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CHATAPAT CHUANPRASIT : CERCARIAL INFECTIONS OF FRESHWATER
MOLLUSCS AT PASAK CHOLASID RESERVOIR, THAILAND. THESIS ADVISOR :
ASSOC. PROF. DUANGDUEN KRAILAS, Ph. D. 205 pp.

Cercarial infections of freshwater molluscs at Pasak Cholasid reservoir, Lopburi
province and Saraburi province, Thailand, were investigated molluscs and their trematode
infections. The mollusc samples were collected four times by counts per unit of time method from
21 sampling sites between June 2011 and April 2012. Five collectors collected the molluscs every
20 minutes each times. The species of mollusks were classified based on shell morphology. A total
of 4,435 molluscs were identified into 9 families, 12 genera and 16 species. They were 9 species of
gastropods and 7 species of bivalves; the gastropods were 7 Lymnaea(Radix) rubiginosa, 1,505
Bithynia siamensis siamensis, 1,003 Clea (Anentome) helena, 100 Pila ampullacea, 203 Pomacea
sp., 627 Melanoides tuberculata, 14 Tarebia granifera, 67 Filopaludina javanica, 250
Filopaludina sumatrensis polygramma, and the bivalves were 69 Indonaia substriata, 98 Scabies
crispata, 132 Scabies phaselus, 196 Corbicula arata, 3Corbicula blandiana, 29 Corbicula
gustaviana, 132 Limnopema supoti. Trematode infections were examined by shedding and
crushing methods.The infection rate was 4 .60% (204/4,435). Four species of molluscs found
trematodes; they were B. s. siamensis, M. tuberculata, F. sumatrensis polygramma and T.
granifera. The infection rates were 1.99% (30/1,505), 27.11% (170/627), 0.40% (1/250) and
21.43% (3/14), respectively. Seven species of trematodes were categorized; they were Haplorchis
pumilio, Allocreadium isoporum, Loxogenoides bicolor, Cardicola alseae, Apatemon gracilis,

Echinochasmus pelecani and Gastrothylax crumenifer.
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d' a o ] A g’.}
319 9 Nemauazauisvew/asnriesgniingdy (A) nudueu (B) LUIA

2. IOUNTIVALVY (planispiral) WaT1thnulaenaslasldaiuihnildensenuendiddana

U

[

1 A A 3 v P i ' A A 19 Yo Y Ay o
druthnlasnazizenitluaumii (anterior) adunaonieglnadifdunanomumnas

. A A Y A A A Yy 9 A A A A A Y
(posterior) 11lasnagniadieiionan)aondiugiy nlasnnegniauniensulasnaiuui
(319 10)
3. 110en 39 (patelliform) 1ddruseaveudoniudimaidduna Taeluua columella
e v o A Ay o Yo Ay Y . ! A A 19 Yo ¥
AWINNVAAIT 1)aonNegAIIUONAIRA NG ABAIUNIN (anterior) dautlaniiodlnaday
o Ay o . A A Y Y A A A Y 9 A A Y
FUNARDAIUNAY (posterior) 1aonNegnIImURIBlpARlADNA UG Y faanagn19A 1Y

ynijeAeldondiuun (U 1)



511 10 Aamanazdumisvesdenvesgnssanun (A) nldendude

@uly) B) nlaenauan @uduiand) (©) nlaenluuuivueou

JU9 11 iansveslaenvioors
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[ A a2
myiaviaaenvosr A

Q A = U 1 1 % g td'
m3idavuiaveailaon UNITIATIUANE AU (qﬁj‘]_h/l 12)

=1

Y} A o ' A Y A Al =K 1 A Y A
1.ANUAINveAaen1ey TagianndiuinninNngaveduesaniadaaIunnIeNgaves
1hnilaen (CB 1o AD)

A A v A = =)
2. anueMvseaNugIveslaenvos Tagiasinseanlaen (apex) lildsveugunlaen (AB
¥30 CD)
[ 4 & @

3. anunwvesveuithnulden Tagdaanuuagudnatsveahnalaenvinaumiialigan
AU (GH)

A @ J A Y
4. anuevesveinlaen Tagiannuuigudnannvestarsanugevesthnlaena
wila hdsveugunlaen (EF)

5. MIUVIU (whorl) V0IW0y [FUTUINYAYAIBEDAYDINDY HLIUWFULUIAGIND

v
a

£Y <3| = @ ' =2 9 = o =~ 33| A 2
YALTUAY Fﬂglﬂuﬂ\ﬂﬂ 1 Ll,azu‘]J’Jumaulﬂi]umuujmum\imEJ’JmJ’N‘ﬂ 1 %Lﬂu’Nﬂ 2 L%uuhlﬂ
A

13999 UGN

51U 12 myTavueveudenneesrifien (A) Anunienvewldeniesgngs

Y ]
Vauuu (B) mmmwmwmtﬂﬁaﬂmﬂgﬂmaﬂmﬂ © Humsvatuveatlaonvies
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MsAd MUK AR
] 2 < o A y 1
vovaewrhegluanlunaie (Class Bivalvia) Hudaintnldennideiizlig
A @ Y A v R a o 9 Y A = =] A
mleunuvalnainsInugaaanualIsnamiedar (adductor muscle) ttazoudar 130
@ . . = @ =2 A Y v A Y @ Y
VU (hinge ligament) FNUWDIZBA)aonNIIAUHAILTNY AU sgnaUAI8TY
1 < 1 o Ia o @
[59n71 hinge teeth Fex0TAIdon T1idrenuilszneudieiugTamsaianazfunamesa
A 2 2 4 4 (=] < @ =)
(314 13) Mmstanaziavesduionduniiodaldonaaeanousziluaraiutauazns
(3 { o A ' ' v < 1 {
waavesnsmiiedadenyh ldrhgnialdendiuuugavewlaenizonion Tudludiun
gy X ' A A 2 9 A A 2 o 9
gnasvunouaIudu vinavewlasn Inaau Taemsaiwlaeninunseusy Tudgouvee
. o a o < g 1 a a
pon llGesq i ldinaduatsuunlaensouon Tusenitlusuaizonindumsniaaula
. s ) o vy o ] v
(growth line) Maguilunlaendnensiovritld lasnonlaennesliauon Tuasuuuaz 14
Y o A v 9 Yo A A A 4 A A 0 A A
aunuiuvewlaeniuimddunanlasnieginunienenlaenynaiunlaeniegnia

Y oA A A v
‘ﬂ)’”IfJ‘JJ?Jﬂ@HJﬁ’E)ﬂ"]ﬂEJ

507 13 Tnssadwdauaee veudennesassdh (A) nldenvesdeshneusn

B) lasnresaaadinelu (C) nlaenviesassrhdruuu



sUs19v0m)aonuazilu

_Y

o @ a A = ] I = ~ 9 [
aﬂ‘hlmzﬁmgma‘wEnﬁuml,ﬂaaﬂﬁaﬂuﬁmmmm%mﬂugﬂﬁmaﬂmmuhlmmgﬂ
{ ' a 9 9 ) o
awmaouginangy 174 vearnaugl lvnazgiSvesmuinestiaduriuazAundavse
9 [ S o 49! )=} 1A Aa Ao 9 v Y 49! A Y
Lﬂ‘W'IZﬂ'lUWﬁ\ﬁ]%‘JJLL\“IEJﬂG]’J"UuQ'QLiﬂﬂ')']ﬂﬂﬂ'l\?“]fuﬂllﬁuﬂ'luviaiIﬂﬂl&uﬂ]u’ﬂifln’laﬂqﬂiu

nlaen (gﬂﬁ 14)

507 14 aenguvuaisqvesnesnu (A) su i (B) gUdmasunmy

U
'
= 9y a

(©) giesaarean (D) 31 % vesnnan (B) gilnay (F) jiawmasw

~ =\ A o o 9 3 v A
ETJV] 15 !Lﬁ'ﬂ\?ﬁ?ﬂﬁ']ﬂﬂl@ﬂﬂﬂﬁi@@iliﬂ (A) anevign (B) a1g3nanyau (C) e usan
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anvazvosiunosannsa lsiuunsiavesnesiiunuanyasdugiuveutlden
WosmMuuNFHaoiizlimeusnadenuuadnyuziuverosaNananuinuanNA1
Aunesnusie liiusu ana Pilsbryoconcha variauiuglansaiaua luiiu
LAMBYA 1FU ViBYAN Pseudodon LazuN¥HATI WU lan1iAanaziuameauion

ana Hyriopsis

9 dy J a 9 A
59YYBINAINEUBAN (muscle scar) UTMA U Iuvulasn

Y A

vy X = A 1y .
1. 598UINAWLBEARN (adductor muscle scar) 398NDYATUYHILTIN anterior adductor muscle
9 9 = .
scar IDYAIUNYLTYN posterior adductor muscle scar
Y dy = Y ) < 1 [ Y o Y d‘” =
2. 508UDINAWINOAUN (retractor muscle scar) 1 UIDIANN ALY INd N UNAWIToBAMN
2 Y A gdA=x g A g v 9 A
naestelinihnasndiemimanaumn 11 lunlaen
Y dy ~ o 4 ] Y v
3. 598UINAWHONAR INTUNTNINDT (pedal protractor muscle scar) E]gglﬂaﬂﬂif)ilﬂlﬂﬂ
vy R = y X =2 9 v & A a o @
nawiogarazsosveIna oAU aIUNINFU UTBsN0ga 1A (RNIMNA INANY
uagAae, 2550)
a o <3 1 { 4 X g
vosaewrhvazlizindwnsodungiiuunui (foot) N1 lumamdeu luaaailu
[ AA (3 Y Y A 1 H A . Y Y
dyuiitueenuegaeuMmunivestden nuvewse lavleu (siphon) N1eAILAN
A ) A A A A ' a o
vinamegaveauden onnzoniioneyesninilasniznuaiuiuialnaguo ey
v A A
meluvesnes vuavsenourua
oy g oy A < Ao vy v : Y
A, w1 uudun e nu Az YanyazuuumuIe tazglienay
Tufiansevnu Taem Tdurushvesnesassrhl¥lumsavaauusaziimsdautlas’ly
o [ (3 é d' ] Y @ g}/ d' E) [ @
dmsumsdean dana lnlumsmaeu lrvewrui lumsdednivezinerdesnuus s
A 1Y A % Y dy d‘ﬁ a 1 ] Y o ] A & 9 1 Y 491
YBUARANUMIIANARIYBINAMHBNEARRT WU InUuR U den &9 laun nduile
=y g = @ 1 Y 9 dy ~ S %
Naa Insunsnmesvie lumssanveHUNLazna oSN NMes¥I8 TUMTHARIUD
' 9
HHUIN
Y v [
¥, lgvlou Mavnaeusunavesvouuiantmadeunasgiielaveuly
I ' o 3 . . . o 3
vesgosrzueniluaeanens lewenu1inint (incurrent, inhalant siphon) tag laswleniiia
Y 1
900N (excurrent, exhalant siphon) vogaadrhuaria levouniaesorvaeunany
Y
A, uuwiia vesveodesrhiivuialvaiuiuaesiu Unagueiedzaeluvesend

g A [ A A Aad . . . g}/ 1 d‘ a 1 9
Tunesihvadunauniaet Tolia (Family Unionidae) UHWUINNUITIUITDIADATUUUUDILNUY
S y

9 Y 4 [
ianigosduiegnaIumevesdinvosiijitlavesssuumuaue M saegmiloold
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=} a o . a 9 9 49'
(anus) (58n312)A%1)3110178 (supra- anal opening) VOVVBIUNUINAYTENBVAIINAWILBLIUD
v A . 9 dy . 2 A Y Ao o 9
$A% (radial muscle) HaZNAWIHDIINAY (circular muscle) FIUHUNNTIAUMS THaioonvD
y 1 =Y g}/ o H 4 U o U % gJ/
1 U uNLNa (mantle cavity) aDUFUAATHINNNGINUMITUTUAE LazasuFuuen
~ v o Y] A
NYIVINUNTEI1Ua0N
Ui UNaIzAANUA AonNogdoIlTNUAD UTNUTOUNTDONTAD
. = & a A A g‘.: a 1 I~ a A
(periostracal groove) ¥uilulsnunTasurUUenNVoIVR LN WINaBg Azl uLT AN
9 dy =K A a ] 1 1 a @ A =) 1 =
AANHONNIAAR VSUFRIINTEHNuUnanuilasnilaslsenavaregveat/asn
] a a A J a ] é =® ] < g}/ =
1B 3NN U Haz eI DUNIIUNFIADITIYRE Faeznilnnuuruvestlaenvios Tu
o d 1 1 a o %’
oo ANMIUTIW 19U Y98 Nucula lamarck F¥oauunasznievildnszuaringinig
MUMITLAZ 0NN NATUIUDIFDILN U
1 A 1 ~ 9 9 1 A @ ] g’/ a
drluresnizlsnennnnihnnlagmmzvesnveudsiieglugtiu veuuuuia

[ y a o o ' a 1 o J
UWQ?Z@‘U%%L%@N@@ﬂu T]TGlﬁj%ﬂﬂlliJuLﬂallﬂ‘UﬂﬁTiuWﬁﬂﬁ@ﬂaﬂﬂWUiﬁW ﬂ?i!"ﬁ{l@@ﬂ"ll@\?

Y L} 2 )
ﬂi%!lﬂuW%%Ftﬂﬂﬂf]ngW&ﬂN@aﬁuﬂaﬁI@’IEJNWHLS{’IITE)E]ﬂTHQVI,GD'W’E)u

(% A
MsIavalasnvesdadr

(2

v = = v ! 1 dy
m3ylavuiaveilaon UNTIATIUANE AU (qﬁj‘].]

=).

16)
Y A o A ' A ¥ oA = A a9
1. aAnwnvea)aenves Tagdaninveunldendiunneigatwweunldendnaiu (CB
A
¥30 AD)
A o o A oA A A = ' A
2. anugaveailden Tagdaninonlursediuiigeingavew)aeniaeualsuenlaen (AB
A
¥30 CD)
3. anurveanlaen Tagdannalasndiun Inshgavesdhauniliduldenaaunlng

ngavesrhdndunile (EF)
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A o A Y A
311 16 M3Tavevea)aenvesaewrh (A) aAnunauazgaveutlasn

vosasardl (B) aAnunuivealasnesasan

wens vy (Fluke or Digenetic Trematode)
Wm%gl‘]_lllﬁlﬁ'ﬂ@@ﬂu Phylum Platyhelminthes Class Trematoda Subclass Digenea
gis lmileulnled 5105 wieenaiSermadunii (anterior) nazdhumediie
. o w ' = ' o v A o A YR
(posterior) 81813 UHIINVUAIA (dorsoventrally flatten) lusigeanaludidn Heterzinldda
I 9 j’ I = T 1 (= a A [ )
Lﬂmﬂuﬂmmummum 138171 sucker mu“lmguﬁawm A9 oral sucker @EJ']J@TEJTTH"I
Y 1 = ] Y Y 1 (= Y] Y
’d’f)iJ’i@‘].l“lf’fN‘]hﬂ 1ag acetabulum (ventral sucker) %QBQV]NWMV]’OQ?{’JHGWEUUNBTJEJ’J&W?(EJ‘
= 1 ! @ = % U A v o [} =
uazmﬂmﬂ@qiummmﬂu 3J3$1J1J1J§$ﬁ"l‘ﬂ IUVVIUNY igﬂﬂﬁUWU‘EWWHTBEJTQﬂLLﬂ%
4 A o I = v I w A = v = .
ﬁ'll‘ial;iﬂ! ﬂ”liﬁ‘]JW‘L!Tgll 2 1y ﬂ@i%ﬂgﬁu@lﬂﬂﬂﬂ"liﬁ‘lJWl!Tgl!‘]J‘]JiJlWﬂ (sexual reproductlon)
9

U o 1 =) A v J 1= . v v KR A a 1 dy
ﬁ'?]i!igEJ%@]’JE’J’E)‘L!?Jﬂﬁﬁ‘UWM‘QLL‘U‘UUliJiJLWﬂ (asexual reproduction) muuwiaﬂwmﬂuﬂquu

on Digenea (g‘ﬂﬁ 17)
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1 [

U 17 gisrednvagi ldveanens 1ol (Sude ndaey uazame, 2544)

sUswanpuzng lveanenslulsl Brown, 1975; Neva & Brown, 1994)
a @ [ a A g’a 3 [ da@} = A
1. A9119 (Tegument) anbazEoy vIATRztluduyuimniguvsonun

' 9
£ LI

A 1 Y 1 Y @ o w Y I Ana
Elmiqu"lﬂmmzwum@ﬁmwmﬂaan wmﬂummmﬂizﬂ’au"lﬂmmcma JUFINDY TUUBN

< =< J = At
e Tnnaduvousaanulszanm 15-21 lulasuas I plasma membrane AQUOgTLTHDE

1w =< U g 9 9 dy o Y Ao
G]’E)ﬂ‘iJUlGI)'IﬂWﬁWG]m"U’EN cyton cell aausuludsznouaionauiionas cyton cell MHUUINTY

=

1 g’l L% o 90‘ a % a
AMWFANAIY (Malek, 1980) HoNINUUETIMINNgFNIMIsHAZIAIA AIWTUDINeTD
Y a v A . d[ 1 dy Y (%
Ty'lsnesiiadadiansnan mucopolysaccharides L& polyphenols Fymsmalausnilesnu
] A %’ 1 4
M3desrioigesuadlaad Id
2. SEUVNIAUDINIT (Digestive system) Uiznoudrethnogdiunthvesdian
Y Y @ I 2 AW I Y g
AOUTOUAWY oral sucker AN UADTIOY (pharynx) FINANHULIUNA WU HADADINT
) Aa o I o 1
(esophagus) tazd 14 (intestinal cecum) UnAan l&vzuendluaeauvus uaztlarsdu s
a A d A &R a ~ 1 o = Y Aa
n113511)Apen 81T NIV UVBANAINTBNIVDUNAT NVINUNBYDIABITYAFITINIAINGY
o w ~ [ a 1 ) Y A Y
a1 o lutluensazarvszgnganunmathnuazdeslud 14 ennshdesaaroudignga

=< v o Y a A 19
“Iflliﬂflwu\iﬁ'lhlﬁsllENWEJ'lﬁ ﬁ')utﬁ‘klﬂ’lﬂ’liﬂulll@la\iﬂ'lifﬂg'@jﬂﬂ'lﬂ@'ﬁ]ﬂll'wn\iﬂ'lﬂ
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I [l 1 [
3. 520U152a M (Nervous system) (Husznvegade lidudon dsznoualeily
Uszam 19 nuaunasvesnasaeisuaziiduilszain 3 4 Auaggogniesdiudig au
9 = a a [ S 9 A 1 =) o
noe uaziitjuilszenniyuinuedvrzmauazliidulszamn hasuasuinui,
o 1 <3 [
4. 52UVUVUDNY (Excretory system) Us2no VAN ciliated cell VWIALAN iF8ATT flame

v A a A e A [ = 1 9 o w Ao
cell aﬂymzﬂmﬂa@u”lmm@wma (cilia) LmJauﬂmﬂmmﬂuﬂszmﬂagﬁmwmmmmau

=

9 1w Aa 1 a o Y A o A 9 o v Y 11 o 1 <
Pazimnulunesuaazaiia mwihinaaandesnsmiadignedunisvnaan Tusaulu
NovUIA 1Y A9 collecting tubule tazd l1/gnaann1e (excretory bladder) NOUYNTUBONIIN
sImMenigIlaneaIuiegavesdian
v .
5. 55UUA UNWUTF (Reproductive system)
a 9 . . A g a = A 9 =
1015 10 1390 Digenetic trematode Milutls@nvosnudl 2 s Ao mag tazmaile
Tuadeanu endu wensluldinen
o A o Y o A o @ a A J @ '
5.1 odeazauiugmag Tagna lazlisumz doadu verialivinnae9ow W
a A A Aou A 1 a . o = 1 <
wens 1yl lwden uazuiatialiowden w0 Wers Haplorchis spp. ommeiizistanamiu

u

Y < < S an ' @ I ' a
nou Wunanasedludes linooqiges (vas efferens) ApaIngnommzidlsuilunoogd

v o ¥

[ A g . . ¥ [ 1 g A
Klﬁiy, (vas deferens) L‘]Jm"ﬁHQQQWﬂ‘me@ (seminal vesicle) @Q%x@@ﬂﬂﬂﬂ%ﬂl%@ﬂ@f%

. A . = ' Y A .
(ejaculatory duct ¥13® cirrus) FINOADUAUITUADUYNHNIN (prostatic gland) ‘]Jﬂﬂq&l wulu
Y
Wes U Ha 8382zd Il 9ziige (cirrus sac W30 cirrus pouch) fueg gitlavesaduaziwag
a J (% @ S . A a A . a
219 ATIMAVDIBIZINALNY (common genital pore) H3011JAIAYY (male genital pore) TuySw
d' J [ 9 T A a
Wnﬂﬂuﬂ@ﬂhlﬂua’gl,!,mmwu’enwmﬁ
Y A o J = Y [ 1 v A A A 1w
5.2 2T AUNUTINALNY ‘]Jigﬂ@llﬂﬁflﬁﬂlléll (ovary) 1 9U Eﬂﬂﬁﬂiﬁiﬂlﬁluﬁ\l‘ﬂﬂﬁﬁ
Y o < ¥ X . ' . . ' a v
llﬂlﬁuﬁl@ﬂUQQLﬂUHTL“ﬁﬂ (seminal receptacle) LLaZNd vitelline suneuITan ootype aq1ln
k4 . Y A Y 1 = g 1 [ A 1
AQUAIY Mehlis’s glands Mniuilaguagn Fuilunosnnvaliinnevazilasengnisuen

1 1 % z 3 ¥
asadulareneazimiand o nunUY Fon metraterm Ua1e11nBNA UKD seminal

T Y
receptacle 9z 1noillAvongn1eUDNITEN Laurer’s canal IFoNUNN0UARIGTDIAADATUNT

'
A o w

o J a 9 o A A o = ' &£ A . . A
WﬁﬂJWH‘EGUENWEJTﬁGl‘U'liJ 2 A7 INANENDIYIETNAIAYDNDYNNHY U AD vitelline glands 1170

9

W
. . A o I 1 ' Y o v A A
vitellaria ﬂ%hﬁﬂﬁm%tﬂuﬂ@g 2 PTNUDIATNY WUUIN

a . . % I ) @
Wae vitelline cells @uﬂummammu

drooulu 1
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f;] INTIIN (Life cycle)

J

a Yo [ ~ 1% [ 1 4 Z‘, v A @
weons lu ldaududy Herdvegluitameveslaan nanunazdad Inmanauiiug
uuvedume tazoon liusnaelsziodeed lvesngnisuonitenelasusenuiniy

4 [ %’ o 3 v 1 a . Y. 9
a3z taune visotaane Weoasgi wanniduareeu lus@iRey (miracidium) az197 1)
o ! X g ) o A X X Yy a d
ooy urios Fulluleadaana1aaan 1 (first intermediate host) @ s iluszes
4 a o Y a I 4
Ao 15Bda (sporocyst) Usnmea lduosrosnsonsy liluaszezaloTsdaagn (daughter
o % a Y A ~ = 4 1 A 1 9 1T A a
sporocyst) d11i5uNe5 1o ldidenazliszoz o Tsdad 1 junso 2 u udwaytiavoane1s
I a a y a 1 I 4 y 4
daunens o ldatiaourznigae liiluszogife (redia) uazivosaiso (cercaria) o103
~ a 3 A J ' 3 A Jd o o A . .
Mizonsyauneg lvoenainresieagluiin WonyTeddaana19@aN 2 (second intermediate
= Y o o Ly oy a g 3 o
host) Mvanzay 15y 09 woe 1 Uar vz lwdh Iuazadanenwdraiwgedadnaredludn
' s A . 2 g a A s 9 L.
POUTLHLINAUYDIANTY (metacercaria) FUUTzozAAAD 11D TaaAgati1e (definitive host)
a (A a 1 v 1 a d a U 1
MnuAIBeUTzezAaaor 11 A1eeUNe5IZ0oNINYITFAAUSIUAINUUNS DT IUAUVDS
o Y Yy a 1 @ o A a v g a I v 3w P~ Y o
arldanuduaunisae lldsedorzinesmaniveznsgiludauands U7 18) sniudn
' 4 a { a 1 ' J '
gouszozivasmievoaneslu lilideanaunsofanodng laaaganelaas Taglidos

[ Y d' Y am 9J a Ly
WulaaaniInalan 2 ﬂ’JfJ’J‘ﬁllGIfL“]JWINN’JﬁuQIﬂEJ@]N

[

1 18 9303330 Taona T veanes 1ol (Schell,1970)

Can
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foouTzaza1voInens 1yl
[] ] a Y 1 a A 1 1 [ a ]
1 10 (ege) Tvoanens lulifugazytialvinauazgiiaanaienuun ueriia la
I a ] A ] 4 1 .
waan vsiavinalug Jihielaen 1y wielivumauainalaenla (spine) (operculum)
| a a A a S Ao 1 a A . s 1 = e
lunensunriia eoonuaziniyauilsioon lus @@ (miracidium) ognielu Fon luil
1 a 9 v (=S =) d‘
71 embryonated egg Ve¥iiaaeede lilideeuneluiien unembryonated egg (;::‘ﬂ‘l/l 19) v2
pONUIIIYogMeuBNIU A Aroeuszes lus1HRey
2. @90 T BReY (miracidium) 315 19adenszaae Tvudideegiouarsielu

1 %’ ~ 1 Y A @ g ] . A 1 9
M3Ner (31N 19) arunihiineuduiingos (penetration gland) oanu tvedeluns landg
=2 & J o . . A Y 1 < @ a A o £

oy Fuilulaaadna1s (intermediate host) vz lmdgresnizadavudidesouding
Yy a Y 1 ] a I v 1 = 14 a
udraumadngeiozaeluvesnesuaznsyiludioousaile Tsdad (sporocyst) Tu31%
= = .. T A 1 a 9 9 1 Y o w 1 é J o w
1Ag protonephridia 1-2 ¢ AlavenggAlamuIINaIUMevoId1dd TuaIuaTIa U IdIA?
= % I 4 LY o 1 g
1 germ cell Huilmaaauisdazezgmililgszozaile Isdeadae 11
1 =~ 14 a a 1 o 9 = < @
3. avouade IsFaa (sporocyst) 3RyUsNMaIE 1dves Tanvazilugamis
=1 d Aa 1 QS A A a 1 < = 4
U Moludl germ cells Ao Tsdaaniyan 1iluFi@Re (redia) vionsyae lihiluale Tsdad

= ' v =}

& a Y A < o o =
an (daughter sporocyst) Faligisnanyazmiiouay thauazedvrzousmiuluausa §

Y
]

I o A a o 1 4 = A
germ cells WUNUIULININONANAIDOUTLULIFDIATY (E‘IJ‘VI 19)

Y o

o 1 1 I o
4. 100UFIAY (redia) W3U0Tluge Tihnaonesnazdrld anvusgilge Geren
2 . I o A a o 1 A A Y a aAaa
U germinal cells 1HUTIUINNNBNANAIDOUTZEE 1A 1 U11NATITIABD1IIHAAT ALY
v v
(daughter redia) (317 19, 20) AvouUszEzlivzlijiivdnvauzmilowan sniurziimsnan
(A 4 A a ° 9 ¥ o o A I3 9 9 @
ArvouszEzIrRIMITUUTININIIN tazapuMENIIaIAID19EURRNN AN DTN
A 9 & 1A a A o AAa d ' o o o a 9
waeu liandwvinileg Imsesgiusuved@edunoy lioduwa drusuneslold
A = S A
doaz luliszes3iRg
Y I’d =1 . < v 1 a 9}:1' a 4
5. §BRUITBIAITY (cercaria) HuAIDoUVDINNT 1u ldNRTRNINad Tuszey
a2 A A= T Yy A a @ A A ' Y <
sinevseae lsdaa udteouszezgaienesgyluves @ie19s I gisanyuznall
9 v v I v A o Y I A a 3 A v
AR1NUAANTY 1 oral sucker 182 acetabulum §1 ldueniudownn owsa@unudise ly
' 5 A o= ' & = ¢ A
ponanroyNe lihinlniniessmlsaanminzauae l) Fwoweziluleadmmeyso

o v o A {
TaaAfINA19@INA03 (second intermediate host) (319 19)
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v 1

510 19 deeuneslulifluszezaien (A, B) linend (C-E) dmeouszoz lus
aa v 1 = o % 1 A A v 1 4 =1 d'
FIaen (F) aoouszozailalsdad (G) AeoouszesIay (H) A10ouszeiasaise (Mu:

IUFY LAz, 2544)



30

A B
{ v 1 a o 1
517 20 dr0ounes 1yl luade TsGaduazife (A)31Rsul (mother radia)

Y

(B)di!aﬂgﬂ (daughter redia) (Schell,1970)

A a J = . <3| Ao 1 A 1 J
6. frooull Isgainise (mesocercaria) L‘]J‘L!WEJ"ITJG]’J?JE’)MTI@Q?%‘VF’JNigﬂzl"]ﬁ’)i
A v J = ' Y J = . '
ANTINVLUAUTDIAUTY gﬂswmmﬂgﬂum UHUIY U penetration gland 2 f) LAZWU flame cell
< o a dy Y v w1 4 = 9 =
Wuswaumn Taenesluszeziiizaarenualoeu lussozigainiise EJﬂL’J‘Llﬁ]gullliJﬁN uag
a o w ] 4 U 4 [ ] 1 J 1 v o @ 1 a
Uil’)mﬁWﬁ’)%Zﬁﬂlu1ﬂ11’iﬂJ Lﬁ’é)lf’fﬁtjiEl’(?f@lﬂ%ﬂWﬁﬂflgiu%@\nN‘iZ‘ﬁ’JNNuﬂﬁ1ﬁ’)ﬂ°ﬂ‘ﬂ’ﬁ)1ﬂ1\‘1lﬂu
1 901 A = 1 9 j’ v J a g a [ o'ni’

91117 NBUUNADI UIDITUINNAULUBDUDITAITSINUUITSINUUNUASTAUADYADTIUIS WY

4 H
wen lu lifsz el Ui 4laria uia Diplostomatidae (319 21)

gland

primordium
cretory pore

[
(A

g1 21 dveunes 'l luszezli Tanwasnise (mesocercaria) (Schell,1970)
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(Al J = . P~ J = a 9

7. AU UTOTAITY (metacercaria) (31N 22) TuszeziraimiFouesne1s 1yl

a Xy o A X IS A S ¢ 4 ' 7
vt sy luleadaanandinass Gedmlnapiludadii weimiseiio lndig Taada:

o L ¥ Y oy . ~ ' A Ao '

aaanen wazadngaiuaald (encystaion) Higiinnay nlaenvun uazlidioeuegnielu
I o 4 = = I a 1 4 Y J o 1 4 =
Wuivouszezmanseinize FulluszozannevodleddgamodIuaioouszeziyoiniie

a 1 4 y a I Aav 3 o .
yoanens lu liideass landrgTaadgaihe monsapilunesandnio (517 23)

C

= A a J = . 1
g‘]JTI 22 deeunes vl luszezmansosaise (metacercaria) (A) NQU Halipegus

(B) ﬂZj:iJ Plagiorchis (C) ﬂq'll Notocotylus (D) ﬂfjiJ Philophthalmus (Schell,1970)

A B C
~ o 1 A oY A I A '
gﬂ‘ﬂ 23 WQE]E]HWEJTﬁGthl?JLa@ﬂ 1”5383!11@1!%@5?]“53 (A) nQuy Diplostomulum

(B) ﬂZj:iJ Neascus (C) ﬂi,j'M Tetracotyle (Schell,1970)
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@ 1 a 4 A A a = v o I
fed1aneslu i luszozsasmiselivateria Feanunsosasuuneemily
. A . Y = K a A .
family Y190 superfamily 4 FITTHTUUNITIATYIINTEYS sporocyst IO redia Tagoonu1an
A d d v o A 9 1 [l %,‘ A d o v A ~
vosiluTaaaaanareddn 1 uda lyeenaineseegluii iweny Teaaaanaisdan 2 7
Y Aag { ' < ¥ 4 4
wimzay dwouveane1snag lwanlu uduldeugisailugaluilemeveslaaagane
s a g o 1 Ao T o 2 A ] ¢S A = o A
wasmizetuszezdsountianyazglietumgdlid e imisodny ez Suunyila
a 9
voanens1ulsf (Malek, 1922)
1 J < 1 o w 1 . {
sUsreeinize Taena liszneudiedndda (body) Hag@Iuna (tail) (U7 24)
a y A =) = 1 J e = 2 I A
119¥UADIINNFUHTB 111119 MsTM1ee1zsIelunsnein 0193 finfold HuiluAuma
T A U = I 1 9 U a Y A
pgusnudIun Tanvaziluueuue Ta medudaens lunguwensluldideasz

s A Aa o= g a A g Y 1 7 Y A A

IEDIAUTYINUYNADIURD (fork tail) °]NL'1J°L!§$ﬂgﬁﬂﬁ@‘ﬂw'i'é]llﬂé‘ﬁUl“]ﬂﬂﬂt:jfi‘e’lﬁﬁq@]ﬂﬁlﬂiﬁ)twa
a < Aav I o 1 U o A o =® 1
PIYAUNSTAUANIY (adult) g 1 drudidraziietnzdanmzseulInaIuuY (oral sucker)
%30 93822 8AINLaIUN 09 (ventral sucker) 1A (eyespot) 30 1111 UABYOY (pharynx) U149
a (= 1 % g a o
%ii@ 133l pharynx wulungu Schistosomes Fuiluneslulfidonlunu wazdilivasaoms
Ao < vy A < a ]
(esophagus) Naﬂ‘Hﬂ\lglﬂu‘ﬂﬁ'ﬁ)ﬂﬂanJLu’E)WE)ﬂ'lﬂﬂf]’Vi@‘(’JlﬂuﬂNLﬂu’EﬂﬁT5ﬂ1ﬂﬂ@1’TﬂEJ’(,:(ﬂi&WW%
s . A a o o [ 9 9 d v v A 1 dys}
WADU penetration gland 1/1wamau”l«mmmumﬂ%mzmqmﬂaﬁ@mﬂmm’m 2 ADNUD
i’]iJZ’I/INS%Hﬁih {3811 anterior penetration glands AIUNNMUNA (FonN posterior
. 14 a L g 1
penetration glands HAZIYOTANUTIUNFHAD VN cystogenous gland Fatlupouais
) [ ) = s A a < YL 4 = =
cystogenous cells AIHIVATWYIFAN LW@L%S‘EIJUL‘]JMWJE’JE’JUGI,H%Ele,ﬂJ@]”IL“])”fJimLifJ U excretory
° Y A d o ~ I P Ao Y A o o @ 1
bladder mnihmtunszmizvuaievede excretory duct Wunenmuind msuvuaeves
= I 1 ) ) o S a A . = g 1 I
ey excretory pore Wuyeuladmsumsdumeveade U excretory vesicle mgﬂuﬂqm%aaﬂ
= v 9 I @ J I 1 ' ' 9 Y o v 3 Y A A @
EEN R ER I PN E maimﬂu%m’nﬂﬁ YNNATUNIIAIANI MU UININYINUNIT
Y 9 g9 Y 1 v A ] o ~ A

m‘uﬂ:ummvuumummmimaiuwaaiwagluszﬂuwau@a LB NITUUDIYVDUTYYITO

= ' o 7 = 3 Aq ¥
waniasuaissennemelununieuonasan tazll flame cell 111U excretory cell 1 lFun Tun

WAVDATYDDNINT1INY
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{ o 1 a 4 1 X g 1
11 24 vounesluliszozmuweimie (A) nquil finfold Fuiluriunieeg

U

UFNUTIUNN (Schell,1970)

l = v 1 4
MIANYIFYI 1A I 1ZIDIAAI0DUTZIZITOTAITY
AAAEHIVDIAIN )

A Y

4 ~ @ 1 o w ' @ 1 o w o w
L“Ii@’iﬂuiflﬁﬂﬂ‘ﬂmg 1319009819 UANANNY 1B G18INaN ’ﬁW]’f‘i nIvnaEgn

U U
Y

14 a a g T v o 1% a 1 v o
LINT ‘Uil’)mﬂ’)ﬂﬁﬂ’ﬂﬂlmﬂﬁNL“If‘H!aﬂ'JﬂuIﬂﬁl'ﬁﬂ‘ﬂﬂ!gﬂlﬂQW’J’Eﬂ%WHﬂ’ﬂﬂJMﬁﬂ@]Nﬂuﬂ\‘iﬁ
. o Aa o o = = Y 2 o
1. ¥4 (spirne) Tagn 2 lmnunaadnzianyazideauazuialnaifeany
Y
Gldju'é]Qﬂ‘ﬂiﬁ)ﬂﬁ')flﬂ’NNWlﬂLLuuLLa%"UuWﬂLmﬂ@]'l\?ﬂullﬂﬁ1h!!,@]ﬁ$ﬁ3usll@ﬁN?ﬁWﬁ?@W%WU
4
NUINANH UL WIAY AL
“collar spine” v3a1nd oral sucker Gluﬂijn Echinostomatidae
d’ ] 1 . . . . d‘ U
“stylet” wummgﬁluoral sucker Gl,uﬂqn Xiphidiocercariae Tﬂﬂﬂgﬂﬁmgaz
= a 14 = Y
ﬂlHTﬂﬁWNWiﬂ‘Uﬂﬂf]\i"]fﬂﬂl‘ﬂf@iﬂ”lﬁflllﬂ
. < A ' A 9o a 14 = Y
“oral spine” e diuihndasenun 1%%%!14?7%14@!;“]1@5?]%581@]
2. U (hair) duna Tagndeamdavenegs anyaz v vUIzUNazden D3agIul
Yy ¥ H
anpazyuamnsoenasutaznanaula veriausnuguuldulszamegnanuu
=) ! . A a = . A a
138171 “sensory hair” Wseuaviavy il sensory hair NUIIWUIIU
~ I 1 A 1 Y o 4 =
3. AU (finfold) L']JL!LLN‘L!‘U1\‘1‘1/1EJ‘L!i’]i’)ﬂi]1ﬂﬁ’JuﬁWQﬁAIﬂJ”Iii]W']J]lﬂﬂ']JL“If’Oiﬂuiﬂ

119%UA
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Tassaframelu
AIUVTNIUEIND
< o 1 e o w 3 o ' o
Taen lideeuszezeimizoariigidiila vouniuanyaziauvesoiorzmely
FAU UATIUNINIENLI pigment granules ntatiasu GL‘L!ﬂZj‘JJ Heterophyidae, Monostome
=1 a o a <R [B~1 [ @ ) Yo o K 1
az il cystogenous gland arfslunneyiindawes lumivedeizaeluda i liadiny wu
Tunguueaneslu'ldd
@ I [ = = I 9 dy <
- 938729AINE (sucker) WupIizamzlanyazilunamlonUas 9
1 9 9 =~ a
31519nd180781 2 Fiia
9
- 970729AIMZ @IUW (oral sucker) AnBUAAIWILOADNTRIIN TIU
[ [ o w a o v 1 4 a
TnajegneduuugaueIdIA s YauYIel 1UAI80UTZEZI¥05ATIUNY A oral sucker 92
4 1 < 1 1 a {
uman)asunilasgisraiy virgular organ 1wulungu Xiphidiocercariae 301199 tian/asw
1 4 1 1
gUseadegnuns 15 lungu Furcocercous cercariae
- 978729AINZ@IUN0Y (ventral sucker, acetabulum) A1 11 0j9z0g U5 1IN
Y 9 o o Y ' . =] Ty 9 o w 7
AUNBINA1AIAD 8nIulungu Amphistome cercariae H992DYMUNBYAUDIAIAT 15DS-
AITEAIUNINIEY ventral sucker smrffuiumju Monostome cercariae
1 a . I a A gl.z [
FOINNIAUDIMIT (alimentary canal) (I UTEVUNMUAUDIMITIEUAILA
hp — Prepharynx ——» Pharynx ——» Esophagus — Intestine
9 9
Tunaazedrziurzdesinisamgdituazama uazeranuililiedony
V190819 1Y °1umju Schistosomatidae 13wy pharynx Gluﬂf,j:ﬂJ cytophorous cercariae Tsiww

J 1 [ . . : v I w
prepharynx lutyesimiseaiun1neg liAeeny intestine Favznuluszozandnses vn

v
[

NITUVZHNUINIEADITOUT neutral red ALY U
o 1 < { a 4 1 1 o w
FEUVTUIY (excretory system)iIuszUUN Yeauyssl ognidIutioveIdian
3 o AAa P S A o & ¥ o °
Wuedvrzdnansanldsnnnlueiaise Suiludeserdonnudinglumsasiam

nueszuuTuae'ld 3 dau

v
1 =

991810 (excretory bladder) 1Huoitnzifieainavaluajegaiunais
vosdd utaudiu 2 ngu (317 25)

~Thin walled, non-epithelial bladder 1iugeminaadung jUs1uvaduuu
(flat cells) 19U Gluﬂijn Furcocercous cercariae, Echinostome cercariae, Monostome cercariae,

Amphistome cercariae
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- Thick walled, epithelial bladder i ugemissaduun U5 1uxaduuL

cuboidal cell 1% 1uﬂzjm Xiphidiocercariae, Microcercous cercariae Ll Heterophyidae

51N 25 9avUDY (excretory bladder) (A) W WK U (Thick walled, epithelial)

U Q

(B) W90 (Thin walled, non-epithelial) (Schell,1970)

NoVUD1Y (Excretory tube) 1 2 U (37N 26)
-Mesostomate 8NHULUND primary excretory Han 1 @: (main excretory tube) Taeiswy
o 1 ) B = & o w Y ) '
mﬂqwumﬂ'l‘ﬂwNmuwm%ummﬂmamm LLa'JLLEJﬂi’Ji‘]ﬂth 2 NN FrgLazuUasLNae
F) Y . k) [ . ) I 1 <
mmm@m'lﬂmmm‘rrm (anterior) LAZAIUNA (posterior) LlaﬂlmﬂLLGUUQFJf‘JﬂL‘]_]uVIi’JLﬁﬂ‘]
(Third excretory) ¥ flame cell aﬂag}‘ﬁﬂmmmm 15U 11!ﬂf§ill Xiphidiocercariae,

Gymonocepharous cercariae

v
= a

- Stenostomate 919 primary excretory #and 1 g 3u91ngetUne linmedumiiunou
=< 9 ~ < ] Y o v o (Y I '
4 oral sucker taasuluNoLan (secondary excretory) HUNAUMAIUNAL A wanduno

<] . Y 9 . J Y @ . 1

1an€) (third excretory) Tddumih (anterior) 1 N® Tdmadunds (posterior) 1 NOLLATLAN
< a = ! ! . -

HYUAAN Y flame cell ﬁﬂﬁ)@‘ﬁﬂmﬁllwuﬁ 1¥U °luﬂ’qn Echinostome cercariae, monostome

cercariae, Amphistome cercariae
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g“ﬂﬁ 26 NBFTULIUNNE (excretory tube) (A) bl Mesostomate (B) LUl Stenostomate

(Schell, 1970)

Flame cell
) 1 4 = d A o o
ﬂ15ﬂ1LLUﬂﬂQNﬂJ@QL°ﬁ@§ﬂ1LiElclﬁ}ﬁﬂﬂu‘im 3Jﬂ'l§ﬂ'l1’iuﬂ'g@]§ flame Celliﬂﬂini«!'lu

[

Py v o a ay ¥y . < dy
flame cell 81315019 1UNTIATMUAYHAVDINET |8 (Komiya, 1961) g3 flame cell 11Ul

2x[(3+3)+(3+3+3)] = 30

(3+3) 119 secondary excretory AMUNTNI flame cell 2 ¥aas 3 U
(3+3+3) N9 secondary excretory AMUNAIN flame cell 3 PAaL 3 U
2x H9g@ flame cell AudNonazYIMHTOUNY

Turnansdiozwua 3 flame cell YFANBYDIND secondary excretory ATunaa 11/og
Tudrunia 1 ga MsWougas flame cell 9219 [ 1 ununaasldns 1w flame cell 19 1 90 3
o I
ou uFeugasIiu 2x[(3+3)+(3+3+3])] = 30

9=
szuvszeamuazanugan

Cercbral ganglia 1 § 8g53NI9EIUNBY, AIUNAITIUN19UBI pharynx tazd 1w
prepharynx

Y o 9 =] =

Eye spots or Photoreceptors 1/3znauaiglszamiuauian wazh

pigmentcontaining cell (Noble et al., 1989) TN 1 @:’E)grlﬂg cerebral ganglia Tuuneriia

LU Gluﬂzju monnostome cercariae 923 3 Eye spots Janldnany hasuaann



37

A v

FEUUAUNUT

£l

a o o ¥ s A A A o Jdo A
Nﬂ’JTJJﬁ?ﬂﬂ]u@ﬂﬂlusgﬂglcﬁﬂjﬂuﬁﬂ luﬂ\jﬂ1ﬂ§$UUﬁﬂwuﬁﬂQ@giu3$ﬂgllﬁﬂlju Iﬂﬂ

o

920¢ 1UUF 11815211719 ventral sucker N1 excretory bladder #3919 FHADYN A IUNIIVD

ventral sucker

Y
[ %

1 ~ o W 4 = = =1

@]f]ﬂJ‘VIﬁWﬂﬂJuﬁluiZ‘c’JZL“lfﬂﬁﬂ"llﬁﬂ UANU
. < 1 ESE 1A o o & 9 A 1A A

Penetration gland L‘]J‘LW]@N‘L!18@86QU‘5L’JQ&ﬂﬁNﬁWI'TVN 2 UN N%@Lﬂﬂﬁ]ﬁ]ﬂﬂ oral

Y Y o w AAAa 1 an =~ < a A a
sucker muwmqmmmm mmwmmmgﬂﬂmﬁ ﬂ1861,u1]l,11ﬂ!ﬁﬂ¢] 2 YUA AD YUAKY1U
a = 1 1 a yd ) o
UASHEUANLLBYA L¥U Schistosome cercariae mwu@ﬁuwﬁﬁ“ﬁ maullcm
1 Aa [ 9 o w ya o = = =~1
Cystogenous gland 0gU3naaINMevesd1al uaz ldanimis luliveidla neluiidia
< A 1T Ao ] o YR [B~1 [y A 4 =
ane Wiflgﬂllfﬂﬂ HAITHIUNUULUUUIN TIWIWT]UN@Q%NLWH@'JEJ’J%@UG]ﬂlf]ﬂ!c]ff]iﬂn‘iﬂ LA
= 1 < .
ansanasugisadlu cystwall Tuszee metacercariae
. 19 YA v A 1A { 9 9 o w Y
Mucoid gland agﬂlﬁmwm lI‘V]@L‘]Jﬂ’EJ’EJﬂﬁﬂﬁ18@11uﬂu1ﬁ:{ﬂﬂlflﬁﬁ1ﬁ3 ﬂ‘igﬂflﬂ@nﬂ
v Y
mucopolysacharide 9gNINIVOIAININIHNA

9
1 = = <
Cephalic gland 138 Head gland ¥1NouAeNIAIEE cosin LA neutral red ILLHU

AR89 D010 15U Tungu Furcocercous cercariac

AIUVTNUN LA TIUANVDINN
1 o I [ A FY A [ ?,' = [ o
AIUAINI ﬁNL‘]Jl!i’J’JEJ’J%VI‘IGHGLUﬂWﬂﬂa’E)‘L!]lW’J‘IHﬂ"li?]"lfliﬂ Ngﬂﬁ"lﬂﬁﬂklﬂl%
HaLLY 15U
WURN W30M 10N (fork-tail) 15U NN Furcocercous cercariae
9
NWNAU 1¥U NQN Microcercous cercariae
19817 15U ﬂi‘j 4 Megalurouscous cercariae
4 ~ a 12 A o Y g o w A
L‘ﬂf’f)3‘ﬂ1LifJ‘]JN“]f‘l!ﬂuliJiJWN(l‘lJﬂWﬂﬂaﬁ)uvl‘ﬂ’J @1%@1ﬁﬂﬂﬁ111&1!@@‘11@3114ﬂ15lﬂa@uh1‘ﬁ3
' Aa 1 I
UNU 1 ¥U Wo15NQU Cercariaeum cercariae, Leucochloridium cercaria, Mutabile cercaria Fludu
(Schmidt and Robert, 1981)
AIUDUNVBINE DIVNUAN UL TAY 151
a < ' A s A A " a Y} v
A3 (fin fold) L‘IJL!LLWHLLUH‘UN NUNUNUBDUBDIANTYUNFUA DYVIIUATUTUN
(ventral) ATUHAY (dorsal) AU (lateral) 113 01Ua18%19 15U WoIBNGY Furcocercous
I
cercariae, Pleurolophocercous cercariae Fludu

{ 14 a 1 a J
YU (hair) WUNH VD UTOTANUT IV T HALFY WYI5NQYN Xiphidiocercariae
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Adhesive organ 1Tueteziiay 1¥gane nufidmemveuresmisuasia wy
wm%mjm Microcercous cercariae
nolaesnved excretory tube LU ﬂ’ejll Furcocercous cercariae 92N01a00nv04
excretory tube UMM 1o IUFIUHI19%1IA T flame cell, pigment cell 1385 caudal

cell GSIJTIEJ

a a o 1 4 -

FUAUDINYIDTAIDDUISYSLHDIANTY
o v J a o 1
GluﬂWi%HLuﬂﬂﬁjiJeUlecﬁﬂiﬂnd‘iﬂ ZNITUIINANHUSNIIUBDN LBU sucker, collar

. QY ] e ) ' ¢
spines, stylet, fin fold UHHIN !“]J'INI‘L! I@El Luhe (1909) Lﬂuﬂuuiﬂﬂ*ﬂﬂ%nluﬂﬂq%ﬂl@ﬂl“ﬁ@iﬂ%
= 1 Y o =2 4 ~ Yo
3o aou lanmsriamMIAnyu¥esaTe T Faust (1924) "lﬂmwu@gﬂgmuqmmm flame

o Y a 1 4 ~ A ) 1T A 4 é! =
cell “l/nslfﬂﬂﬁWiﬂiﬂ!13’1J‘§NGUE]\1!,G])’E15?H!§EJLWE]ﬂﬁi]ﬂml,!uﬂﬂ’qui]ﬂ’ﬂhﬁnyjmiﬂﬂﬂlu BN

F
Yo A

a 1 14 =\ 1% 4 =\ I 1
awnsnesuieglitvesseimionaziaemizeoomiungulansil (Komiya, 1961;
Schell, 1962; Malek & Cheng, 1974) (317 27, 28 )

1. NN Furcocercouse cercariac ANHMLIAY INIURNNI 01 19TON (fork-tail) 99

o 1 Lo ] v 3 v o 1 a3 a 4
Fonaoiaizelunquilan “fork tail cercariac” Tugeanands 3a lduiunensluliednen
A 9 ~ ' @ = o w A U <
mwﬂmﬁqgmzmmmagﬂuazmuaw oral sucker Liag ventral sucker mmugﬂsmﬂu

I
NSINTEVON NAY'S excretory bladder {111 (thin — eqithelial) excretory system S1ETTIS TS
[ { o I
mesostomate 528% 15 1HAeY (miracidium) vz lwdhgrosimuzauuaziiann lihiluszos
= 4 [ Y KX o 1 I 4 ~ [ a
a1JoT5¥aa (sporocyst) 2 31 AWMU IUT UITZOIFDIATE LAY 2 ¥iiA
I 4 1

1.1 Longifurcate pharyngeate type wuesnis EJ’E]QTL! Superfamily Strigeoidea

TyaziaY Ao Ua1811aunn (furcae) 928N NAMAUNIIHT 8 IddadIMAUA DA IUAUYNA

s

t4 v
1 oral sucker, pharynx, intestinal caeca eN1J3M 31 ventral sucker W3oduiluaawu

(9 =3

a1mInNay

'
a

Fudu T penetration gland pe19vi0n 1 ¥iia neluddnll excretory bladder H1UUUN (thin-

epithelial) 11a¢3 excretory pore (HalndqfuLTNAUMILRAVBLABLIY eye spots 3 pigment
A = oA A o 1 J ~ ' dy 2

Wﬁf)hlﬁJﬂJ 1 finfold NUaemRn STUVIVDOLVY mesostomate !%@3ﬂ1!5811&ﬂquul’ﬂiﬂ3

4 { I v 1 4 a J Y

luale Tsdaduazlasumlavuiluaisouszezmanresaizeluusnudiuiimioa lulal

= & IR o A . . y o J a ¥ a

%QLﬂUIﬁﬁﬂﬂ\?ﬂﬁN@nﬂﬁﬂﬂ (second intermediate host) ‘UNﬂ'ﬁ\?@W%‘W‘]Jcluﬁ@]')ﬁ%!ﬁﬂuu'lﬁglﬂu

v { 1 a
UNYIOFRIA0eAATY 1FU Cotylurus communis “1uuﬂunmaﬂuﬂm, Strigea strigis Tuun
Lﬁ’mm, Diplostomum flexicaudum Gluun‘ﬂﬁuﬂm, Pharyngostomoides procyonis Gluﬁﬂlliﬂﬂu,

Prohemistomum vivax Tuin) gl 1oe) vsoau (3U 27)
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. I J ] .
1.2 Brevifucate apharynggeate type Wuesnis ﬂag‘lu Superfamily
9
Schistosomatoidea ANHMULIAY A0 Ua1811URANITTUNNAIUAUNI G1683INANT 3 oral sucker
] . . ' . . 2
gﬂ!‘ﬂa au1lau191n extensile penetration organ 13i5 pharynx (12 intestinal ceaca UDIUNU
= 3 9 = A . a o v A 2 A
INgINUBY, Y ventral sucker, U penetration gland 2 %uwmaiumm, U (eye spots) I
@ o
pigment WuluRNH Trichobilharzia (T. ocellata, T. stagnicolae, T. physellae) waznyluda’
Y
gaﬂqgﬂﬁaﬂuumwuﬂ 1Qun Schistosomatium douthitti Wag Heterobilharzia Americana WIf
[ v < I a
13i5 eye spots laun s. mansoni, S. haematobium W S. japonicum Failuwenslulihiaealu
a A Ao o J = a = I A LA
AU UNBUAY finfold NAIED L%smﬁﬂmmﬂuﬁﬂaiwm UITVUVUDLLDY mesostomate
118 excretory bladder 111J1UN (thin-epithelial) azll excretory pore Alandarenauan
(51U 27)
U . I J = ] A .
2. N4 Monostome cercariae Wuroinis ﬂagiu Superfamily Notocotyloidea
Y 1 J < =) o v A
ANVULIAUYDULDSAITE AB T oral sucker YUIALAN 10l ventral sucker 1A pharynx 19794
[ =1 A @ Id‘ 1 @ o @ o Y [ =1
6Uu1ﬂsl°ﬂillu 273UAN (eye Spots) 2 %39 3 auagmmummmmmwﬂmmam”hmumn‘wn
gINNAIUGIA TZUVVUDUUL stenostomate LAZ excretory bladder HUULUUDIY (thin —
. . A o a g 9 o v A 1 . =
epithelial) ¥DIYITINITHAAIUNYUDIAINT 178N “adhesive organ” U cystogenous gland Tu
o w 2 A . a2 J &’ @ 1 J = J dy A
mmmaﬂmma (redia) uazmmﬁuyjimium@ma @]'J?)EJTW’ENL%’E)SﬂHiEJGlUﬂQNH o
L fo & o o @ o ¥y < & y
Notocotylus seineti WEJW‘ﬁ@]’JL@]&J’JEJ%%mﬁﬂ@&ﬂuaﬂﬁiﬁﬂﬁlﬂuﬂﬂ UBNIINU Notocotylus spp. 83
I a v 1 {
hulsdalunie uazdadinesgnaleundndle (U7 23)
1 . . < 4 1 . . .
3. NQN Amphistome cercariae Wuesnis ﬂﬂglu Superfamily paramphistomatoidea
@ ' < o o ¥ o w
anvaziAY 1 oral sucker ¥UAIAN 3 ventral sucker VA najogduMevesd1ad a1l
YA 11Q) 119812 eye spots 1 pigment YUIA THAUAZY caudal sucker VA THY FZUVUIVDIY
I 1 o 1
10U stenostomate LAE excretory bladder L1UULLUUN (thin non-epithelial) I9VUNIYUDI
~ 1 4 ~ dy o
IYRYAITINANUBIN NAADANITNYIIVDIN N wrosAsesres oz ntuszey
s A A 3 A A o w s A A oA .
LiJﬂ']LGIfflﬁﬂ'lLifJﬁluW‘lﬂﬂ NIDWIVTUIUBDINDT GIQE)EJNLGD'?Jiﬂ']LﬁfJGlUﬂQMH D Paramphistomum
spp. WENT IUNTLNIZEIU rumen V0 33 ANY, Diplodiscus spp. Nens la ldasavesny,
a o ] I~
Gastrodiscus aegyptiacus Wons Tuan 1d lvajvesh wulunevsnuag luunwede Hudu
(517 28)
[ . <3 J ' . . g Y !
4. N1 Gymnocepharous cercariae Auroinis EJ@QGISL! Family Fasciolida anyaeIAY

9
faInau il cystogenous gland ¥1HNY Rt stylet 1149 oral sucker 1182 ventral sucker G114

] 1 %’ [ 1A F) 1 ’.f o a 1
143 finfold F9M1e1190 e1dBRgUINUAUIHANN Ive AT TR ogn 10 U
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. ! I v o 1 4 .
3180 (redia) tazlasuna lifludadieoussesmneinNise (metacercariae) INMZ LU
a3 4 o oX @ Il 4 = v A A . . v
Wi luilar vedadesnaiudieiusesaiiselunquil Av Family Heterophyidae A1A13)
v oq Ya a o ¥ o X ) Y 2oqua .
T Ivine Tsanens lu liflud 1dun dadidesgndrounuaisninldina Tsaluau Family
. .. v & o 19 1 P A9 o A 1 ¥ 1 o o X o oA
Opisthorchiidae A0 3w0g Iuno1a ludursenea Ingvesun dadidesnaiudadiaeagn
Y a 4 . . v 3 o o o 1 Y a v
Apuntare1nalinluan'ld Family Fasciolidae aaduioerds luduuaznewitfvesda?
9 F [
mendewazernalinluau'la 5y win Fasciola spp. (317 28)
1 I 4 )=\ 1
5. NQU Echinostome cercariae Wuesnig a@g“lu Superfamily Echinostomatoidea
AnBMZIAY U spine collar 591 oral sucker 58121 “head collar” I ceaca #1IHNNTINTZUON
FYUUVUDIYUUL stenostomate 3 excretory bladder L1114 (thin non-epithelial) excretory pore
= Yy v v 1 v o v g 1 Py ua
Mlasennimuiievesiielndguaiuduvesiig vsenvialun lauswaziaa N lda
@ T A Y 1 ’.3 ~ I v o 1 14 =~ ! o
psogusnunuurasi)asulasliiludmesuszezmanaeimiselunesdnfoany
A Y o A %) A v & Aa 1 dy I A A
w30 lmih Turesdadu gnosavesny vie ludar dnduievesnes lunquilaziiluilsdan
o a a o v J 4 1 a 1
linanenslu i lud 1dun dadinesgndroun nazeraneldinalsnluau1d mu
. . . I a o 9 o o
Echinostoma revolutum W& Echinoparyphium recurvatum Funenslu i lud 1dun dwmsy
a [ . I A A o Y a a
wens lunqu Echinochasmus spp. uag Stephanoproro spp. 3rilulsgafsiliinanens lu il
o o J 4 1
ar'ldun dadideagnadeuy uazeraw Id luau (U7 28)
1 . <3| J ! . . . &
6. NQN Megaluros cercariae Wuesnis EJ’EJEﬂLl Family Philophthalmidae an®Me
Ay Ao UTNAa1e119l adhesive gland cells 1ai5 excretory canal (Schell, 1970) ADOUTLYY
J a 1 I v 4 ) ' <
wasmisoniyluTife nlasunlauiludsouszozmansesaisolud1dvesln un naziila
(317 28)
[ . . I 1 a sldld [ 1 A A g’/
7. DYN Microcercous cercariae Lﬂuﬂquwm"’lu”lumu AHUTIAU AD UNINAULAY
I U 1 I 1
Lﬂuﬂu (knoblike) ‘Vﬁﬂg Usraiudoe (cup shape) i stylet agﬂu oral sucker 3 ventral sucker
[ a 1 dy o a Y A . L@
yinalngareeunes lunguiivzihmensluldloaluau Ao Paragonimus westermani §

U o g’/ 901 .. [ g’/ 1
9OUTZIZIFDIMITHUNNAUIAZODNNININKOOTIIAATZNA Thiaridae HAI9INUUIZTINITIY
R 7 o it ' A v ¥A s~ ) A A vy X

lawang Teadaanare? 2 v 1) wsenuiia Taeweiniea: lman luimlenuaz nduniie
A Y Y a A o 3 w1 s A A a & o 3 o
Yoariedaudatimansgwaun liilludsouszezauseiniie iensapiludndniolu
o {
auvsodaine 11 (U7 28)
! . .. . < J = v . . . =

8. NQU Xiphidiocercariae wWueesinis ‘EJ@QGISL! Superfamily Plagiorchiodea Wanyae

1Ay Ao U stylet EJQJ:U%L?J‘EI! oral sucker THa1A2% penetration gland 4181 mucoid gland L‘D%ﬂul

4 a { o 1 1 %,’ 1
Auysal U oral sucker 3 virgule organ 132 UVTVA1BUUD mesostomate 11BUIADUI
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A & . ¢ ¥ A { &
1 s iluszeg3iao (redia) ioao 15@ad (sporocyst) Tuitlaweneanazilasumlauily
4 o J ]
FLLINANYDSATY (metacercariae) MITAININ vertebrate H3 0 invertebrate 1Y Loxogenoides
) a 9 v o R B Bol v I Y] [ v 1 4
bicolor w3 10 Idvesdainsaunas iz daitnszandunauaz nUAID O UT Y IHD 3 -
a 2 A A
MiTEoDNUININY DU (317 28)
. Lo ¢ A ' .

9. NQU Pleurolophocercous cercariae Wil EJ’E)QGLL! Superfamily
Opisthorchisdea lanvazau Ao a1ainand lugdiny penetration gland 9% cystogenous
gland 150 1%l ventral sucker 1u eye spots 1l pigment W14l finfold NANEUHMI LA TNy

% 1 I 4 a
lateral finfold W521VVVD 1813/ ULDY mesostomate 1 excretory bladder Hu1 1503 ATy U
= A I 4 = a J 1 [ a
5180 (redia) tazilaowiluszoziunugoiniEe (metacercariae) Tuila1 wersnguiine liina

[

a o Jd I a L
Tsanens o 1l luaunsedady Centrocestus formosanus w5 1n Tdvesdaitinszgndu
nad (319 28)

1 I 4 [
10. N Parapleurolophocercous cercariae Wurainis a@g“lu Family Heterrophyidea
lanyaziay Ao U lateral finfold USNIWUWI 81833 U penetration gland 4% cystogenous gland
1 = a Y g A a J ~ a A A
TIUVUDY ventral sucker 3Jﬂ1iLi]iﬂJUEJQVliJLG]3J1/1 eye spots U pigment waiﬂmmi@iuimauaz
A I o 1 4 = A o 1 a 9
asuutlasdumeeuszezmanyeiniselullar vieamsanuszeraunveanesly i
F4
nquil 1@ Tud ldau quiv uwa vy W0 Haplorchis taichui, Haplorchis pumilio Wag Stictodora
tridactyla (3‘]]‘17] 28)
! . < J ~ ] . . A o
11. NQU Gasterostome cercariae Wuroinis EJE’JQGLL! Family Bucephalidae Uanye
oA ' o v oMY Y A ¥ & Y o
iy Av negasinasdial d11dadens Ineduueneenilu 2 unnaumas adenumn
o J 1 1 . @ 1 o U
a0 (1INA199INNQN Furcocercous cercariae) WUAIB0UTzezao Isdaa lunosdodr nqu
. . = 4 = a @ I 14 =
Unionidae 520210 15%aa (sporocyst) tagiimansywaun hhifluszozmauyoinise
. 2 a Y ] v 1 a A
(metacercariae) THUmUInuAMITasaidulszam dudusonelminalsaneslu 1y

arldar wousnad ldnienelunszmizuealar (U 25)
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3101 27 dreounens luldidennqy Furcocercous cercariac (A) Strigeids

gland cells

Blrsiunt s Cpmnocephalus Megalurous cercariae

Blicreces s Lighidiscercsis [Er—

v 1

7107 28 drsounmily dszezimeimioriadien (Man: Malex, 1962)
(A) Monostome cercariae (B) Amphistome cercariae (C) Gymnocepharouscercariae
(D) Echinostome cercariae (E) magalurous cercariae (F) Microcercous cercariae
(G) Xiphidiocercariae (H) Pleurolophocercous cercariae (I) Parapleurolophocercous cercariae

(J) Gasterostome cercariae
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a o d' d' 9
NTUAVININYIVD
Y a 9 4 = v o a 1 . A
@I’J’E)ff]quJ”l‘ﬁﬂl‘UullligEJZ!GD”E)'Eﬂ”ILiEJﬁﬁJWﬁﬂ%ﬂ’ﬂ"l!!,uﬂcb'uﬂﬂﬁjh Family #1590
o a o s . 4 (A
Superfamily 19 (Schell, 1970) tazeaduunyialuseduatlad (species) ldiiioanndioonlu
32 ) 1 < ] < 1 ' o w
srazilizuiioterznelusiamends Taena ldazuisesnily 2 @iufe diud1dd (body)
o3zely 1aun oral sucker, ventral sucker, gland duct, pharynx, prepharynx, eyespot,
esophagus, penetration gland, flame cell, excretory duct, intestinal cecum, cystogenous gland,
. I Y U . a = T A 9
excretory vesicle LDE excretory pore A UAn AIUNN (tail) VNBUAILY finfold 2YUINIUAY
A 4 = < v 1 a Sld' a A .
WNW‘iE]“]JﬁHJ“HN L%@iﬂniﬂlﬂu@n@fluﬂlENWEﬂﬁGl‘IJU]JJﬂLi]‘iQJJiJﬁﬂﬂ sporocyst 170 redia
Y = d d @ v oA = A a ] 1
meflumﬁaammﬂuiaﬁmmﬂanmmwm l,llE]Lﬁ]‘ifgmNﬂllﬁﬁﬂﬁwul“]f’ﬂﬂﬂiﬂﬂ‘ﬁf]EJ’NFJUl‘]JiJWGlu

¥ A =~ A 1 = I J A J o o A 2
U INDISTHUIND ﬂlﬂll']$ﬁ‘llﬁf]llﬂ°]f\1@'lgﬂFﬂglﬂuiaﬁ@lﬂw'lgﬁiaIaﬁ@@aﬂa']\iﬁjﬂﬁaq FITIU

i
! A ' 2 a @ o ¢ A
Tngjrzidludadnh 1dun Uar 1 A ves ludu udwrsailudiseuszozuauseinisod
I a 1 1 a ~ o Y Yo a a 1 A a
uszozanae mine lsananinmsiladganigane lasunesszozanne uazliaansin
I Aav I o a 1 a 1 dy 1 a Y a
Tidlunensauando wuTaae 11 Tsanensluldimail 1aun Tsaneslulddy Tsanens
a o o [ o 1 14 a
Tu'lilea waz Tsanens Iy i lud 1ddmsudieonluszevesmiseveanenslulidensy
~ Y 1 4 Y A a I Aav d o o 3’_, = ~ v o 1 a
Uy lwdhg Teadgameionsayilunesanauis aaiumsanyuneInudoounes iy
4 A R A o w 1 Y 9 a a I o 1
3LHZIYOIATENANNAIAYAANVF IumuszINaIeved lsnlsda ansaifudinia
=3 [ v d 1 3 d v a Y
VeNIIANNFUNUETEHIeANUasoveses lumsitulagadanarsveaneslu 1 uay
anuasalumsunsnszateveanens lu lifsiiaaee vinmssiuswdoyaluodnsuia
9 1A = A Av A A 9 [ a &’ a 4
Tagtiu wuniisenumsAnyvsonulteninerdesiumsaaiones lu L lussezires-
= % A g}/ 1 [ dy
MiFevesnosinan Niludszmanazaelsma aeil
. a é’ a a [ [ [ 4
Giboda et al., (1991) Anmsaaenens iyl S nusimiadeaduns Yszmean
a %’ L A
Tagviimsasrane1s 1ol luresinng Uat uwn wag gaarszuesau wudasounss lulilu
4
FLULIFDTANTVVD Opisthorchis viverrini Tunon Bithynia siamensis goniomphalus (Family
. .. 2 [ 4
Bithyniidae) Qe WS Haplorchis taichui luos Tarebia granifera WUAIDDUTSYSIUAUGD T -
a @ a o < 1 .
miso voawens . LAY Opisthorchis viverrini nagwens 1o ldd 1dvuraian ngu Heterophyid
1% Haplorchis taichui waz H. pumilioludlangu Cyprinoid fish IagnamsfAny1 nunisan
Y
@wones 1uldud1d A aichui ganiwens1u'ld6y 0. viverrini
a o 1 14 U
Adam et al., (1993) AN INE1EAIDOUTZOZI¥OTAToIUNGY Lophocercous
. g . . . . % o .
cercariae 91N10H11IN Bithynia siamensis goniomphalos Fai)unoaly Subclass Prosobranchia

a { @ a @ 4
Genus Bithyniidae 1a3n8851811n e unens W 158D Opisthorchis viverrini Wszziaos3-
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MiseNUH oY Bithynia siamensis goniomphalos L'ﬂui%ﬁﬁ’ﬁ’mmﬁﬁ’aﬁﬂﬁﬂ (Wykoff et al., 1965;
Harinasuta & Harinasuta, 1984) ﬂmzﬁﬁ‘ﬁjﬂulﬁ}ﬁﬂﬂ WY Bithynia siamensis goniomphalos Tu
manzfueenidoaniiovewlszmeng sufuiuinsnmsialsanes i ddndmni
IdhmsAnmdlsouveanesluszezisasaize 1asds shedding #3900 VANHULN
g 1UAN01 (morphology) Mouldndesganisminuusisuauazndoiganssmisianasou
BN ANAMSANYTNINEY Bithynia siamensis goniomphalos AAIRBWONT 4 type A
Lophocercous cercariae, Monostome cercariae, Furcocercous cercariae, Xiphidiocercariae a5y
W5 1u type Lophocercous cercariae @13130U8NANBAULANULANAIBDNANES 11 1T
0. viverrini Jannanyaz Ia3a319ve4 finfold HazMITAGBINUINTOU oral sucker 1AY
W1 WIN Lophocercous cercariae 923 finfold a0N30U tip UsHatareving lutrversndraunn
MIOUNLINNT O. viverrini LAZWUINUIIWUAIY anterior VHUIN (spines) LLaLHU (teeth)
vaisosagedruilusziiiou ualune1s o. viverrini 13199 oral sucker IMuudoNTOVUI A
110 (mouth opening) 11az WU (teeth) nndnsaiinanuhl¥aunsasasuun type H3©
AYIN1T00nINNU 1521 Lophocercous cercariae N O. viverrini 081NFAIU
(Rothschild, 1938)

Pointier (1993) ﬁﬂ‘lelWﬂ”liﬂ’J‘]JﬂiJTlN%’JﬂWW"UE’NWBEJ Biomphalaria glabrata “T;QL‘]dJu
Taaﬁﬁwwm%"lu”lﬁlﬁaﬂ Schistosoma mansoni Tﬂﬂﬂl%ﬁ@ﬂ Melanoides tuberculata Lﬂuﬁl
awgu Tuszraetl ad. 1978 D9 a.A. 1986 Taeres M. mberculata @Aoaswiuiumes

a a &’ d'd' o = . . 1 A o
B. glabrata AUTITNVIA TUUTNUNUNNITINSANY (Saint Lucia) nuNUNUINYIZINT

]
=1

2 A Ao 9 = £
NoY M. tuberculata 1DV blummxwmﬂ B. glabrata NﬂTu?uﬂi%WTﬂiaﬂu@ﬂaﬂﬂﬁ 17 NUN
a X A4 ' o A 7w 4 2 g
Hazy 2 NUN wwummwmuumlmmu’m‘ﬂizmﬂiw@ﬂmﬂuTaﬁmmﬂamwmu L‘]Jl!
N i 1 a v 32
$unn e lulivies M. wberculata g MUS UG NIIY
Surin (1993) Anpanuuanaisueaneslu'ls Pleurolophocercous cercariae FTNIN
! ? A
Genus Procerovum sp. N Genus Haplorchis sp. 1a8110eu11% 1111110 51701nAa83 UH3 0
g [ 3}/ o [T a 14
HINTBOI Glﬁjllﬁ\‘lﬁaﬂﬂnﬁ'] 1’1aﬂ%’lﬂuuﬂ’]ﬂ"ﬁ@ﬁﬁéﬂﬁWW'Jf)f)usllfNWﬂTﬁiuﬁ%ﬂZl“ﬁﬂiﬂWGﬂﬂ’lﬂﬁlg{
9 a Y 4 9 o v 1 a Y Y .
ﬂamﬁmaﬂauaxﬂam%qa‘n‘iiﬁu W‘imJmmi31@3‘1Jmf)auwm‘ﬁmﬂ%ﬂaEN camera lucida
! %’ a
WUNNBEUIIN Stenomelania denisoniensis VINUNNADUH VDY Queensland Uszind

00IATIAY Lﬂuiaﬁﬁﬁﬁmm%iu Genus Procerovum [P. varium (Hsu, 1951); P. cheni (Hsu,

'
A o

1951) ; P. calderoni (Velasquez, 1973)] FINENT Pleurolophocercous cercariae Hanwaznan utlJu

A A A 1 = a2 @ 1A 3 A a
Ao 0193130 14T lateral finfold NHN, eyespots U pigment, ventral sucker smllumﬂuumm U
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1 1A [ I 3| a - '
penetration glands 7 §), Hneitladaizoauilu 3-4-4-3 1 Fudu werslu type o 18un Haplorchis,
Procerovum WU Stellantchasmus (Pearson, 1964) ﬁ'g”‘ﬂ wa”lﬁ’a'”l W15 1 Genus Procerovum ¥
ANBAUSUANANN Genus Haplorchis V3181110 (mouth) UHUWITBI0E 3 1107 (4:5:6) LAY
VFNIUNILH lateral finfold 1@ dorso-ventral finfold (Surin, 1993) UANENT 11 Genus
Haplorchis 923135010103 8991093149 2 197 A11@19 5 S1UDY 6 (Faust and Nishigori,
1926) LADINNTTIBNUVDI Tto (1980) WU oral spines 3 4197 A9 4:5-8:5-8 LAZUTNIWUNIIN
Y
ANUARIEAY ABY lateral finfold tag dorso-ventral finfold (Yamaguti, 1975) UBNINUIY
WU Procerovum Wag Stellantchasmus 813150311UA Genus 891NN U 1apE19FAU A
VINUNVOINNT Stellantchasmus 92 1IN lateral finfold (Pearson & Ow Yang, 1982)
1 ] =\ P )
Pointier 1Az Giboda (1999) ANHUNBINUMIAILANNINFINNYDS Taaamiluaii
A 1 4
wenslu'lshiden Schistosoma mansoni Wu3Mo81U3A Thiaridae (Tarebia granifera,
I o =
Melanoides tuberculata) dnsa1Miludinuaun1ainmuesSunanes Biomphalaria
X g J a o
glabrata ¥0iluTaadvoanensluldidealriisiuiuanasld (Pointier et al., 1993; Gibodaet al.,
o Y ' S dy AA A ' a a 9
1997) lmsuninsenelsalunSnaiuindenemsina lsanesanasauylddoe
= g}/ dy I = =KX o < Y = o o
msany luasetlilumsanuszezen weutudesliszoznaazanuseiasealums
1% $ 1 a 1 a 2 1% o 1 1
Ylosnunnu@ssso Tsane1s 1o ldnowazinauny Teaa lunqu Thiaridae Ao 1)) Taga1nns
] 3 I J v a o
e luedn  WUNHeYIA T, granifera 110 Taadanaraveanes luliilua 14 Ae
Y [ { T I
Haplorchis taichui (Giboda et al., 1991) tazga luiflunnsuuisainves 7. granifera \Ju
intermediate host NN lsanesluldlen (Paragonimus westermani) w30l Fadoaims
o = ' . it = o A
naaewazyiIMsAny1ae 11 (Michelson, 1992) uana il lumsAnyIdinsranuviesniinig
a &} a .
anasenens 1y s Centrocestus formosanus Tudszing Mexico GITeL
Wegeberg et al.,(1999) ANBUNEINUMTHIVUIAVOIMBEEBIHN Cerastoderma
Ao A I J v a 9 4 = [
edule Wvinamunzanlumsgnidenilu Teadainanveanes lu lifszozmesmiselungu
. . ' % g a
Echinostomatidae (Himasthla spp.) VWU H. elongata, H. continua W& H. interruptaﬁ?ﬁlﬂuwmﬁ
o ¥ o X v 3 Yo Y Yo = o w 1 a
Tl lud 1dvesunuagdadinesgnareiium anzdive Idmmsanelasihaieounes
14 . . 2 g Jd v o A
Tuldszezivesmisen ldninvioari@en 1y Subclass Prosobranchia duiluTaaddana1adan 1
st . . Ao 1 4
(1 " intermediate host)LLﬁ%WEﬂ‘ﬁ@l’)@’ﬂuizﬂmc}fﬂﬁmﬁﬂ H. elongate W1NNBY Littorina littorea,

Y o 7 A A . )
H. continua W& H. interrupta W1NNOY Hydrobiaulvae udninyeinisenla 1 infected 191g

£l

X g J v o A nd . . 1%
vooaoir (Cerastoderma edule) FUUTaaad1na19602N 2 (2" intermediate host) ¥a391

y g = a @ I A 4 = v 3 ]
uunvzlimansyan lidluaeouluszeziwaureiaise Awniluge cyst ognielu
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g 4 . I a [} a Y 2
owovos Fuiluszezaanoveaneslulsl Tastunaeduily definitive hosts HAMIANKI
AN Y oo o = I~ b4 Y a & . ¥
nldnun drwouszozeimisovoanesluldiszuniosas 98 Aa1o (infected) g0

d’d Aa A a . = Aa A a Ay 9

doarhNUvVIARNLEND 4 Hadwas  1aenes H. interrupta Nlsz@nsmwlunmsdaroring
Aa a A =® 9 A a . =
vosgad I NvuIanNelsEuN 4 Haamns093esas 44 JuvasANes H. continua ¥
a A a dy Y 1 Aa 1 ' a A =
YseansamlumsdaroringriosaddNNyUIAN1NE1I0ETUFII 10 - 14 TadwaID
9 1 a =\ Aa A a dy A Y 1 A
JOUAL 25 UATWUNNES H. elongate VszanTamgegalumsaaoniingviosasrhni
YUIANNNEIDY LTI 6 - 14 TaAwAT DIT08a2 60 1AZVUIAKBENTANWEIT DN
a A =\ a A a dy Y 1 9 v 9 dyw 1
6 Haawns azulszansmwlumsdararingvesasddiesnniesas 16 UBNINUGIND N
v 1 a 4 (=Y a
AIDOUVDINYIT IUTZZINA YO TAITEIZOGUT 1IN (foot) UUIAA (mantle) H3D
lasvlou (siphon) veanesaerh MnmsAnIEWMWUIWS H. continua 10 H.
14 a
interrupta WNUILETUAERS AT 3 08az 86 TUUTIBM 1AL H. elongate WU
9 a Y 1 o Y ~ v a dy 9 =
Fooaz 49 luusnah wunu agilldnvunavesnesiitnunzauaemagnasnise aoall
1 F T 9

ANUTUMZAUFTAYDINNT IULsazsiaNAAoaI8 (HBI91NMIAAVLIUMIAALYE
. . R ' a3 7o a .
(infection) do4lina lnmangszrnavesniluTeadnunend (Bartoli & Combes, 1986; Combes

Y

[ [ 1 a J o a 1
etal., 1994) 1Y AI0OUYDINGITILULIFDITAUTOU G Lada I UUTLIM mantle cavity JATHIY

£l
v

1 1A a v 1 a 14 1
N19N® siphon ‘Hdi’ﬂ Noau5 I mantle ﬁ%mi‘ﬁmaaummwmﬁszazmmmﬁagﬂﬂaaﬂ
. I Y
90NUINN mantle cavity 1 UAY
a g a e 1 o a
Krailas et al., (2003) ﬁﬂ’]&l”lﬂ”li@]mﬂfﬂwEJ”I‘HG]’J’(’)’(’)H?SSEJS’,LGB’E)E?‘I”IGEJGIJ@Q‘WEJ”ITJ
Z A a ¥ ' @ @ A v d o =
Glu“lﬁ"’luwaam%ﬂ Paludomus petrosus ummumnﬂng INIAYTZIVATUVUT IMSANEN
1 ) I < o 1 A 21.; A < A
Iﬂﬂlmx‘lfﬂqﬂﬁﬁ?%@@ﬂlﬂu 2 A INUAIBYWNNN 2 IADUALAADUINBYIYY 2001 DIADY
v J I I % [l %’ Ay ax . . Ya 1
AUNTNUT 2002 wWuszeznar 11 1NuA9819198119aA825 Hand picking uaﬂﬂmmuiﬂa
M3UIAT counts per unit of time WUAIBEUNETE 1111 4 31U (types) Ao
Xiphidiocercariae, Amphistome cercariae, Furcocercous cercariae type I {01¢ Furcocercous
. a . ‘g . v o J K%
cercariae type 11 Taenes Xiphidiocercariae ﬂzwu“lumuﬁaumm&u ﬁqzﬁauqumwuﬁ AN
[ 4 =] a Y a = v d 0 3’, I a
@@uizﬂm%@iﬂ%iEJ“U’ENWEJTﬁGliJubJ’E)ﬂ 3 %uﬂwﬂumauqumwuﬁmmuuazwuamwmim
X a A oa o & oA A A ° o
L“ﬁ@ﬂﬁﬁ’ﬁﬂlﬂx‘lﬁﬂﬂuTﬂﬂLﬂ@uQﬂJﬂWWH‘ﬁ 2002 gANIUABDUBDUAD FATTIV 14AT 2 NUDATINIG
4 v Y
GlﬂL%’ﬂﬂﬁﬁﬂ 1.12% LA 9.93% AUA1IAL 1Uﬂ13ﬁﬂyiﬂiﬁﬁﬁ1NWiﬂllﬂﬁ Furcocercous
. I a ] 1 1 .
cercariae 991U 2 ¥HA T80 IFBANNUANAIITZHI19 Furcocercous cercariae type [ LQ
. o A =) = < a 9
Furcocercous cercariae type II A9U type | ¢ lifineviey (pharynx) ¥R NLRNYTD Aunenslulyd

raoalungu Schistosomes nolvina Isanens lu ldidealuunuas luau, type I vz linovow 1
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9
o [ I a [ . . [ a a
wruandun type Liunenslulifidealungu Strigeids (Holostomes) nol¥ina Tsanes
[ 4 a 9°/ a [ 4 ¥ 1 a
Tu'lfiaealudar datazmuihaziuunvsodaiaosnaiu uazorns linalialuau'ld
A o W v 1 a 4
Salam & Sreelatha (2004) ANEIAINBUBNAIRIVDIAI0oUNeNT U1 zezi0s-
. I a J v v A
MiT8 Austrobilharzia sp. Butunenslu lfidealuun (Bearup, 1956) Taeii Taadaina1sdn
A ~ . A ' A = Yy v o
1 10 Woor A Planaxis sulcarus WuluUsHn01I90M efnyneldnasiganssel
Aad 1 @ a o w 4
BIANATDULVUADINIIA (SEM) WUNSNHULAINGUDNEIAIV0 0SB ez innundie
@ a Y A o o'dy 9 % [ = o Y = J
nunen lu lilidealudadifesgnareiuumenasnndne shldnsudeanuuanaiaves
WA cilia 1 cilia tazdumiamitesuanuianlusnaiuanaeny Wensda
o a 1 a 4 % [ v W
Suunwia wuwenslulfiaeaszezisosnise Genus dustrobilharzia 1o 3oz 5 U
v a o ' = . A = =) Y
(receptor) 1NN 13 FiA TAgoIRBANNLANA19UDINT LUTVY (acilia) HIOMIUVUIRBAEY
= . < ? A Y . = o v v W a
19187 (unicilia) sazHUATILTANWLIURAIE Y (multicilia) THUTNUDIVILTUTURAUDINGT
lu'lfideanqu strigeid 100 receptor AR UTNMIZAAUUANANNUYDIAIINOT cilia 1AZ
TA39a51994 cilia 59U Ua0nAB (collar) HAZUTNUFTIURUAIGIA (tegumentary base) Fiia
(4 4 v v v A o ' d' v dy a2 d‘ = ey IS
Y030 387E FUFUAASINM MU N1z aadl (1) USnan Tty (acilia) 9zldnyae
I 1 . 1 9 9 @ 1 o a @ =2 U Y
W38 17 (pitlike) DYPNNAUNIIVDID IBITTIUHIIAVTNIAUDIITTANZAIUNDA
(ventral sucker) (2) USaNNVINeUF LAY (unicilia) VanHAE cilia 81290 18 Tuwlu
VT collar W30 tegumentary base UTNUFIUAAWALN (3) USnuRTvuReudufen
e e IS g 3’, <3 a a A
(unicilia) YanN®MUY cilia AULATLUY wu'ldTuusa collar tag tegumentary base (4) USLIUNY
o .. = : LS
Yurady (multicilia) 923 cilia 6 iduae 1ATuUT W collar Feligilsruilunsanszven
= ] k) Y Y o YR Y L a 4 ~ Yy 9
Usnuelisrznani anzdive ladndoyadisounesszeziyoimizonisldndos
’a < 1 o [ @ a 1
JanssAislanaseuLLDEeING IR (SEM) ldnsdumitesuanuiansianisuay
Y] Y] a 1 [ 1 g‘; 3 A o v o w [
anvagnuduguIne ldedndanuuaziniveon natieilse Teanilumsdadiaunuiamy
a Y A . . . 1 = a
voanens 1y lifiaena Family Schistosomatidae aol1luewian 1AMsTIBNUMIAAYINGS
% I a 1 1
10550 Genus Austrobilhazia F3uwens luldaealuun wundmsungszunalulszme
[y a a3 d o
POMATAIUAUIAT AWIFONTN LLAZ81NY 1ABUNOY Pyrazus australis WU gAAAINAN
VOINENT A. terrigatensis (Bearup, 1956) lagnsnaasarinerdioounesluliiaen
4 { . 1 J
Austrobilharzia Tuszez105AiTeN 18910108 Planaxis sulcatus W infected 1911 1u'ln Wy
v [ a Y] [] a % c’:‘;
ANANTOVOINT Austrobilharzia spp. 32191 Mleded lunsnuvasainon nasnntiuy

4 ] a 1 . 4
inaoudnel1da1318 mesenteric veins ¥94'1n (Rohde, 1977) #uwosmizelu Genus

I ao
Austrobilharzia WU URAUDIDINT swimmer’s itch TuAY Tagnelis1eaumsive lulszmea
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POMAIIAY (Bearup, 1955) NNAIAzIUBDNIAZAZ IUANYDIUTZMATTIOWINT (Grodhaus
Y
& Keh, 1958 ; Sindermann, 1960) 118281918 ( Chu & Cutress, 1954) WONIINLEINNITTIVIIY
wens 103l Austrobilharzia spp. NYMOY Cerithidea cingulata, Planaxis sulcatus TuuSnaen
A
=< a dy a 9 . . .
Kumchoo et al., (2005) AnEINIAArOWENT 11 1] Haplorchis taichui 3$8IUN1-

s A L. 9 ' L. A o X dAyy
iasaise Tutlamszna cyprinoid Tasdularlungu cyprinoid USHMYAd1599 2 Wud laun
99d15299 1 Tawued dunegunes 3aniamed vy 9ad15999 2 Weunia suneunag
[ v A 1 o = I = g‘: = ~ =R A
Jandadea vy Mmmsanyuuszeznat 11 awa@eungAINIEY 2001 DIADUAAIAY

Y 1
2002 HAMIANHINULAINGY cyprinoid NIHNA 617 A2 15 ¥HUA WOATIINIAIOOUVDINGIT
4 = 2 g Aa 1 a dy a =<
Tulifluszezmanaeinize FuiluszezAndonumsanyellsangana 91.4% (266/290) 1az
[ ~ 1 4 ~ I
83.8% (274/327) TaglA1magn Ny uyeuuasesauseilu 242.9 ag 107.4 Ty
v ' F
Vinugad15299 1, 2 awd1ay wugad15299 1 Usnudunegunelionimsanyolsda
[ H [ 1 a o ~ a o 1 1 < 1
HAZAINAIANNUUIUUFINNUTNUYAE1T297 2 DTnuduneuNAg seraviu Ided1a
@ dy A = @ ~ v 1 14 A A 1
AL UONINTUNOANEIDIEIZVDIUNNUAIDDUTLILINAUFDTAUTINANNHUILUUNIN
A A ) A A ' o ¥ a o Ao 1
Nga luuSnuna e 7098911 Ao @111 N9 2 UTNUYAH5I9 venINHgInUlaingy

. . a 3 a A A 1

cyprinoid imsaadenensluldyfiadu 1wy Centrocestus caninus, Haplorchoides sp. \ei&

I
Haplorchis pumilio Fludu

= @ 1 14 =) a 9 .
Urabe (2005) finpdieeuszeziyasaizevesnens vl Genus Philophthalamus 11
3 A . . . . A < ( I a . .

NoYUNIA Semisulcospira libertina ﬂszmﬂtgﬂu Tagtnua19819 1113199 Innai town, Oita

=2 = = [ J = . . ) = o K Y
Prefecture, Kyusya FIANBUNGINVIOTAUTO U Family Philophthalmidae Tasmmsiuin 13
I 3}1 o v 4 a
Huaswsnluwemeazuoon wolunes Genus Semisulcospira WIMNTLHLIFDIANTURTYN

9 1

910 daughter rediae HoNINHENMIANBUNODT BT IFUT AN HULNNTUFIWING VDS

a o [ a 14 = = o A A 1 I
WD HAZEINUINAIDUYDINGTIZ8ZITDT G UNTHIAI (encyst) tvorlasugiire iy
v 1 14 = A 4 k2 a .
feouszezmmsasniselumsuzrsoneluviauda1a wenslu'l¥lu Family

I a o % g’/
Philophthalmidae Travassos, 1918 1Wumnens1u'l3d1 1&Tuun (Schell, 1985) Fa119a59
' Y a U . . 4 = a
nolmnalsaluau’ld (Nollen & Kanev, 1995; Mimori et al., 1982) 32821405 AIT8U0INNT
Y
anail ineliseau I muusnamaeSoaz Jueen 15U Wens Cercaria fulvior Faust, 1924
Wulunos Melanoides tuberculatan l§viiu (Nakagawa, 1915)
Molloy & Anderson (2005) An1MsuUnInsz1eveanes v lsiay Fasciola hepatica

Yo
Tusgaiunaud szmaeoaasds uazganuilu 'l 1dvesriianesthianiluleaddnans
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4
=} A

& A A o ) dyd %‘ A v A . =\ =)
FIUTNUNINMIATULHEUNIANUFNUINDY AD dustropeplea viridis 98N8 TUDAN
i lsanens 18y £ hepatica Tavldaiaanudomemansygnoed1annnue wag

: Py 3 A . A o s 3 < o
mam”lﬂwaﬂmw Pseudosuccinia columella 910U5zmanFuaua ¥uilulaaganinaraved

o ¥ gnw =2 o

1 (% J 1 < 1
F. hepatica FURSINULAZINISUNINTLEDE19TIAIG ) ﬂ\1uuW’J%fJﬁN‘VﬂﬂTiﬁﬂH"l'J"m@ﬂﬁ’fN

U

Ay =< Y o o

a 1:911 a = a3 o Y (Y =K %’
wiiall yiialaianuansnduleaadinas Idannniu ABmsansidivnihdiuaziiu
[ a Aa o A v a dy a Y v .
Pnnyinanisasasesnemsaae 1sanes 1015780 11037911 antibody V4 F. hepatica

as 1 sO’ % L% 1 U 1 1 - U {
Tae3% ELISA Wuamiun A Iniwanin 44 420619910 523 #29819 aaudsuaniudie 11
[ ' [ 1 Y o Y a Y A 901 o S o a dy
HAUIN 2 AID619910 142 A28 {190 w0110 1371 g Mihuuvesiuniioasimsanie
Y ¥ 1 14 @ 3’/ 1A A “g 1 % < ' o
gannniie i1z Wiy Tauuinasegusnantduangn Hvaua Fanuzunnsede

Il e { o a ' < Y a U 1 o
pgvorosiaaniilsane1s oo lsnaresnidesrianumsuninszae liaiudue

] Y [ = d LYR-( 1 g’; = a dy ]
HANDIINN AU TAV035Y tlagyies P. columella FaTUWUE InuNUNORI1MIAAIDTINT

v Y
A. viridis 1az B 1M SUNT ATLNNIIAUY
, =< v 1 a Y 4 ~ a ] .
Diaz et al., (2006) Anwadeounesluldszezimesmisoviialuy (Cercaria
marinoi n.sp.) nnuluvies Melanoides tuberculata (Prosobranchia: Thiaridae) G?fﬁﬁ aﬂﬂgﬂﬂﬁjﬂ
4 a
MINARDITLEZIUAUFDTAITE Y Bufo spp. (Anura: Bufonidae) 13198 Sucre state Uszime
4 1 g @ ]
Venezuela lagioimiselunquiwuluves M. wberculata vaz3aglumin Gymnocephalous
v Y
(Luhe, 1909) anyazd1Anuoanenswaniiae 1 stylet 118z collar spines tazinoglu
. . ' I o
Subgroup Longivesiculata Gold & Lengy, 1974 Iﬂﬂﬁg‘ﬂiﬁﬂlﬂﬂ excretory bladder Lﬂugﬂm Y
=< o 1 = 4 14 =\ 4 =1
(Y-shaped) ANEIAI90Uszocddol5TFaa @05A1T0 LAZINALTOIASINUTIOY M.
% @ a g a [ 2\// o 14 1 .
tuberculata 6 AINBATINMIAAWBYTAN 16.6% (1:6) MasnHUIrasATen 1A 1Y infected
YL a J a o
1 Bufogranulosus 1182 B.marinus WUAIDDUNNTTZozUAUs0IMITe LT NUALVOIA1NAN
2o , A Aa o Y A . o Y Lo
wenvnidanuyesmisentanyue 1ndifes Cercaria marinoi n.sp. 10UA C. indicae XIV
Sewell, 1922; C. tuniforka Premvati, 1954; C. ingestis Holliman, 1961; C. laventina Gold &
Lengy, 1974 118 C.tandani Saxena, 1982 1agWeT C. marinoi n.sp. 3 UANHULLANANIIN
J { U o o o .
¥esATENNA1INT AD T1UIU flame cells, N1TIAITLAULATTIUIUYDY penetration gland cells
D . o Y Y . . A I = A ]
HAZUITIU primary excretory canals mldansauenlan ¢ marinoi "nutuadlFd v
] ¥ { a ' .
1azduumMITeNUATTANWLNS 1UNQN Gymnocephalous cercaria 1U%08 M.
tuberculata MW152MH Venezuela

o (Al a J ¥
Farahnak et al., (2006) d1329d200unes 10 1528203 A158v09110811190 Genus

1 L g}/ ? A o [
Melanopsis spp. HazM3iungnIzeued15a yadlszasalumsaneingstimeiinmssuun
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a o { 1
iAo eN 1A1nN108 Genus Melanopsis spp. 1dun M.doriae, M. costata, M. praemorsa
v A g Ao o W J 3w 1 3 A
UaE M. nodosa W@ﬂlﬁﬁ?ﬂlﬂuﬁ’ﬂﬂﬂMﬂﬁ?ﬂﬁ?ﬂﬂ]uﬂNﬂ?iLLWVIfJ Tﬂﬂlﬂ‘ﬂ@]?@ﬂNﬂﬂﬂuVDﬂ
Y 9 [
Melanopsis spp. MNINUA 2,266 A3 1NUTNAUAAINAWNUNA TUTINTA Khuzestan 1
azTuanineldvesemadniiu Anwnens 1yl 1aeds Shedding 1ag Crushing Wa
= A~ a X o =} . Yy 1 .
NITANEINUHDINUNITAALYD 3.1% (72 : 2,266) IﬂﬂWUL‘ﬂ)”t’)SﬂHﬁﬂ 4 family ulﬂl!ﬂ (1) Family
Heterophyidae (Haplorchis pumilio, H. taichui, Stellantchasmus falcatus 1% Centrocestus
formosanus) ; (2) Family Echinostomatidae (Echinochasmus milvi) ; (3) Family Cyathocotylidae
; (4) Family Philophthalmidae
o J a
Martorelli et al., (2006)ﬁﬂ‘19I1W1JG]’J®ﬂui%ﬂ&%ﬂimfw@uﬂﬁwmﬁ Acanthoparyphium sp.
a ] a A 4 o 9
e lvy 1ok A8 Zeacumantus subcarinatus Tuilszmaiinguaua Iagiin1sdi1sg
] @ 1 = U I
inufeg e IRz vosdosi (Z. subcarinatusag Austrovenus stutchburyi) N
% 1 9 A a 1 A a Y a A J o
ma&mm&maiumnmm’; Portobello N145® Otago mmmgmzmﬂm ﬂizmﬁu’smmuﬂ I
=2 a dy a A A 4 = J ~ Y o o o
ﬁﬂEWﬂ'l‘iﬁﬂl,"lf@ﬂiﬁﬁsluigﬂgimﬂ LFDIANUTY LASIUAEDIAUTY LA ﬂﬂ'llluﬂjﬂfl’f]'lﬁﬂ
o (%% a 4 = a 1 a a dy I Aa Y
ﬂﬂ’]&lm$‘1/ﬂ\1ﬁmﬁ'lu3°nﬂWiui%UZl%@iﬂniﬂﬂ]@ﬁﬂiﬁ@] W‘]J'J'lﬂi’ﬁﬁcb'uﬂuL“]JuWEl'l‘ﬁﬁl,Uulllﬂtjll
Echinostome 9008 1UaNa Acanthoparyphivm FANYUUDINITIAGTHIAWAZTIUIUVDS
9
cephalic gland YU1AUD sucker 1199 TIUNIVUIALALINUIUVBA collar spine uanaa l1an
A A = 1 = 1 . & = Y A a
FUANAYUITWNUNINDOU TSN Acanthoparyphium Sp.‘ﬂNW‘]JGLuﬂ"IiﬁﬂH"Iﬂ'i\‘il!&‘]Jilﬂiﬁ@

A

a 1 d"o./ U d' o = 191}1 = a 4 =3 1
YUANUE 1113 ‘L!@ﬂﬁnﬂuENW‘]J’J"IW@EJET’ENPJWI‘L!"I?J"IﬂﬂH”I‘LlLlZLIﬂiﬁ'ﬁi%ﬂzm@ﬂl%@iﬂ%iﬂﬂg 2

E]

A o

9 9
YUA O Curtuteria australisNU Acanthoparyphium sp. Tagtlsaansaesiloz lvhare
anueninsn lunmserdvedld Inauvesros i ldwesasarhgnaininun Oystercatcher Tad1e
Y [
WNTUAINAADH 9 1901115 TUBITuATh I iRamsasuui/asuesssuiinauLY benthic
g { A !91’1 o % a
community TUNUNLT WU 1@ dMSUNT A. fosenense Yamaguti, 1939 1Aeiin13510911
é 1 Y a d’ [ a A Aa =
wuluau Feanelina IsANeInUTEUUNNMAND1HIT BTN TuUseInmnIva (Seo et al.,
a o a
1983 ; Chai & Lee, 2002 ; Chai et al., 2001) Jutlszmetidguauansieanuld 2 siia Tagiiun
I 4 1 Aa
nzadlulead 1aun wens 4. spinulosum Johnston, 1917 Wuluun Limosa lapponica baueri
(Allison, 2001) LLAZNENT Acanthoparyphium sp. wuluun Haematopus ostralegus finschi
(Mckenna, 1998)
. . =2 ! a tg a 9 a @
Miura & Chiba (2006) AnyIMsUNINszaIeMsanarene syl 2 viialaveds
[ a L g J o a T
anvazvmauazriaesniulegdnina1s ANEIUSNINE1I Katsugigaura 14 Miyagi

Y H 4

S 3 o ' . . . A a4 A A (J
Prefecture ﬂﬁzmﬁtyﬂu TN UAI0819N0Y Batillaria attramentaria 23 WUN WUNAL 20 A2

ee
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I o o a A
WUNOY B. attramentaria WU 18d@AINANVOINNT Cercaria batillariae 3980 40.2 LAZWENT
. . . 9 gw =1 a dy a 2’, a = @ =
renicolid cercaria I 5980 13 UBNITNUIINUNITAAIBOWEITN 2 %uﬂﬂlunmmmﬂuqm
Y 1 a 1 = a dy Y ] 1 d‘d a dy
Iy 7 uazwu:nwEmimuimyﬂzummm%mngweamumiwmu NUNNDINUNITINALYD
A ] 5 A A y 2 AX Lo o X2 v
WD C. batillariae %uwsﬂﬁz%1ﬂﬁﬂumﬁwuﬂmﬂﬁwqumuagﬂmzﬂuuwu—mamw
1 { a 4 a 1 a aol
ﬁ?ﬂﬁﬂﬂﬁﬁﬂ?iﬁﬂ!@ﬂﬁ?ﬂWﬂ?ﬁ renicolid cercaria I fl]gWUﬂ']ﬁLLWiﬂig%']fJGLUTJﬁL’Jﬂ!u'Iﬁﬂ
1 VoA ) Yo dy a ~ = a dy a 9 a
ll'lﬂﬂ'ﬂ’l/i'ﬂﬂsl,uﬂﬁqﬂ‘ﬂhlhhl@iﬂlﬁﬂﬂﬁﬁﬁlmgﬂ'lﬁ‘ﬂW@ﬂﬂﬂ1i@]ﬂl“ﬁﬂ‘v\lﬂ1ﬁ1ﬂ%\l 2 %uﬂiu!?ﬁ’l
= [ dy d’ % = S A A A A d'
QYINUU IUDIINANHUSNNNIYINTN G]S’)Lﬂll’ﬁi@‘ﬂ'l\?ﬁ‘i'ﬁ')‘ﬂEJ'IGU’ENW’EJEWHJﬂ'IﬁﬂJﬂEJHLL‘]JﬁQ
y a { 1 Jd o a ] | ]
1NMIPANTERUNAID aTweslsaaivziihg Teadsi linensimanuiig lead ldod
] =~ o Y A A /a9 1 a dy a 1 a
N8 LW‘iWZ3Jﬂ'l§1J§'1JIﬂ‘i\‘iﬁ‘ﬂ\ﬁ/l'l\?ﬁi'i’)ﬂﬂ'l"llﬂ\?Iaﬁﬁ‘ﬂW'i’f)i]@l’f)ﬂ'l'i@]ﬂl“]ff]"llﬂﬂWﬂWﬁLlﬁﬁg%u@
9y dy [ A [ . < J v v A a
UAIUBDNITINUIINUNTINYNUNYINUYIOY B. attramentaria L‘]JUTaﬁG]G]'Jﬂa'N@’J‘ﬂ 1 UDINYD
Tu'l530 4 8 il Tualszmaqt)u (Miura et al., 2005)
v A
Devi & Jauhari (2007) ﬁﬂ‘]ﬂ'lﬂ')'mﬂﬁ1ﬂﬂﬁ'lf]l,l,a$ﬂWiﬂ‘i%ﬂ'lEJWL!‘IjGU@Q cercaria ‘ﬂkl@s]}inﬂ
1 1 ¥ a . . o 9 1
Woe1 1AL MUY IN Ratnagiri, Maharashtra (India) 1A8911n1381529108113A010
2 o ' . . . T S
UAROIUT 5 9AT1999 1éun Khed, Chiplun, Ratnagiri, Parchuri {81 Gimvi BOaZa@DIUNUYAY
o Aa Y, 1 1 3 o 1
Hawganyue 91Ny U LHUUT 81515 YINUT UIUT Lagnaos Lﬂl!@?l}u Vnﬂ"ﬁﬁﬂ'ﬂ"ﬁ%ﬂ’ﬂ\i LIEIYU
1 < @ 1 v o g’-/ . .
5\1 NHYNIAN 2006 LADASYALDUAIBYN 5 IU NUIU 1T AU ATIAT 5 mﬁ Iﬂfl hand picking
9
method L1Q1¢ scoop method mesh size 2 HAAUAT NUHDINNHNA 9 species 1aun Indoplanorbis
exustus, Lymnaea luteola, L. acuminate, Paludoomus obesus, Ferrissia tenuis, Thiara
Y
(Melanoides) tuberculata, Bellamya bengalensis, B. dissimilis 1\0& Pila globosa HonNNHIINY
1 ] { I
vioodoard Ao daulualae Ny 7 exustus NN 509090 WU Lymnaea luteola, Thiara
(Melanoides) tuberculata, Thiara (Melanoides) tuberculata \\0¢ B. dissimilis MUY 1INNT
4
AT AOUMIANT0158A T1A83D shedding FIvenuanluiunsnazds liny cercaria do9
%’ v A A o . =< . X ga o g’/ J A
ﬁiﬁ]ﬂﬁ@ﬂ“lﬂil‘!')u‘ﬂ 2 HI9NINIT crushing INICNU cercariae FIHIIVINWVNNUA 3 NQN D
Schistosome, amphistome L8 liverfluke ¥ ﬂﬂnﬂ%ﬁﬂﬁ WATOWY cercaria 8AV3U Pila globosa
4 '
Tag Schistosome WULRWIZ 1U10Y I exustus Wag L. luteola 108UTNUNIUT 61513 tag Wuh
[ %’ %’ { a 1 o a ¥ 4
QU NDHEEUIANINAEA 1Az UTNUNUINITILIUNDEAATOUINTITA

Labbo et al., (2007) fnw1Tsanensluliiden Schistosoma haematobium Mo ooyl

seuumadutaanzvesau Fuilulsandeliinadymeaetsemaluuovuensnuiluedia

]
A o o

~ o v , & V¥ y 2
w1n Taedl laganinaig mﬂiy“lmmwaﬂ Bulinus truncates FIWNUAIULULUUT HUOIUT 11O

A3

o w ' [

ST a ' A A A koA . .. 9a
Wuau Iuusnamaniainanansanu1es 19N sianile Ao Bulinus forskalii W38

U
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o 1 I J v Y
W AMMIAREIN B. forskalii vxannIol)u TaaaqIna19ved S. haematobium 1@miiouny
A 1 Y = = A 2 o 1 A AA A A
B. truncates ¥i30 1 tazanniioadisala msanuisuanmualosalununniiaule 2 wun
A g o A A4 B o ' 2 ~ \
Tagiinsn 1NUA0619 9 9 WU 91 210U 26 99 THa TumanuiRazae 20 WA LUV
< 1] 4 g}/ Y g}/ o 1 o
muddaiaz 1 a5a Taeviesnnu laNNe B. sruncatus wag B. forskalii vianaodlyl 24 3134
¥ 9 Y 9
ioAsIvdoUNIMIAATININOUNT0 1 YUABUNT infect U HOBLAAZAINZYN infect AIY
Y v H Y
miracidium 5 62 1913 6 2109 uduta'lv ¥n1Inaaed 4 LUY Ao LUVN 1 infect ATAUAED
s v & o ¢ 4 R ¢ A ~
uuUR 2 infect NI uNa1 1 dad wuud 3 infect 1 ATIROAUA Tlunal 1 1How LUDA
i 0w ¢ & A ~ A ~ A a &
4 infect 2 ATIROAUAIM 1TUaT 1 1Hou Noungll 26 orIEATOT 1IDATIVAOUNMTAAYD

[ a

v Y 9
YOINDINIADIFUANT 4 MINAADI WU B. sruncatus HOATINIAATOY A0 67%, 72%,
69% 18z 78% mud1ny a9 lulianuuananuediiviedny @ B. forskalii 1oATIN3
Aa dy T 9 o A o w < 4 . .. ,3
AArA U 71D 0, 3%, 4% LAz 8% AMNAIAL HUNNUT UV miracidium WINVY
o . ] Y 1y Y A . L. = = Aa
9A31M3YN infect Nazu AW 1UA18 taaIAe 9510909 miracidium g9 T9vziinisaa

¥ ' 2 o R & Y
wo'lda Beeealsnvilviviuan B. forskalii ansatlulaaddina1aues S. haematobium 18

Y v a dy L
WioATIMIAAT DL A

= 1 @ o 1 4 =) a slzé
Ukong et al., (2007) fin¥ilsnanbmzaIsouszezisasaizovoanes 1l a
v A y @ ] Aa o @ o

A douMINKoeIA TunSnanhanes1ia gneTuuianNas1ia 3anianmyauli lag
ax . 1 % 1 a ] A [ =S A a
75 Shedding U081 MBELAZATINNIUIAN TugIUADUTUNAN 2545 DIADUTINIAN

= v 1 a 9 14 = ) Y 3 a
2546 Nﬁﬂ”lﬁﬂﬂkl11/\1‘1_]&5]3’0@1!1/\!fJTﬁi‘]thJiSEJ&“]fi’JiﬂHifJ muuﬂ"lmﬂu 3 E‘IJLL‘]J‘U (types) 6 ¥UA

Y 1
v A I

#A4U type N 1 Pleurolophocercous cercariae numeounes 1y lwiia Haplorchis pumilio L1
Stictodora tridactyla type # 2 Furcocercous cercariae WuAooUnens 1y Iwiia

Mesostephanus appendicalatus, Transversotrema laruei W0s Cardicola alseaetype 73

D.

A

1 A a g 1
Xiphidiocercariae nudseunes 1y ldwdia Loxogenoides bicolor Wazves1invangy 1ad

Q

7 o {a i a -] @ a ¥ a
MHUA 1,163 717 Wﬁﬂﬂﬂﬁﬂm%ﬁ]w&ﬂ‘ﬁ 62 A1 ﬂmﬂuomﬁmmm%%’aﬂaz 5.33 BUAVDITIDY

Y
°

{ o o I a v o
andrsany aansatwunlailu 4 ¥aWus Ao Melanoides jugicostis 637 A1 Tarebia
Y
granifera 91 913 Thiara scabra 296 913 Melanoides tuberculata 89 917 onIInsaaenes
10037 45 67 (6.55%), 6 67 (6.59%), 1 917 (0.34%) UAZ 10 A7 (11.24%) MNA1AL
Y
Krailas et al., (2008) Anyimsdarones 'l Bucephalid (Gasterostome) 5&82

¢ A I Y o 3 o
wosaise lunesaesdniig Uszmelne Taglduigadisineenilu 16 9adisae 11
[ [ o g’/ % 4 @
Jaranemamteveslseme e S1UIUTENINUA 508 @7 6 aBT Corbicula sp. 280 7,

Pilsbryoconcha sp. 23 17, Scabies crispate 136 017, Pseudodon mouhoti 6 917, Limnoperna



53

siamensis 51 A7 1A Physunio eximinus 12 7 Wﬂﬁﬂﬂﬁﬂﬁmam%@ 2 %A Ao Corbicula sp.
fdousi eauazioudnhinas Limoperna siamensis fuirhdnsanmaaaonss
10157 0.59% (3/508) Tavfinesassshausaihuldnaloaddwui 1 uazTeadddud 2 voq
wens 1y lsf

Krailas et al., (2012) ?fmsnﬂ?nima1ﬂwa1ﬂmaqweﬂﬁ1%mgazmiﬁm%@ﬁmmqmEnu
wadnlng Uszmelng nadiseendu thanwider snznaes nazinn
m’J’gj’T@ W‘]JT%‘JQWE)EJFJWL?]EJ’JLL@ZWE]EJE‘T’ENW ﬁﬂ“ﬁ Melanoides tuberculata, Filopaludina martensi
martensi, Clea (Anentome) helena, Pseudodon mouhoti W& Corbicula javanica W‘Umiam%ﬂ
Apatemon gracilis, Mesostephanus appendiculatus 110¢ Loxogenoides bicolor Ia El‘ﬁ A. gracilis,
M. appendiculatus Wum‘iamﬁﬁaiu C.helena USNUTINSAQDY uazﬁmmmq’j"ﬁﬁmmﬁaﬂ
L§6W81%1U1ﬁ’435% (2/46) 1AL 6.52% (3/46) AWANAU L. bicolor wumiam?gaﬁluwaa F.

a

° a3 A A
martensi YTNIUANNTANDY 2.38% (1/42) U M. tuberculata Lﬂu‘ﬂ’é)t’mW‘Uiﬂﬂ‘i/lfjﬂ C. helena

(%

< A a dy a 9 == g2
!‘]J“L!“Vif]ﬂ‘ﬂll G]i1ﬂ'l‘iGlﬂ!%@Wﬂ?ﬁiﬂqhq3q@1uﬂ1iﬁﬂyWﬂiﬂu



adl o A =<
IBAVUUNIANHI

9 dy d’d
1. MITEITIVNUNANEN

) ¥ A A 1 <3 % 1 [ a Q( ) ¥ A Aa v
dsniunusnasou1unuideuThdnyadns muuaiuntaziunnnnadls GPS
. . A A= A 40 2 d’
Plus IIT (Garmin Taiwan) WHUNANH1 21 WUN AU (gﬂ‘w 29)
gunoaulaN 2. awis
909 1 QN3 1 9. Nl
907 2 TINIE 2 9. HUDIL)

an 3 mMianvnse 1 a. vuean

)

4 mMdauInse 2 a. vuedtn

=)

9

5 ﬂ1uuzu1awawu 1 ‘Iri‘J;I: 4 A, USUNYNU

=h.

9

=h.

Y ]
AN 6 TUNSUNINNU 2 WY 4 . UTUNIHINU

oD

7 ﬂ’mmunmm 3 ‘Iri‘J;l: 4 . YSUNYNUY

)
=D.

f

g thulanaga 1 a. Tandqq

)
=D.

f

=h.

907 9 thulanaga 2 a. Tandge

BUNDFHVIAIA V. AN

90N 10 ﬁ”ll!%J%ﬂ’t’)ﬂﬁ’ﬂi! 1 . ueNONINU

)

D.

9an 11 ﬂ)11!3J$ﬂ@ﬂ1/i’J1u 2 Q. UENDNHINUY

gunoalaN 9. awys

v
12 NUUSUHNMTNU 4 @, WEUIININU

oD
=D

f

v
I3 TIUUSUHNMITANIUS A WEUIININU

=h.

f

oD

A )
AN 14 VMHUEUINNU 6 A, UEUNINIU

54



55

BUNOMNAI 3. AN

907 15 uundnne 1 a. unernna

Y J

16 TNUUNIANDA 2 A, LNIANYA

=)

f

°D

17 TULAIANDA 3 A, LAIRNDA

U

o
=D

f

d' Y J 1
AN 18 VIUMNANW 1 A, MHUaN

v
=

Y ' 1
AN 19 1NUMHAIN 2 6. NMUAN

BUN0IWN 9. A5

{ < o 1
ﬂ‘ﬁ 20 ﬂ'mmma‘uan 1 & WUN

oD

{ < o 1
ﬂqﬂ‘ﬁ 21 ﬁmmmamn 2 9. WUN

A A @ 1 Y A a A U] a £
ETJ‘VI 29 UEANFDIUNNUAIDYNYDYIUIIA 21 ﬂﬂﬂﬁ!?mﬁ@ﬂlﬂl@uﬂ’lﬁﬂsﬁaﬁﬂﬁ

=

907 1-2 10INTE Q. NUDILD 907 3-4 Mdaunnse a. MU

9

. Sh

5-7 TNUNZUIIMIUYY 4 A, U a7 8-9 huTandge a. Ianags

%qﬂ“ﬁ 10-11 ‘ﬁ']l.lﬁJzﬂf)ﬂﬁ’J']u . UeNDNITU ﬂﬂ“ﬁ 12-14 ﬂ’mmunmm . USUNININU

Y 1 o 1 d‘ Y 1 1
AN 15-17 VMTULMNIANDA 6. NIHAN AN 18-19 MUMNAN A, NMUAN

2

91 2021 fhumaduen a. 1129

(NUNVOIUHUTN : http://maps.google.co.th/maps; access : 22.05.2012)



56

s o ]
2. MTINUAIDYN

3w ' 3 A a A U a Ly ax o ad .
NUAIDINNOBUIIALTNUTO LD UINTNFaTNTA87T Hand picking Lai¥ 3T Scooping

Yy 1 Aaxy . . < o ] Yyya =1 c’:}; S <
197511875 counts per unit of time NVAIDE TAGTFEAIND 5 AU 1981 20 WIN NAATINFUINY

o [l < o [l T dy ~ A I = A o A g}/ 1A a
A1081 1NUAI0E N TuAaz NUNNNY 3 hou 1Wual 17 (Guduiunuaauaouilguiey 2554
— LUBNBU 2555)
S v v A A A=
3. INUTBYAANNLIAAONUT AN UNFANEN
< = )
3.1 NudeyasivaziBearesdnnIAdeNLsNUIAd13I
Y Y
3.2 dngungimiloi-guugildin
1 I 1 .
3.3 manuilu n3a-A18 (pH) (U 10 Horiba Japan)
1 % 4
3.4 ausznoumaniivestl Tagin3e9iie Water analysis kit (spectrophotometer
Orbeco-Hellige 975 MP the analyst)
Y
4. ainvdouriavoriosludowlfiiams asll
4.1 a3vaoUNNdug uING1veaon (Shell morphology)
4.2 TUWUNFHAVDINDIN N
o o a o a {2
T¥anyazmedagiuInewoaaen (shell morphology) S1UNFHAVDIHBBANY
U L} 1 j’ { U o .
1061918 luugaz N MumIIATIUNVDA (Brandt,1974); (Upatham, Sornmani,
Kitikoon, Lohachit & Burch, 1983 ) ttag (3MUNA LLagAME, 2550)
= = 1 [ A % o
- viosrAIANYIFUTENBUzYoIARnHosaN YU operculum 119U whorl
ANYAULYD aperture ANBIAIAMBUUIUADNHOIENBALATVAIUVBIU RO NHBELAZANY
dimension (V1AANNN PatazANuEIveIaenties) mitavuiaveudenvesianiy
ahatazanueveddenties Iaely vernier caliper 1US11IU whorl ttazAnyIaIAA8V04
operculum auuenmelandes steriomicroscope
=< 1 @ A Y Y =
- viosarerhAnyglsnanyazvean)denresiannuniaazanueveuilasn
9y . . v = A A ' =
noolasld vernier caliper anvazdlnveulasnalnaieuuilasnaIuved umbo AU
2
periderm @IUVDIVIUNY (hinge), 508N MID (scar) gazanyuzuIny (teeth) TN
o A I 9
vuivveuaeniiluau
5. MInstanliae
a . o ' Y
5.1 952911153nA1875 Shedding Tasiweslda 13 ludreudineiuan Aviuas
Tunatnareiunas litinaslunana@uuuusssusa) 1diin1sasIvIAI8euNes

4 { ] o 1 a 14
Tu'lfszeziaimisonieldnded stereomicroscope N3HIM lUNUAIBOUNNT Tz O ¥RIAITY



57

agd o 1 ' o ° . ¥ 4 o 1
YDINTANINTIAIMOIABIUATY 30 T 118911A1T shedding BNATUNDATINNIAIDOU
I’ = a 9
J2HI¥DI AT EUDINNT 11 1]
A 9 as . ° ~ @ 1 a o I
5.2 @52amU5@AA287F Crushing 1Ag1i110eNA1e01A519MIAI00UNNT  LagiidIuved
dy A dy J a 9 A 4 9 v 1 a
ioeresntasuunszana lasuazlladlenszanilaalas 1319519119200 UVDINED
a 4 I'd o
TuszezailelsFad 316e vioeiaise nolandosganssmiluusssua
6. A5IVADUFUAVDINGT NN
F
6.1 ANMIAMUNUMUUVDINUIUYTLHINTHILALDATINTAAIYD
= 1 % o 1 < Y 9y 4
6.2 ANEIYINANYULAIDOUITLHZIHDITAIINADIFANTTAUUVUTTTUM
[ Y] 4 =1
6.2.1 1VUIANIDDUITZILIFDTATY
o % { @ 1 4 [
1. NMeAINUAI00UTLELIEB TG IVINENNY 10% formalin
% 1 = 9 A Y
PATIEIU 1:1 11U 2 UIN udmeaasuualad adie
o
nszand'lad
o o Yy v I Y .
2. umnwuummﬂ@naa@amaﬁuma ocular micrometer
LDE stage microscope
YR 4 = Y 9 J .
6.2.2 NANMNAIDOUTLHLI¥DINITIN Y IANADIANTIAN camera lucida

1 [ @ v J
6.2.3 ?iﬂmgﬂsnaﬂymmazmmzmﬂ"lumaauszﬂzwmmﬁﬂ

HUUTINI1 (non-permanent slide)
o ao’ Ao 4 A Aw i&’ A .
1. H1ngaUINu 'J@@Ll'i%ﬂ%&%ﬂiﬂuﬁEJ‘I/]iﬂHTﬁﬂ1WL‘L!ﬂLEJi’31‘L! 10% formalin
Y] v P
PATITAIU 1: 1 ﬁﬂﬂuﬂ‘i%ﬁ]ﬂﬁulﬁﬂﬁﬁ%W]
Y A A v 2 o Y ax A
2. 89U 0.5% neutral red (LIDINAWUINAU 1:10) AVYITD irrigate AD HYA
Ay s P L 9 qu R 1 Ay &
ﬁGUNﬂ‘i$ﬂﬂﬁhlﬁ@ﬂell’t)UQWHﬁuﬂllaﬂcl‘ﬁﬂigﬂWHG]f‘Uu'l@@ﬂﬂﬂﬂWu‘Hu\i
) v 9 Y
e lianveaas ) Ivartn Tununiudy falfszuna 2-3 wi
= Yy 9 Jd
3. ﬂﬂHWﬂ?ﬂiﬂﬂaﬂﬂﬂﬁ‘ﬂﬁﬁﬁull‘].]ﬂ‘ﬁ'ﬁillﬂ"l
HUVUD1IF (permanent slide) mlé 235
ax 9 Y = . .
1. 3990UNIYT Semichon’s carmine & fast green
o v 1 J A Ao dy 4 .
1. u"ml@@ui%EJ%L%E]S?‘HLSEJT]iﬂH1ffﬂTWL‘1!E]LEJ@1‘Ll 10% formalin
' <
lau Petri dish vua@an
Y o 1 S A Y ¥ v ¥ =
2. ANAIVDUTLYLIEDIAUTIAIYUINAU 2 ATIDL 10 UIN
a v 1 4 = 4 Jn 1
3. AaRlvaUITEzRIMmITeasuUnszand las 1aeld la1d

I 4 | 4 a o
(albumin) Nunaue 1R a0 UT oz IERI ATIAANL



58

4
nszana las 3ol
9 Y = . . A Y 3 v L
4. 9UMYT Semichon’s carmine (13D NNAWWUINAU 1:10) LLYNI
sz 1-2 2714
F) ) 9 g < g; =1
5. A19FPENALUINAU 2 ASIAE 10 UIN
"9 Y Y
6. WNUNIAIE 50% alcohol, 70% alcohol YUHABUAL 2 ATI AL
o o U d o v Aa 1 (%]
10 1IN Ay dunariuaIdIAaa sy 93gazneluy

= 9

Andrudy (Mnaadduunnulig19e8nAde acid alcohol)
7. SOUANUAIY 0.2% fast green in 95% alcohol (199VNTAY
95% alcohol 1:10) ¥1% 10-20 31191 FunaiudiverveuaIni
8. A9ADONRIY 95% alcohol 2 ASIAL 20 U

9. Lmu‘ﬁﬁ'aa absolute alcohol 2 ﬂ%ﬁﬂaz 10 W e
absolutealcohol:xylene (1:1) W14 10 wIn

10. 1 lade xylene 2 ASa9 82 10 11

11. Yaa'laddre D.p.X.

an 9

3ouAne Ehrlich’s hematoxylin

o w 1 4 =1 d'tu &} d’ .
1. 1!']@]'3@@1!33ﬂ%!%'ﬂiﬂ“ﬁEJTIiﬂHTﬁﬂ1W!H@LEJ@1u 10% formalin

[ <
a1 Petri dish vuIALan

Y o S Ay 3 ) Y =
2. ANAIDOUTTYZLEDIAUIYAIIUINAU 2 ATI)AL 10 UIN

a v 1 14 =3 J J 1
3. 9']@9']3?)’01!53ﬂglclfﬂiﬂWLﬁﬂﬁQUUﬂigﬁ]ﬂﬁ"lﬁﬂ Iﬂﬂ{‘lGIfIlGUEUTJ

. I A Yo 1 4 A a o
(albumin) WTLﬂuaﬂﬂaNlW@qﬁﬁﬂﬂﬂuﬁgflgl,"])'ﬂﬁﬂ%if]@ﬂﬂﬂ
4

nszandlas soliuia

Yy Y A . LA y ¥ 4 .
4. §9UA8% Ehrlich’s hematoxylin (1393 NAYUINAU 1:10) LIY
v
nal31lszana 1-5 1

Y v ¥ ) o = a a gy a
5. 0NANAIYUINAU 2 AT AL 10 UIN (naagaEuuuInNInNY
1¥a1909n98 acid alcohol)

Ty
6. UNUNAIY 50% alcohol, 70% alcohol, absolute alcohol
Y v
YUADUAL 2 ATIAL 10 UINAIWAIAY Lag absolute alcohol:
v
xylene (1:1) 1 AFIUIU 10 WA
9

7. M lade xylene 2 AT9az 10 W19

8. Uaaladars D.P.X.



59

1 o v 1 4 a3 U
6.3 AU AN UZAIDOUTLEZITDIAIONADIYANITIAMIDIANATOULLUADINT 1A
(SEM)
@ 1 o
- fix AI0OUTLHLITOIAITY 11 2.5% glutaraldehydeﬂlu 0.1M sodiumcacodylate buffer
(containing calcium acetate) pH 7.2 11 4°C pe19tTo8 2 FTu9
b
- 8193 AF9438 0.1 M sodium cacodylate buffer (containing calcium acetate) pH 7.2
Y
- 10UY fix 11 1% osmium tetroxide (0s0,) 14 0.1M sodium cacodylate buffer
(containing calcium acetate) pH 7.2 1 4°C pe9tion 1-2 %2 139
y v ¥ [ ~
- ANA2EEINAYN 3 ATI AL 10 UIN
’.f 4 =
- ﬁqumaﬂmﬂmaiﬂma(dehydrate) @20 ethanol 50%, 70%, 80%, 90%, 95% alcohol
)
11ae absolute alcohol 1AV UABUAY 10 IR
o J ~ o 4
- ieinize 1 1duia Taein3eq critical point drying (CPD) (Palaron CPD 7501,
UK)
v 1
- ¥A991INU U specimens U1 NAIVY stub U&7 coat ArenesluinIos ion-sputter
(Palaron SC7640 SEM Sputter Coater) 91 10-15 mA U5zanat 4 419
) . Ja < [ .
- U1 specimens ma%g\ﬁ",}ﬂﬂé’awamiﬂumaﬂmammuﬁmmm (Scanning Electron
Microscope, SEM) (Camscan MX 2000, UK)
=
- JUNNNIN
- PWUNFUAVOINET TaensdvaUINaNEAEIUTIAZ0I8ITA19Y
7. MIWATIEHHAMIANE
) A d o ] ] 2 Y 3 J a :&} A A
7.1 HuIurnesnuAIea1 N luuaazasy nisunuleiguanmsaarelsannasio
y a & a 0 Aa KX o S
wuluves] opasIMsaarelsdn = (UIUKENAATD/ATUIUKDININUA) x 100 ]
¥ 1 H 1 H 1
7.2 1UUIAK00TIANMIATIREY dIUDeUUUNIATIIN 1AZAT side index
Y
[ side index = (AW VBIIGOn/ANWEIVEIF0n) x 1001 Tasuldenvzligi)srsnauunniy
1 v Y
1110A1 side index IANUINUY
= o o a ? A Ad o ] o Y
7.3 WHsuMeuanyus N NAuYIUINGV0IHBLIIA NAVAIDINIININGI1TIING 21 99
d’ Ll % a Q(
souweuthdnraans
7.4 Swunytanes 1o ldawdnvazslsiduguinnfimsasanuaieeuluszes
= I A A 4 =
adolsFaa 51Re LaziFeInIGY
] 2 a ¥ a g o g})
7.5 nlisuisuanuruindutazoasimsaayelsanuesnesiinninangad132aN 21 99

d’ 1 Q} a Q{
souwouthdnraans



60

Bld'd ) A A

~ v o d a a 1 3 <3| 7
7.6 L‘Lr%EJ‘]JL‘VIEJ”]J?‘IZI”I‘JJﬁiJWiJ‘ﬁ‘lJE]\?‘b’MﬂWEJTﬁGL‘U]hJ NuaANUIUMIZABREIRY W ada
(% % d‘ 1 a 1A 9 = a
ananaan 1 luuaazstianiunisaiiodlalusssuna
a J
8. UNTTHLASIYNUND

a J ) = 4 { o 4
8.1 amiww%maﬁmwmmﬁ’aum%’amamqmﬂmwuazmqmﬁ mnmﬁuﬁmsn Lﬁﬁ]

U U

A A

9
wseumenluuaaz iy
= a v J a dy a Y a v J %Id A
8.2 Anwatianugvesrostazmiaarewes luld asnaeuwiaiuironinaie
o a V-4 g’/ a ¥ a a [ a ¥
fuunrianug MnduasmmsaayeneslulduazAndasimsaaie

I Jd o a v Jd
8.3 ﬁﬂ‘}ﬂ']ﬂ'ﬂiJﬁ'lll'l‘iflGluﬂ'li!,ﬂuIaﬁ@l@nﬂaWQGIJ@QWE]EJGBHWWUE@'N‘]



61



NaNSANH

A AR
NWUNANEN

Y F
A A ¥

Y
o ) ) l <3
msaneluasalimmuagadisn 21 9a Innuaseungunuiseue1unu
a A T a £ 9 A o dy AR 9 =1 A g Y
vinudeuthdnsadnianmuaden wazgannavesiuiant ldgniuiinieoiudoya
VOINANTANY
Y A A=
ANMNLIAADVVDINUNAAY
909 1 3QIN3E 1 A.MU0912 8. Wanntay 3. awjs
AINNA N 14° 54' 52.0", E 101° 03' 39.9"
(UTM 1649757, 47P 0721680)

Y
ﬂ??ﬂgﬂ%Wﬂi%ﬂﬂﬁ?ﬂ%ﬁla 43 1473

]
A o

3 A a o A A ' o J @ 3 9 S 9
u‘nmmmﬂumﬂumﬂuWumwwﬂgﬂagmmmuuauwmaam’ammﬂﬂumﬂﬁ U

=he

Tusevvinaierh lugaduinsiumunesedluaznouTnatSuadaamsaSaSum
warauanldal3Eana 51400-62200 lux ANNARYEIN U NafNLEsTATE I 30-47
suAmas anuiunsasmsveahiim 8.15-8.22 Azt I 0.253-0.290 ms A
weathiimsyning 77.8-118 NTU mmsazatsvesesndouluinia’ld 10.0-27.9

U
a A o LY a A % = ag Y %,‘ =
UaanIuaoans QuYUIMUoUT 29-32 amisalsae Qquuimm 29-32 ALy

319 30 99 1 IV INTL 1 A.11U91T 8. WaNAN 9. aN1j3
] '
yad1svegnnaaz Iuanveue U dnIadns

61



909 2 TAINIE 2 21U 9. Warnlay 9. anijs
ANNA N 14° 54'41.4", E 101° 04' 3.1"
(UTM 1649440, 47P 0722377)
4
ANNGININTZAUINEIA 44 1UAT
A A ] [ ° 1 A 9 Y IS 9 R 9 1
HuntuteyaogwazmnNauY YIMaNvIANIN JauManvuanioy 1
1 9 A %’ 1 1 1 @ 4
aoudnelanaziis Tuggeuingi nuvesmzeguenie aunsnialsauduaala
3 { = 1 =
Uszanar 50800-92000 lux ANWANVENN THUTNANNUMOENAITZHIN 30-39 HURAILAT
I~ 1 ’.! = 1 o 9| LY ] ?:I ~
anuitlunsaaaveiiin 7.98-8.50 A1 WA umInY 0.218-0.314 ms AUy LY
] ] ] a % [ Aa a o 1A
ANTENIN 35.1-78.3 NTU Ammsazalevedoondauluiiriala 9.51-20.7 Haaniuaeans

e IS a %I =
qmw@.umﬁam 28-38 DA UYL BT Qmwgﬂﬁ’m 27-32 oAy aLs e

v

JUN 31 907 2 FAnse 2 0. MU 0. WaNHAY 9. an1j3

1 4
yad13egNiidaz Suanveuveuihdnyadng

62



63

]
= 1

9a9 3 Mlanvmse 1 a.mueas o, Walnliay 9. anajs
AINNA N 14°53'26.8", E 101° 03' 48.1"
(UTM 1647140, 47P 0721950)

Y
mmqqmﬂizﬂuﬁmzm 47 193

F v
A A o o

[ I 1 1 = ] yd" ?-,’ I a
NUNTITINNNDUU L”]J’Ll‘V!\‘lIﬁ\‘l HAaUNaaaoaIa 1mwuu1gﬂu@uﬂuﬂsaﬂ Ny
9

vourlidregluauldi awnsadaSunaauealalszana 58600-69000 lux ANUANVE
il nafinunesiiasenia 21-51 wudmas ailunsameeniiin 8.14-8.30
msh iy 0.298-0.466 ms ATWYHVBNTTIMIZNIIN 16.13-128 NTU imsazane
vosoondinluiinld 0.12-3.33 TadnSudedns quingiimiler 20-33 essuraidon

a

o IS
gaungiildi 28-29 esruwaiFod

< A o o A ~
gﬂﬂ 32 909 3 MUa s 1 a.1ued7 0. WA 1. ans

a

1] '
*Dqﬂ’c‘?ﬁ’)fﬂ’f)gﬂNﬂﬂﬂ%?lmﬂ“ll’f)\‘i!fﬁ’f)ﬂﬂ']ﬁﬂﬂ)’ﬁﬁ‘l/l‘ﬁ



64

]
=1

909 4 Milanvnses 2 a.vueas o, Wallia 3. anajs
AR N 14°53'21.2", E 101° 03' 34.4"
(UTM 1646965, 47P 0721543)

Y
ﬂ’)ﬁJgQ%WﬂiZﬂ‘U’leﬂ%m 47 1913

Y
A 3

£ o ] X As Y A 9 a 2 < ¥
vinagadsntununlasnelivanlnaguuaas wurniulaaudunsie 1
1 Y @ Y = %1 a ~
aoudnala aunsaiatFuamasuaa laszuna 37400-91300 lux AANU0 IUUS AN
=] ] a <3 U Sol s o 9, T W
WUHOINAITEHIN 20-38 LFUAIAT AU UNTAAIUD9NTIAT 7.92-8.45 M5 I mdy
] ’.f [ [ [ a %‘ [
0.284-0.32 ms ANMUYUUDINUIA15LHIN 10.4-90.2 NTU Am1sazaleveseongiauluiiriala

L= a 9; %l
9.49-26.9 UaanNIuUAdANT qmwgumﬁam 29-36 IR B AT Qmw@.nﬁlﬁ}m 28-35 93

¥l

=

319 33 991 4 MilarInse 2 0. MueN 0. WANLAY 3. w3

v 7
@.ﬂﬁﬁ’)%@Q“VINﬂﬁﬂgﬂuﬂﬂﬂlﬂﬂlgﬁﬂuﬂWﬁﬂ%ﬁﬁ‘ﬂﬁ



909 5 TUUZUMNU 1 WY 4 Q. UZUKNU 0. WaHAN 3. anjs

MNNA N 14° 55' 14.4", E 101° 02' 46.9"
(UTM 1650431, 47P 0720091)
v
ANNFINNTEAUUIMNSLA 50 1UAT
Q o <3| 9 ' o ' = 2 o ' a Y a I
mnmﬁmmmﬂumumw agmmmuuumﬁmmnzmuﬂaaﬂﬂuﬂtyw auu
a ~ . 9 ' H v = % Y
AUV UEI UINDUVNYY Glquvluumzmmwauauu mmm’mﬂ?mmuamm%
¥ { = 1 a
sz 47000-73000 lux ﬂ'ﬂi]ﬁﬂ"ll@xiufluﬂiL’Jﬂ!ﬁWUW@EﬂJﬂWiZﬁ’JN 24-30 I UALUAT
I~ 1 % = 1 o 9, LY 1 ?:I ~
anuiunsaaevesiiumm 8.04-9.06 ﬂ1ﬂ1§u1]’l"|/‘h/\hﬁ/nﬂﬂ 0.226-0.331 ms ANNYUVBIUTY
1 1 1 a ’.f [ a A o 1T A
ANTEHIN 34.9-281 NTU ﬂ1ﬂ1§ﬁ$ﬂ1ﬂ"llf]ﬂf]f]ﬂcﬁmusluuTJﬂUlg]j 9.2-27.8 UaaNIUNDAAT

9 4 -
gungiinilon 26-36 o uaTod guiiniilai 28-36 o uwaFod

=1

5U7 34 907 5 TunzuImNU 1 1y 4 9. WLU1IMNU B, WAILTIAL 9. a3

1 '
Eﬂqﬂﬁﬁ’)ﬁ]EJg“ﬂNﬂﬁ@]z’Ju@]ﬂGUfNL%fJU‘]hﬁﬂﬂfﬁﬁ‘ﬂ‘ﬁ

65



66

299 6 TTUUZUINNU 2 WY 4 A. VLUK 0. WAHAN 3. anjs

MmMWnNa - N 14° 55" 14.4",E 101° 02' 46.9"
(UTM 1650431, 47P 0720091)
ANNGININTEAVUIMZIA 50 1WA
a o < Y ' o ' ' ' a g3 a =
VINUE5INY U NI 2gAININDUU mqmnauu”luum autluauvneau

Y

a =\ Y KR &' a 1 < o 1 ¥ A ’o} 1 @
Uy uwmuwuﬂﬂﬂquwuﬂuﬂluq@Nu”lummmmumamwma”lmummﬂmmu GRERPRRI!
Y = ¥ = A S 1
ﬂ?mmuamm%ﬂizmm 47000 lux mmaﬂmmuﬂumnm‘ﬂwwnazmmismn 26
a I 1 %’ S 1 o 9| 1w ] % =
UANAST AN UNIAAYRIINAT 9.06 ﬂ1ﬂﬁu1]’l‘l/\|‘|/\|1l,1/nﬂ‘ﬂ 0.226 ms ANUYUUVDIUINM
U 1 a Y A a o 1A a ¥
TENIN 50.4 NTU ﬂ1ﬂ1ia$ﬁ1ﬂﬂlflﬂﬂﬂﬂcﬁmuﬁluu13@1g]} 9.71 HAANTUADANT Qﬂ!‘ﬂﬂ“i]lﬂﬁf]u1

4
36 ovruaIFod il 1di 36 osrwaiFod

511 35 907 6 TUNZUMIMNNU 2 1Y 4 A, UZUIKNY B, WANTIAN . aWj3

v g
ﬂqﬂﬁhi'Jﬁ]EJg“ﬂNﬂﬁ@]g’Ju@]ﬂGUfNL%fJU‘]hﬁﬂGBﬁﬁ‘ﬂ‘ﬁ



67

900 7 TUuzU%IU 3 MY 4 A, UZUNHNU 0. WaHAN 3. anjs

AR N 14° 54" 59.5", E 101° 02' 54.6"
(UTM 1649989, 47P 0720325)
v
ANNFINNTEAVUINSLA 50 1UAg
A o 1 = 9 2 a A A o0 Yoo X FSE] 9
UTNUTITIVHWNINDUUUNUIVUITUAAULASHUDIUTIUIAU u’]ﬂ@usll']\iﬂlﬁ Sluf]ﬂl?‘lu
[l <] o ' Y A ¥ @ 9
]lllﬁ’]ll']iﬂlﬂllG]'J’E—]U']\Tﬂ'0ElhlﬂLu’E_]\Tﬂ']ﬂu']‘ﬂ'Jllﬁ'ljJ'liﬂ'Jﬂﬂ%iJ']mllﬁ\uLﬂ@]lﬂﬂigll'lm 27000~
¥ a { v 1 a I 1
80200 lux ﬂj'lﬂaﬂallf]\iu'lslu‘UﬁL')mﬁWUﬁf]flflﬂ'lig‘ﬁj'm 25-26 LBUALUNT ﬂ'J'lilL‘]Juﬂﬁﬂﬂ'N
H ' ' ° T o ' A 1
GU’E')\‘lu']flﬂ'] 8.13-8.48 ﬂ'lﬂ']iu'lulw%}\hwnﬂﬂ 0.305-0.394 ms AITUYUUBDIUINATISHIN
1 a E A a o 1 A a

43.3-70.1 NTU ﬂ']ﬂ']§a$a1ﬂﬂlﬂ\iﬂﬂﬂcﬁmuﬁluu13ﬂ1§lj 9.24-27.0 HaaNIUADANT QmWQN!Wﬁ@

9

¥ IS a ° =
111 25-34 eeruvaIBod guiniildi 27-36 osrwadod

=1

517 36 901 7 Tunzu1Imu 3 1Yy 4 0. WLUIIMIU B, WAILTAL 2. aNaj3

v g
i}ﬂﬁﬁ’)ﬂEJg“ﬂNﬂﬁ@]%’Ju@]ﬂGUfNL%fJU‘]hﬁﬂﬂfﬁﬁ‘ﬂ‘ﬁ



68

A Y Y] a =)
999 8 ulanaga 1 a. Tanaqa o. Wiaiau . anijs
MANA N 14° 58' 24.6", E 101° 01' 43.8"
(UTM 1656264, 47P 0718154)
v
ANUFINNTTAVUINESLA ST 1UAT
A ° < A As = v Y A ' = v o Y = 3
UiL’Jﬂlﬁ?i?ﬂLﬂuWHVlIﬁ\‘] HANNALUTHIANDYA[DALIAT UNITIVFAIUT AUDIUN
2 o a vy g a3 o ' a 2 9
Lﬂuﬁmma ﬂuclmm!,ﬂumzﬂauamma W“uwaﬂﬂammgslumﬂauimamaﬂﬂuwmu1
v Y =2 ¥ a A =
fff'lll'liﬂ'Jﬂﬂa'ﬁﬂml!ﬁ\nlﬂﬂulﬂﬂigﬂ'lm 79600-86500 lux ﬂ')'liJﬁﬂGUf]\‘lu'lGluU‘il’JﬂWIW‘U‘I’i’E)EJiJﬂ'I
[ a I~ 1 g = 1 o 9, LY
TENINW 35-50 LBUANAT anuunsaaeueum 7.96-8.12 ﬂ1ﬂ15u’lul°|/‘l°|/‘l'l!1/l'lﬂﬂ
1 % [ [ 1 a % (%
0.272-0.333 ms ﬂ’)'liﬁ;ﬂﬂl'ﬁ)ﬂl!'lﬁﬂ'l‘i%ﬁ'ﬂﬂ 12.9-155 NTU mmiazmﬂmma’aﬂmmuiuun@
.2 =2 3 Aa F
18 9.89-22.3 la@nsuAvans gungivilei 27-37 esrusaiFoa gangi 1At 28-31 8

=
Iy

=

d‘ 9 [ a =
319 37 991 8 Thulanaga 1 o, Taneagd 0. Waiia 9. anif3

1] g
%qﬂ?hi’)%E)E‘JIVH\‘W]P{GIZ’JHGIﬂsllf)\‘iLGﬁE)U“lJ']ﬁﬂﬁlfﬁﬁWﬁ



69

A Y @ a =)
999 9 ulanage 2 a. Tanaqee. Wianiaue. anijs
ANnNa N 14° 59" 32.1",E101°01' 19.0"
(UTM 1658327, 47P 0717393)
v
ﬂ?WﬂJgﬂﬂWﬂiZﬂ‘UﬁTﬂzm 55 1UNT
a o < 7 X ' 3 ' = Y a @ a g
mnmmﬁamﬂuumuq Lm“lut]@v]um%mmmauuuazaumaﬂﬂq audunaznou
"o 9 ¥ 3 ol 1 @ Y
Iﬂﬁu WUW@&!ﬂW&@QﬂUIﬂHWQ‘ﬂ uuﬂuﬁmmaﬂ;u ’t?ﬂllTif,]'Jﬂﬂ%ﬂ1mu’dillm@llﬂﬂi$m1m
%’ a { 1 1 a I
49600-73400 lux mmﬁﬂmmuﬂumnmﬁwu*ﬁaaﬁmizmw 38-52 B UANAT ANulunsa
! g \ 1 o 1 v ) %‘ 1 ]
mwmmﬁm 7.87-8.45 ﬂ1ﬂ1iu1hl1/\|%}\hlﬂ1ﬂﬂ 0.259-0.332 ms ﬂ??ﬂﬂ!ﬂﬂl@\?ﬂ?ﬁﬂ1i$‘ﬂ’ﬂﬂ
1 a o A a o 1 Aa a ¥
26.8-194 NTU ﬂ1ﬂ1‘iﬁ$ﬁ1ﬂﬂlﬂ\1@@ﬂ°ﬁlﬁ]u’3ﬂl’l@9{ 9.44-20.2 HaaNIUADANT QmWQMLWﬁEJHW 30-

9

38 oeruaIFod il 1A 26-32 osruwaidod

d‘ d' 9 o a =
319 38 991 9 Thulanaga 2 o. Taneagd o. WalAN 9. aN1f3

v g
i}ﬂﬁﬁ’)ﬂEJg“l/]']ﬂ“l/]ﬁ@]$3u@]ﬂﬂlﬂﬂlﬁﬂuﬂ1ﬁﬂ%aﬁ‘ﬂ‘ﬁ



70

999 10 uuznoN®NU 1 A, UZNONKY 0. FBLIAIA 2. a3
MNnNA N 15° 03" 35.5", E 101° 03' 36.2"
(UTM 1665848, 47P 0721419)
v
ANVFINNTEAUUIMNELA 54 1UAT
a o (=Y 1 a I a =\ %} 1 ) [] = ) v o J %’
UTIUATIVDYAANIUN Auuaumile) HWINDUUNYU Hynthusudadviluy
a dy o Y v a ) @ Y
UINUU °1uq<g]vluumzmmmmmuazmnmmi’mﬁmTmmﬂ?mmumumllﬂﬂizmm
%l A { 1 1 a I
12300-77200 lux mmﬁﬂmmuﬂumnmﬁwuwaaﬁmizmw 30-300 LBUANAT CREUSIN
1 g 1 1 o LY ] % = 1
ﬂ’iﬂﬂN"UfNu1ﬁﬂ'l 7.55-8.75 ﬂTﬂW‘iUWIIW%}‘IWLVIWﬂU 0.263-0.626 ms ANNYUVBIUINAITEHIN
1 a ? o A a o 1 A a ¥
37.4-250 NTU fﬂfﬂiﬁ%ﬂ18%@\10@ﬂ%£%u1uu1’3ﬂ1€{ 5.5-31.9 UaanIUADINT Qmwgmmﬁam

IS a z IS
28-34 D3l Qmwgﬂ@f 1 30-34 93F sl e

517 39 901 10 uwzneNnIU 1 0. WENBNUIU 0. Fou1A1a 9. anjs

1] '
%qﬂt’?ﬁ’m’f)gﬂNﬂﬂﬂ%?lmﬂ“ll’f)\‘i!,gﬁ’f)uﬂ']ﬁﬂﬂ)’ﬁﬁﬂ‘ﬁ



71

999 11 1uuznonyIU 2 A. UZNONKY 0. FBLIAIA 2. AN
ANAA N 15°03'32.2", E 101° 03' 26.5"
(UTM 1665747, 47P 0721135)
Y
ANVUFINNTZTAVUINEIA 47 AT
1A 1 H 3 " A @ 1 Aa
VINAd15I0ganILT ImhmanuresmzagINaaaaziaalogluay 1
[ o J %I a e %’ 1 1 a o 1Y
snhududaiinlusnuil luggduingdniauazysnudisn dwnsoia
9 = % a ~ s [
WSunaueanaa ldszanas 12300-62700 lux ANuaNYeIt lUUTNUANUNAITZHIN
a I~ 1 %l s 1 o )] T W
28-100 LFUANAT AN UATAAINUDINIAT 7.55-8.62 A1 I AL
] ’.f 1 v 1 a %‘ (%
0.240-0.993 ms ANMUYUUDIUA15LHIN 7-99.9 NTU Armsazateveseongauluiriald
1 =\ =) g =\ a %
11.71-71.8 iaansusoans gungimiilen 27-34 ssrusaiFod guvgi 1Al 27-32 oam

yaLed

517 40 9911 11 TuwzNENHIU 2 9. WENBNUIU ©. Fou1A1a 3. aNljS

i1 g
Eﬂqﬂﬁ']ﬁ’)ﬁ]fJQ“I/]'N“V]ﬁG]$3u@ﬂﬂlﬂﬂlﬁﬂuﬂ1ﬁﬂﬂfﬁﬁ‘ﬂ‘ﬁ



72

9071 12 Tuuzu1Imu 4 0. ugunavmu o, fannia . an
MmMWna N 14° 53" 449" E 101° 05' 54.6"
(UTM 1647736, 47P 0725727)
ATz NI 52 WA3
vnadisvhaeuduis audufumiler egamniouunn Tuggruhivzdn
vinadinsdllaunsamuresldlugraiy musasalSuanaunanldiszua 31800-
53000 lux MwAnvethlu3nuiinuesiimszning 33-42 mudmas aruilunsacs
voarhili 7.79-7.98 mmsh Tty 0.353-0.993 ms Anuuvesthilmsznang 30.9-126
NTU fhinsazateveseenduluihiialg 9.30-22.1 fladnfunedas aungimilerh 2431

9

parITaFed gavgl 1A 24-30 eerTaIFe

51U 41 999 12 uwzuInIL 4 A, uEUIMNU 0. WalHAN 9. anjs

] '
yad1390gnidaz Tueonvouvouihdnraans



909 13 TuZUHNU 5 A, BLUIINNU B, WAILTIAY 9. a3
MmMWna N 14° 56' 20.6", E 101° 04' 50.1"
(UTM 1652499, 47P 0723755)
4
ANNFINNTEAUUIMNSLA 58 1UAT
a o I 1 9 = o’z:all ] % a Y Y A o =
mnmmmmﬂummw AAUDYUFY I UNS ﬂuﬁﬂ]uflﬂa‘ﬂﬁl')ﬂ!ﬁ']ﬁ?% azy
oY Al ' a g = a o 9 A o
I?;lj\iuﬂ ﬁmgﬂu’dmmaﬂu @ugﬂumﬂaummwg AUNAVITINIAADALIAT ATINITDIA
Y =2 ¥ A A = J
ﬂ?iﬂJ'lm!Lﬁ\‘iLLﬂﬂkl@ﬂ‘i&’iﬂm 34400-75700 lux ﬂ')'lllaﬂ"ll’E'Nuflu‘ﬂiﬂmﬂW‘Uﬁf]UiJﬂ']iZW’)'N
a I 1 % = ' o Y Y
28-40 L UALNAT AN UNTAAINYDINAT 8.19-8.28 ﬂ'lﬂ'liu'luhl\h/\hlﬂ']ﬂﬂ 0.303-0.334 ms
1 g [ [ 1 a % [
mmsqueummﬁmizﬁan 0.09-104 NTU mmiazmammaaﬂcumuclum’m"lﬁ' 9.3-20.39

1 a a % = a g =
UAanNIuAvaATg Qmﬁ@.ﬂlﬂﬁﬂu1 23-31 oAUyl Qmwgmiﬁm 25-30 DAY LB

507 42 991 13 uuzUINIU 5 A WEUINIU 0. WAlTAN 3. an15

1 g
i]q@??ﬁ’ﬁ]EJgﬂNﬂﬁ@]%’Juﬂ@ﬂ“llf]\‘llﬁf)l.l‘]hﬁﬂ%ﬁﬁﬂ‘ﬁ

73



74

209 14 TUMZUNINNY 6 A, BLUIINNU B, WAILTIAY 9. a3
?‘hﬁﬁ}ﬂ N 14°58'11.8", E 101°04'47.4"
(UTM 1655917, 47P 0723638)
Y
ANVFINNTEAVUINESIA 47 1WA
A ° = Ja Y ' v 9 2 2 9
vInudsins ldnuneulvgon avWaiiinanasanal Wineudala wu
d’a v 1 [ Y
voutmzNiunazdideglunse awnsaiatSuamaan Idszua 9000-67900 lux
v { [ [ a 1 % ]
ANUANURIN IUUTNUNNUHOITAITZHAIN 28-40 1EUALAT ANNTIUNTAAI9U0I1TIA
' ° (Y] [ %’ = [ 1
8.32-8.44 A1m31h InlHunny 0.312-2.41 ms AW UYDMINTIATE N1 30.5-100 NTU AIN13
9 [P=N a %rl
azarevoseonsiouluiiiald 11.73-14.19 Tadniuaeans guugimilen 23-28 oam

9
isaiFed gavgi 141 24-29 eerraidod

11 43 907 14 1wz 6 A, WEUIIHNY B, WALITAN . anj3

v '
yad139egnidaz Tueonvouvouthdnradns



75

997 15 uundnne 1 a. unernna 8. M1ae 2.ans
AR N 15°00' 06.0", E 101° 04' 49.2"
(UTM 1659430,47P 0723663)
4
ANNGININTZALINEIA 51 1UAT
=) o = 9 Y 1 =\ @ £ a 9°I A 9o’ (=
vinuyadiselnawaz Wy Tauwadiieasaasanar ihiidhmanas 1uan
Y o o o 1 Y 2 dy A @ 9
wn shunhdad wu ung wesluiun awnsodalsnandaealdlszum
%’ a { 1 1 a <3
14800-64200 lux ANWANVeI IUUTNUNNDHOIA1521I19 27-45 uAmas ANUITUNTA
! g J 1 o 1 v ) % 1 1
Al 8.12-8.76 MM I uMnY 0.239-0.332 ms ANy UYEITIA1TEHI
] a %l @ A Aa o 1T A a
10.18-301 NTU aimsazateueseongiouluiiniald 8.0-21.1 iadnsusedas quugiimile

1 a aq 92 =
11 25-31 09T QLT O QmWQNGI,GQ{HW 24-29 DAy LT

d‘ d' Y L 1 % 1 =
ETJ’V] 44 98N 15 VIULUNIANDA 1 9. UANANDA 8. MW 9.aN1J3

1 g
i}ﬂﬁﬁ’)ﬂfJQ“I/]'N“I/]ﬁ@]$3uﬂ@ﬂﬂlﬂﬁlﬁﬂuﬂ1ﬁﬂ%aﬁ‘ﬂ‘ﬁ



76

997 16 TuunIEnNA 2 A, UAIANNA . MHA 1.aNs
AR N 15°00' 47.3", E 101° 04' 49.3"
(UTM 1660700, 47P 0723653)
4
ANNGININTZAUUINEIA 46 1UAT
A o 3 ¥ A a ¥y I a = = 9 2 A A A
vinagadsuduhide aulahduaumiied IMahvuUsNATNea 911130
a Y 1 A é] @ Y
wuresuuA Inau Tuggduihegniwusnail awnsodadSuaaaaalddszuna 10000-
¥ = { 1 ' a I '
73400 lux ANVAnveuh IuUTNUNNUHEENMTZHIN 30-48 wUAAT ANUITUNTAAIS
H = 1 o 1 % 1 95} = 1
YoTin 7.86-8.37 A1Math T uniny 0.319-0.703 ms ANuguUDiin1521119 38.1-160
1 a g o a a v | a a %
NTU mmsaza1evesoondauluiiniala 8.0-19.4 Haaniuaeaas guugiiniien 26-31

9

paITaFed gavgi 1A 25-30 eermaiFee

3111 45 307 16 Tuunrnga 2 . 1NIANYA 0. MHAN 2.aN15

1 g
%qﬂﬁﬁ’ﬁ]fJQ“I/]'N“I/]ﬁ@]$3uﬂ@ﬂﬂlﬂﬁlﬁﬂuﬂ1ﬁﬂ%aﬁ‘ﬂ‘ﬁ



77

999 17 huuned@nne 3 a. uAIRnNA 8. M1A9 2.aWs
ANNA N 15°00' 47.3", E 101° 04' 49.3"
(UTM 1660700, 47P 0723653)
Y
ANUGIVINTZAUUINEIA 46 1WA
S ) = o 9 4 3 aa ? 1 a & a =
Vinadivasuswaziamndiaasanal inmhanagu auiuaumize

73 v

£ Y
Wﬂﬁﬁlﬂﬂ\iﬁ’)ﬂgiuﬂu mnfﬁuuinmﬁﬁai}uﬂmuﬁmu Glumnmu g mﬁmm
v a 9 Y a o g 1 Y] [ 9 =K dy A o 9
ﬂa@ﬂﬂuﬁﬂgWiﬂﬁUiﬂmﬁWi’)% Gluu'li]'lfm%‘ﬂ'JiJLLa%"lN%uuliJ’(ff'lﬂJ'liﬂl"ll'lﬂ\ﬂ/\luﬂﬁ'li’mllﬂ
v 9 = 1 A P~ A
ﬁ'liJ'l‘iﬂ'J@‘]ﬁiiﬂmLlﬁﬂllﬂﬂ]’lﬂﬂigiﬂm 30100 lux ﬂ’)'lllﬁﬂﬂl@ﬁu11uﬂil’)mﬂWUW@UNﬂ1 53
a I 1 Y A 1 ° Y T o ] Y A
UANAST AN UNTAANYRIINAT 8.16 ﬂ'lﬂTiu'lul,V\h/\hWI']ﬂU 0.317 ms ANUYUUYDIUINMN
v a o A a o 1 Aa a ¥
250 NTU ﬂ1miazmﬂmmaaﬂmw{’luunﬂulﬁ/ 9.23 HAANTUADANT qmwgmwﬁ@m 31 938

a

= z IS
Iy QL qmwguiﬁm 28 aNFs LY e

517 46 9011 17 unnadnga 3 a. UNIANYA 0. N11HAT 2.aN1y3

1 '
Eﬂqﬂﬁﬁ’ﬁ]@g“V]N“V]ﬁ@]ﬁ’Juf]f)ﬂ“llﬂﬂl%f)ltlﬂ"lﬁﬂ%aﬁﬂ‘ﬁ



78

907 18 1N man 1 A.911a29 0. M11Had 2.any3
AR N 15°04' 27.2", E 101° 05' 40.5"
(UTM 1667474, 47P 0725118)
4
ANNGININTZAUINEIA 47 1UAT
a o 3 1 a [ 1 1A 3°l
vinagadiniugeininegaanuazniy wuvesdiuunmeogh lnuvan 1
' 9 v A v = 3 A A
aoudnela awnsodalSuamaaans 1ddszann 32400-92500 lux aAnudnveuihluusnun
a1 ] a < v %I = U ] 9
WUHOBTIATZHIN 35-40 1suAaT Anuilunsaaisveaiiiai 7.43-8.30 ansii luih
1 % ) %I =S 1 Ll 1 =)
A1 0.227-0.372 ms ANUYUVBNNTAITLHIN 48.3-191 NTU AIN13aza1ovedoondoulu
E =Y a %I a %
a1 6.5-24.4 iadnsuaeaas gaungiinition 28-32 esruaaiFod gungildi 25-32

SRGAIG BIG LG

A A 9 ' ' ' =
Eﬂﬂ 47380 18 TTUMHAN 1 A.NMHAW 0. MUAN 2.aNW1YT

v '
yad1390gnidaz Tusonvouvouthdnradns



79

907 19 TN IMane 2 A.111a29 0. M1Ha 2.aNy3
AMNA N 15°03'44.1", E 101° 05'43.1"
(UTM 1666148, 47P 0725209)

ANNFINNTEAUUIMNSLA 49 1UAT

Y '
a a

a o a9 9 Y XK 9.( a2 9.! ] o Y
vinagadslidu lduezvghuuiuans dilimhaagu auwauss ¥
o o w d’dy 1 a 9 a o [ Y
inzihdadasunlaesnuranlusnadisn awnsadalsnanawan lalseua
%l A { 1 1 a I
21400-80600 lux ANUANVDIU IUUTNUANUNBEUAITEHIN 30-47 FUANAT ANV UATA
! g ' ] o 1 v ) % 1 1
ANYDNTIAT 7.58-8.31 A3 I uMINY 0.220-0.336 ms ANWAUUBITAITLHAS
1 a g Q a =) % 1 =) =) SOI
37.7-192 NTU smimsagatsvesoondiouluiiala 6.7-20.5 Tadniuaeans guugimilien

IS a g =
26.5-30 DA UB ALY YT Qmﬂﬂuhiﬁj 1 24-34 a3FLsaL e

A A 9 ' ' ' =
gﬂ‘ﬂ 48 38N 19 TNTUMHAN 2 A.NMHAW 0. MUAW 2.aNW1YT

1 g
ﬂﬂ’c’hi’ﬁ]@g“l/]']ﬂ“l/]ﬁ@]%ﬁuﬂﬂﬂﬂlﬁ)ﬂlﬁﬂuﬂWﬁﬂ%ﬁﬁ‘ﬂ‘ﬁ



80

{ <3 [ o 1
907 20 thumaaue 1039029 0. 192029 2. 75215
AINAA N 14° 52 30.8", E 101° 06' 20.4"
(UTM 1645464, 47P 0726519)
4
ANVUFINNTTAVUINEIA 43 11AT
Q o <3| ' ' 3 a 2 aa o Y
vinaadisniugelas aeuinsdaauldihiiiulu lawiadidinaeanal
[ Y =2 o a2 A A
aunsnialnaauan lalszuna 17800-31700 lux Anuanveai luusnauinuwesiial
v a < l ’.f = 1 o FY T @
FENIN 18-32 sudns aAnuiluniaanueainiial 7.85-8.08 a1nsin lniluminy 0.308-
[ g [ 1 1 a % [
0371 ms AMNYUVONNTAITENIN 11.3-90.1 NTU mmsazarveseondiauluiiriala

9

L} =) a g =S a o
10.0-20.8 WaaNIUNDANT QNWQNL’I’Tﬁ@HW 22-28 DAyl Qmwgﬂéfm 22-27 93

=
Iy

A A Y < v 1 v 1 =
ETJT] 49 38N 20 MUV 1 AW 0. WUN 2. 73217

v '
i]q@ﬁﬁ’ﬁ]EJgﬂNﬂﬁ@l%’Juf)@ﬂ‘llf]ﬁlﬁﬂuﬂ"lﬁﬂ%ﬁﬁﬂ‘ﬁ



81

107 21 Tinaduen 2 a.5ui9 8. Saiae 0. asz
Mmna N 14° 52" 55.2", E101° 06' 5.7"
(UTM 1646208, 47P 0726072)
AwgannszAUinga 47 was
winagadiuiualds egnanauy dhaeudla Tauianaeanar T
vinalndifeadinsilides aunsodalsmaweaaanldilszuna 29200-39400 lux A
snvenihlunSnafinunesiimszniie 3034 wudmas aniunsaaaveaiiia 7.98-
8.32 M3 iRy 0.310-0.682 ms AIMAURITIATIZII 18.6-36.8 NTU fm3
azawveseondouluniiiald 10.0-16.2 Tadnsudedns qmwgﬁmﬁa% 22-29 LKLY

a

e =
gaungiildi 22-27 essnwaiFod

A A Y < o 1 v 1 =\
glh’] 50 9AN 21 VIUWIAQUYTI 2 A NUN 8. WUN . 73815

v g
ﬂqﬂﬁhi'Jﬁ]f)Q“V]N“V]ﬁ@]%ﬁuﬂ@ﬂm@QL%BUﬂWﬁﬂ%ﬁﬁ‘ﬂ‘ﬁ
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a ° A < A dy A
FUALASUIUNDINFUNUUINUNUNANE
1 < a dy AR o < Y [l Y o @
ﬂ15@Mlﬂﬂﬁﬂﬂiuﬂilﬂmwuﬂﬁﬂy1 21 91399 Lﬂ‘Uﬁ'J'E]fJNHlﬂ 1UIU 4,435 11
v o A Y o dy = ° ) < 4 .
ﬂ%'ll!uﬂﬁ@ﬂﬂﬁ:‘ﬂulﬂ AU ﬁ’t’)ﬂphl,ﬂﬂﬁ A1UIU 3,776 911 NuUMYY 6 19d (family)

A o J . o ) <3| 4 .
8 @NA (genus) 9 YUANWUT (species) Hazviosaean 311U 659 A Uil 3 2ad (family)

a v .
4 ana (genus) 7 ¥UANUT (species)



v 9 H r 4
A1519% 1 "]f'l!ﬂ"ll'é)\‘iWf]ﬂu'l%@ﬂ»]'llﬂﬂ')ﬂW‘UUiDm!ﬁ@uﬂWﬁﬂ%aﬁﬂﬁﬂiZlﬂﬁiﬂﬂ 21 3Ad1999

9
a o A
. ¥UAYoY11IA
901399
L. rubiginosa | B. siamensis C. helena F. javanica F. polygramma M. tuberculata | P. ampullaceal | Pomacea sp. |T. granifera
- SuneianNtAN 2. any3
907 1 JAN3E 1 9. 1Upd1) v v v v v
907 2 TAINTE 2 Q. HUBIL v v v v
907 3 MarvIngg 1 9. nuea v v v v v
999 4 Mdannse 2 a. vueain 4 v v 4 4 4
907 5 ULV 1 HY 4 Q. WTUIHNY v v v 4 v v 4
907 6 MUVLVINI 2 WY 4 A.UZUIIHIY v v v
997 7 UM 3 WY 4 Q. WLUIHIY v v v v v v
907 8 thulandge 1 a. Tanaga 4 v v v v v v
907 9 thuTlandge 2 a. Tanaga v v v v v
-SuNRFLIA 2. aNY3
i;m'?l 10 TNUZABAIY 1 A. ULADNHIU v v v v v v
909 11 1hugnennu 2 a. ugnenuIu 4 v v v v v v

€8



d' 1
AITNN 1 (919)

a %‘ =
¥UAKDYU1IA
AT1599
L. rubiginosa |B. siamensis | C. helena F. javanica F. polygramma | M. tuberculata | P.ampullacea | Pomacea sp. | T. granifera
-Suneiianntinu 2. anys
999 12 TUuzuINIY 4 A, WEUNIHNY v v v
997 13 UVZUINNY 5 A, WEUNIKNY v 4 v 4 v v
997 14 UVZUINNY 6 A, WLUNIHNY v 4 v 4 v v v v
o 1 =
-BUNDMHAI 2. aWYS
907 15 huunadnga 1 g, unednge v v v v v
a7 16 Thuunainga 2 a. unadnga v v v v v v
a7 17 thuunadinga 3 a. unadnga v 4 v v v
997 18 unImas 1 a. Nman 4 v 4 v v v v v
999 19 1hunmane 2 a. Mvan v v v v v v
8N T4 0. @323
A < @
999 20 thumaaue 1 a. 3379 v v v v
A < o
997 21 Tumaaue 2 g, 1379 4 v 4 4 v v

a

78




A a ’é A A a A 1 (2 a Q( 9
A1TNN 2 “lﬂm"llﬁ)\‘lW’EJEluﬁ]ﬂﬁf]\iPJW]WUUE!'JmL"Uf]u‘]hﬁﬂGHﬁﬁﬂ‘ﬁﬂiglﬂﬁqﬂﬂ 21 3Ad1999

a Sol A
. ¥UAYoY11IA
1599
C. arata | C. blandiana | C. gustaviana | I. substriata | L. supoti | S. crispate | S. phaselus
- Suneianninu 2. anys
909 1 3032 1 9. 1uedd v v v v v
909 2 FANIE 2 9. LRI v v v
909 3 MJarmse 1 g, nuea v
909 4 Milannse 2 a. nuen 4 v
907 5 UUZUINN 1 1Y 4 Q. WSUIINIIY v v v v v
907 6 MUVLUINIIU 2 11 4 Q. WLUIINIY 4 4 4
907 7 WNLUINIIN 3 1Y 4 Q. WLUIININ 4 4 4 v
a7 8 Thulandqe 1 a. Tandqe v v v v v
997 9 ThuTandqe 2 a. Tandqa v v 4 v v v
-SuneuLIaa 2. any3
997 10 Thuznennu 1 a. unenuIu v v v v v
997 11 1hugnonnu 2 a. uneNKIU v v v

¢8



d' 1
ANTNN 2 (919)

a %‘ =
. FUAYIDYUTIA
9081379
C. arata | C. blandiana | C. gustaviana | I. substriata | L. supoti | S. crispate | S. phaselus

-Sunerinintan 2. any3
997 12 MUUZU1IMIU 4 A WEUIHY v v v v v
297 13 UULUIIMIU 5 A, WEUIHY 4 4 4
997 14 MUUZU1IMIIU 6 A, WTUIHIY v v v v v
-3 UNDMHAN 2. aNY3
a7 15 thunnadnga 1 a. unednge v v v
907 16 Thunnadnga 2 a. uArEnge 4 4 v

~ 9 Vo Y \/
909 17 NUUNIRNNA 3 A, UAIRNNA
a7 18 MUNIMaN 1 a. Nman 4
947 19 1UMa 2 A, NIMaN v v

o o 1 =

-8 NI 2. A33Y3

A 9 < o 1
909 20 TNUMAEAL1 1 9. 3319 v

1 < [
907 21 U 2 g, 109 4 v v v 4

98
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= (Y (Y3 a =)
MsfinIanyazMIdug M INNvaulasntion
4 a [} 4 { 1
vioerl1Ae 6 298 (Family) 7 @na (genus) 9 ¥HAWUT (species) (31N 51) Iaun
Family 1 Lymnaeidae WU 1 @)@ (genus) laun
a [ J
- Genus Lymnaea (Radix) WU 1 ¥UANUT (species) Ao
. L. < o [ Yo @ A
1.1 Lymnaea(Radix) rubiginosa NUAIBE19 IATIUIU 7 67 (3‘]]“]/] 51A)
[} [ a A (% A a A A %‘
anvaznNdugIIneveatlasn: anvazilasnuie jinses avaealuiiea
= %’ [ a A = (=} A I o
anihaaseu MlaeniFeu hilialraaie seanldsndluniteunay dAYAUZATUAIUYD
I [l 1
laeadluuuuiuyn lulinkualaen
=\
vualasnves
A A
ANugURasvo/anntiey 12.16+3.62 mm
k) = A
ANUANMAsYRUaDNYeY  6.05£2.31 mm
A A
ANy nasvedlnulasnves 8.23+2.55 mm
k) = A
anunNamasvedlnulasnves 3.80+1.42 mm
fN size index 49.75
Family 2 Bithyniidae WU 1 @na laun
- Genus Bithynia W 1 SHAWUT o
<3 @ [ o @ ~
2.1 Bithynia siamensis siamensis NUfIvEaee 1ds1uIu 1,505 910 (gﬂﬂ 51C)
[ [ a A % =y Y a A %’
anvazndugImeveuasn: anyaziaonuia 1w Jinsgs mhea
1 A S A a A = = A % A
UMD AIVYIVLNEN AlapniTeu Yalaate soarlasnuvay anyazNTYAIUYeInlasn
I =\ ] A = I A 9 o .
WunuuIne Jurulasnuie Janaaienluig Medgeunualedd (Concentric)
A
vuanlasnviesy
A A
ANuguRasvowtlasnvies  7.84+0.48 mm
Y = A
ANUANIMAsYRNannyey  4.50£0.24 mm
~ A
aNuemasvedlnalasnyes 3.53+0.25 mm
k) ~ A
anunNamasvedlnalasnves 3.03£0.69 mm
1 size index 57.40
Family 3 Buccinidae WU 1 @)@ 1o
- Genus Clea WU 1 ¥1aWUT Ao
<3 Y ] 9 o o ~
3.1 Clea (Anentome) helena U081 IaTIUIY 1,003 ¢17 (gﬂ‘l/l 51E)

@ o a A [ = 1 9 <
anvazndugIngvewaon: dnvaznlasnasuiwi Jinsieen
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= = ' A A IS . a = a2 o @ a a2 ad
FraeeeeunIe) Hved lynou (siphon) AABnTFUVIUALLAUAANE VTNVUVBAISA
[ %’ I~ 1
(body whorl) § 14-24 4 yazfiuoudiemamy 1-3 uou seanlasnilunsreuvauniou
o A I =\ 1 A =\ 3 A 9 @
anyaznsvaIuvealasnidluuuuIv urunlasnuie Yalreaetluiufedgeunutiale
9 (Concentric)
A
vualasnvies
Anugundevewlaontios 16.69+2.29 mm
Y] A A
ANUNNIRAsYRUlanntios  7.10+0.97 mm
AN ANV N1 a0nNN08 6.45+£0.97 mm
Y] A A
anunNamasveslnalasnies 3.83+0.55 mm
ﬂIW size index 42.54
Family 4 Ampullariidae (Pilidae) W 2 @na laun
- Genus Pila WU 1 %Hiaiug Ao

<3 % ] Yo @ ~
4.1 Pila ampullacea NUAI9813 AU 100 62 (gﬂ‘ﬂ 51H)

@ o a = 2 = = A v
ﬁﬂ‘l&lm3ﬂ1@ﬁmi1u]ﬂﬂﬁ]@ﬂlﬂﬁ@ﬂ: aﬂyngﬂaaﬂgﬂﬂamm@ﬂwm LU GRNER)

g
b4

ad 1a I o
Yudien Hueisa (body whorl) vinaluajiinlaeniEey Taremailuuaumiaaiusoy
o W A I [ = I = 1 A =\
a192 geanlasnitlunslenuy anyaemsvaIuveulaoniluuuuIuu Yurulasnvuni
I = Y @ .
Al UIUASIFDUNUYA199 (Concentric)
A
vualasnvies
A A
ANuguRdsvolaenvey  52.27+10.74 mm
F) = A
ANUANMAsYRULaDnNYey  46.97+11.5 mm
A A
AN masvedlnlaentios 38.18+8.27 mm
v A A
ANuANamasvedlnalasnves 27.54+6.59 mm
f1 size index 89.86
a v J
- Genus Pomacea Wi 1 SUANWUF AD
< o 1 Yo Y ~
4.2 Pomacea sp. \NUA10619 14311121 203 67 (317 511)
[ [ a = [ A L= = =~
anvazndugInevea)aon: anvuzilasngdnanlve mvasmes §
aad 1a A ~ =\ I = %’ A A
VOANTA (body whorl) ¥ lvgAlaenizey vindalamailuuaudinaia niomaes

%} A 3 o A 3 =1 ] A
Juriana gealasnitlunsteuuu anyasmsvauveulaoniluuuuIue Yunulaon

a < = v @ .
wummﬂmmﬂmqmm%uﬂuﬁmmq (Concentric)
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vinanlaenvios
ANNgundoveuldontios  40.38+5.99 mm
aNunNamasveaaonyios  35.42+6.05 mm
aNuennagvelnlaennos 31.05+5.09 mm
k) = A
AnunNamasyedlnulasnies 21.60+4.36 mm
a size index 87.72
Family 5 Thiaridae W1 2 @f@ 1&un

v

- Genus Melanoides WU 1 $UAWUT A0
1< % [l Yo Y ~
5.1 Melanoides tuberculata 1NUAIDEN AU 627 A7 (;J‘]J‘ﬂ 51B)
(% [ a =y (% A = %’ A =
anvazndugIngveasn: anvaznlaen 31nsee11 Mhmaniowed
a A I [ A [ < =1 I [ A = 9 o
wznon Wulasntludu visetlwany Nadaaadludunioveuyuuaziaed@uTIUIUNIN
A I [ A I ~ 1 A v A
goaaonilunsleuray anvagmsvauveulaaniunuuiuyd Sukulaenuiaiu i
[ v < . .
mﬂmmumﬂugﬂmqmﬂq (paucispiral)
A
viaaenviey
A A
ANuguRdsvolasnvey  15.83+2.26 mm
kY A A
ANUNNURAYVeNaentiey  5.39+£0.71 mm
A A
anuerunaevesthnaenies 3.59 £0.57 mm
% A A
anunNunasvesthnaenies 541 +£0.69 mm
fN size index 34.05
- Genus Tarebia WU 1 %ﬁﬂﬁuﬁ ﬁﬂ
< o 1 Yo o ~
5.2 Tarebia granifera NUA0819 IATIUIY 14 67 (g‘ﬂ‘ﬂ 51D)
(% [ a A (% A = %‘ A =
anvaznduguInevea)aon:anvazilasniun Jnileen mivansee)
a I ] 1 1 < ad [
Adeniludunsol)unsequiany (ubercle) JUBANITA (body whorl) vtalnajiiainais
< % A Y . . < 1 A <
Hudunseveuyuilsznouale 2 spiral grooves 1Az 3 spiral rows 1ugy goanlasnilunie
[ A I = ' A = AR
UvayN anyaueMIvaIUveulasnilunuuinen Junulasnuie Yu Tateareauaeniiilu
< ..
NLAN (paucispiral)
A
valasntioy
A A
ANuguRagveanlasneos  15.55+4.30 mm
Y A A
ANUNNNRDEVNaRNTioY  6.84+£1.47 mm

A A
ANy nagveslnasntios 7.50 = 1.83 mm
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k) = A
ANunamasedlnulasnies 4.21 +1.48 mm
N size index 43.99
Family 6 Viviparidae WU 1 @na 1éun
a v J
- Genus Filopuludina WU 2 ¥UAWUE 7D
. . ) . < o ] Yo Y ~
6.1 Filopaludina javanica NUAIDE19 IATIUIY 67 §7 (g‘ﬂifl 51F)
[ [ a = % A = goj G}
anvaznduguInevea)aon: dnvaznlasnvun jinsdenan mivanse
o =) =1 ad 1A o w ]
M vIeieangnon HueAisa (body whorl) vunalnaAnlaeniEey liduseudiaa Lilid
A I Y A I =\ ] = =\
goaulasniunslenanyuzmsvaruvestlasniunuuiuen Jurunlaenniunialnaiy
< A 9 Y .
11 1IUAIIEDUNUHA1879 (Concentric)
vinalaenviesy
ANnugundoveulaontios  34.96+4.44 mm
Y] A A
ANUNNRAYYRIRlaentiey  26.38+3.50 mm
anueunagveathniaonies 19.33+4.22 mm
Y] A A
ANUNNRAgYedIlInlasnves 15.71£1.75 mm
i size index 75.46
< Y [l o o {
6.2 Filopaludina sumatrensis polygramma nufeeg1a 1ds U 250 2 (gﬂ‘ﬁ 51G)
o o a A o A 1 9 <3 =
anvaznNdugIImevestlasn: anvaznlasnaeutwds jinsdenan a
[ ad (=Y I
We9ou UaAITa (body whorl) Ve lvajAanlaeniFevulinoudy 4-5 wou veandemilu
[ A I ~ ] A =1 I ~
NIULHAN anvaEMsUAIUVUlaentl Uy LY Vunulasnuialaltaateilulanen
FoUNUNA189 (Concentric)
A
vualasnyies
A A
ANuguRasvoulasney  18.55+2.71 mm
) = A
ANUANINAsYRUannYiey  28.44+3.11 mm
A A
anuenasveslinulaentos 13.55+1.34 mm
P A A
anuANamagyedlnilasnves 11.37+1.56 mm

fN size index 65.23
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viosr@earh 3 213 (Family) 4 @na (genus) 7 ¥Hanus (Ui 52) Idun
Family 7 Unionidae (Amblemidae) WU 2 @/fa 1
- Genus Indonaia WU 1 %ﬁﬂﬁuﬁ Ao

E]

< % 1 Yo @ ~
7.1 Indonaia substriata INUHIDE1 TATIUIU 69 @2 (gﬂ‘w 52D)

A [ g

anvuznuduguInewowlion: anvuznldonu il Hhealuden
o I < % @ 1 ° @
nlaonuuuy sulutlosdntios Hanedudadd Feeda lumitane viuuuay Huu1e Wy
a v 1 =1 [ d' @ d' 9 [y = % d'

g Tamsanauuruy19e19% 2 sunrhvag 1 ounchds Wutamesas el 2 suneh
9 @ d‘
geuaz 1 ounrhun

A

vualasnvies
A A
ANuguRdevoulaonves  10.32+2.87 mm
k) = A
ANUNINIRABURI]aoNYBY  20.6544.25 mm
ANUMUIMAgYelaentos  6.57+1.77 mm

v

- Genus Scabies WU 2 ¥UAWUT ND
< (3 1 Yo % ~
7.2 Scabies crispata NUA20619 1a3111 98 6 (g‘ﬂ‘ﬂ 52F)
o Y] a A [ = < [ = A [
anvuzneduguInevewdonansuzlaonvuaan 31 lven fivdeswon
~ 9 I v v Ao A A v [ =K 9 [ A ‘a o o
yaedutlududNdanumieiun 1oy Tudeaiuanvealasniug Tanianatlundn
Y
9 v 1
unandy Wutamodadlunnu T
A
vualasnves
A A
ANugunagvea/asnos  10.97+1.14 mm
Y] A A
ANUAUmAsYeannyey  21.79+2.25 mm
ANUNUIRAYYRIADNos  9.22+1.18 mm
< o ' Yo o ~
7.3 Scabies phaselus NUEI0619 1d5 11U 132 69 (g‘ﬂ‘ﬂ 52G)
o Y] a A o A < [l A
anuznuduguInewewlion anvuznldonvinadn 31 lve nlden
@ = A v =~ Yy Aa a A 1o ‘a o d [ Z‘,
VUM AMaeee Y NaatdudnuynmeuniuIuun Wuglanmsanaundnuvanay au
[ <3 ]
WuamoSatluuru 1A
A
vualasnvies
A A
ANugURasvo/asnviey 14.70+3.85 mm
v A A
ANUANMAsYRUaDnYey  21.26+2.97 mm

ANUNUUNAYVDUUADNYDY  7.54+£0.93 mm
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Family 8 Corbiculidae W1 1 #na laun
a v ¢
- Genus Corbicula W 3 FHANWUE AD
. < @ ] Yo o ~
8.1 Corbicula arata WUHDE19 1AIIUIU 196 72 (g‘ﬂ‘ﬂ 52A)
o o a A o A <3 Y o
anvanedugIuInevewdon:anyuzilasnvinaan w1 nauadielia
= A = Y A Y = Y v o 1 1 o A
fimdoaudendy TaaduiluduizosIdwmunuoyTuszeziaumg nuenaugalaon
] [} A 9 Y Y 2 [
ouluegasanas nlaendunitazdurasauunasiu
A
vuralasnvies
anugunasvouldontios  12.17+1.15 mm
Y A A
AU Namagvealasnves  11.35+0.72 mm
ANUYUIRALYDAADNYBY  7.6242.36 mm
<3 o 1 o % A
8.2 Corbicula blandiana nUA10813 1451171 3 1 (317 520)
[ [ a A [ A < 9 v A
anvagnNdugIuIneveulaen:anyuzilaonvunaan v adiena &
A = Y A 9 I = 9 v ] [ A o
widesudendn TaeduwiluduFoaldsuunuen luszegrnnuuinenauganaon ou
1 % < a [
Tuegasenaratldon munihldewu Tanusudandesusnudiuun anuendiuas
9 o A 1w
MUNFUNUIMINY
A
vuaaonvien
A A
ANugundsvouiliontion 13.96+4.25 mm
k) = A
AU NuRasvea)annriey 14.68+0.35 mm
ANUMUANABYDAUADNBYE  9.54+0.6 mm
. ) < @ 1 Yo o ~
8.3 Corbicula gustaviana NUA0819 1a91191 29 6 (g‘ﬂ‘ﬂ 52B)
o o a A o A <3 9 v A =
anvagnNduguIneveuldon anyuzldonvuiamn i Ad1eNe dvaod
I ] YY) 1 o
Pudendy TanaduiludubesInwuunusy Tuszoziahunanenauganaon ouly
I
snganazides lduminanios
=\
viaaenviey
A A
anugundeveutlaontios  11.61£2.31 mm
Y A A
AU NuRaveaasnries  10.1842.70 mm

ANunuIRdeveulaenes  6.67+1.68 mm
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Family 9 Mytilidae Wy 1 ana laun
- Genus Limnoperna WU 1 %ﬁﬂﬁu‘ﬁ:’ Ao
. .8 o 1 Yo o ~
9.1 Limnopema supoti NUA0E19 189U 132 ¢ (g‘ﬂ‘ﬂ 52E)
o ] a A o A < = %} 9 o
anvaendusIneveulasn:anyuzlaonvuiaGn 119 Fhmaiulu
Tuiiaevunlaen darenlaenduniinuy wazdunaaIfarles Tt
A
vualasnvies
A A
ANuguURAUeuaones  4.72£0.63 mm
Y] A A
ANUANURTYVUADNYIDY  9.37+0.89 mm

ANUNUURAYVDIADN0Y  4.21£0.74 mm



10 mm

5U7 51 venhvardideriwuusnaveuthdnyadns
(A) Lymnaea(Radix) rubiginosa (B) Melanoides tuberculata
(C) Bithynia siamensis siamensis (D) Tarebia granifera

(E) Clea (Anentome) helena
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10 mm
H
10 mm
|
d‘ 1 %’ =) = d' a d‘ 1 [ a a‘{
311 51 (90) viesrhvadReINNVUINAURO W dnYadND
(F) Filopaludina javanica (G) Filopaludina sumatrensis polygramma

(H) Pila ampullacea (I) Pomacea sp.
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10 mm
A
B
~
C
D

d‘ 901 A d‘ a d’ 1 [ a Qel
E‘IJVI 52 ‘Haﬂmﬁ]ﬂﬁmv]mwumnmmauﬂmﬂ%aﬁﬂﬁ
(A) Corbicula arata (B) Corbicula gustaviana

(C) Corbicula blandiana (D) Indonaia substriata

96



10 mm

d‘ 1 %’ A d' a d‘ 1 [ a Q(
ETJVI 52 (A9) 1’7@ﬂuW%ﬂﬁﬁl\?P\l’lﬂWU‘iJﬁL'Jﬂ!Lﬂl@UﬂWﬁﬂ“ﬁﬁﬁﬂ‘ﬁ
(E) Limnopema supoti (F) Scabies crispata

(G) Scabies phaselus
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v o 2’ =) o a &’ a
mmﬁumuummmmuﬂiwmmaﬂmm uazmmummﬂwaﬂiaﬂ
< @ 1 A A a A 1 o a £ A
iﬂﬂﬂWﬁLﬂUiﬂ’)ﬂﬂN’ﬁ'{’JHUﬁI@]TIWUU?L’JEI!HJE]‘L!'IJWTﬂ“]Sﬁﬁ%ﬁ‘VN 21 0 NN 310U
a o g Y o A g’; 1 a
IUNTU lidJ ﬂmi]ﬂﬁsl%nmmmmmmumﬁauuquwu NW.F.2554— U8 U N.F.2555
1 %’ A 1 o = 1 (-7} d'
mmwumuumawaﬂuﬁmﬁluLmamﬁmiaﬁmmmgmﬂmmuuamﬂaﬂuuﬂaﬂﬂ
Y g}/ o gl.: ] 4 o w ] %,/ 1
AN INLIAADY VINATINUITHIUUIN W%’[’J‘]Jwﬂiﬂulll‘v\lﬂlﬁﬂ Lﬁﬁ)uW]’)@ﬂNW@ﬂuW%ﬂ‘ﬁqu
I~ 9 a dy a 1 A [ a dy A 1 o o
Lﬂ‘]Jhl@lI'lﬁi’Ji]ﬂ1ﬁﬁﬂW’E]‘]Jiﬁﬁiuu@ﬁmﬂ@ui]ﬁWU@@]i1ﬂ15§]ﬂﬁf@‘ﬂu@ﬂ§n\1ﬂu Tﬂﬁﬂ/ﬂfﬂ‘i
I} o ?:l A d' g}l % o d‘Q dy a J A [
Llld‘iEJ‘Ul,‘ﬂEJ‘Ui]TL!’TL!“H@ﬂuW%ﬂﬂWUﬂﬁﬁﬂJﬂﬂUiﬂu’)u‘ﬁﬂﬂﬂ@]ﬂ!%@ﬂiﬁﬁiulmﬂ&ﬂ@uﬂl@ﬂlma%
Y
91329 1iaaae l1il
1 Y k4
wamiﬁﬁnﬁmauwawqu"lﬁ'mwm 4,435 01 NUMIAA01TFATIUIU 204 67
a g 9 1 . ] Aa o =
Aalusosaz 4.60 (204/4,435) WUN Melanoides tuberculata Lﬂumammmumanﬂiu
= g}z dy o a j’ A A . . A o a &’ 9
ﬂ1'iﬂﬂB1?’1iQMLLﬁZ@ﬁiTﬂTiﬂﬂL%@MTﬂ‘ﬂ?jﬂ O Haplorchis pumilio Iﬂﬂll’t’)@]i"lﬂﬁﬁmsb'ﬂiﬂﬂag

3.34 (148/4,435) iofeunuiuiunesiguin 1a
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~ [ o v a = =~ [
0N 1 IAUVINTE 1 A. KHUBIUI 9. NAUUIUAN Q. anya (M3 19N 3) LL“]J\H“]J‘L!

[

¥ A A a < o 1 Y a v do o 2
AIIN 1 (ma‘unqmﬂu 2554) Lﬂﬂ@n'ﬁ]ﬂ’l\ﬂ/i'ﬂflhlﬂ 8 BUANWUTIIUIU 95 AIANU

Q

a v do @ 1 a y (A 4
- W'E)EJP»JH?]‘(’J'J 4 BUANUTITUIU 32 G]'Jhlll‘WIIfﬂﬁﬁﬂl%@@l'ﬂﬂ@uigﬂglcﬁﬂiﬂ'lﬁiﬂ
a v do o 1 a dy (A 4 =
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- Limnopema supoti 0 0 0 - - - 3 0 0 0 0 0
- Scabies crispata 0 0 0 - - - 0 0 0 3 0 0
- Scabies phaselus 0 0 0 - - - 0 0 0 5 0 0
_— 63 | 1 | 159 - - -l oo 0o | 104 | 5 | 481
1207 104
100
0 - 72
63
60 - B sunuvenhia
20 A = Sunurenhiafiaame
20
1 0 >
0 T T T T
a1 e, ahai2@n afai3aa. efilau o,
2554) 2554) 2555) 2555)

~ o 3,’ A ~ Y <3 o 1 v 1
ETJVI 73 VMUIAUNDIUIIA JAN 21 VIUWIALAVYTI 2 A, WU 9. WUN

. 85213 TEUINAOUAYUIBU 2554-1UH10U 2555
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d’ Ll U a Q‘{
wouhdnraans
a % A o (2 a dal (3
FUAYDYUIIA AUIURI) AALYD(A) PRLGH
% =) = a o
W@ﬂu1ﬂﬂﬁ\hmﬂ’3 9 BUANUT
- Lymnaea(Radix) rubiginosa 7 0 0
- Bithynia siamensis siamensis 1,505 30 0.68
-Clea (Anentome) helena 1,003 0 0
-Filopaludina javanica 67 0 0
-Filopaludina sumatrensis polygramma 250 1 0.02
- Melanoides tuberculata 627 170 3.83
-Pila ampullacea 100 0 0
- Pomacea sp. 203 0 0
- Tarebia granifera 14 3 0.07
Z A a v
ﬁ@ﬂuWﬂﬂﬁﬂx‘lﬁh 7 BUANUT
- Corbicula arata 196 0 0
- Corbicula blandiana 3 0 0
- Corbicula gustaviana 29 0 0
- Indonaia substriata 69 0 0
- Limnopema supoti 132 0 0
- Scabies crispata 98 0 0
- Scabies phaselus 132 0 0
334 4,435 204 4.60
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) a o I = Y d ~
Swunriadeunensluliiszazisasmise
Y 4 L} U a Q‘{ [ % =)
oo U NUToUWoNIdnYadans 21 0 31UIU 4,435 A ATIINUNITAA
:ﬂy v 1 a 9 4 =) % 1 v W a dy
weddoaunens lu liszezirainise 204 @1 A USATINTAAIYE 4.60% (204/4,435) Tuvios
A ~ A o o ° A o A o) ¢ A v
w1varne 4 FUANUT gsasuunriaalosune sy ldszeziwesaisela 5 gﬂgmu
a v J . ~ Y a 9 4 = a
(types) 7 FUANWUTD (species) (ATNN  25) waznualreeune sl liszezisasaiiewsiia

Haplorchis pumilio iﬂﬂ‘ﬁf;fﬂ WU 148 @2 MDD 3.34% (148/4,435)

[

% 1 v 1 a 9 4 == dy
aﬂ‘lel‘ﬂwgﬂiNGUENGl’J’E')E]L!WEﬂﬁi‘ﬂ%ﬁ&’l&“ﬁ’ﬂiﬂuiﬂh JU

Type 1 Parapleurolophocercous cercariae

Y
= [ d'OQJAQ Y

doaunens 1yl type § HanyurndAn AoUSNUAUNIIND lateral finfold (Schell,

g

a =3

1970) tazdrveunesluliszezoimiFansalud@e Wasuulauiudoouneslyly

14 = v Y] A o Y o
srezuangasmisoludar nuauaude luun Wﬁ@ﬁluﬁ']"lﬁel]@\iﬂu FUY HNIASHY

J

J a o 1 a s a @ 1
(J52e9f zANsA LazAMY, 2539) WurHaddeaunens U liszezesaite 1 viiaus 1dun

Q

Haplorchis pumilio

¥HAWUEN 1 Haplorchis pumilio Looss, 1899 (Yamaguti, 1975)

Q

E4
o

! 3 J o o a o o
WﬂﬂuT%ﬂﬁWULﬂuIaﬁﬂﬁ?ﬂﬁN NUIU2 BUANUT : Melanoides tuberculata hag

Bithynia siamensis siamensis

groouneslulinwuluvies (Parthenita)

v 1 A Ao o W =) = 90’ v A v 0 4
NWUAIDDUITYLIAYUANHUSAINIYNUITYTY U0 ﬂ1811.lll@]’)’é)’t)14'i$&l$!°]f’t]i

= [ o a0 a o % 4 = 1 ] 9 1 1 o w
ﬂmaaggﬂumuaumﬂ MGHE)\‘]LIIﬂf’f'ﬁ"i‘i‘ﬂL“I)"é)iﬂ']ljfl’f]gvnﬂﬂ'luﬂu']“l]f]\i“lf’f]\i'ﬂ\iﬂ1ﬁ'3

anyuz31s19983n1i5e (Cercaria) (317 76-78)

1 o % U o v 1 g 1 =) a o %
- @ud1A7 (Body): anvazdraagl 1y Miharaseu vinumdmdlinuwazidea
=\ I o o 1A 1 v 9 A Y F)
Fouilunnin Unaqusondida oral sucker ogusnmduiaduly awnsodai-oonlauay

UsnuAduRowazA 1R INUVY (sensory hair) Vsnanglidnsazyy melu

'
(g o w

E 1T o a 1 < 1

a1l ’J‘W‘Ullﬂil‘ga‘}’iEJ”I‘]J%U”I@]”Iﬁﬂi%i]”IEJ@QT]’mWYJ U719 oral sucker ‘W']JT/IE]"TNG]E]llﬁnﬂ

. o 1 9 9 1 Y v 1 = 1 9
penetration gland 91UIU 8 N0 ANUHUT 4 ND ATUNAY 4 NO U eye spots 1 ) l3znouaie

. a4 A = ' < 1 = .
pigment wﬂmgﬂﬁmaau pharynx ugﬂiNﬂammmaﬂagmaﬂaw 1 penetration gland YU1A
Tngy d19az 7 dou (7 ) Hoamwanuevesdiirvudloudon excretory bladder oY
o 1A o w o I 1

UBDIATNI ﬂ1ﬂluﬁuﬂil&ﬁﬁglaﬂ@ﬂ1\1ﬂ ventral sucker 2gUILIUNA NN aﬂyngﬂimqu

L] A a o =] '
AN NITUIITYAAAININD genital primary NGUIANY Y excretory bladder 31519nAN
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anvaziy melufiunsyaaziBeanuunin § cystogenous gland NTZ11BBEAUI AT A
NAIUDIAIAN

- @IUN (Tail): HAAABAVAIUMIBVDIAIAD LATTIUHNTVUIABINNFINVDS
o w o o I Y kY 9 U Y
MA7 ANHULHNLHANNNIOANUDY WU lateral finfold AMUTINUDININTIUAY LA dorso-
ventral finfold DgUSNUAIUNANAUNAINI WIRB1IAREANN IAslianbuzdoudalena
v Y @ Y 9 9 A 13 1 1 J
AIWAN 1AZINNAVNNAUNDIVDINI 919113 pigment ogiTlungua nquaz 3-5 1vaa
T3iny flame cell WUMBITlAUDY excretory bladder N1la1e1i1g

- Y19 (Measurements): (1NANUNAY 15 A7)

body 145 — 68 um (55um) x 83 — 185 um (113 um)

tail £ 15— 25 um (20 pm) x 350 — 400 pm (377 pm)

oral sucker 01528 um (23 um) x 18 — 28 pm (24 um)

ventral sucker :10-25 um (17 pum) x 10 — 25 pm (16 um)

pharynx 10— 15 pm (12 pm) x 8 — 18 pm (13 um)

excretory bladder :10-23 pm (17 pm) x 10 — 23 pm (17 pm)
wqﬁnﬁumiméw"lm

] o a %l 30} v 1
N1TADYA %zﬁmsaaﬂmagimzﬂumum%ﬂmqm ﬁﬂEszN@QVINﬁHu‘UH

o w [}

' 1 4 @ o W T <
ﬁ?u@’l“ﬂ'ﬁ]gﬂu@gﬂwqgﬁuaqﬂ ﬂgﬁﬂ'ﬁmﬁﬂullﬁjjﬂﬂﬂ13\1@1’fﬁl\1W‘]JL‘{ﬁW”|a']@fJﬂfn\iﬁflﬂlﬁjllag

Y Y a =1 Y ] a =1 A a %’ Asa 1
waldhamd Uszana 2-4 3unit udamgasinuiu 15-20 i vSnwANN taziiFineglu
Y v
ldszuna 2-3 52 Tue

Type 2 Xiphidiocercariae

@ 9

o ] v 1 4
NanyuzdiAny Ao U stylet 0811 oral sucker (Schell, 1970) 11AZAIOOUITLHZIVOT
= a = 14 A I o 4 = v I o @
mizesy luade lsdaa nJasunlasiludrveussezmnugesmiseludaiunszgndumda
A = o o 13 o 1 a Y v d a H a
30 lulinszgndunas (Schell, 1970) wuniludrseuneslu ldvesdaiaziiuhaziun
[ . a v 1 a 9 4 = a v d 9 1
11U N (Yamaguti, 1975) Wuwiaaioounes lu liszezirasaiize 2 wiiaiug laun
Allocreadium isoporum W% Loxogenoides bicolor

'
Jd

BHANUEN 2 Allocreadium isoporum Looss, 1894 Odhner, 1901 (Yamaguti, 1975)

Q

{ < J o ° a o
nognwululaaaainaig 11Ul YUAWUT: Bithynia siamensis siamensis

drvouneslulinwuluvies (Parthenita)
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A A Ao o w =

1 ¥ 1 o 1
AIDDUITSYSTIATUANHUSAINIYTIUTY %mma@’au mﬂ“luﬁmeauizﬂzma%’mﬁﬂ
1 ) = a ) o 4 =\ [l ) ) ] 1 o @
@glﬂummuum ‘JJG]f@\H‘lJﬂﬁTH3‘]JL“]5'05ﬂ']!>3fJ@QVI']\?@']U‘Viu'ﬁJ@QGD'@Q'J'Na'WYJ

anyar31l519e3nIiTe (Cercaria) (U7 79-80)

1 o w o o w 1A A o o & = 1Y) Y=
-aude) (Body): anvazadagil lu dun mddailusosndn daeniuanuian
o @ 1 a < o w
MUEIRIAZDYIO oral suckerttaz13IMUIO oral sucker U stylet VuIA@N n1aluardIny
o IR ' o w .
HNTYANEVTUINIANTENIDYNIAIA eye spots NAN DYNAINAIA penetration gland
] " Aa o w [ < g’;
Usznm 3-4 § ogUTNUAIUIEIET pharynx TaNBAZNAY YUIALAN 1ALTU ventral sucker
=\ < 1 < < ] o W
HUUALaNNI oral sucker Lantioei] excretory bladder ﬂlmmaﬂagmaﬁ’mﬁ’wmmmm
-@IUN (Tail): AANUTIUMNVDIAIAT HALAIUNNLVUIAGIIANTIUEIA
o a Y} a Yy v o~ g X
An¥aIz199Td Yanemauray ansaga-vald mazusnamutindile

- 9U1A (Measurements): (31NAURDY 15 §7)

body £ 123-218|Um (av. 158 [4m) x 170-235 Lm (av.204 |im)
tail : 28-30 Lm (av. 28 Lbm) x 320-470 Lm (av.408 Llm)
oral sucker :45-63 Um (av. 53 Lm) x 50-63 Am (av.54 [im)

stylet :3-5 Wm (av. 4 Klm) x 8-20 Am (av. 14 Llm)

ventral sucker : 48-68 Llm (av. 54 llm) x 45-53 Um(av.48 [lm)
pharynx :10-15 Um (av. 12 Wm) x 10-18 [Am (av.13 im)
excretory bladder : 25-65 [m (av. 38 Llm) x 30-53 [Am (av.42 [Lm)
A 4
ngAnssumsnaoulng
) v A ’é %l o ) 1 o U ) \
aoeAI0g I uTZAUANIMIENA1NN dNYAZHINEgMULUAIUTIRIINBEA LAY
A Y Y o w 9 ' 9 9 = a A 1
manaou v Tagsemaiumnmaiaa uda lddenih lufidameiudueuilszuna 10-20
Y
A ud gAY 2-5 U9 VA
@ 1 v 1 4 a v oA o 1
anvaz3liedIveuszeraMTeslaNUEN 2 9908 11U Xiphidiocercariae
4 a 1 <3 ] o < I
(Schell, 1962) 1118491013139 oral sucker 3 stylethanunsavoativ ldoeragany Fauilu
Y
anvazdIAYVOINGT IUNGUIUANYULIAUUTIIN oral sucker U stylet I penetration gland 3 )
1A o w <3 J ' ' o w
pgUTNUAIUA 196187 ventral sucker HUUIAANNI1 oral suckerdIW/a1e¥1981I0 118107 LAz
A 1A A (A a 9 4 =) a A A
imeilla excretory bladder Nla1em1s ArvounedluldszezeimBoniymelugsde

v o a o 1 a 4 { I a
aunsadanuunsiaslseuneslulifsvezesmissinuiluaiia Allocreadium isoporum
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FHAWUEN 3 Loxogenoides bicolor Kaw, 1945 (Yamaguti, 1975)

Q

{ I 7 o o a a v J
nosnwwilulaaaainalg 14U 3 YUAFUANUT: Melanoides tuberculata,Bithynia

siamensis siamensis W& Tarebia granifera

feauneslulinnuluvies (Parthenita)
dvouszozalelsdad su linsenoudranay nagmeluiidiseunosloliszos

s A
LFBDIAUTY

1% 1 J {
anyaz3UI10IAITY (Cercaria) (317 81-82)

o w

v o w @ o w 1A a = . <
-aUa197 (Body): aﬂymzmmgﬂ% AU AISIAINHUY (spines) VUALENUN
o IR a
AYUAIAT ﬂWﬂiuﬁT@?WUlLﬂiHa‘ﬂﬂ?ﬂ%u1ﬁ1ﬁﬂi$ﬂ18’ﬂq‘ﬂ'}a1ﬁ'} VI oral sucker ?J stylet
uazvirgulate gland 3 penetration gland 3 ] 0UNUMUTINEIA 11DGOUT neutral red 11150
@ ' @ Y <3 g <3 '
mm@”lﬁ}amwmﬁm pharynx ﬁaﬂymzﬂau YUIALAN LLAaZ T ventral sucker ﬁﬂluiﬂlﬁﬂﬂ?ﬂ
. . . e/ < 1
oral sucker W1 genital primordial g‘ﬂm% ( C-shape) il excretory bladder YH1ALA ﬂ@gmﬂﬁ’m
Mevoadia
9
-@IUNN (Tail): @ﬂﬂﬂﬁﬁuﬁiﬂ‘ﬂ@ﬂﬁi@ﬁ] Lgazﬁ’guwnﬁmuMﬁuﬂ’nmuﬁwm
@ ! Y a Y 9y a 9 tg a a
ANHUTHNATI Yaneruvan a15nea-1ia ]’lﬂ INIICUITIUATUUVNUNATUIUD UILIUNT
1 . 1 1
VDIV NNWUH UL NI ‘]_]ﬂﬂijﬂJﬁi’)‘]JWN ﬁ?ﬂﬂﬁ]ﬂﬂT\iﬁﬁﬂTNﬂW’J fl pigment aguJuﬂ’qm

4 T A {
a2 3-5 108 LaWUNDIJAUDY excretory bladder Na1em19

- YU1A (Measurements): (1NAURAY 15 §7)

body :35-62llm (av. 42 lbm) x 65-87 \Um (av. 74 Llm)
oral sucker : 10-18 Um (av. 13 Lm) x 25-55 Am (av. 46 Llm)
pharynx :5-12 Um (av. 8 1lm) x 5-8 dm (av. 6 Llm)

ventral sucker : 10-22 Wm (av. 20 thm) x 10-15 tm (av. 12 Lbm)

excretory bladder : 10-20 [Am (av. 14 Wlm) x 5-10 [m (av. 8 lm)

tail : 10-18 Wm (av. 15 lm) x 25-58 Um (av. 46| .lm)
stylet :3-5 Um (av. 3 llm) x 10-17 Wm (av. 14 im)
ngAnssumsnaeulng

] v a 3 3 o ' J o W ' 1
aﬂﬂmﬂgiuizﬂ‘]Jmmﬁdi’e)ﬂmﬂmaﬂymzﬁwﬂgﬁ}m‘uu E‘T’Juam’ﬁ]m}gﬁ}mmﬂ
A Y 9y o a o o 9 @ 1 3 Y 1
ﬂ15!ﬂaﬂu1ﬂ31ﬂﬂﬂ@ﬂ1ﬂw']_llslnﬁ’]a“ﬂg NANAIANIBIY-VIN ﬁa‘u‘lﬂm@EJN’:;"J@]L?’JLLE]’JV!Q‘ITJ

9 9 [PREN A a a9 o a A A a 3
VNHU UlﬂJiJ‘Vlﬁ‘ﬂN‘mLuu’Ouﬂiwﬂm 60-75 1UMN lLa]WqﬂWﬂu’]u 2-5 3UIN UITNIUNIU
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v Y Y
°

4 =~ v A = 2 A 9 ]
L“D”E)'iﬂ%ﬁEJI]NGI’JiJﬂ”I'ifJﬂLﬂ"lg’f)gVIWHU"IIﬂﬂol‘lf oral sucker 118% ventral sucker 3381115

A A Aaa ¥ Y @
IADUN mmaa“lum”lﬂﬂizmm 2-3 GI)”JTNQ

[ 1 o 1 4 a o A o 1
anvaz3UieiIvouIzezIrsAEEFIANUEN 3 9n0g 11U Xiphidiocercariae
A A = A < Yy @ = g
(Schell, 1962) 119991 US1I81 oral sucker 3 stylet NeuIsavBUTU Inoe 9 TAIUFUTIY
Y
anvadIAYVOING T IunguIANYULIAUUIIDoral sucker U stylet 1% virgulate gland
[ (=Y o W < 1 .
penetration gland 3 f) 9gU5 NUMUT19EIRT ventral sucker HUUIAAAAI oral sucker T genital
primordial 3@ (C shape) aIudarenianuruNuane? Unagussun1e U pigment 0y
I 1 4 1A { v 1 a 4
iWunquaaz 3-5 wad wazlineidla excretory bladder Naneri1e Arvounes luliszoziaos
~ a = 4 v o a v 1 Aa 9 4 A A
mizonsymolugeae Isdad awnsodaduunsiiadreounetluldszozgeinmiEenny

< a
Wurila Loxogenoides bicolor

Type 3 Furcocercous cercariae

[

= o w A A Y . . o 1 a 9
HANHUSTIAY AD U IUAN UIDHWADUY (fork-tail cercariae) ua:maauwmﬂﬂu

14 = a = 14 v 1 a 9 14 =] I a [
szozoimizons gy luade Isdad laodoounsslu liiszezimesmizalluszozanno luau

(Y 1

A o 1 (Al a A o oA %%
ﬁiﬂﬁ@l?@lﬂulﬂ Wmnﬂumaauwmﬂu"lﬁ'“lmaammamuﬂﬁzﬂﬂﬁuwm Wi o un wag

@

(A a 4 a J
AU (Schell, 1970) wusasouwes lu ldszozivoinise 2 ¥ylanwug Ao Cardicola alseae az

Apatemon gracilis

v
v d

BUANUEN 4 Cardicola alseae Meade et Pratt, 1965 (Yamaguti, 1975)

Q
[

I J o o a o o
nosnilulaaaninals 91U 1 YUAWUT: Filopaludina sumatrensis polygramma

v 1

dvouneslulinwuluvies (Parthenita)

v 1 4 1 1 @ (A a
dwouszezallelsdad 31 lunsenoudranay Tmisnun nazmelulidisounss
4
Toldszezmesmise

@ 1 14 .
an¥uz31I19s935A5Y (Cercaria) (JU7N 83)

1 o A

[ o 1% o w <
@A (Body):anyauzardla vunaan Tassendienzve (hook) HaIuad

. = <3 = a 1 a Aa o v A
90NN (anterior organ) MﬂuWNﬂJuWﬂmﬂﬂﬂﬂQN !Lﬁ%ug‘ﬂWﬂL‘ﬂﬂ@@ﬂ TIUUINIUNINININH U
. <3 o g a 1 1 1
(spines) GII‘L!WI!?Iﬂﬁ&%ﬂﬂﬂﬂﬂqui@ﬂ@Wﬁ’] UHUNUHANIIVTNIUTIUDY TIUA VDI
9 [ Y 9 o @ = @ . o w
AUNAILAZATUNDIVIRIA VSIUNANHAINY dorso-median finfold n1eluardIny
o v = .

UNTYANIUNTZIBDYNIAIAT U penetration gland DYLIIWUNANHAL I excretory bladder

<
vUIALan
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- @MUK (Tail): HIADAANUTIUINBVDIEINT HI981IN a9 Vanenaunnadig
k) . gJ/ "o Y = 9 < v J
dou (fork tail) VA 18¥1194R N (furcae) AUANTIUAUNIE HANHAULUHANAYAVTA)
<3 a 1 a
WUHUINVHIAENULHANEIUTIUTIUAI azlu (sensory hair) 118 1UNWU caudal body L@
Y dy ) 9 Y A ] = 1A

AAMIHBUTNUMUTGITER W81 TUNY flam cell Hfurcal finfold tazNoIlAUD3 excretory
bladder N1anevinaunn

- YU1A (Measurements): (mﬂfhm'i?w 1507)

body :19-32m (av. 28 .lm) x 86-96 Lbm (av.91 [lm)
anterior organ :10-19 Um (av. 16 Lm) x 15-21 Am (av.19 [im)
excretory bladder :2-3 Um (av. 2 lm) x 10-19 WUm (av.16 [m)

tail stem :17-32 Um (av.21 tim) x 96-130 Lim (av. 125 Llm)
tail furcal : 7-10 Um (av. 9 m) x 22-37 Lm(av.34 [lm)

dorso-median finfold :5-7 lm (av. 7 ldm)
ngAnssumsnaoulng
1 % a 3OI U o i
mm@&m@gimz@umm aﬂymzmmuazﬁNﬁ”mﬂauﬂmwNgmﬂmﬂa@ﬂ N3
A Y o w 9 3 4 A ) 9 a a9

Lﬂﬁﬂullﬂ”JﬂJ'JuﬁW“ITJWi;‘IHL“UTWTWNL‘]JHTNﬂall maauﬂﬂmwm ﬂizmm 6-10 IUIN LA
wganaoedd Uszana 3-4 1i anvuziudidregduuundinesn nyudiuaiianag
) ' E Y Aaa 1 RS o
ATUAN ‘]_Iﬁ?ﬂﬁ?ﬂ!&ﬂﬂﬁ@ﬂmuﬂ?uﬂull‘ﬂu u%amaqiuuﬂ@umﬂszmm 2-3 GH'JI?N

o 1 v 1 J a o A [ 1

ﬂﬂHm$§ﬂ§1\1@]3@ﬂu53ﬂglclfi’)ﬁﬂ"lldif]%uﬂwLlﬁ“ﬁ 4 ﬁ”lﬂJTﬁﬂi]ﬂi’)gclull‘]J‘]J Furcocercous
cercariae FUA Lophocercous apharygeate cercariae (Schell, 1962) (1999103 ¥9a0ILRN (fork-
tail) 3 dorso-median finfold UU&1A? Taisi pharynx Haow penetration gland 1 YA 1AZDIINL

[ 2 g 1% o w a g [ ' [

30 1w ventral sucker (Schell, 1970)FuiluanbazdrAnveanes luninil anvaziauaIy

< - 1 o o ' A @
Haematluunn (furcal) azdunMNa1AIMN Tainy pharynx UTNIUNANHAINY dorso -

. . 1A ] < '
median finfold 1 penetration gland 9gUINIUNANNAN X excretory bladder YUHIALAN waz luny
v 1 a 9 4 = a

ventral sucker ﬂ?@ﬂuwEﬂﬁﬁl'lllllli%me“]ffJﬁﬂuﬁfJL%iﬂJﬂ’]fJﬁluQQ

o v o I a
atloIsFaa a5 MU usia Cardicola alseae
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%ﬁﬂﬁ’uﬁﬁ 5 Apatemon gracilis Szidat, 1928 (Yamaguti, 1975)

{ g 7 o o a v o
nogilulaaaainals I | SUAWUTE: Melanoides tuberculata

groouneslulinwuluvies (Parthenita)

v 1 4 1 1 v 1 a
avouszozale lsdad i lansenoudanay tazmelulidioouneslyldsves
4 =~
IRIAITY

o 1 4 {
anyuz31/919%03A15Y (Cercaria) (FUTN 84-85)

-@UdN (Body): a3l 14 Sivunuanaidninaguseudida oral sucker og
aunuiivuulnagulagsou eye spot luTid 3 pharynx 0gAANY oral sucker 1A intestine
A pharynx 11d208ne0n 2 119 1amanueIdaIa1emoau ventral sucker dgLUTIMUNAIN
@1 HMuWI0UY $112U 4 1197 3 penetration gland T1UIU 4 § excretory bladder YLALAN
1aze

- @IUN (Tail): HeAOARNUAIUIEVRIAIAD 11981 IndiReenua @ Yanewng
unnARedon (fork tail) neluiiunsya uag cystogenous gland DYAIUIAADAAIINBIIVD
119 821384 tail stem WU caudal body 151181 16 R0Y 1910 excretory HlABDNTHNINAVBA
anerinaunan (furcae)

- YU1A (Measurements): (NAURAY 15 §7)

body :30-35m (av. 32 lbm) x 93-100 m (av.96 [Am)

oral sucker 213 -23 pm (19 pm) x 20 — 30 um (26 um)

ventral sucker :19 —24 um (21 pm) x 20 — 28 um (25 pm)

excretory bladder :10-13 Um (av. 11 lm) x 8-15 Wm (av.11 Llm)

pharynx 4 —7um (6 pm) x 8 — 10 um (9 pm)

tail stem :23-25 Wm (av.24 Llm) x 180-185 Llm (av. 183 Llm)

tail furcal : 13-15 Wm (av. 13 lhm) x 53-55 Plm(av.54 [Am)
wqanﬁumiméau‘lm

3 1 v A 501 %‘ d"d’! d’i = % d‘
N1IADYAI ag‘lmmumm LAagNAaNU T INTUU ﬂ"lilﬂﬂ@ull‘ﬁf] UNTFSUATINULND
A ~ ) ) A a v o o ' a o~
maauw‘lﬂﬂmwm 15-20 3UIN HAINYAND Lgazaﬂﬂmagumﬂizmm 53U
[ 1 @ 1 4 a o oA 19 1
aﬂyngﬂinmaamzEle,cﬁaﬁmﬁwuﬂwug‘ﬁ 4 ﬁ"lﬂﬂﬁﬂ"l]ﬂﬁlgcluuifﬂ Furcocercous
cercariae FUA Longifurcate pharyngeate cercariae (Schell, 1962) 111999103 MADAURA (fork-
. 19 = A A a o
tail) oral sucker agmuuuwumﬂﬂﬂqmiﬂaiau eye spot laidia 3 pharynx 8g@aN1 oral

sucker 118 %intestine®gAn pharynx Hdenoon 2 M9 lamanuendwitlatenedy ventral
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sucker 9JUTNIUNANAINI DHUIWITOVS) 14U 4 10 U penetration gland T1UIU 4 )
<3 2 1% Y
excretory bladder éummaﬂuazﬂnmﬂclummma lag cystogenous gland 9gAIUUINANDA
1 . 9 1 a {
AITNYIVDIH I TIUUDN tail stem WU caudal body sz 16 Now Une excretory Waoonn

: v o < a
ﬁ\‘]ﬂﬁ”l\‘]“llf]\?ﬂﬁ"lﬂﬁ"lﬂllﬂﬂ (furcae) gnsavad U usia Apatemon gracilis

Type 4 Echinostome cercariae

[ 9

1 nyazdIAy GLEY spine collar 391 oral sucker (3911 head collar 1 ceaca 817
Y
anbuziegUnsanszuen ld11devsodu JszuuTun1euUY stenostomate 1A% excretory
bladder UV (thin non - epithelial) 3 excretory pore (HapoANIIA NIV INg U
U Y @ Y 3 a 19 A A =~ I (A
AUAUVDINN He1ia Tun ldusaazsiati niyegludRenaznlasumlauiludigon
14 = o A @ o A ) A v 3w a
szozmapeiniseluneedufeInu voed1du gnoeavesnunielullal audnisveanes
1 f I a o a a o o X (Al
Tunguinflulsgarldinanesluliflud 1dvesun dafidesgnateun tazau nudsou

a Y J ~ a v dA
wens lu lfszeviyesmise 1 viaug fe Echinochasmus pelecani

q

U

wﬁﬂwuﬁﬁ 6 Echinochasmus pelecani Johnston et Simpson, 1944 (Yamaguti,
1975)

§ Jd o o a v
ooy laadainaly 91U 1 SUANWUS: Bithynia siamensis siamensis

drvouneslulinwuluvies (Parthenita)

o 1 A A v = a Y ' a .
FIDDUISYSTIAY gﬂﬁWQlﬁﬂﬂﬂW?‘ﬂﬁ\iﬂﬁg'ﬂﬁﬂ aUIN1a WY collar llagslf’f]\ill]ﬂ (birth
v A A . A v 4 ~
pore) ¥ALIU UT1AIYN (daughter rediae) Melusiaiesusseziyainiise

[ 1 J {
an¥uz31I19raIAEY (Cercaria) (317 86-87)

- @IUd192 (Body): anyauza1aizene1d la Tav11 1aill eye spots WU oral sucker 3
ﬁﬂ!ﬂﬂ@ijﬂﬁﬁﬁﬂﬁfﬁ 3 N0 (1 median, 2 submediant) Taladu anterodorsally, collar spines
< [ I ] J @
win liFauil pharynx L& esophagus Llﬂﬂlﬂu’c’f@ﬁ’ljﬁﬂgizﬁﬂﬂ pharynx N1 ventral sucker
: 1% o w {o 1 J J 1 3 @ < . '
G’]?\‘]f)gﬁﬂﬂﬁ'mﬁ’lﬁ'l‘llm%ﬁﬁ’)ﬂﬂujgEJZ!“]5’0iﬂ"lfiﬂ')']fl’ﬂgﬁluu'mgﬁﬂlﬂﬁlﬁu main excretory 2 119

£ 2 =K 1 £y =

HENDBNNITDIVINDITLIM ventral sucker ll‘]_]fﬂuﬂ\iﬁﬁuﬁuﬂl@ﬂﬂi&W']ZﬂﬁﬁTJg (bladder) U
@ I Y A 9 aqg Y 1 o = Y U a I [
aﬂyngﬂuﬂeuﬁlﬁq LN@ﬂﬂﬂJﬁ!Wullﬂ@ﬂ'l\i%ﬂ!%u NIZUUUVUNYITYANYITUA LIASDIYIL
A v . . . Y 19 [ ' .
AUNUT (genital primordia) AOINDUDYATUHWAIVDI ventral sucker Tsiny penetration glands
p1ieannUs naEIddlnaaulUdae cystogenous glands numerous DENHUILUY &9

1s5znou 18 rhabdites cells & flame cell 3 JiFAUIININ
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[l . a [ 1 9 o w A Y A (% 1 o w d’
- AIUNN (Tail): T INAANUAIUNYUDIANT mummﬂﬂamﬂmumumm (Vo
] o Aaa =) A @ = A 1 Y A I 1 1
pgluanyuzilnai lilinsta-na) anvuzHere1 dargula 1 vacuole 1uresianla
] ' 1Y a
ﬂluWﬂLaﬂ-iﬁﬂJu NITIYBYNIVILIUNN

-y119 (Measurements): (31AAUNAY 15 72)

body 260 —75 um (71um) X 97 — 107 um (102 um)
tail 227 —37 um (34 um) X 47 — 68 pm 58 um)
oral sucker 22528 um (26 pm) x 20 — 35 um (27 pum)

ventral sucker : 25— 30 um (27 um) x 20 — 28 pm (25 pm)
pharynx 210 —13 um (11 pm) x 8 — 10 wm (9 um)
excretory bladder : 10 — 23 pm (15 pm) x 5 — 8 pm (6 pm)

ngAnssumanaonlng

v A %} A %’

o 1 4 Il < a o
N1IvYA" @Qiﬂi%ﬂﬂﬂ')ﬂ? UIDNANWNUN id\lﬂ"l'i!ﬂﬁﬂunlﬁ?ﬂﬂ"lﬂi?ﬂﬁﬁ HHYUNWANA
a a ' ¥ o

Tnadunuuiu 5-10 i T33aeglurih 1ddszunm 3-4 2 Tua

@ 1 (A J ~ a o oA v < .

ﬁﬂHm$§ﬂ51Q@366u53EJ%L“B’EJ?@TLSEJGHH@WU‘Q‘W 6 il Type Echinostome
cercariae (Schell, 1962) Lﬁi’)ﬂiﬂﬂﬁ spine collar 39U oral sucker {38771 head collar 3 main
excretory A9NOLENDBNUIABIVINLIIIN ventral sucker 11 /audeaIuduvesnszmzlaai:
(bladder) 1agi cystogenous glands numerous N3 18A0g0ENHUNUUAIBDUNT Lu'l1]

4 = a a A = a 3 = (5 ' o a g
53ﬂgl%ﬂﬁﬂTLSﬂlﬁ]ﬁﬂJiuQ\ﬁLﬂﬂ Llﬁ$Nﬂ15Lﬁ]5ﬂJL@Mﬂ1u¢]3ﬁﬂElﬂ’f)u oMUY HAT W
Echinochasmus pelecani

Type 5 Amphistome cercariae

= o A = 1 L Y o =
uan¥UsaIny Ao N ventral sucker mumiwaﬂmgmumwéummml,mz oral sucker U
< o w A ' ' = A ' =~
yia@an aaNvalna 119e1 daulnaiion (eye spots) N pigment yuaTna) nazll
1 o 1 I
caudal sucker ﬂlﬂ1ﬂ1ﬁﬂlu FLVUVUIO ULV stenostomate HAZ excretory bladder (UVUN
< 1 S 1 v 1
(thin non — epithelial) L‘ViuiBQ"’IJ‘]J'E]18%63&%88@1@5\1ﬂaN"’IJ@\‘]TiNG]a@ﬂﬂ’ﬂ?JEJTJEU@QWN fNIDDU

s A o @ o 1 ¢ A R ~ o &

igﬂglﬁﬁﬁliﬂnifﬁlgPQ»I\W]’J!’]JL!@]’J@E]‘L!i%ﬂ%m@u‘ﬂfﬂiﬂniﬂ‘luwbﬁu1 WIOUURIM V0N 1u

a o @ 1 J a v
UsaaludIdvesnunazih nudveuszeziseinize | stawus Ao Gastrothylax

crumenifer
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v

FHAWUEN 7 Gastrothylax crumenifer Creplin, 1847 Otto, 1896 (Yamaguti,1975)

Q

{ < J o o a o J
wognnuiulaanaIna1s 91U | YUAWUS: Bithynia siamensis siamensis

groouneslulinwuluvies (Parthenita)

v 1 I o v o w
@3@@”5383%!?\8 5'1]5’]\“1]1!@\3!%83‘(’]’]3 WU germ cell HINAIDBNUIVINHUIAINI ODY

ll ' 1 o v A @ o Y a A
@gﬂluﬂf@\n1ﬁﬂﬁ1ﬂﬁ'lﬁ’3 U pharynx ﬂ'IJaWhlﬁH]iiUuﬂ

o 1 4 {
anyuz319195AITY (Cercaria) (311 88-89)

o w A

I o @ ] 1 a A =) ]
-@Ud1A7 (Body): anvuzdralivinalugziaeudiss 3 eyespots Hraudiilunss

v Aa o w A o

a = ¥ 14 o . .
gﬂﬂijﬂllazn pigment ﬁlﬂﬁ@qu1ﬁ1aﬂigi]']ﬂf]g‘ﬂ:]a’]@]’g WINANUTYY a’]vl’(?f} (1ntest1nal ceca)

i
= 1

< L o w A o ]
neneomiilu 2 919 TFuganvinnndiuihogauesdinn 0.14-0.17 mm. testes MmN
4 Y
awnasen ltsuinund 1daugavina oral sucker ag ventral sucker Huwalndifeanu
~@IUNN (Tail): HNAANUFIUTIGUDIEIAD LAz RdIumegavereiidiunen

I A I ' 1 < [l 1o A
woutlunsze o vacuole LTJHGU@Q'J'N‘U']'J[IK‘T ﬂJmmaﬂflmy NIZIYRYNIVILIUNN

-4119 (Measurement): (1INAUNDY 15 §7)

body :200-228 Um (av. 218 lm) x 220-255 Lm (av.233 lm)
tail : 58-68 Um (av. 62 Llm) x 325-435 Wm (av.397 im)
oral sucker :28-30 Um (av. 28 Llm) x 18-28 [Am (av.25 [im)

ventral sucker  :28-33 llm (av. 30 llm) x 18-40 [Am(av.28 Llm)
pharynx : 5-8 Lm (av. 7 1lm) x 10-18 Wm (av.14 lm)
esophagous : 88-108 Lm (av. 101 [m) x 100-105 Am (av.102 Llm)
U d {
fI0OUNENBIZHZFAN (cyst) (317 88C)
Yo Ia o A Y A A Y A Ag 3 A
NFUVIFTANAUUNUIVDINBUEHIDUUAUNY 1’73@LLN!!@UUGI;UWGBCWGlﬁﬁ\iﬂluu'uwa
a}dy ~ 9 1 4 = =) 1 A A v 9 = 4
61615!@15\11/?@8 Nﬂ]u’]ﬂlﬁuﬂ’luauﬂﬂﬁ%‘] 355 l,tm Cﬁﬁﬂugﬂﬁ’l\‘llﬁNGUIﬂN ADNUIATUHUUUDIKE AR
9 g J v A <Y 1 A v 1 a Y 4
ﬁ]gl‘%u (Tﬂ\ﬂ"’l]u) FIUNUIBAOATUANISUUUIIUY ﬂ"lfl‘lull@]@ﬂu‘w&ﬂ‘ﬁ(lﬂhlllﬁ%fl%m@n"]fﬂif’ﬂ
1 4
i3 (metacercaria) summéf’umuﬁuﬂﬂma 0.25 mm.
ngAnssumsnaeulng
% [} v A ?J’ G Bol Qy a %’ d‘ v o
miaaﬂmagimzﬂummmaﬂawm ‘Wa’J]lTJGn?JW'JLﬂ IAADUNIANB UL
v
a o 9 @ v @ @ [~
ﬂﬁ%}']ﬂﬂlllllﬁ} ‘]Jigll']ﬂ! 8-10 'Jlﬂﬁ WaQﬂWﬂuu%%ﬂ?u@ﬂﬁﬂﬁ?qﬂNWﬁaﬂﬂ‘Ugf"WI'J Iﬂﬂﬁﬁ‘ﬂﬂu!ﬂu
' 1 Aa = ' Y 9 < = A a X
GlfN'izt’szNiJixmm 5-10 3UMN mmmagﬁluuﬂﬂmuﬂizmm 3-4 “F'JI?JQ SEINSITFUAUIS

1 4 o a @ @ ] <
ul%ﬁ@LLﬁQMWﬂ Lﬁi’)llﬁ}'iﬂllﬁ\‘]ll1ﬂﬁ]$Lﬂﬂfﬂﬁ‘Vi@ﬁﬂlm%ﬂ@ﬁ’)@t’lﬂi%mﬁﬂ
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[ 1 o 0 4 a o oA @ 1
anvaz3liedioe sz MzeriaNUEN 76111509008 14 type Amphistome

U

cercariae Hanymzd1Any Ao U ventral sucker YA lvgjogdutievesdidauag oral sucker 1)

<] o v A ' ' 1= Aa . ' =
vaan adanvmalvg 9o aaulnglian (eye spots) N pigment VA TrigiLazl

[V s ~ a ,;’ (R (A s ~
caudal sucker GIJUTQGlﬁﬂJu ArooussuzI¥eImiseriatiazlealuaigeussezuausosnise

1 a @ < o a Jg
Tuii vevuAmiaveany Wudu ansaswunyiiailu Gastrothylax crumenifer

A o 1 A ) S A A s Y a A o
AT NN 25 ﬂ]@@uWﬂ’]‘ﬁolll]llligﬂgl“]f@iﬂ”llﬁﬂﬂﬂggluIaﬁﬁﬁ@ﬂuqﬂﬂp\hlﬂﬂa 4 FUANUT

J

a

3 A Ag %
nosivailulada 3
BUARIDOUILBZIFOIAITY B.s. M. Fs. T . Y
20! 1090
siamensis | tuberculata |polygramma | granifera
- Parapleurolophocercous
cercariae
1. Haplorchis pumilio 2 139 0 0 148 3.35
6Lux 1Apatcmon (148/4,417)
- Xiphidiocercariae
2. Allocreadium isoporum 4 0 0 0 4 0.09
(4/4,417)
0.82
3. Loxogenoides bicolor 13 20 0 3 36
(36/4,417)
- Furcocercous cercariae
4. Cardicola alseae 0 0 1 0 1 0.02
(1/4,417)
0.09
5. Apatemon gracilis 0 4 0 0 4
(4/4,417)
- Echinostome cercariae
6. Echinochasmus pelecani 2 0 0 0 2 0.05
(2/4,417)
- Amphistome cercariae
7. Gastrothylax crumenifer 8 0 0 0 9 0.20
1 (9/4,417)
4.62
37U 30 170 1 3 204

(204/4,417)
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Type 1 Parapleurophocercous cercariae

lateral finfold

lateral finfold

100 pm

100 pm

100 pm

e C

517 76 anwuzareounens lulil Haplorchis pumitio
(OS: oral sucker, ES: eye spot, PG: penetration gland,VS: ventral sucker,
EB: excretory bladder,Ta: tail, re: redia,C: cercaria)

o 1 J Y] 1 4
(A) HIB0UTLULIFDIATY OUT 0.5 % neutralred (B) NMWNAGI00UTLIZIHDI AT

(C) MPPUIZEZIIA 01T 0.5 % neutral red



100 pm

(2 o 1

77 anvazadeounes 101l Haplorchis pumilio

=l.

31
(A 14
(A) AIDOUTLHZIDIANITY §oNF Ehrlich’hematoxylin

@ ] 4
(B) A00UITLZI505A3 8 §DUT Semichon’s carmine & fast green
g

156
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0S

Ta

1 v 1 4
g‘ﬂ‘ﬁ 78 NN scanning electron microscope ADOUTZHLIYDTANTY Haplorchis pumilio
(OS: oral sucker, SP: spine , Ta: tail)
v 1 4 1 a
(A) A0DUTLHLIFDIAITY (B) @31 UU oral sucker (C) lateral finfold UMK

(D) ¥ (spine) UINIURIAIND
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Type 2 Xiphidiocercariae

R

50 Lm

Ta

50 Lm
C D

g‘lJ‘ﬁ 79 anvazadeounens 1u'lsl Allocreadium isoporum
(OS: oral sucker, ES: eye spot, P: pharynx, PG: penetration gland, VS: ventral sucker,
Ta: tail, EB: excretory bladder)

(A) AB0UTZIERIAITE FOUT 0.5 % neutral red (B)MNNARIBOUTLBLILDSANITY

(C) @voUTLBZI¥OIAITE 01T Ehrlich’hematoxylin

YRR 4 9 . .
(D) A100UTZULIFDITAITY 0T Semichon’s carmine & fast green
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{ @ 1 4
gﬂ‘ﬁ 80 1N scanning electron microscope AI0OUTZIZIFDTANTY
Allocreadium isoporum (S: stylet, OS: oral sucker, Ta: tail)
@ 1 4 1 a
(A) AIDOUTSULIYDTAITY (B) e9U UMY oral sucker (C) Usnadaieni

(D) sensory hair UFNUHRIAIN



O, 50 pm

v (A

g“lJ‘ﬁ 81 any WI’J’E)E)HWEH%Gl‘UllﬁjILoxogenoides bicolor
(S: stylet, OS: oral sucker, Vi: virgulate gland, P: pharynx, GE: genital primordium,
PG: penetration gland, VS: ventral sucker, EB: excretory bladder, Ta: tail)

(A 4 o 4
(A) MNNARIDOUTLELIFDIAIGY (B) AI0DUILEZIEDSATIEDUT 0.5% neutral red

160
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1 o 1 4
3‘]]‘17] 82 1N scanning electron microscope ADDUTLLIFDTANITY
Loxogenoides bicolor (OS: oral sucker, VS: ventral sucker, SP: spine, Ta : tail)
@ 1 4 [ U [
(A) m@auizazmasmﬁﬂ (B) an¥UUDIdIUN N (C) an¥USUDN ventral sucker

(D) HINWUTNUTIUAIVDIAIN
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Type 3 Furcocercous cercariae

dorso-median finfold
- An

100 pm
A furcal finfold B C #

(2 o 1

83 anvazaeounes 1u'lsl Cardicola alseae

=h.

1
(An: anterior organ, PG: penetration gland, EB: excretory bladder, CB: caudal body,
Ta: tail)

(A) ﬁaéauizamma%mﬁ‘a ET’EJ?J?T Semichon’s carmine & fast green

o J o 1 14
(B) MNAAIDDUTLLIFDITANISE (C) AIDDUTLBLIYDIATY Ehrlich’s hematoxylin
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100 pm

- Ta

3‘]]‘171 84 ﬁﬂymgﬁiéﬂuW81%1ﬂllﬁjApatemon gracilis
(OS: oral sucker, VS: ventral sucker, CB: caudal body, PG: penetration gland,
EB: excretory bladder, Ta: tail)

v 1 J o 1 4
(A) AIDOUTSULIYDTAITY Ehrlich’s hematoxylin (B) ANIIAAIDOUITSULIEDTANTY
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{ . . o P
g‘ﬂ‘ﬁ 85 NN scanning electron microscope AIDOUTZHZIYDTANTY Apatemon gracilis
(OS: oral sucker, VS: ventral sucker, Ta: tail, EP: excretory pore)
v 0 4 a U Y] a
(A) AIDOUTLHLIFDTATY (B) MWVIBUINIUTIUNI (C) MNVI8LTIN ventral sucker

(D) UsuFeULla excretory pore
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Type 4 Echinostome cercariae

100 pm

g‘ﬂ‘ﬁ 86 ﬁ’ﬂ}lmzﬁﬂéﬂuwmgiuhlflechinochasmuspelecani
(OS: oral sucker, P: pharynx, VS: ventral sucker, CG: cystogenous glands numerous,
mct: main collecting tube, EB: excretory bladder, Ta: tail)

v 0 J (Al J
(A) f0OUITLILIFDSAITETOUF 0.5% neutral red (B) MWUNAAIDOUTZOZIHDIANITY
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1 v 1 4
g‘ﬂ‘ﬁ 87 NN scanning electron microscope AIDOUTZHLIYDTANTY
Echinochasmus pelecani (OS: oral sucker, VS: ventral sucker, Ta: tail)
v 1 4
(A) A0DUTLHLIFDIAITY (B) MNWvy18 oral sucker (C) NWVYY ventral sucker

(D) USNUHI
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Type 5 Amphistome cercariae

OS

100 pm

100 pm

gﬂﬁ 88 anvazdroaune syl Gastrothylax crumenifer
(OS: oral sucker, ES: eye spot, P: pharynx, EP: esophagus, IC: intestinal cecum,
GA: genital atrium, VS: ventral sucker, Ta: tail, re: sporocyst, C: cercaria)

v 1 4 v 1 4 o 1 4
(A) AIDOUTLIZIYBSANITY (B) NNNAAIDOUTEULIFDIATY (©) AIDOUTLITHARN (Cyst)
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1 v 0 J
g‘ﬂ‘ﬁ 89 NN scanning electron microscope AIDOUTZHZIFDTAITY
Gastrothylax crumenifer (OS: oral sucker, SP: spine, Ta : tail )
(A J . A
(A) A0DUTLILIFDIAITY (B) sensory hair U3198591 oral sucker

(C) NUINVUTNIUTIUAIAD
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o g A < YR < % ] F g dy A
muauwaﬁlmﬁuﬂﬂqumﬂlﬂm 3.83% (170/4,435) mﬂmﬁmum’aEINWEJEJHH]@GI,uﬂNuma

o [

o o 5 A s f
9']ﬁ'ﬁlﬁflﬂﬂ’liﬂﬁginﬂwuﬁella\ﬂ’iﬂﬂu']%ﬂ 16 Gﬁuﬂwuﬁ \Tﬁ

J < o ' & o (g
1. ¥00 Lymnaea(Radix) rubiginosa §uinua10613 lananuasiuau 7 ¢ 1u 3
9 v v
ﬂqﬂ’éh‘i’)i] Gluﬂ'l‘iﬁWi’Ji]ﬂiﬂﬁWU'ﬂﬂﬂﬁ 11 ﬁmmﬂaﬂwmu 2 . UENDNYITU 8. BIVIAA
~ <3 a A A Ao
9. W3 (INOUAAIAY 2554) INUNOLTIUA L. rubiginosa 1AM NNGAN0esHaTTI09UNY
YA 1 % < ) @ v a ¢ 1
ﬂ'l'iﬂ'ﬁ3ﬂ18WH‘§1HLH’T'@QH1%'JII§$WI?TVI,VIEJ ’L"f'l’l’ii‘]JGn\i‘]Jigﬁflﬁ WUWE]EJ"HHW?AGI;HWMW a1
% =~ =S a S A
NUNTT LIYAUTY WLalsY Llaxﬂuiﬂumfﬂ (Brandt, 1974)
J < @ 1 191}1 o (J
2. 0¥ Bithynia siamensis siamensis qmﬂum@mﬂﬁ’mwmmmu 1,505 aalu 21
9 Y [
91529 lumsdisrensaiinungai 10 huuznenuu 1 a. uzneNHU 0. Fou1A1a
= A a < a . . 9 A a dyd
9. AN (mauuqmﬂu 2554) MNUNBYYURA B. s. siamensis "lﬂum%qwawmummﬂmwu
o 1 ?,' v v
ﬂ13ﬂﬁ$§JTEJWH‘1§11!LL1’TQQUTTI"IQE]1?1@S'Ju@ﬂ fﬂﬂ!fl’iﬁi’) uammm’au@@mﬁmmﬁammﬂszmﬂ
9 [ P { o Y = Y
l1‘1/IEJ amsuael sz W‘]J‘I’T’E)EJGBIMU(IH LENRIR ﬂ?ﬂ@@ui@]mﬂﬂﬂﬂﬂiﬂﬂ LLﬁSTIN@'I‘O‘L!l@]‘U@Q
NN (Brandt, 1974)
1 < o 1 Y o (3
3. 108 Clea (Anentome) helena qmﬂumamﬂﬁmwmmmu 1,003 a1 Tu 21

9

9 Y v
91529 lumsdisrensslinuingan 12 huwzuIvmnu 4 a. uguvnu
Y

o a = A a I a Y A A AA

0. NAUTUAN 9. aWYT (mauuqm&u 2554) MNUNYYUA C. helena llﬂuquwawuﬂuu
o - o o A X
'i']fJ\‘]TLlW‘Ufﬂiﬂi$%1ﬂWU‘ﬁiuuﬁﬁﬂuWﬂ?ﬂigmﬁq‘ﬂﬂ dvisuadseme wuviesyiail lu
a = Y =S [ = a A A
auAe 812 Nenoulavesnsauy NUWBT VaLrY azou iy (Brandt, 1974)
1 I @ 1 g o @ )
4. 0¥ Filopaludina javanica qmﬂumamﬂﬁ%wmmmu 67 A1lu 14 AT
v Y v

Tumsdrsransalinua 909 19 Thunmang 2 @, MMaas 0. M1a8 9. anjs (Aeuliguiou

J

< a ! a f o
2554) INUWOOWIUA Filopaludina javanica 181nNganosrialilisenunumnsznenug

q

v 3L o o P { o
Tuunanihmlszmalne dwsuasszma nunesyiailuneneuldvesan nuwan na
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aouldvosdeanu (Brandt, 1974)
J < @ 1 2
5. 0¥ Filopaludina sumatrensis polygramma qmﬂumamﬂﬁ’mwm
FJ F4 [
$1uau 250 @1 Tu 14 9adr1s29 lumsdrsaeasetinuaiigai 13 uwzunvau s

a

o a < a
A WSUNMIVINU B, NAIUTUAN 2. a‘W‘lﬁ (Lﬁaummﬂu 2554) MNUNDYYUA Filopaludina

Q
F4

{ A o R
sumatrensis polygramma \@MNNgAN0e¥IANLTIONUNDNTNTZ WU Iunrasimg
o 3 1 a dy U = a S A
UszimetIneg dmsuaadlszme nuvoowiiaii lu nuwa vuaide uazdulatiide (Brandt,
1974)
[ <3 o 1 Y o (J
6. 100 Melanoides tuberculata gUNUAIDE1 TANIHNATIUIU 627 62
2 k4 H ] % 1 % ]
Tu 12 9ad159 lumsdrsaasetinuingah 16 uunAnga 2 a. uAIRNNA 0. NINA
= a < a A a dyd
2. ANl (AOUNQUIBU 2554) INUNDOYIA Melanoides tuberculata A NNgA0oY AT
o J v 3L o Y '
F1ONUNUMINTERUT ITuunaaimdsemalne dviuadszma Tuaislszms
1 v J Y =) v A = Y 1
ANsaNUMIENInIEeRUgNaoulaveanity 151l oW wide aoulaveanyine
wilsAnuazilsemaenansiae (Brandt, 1974)
1 <3 o 1 4 o @ )
7. 100 Pila ampullacea U101 Iananuasiuau 100 a1 1w 15 91379
Y 4 [
Tumsdrsrasatinuangad 10 Huuznonnuu 1 o, ¥zNONHNY 0. FoUIAE 9. ANy
(APUAAIAY 2554) HAzYAT 16 MNULAIRNNA 2 A. LAIRNNA ©. MU 9. aWj3 (Hou

o

< a { a g 4
ABNAN 2554) INUNDOYUA Pila ampullacea 1ANNNgAN0orlALNT0NUNUMINTZNENUT

J

- o I 1 ' o
114“14@’1\11“7]31]53&7]?(“1718 ﬁ"lﬁi‘ll?l"l\iﬂigl‘ﬂﬂ 11!@]1\‘]1]5$Lﬂﬂﬁ1ﬂ15ﬂWUﬂ15LLW3ﬂ3$§]18‘wu‘ﬁ

Tua1 Ay Deauy vuaies vortleazou latlise (Brandt, 1974)
1 < Y] 1 ?,‘, ) @ )
8. 1108 Pomacea sp. §uNUM0819 lanauatiuau 203 @2 Tu 16 9adise lums
9 4 [
d1509n591nu9aN 10 uuznonu 1 A, uZNoNKWNU 0. T 9. anls (Ao

J

<3 a { a e @

UNIIAN 2555) INUNDEYTA Pomacea sp. lAuNNgAMDorIALLT8OUNLNTNTZIONUS

' %’ o 9 [ 1 A o a ' dy = a a
Tunnanihmlszmalne dmsuadszna dudiiavesmiaitilunidewininais ewsm

] a [ a [ a a v J
18 niimezduRens Juan wazuinueouldveslszmaanigomsin (g3a gudusuas
ARIY, 2538)

' < @ 1 Y o (% )
9. 1108 Tarebia granifera qUINUAIDE1 Iananuasiuau 14 @1 u 2 9ad13an
v 4 v
Tumsd1529n59lnu19aN 14 ThuBZUINIU 6 9. NLUNHNU 0. WAlLHAY 9. awjs
a3 a { a -

(ROUINBIBY 2555) INUNDITUA T. granifera IONNNZANDEFIANLTIONUNUNITNITZ Y

@

L 1 901 < 1 1 Y-{ a = =
uﬂmmmmmﬂﬁzmﬁ"lm GLMGIN‘]J?%L“I/IﬂfﬂiﬂiﬂWUﬂﬁLLWﬁﬂi$%18wu§1u®u!ﬂﬂ 1DLYY
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1Y a ara (A 4 [ [] Aan
aziuoeniiosld aouldvesiu dulafide Waltud uazned ey Juanveanyimizulsiln
(Brandt, 1974)
1 < Y] 1 g}/ o % o
10. 100 Corbicula arata FUINUAI0619 IANIHNATIUIU 196 @2 Tu 19 9ad1579
Y Y v
Tumsd1529a59inu19a9 1 3Anse 1 a. 1o 0. Waiag 9. anys (AoumEIeY
< a Y A a Liyd L
2555) INUNOEWIUA C.arata I9WINAFA0FIALNTIBNUNDMTNTZNEWUE Iulszme Ing
[ % 1 g a 1 %I 1
VA uud e udvin ey (Brandt, 1974)
[ <3 %] ] g}/ o o o
11. %08 Corbicula blandiana Funua10619 lanaruaiiau 3 42 Tu 2 yadiinnlu
o g’/ e 1 ~ A <3
M3d1329ATIUNUYAN 11 TZnennU 2 A, UzNENHITU (ROUTYUION 2554) INUVDY
a { a dyd LY R-( a
WA C. blandiana 1@nniganossialiliseaununsnizanewus lulszme Inesusnu
[ % [ %
uaith Tve uiihnneumiiove ) seme Ing (Brandt, 1974)
1 <3 o 1 g’; o o )
12. 100 Corbicula gustaviana guinui0613 Ianauatiu 29 @1 lu 5 9ad15e
) g’/ 4 1 { < v 1 v 1
Tumsdrsransalinuagai 21 Thumaauend 2 a. 192029 0. 39029 9. @525 (PoUNBITY
< a ~ a g o
2555) INUNEBUA C. gustaviana 1ANNNFANDEFUALUTTIVNUNUNTNTLIIONUE 11
¥
Uszmalneusna maldvealszmealneg 1hnwitinigd] (Brandt, 1974)
[ < % ] g’; o % o
13. 100 Indonaia substriata §unUA10819 lananuasuiu 69 aalu 10 9ad1329
Y 4 [
Tunmsdrsanialinungai 5 uuzuU 1 ¥y 4 9. U2 0. WaluHaw
= A a < a . 9 a a dyd
. AN (AoUNYUI 2554) INUNDEYTA L substriata 1AMNNGA NoeY AT TIBUNY
EYRE( a [] %’ 1 %’ Y [] %,‘ ] 1 %’ 9
Manszeus Iulszme Ineusnm uivilve uduaados udimaalvg widudmszen
1 ¥ A FI 33
31179 YUY BN (Brandt, 1974)
1 < @ ] ?1‘1 ) @
14. 100 Limnopema supoti guinui10613 lanauaiiu 132 a2 Tu 12
9 A [
9ad1529 Tumsd1529n59iinuagad 12 huugunnu 4 9. ugu1ImNu 0. Waudia
~ A a <3 a . 9 A a dald
. ANl (AoullgUIBU 2554) UMDY L. supoti 1ANAZAN0esialiliT 10 UNINg
YL a 1 %’ [ [ [
nsznenus ulszma InevSna wiiuidn Feeu savdame (Brandt, 1974)
[ < % [] g’/ o %
15. Wo® Scabies crispata qUNUA0819 TANIMNATINIUL 98 @2 Tu 12
Y Y v
9Ad1529 TuM3d1529A59UNU9a7 5 TuNZUIINY 1 1Y 4 A.NZUIHNY 0. WAAY
= A a < a . Y A a dyd
9. ANYF (1APUNQUI 2554) INUYROYIA S. crispata 1ANNNFAMDEYUALTTIBIUNUMS
YR( a 1 ’o’ ] %’ @ ] %’ [] %’
niznewug lulszma Ineusna guiimaniald widiings wiiTvs taganvivewith

Tv4q (Brandt, 1974)
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U < o 1 2 o @
16. Y108 Scabies phaselus qumuma&m“lﬁ’mﬁmﬂmuau 132 a2 GL‘L! 10
FJ 4 v
9081399 TuMId1329A59UNUNAN 1 FANsg 1 a. ¥ o. Wannday 3. awjs
a < a { ~ &

(AOUNYUIBY 2554) INUOYFIUA S. phaselus TANINNGANDEBUATTTIBUNINTNTZAY
VL a ] %,’ ] %,’ Q v @
Wuﬂuﬂﬁzmﬁ'lwﬂmnm LLiJu’]IGU\‘]LLiJ‘L!']ﬁQﬂ31‘“1’%}'}31/]'38 UINIUWHIAUATNUY
AAAADY INIAUATIIBAN (Brandt, 1974)

¥ Y 1 a

ﬂ’li@]ﬂl%ﬂWﬂ’lﬁﬁlﬂhbJ%l,UW'ﬂﬂu’l%ﬂﬁ"lll’liﬂ@]ﬁ'Ji]hl@g]}i]'lﬂﬁﬂﬂa‘uWﬂTﬁiﬂvlﬁ}igﬂg

J = = J A A o o w1 a 9 4 A A’ A
l%ﬂiﬂ’l!ﬁﬂﬁﬂﬂiicﬁﬁﬂ L!ﬁ$5!ﬂﬂﬁ1ﬂ§ﬂ@3@@uw'(’J’l‘ﬁﬁl,lllllligEJZL%@iﬂ’ILi‘(’JﬂE]LﬂUiZElg‘ﬂll
anudag lums lssuunnquuazviaveaneslu bildanga iesnindroounesluld

9
sraziiiigiinnazedoizagdanu Ianusunzveededr SIDIR T390z
awnsoldlumsdadwunguny (ype) audsriavesnes 1ol 1d (Malex, 1922 ab;
Komiya, 1961; Schell, 1970; Yamaguti, 1975; Ito, 1980) @131393WansaAny1ANua1uise lu

< Jd o a o d a v J = 1 a
ﬂ’li!ﬂuiﬁﬁ@@?ﬂﬁ’l\ﬂlfl\?‘ﬂﬂﬂ%uﬂwuﬁﬁ'l\ic] (’Ljélﬂﬁ qﬂfJMﬂ agAue, 2538) %Qiul!@ag%u@

v =\ a dy a YA 1 o 1 9 [
WH‘EGU’E'NWf]flllﬂ’li@]ﬂLGBf]WEl'l‘ﬁEl,llllllﬂllﬁﬂﬁ'l\‘lﬂuﬂf]ﬂhlﬂﬁ\?Waiﬂﬂﬁ’]ﬂﬂ’lﬁLlWiﬂﬁgﬂ'lﬂ"U@\?

a A g’u a ) a 4 4 1
worswiaug luysnaudisswhlfimsinngiveyamendlymeasisuguae lulu
BUINA

= 2'_, dy o a v 1 a 9 4 = 9
ﬂTﬁﬁﬂH']GlUﬂix‘luﬁ']ll15@ﬁ]"ll,!,l!ﬂ%uﬂ@]’c]@i’)uwfl”l‘ﬁ(lﬂhlllﬁgflglcﬁaiﬂ"lﬁﬂblﬂ 5 ETJLL‘]JTJ
a Y4 ]
(types) 7 FUANUT IALN
. o 1 a 9 J ~ a A
Type 1 Parapleurolophocercous cercariae nuggeuneslu lisrezsesniise 1 ¥iia Ao
9

1. Haplorchis pumilio Looss, 1899 (Yamaguti, 1975) WUIINUDYNINUA 148 A7 AA
3 ¥ ! 4 9 { o a
Lﬂu%)@flagﬁ 72.55 (148/204) EUi’JQWEJ”I‘ﬁTNViﬂJﬂﬁW‘U NUMIHUA 7 RT3 ﬂﬂ‘ﬁW‘Uf’)@iTﬂ"ﬁ@ﬂ
j’ . d' A d' 9 % % 1 = A
1¥® H. pumilio gINga A AN 16 VTULINIANHA 2 A. UONWNNA 8. MWAI3 9. ani)s (ou
NQUIBY 2554)

v a . . o 1
H. pumilio sadunenslu 'l Family Heterophyidae 1T NUISISHAULNUD
£

a a ° o 4

wen lu lifwiiati I8 lud 1dvesau guiv uwn vy (Uszesd szaned uazane, 2539) uay
a @ < v 3w o oA ' < 1 . ~
awnsonsyaniududuie 1dlunindadiln wu gmidla gnln (Yamaguti, 1975) Tis1ea1u

(A J 3
nudleeusrezmauyesaiselulanivae Oreochromys niloticus, Gambusia ffinis (Saad &
Abed, 1995) Ophiocephalus striatus, Glossogobius giurus, Acanthogobius sp., Muglil sp.,
Cyprinus sp., Carasisius sp., Misgurnus sp. (Yu & Mott, 1994) Puntinus binotatus, Putius palata,

(Y 4 a A 4
Ophicephalus striatus (Velasquez, 1973) M3An¥IAI80uszozsasmisovoanes iy ldyiiall

W51euny luves Melania reiniana var. hidachinensis, Melanoides tuberculata chinensis
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(Yamaguti, 1975), Melania tuberculata (Dung, 2007) 18& Melanopsis (Farahnak, 2006) Tu

=)

Y
dszmna'lne 2 pumitio Tsreaunnluves M. jugicostis U3NAINANDI IR S9HIAMYIUYT
P Jug b 3
= 2 . 3 A A g s
(Ukonget al., 2007) ttaznamsane1 luasell WU H. pumilio Muwoeii1va 2 yHaluleda
dnana 1oun Melania tuberculata, Bithynia siamensis siamensis TAgNMsUNTNIZ8Y0 .
e = = Y J v Y A o J ° ] [
pumilio Hnnuagiianuansalums 14 lsaaainars lavaesiianiug shldaunsonelsn
a o 9 a A Jou 1 J ~ = I
wens ol lud 14 Tasnusadaaiseuszozmauyesmiselutarlinaanin Carassius 1az
. o Yy 1 R o’dy < o
Cyprinus MIRUMILNINTENOFTA QB AW UTINIUWNN
(A a 4 a
Type 2 Xiphidiocercariae numeounes lu ldszezigeinise 2 ¥iia Ao
2. Allocreadium isoporum Looss, 1894 Odhner, 1901 (Yamaguti, 1975) WU1INVi0Y
o o a g a ¥ { g )
nanua 4 a1 Amitludosns 1.96 (4/204) VoINOTNIMUANNY WUNIVUA 1 901579 Ao
9991 4 MIJannsg 2 g nuedtn 0. WalHAY 9. awiji (ReuilguIeu 2554)
A. isoporum WenB 1031 Family Allocreadiidae 15189 MN@1M150NUAIBOUTL B
4 = a ] ?:}
woimiselunos sphaerium rivicola (Yamaguti, 1975) waz Tuysnaii Rokytna
Yszmnaalarnne (Moravee F., 1992) Tavimsanuinenslulsl 4. isoporum wuinvies
I o w { & . .
Sphaerium scopoli W Pisidium Pfeiffer HluTeaddaunvile (first intermediate hosts) LagHa
= y X . Y A a g Y Y o1 .
mM3Anu lunseal W 4. isoporum Tuviesitia 1 siallulaaadanais 1aun Bithynia
siamensis siamensis
9
3. Loxogenoides bicolor Kaw, 1945 (Yamaguti, 1975) WUIINUDYNINUA 36 A AA
I a g’/ A g’; ) { @ a
Wudosag 17.65 (36/204) VoW TNINUANNY WUNINUA 11 3015299 NNUOATINTAA
til . d' =) d' Y L L 1 = A
(%0 L. bicolor gaNga ADYAN 17 INULNIANYA 3 0. UAINNHA . NN 3. aNlj3 (1PoY
WY 2555)
. N 2 . . .. = A o 1
L. bicolor Wuwens 1u'1¥u Family Lecithodendriidae UFWNUMTNUNTAILN T
v 1 o
AULAZEINITONUAIOOUTZOLIFDIAITEIUHOY Goniobasis depygis (Yamaguti, 1975) i
Y
Uszna'lne L. bicolor H5180unuuvios M. tuberculata Wag T. scabra UINAUIANDI 1Y
[ (% = = g’/ zﬂy a I d @
IMIANIQYIULYT (Ukonget al., 2007) HamsAnuluasatinumos 8 yiiailulaaaainai
1éun 7 granifera, M. tuberculata, T. scabra, B. citrina, B. c. costula, B. wykoffi, Adamietta
3 . . . ] Y13 Ada 1 ~ =
housei 1ag M. jugicostis W1'laanilunesniimsuninsznomniganazinnuaiisalu
¥ < 7w v a o ¢ = Yy & .
My ldneailuTaadainarslanaresiianuguazwanisaneluasell wu L. bicolor Tuvioy

¥ a g d v ]
1130 3 wilau Taadalnais laun Bithynia siamensis siamensis, Melanoides tuberculata I\

Tarebia granifera
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o 1 a s a
Type 3 Furcocercous cercariae WiAIoounens 1u liszozivesaiie 2 viia Ao
9
4. Cardicola alseaeMeade et Pratt, 1965 (Yamaguti, 1975) WUIINUDYNIHUA 1 A1
a I Y a g}/ ~ g’: o 9 1 ~
Antlusosas 0.49 (1/204) UDINDTNINUANWUWUINHKUA 2 ﬂﬂﬁ?ﬁ?ﬂqﬂllﬂﬂqﬂﬂ 9
D} o A A A A
‘]JTL!IﬂﬂﬁQ\‘] 2 9. Iﬂﬂﬁ'ﬁj\‘i 2. NAUTUAY 3. aN)T (DUUNIIAN 2555) Lag 0N 12
‘fl'mmunﬁam 4 9. WSUNIWNU D, WAHIHAY 9. awaﬁ (Lﬁ’aummﬂu 2555)
I a o '
C. alseae 1Huwens 1u'ldiaea luauaz saoglu Family Sanguinicolidae (Schell,
=~ v I
1970) U518 NUADOUTZ oz a0 15T e lUn0s Oxprrema silicula (Yamaguti, 1975)
= Y X Y A A 7w A .
wazam 3N IuATIl WU C. alseae Tunosiinva 1 sialulaandinaiy Ao Filopaludina
sumatrensis polygramma
9
[ v oa g
5. Apatemon gracilis Szidat, 1928 (Yamaguti, 1975) WUINHOENIHUA 4 A2 ATy
9 ' 9
%J’E)EJﬁZ 1.96 (4/204) GU@\‘I‘WfJTﬁVNVmﬂﬁW‘U NWUNKUA 4 ‘gﬂﬁ"ﬁ'}%
I A a [ 1 ' .
A. gracilis Hudmeouneslyliluun faﬂ@g“luﬂgu Fucocercous cercariae (Schell,
= U 1 a dy d‘ %} A a
1962) 'JJ'iTENTuﬂTTWUG]'J’E)’E)lﬁ"lfJTﬁ“lllhliﬂulu@LfJ@W@fJVﬂﬂu"ﬁ]ﬂ YUA Erpobdella testacea, E.
octoculata, Glossipbnisa complanata, Haemopis sanguisuga, Helobdella stagnalis, Protoclepsis
¥y Y 9
tesselata, Erpobdella spp. (Nasir,1974) taznamsane luasell wu 4. gracilis Tuveeiing 1
a Jd o A
yua U 1gaAAINAN AB Melanoides tuberculata
o a 4 ~ a
Type 4 Echinostome cercariae nufmeouneslu ldszeziyeiniize 1 wiia Ao
6. Echinochasmus pelecani Johnston et Simpson, 1944 (Yamaguti, 1975) W131NVi0Y
y v a o a ¥ ! g )
Navua 2 /1 Aatludesns 0.98 (2/204) VoINOFNIHUANNLNLNINUA 1 9Ad157970

909 5 MUVZUINNU 1 WY 4 A.UZUINNIU 0. WaHAN 9. ANl (ApuilguIeu 2554)

A g o A

E. pelecani ﬁﬂ@éﬁlugﬂlmﬂ Echinostome cercariae 18l anyMe 1A% ADWU spine
v 1 a 9 A A 3 A . . .
collar 501 oral sucker lazasanudeouneslu liszesTiaeluneiina Plotiopsistatei
d .. o 1 4 = o 2 A &
NAYDY Melaniidae AID0UITUZINATOTAUTINUNITAIA IUUSnauIentaunniiu lag
[ Y dy Y~ [ L. ) 1 v 1
nounihilldlinmsnaasalugnnu (qnoea) Crinia sp., America spp. MNUMIAIV0IHIOU
a 14 = (R v 3w I 3
NIBILULINANTOTASULADEIN A uazmmuaﬂmmiﬂwﬂ@’ﬂuumﬂﬂm Pelecanus
L. . 2 y X Z A A ad J o
conspicillatus (Yamaguti, 1975) namsaneiluassiinuvesive 1 via nilulaaadinaig

I~ . . . . . .
f® Bithynia siamensis siamensis
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v 1 a 4 a
Type 5 Amphistome cercariae WUAI8UNeN3 11 15z ozir95miTe 1 ¥iia Ao

7. Gastrothylax crumenifer Creplin, 1847 Otto, 1896 (Yamaguti, 1975) WUIIN1 DY

9
Y (%

a I~ a g}/ { 214 )
MHUA 9 A1 ﬂm‘ﬂu%’a&az 4.41(9/204) VOINTNINUANNUNUNIHINA 1 ﬂﬂﬁﬁ’)ﬂﬁ’ﬂ

909 5 UVZUINNU 1 ¥y 4 A.UZUIWNU 0. WAHAN 3. ANl (ApUUNTIAN 2555)

E4
[} ] . . a 9
G. crumenifer @11150999¢ 1U31U1UD Amphistome cercariae Wens 10 T3 uuvil 1
@ o w 1 " 9 IR <
anyuz Ay Ao 3 ventral sucker V1AW OIAINMIBURIA AL oral sucker HYUIALAN
mdrvna Ing 119817 @ ulng e (eye spots) N pigment YA WAzl caudal sucker
[V | a 9 14 ~ a dal v QI L 4 =~
yualvg) arveunes lu ldszezimeimisoriatizdidniludivouszozmanseiniise
A3 A a o I a o 9y 9 . =
Tuiini vievurmisvesnuillulsdalud ldvesnuuazsn (Yamaguti, 1975) wamsanun
o dy ¥ A a Ad Jd o A . . A . . .
Tuassunuvosinaa 1 sia MiluledaaIna1s A9 Bithynia siamensis siamensis

@ 1

= as a dy 1 7 a dy d'
MIANMITINUNNENTUMIAareT ' 1d lures 1 a1 Tasmsaaennylalu

Y 9 Y
A A o a

9 Y
m3ane1luasell Inwuy Aadsenes 1 via lures 1 @7 (single infection) AAITONENT 2
v v Y H Y
¥1ialuries 1 @7 (double infections) FamsAnu1luaTatinuvos 2 sHANNNTAAAOLUL
double infections IALLA WOY B, s. siamensis 1 #1731 gﬂtm‘u fo L. bicolor+G.crumenifer Ung

W08 Melanoides tuberculata 6 #1 2 g‘ﬂLL‘U‘U A9 L. bicolor+H. pumilio 0% L. bicolor+A.gracilis

aswam Iy

Ay Y

) = ¥ A a X o A v ¢
"lJf’Jﬂ;l‘a‘VIhlﬂﬁnﬂﬂ’]ﬁﬂﬂ’hlTﬂlﬂﬁﬂ@ﬂuﬁlﬂLLﬁSﬂTi@]ﬂL%@@?@@uWﬂTﬁi‘UqugEJSL%’@?-

A a A

g U o a £ g’; 4 <3 o
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Semichon’s acetic camine
Carmine (C.1.75470)
Glacial acetic acid 50.00

Distilled water 50.00

10% Formalin solution
40% Formalin 50.00

Distilled water 50.00

Solution A: WU Glacial acetic acid 11ae distilled water Glﬁ’g%ﬁﬁu

Solution B: a2@18Maa Carmine 11 Solution A aua liazane

ml

ml

ml

ml

ml



vlUdlden onasdana 3By nseufuldma Aouldisenadas 70%
Ethyl alcohol 1:10

0.5% neutral red
Neutral red 0.5 g
Distilled water 100.00 ml

a : & Yy ! ' Y A y 2 9
ﬁ$ﬁ18ﬁ1uu1ﬂﬂu ﬂﬁﬂ\ulﬂjl’ﬂ‘]flﬁslnﬂ ﬂ@u1%!ﬁ]@%1@ﬂ'§ﬂu]ﬂﬂu 1:10

2.5% glutaraldehyde
2.5% glutaraldehyde 1000 g

Double distilled water 40.00 ml

0.2 M Sodium cacodylate pH 7.2 (stock 1)
Sodium cacodylate 428 g
Double distilled water 100.00 ml

Y v A
azaneluiingu 2 a5, YSum pH @28 1 M HCL w'ld pH 7.2

0.2 M Calcium acetate (stock 2)
Calcium acetate 316 ¢
Distilled water 100.00 ml

v '
. o o Y
02018 Calcium acetate 1uu1ﬂau ﬂu“lﬁazmmuwm

0.1 M Sodium cacodylate buffer (1X) (é’fm%’ué’nﬁa@én)

0.2 Sodium cacodylate pH 7.2 (stock 1) 1250 ml
0.2 Sodium acetate (stock 2) 0.50 ml
Double distilled water 40.00 ml

IEFAGEERPY 50.00 ml

193

0.1 M Sodium cacodylate buffer (2X) (é’{m%’ﬂ%ﬁamq AIA0U 195U glutaaldehyde)

0.2 M cacodylate pH 7.2 (stock 1) 2500 ml

0.2 M Calcium acetate (stock 2) 1.00 ml
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Double distilled water 24.00 ml

1510559 50.00 ml

2.5% glutaraldehyde in 0.05 M Sodium cacodylate buffer pH 7.2

2.5% glutaraldehyde 5.00 ml
0.2 M sodium acodylate pH 7.2 12.50 ml
0.2 M calcium acetate 0.50 ml
Double distilled water 50.00 ml

Y ¥
SMmsusamanIwioofeds

1% Osmium tetroxide
2% Osmium tetroxide 1 a7
0.1 M Sodium cacodylate buffer (2X) 1 @

- LG]?EJ?J"U’JW‘WKH%, pasture pipette L& ampoule #1137 Osmium tetroxide TCART
Cleaning solution Uszanm 6 ¥21ug

¥y J < 2 ) YA o o 2 9y g
- ANWUINAUN YT (“rﬂiJGlGIﬂJ’E]i]‘]JIﬂEJGﬁ\‘]) ﬂizmm 1 ‘B’JI?J\? ATIFANMYAN
Y 1
#10111na1 Double distilled water(DDW)
y o 4 o y K v o &
- 149 forceps 91 ampoule a3 luviaasen’]d wenlvinan tdmasninau

v ]
a aa 1a < a . [
(DDW)25 Hagans ugna dedanludidn ade foil inetlesiuunda

Cleaning solution

Potassium dichromate 100.00 g
Distilled water 750.00 ml
Conc. Sulfuric acid 250.00 ml

[

9 = o 9 A v a 9 ad ~
UD Qlﬂﬁlﬂﬂﬂﬂﬂﬂ1ﬁﬂ@Nﬁ@]’)'ﬁ]@uW81ﬁ1UulﬂJ§'$ﬂ$L“Iﬁ'ﬂ'l!ﬁfl
=® 1 [ [ a 9 4 ~ A Av AdA
ﬂTﬁﬁﬂBTEﬂiNaﬂHmmlﬁ%@'JEJ'J%ﬂTEJGlUWEJTﬁcthhJigfngﬁlff]'if’n!ifJ LUBDWITT NN IN
E]§,] (vital stain) Heudouded 0.5% neutral red (Toluylene red, Nuclear fast red, Kernechtrot)

A ] o 9 o A A a A a =S 9 1 % Y] L4
11U B30 neutral red %aﬂmﬂmmammzmmmg@ﬂﬁmmmma El’dvlﬂﬁl GWNYALIU (qaﬂym
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! . " SNy I o 1 Y o =< A 9 = A

gAY, 2547; Stainsfile, 2005) Tunsdindeamsnudegs imsane wiedoudluvmzi

Y

wens 33 dndeuded Ehrlich’s heamatoxylintws1z ¥l uadeadad a1l niueeng
@ o 9 <3 . 9y @ 1 =< a A
Farau Taatnn1zih 1 ueaiiv penetration gland lasgnaganu au o Innanadulifad

1a¥ Semichon’scamine& Fast greenlﬁﬂgﬂuﬁﬁﬁfhﬁuﬁj @ Semichon’scamine ﬂxaﬂ?{wmaaﬂ

) a = <} d 1 @ 1 a =

uaausnuiunde ansaiunelugsadeiaFanu  aIud Fast green 92 Andoudiden

a <A "o J [ o l
Vi ly Tnnanaduinsznesgnig liunieluwad (ganuel ogag, 2547)
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A 9 = A U [ a £ & a A
AN 26 VBUANWNYNIN LA NNLAY Vouvoudnraans MOUNYUIYU 2554 (souUN 1)

NINENIN maadl (mg/l)
y p e Conduc- QUNYI]
AN anIun Depth Tub. DO, Salinity . NO, -,
(Lux) pH | tivity w2 b | Fe | NO, Mn |Cu |PO, |SO, [SO, |Cl |cCa
(cm) (NTU) | (mg/)) [ I8 | (%) ng/L)
X100 (ms)

1| nueaia 1y 9 545 30 [822| 0253 | 778 | 1118 | 31 31 | 0.1 0.05 | 8.61 0.15 | 11.9 | 8.78 | 0.06 | 2.92 | 114.0
2| My 9 920 30 [850 | 0314 | 444 | 951 38 31 | 0.1 0.07 | 19.7 0.19 | 7.67 | 18.4 | 0.07 | 7.14 | 70.5
3 Wl!’f)\?ﬂ/’.lﬁl‘i9 690 21 8.24 0.310 57.2 9.12 33 31 0.1 0.04 | 13.6 0.16 | 7.44 | 883 | 0.06 | 8.10 | 72.9
4 wumﬁawyﬁ 913 20 7.92 0.316 10.4 9.49 36 31 0.1 0.04 | 12.4 0.22 | 5.03 | 6.76 | 0.06 | 7.88 | 76.1

UNEUIMNY | 470 24 9.06 | 0226 | 504 | 9.71 36 36 | 0.1 0.07 | 22.10 0.19 | 16.00| 13.30| 0.06 | 7.36 | 68.0
’ 1y 4

UNEUIMNY | 470 26 19.06 | 0226 | 504 | 9.71 36 36 | 0.1 0.07 | 22.10 0.19 | 16.0 | 13.30] 0.06 | 7.36 | 68.0
° W 4

ungunvnue | 270 22 | 848 | 0383 | 70.1 | 9.24 34 36 | 0.25 0.04 | 18.60 0.42 | 16.30| 9.34 | 0.07 | 49.80| 15.90
! 1y 4
8 | Tandaga 865 35 [8.02 ] 0272 155 | 9.89 37 30 | 0.1 0.06 | 31.3 0.64 | 0.54 | 11.90] 0.08 | 6.03 | 48.6
9 | Tanagq 496 38 845 | 0259 | 194 | 9.44 38 32 | 0.1 0.05 | 19.4 0.21 | 9.49 | 13.00] 0.05 | 4.96 | 33.3
10 MUNLAAN Y 473 300 7.99 0.333 130 5.5 34 30 0.2 0.00 | 7.71 0.07 | 8.21 | 10.70| 0.03 | 28.00| 67.60
11 MUNLADANIY 517 100 8.14 0.411 7.0 26.8 34 32 0.2 0.01 | 14.60 0.00 | 20.10( 9.98 | 0.03 | 36.00| 20.20
12 | thusgunmnu | 406 35 [ 7.92 | 0.993 126 | 10.19 | 31 29 | 02 0.06 | 13.1 0.37 | 21.3 | 11.6 | 0.09 | 33.8 | 107

L61




A1319N 26 (A1D)

NINENIN maadl (mg/l)

y p e Conduc- QUNYI]
AN anIun Depth Tub. DO, Salinity . NO, -,

(Lux) pH | tivity w2 b | Fe | NO, Mn |Cu |PO, |SO, [SO, |Cl |cCa

(cm) (NTU) | (mg/)) [ I8 | (%) ng/L)

X100 (ms)
13 | thusgunvnu | 344 40 | 8.19 | 0.303 104 | 11.0 | 31 29 | 03 0.11 | 45.7 0.25 | 5.67 | 9.83 | 0.10 | 7.01 | 24.4
14 | thuszunvnu | 326 28 | 835 | 0473 100 | 11.73 | 29 28 | 0.1 0.05 | 21.80 0.19 | 18.50| 13.30] 0.08 | 19.50| 72.80
15 | Thuunsdnga 537 27 | 8.8 | 0.331 382 | 1018 | 31 28 | 02 0.01 | 92.00 0.07 | 18.00| 16.50| 0.03 | 8.73 | 58.20
16 | Thuunsdnga 340 36 | 7.86 | 0.703 160 | 1042 | 31 30 | 0.3 0.15 | 15.0 0.27 | 22.2 | 13.7 | 0.06 | 39.2 | 55.5
17 | Thuunsinga 301 53 | 816 | 0317 | 250 | 923 | 31 28 | 0.1 0.09 | 458 022 | 11.6 | 12.7 | 0.05 | 35.8 | 93.6
18 ﬁmvimmq 324 35 7.72 0.227 191 6.5 32 32 0.1 0.03 | 37.50 0.64 | 40.70| 24.10| 0.11 | 3.64 | 0.00
19 ﬁmvimmq 275 30 7.68 0.22 192 6.7 33 34 0.1 0.02 | 38.8 0.06 | 37.70| 22.70| 0.06 | 3.86 | 14.60
20 ﬁ'mmmﬁwn 178 32 7.85 0.371 90.1 10.69 28 27 0.0 0.03 | 15.0 022 | 6.64 | 741 | 0.06 | 9.73 | 51.6
21 ﬁ'mmmﬁwn 292 34 8.05 0.682 36.8 10.04 29 27 0.2 0.03 | 10.5 032 | 13.7 | 48.6 | 0.09 | 25.2 | 97.5

O 1 < @ ' Z I v
HNYLNQ - *1!']1/]'33JTlullﬂJﬁ'liJ']ﬁﬂlﬂUﬂ'JfJfJNllﬁ **mmmummﬂu@mﬁmm

= 901 I 1 =
-anuanvesduununge

a < 901 .
1. MU IEHaIUlsEnoumuaivesun ; spectrophotometer Orbeco-Hellige 975 MP the analyst

2. pH, turbidity, conductivity, Qmwgﬁﬁlﬁ’ﬁw : U 10 Horiba Japan
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A 9 = A U [ a £ & A
A1TWN 27 UBYANNWNYNN LA NNLAY Vouvoudnraans MOUNRIAY 2554 (5oUN 2)

NN maadl (mg/l)
y y e Conduc- QUNYI]
plgil anIun Depth Tub. DO, Salinity . NO, -
(Lux) pH | tivity w t by cr | Fe" | NO, Mn |Cu |PO, |SO, [SO, |Cl |Ca
(cm) (NTU) | (mg/) [mtievn 1@ | (%) ng/L)
X100 (ms)
1 ﬁuﬂqﬁj W;;I: 9 k * * * k k * k k k %k 3k %k %k %k %k %k
2 ﬁuﬂqﬁj W;;I: 9 k * * * k k * k k k %k 3k %k %k %k %k %k
3 | nuestn ‘qu: 9 * * * * * * * * * * * * * * * * *
4 | viuean ‘qu: 9 * * * * * * * * * * * * * * * * *
9
TIUNEUINNU
5 * * * * * * * * * * ES ES ES ES ES £ £
1y 4
uNzUIINY
6 %k * * * k k * k k k %k 3k %k %k %k %k %k
1y 4
uNzUIINY
7 * * * * * * * * * * ES ES ES ES ES £ £
1y 4
8 Iﬂﬂ’s‘TQQ * * * * * * * * * * * * * * * * *
9 Iﬂﬂﬁq\i k * * * *k *k * *k * * k * k k k k k
10 fﬁuijgﬂ@ﬂw’nu 123 * 7.55 0.626 37.4 17.11 32 32 0.1 0.03 12.4 0.14 | 12.3 0.10 | 2.16 | 274
11 fﬁuijgﬂ@ﬂw’nu 515 * 7.49 0.24 70.3 11.71 32 32 0.1 0.06 | 31.3 0.54 | 5.78 0.10 | 524 | 4.20
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A1319N 27 (A1D)

NN maadl (mg/l)
P p e Conduc- QUNYI]

999 anun Depth Tub. | DO, NO, )

(Lux) pH tivity “ y NO, Cu PO, | SO, | SO, | Cl Ca

(cm) (NTU) | (mg/)) [mtieun [l@ih ng/L)

X100 (ms)
12 ﬂ'mmunmm * * * * * * * 0.06 | 31.3 0.54 | 5.78 0.10 | 5.24 | 4.20
13 ﬂ'mmunmm * * * * * * * 0.03 | 124 0.14 | 12.3 0.10 | 2.16 | 274
14 | Thuvzunvnu 90 * 844 | 241 30.5 | 113 0.06 | 12.2 0.17 | 13.3 0.11 | 2.95 | 0.00
15 | Thuunsdnga 148 * 8.76 | 0.239 301 18.5 032 | 233 0.37 | 21.60 0.15 | 2.48 | 0.00
16 | Thuunsdngas 100 * 837 | 0.240 93 12.8 0.10 | 42.3 0.70 | 28.50 0.10 | 1.81 | 0.00
17 ﬁjuuﬁqﬁﬂgﬂ** * * % % * * % * * * * * * *
18 ﬂ}ju‘vhﬁa’;q 490 * 7.43 0.242 53.6 24.4 0.04 | 95.7 0.13 | 7.31 0.12 | 3.29 | 22.00
19 ﬂ}ju‘vhﬁa’;q 214 * 7.58 0.245 37.7 20.5 0.04 | 70.3 0.20 | 9.00 0.09 | 3.09 | 30.60
20 | thumaiduen * * * ® * * * * * * * * * *
21 | thumaiduen * * * * * * * % % % % % B %

I 1 <] @ 1 Z I @
wineme : =hnawan liaunsainudledeld  =aimansusaunilugaRedn

= y g ' =~
-ﬂ’ﬂllﬁﬂﬂlﬁ]xiﬂﬂﬂﬂﬂ%ﬂﬁﬂ

a Jd % .
1. MINTNAATIEHaIULsZnoUMUANYDIN : spectrophotometer Orbeco-Hellige 975 MP the analyst

aq 9?3
2. pH, turbidity, conductivity, Qmﬁallclggl)u1 : U 10 Horiba Japan
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A 9 = A U [ a £ & A
AN 28 VBYANWNIYNN LaZ NNLAY VoUVoUIENTaaNT AOUNNTIAN 2555 (39UN 3)

NINENIN maadl (mg/l)
y p e Conduc- QUNYI]
AN anIun Depth o Tub. DO, Salinity . NO, -,
(Lux) pH tivity w2 b Cr Fe NO, Mn | Cu PO, | SO, | SO, | Cl Ca
(cm) (NTU) | (mg/)) [ I8 | (%) ng/L)
X100 (ms)

1| nueaia 1y 9 622 41 | 8.16 | 0.290 118 | 27.9 | 29 29 | 0.1 0.07 | 12.0 0.10 | 11.60| 9.85 | 0.07 | 5.19 | 79.80
2| My 9 570 39 [ 798| 0218 | 351 | 207 | 28 27 | 0.1 0.13 | 15.40 0.10 | 4.93 | 8.40 | 0.13 | 4.08 | 62.80
3| Wi w9 586 51 | 814 | 0298 | 16.13 | 333 | 29 27 | 0.1 0.05 | 11.30 0.11 | 0.00 | 11.40] 0.05 | 4.27 | 34.70
4 | nuoni 1y 9 498 30 | 845 | 0284 | 547 | 269 | 29 28 | 0.1 0.10 | 19.60 0.14 | 7.55 | 10.60| 0.10 | 4.95 | 30.20

TUNZUIMNY | 809 30 [ 816 | 0244 | 349 | 278 | 26 28 | 0.1 0.06 | 7.35 0.43 | 17.9 | 4.68 | 0.06 | 5.25 | 23.10
> 1’”&': 4k

UNZUIMNY
6 Wy 4%+

unguvnue | 802 33 [ 813 | 0305 | 433 | 27.0 | 25 27 | 0.1 0.06 | 7.39 0.18 | 152 | 9.21 | 0.06 | 5.31 | 47.2
! 1y 4
8 | Tandaga 796 50 | 7.96 | 0304 | 129 | 223 | 27 28 | 0.1 0.15 | 10.80 0.03 | 3.59 | 14.60| 0.15 | 4.11 | 78.20
9 | Tanage 547 40 | 7.87 | 0305 | 268 | 202 | 30 26 | 0.1 0.07 | 0.11 0.17 | 9.35 | 7.48 | 0.07 | 4.41 | 71.60
10 MUNLAAN Y 761 30 8.04 0.336 124 31.9 28 33 0.2 0.13 | 31.80 0.18 | 12.90| 17.50( 0.09 | 5.05 | 10.50
11 MUNLADANIY 492 28 8.13 0.333 99.9 30.4 27 27 0.2 0.04 | 7.76 0.32 | 15.80| 11.70| 0.10 | 4.64 | 71.00
12 | thusgunmnu | 530 33 [ 779 | 0353 | 309 | 22.1 24 24 | 02 0.08 | 77.8 025 [ 20.7 | 10.01] 0.08 | 1.91 | 63.8
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A13197 28 (A1D)

NINENIN maadl (mg/l)

y p e Conduc- QUNYI]
AN anIun Depth Tub. DO, Salinity . NO, -,

(Lux) pH | tivity w2 b | Fe | NO, Mn |Cu |PO, |SO, [SO, |Cl |cCa

(cm) (NTU) | (mg/)) [ I8 | (%) ng/L)

X100 (ms)
13| thusgunvnu | 757 43 | 811 | 0319 | 140 | 2039 | 23 25 | 0.1 0.13 | 146 1.01 | 12.1 | 12.00] 0.13 | 5.59 | 45.00
14 | thuszunvnu | 679 28 832 ] 0312 | 345 | 1419 | 23 24 | 0.1 0.06 | 6.56 0.19 | 7.25 | 8.16 | 0.06 | 4.53 | 39.10
15 | Thuunsdnga 493 45 | 8.2 | 0308 | 272 | 211 25 24 | 0.1 0.08 | 36.1 0.18 | 5.23 | 10.50] 0.08 | 8.05 | 68.60
16 | thuunsdngas | 734 48 | 8.09 | 0319 | 381 | 194 | 26 25 | 02 0.20 | 7.42 0.07 | 13.0 | 10.02] 0.20 | 5.35 | 85.10
17 | thuunadngas
18 MuMmag 925 35 7.98 0.354 36.9 19.0 28 25 0.2 0.08 | 13.20 0.18 | 0.00 | 13.40| 0.08 | 6.95 | 39.1
19 MuMmag 806 42 7.83 0.315 48.3 19.5 26.5 24 0.1 0.07 | 6.29 0.10 | 18.08| 7.01 | 0.07 | 4.93 | 44.1
20 ﬁmmmﬁwn 317 18 8.08 0.308 11.3 20.8 22 22 0.1 0.09 | 4.96 0.01 | 7.11 | 852 | 0.09 | 4.58 | 95.40
21 ﬁmmmﬁwn 390 31 7.98 0.310 18.6 16.2 22 22 0.1 0.10 | 17.7 0.24 | 6.20 | 4.11 | 0.10 | 4.62 | 35.00

O 1 < @ ' Z I v
HNYLNQ - *1!']1/]'33JTlullﬂJﬁ'liJ']ﬁﬂlﬂUﬂ'JfJfJNllﬁ **mmmummﬂu@mﬁmm

= 901 I 1 =
-anuanvesduununge

a < 901 .
1. MU IEHaIUlsEnoumuaivesun ; spectrophotometer Orbeco-Hellige 975 MP the analyst

2. pH, turbidity, conductivity, Qmwgﬁﬁlﬁ’ﬁw : U 10 Horiba Japan
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~ 9 = A 1 Y] a Qd’ A A
AN 29 VBYANNWNYNN LUag NNLAY VoUVoUIANTadNT 1AOUWBIIN 2555 (soUN 4)

NINENIN maadl (mg/l)
y p e Conduc- QUNYI]
AN anIun Depth o Tub. DO, Salinity . NO, -,
(Lux) pH tivity w2 b Cr Fe NO, Mn | Cu PO, | SO, | SO, | Cl Ca
(cm) (NTU) | (mg/)) [ I8 | (%) ng/L)
X100 (ms)
1 U912 ﬁJ‘J: 9 514 47 8.15 0.268 115 10.0 32 32 0.1 0.27 | 23.9 033 | 124 | 12.7 | 0.23 | 2.52 | 339
2 U912 ﬁJ‘J: 9 508 30 8.22 0.304 78.3 10.0 33 32 0.1 091 | 252 0.15 | 9.80 | 0.63 | 0.21 | 5.55 | 38.5
3 U912 ﬁJ‘J: 9 629 26 8.30 0.466 128 10.0 33 35 0.2 0.39 | 20.1 1.20 | 0.00 | 48.9 | 0.14 | 22.3 | 72.7
4 | nuoni 1y 9 374 38 | 818 | 0322 | 902 | 100 | 33 35 | 02 0.02 | 259 0.52 [ 2.16 | 10.0 | 020 | 6.55 | 95.5
UMY 730 28 8.04 0.331 281 9.2 29 32 0.2 0.13 | 30.0 0.29 | 0.03 | 10.0 | 0.19 | 3.33 | 40.6
: Wyj 4%+
UNZUIMNY
6 Wy 4%+
ﬁ'mmunmm 648 25 8.17 0.394 458 9.3 30 31 0.2 0.75 | 16.2 0.19 | 19.6 | 25.6 | 0.18 | 20.9 | 37.6
! 1y 4
8 Iﬂﬂﬁq@ 841 40 8.12 0.333 15.2 10.0 29 31 0.2 0.20 | 35.8 0.18 | 6.29 [ 997 | 0.17 | 6.72 | 64.4
9 Iﬂﬂﬁqq 734 52 8.16 0.332 134 10.0 31 31 0.2 0.10 | 41.1 0.84 | 0.00 | 11.9 | 0.14 | 3.47 | 286
10 MUNLAAN Y 772 32 8.75 0.263 250 8.1 34 31 0.1 0.21 | 686 0.20 | 30.3 | 10.1 | 0.19 | 7.06 | 15.2
11 MUNLADANIY 627 33 8.62 0.299 71.8 8.1 34 31 0.1 0.16 | 13.6 0.18 | 10.1 | 8.48 | 0.17 | 6.98 | 9.90
12 | thusgunmnu | 318 42 | 798 | 0.983 103 | 93 26 30 | 05 0.02 | 325 0.19 [ 113 | 13.7 | 0.16 | 318 | 61.3
S




A13197 29 (A1D)

NINENIN maadl (mg/l)
y p e Conduc- QUNYI]

AN anIun Depth Tub. DO, Salinity . NO, -,

(Lux) pH | tivity w2 b | Fe | NO, Mn |Cu |PO, |SO, [SO, |Cl |cCa

(cm) (NTU) | (mg/)) [ I8 | (%) ng/L)

X100 (ms)
13 ﬁ'mmunmm 516 33 8.28 0.334 0.09 9.3 28 30 0.2 0.14 | 12.6 0.10 | 6.64 | 9.45 | 0.02 | 8.79 | 52.2
14 ﬁ'mmunmm 595 40 8.32 0.331 35.1 13.0 28 29 0.2 0.32 | 29.0 0.18 | 6.51 | 827 | 0.19 | 53.2 | 378
15 ‘fﬁullﬁﬂﬁﬂgﬂ 642 31 8.16 0.332 59.2 8.0 28 29 0.2 0.63 | 87.0 0.13 | 8.85 | 9.47 | 0.18 | 6.28 | 47.9
16 | thuunsdnga=* | 726 30 | 819 | 0334 | 146 | 8.0 29 29 | 02 0.13 | 79.9 023 [ 656 | 10.0 | 0.15 | 5.78 | 41.1
17 | thuunadngas
18 MuMmag 779 40 8.30 0.372 132 9.2 31 31 0.2 0.04 | 373 0.18 | 10.2 | 10.1 | 0.17 | 142 | 32.4
19 MuMmag 702 47 8.31 0.366 123 9.2 31 30 0.2 0.15 | 434 0.32 | 0.00 | 9.72 | 0.16 | 14.1 | 422
20 ﬁmmmﬁwn 294 28 8.05 0.329 32.5 10.0 25 27 0.2 0.03 | 47.3 0.20 | 576 | 9.77 | 0.12 | 7.46 | 31.0
21 ﬁmmmﬁwn 394 30 8.32 0.325 19.9 10.0 25 27 0.2 037 | 22.1 0.18 | 12.4 | 9.50 | 0.20 | 8.10 | 38.1

O 1 < @ ' Z I v
HNYLNQ - *1!']1/]'33JTlullﬂJﬁ'liJ']ﬁﬂlﬂUﬂ'JfJfJNllﬁ **mmmummﬂu@mﬁmm

= 901 I 1 =
-anuanvesduununge

a < 901 .
1. MU IEHaIUlsEnoumuaivesun ; spectrophotometer Orbeco-Hellige 975 MP the analyst

2. pH, turbidity, conductivity, Qmwgﬁﬁlﬁ’ﬁw : U 10 Horiba Japan
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