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The cercaria of Bacciger herengulae which is parasitized on the gonad of Solen strictus was investi-
gated in order to reveal its entire life histoty. The area covered for the study was in the vicinity sea
of Naechodo, the estuary of the Kum river in the western coast of Korea during the period of 1980~
1983. Morphology and development as well as infection rates of sporocyst and cercaria within Solen strictus
were examined. For accomplishing the objectives of this study, an artificial infection experiment and
some investigations on the second intermediate host, the final host and the growing stages were also
studied in both laboratory and natural habitat of Solen strictus.

According to the study, it was revealed that the first intermediate hosts were Meretrix luscria, Solen
strictus, Tapes japonica and Laternula limicola, the second intermediate host was Palaemon (Exopalaemon)
carinicenda and the final hosts were Konosirus punctatus and Harengula zunasi.

A mature sporocyst which was found in the gonad of Solen strictus was 4.0-4.3X0.2-0.21 mm insize,
and the cercaia with 27 pairs of setae, each seta cdnsisting of 6 tufts, was 270X 147 um in body size
and 550X52 pm in tail size. Oral sucker(52X42 um), pharynx, vental sucker and two testese were
obviously seen within the cercaria. The excretory vesicles of cercaria were in V-shape and the flame
cell were formula was expressed as 2[(3+3)+(343)]1=24.

The infection of cercaria in the first intermediate host, Solen strictus, was found throughout the
year regardlless of the water temperature, and its mean infection rate was 9.679% during the study
period. The infection rate fluctuated with temperature, the highest being 28.09% at 28.0°C water temper-
ature in July and the lowest 2.4% at 19.5°C in October, and it increased in proportion to the shell
length on the host. But cercaria was not detected at below 4.0 cm in size of the host. 4

Mature cercariae were found 6 months from May to October when water temperature was above 19.5
°C. On the other hand, when water temperature was below 19.5°C, only immature cercariae and
sporocysts were found.

The cercariae were active for 35 hours and survived for 71 hours at 20°C, and 29 and 34 hours at
25°C respectively, whereas the cercariae were inactive at Iess than 20°C in water temperature.

Cercaria, from Solen strictus, approached shrimp of 1-3 cm in body length as its second host. Then,
it began to intrude in to the muscle of shrimp after 2-3 hours. The infected cercaria formed cyst after 7-8

— 449 —



& % ¥ -8 B =+

hours, and became mature metacercaria, 420)X310 um in size, 15 days afer infection. The infection rate
of metaceria to shrimp in the laboratory was highest, at 25°C being 61%, and at 20°C 17%. The infection
rate of metacearia in shrimp was highest in the first abdominal segment, followed by cephalothorax, the
second, and fifth abdominal segments, and in that order. Also, the infection rate of metacercaria in wild
shrimp was high 9.6-11.1% at 26.5°C in June, and low 1.56-2.5% at 28-29.5°C from July to August.

The infected shrimp with metacercaria was experimentally fed to Konmosirus punctatus in the laboratory
in order to know its final host. The metacercaria developed into the adult worm, 440-520X310-360pm in
size, within the intestine of Komosirus punctatus 20 days after infection. The adult worm was oval
shape and 20-24X11~20 um in size. The infection rate of adult worm to Komosirus punctatus and Har-
engula zunasi ranged 87.3 to 100%, the mean being 95.2%, regardless of the body length of their
hosts. The infection rate was 100% in June and July, but it decreased in September and October.

The size and body structure of the trematode observed during the present study were well agreed with
those ievestigated by Yamaguti(1938), thus, it may be concluded that the adult worm it identified as

Bacciger harengulae.
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<8l veldl slelA BBEHEY AWML BK
E REES hHEEE st AZel Fagozd
HES 4297 st RaEY iRt Hge=
=] B zed, BE BREEA oA of
B4 &FERG ABE BE= ke REFT ofF
27 A& HRY Mo Az, = o HEA B
REET AY QdolA, o9 Bigst BEHSA X s
i

BEASD Tt ANEES BRERRARL &
8 fxl. o] el BHe HMBoR HRTRM
= AEES &EEE Bus 4 RYGYN RS
22 HEREAAAYY o LERC) BXAHY KE
o, #wAE KB BEHY o HE =8 AAA
el e} HFEAFS FEHA BT HOLET Bl
ZA Hodel. sl 19734 Llth RS (Meretrix
lusoria)o} AR BEFEH A4 TR Ao FHFol
XA¥E BaccigerB§ B cercariazl 29 4H
Bl Koz BHsle o] BB £EHRE W
sl o HE BN SE #BRstaa ste Fhol
Chun and Lee(1976), Chun and Kim(1980), Kim
(1982)¢] Rete] FAES S+

A B7A BERAKNA Bacciger Bol BT B@E
9] F#e+ Huet(1891)7F =gt~ ¥y Donax ana-
tinum 2 EREMA A B2 Cercaria pectinate 2 T
B3 b2k, Pelseneer(1891, 1806)% Donax trunculus,
Tapes decusatus, Pholos candida o)A Q1] FW#H

cercaria & At HHEEZ BRIJoG &
e welA % kgt Fujita(1906)= HHME
v} %8 —fHe] Venerupis semidecussata o) HFEE
o4 Bife] @& RE7F gl cercaria & FRSHA
Lo 2 ®hslg o), o] B cercaria & Huet
(1891)7t #48qk Cercaria pectinata 9} fF—Ho)2}aL
s} o} (Fujita, 1907).

Kobayashi(1922) = H A #Z cercaria ff o] 4] Fujita
(1906)8} Cercaria pectinata T FF cercaria Fo =2
¥l @Rl

Faust(1920):= BE, FH ¥ BAX BEE BaN
9] oAl Fujita(1906)2] Cercaria pectinate Z
Bskgl et

Palombi(1934*)&= Napoli & ulx| &, Taepes decus-
satus ¢} H:BEMol| A Cercaria pectinate T EEHsSID,
ARBS BodlEEs FRER HEEY Erick-
tonius difformis o] 3L, 4 Zv (Atherina bleckeri)-S-
#1mE=2 3} Bacciger bacciger goleta st}
=T AR K 48 RAAE @&t
(Palombi, 1934%).

Yamaguti(1938)& H K] FRME vl ] o) (Haren-
gula zunasi)®) Mo) A Bacciger harengulae o] [iEh
< izt HEo= @mEsigev, o1 EEEE
g3lA X shgith

Sagara(1956)& vb=| 2o] LRSI A FEH/] B
oz R AFET BRI £HR REAE B
e 5

Sakaguchi(1976)& BE RRE A#4

cercaria
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Bacciger harengulaed] H=3EHi6| Bgt B4

Ehel WY HE, EES Ml cercariad] H
WG £ WAL Erichthonivs 2tx HEESV, B
DERS kX Gornz S5 il gHUs
olof & zZloletx FaHgstA =t

g, $2 Vel HFEZAEAAY Bacciger 5 R
B0 PEEE BEE BRG] AR HEY ER
o Ao &M 2 hBRA Chun and Lee
(1976)7} BF 2 Cercaria pectinate & HRE 9 H&
R, FEHY REMER Hle BEsigd =, Baeet
al. (1977)0] £y ABHBGS EMB] A% £
o)A Cercaria pectinata &) FHERS MESIA .
Chun and Kim(1980)-2 Kifo] K&t BsFE=lel %M
A = EEE SIHOY WELY kR =4
WY BHRE Ko A 5 Corcaria harengulae 8] %
&3 ZEe BBE BRETT AR BEE A%
a4 RYE A%kAT Kilstd e, AS7HA BE
5] ¢korwl mlxs (Solen strictus)E MEE BE
2 giEstgod, &ERe BWEA g3

=g, AP BEEK-e = Chun and Kim(1982)
L Kol FdstE cercaria § B A $-(Pengeus
japonicus)®] TR BEHAA HEol WRAE R
g et

Kim(1982)& SIA MRS WESE =2A (La-
ernula limicola)$] EREH A S ES) cercaria &
Hsla #E8e) BRRE LSt v} Cercaria harengu-
lac etz SHEST ARAY A 2¢ B Bme
ot

Shimura et al. (1982)& HA&S EEHME uvix=d
oA Cercaria pectinata & HH sl FHZY FRBS)
FERE BEI oV, EFERA HAde #5532
s

R PRs 2 v BEZAR gEsle B
el BB £ERE 2 THHMSR 19804 78
A 10834 10737h=] 3fsEe] AA KB LR
BRRBREE BES vh AEAA g3 w de
Aael £FERT gsgenz ofd H|&staAl
Eiga

ok 3 Gk

19804 74 19834 107371+ BERENES ¥
B(Fig. DellA EM=E stzA9 £ F4£d
Bacciger B RBES £R8S £FERET AW A
e o A2 HHOE A4 #Eslgch.

126° 20"

Fig. 1. A map showing the sampling staiton in the
study area

1. sbxAe E%esl Cercaria 3 Sporo-
cyst o] BEI LR

1-1. Sporocyst o] FFol| =} & HRBR/{L

Hhide] B 2N FMARGE Yl &
RS YIBHsHY ¥KOl 23 Eelad pmgEmo=
-2l A Alell sporocyst & HEMAIZ HIRE <Sgle] =4
4% F3, S AE J & # EYE R &
BEBRZEL stdor, A¥E oS s #Rss
3t 30% dEdFTE wf4]5) & aceto-carmin
4 haematoxylin & 2 Hifasle] JEo & HARE
{LE 100~400f% = st o,

1-2. pR#EE Cercaria & B8R

kol B¥s stz &£ME BAE s,
wAIF 27 EelaE Mo R 500ml o oA
| EFERLE Hlo] cercaria & HMAIA . EEAH
A4 EES Wkste A £X|=Z Fskd &
sol=ol &7 $3 shubEebaE B & shubEet
£ 279 BBERE B2 KF& BRI & &
B NHAEE BEddor RRMBEE #HEsg
o}
i £%9 2718 WEetsl Yo Ito(1962)¢)
FiEst el 10%%¥: T2dA e mMAA Hed
BA 10fE8e] £%AE Azt

1-3. #HR Cercaria &) KiR 3 755 &1
AE®E st st #5508 HkY EfEs BE
7t R ARERESHE : —5~+60°Cx2°C,
Ayl 95XT0X60 cm)e] K- A (b16.5¢em, =
o] 3.5em)E ¥a, WEA BBBAA BKHA &
HE 1.025¢] BBk 400m! % Qo] £4%& 5, 10,
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15, 20, 25°CH] kg0 2 MEAZ B BHT cerca-
ria & 100=}2]4 Yol fFRFIOAIE 80f% MMM
Tell A cercaria o] YIKRRR, BIFMERE, BES
7tx) ¢ RfE FAEsigch SE ¥ HislL #
#HEEME Tk RES #AE slx ggon, ARE
E@d 100W §35¢ A4 HEg slqd.

1-4. u}2 8] Cercaria F4=HK

19804 7A4-¥ 1983% 7H71=) 488 1AM P&
oA BE 4.0~9.2cm &) vtz 10047 BIE-& #2
el £HES T % BAOT el Sl Est
28 FEpmo 2 Ao Hfxl HAEHS ¥ feA
A(AA Sem, zo] 2em)el ubeld 808 WHIEM
Foz sty FERTES EES. FRd X
B T 1§ 60m, KB 1~1.5m 3 & KA
BREEEHZ REKES Wl KEH F4E£F,
B cercaria o R 9 BEYN HERL #H
#sld e

BofEe IRERE 1,000m Bo] Zwlzs Rk
#oz ®Aq AL WHWEHR(TSK, ES-2)2 Hlz
st BSBES F4E&E BRT RJEsdd.

2. BB E #FE 2 Metacercariad]
BES MR

2-1. Cercaria &) AR B

20 20°Ce} 25°Cell A #EBhHyo] 7SS cercaria &
W 1,0259] Hk 200ml & ¥ B Fel ALY
A 15cm, o) 3.5cm)e] &4 100vh2]4 ¥m, PE
Bl 4] $R43l] metacercaria 7} H&H A L PR
¥l Gemmarus sp. 9} £F 1.0~2.0cm &) 3 T ¢)
(Neomy:is japonica), R -3-(Acetes japomicus), & Ay
2-(Palaemon (Exopaleemon) carinicauda)$) 3144 =)
(Segitte bipunctata)Z £4 20vie| 4 Yol RIVEER
€ ehgivh. A—% HFHEoE SE 4HE EHstd L,
24REM, 48REMD0] G F 50~80f%F MMM R
B#ste] BRRETGE BESSIH. oJ% F BR1
DA ¢E 250 ml go] x| FelLFo] 1uteldy o
Mg Pribata, ZEE EASN Fgow  Brine
shrimp <& /AEH Fqiv}. BHE 26, 48H:M, 5,
9, 155 ¢ ER sem 8 £8 F|RAd A 50
~80f% FHBMSIoE BHEREE BERII ob2y
AE S sjign]Fste4] WO E metacercaria
= SEEsle) 100~400£%9) dn|A o2 WMHE WE
kgl et

B # F

2-2, Metacercaria &] &K FETAL
2-18] Kgke] #ste] B DA XKiBEH
HaEs HEWNE 805 BUEMEAA FEs
s R N

2-3. ER#al Metacercaria 9] JERE
Aol AAA  15~20H0] BER BRHFR
metacercaria & A|->2YE SHEsle] 100~400f% &
MBog £ REstdn, A6 e MEE
Bis] WMEs/ st Zenker o] @AV
haematoxylin, alum-carmin &2 FEEAL =&

Bzstgis.

2-4. 2N BEGAAY Bkt FHEHRE

RZAY BR EEBAAY HAMEEE R
7] $shed 1083 493W TAAR 4Ed AH
GG54 zooplankton net(Of45cm, £E 120cm)ZE
W] M kolA Raslda, = THEA EEA #
A&EEs e ol ki Rigstn A REA (Mitamura
No.20 9 30)% sl EHY REGHE 1mXA
2 1mX2e] 5em)E wlel WEAA FHL @K
2 2B Bl MEBEE ERete 4= 50~80
f& EEME e 2 metacercaria BYRWE S FEs)h
il

3. B#e B;mES MR

3-1. Metacercaria 8] ATEH Y fRae FRB
19834 55 200 %% 6 200 tole REAM(OE
1.5m, &8 3m)o 3 4uY 2] o) (Konosirus puncta-
tus)e] FRE ARG Yol BES HRATHA
HHE &4 Bde] F&5A FReE Sz,
BADZAN £F 3~5om7tx] HEAD & me-
tacercaria 7} F4® WA & S0fFs H¥ A el
A metacercaria & A4 S P AR zeirt
He AL BEREE % —EY HEY ERE T2
ol 2 #ipsld HEs o B4 BHE FHstT B
HFRBE B
SEER BB 0.7% EBEBKY Yi 4B
100~400458) Av|A o E kEstgd o, 10%2=2T
¢ mste [EZEAA haematoxylin 2 aceto-car-
min &2 $EEAS vtEe] MNE #E G

3-2. ShRA BEBE &FY BUE e R

%
1983 6 43¢ 1087121 A= Fel A 1H=7 158
o WEAS RE LAY HREZ ER 0.7% £
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Bacciger harengulaed] &y556) BT T

HEBANAY &4 §, +3F BHZ 96Estd 5
HA17) RS 80fF MAIEMSIoZ 081, WA
FERLEE #AE .

8-3. WREE Ao, Wedels sl BEME
3-2¢ H—% FHEKoez K& HMsty, EARE
foel EEH FERS st

A *

1. stxAe] EEges] Sporocyst 4 Cer-
caria 8] BEI &8

1-1. Sporocyst & FHo| =& HAREE(L
wkE | 98] sporocyst FFEHAre AREM S dIBR
oA o] THBAA A FEsY =, 34
WERAS B 2 #6E Ju JdeH, T4

He &RHES HEB = sporocyst 71 ®.glt}.
sporocyst &] #EHF| =& EEWLE Fig.2, Plate]
o viehdlwpol o,

A REE 1.2~1.8X0.15~0.18 mm o] 7] iR
Moz pelel fmifivke] BER BEel ZH¥sld o
t}(Fig.2-a, Plate [-1).

. Growing stages of sporocyst infected in the
gonad of Solen strictus

a : Immature sporocyst in club shape.

b : Cylindrical sporocyst with a number of
germ balls in the body.

¢, d : Sporocyst elongated at both ends, showing

the enlargement of part of germ balls.

e : Sporocyst further elongated and the widened,
showing immature cerariae in the body.

f ; Ripe sporocyst with mature cercariae.

6] 2.0~3.0X0.2~0.21mm 2 AN =z ¥
RBe EHEPLE sla, BT M 2Edx& %
#@o R Bl A Wl R B WS BRE
o e} (Fig. 2-b).

B2} ofrnio] A= wl A (Fig.2-c, d, Plate [-2)
@el st PR IEMEAEF 9% ARz, cer-

caria = @7t BREE Aol BEH Y AFig. 2-e,
Plate [ -3).

o] 4.0~4.3X0.20~0.21 mm 7} H=A A PRl
g cercaria 7} RS, ALS-EES A K
o] cercaria & -§& )7} c}(Fig.2-f, Plate I -4),

sporocyst 8] [-#iel & EEFfe) glot wAlsISt H
fiEe fom, EMA 7HETE AT cercaria
7 2 e KEd 1 KEEdE R HER
SR cercaria 7} 60617 Eol YR+

4k, sporocyst 8] Zrlel kst  PEEEAEET
(Germ cell)7} cercaria 2 #HFHE HiRS Fig. 3,
Plate [,5~13¢] vebd uhe} ket

W RS e 16X15em 8] EHBeldth
(Fig.3-a, Plate [-5). #}& 50X65um 2.2 #A I
(Fig.3-b, Plate ]-6), 70X65um 2 2 ™A g4l
Joz AeMu, oldl AR ARG 2 BEF4
EEs} WUebeh(Fig. 3¢, Plate I-7). &Z7]7F 98X
sum o2 HwA BEERe FHsx(Fig.3-d
Plate [-8), 112X05ume] sjd A mz|7k 55X50
pm 8] Z7|2 AP FRkel BEARe] BRI YL,
W Ao £AZ Relalch(Fig.3-e, Flate [-9). A
A BEEEA BFE 170X100 um, BEE 180X40
pm 2 slo] BEad melsl o Az HAKEY
WREE S Wl Adel 4{b=l gl e}(Fig.3-f, Plate [-10).
B35 220X145 pm, B 310X40 um & 2 FHE o] 4
B#e Ael7t & Aol A= ofsf EBEfel 20X2.5um
2= HE (Setae)7t BEHA7 AA(Fig 3-8
Plate -11, 12). §##e] =s]7t 270X147wm, B
# 550X52 um, FIFEL] 7ol 120X25um o2 o]
A R#s 3, sporocyst At MHOE Wate ce-
rcaria 7} ¥gAkre] EHEe] E@S BakEZE 3
A & ¢} (Fig. 3-h, Plate [-13).

1-2. FEEhgl Cercaria o] JERB

gt cercaria(Fig. 4-a, b)¥& 2717t @E 270X
147 pm, B 550X52 um o) th. #AEES] ¢Ed] 52X
42 pm &) ORsRO) 3, MR el 32X35um
¢ pREE A WET B v A& B
B BB AN EEE SBE K TH
WA FEoE Fovh. BEEMLE 52X50wmoE
Ot A9 28 a2 @l Gkl ff
g, MAGE VEELE 5o god, piffde
R#Ep 2 =+ 26 BRBSE 1540494
ieh. B f8ycet 25} 71 550X52 um & =
Jl2A, LA Aol 160 um o] FEHe] 278 Eo
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Fig.3. Growing stages of cercariae within sporocyst
a

b

B

.

=

Germ ball. 15X um.

: Spherical germ cell. 5050 pme.
: Oval germ cell. 70X65 um.
: A stage distinguishing the tail from the body,

showing the origin of oral sucker and excretory
bladder. 98X75 umt.

: A stage showing the oringin of ventral sucker

and the elongation of tail. Body length 112X95
pm and tail length 55X50 pm.

: A stage showing the tail longer than the main

body, distinguishing pharynx from excretory
bladder. Body length 1703X100 um and tail length
180X40 um.

+ A stage showing immature cercaria with unde-

veloped setae. Body length 220X145pm, and

tail length 310X40 pm.

: A stage showing mature cercaria with setae 120

X 25 um in size. Body length 270X 147 um and
tail length 550X52 um.

Fig. 4.Cercaria of Bacciger harengulae

a : General view.
b : Enlarged anterior part of cercaria.
¢ : Flame cell pattern.

Slet. o] TR Aol —mstd gout, BEE
o2 A4S G4 ForAch. AT 6@ 7
2oz ol fo|d glu(Fig.4-d), AelA 2w A
Zo] Rolvt {EHE Bnl HA4L o] EIUse]
ol A Aol A ke A vk g i@t e
AL .

d : Enlarged setae under moderate pressure.
Line bars: 100 um

KARMBEARL 20(3+3)+(3+3)] =240] c}(Fig.
4-c).
BB cercaria 8] KAz HlEMe Table 14]
ehd wule} 2t
1-3. M= Cercaria & KA FhHst £
2355)

— 454 —



Bacciger harengulaed] &£7EWw] BT Bz

Table 1. Measurements of each part of Bac-
ciger harengulae

Part Size (um)
L 270
B°d”{ W 147
Oral sucker{ I\;V 23
Pharynx{lv‘v gg
Acetablum{ IVJV gg
Excretory vesicles V shape
Flame cell formula 20(3+3)+(3+3))=24
(L 550
Tailly, 52
( L 120
Setae \pair 27
tuft 6

XL : length W: width

Waode] WHE cercaria o KEH LEEEI
TERT WEhe] Rl MAES Fig.56¢ vehd 6
sk et

5°Cel e A8 EES St BE #T
Btel 15K PIe BsESIgloml, 10°CalME 3B
BiER eyt BEEY R, M BRde ARt
ViEhy] AlAste] 25REfe] EEEA £ A4
Holvh 15°Ce] A4, 7R AT < AL BE
A4 HkstAY, & WY e E@e st
AV TRl Digse meElsl RS smed HTE
T 42pRMke) £8 H A=Y 20°CY A= 35

 E—
-

n
Q

Water temperature (°C)

S 10 15 20 25 30 33 40 45 50 535 80 €5 70 73
Hours

Fig. 5. Activities of cercaria of Bacciger harengulae
with water temperature
[ : Abrisk movement
A : Sinking to the bottom, shedding the tail

BH7A = BB EEe st bl o] &

BEAA EEe] TS, Hasl2 Ased gy
#FLEES T 2 WA = RE B

A71H, TIRE] Aol ¥ Bssl gt 25
°Ce Afe Aol BT 29RMAw S &
B WHEDS AT, 29RH Dt A¥S E
Eel T, melst 23eEH, melst g 8

W EEAA MREES shost 3485l 7 3=
w4 &8 B o).
1-4. stz 9 Cercaria H4H
19804 7H3Le] 19834 7H71A A 1HY RE

& R A otz 5 R4 84 By kB
3} W5 9 cercaria o] FEE, WARME FET
#HRE Table 26 ehd wheth zet,

a) Kifid FER

Table 264 Vel 3EE FHy HFERL 9.67%
At FaEE g B Bilie KE 28.8°Cql
19804 7 Aol 28.0% oz, 7B ¥¢& Wi &
B 19.5°C Q] 19824F 10H¢] 2.4% Q).

SEEMY KBEFMl & FEXRY fiFE 3.5
~10°Cu4] 7.30~11.76%, , 11~15°C o= 7.14~
13.73%, 16~20°C A 2.40~9.95%, 21~25°C j
3.33~8.23%, 20~29.5°C¢] MEAAL 8.20~
28.0% & W&4ES Jepi oz kille] wsiol
BA] gol FhFssta gov, &8 Fhe FHal

o F&ERe & Kl KB 27.5°C Mk LAF
28.0%, 198148 8H
19834

£ 7, 8ARA 19804 77|
23.4%, 19824 7H 16.66%,
8 ¥ HFERE e
30

L s T Tl ey
» .., ..
= e N
s . N
25 - e L e
-"‘
s
¥ -

£

% 20
&---A : 1980
o—0

g ,i 18l

7H 12.57%

*-8 : 1982
&-f 0 1983

_\
[
[

L L L .
May Jun, Jul, Aug. Sep. oa.
Month

Fi.g 6. Variation of maturity rate of the cercaria
of Bacciger harengulae in Solen strictus
with water temerature
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Table 2. Monthly infection rates of cercaria of Bacciger harengulae in Solen strictus

from July 1980 to July 1983

Water Salinity Number of specimens Infectetion
Date temp. %) - rate (%)
&9 70 Examined Infected 4
Jul, 31, ’80 28.8 - 100 28 28.0
Aug. 22 27.5 — 740 79 10.6
Sep. 18 23.8 —_ 256 26 10.1
Oct. 29 20.0 -_ 262 24 9.1
Nov. 20 14.5 - 322 35 10.8
Dec. 18 7.2 - 219 16 7.3
Jan. 13, ’81 4.8 —_ 85 10 11.7
Feb. 27 2.4 — 176 20 11.3
Mar. 22 11.5 —_ 209 8 7.3
Apr. 19 15.5 — 211 21 9.9
May 10 23.5 — 170 14 8.2
Jun. 10 26.8 - 193 16 8.2
Jul. 17 28.5 — 42 8 19.0
Aug. 18 29.0 -— 141 33 23.4
Sep. 19 26.8 — 141 13 9.2
Oct. 14 19.2 — 104 10 9.6
Nov. 27 10.5 — 205 20 9.7
Dec. 15 8.5 — 122 13 10.6
Jan. 14, 82 6.1 27.3 143 13 9.0
Feb. 14 8.5 27.2 212 16 7.5
Mar. 20 10.3 28.4 182 25 13.7
Apr. 16 14.4 26.1 211 20 9.4
May 14 19.5 24.6 177 14 7.9
Jun. 25 22.3 26.4 122 12 9.8
Jul. 21 27.6 24.3 102 17 16.6
Aug. 22 28.5 24.3 101 11 10.8
Sep. 17 25.4 27.3 116 4 3.4
Oct. 20 19.5 27.1 250 6 2.4
Nov. 30 16.5 27.4 123 5 4.0
Dec. 20 3.5 28.3 84 7.1
Jan. 29, ’83 3.6 28.1 212 ©21 9.9
Feb. 26 9.4 27.3 155 13 8.3
Mar. 29 12.8 27.5 197 16 8.1
Apr. 24 14.3 27.2 189 12 6.3
May 14 22.0 26.9 150 5 3.3
Jun. 25 25.8 27.3 228 19 8.3
Jul, 29 29.5 24.6 167 21 6.3
Total 6.719 650 9.6
b) ZKifiz} Cercaria o FFARFH AKiE 19.5~23.5°C ol 5o M HdHie

cercaria 7} S & RBiliE S AR 19.5°C ]
+ kB3l 5~10A7A o)™, Kifie] 19.5°C LITF
Z FEs=l £33 cercaria = KEE sporocyst
uto] =l

19804 78 LIf% 19834 7H7b=] T cercaria
7} = BY) FEAR AN FEFS K
#Ele] BfRE Fig.66] vehdl upe} e,

A B cercaria B4 Hrsb 14.2~21.42% 0] Q 3,
A 22.3~26.8°C 9l 6Ho): 73.68~83.3%, 27.5
~29.5°Cql 7. 8Holl & cercaria FRIRE 7} 100% #
HE ook, A 23.8~26.8°C4l 9H6 & 92.8~100
% mElga, 1080 % 19.2~20°C & Aol T
sl A REASE cercaria &) R E 33.5~54% =
ETHS .
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Fig. 7. Infection rate of Bacciger harengulae in
Solen strictus with variattions of salinity and
water temperature in the study area from
January 1982 to July 1983

FEHESY HITBEE 3A  24.3%(8247, 87D,
RS 28.4% (824 3HDE Mbsta led, By
B 3 F4RK Be T @ bl
A BMABES ebd 7, 8H(24.3%)L LA
e 7bd =2 FERS Yz gl

d) stz REHN HER

FWEZE stz £ 6, 719 REF] cercaria 8] &
L£FL Table 3o Wepd upe}l 2o},

BE 4.0em T AL FEAS BT + ¢
o, BE 4.1~5.0cm = 6.25%, 5.1~6.0cm =
8.50%, 6.1~7.0cm= 9.60%, 7.1~8.0em=

13.27% ] HERS drlile] BEol T 45 &4

o] Egkeh.

2. FEopiiigE 9 Metacercaria ¢
BE MR
2-1. Cercaria o] AT %
Bt AN $-oF Aol cercariayt LSt
AAekokzm, = B LEdRE fakstnE Ay FE

SERRD Y

Sagitta o] & cercaria 7} B#rs]x] %o, dF
Aol BIET cercaria = & Zeldor, Has
cercaria = & ¥ & £ F A

Gammarus o] Bsl=
cercaria 7} #iEste] BWRE =+ @5 WA WH
HAAG T ERsE o, s 54, FHEEA &
8= cercaria & M NrMADsIE LA, A5
Al cercaria & oty go g4 MR Wx 4ot
& cercaria 7} wjd= ¢ 01}, wjAd = cercaria : 2
~35 Pyl BIE= 9ot

2y DA = BRRRF cercaria 7k FERRAKS} 2%
o] e Eols} ARl MEEd o, T BSOS
2 otrlul o] fRZYe] BHiAES cercaria F yto 2 ol
Aok AEHA olsk 2E kel K@ kot 2~3
BeMEPso] 198 BEZL LSS OBEES Bl Sol
7t meEle EEREE, meEls) BERS cercaria 9] 8
W otelHHRE BT o] ASLETE sl HEHi
el FEstAY AlS BRIt o9 AL FL, 28
fiiel Ee17t cyst & Bste Aol BE=HIR. A
g KE8grol A% lutelel 1fE7F #FESA).

Al 20°C 9 25°C o] Aol Bes]al #5E,
2 #F&ERE Table 4o ebfl ubel 2o},

Kl 20°C 1=} RBHA7l R 10~35%(Esy 17
%9 HERE Jdebd KiEe] 25°Cal& 40~85%
(F% 61%)9 & FEFEE Jvehdoh 2499
B AL B metacercaria o] #H4 e Fig.8¢] il
vheh o] Kt 20°C 2} 25°Cu] &4 FH—Biffiel
64.7%, 55.7% ¢ FEEL Jebizm, 2 8ol
M EA 23.5%, 26.2% 4o}, oS 5.8%,
10.4% g2, #=, AEMAE 5.8% 2 1.63%
7t F&E=E

Corophium crassicorne o] =

2-2, HAREIR A ¢4 Metacercaria 4R

3} AL
stEzA 7L RS WEEA FiF= @2 1.5~
3.5cm 9] WA 9B HEHsle] metacercaria FRYyK}

Table 5. Corelation between the infection rate of cercaria of Bacciger harengulae and
the shell length of the razoa clam, Selen strictus

Shell length(em)

Item Total
4.1~5.0 5.1~6.0 6.1~7.0 7.1~8.0 8.1~9.0 9.1~

Total No.of clams examined 735 2,129 2,447 1,228 176 4 6,179

No. of clams infected 46 181 235 163 25 0 650

Infection rate (%) 6.25 8.50 9.60 13.27 14.20 0 9.67
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Table 4. Infection rates and the infected parts with metacercaria of Bacciger harengulae
in the experimentally infected shrimp, Palaemon (Exoralaemen) carinicauda

H # =

Water Body No. of Infected Abdominal segment infected
t%mp. length shri mp shrimp
Y] (cm) No. 9% C 1st 2nd 3rd 4th 5th Total
1.0-2.1 20 3 15.0 1 2 0 0 0 0 3
1.0-2.1 20 7 35.0 1 4 1 0 0 1 7
20 1.0-2.1 20 2 10.0 1 1 0 0 0 0 2
1.0-2.1 20 3 15.0 1 2 0 0 0 0 3
1.0-2.1 20 2 10.0 0 2 0 0 0 0 2
Total 100 17 17.0 4 11 1 0 0 1 17
1.0-2.1 20 12 60.0 4 6 1 1 0 0 12
1.0-2.1 20 8 40.0 2 5 1 0 0 0 8
20 1.0-2.1 20 13 65.0 3 8 2 0 0 0 13
1.0-2.1 20 17 85.0 5 9 3 0 4] 0 17
1.0-2.1 20 11 55.0 2 6 3 0 0 0 11
Total 100 61 61.0 16 34 10 1 0 0 61
C: cephalothorax
70} 6 RAERE DA o BHRe] Fhg £ Rlic
68 15H, 658 2904 £4 9.6%, 11.11%9 F&
: 20°C R N
sol Al g vhgod, 3R Killel EASE 7, 8
® sop
[
Baol
A
- 1
Cophatotheres 101 AN, 2nd, Add. 3rd. Al 410, A4, Bth. AM.

Fig. 8. Infection rates of metacercaria of Bacciger

harengulae in the experimentally

shrimps by body part
Abd : abdominal segment

HAWM T WEY ¥he Table 5o vepd sk 2

.

infected

1

Cephalotharax torAdd 2. Abd. 3rd AdD. 4hAbd SihAbd,

Fig. 9. Natural infection rates of metacercaria of
Bacciger harengulae by infected part of wild
shrimp(N=42) :

Abd : abdominal segment

Table 5. Natural infection rates of metacercaria of Bacciger harengulae and infected
parts in wild Palaemon (Exopalaemon) carinicauda collected in 1983

Water Number of Infected shrimp Abdominal segments infected Body
Date temp. shrimps length

O examined No. 4 C 1st 2nd 3rd 4th 5th (em)
Jun. 15 24.0 144 16 11.11 3 1 5 1 3 3 1.5-2.0
Jun. 27 26.5 131 12 9.16 1 5 1 3 1 1 1.5-2.0
Jun, 29 26.5 81 9 11.11 0 4 1 0 2 2 1.5—2.0
Jul. 29 28.0 128 2 1.56 0 0 2 0 0 0 2.0-3.0
Aug.25 29.0 45 1 2.22 1 0 0 0 0 0 2.0—3.0
Aug. 28 26.5 80 2 2.50 0 0 2 [ 0 0 3.0-3.5
Total 609 42 6.89 5 10 11 4 6 6

C: cephalothorax
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Bacciger harengulaed] HFEshe] BRF Hige

BHeEe] 1.56~2.5% o Figstyl o},

%, metacercaria 7} e YA 42864 &
&o] s & WMie ST 26.19%(11 )
R, ohgo] A& BB 23.8%, HW, EBEG
14.2%, B 11.9%, HZ=I 9.5%9) IHel gtk
Fig.9).

2-3. Metacercaria ] BE HEE
Cercariat: Wl $-] FRAS} o] ofstslel &

a b

A7k A4 i ALY BEel BEeid,
el EERE 3 @fute] ofdlwHR M o] E
% gel(Fig.10-a, b, c, Plate J-1, 2).

BR% T8 o] Aol HEiH i BAe
F@al cercaria & H#WEES DA cyst B
FEEst7) A =bslg b (Fig. 10-d, Plate [ -3).

24FFfge] MiH=lw metacercaria &= 250X180 um
BBEES] S0t Opm 2 AT, QEARS] i

Fig. 10. Growing stages of encysed metacercaria of Bacciger harengilae in the second intermediate

host, Palaemon (Exopalaemon) carinicauda

¢ Cercaria of Bacciger herengulae experimentally infected to cephalothorax of shrimp.

: Cercaria penetrated into the shimp.

a
c
d : A stage showing encysting in cephalothorax. 7-8 hours after infection.
e

: Astage showing expansion and contraction of the worm and ist oral sucker within the cyst of
metacercaria, 250X 180 zm in size. 24 hours after infection.
: Metacercaria with 270X95 um in size. 48 hours after infection.

: Metacercaria, 340280 um in size. 9 days after infection.

f
g : Metacercaria enclosed with the connective tissue of the host. 5 days after infection.
h
i

: Mature metacercaria, 420%310 um in size. 15 days after infection.
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EEisl &4 cyst 3] RS SHE HHEEBSE A
o] 24 }(Fig.10~e, Plate J-4).

2650l &= metacercaria = 270X195 um 8]
7 B9 Y HESBoS =g c}(Fig.10-f, Plate
I-5).

5He] g7 metacercaria = 320X230 um = H
A4 A A dRd FAL BaRe Bl
o] 2 e} (Fig. 10-g, Plate [[-6).

9Ho] # il metacercaria = 340X280 um 8] =2
712 ARor, olue] ORARL 60X65um, BIEAE
& 65X38 um o] g1, cyst B Tl 10~15 umo]
9 =} (Fig. 10-h),

158 ¢] =] metacercaria = 420X310 um 2 o %
A=z, DOBEAB(60X65um) 2} BEAE(00X8
wm)e] R4 Ao, BWARAA A5 EHste
A€ ¥ 4 315 5H(Fig. 10-i, Plate [-7).

20H0] &£iF® A= 15H] K@ A} =277
k3, WBERY BLE FohE + gded, I
A9 AW BEFE metacercaria & WIRLET
Re@E= gl e (Plate [-8, 9).

2-4, shEA BEES Bt FEEY
LA LA 32 B FodiEEE 27 4
Bt} =rEA BEBA A 19834 483 THAA 4
Hel A RET #@R 0.572m DL Bt B
42 Table 6o viehd whe} et

Table 6. Species of zooplankton larger than
0.5 mm in size in the study area by
sampling method

Net Sieve

Diastylis rathkeisari
Paranthura japonica
Corophium crassicorne
Trigriopus japonicus Caprella danilevskii
Neomysis japonica Pal, (Exopal )]
Acetes japonicus carinicauda
Palaemon (Exopalaemon)

carinicauda
Megalopa spp.
Sagitta bipunctata

Obelia sp.
Calanus finmarchiticus
Acartia clausi

Bk SHaE J == B4R Bl FiEED
L 122 484+ finmarchiticus,
Acartia clausi 9 Trigriopus japonicus 5 Copepoda
7t ERE olRR Q3o 5~TRd e AEA el
(Neomysis jeponica) 3 Q- (Palaemon)Exopala-

Calanus

B f# *
emon) carinicauda)7} - EL o) F 3 L1, Sagitta
bipunctata = 655 Wgel HZS A5

EEAA #43 Fe FotFel Esle  Diastylis
rathkeisari 9 Paranthura japonica, Gammarus &}
Amphipoda®] uleiel =]
(Caprella danilevskii), 2] S8 Y44}, o]
S Rl BfRRle]l A el BER AL Gam-
marus &} —&FQl Corophium crassicorne ¢ ok,

o] & MBS 4T 100~150 B4 80159 M|
HEMEo 2 BiEstg 2 metacercaria & #HHT
4 gl en, gk WA ol Ak WREAN A ATE
Hu}7 A3 F—3 metacercaria 7} =g

Corophium crassiocorne,

3. B BES B

3-1, Metacercaria ¢] #7585+ AR 5K
B ERE

aa] 9o cercaria & [EHAIA 20He] BET
metacercaria & o] (Komosirus punctatus)e] 4l
% 24p5H, 3H, 5H, 10H, 20H, 30Ho] EHEIL
o ks $Ad REAYN KEs BEE A
Fig.11¢] Jepbd ulo} 2ot

24R5M BT AL S SRl BmS A
uh, B4 RESA %z, RWEEERS Aux g
o, BEWE =} 410X320pm g }(Fig.11-a,
Plate f-1).

3Ho) |iAR - 410X350 pm &2 {Bol <}
HolAw, OEage] ERE 75um, WY HEEX
5umelgx, RiEAA FEHE B1AY e
80 um ol gl vt. BIREES BE thid gz o2 EE
L sumolglon, £ NEH FEHS A
o v} (Fig. 11-b, Plate F-2).

5Ho] RiAR M 430X350um 2 A=z,
e R 45~50 um BIES] Aol Wwm Fot. B
WAR-S ER 70~90 pm 02 AR =77t A9
7k gkek(Fig.11-c, Plate [ -3).

10H] i % MBS s 455X360um =
A 5ol iR A BaxE A, TEA 104A
o] k¥ @ANE sbAch(Fig. 11-d, Plate f-4).

20H¢] A MAEEE A7} 440~520X310~360
um 2 BIRS] W= 60 LEAAR Qv KEk
o2 Ber=lg) 2 (Fig.11-c, Plate [[-5), &5 E
RBE 20~24X11~20 pm ) t}(Fig. 11~f, Plate J[-6).

853 KRR Agel VERelm, 6~7EY
AEo 2R Bmtas] HEET Bl RI2=E &
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Bacciger harengulaed) £iEHo} BT HHE

Fig. 11. Growing stages of Bacciger harengulae in the intestine of the final host, Konosirus punctatus

[ e P eI o ol ]

s Adult, 440-520X310—310 um in size,
infection.

: Digestion of the cyst membrane, 410X320 um in size. 24 hours after infection.
: A stage showing grow vitellaria, 410X350 um in size. 3 days after infection.

: Gravid adult, 430X350 u# in size. 5 days after infection.

¢ Sub-adult showing about 10 immature eggs in the uterus.

showing more than 60 mature eggs.

20 days after

£ : Eggs of Bacciger harengulae, 20-24X11 um in size.Line bars : 100 um

Hslol gom B #mel 2fEel Wiset B dik
o) S BiEso) Slek
30Ho] AV 20H0] A} 2z WA =77t

gk, B B 130 SV BRE gl

wle}4] metacercaria 7} Aole] H&E= 20~30Huk
o R#hel Hle AL &+ A

BB Fol, AEE, FATFAE LAl &
Hua]7] metacercaria F WP oy J|ESHA Eiln
B 9 BBeolA 32~38E:fignle] metacercaria 7} R3]
HE 2E & 7 AdH

3-2. whR0N BEGhE AUSS MLE ER
wE

O sbEA RS MRS A 19834 7H4] 1584
BES R B /EF BE #Este Bacci-
ger B Wis RABABRETE #BESQLV A,
siegolel Auk RS HME + g

AET AE BRE e 2.

@ &-x] (llisha elongata): 508

® T (Trisse koreana): 2008

® A=) (Sawara niponica): 80E

@ o) (Mugil cephalus): 120F

— 461 —



=
=]

& 5%

H o# £

Table 7. Number of invesigated wild hosts and the rates of the host, infected with
Bacciger harengulae from June to October, 1983

No. of host specimens Infect.
Date Host BOdY(cl;{‘)gth rate
examined  infected (%)
Jun. 26 Harengula zunasi 3.0—4.5 73 73 100
Jul. 19 ” 4.0—6.0 63 63 100
Aug. 15 ” 4.0—-7.0 120 113 94.2
Sep. 25 ” 5.0-7.5 85 84 98.0
Oct. 23 ” 6.4—8.3 110 96 87.3
Total 451 429 95.1
Jun. 20 Konosirus punciatatus 5.0— 7.0 119 109 91.6
Jul. 19 ” 5.5— 7.3 90 89 98.9
Aug. 15 ” 7.0—13.0 135 128 94.8
Sep. 25 ” 7.9-13.0 120 111 92.5
Oct. 13 ” 7.5— 4.8 81 72 88.9
Total 545 509 93.4
® Tl vl (Agrammus agrammus): 508 s
® EA b5 (Acanthogobius flavimanus): 1008 s0l RN
@ A E(Mylio macrocephalus): 1008 e B A\\
R o] (Konosirus punctatus): 2098 g 15+ ™
© vwie)o) (Harengula zunasi): 13388 E ®
@® o] (Lateolabrax japonicus): 2058 5 o1 "
@ %o} (Coilia ectenes): 20F ; 5
®@ =) (Engraulis japonica): 1008 =
® 23ko] (Astroconger myriaster): 30E
@ okl (Platycephalus indicus): 508 106
® =} FB(Fugu rubripes): 308 2 r
3-3. e, Wide]ld WA M= g r
19834 6 5] 10871% 5AM HWEEAA o ‘ g r A---=B :  Konosius puncions
Q3 Aeish WAold HEF R BAolA Bocciger % ST Ml
harengulae &) RAS RN REE Table 7] 1} :
ebd vl e, 1983,  Jun. dul. Aug. Sep. Oct.

FEL Wlol = ME 3.0~8.3cm, Aol 5.0~
14.8cm 2A &8 374 FEREGe FE 25 87.3
~100% (S£#495.2%)9) HF&RE Vebylel.

FERo) st & Eille Wolst 6~7F(100
%)°19.3, Aol 6(98.9%)01% 27, 714 g
Bl 10524 wi=de], xo] £4 87.3%, 83.9%
o) #FaRE Jebdleh, Aol Tl 9, 1076
45 HEEe] Retd e fiRE Vbl E o
& 1olel iy HEARE AYelst 7.6f, A
£ 18.5f24] Aojrl ¥4 HFEBET Bt B
e 2 FaBo) JA ol HMR e 7THAE

A wedo], Aol &% 11.58(F, 21.5(H H(Fig.12).

Fig. 12. Infection rates of Bacciger harengulae in
Konosirus punctatus and Harengula zunasi
and the mean number of worms in each
host

% =

Bacciger B W #42] cercarial Fo¢o] £REE U
thigHe] Hd:sle] (Palombi, 1934; Fujita, 1906;
Ito, 1956; Chun and Lee, 1976; Bae et al., 1977;
Chun and Kim, 1980; Kim, 1982; Shimura e#
ol., 1982), H&Hir= B (Fujita, 1906) L9
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Table 8. Morphological comparison of Bacciger between the present results and the
previous results

Part of measurement

Tapes philippinarum

Meretriz lusoria

Laternula limicola

Solen strictus

Cun) F S c cC cL K Present data
lepgth 3040 3370 3600 2500 2360 4800 4300
Sporocyst width 236 293 293 213 259 280 210
thickness 18 — - 12 11 10 10
body {L 253 375 340 290 238 250 270
w 145 198 152 145 134 158 147
oral sucker[L 52 52 50 50 48 55 52
W 48 58 45 40 46 45 42
pharynx (- - 28 32 30 - 30 32
W — 31 25 25 —_ 25 25
ventrat (L 52 49 45 a7 47 50 52
sucker ‘W 48 50 45 45 45 50 50
Cercaria
excretory
vesicles - v v v v v v
flame cell 20(3+3) 20(3+3) 2((3+3) 20(3+3) 20(3+3)
formula +(B+3)) +(8+3)] +(3+3) +(3+3)) 3+3)]
tail {L 480 581 580 410 449 480 550
w 50 66 75 47 52 57 52
L 125 96 120 120 120 150 160
setae pair 27 .27 27 27 27 27 27
tuft 6 7 6 6 6 6—8 6

C: Chun and Kim (1980),
S: Shimura et al., (1982),

1 =& B&(Chun and Kim, 1980; Kim, 1982)%-
Aeba st ek, st FER BEE olF #HE
S} o] LJAHe] cercariazt FHaAHI o=, F
RO EFHRE sporocyst 7F Ad sl Fo] 2
L= &E A Yo, WRMBLE 44 FERE
BHE +71 .

o] B&S H—hHEEY stxAY EFEHAA
sporocyst ¢] FIHAREL: 2 R 2ZA A B
Bk BEel AW A 7l HARSE Bl A
PIESo] ERARS ERMERE, BE QL cercaria o} L
cercaria 7} 7}53F gle). o]e} zke] sporocyst P3¢
HRIfEY cercaria & BEE = HEE-LE Fujita(1906),
Chun and Lee(1976), Chun and Kim(1980), Kim
(1982)9] et —BH= k. v} ol Fol Hilidt
sporocyst 9} FXShEF cercaria & o] Wghel] Ml =

A 7h Table 8o 4] vhepaubsh ko] okzk HIEahdl .

utzM el A #HE sporocyst = =7]7F 4,100X
210um 24 K, wpA R RAucE s,
Kim(1982)8) =27 4,800X280 um o] Hhsby 2L

C,L: Chun and Lee (1976),
L: length, W: width, v: v—shape

F: Fujita (1906), K: Kim(1982),

so] et

cercaria o] Qle] A= BEEs} 270X147 um 0.2 u}
A, Kape] AxRcohe Aol W BRES 42X32
uwm 0 24 Chun and Lee(1976)9) Kki#fxclhe <zt
s, wAS, HEAY A e 3 Ao

WEE 2 BREES as19 M, Wadde Elis
25 F-—3tgle.

Pelseneer(1896) % Cercaria pectinata &) EEITH
W 278 K& T~88Y shebo] gletx R,
Shimura £:(1982)-& 7{&, Kim(1982)& 6~38fF< 7}t
gow so] gvha stgov, ol ZAS w2
A 4] 27884 FIEH 649 sthez = gl
¢} Chun and Lee(1976) 2 Chun and Kim(1980)¢}
Kigol A i A5k —BEA A

E KRR 203+3)+3+3))=24 24 K
$4 = u}x]Z(Chun and Kim, 1980), w %7} (Kim,
1982), u}x] ¥ (Shimura %, 1982) 25 F—stg o
22 o]Be 2& cercariavin FmR .

BRI cercariavb HAkeha] Pl KBl
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€ EFREL 5°CAA HEEHe] A8 ez, 10
°Cel = SEEM7HX] Fed EHE sl 24mE[
Lol BgEslglon, kil 20°C Y «olE 35E
7HA EESE EES et 71Ro]l Assd 2%
BrEstgich. = 25°C e A¢, 205RI7HA & ERT
HEES shxInk MR ol £ BT, o]
8} 2L FER cercariay} Kl A9 Yksle EH
3} EFRL 20°C Y wi7h Ab A gle
Sakaguchi(1968)e] 2} 3}l Bucephalus varicus o]

EFRIE 20°C ol A 24BsfAA= = EBhol FFHst
W, Ll o] AsHw Byl BEE T AL
gl FERN A BEActa g

o] Whol RIS FEhHE Az At o)t
22 BRE ot gtxAMA AKeholl MR cerca-
ria = KR 20°C o) = 4085 LlPN, 25°C =l 20
Bl BI7HA] BEhE Advla #Eeldd.

Chun and Kim(1982)& A#8¢] cercaria 7} 1084
BAel st B3t BRohe Jdda sy,

Sakaguchi(1968)& Bucepkalus varicus &) cercaria
7b AKepel WEHE EHEYE 24rRINe) Bfuhe )
Uk, B EEYE BRI B BRbe A
dekn fEsked o

o] W& H—FlEEslr e S2zAd A9
cercaria o] AR A HES Bd, 4=
o] 7tat w=-& Wfiv KR 28.8°Cql 7H(28.0%)0]
A3, 7hE de BiE K 19.5°Cql 109 (2.4
%01 et. A A KBRE w& FdR
< ££ 3.5~10°C v (7.30~11.76%), 11.0~15.0
°C(7.14~13.73%), 16~20°C(2.40~9. 9595), 21.25
°C(3.55~8.23%), 26~29.5°C o =& 8.29~28.0
% 24 K TS FeXd & 98¢ I
Ao, FEfg Foled ki 27.5°C ke 7~
879 BB R Egtch. Chun and Kim
(1980)¢] wpx=t& 1~4 B8] {EABHe] Ko
E3 6~984 ETHclm slgdx, Shimura et al.
(1983)E BAE vl el ols} F—3 HExL
vetdictz #§4&sta Qovf, Chun and Lee(1976),
Bae et al., (1977)-% Kihe] F4:8-L 7Hol FdHo)
E4I, 11~359 EARESE FotArtn st o
=, Kim(1982)-¢ WEAE wz) & 10 Ho] 37.5%
9 = FERE dehi, 1~25Y R =
FERS Y F doddz & HEE 2o} o]B
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2ok o) 8 e FERE-E Chun and Kim(1980)0)
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RAAABE FaK ¥ FEoZ BH.
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satus)e] AT E FRES WHED Bt
Erichtonius difformis 2l3. $}9 4], Chun and Kim
(1982)-2 ApBre BMAERKRSZ wel 490 #R
Kise] cercaria & FEKIur]#A metacercariaz} JERLE
<+ BE.

A gzl A A5 HREAA B
FEH, KB 20°Col AL 10~35%(F# 17.0%), 25
°Cell A& 40~85%(F# 61209 =& BHEE v
eyl et

#s], KB 25°C o cercaria 7} WA ol K=
el WArs H—BE(55.7%), HKRAR(26.2%),
H-BE0.4%), =, AREQ.63%)24 F—
Baffie] b4 o] FEHAL .

HR BRBAAE D] FEHA S-S
wWaa e, 2 F4EFEL kiR 24.0~26.5°Cql 67
1503} 68 27H %4 9.6%, 11.11% 9 #H&EX
2 ety o} KiBe] 28°C Lk LR 7, 8H4 =
Bl ETse] 1.56~2.5% & &= EFHst
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Bl ERSt] KEool 2emKHe] o8l 24
229 FEBIe] % el cercaria 9] FEHL HE
Bgely] @Eq Rem A=, 7~874 EfumRe)
v R cercaria 7t 100% XA el A p#s o
Kol HEPEHEV LRl Fa, Moz
YA 3~dem Z REHY ol % FHkd wmE
g WA AR v Hiese.

cercaria 7} W] %] #4]5le metacercaria 2 T
FHE WEE ¥ BRALA 15H] 420X310
wm 2719 FRELEE metacercaria 2 ¥E = 9lc}. Pal-
ombi(1934)7} Bacciger bacciger 8] metacercaria =
7|7} 220X220 um 0 2 A BFolelm §F AR K
@l st =719k REL =2,

stxA7E HESH: WEEBEAA #Ed 949
Lt mlEEEE 3] Sstd 128 Bk B
S FE 3} metacercaria 7} =R &gk,
= EREAA DAL BRERT A B2 H
H:o 2 Gammarus —f el Corophium crassicorne =}
Sagitta bipunctata 0 A, AT ole] B

Metacercaria

%

Cercarla

€+ Hiistgl ovt A3 FE=HA G #2k4 K

B9 FodliEEe 24ty FEdd
AR el BBl A B metacercaria & FFH

Fig. 13. Morphological comparison between Bacciger
bacciger and B. harengulae
a : Bacciger harengulae Yamaguti, 1938
b : Bacciger bacciger (Rudolphi, 1891) from Sk-
rjabin, 1957

Line bars : 100 um

Sporocyst

Fig. 14. The life history of Bacciger harengulae
a : Fial host. Konosirus, punctatus, Harengula zunasi.
b : First intermediate host, Solen strictus, Meretrix lusoria, Tapes japonica, Laternwla limicola.
¢ :Second intermediate host, palaemon (Exopalaemon) carinicauda.
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Fig. 1.

NS e e

10.

11-12.

13.

. S i

Immature sporocyst in club shape.
Cylindrical sporocyst with a number of germ balls.
Further enlarged sporocyst in length and the breadth, snmowing immature cercariae.

. Ripe sporocys with mature cercariae.

Germ ball cell, 15X15 um.

. Spherical germ cell, 50X50 um.
. Oval germ cell, 70X65 um.

A stage distinguishing the tail from the body, showing the origin of oral sucker and excretory
bladder, 98X75 um.

A stage showing the origin of ventral sucker and the elongation of tail, body length 112X95 um,
tail length 55X50 um,

A stage showing more elongated tail than main body, distinguishing pharynx from excretory
bladder, length 170100 pum, tail length 180X40 um.

A stage showing sub-mature cercaria with under-developed setae of 120X2.5um in size, body
length 220X 145 pm, tail length 310X40 um.

A stage showing mature cercaria with setae of 120X2.5 um in size, body length 270X 147 pm,
tail length 550X52 um.
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Plate J

Cercaria of Bacciger harengulae experimentally infected into the cephalothorax of shrimp.
Cercaria penetrated into shrimp. o

. A stage showing encysting in cephalothorax. 7~8 hours after infection.
. A stage showing the expansion and the contraction of the worm and its oral sucker within the

cyst of metacercaria, 2503X180 um in size. 24 hours after infection.

Enclosed metacercaria with the connective tissue of the host, 5 days after infection.

Ripe metacercaria of 420X310 um in size. 15 days after infection.

Metacercaria infection in the abdominal segment of the shrimp, Palaemon (Exopalaemon) cari-
nicauda.

Enlarged view of same, showing metacercaria in oval shape.
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G.

Digestion of the cyst. membrane of the metacercaria, 410X320 um in size. 24 hours after
infection. . '

A stage showing the growth of vitellaria, 410X350 pm in size. 3 days after infection.

Gravid adult, 430X350 um in size. 5 days after infection.

Subadult showing about 10 immature eggs in the uterus.

Adult showing more then 60 mature eggs, 440~520X310~360 wm in size. 20 days after
infection.

Eggs of Bacciger herengulae, 20~24X11~20 um in size.
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