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Studies on the Life History of Acanthoparyphium
tyosenense Yamaguti, 1939
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Cercaria yamagutii Ito, 1957 (C. yamagutii) was found in Lunatia fortuni (L. fortuni) and Neverita didyma (N. didyma) collected
from the tideland of Sim-po located at the estuary of the Mankyong River, Chonbuk. It was finally confirmed that the parasite is
Acanthoparyphium tyosenense Yamaguti, 1939 (A. fyosenense) and its life history was clarified in this study. Mactra veneriformis
(M. veneriformis) was artificially infected with C. yamagutii isolated from L. fortuni and N. didyma. It began to intrude into M.
veneriformis through the inhalent canal. Five hours after infection, the tails of the cercaria began to be separated from the main body
and the cercaria started to form cysts. Mature cysts were formed 340 hours (14 days) after infection. The cysts were 300~360 ym
in diameter and the excysted metacercarias were 790~800X300~310 ym in size. The metacercarias were administered orally to
Larus crassiostris (L. crassiostris), and adult worms of 84.5~112.5X55~65 ym were found full of eggs with 2.20~3.70 mm long
and 0.40~0.59 mm wide after 10 days. In a field study, it was observed that the infection rate of A. tyosenense is 99.5% in M.
veneriformis, 76.3% Solen strictus (S. strictus), and 37% Ruditapes philippinarum (R. philippinarum). No difference was found
among different host sizes. It was concluded that the first intermediate hosts of A. tyosenense Yamaguti were L. fortuni, N. didyma,
Tympanotonus microptera, Cerithidea ( Cerithidea) largillierti, Cerithidea ( Cerideopsilloa) cingulata, the second intermediate hosts
M. veneriformis, S. strictus and R. philippinarum, and the final hosts L. crassiostris and Melanitta fusca stejneger.

Key words: Trematoda, Acanthoparyphium tyosenense, First intermediate hosts, Second intermediate hosts, Final hosts, Larus
crassiostris
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gra americana@t X Ao A1FNEF % AAZF (cecaria) 9
Z& g3lA £y

2 d7e 98 v HAL gAY F3F £ A
Ab 2z w9 WAlE THY EF22 19999 34FH 2000
39714 BA3% 7 JAT AX AN A AP
A$-7o) (L fortund) & EFE B 0)A C yamagutii Ito, 1957
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Fig. 1. A map showing the sampling stations in this study.
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2% gAY

}H, Ito (1957)€ 4¥ FAw4 4 557 Tympanoto-
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c) cercaria (Plate 1. Fig. 1, 2)

ol ZAlfM HEE cercaria A% Z7|Y 7] E1E Ito
(1957), Kim (1984) $3 w2 ZHE Table 1% Zth

Table 19148} o] cercaria®l A¥ A7 440X 183 ym, 28
£ 290X 43 ymo) o}, FFHHL 55X 54 ym, Y5 33X28 ym, BF
e 69X 70 mBBAN THFE Bo ad,

Plate I

SR

Fig. 1. The mature redia of Acanthoparyphium tyosenense.
Fig. 2. The mature cercaria of Acanthoparyphium tyosenense
(=Cercaria yamagutii Ito, 1957).

Fig. 3. Cercaria of Acanthoparyphium tyosenense experimen-
tally infected into the gill of shell, Macfra venerifor-
mis,

A stage showing encysting in the gill. Five hours after
infection.

Line bars: 100 ;m.
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Table 1. Comparison of the present result and the Ito (1957)
and Kim (1984) result in terms of Cercaria yamagu-

tii
Parts Ito Kim Present data
(1957 (1984 (2000)
Redia L. 2,000 (ym) 2,400 (ym) 2,300 (um)
W. - 700 670
Body L. 450 430 440
Cercaria W. 185 180 183
Oral L. 55 55 55
sucker W. 55 55 54
Pharynx L. 32 31 33
W. 28 29 28
Ventral L. 70 68 69
sucker W. 15 76 70
Collar spines
Number 23 23 23
Tail L. 330 310 290
w. 45 46 43
Host T}"mpanotonus Neverita Neverita
Infection  icroptera (25)  didyma (123) didyma (11,1)
rate (%) Cerithidea Lunatia Lunatia
largillierti (0.1) fortuni (30.24) fortuni (50)
Locality Tokyo Bay  Kunsan (Naecho-do) Gimze (Sim-po)
Japan Korea Korea

L: length, W: width

ol g fAFHo e #AAY F At

Wi F 3080 AW E o (Plate I, Fig. 3)9 cercaria® o}
7hn) 9ol A M3 EE3e AT ofrin] NG Alold AP
NAE & 5 ddch

W & sAZE 243 A (Plate 1, Fig 4) 237 €851 &
A 9'¢& A3 AFs

2A3t A3 Al (Plate I, Fig. Dolle #d 840 A9 ¢85
go] 7132 gdoy, YR 4RE ofd ¢4Ad diHA £,

5021zt A3 A (Plate II, Fig. 2)ol& 3¢ 37 270~310 pm,
o g9 FA Symolou, Uiy A FHgol HA FAH
gdufFe 42 Ax 4 43 4L g3 ek oA, W

2g dgux geolmd ¥R AW SHLE Yod
A @dEy, FA4 R 9340 JEH e ALE Bol R
287t n&d gz B

80A1zF A Al (Plate 1I, Fig. Dele e Avle AF
275~315um, 3¢ ¥l FA 5um2A 50412 AR Ay &
aol7t YAk

100212t B3} A (Plate I, Fig. 4) 339l 27]& 320~330 um
28 FA Ry g HdFAY i FAc FARe, ¢S
B TFH EFe] & #FHAG

200112 (99) A A (Plate I, Fig. 5)ole 939 A7le
11047 A3 Alg 2oy, Wi 459 4§35 A FaRde
23709 FFo] A3 HHTH

340717 (142) A3 A (Plate II, Fig. 6)olle %ds 271
300~360 um, B@ A1 59 27 790~800X300~310 ymZ

Fig. 1. A stage showing the expansion and the contraction of
the worm and its oral sucker with in the cyst of meta-
cercaria. Twenty-two hours after infection.

Fig. 2. Metacercaria of 270~310 ym in size. Fifty hours after
infection.

Fig. 3. Metacercaria of 275~315 ym in size. Eighty hours af-
ter infection.

Fig. 4. Metacercaria of 320~330m in size. One-hundred
hours (6 days) after infection.

Fig. 5. Two-hundred hours (9 days) after infection.

Fig. 6. Enclosed metacercaria with the gill of the host. Three-
hundred forty hours (14 days) after infection.

Line bars: 100 tm.

A gd ¥ 07% APddsdr w3 A% e 45
H¢fEFo2 S5 AT

12247t (30¥) A3 A (Plate I, Fig. Dole =99 a7t
330~380 umZ 340A1ZF AFA) BT} 2 ARE B YN FRE
& zol7} it o] W €A #%F (Plate 1, Fig. 2)9 2
71% 340213 ATA] B} o Zk 2 780~900X320~330 yumo) Xt

E3), 308 A% A 9 F5L 2o} 780~900 (870) pm,
320~330 (326) ym2M Kim (1988)¢] 2N A AEE metacer-
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Plate III

Fig. 1. Mature metacercaria of 300~380m in size. 722
hours (30 days) after infection.

Fig. 2. Excysted metacercaria of 780~900 (870) ymX320~
330(326) ym in size.

Fig. 3. Adult worm (Acanthoparyphium tyosenense) from the
infection of herring gull, Larus crassiostris 10 days af-
ter feeding the cyst.

Line bars: 100 ym

cariad] €4 %39 Zo] 910 ym, F 240 ym9} VI&T V1Y,

gye $3o R T2E 2Y WA FEFE TR sele
o]Z¢] B4 ¢ 579 $3& EFso 2370e FFo] Y
Aoz vjdEe] ¢om 1 A7E 32X4mZA Kim (1988)¢)
B39 F4adc £ ¢ ¥49 FaA¥de 374 63~70 ym2
FEuH ool e A AFE AA 128~130m9] 57} 3
t A%E 2 Agd dFH AR HEFN FFOAM A2 £
Adta A FaA Z2A Wl ez I Yo BFNL
ZA4 #4899 gA&, A7) A 174~190 m= FF
we} of 39 Avjolc) WA Hod $AFv g, A A
Fo) Y7t neo e 7len 7 $oE Wol 3L, 2 YRde
2~7um 2719 ALA A #HYo] 715 A gl FA L AL
AA 2ok A47e BFu &R 50 umA 7S] dAagt 25 um

o Ad 2707} Boly, W& HA ¥t opi ZgHYAM FE
o] op7tmlo] 1ol HAH metacercariad B3 A Uiy 7
Z9% 4% A7) Kim and Chun (1969)9) 7HokeAt 7| Zz7)
(M. sulcataria)$ Kim (1988)0] W2 At gtz27ol A H&d 3
A g BF7t A3t

et AF7A Kim and Kim (1984)¢] A¢Hel ¥ 7%
$3ols} Ito (1957)7F T. microptera®t C. (Cerithidea) largillierti,
C. (Cerideopsilloa) cingulata®l*] %2 B38 C. yamagutii Ito,
1957% A. tyosenese®} cercariayo] o)¥ Zg A YA H At

2-2) Xoia =IHRoIM 2 metacercaria® 7|ME

1999 39REH DRY7AR o 7182 F 43 AX wA4%
7o AXdA A AR v, w2/ L FFAY A
tyosenense®| metacercaria®l 714&% 2 YR & 2948 ¢
$%9 JIAFE Table 28 2.

ZALE 4% 9 ZAF F HdHwFol 7t Bel 7I4E F2
2024 % 36570F 36371 7188 Aoz 2AFH 995% 9] 7
Agg B v wtxAE 835 637 (763%)7F 71 HAL,
713 A 714 R s gL £ 34270F 1007 (37.0%)7F 718 of
go 14 gL vegoy BEe B Fo 48 AEHA 4Rt

A 529 A¢ 363709 ZAA AEH F 1806409 HdH
2 &8 254 113687 (629%), °}7Hm] 425870 (23.6%), W
A 243570 (13.5%)9) £02 7450 Itk F 63709 stz
oA 822709 el AEHUew, WAl 62270 (757%),
ol7bu] 10170 (123%), 3 254 9970 (12%)7F 714 = en,
100719 wAZ A A2E £ 30189 HFH3F F 5 &
212770 (904%), ot7ke] 21270 (7%), WAd 797h (2%) 2R o]
E ¢34 wa Bo] 7AHe EYe Y S

Chun and Kim (1969)& 7Nop=At ARz A £ Fol 7H3
go] 7|4 E 297} of7bnl (74.12%) e, olrlulo Bo] 714
e 992 3F Ao YFTLE Eol2e B3 o] o] £Fe
cercaria’7t Y F ol opztule] HEHuz A ¢ FHse
Holgt2 Bt

0% 3%9 ZMAMN HEE A tyosenense®9 HdHEH ¥
GaE WE 4 B9 24A9 Kim (1988)0] FZMAA B
& AL w2F v Table 33 Zrh

durg oz e £F d AsEE A% 4 149 FRAE
e A7 wiel wat 49 Aojrt Arle AL B
Table 30 A9} Zol zt &3 A2 E Y39 27 da
o)t ok B T2t $YJEE o]EL BF L FoR
34

Kim and Chun (1981)& vtA &) 7|88 Cercaria tapidisc
29 A7} 58 &0l g, 2 4UE A&7
oA A7IZHESL cercaria® AE ¢ v 7137t 87 BE]
g3 stg o, o) g ¥ cercaria FEFHE 28 o) ZAE meta-
cercaria ZEAEE 23178 gl & Ao His B2 Aol #Y
go] B& (tzM A0 et &9, 29 A7 BAYel T
d ($2)8 A= YA 53] %=2e 47 AEFE 78S
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Table 2. The number of Metacercaria (Acanthoparyphium tyosenense) found in the various part of clam, Ruditapes philippinarum,

Solen strictus and Mactra veneriformis

Species Date Number Number Infection Number of Body parts

P examined infection rate (%) Metacercaria gill foot viscera
Tapes Mar. 20 87 18 21 181 20 152 9
philippinarum Jun. 14 55 55 100 2,131 165 1,913 53
Sep. 11 100 18 18 555 17 527 11

Dec. 24 242 9] 139 2,867 202 2,592 73

Total 484 182 218 5734 404 5,184 146

Solen Mar. 20 25 13 52 84 0 8 76
strictus Jun. 14 22 16 73 107 13 10 34
Sep. 11 10 8 80 54 9 4 4]

Dec. 24 26 26 100 511 79 1 421

Total 83 63 305 822 101 9 622

Mactra Mar. 20 65 65 100 1,676 1,314 5,034 828
veneriformis Jun, 14 100 98 98 1,339 432 793 114
Sep. 11 100 100 100 4347 1,183 2475 689

Dec. 24 100 100 100 4,702 829 3,066 807

Total 365 363 398 18,064 4,258 11,368 2438

Table 3. Comparison of the present data with the Kim (1988) result, in terms of Metacercaria, Acanthopariphium tyosenense

(in ym)

Part S:ggés S. strictus %S, strictus %M. veneriformis T, philippinarum
Metacercaria 340~370 380~410
Excysted metacercaria
Body length 910 780~1,190 850~1,140 841.6~1,1875

breadth 240 275~320 240~300 225~260
Head collar breadth - 205~210 180~202.5 170~207.5
Number of spine 23 23 23 23
terminal spine 32X4 27.5~3123X75 25~32.5X55~15 23.8~34X7~8
other spine - 33.8~35X75 30~37.5X75~10 28.7~35X7.5~10
Oral sucker 63~70 67.5~775X688~71.5 65~79.5X62.5~175 57~65X55~70
Pharynx 43~62 52.5~62.5X42.5~45 42.5~62.5X35~45 42.5~50X32~413
Ventral sucker 174~190 160~1788X157~187.5 140~180X133~175  117.5~156.3X135~162.5
Authors Kim (1988) ¥Present (2000)
Locality Kunsan, Gimze,

Naecho-do, Korea

Sim-po, Korea

o] wsted, ol UL oY £FUYFE 2Ho| A e

rcaria7t €A FQ3te] FAgo] FAHE Ro] opdrt 4,

3. MZ9 gEio BRF

A ALole EFESH ol HAio /A cercaria®
AYAAM 50 9F FEAA 308 B o FF 1000 S
Bolgujrlo) BT T4 F 109 ATt HAE sfojzdvyy)
A 2309 457 B85 vEES U ZEHAS 2&d
459 #elE Plate I, Fig 3% 2t}

A% Zole 222~370 mm, HZ 040~059 mmEH 7t
20, FEREqAN FA S50 497129 A F Kim (1988) 9]
B39 go] 125X25me) HFo2 € gien, Fatde

23709 F50] widse] UL, X I7le 375~525X11~125
pum oiAeh FEHe A7) 97~1125 um, YFE 80.8~1325 X
50~110 ym, AEE 287.5~570 ymol itk Kim (1988)2 ©}3¢
Efute] 9343 deote t2A FA 9 A JAFAL Ade
o, o) & GA] A9 Ao HABL, I Z7)E 264.9~360X
270~340 ygmol o, AT E&{4 Ao dEA U, dae
90~100X117.5~147.5 um, B2E LZ 207~380X207~410 ym,
20| 220~277.5X205~250 umo| Tk, F2 A A o] Ye F
A7A 84.5~112.5X55~65 yum®] Fdo] 7+5 A AUt

o] A& ¥E A%7 Yamaguti (1939)7F 22, Kim (1988)
o] o] Hujr|o N H&F AFH & Fo AAV|E ¥AY FHe
Table 49} Zt}.
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Table 4. Comparison of previous studies and present result on Genus Acanthopariphium (size in (m)

}S,I::Slcs A ng Tgtgglsgm A. kurogamo A. tyosenense A. tyosenense (A Xt;:;: :;:;se)
Body length 3,000~ 6,600 1,900~3,500 2,450~3,850 2,900~3,500 2,224~37700

breadth 450~770 220~650 500~750 600~ 680 408.8~590
Head collar breath 160~340 200~320 230~300 260~290 238.8~327.8
Number of spine 23 23 23 23 23
terminal spine 39~5X9~11 30~50X9~10 39~54X9~12 40~47X9~10 37.5~525X11~125
other spine 42~60X11~15 66X12 - - 42~62.5X12.5~11.5
Oral sucker 18~150 70~114 93~110 100~100 97~112.5
Pharynx 87~135X54~130 60~93X40~70 84~108 X 57~80 87~95X37~40 80.8~132.5X50~110
Esophagus 340~850 400~ 650 300~450 250~420 287.5~570
Acetabulum 270~430 70~114 300~375 270~300X360~380 264.9~360X270~340
Testis anterior 370~630X350~470 150~380X140~430 270~400X275~450 240~370X400~460 207~380X207~410
posterior 410~650X320~470 150~480X 140~400 - 230~340X320~450 220~277.5X205~250
Cirrus pouch - 400~950X70~150  550~880X120~190 540~870X130~180 -
Ovary 190 50~130X66~150  110~150X150~200 90~100X120~160 80~100X117.5~147.5
Eggs 93~110X66~84 90~110X63~75 84~110X60~69 80~110X60~65 84.5~112.5X55~65
Authors S. yamagutii, 1939  S. yamagutii, 1939  S. yamagutii, 1939 Kim, 1988 ¥ Present, 2000
Locality Mikawa, Mikawa Korea Kunsan, Gimze,

Simonoseki, Simonoseki, Naecho-do Sim-po
Japan Japan Korea Korea
Host species Nyrca marila Melanitta nigra Melanitta fusca Larus crassi- Larus crassi-
marilodies americana stejnegeri rostris rostris

Table 49149} Zo] ol Aol HEE A% A7|g W),
98 FZ7} 7] a3 Kim (1988)9) A. tyosenense$t Yamaguti
(1939)9] A. tyosenensest A9 5UIHLE B F% A tyosenenseZ
5433, A7) Yamaguti (1939)7F +H3A £ A 250&5FE
gz, AgzAL FF19 (Kim, 1988), Ito (1957)7 #3384
28 2 39 A 13757 Av¥ol, 27E+9l (Kim and
Chun 1984), T. microptera, C. largillerti (Ito, 195D 2% C. ya-
magutii (Tto, 1957)F A. tyosenense®] cercaria® ©] o] ¥
o] §39 A AYAE Fig 29 2o] Ak

2 o

19994 39 E 2000 397HA A 37 s HEY
A AR AJE A$H ol (Lunatia foruni) & STEF
& ol (Neverita didyma)| X Cercaria yamagutii 1to,1957% A%
dta, APANA o)l 7 T (Mactra veneriformis)®) 74
AA H¢iFEol FHAEE QAL F AP F4E A9

2& o2 (Larus crassiostris)o] AT ZA9AA 104 ¥
%& 9o Acanthoparyphium tyosenense Yamaguti, 19399<
gQdte] AF7HA HEHRAA gyd o] 9 A ALAE ¥

AFAEFe WF EEFA Ao, EF& Yol Tympa-
notonus microptera®} Cerithidea (Cerithidea) largillierti, Cerithi-
dea (Cerideopsilloa) cingulata®] X, Al 25 ¢&F€ ojvfsd &
&, NFEN, B2, v o, F&F& Woldwr|} B
2]9] 9% Melanitta fusca stejnegeriol o,

AsHolg 2F& AN BEY Cercaria yamagutiis A&
25C AFA BFo] BoE £ Y& F 308 ould 4+
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]
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Fig. 2. The life history of Acanthoparyphium tyosenense

A: 1st intermediate host; a: Neverita didyma, b: Luna-
tia fortuni

B: 2nd intermediate host; a: Solen strictus, b: Rudita-
pes philippinarum, ¢: Mactra veneriformis

C: Final host; Larus crassiostris, Melanitta fusca stej-
negeri

1. Egg 2. Redia 3. Cercaria

4. Encysted metacercaria 5. Excysted metacercaria

6. Adult worm.

FE 3o A AR on, s/ AFA nest egH R
F2A 9 AN AFPon, FEF 34043 (140



Acanthoparyphium tyosenense Yamaguti, 19398 A &Ajol] &8 o3 727

< g9 271 300~360 um, EFFF 790~800X300~310 yum
a7z B3 A 53 45T FFos B8 HU

A4t olul sl M Acanthoparyphium tyosenense®] ¥'dH3
7NMEL BF 995%, X2 763%, AF 370% A=, A&
9 ¥ I EL 559 A% A2 09 RE £ 18064
R % 629% (11,36870), ol7hvl 236% (425870), W33
135% (2435719 714&& Yedd. H3FFL §F Foly
379 BAge Yegd,

1
|_J
Mo
rek

Cable, RM. 1953. Studies on marine diagnetic trematodes of puerto
Rico. The systematic position of the superfamily Gymnophal-
linae Odhner. J. Parasite., 38, 36~37.

Cheng, T.C, CN. Shuster, Jr. and AH. Anderson. 1966. A com-
parative study of the susceptibility and response of eight species
of marine pelecypods to the trematode Himasthla quissetensis.
Trans. Amer. Micros. Soc., 85, 284~295.

Chun, SK and JB. Lee. 1976. Studies on the trematode larvae
infected in hard clam, Meretrix lusoria. Bull. Korean Fish. Soc.,
9, 35~42.

Faust, E.C. 1924. Notes on larval fluckes from China. II. Studies on
some larval fluckes from the central and south coast province of
China. Am. J. Hygiene,, 4, 241~300.

Fujita, T. 1907. On the specific name of the cercariae infesting Tapes
philippinarum. Tbid,, 19, 281—~282.

Holliman, R.B. 1961. Larval trematodes from the Aplachee bay area,
Florida, with a cheklist of known marine cercariae arranged in
a key to their superfamilies. Tluane studies in Zoology, 9, 3~50.

Huet, L. 1891, Un nouveau cercaria {Cercaria pectinata) chez Donax
anatinum. Joun, Anat. Phys., 162.

Ichihara, A. 1965. On a trematoda (Proctoeces sp.) of the topshell,
Turbo (Batillus) cornutus Solander. I. Geographical distribution
in Japan and observation on the adult fluke. Jap. J. parasit, 14,
426~436.

Ito, J. 1956a. Studies on the brackish water cercaria in Japan. I. Two
new furcocercous cercariae, Cercaria ogati n. sp. and Cercaria
tympanotoni n. sp. in Tokyo bay. Jap. J. Med. Sci. & Biol, 9,
223~234,

Ito, J. 1956b. Studies on the brackish water cercaria in Japan. II. Two
new long-tailed cercariae, Cercaria komiyai n. sp. and Cercaria
nigrocaudata n. sp. in Toky. Jap. J. Med. Sci. & Biol,, 9, 235~
242,

Ito, J. 1957. Studies on the brackish water cercaria in Japan. IIL Three
new echinostome cercaria in Tokyo bay, with a list of Japanese
echinostome cercariae, Jap. J. Med. Sci. & Biol,, 10, 439~453.

Ito, J. 1962. A review of Japanese cercariae. Study on the parasitogy
in Japan, 2, 53~55.

Ito, J. and S. Shimura. 1980. On a new Lepocreadiid cercaria, Cer-
caria isoninae n. sp. (Trematoda) from a littoral gastropod,
Japeuthria ferrea from Knagawa and Chiba prefectures, Japan.
Jap. J. parasite,, 29, 181~187.

Kim, Y.G. and SK. Chun. 1969. Studies on a trematode parasitie of
pelecypoda 1. Trematoda of the genus Echinostoma found in the
lam, Mactra sulcataria REEVE. Bull. Pusan Fish. Coll, 9, 21~

24,

Kim, Y.G. 1981. A trematode Cercaria tapidis parasitic in the natural
stock of Tapes philippinarum. Bull. Kor. Fish. Soc., 14, 217~220.

Kim, Y.G. 1984. Studies on a trematode parasitic in bivalves V. On
the metacercaria of Himasthla Kusasigi YAMAGUTI, 1939
(Trematoda) found in the clam, Meretrix lusoria Roding. Bull.
Kor. Fish. Soc., 17, 61~67.

Kim, Y.G. 1984. Studies on the life history of Bacciger harengulae.
Bull. Kor. Fish. Soc., 17, 449~470.

Kim, Y.G. and JY. Kim. 1984. The trematode parasitized on the ma-
rine gastropod I. On the Cercaria yamagutii, Cercaria isoninae
and Cercaria pseudogranifera. Bull. Kor. Fish. Soc., 17, 543~548.

Kim, Y.G. 1988. Studies on the a trematode parasitized on bivalves
V. On metacercaria of echinostomatidae detected from Mactra
veneriformis, Cyclina sinensis and Solen strictus. Bull. Kor. Soc.
Fish Pathol, I, 31~37.

Kobayashi, J. 1922, A reiew of Japanese cercariae. Jap. J. Zool, 343,
252~2170.

Koie, M. 1969. On the endoparasites of Buccinum undatum L. with
special reference to the trematodes. Ophelia, 6, 251~279.

Koie, M. 1975. On the morphology and life-history of Opechona
bacillaris (Moln, 1859) Looss, 1907 (Trematoda, Lepocreadii-
dae). Ophelia, 13, 63~86.

Ogata, T. 1943, Studies on Japanese cercariae. I. A new echinostome
cercaria from brackish water snail, Cercaria granifera n. sp.
Dobutsugaku Zasshi, 55, 265~284.

Palombi, A. 1934a. Bacciger bacciger (Riid) trematode digenetico:
fam: Steringophoridae ODHNER Anatomia, Sistematica ¢ bio-
logia. pubbl, Staz. Zool. Napoli, 13, 438~478.

Palombi, A. 1934b. Gli stadi larvali dei Trematode della morfologia,
biologia e sistematica delle cercaria marine. Pubbl. Zool. Napoli,
14, 51~94.

Pelsencer, P. 1896. Un trematode produisant la chez Donax trunculus.
Bull. Scientif. France et Belgique, 30, 357~364.

Pelseneer, P. 1906. Trematodes parasites de mollusques marine. Bull.
Scientif. France et Belgique, 40, 161~186.

Shimura, S. and S. Egusa. 1979. A new digenetic trematode Proctoeces
ichiharai n. sp. (Fellodistomidae) from top shell, Batillus corunt-
us (Gastropoda). Bull. Jap. Soc. Sci. Fish., 45, 1249~1253.

Shimura, S. 1980. Ecological aspects of Proctoces ichiharai (Trema-
toda: Digenea) parasitic in Batillus cornutus (Gastropoda). Mar.
Ecol. Prog., 3, 145~149.

Shimura, S. and J. Ito. 1980. Two new cercariae, Cercaria brachycaeca
n. sp. and Cercaria misakianan. sp., from Marmarostoma stenog-
yrum, with notes of their effects on the host. Jap. J. Parasit, 29
(2), 69~76.

Stunkard, HL.W. 1934, The life history of Himsthla quissetensis (Miller
et Northup, 1926). J. Parasitol,, 20, 336.

Stunkard, H.W. 1936. The morphology and life cycle of the trematode
Himasthla quissetensis (Miller and Northup, 1926). Biol. Bull,
75, 145~164.

Takao, Y. 1981. Samplified technique for the fixation and the pre-
paration of staining specimen. Adult worm of Trematoda and
Cestoda, Jap. J. of Parasit, 30, Supplement April, 1981, 42.

Uzman, JR. 1951. Records of the larval trematode, Himasthla quisse-
tensis (Miller et Northup, 1926) Stunkard 1934 in clam Mya
arenaria. J. Parasit,, 37, 327~328.



728 A4 - FA2

Vogel, H. 1933. Himasthla muehlensi n. sp., ein neuer menschlicher Trematodes of birds, V. Jap. J. Zool, 8, 144~145.
Trematode der Familie Echinostomidae. Zentralbl. f. Bakt. Para- INEHEE. 1965 BEF LU EBHEO x5yt VhY T BEILEITS
sit, 1 Abt, Orig, 127, 385~391. EERBOFR, 7E, HE FEBME, 10~52.

Yamaguti, S. 1938. Studies on the helminth fauna of Japan. part 2.
Trematodes of fishes V. Jap. J. Zool, 8, 15~74. 20013 94 204 A4S

Yamaguti, S. 1939, Studies on the helminth fauna of Japan. Part 25. 20014 114 308 <4



