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��	����
����������	
�� ���������
���� ����������� !� 6" 10#	 5

$%&'����(�)*+)�,	-./01234
56 (Table 1)7 *+)	/018956#	:;�<
�=>?@AB� CD1�E5F 3 mmGH�IMetri-

dia pacificaJKLMN�	#1OPQRS#?@AB
�I T6$%&'�<�UVW-1XFYLI C4Z C5

��[\]$%&'FYLI C3]G^	_-�U/0
1895`ab6B�1:;�<�@c95A7 T6I
deJfb6�����������
��MN���
��*+)	gh13i9567
������������jk��lMA�����
�� !�UMicrocalanus pygmaeus?I m�?Metri-

dia pacifica, Paracalanus parvus, Pseudocalanus minu-

tus ?@nI o��p�?�lMA	U Neocalanus

cristatus, N. plumchrus, N. flemingeri Z Eucalanus

bungii?@A1 (Yamaguchi et al. 2002)I *+)	-
./018956	UB59jk���o��p��l
#	[qI M. pacifica	r?@b6 (Table 1)7 B	M.

pacifica �-./0MA*+)�U 2s�t Paraci-

neta"u� 1de4567 M`vqwx?y�	=z4
1 50{100 mm?|�} (stalk)J~�F	 (type A:

Fig. 2A, C)�I ���fL����`D�}J~qI y

�U=>? (300{500 mm)�����1�	����
��AF	 (type B: Fig. 2B, D)?@A7 M. pacifica�
UB	 2s�t	*+)G��I Paracineta pleuro-

mammae���95A*+)1 41�N, 165�E����
gh<61I �	/0_-U 1_-	r?@b67 ��
�����������A������� !����
��M. pacificaU_-j? 2�I o��p�? 5��
��MA�l#?@n (Yamaguchi et al. 2002)I �	
-./0S*+)	��J
9a�MAB�U����
�95A	?I G��y�deJfb67

Metridia pacifica�����������
������������� Metridia pacifica	-
.�8956*+)U^�	 2s�t	[q type A

(Fig. 2A, C)	r1gh<67 �����<6 0.1 mm

	����n ¡<�I M. pacifica C1]G¢	£d
eJfb61I *+)	-./0UVW-�	r895
67�������M. pacificaVW-U¤ 3{4¥��
¦{§¨ 8{10¥� ��5©5gh	ª��J~b�
�6 (Fig. 3)7 *+)	/0�U 0{70«	¬J®<I
�¯/0�U 9.4«?@b67 °±J²<�	deJ
fb6 2003±� 2004±����rA�/0�U�5
©5M. pacificaVW-ghª��	³]�´LI XF
´�/0�18956	U�E5F¦{§¨?@b67

Table 1. List of calanoid copepod species/stages on which epizoic suctorian ciliates were observed, its prevalence
and geographical locations. �: no data.

Species Stage Prevalence («) Location

Gaetanus armiger C6F 0�50 NW Pacific
Gaetanus simplex C5F 0�7 Okhotsk Sea

C5M 0�25 NW Pacific, Okhotsk Sea
C6F 0�50 NE, NW Pacific, Okhotsk Sea

Gaetanus variabilis C5F 0�6 NW Pacific
C6F 0�10 NW Pacific

Heterorhabdus tanneri C6F 0�50 NW Pacific, Okhotsk Sea
Heterostylites major C6F � NW Pacific

C6M � NE Pacific
Metridia pacifica C6F 0�68 NE, NW Pacific, Okhotsk Sea
Paraeuchaeta birostrata C5M 0�50 NW Pacific, Okhotsk Sea

C6F 0�100 NC, NE, NW Pacific, Okhotsk Sea
Paraeuchaeta elongata C4M 0�100 Okhotsk Sea

C5F 0�25 NW Pacific, Okhotsk Sea
C5M 0�6 Okhotsk Sea, Japan Sea
C6F 0�100 NC, NE, NW Pacific, Okhotsk Sea, Japan Sea
C6M 0�11 Okhotsk Sea

Paraeuchaeta rubra C5F 0�25 NW Pacific
C5M 0�33 NW Pacific
C6F 0�100 NE, NW Pacific, Okhotsk Sea

Scaphocalanus magnus C6F 0�100 NW Pacific

µ µ
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Metridia pacifica��������	
�
Metridia pacifica������������	
��
���
��������	����� 
����	
����������� !�"#$%&�' ()

%&��*"�+,-M. pacifica./0�123���
4����5 0668789:;��3� ��
����
	� 45630�N<-5=;123>�&� (Table 2)'
������5�����	����8
����	�
���8?�@A��+,BC@DEFG3� H?@
D����#$IJ��5H?@A��KL�
���
� !-	&�' ���� !-5� MN��O�PQ
�-123� type A�R��ST" type B�R�
(Fig. 2B, D)?123�' U� type B�R�5
���
�	�����@A�+, (47VN, 165VE; 49VN, 165V
W)��D"?#$IJ�' WX"������5YZ
�[;� M. pacifica./0�12\0]?^D@A�!
���D"@DEF�	&� (Table 2)'

Metridia pacifica��������
H?�������@�&����� !�_��`
D" Metridia pacifica./0a�0�������K
#$3�' b0��K 7cd��e"#$3�8U
f� H?@D����ghJ��5��-=\0�
897��D"������ij8>&"D� (Fig. 4)'
k�@D����ghJ��5l� (607)-<m���
(197)��no (57)�p-	&�' q�rs�tou�
o�5������5ghJ>�&�' ��R��9�
5 type A-v�hJ"D��� type B����K?�
�� l�����no-	w� R��xyz��&"�
��K5{>h>�&�' q��|\0��D"
type A8 type B�R������3"D
\0?�]
123�'

� �
����������������
0���}~�����������
�}5���
�-9:;{>
U8��hJ"D
 (Fernandez-

Leborans 2004)' ����5�DYZ��� pH���
�123� �}��D�� �����5Y� �!��
����]u�������"�#� �9:;���
e� | $ � � � � } - 	 
 (Fernandez-Leborans

2004)' ������	����84��%! �&'!�
�� ¡�¢£!� ��D"¤¥¦§(¤y¨©� 6t
10ª� 5)«¬��D"0���}~������
��12�®*IJ� (Table 1)' U�O¯ Paraeucha-

eta birostrata, P. elongata��� P. rubra�`D"54
J°J{>
����0���3"�w� ±²�{}�
	
U8�G³IJ"D
 (Yamaguchi & Ikeda

2001)' ´!}+µ�80���}~������?±

Fig. 3. Seasonal changes in abundance of Metridia
pacifica adult females (open symbols), and prevalence
of epizoic suctorian ciliates (closed symbols) at Site H
in the western subarctic Pacific (cf. Fig. 1) during May
2002 to December 2004.

Table 2. Spatial changes in integrated mean
temperature (0�50 m), density of Metridia pacifica
adult females, and prevalence of epizoic suctorian
ciliates on them.

Location/Position
Temperature

(¶)
Density

(inds. m�3)
Prevalence

(7)

Bering Sea (177VW)
53V30�N 8.1 63.0 67.6

NW Pacific (165VE)
47V00�N 6.4 4.5 30.8
44V00�N 7.3 4.0 17.4
42V30�N 7.4 36.4 3.2
41V00�N 14.2 7.7 3.1

NE Pacific (165VW)
50V00�N 7.9 33.1 48.1
49V00�N 8.2 108.4 23.3
48V00�N 8.0 4.0 4.0
47V00�N 9.2 5.9 4.8
45V30�N 10.4 9.2 0.0
44V00�N 10.8 19.7 0.0
42V30�N 11.0 1.7 0.0
41V00�N 13.8 0.5 0.0
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��������� �	�
��� ��������
���� ��� ������ ������
��	� 

��������

� !"#$�%�" (O≈lafsdót-

tir & Svavarsson 2002)&
���'(�)#*
+��,-�%�����.
������/0123�0456�
��#7%� 8
� 3 mm9:
�;< � �=>?�<��@� AB�
C�D#7/EF�G�H,�@���"I#�JK�
�" (Table 1)& >���	�,-�%L� !M�,LN
;O<,P�����.������Q� I�P.��
���R"ST�N$RU"/V !"#WX$�%�
" (O≈lafsdóttir & Svavarsson 2002)& �=>?�<�
��Y/I#,Z�%P� �[ 
���.��
\]
^_�
`aP� bc#de�!"I#�!��%-
� (Coppellotti & Matarazzo 2000)� �=>?�<P�
 bcfN? ����'(�) Pg> 800 m�h

,�"R"� ,�@#$7%�"I##ei�!"�L
7�O�& �����.���j��/0456�
\
]� �?,L`aR"Metridia pacifica� Paraeucha-

eta elongataPklO%mn&o�C�\< !"I#
L��#7%JK��"& '<
��g>Pp�q
(
#�#$7%�/)r (D25stD75s) �R# 40t240

m (M. pacifica)# 60t500 m (P. elongata) !" (Ya-

maguchi et al. 2002)&
*uv�w,��R"0123�0456� Limno-

calanus macrurus 
B���,��R"^_� Toko-

phrya quadripartita P+
�G�H,P���Q� L.

macrurusx�,yR"+
�-z1{|}{<,P�
��O�I#�!��%�" (Evans et al. 1979)& M
/� ��~��4{.,-�%0123�0456�
Metridia lucens#M. longa
��,��R"^_�'
� Paracineta sp.
��P�#���B�,���"/
V� Sherman & Schaner (1965)P/0
�, Paraci-

neta sp.�/17%7M\� L7@PST#7%B�C
�� �"
 PO��#��7%�"& �	�,-�
%L��
/0��P�����
.�������2
CR"�
�
O
�,OY%�"#����%�"
(O≈lafsdóttir & Svavarsson 2002)& ��� �@
045
6�,-�%^_�������"�G�H�EF�G
�H,��7%�/
P (Table 1)� EF�G�H,-
�%/0�� ��3���34��� ���I#
�Mauchline 1998C��� 
5� !"#WX �"&

Metridia pacifica��������	
�
Metridia �
�����^_�,Z�%P� Sher-

man & Schaner (1965) ���~��4{.,-�%
M. lucens#M. longa�
^_� Paracineta sp.
��
��,P����!�� ���6,��%��I#C7
 7%�"& ��
~8���¡9)
 M. pacifica


^_���:P¢£;�AB�,"R"�F (Pad-

mavati et al. 2004),�@� �?�¤g¥,O"¦t�
� �Kobari & Ikeda 2001
 Fig. 2C��� ,¤�Y/
(Fig. 3)& Evans et al. (1979)Lv�w
 Limnocalanus

macrurus,Z�%^_�
��:P¢£;�¡,"R
"�F,§L¤�I#C7 7%�"& M/� Ohtsuka

et al. (2004),x�¨©ª<�,-�%«��.��
��¬'�� 
0456��
��P 3t6,P�
��Q� =®O�������"& �¬'�
¯°±{
} (phoront)��}²�� (tomite)�
>³P6�

g¥´µ¶ P¦
g¥´µ¶,?·%fV%����
C
R"I#�*

� !"#����%�" (Oh-

Fig. 4. Incidence of the two types ciliates (bottom)
on various parts of the body of Metridia pacifica adult
females (top). Ce: cephalosome, Me: metasome, Ur:
urosome, A1: antennules, FA: feeding appendages
except antennules, SL: swimming legs and CR: caudal
rami.
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tsuka et al. 2004)� ������ ���	
�����
�����	
�
�����������

Metridia pacifica��������	
�
������� Metridia pacifica��������
������ !�"� #$��%&�#'� �$�
%&��(�)*��+�,�,��!��-���.
(Table 2)� ����/01��2,�M. lucens�M.
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