B &(EE) £ % i i

SR AR - B F % =+
FAREE B B 2 377 2
FMNESEAH M 63 ¢ 3 A 25 H
FARGDOREM FMNBAES B 1 HEY
B %E BB XK RIERZREZREBZFEH

(BLHREBE) KEZHEK

% iz 5 31 B A4 B S A 5 E M Polydora B O T,
s, BRRRCET BB

mXEEER (E &)
#HE BN E #wE )ik &
#AE BHE ®
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wmoX RN " EF

BREMNRAITON TS5 H, TAANMAEERE CAET B0ic, FMEDR - BKE
35 L ERBERTRTH 5, BUEI R €4 B D Polydore B3, % { OIEIEHKIOHBR~FTL
TEZEHELTHLSPSHONTW S, 5, w5744, baTy, §45F 7avi4
75 E DO BBIDKFER I BT Polydore HIFFL L, AIKIUHRE. MSMMIOMIT, kM
E, TR Y, Polydore I L BHENSHIEINTW B, 2D Polydora DB - BRER
PROSNTOBD, BRWITHHENEL, BEIhMELE 0, LEPHBRECIBLADL S
Polydora DAY - BRER A4 2 BIGE, MRELD Polydora DEFE~DEF - FILEMIES 5 7
BHicid, MPFOLEIEE, SEIMTIMABRTENTERVWEELLNS, LoL, AXK
DFINE Polydore IOV TSSO RLBIMEINTHEL, T2, FILMED Polydora 20T
BHFILAORMNROTANSTE T, FMZOLOOHIGL, 4RI Eic DWW TR
ShicbolRIBEAERY, 20T, KPR, KE¥EEHROMRES Polydore ICDOT,
Z O, EiER, EMRRAEDICRANIRETL, UROKBHWMRAG5CLEENE LT,

1. HAREZAWZEHOMEH L0

(1) deigEA +— > sidginkgReh, HE MR, 85, S5, R, 5, SRR, M8l

MR- BEEAEE, T, BRL ORKMPREM, SRS, R, HE, o &S0 R
G, BB, 4, LBEMEE, REEATE, SHEFEELS RS FHA, < HF, 2V
TOE, Tav A4 RERNLIAREREL, HREFILLTOASEREFEIRL, RAEL
TR, FhODEZEHRINTACARICETND Polydore B E Boceardia JRITH L TW 7,
RE A, ARENSY, RXKRERIC L ZTLEOILENEMD S 1 HHERR L, Polydore
variegata Imajima et Sato 1 F)Z- 452+ HBLERL (Fig.1). Zoih, P
concharum @ 1 FraEfl, P. websteri OFTFEEEZZ SN BBEEIFR SN, P concharum
P. convexa (S HATDELLPID THERBSNIFHIRTETH 5,

(2) P variegata, P. websteri, P. concharum, P. convexa $EDHIMAERIC LTV BA, W
Wb FieREIERTZEHBIELLAONIDICH L, P websteri OFFE, B hanate I3,
FETHMAN, BLTavyhH A5 EORMFICERT S HBICEFILAS SNl (Table
1)

2. Polydora Bt X Bk 25 # 4 OEELRI

(1) Polydore i3, ® 5 FHAERICRELFEILL TS, HRRICIBIBEAEFAET, 55
HAVEES D ELTHEAGRDBEILL TV EDATH -1, ERESHFILENE L, B
KO L, BRARERFILIFCA > THIEL - HBTI00ME SN (Fig 2) o Polydora
OFH - Bilic X0+ & 7 H4 BPHBARTIC Y L RBOE - TRHEoREERD, £8
BEREICHT AHEE, F32F 9o 2RTHER L 5mmX5mm DA » Va2l XhBEL, B3
fgE & LTR Lico dbifil, BUBMGIMROITIIED 5 7 14 OWRBME, KXMFIUCLS

HBANBOFEKRRERE LIHER, b 2DMBDF 4 744 T Polydora DRI K ENT &
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DEAS T » 7 (Table 2). ENTNOEBOF I FH 4 IWT B3RS 3EMOEREIL,
BIATIE P concharum OTRE, FEBE TP variegata, B - B TR P convera -

P. concharum, BERBA TR TIZ P. varcegata + P. convexa TH B L EWbH 1z,

(2)  Polydora DT LICHBOHBEICHESS SN, KX BEHEEROTHLOLEDOE
RERRAR 1> SR A B B ATREMEDR S e (Fig. 3) o FLEDHAD AR TR hicRL 720
3) F&FHA, v HFOHBRICENLL TV Polydorn DILED N EE, BLUTEBHNER
CHBbNT Polydora DEEFL - BB/ RS HEHREE - HEEOMMBEL, TATBETHEME L
WTHIE L 7z, £D#ER, HROERE, XEECEK SN/ FLEOARTICIE, EROMEIC
B, EREEELBRELIMESRONMDPEHEEL T, £, BER - SRifciy, &
K& ITE L, WERSOERBEE BN 2 b - E/LL TV,

3. MAEESICER T S Polydore JB D HEREFIIFFE

(1) @BEBEOFRY 7514 BRERITI3, P variegata, P concharum DIFE, P webster:
P. concharum - P, convexa 13 1 SEABLTENZN60%, 20%, 15%, 3%, 2% DHEE THIL
LTWi, BEBNICE, ER—WHDFEY 162@HE EE LR P varicgate ZHULICEHD
Polydora BSEFLL TV 728, BEBATRER—KD L OEE MK E, P veriegate DHE
ALTVWBEDETH 1o ABOFHIMELEKT 5 & TNENICHRHS LN, P varicgata
BRERERIC, P udbsteri RREMERMEREMERIC, P oowse B3 VT2,

P. concharum DEHRBIBEICGEVEOEMEDICIEE L THELL T (Fig. 4),

2 FETHY, LOBFBDOTI FHARE>THROGMBEN S P variegata ($FKIITTRL
ENBEELNEREEERITIA > THRMELSFELLTW, 22T, fEEEO+s 744
sk ah - REER (Fig. 5) T LT P veriegate DEBHMARERE N (Fig. 6). T DFF
R, 19834 MKMRIC BRI EBEDOELSA LGN, TORDLBLIER 4 BRKL T3
FERORICER SN EER) 1Cdh, FORAKKE->TLALIELI DD x— r ODRENR
B oht, R, OKERERICBHID h— F ORENSS SNI, ZOM, AREERS
HREGOKIEMKR (Fig. 7), 4RSS EMEK - NEAEEEOHEEZL (Fig.8), W#
AR OHEE N (Fig. 9), INBMREROEEAMHO T~ N, INBOXEHEMR LMD
K& S OB, ROREBRMEIEE, RO L7 E 1 H 7 rOE, 1982 E05
1986 I THEY, £/, WEOERNFATERETL, £ELEES ML,

P. wariegata D 1TRIEHEENE R, FKE Tk FH1OBBIESEL, FEHLIHEER
Shb, MHRET, KEDOELUXZ8A-10ENHOE ~ 84 o0, #EIFEDHICI
BrEAIMT5, BHEERCELL TO S 2EF EEEDN, 0 +FIEEE 5 MESHAE 0.8
mm P, EOFEESEIEIC 1 [/, 5620 OAELEHEINDL, | +HTHE, FEAETN
TOMEH 1 [EFEE 2600 DIRAE 2 [EPI FETGEHE Shbd, WERATIE, 3MESHSEE T
HL, '%031&?&&53“60 IBIESHGEL D SITRIESGGER TS T, W24 AL EEES
5EEZ LN 5,

REH, Polydore DERIELTIEEDRTEIN, P variegata D FHLIT 2 fZELLETH -
’ — 189 —



1o

(3) P wvariegata, P websteri, P, cmwﬁaﬁtm DHLFE, P concharum, P. convexa ¥, FNEHN
FEH - ZEFLERAL, EEH), BEDRI), AL, HeIEEESUC LIRSSk s 7oA ERICAA
LTWB T EMBYS i Ii -t (Table 3),

4. WEHEALEICHT 5 Polydore IBDEBEDELR
(FEB O+ 27 WAKT B Polydora JBO )

(1) ZegZifioRi - RE, ARHEORE - &6, FERIKETOMOLG L/EN o ilfiio
KA ohi,

2 FEHEosc & 3Nk, &6, EIREEORIT SRR 4 ol
EEE O, F F K S B R O BIT B RO IENE B S NS - 1,

B PR S OFETL - HORSE, BT Potydore DFLIE N UTH MBI LS 1€
EoENAY, FIBLSHHIL TOEENSATETHD, L bHTLiC K 2L H o B
BADEENTSEEBNEZ LN, F9 FH4I0E > THGNBEELE 2 aEMBE L SNl
) WLEEOBIAKA S 7 HAITIT D Polydora BOHEEHLIBL, PibREEZR LI £57
A Z N U TRIIDFIKYNT Polydora-variegate BBBITEET B &, 9 7 4 ik 2 F
T TORNCBER{TE R E P variegata DKL 7FLEDELRD (Fig. 10), ZFEfL - Hiliick »
Tk 7 HA LSS B4, K% 24EE TOMIT P ovariegata 131 +8EERD, BhbT)
DAICTE B, Wk 2 45 % TONNT P.ovariegate DHEFIC X DRESMREMIMEF T B &S, B
BRik&E LT, w9544 ﬁﬁ/ﬁtiﬁﬂi%ﬂ@(ﬁ?}\l@@ P. variegata DEZFAPCC &, ® & F WA
B2ETHIET AL ENEZ LN S,

5. & ¥ | |

AR FEILE EM Polydore BOTEERIIL, 1978, 1 §ififi, # L CHlifisBbhn 3
EiAEFRAL, T/ 2HMOEREHR LI, MR E - THR - BRROXREN S
4 fHC DV TH RSB DK A ST Utze Polydora JBIC L B9 57 #7 4 O 12 RN A 4% 12
A, XMEHE, HFMMEENEMNOTIWEL, Polydore BOH I 3 Eic D0 THISM»
i Lic, $EEHHEIE B0 TR ORI LEL P uariegata DU BEF L L WK 7 4 D
AR T &, BhlREEE B R LT
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Fig {. Polydura varicguta sp. wov, 2, amerior end, ommited right palpus, in. dorsal view.
¥ 26: 3, posterior end, in dorsal view, > 33; 4, sctigers 4 to 7, showing the Sth modified
segment, in fateral view, 33 5, fascicle of modified spines and pennouned setae from
setiger 5, » 190; 6, 7, heavy modified spines with faterat flange, in different views, = 530; 8,
worn madified spine, + 530 9, pennoned companion seta of scliger 5, «<530; 10, winged
capillary neuroscta of sefiger 5, > 530: 11, bidentate hooded hook from sctiger 10, ~770;
12, 10th sctiger, in posterior view, - 77; 13, superior winged capillary seta of setiger 10,
# 580; 14, inferior winged capillary seta of same setiger, » 580; 15, 40th setiger, in posterior
view, X 76; 16, pygidium, in poslerior view, ¥ 38; 17, the same, in lateral view, ~ 33,

18-20, Pygidia of paratypes of P. websteri, in dorsal (18), dorso-posterior (19), posterior
{20} views. - 3} . .

Table 2. Shell area Infested with Polydora species obtalned from 18 sampling statfens.

Sampling st. Date No. of shells. ~Age S.H.:C(mm) ‘Infested area (X) No: of shells
examlned ) penelrated

sarufulsy” '82 10, 2 5 6~ 143,2 18.6 + 1.8 5/%
Gtoshlbe ‘84 5.13 27 4,5 122.8 3.3, 2.7 /7
omy ‘84 5.13 13 s 128.6 1.6 ¢ 5.5 13713
Monbet sy ‘g3 8.1 20 4 102.0 2.5 2.8 9720
Yubetsu 83 8.1 20 5 119.4 1.5+ 1.5 5./20
Saroma ‘83 8.12 20 4 118.9 5.81 1.7 10720
Tokoro ‘83 8.12 20 4 124.3 2.3+ 1.6 10 /20
Lake Notoro® ‘83 B8.12 20 3 111.4 2.2+ 4.0 1,720
Abashiri € ‘83 10.20 20 5 114.5 37.5 & 10.8 2020
Abashiri B ‘g3 8.9 20 4 105.2 8.0« 8.9 20,2
shibetsy® ‘B4 S.14 15 6~ 143.3 43.1 ¢ 29.4 515
Shigetsu ‘B4 5.14 15 5 118.6 6.0+ 8.6 815
Notsuke® ‘84 5.14 15 ? 171.5 19.0 + 14.9 9 /15
Akkeshl Bay ‘84 S. 14 5.6  126.8 T e &S 2716
Hiranal ‘84 5.19 20 4 119.3 7.5 T.4 10720
Kukurlzaka ‘85 7. 16 4,5  106.& 35.2 + 8.1 16716
Misawa" ‘84 6. 8 4 110.2 742 2.9 578
Iwaizakl® ‘84 5. 8 3.4 108.3 §.0: 7.0 8/ 8
Ogatsu®" ‘84 1. 10 3 107.9 1.5+ 1.6 0 /10
* Natural ** Hanging culture
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Table 1. Number of Polydora and Boccardia species per one shell.

Sazollag st. jlosL snell No. of shells Sl Husber of wotms pes shedl®!
exaalned (ma)  P. yarlcgaly P. ycbglerl £. goncharus P. gonvexs P 558?%‘” E. %ﬂm 0. haraia

Sarufutsu  Fatlngugeten yessens]s'? s W2 + + - + - HH -
Utashibe - B 27 122.8 +H - — - - + —
Oy - 13 128.6 + + - — —_ + -
Honbetsu - 20 102.0 + + —_ + _ + —
Yubetsu . 20 19.4 + + _— _ — + -
Saroaa “ 20 na.s + + - + — + -
tokoro o 20 . 124.3 + + —_— - —_ — —_—
Lake Kotoro “ ‘2 3 nia ++ +H — + - + -
Avashlrt Bay - bl 105.2 “+HH- -+ + + — “+ -

Ieclonatlica laningstomoides  § 4 - + - - - — -

Eustiriton oregonensts 5 91.7 - - — - - + -
snibetsy  Palingpecten yessoensls'?  tis 43,3 + + ++ - - - -
Hotsuke “ 2 15 1. +H -+ +H iH- - - -
Axkeshl ay N 2y 126.8 - + - + - + -
Lake Akkeshi CIassqsteea gloas 2 s - - - - —_ — - +
Hiranal Patlngpecten yessgensls 20 1.3 + +H — + —_— - -
Asasusnl  Crassostrea gleas *2 10 1.5 - - - — _ _ +

Omgnaitus rusticys °2 20 3.6 - - - - + - -
Xukurizaka Palingpecten yessgensls 16 106.¢ +H+ + - ++ — - -
Hisawa - 2 Vg2 + + — _ = + —
Ivalzakl . R 8 108.3 4+ —- + — _ - -
Ogatsu . 3 4 107.9 - — —_ - + — —
“agazura-Ura [rassostres glaas *2 0 105.8 — — —_ —_ + — +
lakeacura  Crassostica oleas”d 20 Vs - - - - + - -
Mangoku-Ura - 20 8).2 - - — - — - -
Matsushlea = . 20 110.0 - - - - - - -
Gama - 2 7.0 - - - - - - -
Mouae Bay Hallotls dlscus hanng] 3 105.0 | - - — - + - -
Ayukawa Omphaiys rusticus*? 0 24.0 - - - - + - -
Malsukawaura (rassostyca 9]93s*? 2 56.0 - - + + + - —
Kujukuto Ploctagd fugata*? 0 68.4 - - - - 4+ - -
Aushing {nlorostomy arayeostony 20 18.5 - - —_ - + - -

j3 l[nlngun'z
Jigozen Crassostrea glags™ 10 93 ~ - —_ - + - -

“1 - : 00 vorm; +, <10 wores. ¢, <50 worms. eee, <100 wOrBS. «see, 2100 vorms.
2 Natural

3 Hanglng culture
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Fig. 2. Left valve of the scallop infested with Polydora spp. at

Abashiri Bay. a, Quter surface. b, Inner suxrface.

Fig. 3. Soft X-ray photographs of the burrows of Polydora spp.

a-c, Polydora variegata. d, Polydora websteri. e, Polydora concharum

"subsp. f, Polydora convexa.
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Frequency ( % )

Fig. 4. Comparison of boring regions in three species of Polydora in

Abashiri Bay. A, Polydora variegata. B. Polydora websteri.

C. Polydora concharum subsp.

A
10 May 29 20 B May 29
5+ n=312 10~ I n=98
ol edd : ik 7 .0
July 4 N
- ~ 5 -
5 n=297 -
0 o - g 0
sl . Aug. 26 g sl
n=47 g
o] 1 = 0
Sep. 16 5|
Sr n=232
0 | N (¢}
Dec. 11 l_
5H 5
n =207
0 0 1
0 05 10 15 0 05 1.0 15
Width of Sth setiger ( mm) Width of Sth setiger ( mm )
Fig. 7. Polydora variegata. Size-frequency distributions of two

year-class boring into the left valves of the scallop in Abashiri
Bay, May to Dec. 1986. MEBM , Animals containing gametocytes.

A, O-year-olds (1986-year-class). B, 1-year-olds (1985-year-class}).
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epnmegil S

S hem e

Fig. 5. Growth-inhibition ring of
scallop collected from Abashiri
waters. Solid line, strong growth-
inhibition ring. Broken line, weak
growth-inhibitlon ring.

Fig. 6.

Frequency ( % )

Aug. 26 g
" n=216 M 1982
0 . nn
Oct. 9
5 n=250
.0-
Nov. 9 )
5F n=3%0 . :
0 Dec. 17 T
ec,
Shaz214 - ﬁ
0 o= e, s 0O PrE—
pr.i6
1;Fﬁ=235 . 1983
I L Ll P
0 o n n,
5 -May 26 :
r-r\=53'li . ) IE :5 .
0
July 8
5bn=1086
0‘
Aug. 9
5Fn=825 -
0
5 " Sep. 10 [ .
I n=459 ﬁgt%} :
o Oct. 28 .
ct.
Stn=262 . . iﬂ b
: Dec. 12 e
- n=320 ii HH jﬂ]
0 L} R
5 May 12 1984
0
5
0
5
0

. 1.5
Width of 5th Setiger ( mm)

1.0

population boring into the left valves of the scallop at Area B in
Abashiri Bay, Aug. 1982 to Sep. 1984. 22 , Animals boring around R2.

{— 1, Animals boring around R3. WMl , Animals boring around R4.

Polydora variegata.

, Animals boring around RS.
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Fig. 8. Polydora variegata. Changes in the proportfon of sexually mature animals In

Abashiri Bay, May to Dec. 1986. o, Females. <¥, females + males. @, Brooding

females. A, O-year-olds (1986-year-class). B, 1-year-olds (1985-year-class).
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Fig. 9. Polydora

Oocyte diameter {(«m)

variegata. Size-frequency distributions of oocytes

in the coelom, May

B, l-year-olds (1985-year-class).

to Dec. 1986. A, O-year-olds (1986-year-class).
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Table 3 » Comparison af blological characters among (ive specles of Polydora tn Abashirf walers.

Jtess L. yaricoats £. xebster £. concliarym £ radule £ conveae
QBody size Leagth 1.5-33mm Length 1-1isa Length 1-15am Length i-8am Lengih t-12mm

¥idth 0.2-1.6ea ¥idth 0.2-0.8em width 0.7-1,20m Width 0.2-0.7em width 0.2-0.%m

Segments 15-130 Segmeats 18-80 Segments 20-140 Segments 18-90 Segments 20-15Y
flurrow morphology U N o
Asexual reproduction - - — ’ -+
Regeneratfon + + 4= +
HNew swd-Lube formation - + + 4
Hatch-out perlod Sep. - Nov. Hay - June Sep. - Oct.

Oct. ~ Rov,
Settiing perlod Jan. - Aot. July
Dec, - Ror.
Sc!(ux;q Teplon €dge of left valve £doe of left valve Rangoaly Patchily, near Randoaly
base of ear

Soawning period Aug. - Oct. Kay - June, pac. Aug. - Oct, Sep.
No. of batches per spawning season O-year-olds ! 1~

1-year-olds 2 ~
Broco  size O-year-olds 620 500 ~

1-year-olds 2574 —
Dlameter of cyo 150-1604m ’ 120 u8 150-160 um 130- 140 um
Planktoalc stage 3-setiger larva 3-setiger larva 3-setlger latva
Hatch-gut sfzc 320,um 30 ua
Life span 2 years — 1 year

Fig. 10. Schematic diagram of the inner surface of the left valve

showing relationship between the infested region by Polydora
variegata and the place of attachment of adductor muscle. A, Left
valve of a 1l-year-old scallop indicating the settlement c¢f Polydora
variegata on the edge of the shell in winter. B, Left valve of a

3-year-o0ld scallop 1.5 years after A.
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EERROBEE

BB, SERACAHHORY FSRBEARREO ABCEAL, HELEXBT LR
b, B - BMEBRADZER T BT ESVERER LT RNZ, ¥, Y FIRGFEFEL
BELTH TR, AN, EEENLARLS LV L THEBE TR,

ZXEIBBROMG LD AY FIBROVTEORE, RS L O4EREORURIL
LEAR RO, 2ECh - TERER, BELT, RY FSERE FOEBWMROER LT -
7o ' _ |

BB LT % ¢4 AN O MRS, ARISER RS L, SR TIRKMEIC X BAMEO
WSS Y ET 2 FRA ML C—HELER, 48 (EBHH) & & bicPolydora
variegata Imajima et Satod L CEHEEBERELL, ZDRI—FEEE BEATHD TEBIERX
REFREEL B LTV,

KELBBROBROKRE 5548 F5RABCOWT, $EOEAAEERLIL TR
DEEEORELIEL, #) F50h5 7 #1 ORMARLHEME, X% L CEEER
RCTHBMC L, REROEEDERIA L RRL S SHOBETRIRRRLE, SHI
B EBELC BT Bk & T H A ORY FSHREDO—DL LTHE T H 4 Bk, BIOMK
SADP. variegataDEE R ¢ T Lt ERRELE,

BEDI S, #Y FOROHFEREL L DAY FIEPFE LKA OFMAL MLl &
L, BEEA—FNS, Thu i UEEREORILEET KBTS0 LR L,
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