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Sy rtebe] wghpdl fiz oF 401 % Him Ao R FF
5 a9l e v} (Habe, 1978; Kwon and Habe, 1979) ©] & HEE W wy
o Arla Yxi= mwg v vk gu SE3F A
Z9 mtded i 01%31 sl frsr g Lol 9lA st g9l L =AY
Lo] ¥ ¥ %o]r}(Chung, 1983). o & Ho ¥4 AAdE AFA, AGE, AHT, FETF 2 AA
o Fue] BAEE FALL & 38.7%0 wIT UE Tol dAslel Qv AYIE FHez AR F
Ao mol(Bae, T =F) Lol Ao e 94, 3y, owAds} EFe Fd Y+ whd
Bt o] el WE AU 242z o v g Ao vhEAA, zelx Ags w59 x"Ae A
@%o] glo} Bithyniidaesto] %3t sl F& o TE AAAd ez sl LA FE Tl & BF
> (Parafossarulus manchouricus)st [ 7}v) o} | (Gabbia AFE AR L7z, A9 A FErez &
misella) ¥ ZFubo] Yt ZAoe=w wBix v Uz A3l ok (Fig. 1).
(Chung, 1983) %3] 7}y OH% o] -} Zo] Z o} ik 2. BruRel A
o FF 5 Roiwk BxHYxz ol FE 94 AFEY A AMAE Az Aol Holx 10 FkolA
15735251 9 ZAolelz mwe o] glrh(Soh, 1978). strainer®} D-frame net% &3l HFulf & A4
=2 Kim % Byeon(1981)2 A A% ¥ ¢kAl oo 4 Bm, WA A F Ad¥E 70% ethyl alcohol g
Gabbia sp.& AR T &= g = Chung(1983)& o] Eo o mAd FEALer 25 A5 I ZE NF

2539 557 2 4 2% 934 A9 B
%o ool BAGE AqNE AEF KF 2
Agel Aol AE Aol FAWA Aol eolw

b Yz AUE el olEe Aol B
|

10,

# & u} 9l (Chung, 1983).

S-e)vhefel A 2] ol FelA A 1A Fe 1052 By

Slev)(Soh, 1978) AAE FFRAHRAH FoA °]
QA w e FEF u § 2 (Paragonimus westermani),
7} & % (Clonorchis sinensis), 77 (Fasciola hepatica)
9 9.1 7} 9} & 2 (Metagonimus yokogawai)® Zio] T},
Fra e Tz & F5F 5 A FAdel 2
gt 7= A Aoz Bws v 9o} (Choi et al.,

1975; Choi et al., 1982), @<L dol A28 g
Wl Folf gdeold FEF FEAGA B} nae o
o JfF5Fd A¢A AFS

o A1l F7%5F il (Semisulcospira libertina) . ) N
. — Sachon-Kun \
e 7, HF553Y #Eehbe dAdA g, $FR ~
Adqen Fad drddel & Zod Fig. 1. Map of the Jinyang Lake, Kyongsang-
ojo] ¥ AFE FARE TG AFS Ao Nam-Do, depicting collection sites.
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£ menthol® n}3# (narcotization)8}le] A I == 3}
S et
3. E&7F 70| 7= (Cercarial trematodes)?2)
HA

b, AEEe] AFEAETY A A E A
4oz RE o)A F F&9 fu -f% (digenetic cercarial
trematodes) &8 7 FE5A L A=t 5% sodi-
um thiosulfate® X 88 4% 4-(deionized tap water)
40mlE 7 fa 3ol EF3lx & sl d e AN E
o] oF 484 7k5 ¢t goose-neck lampE 2 3td A AR
of A% ¥ 2" 0185 o @ r) 4 (dissecting
microscope: X 60, A/O)3loljA] Holdgw odwl &
a2 et st #EHA 22 frlfEd rediak
A 2kl 3l od o} (Miyazaki, 1961; Hamajima and Ishii,
1963). FAol o d ¢ FrlFEq AFolv BE2Fdo
2 0.001% neutral redv} Semichon’s acetocarmine © &
A skl AANH L, FelFE0e EEA L (fame
celD9] o} vjd & Falstr] 93k Fetolr Aol
Aotdle i fE FHAE Atz suETazE
42 r}g paraffine 8 H-slx (sealing) ¥ 4°C
W4 zo] B3H3l9ctrt oil immersion lensE- o] g3}
A7 st o

4. MEXe =HHM

a) EE=EAMAzk(Dissolved oxygen: D.0.) U ME
gtety AL QT2 (Biochemical oxygen demand:
B.0.D.;)

Al 85 BODHe} s E7 glo] FA4st] AHT F
T AgA2 $usle Winkler's azide modification
methodel] o} 3le] A gke}¢ o} (Standard Methods for
the Examination of Water and Waste Water, APHA,
AWWA, WPCF, 1981).

b) Cadmium, lead % copper

A8 300mlE AFH, HRGEABE(BAFEEE,
1980)¢] e} nitric acid® A A 2l 2 DDTC-MIBK
Hog FFH oL F23e atomic absorption
spectrometry 2 A 33} 3 o},

¢) Zinc, manganese, calcium % magnesium

2] & 300ml% nitric acid® A A eld %, Standard
Methods for the Examination of Water and Waste
Water (APHA, AWWA, WPCF, 1981)¢] =2} atomic
absorption spectrometer& A}-§ direct methodz A =
39 ot

d) Mercury

A8 200mlE # 3 F cold vapor atomic absorption
spectrometry® A 23} 9 v} (Standard Methods for the
Examination of Water and Waste Water, APHA,
AWWA, WPCF, 1981).

e) &2 % pH =X

T AFQAANAN AH Ay 7] &3A e pHA =
Ak Az AgAudA 24384

28 895

1. JEE g7 28
AFs FH 6/ Ao A A=A
% (Class Gastropoda) 4% (t}%7), Semisulcospira li-
bertina ; =92, Cipangopaludina chinensis malleata;
o} %, Parafossarulus manchouricus ; & %3], Ra-
diz auricularia coreana), )3 (Class Pelecypoda) 5
F (2N, Unio douglasiae ; 8 %27, Anodonta wood-
iana ; S+A FT.&) 25, Lamprotula gottschei ; A,
Corbicula fluminea ; 2\ &5}, Limnoperma lucustris)
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Table 1. Species of mollusks collected at the Jinyang
Lake areas

Species Collected Areas

Class Gastropoda
Subclass Prosobranchia
Order Mesogastropoda
Family Pleuroceridae
1. Semisulcospira libertina(¥*) Dam area
Family Viviparidae

2. Cipangopaludina chinensis
malleata

Family Bithyniidae

3. Parafossarulus
manchouricus(*)

Order Basommatophora
Family Lymnaeidae

Dae-Pyong, Omi

Dae-Pyong, Hoi-
Byong, Omi

4. Radirx auricularia Dae-Pyong, Hoi-

coreana(*) Byong, Omi,
Madong,
Madang-Jae
Class Pelecypoda
Subclass Eulamellibranchia
Order Palaeoheterodonta
Family Unionidae
5. Unio douglasiae Dam area
6. Anodonta woodiana Dam area
7. Lamprotula gottschei Dam area
Family Corbiculidae
8. Corbicula fluminea Dam area
Subclass Filibranchia
Order Eutaxodonta
Family Mytilidae
9. Limnoperma lucustris Dam area

(*) ---Medically important species



FE5FA e E FAY F AfdAt A=A
o A9 FR5F FgHolw AFdAAE RobE
£ 29 ot muddy basine 2 sojglE AN 9 L8R
(standing water) o] = Zo|AE 2 F F o g9l
t}(Table 1).
2. & (Parafossarulus manchouricus) 0 Al
FEH EER ROURE

% 686vteEl ] o ¥ & ZAMEE vh 2 F 48utE] ol A
fFulFEE AET 5 Aol AEFEL 6.9%%2H,
1095 A Aol A %2 AEEE 2ASHO.7
%), A2¥ T E=FH §9)H32L Cercaria of Clonorchis
sinensis, Sanguinicolidae#}ell < 3}+ Furcocercus cer-
cariae, Cercaria of Loxogenes liberum, type 19 15
4F0l9len, EFE FUREY HEEL 0.14% 24
Vet Foll mlgte] b e AEEE By 2574
9 o & zbold 4 glodch(Table 2 2 3).

3. Ct=7| (Semisulcospira libertina)0l X S&
g2 E&F ROlwE

AR F 4760129 ohE &
ste]ol A ful 3¢ A EHA %
A 109l A& “1r’“7l°ﬂ*1 7}%} e A EE
2Hv(5.2%). %9 #vlF5& Cercaria of Meta-

gonimus yokogawai, Cercaria yoshidae, Cercaria cris-
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tata, Cercaria innominaium, Cercaria of Centrocesius

63olgex o

Sormosanus®} Cercaria nipponensiss
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— 195 —

ox
Lo
2
e
P8
o,
e
¥

Ir

Jol
o
Ei

A A 3l (198349 8Y)

£ Aol & Hol

, PHA &= 4 719+ 71t olsia ot AR = A=

W BtFolA 6.928 He vhae wgtert AE A
7.26~7.60¢] 2 & ngvch. pHA = g A9

A Anzie 549 ZelcH(Table 6).

5. SEM22(D.0.) ¥ MESEE MARTE

(B.0.D.;)

19834 849l A d A Xz Ful 60 AAALY &
EAaFe F39 #5F7 6.0 ppme i A R,
AgFs AFAGe dhvigl vl Fo] 9.6 ppmeE Jb
A wohen), WA el 8.7 ppm, =tFAA el 8.0
ppm, F WA G| 7.8 ppm, 2= PzAd R AF

fo g ot ¥
o ol K ore X
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Table 2. Monthly observations of trematode cercariae
shed from Parafossarulus manchouricus
(Dae-Pyong, Hoi-Byong, Omi)

No. of No. of snails

. . . Infection
Month, 1983 snails infected with
examined cercariae rate(%)
August 186 4 2.2
September 305 25 8.2
Qctober 196 19 9.7
Total 686 48 6.9

Table 3. Incidences of larval flukes shed from Parafossarulus manchouricus (Dae-Pyong, Hoi-Byong, Cmi)

August September QOctober Total
Larval fluke T T

No. Posit. %  No. Posit. %  No. Posit. %  No. Posit. %
Cercaria of Clonorchis sinensis 0 1 0.32 0 0 1 0.14
Furcocercus cercariae 0 1 0.32 1 0.51 2 0.29

(Family Sanguinicolidae)

Cercaria of Loxogenes liberum Tapel 4 2.16 23 7.54 14 7.14 41 5.97
Cercaria of Loxogenes liberum Typel 0 0 0 0 4 2.04 4 0.58
Total No. of snails examined 185 305 196 686

Table 4. Monthly observations of trematode cerca-
riae shed from Semisulcospira libertina

(Dam Area)
1. No. of snails .
No. of snails p Infection
Month, 1983 examined mfceecrtciﬂi:gth rate(%)
September 53 1 1.8
October 423 22 5.2
Total 476 23 4.8

o AFE /71 7.0ppme] FXF 24 B.O.
Ds A& WHAde] 1L6ppme R 74 Egtxw, 3y
A el 0.4 ppme & 7HA ko QzAded AFF
%7 1.2 ppm, 2w} wpdAx el F3 0.8 ppm,
283w DA3HF7t 0.7 ppme] L E 2} (Table 7).
6. MEXIL BHOIS g

s 4 iﬂ’ﬂ"]? 571 A gezRe 3 A
A4z :L¢°l£ fFe A FE v cadmium
AA G AE5A &gkor coppero] & 4§

Aol gl 0.002 ppmE 71 E3P ot A A Y

i. rle }m
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Table 5 Incidences of larval flukes shed from Semzsulcospzra libertina (Dam Area)

September October Total
Larval fluke
No. Posit. % No. Posit. % No. Posit. %
Cercaria of Metagonimus yokogawai 0 0 7 1.7 7 1.5
Cercaria yoshidae 1 1.8 1 0.2 2 0.4
Cercaria cristata (Furcocercus cercariae) 0 0 3 0.7 3 0.6
Cercaria innominatum 0 0 7 1.7 7 1.5
Cercaria of Centrocestus formosanus 0 0 3 0.7 3 0.6
Cercaria nipponensis 0 0 1 0.2 1 0.2
Total No. of snails examined 53 423 476
Table 6. pH values and temperature (°C) of waters ol A= 0.0005ppm~0. 0033ppme] HEx & wych
at the collecting areas of Jinyang Lake in Fdo]l L2 o]l x dojAo]z 7 &% 7L manganese,
_,,-,__,,,,éig,“t’ 1983 _ magnesium 2 calciumo] v}, sl -$-3 A AANA EX
Area pH values£=S.D. Temperature(°C) Table 7. D.O. and B.0.D.s values of waters at
the collecting areas around Jinyang Lake
Dae-Pyong 7.26+0.03 32.3 in August, 1983
Hoi-Byong 7.40%0. 10 32.3 = S
Omi 7.300 32.2 A D.0. B.0.D.s
reas —
Madang-Jae 7.6040 32.3 1 2 3 M+S.D.
D . 9240. 25 32.
M‘f;“dlareaf Ik 2 00 oL 8 Dae-Pyong 87 89 84 87+0.25 L6
ake .60t .
e e Hoi-Byong 7.8 7.8 80 7.8+0.11 0.4
i .61 .
Ade A2aA g Zinew A4, 849, e O™ 00 S e TN
A ol A 0. 02~0. 03 ppmol gz Ak AN AL 2 . aj\g'Jae ;'8 ey sotols o
257 ggon leads vpgAle} AP 2 am Area T e ‘
= Middle of lake 7.1 6.9 — 7.040.14 L2

0. 008 ppm>} 0. 005 ppmo] 7| = ¢l -&
% et dzAde s AEHA ¢

#o]t}. Mercury
ot 71 ek A

Remark: Unit=mg/! (ppm)

Table 8. Chemical analysis of waters in which the mollusks were collected at the Jinyang Lake areas in
August, 1983

Areas Zn Pb Cd Cu Mn Ca Mg Hg
Dae- Pyong 0.03 0. 005 ND 0. 002 0.13 9.48 2.48 0. 0005
Hoi-Byong 0.03 ND ND ND 0.10 15. 31 3.97 0.0033
Madang-Jae 0.02 0. 008 ND ND 0. 38 7.18 1. 80 0. 0006
Dam Area ND ND ND ND 1.11 8. 32 1.89 ND
Middle of lake ND ND ND ND 0.15 7. 46 1.91 ND
Remarks: Unit=mg/! (ppm)
ND=Not detected
Ao uldted &L calciumo] & (9. 48 ppm~15. 31 FFo o]Foda QFIFEA oo THH A&
ppm) ¥ & F e A oo EF AR 2 ozl Aol 2L AFF AEAR ¢8A AL F
55 % Yell gl ot (Table 8). F& dojch. W AAM oA A%, #F}H 24
A7 FAT BAZ ARG vag 4L glet B
1 & zAl A AgE AF AF FFAA 43 (P. man-
chouricus)o] A E Y5 A F3 ‘F%—% o] & &
75%%1?— AFA, AFT, AT, FET 9 AA FAF2dE F AT Aew FHdc oEd
T 5 A, ol dAH v AFiw AP AR 24 3 4 dF(biomass) g FEI FHUA =
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= F9¢ 54 31015 o e v bk )

hung(1983) o.glvhel o $-8lo] R AA o
‘I’l’ fr A 84 2}01" g AAg v glev T
& o) e 2 79w & (susceptibility) 7}
g W glems o 4 gloh what

7442 2 4 Bithyniidaes| Zol A 9l

A48l g el
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. A g BE EF ORF AEE
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thapojo] EH4E
sk zelv 7k
redu o] 4H B8 L&
gAdor & AL Aol
f$ede] AaAE FHol vz FHA Skutdtd
muddy basine 2 Helgly @A g e calcium o]
Lo B wtgolA A4 e & F 9lof(Table 8) ¢

e 2 fr f o

cmel Bl AAel & ATE P F det oF
AxRe] BdEe] FhY 24t B ATFNAE A

o=gich 7HEF A AL Fuol oul ARz I
oo nEHdEAe] 93 zaAdFsr do R
g s ojok & Flo| .

BT A A AFD 3F9 oL FEF EEA
o) (Radiz auricularia)= s|$39 A A=A e

A
7| (Semisulcospira sp.) ¥ HFEA

WA =gl o, T gl
5o AFoAer FA" F Yol FF Azl
5 gravel basine 2 HelgE MAAE HFE o
Al%i ‘4‘ o 5o SRz AAAG F A
°;l ge Folgee Axmd mojol ¥ FAolH.
A4 oE ]011/‘1 amrtsh F29 KrlfEel AEH
Az v 7Y gAe smAdEFe oAF FAST
ol o] (Plecoglossus altivelis)?] ALA o] =& 7H¥-%0]
e gamAtERe BdAders zdd F Yo

4 994 2a4dTE AR 0 9ok

2 9ol A A" =97 (Cipangopaludina chinensis) 7
o] o ol & (bivalves): A g o2 2149 F o AAT
A ou g Az Yorng 259 ABAE AT
o wAAd2 Bart 9 FEeldes, A& D
fdol MA s FFEDY FFEAE Fob AE ARl
o FEF FFd ARE :E 15t e wWERA
(Limnoperma lucusiris) 7y A %3 3 f-ol 7tA] 7k = o
dee B A4 FAdF F Aok ALEE TA
o2 g 7ol AFAE v XA 54 A, T F40]
2 AL 79T W o] Fd A AAYRAY AAAAE
obgel FHH ok I e A
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AA =z seviete] g3t sl AE A
A ¢l v} o) Al § %% (digenetic trematodes)] 7FdA
el dlgk o F3= vk A4 o] v (Kim, 1982). Hirose
(1913) 7} vhkAl §-Z JE7o| A A A& Oncomelania
& g5l 9 fAg FeorRH FE ‘rr%"‘4 74
4 qlAEgz, Muda(1913)7} el = & F4 FZd
A ARG e 2R Metagonimuss $ul {32
ubA g old Kobayashi(1918)&= #Arlx ¥ Asds=
Agde FHez2d Felvet s4 Adezyy A
A FErldA F 2059 FE2EF FEFEE Fa
g th.  ofe] 192213 Kobayashi®e &3} g4
A3 wha F2HE 60%‘9’] FEF FEE V] 2
g vk 9z, ZeolE Han 2 Chun(1963)0] 744
35 7)) ]oaoq/q 47 s} th& 7 236 6%9 cerca-
riae ZFgddl & P ogt wp Q. zelxz wrAE S5
frEe AL ol 5 uAql zlo] f FEolr} H
Z Kim(1982) & A5A g AN3& chEs1elA 11
Fo HFEF WeREe g G4 dAdEA HyxT
A 1A rer 2 28 44 AsEddz 2
ub gleh
2 dvolA Pz
+7)124H 6%
Cercaria innominatum=} o “&74&4311:“1 Cercaria
yoshidaeo} W3] 2 ¥ & <3l B typed] Hn
o] B A& ARg Zojet & 4 9k 14‘4’ °]
Y A¥#Ae Haw F H ik gk ol
A Ee QA FEF *‘r’r%‘*g] T EOE oR, %
AT, FEdd Adde F5F #5399 S0 ged
ggFetrtes AE o

i

i
o

=2

rC

-]

r°"

EY
=,
o
ofe o
rlo
i
21
T ek
&
39,
32
far
£

2 B

AAGw A A 2E EFF (Clonorchis sinensis) 3
g2 dA Q' AFA WFL ¥2e o8 F
$EE 2A4ez, 259 A4RA 2 FEF A00H
2. (cercarial trematodes)?] ZgAwlE ZAbslzA
1983y 84 ¥-H 11¥97tA 4/MYzk B o Foll 24319
d o g e AshE d9d
AFs 9 6/ AdelA delz HRA= g
% 9%z 2 % 989 FE 33509l
7V &2 4 F9 )%= (Parafossarulus man-
chouricus) & X ¢3 Ao A, L17}elE2(Metago-
nimus yokogawai)®| 3| F 59 vt 7| (Semisulcospira
libertina)© 379 359 A FAA AAHA ot
-3l o] (Radix auricularia coreana)y 85 A 3
S EECEEEErES

3. e Qo] FEF AUEL 6.9%% e 2
Z EFE fuHEY #AAEL 0.14%%h 2 o
Furcocercus cercariae, Loxogenes liberum type 1 2

19 §2% #3° 227 & 439 §3F #01%

=1
ar

E\’rlrt-‘
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5ol A&H gl

4 TErlel gle] $5F A& 4.8%9 00, 2
A% EE Frl S e L.5%9 A5E F
n e AEEA @t 2 Qo Cercaria yoshidae,
Cercaria cristata, Cercaria innominatum, Cercaria of
Centrocestus formosanus 2 Cercaria nipponensis =2
FEF Fulfeel A2 % 639 F52F f9%
¢ A28 + Jd9d

5 & A¥F 2 89 AAY A9 w4 pHE
6.92~7.609 WHE BGw 4% 31°CH A 32°Cd
Al Aele B £ dglth

6. & F Al (dissolved oxygen : DO)° o P2z
Aol A 6.0 ppmo 2 s1A o PR EP
9] #rtal 9o A 9.6 ppme 2 7] F e AE RY
ot AEstsbd g o 7% (biochemical oxygen de-
mand B.O.D.)2 sh%8 A A Al gFGo] A o2 2

< B.O.DsA (1.6 ppm) & 2 g3, 7] ARl

‘”ﬁﬂTrﬂ 14 vz ¥2B.0.D.s4 (0.4 ppm)S 2 g ch

7. ARAA FA FAF 81A 9 2 A8k
up 25 FE3 °]3P9i°“} N5 AFA Gl 4 cal-
ciumo] & Fako] Y53 ¥ohSo] A HAr}

(£ d9+% 9&"3?}"“ Qo] Addel A5 Adste F

=24
W fl_ol '8"5

A ANt g A5G BER A
e =G o)
¥ 18 s
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Cercariae shed from Parafossarulus manchouricus.

L
2.
3.
4

Cercaria of Clonorchis sinensis (100X )

Furcocercus cercaria (Family Sanguinicolidae) (100x)
Cercaria of Loxogenes liberum, type I (100x)
Cercaria of Loxogenes liberum, type IT (100x)
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Fig. 3. Cercariae shed from Semisulcospira libertina.
1.

5.

Cercaria of Metagonimus yokogawai (100x)
Cercaria yoshidae, B type (200x)

Cercaria cristata (100x)

Cercaria innominatum (100 x)

Cercaria of Cenirocestus formosanus (100x)

Cercaria nipponensis (100x)
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Fig. 4. Freshwater gastropods collected around the Jinyang Lake.

1. Semisulcospira libertina

2. Parafossarulus manchouricus

3. Cipangopaludina chinensis maleata
4

. Radix auricularia coreana
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Fig. 5. Freshwater bivalves collected around the Jinyang Lake.
2. Lamprotula gottschei

4. Corbicula fluminea

1. Unio douglasiae
3. Limnoperma lucustris

5. Anodonta woodiana
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Distribution of medically important freshwater snails and larval
trematodes from Parafossarulus manchouricus and
Semisulcospira libertina around the Jinyang
Lake in Kyongsang-Nam-Do, Korea

Hae-Chang Cho, Pyung-Rim Chung and Keun-Tae Lee

Department of Parasitology, College of Medicine,
Yonsei University

The Jinyang Lake is dammed up Nam River, and surrounded by Jinju vcity and four counties;
Jinyang, Sanchong, Hadong, and Sachon in Kyongsang-Nam-Do, Korea. The areas around this
man-made lake have been known as an endemic focus of clonorchiasis in Korea. The present study
was first aimed to know the distribution of freshwater mollusks including medically important snails,
and larval trematodes shed from Parafossarulus manchouricus and Semisulcospira libertina. In addition
to above studies, water analyses in each snail habitat were carried out in order to figure out a part
of their environmental factors.

This malaco-ecological survey was done at the six areas around upper, middle and lower parts of
the lake for 4 months, August-November, 1983.

Total nine species of freshwater mollusks were collected throughout the study: 4 species of gastro-
pods; Semisulcospira libertina, Cipangopaludina chinensis, Parafossarulus manchouricus and Radiz
auricularia, and 5 species of bivalves; Unio douglasiae, Anodonta woodiana, Lamprotula gottschei,
Corbicula fluminea and Limnoperma lucustris.

Out of nine species of freshwater mollusks, three species of gastropods; S. libertina, P. manchouricus
and R. auricularia were medically important in terms of the transmission of digenetic trematodes to
humans. P. manchouricus and R. auricularia were mainly collected from the shallow ponds and the
irrigation channels with the muddy basin, but S. libertina and the bivalves were only collected from
the stream of Nam River where the gravels and rocks were dominant.

The levels of dissolved oxygen (D.0.) and biochemical oxygen demand (B.0.D.;) of the water
specimens sampled from the study areas ranged from 6.0 to 9.6 ppm and from 0,4 to 1.6 ppm
respectively. As a result, it is considered that water system around the Jinyang Lake might be
relatively clean without any heavy pollution of aquatic microorganisms and organic materials during
the period of this study. On the other hand, eight metalic constituents from the water samples
were also assayed, and all metalic ions detected were remarkably low below the legal criteria.

However, calcium ion in the water samples from the habitats of P. manchouricus was considerably
higher than others.

Infection rates of digenetic trematodes in the snails were 6.9% in P. manchouricus and 4,8% in
S. libertina, respectively. P. manchouricus snails harboring with the cercariae of Clonorchis sinensis
were only 0.14% among the snails examined, and other trematode cercariae except cercaria of C.
sinensis were: furcocercus cercariae, cercaria of Lozogenes liberum type I and II. S. libertina snails

parasitized with the cercariae of Metagonimus yokogawai were 1,5% out of the snails examined,



— 204 —

and no cercaria of Paragonimus westermani was found in S. libertina snails in the present study.
Digenetic trematode cercariae other than M. yokogawai observed in S. libertina snails were: Cercaria

yoshidae (B type), Cercaria cristata, Cercaria innominatum, Cercaria of Centrocestus formosanus and

Cercaria nipponensis.



