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In Korea, lots of Israeli carp (Cyprinus carpio) are cultured by means of net cages in dams and lakes,
‘but many carp have been subjected to heavy infestation of the cestoid, Bothriocephalus opsariichthydis.

Nevertheless the parasitic state and life history of the cestoid are not yet reported. This reason led
the author to study the parasitic state and life history of B. opsariichthydis parasitized in the carp in
order to take effective control measures against its damage.

Israeli carp were sampled from two fish farms, in Taech’6n and Kyongch’on.

After dissection of the specimens, the cestoid were obtained and the parasitic rates were examined.
After taking the eggs from adult worms, the development of the eggs were observed.

Coracidia were exposed to four kinds of crustaceans in order to investigate the infection rate and
development of the larva. Finally, the development of the larva in the final host was investigated.

The fully mature eggs were in the cleavage stage, when they are released, and the size ranged
47.5 t0 55.0 (50.9)X30.0 to 32.5 (31.1) #m, in the state of under-developed coracidia and blastomeres.

The parasitic rate of the cestoid in Israeli carp from Taechon was 55.5% in 1984 and 21.6% in
1985, that from Kyongchdn was 64.7% in 1984, and color carp from Kusan was 14.9% in 1984.

The eggs were hatched to coracidia within 48 hours under 26 to 28°C.

The cestoid showed a strong affinity to Thermocyclops hyalinis and Paracyclops fimbriatus and the

infection rates were 93.5% and 75.59%, respectively.
At 14 days after the infection to Thermocyclops hyelinus and Paracyclops fimbriatus, the larvae of
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the cestoid grew into fully developed procercoids; 207 to 226 (214)X90 to 102 (94) #m in size.

Sixty days after carp have ingested the Thermocyclops kyalinus infected

with the {fully developed

procercoids, the larvae of the cestoid matured into adult worms in the intestines of the carp.
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£ 9H 208 #ifsld o BEREE FEsi oL
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BAME & T4 GE) 3vlsiA Jdehia
BF7t KEEE S Fé(embryonic hook)st ¢+ B
o] Flolgl =l o|Z21 2 Nakajima and Egusa
(1976)7} B. opsariichthydis 9} B. gowkongensis 2}2)
BAES 85 PR B BREHA g9t Belztn
A g B -9k Y e Bdide=
2 Z7)E 47.5—55.0(50.9)X30.0—32.5(31. Dum,
W3 TAX 1lupmg(Plate T, Fig.1) Kig26.4
°Coll A Mtk 24R5R0e] #E== BT7t &RE
3R W7t R Afashsi(oncosphere)ol FH gl
=d IR BT = E 18—25(22)X16—24(18)
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M 48 RpRDe] il WA mFE WEMS 57
£ daz Bty Alabstg wel iRl mAR BE
2 EES HKERE st HPe $aEkT(coracid-
um) 2 gt} o] WY == WEke] 37.5X37.5
um, FEEEE 30—37(33.0)X27—29(27. um o] 9l v}
(Plate [, Fig.3). Kepel fipfb=lel 4~5 Bfife] #2
B/ SRTF= s BASN mRel 2717 68—
102X70—¢5 pm, HLLERS] IEEE 81—45(87.0)X25
—38(32. Qum, [REe)710] 8.0—10.5pum, FETE Ao
13~19 wmojgiel, ole} zro] olazlellole]  JHMe]
A g% B. opsariichthydis ] #9Fo] 20 el 44
HFR mtsc Ry ARETY BERRES
Korting(1975) ¥ Nakajima and Egusa(1976)7+
A HRS —BE Y

2. $#E—rhilmEEel Procercoids) BEBE

frft=l coracidium & 4 FHS] VR HBEA #
BAA BE BRI #RT Table 13} 2o

B. opsariichthydis 8] coracidium 3 RS
ehd RS Thermocyclops hyclinus % Paracyc-
lops fimbriatus 24 77} 93.5%, 75.5%¢ & B
KO eb o) Acanthodiaptomus  pacificus B
Daphnia sp. = A3 EHsx] G}, o5 Rifed]
BEE UERY 98 SERE T hyclinis 7 1~21

o Bige BEsA dud. 40 B AL

ule] £ 4.0wtelg o P fimbriatus = 1~8m}
(P 2.1 we])yg =, B~ g (Diphyliobothrium
latum)e] fhghe] BEResl HEE 1 EEE S48 1
~31}g] (Guttowa, 1961), 1~10 =}2} (Utkina, 1960),
Diphyllobothrium novegicum o)) A = o] = ook
-9~10 u}e] (Muella, 1938)el7 & 25+ KEHOZ
BUR FERE Jebl oy, T. hyalimsd A% 1
B 21wtz Fa4dE Ax gigie(Plate [,
Fig.6). Korting(1975)-& Bothriocephalus sp. 2] £
—HE £ Cyclops abyssorum o) 6~9 u}e] 2} cor—
acidium o] &= AL EW BEAY 2 DMEFE
] @i 2~3H #d BEASn sty Ed, oy
BB 41 14~21 vt} 8] coracidium o] H4:=l
A7t 12H el &Fsg . a8 ol & F 7~
gute] LiAtY 4@ Z7l= ALt ohizt FF
ERENe® BESE AT AEZR7T g ols
2o} ZYrt FhE AT BRERE dehie A
-2 Halvorsen(1976)¢] ¥a#4dt fgkel fagkaei(car-
rying cavity)s} BfR7F & o= #Esw L&
o] % %49 e HHY BHFoE dd A
£ B B wob REIW &#FstAl E3le B
Hol H=x ¢l A==

g3, T. hyclinus & P, fimbriatus o] A3F| = E.
opsariichthydis $h#2) BTERN S EEE wetA oF
4 EEA geov, ENMez BET AL
BRERR 2 WA BREE BZES vk As AT
coracidium & PELHHAA 2 ¢+ gsz 3~4 Kl
#elt BEXRS W3 BEEoR BTSN ER
#% 10 QR AEs) Ese Korting(1975)4
50-72(65) X42-49(47) pm Rl 7t AL 48-68
(56)X49-43(4pm &) Z7|7t EHgwh. 2H &K
AL Y& MRS 70~92(79)X40~48(45)um §| &
80-130
(105)X42-50(46)um 2. fHEHRA 1, 1HES HEA
ol A fEAEEBhe]l BiFsld o Bt 30X30um
279 Bt BEEd oW, THRE BEL BRA

Table 1. Infection rate of coracidia of Bothriocephalus opsariichthydis in some fresh water

crustaceans
No. of individuals Infection  No. of la- Total No. No. of average
Species . P rate rvae in a of infection to
Examined Infected (% copepod larvae a copepod
Thermocyclops hyalinus 200 187 93.5 1~21 748 4.00
Paracyclops fimbriatus 200 151 75.5 1~8 . 316 2.09
Acanthodiaptomus pacificus 200 —_ - - et -
Daphnia sp. 200 — - - - bl
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Table 2. Comparison between the present result and K8rting’s result

W. Korting(1975)
Bothriocephalus sp.

Present
B. orsariichthydis

Egg L 42~ 52(47) 47~ 55(51)
w 30~ 35(31) 30~ 33(31)

Embryo 1 day L 20~ 26(22) 18~ 25(22)
w — 16~ 24(18)

2 day L 31~ 37(35) 30~ 37(33)

w 26~ 29(28) 27~ 28(27)

Coracidium L 20~ 45(38) 31~ 45(37)
w 20~ 30(30) 25~ 38(32)

Procercoid lday L 50~ 72(65) 48~ 68(56)
w 42~ 49(47) 40~ 43(41)

2 day L 77~105(90) 70~ 92(79)

w 45~ 57(51) 40~ 48(45)

4 day L — 80~130(105)

W — 42~ 50(46)

6 day L 153~210(181) 150~155(152)

w 45~ 62(55) 44~ 52(48)

8 day L 155~177(162) 153~162(157)

w 62~ 75(67) 48~ 55(51)

10 day L 165~190(175) 162~198(179)

W 75~ 79(78) 56~ 70(62)

12 day L - 200~225(191)

w — 70~ 75(73)

14 day L — 207~226(214)

W - 80~102(94)

17 day L — 230~280(256)

w — 120~130(125)

20 day L — 230~280(258)

w — 130~158(142)

25 day L — 230~290(258)

w - 130~158(143)

Intermediate host Cyclops abyssorum

Grass carp,

Final host Ctenopharyngodon

Thermocyclops hyalinus
Paracyclops fimbriatus
Israeli carp, Color carp,

idellus Cyprinus carpio

Size: wm, L: length, W: width, ( ): mean

e BB=R gaeh(Plate I, Fig.4). 6H &ifxl
Bl mEY BERdA MEESS AT sigla
2 Z7E 150-155(152) X 44-52(48)um, BHEE 30X
40 um §i=c710] 8.75-12.5 um, [ 1um2r B
el st oh(Plate I, Fig.5). 8H Kz il
L 153-162(157)X48-55(51) um 24 pyfel BAHR
9| RIK/ANEE 10~18 fH7F MEsI - (Plate I, Fig.6,
7). 10 B ®iEs BB 162-198(179)X56-70(62)
um, BRIE 45X80 pm = & fHES|glx, RN
Be L MRotx 2ok BT ERAS
on] FK/AEY B 25~30 2 Enstg oH(Plate
I, Fig.8, Plate II, Fig.1) 128 &i@E= 8= 200-
225(191)X70-75(73)um, EHI 50X55um & BN
W EBS FHER Holm, hREE v dE
RS RGP e Sl ke Eo gldl

=, 2 Aol 12.5X1 um o]g th(Plate II, Fig.
1,2). %3] H#e BEY BEE F—1EE 7R
BRSO A4 MEERY sk o (Plate 11, Fig. 3)
145 #&5EE S 207-226(214) X 90-102(94)wm =,
A 128 £ AR G fmE=g o Bl
Hkslel & 5 gsdlon, 8RN ARNEET 40~60
A= Fingt e it REam(procercoid) 0.2 =
93, FEY BEAA BMT Al slide glass |k
S| A = amoebafk & {hifmiER ] ARSI =H(Plate I
Fig.4). 17H #&Rig=l #8= 230-280(256)X120~130
(125)um 2 F7r HEE OV WEETGES 145 &
B AS 2 ZRE £ 7 95t 2083 25H ®
BE AL =Z7 5t £4 230-280(256) X 130-158(142)
um, 230-290(258)X180-158(143)um 24 o LIk
HESA g AFEEE 4E BiE9 A =
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285} 919l oh(Plate 11, Fig. 5,6).

Kbrting(1975)-& Bothriocephalus sp. 2] H—rhil
18, Cyclops abyssorum o} A coracidium-& 4133}
# R procercoid 2 = & He ki 25°C )
10~12F ol™, = Z7)+ 165-190(175)X75-79(78)
pm o w2} s} 3, Hatsushika and Maejima(1981)
= Diphyllobothrium macrocvatum 5. 100 & BHT
procercoid 7} =e}m st o}, A#BE ol ERH
2~4H0] o] BT 4B FEE procercoid 7} 5
sith. EH&S Korting(1975)3) o4 % proc-
ercold ¢ WEHEA =275 H#kd AL Table 29
2.

3. el HBoE HIAAANY BE
W

R procercoid 7} BHiE ol Q=
2 #®i5Eq vicielel RHIE AFA% B KR 23~
28°C oA HEB 4h#e HRERE 2 BERKIS
Table 3,4 2+ Zrf.

Table 3efl4] B uvle} o] i 38wtele} Ffh
24 vlel 7t Yol glo] B 63.2% HloH,
FER 1VelE F 5.4 vbelY) ol mifsle] gld
o}

B5l BHERI-E 29 Table 4042} o] 1H
BiEE BE= 0.210-0.236(0. 229) X 0. 100-0. 130
(0.112)ymm 8 AABAH 0.7% &BEWAE Doz
% slide giass kel JEEF HREHS sigd o,
copepod $ENA A 14 B ®&IBE REEL procercoid
noh Zo7b g7k ARE B ERE BRI ZR:
gl vH(Plate [, Fig.1). 3H £@3 R@: XY
B& =7 AAsiged 2 27+ ££ 0.235-

T. hyalinus

Table 3. Infection rate of B. opsariichthydis
in the final host, Cyprinus carpio

Date No. of fish No. of fish No. of
examined infected tapeworms
1 3 2 12
3 5 3 18
5 3 2 13
8 2 1 6
12 3 2 11
15 3 1 10
18 4 3 14
23 3 2 7
34 4 3 15
41 2 2 9
50 3 1 5
60 3 2 10
Total 38 24 130

0. 280(0. 257)mm, FEH 0. 186~0. 210(0. 201)X0. 120-
0.139(0. 128)mm, B 0.030~0.042(0. 034)X0. 018~
0.021(0. 019)mm ¢ e} (Plate [, Fig.2). 5H RiE=
RHEE EEEA 2/ RET FHol vERT 2
ZE £E 0.270-0.292(0.286) mm, FEI 0.206-
0. 232(0. 220) X0. 136-0. 162(0. 145) mm, E 0.050-
0. 068(0. 063) X 0. 022-0. 038(0. 027) mm ¢} =}(Plate [,
Fig.3). 8 ZiE=x M= £E 0.390-0.45000. 425)
mm, FEEB 0.228-0.270(0. 253) X 0. 210-0. 235(0. 229)
mm, B 0.098-0.128(0. 117) X0. 044~0. ¢95(0. 086)
mm ¢ }(Plate [, Fig.4). 12H &Es #Es 28
0. 624-0.752(0. 668)mm FHEE 0. 240-0. 265(0. 312) X
0. 282-0. 376(0. 350)mm, B 0.294-0. 387(0. 360) X
0.195-0.265(0. 240)mm &) =) 2 8H RKiEA ¥}
Bife Aelet Fo] 2} 3145, 2.84F o MHREY

Table 4. Development state of B. opsariichthydis in the final host, Cyprinus carpio

Size of B. opsariichthydis (mm)

Date No. of
Total length Head part Tail part segments

1 0.120~ 0. 236(0.229) — — ~

3 0. 235~ 0. 280(0. 257) 0. 186~0. 210(0. 201) 0.030~ 0.042(0.034) —

5 0. 270~ 0.292(0.286) 0. 026~0. 232(0. 220) 0.050~ 0.086(0.063) -

8 0.390~ 0.450(0.425) 0. 228~0. 270(0. 253) 0.098~ 0.128(0.117) —

12 0.624~ 0.752(0.668) 0. 240~0. 365(0. 312) 0. 294~ 0. 387(0. 360) -~

15 1.367~ 1.683(1.562) 0. 658~0. 762(0. 726) 0. 760~ 0. 865(0. 840) -

18 1.583~ 1.625(1.615) 0. 658~0. 765(0. 726) 0.786~ 0.942(0. 893) 2~ 3(3)

23 1.590~ 1.652(1.632) 0. 660~0. 763(0. 738) 0.850~ 0. 958(0. 912) 5~ 7(6)

34 1.650~ 1.928(1.856) 0. 665~0. 770(0. 730) 0.995~ 1.346(1.135) 8~ 12(10)

41 3.250~ 5. 140(4. 280) 0. 667~0. 472(0.731) 2.580~ 4.370(3.550) 15~ 28(22)

50 22.30 ~ 41.10(29.24) 0. 820~0. 880(0. 826) 21.20 ~ 40.10(28.17) 162~226(202)

60 43.20 ~117.40(112. 20) 1. 140~1. 320(1. 215) 41.80 ~115.70(110. 78) 186~778(493)
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t}(Plate [, Fig.5). 150 RS H8E £ 1.367
~1.683(1. 562)mm, FEEL 0.658-0.762(0. 726)X0. 563
-0. 645(0. 624> mam, BE 0. 760-0. 865(0. 840) X 0. 218~
0.270(0.265)mm &) =271 & 12 K@= AR £
B, T Aol, B Aol %ol # 2.31%F o] MEs
slow, EifelA #ffiel H4b7t 3 =18k vehvdo
A=t ch(Plate ][, Fig.6). 18H &= HE~ &8
1.584-1.625(1.615)mm & 71, HAFSY =& 1560 &
BR A 2 R0 d9ed, BEi: 0.786-0.942
(0. 883) X 0. 265-0. 346(0. 318)mm ¢l 51, FEEES) 44k
7b SR 2~3(FH 3) {He) il viebudrh
(Plate [, Fig.7). 230 &£E= H@Ec &K 1.590-
1.652(1. 632)mm, TR 0. 660-0. 763(0. 728) X 0. 568-
0. 670(0. 644)mm, F2IB 0. 850-0. 958(0. 912) X0. 285-
0-390(0. 382)mim 8] =7\ o™, EfiE T s~7(FH
6EDE Felutri(Plate I, Fig.8). 34H EHES &
g8y £ 1,650-1. 928(1. 856)mm ¢ 11, FHELS] =7
£ 23H &@R As "xelrt doen E¥Ne
0. 995-1. 346(1. 135) X0. 200-0. 397(0. 384) mm, Euffi
W 8~12010)EZ w9 th(Plate N, Fig.1). 410
wWiEsd S £E 3.250-5.140(4. 280) mm £ 34H
miEs Axc 2.34 o HEAa, EHE 271e
Z #EE gdeon BEY RKAEX- 0. 480-0.600
(0. 534)mm, FHKYE 15~28(22)FH 2 5o 3t (Plate
IV, Fig.2). 50 B &% H¥:= £ 22.30-41.10
(29. 24)mm, HEH 0. 820-0. 880(0. 826) X 0. 840-1. 560
Q. 150)mm = MESY D, B BRAES 0.920-
1.200(1. 093)mm, FBHiEE 165~266(202)HZ =
oV} 410 &gk Axrd HEEe I Azled &
B 6.8, B BRAES 2.0ff Bfks 9.2
Z B s 2y vh(Plate IV, Fig.3). 60H &
e s £E 43.20-117.40(112. 20)mm, B
1. 140-1. 320(1. 215) X 1. 240-1. 520(1. 345) mm, R
BKIE  1.600-2.120(1. 770)mm, EBME  186~778
(4o3)fiz fiE=le] Eed KMoz =9l (Plate
IV, Fig.4) o] % Ffig-l 778 fH BRABHEY A
£, 2601 BigRl A puandiio]l M ow 382 £ ®I
el A Fagpel Helr] A=,

o] 9} zho] Ekets 4AH #YE 60H Aol # 30
B Sabel fg Mg 2w oyt Hi
WIgEe i d=2 & B REES YR
W 2B KE Wi ASY BERAFERS FWES
Hs) 198548 7 19HFH 8/ 9H Apele] o] &z}l
oJof WEf 100 vl & A HH== A AL &
AFEEE AEAZIRA 108 4EAA R 3MA &

ok T AEAAE 8/ 234 B 5~12
fEl Hhdhel KFoelgledl, o F # 30 Hol A&
98 20H LRl 2z BEC] AL &AWL /M
B #Eelgl et

BLES RER, K B9 £FEEE Fig 13 o] K
EE ool Brdl AT Rael RIS Hilisld
Kepoll A coracidium ¢ g fp® & dEIE
Thermocyclops hyalinus o] &) F8REPe] 4] 14§ ulel}
gt procercoid 2 =pzlv}, o] FREAEE procercoid
¢ BEex) Thermocyclops hyalinus B 8ol 7} A3 8-
W ki 23~28°C el A] 600 whel o= BEAL

Finai host

Pmcrgrcoid ® \
) %

é}" Adult

Procercoid in hody cavity @ Egg

¥
Hatching in water
Z

-4

Intermediate
host —
Coracidium

Fig. 1. The life history of Bothriccephalss opsariich-
thydis.
Intermediate host: Thermocyclops hyalinus,
Paracyclops fimbriatus Final host:
carp, Color carp (Cyprinus carpio)

Israeli

4. HRR FEX

198448 8J] 25He R K/ ¥ AA R
#A ol zzhel o] Fefor 908 200 BIUAE E&
BiE vintlo] MM o 19854 78 19HEH 8H 9
B Atelel RJllell A $Rfet ol bl oo Hefe &
423t <FERS FHEFE L Table 5 8 2o,

olzelelololw AJUEH *8448 o] 55.0%, '85
4 Z0] 21.6%, ‘84 AA sHFel BEIBE 64.7
%, BEILE wivklol: 14.9%9 FEERL 248y
KRINES FERo] F 3 Abolo] =Al ZERE R4
AL RERWST T854 Ao] o @} 8H Taxd
= 78 A 88 My Abelrt HAR Hago| &
L Aoz 445, =3 BEEHY S04 <42
=% 918 Ze® AR}, Nakajima and Egusa
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Table 5. Infection rate of B.opsariichthydis in the Israeli carp* and Color carp**

. Body Body No. of No. of Infection
Fish farm length weight
(em) (gr) examination  infection rate (%)
Taech’on* Aug. 25, ’84 10.0~13.0 28.5~96.0 9 5 55.5
Taech’0on*  July 19-Aug.9,’85 4.5~16.3 2.1~72.4 190 41 21.6
Kyongch’0n** Aug. 25, ° 84 9.5~16.1  20.1~94.4 34 22 64.7
Kusan* Sept. 20, 84 5.4~10.2 3.3~22.0 107 16 14.9
(1974)7F AA BH #FY W4 984 HED 3l K #29) £4ERE 28] A

o (fE: 10.3~17. 0 cm) ] FK  47.5% (4091
Z 190te] F4O5) kst ol 2l HaK
o] & FEd vimddd e ¢ FEEL 1}
Weh g, T8 F4EL Rl =9 BA g
TG T, BRd olAastd e 687t F <
o] 30utel Llk #H&d AL srpElged, Hiy
of 10ute] Pyt F&S gz, 74 Bel F
43 fle KJlEe] 360te], AREL olnrt Fd
44571 -2 153 mtel (@ A7 FaEsd dgE
¥, Nakajima and Egusa(1974)¢] 57 vlels] v]s)] 4]
E 2.6 15} &2 HEEyd . Korting(1974)& &
#4 BISE B. gowkongensis 7+ 4w Hungary, Au-
stria, 1 H FUE E&dA gt sz,
Nakajima and Egusa(1974)¢] ¢]d}s HAE wlwtal
AdA T K @0 Hde HESYLH, Korting o
EEQAITDAMNE BEE ol BRAYL Q44
ojoiell B. opsariichthydis 7} %&x Ao #HsIw,
WEBEL S vivkel o glolde HHEY
A RS AR R w&r S8Rt fafgst o
F2l deldAE o]y JET K, AR R B
Hi Bl 2B A #Fsty = AdoE
BEY A B FERNE FHado sy BREY %
KRE BT BB s EF.

= i

BERE oo H4:st: BEE~FR, Bothriocephalus
opsariichthydis o] FHERREA EFEFS st o
BEBEINS HyY HWos B AE FifE
wHRAES 200 AARAM PLFE BREE o
et deol 9 FNE # ko B FED T&H
o FERE FEsIG . Hllsl T BNE B/R
£ A MEA]1A copepod o] ErA)Z o ma) s
%8 T} procercoid ) BEEEL FA&sidch o
2]z B%esl copepod B oJo] el He, do BB
Pl A ez e Efed o2 BEERESL H

BER-E BERCT KRR SEise Jeld =,
a2 3AylE 47.5-55.0(50. 9)X30.0-32. 5(51. Dum J
=}
S 26~28°Coll, EME BN 4GHFE BLPYel
K4 coracidium © 2§k gl vt
Paracyclops fimbriatus,
Y]
coracidium o 517 wt Termccyclops hyelinus &+
Parccyclops fimbriatus n}o| RS yeby o, B
L KK 93.5%, 75.5% Gt

B. opsariichthydis 2] 4:8ho) Thermocyclops hyal-
inus, Paracyclops fimbriatus o] K=l # 14F qtd
R procercoid 2 =gl o] w8 =& 207-226
(214)X90-102(9)um, EfEw HEHG o™ RKA
B8 40~60 {7 vhebkch

JREsE procercoid 7} XY o] gl Thermocyclops
hyalinus & <)o) Fefrh A% % 60H MBS} |
Bmoen BEHIZ, o WY vl 2K 48.20-
117. 40(112. 20)mm, T 1. 140-1. 320(1. 215) X 1. 240
-1.520(1. 345)mm, BRI HAKEF 1.600-2.120(1.770)
mm 9] 3, PEEE 186~778(493) AL =}

19844 879 o) 2zl dojdl A B. opsariichthydis
o) FAEEL KJIE 55.5%, AAE 64.7%8 HL&
HaeR S velfla, 19854 75 el 85 1
o BT KINE o2zt HEEL 21.6%,
19844F BEILEE vlntelol e 14.9%9) HF4EE S vy rh

Termocyclops hyalinus,

Acaenthodiaptomus pacificus, Daphnia sp. &

X B
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Explanation of photographs

Plate |

Fig. 1. Eggs just released from uteria.

Fig. 2. 1 day after spawning.

Fig. 3. Hatched coracidium, 2 days spawning.

Fig. 4. Young procercoid, 4 days after infection.

Fig. 5. Young procercoid, 6 days after infection.

Fig. 6. Developing young procercoid in the body cavity, 8 days after infection.

Fig. 7. Young procercoid, 8days after infection.

Fig. 8. Young procercoid, 10 days after infection.

Fig. 1.2.3: Scale 10um, Fig. 4,5,7,8: Scale 100 um.

Plate [

Fig. 1. Young procercoid, 12 days after infection.

Fig. 2. Enlarged cercomer in Fig. 6.

Fig. 3. Fully developed procercoid in the body cavity, 14 days after infection.

Fig. 4. Fully developed procercoid, 14 days after infection.

Fig. 5. Fully developed procercoid, 20 days after infection.

Fig. 6. Fully developed procercoid, 25 days after infection.

Fig. 2: Scale 10 um, Fig. 1,4,5,6: Scale 100 um.

Plate [

Fig. 1. Cestoda, 1 day after infectien in the final host.

Fig. 2. Cestoda, 3 days after infection in the final host.

Fig. 3. Cestoda, 5 days after infection in the final host.

Fig. 4. Cestoda, 8 days after infection in the final host.

Fig. 5. Cestoda, 12 days after infection in the finalhost.

Fig. 6. Cestoda, 15 days after infection in the final host.

Fig. 7. Cestoda, 18 days after infection in the final host.

Fig. 8. Cestoda, 23 days after infection in the final host.
1-

Fig. 8. Scale 100 um.
Plate ¥

Fig. 1. Cestoda, 34 days after infection in the final host.
Fig. 2. Cestoda, 41 days after infection in the final host.
Fig. 3. Cestoda, 50 days after infection in the final host.
Fig. 4. Adult cestoda, 60 days after infection in the final host.

Fig. 1. Scale 100 um, Fig.2,3: Scale 1000 um.
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