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Fig. 1 Collecting place of Semisulcospira
libertina in Shizuoka Prefecture
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Table 2 Incidence of cercariae infection in Semisulcospira libertina
from the drainage of the Kano River
LOCALITY gl Bl Cho. o BRE e e Nagbia TOTAL
NO. OF SNAILS EXAMINED 10935 344 28 758 1319 13384
NO. OF SNAILS INFECTED 3621 (33.0%) 44(12.8%) 5(53.6%) 204(26.9%) 688(52.2%) 4572(34.1%)
Paragonimus westermanii 274 (2.5%) — — 2 (0.3%) — 276 (2.06%)
Pseudexorchis major 3269(29.9%) 34 (9.9%) 15(53.6%) 184(24.3%) 668(50.6%) 4170(31.16%)
Centrocestus armatus 9 (0.1%) — - 1 (0.1%) e 10 (0.07%)
Metagonimus spp. 11 (0.1%) - — 5 (0.7%) 12 (0.9%) 28 (0.21%)
Notocotylus magniovatus 17 (0.2%) — — 6 (0.8%) — 23 (0.17%)
Cercaria nipponensis 91 (0.8%) 4 (1.2%) — 3 (0.4%) 2 (0.2%) 100 (0.75%)
Cercaria incerta 27 (0.2%) 3 (0.9%) — 1 (0.1%) 4 (0.3%) 35 (0.26%)
Cercaria monostylodes 9 (0.1%) — — 1 (0.1%) — 10 (0.07%)
Cercaria yoshidae 30 (0.3%) - = — e 30 (0.22%)
Cercaria innominatum 9 (0.1%) 2 (0.6%) — 2 (0.3%) == 13 (0.10%)
Pseudobilharziella corvi 5 (0.05%) — — — — 5 (0.04%)
Cercaria introveria 1 (0.01%) — —_ — - 1 (0.01%)
Echinostome type 2 (0.01%) 1 (0.3%) — — 2 (0.2%) 5 (0.04%)
Table 3 Incidence of cercariae infection in Semisulcospira libertina
from the drainage of the Seto River
LOCALITY Fujieda City Yaizu City  Shimada City Ooigawa-Cho TOTAL
NO. OF SNAILS EXAMINED 3748 323 195 143 4409
NO. OF SNAILS INFECTED 248 (6.6%) 51(15.8%) 170 (87.1%) 1 (0.7%) 470(10.67%)
Pseudexorchis major 149 (4.0%) 18 (5.6%) 142(72.9%) s 309 (7.02%)
Centrocestus armatus 46 (1.2%) 2 (0.6%) 1 (0.5%) - 49 (1.11%)
Metagonimus spp. 16 (0.4%) 5 (1.5%) 12 (6.2%) o 33 (0.75%)
Notocolylus magniovatus 16 (0.4%) — — — 16 (0.36%)
Cercaria nipponensis 9 (0.2%) — 9 (4.6%) — 18 (0.41%)
Cercaria incerta 10 (0.3%) 21 (6.5%) 4 (2.0%) — 35 (0.79%)
Cercaria monostyloides 2 (0.05%) 5 (1.5%) 2 (1.0%) — 9 (0.20%)
Cercaria introverta — — — 1 (0.7%) 1 (0.02%)
Echinostome type 1 (0.03%) — — = 1 (0.02%)
Table 4 Incidence of cercariae infection in Semisulcospira libertina
from the drainage of the Kiku River
LOCALITY Kaclﬁglawa Kl(l;ﬁ%awa H%Hl'l:;()ka O%]ﬁgla Ji 05\(;[ o TOTAL
NO. OF SNAILS EXAMINED 182 594 189 2091 895 3915
NO. OF SNAILS INFECTED S 82(13.5%) 15:(7:925):116:(5:6%) > 31 (3 6/) 244 (6.23%)
Pseudexarchzs major — 57(9.6%) ZI3 1695 (0.2%) 9 (1 0/) 84 (2 15/)
Centrocestus armatus = 3 (0.5%) — 15 (0.7%) 1 (0.1%) 19 (0.49%)
Metagonimus spp. — — — 80 (3.8%) 21 (2.4%) 101 (2.81%)
Cercaria nipponensis — 8 (1.3%) — — o 8 (0.20%)
Cercaria incerta = 1 (0.2%) - 2:051%) 7 (0.3%) e 10 (0.26%)
Cercaria monostyloides = 3 (0.5%) = = o 3 (0.08%)
Cercaria yoshidae — 5 (0.8%) — 1 (0.05%) — 6 (0.15%)
Pseudebilharziella corvi — 5 (0.8%) o = - 5 (0.13%)
Cercaria pseudodivaricata - - — 5 (0.2%) — 5 (0.13%)
Echinostome type - - — 3 (0.1%) — 3 (0.08%)
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Fig. 2 Semidiagrammatic drawings of cercariae obtained from
Semisulcospira libertina in Shizuoka Prefecture

Cercaria of Pseudobilharziella corvi Yamaguti,
1941

Cercaria pseudodivaricata Faust, 1924
Cercaria of Paragonimus westermanii (Ker-
bert, 1878)

Cercaria incerta Faust, 1924

Cercaria monostyloides Ito, 1960

Cercaria innominatum Faust, 1924

Cercaria of Centrocestus armatus Yamaguti,
1933

Cercaria of Pseudexorchis major Yamaguti,
1938
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16.

Cercaria of Metagonimus spp. (including M.
yokogawai and M. takahashii?)

Cercaria longicerca Ito, 1953

Cercaria of Notocotylus magniovatus Yamaguti,
1934

Cercaria nipponensis Faust, 1924

Echinostome type (including several species)
Cercaria manei Ito, 1960

Cercaria introverta Faust, 1924

Cercaria yoshidae Cort et Nichols, 1920

(All figures were drawn by equal magnificating
ratio except No. 14)
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FUEBHET AL 6 FTOHED H386L2D h T =F 2R
L£LTRREL 7,

Dl EAst 11AT 5 840605 DFREL L AT =F%
WMERBECEBIRY, €O Kz 258 U i LSRR
HBEBMBEC N A Y TER L, E0F2D—WIGWHIE
BOIWREREERBCADER, ENBIEDOWTRE
CTCIFEE 3T %,

&R

A. wnA) 7OREES & U I 1R

BoENen ) 7 OREE K6 EIc kY, &
DR FRALE TN OHENDIRA SN,
ZHEEE—-RBCRELTESBADD DX 2
Rl No. 14% OFNWTHIZ B CE—MRICIEK LT
R L, hE—RKCZern) 7OHFERE MIREIC
KBLTHER L, DTt ) 7 OREECHED
KRB L IR HEDO D,

1. Cercaria of Paragonimus westermanii (Kerbert,
1878)——#5 2 WD 3 ICRR¥ 2N , KA ) 72
BeAh) THCEL, TOWRBEECLA (1943),
B o G (1950) Zofiic &k VEICHE SN Tnd,

HRRCBNCH T =+ DR REA DY) 7TDHD
72D RN M (E8R 5 1942~1948, €0
ft) LHETHOHFEIVEE (BAK, 1958) OATHD
7, SEOFEDKESR, HEER > DEHERHED 2074 Y
BRICKEALHY 7HBREENZS, EHEHLL 34
HrbdRAEINZ, TADE—DII19684 9 A ICEE
FHORBIKEE B 2 = (5 2 ), RIC[HE U < 19584 9
B, ZBM&MANIE 1 23 k0195647 A, HERTOH
Aprbl=a (FBLER) CTHok, UEOEDIBANEAR
LAY T IEFEE 2 B 40 e R KPLIC 2 1
T30 EHEEINT, L LABDEFEEHIZERD S
OB BBERBRNEZEN WL D BT
BECHT=FDEDRNH) 7EBREENE DD,

2. Cercaria of Pseudexorchis major Yamaguti, 1938
—AF ) 7, B (1920), L0 (1988) A&
Wk VEEREN, BRITHBE (1956) & D EEMICHEG X
nTwnsd,

AEEENLN) 7OBMRCR T 27 HE2LDE, AT
=FIEHFEL TN BRIEED e LB ) 7D 5 5CIkR
AHEERIE <, BFEBVTI6.4%DEERERLL
(BB13R). L2 M HIRLISND BT Hilfic s
INTCRERERERL TV ED BANIE, ARICEHT
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DERENAY 7O HHEHBOTCRECHILEADN
720 RIFHIC ZAINEIFIFNITIRD 31. 2% 239% HiEG U5,
Rt CIZBETDT2.9%, IEUFND53.625D40< M
CEROHSDH Y, KEID 0.2%, E/HED 2.2
%D EROHIE D A B, L CREHICEWER
TH2orko

3. Cercaria of Centrocestus armatus Yamaguti,
1988—— DN H Y 7T, FHH (1917) OHELIR
HEOWREC L VBN, RITHRE - Bl (1958)
Zk VZQHMAEFTLRP AR N2, KRICE T BAR LN
71 7 DAHFIFER Wb 5 B RIE i Ic b,
AHEBVT 0.8%DFERCH D/, BDERICTHER
ENZD BT HIRD 8.9% (BBLE) T, L0VDTF
BRI L DSMIE D B30 %2 LI EoERICHR B E N,

4. Cercaria of Metagonimus spp.—— AN 7 7
CIEERS (1929) i RSB M yokogawai & M.
takahashii D =FEIEAET 2 DO LB ENBEOE
HPBREETH oD T ECRERBILAWTHFHCH T
7’2o LD LEERD Pseudexorchis major D71V 7
LRELLTROZECIDTER L &, TADEARE
A ) 7 ORARMREZABOBO—HEFI 2L,
FRLVFTHROENHY) 7TRBCREE B DTWERT .
Hbdo

HOHETER L CTEOHIBRAI iz 2D LEDFE
RITHEWE S REHEBNT0.6 %TH 07k HKHE
RCHOEDEFWEIFRBOBETICI T 5 6.2% (5
33, ) IITRHDO K EITIC BT 2 8.8% (BB4K) &L
THY, BEHE LCRARTIZVWIND 1 BT TH
D7, ik (1958) & 2 HRET KRBT 2 HFE <&
Metagonimus DN 1) 7 35 HHBAERC, KXt C
Pseudexorchis major D271 7 8 EECH D/,
BOSWER2REL DD LEIBND,

5. Cercaria of Notocotylus magniovatus Yamaguti,
1984—— LB AT O MO A ) 7C, LEBEZEL
SABACT, BE3a2ALTWD, A a) 71
=) A911) Bk, FEHEICEZ S OMEBRC L VFH TR
RENTWe2s, 1uEa (1988) i€k YV N. magniovatus
CRETDHC ERPAL D EARDL, COHMAEHREEHF
B (1959) ICk VHRE XN T 5,

AfEEA A ) 7TOHBMRICE T 2HMHEREHCEBWT
0.4%DFERCEDAED, EELTRPHIEEZ B
13, hTAFETD 2.4%, #HEATDO 1.2 8EFR T
AT /ST D — T ATE LD ) T 35960%
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6. Cercaria nipponensis Faust, 1924 INEDRI
BEnn) 7, AEDF/CRHE (1915) Dk o
HBRHY, ik (1952) Kk VEEMAMESHE N T
Wb, 2ZBFABDICE D EDRRIE Acanthatrium
1ageniforme LHEE I N/ZBNERETLEI N THEV.

AEEANTY) TIRETORMTHA XN 2 5FERI
—RITAE S, #5F 0.6% 2R L%k, BHMORINCIWN
T 4.620ERERTHE DD (HBIR) 28, 2D
HOMECIBEZELEDEL KME 1 BUTOSERC
HD%o :

7. Cercarvia incerta Faust, 1924——Jifilg bt w1
) 7 EEERIT2ER A ) 7, Bt (1998) Dik
HL D HEE ENTWEIERTH 2R EOREHIL
RHTH D, CTOFEMATZREILGHE (1953) 12 & Y &Tab
ENTWd,

AN AY T H e C nipponensis »[EREIC{ER
TlEH 28 AHC MR EN, RACE BRTD 6.5
%, KHIFTRD 4.8% L2225, &k LU
0.5%DEERTH D,

8. Cercaria monostyloides Ito, 1960——AFEL 5
REDIER N7 ) 7 CTHERPE KA D) 7IEBW
TRENERS BEHAEAL D) 7EBNCER T, &
D KREX(FH 402X118 p, CIWEIRE9.2>58.5p, I
H60.6 < 64.8., WHATH2T.5>29.50, MEHMIFIRIL 2 ((4
+6+5)+C6+ 54 5)) =68C B2 HIf (1916)
DELITHE, FH (1917) OEfE, % (1918) OFHE,
E¥F, HBH, S (1930) o BREA LKL CZ, =
OHEBRDEDLNDH, WINBE—EEHERAL,
BELO%AZ2ME L/c, &3 Faust (1924) Benbz
C. mutabile, Cort, 1919 LEZE L 7ZB-ENENBENED
HHTHEININECHS 5, COFEBRE TERIH
TdHdo

ALY 7ORCH T DHFERIZ 0.4%C, &
HicH R, BCHETD 2.0%, BHETD 2.2%7%
FREERTHD,

9. Cercaria yoshidae Cort et Nichols, 1920 — &
it (1899 Lisk&Hbr b xN/chEawrnY) 7, ED
FEA TR (1952) K& VEtREN TV D,

ARCEBT 2205 MIGErEN, =5, SR, 26
JIET, KEH], HmEED 6 HirBEbN0, FER
FWwohd 1%T T, BIEHIKCE 0.1%Th D%,

10. Cercaria innominatum Faust, 1924—— KD i

76%)

(FERPHH - E 8K % 6 F

Benrny) 7 (B2RD6) <, Ak (1918) o HEE,
ZHE (1918) Q¥ @A L L—H L, T/ADE Cercaria
innominatum “[FE L/, 0 A BREIEONTH
TERIFCH 2,

ARRCB TR (0.1 %), K{=HT (0.6 %),
BT (0.3 %), A (0.08%), Wi (0.5 %), 7%
FH] (0.04%) @ 6 AT DREE N, BELTRHEIC
ZARR XN,

11. Cercaria of Pseudobilharziella corvi Y. 1941
B OERAEFERE N H ) 7 CHERAILDE & 0 iEE
WROBM» bWEEZN/CREE—HL, T4 E Faust
(1924) &k Y Cercaria scritta LI NzdDTH
2, MHEEEDLO—A, FHCE VFERICREREEL
OTHERE HZ M5 7 BEREE L, Pseudobilharziella corvi
CAEBC EEPANMNCLAEDR, EDHMICONTIEE FE
RIFRTdH %o

AEOHMRICH T 20 M BRE 1, B
DFESKTIL 1949 £ 1 H, FREIAEHERE 205 76 = th 3
=, 1957 4E 2 H, ZE)IETREILERE v 5 877 R 6 =2,
19584E11H, PRFANY3 X OWEETTAR P2 B 4300 i 8 =
Bl = CRFAERIF0.03%CH D%,

12. Cercaria pseudodivaricata Faust, 1924——\ >
2% Pharyngcal Longifurcate Distome D|fEZ41 % 1
7T, ZE (1918) PMEEBEATVEER B L TR &
—HLl, BROBAICHEEEREZDDCH 2, HHHEE
1B 146X Tdp, CINZAES4 > 39p, MEWLME29 % 324, WATHLE
18 p, RS 16339 o, RIEER 151 %16 o, MEANfa 2

CC24+2) 4+ (24 2+ 02D =200 ZOhE) (&
2RID 2) 1ZHANC Strigea BHCE LT3, #AED
Z4 ¥ =2 clE Neodiplostomum B @573 HkHE e
CHFELTEDY, 20 Hrb3NEABLLHY) 713
Neodiplostomum BIZFEE T30 LI N, 1
SDFMMC DUV H FEIRIFRCH %,

RO HZBO T ANATAEC D 2 2b LR A
FTCRR EN TV, 34D BI95T4E 3 B, KERTOT
WIE DD 61225 2 AL DY) 7E2RNEL
DARTCH D, FEEDRBRDFLERCIZH D TLI4EM
BT OBE LM CIS=rh 1 = REL 2 3BT 5,

18. Cercaria introverta Faust, 1924—AKFE |3 %k

(1918) DUPFEE—F L, IKERE, MILEAE ) DR
ENTWED, EOHMEBRBICONTIIFE (1953)
CEo|EINTWD,

ARCE T DZDFHS, 19484E10 A REGF 5 A 1166
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=1 =, 1956410 B KRHJIMTSEE 148=rh 1 =, 1957
48 AETIRT 6762 1 =0AE 3 2ChH D%,

14. Cercaria manei Ito, 1960——HdDC KIF DI
AR AY) 7T, A )TO K 44TX157 o, O
W80 X 90, WHEH38 X 48y, JWLMEI4X 9Ty 2H L, 7
HIBEGERES CHER L T»Wd, KB ICIEEXREN
REBHOTEDKE XF 959 X458 u 2H L, ZND
FAC 466X 270 KD MMED 11~ 18K L T2, 13
RERBEGTH DD, TOHIIZ 190 X153 p DREFT
BPEELTED. VFT7 D HRELL ERT 800~25004
RHL ZOBRMIRY & EHET 2, HEillaRidng 72
RIECNE DR WE-EDFEIZE FERIFTH 5o

AT 25 R LC EL, 1956 488 AEHT

199 = 1 ==, 19584E10 A [ PEMT1209=F 2 =2, A5t
3 2RHELIZDATH D%,

15. Cercaria longicerca Ito, 1953——Cercaria yo-
shidae LT T 5D RBBD TRAZ AL ) 7T
HY, EEDO—ANGHE (1953) IC Xk VEHELE L CGlRE
bNdDTHd. AFEDOE L9534 1 A BAIRD
BEBDOOR—ERRINTLRWEZREE LR DD
723, SEIOFEI X 019584 9 B ZBHERD AHHI»
5 2MMaph7=+hCR 1 2OFEERDEDHDTDH
o

16. Echinostome type——717 = (&4 32 i
A 7 RBEABNONTES. 345D5 Echin-
ochasmus grandus, E. tobi, E. milvi, Microparyphium

919

kyushuensis CHd, €D> 5 E. milve ZARD» B
B XA D%, > E. grandus, E. tobi, M.
kyushuensis O 3 IZHFHET 2 & 5 CThH2C, T
IFEN 5% —¥E L C Echinostome type & L C#izt% &
Do ENHD NHY TIF, HEEN, KCHE, ERM
Y, #iT, R, KEETO 6 HisICEUR e,
TOFERITWIN BBO TERTH D%,

B, &A1Y 7 OFEHINE

Ll Eo A MR D BAFRHICATDN A Z R C—HE
LCABICE LOTESRICR L, —RWICRFR &
DHRIZHNC B2/, Cercaria monostyloides |3
1 AFOFERP0.01%TH Y, REWHAUMIC LR LT
6 AR 2.1%TCRA LAY, DBERECAHAET L
CBlco ENERAC Cercaria yoshidae |3 1 ~ 4 B 23
HBWEERIEL, 5~ CRFERDELE
T LWk, #F/z Cercaria of Pseudobilharziella corvi
BB INTNED1H, 2H, 1LAEEOLAMCD
BB E N CNED DEH ICENT 2, ED OB T
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Table 5 Seasonal fluctuation of the cercariae parasitic in Semisulcospira libertina

MONTH Jan. Feb. Mar. May June July Aug. Sep. Oct. Nov. Dec.
NUMBER OF SNAILS EXAMD. 1401 2353 3497 935 1717 803 2604 2239 6726 4882 2587 2837
Paragonimus westermanii 45 == 24 24 13 2 6 = 60 61 42 s
Pseudexorchis major 264" 2465 - 163 ° - 306 199 19- 288 7 259+ 1850 600 ~-728-:"166
Centrocestus armatus S 4 19 5 1100 15 16 24 35 8 93
Metagonimus spp. — 13- 01 — 1 5 4 S e 13 0 18
_Notocotylus magniovatus 4 — — it B 9 20 i 29 o 7 65
Cercaria nipponensis 29 12 8 8 6 2t il 1 8 29 12 8
Cercaria incerta 153 8 11 = 3 = 7 54 23 11 24 1
Cercaria monostyloides 1 5 17 55 16 ¢ 4 28 2 27 & 18
Ceraria yoshidae 8 5} 6 7 L = ik o 2 i 3 s
Cercaria innominatum 4 — 2 = 5 e i = 3 2 1 =
Pseueobilharziella corvi 5 15 = = — o =3 — = = 8 S
Cercaria pseudodivaricata — —_ 53 == == — = . — = — —
Cercaria introverta — = i s — = -_— 1 —— 2 e =
Cercaria manet = — i — e g — 1 e 2 — -—
Cercaria longicerca - 5 — . — = — e 1 ~E — e
Echinostome type 1 — 3 —_— — 2 i — 2 1 — —
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matoda). Jap. J. Med. Sci. and Biol., 6(3), 289-
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Y. & J. Ito(1950): Contribution to the morphology
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309-314. — 14) Komiya, Y. et al. (1952): Studies
on paragonimiasis in Shizuoka Prefecture (1). An
epidemiologic survey on Paragonimus westermanii
along the Kano River. Jap. J. Med. Sci. and Biol.,
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DAY =FcFET b RBESR O, MERMEE,

13(5), 626-646. — 20) #hRE—(1958) : FfFEHIT
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22) BAR=Y(1926) : #HARBREB TG 2=, =
OHFERICH T (E=IR), HHiF2 b~ o _h
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wicklungeschichte von Notocotylus attenuatus (Rud.,
1809) und N. magniovatus Yamaguti, 1934. Z. Pa-
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On the morphology of the larval forms of Paragoni-
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Summary

About 34,000 specimens of the fresh water snail,
Semisulcospira libertina from various areas in Shi-
zuoka Prefecture were investigated to study the cerc-
arial fauna. More than 16 species of cercariae obta-
ined were as follows ; Cercaria of Pargonimus wester-
manii. C. of Pseudexorchis major, C. of Centrocestus
armatus, C. of Metagonimus spp., C. of Notocotylus
magniovatus, Cercaria nipponensis, C. incerta, C.
monostyloides, C. yoshidae, C. innominatum, C. of
Pseudobilbarziella corvi C. pseudodivaricata. C.
introverta, C. manei, C. longicerca and Echinostome
types. They were illustrated in Fig. 2.

The geographical and seasonal distribution of the
cercariae were briefly explained. It was noticeable
that the cercaria of Paragonimus westermanii was
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observed from the other three new areas besides the
already known endemic area in Shizuoka Prefecture.

As to the relation between the length of snail and
the infection rate of cercariae, the infection curve could
be grouped into four types. Cercaria of Notocolylus
magniovatus and Cercaria incerta were belonged to
the first type which was characterized by the maximal
infectson rate at 21-25mm length of snail and
remarkable decreasing its rate towards the larger size
of snail. The second type, C. of Paragonimus
westermanii, C. of Pseudexorchis major, C. inno-

(HAEmyHit-% 8% -5 6 5

minatum and C. of Pseudobilharziella covi had the
maximal rate at 26-35 mm length of snail with the
decreasing its rate towards the smaller size of snail.
The third type, C. nipponensis and C. monostyloides
had also the maximal rate at 31-35 mm length of
snail, but no decreasing its rate towards the larger
size of snail. The fourth type, including C. of
‘Centrocestus armatus, C. of Metagonimus spp., and
C. voshidae, had the character of correlatson, namely,
the larger was the snail host, the greater was the
possibility of harboring the cercariae.
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