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Occurrence of Malacobdella japonica in the pallial cavity of Sakhalin surf clam Spisula sachalinensis along Pacific
coast of Hokkaido and Nemuro Strait

TAKASHI HORIT*
Kushiro Fisheries Research Institute, Hokkaido Research Organization, Kushiro, Hokkaido 085-0024, Japan

There is a high possibility that Malacobdella japonica lived in almost all Sakhalin surf clams caught in the fishing grounds
of the Pacific coast of Hokkaido and the Nemuro Strait. The occurrence of symbiosis increased with the growth of the clam
and exceeded 90% for clams with a 60 mm shell length. The maximum wet weight of M. japonica was 350.9 mg. The standard
symbiotic style was one M. japonica per clam, and most of M. japonica was juveniles in the case of multiple individuals within
one clam. I hypothesized that M. japonica, which lived as multiple individuals in the clam, begins living solitarily by the time the

wet weight reaches approximately 30 mg, after the battle of survival.
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Fig.1 Change of annual catch of Sakhalin surf clam from
representative areas in Hokkaido.
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Fig.2 Malacobdella japonica attached to the mantle of
Sakhalin surf clam.
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\Z 5y #i 3 % Malacobdella grossa O # i E R TH A H
U7, WA - [k (1940) 1 XTERE IR B,
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Fig.3 Map showing the sampling area of Sakhalin surf clam.

LT (BB, 1963), HIERICEEDOFELBLEL -
2, 34KEARD S H O 26 FEAR T (Sample No.1, 5~ 7,
12 ~19, 21 ~24, Table 1), EBEEE/NRAHFL TV
WAL (8, AVER, 8, Bar, PR, HAKE, £+
EHEALARY) ZOFETEIZE LT, 72721, H#E (Sample
No.7) 1%, HARHEREINTZ T AT A 188 FEIEOND
124 fERD I, AFEALABLEE LTz, AR ST
UNHA OIS E, B LT T ST A OFEEETERL
T100 #F U7 fEa A% (%) &L, £7z, BlEL
To 7T A BT D AR R TRRICIE, B
Zyfiy & U L7256 o2 (k) 5L
7=
R =(p(1-p)/n)"0.5
p: AR, o BIERK
DR O e T L O ERE L, 2012 FE 0B LE
] & JE T CIE 0.01 g HAAZ, 2013 AEDIEFET & 2013 ~
2022 4E O BIHENT TIX 0.1 mg HAL TR HIE L7z,
728, 001 g /AL ETAMCHELZEEELD
9B, 0 & FRENTMEIRIE 10 mg AR & L Ciods L7,
AWFFEIZ N2 AT A 1%, BRI DR % i
DO e, BRSO RAER NI — M2 72
W, UL, BEENLE DK A L ORI, MRS
Hiznrb T, TOMMERTbOLHEE L, HAESR
LU A DOFRR L OUFERN E OR, b EELORE
LRI A DR KO & OBfR, b EEADMTE
T2 U AT A OFANARDIRHTIE, AN WA O THE
i L7z, 72720, AT AIIKIEDEETHICERTS
FEARHZ ERESHWE N H 5 (xR, 1993), #
VAP O /N T, 2D U ST A ORI E T
66 mm, 5% 91 mm, 12 7% 103 mm & #ESTEBY (U
6, 1995), #EELRHROEFTIE, TS (2002)

IR o THE SN R D, 2535 mm, 5% 70
mm, 9 7% 93 mm, 12 7% 100 mm & R iH X5, #EEL
VEEHg & R LU & IRk R E N R &5 25
D ZEME, AR LBRI XOHEH & OBRIRITEE
BINZIRHT L7z,
FEARMOILAERE T D720 P EEATV, #
FRIE 5 R 23 20% & B8 2 125512131 = — Y HIEE1T -
Too Eio, EERLUIERERMT DI2DIIRAEINT %
1T\, Benjamini & Hochberg 5 (BH k) IC X »> T E
Ll U7z, R EHPHE D 2 W I O 354 SR A B DL
VEIRR & BB LG & THIRT 2720187 1 v v v —
DIEREMERE 21T > 7, AREKUEIT0.05 & LT,

LS

HER TN A 4R S5491 HIKOHRE DOV (HE
Heff72) L #iPHIX, 88 mm (17.2), 14 ~ 136 mm, #EE
O] (FEMERZE) S HPHIE, 755 (430), 1~
287 CTd o7 (Table 1), 5,119 HADHEREICE £
ABFBD B, D5 HO 5,080 AR 1 EFA, 39
RIS 2~ 5EK) oeEEAREAL TV,
WEDRO BN 9%, v ATA HEAKIZH LT
L L EROIETH -T2 2 LD, WS IS
HELIZeEELREEENEND T AT A 1 EEICEE
ELTHWEERETDE, UATA 25 (5491 H1E)
Wt T HAAER (EHERA) 1393.8% (0.325) & HEE
STz, 2720, 34EAROIAFRITIL 68.9 ~ 100% D
ERH > THEENRD LI (4 =20833, df=33, p
=0.000), 3FEA (98.1 ~99.4%, Sample No.3, 5, 14)
FAEEICHE S, 61 EA (68.9 ~ 89.5%, Sample No.7,
11, 12, 21, 27, 32) IIHEICE» ST,
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ORI, EERELVETEK T, 3% E 20 mm 505 50
mm 51 10% 7535 83%~ & A L T 60 mm 75 T 91%
LR, FO%, Wit L, BRI, &R
20 mm 5705 50 mm 51U 29% 005 79%~EHEEL, 60
mm BT %ERD, D%, WitH L7 (Fig. 4), &k
EHZ2h, MR CHAERICHEATRD b
holz, FlnfEoiARiT, BELETERTE, 1~2
FRIZ 59 ~ T6% ~ LML, 3T 9B% & RoT-, #E:
DIBEE TiE, 2 ~ 482 23 ~88% ~&HmL, 5%
T96% &7 -7= (Fig. 5). 2wk & 3 me ClEyEM <A
RICHBEESRO O, 4%, AEETED LR
molz,
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DA 1376 HED 5 B, 'R HEAL TnE
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Fig.4 Shell length distribution of Sakhalin surf clam with and
without Malacobdella japonica, and rate of Sakhalin
surf clam with M. japonica in each shell length range.
The upper and lower panels show the western and
eastern waters of Cape Erimo, respectively.

EHEE SN RT AT 1,274 IR, BB LZEEE L
131,330 R TH -7 (Table 1), FHIKRE (FEHE(F )
1% 95.9 mg (62.75), I KA (% 350.9 mg, fe/IME X 0.1
mg Th o7z, 10 mg K OEIEB 2D 14% % DT
Bb%<, 20~30mg AL 2% & D7 o t=id, 40
~ 110 mg B2 4% 5 6%~ x, 120 ~200 mg &
I 6% 5 1%~ &3 L7z (Fig. 6), 210 mg LA ED
EE /L3 A TRED 3% TH Y, 300 mg LLED
BRI 2 KD TH 72, F£72, 10 mg KD 39%,
10 mg &, 20 mg BENEND 16%03, U/NHA 1 fEK
IR L CTHEEIE L T e B ELTH - T,

INTADFRRE L BT ELORELE ORfE%E Fig. 712
RUTz, #E 20 ~40mm (ICE LT 2B EILIL 10
mg A T o723, kR 40 ~ 60 mm TiE 10 ~ 30 mg
DM U7z, %R 60 ~ 80 mm TIL 0.1 ~ 204 mg, ##*E
80 ~ 100 mm (Z1% 0.1 ~ 351 mg &, UAHABKEL
RHCONTREReEENMEET D ISR D L L
HIT, AR REIDROLND LT,

T NH A DR E b ELORE DR % Fig. 812
RUTZ, 2RI L TV e B ELOARET 0.6 ~ 11
mg T, 3% 0.1 ~ 54 mg, 45% 0.1 ~ 105 mg, 6% 0.1
~17mg, 81 ~312mg &, TV AHA DERMN LN
HlizonTREREEEANDEETELIICRDELD

TRHA DHEEC AT HEEEMIONT 5
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Fig.5 Age distribution of Sakhalin surf clam with and
without Malacobdella japonica, and rate of Sakhalin
surf clam with M. japonica in each age.

The upper and lower panels show the western and
eastern waters of Cape Erimo, respectively.

200
% 180 N =1,326
3 160
.1;’ 140 m Multiple
% 120 O Single
%
>
Qo
5
=

O O O O O OO OO O OO OO O O o O

— MOLM~NOO MO OO — NS D — MW

! I [} | | = = — — N AN AN N AN MMM
o o 0 o o | ! 1 1 1 | 1 1 ! | | 1 ]

N & © 0O O O O OO0 OO O O O O O

O N = © © O =T © 0 O N =

— = = = — N N NN NM” MM

Range of wet weight (mg)

Fig.6 Wet weight distribution of Malacobdella japonica,
living as single or multiple individuals in one Sakhalin
surf clam in the eastern waters of Cape Erimo.
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34) B EONY, 2{EERIAED T NT A P 28 K, 3
MEARE A 6 B, 4 fERILAED 3 (8, 5 AL AN
2 R T -7z (Table 1), 9IEARDOHTL E LA
L TWe 307 A ORI 29.9 ~ 1319 mm ZH D,
%30 ~ 40 mm B D 13 ~ 15%, 50 mm H D 8%, 60



6 A

400 4 350 1

4 . ] ° N =778
350 N = 1.295 300 .

250 1 e s’ o

200 A

150 1

Wet weight (mg)

Wet weight (mg)

100 -

50 -

o
po

O Ppocoammomnd © ©

0 20 40 60 80 100 120 0
Shell length (mm) Age

Fig.7 Relationship between shell length of Sakhalin surf Fig.8 Relationship between age of Sakhalin surf clam and wet
clam and wet weight of Malacobdella japonica in the weight of Malacobdella japonica in the eastern waters of
eastern waters of Cape Erimo. Cape Erimo.
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Fig.9 Shell length distribution of Sakhalin surf clam which Fig.10 Wet weight distribution of Malacobdella japonica, with
Malacobdella japonica lived in, and rate of multiple two to five individuals per Sakhalin surf clam.
symbiosis in each shell length range.
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Fig.11 Relationship between shell length of Sakhalin surf clam Fig.12 Relationship among foot, mantle, and gill of Sakhalin
and wet weight of Malacobdella japonica living in surf clam, which Malacobdella japonica was attached
Sakhalin surf clam. to, and shell length distribution of Sakhalin surf clam.
It shows M. Japonica weighing < 60 mg.

M. japonica (254.9 mg) living in 109 mm Sakhalin surf
clam is noted as an outlier.
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Fig.13 Relationship among foot, mantle, and gill of Sakhalin surf
clam, which Malacobdella japonica was attached to, and
wet weight distribution of M. japonica.

Figure a: Weight range was 10 mg, and a weight < 100
mg is indicated.

Figure b: Weight range was 1 mg, and a weight < 10 mg
is indicated.
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13.8%, f14.2% &LHeE, BIIL1.9%, P & HAOK
BILENFN03% EENTH -7 (Table 1), 755
BOEMNo T EAL 3 AL, #%E 20 mm 2> 5 110 mm
BSEMRT DB, AAERED 29%0 D 76% ~ & 1Y
MUT=DITHE L, B1E 29% 205 7%~ flIF 43% 005 1%
~&JA Uz (Fig 12),

10 mg RO & E B/LIL, SAER, &, BICFERED
EIAETHFEL TN, 10mg 2z 5L, HEROE|
HREL 72D, BEFHEOEGITIKL 2572 (Fig. 13a),
51, 10 mg AR TIE, 1 mg KD 56% 21, 30%
MANERE, T%NRITAFE L TV, LaL,
AIIXRITEE L7220, 6 mg LAKE, SLEREIIEmL,
& RITEA LT (Fig. 13b),

1 ~3mg
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IR 7.5 em R OFIFEE TN TV DR, 1F&
Ao E ORI TR 8 ~ 10 cm O CH EHH N7 T
W2 (FEH, 2001), 2T, #%E 80 mm Ll EAExfG L
LCHAEREFHA LA, UHA (4,102 fHIK)
W9 o AR (EHERZE) 1396.4% (0.290) & 720,
BAEAR DAL 89.2 ~ 100% DHIFHIZ & - 7= (Table
D, EAMICEBRETIRD NN (f =—YHIE, x°
=59.46, df=32, p=0.002), HEZEZRIRD>IE
AFNT 30 1T 2 (GEAROFP : 91.4 ~ 100%), HE
FEAEOR U AEAREIE 3 (St7, 11, 18, HAROHPE
89.2 ~91.5%) |2k U7z,

T NI AR U CREE R 23 B D & HEE S
BHIKTE 30 mg RO b E UL (BR), AR 90%
o 2 T2 60 mm B LR B B LR, #%E 70 mm
50 19.8%, 80 ~ 90 mm B 9.3 ~9.8%, 100 mm 13
D185% % 5=, ZDZ LiX, (MHPOERTRAEHE
DARE LG IS, Fiicle s RDMREA L2 2 & o)
L CWD, £, AFETREINTZ YT A OH
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DI L0 b R (S, 1995 H)II S, 2002),
90 % & B2 DEMMNP R DD, 7% E 60 mm IZET D
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LLED T RH AN, /METEE TR 61.8%,
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it U, WARF RN TER S D £ COREREZ B LI,
AHFTETIE, T3 H AR L C LB RERT R 3 A
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Yamaoka (1940) & i & Sl (A28 3624 L7z v /377 A
AR, S LT05D, 202 &%, kS EFRICE
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TWb, LaL, AUk E e ERA R4 3N T
NT=DIX, Z D2 H L7\, Malacobdella J& 2 FETClZ,
AR FEET DM BITR A L7 BRI L -
THAEIND LBELZINTEY (FA, 1897 ; Riepen,
1933 ; Gibson, 1967), HkfA & L (K o [R] fa w451 75 fik
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A & o TIEBIRANTIU IR 2 BT S MR EThH
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TR EAR DS N S 2B AR A W K o THE R 7o el 1l 42
INTWAHA (Gibson, 1968), Z DAL IETIE, [H
BED A ZOEEEZHET D L1358 2y, AR,
Riepen (1933) 24 - T M. grossa DG AR TH 5
ESNDIFEICTEENELL L TS Z Ennn, BERAETE
1L M. grossa LRI TE A S5, U AT A 1 EFIZIAET
% & VOB BRI LD & BRI E 5 R I2IE, [H
FERI OB LA O ER A T S 45, Gibson (1968)
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WL < UWHE L CTHE S 72 M. grossa D3 OME EIZJR AU
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WCHHBANET HEEEEL LI b, BRRCHEE
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TRHA DHEYEC AT EEEEMIONT 9

HHRDT Z ERHIRAIVUTHEBRTE 2000 h LivZzwy,
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Lip <, KEORKIEIZ3509mg THo7=, EEE
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Wz 3% AR QFHE  HAMAK (BR) 12k ->T 16k
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FIBERIC L AHIC L > T B EANEENLMNET D
AHEMER R LTV D,

ZAVET, Malacobdella J& )3 E EIZ%F L CRDEE A
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