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1981 % 2 A8 10472 FN FEAGE AHEE db s ekl 5km
wh, KET~20mi 4 HiEe] EEw mhel 24 orsme s
St (Turbo cornutus) 5§ /4 BLE e o), czh2l BERE&EC H4dl

'

o Wmmel MBS 4 Y BeE o s HE
o

Zzlek A @ REEEY B 5 EEt

tchrharar 2o g 06 of dMie] Riitel] wlE garo wE2EhT,  EE

B2 =}
SlosebE 2ol wE e mAggisl BRlsgER 9 SENE HE

Lo BifE7b=] Juieol 4 22455 Proctoeces spp. & sk#rsl A AN E

o Aebdl FEEls Procteeces tchiharal 7t wbak 2 s}
2. bEE N = Te|maEe| siEEe] T s 8 O 7% o

S. = HfZel WEELUL 66,7 % (n = 82123 ), 5l ELEE e
1o Rl el BET wuopd wae B2 R e e
Khpel dleoe, E%E gmel Fradik jxg 7.46mm, 12 e
2 16w, TIBE 0,45 x 0,58mn, FEkE 0,75 x 0,78mn, OHIEE 2,29 x
0.35mm, BFAY4 1,22 » 0,2Tme, §2380,32 x 0,397, AT 15 0,42 %

0.42mm, BEATH 012 > 0,48mr, 52790 x 31,0pme) 3 o,

R s e 8 He) 69.70% ( n = 23733 )82 o &

LS



£FS Boloo FH34,55% (n= 957275 ) 0]},

6. Aetoll FHHsle Proctoeces rehrharai = 1~ 2 {8 Ko 4
10 Bk7 2 EFtaid & dd e, 1~3(83,2%, n=T79095){E&
7t FHEI Aol b werm, FH 2,3 EfE (n=21995)7}
wWEE 9y e

7. 1EEe #EK FEELEX FZE TFE HNstd 7.0~7 9om

-tk

»0
-~

o] fEfkel A 60.98% (n=2541) 2 stF ¥



|. #& it

42b (Turbo cornutus LIGHTFOOT) £ EKEZPP KEM Fsi=

EH=, 10~20mk&Ee HEE BEY BEHFA S22 BRI
ol & 4ele] HBA FHENe BB REEHWY B o B
417 (Trematoda) off S3ted, BB =5 FED oz HiE

o ol A= FHEH (Cestoda) B b= A (Tubellarian) off o 7%
o, W RE EHEE K] el REI #BRE EE 1o ojgio
2 EA 5 oAz AWT EiLE] st UME gt Ao ¥l
TooAlZ A BEEfe] sles T OHEEE Azes Hel HM
of e,

Proctoeces 2] B HREA [HE MR Looss(1901) 7t F. maculatus

wEsta A A A= g, BHEBYE HE=R ste R fHow

Ry

rir

HZA 2] Hamana# I OUstreae gigas ol 4 Metacercaria 3 R 3}
of HHEHoE #HES F osireae ) 2 (Fujita, 1925), H’E;‘ii‘éoﬂﬁ %5
& fgwlel o2 Morroco & Grbbula umbilicalis o FHESIE
E progeneticus o t} (Dollfus, 1964),

Ao =)ot HEA BE @i, Lt Turbo cornutus & B
FHEE = Proctoeces sp,(lchihara, 1965), Mytilus edulis o FHSH+
F. maculatus (Lang and Dennis, 1976), P, ichiharai & flifod wHE 25
Bl 4¥tHay £t (Shimura and Egusa, 1979a: 1979b) 5o} <lcf,

Wdiel ‘EiEEe BE3Y ML, Serobicularia plana o) BTigdl HE
8t F subtenuis(Freeman and Llewellyn, 1958), Mytilus edulis ov]" &

tEb= P omacutatus(Uzmann, 1953 Stunkard and Uzmann, 1959) 7} <lc},



2 &  Pinctaeda fucatadl F4EsE=  Proctoeces E HES Midlio

4

e
—

R

macrocephalus o) RRYA|H P maculatus 8¢ P subtenurs & %4

}

33 4% (Sakaguchi, 1970) 5% sl oo},

2 F7k 2] #F|ES  Proctoeces spp. & k£ 15Ho 2 P maculatus
(Looss, 1901) P subtenuss(Linton, 1907) P, ervthraeus(Odhner, 1911)
P insolitus(Nicoll, 1915) P, ostreae(Fujita, 1925) P muajor(Yamagut:,
1934) F. magnorus(Manter, 1940) P. macrovitel!s(Winter, 1951)P. /inton)
(Diddgi and Cable,1960) P meomagnorus(Diddigi and Cable, 1960 P
progeneticus(Dollfus, 1964) P buccini (Loos—Frank, 1969) F scruiicu-
larice(Loos—Frank, 1969) P hawaiiens:s(Yamaguti, 1970) P ichiharu;
(Shimura and Egusa, 1979) of c},

a2, Sel el s HIEZN R Proctocces Iztel) 1EEE w00 o
o R WAsts fti A Ee B3I #Hw o 2=, [ e A (1976
) et Meretrix lusoriaedl H4st= Cercarie pectinata 2l BE
4 HEE 3 HEEHS mste Al WIEMIEE  wWan, (e
G (1980) - W a M jusoria  wb 2|2, Tepes japonica SRAEF, Solen
strictus 5 PEEsted BB HY Wl Bacciger harengulae & cerca-
riag] & FaEAS HET o o

wbeb A, FMA gdepohel 4 &I Aele] W& HAE - W
R REES e BEste  Procloeces ichiharar £ IsjESrI, L

wWhEAL HWEstnz g
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19814 2 A2y 10 A7z HMA @RAF (B} HHBE 1th
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: KET~20moll 4 #irs

o FER EHel E&

Je ju harbour

el 4 Turb
L megp 275 £ g 2} (Turbo

cornutus LIGHTFOOT ) &

- i 20T EeHH 2 M o).
Pa
Fig,1l, Location of sampling station in

Jeju island,

2. 88 & H =

Bome FREs FEHY BEE BEESZ) A, 4otdd: B g
2#el Felel= a®lAz EFHEAE utE e Neutral Red 2 &8s}
A, Schaudinn's #ol EFI #o Aceto carmine &2 Z@pstod B
#atgd o, e H#HEk fAr B M BEHE nHE o i
2715 fEsksl A, EFELY BAE 10% Hot Formalin &#¥#
o 24855 BEES D  Aceto carmine &2 Ffnsto]  flgE st o,
Bme ke OBR® AikSdd REBS KE7HR, s BHREo
(TEs 71z H9e HELE fedc, RE BEE BE 3 g =



> b A Efrel W BT gEdes, HEwo zle]

o| o} -

| 22 o te g s auy - I e S W e e -

= BEE RISl A ETHIE KR My o] g 7 R sl
o}, Sucker ratio+ Oral sucker(Length+Width) 8} Ventral sucker

(Length+Width) ¢] th 2 &Jstod o},

PRBBel AsF Estn BES BHs) JHd HE1L0~8.0m

e Fmhel Hedsl= 15 @ik M3 Slide glass o] =71 # (pin)

22 HEHA K120K° EBHI-S (Fo2 #HE & o o},

1HES = 7l £ (Venier caliper) & (@Hste]  gElE st oo},

=
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1. Bggel FAEA

4ets BWS  papillary sac Qo fEBsln hREfre o= HA
H Ed Ketqd -5
Barez uds  HRe
Ex BHEBHY. K&EH
o BEE 4z BE

®E (Fig. 2 A¥AI) ol 0

ko Zita ®ES

Zoges, dye ma
= TR EE i) 4]
Fig.2, Anatomy of Turbo cornutus, from RS+ AS$E o,

the right side,
1, gill 2, papillary sac 3, kidney

4, pericardium 5, stomach 6, sto—

machal caecum 7, gonad 8. intest—

ine 9, ring muscle 10, anus

2. B pREMEA o2 4y

A%H 10877 #7 BEMoz HEY KR, sobol
FhEE RBRE AHH BHI @40 kmEdo.  2u Bme
2715 B Eme KEBRH woi KOBEe SENd 2

e EWBEL Mo BEIY.



Fig.3. Changes of the internal organs to the developmen—
tal stages of the present trematode.
OS: oral sucker, P: pharynx, Oph: osophagus, VS:
ventral sucker, CP! cirrus pouch, I: intestine,
EViexcretory vescle, U:uterus, O:ovary, AT ant—
erior testis, PT: posterior testis

b

v BHe EVFEARSId BEAL o, 84
Bdio A= SBH KB 9 FES g

4 of ¢

=

g oz e

W

2. 2mmFE 9
Do, BEEEL 2 Fgslo oo (Fig.3,A), sucker ratio
Ak 2,9mmEiR 2] Wi

4

o li48clclcl, 9 Bel RET HET A

s

A= IR OEME % BEES BRY £ ddr, g& wme £

Fel = REEFAIBol WIS olgl ow (Fig.3.B), sucker ratio-  1:
1.60 o] & e},

Rae] Mikd #HE BEY BMES Figd. e 2coh, BB #HEk
of BT weld B® MEHE M WEHE 2 e 29 8

mst= fame] <o sucker ratio-= oAl 2 R Hifgic] —E®ch
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Fig,1, Showing the growth of organs to the BL(body length) of the
present trematode; OSL and OSW: oral sucker length, width:
VSL and VSW: ventral sucker length, width; PL and PW: pha—
rynx length, width: SR: sucker ratio:. CPL and CPW:cirrus
pouch length, width: OL and OW: ovary length, width: ATL and
ATW: anterior testis length, width: PTL and PTW: posterior
length, width{mm)
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3. W #% o e HE

FMNE & 4ele BE #Hifd MO®ABoz ZetA Bi%sn o) -

By H®me KEE Fig,5, o8 3o,

OS @ oral sucker

. pharynx

Oph: osophagus

VS { ventral sucker
EV [ excretory vescle
O ! ovary

VD { vas deferens

VG : vitelline glands
I intestine

CP [ cirrus pouch

AT © anterior testis
PT . posterior testis
U I uterus

Fig.5., The general morphology of the present trematode ta-
ken from topshell, (ventral view)
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EERe Wz -te G BEREHCs A Hdd. %E KE 9
& wmESY asE fiEss A4 BB HKEF HEZ EEso
fE219fEE Tol A FEMNC HBHMe FHs EEE BLHgE &
gy, mAEfkrg 2 t;.0~7,9m8@ﬁ§, 8.0~9.9mm 10 @1k, 10mn
LLE  2M@4%5 20 f%e £45e Tz BEsid fEside. &
Hel Aol BT HIEY gl FHaslE  AeolxEF nig m
2 Ershd e,
(1) B’ iz

‘BT OBRE BEEE] . O®RBS BB Fmd I
&St 3o #He st e 0,24~0,67mm #50,32~0,76mm ( SEF) 10.45%
0.58mm) ofw, BBMS BRe| HHE A hE otlmrel fos 2019
HEAvE 2] 0,40~1,23mm M0, 44~1,12m ( Frj: 0,75x 0 _78mm) & B
hdze] [1HRA Bl 23, sucker ratio o MY =1:1.30~1:1.72 (F

;. 1:01,50) ¢] gl e} (Fig.5.).

2] ELEED HmEy

fRFEtEC] 73 s IBAolN o &t EFEA] BRA
o 41 MHEE [HBor ¥Meln 7o wWYs zol 0.18~0.40mm  iF
0.19~0,49mn( ¥ 1 0,29%x 0,35mr) o o},  HFolalol= =S AEA}
ol ol MBS 4%z dded Bme SHAH B )
7telel 4 BElez BTUA, BARHAE =2x 2o ®e HRe] &

oslgich HES weden EMELTAA YFEBoZ i

..__l')_



AooBAe] BIHHA e ABIAT A o i B R REE =R

Y4y, Hifel: o

B ®Kol Feo defd AM BA(Figs),

(3 AMWHRE

BEE. WARE WHe MBsln Zioodoz q=oe of 7t
el glow, 279 ML 2ol 0.67~1.67m B 0,18~0,33mn (¥1;:
1.22X0.27mn) o o} (Fig.6.). didel B2&e| fifEstm 2 ot o &

AR cleh, BRI g®R g b

ez Y5 el =
Tolmoke  BiNiTTo] < o

WORR T SRR E S A g

BES MY Gme g
W o, sl Ry Sl Jel
el TAd ol el aresT o)

WTE M e i e

Fig.6. Cirrus pouch of the present
trematode taken from topshell,

C:cirrus, MN:muscle nodule,

ED: ejaculatory duct, PGC: pr-
ostate gland cell, SV: semin-
al vesicle, SI sperm, GA: gen-
ital atrium



BE I HERR

B 0,25~0,46mm ( F 5 ¢

of 4 % of

0,32X0,39mm) o] c},

fIEstd =27 9

#E<- 2l 0,18~0,38 m
x KR
AESH] Y4
BEE BED
# (Fig.7.A) o
82123), HEI}

SREE e HEEE
%123 A1k
R

66.7% (n=

9] =

Brug

(Fig.7.B) o] 33,3 %(n=41123)

Ach.  MEEE BWhiko=
Fig.7. Shapes of ovary. A: trilobate: H oy A
B: sub-ellipsoidal . BRE Y= B ™
WHe WA A= olo
o BEREE Kl ddzslo] ¢l
Wi LB slabe 2@ KM Rtie] dushe] ¢ o g %5 B
cp T R, #RRs A
« CUE DL I S Y
o
X A BIRES g BREE ¢
oAl Salx EFEmEs s
AT ol siv}(Fig.8,). 2719 o
-1 Sl AERA Al 0,16~

Fig,8, Correlation between the cjr—
rus pouch and testes,

CP. cirrus pouch, O: ovary,
VD! vas deferens, AT: anter-
tor testis, PT: posterior t-
estis

0.57mm & 0,23~0, 57mn ( F

EJ D 0,42X%0 . 42mm) o) 1, Bk

7 6] 0,25~ 0.52ar



18 0.32~0.61mm( ¥ :0,42x0,48mm) 2 HER] fBe| sIEREG o
7 2 fms vebd e

FE: FRAA md gt FES BRHY IABHL A € B
e 2e, E4emb b BEdAE ol S dv AT EE

= A
¢+ g

Bl 7 MAEelT &
e we 2ole WAL 2
o] 72,1~89,6pm i 23,3 ~

47 . 6pm (FHj 0 79,0x 31, 0pm)

Fig.9, Showing the mature egg in ol o} (Fig.,9.).
the uterus,

120 du o] EBINY =275 #se  Fig.l0, 3% %o
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70 75 % 90

8
Egg length (pm)

Fig.10, Relationship between the number of eggs and egg length,



BEEIe =7 E Aol 72,1~89.6mme|gl o FE y77,5~80,0ﬁm0ﬂ %
Kol o=, MBI Aol Bme HhEs MES HEs »
d (Fig.11.), R dolx thiEel MEgel —w¢ EME e
J ek,

900 |
8.5 L .
5.0 | .
T sl . . * .
:E"- . . . ’ e _ o :.'o.o » .
= 800 e Lt o e T 0., T tee e i
= . ) * . LA AP A . * o*
5 e * e e o o %o % 4ttt e e
g T ] " e ® o ° L N
- .0 [ ° [} ® * L4
% ‘r [ ® L A Y ° .. . ¢ °
W 7.5 . ¢ . .
:-I': . e [ ] [ ]
70.0 |
6.5
65,0 |
1 1 1 1 i L
4.0 5.0 6,0 7.0 8.0 9,0

Body « length(mm)

Fig.11. Relationship between body length of the present trematode and
egg length.

4. H & H

mE Y4 HEst: ®BY  EHie Fig 12, 8 %t BE 1k
of FhEstE BREL I~l0fEAtkz (F:i 2. 3{@%), KH#S 1~3HE
th(83.2%) g ch. HKE 1A%k F4EY Lt 4TREER MR B
oo 10tk ®Mol FHESS dr 4LE 1R A+



A BRe RELHMETE ANTFEERL Table 1, 3 b, AiFE4
& Bl BEES $e FHEEA w4 7 H59.38%. 88 69.70%
98 55.81%2 A HA 2 B 5 FEEE Jetdos, FE
AEL 34,55 % cl,

HEL FEB FHELLE Table 2.9 Foh,  mHES FHad o
bmel FHEEL, 0~3.9cmrt 22,22%, 4,0~4 9cm7} 23,53%, 5.0~
5 9cm7k  28,79%, 6,0~6,9cm7} 31,58%, 7.0~7.9mvi 60,98 & &
T.9embl Tl fEtbe] Sl d = BE TS omma. 8.00m L bo

il x= 4 = ®wbele M B,

Number of infected host
&
T

10 -

T T T

i 2 3 3 5 § 7
Number of parasites

or—4
K=
—
=

Fig.12, Number of infected host to the parasites which were taken
from one host,



Table 1. Infection rates of the present trematode from Feb. to

Oet., 1981
No ., of No, of, No, of Infection Mean No, of_—
Month examined infected taken parasites from
topshell topshell, parasites rates (%) one host
2 30 - - 0 -
3 30 1 5 3,33 5,00
1 44 4 4 9.0 1,00
] 25 9 11 36,00 1,22
6 20 6 8 30,00 1,33
7 a2 19 45 09,38 2.37
8 33 23 62 69,70 2,70
9 43 24 61 35,81 2,04
10 18 9 23 50, 2.5
Total 275 95 219 34,55 2,31

Table 2, Infection rates to the shell height of topshell

Body : . Infection
Lengthicm Feb, Mar, Apr, May Jun, Jul, Aug, Sep. Oct.Total rates(%)
v -3.9 - w1 - Ln - - w1 LS5 - 8 2222
4.0-4.2 w7 08 U2 01 - LA 34 38 L2 834 23.53

5,0-5,9 o8 L714 05 39 L3 246 67 47 245 1966 28,79

6.0-6.9 012 07 1732 49 3712 1624 7711 45 L2 36114 31.58

~J
.C
_l,

D

03 - 379 LY 25 01 T4 91134 2541 60,98

8. 0- - - 07 - - - - 37 248 31l 45,46




V. = £

A2t (Turbo cornutus LIGHTFOOT ) 2] BB #Id HEsie BRI
fib Proctoeces spp. 3 & 2BES =375 vwist® Table 33 o,

BHe =Zs& P subtenuis B maculatus P major 5 & XH¥Enct
tov} Eichikarai = ddz 271¢ Hzt RHUL o,

‘AR 37 & fh Proctoeces spp. 3 K& ® =, Sparus macroce-
halus So]| BHsS Pmaeculatus & [THRES 279 HHEHE ¢
o Kk 2ot Euccinum wndatumd| F[HESE R buccini 2
BB 5 Haliotis discus hannai o] HH3= P metacercaria & K%
o EA#ErRct Zc} (Loos-Frank, 1969; shimazu, 1972),

Shimura and Egusa(1979a) + Proctoeces ichiharai & HH o2 &
foted A BEERE didmel v BHARET foProcioeces spp. ol 4
A=z o4 5 &

m}

P

g3 FEFEIE whepFe] X HAHE [T
—z fIBd HAEEZ} ddon, FRES EESD FHEUMCL |
& fEe] SRBe HEEYE  lchihara(1965) 7} Proctoeces sp, 4 =
#K54% B 46%, Shimura and Egusa(1979a) = 7, ichiharai of 4
=K 47% WEK ¥ His3setn WERCH  Yamaguti(1931) &
Pmajor o] =#H#el H&EIIT #¥1, Freeman(1962) & 1 @49

P osubtenuis ol 4 —ZHY BEZT BEIcH, & HiAds =%kl
66.7% F5E3 EUI Mol 33,3%F R ichikarai 8} ¥l 3 ER
E  debwic

—1u-
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Dollfus(1964) 7} P progeneticus of =  5f {54 7} A el odrfm HEE
o, TRl 4 e BHEEI 5. BEBEY i he wA st
s olHg HRE R ickiharer 9 LT Helzn B £ o)
% .
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Summary

An adult trematode which belongs to Proctoeces sp. was found in the
renal cavity of the topshélls, furbo cornutus LIGHTFOOT collected in
Jeju island from February to Oétober 1981 .

The general morphology of the developmental stages is illustrated
in Fig.3,4. The internal organs such as suckers, pharynx, cirrus pouch
and testes develope and increase in size with growth, But sucker ratio
of the present species is relatively constant without regard to the
body length. In the small specimen, body length about_2.2mg ovary, te-
stes and uterus are not differentiated, but the cirrus pouch is obviou-
sly observed. The larger one, body length about 2.827, ovary, testes
and cirrus pouch are differentiated well, and the uterus, which conta-
ines the several'inrnature eggs, 1s beginning to observe.

The proper morpﬁological characters of the trematode from topsheli
are as follow:

l. The size of body, 7.46mm x 2.16mr in mean, is the largest among
Proctoeces spp.

2. The cirrus pouch contains e Jaculatory duct being shaped hook, and
the sperm steadily discharges without interruption through the
cirrus.

3. The ovarian shape varies trilobate 66.7 % ( n= 82.123). subellip-

soidal 33.3%



The number of the parasites which were taken from one host are
1~10, mostly 1~3.(83.2%, n- 7995)

Infection rates monthljy observed are as follows: mean value 34.55%
(n=275), the highest in Auguest 69.70 %, they are most infected in
summer season.

Infection rates to the shell height of the host is the highest in

7.0~ 7.9cm, and it tend to be heigher according as the shell height

grows up.
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