.
ol

“‘:%T HOKKAIDO UNIVERSITY

<L

Title gogbboobooboboobbooboobbooboo
Author(s) 00,0;00,0;00,00
Citation gooooooooogo,ss(l), 87-93
Issue Date 2011-02-26
Doc URL http://hdl.handle.net/2115/57091
Rights ©[20111 0000000000
Type article

File Information

53)yama-pura-58-87(ocr).pdf

®

Instructions for use

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP



https://eprints.lib.hokudai.ac.jp/dspace/about.en.jsp

vy R Yy A [JRAEY O SN & ERERTEEE 87

CILY| A /A NV N i oo e S R YD Ve e s e 7 S 5

RE B L 82 - fepfseg?

D IRERFRFBREYER IR R B 7 « — v FRFEEWR v —MRR 7 — ¥ 3 v, T725-0024 1R 5-8-1

2 JLBERFRFFOKERIFETSLE, T041-8611 BIRETANT 3-1-1

9 JKEERRETASE £ v & —HhIUKEEDISERT, T236-8648 fixmiiRX1&it 2-12-4

Life cycle and ecological roles of ciliates associated with marine zooplankters
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Abstract Recently more attention has been paid to symbioses in the marine ecosystem, because some
symbionts greatly influence the population dynamics of their hosts. The present paper briefly reviews ciliates
associated with two important zooplankters, viz., copepods and mysids. The histophagous apostome ciliate
Vampyrophrya pelagica is broadly distributed in the shallow waters of the world oceans and parasitizes a wide
variety of planktonic copepods, except for some oithonids and Microsetella. Hatching of phoronts is mainly
triggered by predation by invertebrate carnivores on copepods with phoronts on the body surface and then
the hatching trophonts consume copepod tissues in the guts of the predators earlier than do the predators,
suggesting that prey copepods provide no nutritious value for the predators. The life cycle of V. pelagica is
strongly affected by water temperature with a high prevalence of phoronts on copepods during warm seasons,
since production of infective tomites is accelerated by high temperature. Four genera of suctorian ciliates are
found on the body surface of 10 oceanic copepod species belonging to 6 genera from the 0-2,000 m water
column in the northern North Pacific. Since these suctorians feed on phytoplankters, the host copepods can
be enriched for copepod-predators. Peritrich ciliates such as the Epistylididae and Vorticellidae are attached
to the bodies and appendages of shallow-water mysids. Infestation is highly host-specific to intertidal species
of the subfamily Gastrosaccinae and geographically restricted to northern Japan.

Key words: apostome, ciliate, host, copepod, mysid, peritrich, suctorian
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g7 5 v o b AMREEOREFEERE LTIEk, MEsrER
INTELA, EETE, BEEDYE #ER =784
T VR, EHPET Y R A VEIC K 24D BV IIHATA
MEOEKNO—IHE LT/ -7 v &N TS Daly &
Damkaer 1986, Coats & Heisler 1989, Kimmerer & McKin-
non 1990, Gémez-Gutiérrez et al. 2003, 2006, Ohtsuka et al.
2004, 2005a, 2007, KIFiEH 2006). Lo L5, bhEICH
WTI DX BHEEYOEER BT 2EEESRBI SN
T&f. zOFERELT, 77 v 7 b v OFEAYICEEE &5
WGBS 5t T &, REAREEOBE D O REEM % B
ML 2 BEHWD B > e D FEEYOFELZEEHE I 222
Win-itcl &, BEBBFENE, LoL, BT v 7 b vic

BB, BALPONIAEFELEYHBHFLLL (Théodorides
1989, KIZFZH» 2000, 2006, Ohtsuka et al. 2009), FHHERK, &
HEMEEEDEVISE REEOMEFHBIRICEEN D 5 L2
FINTWVWE, &z, #4 7 VHEHICABEET 5 Syndin-
fum E VS EMEERIER A 7 VHEORFEICRECEEL, £
DRBEYIE HAK40%d I d K3 E &N B (Kimmerer &
McKinnon 1990). 7 ##i#E R H 3 1RHE D EE Duboscquella 1<
& - THAFICILET 5 e~ 52 % (Coats & Heisler1989).
Fio, A7 IFUCHIE LT 2 HAFEMRDOE Collinia 13
LB ASEFEIRRI T4 + 7 Y 88 Euphausia  pacifica, Thysa-
noessa gregaria, T. spinifera DRKEFZF|IEEILTWDS
(Gémez-Gutiérrez et al. 2003, 2006).

AETE, BT v b ELTEERAAT VI, T3
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i b4 2 B RO R, . HERERIREREIC S W TR
+5. ik, [HE] Bﬂ@“%ﬁfz&fmﬁ% REETH BEEDH
%75 (Bush et al. 2001), T C TIIHERMFE, FRFLAE, FE
WASE, BEREELHGULFBOREKT [HE] LWHFESE
AL, BEHEEYE oBRBEGRAHETRVES S [H
| WS EHEAGHYT 2. &8, BESLEAY LD EY A
RWARE L, BEELEAYICEBIRARKIL L TWTHEER
15 A & DEEEN H BiE% [HE], BELMEICHICES
Lo 254% [HAFHAE] SIERIL LT 5.

47 VEBICEET BBAE

F@ %8 (Apostomia) 3 ICHFFEABE L L, Sf@EndtEn:

LW ERIIEHBERD SV — T Th D, BENOHBRISF
T, THEOBKACERT 3 RREER L TEEARGKIC
REBACHEBEZRIFSTVEDNSA T IFHOHATENES
T4 %N 5 (Chatton & Lwoff 1935, Gémez-Gutiérrez et al.
2006). ¥7z, % OEELIEHETH 208, BAMCITPRELE
HHEEENS RS 5 4 TEEHOMINE, 2% v, KiI (phoront), E&
# (trophont), 2% (tomont), B (tomite) 5785, #
4 7 VA TEEE T B bDIE Vampyrophrya  pelagica %13 U
¥, WL O OENERE SN TWVS (Chatton & Lwoff 1935,
Grimes & Bradbury 1992, Ohtsuka et al. 2004). FROFEDK
IHAEZEZ ONDE VR S DPEB~EBICERT 23 I%0h
A 7 VERICA NS0 (Sewell 1951, Ohtsuka et al. 2003,
2004, 2005b, Ohtsuka & Boxshall 2004), EAjofMiarEis
SNTVWEVSDONE VD TEREREIAHTH 5.

Vampyrophrya pelagica \ZHFR OB FIHICIL 2 L
(Chatton & Lwoff 1935, Grimes & Bradbury 1992, Ohtsuka
et al. 2004), BAB/SEEFRMEARS (Ohtsuka et al. 2004).
PIToitikizFE & LT Ohtsuka et al. (2004) DRFFLICE DL
fRIEH (v 2 b) (Fig. 1A) ONERE A 7 2 A TREBIH
¢ (Fig. 2), *7 o7 2H Oithona BDH H1&E, »~W~X7 57
2 B Microsetella J& 15 E 1T 3 FHEMN A 5178V (Grimes &
Bradbury 1992, Ohtsuka et al. 2004), EGHRE7 4 7 VD
ERFEERERT 2L BITEHBA LN, KELED BV A,
SR E N B IS A S OWBEERHL T, DX HITE
FHEEINRINEEEZ LN, KIEIO Ny F, DFDE
A (Fig. 1B) O HEI3@EE, 2 >0flick-TiEC 5 & 3h
2. 1o@KIEMZMNBS 24 7 VDS Y A v (Fig
D), 7 578, 7 v/ sy L oMEEREEY 7 5 v
FYICEBRShAZIETHY, b5 1 ORIYEIICAA T
PEEZTBEILETHE. WINDOEES, 447 VHOKRK
BEACIRNE S C EBBERETH B, ERETEIRT bV
VBTN Y 7 AFEHTE 59 (Grimes & Bradbury 1992), &
BHINBBALHOLEYES NNy FOL YA L1 >TVD

¥ 58% H 1% (2011)

ok «@BEy 15kV 18U

Fig. 1. Apostome ciliate Vampyrophrya pelagica. A.
Stalked phoront on leg of host copepod; B. Trophont
with cytostome (CS) opening; C. Ultrastructure of
cytoplasm of trophont. Note electron-dense membrane
(arrowed) which is considered as precursor of food
vacuole membrane. FV: food vacuole; CIL: cilia; D.
trophonts (arrowed) in gut of Sagitta crassa. Note
copepod carcasses (CC).

LEZOND. FBOBG, MABOHLBRICbIHA, HAk
kDB A4 7 VHOMBERELTLES., TOILREIOD
WAZCELREEERIES. 2%, A4 7 VENHEED
HERICH LBV, FEODILHofT R VF-SZ
BB LICEE-STLEIRDLTHS. —F, T7TLIOHFRA
CRIEES B Lo v A4 7 VA ERINCHB S EGEC
i, Ny FOBRTEL, -1 KBS Ao LRI
WiéCtﬁT§Hm®#§bﬂ@M hA T VEREEREN
BOCHif &89 ERIEINES I v 7 L TERH
Ci%b,%:@bUﬁ—&ﬁﬁf%%.%ﬁ,%Eﬂ®”v%
AFEBTAYEERET S EMREE LTERINTV S,
KIEEAD 5w F LA BARHIEOERD 1/3 BEDKRE
KO A & B (Fig. 1B), 4 7 YHHOMEE 2HIC &G
2. ATEOEBARIZHESN 10 KEAT 545, MlamERED
MBI 5. RibB & il oE A oMaNER I 34
0.04 um OEVEREENZEIFEES 57 (Fig. 1C), A THE
AR TTZEFAITIRINSDBIZ T NTHET S, ZORIR
Hek I EERIRGE & & bi/NERICE R L, SR Eiaiic
WarghsEEZONE %0, CoEREGEIEED
HiERATH B EEZ oND, EAMOMOBERIN 3G
60 um), ERETIEZE D 3 FlEic £ CEETHIET 5. KED
25°CThNIE, EAYOMEIERIZK 2 lHTtds (KIFED
FF32). TO LS BEHEBSHIEORRD 12 b RIE O BT
T T BIAEORTERAER] S » THATWE EEA LN 5.
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Paracalanus parvus

e |||||||I!IIIII||l|||||l[IIl[lIIWIHlHlII[ 1111 511101 gy LT IMNTNN BL=0..85mm
orycael
I|Ill|||l||||||||| lIIIIllIIH|U§B|IIII\l|||||wI[IIIIllIIWIIIIIIUWII|Ill||HUl|||l||||WI|l||Illl"“"IIlIIIII|[IIIIIIUIIIIIUIIII\IIII\ BL=0.81mm
Tortanus forcipatus
BL=1.30mm

Labidocera rotunda *

BL=2.23mm
Euterpina acutifrons
% BL=0.71mm
Eucalanus subcrassus
= ——0 0 BL=2.15mm
Acrocalanus gibber ————e—=—-——

= BL=1.20mm
\

Peeccalanus crassirostoris

BL=0.59mm
Euchaeta plana

Calanus sinicus |
4@

Acartia omorii

L=0.95mm
HHEE BL=1.70mm

Centropage:

@ attachment of phoronts

[lllll species occurring in all seasons ~ E=warm-water species

cold-water species

Fig. 2. Attachment of phoronts of apostome ciliate
Vampyrophrya pelagica on planktonic copepods in
Seto Inland Sea, western Japan. Host copepods are
ecologically classified into 3 groups, species occurring
in all seasons, warm-water species, and cold-water
species. BL: body length.

EAEPIZEA LKA L EREF I >4 7 VEHOWHIC
kLT, RIFEEE @RI v R P 2T B (D2, v Z b
NEBCHIIASZASEC v, 12~20 ORRGAEHRT 2. v
b O—E DT/ T E TRGHAN T Th SKAIT IR EH

T, ROBEFFHRT 5. BGAH SIRIEEA~ZE 2 flarsto
ZAIC D VW TR ESHROFETH 5.

RIF OB ZEE I B LTRSS REHARL, K
TAKIEREIC B T Bk codIAZRE, BEFBRKIRS
NTW5 (Fig. 2). T OIRKRIIATE L OEExHEE & KiE o REE
D SEHBAMNTERETH 5. 10°CTIIOZIADKERH (5 330 BEfif)
DELCEIEL, 25°Co & & (9 18 i) D#y 18 fERGHiD

FEHIASEBIES 5. T EMRIEOZFERDORHIZLE b /e
ST TERBERIHESNS. —4, BRItV T bHFMRD
EWAKETE (Calanus sinicus, Euchaeta plana 15 E{KENS 3
mm B4 dH AR I RIEHIOMNE RS SN 508, BGUHNTE
FICHEFEIN AT EENR - T, ThoohA 7 VEN
EFEmlwn, 0% FHEKINC S RIEEANE LTV S &i#R
SNhTV3B (Fig. 2). IhPBEQCBEKIPICE S 2&EH A 7
VEANDEBEERD v 17 LB -oTVWEEEILND,

HRZM ORI~ A A 7 VHEAEE LT AROENE
HET B E, BAIIcREEERTHL L EFNEICE T
%58 5T& Paracalanus parvus s. 1. TREAEFR 100%), H A
T VAR & AR, RER O EREHEEY R W C
LR EDSFERDO AL L FTEARICEVTE =X IVF — DR
NIEOVWTHEREIEERELEEVWZ S, £, A+7 I
15 & O ASEWRROEOGE LS %R, EERICE Y 2WHEE
Bo@&r o bFEH L TOrRIERE S,

Suctorian ciliates’

Tok Trophogemma sp.

Paracineta spp.
Pelagacineta spp.

ophrya sp.

Gaetanus armiger Metridia Paraeuchaeta Paraeuchaeta Paraeuchaeta
Gaetanus simplex pacifica rubra blroslmm elongata

Gaetanus variabilis /?
ey %%/
- - N
;}@f%’ )

Heterorhabdus tanneri
Heterostylites major
Scaphocalanus magnus

Calanoid copepods

Fig. 3. Schematic illustration showing species-
specific host prevalence between suctorian ciliates
(upper) and calanoid copepods (lower) in the northern
North Pacific Ocean. For suctorian ciliates, all four
genera were illustrated (scale bar=50 z#m), while only
the adult female of Paraeuchaeta birostrata was shown
for calanoid copepods as an example. Black spots in
the ciliate cells indicate the positions of the
macronucleus.

HA 7 VERICHEEET BRERE

HRE&HO F AT, 74 7 VHIcHAET 2 RERE
(Suctoria) MHERE N TV 3 (Sewell 1951, 1111 2006). # A
7 VHOKRFIE T S HEHICBE T A RN ijlﬁ(@ﬁ Hh
hifB L U7 I ETHICBI 250 ThHY, JLKFER
T hIc B 2 HIREZ LW, ARIFFETL ijtkﬁﬁ@%mfﬂjﬁ
LzoBlim (AXEB XUA & — v 7)) 1260 TKE
2,000 m 1T R SRR A RRE L, ﬁ47yﬁ@%%:ﬁ%ﬁ%&
ERFHICO W THEZT - 1R EHN T

W AR T 1, ﬁ&if:%ﬁﬁ%atzaloﬂwﬁj
321 B39FENHONTHBY, #IXRBHA T VIS 2
HaMicEd 2 7B ISHEN#HE & LTV 5 (Fernandez-
Leborans & Tato-Porto 2000b). JLAEEHFHFEFE & Z Dk
HBBWTHIX 2B AA T VIEG6B 10D I <EF 4 F

VﬂCS&M&%k%mfwgmﬁwﬁém%;én%F@
3). &5 LTV AREDREEICIE 4 BRI Wic. Tokophrya
&% Trophogemma BOWEH 5 X ZAH A4 7 VENOPEE
AMETREUD TEHES Nk £ 7/, Tokophrya & &
Paraeuchaeta birostrata 7» 5, Trophogemma J&\& P. elongata
o LbRSM 6, BE/FEENSS S EELL5NS (Fig. 3).

JEREAEmERBIC BT 20 5 2 2HAA 7 V98 &
(Yamaguchi et al. 2002) @ 2 bIRE OB ER S e
DL, FTFEtknA 7 VR 7TEF3EGB3N%), TrIA%
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ZEMEAA T VHEIZ 17T R 1T (5.9%) Th Lo L, AR
A A 7 VEHTIE 24 b 5 (20.8%) Lo BHDH 1 7 v
BN TE -7 &7, MERERHORK ST EE
TWR2E TFIA 9 RABHEETRIETH > DITK LT,
HWAMETIE 3B ELHh - 12 (Fig. 3). WEHHEOMNEIVT
nsgEgEfhLE L TEWHERERLAL (0O
2006). —7%, HZRfIBECEKENONERIH A 7 VD
Blck > TEOVED - . BESA 7 VEHOMEKE & OB
WCERSEREASE <, ERRIC & 2 Bk O RTREMEAS S WERRL ~ D
ERIEL L ->TVBEEZEZONS.
WESEOBEFHEMEA RS E LT, JLREAEEREHO
HS5RAAHAT VEBECEWTHEEKEDZ O Pseudo-
calanus &, /54 4 < 2B T % Neocalanus J&° Eucalanus
Bic 3RERHEOMNBRAONLE L -7z, AEE L TIIRER
HA T VRIS MNERA LN, FKEEMEE LT3
EHZ I - 12 (Yamaguchi & Ikeda 2001). MERADLH AN H
A7 VHILRERBEONEENTOEBE LT, BERENZ
DIEFELTEY A XPKREL, REMBIEL, Hashs
GV VEEBATVWA I ENEZ OGNS, Fh, &K
HEBMTH 2 ME~OEEDE L, C5 i bDH DA
BAHAONBEHDD, Cl~CA4 H~NDOFBEBAONIE» 1, TD
&3, WERERYA 7 VHOE OHBRMICEME LTV
(BBVWETERL) TEAERLTVS, RERMZOALNS
DWFAER C5 & - iR O R WRFRIBOATH 5
L3, WERHONEDBENA 7 VEHOMRE OB IE L T
LI TEORMAS LN,
JEAREEHEE S IcBWTH 5 X RBN 4 7 VHEHICERENE
LT 2 %E BEH O P HE AL 1.7 X 105 cells m ™2 TH
b, BEHFEDOY A XD OREEAREME LRD oA 4=
213 816ugCm 2 Th -1z, T DIEIFFMEEEA %5 BER
HITHANT, #IEEIE 0.1~0.83%, /N4 A< 213 0.3~0.4%IC
Lind Elh o7, WESHREEICE T 2WEER FId A
HEEZRL LTV WEZEZ ONDY, BIEPEREICL-T
BIFE SRS OAERERT 20 (LU 2006), HEHA T
VERDERBICBE A BB O REVWEEZEI NS,

feL A, WEHREHRMNEEEHEL VWA, KTR
BEWELETH BB REOFEMNEL 2 THAS. —F, &
EREMMNE L TVE A 7 VHHIZE OAEIC & - THEN
KENTWEEVWIREGTE S, fEEZTn4 7 VI
DV THDEEE S E TERIOLEREZAE LIAE&1 W,
KEBEE (HEEZT TV OWERICHE LT 2.0~54 5
W) ZEL B0 TERLEINIEE S0V (Fig. 4). Fig. 4 13E
UERICE T B[E CHEOE CRBEME (Metridia pacifica MY
) Itk 2 EFHERELY [RERMNET LER] & T
ERMABEE] cHELEZ DT, tu=) vEESEZ L

30 i
El ®
S 204 J
oo
£ T
= ®
=
2 1
=1 ns *
S T
S 104 ° ns |
= e pay T ®
] ] [ ]
£ 5 * 5 Y1
2 e} Ie)
& o = L. 0
o Q
0 |3 13 |H T T ;;i
2 &
g oz ] ¥ ¥ §
s e & 8 8 g
E & = = & =
a3 c Oz .z Z
£ 2 &8 £ & &
W & ¢ o <+ -
n w w - - -
Station

Fig. 4. Pigment content of Metridia pacifica adult
females collected from 0-50 m at six stations in the
northern North Pacific during the nights of 18 July to
25 Aug. 2007. Measurements were made separately
between without ciliates (open circles) and with
suctorian ciliates (solid circles). Significant differences
within the stations were tested by U-test. ¥ p<0.05,
** $<0.01, ns: not significant.

TR A XDEOE [ERMANES LEER] & TRERAER
K] THRIE LI WEERZREC (Utest, p=0.67), COEHE
HOLEFREOEFRERFICIER T 2 C EAVREBI N, FOE
PMEREIEIC & - ¢, BERFHOMIIAIC IR L 7oy NEEE
HROBENESEN TV S C MRS N, KERMNEREKD
EVBEREINERECHRT 2 LEL 5N B, FILARIR
3FERED 2 WIFHFIFEEEZ SN E s, HOBAMLEL 5
BIMAT, PEMIENZ WIEE I RERTEIC AT » 5 -
oo, ESHERAEDOTRICE VT & S EFETE O ITS
5THA9.

WEHIHO G I —E O TRIAI N TV aH, EXE
SR P L RICHIR L 2 57— Y% b (e.g. Fernandez-
Leborans et al. 1996). W& RIFOMMEEIE O IL 3 Dichy
Fon, HEFEPHSEMaoERR TR 2704, HIENSEI
NaDIAE M ASS (pouch, £ —F) THEZ 24, HZE & IEHH
TN R —FHTR A4S SN TS, WER
AN ONFEIZ, COHFLAROBERNICL-THBY, ThE
AN v¥<24 2 %4 H (Exogenida AVEZEE), R+
24 7 % 4 v H (Endogenida WAZFSE), NF T ¥ 24 7 5 A
v H (Evaginogenida AA¥zZE4H) EFEEN TV, 5 X2 H
B AT VHOKENEREE L CRIMVEIEE NAISEENM S 1
TWBH, AEFHOME L.

7 IRICHEFET S BEE
RO FRICHAE T 2 R RO MR H < o
fTbh &, L, 7 Ik d 2 ERH ORI
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OHRFRIEMERE L R L TDis <, F7, oIS G/KIB IR
AIHAHH - 72 (e.g. Evans et al. 1981, Fernandez-Leborans
& Tato-Porto 2000a, b, Fernandez-Leborans 2001, 2009).
TEDHEM S, 5 LIcERRBEFEBICERT 27 L4H
THEBICALNIBHARTH L T EMBPLMPITIEDDOHD
(Fernandez-Leobrans et al. 2009, Hanamura et al. 2010,
Hanamura unpubl.), B7ETIIHEKIED S, IREXRED» S
TR KB OE S & A THILL TV A TR & iR
hoodb5, WROILBEBENPLINTTICRESNALT 35
OAERILAEMBERIA I /o2 10 BREEICT T v, =
5 O 4R 3IRHE (Chonotrichia), JEFEHH (Peritrichia),
WA RS, RO EZ bz > T3,

EREHFEOEEHTH 5EiEED 7 7 v 7 8 Archaeo-
mysis J& < (3B FEFH D Epistylididae, Vorticellidae 7% &)@
T 3 EEHGE RS BRI BRI RE L TRPEL, 20
fHEERIILH D - TE < 13 2 B S IR A ASEE2» S h
% (Hanamura & Nagasaki 1996, KiFZh 2006). JLimE T
B ERFEONBEVREIChI > TS h, BEMAETFOE
1T 90%6 L b () MiffEEZITF TV 5 (Fig. 6B). TN HEE
FOMNE FAFEOIABICAEET 2w OB 7 ST’
EEICHONBEBRTH B0, BHETH - THE M RICHTm
957 L O TIEIEBIRAHRIL L TWigw., & 51T, #
M CHRERAEE L7 SHEHEEFNICER T 25 e #
2+ Y & (Excirolana chiltoni) 1< b ENRTER S N TV
W, BBRZEWT ST, EAZXFERY AT T SEEE AL
HoMER (RERE BHAEMSFEL TV % (Fernandez-
Leborans et al. 2002, 2003). T ®EFEFE (L, HAEHGEHREH
R O TEEIRA (RS E DI 75 B « AERERREE D NS v 2 0D
FIERD - T0 B T EERET 5.

ALz k5, HFE, vL—vyT70= vy s o — 75K
HET 3 EEMIKFETH 3 7 v~ = ©FF (Fenneropenaeus
merguiensis) 14, 7+ 7 I $H (Acetes spp.) ¥ 7 3 $H Mesopo-
dopsis tenuipes \CEET BEMOMEH (Acineta tuberosa, La-
genophrys eupagurus, Conidophrys pitelkae, Zoothamnium du-
plicatum) DERE & N7z (Fernandez-Leborans et al. 2009). &
NOHERD S B, Acineta % Zoothamnium 132 { O FFMHEA
¥ & LTHIHET 52—, Lagenophyrys < Conidophrys m37 3
L OSBoMnBZ ERBMOTHTH S, Zoothamnium duplica-
tum DIEE M. tenuipes ~DFE FEAFEMEIE L, 1BEALE
DB IHE 6 [EET RG> BEEBOIF ICEWERTH 5
(Fig. 5A) (Hanamura et al. 2010). T OFAFIC (3BRK 75 =E]
MRV (Fig 5B). 72/2L, < v/ o—7KkiEoiEs)
REN T 5 LHEHRDERINIEZ 2 HAHED 5 i (Ha-
namura et al. 2010). £ 7z, M. tenuipes DiEfgfEE LT~
o — 7| OAMANC & 72 B iR BIFT R 16 2 7R 3 Meso-
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Fig. 5. A. Peritrich ciliate Zoothamnium duplicatum
(encircled) infesting estuarine mysid Mesopodopsis
tenuipes: abdVl, sixth abdominal somite; tel, telson;
urp, uropod. (after Hanamura et al. 2010); B. Temporal
variations in prevalence of peritirich ciliates on mysid
crustaceans. Ishikari: peritirch-Archaeomysis associa-
tion in Ishikari Bay, northern Japan, 1989-1991 (see
Hanamura 2000); Merbok: Zoothamnium-Mesopodopsis
association in Merbok mangrove estuary, Malaysia,
2005-2006 (after Hanamura et al. 2010).

podopsis orientalis 1< Zoothamnium WELE L -BHIZIhE T
DETAFRINTWE WL (Hanamura unpubl). & O & 9 73
EHOMEE  BRIEFREEATIH LT, 5%, KEPEEEHRO
O —A—ELTH - IERTH T L GARETH S 9.

B o N7 HRFIT IR d 225, H7KIEBIC ABGEKIg D 7 3
TR IRICBEROBFERHMNEL (Fig. 5B), S oifFEodic
D OELEE (FRERE) DB WERSA SN S (e.g. Evans et
al. 1980, Fernandez-Leborans 2003). Z&Eis <3k &L
EDST IHEFOREBENS, HRE L THRERDMH
EEGFBZERD 1 2L ->TW3 I EMHEES NS (Hana-
mura et al. 2010). 7272 L, ZHEMERE FRIAET & OFHLE
PERAL T B ERNIC D W CTEBIDERERRIT & DBAFRIE I THIEA L
ENBVHEAGE L, T/, BEBENTERICKFITHEIC
SWTHHKXT 57 —2AMBZHA 5N 575 L (e.g. Threlkeld
et al. 1993, Utz & Coats 2005), 24 t-1EF O EATEIEE X
TRU BICEMEHEEZEL TV 3,
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SR AA T 2 B RFHO ATE RIC IS s . AR
BRERMICHEEOKRERICESE L THEET 2 BEMI (tro-
phont) & fEFE A BN L Tk L, 2 EUERE 2 1H 5 fHIE (telo-
troch) EWEHET S, itk > TR ELOEINICHHEREZT
% HEMMIA (free swimming zooid) KRN (cyst) DIEEMS

R s, BEOZ(ITHIG LIRS Iz 2 h o flifaiiic
BITL S % 5 L (Gilbert & Schroder 2003). %7, KPEAED
T B BRIcHE BT 5 7 3 $H Schistomysis parkeri \[CEE 4 5%
& 1 Ophryodendron mysidacei T ZHiE%E b - K H M
(tentacular form), #ED 72 WEREHRAIE (vermiform), fitA
HA#HAE (resistant form) 75 &, AERODO S F & F AT
7 IHBELEOKRETHEZE I N TV S (Fernandez-Leborans et
al. 1996).

TIFBEENCOX D BBEREOMNEICL - TEDL ST
HEAZITVEONE-ED LdW, ZHOMERFHOIE
NETICE>TR M LVRARTER S, BHKENDDOE T 2L,
HRZOEZ0EPTV, H2VIIHEERET 2 &V - EBE
BARIFT bbb A, Tk, 2D > TEFELEDOHE
bRBENTOEY, < OBEREEF T YHEFICE -TK
EREELREFLTORVLOEEE SN, WFhicl T
b, TOMAEBIRMKIIT B ER], B2, 5ot OFER
L OEMEFTMIISHOMICTERLN TV S,

SRDRE
NATVE, A+7 I FoMorpEtRREAEE ST
BROEIC > O TIRERE~ERICB W TES N, ARG

EREEBTAMEND L. FHICHATFANEOE X EEHFICESA

BEBAEHMT AHENS B, A4 T VHICHET ARER
H, 7 YT 2RI TR R L O R
B, TOA N =X LBFEAS MNRTEEOEREDEIFE LKL
eElCGHTE XD,

Eil 2
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