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Suctorian ciliate epibionts on calanoid copepods in the subarctic Pacific

ATSUSHI YAMAGUCHI

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
Ovyashio 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
um), and type B, by enlarged stalk and petaloid-form tentacles (cell diameter: 300-500 xm). 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 (56%),
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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H B AR B 0B RIC> W T HBHH (Pe-
ritrichia), =} #ifll (Chonotrichia) 4 & O' Wk i il
(Suctoria) IZ>WT L E a2 =2 N TW5 (Fernan-
dez-Leborans & Tato-Porto 2000a, b, Fernandez-
Leborans 2001). # 4 7 VHAKRICHE S 5 LM
BREEEZEZC2HTHICET 5 11 /8 49 AR S
N W3 (Fernandez-Leborans & Tato-Porto 2000a).
EEHMOFEIIIZ DL NF s a T ZHP0 Iy F
7 ZAHBA 7 VT, A5 XZAHAA T VTR D
1T Acartia, Boeckella, Centropages, Diaptomus 3B L O
Pleuromamma RO VW THEINTVWEDATH B
(Fernandez-Leborans & Tato-Porto 2000a). F7z, #
47 VHERIET 2ERD S biwFdfiE 2 H 3
FlcEd 2 4@ 8EMRIONTVWEDAT, TDIEFIL
ITNRTCIWNTF 7 28BH A4 7 VEETH S (Fernandez-
Leborans 2001).

MBI BEM TS v b v A A< RBET S
7 AZBHA T VHOERRMNEWMERIZDOZ N
WEREMIcE LT, a1 7 VHEREMNSEOWNE
S 3B E TICOREER BT 2 H 10 LR 9 %
21 @39 FE A & T W % (Fernandez-Leborans &
Tato-Porto 2000b). #5 XZAH#A A 7 VEHDIKEN S
F2HARKKET 2B IIENRESINLTED,
Ephelota |& 3 Calanus finmarchicus, Candacia armata,
Pleuromamma borealis 3 £ O P. gracilis DIAERN 5,
Paracineta |& & Gaetanus antarcticus, G. curvicornis,
Pleuromamma abdominalis, P. xiphias, Metridia [u-
cens B L O M. longa DIKE M 5, Pelagacineta J& 1
Calanus helgolandicus, Euchaeta spp., Metridia spp. O
£ X0, Pseudocorynophrya J&\3 Rhincalanus spp.
DK & 0, Brachyosoma & 13 Scottocalanus daug-
lishi DiEEI Sz ZTNES N TV 5 (Fernandez-
Leborans & Tato-Porto 2000b % £ R).

MERIRE R oMz TR <, ZHOMT
(tentacle) ;> TV 5, filt F 3R THRImA/ NS < BR
Rics<ncteh, ZofpFzthodERIcEESRL T
NEMZT W & 24 % LT 3 (Kitching 1952,
Lilly 1953). {AZAPEHOMERDFERFEFICE > T

EEOEEBE I VWEELOSNTEY, HERICOAF
WD H B F|EA (commensalism) Th 3 &£ Z S h
TWw3 (Nicol 1984 &), b-& b, HMEROIIE
BhEDITEEZHNE, BETHE A4 7 VDK
1TE D312 75 5 (Henerby & Ridgeway 1979). % 7-
MERDOMNEIALICB T 2 H 1 7 VHELOEE I IHE
DGR 1259 2 &EbIESN TV S (Turner et al
1979).

Lior 522 H 4 7 VRO KREEEEHRICE
T AHFIGILRPEEE, FOKEE, iy (7 F ) 7H) B
XUOTSETHIIBY b0 THD, JLKTFHEDOH S R
ZHHA T VIO WTIRIEE A ERHENE V. KBFSE
TRACKFEE R R, HABE X 04t — v 7 i
IZh e BIEFRERIcBWTHERE L S X2 A7
VRO REEEHER (RE R <oV TiRET
%, %1, FEEWH S X2HH A 7 Y Metridia paci-
fica 1T U720 RIc > W TR P L R
Bl B8 1 2 FEIZA, N—=V v 7iE, SILKEE
41°N & TOMIFRA, £ 72 % ONEHFIBAIC > W TEIEK
i1 7.

Vsl &
HERDBEHNSXRBHA 7V

1996 4E 9 A 7 5 1997 £E 10 H iz i TILREER
PRSI & = ol (HARMES X 04 & — v 7 iF)
BULT (Fig. 1), K#E2000m F TcxHA&W 0.1 mm D
BASEAY 2 o F 2OV T 5 B EX D ERE L TE 2R
Bl 5% hiEA V=Y VEE) 2HVWT, EokHlh S
XA A A 7 YHICERAEEGESR (S i) 2
BT 2 D2 L7c (REH B L OB D FEH
I& Kobari & Ikeda 2001 &), 7 5alkbduc B
Lih s 22BN A 7 VHIIODLWTIRERDHEAE
Fzv 7 l, MBIXURBEERLITZOMNER
(prevalence: %) 2K 7z.

Metridia pacifica B%'E B ERDEEHE(L

FEMH 5 X ZEH A4 7 YED Metridia pacifica 1
BLELEEVWRERMNERME NI, T DNERIC
FHIZAD D B DA ST B F2d i 2002 4E 5 H
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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).

75 2004 4 12 AT 1 TOEE AL RSB e A
4 % Site H (41°30’N, 145°47'E, Fig. 1) ic TH&W 0.1
mm ® NORPAC # v P Z7KZFE 500 m K D #HERE L
TREE GY% s v =) YEE) 2RV T, Bkt
WWHIBL L 72 M. pacifica BERIR I D W T 2 O HBMEEEL
TR B L & BICIEROMNERDFHIZL LB L
7o, BREMRBRH1I~2 7 HTdh 5.

Metridia pacifica %& B ERDHIEE(L

2004 4F 6 H» 5 8 H i i T radb A il 284535
(165°E 12y » 72 41°N~47°N), BER LA di S5
(165°WIZift 5 72 41°N~BO°N) B L O~ — 1) v 7' i
(53~30°N, 177~00'W) I TEEIic H& W 0.33 mm £
7213 0.10 mm @ NORPAC % v k Z/KZ% 50 m & 0 i3
FiMFE CTHERE L TELER GY%hE+sv<) v FH
E) ZHWT, IEHNIC IR U 72 Metridia pacifica MRS
Hico 0T O HBEAREAE KT 5 & &b IIRERD
NEROMIPE L2 HE L /.

Metridia pacifica ~DRE B BELRALDERE
iRt oBE T TRbEWTEEO RS ik
N=0 v riEoEEh Xy, BRERONEDOR SN S
Metridia pacifica Y%K 56 fRIC>WT, ZOFEH
MAEBEL 2. BIEOEA %7 #7187 (BEEP [cephalo-
some], & [metasome], JEH [urosome], HF—fiff
[antennule], ZF—fhfE LIZL O 25178 B [feeding ap-
pendage except antennule], ki [swimming legs]
B & ORI [caudal rami]) 12531 T, &EBALIC IR S
HOEMAEZBIE, L. WEROEIRICITHasBR
W&o LMl seimsitFIRicwicbon 2 4 4

7y w

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 um (A, B);
100 zm (C, D).

THEH SN DT (Fig. 2), stHE& s 1 7T &1
iT-o7z.
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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 CbHF 0-7 Okhotsk Sea
CbM 0-25 NW Pacific, Okhotsk Sea
C6F 0-50 NE, NW Pacific, Okhotsk Sea
Gaetanus variabilis C5F 0 NW Pacific
C6F 0 NW Pacific
Heterorhabdus tanneri C6F 0 NW Pacific, Okhotsk Sea
Heterostylites major C6F NW Pacific
Ce6M 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
CbM 0 Okhotsk Sea, Japan Sea
C6F 0-100 NC, NE, NW Pacific, Okhotsk Sea, Japan Sea
C6M 0 Okhotsk Sea
Paraeuchaeta rubra C5F 0 NW Pacific
C5M 0 NW Pacific
CeF 0 0 NE, NW Pacific, Okhotsk Sea
Scaphocalanus magnus C6F 0-100 NW Pacific
L5 ES i i3 KA T (300~500 pm) S8 1< filt F s fEfpIR IS R £

REHRDBEENSXZBHAT7VE

JEREFE I & O (HAMS X O4 & —
YU ICBVWTHAIXZAEIAT VHGE6RE10ED S
FEHBPEIC 3 W TR RIE il D AR APE D3R S
N (Table 1). WEHOMNEVPRONICHEOREE L
TRMTH B E (BEXOFNDS 3mm PLE), Metri-
dia pacifica =< $XTOfEMH « FEEHETH 5 C
&, FRRBFEE L L CEMkEILREEL <, C49Ch
VO RINFFEE 2 <, C3 LI O MAIC 3 M1E
BRONEL - EMNBHME L ThFONE, F i,
B2 I - fo bR T s L Ol R TIic
WTIRE RO MBS S,

RSP EREIC B W T EB ST 20 5 2 X H
#1147 V¥ Microcalanus pygmaeus T, R\ T Metri-
dia pacifica, Paracalanus parvus, Pseudocalanus minu-
us ThHH, N4 4+ < Z2THELET B DL Neocalanus
cristatus, N. plumchrus, N. flemingeri = Eucalanus
bungii Td 55 (Yamaguchi et al. 2002), W& H D&
ENEBRONICDORFRINSHB LU A 4 < 2E L
D55, M pacifica DHTdH -1z (Table 1). T D M.
pacifica \CREMET 2WMEHRITIE2 ¥ 1 7 (Paraci-
neta J&?) MEEINI. THROBEETMdORE X
7 50~100 um T WK (stalk) ZF> b D (type A:
Fig.2A,C) &, T B ERLBEWHEZES, Ml

TW5 &0 (type B: Fig. 2B, D) Th 5. M. pacifica I
D284 7 OWERLSIC, Paracineta pleuro-
mammae EEZ 5N BWE RN 41°N, 165°EicHBWT
HE L7208, 2 OfEERE 1 BROATH - 7. PEES
UK Ic B A0 5 R 2B A4 7 VHEHICE
WT M. pacifica B3EEET 2461, A4 <ZXTB5ALIC
frEd A8 5 TH D (Yamaguchi et al. 2002), =D
REMNEEREROEREIFSICT S LIFEEELE
AN 5D7T, LINGEICBIEZT- 7.

Metridia pacifica & B ERDEEHE(L

PEES AL A S PEEH R 1 35 W\ T Metridia pacifica ® (£
FILHRONALBRERRIFHLED2 414 7D 5 5 type A
(Fig. 2A, C) oA HBIL 7z, BREI(ERA L7 0.1 mm
OH&WX Y ¥IW LT, M pacifica C1 LD EE
LaRITo 13, WEROERMNE IS EIcOA R SN
7o, BT B\ T M. pacifica WERSA 1EE (3~4 B) &
B~F=F 8~10H) czhznhHBoE -7 2F- T
Wiz (Fig. 3). WEHDMERIT 0~70% ORI EZZH) L,
THEMEREI 4% TH - 1. FAELAEL COHEKE
1T- 722003 & 2004 Fic> VW TH B EffFRIIEN
ZN M. pacifica MRAHB E — 7 OBICE <, &b
EWHERPEONIZDIIVWITN S E~KETH - 7=,
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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.

. . Temperature Density Prevalence
Location/Position ) (inds. m~?) (%)
Bering Sea (177°W)

53°30'N 8.1 63.0 67.6
NW Pacific (165°E)
47°00'N 6.4 4.5 30.8
44°00’'N 7.3 4.0 174
42°30'N 7.4 36.4 3.2
41°00'N 14.2 7.7 3.1
NE Pacific (165°W)
50°00'N 7.9 33.1 48.1
49°00'N 8.2 108.4 23.3
48°00'N 8.0 4.0 4.0
47°00'N 9.2 5.9 4.8
45°30'N 10.4 9.2 0.0
44°00’'N 10.8 19.7 0.0
42°30'N 11.0 1.7 0.0
41°00'N 13.8 0.5 0.0

Metridia pacifica %'ERBERDOHIEE(L

Metridia pacifica W& A& FICHIFRZ LS B 5 DA
o R AR SN teriz | NV oS5 A i 5 A S
W E L ON— ) v B TEHEET- . BRE%E

T- 129 XRTDELT M. pacifica WERIADSHIR L 2225,
ZOMNERIF 0~68% L RKE KB L, FITHEIBILAT
D 45~30'N LIF T4 < I L 75 h - /o (Table 2).
W FR A SR S PR A AP B SR & SRS AL APl
EHHEQICHEREOTHEESWVEHAZRL, KbE
WAERPBHES N0 bEEEICIET 2 ~— )
VIWTH -t N=1 VTR, miRo & 5 I
el L type A DI NA T type B D
(Fig. 2B, D) & tHFI L 7. T @ type B OfifaId B PEILA
SEPETR TR OO SRR E S (47°N, 165°E; 49°N, 165°
W)ilcBWwTbElE SN, B U CIERMNERIZKIE
WKL, M. pacifica WERUR D HHBIAAE & 2\ SR g
BucB v TE W ER A H - 72 (Table 2).

Metridia pacifica ~DWRE BFHEERRL

R OWERMNERDGEGD > fox—1) v 7 igoikhc>
T Metridia pacifica WERKAR A~ DR RPAE A& AL
B L. BROEALE 7T ERICO 0 TEIE L EC
5, bEOWHEERPR OO RES 2R
8INICHB VT ERDMNERE & 72 » Tz (Fig. 4).
WITEWERD R SN D3 MEB (60%) TULF, HEE
(19%), ikl (5%) DIETH - 7z, % - OEafBEE PR
ICEE RS RS NEh -t [EMIE K
3 type A THD SN TWD, type B DfFEEBAL R
I, e X oK TH D, MlED 51 FIck - T
BWMAMREL S -2, FE—FEITBLT
type A & type B O 5 23 & L T 5 ik &5
HIER L 7.

£ =
RERDBEENSXRABHA7 VHE
(RZATE R E R O IFEYIERSR IO 5 itk 13 Jii
MTKRKELENKLZENH SN TV S (Fernandez-
Leborans 2004). J&EM# 3L W /KIES & O pH O#ipH
WHELL, MHESIRWAD, T R i3k o E R &= IRRE
(FHEBE AV EIRFREORE) ICRE S EEEZ
J, — % BT Bk 1 1 T & % (Fernandez-Leborans
2004). A, JERFEEMERE L £ 0Bl (HAHRES
JUOA®=—v i) TBOTAIXZAAAA 7 V6B
10 D 5 FEH BT B8 W TR RN & M B & ok
Mo HEDEZR SN (Table 1). D9 B Paraeucha-
eta birostrata, P. elongata 3 £ O P. rubra I22\W\W T3 %
NENEE ZWERNERMNE L TEY, HERREN
B ENREINTW B (Yamaguchi & Ikeda
2001). ZEHVEEIE & AR ESEREOMIC b1F
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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, Al: antennules, FA: feeding appendages
except antennules, SL: swimming legs and CR: caudal
rami.

FHEMER R SN, SREO LB (GEEEAEME»
D) ©fTE GRETE), #E#xTEe RO H) @
HEWSETHRREOERNTH 5 &£ Tw 3 (Olafsdot-
tir & Svavarsson 2002).

JERSFAETR A & & ORI 3B WO TIRRAT S
ERARONIH X ZEAA 7T VHOBHMELT, &
£ 3mm P Eo KA, e EEiiEng <, ki
ZHLE L2 RIAREEBICE S Rons 2 EBBTS
N5 (Table 1). ZEHEFEHIEICEV TS, HEDITH/N
B HIC BAERMNEE-ERP R SN T, TR
PRETE2REANDNSTEL 12D TH D EfRIRsnTw
% (Olafsdéttir & Svavarsson 2002). o « ZEEH:FEH
Zipotol litowTid, A TONERMERDS S
WE R O HBUIIEARTR MRS 5 2 &Moo TE
) (Coppellotti & Matarazzo 2000), o « ZEJ@EM:fE I3 A
Al NE AQERE AT FER IR T 13 7KZE 800 m i

ICHRIETZ) 2L NHLTVWE L LBENDZ20 b
Lhisw, ERNEEBERSA SNIcH 4 T VHHD S
B, FEICSHIT 5 Metridia pacifica % Paraeucha-
eta elongata \358[EH 7S HEMERE 275 TH S 2 &
bR E LT o b, MO LERKERBEAETED
53785340 LT 7 8P (Dasos~Drss) TEd & 40~240
m (M. pacifica) & 60~500 m (P. elongata) T&H 5 (Ya-
maguchi et al. 2002).

KERKENCHERT 245 X 2H A4 7 Y HH Limno-
calanus macrurus O EARIER I TE T 5 WE B Toko-
phrya quadripartita (3fth O FEHFEEREICII A 5N 4, L.
macrurus £V EET A {MoE S vy~ vREICIER
SNV ENFMSNTWS (Evans et al. 1979). =
7o, dERPEEEA A4 ViBICBWTH IR AHIA 7
Metridia lucens & M. longa DA 2 Wi
il Paracineta sp. DTEF 31 E A EDBRFICIESN 3 1
%, Sherman & Schaner (1965) (FnSZ DBRIC Paraci-
nela sp. WAL TLE D, bLLRAEE L THK%E
HATOWEDTRIBOAEEREL TV S, FRHFHITEL
T &1 T DR IR (AR RS DMk A5 1%
2T 2BOBEBRLSERICK-TWEEELZLNTWLS
(Olafsdottir & Svavarsson 2002). &0, £ H A 7
VHITBOWTIRE RAEP RSN 2 RE RS RIE
BEBEICHEp L T /c D3 (Table 1), BINEFERICH
W (=27 — VIR ARV L
(Mauchline 1998 22 [8) ORMTH 5 LFRTZ 5,

Metridia pacifica %'& RERDZEHRAL

Metridia J& D R E T EHERE RITD> W T, Sher-
man & Schaner (1965) 2 JLAPEAE A 1 viBicB W T
M. lucens & M. longa ~DWE 8 Paracineta sp. DA
ECEEHFLH D, K SZCLTTEZVI EE]
HL TV, SEoEEILREAEREIE O M. pacifica
DO A S RIS MDA I E S 2 B (Pad-
mavati et al. 2004) IC£ <, K@V EI/KERICT 5 E~FK
2 (Kobari & Ikeda 2001 @ Fig. 2 Z&8) IZ&E» - 7
(Fig. 3). Evans et al. (1979) & LK D Limnocalanus
macrurus 1Z2 WV TRE RO HERGZ MR BICES
LRI/ bEHV I EEME L TV, £/, Ohtsuka
et al. (2004) iT K NIFH P NI BV THEEMBER
PRIHERD) oA A 7 VEHAOMNE L3 A~6 Bicid A
o, WHmEREGNIESNS. ROEMO 7 + v v
I (phoront) 7» 5 b ¥ — F (tomite) NDZALIZLXFED
KIS N TREOKESEM PITHATHRYD TR OEH
AEFLENTOERNTH L EEZSNTWVS (Oh-
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tsuka et al. 2004). T D X 5 ic, HEKIE SBEDRNE
BT 2EERBERNTH L EEZI LN,

Metridia pacifica B'&E B ERDHIEE(L

AT & - T Metridia pacifica D W & # 1
AT S HIEEZ L b 0, SREOHETE <, KERE
HRTIREELAEMNBELTORO I ERHLMIT - 12
(Table 2). JLRPEFEA A VBITBWT M. lucens & M.
longa DIAFRATEEDOWE R Paracineta sp. D &)
HERFNIC ZRMA O ©% <, Sherman & Schaner
(1965) 13 h o HBELZKED 4°CL 0 E<L 85 & D
ENS, WEREA A VEBICHMU» SHAT E20
ZORHPLDH B D TIEE
EBXTOWSE, LR 7 v T4 BIiBT 54+ 7
3 JH Meganyctiphanes norvegica O AR E TSR
(W IR 12>V T S AERICHIB S ER B H 0,
NEEDDEHRTEES (8~82%) dicxt LT, Ao
ERTIHEY @RBLIT) ZEMESN TS (Nicol
1984). T @FH & LT, Nicol (1984) 37 & © DE
TRIARBDMEENZ L, ERAEHBERD DI I X
ThEd 2 2 A2 RETNE, HMEIODOEROL T
IFHIIARM RS ED - fcfc®, KRR « #
B dL- b0 EZELELTVWE, CODDE
K, F8bLWERHSOSARLAEKEICR SN T
W5 T & (Sherman & Schaner 1965), KR ic & 3 Fif7
bR DIER SR E R DA ER = 5 T & (Nicol 1984)
DO SEED M. pacifica DHIFESY A (SRR gl
TEWAER, Table 2) 24 5 L0 AlgETH 5

75 %, Sherman & Schaner (1965) 73 Metridia lucens
& M. longa DIERAEWONERE L THRE L 72 Para-
cineta sp. [ZFHIGE A 28~66 um & /N TH 5
o0, SRIEHEENCREN type A (HIIZER 50~
100 #m, Fig. 2A, CO) EEEMICIZLBPTV S, L
L Sherman & Schaner (1965) (Z type BiZf§ 9 5 &£ 5
15 REI DS PIRAIAE (Fig. 2B, D) OIFEEIC D WL Tldk~
TV, RELHEMICET 2O L E 2 — (3 Curds
(1985a, b, ¢, 1986, 1987) IT & 2—HOWFLITEB VW TEE
ficfTbnTwd, HEDOE I AKRPFEICE O THES
NI WE ARk B R O[] EFE I AT THE D
T, AR EZE & & ICHERIEMFEEED T KE
ndb b,

Nova Scotia Water IZ

Metridia pacifica ~DWRE B EERRL
4 [a] Metridia pacifica ™~ D W& B EREEERA & L
TIIEE, Mii+s & s C DlEIcERE T, HWicH—

B DEHE « E—T DZREE & EEE 35

filfm, O@NEEPREREINEEE LG >Twinl &
Woyi» - 1z (Fig. 4). Ephelota @D X 512, £ < FEINFE
PO > TV AIUE HRIZKIE DI U WIRFEREBALI AT
HI 5T Eicky, fthoHiaEY I 2Haka%
Bed LN TEEEEZ LN TV S (Olafsdottir &
Svavarsson 2002). ¥ 7z, WA RS EEHEAE: D S B
CRRVWEZEhE LT &, & IENHEE DM (stalk)
TR O E UL FIES R 2 5 RO RIS 2 S s
WhHTH B EEZ HN TS (Olafsdéttir & Sva-
varsson 2002). &[0 M. pacifica (< B\ THRELE ML
oo foRER, Ml L EEE I A A T VB R DT
MIE L TH O, #EFEOKGEIE 22T P WEAL T
5., —H, EOR SN - IcE—ihfA, D8R
o M 3tk « SRR ISR IR s L B EBAL (73
DOHEREZTPTVEA) Th b, WEHONE
HEELTHLTOWRELWDOTHA S,

B YIS
Kitching (1952) % Lilly (1953) itk - T, WEHI
il ik > CHABIR EAMO A LRNANETH L &0

HoMmicEsnTO S, WERMSHA T VORI E
95 & OMFRIINMIHOILEL, ARG LU

ﬁﬁﬂ%@@ﬁmawﬁﬁené.@iﬁ&éﬁ47y
oI 2R EAEBTVEELONEN, H5XR
H# A 7 ¥ Chiridius armatus (3 EEEVETRE B3
MELTWE T EICK D EHEENENT S & oGS
LT3 (Olsen et al. 2000). TN IFEERAHIC X
IKOIEPPSE LT, WRICET 2 23 VF —BEERDIC
PR T 2T D 5 12 DBERZIEIN L 72 & D LIRS
NTW3 (Olsen et al. 2000). 7 4 7 YD 5 AF]
HELTRO EDICHZHOMEANNET L EiTLD
WIKEETI DR B T, SREBEDHP N IITAS, 75 v
7 b B Jﬁﬁé NPFLBBrIENEZONS
(Weissman et al. 1993).
EVORERIBIGRAEE 2 BT, FECKRENEEOR
MRS T =— 7 BERBRTH 20, T&75
Y7 by OFEEYNCBIT 2R, %@ﬁﬁ%ﬁ@@
AHEHICEAT A b DICEoNTE D, T DHEREFER I RE
MEEINS Z EFDH - 72 (Ho & Perkins 1985,
Théodorides 1989). L LitfE, HAOFS v 2o b v
FEICBLTHAEYNC L 3RS BE T VIEE
ICREWT EDREE NSO H Y (Gémez-Gutiérrez et
al. 2003, Ohtsuka et al. 2004), &7 5 v 7 + v DL
CERELTEZONTE A LAMITMA T, £5
FHELVHEREZET NS cETwiLni
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