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35'+,%'$! 0-/'$0! ,*-'54,%)! 4$$%! %o#&'()$*$+,-! .$'/+,(*0#,%0! (2! +#$! 3/2(.! 0+&'(33/+(Yo#(./*! [*4!
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$%',-[+SOF12(.\; 7IH_I/*419%6(0+8$.,(.1%.(1/1,',+,$0!D1/0$4! (*I'/0+1 Z @+ $SOFI2(.IPA7!.$0%$-+,6$'&:!
P((+0+./%!05%%(.+!"$00!+#/*13dj!/*41%(0+$.,(.1%.(1/1,', +,$0V" SO0 +#/*1d: Z1/. $1*(+10#(=*:1"#$10-/'$! 1/.!
$%.50$*+0IM!0510+,+5+,(*/"-#/*)$!%$.!Mdd*5-"$(+,4B194(0; (20 Zd
O8-&(SK<ER/&S0,/* %#&' ()$*$+,-1 +.$$! (2! +#$! >&).(%#,/ 1/0$4! (*| LMMN! 5+/31,)5(50'&! /',)*$4!
*5-'$(+,4%! 0,+$0! (2! +#$! ;8E! D/*41 J:K8F!)$*$:! W/'5$0! (*1 *(4$0! .$%.$0$*+! 1((+0+./%! 05%%(.+! DMddd!
$%',-[+$0F! 2(.13/9,353!",<$' #((4! [41%$,JH1(5. C(,**)! /%41 %(0+$.,(.! %.(1/1,+,$0! 2(.! P/&S$0,/*!

%23, $*-$IDL/0SH (H+#$110-+H1Zj1(21+ $$OF 7. $0%$-+,6$'&:1P((+0+./%105%%(.+!6/'5$0!K1 Idj /*419%6(0+S.(.!
%.(1/1,",+,$O0IKId:Z!/ S1(+10#(=*1"#$10-/'$11/.1.$%.$0$*+0!1 (*$10510+,+5+, (*/'-#/%)$1%$.IMdd*5-'$(+,4$!

O8-& (N <ARIES0,/H1%6H#&' ()$*$+,- 1+ SSI2HHSIX'*(.1,4/$*4IP5' * 4/$1DAS.,6$412.(31",)5.$IMFI0#(=0!
+.,1$01=, +#,*1+#$10512/3,'&!X'/*(.1,*/$:IW/'5$0! (*1*(4$0!.$%.$0$*+1 1 ((+0+./%!05%%(.+DMddd!.$%',-/+$OF!
2(.13/9,353!",<$' #((4! AV *$ HL(5.  @(**)! /4! %(0+$.,(.! %.Q/1,",+,$0! 2(.! P/&S0,/*! *2$.$*-$!

$'



D1/0$4! (*1'/0+! ZJj! (2! +.$$0F 7! .$0%$-+,6$'&:! P((+0+./%! 05%%(.+! 6/'5$0! '$00! +#/*1 Idj! /41 %(0+$.,(.!
%.(1/1,',+,$0! 'SO0! +#/*1 d:Z! /. $1*(+! O#(=*: "#$1 0-/'S! 1/.1 . $%.$0$*+0! M! 0510+, +5+, (/' -#/*)$! %$.! Mdd!
*5-'$(+,4%!%(0,+,(*0:18213,'&!/*41+.,1$!-'/00,2,-/+,(*012("(=!P(5-#$+!$+!/:IDNAMZE::::::::::: Md)
08-&(H<ILF(1$Y5/"&I3(0+1%/.0,3(%, (50H&Y(+#S0$012(.IS6('5+, (*I(21-#, /' +&I=, +# *HH#SI>&). (Yott, '
DA$O+./711'-<U10,* 0+./'71).$&F:IS, +#$.10,* 0+ (GEEES712.(31/14$0+./'1 [+-$0+(. 7! /*41 +#$*1=/0!

(O+! *1+#8$!:&3*/$,4/$DIF!(.10,*,0+./' +&!$6 (654! +=,-$7! *IX'/*(.1,4/$!/*4 X#&0,4/$!DPE:::::Md¢

08-&($) <BR/&S0, /10648 ()$*$+,-1+.$BI (21-+H#SIX/*065'3(*/+/11/0$4 (*1- (*-/+$*/+$410$ Y 5$*-$0! (211 IAN!
5%/31,)5(50'&!/ ) *$41*5-"$(+, 4501 2. (3! +#$!-(31,*$41 4/+/0$+(2! +#$! :8E! D/*41 J:KBF!)$*$7! +#$! 88E!
)SSTIHESISLNSHSIFAI+HSIMO+FAIN*A1-(A(419%(0,+, (*01(21+4SI0O @M!)$*$:W/'5$0! (H1+#$1* (4501 $%.$0$*+!
1((+0+./9%105%%(.+!'DMddd!.$%" -/+$OF12(.I\; /¥ 4IH_1/*41%(0+$.,(.1%.(1/1,,+,$012(.IPAID1/0$4!(*I'/0+1ZJj!
(21+.$$0F! . $0%B$' &: ! P((+0+./%!05%%(.+!6/'5$0!"$00! +#/*1 Idj! /*41%(0+$.,(.1%. (1/1,',+,$0I'$00! +#/*1d: Z!

[ B *(+1 O (=1 "#3! O#/4B4! .B/! ¥ +#8! >&).(Yo#, ! *4,-[+$0! +#/+! +#P! *+$..$'/+,(*0#,%0! =, +#,*| +#$!
'&3*I$(,45/*12/3,",$0!/.$!*(+1=$"1.$0('6$4:!"#$!0-/'$! 1/.!.$%.$0$*40!M!0510+,+5+,(*/'1-#/*)$!%$.!Mdd!
*5B(+,4819(0, +, (*0:11"196/*%65'3(*/+$1-14S0Y. $1-("/%0S4I$9-$%6+ I+ #SI>&). (Yott, /1= A4S+ (/" (=11$++$.)

08-&($) <CRJ&S0,/*IDIF!/*413/9,353!", <$' #((4'DPFI%#E ()$*$+,-1+.$S0! (21+#$!+./40-. Yo+ (3$14/+/0$+!
(212,6%!+/9/1 D] #&).(%#, ' %'50! (5+).(5%F 7! 1/0$40BY8S.3/+.,91 (2! NILNJ!5%/31,)5(50'&! /', *$4!
13,%(1/-,40:IW/'5S0! (1 +#$1*(4$0!.$%.$0$*+! 1((+0+./%!05%%(.+! DMddd! . $%',-/+$OF! 2(.1\;1/*41%(0+$., (!
%.(1/1,',+,$0!12(.|PAID1/0$4! (*I'0+1ZJj! (2! +.$$OF! . $0%$-+,6$'&: 1 P((+0+./%! 05%%(.+!6/'5$0!"$00! +#/*1 Id;!
1*41%(0+$(.1%. (1/1,',+,$0IS00+#/*1d: 2/ $I*(+I0#(=*:I"#S$10-/'$!1/.1.$%.$0$*+0IMI05 10+, +5+, (*/'1-#/*)$!



M840)"=">#34)
='>H$)C<EHE+/,'01(210%S$-,3$*0710/3%' %) (-/',+,$0!/*41-("$-+(.0:10'/00,2,-/+,(*1(210/3%'$0! 2("(=O!

P(5-#$+1$+!/IDNAMZE o Mz
=SHPIC<OK,33$.015084!12(IXOGY3%', 2,1+, (5 NZ
=">#$)C<Ik,0+!(2!/31,)5(50!-(4%$0!2(.!/31,)5(50!0,+$0! *![HI'0$Y5$*-$0! DO(.*,08P (=4$*7!McKJIF:
b N
=SHPC<IHS!-. +,-/'16/'53$0!(2!>,",01!>5$'0$*1$-<IDMccNF!IXId:db:::cc e
=">#$)I<EXS$+/,'0!(2!10%$-,3$*07!10/3%',*)!'(-/',+,$0!/*41-("$-+(.0:!O'/00,2,-/+,(*!(2!0/3%'$0! 2("(=0!
P(5-#$+1$+!/IDNAMZF: o fal

='>#$) I<CKgl O+/+,0+,-7! +(+/'1 *531$.! (2! 6/.,/1'$! 0,+$07! /*41 1((+0+./%! 05%%(.+! 2(.! *(4$0! *! +#$!
0+&'(33/+(Yott(./11%6H& () $*&12(\$/-#)$*$F)S*$100/.+ +,(*:IH(4/'105%% (. +!6/'5$0!1=$.$! (1+/,*$412(.1+$*1

~ 140! FHHSI0+E&' (33/+(Yot(*1+.$SUI-/ABI'S++$.01- (.. $0%(*41+(IDIFI8+&' (33/+(YoH(./!3(*(%#&'& 7 DPF!
%.,*-, %' $I00%', +(2+#5I0+&'(33/+(Yott(./*1+ $SILS+=SS*H+#BI8-( (4(*+,4ISU*41"\(+#$.10+&' (33/+(%ot(./*]
).(5%07! DOF! Q/-#/+*(,4! -'/A$R7! D[FIIIHE,*(,4! -/4$R7! DSF! X5%,"(,4$,! TI@.$##./V7! D'F!
:3/-(,4$,7\DbFIL.,(*(,4$,7!D>F1@.+#/,-(,4$, 7IDAFI>$' -(,4$,1/*41D_F18-('(4(*+,4/$!D-/4$01 0#(=*1(*!
*)5.$IL:MF:h#$.$1/1-/4$! 01 $O('6$4! +#$! 1((+0+./%! 05%%(.+! 6/'5$! 01 0#(=*1,*I +#$! +/1'$:1 O'/4$0! *(+!
$-(6$.$4150, )1 +#$51)$*$15+4$.12(-50!/ #(=*1/014/0#SOITE:! (1+#$1)MIO+/+,0+,-71/1-. +,-/16/'5$0 2!
d:MdY+IXId:dI'$6$'1(210,)*,2,-/*-$1=/0150$412(.1+#$!; 8EINR./)3$*+ 7I188E7!>LI/*410 @ MID+#$IMO+!/*4!
HHSIN*41-(4(*1%(0, +,(*OF:1" (+#SI T +#1:8EN$*$/1-., +,-/16/'5$!(2! @:dK!/+XId:dI=/0150$4:1"(.!

HHB1- (31, *$A14/+/0$+ (21+#$12(5.)$*$07 V- + -6/ 5T Z!/+1X11d:dJI1=/0150$4:10. +,-/16/'5$0!/.$!
ASYS+ASH+H (F1+HSI¥531$.1 21+ * A +#$1+(+/1*531$.1 (216/.,/1'$10,+$0! D-., +,-/16/'5$0! 2.(3!>," 0li!

>5$'0$*1$-<7IMCCME: g !
=">#$)I<Bf$+/,'0!(2!0%$-,3$*07!0/3%',*)!'(-/',+,$0!/*41-("$-+(.0:!0'/00,2,-/+,(*1(2!0/3%'$0! 2("(=0!
P(5-#$+I1$+!/IDNAMZE: o ZM

='>H#$) K<EES+/,'0! (2! 0%S$-,3$*0! 0FY5$*-$4! *1 +#,0! 0+54&7! 0/3%',*)! '(-/',+,$07! -("$-+(.0! /41 0*/,1
#,.[' +&10'/00,2,-/+,(*1 2("(=0! P(5-#$+ $+! /1| DNAMZF:1 8%/, -#, /', +&! DASO+./' +&! [*410,* 0+./' +&F! *!
O#,' * AI$TIP5.*59%4/$71;&3*/$,4/$7IX#&0,4/$12(" (=01>51$*4,-<IDMCcZKF 7IP5' * 4I$1/*41X'1*(.1,4/$!
2("(=0!P5.-#IDMcKNF7!1-.((9,4/$!2("(=0!P5.-#! DMcKNF!/*41;/+,,4/$12(" (=0!85+$.\DMCMLF:10#, ./, +&!

,014$2 *$411/0$4!(*10#$"1-(,',*)14,.$-+,(*I/*4f(11/0$4! (*1/0&33$+. & (21 +#B+$.*/'1[*[+(3&: t::ikcZ
=">#$)L<BR+/,'0!(2!0%$-,3$*07!0/3%',*)!'(-/',+,$0!/*41-("$-+(.0:!0'/00,2,-/+,(*1(2!0/3%'$0! 2("(=0!
P(5-#$+I1$+!/IDNAMZE: o MINM
!

)
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N+'10$()ERQ.0("6&%08).

)E<B$.$('#) Q.0("6&%08). )
"#$!X/*(;o5'3(*/+/ V. $1 3/2(.1).(5%!(210%/,'01/*410'5)0 =, +#,*1+#$Ib/0+. (% (4 #$&!/.$12(5*4y (1/"& !
D$I-$%H I*+/.-+,-[F 1 [*4] *1 /1= 4F! [*)$! (2! #/1,+/+07 *-'54,*)! +$..$0+.,7' 2.$50#=/+3$.! *B/.,*$ !
D8-#.m4ét al:7! NdMMEF*%5'3(*/+$! +/9/! #/6$! 1$$*! 50$4D! 0+54&! (.)/*,030L*! %o#&'()$*$+,-! /*4!
$6('5+,(*/.&!10+54,30*-FHHBA/6S!'(*)/*4!.,-#12(00,'.$-(.4 O+#/+1.$6$/'1$9+,*-+,(*1%$.,(40!'DX(*43.!
i 1;,*1$.)7!MccU!g'5003/**@ (‘1! et al:7!NddKU!_mdsal: INAMA! g(-(+let al:7!NAMLUI Yedt#1:T
NAME!"#$&1#/6$!/'0(! %.(6$4!+(1 1$! $9-$"$*+13(4$'1 0&0+$300+54,$0! (2! 1,()$()./%#& 7! %(%5'/+,(*!
)$*$+,-0711,(4,6$.0,+&719%6#&0, (YEIYH&O, () &!/*411$#/6,(5./'$-(()& 'Db((4/-.$!ith/4$NddMU!
[/6,0(*7'NddNW{,*-$$' et al:7'NddIy!/*(6/'1' A6',-#$6/7'NdMaU!P5.0n+&<H al: 7'NdMKU! Oé«(kl: 7!
NdMcU!O#5<=5</1i1S?$.$7!NdMcU!h$*4$1(5.)!i!>/504 (.27 NANERA/*%5'3(*/+$! 0%$-,$0! #/6$!
-(*0,4%./1'$! $-(*(3,-! ,3%(.+/*-$ 1 8(3%!/.$! -(*0,4%$.$4!+(! 1$Y!1 6/'5/1'$! 0(5.-$! (2! 2((4 ' 05-#!/Q
Achatina fulica [*4 Helix pomatia! BE%/+#/3'et al: T McKKB#$(-/7! NAMLF(+#$.0! 05-#! [QLimax
cinereoniger![*4! Helix aspersa!l.$!50$4! *Q0#/.3/-('(),-/"%.(45-+0 !D"#(3/07!NdMJIO(*+$7!NdMa
b(*n/'$n7! NdMZU! ;/*$. ¢t al: 7! NdNEE8$6S./'! %/*%5'3(*/+$! 0%$-, $0B! (2!3%4,-/'l [*4! 6$+$.,*/.&!
3%(.+/*-$! /0! +#$&! /-+! [BS-+(.0! (2! 4,05/0 ,*-'54,*)! Biomphalaria! [*4! Bulinius! +#/+! +./*03,+!
8-#0,+(0(3,/0,00Lymnaea+#/+!+./*03,+012/0-,(,/ODP.(=*7!Mcc]UN()/*! et al:INDANF!/*Mchatina
fulica +#/+1+./503,+0),(0+.(*)&',/0,0 DV.Y5/.4+let al:7INdddR#$&Y'0(! ,*-'54$1*53%$.(50!,*6/0,6$!
0%$-,$0!05-#! chatina fulicaTArion lusitanicus!*4 "Deroceras reticulatum!=#,-#1/.$!-(*0,4$.$4!/0!
113/?(.1-.(%! %$0+! D"#,$*)er al:7'NddZg(h'(=0<,!i'g(n'(=0</7'NddN Wg(no(=0<,!i!g(no(=0<,7!
NAMW*4 "Physa acuta =#,-#'#/01/10%$.,(50!,3%/-+!(*1+#$!1,(4,6$.0,+&!(212.$0#=/+$.1#/1DH/+ R-#+!

et al:7INdd85110éz al:7'NdNFK

\ (O+H I%65'3(H/+ SI+/ON=$.BI(.,),*/"&! %'/-$4! =+, * +#$ X5'3(*/+ "#$! X5'3(*/+/1=/0! 4$2,*$4!
LOSA! (1 +#.$K/+(3,-/-H#. - +$.8+#S$1%5'3(*.&1-/6,+&Y6$*,*)! 1&13$/+01(21/1%*$53(0+(3S A#S!
%.$0$*-$! (21 /1 %.(-$.$1.58*4! +#$! $9,0+$*-$! (2! 3$4A(.0/'1 D-$.$1./'F! 1(4,$0DV/* \('7! McazU!

%



>/0n%.5/.7IMcKKI>/0Nn%.5*/ 1i1>51%$.7IMcdal" #$0$!-#/./-+$.0=$.$!)$*$./"&! -(*0,4$.$4+(11$+.5%
08&*/%(3(.%6#, $0(2! +#$! X5'3(*/+/! [V&./+! il "," $.7) NddNU! \(.4/*! il h/4$7! NddKF ! >(=$6%.7!
G5+#$*0+$,*$.| DMCCZF! %(, *+$4! (5+! +#/+! +#$) %5'3(*/.&! -/6,+&) ,*1 %5'3(*/+$0! ,0! #(3('()(50! =, +#! +#$!
34+$ID(1%/" /116, +$0(21(+#$.1)/0+.(Y6(A0F-'54, %) +#$1(%o, 0+(1./4-#0:1; <$=,0$7+#$1%.(-$.$1.53!
F1965'3(*/+$0!, OWH(3('() (5O (1+HSL#,*(YoH (/%) (1(21(%,0+#(1./*-#O :II+H#(S)HT 1S3 (*(YoHE &!
(21+H#SIX5'3(*/+/H#/01 1$$1-$%+$41 FO(3BIB(.Y6#(() ,-/'10+54,$@>/0N%.5*/.7IMcKI!>/0Nn%.5%/il
>51$.7IMcdd!H(.40,$-<7MccNU![/&L./#1" $.7INAANE-H#$B/6$!* (+11$$41.$-(65.$410Y13(*(%oH&'$+,-!

).(5%! *13(0+!3('$-5".! /*/'&0$O'N&./+! et al:7'NAANUFAS! ef al:7!Ndd! g'5003/**@('1! et al:7!
NAdKU![*/%(,I g'5003/** @('17!NdMdUN)$.! e aZ:7! NAM b 1$'$.1il g'5003/**  @('17! NdMW

G(3$.(! et al:7'NdNFa

M)$.! et al:\ DNAMAFH#$,13('$-5'7.1064#&' ) $*&! (21+#$!I>$+.(1./*-#,172(.3/"&! *+.(45-$41+#$!).(5%!
XIF065'3(%/+ 71 5%+ %) [l %.$6,(501%5'3(*/+$! ).(5%0! BH$!8,%#(*/.,(,4$/7! 13%#,1('(,4$/7!

>8&). (Yo, 71 8+&'(33/+(Yo# (/7! 880+$"(3/+(%6# (/7! S"(L,(,4$/7! @+ *(,4$/! /*41".,350-5'(,4$/F! =, +#!
0$6$./1,*$/)$0! +#/+1=$.$1+./4,+,(*/" &1%/ . +1(214@Sb, 0-+#(L./*-#, /NG (-#,4,/'/*418/-()(00  /F.!
0ol +! (R+HS! Q;(=$.! >$+$.(L./*#,/R! BHSX&./3,4$"(,4$/! /4! b'/-,4(.1(,4$/F:! "#$! .$05'+0! (2!
0510$Y5$++13('$-5'.10+54,$0!1/0$4! (*10+/+4/.413/.<$.01BA$'$.lilg'5003/**  @('17'NdMMF !/
U6#&' ()$*(3,-1/*/'&0$0! Dy(-(+ et al:7'NAMLUI%d# A1 INAPUI G (3S. (et al:7!NAMULO+!ilg(-(+7!
NAMKE6S! 1$$71 -(*0,0+$*+! =, +# _m.)$r! al:! DNAMAF! %.(6,4,%)! 0+.(*)! 05%%(.+! 2(.! X/*%5'3(*/+/!
3(*(YoH& &:1"HS!+/9(*(3& (2! m)$.! ef al:'DNAMAFIH/01 1$$+1/4(%o+$4B1B(0+!.$-$++1-/00,2,-/+, (*1(2!

P(5-#$+bt al:'IDNAMZETL,*) +HSK /065" 3(*/+//+ 4 #SL /< (2105 1-(#(.A=, 1, HHHSI-(H(+!"$-+,%'$5!/

\('$-5'7.1+$-#*, YS$0!#/6$! $0+/1",0#$4! +#3$,.16/'5$! (6$.! +#$! %/0+!4$-/4$! *1.$0('6,*)! +#$! %o#&' ) $*$+,-!
$'/+,(*0#,%0!1/*414$+$.3,*,*) [ +#$1+, 38! (2196 ('5+,(*/.&!14,6$. ) Bi=, +#, *1+# S5 3(*/+/:! >(=$6$.7!

+#H$! Yo#&' ()$*$+,-! .$'/+,(*0#,%0! (2! 0$6$./'1 051).(5%0! =,+#,*! +#$! X/*%5'3(*/+/! #/6$! *(+! 1L$$*! =$"
$0('694!%/.+,-5'.'&! +#$! 1/0/'l .$'/+,(*0#,%0! =,+#,*| +#$! 8+&' (33/+(YoH@IH#3 4$5%! .$'/+,(*0#,%0!

= HEHHHS] >&).(Y#, [ "B.$2(.$7! /! (150+! %H& ()$*$+,-1 2./3%=(.<! ,0! .$Y5, $4! +(! /44.$00! +#$!



OH(.+-(3,%)01 I +H#$0S!.$'/+,(“0#,%0:"#$!=(.<! *1+#,01+#$0,012(-50$0! (1 +=(19%/*0%65'3(*/+$!).(5%0 7! +#$!
8+&33/+(Yokt (/I AI+HSI>&). (Yo, 7)

E<G0,#'22'0"1+"( )

"HBIB+&(33/+(Yort (/U SHHS!.)$0406/*%5'3(*/+$!). (5%-(3%.,0,) 1B(.$H#/*IMdd2/3," S0P (5-#5$+!

et al:TINANEZ<4! $%.$0$) 1+#86/0+13/2(.,+&! (2! +$..80+.,/1)/0+.(%EABHI*! $0+ 3/$4*531$.! (2!
0%$-,$0!1$+=HAdd/*4! LI7dddD8('$37!MHEIB+&(33/+(%6H#(./*1+/9/1%.,3/.,'&! %(00$00!+84/, .0!
(21+$*+/-"BO0! (< +HSI S, +HB&SO!/++#$!+ %601 (21 +#51 %6 (0+BAIRASE A(1* (H/6S!/* (%$.-5'53!
DP/.<$.7! Ndd&IY+!i1"," $.7'NddN F!" #$12, .64 1.(/41-/00,2,-/+,(*! (2! +#$8+&'(33/+(%et(./! =/0!
%.(45-$41&! X,'01.&! DMcALE (1 4,0+,%)5,04$4! +# 9., 3/.814,6,0,(*0=, +#,*1 +#$! 8+&'(33/+(%6#(./!
DH$! @.+#5.$+HE/F+$.5.$+#./F41 8,)35.$+#./ A 1/0$4! (*14,22$.$*-$0! ,*1 +HS/+(3& | (21 +#$B/* |
$9-.$+(.8{.)/*01D*$%.#,4,531*4 15 $+$ F@2! +#$0%$! 4,6,0, (1@ . +#5.$+ M 00SOD(+#(.+#5.$+8.!
[%41 *$%#., 4,537 15HB(0+] *0+/*-$0(* &I+#$1%.(9, 3/ 1%/ +(21+#$15.$+$.14$6%$'(%$41/01/1) Y(EH
HHS!$-+'12/-$1 (21 +#SI*$%#. 4 B3)5. IMMEIHSI>$+$.5 S+ M-<I X1 +#5 $+$.1/*41+#$1*$%#. 4,531
$9+$+401#06$.0$' &, +#9%.,3/.&1/*410$-(*4/.&1/.301 (21+#$!5.$+$AS6S' (%0, *J/+1. ) #+1/)$O1+(1$/-#!
(+#$ID",)5. IMMED */"&71+#3$18,)35.$+#.1=$.$14$2, *$AI1$, X +#(5+!/*I(+#5.$+$.115+4(I#/6$15 $+$.!
HH+IBO+SHA0N (*) S F+S., (1%/.+ (21+HSIEY6H., 4, 531+ (1+HSI+ (%! (21+#$1%65'3 (). &1-16, +&!/*41/42(,* )
+(1+H#$!.$-+5315%+ "1+ $/-#$0! + (1 +#51 %*$53 (OB(IB.H MME!"#S! +/9(*(3&! (2! X,'01.&! DMcddF! =/0!
o+, "81.$7$-+$411818,3.(+#IDMcMAF /*41"#, SIBME$6$. 7P/<$. DMCI HB6$ (%S4 1+#$1+/9(*(38!
(2!X,'01.825. +#$1RJ44,*) V12(5.+#4,6,0,(*7H+#SNS05. $+#./'0(11/0SA!(*H+#S!/*/+(3&I(21+#$!HDH (&)
0&0+EBH#$1\$05.$+#./1=$.$! 452, *$4! 1&(00$00, 45, +#H/1-'(0$4!5.$+$I*(.! /1(A#5.$+8.1 (1 +#$!
*$06#.,4,53 D*,)5.8 MME! >$! /'0(! %'/-$4! /"1 +HSD+&!(33/+(V6H (. * +19/! +H#/+1 #/6$! /! +./*06$.08!

*$%#.,4,5315*43. 1+#$1+$.31>5+$.5. S/

"#$14,6,0,(*1 (2! +#$! 8+&'(33/+(%ott (/! *+(2(5.1%.,3/.8!4,6,0,(*OD(33(*& !<*(=*1/0! +#$X,'01.&
P/<$.1 8&0+$8=/0! /--$%+$4! 1&!A,'-#! DMdDécadF! /41 8('$3! DMCZKR$6%$.7!+#$K,'01.8P/<$.!
8&0+$3! =/0Y5$0+,(*$4! 1&! 8-#,'$&<(! DMcZa7! MCZCF7! H(.40, Si=IBMEK S.! DMcKCFB-#,'$&<(!
DMCZCF! %.(45-$41 /1 4,22$.$*+1 /00,2, -1+, (*1 2(.1 +#$! 8+&'(33/+(V6#(./! LIO$A! 3/, &! (* +#$! O#$" /4!

$%.(45-+,6$13(.YoH#(' ()& *1=#,-# 10$6$ *2./(.4$.01=$.$1.$-()*, 034 |=, +# *H+#$18+&'(33/+(YoH( B+#S$!



X5%," /7! |-#/+,* 71 @'$/-,* * 7V S*A(A(+,* [TV >$',9,* [TIA(,+* [ /%41 ;,3/9,% [ T/0I=$"1 [O! +=(!
2/3, 0B +#$! 85--*$,4/$! /41 1+#(/-(%H(,4/$ 1 H(.40,$-<! DMcKaF! %.(45-$414,0+,-!
0+&'(33/+(%H(./1+/9(*(38I1&1.$,*+$.%.$+ %) I +#$I$9+$+0,6$'&1%6BAL 0. /+5. B! (1 +#$13(.%6#('()&!
(21+#SI10#$" 1 /<D$6$./'1 ()/*10&0+$301= +#,*1+#$18+&'(33/+(%#(IA*H(.40,$-<RBY00,2,/+,(* T+#$!
8+&(33/+(%H(./1=$.$14,6, 4341 *+(1+#.$34 1 /4$0 B+H#SD . +#5.$+#./718,)35.$+#.//*41S'/03()*/+#!

|1 J#$.1-100,2,-/+,(F(2HHSI(* G AHE.SHE/H+O/1= +# 1+ #$18+&'(IB(YoH(./1=/01%. (%(0$AH$. 11 &!

" " $. DMCKAR/0$4! (*14,22$.$*-$0! = +H#AHS.S/'1 ()/*  QIA*+#,01+/9(*(3&! +#$! @.+#5.$+#./1=$.$!
S+ *BA] =H# 'S +HS] (T AH5. S 0+8& (33/+(H(/* +19/! =$.$! 4,6,434! *+(! +=( 4,6,0,(*0
P/-H&*SYoH] FAN(,-#(*SYH.] IAK+HSI2Z(.384,6,0,(*THHSIAB4, 228 B+ [+, (F(2HHHSI< 4*$&I+((<I%!/-$!
2,.04441=/0! +#$H12("(=$411&I/1%/ +,/'-(05.$! (21 +#$15.$+$.1=#,'S! I +#SI M6, 0, (*1+#$'(05.$! (2!
HHBI5. $+$.1+((<I%'/-$12 fHE/OI+HSH12(" (=S4 L&I1%] + US4, 22$ 4+ [#|(21+#$I< 4* 58> (=$6$.7!
+#,01-/00,2,-/+, (/01 /+$.1 $2$-+$4! 18[.40,$-<! DMCCNFH(! %.(45-$41 /51 ['+$.%/+,6$! +/9(*(3&!,*!

=t -HI+HDIB+&' (33/+(VH(/'=$.$14,6,4$4) *+(1+=(1- [ABDHS$! @ .+#5.$+#./1/*418,)35.$+F1/0$4! (*1

+#$1$9-.$+(.&0&04$3:

[5$!+(1 +HSI, JH&I-(*2'-+,)1.$05+0! (21 +#$13(.Y6#('(),-/| 0+54BB-#, $&<(7!McZcUIH(.40,$-<7!McKaU!
" " $.7! McKcU! H(.40,$-<7! MccNU! P/.<$.RUNB&L/+! it " $.7! NddNF-#$! .$/+,(*0#,%0! (243!
8+&'(33/+(YoH (/! #I6S! O#(=*! #,)#) -(*+.(6$.0&:! "#,0! -(5'41 18! [++.,15+$4! +( +#$! .$/+,6$'&! ./%,4!
J4, [+, (<OTV ! (%) $6('5+, (*1.&! #,0+(.&! 41 -(*6$.)$*-$0! (21'/*410%/,'01 /01 =$"1 /0! +#$! ,*0522, -, $*+!

+9(*1.$%.$0$*+/+,(*1(21+#$0$!10+54, $0! RAFINddMg'5003/@('1! et al:7!NddR!

"HSI50$! (21 3('$-5'7.13/.<$.01, *I+#$I%H#H& () $*$+,-1//'&0S0! (2! +#$!8+& (33/+(YoH(./1#/01%.(6$*+(1 1$!
$O0S*+,/'1 2(.1 .$O('6,%)! +#$B! Uo#& ()$*S+,-1 B+, (*O#,%0! =,+#,*! +4#$1 ).(5%:! "#$! 3(*(UH&'&! (2! +#$!
8+&'(33/+(%ott(./! #/0! 1$$*! 05%%(.+$4! 0&6S./'13('$-5'/.1 0+54,$0! §'5003/** (‘1! et al:7! NddKU!
[*/%C(,! et al:7'NAMd)$.! et al:7!NdMdUBLS$'S.!i!g'5003/** @('17!NdMMU! G (3$ef! al:7! NdNIA
"$/04/'$ let al:7'NdMaF:!h/48!al:) DNddM7!NddaF!5+4$.+((<1+#$!3(0+1-(3%.$#$*0,6$!3('$-5'.10+54,$0!
(21 +#$! 8+&'(33/+(YoH (/! ¥ +$.3! (2! 0%$-,$OBLS.:! ¥ *+$.$0+,%)! 2,%4 %) *1 +#$0$! 0+54,$0! ,0! +#$!

0., *-,%'$1 006", +1 (21 +#$18+&'(33/+(Yott (/1 *+(1 +=(1 B(*(YH& BEEHB+HS! Q/-H#/+ *(W'/4S RIFAI +4$!



Q*(*T-H1+,*(,4 114 RIN, SI+#$D6. *- %'$1,6,0, (1 (21 +#$18+&' (33/+(Yok (/) *+(1+#$!Q/-#/+ *(,4R1/*4!
Q*(*T-#+,*(,4RI-/A$01#/01 1$$*1--$%+$41 18! P(5-#%et lal: 7\ DNANIEFSI %6#& ' () $*$+,-1.$'/+, (*0#,%0!/+1
+H$! 1/0$! (2! +#S$! 8+&'(33/+(YH(./! #I6$! .$3/,*$4! -(*+.(6$.0,/"l Y%/.+,-5'.'&! +#$! %(0,+,(*! (2! +4S!
8- ((4(*+,4/$:1@*&I(*$!3('$-5'.10+54&IDG/3p.$1e al: 7INAMNF /044 S00S4H+HSBIH& () $*$+,-1%(0,+, (*!
(2+H#S18-((A(+,AISA1+#S, 1S+, (O, Yol+(1+#SIQ/-#/+ * (AR AIQH+ *(AR1-1AS0T +#(B)HI+#3, |
$05'+0! O#(=$4! ,*-(*0,0+$*+ %'/-$3F%+! 2(.| +H#S(BLE+,4/5: | "#$! ASSURH& ()$*S+,-1 . $/+,(*0#,%0!

=, +#,*14+#$18+&'(33/+(%#(./1.$!4,0-500$4! *14$+/,' *1-#/%k4.!

BB O6HE ()$S+ | B+, (FOH#,%0! =+ ¥ +HS! Q/-#/+ *(,41 - [ASRI #/6$! 1$$* *6$0+,)/+$4! +#(.(B)H&! ¥
$-$+13('$-5'.1/4'&0S0I1&1 (*+/%,"I! et al:! DNAMZFI=#$.$I+#$1+/9(*(3,-I'$6$' (2! +#%$12/3,'&!).(5%0!
=+, B! Q/-#1+,%(,41 - JASRI #/0! 15 GS/'5/+$4:1 ;,<$=,057Hb! 3(*(%H&'&! (2! +#$! 3/2(.1).(5%0!
=+, HHSIQHE-#+ *(,41- TASRIF/6SI1$$*1-(+2,.3$41 1/0$4! (13('$-5'/.10+54,$0!Dh/4Skt al:7INddM7!
NHdaU!"$/04/ S al: TINAMARHSI 4$$%6! 0648, () $+$+,-1.$/+, (0%, %601/3(*) 1 +#$13/,*1). (5%01 (21 +HSED*(*
[-#1+5(,41-[ASRID;, 3/-(,4$/7) @ +#5 $+.ITI>$' - 4$/! /41 GH&+,4, 4 SFI#/6$! 155+ =$"105%%6(.+$4! *!
$-$H106H#&' ()$*(3,-1/*/'&0$011&1"$/04/ Skt al:IDNAMBEH=$6S. 71+#$! *+$..$'/+,(*O#, %0, *0$6$./1

).(5%O0(21+#SIQ*@-#/+*(,41-1ASR!.$3/,*196((.'&).$0('6$4 !

hit,'$1+#$! 3(*(YH&'&! (21 +#$! @ .+#5 . $+#./1#/01 1$$*105%%(.+$4! 1&10$6$./'1 3('$-5'/.1/*/'&0S0Dh/A$!
al:7'NddM7! NddaU! V4ser/lal: 7! NdMdU! H$<(/!it O('$07! NdMJIU'e#/ &7 NdMF 7! $#2/3,'& G.(5%!
<SS+, (FO#,%00! =+ X +HS! @ . +H5 SO "1 *(+1 'S/ /&) $O('6$4%/.+,-5'/. &1 +#$1 1/0/'1 4,6,0, (*!
=+, S ). (SY B! Vo (1S S+, IS+, (*O#,%60! =, +#, X1 +#$! @ +#5.$+#./1/.$! 4,0-500$4! 1 4$+/,"1 *1

H%+$.1]

AHAHSI 3(0+! . $-$++1+/9(*(@! (2! P(5-#$+dt al:! DNAMBRIS! 8+&'(33/+(%oH(./1=$.$14,6,44! *+(1+#.$$!
051(.4$.@+HSHH+,* *IDQ/-#1+ *(,A-TASRFTI8-((A(*+* V41> - *IDQ*(* C-#/+ *( Al /ASRF:14$!
051(.4$] I-#/+* *1 *'54$0! +=(1 05%%$.2/3,' $OB! +#$! |-#/+ *(,4$/! [418+.$%+9(,A$/! =#,'$! +#$!
8-('(4(*+,*/! *'5430! (*$! 05%$.2/3,'&! +H#$! 8-((4(*+(,4$/)! "#$! 051(.4%.! >$'-*/ *'5430! 2,6%!

*2./(.43.0BWH#$85-- *$(,4$, TSTO3(*/+#IV T G#&+ 4(4F,@ . +#/'-(,4$,7' X5%,4$, T@ . +#5.$+#.V7!



0'/50,,(,4%, 7! I.,(*(,4%, 7;,3/-(,4%,! Tq;,3/-(,4! O/4$rVT7! @'$/-,*(,4%,! [*4! >$',-(,4%,! Tg>$',-(,4!

O'/4$rVI/01=$"1/01,+1,*-'54$01/1).(5%!*/3$41Q+/9/1(215*-$.+/,¥I1X(0,+,(*R:!

O8-&($IEEEX,'01.8P/<$.1080+$3! (21 0+&'(33/+(Y6#(/*1-100,2,-/+,(*| 1/0SA! (* +#$14,22$.$*-$0!  * +#$!
[4/+(381 (21 +#$! 3/, 41 $9-.$+(.&! ()/*0:1"#$! 2(5.1%.,3/.&14,6,0,(*0! (2! +#$! 8+&(33/+(%6#(./' . $! DIF!
@.+#5.$+#./7'DPFI\$05.$+#./7! DOF! 883! /*4! D[F! >$+$.5.$+#./:1 "#$! 0+.5-+5.$0! (2! +#$! $9-.$+(.&!
()/*11.$!DgF! *$%#.,4,5F | DEF!5.$+$.7\Dg@F!.$*/1(.,2,-$! (.1 *$%#.(%(.$7\ D@F! (+#5.$+$.7!D>bF1#,*4)5+7!
D>WF1%.,*-,%/'1%5'3(*/.&!6$, *I/*41>1#$/.+1D".(3!8('$37!McIEF:

E<I7,-("1+8#") )

"HS! >&).(%H, 1! $%. DS+ +#%0. -, %'8).(5%! (2! 2.$0H=/+$.1 /Y5/+,-10%/ 18, +#, ¥ +#$! X/*065'3(*/+T!
-(3%.,0,%) | $,)#+1 2/3," $0 *1 +#$! 3(0+ .$-$*+! -/00,2,-/+,(*! (2! P(5-#$e# al:! DNAMERS&! /.$!

%1



H].1-+$.,0841181+#$1%.30$*-SI@HES' (%$A!/*+$.,(1), NN/ Z*$%H. 4,5 $+F* A1+ #3$8.50.$ 196.$0$+!
JHHHSISO+S., (1 1/0S01(21+HSI+$*+/-'$01=, HOBFHS/SI=#,'SI+#$& B0 SOSH 1-+4#$! *+$.,(.11/0$0!(2!
B +$+-'SO0! FHSRIYS(,4$/412/3, $0! DH(.40,$-IMCCNF:I"#$1/10$*-$! (2. $%D=,33,%)!'/.6/'
O+/)BI/*AI+#SIS31.&(*,-1(%$.-5'531/.$1/'0(128/+5. $OI+#/+1-#]./-+$. 108'$/0I0 (3B (21 +HSIH&) . (Yo, '[!
+/9/ID>51$*4,-<7IMCZIKFAS$I6/. [+, (* O, HI0#S "D (.3 U.$I2(5*41= +#, H+#$BI>&). (Yot T+ (+1(* &3 (*)!
2/3,,$0! 15+! /O(1=,+#,* +#$! *4,6,45[' 2/3,",$0! *-'54,%)! #,)# ©%,.$47! 4,0-(,4/') D%'/*,0%,./'F! (.!
%/+$",2(.3! D', 3%GKSF! 0#$"07! =, +#1 1(+#! 4$9+./') TRJHAF! (.1 0,%,0+./"t D'SBH*AF! O#$"! -(,',*)!
D>51$*4,-<7IMcZKF:

>8&). (Yo, *10%/,'01 (--5%&! /! =, 4$16/., $+&! (21#/1, 40! *-'54,%)1'/.)$! .,6$.07!'/<$07103/"1 4, +-#$O0! /*4!
Uo(A0V*4! +#$&I #I6$! [E('4=,4$! 4,0+., 15+ (*:1 §3$ | #&).(%#, [*! 0%$-,$0B! /1'$! +(1',6$! *| 6$.&!
5*0+/1'$1%(*40! (.|, *1#53/*G/A$I#/1,+/+0105-#1/01,..,)/+$41/.$/0! ¥ =# -#1=/+$.1,01/6/,/1'$!1 2(.|(*&!
'3, 4541+, 3519%6$.1&$DL /. *$er al:7INAMABS!>&). (%o#, /1, *-'54$10$6$./'1+/9/1+#/41-+1/0! *+$.3$4, /+$!
#(0+0! (21 %/./0,+$0! (2! 3$4,-/' [*41 6$+$.,*/.&! ,3%(.+/*-$7! *-'54 Blomphalaria [*4! Bulinus! +#]+!
+./%03,+8chistosoma!D1'((412'5<$0F\*&Ymnaea\+#++./*03,+Blsciola'D',6$.12'5<HIFP. (=*7Mcc]F:!
8-#,0+(0(3,/0,0,0-(*0,4$.$41+(1 1$! +#$10$-(*413(0+!,3%(.+/*+1+.(%, /"1 %/ /040$/0$!/2+$.13/]., !
=+ /%%.(9,3/+$'&! Ndd! 3,",(*1 ,*2$-+$4! *4,6,45/'0! =(.'4=,4$! DO#,+Q5'(/:7! NdddF:! 8,3,/.'&7!
*/0-,(',/0,0! 01 -(*0,4%$.$41 /0! /*1 3% (.+/*+1 #53/*1 %/./0,+,-1 4,0$/0$! =,+#! /%%.(9,3/+$'&! Nd! 3,",(*!
#2%-+,(*0. (5*41+#$1=('4IDO(..$/bt al:7TINAMUBES. $2(.$7145+$.3,* ) +#$106#& () $*$+,-L.$/+, (*0#,%0!
(210(3$1#&).(%6#, [1+/9/1+#/+1 [-+1 /01 6$-+QL (21 4,08/G01 /.3, 3% (.+/*+1+(1 1$++$.15*4%.0+/*41 +#9CH#(0+
0%6/./0,+$!. 3%, (O#, %601 /A1 +#$, 1+./0, +, (V1 3S+H{AR! 3/%%, PHSI V#&' () $+&! (21 +#81/0, +$0! (*+{HS!
#8). (Yot 1% 106#& ) $*$+,-1+ S )+ et al:7INDANF:

@.,)*"&T ") +#$2 SOH=/+$F6/%5'3(*/+$10%/,'01 =$.$1%6'/-$41 1 +#$1 2/3,'&;,3%/$,4/$ 11&1P,**$&!
DMKaJBE#, -#1+#.$$10512/3,, $01=$.$!.$)¢, 034! BHS3/$, ¥STIX*(1,*/$  I*Al*-& HSF 1= +#]
Physa 1$,%)! *'54$41 = +# % +#$! 0512/3,'&! ;,3*/$,*/$:1 *,0- #$.! MKKAKKZ+#$* 0$%/./+$4! +#$!
X#80,4/9D1/12/3,'& (21+#8$,.1(=*1;,<$=,0$ 7P/<$.| DMCANF!%"/-$ddylus *1/10$%/./+$!2/3,'&!*/3$4!
HHSP-& ' 4151 AXLHHSY00,2,-/+,(*1 (2! +#$! P/O(33/+(%#(./! (2![&1(=0<,! DMcdLF! 0,9! 2/3," BEB.$!
$-()*,084! D-HSL3%/$,4/$7! ;,35(%H#&0,4/$TIX1*(.1,4/$7!1*-&' 4ISTIXH&O,4/$! 41 13%#,%$%', AF

"#,$'S DMCLMEL$A! +#$!>&).(%#,'/!1/01/10+,.9005%$.2/3,' &=, +# *H#H.4$.! P/ 0(33/+(%#(./ !1,*!

+||



=#,-#10,012/3, SOBHIDH,' *,4/$71:/+, AISTIXH&O,4/$71;&3%/$,4ISTIX1*(.1,4/$! /41 1*-&' 4/$!=$.$!
$-0*,084 IA*I"# S SROMCLMINO, 2,-/+, (* T+#$11-.((9,4/$1=$.$1+.$/+$4Y0110512/3,'&IDI-.((9,*/$F!
=+ HHHSI5-& AISIAIN-# RIDMcIBACAdF/00,2,-/+, (*I(2H+#E/0+. (Yo(d TI') +HSIH&). (Yo, [+1+/9]!
=$.$190'/-$41 =, +# *1+#$105%$.2/3,'&!;&3*/B/-$/1= +# 1+ {BS.| PIO(33/+(Yot (/) " #$!;&3*/$/-$/!
=$.$! 4,6,484] *+(1+$* 2/3, SOBI+HSIOH, *,4/$7! ;/+,,4/$7! XH#&O,4/$7! :&3%/$,4/$7! X'/*(.1,4/$7!
H$(%6'/%(.1,4/$7IGH#(4/-3$,4/$71°$..,00,,4/$711*-&' IS4 1-.( (9,4/5:! "HSI>&). (Yo, /1=$.$ | +#$F
J<$AI188+/.(1()/+(6!DMCZARI*I(.A$. | *1=#,-#1+#.$$105%%.2/3," BOHKDH, *(,A$/7/+,(,4%/! <41
&3H/B(AS/=$.$!.5-() *,084t>(=$6$. T>51$*4,-<| DMCZKIES/+$dé$! >&). (%4, '/! /01/105%$.2/3,'&/!
D;&3*/$/-$IF = +#,*1 +#$14$.1 PIO(33/+(YoH (. 1= +# #SIX[*(1,4/$! +411*-&' 4!  5* +$4! * (*$!
213,81 /3841 +HSQI*-&'(%'/*(.1,4/$R! DIl X'/*(.1,4/$F! /41 = +#! +#$5&).(%#,! -(3%.,0,%)! 0,9!
213, $0BY +#SOH,' *,4I$T! [+, 4/$71-.((9,4/$7! XH#&O,4/$7! ;&3%/$,4/$ T QI*-&'(%'/*(.1,4/$R! T
X1*(.1,41$ \NAIW/5)#4RODMCKCF!-/00,2,-/4(@"',6,)\("50-/  T+#$t$.358&).(%#, I=/01*(+150$47!
15+ *O+$/4HSER) . (Yo#, [¥1+/9/1 =$.$1/00,)*$4H(12(5.105%$.2/3, SOBESDH, *(,4$/! D,*-'54*) 1+4S!
O#,' * AI$! <41 ;[+, AISFT! I-.((9(,4$/! D,*'54 *) | +#S1-.((9,4/$F 7! :&3%/$(,4$/! D,*-'54 *) | +4$!
&3/$,4/$! 41 i[5 AISF | XH&O,(4$/! D, *'5&) | +HHSXH&O,HSF! /41 X'[*(.1(,4/$! D,*'54*)! +#$!

X (1,41 TP5' * AISI*A11*-& AISF! = +# ¥ +#SIPO(3 3/+(%ot(./1(.4%.: !

IH(.40,$-<! DMOE! +H#SH1*<$41 +#$! >&). (Yot [ 0/ 1 (.4$.] =, +# % +#$) 05%S$.(.4$.! P/O(33/+(%#(U/
-(3%.,0,%) +=(1051(.4%. BH#SIOH, *(,4$,*41:&3%/$(,4%5, I"#$!/+ 6.1051(.4%.1-(3%.,(B0+#.$$1). (5%0!
1..19)$4! 0$YES*+,/"&1 /0! *2./(.45.0B+#$I-.((9(,*$, 7! ;&3*/B(,*$,1 441 X'(1(*8,:  1\(.$(6$. 7
P(5-#$+! i! G(-.(,! DNAdJF!-/00,2,$4 +#$! >&).(%#,'/! /0! /I ~/4$! = +#*1 +#$! *2(.3/1 ).(5%!
PIO(B3/+(Wtt (/! I =t,-#]  +#$! >&).(%#,T=$.$! 4,6,4%4 *+(1 2(5.1 05%$.2/3, SB+#$D#,' *(,4%/!
D,*'54%) | +#SD#,' * 4I$! [<41 ;/+, 4ISFT! 1-.((9(,4$/1 D,*'54 *)1 +#8 I-.((9,4/$F7! ;&3*/$(,4%/!

D, *'54*)1+#H:&3%/$,4ISF V41X *(1(,4/$ID *'54 *)I+HSK'*(.1,4/$ V*AIXHEO, 4/FIAIP (5-#$+1il
G(-.(,RO!IDNAAIFD0,2,-/+,(*7TI#SP5' * 4/$1=$.$!+.$/+$41/01/10512/3, &= +#,“1+#$IX'[*(.1,4/$I1=#,'$!
HEBI*-&', 4/$1=$.$1-/00,2,$41/01/1+., IBO(1=, +# M+HSIX*(. 1,4/ IAH+HSBIZ(0+1.$-$++1-700,2,-/+,(*1(2!
P(5-#$+bt al:: DNAMZF71+#$1*/3$1P/0(33/+(Y6H[0 *(+150$41/41/"1+#$, 1051). (5%6%5.$!3(6$4!+(!

HHSI051-(H(.+IXF%53(*+12(" (=, %) +#S1+/9(*(3&!(2!_m)$.! et al:' DNAMdF:R{S-#$4et al:'DNAMEZF



8 >8).(%#, N =$.$! /*<$41 0! /! 05%$.(.4$.! -(3%.,0,%)! +=(! 05%$.2/3, SOBESIOH,' *(,4$/!
DF-(Yo(./+,%)! +H$ OH,' * A 441 :[+, AISF! [*41 +#$! :8&3%$(,4$/! D, *(.Y6(J+,*)! +#$! I-.((9,4/$7!

X#8&0,4/$7!;&3*/$,4/1$7'P5'*,4/$7'P5.*5%,,4/$!/*4IX'[*(.1,4/$F:

" HSIB(*(YoH& Q2+ HSI>&). (Yor, WO $$*105%6%6(.+$4! *1$/.'&I3(.%#('(),/10+54,$0ID>51$*4,-<7IMcZKU!
H(.40,$-<7!MccNU!P/.<$.7!NddMF!/0!1=$"1/0!, *13(0+!3('$-5'/.!/*/' &0$0! D[/&.#17!NddMU!g'5003E*

9('1! et al:7INAAKI%(,! et al:7INAMdU!_nme)s27!NdMdUb($11$'$.lilg'5003/4@) (‘1 7!NdMMUIg(-(+!

et al: 7 NAMLE(=$6$.71+#8$! *+$..$'/+, (*0#,%0! (2! +#$! #&).(%#,' 1 2/3, " $BL*! %((.'&! .$O('6$4!

[ <$=, 087 HHSI0HE () $*$+,-1.$//+, (*OH#, %01+ 41+ #$10512/3, &1 /*<0l= +#, *1+#$1:&3%/$, 4/$7IXH#&O,4/$!/*4!
Ool.+,-5'/ &I+HB/*(1,*/$L.$3/,*1 5% $.+/ < I"#5071/1.(150+1%#& ()$*$41&0,01,01.8Y5,. $41+(10#$4!

3(.$! I (FIHHBIOH(+-(3,%)01 “I+HSDOH&! () $*$+,-L. B+, (“Of, UQ+#, “1+#$I>&). (Yo, I

"#,010+54&12(-50$0! (*1+#$12/3,'&1).(5%!.$'/+, (*O#,%0! =, +#, | +#$!>&).(%6#, /! D-IAPAGH 2(-50$0!
(LHHS1%. (1'$3/+,-L *+$..$/+, (*O#,%01 /3(*) | +#$!1-.((9,4/$7I XHEO, 4ISBB*/$,4/$1 4 X'[*(.1,4/$!

D-#/%+$&#

E<B&22'(,)"N0+$) 1'8.) :824)

N+10$0)1)/,301+(1.$O('6$!-+4#$11/0/'14,6,0,(*01=, +#, X1 +#$18+&' (33/+(Yot( /1 181 $9/3,* *)1+BH{0, +,(*!
(QHHSIB-((A(*+ A4S, 1B+, (O Yo l+ (HHSIQ/-#/+ *(AR*AQHP *(ARI- 4SO IXHE () $*$+,-!
[4'&0$0! /. $! 1/0$41 (*! 35'+ %'$3('$-5.1 3/.<$.0 1 144 +,(*/"&7! +#$! %oH&'()$*$+,-! 5+, E&MHS!
3('$-5.13/.<$. 050 BI$/3,*$4 11&ISI%'(¥)!/*41-(3%]. *) I +#SI%H& ) $*$+,-10,)%/'0!-/.., $411&!

+4#$14,22$.$*+)$50:

N+10$()J!/,30!+(1$9/3,*$1 +#$P/3,'& §.(5%! *+$..$'/+,(*0#,%0! =, +# *| +#$! @ . +#5.$+H#(MI0-500
+HHY(10$.651%/++$5.40! (21.$'/+, (*O#, %! 3(.$! 25184 0%S$-,/'1 $3%#/0,0! (1 +#$1%. *-,%'$! 4,68, ¢#,4

+HEE . +#5.$+# 1]

Ao+ 10$ET!/1-(3%.$H$*0, 6519648, () $+&! (21+#$1>&) . (YoHAB*A$.+/<$*1=, +##$! 301(21$9/3,* *)!
HHIB/' 4, +&I(21+#$12/3," $0V*410512/801= +#, XI+#$I>&). (Yo, [1*413/%%, %) +#SIS6('5+, (1(21-(,',*)!

4, B+ (I (*+(I+HSIHE). (Yokt, [M1%HE ) $*$+ -1+.$$:]



N+'10$()L!/,30!1+(1$9/3,*$! +#$1%6(0, +, (*I (21 +#$1>&). (%6, /1 *1.$'/+, (1 +(| (+#$.1%/*%5'3(*/+$!).(5%0!
<81 +(14$+$.3 *$I +4$] *+$.. B+, (*O#, Y0MB +HSI #&). (Yo, %1213, $0ID1/0$4! (1 35'+ %'$! 3/.<$.0F

= +#10%$-,/'| $3%#/0$0! (I +#$1%.(1'$3/+,-1 *+$..$'/+,(*0#,%0! /3(*)| 348! '&3*/$(,4$/* 12/3,',$0!
DI-.((9,4/$7IX#&0,4/$7);&3%/$,4/$I/* 41X [*(.1,4I$F 11/0$4!(*1%#&' )$*(3,-1/*/'&0 $0!

|

|

%."



R$/$($.%05%

'L.$-#+710:7'g.("7' @:7!"$../In/07! S:Yh,'<$7!": 7' NddCA*6/0,(*! (2! /*-,$*+!;/<$! " +,-/-' 1&! +#$!
)'(1/"&!,*6/0,6$! Physa acuta'Db/0+.(%(4/BIX5'3(*/+/BI>&).(%#, IP)(':IA*6/0,(*0:MM7!MKNM
MKN&:

P/<$.7!":0:7IMcdN:I"#SN("50-/1(21+#SI10#,-/) (1/.$/: X/ +INT"#$Ib/0+. (Y6 (4/:10#,-) (1-14:18-,:IH/+":!
> 0+:185.6$&7!L7! g\t

P/<$.7!>:IP:7'McJJ:!1>$+3$.5.$+#.(50!/*41/5'/- (% (4:*/50/18aKMd @/IMN:!

P/.<$.71b:\:7INddM:1b/0+.(%(40! (*I'/*4BI%#&' ()$*&714,65.0,+&!/*41/4/%+,6$13(.%#(' ) &:!P, (:!"$..$0+:!
\("50-0:1%%:!INM]ai

P, **$&7!h:b:7MKaJ:!;/*41/*412 $0#E-/+$.10#3" 01 (2!H(.+#!33. -/ I X/ +HIAAIXS 3 (*/+/1;, 3% (Yo#,'['/*4)
"#'100(%#,'[:183,+#0(*,/*1\,:0-$"1O(":7IH(:!M]L7! 949%6T97!KMaM7!NaM:!

P(5-#$+7IX:71G(-.(, 7€: 7INAdDN/00, 2,-/+, (*I/*41*(3S*-'[+ (.1 (21+#$1)/0+.(%(412/3,', $0:\" /-((),/!
1Z7'\ML.czi

PG-#$+7IX:7IG(-.(, 7! _:X:71>/504(.27'P:71g/,37' 17 g/* (7! s: 7TV Ht+n$' 71 1: 71 X/ .<#/$67! X: 71 8-#.m4' 7!\
8+.(*)7! S:S:7! NdMZ:! G$6,0$4! -/00,2,-/+,(*7! *(3$*-/+(.! [*4! +8&%,2,-I+,(*! (2! )/0+.(%(4! /4!
3(*(%'/-(Yo#(./*12/3,",$0:\'/-(()/ laM7 @NZ:

P.(=*71[:7'Mcc]:!l . $0#=/+$.18*/,'01 (2! 12. -/ [*41"#$,.1\$4, -/l A3%o(.+/*-$:1 85-(*41 $4:1"/&' (1!

S5 OL+ATL (A TIE* +$41g,%)4(3: !

P5.0n+&</7!X:7!;/2C$-53"$71 O:71"$.58'7!S:71;$-'$.-Y7! _:7IP.*TN/$/+7! X:7! NdMI#/6,(5./"!
$0%(*0$! (2! 9%.(%50! '/*41 0*/,'l [*41 0'5)! 0%$-,$0! +(! -#$3,-/'1 -530! 2.(3!).(5*4 A$$+'$!
%.$4/+(.0BI+#$L('$!1(2!$-((),-/".$'$6/*-$:1 :1\("50:18+54:IK]7M]KBM] Z!

OL(7! 17V H$,1$. 7! \:":7! bu3$nC(',*$.7! P:_ :7W4$,./7!\:_:7! NdMc:! \('$-5.! %o#&'()$*&! 1*4!
1,080)./%#&! (2! +#3$! '[*4! 0*/,"' 0512/3,'&! ;$%+/9,*/$! Db/0+.(%(4/B! >&).(3,,4/$R(":!
X#&'()$*$+:1S6(IMdalZd:

O#,+05'(71;:71S*)$'07I[: 7\(*+.$0(.71178/6, (', 7!;:7INddd:"#3$!)'(1/'10+/+50! (2!0-#,0+(0(3,/0,0! /*40!
(. CH-+14.(%,-NZZ T MO ME

O#5<=5</710:@57?$.$7!W:0:7INdMc:! X#&80,('(),-/'1/4?250+3%*+! (2! +#H )8it6@kria! Db/0+.(%(4/B!
X5'3(*/+/F'45.,*)1/$0+,6/+,(*1/*4)/-+,6,+&! *I+.(%,-/"]).(B-(0&0+$3:\("50-/*!G$0:!ILc7KE
cZ!

O(*+$7! G:7! NdMa:! G$-B6/F-$0! (*1 */*(1 43',6$.&! (2! Helix! 35-50! %#/.3/-((),-/"&! /-+,6%!
-(3%(*$*+0:1A*+!_IH/*(I[,3$*0:1Z7 MKIMK.:

O(..$/71:0:7!S0-(1/.7'_:8:7[5./*4TX:7'GS*/547V:71[/6,47X:7_[ *F7IX:7IX(,*+; B, + %6 (500v07!
8:7! NdMd:! P.,4),%)! )/%0! *I +#$! 3('$-5Y %#&' ()$*&! (2! +#$! ;&3*/$,4/$! Db/0+.(%(4/B!
X5'3(*/+/F7'6$-+(.0!(2!°/0-,(',/0,0:'P\O!S6(":!P,(":!Md7!LKN:

[/6,0(*7!1:7INddN:1:/*410%/,'01/01/13(4$'1+(15*4$.0+/*A1+#S$1. ('$! (214, 0+ (. &I/*410$'$-+, (*1, *1+#3$1(.,),*O!
(211,(4,6$.0,+&: X (%5S-(":1]] 7!MN oL a:

%%



[/& J+7! BT " $.7!1 8:7! NddN:! S6('5+,(*.&! .$'/+,(*0#,%0! (2! $5+#&*$5./*! )/0+.(%(40! D\("50-/FB! /!
214,0+,-1.$B6/'5/+, (<1(213(Y#((), -/ 1-#].[-+$.0: (L1, **18(-  IMLJI7!]dGZd: !

[&/+7V P71 $.7 170 ;$-(*+.$7! b:7! " $.7! 8:7! NddM:! H$=! O'/430! (2! S5+#&*$5./*b/0+.(%(40!
D\("50-/F!12.(3INK8!.GHI!8$Y5$*-$0:\(:IX#&'()$*$+:1S6(: IMc7!NKNLJ!

[*1%(,7!1:7'g'5003/**  @(17!1:7INAMd:1"#$!'(*)1=/&! +(14,6$.0, MK#&' () $*&! /*41$6('5+, (*! (2! +#!
>$+$.(1./%-#,/1D\("50-/BIb/0+. (%6 (4/F:I\(:IX#&' ) $*$+:1S6(: 1S6(:1JI7!adZal

[*/%(', 7! 1:717,*003%$,0+$.7! @7fy'5003/** @('17!1:7! NAMdH$S=! *0,)#+0! *+(1 +#$! %#&'()$*&! (2! +#$!
X&.13,4%",4/$!Db/0+.(%(4/F:1:N\("50:18+54:12Z 7'

[&1(=0<,! h:7! McdL:! P$3$.<5%)$*! t13$.! 4,$! )$)$*=x.+,)$! 8&0+$3/+,<! 4%.! 8t00=/00$.0-#*$-<$*:!
H/-#.,-#+01'/++14$.1[$5+0-#$*I\/'/<(n(('(),0-#$*!1b$0$"0#/2+!LI7TML@]]: !

S1107!S:":71,(<$.7'S:8P./*+718:W: 7INAMB&' () $()./%o#& ! [*41)$*$+,-0! (21+#$!)'(1/"&!,*6/0,6$!0%/,'!
Physa acuta! [.1%].*/54! MKAJ7! <41 +0! %(+$*+ /'l +(1 0$.6$! /0! /%1 *+$.354, /+$! #(0+! +(1'/.6/'
4,)$*$+ -1+ .$3/+(4$B\OIS6(:IP, (! MK7IML:

*0-#$.7! X/5'71 37! MKIKKZ:1 \*5$'1 4! -(*-#&",('(),$! $+! 4! %/'y(*+((),$! -(*-#&",((),Y5$! (5!
#,0+(,.$1*/+5.$"$14$0!3("50Y5%$0!6,6/*+0!$+!12(00,'$0:IMKKd:

SO ITVAGITIHN)O07! :7Th/ASTIO:: 7INAMZ:IN('$-5'1.1%6#8' () $*&! (2! +#$! |-#/+,*(,4$/! D\("50-/B!
b/0+.(Yo(4/FA(:IX#&' ()$*$+:1S6(: IMM]7!LKINK I

b#$(-/7! W:7! NdMIS&,1'$! '/*41 0%/, Helix pomatia’s! $9%'(,+/+,(*! ,*1 O$*+./' G(3/*,/ C$),0'/+,(*7!
$6('5+,(*71%%$.0%$-+,6$0:1146/*-$0! *1S*6,.(*3$*+7!S-(0&0+$30!/*41850+/,*/1'$!" (SMIBC
M]c1

bmi1$'$.7! g7 g'5003/** @(‘'17! I:7! NAMM\('$-5'.! %#&'()$*&! (2! +#$! S5+#&*$5./1 D\("50-/7!
b/0+.(%(4/F! =, +#! 0%$-,/' 2(-50! (*! @%,0+#(1./*-#,/1 10! /! 2./33=(.<! 2(.! .$-(*O+.5-+,(*! (2!
$6('5+,(*1(2!4,$+:1"#/'/00/ONZ7IMISNA]

b(*n/'$n7! S:\:7! NAMZ:! X#/.3/-$5+,-/'! -(3%(0,+,(*! 2(! %.$6%*+,*)7! +.$/+,*)7! [*4! -5. %)1 %0(.,/0,0!
*-'54,%)10*/,"0",3$7!-#/3(3,'$7!/*41#(*$&: | E:8:1X/+$*+!1%%',-/+,(*IMIFIAM7MNC:

b((4/-.$7!8:; :7h/A$7! O:\:7! NddM:! X/++$.*0! (2! )$*$+,-1 6/.,/+,(*! ,*I X[-,2,-1 ,0'/*41 '[*41 0*/,'OB! +#$!
4,0+.,15+,(*! (2! -&+(-#.(3W!" *$/)$0! /3(*)! 8(-, $+& AQ'*4! Partula:!P (1 _:1;,**:18(-:1 ZL7!
MLKBLK:

b./*4$7! O:7! "$3%'/4(7! _:7! O$.6$./7V:71.4(&/7! G:7! Ndd]:X#&'()$*$+,! .$'/+,(*0#,%0! /3(*)!
@%,0+#(1./*-#,/\D\("50-/B!b/0+.(%(4/F11/0$41 (*13,+(-#(*4.,/'-(QIMT1+ *WT1/*41, *;1)$*$0:!
\(:IX#&' ()$*$+:11S6(": ILL7ILZEKKE

STV 7V >S9 T7EST0B, 7T 8,4 +$ +#/'$. 71\ 7! 8/++3/* 7Kz ®$.)$'&7! P:7! NAMZ:!\('$-5'/.!
0&0+$3/4Q!(21+#$!'*410%/,"12/3,'&!@.-5',4/$!. $6$/'1% (' & Yo#&'&!*414$$%!0%',+0!=,+# *|+#3$!-' /4 $!
@.+#5.$+#./1Db/0+.(%(4/BIX5'3(*/+HN_:1: **:18(-  IMKM7!ZZH:!

>/0N%.5*/.71b:7\MCKJ:I"#$I>$+$. (1. /*-HNI*$=1-(*-$%+! (21 +#B106#&' () $*&! (21 +#514, YR . (%o (4/:)
_HIN((:18&0+:1S6(':IG$SO0: INL 7QVEH

%&



>/0N%.5%.710:7IMCKK: I @*+#8$1(..), */*A1$6('5+, (*1(213/2(.)/0+.(%(41).(5%07 = +#10%S- /1. $2$.$*-$1+(!
+H$18+.$%0+(*$5.H\("50:18+54:1J]:ILaZG]M:

>/0n%.5%.7!b:7!>51%$.71b:7!Mccd:! @ +#$! -8%.6(500&0+$3! (2! 83$/)(', 4/ *41GH(4(%, 4/$TIN!
213, $01Y5$0+, (H1'&! /" $4E, +#1 +HDE&3*(3(.Y6#] |DbIO+.(%(4/7!S5+#8*$5./F:1_1A((:INNd7!
MK®/c¢

>51$%4,-<7IP:7IMCZK:|O#/%-+$.IMBIO&O+$3/+,-01/*41-(3%/./+,6$!13(.Yo#(' () &I (2+#$IP/0(33/+(Y6# (/| A*B!
*$H+$.71 W7 X$/<$TI DSA0:F7! X5'3(*/+$0B! 6(:! NI! 88&0+$3/+,-07! S6('5+,(*7! [*41 S-(()&:!
1-/4$3,-1X.$007: (*4(*71%%:13Z: !

ASTUCTIIB,4TVXCTIX(+,$:70($46:! 7! NAMd:! P/O(33/+(%6#(./*! bIO+.(%(40:! AR (,*+,$.7! X!
g($*$7! _\: 1"#$! S6('5+,(*! (2! X.,3/.&! 8895/ O#/./-+$.0! *! 1*,3/'0 :! @92(.4! E*,6$.0,+&!
X.$00:MZMcal:

_M)$.7Ig\7I8+M)$. TIA: 71/ (71s: 71 5<54/71>:71g*$1$'01$.) 384 mA' T\ 7INdMd: | @*1+#S1(.,),*1 (2!
(4, 1B (H45.15%,) 31+, -1 $5+#&*$5 /1) 0+ (%6(4071=, +#1, 3%-/+,(*012(1+#$10&0+$3/+,-0!
(21>$+$.(1./*#,/:IP\OIS6( :IP,(:IMd7'LNL:

gl BITW  7AE' -4$6/71H:1:7INAMa: X (1 (21 Yot (O%H($+#1(13,*$1* 4106t (0%#(0S$., *$!, 1-+4511./,*1
(2'+#$!0*/,'Lymnaea stagnalis!;:!,*'0533%.!/*41 1$2(.$! = *+$.14(.3/*-&! _1S6('!P,(-#$3!
X#&0,(:IIN7IMBILN:

g'5003/% @(L7!1:71[*/%(",7!1:7! g5#T! g:7! 8+.$, +TLRI'L.$-#+71 O:7! NAdR 3! 0$/! +( /*41 /+41
I$&(HAFS=!,*0,)H+0! *+(1 +#$! $6('5+, (*1 (2! $5+#8&*$5./* b/0+.(%6(4/! D\("50-/F:! P\O! S6(
P,(:IK7J2Z:

gl-(+7! g7l SIP&HT! g\ 71g.5)7! X_:7! NAML:! X#&'()$%(3,-0! 05%%(.+0! X/*%65'3(*/+/B!
@%, 0+#(L./*#! Yol I%H&'&! [*4! <$&! $6('5+,(*.&) 0+$%0! *I /1 3/2(.1 J4,[+,(*! (2! J/O+.(%(4!
3("50-0:1 \(:IX#& )$*$+:1S6(" :lacTIZalZZM:

g(n'(=0<,7! _:7! g(n'(=0</7! \:7! NddN:! 100$00*$+! (2! %'/*+! 4/3/)$0! /*41$40,+&) (2Deroceras
reticulatum'D\6"$.F!(--5..$*-$!, *I=*+$.1(,'0$$4!./%P/*41=*+$.I=#F/+:!_IX'[*+IX.(+:!G$0:/[N7!
NNoNLZ:

g(no(=0<,7!_:7'g(no(=0<,7'G:_:7!NdMM:IS9%/*0, (*I(21+#3$!,*6/0,6$10'5) 0% S nicus N/ 1, "$ 7!
MKaK! Db/0+.(%6(4/B! X5'3(1B+ 8+8.(33/+(%6#(.IF! [*41 419)$.01 +(1 )45 - (%0Q! ", +$./+5.$!
$6,$=1=, +10(3SI*$=14/+/:1°(,/IV'/-(:Mc7IN]c  QNIKE

LG 71 871 ($N(7! G T 81-#,7) | 7%, 7! A7 NAMG:! [(ON$! (2! P,(I-+,6$! \($-5$0! *I +#$!
H5+.,-(03$-$5+,-/"NHelix aspersa!\5"$.1\5-50!/*  41°(.35'/+,(*! (2!H$='O(03%+,-! O.$/3!
= +#I\(,0+5.,n,¥)1S22$-+4/+:M]7IKZ

VA4S, [T\:_:7'S'$?2/'4$7\:1: 71O#5%-/7";:_ :7bu3$n (', *$.7!P:_:7INdMd: ! X#&'()$*$+,-1%(0,+,(*! (2! +#3!
)$*50! O.&%6+HN$-/! [*41 +#$! 2/3,'&1 In$-,4/$! =, +#,4 +#$! 08&0+$3! (2B+HER33/+(o#(./:!
\'/-((),)IN7IMaL Glac:

\.Y5/.4+7'h:0:7! [$3/.$$7! G:8:7b.,$6$7! G:PENddd:! X/./0,+('()&! /*4! W$-+(.! P,('()&7! N*4! $4:!
[-/4$3,-1X.$007!8/*![,$)(7'O/,2(.*,/7'E:8:1:'ZdN!%%!

%lll



\(AFT7IX :7h/A$T7ION 7INddK: 1 >$+$. (1./*-#,/' AAB!"#$! X5'3(*/+IA*BX(*4$.7'h:":71;,*41$.) 7[:G:!
DSA0:F7! XH#&'()$*&! [*4 S6('5+,(*1 (2! +#$1\("50-/: E* 6$.0,+&! (2! OF 2(.* /1 X.$007! P$.<$'$&7!
E8I7!]dc gNa!

\()FTL LTS (TG 7! 571 TIgMI&(5*$71g: 71 g(-<718:71\<(?, 7h\:71:(<$.7!S:8: 7!NddN:!
196#&" (1581 (21%/(. 1,410%/,'071=,+#1,3%' -/, (“012( 1+ #$I$6('5+, (*§@histosomal%/.I0,+$0:!
\(HIXH&)$*$+1S6(: INIT!|ZBKKA

H$<(/7! _:O710($07! P::7! NdMa:! 85%./0%$-,2,-1 +9(*(3&! ! +#$! W$.+,),*,4/$! Db/O+.(%(4/B!
8+&'(33/+(%#(./F:1_:I\("50:!18+54:IKN7NAKMMN:

H(.40,$-<71>:71 McKa:! "#$! 080+$3! (2! +#$! 8+&(33/+(Yot(./! D)/O+.(Y6(4IF 7! =, +#1 0%S- /"1 .$)/.41 +(1 +#$!
080+$3/+,-196(0,+,(* (21 -+4$1-/50,",, 4IST AL ABYH(.+/*-$ (21 +#$| O#$"1 /414, 0+ EBHEN
\("50<$*<5*43$: IMMZ7'@UM&:

H(.40,$-<!>:IMCCN:IX#&' () $*&!/*41080-+$IHESIXS'3(*/+/1Db/0+.(Y6(4/F:11.#,612t \("50<$*<5*4$:
MNM7 TN

X/10+7! S:7G(-(+7! g:\:7! NAMK:! X#&'()$*(3,-0! -(*2,.30! 3(*(%#&'&! (2! H54,%'$5./! Db/0+.(%(4/B!
>S$+$.(1./%-#,/F:!_I\("50:18+54:IK]7'NJNaJ!

X,'01.&7! >:11: 7! Mcdd:! @*! +#$! n(('(),-/"! %(0,+,(*! @hatinella [*4! Partula:! X.(-$$4,%)0! (2! +#3!
[-/4$3&!(2!'H/+5./'18-,$*-$07 'X#,'/4$'%#,/IINT! JQMZ:!

XA-$$T7! 71 (4071 g7 WA S(5++$71 H: 7! P AFRIXS 21571 "7 NddJ:| X(%5'+,(*1)$*$+,-01 /*4!
AS+ +&I2YH £+ (45-$41+$. $O+. /10 BYEY subfiscus'0'l *H#S(+E5/0+ESIDb/O+.(%(4/7!
X5'3(*/+/71.,(*,4/$F:1b$*$+,-/'MNITMIIBAZM:

X(*4$.71h: 171,*41$.)71[:G:7IMccZ:1"(=/.401 N %#8 ()$*&! (21)/0+.(%(4) 3("50-0B! /*1 /480,01 50,*)!
3(YH((), 1 J+$.0:1 A" 2Ll #$H8(-IMMCTIKINA!

GI3p.$n71G:7IP(ATIW:TIG(3$.(7!X:71G/3,.$n7!_:710(*)./,*0710: 71O, . KB SAVIX: 7IW$'Z0Y5$n7!
:S 7NS?p/7! g:7! NAMIA(4,6$.0,+&! /*41 $*4$3,03! (2! +#$! =$0+$.%1 13/n(*,/1 '/*41 0%,'0!
Megalobulimus *4! Systrophia:'\G$6:1X$.5:1P,(":!Mc7!daZ]:!

G(3$.(71X:S:7Ih$, 4TI\ 7X2$%* )$.70:7INdMa:IX(0,+,6$105 S+, (*1(*19%/*%65'3(*/+$HQ$*(30!
%.(6,481*6=1-'5501 (*1/4/%-+/+,(*01+(1+$..0+.,/1", 25:IP\OISER, (:IMa7!Ma]:

GE+#$*0+$,*$.7IP: 7IMCCZ:1>(3( ()& (21+#519%/" /1 *419%65'3(*1.&1-16,+ 8 (21)/0+. (Yo(AY150:18+54:
aL7!'L.J@az!

8-#,$&<(7! I:1:7) McZa:! X5+, $6(25-,,1 $<O<.$+(*()(! 1%L+ X5'3(/+/1 Al $)(! 2, ()$*$+,-$0<($!
N*/-8* $:18(((),-4$0<,,In#5_*1 I 7INMIDIN:

8-#,$&<(7! 1:1:7! McZc:! 8,0+4$3/! (+.&/4/! b$(%#, /! DIl >$' - 4/F! DbD+.(%(4/! X5'3(*/+/F:! A*B!
\(.962((),&/7! 8,04$3/+,</1 Al */()*&/1 \("&50<(6:! ".54&! ~(((),0-#$0<(! A*0+ +5+/7!
|</4$3,&/IH/5<IKd7]] Gc!

8-#.ma7N:7!_m.)$.7!g:\:71g'5003/@('17!1 :7h,0(*7'H:b :7'NAMM&S! 1&$! @ %, 0-+#(L./*-#,/r{!|
$6,$=1 (H1+#$1-(*+., 15+, (*1 (21 330(%0/33,-10$/!0'5)0! +(1 $5-+#&*$5./*1 0&0+$3/+#0/00/0 !
NZ7!MAWMN:

%("



8,3.(+#7!>:7IMcMd: [, $!;/*4*[-<+0-#*$-<$*143. /[ $5+0-#$*1854% (G 9%$4, +,(*!Mc@NEdL: !A*B!S: 16 (*!
[.&)/'0<,7/[$5+0-#3$!854%('/S9%$4,+,(*!Mc@NEdL7MN7N((),$7RS.',*7!G$,33.:IX%: IMCK
MKd7!M1%'":

8('$37!I1:'McJc:!8&0+$3/+,-0! (2! +#$!'[*41 [*41 2 $O#+$.1\("50-/! (2! +#$' H$=!>$1.,4%0:!",$'4,/*/B!
MCO&NL7IM @ Ic!

8('$37! I1:7! McKJ:! Il =(.'4! 3(4%'! (2! '/*4! 0%/,"! 4,6%.0,+& ! [*41 [15*4/*-$:! h(.'4 G,4$! 8*/,'07!
P,0$()./%#,-I"0+54,$0!1(*!1*(* G/.,*$!("50-/ . P.,"liIP/-<#5&07!;$,4%* 7!%%LN:

8('$37! I:7MczZK:! O'/00,2,-/+,(*! (2! +#$! '[*41\("50-/:! X%:! |€Z! A*B! W:! ".$++$.111 _:I X$/<$! D$40F7!
X5'3(*/+$07!W(:INI7!8&0+$3/+,-07!$6('5¥#A$-(&:;(*4(*7'1-/4$3,-1X.$00: !

8+/.(1()/+(67! |:A:7! McZWauna molliskov i zoogeograficeskoe rajonirovanie kontinental'nyh
vodoemov zemnogo Sara:\And/+$10+6(1H/5</:1;$*,*)./40<($!(+4$'$* 5.

"$/04/'$7! ;:O: 7! g($#'$.7! " 7I\S./&T! g:[: 7! @R>/./7! T7TN(500/",7! 17! NdMa:! Ad$*+,2,-/+,(*! [*4!
Y5/',2,-/+,(*(213dd"*5-'$/.710,*)'$~-(%&7!(.+#('() (50" $*$012(.1+#3$!S5%5'3(*/+/'Db/0+. (%o (4/F!
50,%)1+./*0-.,%+(3$!10$Y5$*-,*)1/*41$9(*!-/%+5.8(":!S-(!1G$0(5.:!Ma7MMABAMNL :

"#,$'$7!_7IMCLM:!1>/*415-#14$.18&0+83#86* h$,-#+,$.<5*4$:IW(':1 A:1130+$.4/3B!:10#$.111 O(:!
ZZal%%:

"#,$%)(718:0: 7V L/-(7 1 TI8/A(TIH:O:71O(=,$7!G:> : 71$.4/*4$n7\:1: 7INdAZ:! G/%,4!0%.$/4! (2!/*!
,*6/0,6%! 0*/,'! ,*I 8(5+#! 13$.,-/B! +#$!),/*+!12.,-/*1 0*/,'T! Achatina fulicaT! *! P./0,"!P,("!
A*6/0,(*0:!c7!ackZdN:

"#(3/07!8:7INdMJI:\$4,- */150$! (2! +$..$0+.,/13("50-0!D0'5)0!/*410*/,'OF | =,+#!1%/.+,-5'/.1.$2$.$*-$! +(!
+#$,.1 ($! K1 +#P! +.$/+3F+! (2! =(5%40! [*4] (+#$.! 0<,*! '$0,(1(r4! =,4$ ! h(5*40:!
#++%Bff===:=(."4=,4%=(5*40:-(3fNdAMLf_5'&f"#(3/0f0'50+$6F#(3/0:#+3"! [--$00$4!
_5'&t

""$.718:7' McKc:! O(3%/./+,6$! 3(.%#('()&7! Yo#&'()$*&! /*41 -'/00,2,-/+,(*! (2! '/*41 0%Q] /*4! 0'5)0!
Db/0+.(%(4/B!X5'3(*/+/B!8+&'(33/+(Yo#(./RY-('(),/'Ld7!  MILdL:!

E%/+#/37!8:S:719.5/+./-#5$7\:7'P/,4,<5'7I'W:7IMcKK:!O5'+,6/+,(*! (2! +#3!),/*+112.,-/*\D¢hitina
fulica.! :18-,:18(- :"#/,'*4IM]7INJCd: !

W/AN(T7!_:_:7IMcaZ:le+548!13(.%#((Y5$!$+1%#&' )y*y+,Y5$!45!)/%)',(*I-y.y1.(€4$!430!b/0+y.(%(4$0!
X5'3(*y0!D\("50Y5%0F \y3:!11-/4:1G(&:!P$"):!DO'/00$!4$0!8-,:F:ILZ7WMakK:

W/5)#+7! g:0:7! McKc:! I' O'/00,2,-/+,(*! (2! +#$! ;,6,%)! \("50-/:! 13%.,-/*! \V'/-('(),0+0 !
A*-TNS'L(5.*$7!;: !

h/4A$7ION7TN\(.A/X7IX:P: 710" .<$7IP:7INddM:1%#&' () $*&! (2!+#$!'/*410*/,'0!Db/0+.(%(4/B!X5'3(*/+/F:!
X.(-1G(&:!18(-:1;(*4: PP, (:18-,:  INaK7!]MINN!

h/4A$71O:N:7IN(.4/*7' X:P:7IH/))07! ":7INdda:! S6('5+,(*/.&! .$'/+,(*0#,%0! /3(*)! +#$! %5'3(*/+$! '/*4!
0%/,'0!/*410'5)0!DX5'3(*/+/7!18+&' (33/+(%#(./F:IP, (") _:1; **$/*:18(-:IKZ 7! IcLaMd:

h$*4$1(5.)7!P :7%/504(.27!P:7INdMc:I"#$!'/*410*/,"12/5*'(2!/'8(5+#!13$.,-/*1./,*2(.$0+!1,(4,6$.0,+&!
#(+0%(+B!+#PIX/*)5/*/1-(*0$.6/+,(*1/.$/! ¥ I+#$!IX$.56,/*113/n(*:]_:I\("50:18+54 !

%)’



A%I+71 7V h,'O(* 7 Hib: 7! >(=,0(*71\:7! 1¥4./4$7! 8:0:8:7!_m.)$.7! g:\:7! 8-#.m4'7! tB($+n7! :b:7!
b,.,1$+710:7![5**710:n: 7INAM]: I X#&' () $*(3,-1/*/'&0$0! (21 4S80+ (%6 (41 B+, (*O#,%0!. $2$-+!
@.+#()/0+.(%(4/X.(-1G(&:18(-:! ;(*4:IPIP, (18-, NdM]MZLE:

A - HTIEIMcI@Acad: 1b/0+.(%(4/7!S5+#E&*$5./: A*BIN:IN$*n71b/0+.(Yob#A15-#14$.1X/ x(n(((),$!
a:lP$. *71b$1t 4$.IP(*+./$)$.:IKL]1%%:

%*‘



N+'10$()CR'0$(8'#4)'.6)!$0+"64 )

C<D8"#"-8%'#)'0$(8'#4)

"#$!)/0+.(%(4!0%3$-,3$*015084!,*1+#,010+54&!/.$10#(=*1,*I"/1'$IN:M:

='>H$)GE[$+/,'01(210%$-,3$*0710/3%',)1'(-/',+,$01/*41-("$-+(.0:10'/00,2,-/+,(*1(210/3%'$0! 2("(=0!
P(5-#$+bt al:: DNAMEF:

Taxonomic rank

Species

Collection/Location

Collector

Phylum Mollusca, Class Gastropoda,

Subclass Heterobranchia, Cohort Tectipleura, Subcohort Panpulmonata

Superorder Sacoglossa
Superfamily Oxynooidea!

Cylindrobulla beauii DX:!I",0-#$.7!
MKJZF

‘g @Ma7!_$22.$&Ig$&7IHS!+ %! (2!
_$22.$&19$&(14/1g$&07IES! |

X.(6,4$411&81,$'41350$53!
O#,-N)(+ LNaJNaG

HMW(6/+$",4/9

Volvatella sp. X$/0$7!MKad

VAMIX (6, *$710+.(1$11/&7!
XI%5/1H$=1b5, *$/!

X.(6,4$4!1&\50y53!
*[+,(*/'14}>,0+(,.$!*/+5.$"$!
DH>HF: \H>H @\ QNdMC
MINKM

Superfamily Plakobranchoidea

nnr/3,'&1>$.3/$,4/$ ! Hermaea bifida!D\(*+/)57'MKMaF O(**$3/./T'A$'/*4 | P$.*.41X,-+(*!

1nr/3,'&l;,3/%*+,,4/$ ! Limapontia depressa'DI'4$.1i! [(.0$+7!S*)'*4T'Eg! 8+$6$!".$=#$"
>[*-(-<7'MKaNF !

! Placida dendritica DI'4$.1i! O(**$3/./T'A$'/*4 | P$.*/.41X,-+(*!

>f*(-<7IMK]LF

Ercolania margaritae DP5.*7!McZ]F

XI+$.0(*710/%%V ,-+(.,/71150+./',/!

X.(6,4$4!1850$530 |
W,-+( 1SS0 HW T
MLLAKL

NP3, &IX < (1./*-#,41$ ! Elysia viridis D\(*+/)57!MKd]F [(.0$+7IS*)'*4T'Eg! 8+3$6$!".$=#3"/
!
Superorder Siphonarimorpha, Order Siphonariida
Superfamily Siphonarioidea
Hr/3,'&! 8,%#(*.,,4/$! Siphonaria pectinata'D;,**I$507MZIR | ~3/./5(0!  1+5*$07!8%/ 8:I>/=<*0!
Siphonaria zelandica De5(&!/*4! \*5IP/&713/.,*$!1(.4%.10#(.$7HS$=! b:1P/.<$.!

b/,3/.47'"MKLLF

"$/'1*4

Superorder Pylopulmonata
Superfamily Pyramidelloidea

Boonea sp: G:!G(1$.+0(*7!MczZK

8(5+#D#,*/10$/!

X.(6,4$4!1&H>HT7!
\H>H @&\ &NdMOddJ2

Turbonilla cummingi'D>(.,i!
@<5+/*7'MccZF

8+:1_(#*ROIAQT*471"BA) /*+1-/3!
#+-H$.8718,1)/%(.$

$$1g(%)!IO#,/HIH/+5 /'
> 0+(.&N\50$53;!
DAGO\@;:ZLZCF

Superfamily Glacidorboidea!

nmmr/3,'&lb'/-,4(.1,4/$ !

Tasmodorbis punctatus'X(*4$.1i!

\5.-#,0(*1>=&7![$$%!b5"&!0.$$<7!

150+./',/*1350$53!

16%.*7!Nddd "103/*,/71150+./",/ ! DO:]aLc]cF
Glacidorbis hedleyi'A.$4/'$7'Mc]L P'5$N\(5*+/,*07!P(&4!G,6$.7!H$=! 150+./',/*1350$53 !
8(5+#!h/'$07!150+./',/! DO:JaLc]ZF
Superfamily Amphiboloidea

Hmr/3,'&! 13%#,1(,4/1$ ! Salinator tecta'b('4,*)7'X(*4%.1i! P(.(*/IX].<7;/*$1056$!G,6$.7! G:b(nd,*)!
P&.*$7!Nddz 88&4*$&T7!150+./"Y
Phallomedusal0%('4,*) 7' X (*4$.i! P! XI.<7%,/*$1056$!G,63.7! G:b(nd,*)!
P&.*$7!Nddz 88&4*$&T7!150+./"Y
Amphibola crenata!Db3$' *7IMZcMF | h/#,I1SO+5/. *$AH$=1"$/'/*4 | b:1P/.<$.!

Superorder Acochlidimorpha,
Superfamily Acochlidioidea

Hedylopsis spiculifera Dg(=/'$=0<&7!
McdMF

G(6,*?7!9'$,*$!18/',*$15-#+7!A0%.,/

X.(6,48411&N(((),0-#$!
8+//+00/33'5*)\t*-#$*!

%+




D78\F7I\:I8#.(3471"8\!
\('NdMdd]Jd !

Strubellia wawrailP.$*n,*)$.7!
H$500%$.7!_m.)$.1i!8-#.m4'7INdMM

X/%5/!H$=!b5,*$/!

X.(6,454!11&H>H7 1A\ C
NdMO]ZLc!

HHINTTHINT - (#$4&',4/8V

Pontohedyle milatchevitchi
Dg(=/'$=0<&7'McdMF

8h!(2M41.7'XIn3/*!  AO'/*47'0.(/+Y

X.(6,454!1&I"8\7I\!
8-#.($4'!
AB\\(INAMLACIK !

Superorder Hygrophila
Superfamily Chilinoidea

mnnnm/3,'& 10#,'*,4/1$! Chilina patagonica Db:!P:18(=$.1&!AAT b('2( !S'$2/*+$07!G$),(*|A7IOH'$ [/6,4G$,4!
MKZ]F
mnnnr/3'& Li+,4/%! Latia neritoides Db./&T'MKJIdF h/*5,7! H$=I"$/'/*4 | b:IP/.<$.!
I'Superfamily Lymnaeoidea
mnnmy3,&! I-.((9,4/% ! Acroloxus lacustris D;,**/$507IMZIKR h$0+10,4%!(2!G,6$.!g(n,*</7! [ha&'( !
0,$60</&//@1'/04E<./,*$ !
Pseudancylastrum sp.!;,*4#('37!Mcdc I<$!P/,</'71G500,/! ":18,+3,<(6/ !
Physa fontinalis'D;,**/$507'MZIKF S31/&3%*+12.(3!=$0+10,4$!(2!G,6$.! | [:h:I"/&'(. !
[$0*/7'9,$60</&/'@1'/0FE<./,*$ !
! Physella gyrina D8/&7T'MKNM E*<*(=* | E*<*(=* |
! Haitia mexicanalDX#,",%%,7'MK]MF | %/<$!;/<$7!;(0!1*)$'$0!0(6*+&7!017! | [:h:""/&'(. !
ES8I !
! Mayabinalsp: [:!h:1"/&(.7'NddL 8/-#/1;(4)$7'85-531p(07!S-5/4(. ! [ha&'( !
! Stenophysa minorlDAR@.1,)*&7IMKLZ] [$%/.+/3$*+(10/*$'(*$07!P/../'4$! [h:a& (!
O/..I0-(7'E.5)5/& !
! Sibirenauta elongatus'D8/&T'MKNMF | @</*))l* @,3,'</3$$*I[,0+.,-+7! [ha& (!
X$*+,-+(*7'P.,+,0#10('531,/7'0/*/4/
mnnr/3,'& L&3+*$,4/1$ ! Bakerilymnaea bulimoides'D;$/7! O(.*$.1(2II'6/4(.$'G(147!;/*$! [ha&'( !
! MK]MF!Hbssaria bulimoides\V O(5*+&7!@.$)(*7'E8I
! Corvusiana sp. 85.6/,*7TIMKKN! X(*4!(2!A*0+,+5+3!(2!",0#!05'+5.$7!| [:h:1"/&'(. !

0,$60</&/\@1'/07!g,$67/E<./,*$

Lymnaea stagnalis"D;,**/$507MZJ KF

bl ASFIX (AT %S +#T!
H(.+#531$./*471EQ!

)501[/60,(* !

! Omphiscola glabra'D@:!":\t"$.7! S31/&3%*+12.(3!=$0+10,4$!(2!G,6$.! | [:h:I"/&'(. !
MZZ]F [$0*/7!9,$60</&/'@1'/0FE<./,*$ !

! Pseudosuccinea columella D8/I&TIMKM] 8/-#/!;(4)$7!85-531p(07!S-5/4(. ! [h&( !

! Stagnicolalsp:!_$22.$&07!MKLd X(*4!(2!A*0+,+5+3!(2!",0#!05'+5.$7!| [:h:1"/&'(. !
0,$60</&//@1'/0%g,$67'E<./,*§

! Polyrhytislapicina\D\$$<7IMKZaF Ex<*(=* | Ex<*(=* |

! Myxas glutinosa D@:"":\t"$.7IMZZ]F | ;'&*!"$),47'b=&*$447'Eg! \:l h,"*) !

! Radix sp.\(*+2(.+7'MKMd X["[*)18+.$/37 'b/31,/ ! S1.,3/1_((2!!

! Peregrianalsp:18%$.6/,*7'MKKN X(*4!(2!A*0+,+5+3!(2!",0#!05'+5.$7!| [:h:1"/&'(. !
0,$60</&//@1'/0%g,$67'E<./,*§

! Lanx!subrotundata D" .&(*T'MK&D H(.+#E3%Y5/!1G,6$.7!8,*)$+(*IX/.<7!| [:h:!I"/&'(. !

[(5)/010(5*+&7'@.$)(*T'ESI !

Bulinus natalensis Dg./500!,*1g50+%$.7!
MK]MF

/<$18,1(&/718(5+#!12.,-/ !

X.(6,4$411&1P, (354,
X110, +('(&!8%-+,(*7IH/+5./'
>,0+(.&\50$53IDH>\F!
D2.(31-5+5.$1*(:NZNF

Burnupia sp.\P:!h/'<$.7'"McMN

8(5+#112.,-/ |

X.(6,4$411&!H/+/"M50$53!

Anisus vortex'D,**/$507'MZJK

S31/&3%*+12.(3!=$0+!0,4$!(2!.,6%.!
[$0*/7!9,$60</&/'@1'/0FE<./,*$ !

Chi& (. !

! Bathyomphalus contortus D;,**/$507! | S31/&3%$*+12.(3!$/0+!0,4%!(2!.,6%.! [h:a& (!
MZJIKF [$0*/7!9,$60</&/'@1'/0FE<./,*$!
Choanomphalus maacki b$.0+2$'4+7 /<$! P/ </'7'P$.$n(6,&7!G500,/ ":18,+*,<(6/!

MKJc

%,"




Gyraulus parvus'D8/&T'MKMZF @<*h* @,3,'</3$$*![,0+.,-+7!1=$0+!| [:h:I"/&'(. !
$*41(21s$"(=1;/<$7IP. .+, 0!
O('531,/7'0/*/4] !
Ceratophallus sp. [18:1P.(="1i! XI-#1IA..)+ (O TIb/3L,] | S1.3 (2!
\I*4/# @/ +#7McZL!
Planorbis planorbis\D:,*/$507IMZIKF| h$0+10,4$1(21G,6%.1g(n,*</71=$0+1(2] [:h:1"/&'(. !
6,"))$!;$+<,79,$60</&/'@1'/0F
E<./*$!
Segmentina nitida D@ \'$. 7IMZZ]F | h$0+10,4$1(21G,6.1g(n,*</71=$0+1(2] [:h:1"/&'(. !

6,"/)$!;$+<,7!9,$60</&/@1'/0+7
E<./*$!

Biomphalaria glabrata!D8/&T'MKMKF

X5$.+(1G,-(

X.(6,4$411&N, <$![($*#(227!
P,(3%4,-/"X/./0,+('()&!
8%-+,(*7!18-#((1(2";,29!
8-,$*-$07!E*,6$.0,+&!(2!
H(++*)#/3!

Menetus callioglyphus'DW/*++/7T'MKc] [$-<$.10.$$<l/+IV+'(-<7IP./A&!IG(/47! | [:h:1"/&'(. !
VO(O(5*+&7Ih/O# *)+(*T'ESI !
Planorbarius corneus!D; **/$507IMZJIK| S31/&3%$*+!12.(3!=$0+!0,4$!(2!G,6$.! | [:h:I"/&'(. !
[$0*/7!9,$60</&/'@1'/0HH<./,*$ !
Planorbella subcrenata DO/.%$*+$.7! | @</*)/* B,3,'</3$$*![,0+.,-+7!=$0+!| [:h:I"/&'(. !
MKJZF $*41(21s$"(=}/<$7!P.,+,0#!
O('531,/7'0/*/4] !
Planorbula campestris DJ/=0(*7! [HIZ7I'$+(IO(5*+&7Ih&@3,)7! E8I | | [hi/&(. |
MKZJF
Promenetus exacuous'D8I&TIMKNMF | @<H)/* @,3,'</3$$*![,0+.,-+7!HS! [ha& (!
0,4%!(2'W/0$/59!;/<$7'P.,+,0#!
O('531,/7'0/*/4] !
Vorticifex effusus'DALSITIMKIaF | [HIM]7![$0-#5+$01G,6$.71h/0-(! Lhig (. !
(5*+&71@.9)(*7'ESI
Ancylus fluviatilis'@:T \U$.7IMZZ] | P.(5)#+(*718-(+/*471Eg ! ! b\:IP/<$. !
Ferrissialcalifornica DG(=$"7!MKaLF | "d] gNd]7!'$.*!G,4)$!G$0$.6(,.7,;/*$! | [:h:!"/&'(. !
0(5*+&7!@.$)("28 !
] ]
Superorder Eupulmonata, Order Ellobiida
Superfamily Ellobioidea
nmnr/3'&! s"(1,,4/$! Melampus luteus'De5(&lilb/,3/.47! 8(5,"/7IV5.,+,50 ! @:'b.,22,+%#0
MKLN
! Laemodontalsp:! 85./1&/7Ih$0+_[6/7IA*4(*$0Y Pu#.3 |

Blauneria heteroclita\D\(*+/)5 7!
MKdKF

X.(6,484118H>\ !

Myosotella myosotis D[.I%].*/547!
MKdMF

[(.0$+7IS*)*47IEg!

8+$6$!".$=#3"/
|

Leucophytia bidentata D\(*+/)57!
MKdKF!

[(.0$+7IS*)*47IEg!

8+$6$!".$=#3"/
|

Cassidula nucleus'Db3$',*7'MZcMF

SI0H%(+ 7] =, T H(+#$ %

X.(6,48411&8H>\: |

"$.., +(&T7I50+./ /! H>\sNLc] !
! Ophicardelus sulcatus D>:114/30!i! 150+./',/7'"H54)$$7!P.,01/*$ b:!IP/.<$.!
1:114/307'MKJ]JF!
I Carychium tridentatum'DG,00(7IMKING 11$%8, /718 (\,)5$71In(.$0 ! XA 1
nnr/3,'&! @+,*,4/% Otina ovata D":!P.(=*7IMKNZF O/63!/+Ih$0+!IS*41(2!1". $0#=/+3$.1P/&:! | [/6,41G$,4!

AO'$I(2h,J#+7IEY

1mr/3,'&!".,350-5',4/$ !

Trimusculus sp.!

XSS/ (*(TNANO-). !
!

X.(6,4%4!1&H>H: !A\C
NddealLct

Clade Geophila, Order Stylommatophora, Suborder Achatinina [‘Achatinoid Clade’]

Superfamily!Achatinoidea

1ir/3,'&! "$.500/-,,4/$! Ferussacia folliculus'Db3$'*7IMZdM | ;(O!'-(.*/'$07!X.(6!0/4,n7!8%/,* ! \:18$44(* |
1mr/3,'&! 8515'*,4/$! Subulina striatella!DG/*)7IMKLMF g$=1b/.4$*0!D,*+.(45-$4F “:IHN)O !
1mir/3,'&! b'$005',4/4 Glessula ceylanica'DX2$,22$.7'MK]JF O('(31(7!8.,! ;/*</ ! X:1g/.5%./+*$ |
HNr/3,'&! I-#+,*,41$ | Lissachatina fulica'DP(=4,-#7'MKNNR E*<*(=*ID((:!8(-:1;(*4:10("*:F ! X:IX$/ -$93$"&!

Tl Achatina fulicaV

%-'




1mr/3,'&! O($',/9,4/$! Coeliaxis blandii'DX2%$,22$.7IMKINF | H$=IP./42(.47'8(5+#!112.,-/! H:183,+#
INT/3, &1 "H& (% $" 415! Thyrophorella thomensis'Db.$$2271 | N3%/[718f("#(3y7'h$0+112.,-/ ! [1b/0-()*$ |
MKKNF
Superfamily Streptaxoidea
Streptaxidae Gonaxis quadrilateralis'DX.$0+(*7! G$5*,(*! @:'b.,22,+#0

McMé

Suborder Helicina [‘Non-Achatinoid Clade’], Infraorder Pupilloidei [Orthurethra]

Superfamily Pupilloidea

Elasmias luakahaense'X,'01.&!/*4!
O((<$7!McMJ

o((/5IGM$TI@H5TI>/=],, |

G:!IG5*4%"lilg:!@',6/" !

Partulina proxima!DX$/0$7!MKaNF

V5,71>/=/,, !

PI>("*4 |

Hmr/3,'&! O(-#',-(%,4/$!

Cochlicopa lubricella\DX(..(7'"MKLKF

8f(\,)5$7!In(.$0 !

XG4

mr/3,'&! 13/0+.,4/1$ !

Leptachatina lepida'O((<$7'McMd

>/=/,,\A0'*47'>/=],,

XN(4MHIGI0(=$

1mr/3,'&! xX5%,",4/$

Pupoides albilabris'DI4/307MKIMF

h,'0(*1O(5*+&7!"$**$00$7!E8I

—18%-,*0<&lilP:10('$a

Pupilla muscorum D;,**/$50MZIKF

bl A$*TIW,+(,/'0.(657!;(*4(7IEq !

S"$*1b./51/.+ !

nmnr/3;'&! ;/5.,,4/$ ! Lauria cylindracealD4/!0O(0+/7'"MZZKR \5"}#3(.$7!0(:!8")(7'A.$/*4 | S:IX'/+H0

WIT/3,°81 WI°(F, 4% | Vallonia excentrical8+$.<,7IMKcN | 8£(\,)5$71In(.$0 ! XA 1

! Acanthinula aculeata D@:!":I\t"$.7! P(9!>,"7185..$&7!Ed s+
MZZ]F

Hmr/3,'&! Ws.+,),*,4/$ Vertigo antivergo'D[./%/.*/547IMKAMH O#5%$++7!1.*('40+$,*7!150+.,/ Xo\'+*$,

Pronesopupa acanthinula\l*-$&7!
MKcN

o((/5IGM$TI@H5TI>/=],, |

G:!IG5*4%"lilg:!@',6/" !

INT/3, &1 bIO+.(-(%+,4/%

Gastrocopta armifera'D8/&7'MKNMF

h,'0(*1O(5*+&7!"$**$00$7!E8I

_:B'/%-,*0<&!i!P:10('$0!

nmnr/3'&! @.-5',4/$ Orcula austriaca*,33%.3/*7IMcLN g5#1$.)7!150+.,/ X\ +*$. !

nnr/3,'&! 8+.(1,'(%0,4/% Eostrobilops nipponica'DX,'01.&7'Mcd| @O0/</7!_/%I* A:\V+0535./ !

/3,81 X&./3,45 4/$! Pyramidula rupestris'DLI%] 5471 | \6")#3($710(18 ) (TIA$/4 | SIX/+40
MKdMF

NNr/3,'&! O#(*4..*,4/$ ! Chondrina clienta\Dh$0+3$.'5*47IMKKI W,"/-#7!150+.,/! Xo'+*$,

I Solatopupa similis'DP.5)5,v.$7IMZcNH W$.4(Ib()$77/*$ | H/6,.0¢ !

I Abida secale D[I%] 54TIMKAMF | X5%, +[(=*71P5-<,)#30#, $7TIEg] | XN\(4/* |

! Granaria frumentum D[./%/ */547! X$'0,6%-IX'/+$/5718'(6/<V _b.$)(!
MKdMF

Hnr/3,'&!1 S* 4/$! Buliminus labrosus'D@',6,$.7IMKd]F | 8/'/4,*}0!0/0+'$7!8&.!/ X4+ !
Pene sidonensis'D’y.500/-7IMKNMF | 8/'/4,*}0!0/0+'$7!8&.!/ X4+ !
Luchuena reticulata!DG$$6$7'MK]cF | g,</,!A0'/*47!G&5<&57!_/%/* 8:10#,1/
Napaeus pruninus'Db(5'47'MK]aF 8f(1\,)5%'7!In(.$0 ! 1:IX(/0-n$< !
Macaronapaeus vulgaris'D\(.$'$+!i! 8f(1\,)5%'7!In(.$0 ! X4/~ !

[.(5$+7!MKJIZF

Ena obscura @-*/6/ 7P $116(4/!Nad:18'(6/<,/ ! '$):L_18+$228<
Mastus pupa'DP 5)5,v.$7IMZCNF 8,- &l 11/6,0( !
Mirus stalix DP$*0(*7!MKaLF 1)./718. %</ | [!G/#$$3 !
Chondrula albolimbata X2%,22%. 8%,00<&1+ /4718 (6/%,] —b$)(!
MK]iE

nnr/3,'&! 0$./0+,4/1% Cerastus schweinfurthi'DV.+$*07! I'" Q@/#5,+7'H:1s$3%* ! X4+ !
MKCJF

! Pachnodus silhouettanus'6/*\('li! 8,'#(5$++3IA0'/*4718$&-#3"$0 _1b$.'/-#!
O(%%(,07!McKd

! Amimopina macleayilDP.In,$.7IMKZaR e5$$*0'/*47!150+./',/! X4+ !

INT/3, &1 [%].*/54, 415 | Draparnaudia singularis' G$$6$7IMKJ] \(~+g()#,071H$=I0/'$4(*] ! O:h/4glilg:IP(=3/* |

nnr/3,'&! X/.+5',4/4 Samoana conica'Db(5'47'MK]ZF 8/3(/ ! G:l0(=9
Eua zebrina'Db(5'47IMK]ZF 8/3(/ ! GII0(= 8
Partula tohiveana O./13%+(*7!McN] \(.$/ ! E*<(=* !

Infraorder Clausilioidei

Superfamily Clausilioidea
1nmnr/3,'&! 0'/50,',,4/$! Albinaria xanthostoma'\DP ($++)$.7! O.$+56 ["#(3/n !

MKKLF

Infraorder Orthalicoidei




Superfamily Orthalicoidea

Hnr/3,'&! @.+#/',-,4/8 Drymaeus discrepans!D8(=$.1&7! b5/+$3/'/ ! Er<*(=* |
MKLLF
1Hr/3,'&! 13%#,15',3,4/$ ! Gaeotis nigrolineata!D8#5++'$=(.+#7!| S'ls5*Y5$7!IX5$.+(1G,4( Ex<*(=* |
MKJ]JF
Infraorder Oleacinoidei
Superfamily Oleacinoidea
1mr/3,'&! 8%,./9,4/14 | Euglandina rosea!D‘y.SOO/—7!MKNMF| \((-$/IDN((:18(-:1;(*4:10("™:F ! | X:IX$/ -$93$"&!
Superfamily Haplotrematoidea
Hr/3,'&! >/%'(+.$3/+,4/9 Haplotrema vancouverense'\D;$/7! S5)$*$7!@.$)(*7!E8I! (& (!
MKLcF
Infraorder Rhytidoidei
Superfamily Rhytidoidea
Hr/3,'&! G#&+,4,41% Rhytida stephenensis'DX(=$"7IMcLdF | \*//<Ih#$*S5/7\H$=1"$/1*4 | [1b'$$0(* !
Hmr/3,'&! \$)/(15',3,4/$Hmm -1 Megalobulimus oblongus!D@:!":! I*+)5MDA((:18(-:L (*40-("F ! X:IX$/ -$93$"&!
INIB+. (Yo (-#$, 4/gnnnmmmmmmn \t"$.7\MzzZ]F
nmmr/3,'&! [(.-0,,4/1$ ! Dorcasia alexandri'Db./&7'McLKF h,*4#($<7!H/3,1,/ ! O:IP(,9C,*n$*!
1nmr/3,'&! O/.&(4,4/%! Caryodes dufiresnii\D;$/-#7IMKMJIF \+h$" *)+(*7!>(1/.+71"/03/*,/ ! P:183,+#
Infraorder Limacoidei [‘Limacoid Clade’]
Superfamily Limacoidea
1mr/3,'&! S5-(*5',4/$ ! | Euconulusfulvus!D@:!‘:!\t"$.7!MZZ]F| H$=!"(.$0+7!>/3%0#,.$7!Eg | XIN(4x !

| Cryptozona bistrialis'DP$-<7IMKLZF |

8.,/ |

X:1g/ 541+ |

nnr/3,'&! W,+.,*,4/$ | Vitrinapellucida!D@:!‘:!\t"$.7!MZZ]F| 0,.<4/'$71[$.1&0#,.$7'Ed | O:lh/4$!
Superfamily Gastrodontoidea
1mr/3,'&! @9&-#,',4/$ | Oxychilus alliarius'D\,"$.7'MKNNF | [$$%4/'$7![$.1&0#,.$7'EY | O:lh/4$!
Infraorder Helicoidei [‘Helicoid Clade’]
Superfamily Helicoidea
1Hmr/3,'&! O/3/%$*,4/1$ ! Satsuma japonica DX2$,22$.7'\MK]ZF | @0/</'O,+&7!_/%/* X103 !
nnr/3,'&! >&).(3,,4/1$ ! Trochulus striolatus'DX2$,22$.7'MKN| [$$%4/'$7![$.1&0#,.$7'EY O:lh/4$!
mr/3,'&! P./4&1/$*,4/$! Bradybaena similaris!D’y.500/-7IMKN] 8.,;/*</ ! X:1g/.5%./+*$ |
HINIIo/3/$*,4/$ !
HNMr/3,'&! >$'3,*+#()'&%+,4/$ Monadenia fidelis'Db./1&7IMKL]F @.$)(*! [& (!
WA+ # (& #,41$: |
Infraorder Arionoidei
Superfamily Arionoidea
Hr/3,'&! 1.,(*,4/$ ! Arion hortensis'D"y.500/-7'MKMcF 0,.<4/'$71[$.1&0#,.$7'Ed O:lh/4$!
Hr/3,'&! X#,'(3&-,4/$ ! Meghimatium bilineatum'DP$*0(*7! \/5.,+,50 ! @:!b.,22,+#0
MK]NF
Taxa of uncertain Position
Superfamily Testacelloidea
MIr/3,'& "$0+/-$",4/$! | Testacella scutulum!D8(=$.l&7!MKNN1 H(.+#;(*4(*7T'Eg ! | G:I>5.0+
Superfamily Plectopyloidea
11! Family Corillidae | Corilla adamsi'Db54$7McM]F | 8. Lr</ | | [:! GH#$$3!
Suborder Scolodontina
Superfamily Scolodontoidea
HMr/3,'&! 8-('(4(*+.4/$mim 1 Guestieria sp. O.(00$7!MKZN S-5/4(. ! >,'1.&!19,*)0+(* !
IN8&O+.(%#,,4/%
Systrophia sp. X2$,22$.7IMKJJ S-5/4(. ! >,'1.&!19,*)0+(* !

Order Systellomatophora
Superfamily Onchidioidea

nmr/3,'&l@*-#,4,,4/$ ! Onchidella celtica'DO56,$.7'MKMZ X(n$/+#IPS/-#710(*=/"TIS*)' [*47! \,<$!g$*+!
Eg! !
Superfamily Veronicelloidea
mr/3,'&! Ws.(*,-$",4/$! Laevicaulis alte!D"y.500/-7IMKNLF | [51/,7'E*,+$4!1./11S3,./+$0 ! | I:1b.$$* |

&%




Semperula maculata D"$3%'$+(17 ;(OIP/,(O7!-('7!IX#,',%%,*80 \:10/./*41%) |
MKJIKF
Cohort Acteonimorpha
Superfamily Acteonoidea
1Hr/3,'&!%'50+.,4/$ ! Hydatina sp:! 131/+(1$7!%.vO0!8(/3/*,+0$7! X.(6,4%4!1&H>H: !A\C
ID8-#53/-#$.7'"MKMZF vanio-/. ! Ndd@aLJIN

Subclass Caenogastropoda, Grade Architaenioglossa
Superfamily Ampullarioidea

1mr/3,'&!13%5".,,4/1$ ! Pomacealsp:! ~(BLAIN( ! Ex<*(=*1 |
Superfamily Cyclophoroidea
HNI/3,'&10&-'(%o#(.,4/$ | Cyclophorus herklotsi DV.+$*07! P(OY5$!SO0+/+/'4$!b5/-/+/-I7'X$5.+(1| 1*)50![/6,0(* !
MKaMF G,-(! !

)

C<CT#3%&#' ()M'>)!$0+"64 )

C<CHEA:)'.6)RA:)STO('%08". )

C<C<EB#)STO('%08".)"/)5.'8#)=8448$4)?48.-)0+$)N=:8]"0"%"#

"4 019, (+(-("1,01/4/%+$412.(8,",0l et al:'DMccaF/*41, 014$0-., 15414/~ $lilh/A$IDNddM  F:Ib$*(3,-!

[HII=/01$9+./-+$412.(3 H#SI=#('$I0*/,1D2(.103/"10%$-,3$*0F!(.12.(3!/103/"IDRN!I33 9FI+,005$!0/3%'$!

H<GH 2. (BIHHSI2((+1 (21 +HSI0%, IV+S. 1 *'5ASAL" 6,%)10%/, 71 2. $0#1 2.(n$*10%/,'1+,005$! /A1 $+HTx(

%.$0%$.6$410%$-,3$+0:IS+HBE.$0$.6$413/+$. ,/1=/010(/<$4! *IMI3'"SI182$.IDMI3\!". GO'7!M3\!

S[IFI2(VL(G+ (*SH(5.11$2(.$I$9+ [+ (*:1 |

MC "#$10/3%'$!=/01%/-$4! *1%'/0+ -1 +51$01/*41).(5*4150,%)10+$.,'$!)' /00! L$/40! /*411%'/0+ -1 %$0+'$:!
"#$*71,33$.0$4!,*1Jdd! ..."1(210"IPIO(5+,(*ITMdB\I".,0  G-0'1%>!K7INB\S["11%>1K7!M:]!
3\IH/O'7!0"IPINj!D=f6FV: !

NC Md!..."1(2!X.(+$,*/0$!g! DBYRB'FI/*AIML. .. GBS, -/%+(S+#/*('1=$.SI+#5*/44$41+(1$/-#10/3%'$! /4!
HHSIH51$0!=5. SIS, *-51/+SAUHDDR(V/+I'$/0+H+=(1#(5.05%+ "1+#$1+,005$10',-$0!=$.$1-(3%'$+$ &
4,)$0+$4:!

LC Jdd!..."1(2! -8(41-#( .(2(.3 GO(/3&/-(#(1 DN]BMF!=$.$!/44$41+(1 $3(6$!%.(+$,%0:1"#$! +51$0!
=$.$)$*$./"&!,*6%$.+$412(.1J13,*5+$0N/*A1+#$10/3% $I=/01+#$*1-$*+.,25)$412(.IMd!3,*5+$0l/+ML7ddd!
9%63:1I"#$1/Y5$(501%#/0$IDE]dd! ... 'FI=/01+./02$. . $41+(1/1*$=I+515:]

1 C 8+$%!]!=/0!.$%$/+E4$!/*41=#$.$1*$-$00/.&!D$9-$00,6$!1%. (+$, “OF10+$%!]!. $%$/+$41/1+#, .41+,3$:!

JC N:JI6('53$0!DEMIBFI(2! GBAlCIS+#+( 1AL I(2ILN  ©(4,53Y/-$+/+$!DH/@I-F!=$.$!/44%4!

+(H#$13,012(" (=41 1&1(6S.*, J#+1, *-51/+, (/KA O1+(1%.$- %, +/+$I+#SI[HI:

&&



aC "#$!+519! =$.$! -$*+.,25)$41 2(.1 MJ! 3,*5+$0! /+! ML7ddd! .9637! /41 +#$* +#$! 05%$.*/+/*+ =/01)$*+'&!
$3(6$4:!
ZC "H$!.$3/,*,%)1%$"$+01=$.$1=/0#$41= +#1Jdd!..."| QLG4 ZdjI $+H#/*(1/*41-$*+.,25)$412(.1 2,68
3,*5+$01/+IML7ddd!.%3:112+$.=/. A7 I+#SI$+#/*(1=/0)$*+ & $3(6$4:!
KC "#$196$"$+0!=$.$I+#$*1/,.14. $412(.IMJII3 /41D /+41=$.$1 +#$* . $050%$*4$4! * IdNdd! ..."1"S!
1522$.IDMdI3\I".,GO'7IMIB\IS[" 719%>1K:JF: |
CC IS/-#1+51$1=/01+#$411(,'$412(.IMJII3, *I/+1ED+(14$*/+5.$1/*&1.$0,45/1$*n&3$0! *1(.4$.1+(1$9+$*4!
B!, 281 (21+HHSI[HISO+ [+ "#SI[HII$O+./-+01=$.$10+(.$4MDHTOI5*+,"1508:
C<C<ERE)STO('%08".)
GHI! =/0! $9+./-+$41 2.(3! Acroloxus lacustris! 50,%)! G$'/X.$%%o! GHI! ",005$! \ *,%.$%! 8&0+$3!
%.(6,454!184.(38)/:1"#$1%. (+(-(12("(S01+#$!3/*52/-+5.$0!, *0+.5-+,(*0!!
NC P$2(.$10+ .+, *)IGHIISO+./-+,(*71+#$12("(=,%)12(5..$/)$*+0!=$.$1%.$%/154B
/C [HIO$IA7INIA!%.$%!0,n$!DO/+:SNaMMNFRIKZS/0%2 $$!=/+$.1D%.(6,484F /0!, *4,-/+$41 (*]
+H$16,/'1'/1$'1=/01/A4$A * 41 +#$*)$*+ &I13,9$4:
1C ;PII"b!1522$.7!NJd!%.$%!0,n$!IDO/+: S aMMN FBI(2Ha, () &-$.(11=/0/44$41+(IMIEB'!
(2!;P1115228.:1!
-C GHII=/0#10('5+,(*7INJd!1%.$%!0,n$!DO/+: S aMMRHBI LIS +#/+(1=/01/44$41+ (111 (++'$!
-(%+,* )INd 1a3'1(2!-(*-$*+. [+$4GHII=/0#0('5+,(*'DGhIF:!
4C O('53*1=/0#10('5+,(*7INJId!%.$%!0,n$!IDO/+: SNaMNENERILES +#/* ('1=/01 44$41+( 1L (++'$!
S, RIN] 131(21-(5-$*+./+$41-('53*1=/0#10('5+, (' DOhSF: |
NC Jdd!..."I|(2!;PIi"b!1522$.1=/01/44$41+("'0"+) 1<&troloxus lacustris"+4.:)2.1 :1"#$!+,005%$!=/0!
+H#$*1).(5*4150,%)1/10+$.,'$1%'/0+,-1%$0+$712(" (=$4! 1&!%, Yodiel 9 2501+ (104$/. 1+#SIGHII50,)!
IIXNdd!(.IXMddd!%, %$4++(.:!
LC "(1-$/.1#(3()$*/+$07! +#51 0/3%'$0! =$.$! -$*+.,25)$4! 2(.I L! 3,*5+$0! /+! M]7dddl! (! )! /*4! +#$*71 +#$!

#(3()$*/+$0!=$.$!+./*02%..$4!+(1/1-'$/*1+51$!/*4IMZd!..."1(2!,0(%. (%/*(''=/01/44$4!+(1+#$1+518:!



1C UGS /X.$%%ol\,*,-('53%1=/01%'/-$41 *I/INI3'I-("$-+, (*1+51$!/*41+#$10/3%'$I=/01+./02$..$4!+(!
HHBI\,* -(53%1 /41 -$*+., 25)$41 /+| MN7dd@]7ddd! E!)! 2(.! M! 3,*5+SNAINI "O:112+$.! +#/+71 +#S!
' Y5,41=/014,0-/. 43412, (31+#$!-("$-+,(*1+51$:

JC 13dd..."1(2!GHII=/0#I0('5+,(*1=/01/44$41+(1+#SIGS' /X $%6%ol\, ¥ -('53*1+(1=/O +#$!- (‘531 *41
-$*+.,25)$41/+IMN7adi7 ddd!E!)!2(.ILd!0$-(*40:!

aC "#$![H/OSIAL *-51/+,(*13,91=/01%.$%/.$4! 1&(31,* *)1+#.$$!.$/)$*+0!D&$" (=!-(.$!15228$.IN]..'7!
\*O'N7!d:dc\l/*4!  [HIOSIAILL. . 'FI/*413,9,)1+#$311&1)$*+$1%,%S++,*): I"#$*711(R1+#,013,91=/0!
1%%', $41+(1+#$13,* -('53*13$31./4$1/*41 *-51/+$412(IMI13,*5+$0!/+!RAT"O: !

ZC Ndd..."|(2!-(53%1=/0#10('5+,(*|=/01/44$41+(1+#$!3,* -(53*/*41-$*+., 25)$41/+IMN7d @] 7ddd! E!
)I2(IMILOS-(*40:12+$.1+#/3@tL .| (21 GHI'=/O# O('5+, (*1=/01/44$4! /*41-$*+.,25)$41 [+ MN7@dd
M]7ddd!E!)!2(.ILd!0$-(*40:!

KC "#3$! G$',/X.$%%o! 3,* -(53*1 =/01 9%6'/-$41 *+(1/1 *$=1-("$-+,(*1+51$! /*4! Ldd! ..."! (2! GHI! =/0#!
0('5+,(*1=/01/44$41/*41-$*+., 25)$41/+1# )#10%$$412(.IN!3, *54$0:!

CC A* (A4$.1+(! $'5+$! +#5! GHIT! +#8! 3,* -(53%1 =/01 %'/-$41 ¥ [1¥$=] -("$-+, (¥ +51$! /*4I ML} (2!
*5'$/0$Q.$$!=/+$.1=/0/44$41+ (1+#SI3$31./4$1/*41-$*+ B$4Y/+IMN7dad] 7dddIE!)12(.IM!3,*5+8:!

"#E*T1+#3$1-('53*1=/0!.$3(6$4!/*414,0-/.4$4 T [*41+#3$!%5.,2,$4!GHI!=/0!0+(.$4Ed"O!!

C<CKER):21#8/8%'08".)".6)5$U&$.%8.-)

C<C<QNEH-$)58>&.80)VM52(/A:)3$.$ )V8.%"(1"('08.-)K<X4)'.6)Q=EW

"#$1/3%',2,$41'/.)$10515* +D;8EE1(0(3/'ID.FIGHI)$*$12./)3$*+!, *-'5A$41/ 3(0++#$I=H('$I'$*) +#!
(21+#$1:8E.GHINS*$!/01=$"1/01 *-(.%(./+,*)1/1(5+IKd!*5-'$(+,480! (2 +#$1 J:K8!.GHINS*$! /41 +#$!

4841+ +0-.,1$410%/-$.INIDATEF!.$),(1DO$S$!",)5.$IN:MF:1"#$1:8EL. GHI!)$*$101/3%',2,$41,*1/!

*$0+$4! XOG! .$/-+,(*150,%)! %.,3$.01 ;88,1 /41 ;8E GAN! *1 +4#$1 2, 0+1 .(5*47! =, +#! +#$! %.,3/.& XOG!

%, (45-+01+#$*150$41/01+$3%/+$12( 1 +#$10$-(*4/.&IXOG!H+(1/3%', 2&10,9! *+$.*/'12./)3$*+0IDI7IP7107![7!S7!
/<41 FIDOS$!"/1'$IN:NI2(14$-+/,'01 (2B%.0F : h#$.$1*$-$00/.&!/'+$.%/+,6$1%.,3$.01=$.$150$4:1;8EIM, !
[*41:8EIL, 1=$.$1+&%,-/"&50$41 2( .| +#$18+&' (33/+(%6H#(./\=#$.$/01:8EIM, | /*41;8EIL,,,1=$.$150$4!
2(IHHSI>&). (Yoit, N* AN (+#35.1%/*%65'3(*/+$1).(5%0:1;, <$=,0$71;8E!],,//*41:8EI Z1=$.$!+8&%, -/"&!50$4!

2(.! 8+&'(33/+(%#(./! =#$.$/0! ;8E! ],,,! /*41 ;8E! Z,1 =$.$! 50$4! 2(.! +#S$! >&).(%#, ! 4] (+#3$.!

&(*"



0%6/*%5'3(*/+$1).(5%0:1;8E!a, /*41:8EIC, 1=$.$!+&%, -/"&50$412( | +#$18+&'(33/+(Yott (/! =#$.$/0!;8E!
a,,|/*41;8EIC, |=$.$I150$41 2(. 1 +#$1>&). (Yot 11 [*4) (+#$.19%/*%5'3(*/+$!). (5UKXOG!/3%', 2,-/+,(*12(.!
+#$1%.,3/.8! XOG! =/0! %$.2(.3$4! 50,%)1 +#$! €,/)$* "/Y! [HI %('&3%$./0$! /*4] e! 1522%.1 0&0+$3! DM, !
1522$.7!M,1@('5+,(*7d:LI3\AH"X7IM:J13\I3/)*$0,531-#'(.,4$7!d:N! .. \I$/-#1%. ,35.1/*4IME!"/Y!
FNIAY.. 12, 6(53SF:8$-(*4/.8&1 XOG! /3%, 2,-/+,(1=/01 4%+ -/ +(1 +#$!%.,3/.& XOG! = +# +#$!
$O-$Yo-+, (FH+H+YI (=$.1dIBU-(*-$*+./+, (*I(214H"XO01=/0I50$4:I"H#$B1-&-' *)1-(*4,+, (*0ID=, +#1/1X$.<,*
S'3$.1-8&-'$.FI(21+#$1%.,3/.& XOG!=$.$!/0!12("(=0BRAI2(.IN!3,*712("(=$411&!LJI!-&-'$0!(2!d] O12(.!
Ld!0$7! Jd"O! 2(.! Ldll 0$-7! ZND! 2(.1 LI 3, /41 +#$%1 /12, */'1 $9+$*0, (* 0+$%! [+1 ZN 2(.1 J1 3,*:1 "#S!
0$-(*4/.&IXOG!-&-'$!-(*4, +,(*01=$.$!/012("(=0BIcHOI2(.IN!3,*712(" (=$4! 1&!LJ!-&-'$0! (2! ] O! 2(.!

Ld!0$-7![TO12(.IMI3,*71ZRO12(.IN!3, *I/*41+#$*112 *['1$9+$*F*10+$%!/+ZI12(.1J!13,*:! |

0 725 1450 2175 2900 3625 4350 5075 5800 6525 7250 7975 8700
L I ] I | ] | ] ] | | ] J
SSU rRNA ITS-1 ITS-2 LSU rRNA
5.8S
L _ ]
I 1
LSU3 LSU 5 LSU7 LSUY LSu1 LSU 12
- - - - - -
5.8S ITS-2 LSU rRNA
- - - — —
LSU1 LSU2 LSU4 IT§U 6 LSU 8 LSU 10

Original Wade
et al. (2006)
fragment
Primary PCR
Fragment A
Fragment B
Fragment C
Fragment D
Fragment E
Fragment F —— )

O8-&(HPEIB-#$3/+,-14,/)./31(21$5</.&(+,-1.,1(0(3/'\GHIID.GHIF)$*$1-'50+$.10#(=, *) +#$1%.,33.0!

(21 +#8$!;8E!.GHIN)$*$! D, *(.%(./+,*)1 J:K8! /4l A"8 QNFI 50$4! ¥ +#,01 0+54&:1 "#$1 2,.0+1" *$! 1$'(=! +#$!
4,1).131 -(..$O%(*40! +(1 +H#$! '$*)+#1 (2! +#$! (.,),*/'1 ;8E! MO! 2.)3$*+! (2! h/ 4$let al:! DNddaF:! "#$!
$3/,% %) *$01-(..$OYo(*A1+(H+HSI'S*)+H (21+#$12./)35++01/3%' 2, $41=, +#1$/-#1%.,3$.1%/,

&)"



C<C<GA3#)58>&.80)V552W)(RA:)3$ )b

"#$103/"10515*, +ID8SEFL.GHIN$*$!=/01/3%",2,$4!, *I/*$0+$4IXOGL.$/-+,(*1=, +#1%.,3$.0IMKS/*4IMKX!
5O$AI2(1+#$12,.0+1.(5*41/*41 = +#1+#$1%.,3/.& XOG!%. (45-+0! +#$*150$41/01+$3%'/+$1+(1/3%',2&!/10,*)'$!
2./)3$*+1=,+#1%.,3$.0IM 1/*41cGIDOS$S!"/1'$IN:N12(.1 4KL1%.,3$.0F:1110$.,$0!(210,9!, *+$.#/'1%.,3%.0!
=$.$150$41+(10$Y5$*-$1+#,012./)3$*+DOSS!,)5.IN:NI/*4" 1'$IN:NI2(14$+/,'01(21%.,3$.0F:18(3$10/3%'$O0!
%.(6$414,22,-5'++(1/3%',2&1/01/10,%)'$1 2./)3$*+1/*41 *1 +#$0$!-/0$0!  *+$.*/'1%.,3$.10$+0! =$.$! 50$4! +(!

I3 %', 2&+#$I88EN$*$:113%",2,-/+,(*1=/01%$.2(.3$4150 PA@"le F- [HI!%('&:3%$./0$!DM,!.$/-+,(*!
1522$.7!d:NI3\I4H"X07!N:J13\I3/)*$0,531-#'(.,4$71d:NL.. \I$/-#19%.,3$.*4IME!"/Y X/INJL.. 12,/
B('53$F:I"#SIXOG!-&-' *)I-(*4, +,(*01=$.$Y/012("(=0Blca"OI2(.IN!I3,*72(" (=$4!1&!ILJ!-&-'$0!(2!c]) O!
2(1Ld!0$-7130012(.ILd10$-71 ZNDI2(. cdll 0$-/*A1-+#$*I/12, *[1$9+$+0, (10+$%! (21 EA(.1J13,*1 2(.!

1(+#1%.,3/.&!/*410$-(*4/ & XOG

0 725 1450 21|75 zsi)o 3625 43|50 5075 5800 65|zs 7z|so 7975 s7|00
I | | | I

SSU rRNA ITS-1 ITS-2 LSU rRNA

L __ J 5.8S

9R
—
18L 18R 18P
A— — Ap—
SSU rRNA
Primary PCR
— —_— —
18E 180 18F3
1F )

O8-&(HPCHB-#$3/+,-14,/)./31(21$5</.&(+,-1.,1(0(3/\GHIID.GHIF)$*$1-'50+$.10#(=, *) +#$1%.,33.0!
(21+#$!88E! . GHIN$*$I50$4! * +#,010+54&:1; *$! 1$'(=! +#$14,/)./31-(..$0%(*40! +(1 +#$] '$*)+#! (21 +#$!
2.)3$*+/3%',2,$41 *I+#,010+54&:

C<C<CA40".$))3$.$)

IILLMI19!2./)3$*+! (2164, 0+ (*$ILID>LF1)$*$!=/01/3%', 2,810, %)'$12./)3$*+1 50,%)1%.,3$.0!>L/ !
[*41>LIG/014$2/5'+1%. 3$.07 +#(5)#14,22$.$*+1-(31,*/+,(01(21%.,3$.0!=$.$!50$4! =, +#10(3$!0/3%'$O0!
=#$. B! +#$&1 4,41%(+1 /3%, 28! =, +#1 4$3I5'+1%.,350! DOS$! "/1'SIN:N! 2(.!-(3% ' $+$1206.,35.0F: ! "#$!

XOG!/3%',2,-/+,(*1 (21 +#$! >L1)$*$Y0! %$.2(.3$4150,*)PA@"le ™ I[HI1%('&3$./0$! DM, . $/-+,(*!

&*"



1522%.71d:N13\I4H"X07IN:J13\I3/)*$0,531-# (., 4$7!d:NI.. \I$/-#1%.,35./4IME!"/Y L, <IN 12,/
B('53SF:I"HBI+#$.3/1-&-' ¥)I-(*4,+,(*01=$.$1/012("(=0Blca "OI2(.INI3,*712("(=$4!1&ILI1-&-'$0!(2!d]
~012(.ILdI0$-71JeD!2(.ILAI0S-7IZNDI2(ILI3, I/ AI+HSH/12 */1$9+$+0, (10+$%6!/HIN2(.1J13,*:1)
C<C<OD"%+("2$)N)ZT86'4$)5&>&.80)Q)3$)$)

F/.":3,$:/*$2."$E)'0+." H"B8KHD"<.1."#0+"0&+$"024&)()."0+"0"+)1<&."(*0<2.1,"%+)1<"4%)2 *+"
P8K"HQRJ"01"?8K"GHRS" ($*" /."20M$*),3"$("+024&.+7">" (#"+024&.+"")" 1$,"024&)(3"#),/"
S AR)2 24" %+ ((*.1,":$2=)10,)$1+"$("4%) 2.5 #.* " Yo+ " B+.."FO=&."G7G" ($*"0":$24&..,."
&)+," $(" Z)F+DI"#$!I XOG! /3%',2,-/+,(*1 (2! +#$! O@M! )$*80! %$.2(.3$4! 50,*)PA@"le P I[HI!
%('&3$./0$IDM,L$/-+,(11522%.71d:N!3\I4H"X07IN:JI3\I3/)*$0,531-#' (., 45 7Id:N!. . \I$/-#1%.,35.1/*4!
ME!/Y!INDL. 12 */16('53$FI"#$!+#$.3/'1-&-' *)1-(*4,+,(*01=$.$!/01 2("(=0B!ca !"O! 2(.IN!I 3,*7!
2("(=$411&/LJ1-&-'$0!(2!c)"0!12(.ILd!0$-7138012(.ILd10$- 71 ZNDI2(.ILI3, *I/*A1+#$*1/12 *1$9+$*0, (*1

0+$%!/+12D12(.1J!13,*:!!

=>HE)GGX.,3$.0150$4!12(.IXOG/3%',2,-/+,(*

*(825(4) DRSIS(S.%3 O(-2$.0)
58[$)V>IW
M'(-$)5&>&.80)(RA:)VM5?W)Q.%"(1"(08.-)K<X5)".6)Q5C
)
X.,3/.& | :8E G,,1D0S*0SF@IRO bObIbII™II"b bl ar h/4$! i1 \(.4/* DNdddFU! | ]ddd!
XOG | Ty/1$"$41/0!1X.,35.1:8E Q! *h/4$!$+!/:IDNddaFV h/4$! et al:'DNddM7!Néldd
:8E QMN!D/E$*0$FBOR"bIO™1blbbOb™Olb TR “*+*"1 et al:'DNAMZF
I :8E O,,'DO$*0$F@IIRO"bObIbII™II"b"b ar h/4$! i1 \(.4/* DNdddFU! | tcddC
T:/1$"$41/01X.,35.1;8E @A!,*Ih/4$!$+!/:IDNdddAFV h/4$! et al. DNddM7!Ndd4 MNdd
:8E @,,|D/*@$*0$FBAR""000"0IObb"I0™d QR E§4$E”\(-4/*! D(;\(dedd.FLé!d, !
T:/1$"$41/01X.,35.1:8E @1 *Ih/4$!$+/IDNddaFV /43! et al. DNAdM7!INdd:
I'+$.%/+,69$!%.,3%.0 1
:8E @/,,,'DOS*OSRRIBOIbII™II"b"bII™bO ar (/1 et al'DNAMZF
(*+/*"I' et al:'DNAMZF
:8E @.,,,!D/*D$*0$SFBEBbL"I0"b"O0bO"I"Ob R |
P! :8E (N,,'DO$*0$FRIBR"b""bbblI"bOIbO ar h/4$!i1\(.4/* DNdddFU! | $JKd
T:/1$"$41/01X.,3$.:8E QN!,*Ih/4$!$+!/:IDNddaFV h/4$! et al. DNAdM7!Ndds
;8E Q,,ID/*+D$*0$FBBRIDIO"00™bb"0O0b"h ar /A4S (41" DINGAAPUL
T:/1$"$41/01X.,35.:8E Q! *Ih/4$!$+!/:IDNddaFV h/43! et al. DNddM7!Nddz
o ‘8E G, 'DO$*0$FBHRObHOI™O0I0O00bIO0 @R “+/*"1 et al'DNdMZF | $zdd
:8E @D/*+D$*0$FBAOIbb"bIb™b™I0I0I0"0 TR “(*+*"/1 et al:DNMZF
I+$.%/+,6$1%.,35.01 !
:8E @,,,'D0$*0$FBDAL"bbObIb"O"b"ObbO @R [$0,)*$41,*1+#,010+548&,
:8E @,!D/*D$*0$FBBRbL™I0I0I0"00™1bObb R “(*+*"/1 et al::DNMZF
[ :8E @&,'D0$*0SFBIHOOIIObO"bIObO Ol Q) "+ et al:'DNAMZF | $KJd
:8E @,!D/*+D3$*0$FBIDOOIL"00"OlblbOOII"O al) (A et al'DNAMZF
I+$.%/+,6$1%.,35.01 |
:8E @,,!DO$*0$FEBIFOOIIObO"bIObO"OI TR “*+*"1 et al:'DNAMZF

&+



;8E ©,,!D/*+D$*0$FBABROOIb"O0"0lblbOOII"O ar “(*+*"/' et al:'DNAMZF

Sl :8E ,,'D0$*0$FRIBOIOIbO0 0" b "Obl"l aRr “(*+*"/l et al'DNAMZF | $£KJd
:8E @/M,,!D/®$*0$FBOBO"00"blh0"ObOO™ b TR ‘(5% et al:'DNAMZF

N :8E @/d D0$*0$FERHRDObObI"OOb"O" blIbl aRrR “(*+/*"/l et al'DNAMZF | $£Jdd!
:8E Q/N,!DI®$*0$FBMBRO"0"bIO""IblbbOb™ cRrR (/%" et al:'DNAMZF | !

!

52'##)5&>&.80)(RA:)V55?2\)

)

! MKS!D0$*0$RB!HR""bI"00"bOOIb" aRrR >," 0lil[,9(*IDMccMF!! tMKdM
M'ID0$*0$FBI®!O"b!b™1bI"I00"hOO!Ib"! b @d b,.,1$+bt al:'DMccaF
MK D/*+D$*0$FIERI™100bObbO"bO"bbOIOO aRrR >/'1*&-# et al:'DMccKF!
MK @!D0$*0$BHIRGI"bblI"IbbIOO aRr >/'1*&-# et al:'DMccKF
MKG!/*@$*0$F! IROO000™' 00" OlI"™'sO""Ib aRr X/00/3/*$-<! et al:'DNdd]R
MK’ L!D0$*0$FEDRIbIObI"OIbI"IOOb aRr X/00/3/*$-<! et al:'DNdd]R
cG!D/HD$*0$FIMI"O0™0O0bOIbb™0I00"IO a! b,.,1$+bt al:'DMccdF!
MKXID/®$*0$FBOR  "bl"O0O"™OO0bOIbh™0I00!" @R >/'1*&-# et al:'DMccKF

7840".$)V7IW

! >L/ 1D0$*0$FBR'hbO"Ob"I00IIbOIbIOWbO aRr O()/*! et al.\DMccKF LNK
>L/G!DI*+D$*0$FBE'1"00™" GbbOI"GI"GIb"bIO arR O()/*! et al.\DMccKF

! I'+$.%/+,6$!>L1%.,3$.0B ! LLNEd!
> "3!D0$*0$FET'bbO"Ob"IO0IIbOIbIO aRr (%"l et al:'DNAMEF!| !
>L"3M!D0$*0$BBI"bbO"IblIObIIbOIbIO aRr (k%" et al''DNAMZF
>LG3ID/*+D$*0$SEBTO0"'bbbOI"bl"bb"bIO aRrR (5% et al''DNAMZF

>LG3M!D/*D$*0SFBED OO bII"I"O™"'bbbOI" CRrR “(*+*"/' et al:'DNAMZF
1

N,0"%+("2$)ZT86'4$)5&>8.80)Q)VNZEW

! ;0@!M]cd!DOS*O$F@FFIIOINI"OIIIbI"I"™bb WLRI ('3$.! et al.'DMcc)F aJJ!
>0@!NMcK!D®B&*0$FBORO " Olbbb"bIOOIINII"OI WLR| “('3%.! et al'DMcc)F !
1

! I'+$.*/+,6$!10@M!X.,3$.0B 1 1

8"s.;0@,!DO$*0SFETOIObII"OI"lIbbI"I"bb CRrR “(*+/*"I! et al:'DNAMEF!| aNKaaZ
8"s+;0@,,'DO$*0$FBMRDbII"OI"lIbbI"I""bb"IO WLR “(*+*"I! et al:'DNAMZF
8"s+;0@,,,!D0$*0$FBIRbL"""bI"b"bbb™ Ib" CRrR T+ et al:'DNAZF
8"se>0@!D/*+,@$*0$FBAR™II"I"I"IO™O"bbb"b CR “(*+/*"/! et al:'DNAMZF

C<CkH ("4$)3$#)SH$%O0("1+"($48%)

"(16,05/,0$1+#$IXOG1%. (45-+071+#$IXOG!%. (45-+01=$.$1.5*1(*1/*I/)/.(0$)$": " (1+#$1;8EL GHINS*$7!

HHESI=H('SI6('53S!(21Id! .. 1=/ (JASAL FI+HSNS'] 1(AS.1+(10$%/ [+ S ANSO+ [+ +HSBIL Y+ 141 (21 +#$]

XOG!%.(45-+01 (21+#,01)$*$! =#,'$1 2( .1 +#$!88E! . GHIHBSL!)$*$! /<41 0@MN$*$7! (*&IIL... 1(2INJ!... !

=/01'(/4$4) ¥ +#$1)$' A1 +#$1.$3/,* %) XOG1%. (45-+01=$.$! <$%-+1 2(.|1 XOGI%5.,2,/+, (*:! "#$!)$*$./'

%. (+(-(12(M)/.(O$N$'1$'S-+.(%#(.$0,0!=/01/012("(=0B!

MC M:JDY)/.(0$1=/014,00(6$4!, IMddI3'"PS11522$.IDI]NI07INZ:I)IL(., Y-, 4U*4INd!3'1d: JIS["I!
4,00(6$4!,* Mdd!3'14,0+,"$41=/+$.1+(13/<$1 ]| "PSI 152281 /<41 +#$*14,'5+$41 +(!M,1 1$2(.$! 50$F!

"HBI/)].(OBI=/01+H#SHHS/+$A1 *I/13 - (=/6$!(6$*:112+$.=/. 471 +1=/0I'$2+1+(1-(("!

&’ll



NC LI..."1(21$+#,4,53!1.(3,45! DMd! 3)f3'FI H@ASA! +(1 +#$!)$'1 /4413, 9$41 )$*+'&:1 "#$!)$'1 =/0! +4#$+]
(554! *+(1/1+ /&)= +#1-(31010$+I59%6!+(13/<$I+#$1=4$"0:!

LC @*-$I+#$1)$ 1#/410$+71+#$1-(3101=$.$.$3(6$41/*41+#SIXOG1%. (45-+01=$.$!'(/4AS4!(*1+#$1=$"071/*4!
+HHB)$10513$.)$4! H/14+/*<1-(*+/ * )IM,I"PS: |

1C 1= 5.$1(2IKGNdANV!I=/01/%%' $41+#.(5)# +#$1)$'12(.IN1#(5.0150,%)/1%(.+/1'$1%(=$.105%%'&:

JC hHSH+#SIXOG!%. (45-+01#/41 5*1+#$, 1-(5.08! +4.(5)H +#$1)$ 71+#51)$1=/0! $3(6$412. (3! +#$! +/*<!

*419%'[-$4!(*INEW!+./*0,"53,*/+(.1+(16,05/',n$!+#$! 1/*401!

C<CRB#ST0('%08")

101 3(0+! (2! +#$! XOG! /3%',2,-/+,(*01 (2! +#$! ;8E! .GHI!)$*$! %.(45-$4! 3(.$! +#/*! (*$! 1/*47! +! =/0

*$-$00/.&I+(10$'$-+1+#S$1. )1+ 1/+41/3(*) 1 +#$0$! 1/*4011&1)$'1$'$-+. (%#(.$0,01%. , (.1+(1%5.,2,-/+,(*:

eAle5,-<1)$'1 $9+./-+, (¥ <,+1 =/01 50$41 2(.1)$' $9+./-+X! "#$! %.(+(-(! 2("(=0! +#$! 3/*52/-+5.$.0R!

F0+.5-+,(*012(.1+#%leAle5,-<)$'1$9+./-+,(*1<,+1%. (+()(":

MC XOG!%.(45-+0!=$.$1$9-,0$412.(31+#$!/)/.(0B!)$'| =, +#1/1-'$/*T10#/.%!0-/'%S$' [*41%'[-$4! *11-'$/*!
M:J3'13,-.(25)$!+51%:!!

NC "#$1)$'10',-$1=/01=$, }H$A! /41 +#.$$!6('53$0! (21 +#$11522%.1eb1=$.$!/44$41+(1$/-#16('53$! (21 +#$!
$9-,0$41)%"!

LC "#$!)$'10',-$0!=$.$!, *-51/+$4!/+1JHOI2(.IMd!3,*ID(.15*+,"1+#$1)$'10',-$0!-(3%'$+$'&!4,00('6$4F:1"(!
#$'%!14,00('6$!+#$1)$71+51$0!=$.$!, *6$. +$4ISBREME. ) 1 +#$], *-51/+, (=11

]C @*-$)$'0',-$0!=%$.$!-(3%'$+$'&!4,00('6$4 7! (*$)$'16('53%!(2!,0(%. (%0/*("'=/01/44$41/*413,9$4:!

JC 110%,*!-('53*=,+#!/13$31./*$!2,'+$.1=/01%"/-$4! *I/IN13']-("$-+,(*1+51$:I"#$* 71 +#$!0/3%'$!=/0!
1%%',$41+(1+#3$!0%, *1-('53*1/*41-$*+.,25)$4!/+IML7ddd!. %3 2 MNIB *41 +#3$I X O G%. (45-+0:!"#$!

2'(= G#.(5)#! =/01 4,0-1.4$4! [*41 +#$! -(53*1 =/0! %'/-$41 1/-<! ¥ +#$] 0/3! -("$-+,(* +51$:! "#S!

Kdd!...'1=$.$I'(/4$41/)/,*1 *1+#$10/3$0%, *I-('53*15*+,'l/"1+#$10/3%'$!=/0!150$41506:

aC "(I=/0#+#$10/3%'$071ZJd!... |(21+#$!1=/0#,*)11522$.IDP522%$.IXSFI=/0 44$41/*41-$*+.,25)$41/+IML7ddd!
9%312(.IMI3 *:I"#$12'(=G-#.(5)#1=/014,0-/ ASA*41+#$10/3%'$01=$.$I-$*+., 25)$412(1/*1/44 +,(*/'
MI3,*l/+IML7dtelo31+(1.$3(6SI+#$!.$0,45/ 1$+#/*('12.(31P522$.1XS!-(3%'$+5'&:

&_ll



ZC "#$10%,*1-('53*1=/01%"/-$4! *+ (V1 $/FINI31-("$-+,(*1+51$:1Ld]L. .. 'I(2!S'5+,(*IP522$.ISPI=/01/44$4!
+H(IHHS1-$+ B! (21 +H#SI 3B3L./4$1 2, +$. 71 <A1 +#$1-("$-+, (1 +51$! =/01-$*+., 25)$4! [+ ML 7dddiM¥631 2(
3,41+ (I$'5+$1+#$IXOG%. (454+0:!

KC "#$!0%,*!-('53*1=/014,0-/.4$47!/*41+#$[HI!=/010+(.$4!/+\INd’O!5*+,'125.+#$.150$:!

C<CRE/(8/8%'08".)"/)*NR)*("6&%04

"#$1 .$3/,* %) XOG! %.(45-+0! DN..'F(2! +#$! 88E! .GHI! )$*$7! >L! )$*$! /541 O@M! )$*$! /2+$.! +#$!
6,05/',n/+,(*,*1)$1$'$-+.(%H#(.$0,0!=$.$1%65.,2,$4150, %) eAlY5,-<IXOG!%5.,2, -+, (*HSHb. (+(-(!
2("(=01+#$!3/*52/-+5.$.0R!, *0+.5-+,(*012(.|6Y 5,-<IXOG1%5.,2,-/+, (*I<,+1%. (+(4(:

MC JI6('53$0!(2H#$IXPI1522$.1=$.$!/44$41+(IMI6('53$!(21+#$IXOG1%. {45-+0:!

NC 11eAlY5,-<10%,*1-(53%1=, +#1/13$31./*$12,'+$.1=/01%'/-$41 *I/INI 31 -("$-+, (*1+518:1 "#S*71 +#S!
0/3%'$!=/01/%%" $4!+(1+#$10%, 1-('53*1/*41-$*+., 25)$41/+IML7ddd!. %3R0S (40!

LC "#$12'(= G#.(5)#=/014,0-/ A4 *A1+#$10%, *I-('53*1=/01%"/-$411/-<!, X +#$10/3$!-("$-+, (*1+51$:

] C d:Z313'1(21XS115228$.1=/01/44$41+(1=/O#1+#$10%, *I-(53*I/*41+#$10%, *-('53*1=/01-$*+.,25)$412( !
Load!0$-(*40:1"#$*71+#$12' @ #.(5)#1=/014,0-/. AS41*41+#$10%, *I-(‘53*1=/01%"/-BH 1/-<! *1+#$!
0/3$!4+51B!/*41-$*+., 25)$412(.1/*1/44,+,(*/'IMI3 545 (1. $3(6SI+#$].$0,45/ 1$+#/(1-(3%'$+$1

JC "#$10%,*1-('5341=/01%'/-$41 X1/ -("$+, (M +51$1 FAILd! ... (211522$.! SP1=/01/44$41 +(1 +#$)!

-5+ .$!(21+#31eAlY5,-<I3$31./*$+(1$'5+$+#S$I[HN41+#$109%0, *1-('53*1=/01-$*+.,25)$4!12(.IMI3, *:

C<CHBA:)\&'.08/8%'08".)".6)53U&S$.%8.- )

XOG! %.(45-+0! =$.$! Y5/*+,2,$41 50, ) /1 H*([.(Zo H[ BAddd! 0%$-+. (%o#(+(35+$.! 1$2(.$! 0$*4,%)! +(!
V-.$HA*-12(.10$Y5$*- %) IP(+#10$+0$!/*41/*+ 0$*0$10+./*401=BBY5$+-$414,.$-+'&! (*1/*1%6%',$4!
P,(0&0+$301LZLAI[HII0$Y5$*-$.150,)1P, )[85!+$.3,%/+(.1-&-"$I0$Y5$*-, *)1-#$3,0+., $0V+IV-.()$*!

A

C<CH(.4%(810"2$)53U&$.%8)

[1*(6%'1+./*0-.,%+(3%! 2(.! Acroloxus lacustris!=/01)$*$./+$4! *1+#,010+54&: I GHI'Y5/*+,+&! [*41 iR

=$.$!-#$-<$4150,*) +#$le51,+!"'5(.(3$+$./*41+#$!e51,+IGHIIPG!I00/&!g, +!ID"#$.3(1",0#$.18-,$*+,2,-U!



eMANMME:!"#$! *+$).,+&! (2! GHI!=/0! 3$/05.$4150,%)1 +#$![),'$*+1 P, (/*/'&n$.| NMdd! /41 +#$1 1), '$*+1
GHIlladdd!H/*(1g,+!DI),'$*+U1IdaZMIMMF: "#$IHS PH$O+X (EIBGHIN)*$+ -IAO(/+, (\(45'$!
DSZ]cdF!=/0!150$41+(1%5.,2&!3GHII2. (3IGI2!+(+/IGHI:"#$*71 *4$9$410$Y5$*- )" 1./.,.$01=$.$!
%.$%/.$4150, *) +HH#SIHSPHSO+IE"+./1[,.$-+,(*/IGHIL, 1./.&IX.$%T./+,(*ig, +12(JA"53,*/IDHSPU!SZ]NdF!
[*4THSPH$9+\5'+,%'$9! @' (D! 2(.! A"53,*/7I A*4$9! X.,3$.18$+!M! DHSPH$9+U! SZLLIF:!;,1./.,$0! =$.$!
Y5/5+,2,$41 50,%)! +#$! €51, +! '5(.(3$+8$.! /4! +#$! e51,+! 40[HI! >8! g,+! D"#$.3(",0#$.! 8- $*+,2,-U!
eLNKJ]F:1;,1./.&12./)3$*+!'$%)+#14,0+.,15+,(*01=$.$1/*/'&0$4!50,%)1+#$11),'$*+1P, (/*/'&n$.INMHd!
HHBI),'$*+1> )#IB$0,+,6,+&I[HIIg, +!DI),'$*+UlJdaANaF: */'T' 1./ &1Y5/*+ 2 -/+,(*1=/01%$.2(.3$4!

1&! 50,91 +#$! gIXI! ;,1./.&! €5/*+,2,-/+,(* g,+! 2(.! A"53,*/! DG(-#$U! gg]KN]F:! "#$! " 1./.&! =/O!
0$Y5$*-$4!/+1[$$%!8$Y!DOS*+.$12(.1b$*$+,-01/+41 b$*(3, 08B! E* 6$.0,+&! (21 H(++,*)#/3F! (1 +#$!
A"53 */IH$9+8$Y1Jdd!50,%)I/4A"53,*/IH$9+8$Y Idd!ENI\, 4! @5+%5+!Ldd!-&-'$!<,+! DA"5IJPCO

NAALFI+()$*$./+$1ZI1*5-'$(+,4$10, +$0196K-8U$/40)

C<CH¥-$%G8.-)/"()N".0'28.'08". )

["19%.$-/5+,(*0! =$.$! +/<$*I +(1/6(,4! -(* +/3,*/+,(*7' =#,-#! -(5'4' #/%%$*! 45.,%)! [*&! 0+$%! (2! 0/3%'$!
%.$%/./+,(*0'D[HIfGHI'$9+./-+,(*7IXOGY3%'",2,-/+,(*7'b$'TXOG!%5.,2,-/+,(*01/*41-&-"'$I0$ Y 5$*-,*) F:!
"#$!9%.$5-/5+,(*0! ,*-'54$4! <$$%,*)! 1 -'$/F =(.<F)LB/ KV H#SVLT-'$/* %) %,%$++3$0!.$)5'/.'&! =, +#!
4,5+$4!/-,41DA:M! >O'F! +(1 4$0+.(&! /*&! %(00, L'$! [HI! -(*+/3,*/+,(*! ) *1 +#$! %,%$++$0! /*4!50,*)! 0+$.,'$!

%,%%$++$!+,%07!%'/0+,-1%$0+'$07!)'(6$07!./-<07!0-/'%$'11'/4$01/*4!.$/)$*+0:!

C<IBA:)53U&$.%9):.'#,4%4))

C<I<BA:)5$U&$.9%$):44$2>#,)'.6):#8-.2$.0 )

)43 0$Y5$+-$0! (2! +4#$!;8E! . GHIN$*$! =$.$!/00$31'$4! 50, )1 +#$1 "S[! /*41 PIX1%.()./30! *I +#$!
8"I[SH!%/-</)$!6%$.0,(*IM:J:LID8+/4$*let al:7NdddF:1"S[1=/0150$41+(1+., 31+#$!%.,38.01/++#$IIR1/*4!
LRIS*401(21+4#$1/3%', 2, $410$Y5$*-$01/*41 PIXI=/01+#$*150$41+(1/0GHBES!+., 335410$Y 5$+-$01(21+#$!
:8ELGHING*$12./)3$*+0 ")1,$"0"+)1<&.":$1)¢ | +#$10$Y5$*-$0! (21+#$!88E! . GHIN$*$7I>L1)$*$!
[410@MI)$*$71+#$!"GSW!1%.()./31=/0150$4!+(1+., 31 +#$1%.,3$.01 [+1+#$I JRI /*41 LRI$*401 /41 +#$1 bIX]!
%.()./3! =/0! +#$* 50841 +(1 /00$31'$! $#-+.,33$41 0$Y5$*-$01,$" 0" +)1<&." :$L)K1 0$Y5$*-$0!

I%ll



YA/ +$A *1H#,010+54&1=F. SI-H#S-<SAI2(\-(*+/3,*/+, (=, +#IP'/0+0$/.-#$0M#. (5)HHOPA:! (+#SIGHI!
~50+$. 71$/-#10,*)'$12./)3%*+1=/01-#$-<$411$2(. $I+#$!/00$31 &1 0+$%:!

12+$.12,% 0#,%)| +#$! 0$Y5$*-B0$31'& 7! +#$! -(*0$*050! 0$Y5$*-$0! =$.$! 1. (5)tt-+kA4HS*$+,-1 [/+/!
S*6,.(*3$*+Db[SF1%/-</)$!6%$.0,(*IN:ND83, +#f al:7IMcC]P410510$Y5$*+ &I/, )*$413/*5/" &: I'H$!

:8E!I D, *-(.%(./+,*)! J:K8! /*41 A"8 QNF! /*41 88E! .GHI! 0$Y5$*-$0! =$.$! /',)*$41 50,)! +#$! 0$-(*4/ &
0+.5-+5.$1/01/1)5,4%:1 "#$! /', )*3$*+1 (2! +#$! >L! /41 O@M!)$*$0! =/01)5,4$41 1&! +./+0'/+,*)1 +#$! [HI!
0$Y5$*-$0!+(1/3,*(!/-, 410$Y5$*-$0)!

X.(1'$31%(0, +,(*0!,¥12(.=/. 4! /*41 $6$.0$!0+./*40! =$.$! 2, 954! 3/*5/" &1 =, +#,*1 +#$! 8+/4$*1%/-</)$! 1&!
$2$.$5-SI+(1+#$S1+./-SIAIR( I+#$I0$Y 5$*-$0:I#$. $1*$-$00/. &10$ Y 5$*-$01=5. 5! $%$/+$41+(I(1+/ <11 $++8.!
Y5/, +&I0$Y5S*-$14/+/:1>(=$6$.71/31,)5,+&!-(4$01=$.$!/00,)*$4!=#$.$1*$-$00/. &!+(1%(0, +,(012(.I=#, -#!
HHSIOSY 5S*-$14/+/1=/01-(*+ /4, ~+(. &I (15* *2(.3/+,6$:| AX1-/0$01=#$.$! (*$10-41#/41/1-'$/ 10$ Y 5$*-$!
[FA1+HSI(HH#S. A 1%((1Y 5/ +&I0SY 5S*-S7I+#SI0SY 5S*-$I (21 +#$1-'$/.10+./41=/0150$4!+(14$-, 41 +4#51 1 /0$!
[+14H#+19%(0,+, (*:| AX1-/OSOI=HS $I 1 (+#10+ /<401 0#(=$A10+. () 15+1-(*+./4,-+(.&1%$/<0!/+1/1),6$*1%(0, +,(*]
+#$*1 +#,010,+$! =/01 -(*$,84!/31,)5(50! /41 /00,)*$4 1 +(/*1/31,)5,+&! -(4$:! ;, <$=,0$7! =#$.$! 1 (+#!

O+ /X401 M %((1Y5/' +&I0SYES*-$I/+1/1), 6$*196(0,+,(I+#$*1/)/ *71+#,010,+$1=/01/00,)*$41/*1/%%. (%.,/+$!
131,)5,+&!-(4$:1O(4$0!2(.1/31,)5(50!0,+$0!50$4! *I +#,010+54&1 2("(=$4! O (@ E#4$* DMcKIF! DOS$!
"/1'$IN:ILFt

='>S#$)CE 4;,0+1(21/31,)5(50!-(4$012(.1/31,)5(5010,+$0!, *I[HI10$Y5$*-$0!DO(.*, 08 (=4$*7MCcKJIF:

9'4%$)'2>8-&80,) N"6$)
110 ! \ !
Ni.'b ! Gl
e ! h!
O!(.!b! 8!
oI ! s!
bi(.I" ! g!
I (1O!(.Ib!D*(+!"H W
[1(.!1O!(.I"ID*(+!bF ! >
I'(Ib!(.I"ID*(+!OF ! [!
O!(.Ib!(.I"ID*(+!IF ! P!
NeIobIC" ! H!




C<I<E+ #"-3$.508%):.'#,4%4)

C<I<CHE"48.-)?.'2>8-&" &4, #8-.$6)580$4)

X, (+(1%#&' () $*$+,-1/*/'&0$07!b1'(-<0!6:d:cM1!1DO/0+.$0/*/7INdddF!=, +#14$2/5'+10$++,*)01=/0150$41/01/!
)5,4$1+(1.$3(6$!,*4$'0T%((.'&!/",)*$41%(0,+,(*01/+414,6$.)$*+1.$),(*0l(2![HIIOSY5$*-$0!/" )*3$++0:1)
C<I<Ce$408.-)/"()*+ #"-$.$08%)58-. %

" $$! '$¥)+#! 4,0+.,15,(*| 0<$=*$00! +$G+0! 50$4! +(! $0+,3/+$! +#$! %H#&'()$*$+,-1 0,)*/1 D>,",0! |!
>5$'0$%1$-<7IMCCNF:IA*(4$.1+(14$+$.3, *$196#&' () $*$+,-10,)*/ | FOBADI3S+#(Z /5 110+/+,0+ -1=/0!

50$4: I#S*+#$1/16/'5$01 $I'S00ID(.I3(.BI$)/+, 6SF+#/*1+#S1- + -6/ SFNBBEOL. 05"+ *)12.(31+.$$!
'$%)+#14,0+.,15+,(*01 1/0$4! (*1./*4(314/+/0$+0710$$! "/ 1'SIN:JF710,)*,2,-/*+1%6#8 () $*$+,-10,)*/'1 =, "1 1$!
%.$0$*+$41D> ", 01/*41>5$'0$*1$-<7IMCCNF:1O. +,-/'16/'5$010#(=16$.&1", ++BI-#/*)$I L$&(*4IMJ1+/9/71/*41
+H$.$2(.$!,+1,01/--$% B (150$! +#$! - +,-/16/'5$1 2(.INI!+/9/12(.1).$/+$.1*531$.01 (21 +/9/1 D>," 0! /*41
>5$'0$%1$-<7! MCCNF:! "#$! 0+/+,0+,-1 =/01 %6$.2(.354! ¥ XIEX+! 50,%)! +#$! /*4+ $$0! -(33/*41 =, +#!
Md7ddd!.$%' -/+$0:!

=>SHP)AL#$!-.,+,-/'16/'530!(2!>,",0!i!>5$'0$*1$-<!DMccNF!XId:dD:

A&2>%$()")1'(482"., Y A&2>$()")="T" )
8./"(208@%)480p4 J! al 2 K c! Md MJ NJ
I\/)Idi @cd | @zd | @I | @IM | Q]! | @L]!| @:NL| @Ma
Jd! @:ZzZK | @JIK | @' | @:L2 | @GNJ | @NK| @:Mt| @:MN
Mddi @ad | @Ja | @d! | @LM| GNJ | @:Ld | @Nd| a&:Md
NJd C:KM| @:]L! | @:Ld | @Na | G:NMN| @&Nd | @:Ma| @dK
Jc;d! Cd:IZL! Cd:I]L!! Cd:INZ! Cd:lNc! d:NL Cd:IMa! Cd:IMNI! Cd:IdZ!

)

C<I<C($$)N".40(8&%608")

"#$1 3/9,3531 ', <$' #((4) D\;F! 3$+#(41 2(.! 15,4,%)! %6#&' ()$*$+,-1 +.$$0! D $0$*0+$,*7! MCKMF! ,0! /!
H[-+$. O++SISSHH(AH#+] $-(6$.01-+4#SI LS0+1+ . $$I=, +#1-+#$13/9,3531%. (11, +&!(2!(10$.6,*)1+#$14/+/!
50,%)1/10%8$-,2,-13(4$ 1 (2![HI10510+,+5+,(1+ $$01=$.$1-(*0 +.5-+$4150,%)1+#$IX#&\:1D6%.0,(*1L:dF!
%/-</)$IDb5,*4(*let al: 7INAMAF =, +#1+.$$I0$/.#,)12("(=, ) IHS$5.,0+,-1%.(-$45.$1=, +#IMdL./*4(310+/.+]

+.$$0!/+411$0+1 (21*$/ GB)HL(5. CH+$.-#/%)$!/*41051+ .$86.5% *)C$)./2+, )1 1./*-#10=/%%, *): I "#S$!



)$*$./'1+ 351, $6$.0,1'$13(4$",*-(.%6(./+,%)1)/33/IDb"G< ! FID;*/6$kr al: TMcK]UhSlal: 7!MccIF!=/0!
50$41+(1-(..$-+135'+,96'$10510+,+5+, (NIRES0: IP((+0+./%!.$0/3%", D" $'0$*0+$, *7IMcK IF ¥ etefel!
$%',-/+$0!=/0!5*43$.+/<$*1+(1/00,)*105%%(.+!+(11./*-#30! *I+#SI\; |+ . $$:!

P/&$0,/*! *2$.$*-$! DPAF! D;/.)$+!i! 8,3(*7! McccB! 0,3,'/.! +(1 3/9,353!",<$" #((4! ,*! +#/+! ,+1/'0(!
$3%'(&0!",<$' #((416/'5$0!15+!5* <$13/9,353!' <$' #((47!PAIAS+$.3 *$OI+#$! (Yo WBI6(+#$0,01 +#/+]
3/9,3,080! +#$! %(0+%$.,(.!%.(1/1,",+&! D>('4$.1i! ;$=,07! N&dPA! /*/'&0,0! =/0! 5*4$.+/<$*! 50,*)! +#$!
\.P/&$0!D6S.0,(*I L:M:NF1%/-</)$! DG (*Y5,0+1il >5$'0$*1$-<7INddLF:!"=(1, *4$%$*4$*+1 5+0! =, +#12(5.!
#] %01 (2!/1V/.<(6!O#/,*1\(*+$! O/."(| D\O\OF! /') (., +#31=5.$150$4! +(1 $9%'(.$! +#$! +.$$! 0%/-$:1 PA!
[4/'80,01=/01-(*45-+$412(.1313,",(N$*$./+, (*01=, +#1+ $$10/3%' %) $6$.8&Mdd)$*$./+,(0:1"(1$*05.5!

JASY 5/+$1-#] ¥10=%%, *) T/1.I¥)$ 2SI+ %)106/./35+$.01=$.$1+$0+$AI=, +#1+4#$1(%o+,3/'1%/./3$+$.150$41+(!
-(*O+.5-+! +#3!1 2 */'1 + . $30:! @*'&! /2+3$.! +#$! P/&F0,/*1\O\O! 0%/.-#$0! #/4! . $/-#$4! /! O+/+,(*/.&! %#/0$!
D, *4,-/+ )1 (*6$.)$*-SI (21+#S1-# 0N (*+(1+#$1+/ ) $+14,0+., 15+, (*FI=/01+#$! 551$*4$4:111-(*0$*050!+ $$!
=/0115, 150, ) 1+#$1/0+12j1(21+.$$0!D15.* *IMNIAMF: "#SNBB$!. $6$.0, 1'$I3(4$1, *-(.6(./+,*)!
)/33/'Db"G«< ! FID;/*/6$et al:7TMcK]U!bGal: 7'"MccIF!=/0150$4!1+(!-(..$-+!35'+,%'$!0510+,+5+#F#Q!12(.
+.$$0:

"HSIHS, JE1(. @(,*,*)! DH_FI3$+#(8/, +(5!i1HS, 7IMCKZE /41 ) (. +#3,-14,0-+/*-$1+ $$!-(*0+.5-+,(*
3$+#(4!=#,-#!,01.$'/+,65'&!2/0+!/*4150$0!/13/+.,914,0+/*-$014850+0! +#310$%0/ [+, (*1=,+#,*1$/-#!1%/,.!

(21 0$Y5$*-$! 1/0$A4! (1 +#51 /6$./)$! (2! 4,6$.)$*-$1 2.(31 /! (+#$.1 0$Y5$*-$01./5.1 il ;, 7! NdddF:1H_!
14/'80,01=/01%%.2(.3$4150, %) +#$IXIEX+1D6$.0,(*]:dLMdF!%/-<DBE=(22(.47NddNF:I*(.IH_!/*/'&0,07!
3(45'1%6/./35+5.01 =551 $0+,3/+$41 2("(=, )1 41 +$./+,(*1%.(-$00U! 2(.1 $/-#1 +.$B! +451 96/./35+$.01 =$.$!
$O+,3/+$A* 415041+ (115, AH+HSIFGO+1+ SIS+ 1+#$. $I=/0(125. +#8.1,3%. (6$3$*+1(2H+#$! <$' #((410-(.$:!
HENS*S./1+,35! . $6$.0,1'$13(4$,*-(.%6(./+,%)1)/33/Db"G¢ | FID;/*/6$kt al:TMcK]U!hSlal: 7IMccIF!
=/0150$4!+(!-(..$-+135'+,%'$10510+,+5+, (101 2+ ST ((+0+./%!.$0/3%",)! D" $0$+0+8,*7 MK IF 1=, +#!

Mddd!.$%',-/+$0!=/0!5*4%$.+/<$*12(.IH_!+ $$0:

AL+, 01+#$0,01+#$! 1 (T4 D5%%(. +16/'5B0HP/&S0, /1% (0+$.,(.1%. (1/1,'+,$0!/.$!.$%.$0$*+$411&12(5.!
-/1+$)(.,$01/012("(=0H

MC "5"&!05%%(.+$4!D\;IMdd 7!H_IMdg 7!PA!IM:ddF:

"



NC 8+.(*)'&7!#,)#&716$.&!=$"ID\;ecdj 7!H_lecgl 7!PAlsd:ccF:

LC h$"7!3(4$./+$ID\;szd j 7!H_IsZ{l 7!PAled:cdF:

]C h$/<7V'(=ID\;edd | 7IH_leJ§ 7!PAled:ZdF:

P./*-#$0105%%(.+$41, 1+ Zdj!(211((+0+./%!.$%' -1+ $0!/.$!-(*0,4$.$41+(11$! UEY%%6(.+$A0S4!(*

0,35'/+,(*10+54,$@>$4)$07!MccNU!>,",0li!P5" 7'M &L

C<I<CZ1082'#80,)=$40

h#$. 310648 ()$*$+,- 1+ $$01A(*(+18,$' 41$9%$-+ $41+ (%6 ((HBOBH +&H+SDNS0$25' 1+(('1+(10%$-, 2, -/"&!
+$0+1/+$.%/+,6$I#&Y6(+#$0$0:1"#,01,01%/.+,-5'/.' &1 50$25'1 =#$.$1/105%96(0$4' &! 3(*(%#&'$+,-1).(5%! 1/0$4!
(<1414, +,(/1+/9(*(3,/'1-100,2,-/+,(*01, 01*(+1. BO('6S4!/0N/13(*(Yot&'$+,-1).(5%! *1 *2$..$41+ .$$0: P&
C(KOHL* ) B SBIH(1. B2+ +HHSISOVS-+ A +(96( () &I /FAI+HSH1-(3%). %) +#,01+.$BI +(1+#85] 2. $41+.$$!
B! 0,)%,2,-/*-$1 (2! +H4S0$! /'+$.%/+,6$! +(%('(),$0! -/*1 15! /00$00$4:! A2! +#$! (Y%o+,3/'! +.$$! %.(6$0! +(! 13!
0,)%,2, -1+ &I1$++$ I+#IHHSI-(*0+ ./ *SAIHBFTI+HSIHRI6 (+H$D, O $O+$A1L&I+#S-(*0+./, *$41+.$$1, 0!
*(+L(L50+/*A1- /113 $2B-+SAAS.H/+, 6S106#& () $*$+, - H&Y6(+H$0$01=$.$1$6/'5/+$411&!, <$' #((4!50,*)!
1'8#,3(4/,.1 W>/0$)/=/' DGS;;FH$0+1D8#,3(4/,./Nil>/0$)/=/7IMcCCFI(*IH_1)$*$./+$41+(%('(),$0!/0!

,3%'$3$*+$4! *IXIEXe:!

C<I<E('.4%(810"2$)53U&S.%$4) . #, 454

C<I<I4E(.4%(810"2$):44$2>#,))

"HBI+./%0-.,%+(3$10$ Y 5$*-$0! /*41+#$1+./*0-.,%+(3$!/00$31'&! =$.$1%6$.2(. 354! 1&![$$%!8$Y10+/22:1"#$!
2,.0+10+$%!(2!+#8!+./%0-.,%+(3$!//00$31'&!=/0!/4(%+$.1+.,33,4)/*41. $/412,'+$.,*):"#$1%.()./3!18K$=$.
D_/*)et al:TINAM]F!=/0150$4!+(1+.,31/*41+(1.$3(6$!/4(%+$.10$ Y 5$*-$0! /@I%E, +&!.$/40:1".,3334!
$/40!=$.$! +#$*1 /00$31'$4! 1&! +#$!%.()./3!".,*,+&! Db./1#$1.ul: 7' NAMMF! =, +#1 4$2/5"+1 0$++,*)01 +#/+1
[(=1-(5+,)01=, +#1(* &IMdd!1%1/01/13,*,3531'$%) +#:1"( L$3(6$!.$45*4/*-&!/*41-'50+$.1+#$1/00$31'$4!
-(*+,)07!0LA"D;,!i! b(4n,<7!NddaF!=/0150$4!=,+#!d:cJ!/0!+#$10$Y5$*-$!, 4$*+,+&!+#.$0#('41 *4IN!/O!
+#$10-(B! (21 +('$./*-$12(.). $45*4/*-&: 1 OIXLI D>5/*)1iVA/*TIMcCCF! =, +#14$2/5'+10$++,*)01 =/0! +#$*!

50$41+(1-(..$-HHS/00$31'$41-(*+,) 0141 $- $/+S=1#, YHIY 5/ +&1-(*+)O:



C<I<I4®6808".'"#)=(".4%(810"2%4))

A*l 44 + (%) +] C#$! *(6%"! +./*0-.,%+(3$! 0BY5$*-$! (Acroloxus lacustrisT! +./*0-.,%+(3$! 0#(+)5*!
/00$31',$0!D"8I0F(Biomphalaria pfeifferi'Db \ndMdddddM:Mb \hdMMKaNd]: MFIDP544%$*1(e)!
al:7' NdMKB#hnaea stagnalis! D", MKdMMo@,Nca]ZL:MF! D8/4/3(+(! et al:7' NAMNF! /@épaca
nemoralis! Db";EdMdddddM @b ;EdAMM]ZLKa:MFYB.<6',$+kr al: 7! NDMZR.$! 4(=*'(/4$4! 2.(3!
b$*1/*<:1"./*0-.,%+(3$!/00$31'&! (2! Physa acuta'=#,-#!,01%51",0#$4!,*1G(3,)5,$4¢ al:! DNdM]F!=/0!

0$*+1&!_(*/+#/*1G(3,)5,$.1D%S$.0(*/'-(335* -/+,(*F:])

C<I<I4D8.68.-)Z(0+"#"-4))

"HBI2, 0+10+$%! K AH#( () AS*+ 2,1+, (X1 OH+(14$+$.3, *$1-BEEHN.$'/+, (*0#,%0/3(*)10$ Y 5$*-$0: A+

01 /0(1$00$*+ /' +(14,0+,%)5, 041 1$+=$$*1)$*$! -(%,$0! +#/+1 $,+#$.1 (.,), */+$41 2.(3! /1 -(33(*! /*-$0+(.!
. (5)H10%$- [+, (MI$6S+HID(A+H#( OFI(I(..), /+$Al+#. (5)#IA5%' -1+, (M1$6$*+IDY%L./ () OF:I@*&I(.+#(()!
)$*$0! %.(64F! *2(.3/+,(*1 (1 +#$! $6('5+,(*/.&! .$'/+,(*0#,%0! (2! 0%$-,$07! +#507! +H#$! 4$*+,2,-/+,(*1 (2!
(+#(())$*$01,016,+/'12(1/*&1-(3%./+,6$1)$*(3,-1/*/'&0,01DH,#,(! et al:TINAMZF:!

A +#,01 0+54&7! (+#(()(50!)$*$0! =$.$! ,4$*+,2,$41 ¥ +=(1 4/+/0$+0:! "#$! 2, k!, B/ B/IBII2(5 !
#8&).(%#,'*1+19] Dicroloxus lacustris7Biomphalaria pfeifferilLymnaea stagnalis\|*4! Physa acutaF7!
=#,'BI+HSI0$-(*414/+/0$+ *-'BASA+#$12(5.14&,). Yok, [*1+/9/196GDlea nemoralis:IX..,(1+( (+#(()!

A$ 2 o[+, (T1+.[40-. Yo+ (3SI0SY SSHBON+/9/1=$.$12,'+$.$411&1'$*)+#150,4)18$Y g, +IW$.0,(*Bld:Md:M!
+(1 (M&! /(2! -(*+,)01 ). $/+$.1 +#/*I Mdd! 1%! D848t al:7! NdMaF:! "#$! *5-'$(+,4$! 0$Y5$*-$0! (2! /"I
+./40-.,%+(3$01 =$.$! +#$*1 +/507+$41 +(I /3*(! /-40! 50,%)! "./*O[$-(4$.! GH$/0$! 6J:J:d!
BE++9%0Bff), +#51:- (3" /0[$-(4$." /*0[$-(4$. F:! "#,0!%.()./3! =/0! .5%1 50,%)! +#$! 4$2/5+1 0$++,%)0!

=# 41 4$*+ 2,301 (%$*1 .$/4,%)1 2./3$0! D@G OF! +#/+! [.$! [+1'$/0+! Mdd! /3,*(1 /-, 40! '(*):! @.+#(()(50!
0$Y5$*-$0I=$ 15451, 45%+,2, $AY3(*) +#$!+./*0'+$41)$*$0150,*)IX (. +#(\0;!D"/1/.,li1857INdMZF =, +#!
4$2/5'+0$++,%)0:1@ . +#('()&!%.$4 -+, (IL&IX(A+#(\0;1,010,3, LI+ (H+#+(21+#$13(.$12/3,,/.1@ +#(\O;!
D;let al:7!NAdLF! =, +#1 1(+#! 3$+#(40! 1/0$41 (*! $-,%. (-1 1$0+! #,+0I@V 0+ C'I P;I8"R! /*4!
\.<(6!0'50+8$.,%)!/")(., +##3! D\O;F 7! 15+ X(+#(\O;! 01 3(.$!$22,- $*+715+./2/0+! /414 )#'&1 0-/'/1'$!

D"/1/.,1i1857!INdMZR:!



@.+#('()1%.$4, -+, (1L&IX(+H#(\O;L.$Y5,.$012(5.1%.()./30!DX$.'1J: 97 IX&+#(*IN:97HOPAIP'/0+!/*4NO;F!

[*41=[01-( *45-+$A150,%)1+#$12(" (=, %) 10+$%0:

MC A*9%65+1%.(+$,*10$Y55*-$01=$.$1%. 5961 SAI2(.3/+1=, +#1%. (+$,*!,45*+,2 15.0:

NC A*%65+19%.(+$,*10$Y5$*-$01=$. B! +#$%12,'+$.$411/0$4! (*13,* 3531/"(=$41%. (+$,*1'$*)+#0! DNJI/3,*(!
/- AOF1/*413/9,35319%%.-$*+1(210+(%!-(4(*0IDNdjF=(12,'$0!=$.$!%. (45-$4BI/1) ((41%. (+$,*12/0+/!
2,'Bl+#1+] *-'5AS0!+#$1 ) (4 Y5/' +&! 0SY5S$*-$0! /<41 /1 %((.1 Yo.(+$,* 2/0+/12, 'Sl +#/+] *-'5AS0! +#$! %((.!
Y5/, +&!0$Y5$*-$0:!

LC 111Y/0+4/+/1/0$!=/01+#$*1- $/+$412.(31+#$1)((41%. (+$,1D+/12,'$!50,%)1Q3/<$1'/0+41R:!

1C XLI'$1QI" @), *0+ Q"1 P;I8"R!I 0$/.-#$0! =$.$! +#$*! ,3%'$3$*+$4! 18! 5+4$.+/<,%)! *4,6,45/C
NI, *0+ @'1P;18"10$/.-#$012(.|$6$.&!+./*0-. %o+ (3$!, *4$%$*4$*+'&:

JC P'/0+!.$05+01=$.$!+#$*1-(*6$.+$412. (3IHOPAIP;18"1+/15'.1(5+%5+2(.3/+1 *+(1/12(.3/+1+#+1-/*]
LBI'(/A$A1, <+ (1+#$I(+#(3-14/+/1/0$150,)1Q%(.+#(3-'P'/0+X/.08.R:

aC PSO+#,+012(.1/"1+./%0-., %+ (3S0I=$.$I+#S*, 45++ 2 $A1&I%6/./"$10-/** *)|(21+#S$], *A®) 4T+ C
["1P;18":1"#,010+$%1%. (45-$41/10,*)'SI 1$0@Y, +12,'$12(1$/-#1+./%0-.,%+(3$7!=#,-#1=/0!'[+50$4!
+(12,*41( (' ()01/*41%/ ' ()0:! |

ZC @.+#('()0'=$.$I+#$*1, 4%*+ 2, $4150,%)1Q%(+H#(3-X/,.0@ .+#('()0:%&RI/*41+#S$! (5+%5+0! (21+#,010+$%!2(.!
["1+.%0-. %+(3$01=$. $I+#$*13$.)$41+()$+4$.1/412841+ (\OL;:

KC XLI00! =$.$! +#$* 4%*+2,$4! 1&! *(.3/,0,%)! +#$! 0-(.$0! -/“5'/+$41 *I 0+$%! Z! 50,%)!
QU(.+#(3-'X/,.0A*X/.I'()0:%&R:"#$! (5+%65+! (2! +#,01 0+$%! , 01/ +#$1 %/./'()01)$*$0! =, +#1 *(.3/',n$4!
0-(.$0:!

CC "#$12,*/'|(5+%5+0!(210+$%0IKI/*41cI=$.$I+#$*1/00$31'$4!+(1-({DEBES*-$10,3, /., +&1). /Yot I+ +]
=/01+#$H1-5+11&I+#SNO;196. (). /31+(1, 4%+, 281 (+H( () (50141911 () (50N $*$1) . (5%

IH$I=(.<2'(SN(2IX(AH#(0O;1, 010#(=*1,*1" )5 $IN:L7 1=, +#1+#$12, */' (5+065+! (21+#$NO;1%. ()./31+=(!

+/15'.14+$9+12,'BO7I(*$1-+#/+1). (5%0 BN ( () (50!)$*SOI* A1 ($1-+#/+1).(5%0!/"1+#$1%/./'() (50!

)SB0: N HSN'|(5+0%65+12,'$l+#/+1). (5%01/"1+#S1(+#('() (50 $*$0I=/01-(*6$.+$41+(1/1+$9+12,'$!

D).(5%0:+9+F! *I=# -#1$/-#(.+#(()(501).(5%!=/0!),6$*1/15* Y5$! 41*531$.150,*)!

Q(AH#(3-\-"(b.(5%0R: I"#$1-50+(31X$.10-.,%+QO(%&H531$.b$*:0#R!

Bt++060BIf), +#51:-(3F4/' SO/ ATSHEe> [+ $$F3/0+$.F(.+#(\0; o (5+Y0BH=/01+#$150$41+(1%. (45-$!/!

|+||



0533/.&I+/1'$!,*-'54, %) +#SI*531$.1(21) $*SO+#/+1/ $1% . SOS*+! *1$/-#1+./*0-. Yo+ (3B12(I$/-#1(.+#(()!
).(5%12.(31).(5%0:+9+!;,<$=,0$71+#$1-50+(3!X$."10-.,%+1QS9+./-+80 @0:0#R!

B+ 960BIf), +#51:- (3 SO/ *ATSHEe> [+ $$f3/0+$.F(+#(\O;+ (5+%FH=/0150$41+(1%. (45-$!/1+/1'$!

O#(=, *) /" H+HSI (A (). (5%O0!+#/+HESI(* &) (*$1-(%&))$*$!, $6$.&10%$-,$012.(31).(5%0: +9+:18$Y <, +1
B++960Bff), +#51:-(3FHLIOSY +<F1'(113/0+$ FGSINS: FA=/01+#$*150$4 1+ (1$9+./-+ 1 +#$I0$Y 5$*-$0! (2!
HHSI( A ()(50)$*$012. (31+4$!) (41%. (+$,*12/0+/12,'$1D/12,'$1%. (45-$4! H10+$%!+=(1(2IX(+#(\O;!

9. (+(-(FI/*4100,)* *)1$/-#1(.+#( (). (5%!+(1/10,%)'$12/0+ 12,1

porthomcl
PairsParalogs

All-vs-All
BLAST

7 ) o .
orthomcl Find Pairs
AdjustFasta porthomel
* PairsBestHit
-
rthomcl
orthome porthomel
FilterFasta PairsOrthologs

orthomcl
BlastParser

orthomcl
MclToGroups

O8-&($3t <) (=-#.+1(2IX(+#(3-10+$%012(1(+#('()&!2,*4,%)ID"/1/.,1i1857\NdMZF

C<I<I43+ #"-$.$08%):.#,454))
13,*(1/-,410$Y5%*-$0!=$.$!/')*$4150,*) \ESO; SI6L:K:MIIMIDS4)/. 7INdd]FI=, +#14$2/5'+10$++,*) 0:I"'#S!
J)*3$401 (21" (+#(()).(5%0! =$.$! +#$*1 5¥1-+#.(5)# b1'(-<0! 6:d:cM1! DOJO+ $0//7! NdddF! =, +#
42/5'+108++,01+(!. $3(6$1%((&1/')*$41%6(0, +,(*0! /141 4,6891 $), (01 (21/3,%(1/- 41/ ) *35*+0:)
IM&T, 33541 ) 35 +01=8.512,'+3. $AI1 &I'$*) +#139-'54, %) *&I0FY SE*-$I0#(.+$. +#/INJY3,*(/-,40!

2("(=")! g(-(+! et al:'DNAMMF:



A*4,6,45/'12(5.14+/9(*1+.$$0! 1/0$41(*1/3,*(1/-, A10$Y 5$*-$0! (2! (+#('() (50) $*$OI+#8.$!, 4$*+,2,$4! *!
+H$12,.0+14/+/0$+1D2(5.1#8&).(Yott, <1 +/9/FI1=$.$1-(*O+.5-+$41 3/ QN1 " (1-(. $-+12(135'+,%'$!

0510+, +5+,(*07! +#$CL$0+*)1 3(4%$' =/0! 0$'$-+$4! 2(.| $/-#14,6,45/'1 (+#('()(501)$*$! 50,%)183/.+!

\(4$' 8$'$-+,(*1 DS\BF! D:$2(.+! er al:7! NAMZF:! P((+0+./%! .$0/3%'*)! D'$'0$*0+$,*7! McKJF! =,+# Mddd!
$%',-1+$0! =/01 5*4$.+/<$*1 2(1 /"1 +.$$0:1 144 +,(*/"&T PA! 41\, +.$$0! =$.$! - (*0+.5-+$4! 1/0$4! (*1 /!
S(5-1+$*/+$4105%$.3/+.,91(21/3,*(!/- A10SY5S*-SARY" 1(A+#('()(50)$*$01 4$*+ 2, $41 X+#$12, 0+14/+/0F+!
D2(5.!  #&).(%#'  +OF  "#$  -50+(3!  X$.!  0-.,%+  q-/+2/0+/N%#&3 % 'RR!
B¥++%0BHf), +#51:- (3F&'*4$.f-/+2/0+/NYFEIID! 50$4! +(1 -(*-/+$+/+$1/0+/! 2,'$0:! @*-$! /)/,*! +(!

-(..$-+ 2(.1 35'+,%'S! 0510+ +5+,(*07! +4#6R 3BOH! 3(4$'1 =/0! 0$'$-+$4! 50,)! 83/.+!\(4$' 85'$-+, (*!

D8\SF! D:$2(.+¢¢ al:7! NAMZF:! P((+0+./%! .$0/3%' *)! D'$'0$*0+$,*7! McKJIF! =,+#! Mddd! .$%',-/+$0! =/0!
5*A$.+/<$H1 2(1+#SI\: 1+ $$: PAIFB0,01=/01-(*45-+$412(1 J13," (*1)$*$./+, (01 =, +#1 + $$10/3%' )1
$6$.&IMdd!)$*$./+,(*0:11I-(*0$*0501+ $$I=/0115,+150, %) -+#$1/0+1ZJj!(21+.$$0!D15.* IMNIIMF:!

[

ARIAA + (F1+(1HHSI2(5.14/9(H1+. $SON21+#SI>&) . (Yok, [ TIPAFA; 1+.$$01=$. $1- (*0+.5-+$4I HIERH(

[ A108Y 5$*-$01(21/1-(*-/+$*/+$A05%S$.3/+., 912U 1 A+H( )0 H+H#+1=$.$1 4++ 2, $41 *L+#$I0$-(*414/+/0$+!
D-(3%.,0,%)12(5.1&).(%#, *1+/9/1%'5Qlepaea nemoralisF:1"(-(..$-+135'+ %' $10510+,+5+,(*012(.1/3,%(!

/-, 4108Y5$*-$0! (21 +#,0105%%.3/+.,97!$6€ I+ *)| 3(4$' =/01 0$'$-+$4! 50, %)1 83/ +1\(4$'1 8%'$-+, (*!
D8\SF! D:$2(.+¢¢ al:7! NAMZF:! P((+0+./%! .$0/3%' *)! D'$'0$*0+$,*7! McKJIF! =,+#! Mddd! .$%',-/+$0! =/0!
5*A$.+/<$H 2( 1S\ 1+ $$: PAIF/'&0,01=/01-(*45-+$41 2(.1 313, (*1)$*$./+, (*0! =, +#1 +.$$! 0/3%",*)!
$6$&IMAd!)$*$./+, (*0:111-(*0$*050!+.$$!1=/01 15, '+150,*)1+#$!/0+1ZJj!(21+.$$0'D 15 * IMNIIMF:

|



R$/$($.%05%

PS$..&7'W:1/*41b/0-5$'7'@:7!Mcca:!@*+#$!, *+$.%.$+/+,(*1(2!1((+0+./%!+.$50B!/%%. (%. /[+$!+#.$0#('4!(2!-'/4¢
0$'$-+,(*1/*41 *45-341)/ *\@;!PA@;! SW@;:!ML7!c@AdMM:

P544%$*1(.)7'8:9:7!g/3$7IP:7I>/*$'+7IP:7IP57!;,: 7" 718:\: 7T\<(?,7!1b:\: 71;(<$.7!S:8: 7INdMK: "#$! *!
6,6(!+./*0-.,%+(3%! (2! 8-#,0+(0(3/1 3/*0(*,! ,*1 +=(1%.(3,*$*+! 6$-+(.! 0%$-, $Wibmphalaria
pfeifferi [*4! B. glabrata:!1,(G9,6:]ZaLNJ™"

O/0+.$0/*/7! _:7! Nddd:! 8%'$-+,(*! (2! -(*0$.6$4! 1'(-<0! 2.(3! 35'+,%'$! /',)*3$*+0! 2(.! +#$,.! 50$! ,*!
%#H&'()$*$+,-1/*/'&0,AN(:IXH#&' ()$*$+:1S6(:MZ7!IJdAIN?

OC*TI[:_:7\=/5-#*7' :7h,'0(* 7' b:[:":7!;,6,*)0+(*7! 8:X:7! S4)$-(31$7! b:[: 7! V-1./*/07" _ ;7!
0/00,07'b:7'b./&7!\:G:7! MccK:! >,0+(*$! >L! /*4l EN! O*GHI! [HI!' 0$Y5%$*-$0! /*4! /. +#.(% (4!
3('$-5'.186('5+,(*: N50+:!_IN(: a7 IMELZ:"

O(.*,04@(=4$*7!1: 7'McKJ:IH(3$*-'/+5.9!2(.!,*-(3%'$+$'&!0%$-,2,$4!1/0$0!, *1*5-'$,-1/-,4!0$ Y 5$*-$0B!
$-(33%*4/+,(*0!McK]: IH5-'$,-!11-,40!G$0:!ML7!LdANM:

S4)/.7! G:0:7! Ndd]:! \E8O;SB! 35'+,%'$! 0$YS$*-$! /')*3%*+! = +#! #)#! [--5./-&! [*4] #)#!
+#.(5)#%5415-'$,-!1-,40!G$0:ILN7!IMZBHZCZ:

“$'0$*0+$,*7!_7TIMcKM:!S6('5+,(*/.&!+.$$0!2.(3![HI'0$Y5$*-$0B!/13/9,353!",<$' #((4!/%%.(/-#:1!_:
\("1S6(:!IMZ7'LaKd@.za!!

"$'0$*0+$,*7!_:7IMcKJ:1O(*2,48*-$!",3,+0! (*1 %#&'()$*,$0B! /*1/%%. (/-#!150,*)! +#$! 1((+0+./%:! S6('5+,(*:!
Lc7!ZKZcM!

(38.71@:7P-<TINTI>($HT N 75407 G TIWL, 28 #($<71 G: 7! Mcc]: [HI%.,3$.01 2(.1 /3%, 2,-/+,(*! (2!
3,+(-#(*4.,/"-&+ (-#.(3%!-1(9,4/0%$!0515*,+!A12.(3!4,6$.0$!3%+(n(/*!,*6$.+$1./+$0:\(":1V.:!
P,(":1P,(+$-#*(:IL7'Nc]QNcc!

TCHATIAQITIHN)OT7! 7T/ ASTI O\ 7TINAMZIN('$-57.1 %6#&' () $*&! (2! +#$! |-#/+,*(,4$/! D\("50-/B!
b/0+.(%(4/FA(:IX#&'()$*$+:1S6(": IMM]7ILKINKJI™

b,.,1$+7'b:7'0/..[*n/7!8:7IP/)5,' 7" _:7'G,5+(.+7\:lilG,1$./7!O:7Mcca:!",.0+!3('$-5'.1$6,45*-$! 2(.| +#3$!
$9,0+$*-$1(21/1"1.4,).141\A . +#.(Y%(4!-1ASN(:1P,(:1S6(:IML7!Za  &]:"

b((4/-.$7'8:;:7'h/4$710:\:7!NddM:\("$-5'/.1$6('5+,(*/.&!.$'/+,(*O#,%0! 1 $+=3$$*%0/.+5',4!'/*410*/,'0!
(21+#$!X/-,2 X (-IGI8(-1;(*4!TP,('V: INaK7@"

b./1#$..7\:b:7!>//07'P:_:71s/00(5.7\:71;$6,*7! N 71"#(3%0C*7![:1: 713, +7IA:714,-(*,071,: 7V [*71;: 7!
G/&-#(=4#5.&7'G:71"$*)71e:7'O#$* 71N 7TINdMIBH* B #H-./*0-.,%+(3$!/00$31'&!2.(3!GHIC
8$Y!14/+/1= +#(5+!/1.$2$.$*-$!)$*(3$H/+:IP,(+$-#*(":INc7!a]]"

b./5.7![:7%,7 'h C:INddd:!'5*4/3%*+/'0/(2\('$-5'7.1S6('5+,(*7!N!$4:! 8,*/5%.100(-,/+$07!A*-:7IE:8:1:7!
JKM!1%%:!

b57!,:7V°571s:,:7!;,7!h:>:71MccJ:V9,353!' <%,  #((4!$0+,3/+,(*!(2!+#$'#$+$.()$*$,+&!(2!0510+,+5+,(*!
JES3(*)1*5-'$(+,4$!0,+30:\(:!P,(:1S6(:IMN7!J]a@JIZ™



b5,*4(*7! 8:7! [52/&/1.47" .7V ;$2(.+7! W:7! 1*,0,3(6/7! \:7! >(.4,?2<7! h:7! b/0-5$'7! @:7! NdMd:! H$=!
I)(.,+#30! [*41 3$+#(40! +(! $0+,3/+$! 3/9,353C<$' #((4! %#&'()$*$OB! /00$00,*)! +#$!
%$.2(.3/*-$!(2!X#&\;!L:d: 18&0+:!P,(1dc7!LdA NNt

>/ &-HTIG\T154 TG TIW., 2$*4($<71G:0: 7IMcCK: I SB('5+,(*/.&1(.,), *OL/*41/)$ (216 $0+,3$*+,2%./*!
+51$!=(.30:!0/#:!P,(:!IV.:ILc7!LJJ @IK™

>$4)$0718:P: 7IMCCN: I"#$I*5319R1($%' -/+, (“OPSSAB412(.l/--5 [+$IS0+,3/+, (*I(2+#S1 1 ((+0+./%!X16/'5$!
F1#&' ()$*$+,-10+54,30:\@;'PA@;!SW@;:Ic7Caa!

>" 07! [\:7! >5$'0$*1$-<7! _:X:7! MccN:! 8))*/'7! *(,0$7! [*41 .$' /1, +&! *!I 3('$-5'.! Y%#&'()$*$+,-!
[*I'&0$0:1_:1>$.$4KKL7'MKdcI™

>, 07U\ 7L 97" 7IMCCM:IG, 1(O(3/[HIBI3('$-5. 1865+, (I*41%6#& ) $*$+,-1, *2$.$%$:! el
G$6:IP,(:laa7!MBAL: ™

> " O71[:IP5"_:7IMccL:! F1$3%, ., -/1 +$0+! (2! L((+0+./%%,*)! /01 /1 3$+#(41 2(.1 /00$00,*)! -(*2,4$*-$! *
UoH& ()$*$+,-18&0+:IP, (I[N 7KBEN!

>" 07\ 7VL$T7IP:g:7Y/.0(*71:7![/6,07'8:9:7!",33%.7!S:I:IMcca:!H5-'$,-1I-, 40! AWB!8$ Y 5$*-,*)!
[<410'(* ¥):1A*BI>," O7I[\:7I\(.,+n71O:7IVL'$7! P:g: D$A:F71\('$-5'.18&0+$3/+,-07IN*41$4:!
8,*/5%.1100(-,/+$07! A*-:7IE8I7!%%0: KN

>('48.7\:7!;$=,07!X:@:7'NddL:! X#&'()$*&! $0+,3/+,(*B! +./4,+,(*/" [*4'P/&$0,/*/%%. (/-#$0:!H/+:1 G$6:!
b$*$+:1]7INZNK]!

>S5/%) 71 7WVAXTI1:7IMccc:!OIXLBHI[HII0$Y5$*-$1/00$31'&!1%.()./3:  1b$*(3$!G$0:Ic7!Ka&KZZ!

NTI>TL$,71GITI[X) 718 TIN5 71 8: 7 NAIBRS=$.B! /1 2/0+1 /41 /-5 [+$1 /4/%+$.1 +.,33$.1 2( 1 *$D+
)$+$./+, (HIO$Y5$*- %)%/, $AF+41.$/401P\OIL, (,*2(.3/+,-07 IMI7TIMKIN:

9$.<6',$+7!_:71ASIP($.71":718-#,'+#5,n$*71\:719.//,2$6$'471g: 7! NAMZ:1 O/*4, 4/+$1)$*$0! 2(.| 0#$"1-('(5.!
%('&3(.%#,03!, *10$%/$/1*$3(./, 01X$$._:1I7I$SLZNJ:

g(-(+7IG\TIOM* (71" 71"(4+710:710,+/.$"/7N\:G: 7Ig(#*7!1:P: 71\$&$.711:718/++(0718:G:718-#/*4$.7!
O:7INC(N7! ;2271 $171 Pr71 >/ 1*&-#71 g \: 7! NAMM:! X#&'()$*(3,-0! .$6$/'0! 4$$%! 3("50-/*!
$'/+,(*0#,%0H/+5.$]2Z71]IN

16$71 O: 7V X.Bb/I+/710:718/-(*$71 0:718$.,(7! b: 7! McK]: 11 *$=1 3$+#(4! 2(.1 -/'-5'/+ *)1 $6('5+,(*/.&!
0510+,+5+,(*1./+$0:N\(:IX#&' () $*$+:1S6(:INd TBKA!

[)$+TIP:718,3(*7! [1::7! Mecc:! V.<(6! -#, XI\(*+$1 O/.'(1/)(.,+#30! 2(.1 +#$! P/&$0,/*! /*/'€&0,0! (2!
UoH& ()$*$+,-1+.$P: "IXH&'()$*$+:1S6(:IMa7!Zalc!

$2(+7IW:T71;(%)5$6,"$7!_:S:7!1b/0-5$'7! @:7! NRIBERO3/.+1 3(4$'10$'S-+,(* *IX#&\;:  N\(:IP, (!
S6(: IL]7!NJNKN]N]:!

7V T184($-<$. 471071 G((07'[:8:7!NddL:! @ . +#(\0;B!, 4%+, 2,-/+,(*1 (2! (+#(())). (SYEBR(.&(+,-!
)$*(3$0: 1b$*(38!G$0: ML:INMZKMKHY:

. 71h:71b(4n,<7!1:7)Ndda:! 0@, +B!/12/0+1%.()./312(.1-'50+$. %) /*41-(3%/.,*)1'/.)$10$+0! (21%. (+$, *!(.!
*5-'$(+,45108Y5$*-$P, (,*2(.3/+,-0!INN7!MadKlaJc!

(%



H,-#,(7!P:":7IV.-#/5<(0<,7!_:H:71G/,++n7!G:":7INHEZ!+(('0!, *I(+#(()&!/*/'&0,0B!1!1.,$2!.$6,$=!
(21%.(3,0,%)19%6$.0%$-+, 650+ D$*$+:IK7IMAI:
XI00/3/*$-<71s:_:718-#/*4$.710:liI>/'*&-#71g:\:7INdd]:! A*6S$0+)/+,(*1(213("50-/*1%#&' ()$*&!50,*)!

')$ ©515* +!/*4103/"@515* +*5-'$/.| GHIIOSY5$*-$O "I X#&'()$*$+1S6(:ILN7INDK"
G(3,)5,$.7!_:7ID/&.[TIX: TIP"$*)#,$* TN 7IP$.*/. AT : 710/#1,07\W: TIO#$*5, 711: 710#, /., 71s:T\[$.*/+71G: 7!
[5.$+71;:70/,6.871H:70:(,.$7'S: 7 NAIDEBY%/./+,6$196(%5'/+,(*1)$%(3,-01, *1/*,3/'015*-(6$.0!

HHBIAS+$.3 4 /++01(21)$*$+ -14,6$.AHES. $IIMINaMt

G(*Y5,0+7! 171 >5$'0$*1$-<7! _:X:7! NddL:!\.P/&$0! LB! P/&S0,/*! %#&' ()$*$+,-1 *2$.$*-$! 5*4%.1 3,984
3(4$'0:1P,(,*2(.3/+,-0!Mc7!MIZBIIZ]:!

8IAI3(+(7) > 71 "I<I#I0#,7) >:T! @</AT1 "7 g$*3(<57! > 71 "(&MHT\: 7V 10/</=/7V :7' NAMN:! [$! *(6(!
0BY5$*- %)l /+41 +./<0-.,%+(3$! /4'&0,0! (2! +#$! -$*+./' *$.6(50! 0&0+$3! (2! 3("50-! ;&3*/$/!
0+/)*/',011&14$$%!GHII0SY5$*- 4K (81(*$: 1Z7I$]NJ]a

8/,+(57IH:71HS, 7)\: 7IMCKZ: I"#$1*$ JHTR(,*, *)13$+#(ABI/*$=I3$+(412(.).$-(*0+.5-+ %) I06#& ) $*$+,-!
+$$O(:1S-(:1G$0(5.:  1]7!]dagNI:"

8#$*71h:71;$718:71;, 71s:71>571": 7INdMa:18$Y g, + BI@AYBQ(.31/*415'+./2/0+1+(('<,+12(.I'I8"fe!2,'$!
3/%,9%5'/+,(*: 1X;(81@*$:IMM7!$dMaL éaN:

8#,3(4/,./7!>:71>/0$)/=/71\: 7! Mccc:\5'+,%'$! -(3%/.,0(*0! (2!'()  G<$' #((40! =,+#! /%% ,-/+, (0! +(!
UH&' ()$*$+,-1,*2$. $S:N(1IXH& ()$*$+:1S6(: IMa7IMMMMM]:

83,+#71 8:n:7! @6$.1$$<7! G:7! h($0$7! 0:G:7! b,'1$.+7! h:7! b,"$6$+7! X:\:7! Mcc]:! | "#$! )$*$+ -1 4/+/!
$*6,.(*3%*+71/%1$9%/*4/1'$IDEAI 2(.135'+,%'$ 0$Y5$*-$! /*/'&0,0:11 O(3%5+:11%%":! P, (0-,:! Md7!
azZNBZJ1!

8+/4$*7IGRS/7\g: : 7IP(*2,$'47!_:g:7INddd: " #$I8+/4$41%/-</)$7MccK:INS+#(A0N(:IP, (:IMLNZIMMJ
MLa!

8=(22(.47![:;:7'NddN:IXIEXs: I XH#&' () $*$+,-1/*/'&0,0150,)1%/.0,3(*&! De/*4! (+#$.13$+#(40F 7IW$.0, (*!
]:d1Md:!85*4$."/*471\IB!8,*/5%$.1100(-,/+$0: !

"[1/.,71S:71857MRIAMZ:IX (+#(\O; BIL/"$'1(+#(' () &1%.$4,-+,(150, ))NO; 12(.1+#$1.$/'31(2!3/00,6$!
)$*(3$1/6/,'/1, +&IP,)[+/:INT]: !

h/A$7I0\7N(AFTIX:P:7INAdd: 1 SE('5+, (1=, +#, X +#$1)/0+.(%(413("0-0U!50,%)! +#$!.,1(0(3/ I GHI!
)S*SCB0+$.0H %4, -1+ N (21V6H&(B*$+, -1 $'/+, (*0#,960:1\("50:18+54: laa7JaDac:"

h/4A$710:\:7N(A/F7IX:P:710'/.<$7!P: 7INddM: 1196#8&' () $*&! (21+#$!'/*410%/,'01DD/0+. (%6 (4/BIX5'3(*/+/F:]
X.(-1G(&:18(-:1;(*4:IPIP, (:!NaK 7!JMLGNN'"

h/4A$71 O\ 7N ATV X:P: 71 H/)07! 7! Ndda:ISB('5+, (*/.&1 .$'/+,(*0#, %01 /3(*)! +#$! %65'3(*/+$! '/*4!
0%/,'01/*410'5)0IDX5'3(*/+/718+&(33/+(Yo#(/F:IP,(:1_:1: #*$/*:18(-:IKZ 71 IcLamd"”

@



N+'10$()IPIR$4 #@8.-)0+$)9'4'#)B8@848".4)8.)0+$)
50,#'22'0"1+"(.)M'.6)5.'8#4)".6)5#&-4)H80+)51$%8'#)S21+'484)
" )0+$)*'4808".)"/D+$)5%"#"6".086%

)
:>40('%0)

"HS! 4$$%! 4,6,0,(01 /+] +H#$! 1/0$! (2! +#$! 0+&'(33/+(YoH(./*1 '*41 0%/,'01 [*41 0'5)0! #/6$! %.(6$4! +(! 1$!
S(5+.(6$.0,/'71 = +HH +HS! YoH&' () B*$+,-1 %6(0,+,(*1 (2! +4#$! 8-((4(*+,4/$! .$3/,* *)1 5* $0('6$4:1 >$.$! =$!

0. $0$*+! /1 %6H#&' )$*$+,-1 [4/'&0,0! (2! L]! 0+&'(33/+(Y6#(./*1)$*$./1 04! (*1/1-(31,*$4! 4/+/0$+ DIZKN!
0,+$0F! (212(5.1' (S 1+#1+#$51/,31(21.$0('6,%)1+#5196(0,+, (1 (21 +#$18-((A(*+,AISI FA1+#$,.1.$'/+ (0%, %! +(!
+H$Q/-H#/+,*(AR! [*4] Q*(C-#/+*(,4R! -'/4$0:1 h$! /'O(1 $6/'5/+$! +4#$] Yo#&'()$*$+,-1 5+, +&! (21 4,228.$*+!
)$$01/*41)$+$1 %0+ +,(*0:1 "H#S1 4SSY0! YoH&! B $+,-1.$'/+, (*OH#, %0! =, +#, *1 +#$1 8+&'(33/+(%ot(./! . $I*(=!
“$1I&) . SO(6B4:! "HB! 8-((A(*+,4I$! 1.$! O#(=H -1+$)(.,-1"&) +(! 1$! +#$! 0,0+$.1).(5%! +(! /"I (+#$.!
0+&'(33/+(Y6H#(./*1).(5%0! =,+#1 .(150+! 05%%6(.+! [*4! = +#1 /"l %#&' )$*&) .$-(*0-4B3G+#(40:1 "#$!

QI-#1+ *(ARIFAIQX(@-#/+,*(, 4R 114301/ $1/'0(10+. () &1 05%%6(+$4! XI+#$1+ $:1"4#$1(.,),*/'1;: SED
2./)3$*+150$41 $9+$*0,6$'&!,*10+54,$0! (2! +#$! 8+&'(33/+(V6# (/1 =/01 2(5*41 +(1 L$! +#$! 3(0+! *2(.3/+,6!
)$*$I2./)3$*+*41=(.<OI=$"+1.$0('6,* )L.$!/+, (*O#, %0V +3(0+'S6$0!, *1+#$18+&'(33/+(%o#(/115+!4($O0!
*(+1.$' /'8 SO('6$!+H$1 4SSV S6S.$'/+, (04, %60V ++H#$16$.&1 1/0S! (21-+HS1-TAS: 1" #S1-(*-/+$*/+$A1 4/ +/0F+!
(212(5.1)$*$01$3%" (&$4! *1+#,010+54&! OI*(+ (&), *2(.3/+,6$!/+1'(=$.1'$6$'0! 1 5+SUPESO! +#$! 4$$%!

'$6$'L.$/+, (OH#, %601+ 1+HSIL/0S! (21+#$18+&' (33/+(Yott /1=, +#1.(150+105%%(.+:

!
!
IThis chapter is published as “Saadi, A.J. and Wade, C.M., 2019. Resolving the Basal Divisions in the

Stylommatophoran Land Snails and Slugs with Special Emphasis on the Position of the Scolodontidae. Mol.
Phylogenet. Evol.139,"106529".



I<BQ.0("6&%08).

"HS1 0+&'(33/+(YoH (/¥ 1*410%/,'01 /*410'5)01 /. Bl +#$!'/.)$0+).(5%! =, +#,*1 +#$1 %65'3(*/+$! )/0+.(%(407!
-(3%.,0,%)!/%%.(9,3/+$'&ILd7d @I 7ddd!0%S$-, $0!D8('$37MCKIGY. $H#$13/2(.1). (5%!(21+$..$0+.,/'
)I0+.(%(40! /+411.$12(5*41 *1/14,6$.08!./%)$! (21#/1,+/+0! D\(.4/*!i h/4$7! NddKFt8+&' (33/+(Ye#(./*!
+HON$I-H#1-+$., 054 3(Yo#((),-/" &) L&! +#$I/10$*-$!1 (21/*1(%$.-5'53! /*41)$*$./" &1 1&1+=(1%/,.01 (2!
+$*+/-$QP +#$1 #$/4DP/.<$. 7INddMU! [/&./+1i1"," $.7INdANF:1"#$1 3(.%#('(),-/'1-(3%'$9, +,$0! (2! +43!
$%.(45-+,68! ()/*0! #/6$! %.(6$4! +(! 18! 6/5/1'S! 2(.! .$-()*,n,*)! 0%S$-,$0! /41 )$*$./1 *I 3/*&!
0+&'(33/+(%#(./*1).(5%0!DH(.40,$-<VICKIU!" " $.7IMcKcU!P/.<$.7INddMU!8-#,'$&<(7!NddL 7!Ndd]UN\$/47!
NAd]UI>$.1$.+1il\, +-#$"7INddKU!85+-#1 #1: 7INAMAF:I"#$18+&' (33/+(%6#(/1=$.$!(.,), */"&!4,6,4$4!
FH(H1.$B0.,3/.814,6,0,(*01&X,'01.&! DMCAAF 7! +4$! @ . +#5. $+#./71+4#$1>$+$.5.$+# JBEASHIGA

L/OSA (HI+#$1/*/+ (381 (21+#51$9-. $+(.&1080+$37!=, +#1/\ 24T * T+HSN\S05. $+./71/44$411&! P/<$.!
DMCJIF:@21+#$0$7! (* &I +4#$1@.+#5.$+#./1/.$10+,"15% 6$.0/"&).$-()*,n$4:1" " $.IDMCKCF1%. (B(0$4/1+#.5$
=/814,6,0,(*1 (2! +#S$! 8+&'(33/+(YH# (/! 5(! @.+H5.$+#IT! P.I-H&*SYok /! <A1 [(,-H(*$%ott./ 1/0$4! (*)
4,22$.$%-$01=, +#,*1+#$, .1 $*/'1(.)/*1H(.40,$-<| DMCCNF!1%. (45-$41 /*1/+$.4/+,6$1+/9(*(3&!, * =#,-# I #$!
4,6,484! +#$) 8+&'(33/+(Yot (/! *+(1 +=(1 -/AS07! +#S! @ .+H#5.$+#./! 41 +#$! 8,)35.$+#./7! 1/0$4! (*! +#S!
$9-.$+(.&10&0+$3:1P(5-#$+!iG(-.(,IDNAAIF!4, 6,441 +#$I18+&' (33/+(YoH (/! *+(1+#$ STOB()*/+#/ 71 +#$!

@ .+H5.$HEFA+H#$18,)35.$+#./71 /0S4 (H1+HSI3(. Yo ( (), -/ *A3('$-5' 14/ +11/6/, [1'$/+1+#$!+ 3]
AX+#$13(0+].$-$*+1+/9(*(3&IDP (5-#B4l: TINAMZF 71+ #$18 B&HS0H(/H/6$11$$14,6,4841 *+(1+#.$$!

051(.4%.0U!+#8Y+ * *NDQ/-#/+ *(,41- [ASRE71>$' - */|DQ*@-#/+,*(,41- [ASRFI/*418-('(4(*+,*/ !

\('$-5'7.1 0+54,$0! #/6$! 0,)*,2,-/*+&! $*#/*-$4! (5.1 .$-$*+1 5*4$.0+/*4,%)! (2! 0+&'(33/+(Yot(./*!

B+, (*0#,%0:\(0+(2+#$0$10+54, SOH/BS12(-50$ 4! (*HHSI06H#E () $*$+,-L.$'/+, (*0#,%01(21/1%/ .+ -5'.12/3,'&!
Db((4/-.$!i! h/4$7! NddMU! >("/*41 il >/42,$'47! Ndd]U! 85+-#/. +kt al:7'NdMdU! >$.18+4:7! NdMJIU!
\(500/",1i1>$.1$.+7!NdMaF! (.!=,+#,*!/1%/.+,-5'/.105%$.2/3,'&! DI.31.50+8.lul. 7!NddJU! h/4$t al:7!
NddZU!P.$5&!al:7!NdMdU! gm#$.1i1 O.,0-,(*$7!NdMJIU! GénalT! NdMIU! (*+/* "8 al:7INdMZF:1 1!
#+425'1(213('$ -5'/.10+54,$0!Dh/4%¢ al:7!NddM7!NddaU!G/$d7 NAMNU#47: 7INdMaU!"$/04/'$!

et al:TINAMaF#/6$12(-500$4! (*1+#$1%6#8& () $*$+,-1.$'/+, (*0#, %01 (21 +#$18+&' (33/+(Yott (. Q\=H#('$:

("



"H$13(0+1-(3%.$#$*0,6$!3('$-5'.10+54,$0! (2! +#$! 8+&'(33/+(Vot(./ =$. S B(.3$4! L& h/4A$! et al’!
DNddM7!NddaF711/0$41(*19%/.+,/10$Y5$*-$012.(31+#$!., 1(0(3/'GHI!D. GHEHGH$.:I"#$, ./*/'&0$0!
482,341 +=(1).(5%0! =, +#,*1 +#$! 8+&'(33/+(VoH(/7! +#$! Q/-#/+ *(AR! [*4! +HGHPH(*(,4R! -14$0:!
"HE0S! -/4B01 /B! *(=! =$"1 [~-$%+$A1/*41 #/6S) 1$$*! /A(%o+$41 ¥ +#S) 3(0+] $-$++! +/9(*(3&! (2! +#$!

8+&'(33/+(%ot(./'1&!P(5-#$+ét al:: DNAMZF:!

"HEI8-('(4(*+,4/$ DPI<$.7'MCNJIFT71%.$6,(50'8! <*(=*1 /01 +#$! 8&0+. (Y6, 4/$TI#01 /! -(3%'$9! +/9(*(3,-!
#,0+( &UMHHSI06'/-$3$++1(21+#$12/3, &1, *10+&' (33/+(YoH( LH4BBOH/01%. (6$*1+(11$1%. (1'$3/+,-145$!
+(1+#$103/"10,n$!/*41 $'/+,6$'&10,3%'SI0#$"0! (210%/,'01= +#,*I+#$!2/3,'&! D>/504(.27!NddaF:1&/3p.$n!
al! DNAMNF! 5+4$.+((<! /! 3($-5'.! %oH#&'()$*&! (2! +H#S$! 8-((A(*+,4/! * =H, -#] +H$&! %'/-$4! +#S$!
8-((A(*+,41$! =, +# * +#$! 0+&'(33/+(Yott(./* Yo#&'()$*&! (2! h/4$ler al: DNddaF:! "#$,.1 %6#&'()$*$+,-!
[4'&0$01=$.$!,*-(*0,0+$*+1 ¥ +#$106'/-$3++1 (21 +#$! 8-( (4(*+,4/$:| AX +#$, .1*$, YBLL:, *)! /+/'&0,07!
HHBIB-((A(*+ 4128 +1+#$16$. 81 1/0BI(21+#$18+& (33/+(Yott(//*A1(5+0,AS! (2HHSID/-#/+ *(,4RY/*4)
Q*(*T-#/+,*(,4R! -/4$0:! >(=$6$.7! *I +#$,.1 P/&S0,/*1 [*'&0,07! +#$! 8-((4(*+,4/$! 28" 1$+=$$*! +#$!
Q-1+ *(ARV*AIQ*(@-#/+,*(,ARI-/AS0OH#SI0,0+$. H+/9(*+ I+ HSIQH  *(,ARI-/4$: 1P (5-#S$+bt al:!
DNAMZF!%'/-$41 +#$18-('(4(*$I411 /1*$=1051(.4%$.7!8-((A(*+*/71/'(*)0,A$! +#$ 051(.45.1-#/+ * */!

DQ/-#/+ *(,41- [ASRFI/*41+#$1051(.4$.1>$' - */DQ@:{H/+ *(,4)- /4SRF!

\($!.$-$++'&71"$/04/'$! et al:) DNAMaF!5*4$.+((<! /! %#&' ()$*(3,-1 /*/'&0,01 (2! +#$! 8+&'(33/+(%6#(./:!
"#$, 1 0+548! %.(634H 05%%(.+! 2(.! +#$! 3(*(WHE&'&! (2! +#S! >$',-(,4$/7! ;,3/-(,4$/T! @.+H#5.$+#./! [*4)
GH#&+ 4(,A$/115+14,41%(+1/44.$001+#$11/0/'14,6,0,(01=, +#, * +#$18+&'(33/+(%6#(./1 /0! +14,41%(+] *-'54)
1%&).$%.$0$%+/+,6$0! (21, +#$.| +#$! Q/-#/+,*(AR1-/4$! (1 +#$18-('(4(*+,4/8 g 'DNdMaF! *-'54$4! /
0,%)'$IQ/-#/+,*(,AR\+/9(*Hchatina fulicaT) MI+#S$, 1%6H#& () $*$+,-1+.$S! (21 +#$18+& ' (33/+(%6#(./1 1/0$4! (*
MLI3, +(-#(*4. [')$*$0:I"#$1%-$3%*+(2Uchatina F+#S$, 1+.$$!,01-(*0,0+$*+!=, +#+#$al4BDN M7 !
NAdaF10%' +!(21+#$18+& (33/+(Yott(/1,*+(1Q/-#/+ *( AR AIGHE *(,ARI- /40 "H$&I4, A1 (+1 *'54S)

+H$I8-((4(*+,4/%:)

"#$!1%.$0$*+!0+54&!/,30! +(1.$0('6$! +#$!1/0/'14,6,0,(*0! =, +#,* +#$! 8+&'(33/# P&HE/3,*,*)! +#3!

06(0,+,(*1 (2! +#$! 8-((A(+ M A1 +#$, | $/+,(*O#, %! +(1 +#$! Q/-#/+ *(,AR! [*ATHE *(,4R! -/4$0:!

0"



XH&' ()$*$+,-1/*/'&0$0Y.$!1/0$41(*12(5.13('$-5'.13/.<$.0B1/'3(0++#$125C$*)+#!'/.)$10515* +!D;8EF!

GHINS*SIDIO(!,*(.%(/+,*)1%/. +1(21+#$1J:KB)S*$I/*41+#$!-(3%'$+SENIE), (*F71/'3(0+! +#$1 26"

'$%)+#103/"10515* +|D8SEF!. GHI$*$7196/.+1(21+#$HH, 0+ (*$I+#. $SID>LF)S*$1/* 4106/ +1 (21+#$!-&+(-#.(3$!

(9,4/0$!0515*,+!AIDO@AF!)$*$:!"#3$03$!.$%.$0$*-€2(E$8$$/0$!, *10$ Y 5$*-$!4/+/!(68+#$!%.$6, (50!

3('$-5'7.1 %oH#&' ()$*$+,-1 0+54,$0! (2! +#S$! 8+&'(33/+(%#(./! 1&! h/4&! al:! DNddaF! /*4! G/3p.$a! al:!

DNAMNF:1144,+,(*/"&71=$1$9/3 *$I +#$1 %6#&' () $*$+,- 15+, +&! (21 +#$0$!)$*$0! 1&1$9%' (., *)!/*41-(3%.,*)!

+HHSI06HE ()$*$+,-10,)4/'01-/.. $AL&I+#$14 $26) $*$01

1<Q1$0+"64 )

I<C<IB8"#"-8%#)'0$(8')

+(+/1(21L])$*$./1(210+&' (33/+(Y6H(./*!'/*410*/, 0/*410'5)011$'(*), %)+ (ILLI2/3,  $0I=$.$!, *-'54$4!

144,01 04548:1 (5.1)$*$./1 (21 *(D+&'(33/+(%6H(./*! %5'3(*/+$0! =$.$! /'0(! ,*'54$4:! Siphonaria

pectinatal=/0150$41/0/*1(5+).(5%! +(1.((+! +H#$I %#&' () $*$+,- +.$$0: ! [$+/,'01 (2! +#$! 0%$-,3$*0710/3%', !

(-1, +,$01/* A1+ #$!-("$-+(.01/.$!),6$* *1"/L'SIL:M: 1

='>H$)| E4[$+/,'01(210%$-,3$*0710/3%',)1'(-/',+,$01/*41-("$-+(.0:10'/00,2,-/+,(*1(210/3%'$0! 2("(=0!

P(5-#$+bt al:'DNAMEF:

IClassification

|Species

|Collecti0n Location

|Collector!

Order Stylommatophora

Suborder Achatinina [‘Achatinoid Clade’]

Superfamily Achatinoidea

Family!'$.500/-,,4/$ \Ferussacia folliculus'Db3$',*7IMZcMF L(ON'-(*/'$07!X.(610/4,n718%/,* \:18$44(* !
Family!8515' *,4/$! Subulina striatella!DG/*)7'MKLMF 9$=!b/.4$*0!D,*+.(45-$4F ":1H/))0 !
Family!b'$005',4/4 Glessula ceylanicalDX2$,22$.7IMK]JF O((3L(718.,,/*</ ! X:1g/.5%/./+*$ |
Family!l-#/+*4/$ | ILissachatina fulica\DP(=4,-#7'MKNNF E*<*(=*l DM(:! 8(:! ;4! [X:IX$/ -$G$"&!
Tl Achatina fulica\Y O("*:F!

Family!O($',/9,4/$! Coeliaxis blandiilDX2$,22$.7IMKINF H$=IP./42(.47!8(5+#!12.,-/! H:183,+#
Family!"#&.(%#(.$",4/$! Thyrophorella thomensis'Db.$$227\MKKNF3%//7'8f (""#(3y7th$0+112.,-/  [I:Ib/0-(,)*$ !

Superfamily Streptaxoidea | |
Family!8+.$%+/9,4/$ Gonaxis quadrilateralis'DX.$0+(*7!McMdF [G$5*,(*! @:'b.,22,+%#0

Suborder Helicina [‘Non-Achatinoid Clade’]
Infraorder Pupilloidei [Orthurethra]

Superfamily Pupilloidea

Family!O(-#',-(%,4/$! Cochlicopa lubrica'\0@:!":\t"$.7IMZZ] B P(O!I>,"7[(.<,*)7!Eg ! X \L4# il St
X'/++0

Family!W/"(*,,4/$ ! Vallonia excentrical8+$.<,7'MKcN 8f(1\,)5%'7!In(.$0 ! X4/~ !
Family!O#(*4.,*,4/$ ! Chondrina clienta'Dh$0+$.'5*47IMKKLF  |W,"/-#7!150+.,/! X'+, |

*"




Family!S* 4/$! lBuZiminus labrosus'D@',6,$.7!MKd]F |8/'/4,*}0!O/0+'$7!8&.|,/ |X:!\(.4/* !
Infraorder Clausilioidei
Superfamily Clausilioidea
Family!O'/50,',,4/$! lbinaria xanthostoma'DP ($++)$.7IMKKLF [O.$+5 ["#(3/n !
Infraorder Orthalicoidei | |
Superfamily Orthalicoidea
Family!@.+#/',-,4/8 \Drymaeus discrepans'D8(=$.1&7'MKLLF  |b5/+$3// ! E*<*(=* |
Family!I3%#,15',3,4/$ ! Gaeotis nigrolineata!D8#5++'$=(.+#7IMKJ]|S'!Is5*Y5$7!X5%$.+(!G,4( E*<*(=* |
Infraorder Oleacinoidei
Superfamily Oleacinoidea!
Family!8%,./9,4/8 lEuglandina rosea!D"y.500/-7!MKNMF ((.$/'DM(:18(-:L(*4:10("™:F FXIXS/.-30$"&!
Superfamily Haplotrematoidea ! !
Family!>/%'(+.$3/+,4/8 IHaplotrema vancouverense'D;$/7'MKLEF  [S5)$*$7!@.$)(*7!E8I! [/&'(. !
Infraorder Rhytidoidei
Superfamily Rhytidoidea!
Family!G#&+,4,4/% IRhytida stephenensis'DX(=$"7!McLHF V< \h#$*5/7IH$=1"$/'*4 | [Ib'$$O(* !
Family\$)/'(15',3,4/$ ! Megalobulimus oblongus! 0@:! “:! \t"$.7!I*+)5/IDN(:18(-:L;,(*4:1-(":F | X:IX$/.-$9$"&!
HHITININInIme+. (Y (-#$,  A/gninmmmmmmmnmnmzz]F
Family![(.-/0,,4/$ ! \Dorcasia alexandri'Db./&7McLKF h,*4#($<7!H/3,1,/ ! O:IP(,9C,*n$*!
Family!O/.&(4,4/$! Caryodes dufiresnii\D;$/-#7IMKMJIF +h$" ) +(*7!>(1/.+7!"/03/*,/ 1|P:183,+#
Infraorder Limacoidei [‘Limacoid Clade’]
Superfamily Trochomorphoidea!
Family!S5-(*5',4/$ ! \Euconulus fulvus'D@:!":I\t"$.7IMZZ]F H$=!"(.$0+7!>/3%0#,.$7!Bg X4~ !

Superfamily Helicarionoidea

Family!l. (%#/*+,4/$!

Cryptozona bistrialis\DP$-<7'MKLZF

8..5,*</ |

X:1g/.54.1+ |

Superfamily Limacoidea

Family!W,+.,* 4/$ Vitrina pellucida!D@:!":I\t"$.7\MZZ]F 9,.<4/'$7![$.1&0#,.$7'Ed O:lh/4$!
Superfamily Gastrodontoidea ! !
Family!@9&-#,',4/$ Oxychilus alliarius'D\,"$.7'MKNNF [$$%4/'$7![$.1&0#,.$7'EQ O:lh/4$!
Infraorder!Helicoidei [‘Helicoid Clade’]
Superfamily Helicoidea!
Family!O/3/$*,4/$ ! ISatsuma japonica DX2$,22$.7'MK]ZF @0/</'O,+&7!_[%l* X:10/"(3(* !
Family!>&).(3,,4/$ ! Trochulus striolatus'DX2$,22$.7IMKNKF _ [$$%4/'$7![$.1&0#,.$7!EYy O:1h/4$!
Family!P./4&1/$*,4/$! \Bradybaena similaris'D’y.500/-7'MKNMF  8.,1;/*</ | X:1g/.5%/./+*$ |
Hnnnnnmnom/3/$*,4/1$ !
Family!>$'3,*+#()'&%+,4/$ IMonadenia fidelis'\Db./&T'MKL]F @.$)(*! [1"/&'(. !
I e+ # (< &-#,41%: !
Infraorder Arionoidei
Superfamily Arionoidea!
Family!l.,(*,4/$ ! Urion hortensis'D"y.500/-7IMKMcF 0,.<4/'$7![$.1&0#,.$7'Ed O:lh/4$!
Family!X#,'(3&-,4/$ ! \Meghimatium bilineatum'DP$*0(*7!MKINF |V5.,+,50 ! @:b.,22,+4#0
Taxa of uncertain Position
Superfamily Testacelloidea
Family!"$0+/-$",4/$! Testacella scutulum'D8(=$.1&7IMKNMF  [H(.+#!,(*4(*7!Eg ! G:!>5.0+
Superfamily Plectopyloidea | |
Family!O(.,",4/$! ! Corilla adamsi'Db54$7!McM]F 8..Lx</ | [!G/#$$3 !
Suborder Scolodontina
Superfamily Scolodontoidea
Family!8-('(4(*+,4/$1111 | Guestieria sp. O.(00$!MKZN S-5/4(. ! >,'.&!9,*)0+(* !
R0+, (%#, ,4/1%
! ISystrophia sp. X2$,22$.IMKJJ S-5/4(. ! >,'.&!9,*)0+(* !

INon-Stylommatophoran Pulmonates:
Order Ellobiida
Superfamily Ellobioidea

Family!S"(1,,4/$ !

ILaemodon talsp.!

85./'1&/7!h:!_/6/ !

a3

(+"




Family!O/.&-#,,4/$! |Carychium tridentatum!DG,00(7IMKINaF |Il$'#$,./7!8f(!\,)5$'7!|n(.$0! |X:!\(.4/*
Suborder Systellomatophora

Superfamily Veronicelloidea!
Family!W$.(*,-$",4/$! ILaevicaulis alte!D"y.500/-7IMKNLF |[51/,7!E*,+$4!I./1!83,./+$0! |I:!b.$$* !
Order Siphonariida

Superfamily Siphonarioidea
Family!8,%#(*/.,,4/$! |Siphonaria pectinatalD;,**I$507IMZIKF I"/S/./!;(O!I+5*$O7!8%/,* ! |8:!>/:<,*0 !

I<C<BA:)STO('%08".A)*NR):21#8/8%'08".)".6)5$U&$.%8 )

[HII=/01$9+ /-+$412.(3/103/"IDM QNI33 F1+,005$10/3%'$!+/<$*12. (3+#SI2((+(21+#$10%/,150,*)/10"|P!
[HII$9+./-+,(*1%. (+(-(! Db((4/-.$! i /4$7! NddMF:! (5.1 3('$-5'/.1 3/.<$.0! =$.$! XOG! /3%',2,$4!

<54, )1 +#.$$1*5-'$/.1 3/.<$.0B!/%%.(9,3/+$'&! |ddd! *5-'$(+,480! (21 +#$! :8E! .GHIN$*$! D, *-'54 *)!

0ol +1(R-H$SII:KBN)S*$7 ! +4#$1-(3%'$+SONIE), (*71/+41/'3(0+!+#$1 25CH*) +#1'/.)$10515* +D;8EUINKSF!
)$*$F71%%.(9,3/+$' &IMKAd5-'$(+,4$01(21+#$103/"10515* +DSSE 7IMKSF!. GHIN$*$71/%%. (9,3/+$'&ILZd!
*5-'$(+,4801 (21+#$1#, 0+(*SILIDSLFN)SSUI*AI (313, +(-#(*B)£$.BI/%%. (9,3/+$'&!a)d!*5-'$(+,4$0!

(21-&+(-#.(3$!(9,4/0$10515* +IAIDO@AF:!

"H$18E! GHINS*$ID/'0(!,*(.%(/+,%)1%/.+! (21 +#$1 J:K8)$*$! /4 A"SINF7!=/01/3%', 2,$41 *1/1*$0+$4!
XOG!.$/-+,(*150,%)1%.,3$.01;:8EQ/,, | /*41;:8E QAN! ¥ +#$12,.0+1 .(5*471 = +# +#$1 84 YD G! %. (45-+0!
+H#$*150$41/01+$3%/+$12( 1 +#$10$-(*4/.&IXOG!+(1/3%',2&10,9!, *+$.%/12./)3$*+0! DI7IP7107![7!S7!/*41 F!
DO$S$!"/1'SIN:NI2(.14$+/,'01(21%.,3$.0F:IXOGY/3%', 2,1+, (*12(+#$1%.,3/.& XOG!=/01%$.2(.3$4150, *)1+#$!
e,))$*I"/YI[HI1%('&3$./0$!/*41e11522$ .10&0+$3IDM,11522%.7!NDIE5+,(*7d:LI3\I4H"X7IM:J13\I
3/)*$0,53! -#'(., 487! d:N! ...\I $/-#1%.,3$.1 41 ME! "Y1 *1/13d 1...;1 2, %'l 6(53$F:! 8$-(*4/.&! XOG!
13%,2,-1+,(X1=/01, 4$*+ -1+ (14+#$1%. 3/ &IXOG!= +HA+HSI$O-$Yo-+, (H+#/+1/1'(=$.1d: NISB*+ /+ (*!
(214H"XO0!=/0150$4:"#$!-&-' ¥)I-(*4, +,(*0ID= +#/1X$.< *1 S'3$.1-&-'$.FI (21 +#$1%.,3/.& XOG!=$.$!/0!
2("(=0Blcd"O12(.INI3,*712("(=$4!1&!LJ1-&-'$0!(2!d] O!2(.|Ld!0$-71Je0!2(.|Ld!0$- 71 Z2ND1 2( 1L I3, *!
[<A1+#SHY12,*1$9+$%0, (F10+$ %/ HIDNR(.1J13, *:I"#$10$-(*4/. &IXOGI-&-'$I- (4, +,(*01=$.$!/012("(=0B!
cal"O12(.INI3,*712("(=$4!1&!LJ1-&-'$0!(2!d] O12(.ILd!0$-71]TOI2(IMI3, *71 ZROI2(LINI3, *I/* 41 +#$*]

N2, */'1$9+$*0, (*10+$%!/+TAN2(.1J!13,*:! |

8,3,'.'&7!+#$!88E!.GHI!)$*$!=/0!/3%'",2,$4! *1/1*$0+$4! XOG!=,+#1%.,3$.0!MKS$!/*4IMK %! 50$4!2(.! +#$!
2,.0+L.(5*41*41= +#1+#3$1%.,3/.&!XOG!%. (45-+0!+#$*150$4!/01+$3%'/+$!+(1/3%',2&!/10,*) $!12./)3$*+1=, +#

("



%.,3$.0IM’1/*41cG:1110$.,$0! (2@l *+$.%/'1%.,3$.0!1=$.$150$41+(10$Y 5$*-$!+#,01 2./)3$*+ DOS$H!"/1'SIN:N!
2(.14$+/,'01(21%.,3%.0F:18(3$!0/3%'$01%. (6$414,22,-5'+1+(1/3%', 2&!/01/10,%)'$12./)3$*+1/*41 *1+#$0$!1-/0$0!
S *+$.4/'1 %.,38.01 =$.$! 50$4! +(! /3%',28&! +#$! 88E! )$*$:! 13%',2,-/+,(*1 =/0! %$.2(.3$4! 50,%)!
PA@"le ™ 1[HI1%('&3%$./0$!DM,!.$/-+,(*11522%.7!d:NI3\4H"X07!N: B\ 3/)*$0,531-#(.,4$7!d:N!

- \IS/-#1%. 35 <4IME!"/Y1L#INJLL12, 516 ('53SF I"#$IXOGI-&-' *)I-(*4,+,(*01=$.$1/012("(=0B!ca
~O12(INI3,*712("(=$4!1&!LJ!-&-'$0! (2!cTO12(.ILd!0$-71300!12(.ILd!0$- 7! ZNDI2(.Icdl 0$-1/*41+#$*1/!

2,5'1$9+$*0, (*10+$%! (2ZMIO12(.1313,*1 2(.11(+#1%.,3/.&!1/*410$-(*4/.&IXOG

"#$1>LD$*$1=/01/3%',2,$41/01/10,%)'$! 2./)3$*+! 50,%)1%.,3$.0!>L/ 1 /+41>L/G! /0! 4$2/5'+1%.,3$.07!
+(5)#14,22$.$*+1-(31,%/+,(*01 (2! %.,3$.01 =$.$! 50$4! = +#1 0(3$! 0/3%'$0! =#$.$! +#$&! 4,41 *(+1 /3%’ 2&!

= +HHHB52/5'+1%.,35.01D0SS!/1'SIN:NI2(.V1-(3%'$+$!', 0+1(21%.,3$.0F: "#$10 @M $*$1=/01/'0 (3%, 2,$4!
J0Y10 #Y'$12./)3$*+150,)1%.,3$.01:0@M]cdV*41>0 @INMCKI2(.+#$13/2(., +&!(210/3%'$0:112$=10/3%'$0!
4,40%(+1/3%' 2&1 = +#1+#$0$!%.,35.01+#5014,22$.$*+!-(31,*/+,(*01(21%.,3$.!=$.$!50$4! DOSS!"/1'$IN:N12( !
N-(3%'$+$!",0+1 (21%.,35.0F:1"#$I XOG!/3%', 2,-/+,(* (21 +HHEHALO @M!)$*$61$.$! 96$.2(.3$4!50,*)!

PA@"le ™ I[HI1%('&3%$./0$!DM,!.$/-+,(*11522%.7!d:N13\4H"X07!N:J13\13/)*$0,53!-#'(.,4$7!d:N!

- NIS/-#1%., 351 FAIMEIY LN ;12 %16 ('53SF "#$1+#$.3/1-&-' *)1-(*4,+,(*01=$.$!/012("(=0B!
cal"O12(.INI3,*712("(=$4!1&ILI-&-'$0!(2!c]"O12(.ILd!0$-71J8D12(.ILdI0S$- 71 ZNDI1 2(.ILI3, */*41+#$*!

N2, */'1$9+$*0, (*10+$%!/+TAN2(.1J!13,*:! |

13%',2,-/+,(*! %.(45-+0! =$.$! %5.,2,$4! 50,%)! $,+#$.1 /1 €,)$*1 )$' $9+./-+,(* <,+! (! €,)$*! XOG!
065.,2,-/+,(*1<,+:18$*0$! /41 /*+,0$*0$! 0+./* 0BG Y 5$*-$414,.$-+&! (*1/411%%', $4! P, (0&0+$30! LZLd!

[HII0$Y5$*-$.150,%)IP, ) [&$1+$.3,*/+(1-&-'$I0SY 5$*-,*)1-#$3,0+., $0/+V-. ) $*IA*:l |
I<CIBSU&ES.%$)*("%$448.-).6)*+ #"-$.$08%):. #, 40

[HII0$Y5$*-$0!=$.$!/00$31'$4150,%)16%$.0, (IM: J:LI(21+#$!8"[[SH!%/-</)$!B+/4$*Et al:7INdddF:!
85108Y5$++&7!+#$10$Y5$*-$01=$.$I3/*5/"&!/",)*$4150,*)16$.0, (*IN:N! (REHES! -1[/+/!

S*6,.(*3%*+!Db[SF1%/-</)$!D83,+# al:7IMcC]F:I"#$!;8EID, *-(.%(./+,*)1J:K8!/*4IA"@NF!/*4I88E!
GHIIO$Y5$*-$01=$.$!/',)*$4150,%) 1+ #$10$- (*4/.&105:+5.$1/01/1)5,45:"#S!/" ) *3$*+1 (21+#$I>L1/*4!

O@MN$*$01=/01)5,4$411&!+./+0'+,*) 1 +#$I[HII0$Y 5$*-$0!+(1/3,*(1/-, 410$Y5$*-$0:1b1'(-<0!6:d:cM1!

"



DO/0+.$0/*/7INdddF!=,+#!4$2/5'+10$++,*)0!=/0150$4!/0!/1)5,4$!+(10$'$-+!+#$!.$',/1'&!/',)*$410,+$0!2.(3!

+#S$I/',)*3$ *+01(2!/"1)$*$0)

XH&'()$*$+,-1+.$$0! =$.$!-(*0+.5-+$4150,%)13/9,353!",<$' #((4! D\;F! D $'0$*0+$,*7! MCKMF 71 *)#1(.
2(,**)!DH_F1D8/,+(5!i'HS$, 7! MCKZF!/*41P/&$0,/*! *2$.$*-$| DPAF! D;/.)$+1i!8,3(*7IMcCCF: 1 "#$!)$*$./'
+,3$1.$6%$.0,1'$13(4$'!,*-(.%(./+,5)1)/33/!Db "G« | FID;/*/6$let al:7!McK]U!bS!al: 7!MccIF!=/0150$4!
+(-(.$-+12(.135'+,%'$10510+, +5+, (*0:1\; 1+.$$01=$.$!- (0+.5-+$4150, ) +#$IX#8&);ID6$.0, (*IL:dF1%/-</)$!
Db5,*4(* et al:7INAMAF!= +#1+ $$10$/.-#, )1 2(" (=, ) /1#$5.,0+ ,-1%. (-$45.$!= +# Md! /*4(310+/.+1+.$$0!
[<411$0+1(2$/. $@B$, )#1(5. CH$.-#/*)$V*41051+.$K%.5* )C$)./2+,%)11./%-#10=/%%,*):IH_1/*/'&0,0!
=/01%$.2(.3$4150,%)1+#$! XIEX+! D6S.0,(*!]:d1MdF!%/-</)$! D8=(22(.47!NddNF:"(.1H_!/*/'&0,07!3(4$"
%/.13$+$.01=$.$1$0+,3/+$412(" (=, )1/* +$./+,(*1%. (-$00UI 2(.1$/-#1+ $SI+#$1%/ /35+5 IPCHH+$4!
[*4150$41+ (115, AI+HSIFSO+ 1+ $SI5*+ ' 1+#$.$I=/0(125. +#8.1,3%. (6$3F++(21+#$!' <$' #((410-(.$:IP((+0+./%!
$0/3%',%)1D"$'0$*0+$,*7McKJIF!=, +#IMddd!.$%',-/+$01=/015*4$.+/<$*1 2(.I\;|/*41H_1+.$$0:1PAI/*/'&0,0!
=/015%4$.+/<$* 50, )1 +#$1\.P/&$0! D6SO! L:M:NF! %/-</)$! DG(*Y5,0+! il >5$'0$*1$-<7! NddLF:! "=(!
FAS%SHAS -+ 5+01=, +#12(5.1-#/,*01 (2!/1V.<(6! O#, *\(*+$1O/.'(| D\O\OF!/')(., +#31=$.$150$4! +(!
$9%'(.$I+#S!+.$$10%/-$: PAI/*/'&0,01=/01-(*45-+$412(.1J13,", (1) $*$./+, (01 = +#1 +.$$10/3%" *)! $6$.&!
Mdd!)$$./+,(*0:1"(1$*05.$/ABY 5/+$!-#/, ¥10=/%%, ) 711 I)$! (21#$/+,*)1%/./35+$.01=$.$! +$0+$4! =, +#!
+H$! (Yo, 3/'1%/./35+$.150$41 +(1-(0+.5-+1+4#$12,*/'1+.$$0:| @~ &!/2+$.1 +#$! P/&S$0,/\O\O10$/.-#$0! #/4!
SI-HSA10+/+,(*] &IVHIOBID 4, -/+ %) -(6$.)$*-$I (21 +#S1-#/ O (1 +#S1+/.)$+14,0+., 15+, (*F1=/01 +#$!

S5*I$*4$4:11-(*0$*050!+.$$!=/0115,+150,*)1+#$!'/0+12Jj!(2!+.$$0!D15.* *IMNUIMF:

I<C4I4$448.-)0+$)*+ #'-$.$08%)208#80,)"/)BS//$($.0)3$.$4

"4 $$! 3+#(40! =$.$! 50$4! +(1 $9%'(.$! +#$! 5+, +&! (2! $/-# YS! %/.+ + (MR
$-(*0+.5-+,(*BIMFI X#&' ()$*$+,-10,)*/'1 =/01 3$/05.$4150, )1 +#$! + $$!'$*)+#1 4,0+, 15+ (1 0<$=*$00! +$0+!
R110+/+,0+,-FID>,",01i!>5$'0$*1$-<7IMcCNF!,3%'$3$*+$4!, *IXIEXs150, %) 1 +#$! /*4+ $$01-(33/*4!=, +#]
Md7ddd!.$%' -/+$0:INFI"(+/'1*531$.1(216/.,/1'$ED!=/014$+$.3,*$41, *IXIEXe: ILFIP((+0+./%105%%(.+12(.!
<$&IF(AS0! H+HBIO6HE ()$*$+,-1+.$$1=/013$/05.$41= +#13/9,353!' <$' #((411((+0+./%105%%(.+!$6/'5/+$4!

2(1+H#$12("(=,%)! - /4$0B! 8+&'(33/+(YoH (/1 3(*(%o#&'& DIF 7 %. *-,%'$! 0%', +1 (2! +#$! 0+&'(33/+(%o#(./*!



+ SSLS+=$$! 8-((4(*+,4/$! [*41 +#3] $3/,* ¥)1).(5%0! DPF7! Q/-#/+*(,41 -/A$R! DOF TOQHE *(,4!

“/4$R! D[F7! X5%,"(,4$,! TI@.+#5.$+#./V! DSF7! ;,3/-(,4%,! D'F7! |,(*(,4$,! DbF7! @.+#/',-(,4$,! D>F7!
>$' -(,48, | DAFI/*418-((4(*+,4/$!D_F:10(3%/. %) %#&' () $*$+,-10,)*/IASA! (*1*(4/'105%%(.+!#/0! 1$$*!
50$4!,*10$6%./'106#8 ()$*$+,-10+54,$0IDH/.$-#Fdl: 7INAMMUIP(@HQ+. (bt al:7'NAMBEY.3/! et al:7!

NdML%$rS51, (ler al: 7'NdMAF:!

I<I1A&Y6#$"086$)53U&S. %$):%6%$448".)A&2>$(4)

H5-'$(+,4$! 0$Y5$*-$0! )$*$./+$41 *1 +#,01 0+56&1 H$$*1 ),6$*1 +#$! b$*P/*<! /--$00,(*! *531$.0!
\HdNNaJaGHANNZKN:!"5"14$+/,'01(21/"10$Y 5$*-$!/--$00, (*01/.$!),6$*!,*11%%$*4,9ILEM:
I<IR$4&HD4

8$Y5$*-$0!(212(5.1)$*$0B!/%%.(9,3/+$'&!1]dddI*5-'$(+,4$0! (21 +#$!;8E!. GHINS*$ID/'0(!, *-(.%(./+,)!
1%%.(9,3/+$ &IKdI*5-"$(+,450! (21 +4#$1J:K8I/*41+#3$1-(3% SHNATE%%. (9,3/+$'& MKdd!*5-'$(+,4$0! (2!
+H#$IBBEL GHINS*$71/%6%.(9,3/+$ &ILZA5-'$(+, 480! (2+HISSEY*41/%%. (9,3/+$'&1ald*5-'$(+,4$0!
(21+#$10@M!)$*$I#/6$! 1$S*1)$4$./+$412(1L]10+&'(33/+(6#(/*)$*$./1 /411 *@+&' (33/+ (Yot (/!

)$*$./:01

I<I<BE+#"-$.$08%):.'#,484)

XH#&'()$*$+,-1+. 50! 2(1 +#$! 8+&'(33/+(Yo# (/1 =$.$! -(*0+.5-+$41 50, )1 /1 -(*-/+$*/+$41 4/+/0SIZ (!
5%/31,)5(50'&Y", ) *$415-"$(+,4$10,+$0:I"#,014/+/0$+1-(*0,0+0!(2ILNCAI5-'$(+,4$0!(21+#$;8E!D/*41J:KSF!
)$*S7IMZIKI5-$(+,4$01(21+#$I88ENS*$7ILNKI*5-$(+ 450! (21+#$I>LNS*$I/*4Mal*5-$(+, 450! (21 +#$IMO-+!
[<41 N*41 -(4(*1 %(0,+,(*01 (2! +#$! O@M! )$*$:! "@Vo#(*/.,, MSiphonaria pectinata =/0! 50$41 /0! /*!

(5+). (5% !+ (1. ((+H+#S196#&' ) $*$+,- 1+ SEBA"SINL$), (*1(21+#$!. GHI-'50+$.1=/01. $3(6$4!-(3%'$+$'&!
2.(3Y/"1/4/' &OSOYO!, +1-(5'41x(+1L$/ )*$41/- (001" 1+/9/145$1+(1, +OHE, Y16/, /1, +&:1;, <$= 0$ 7 +HSL4#,

-(4(*19%(0,+,(*0!(21+#$I0 @MN)$*$!=$.$1$9-'54$412. (31/*/' &0$0145S1+(10/+5./+, (*1/+1+#$0$196(0, +,(*0:!

"SI P/&SO, /41 *2$.$5-F+.$B! (21 +#$! 8+&'(33/+(YoH(./ 1/OSA! (1 +HS!-(*-/+$*/+$41 4/+/0$+1 01 O(=*1 *1
*)5.$ILIMI> ) &I1-(*0,0+$*++(%('(), $0I=$.$!(10$. 6 S4 KA " 10648 () $*&). $-(*0+.5-+, (*I3$+#(40!50$4!

DPA7!",)5.8$! L:MU!\;Pb%$*4,9! LN H_P%%$*4,9! L:E:! "#$! 8+&'(33/+(%#(./! 1.$! 05%%(.+$4! /0! /!

)%



3(H(OH&'S+,-1 ).(5%! 11 Mddj! \;7! ccjl H_! 1((+0+./%! .$%' -/+$0! /*41=,+#1 /! PI&S$0,/* %(0+$. (.
%.(1/1,' +&!(2IM:dtHSI%HE)$*$+,-1+. $SI0#(=01/1%.,*-,%'$14,6,0, (1 1$+=SS*BHU (*+,4/SI (1 +#$!

(KU AN A1 |(+#5.10+& (33/+(Yott(./*1). (5%0I(*1+H#SI(+#$.:1"#,014,6,0, (*1, 010+. (*)' &105%%(.+$4!DCLj!
\;71ZJjIH_11((+0+./%0! *4IXXIM:dd! PAF!/*41=, +#1/"1%#&' ()$*$+,-1/*/'&0,01 35+ #{B106%$*4, 91L:]F:!
h$!/'0(12, %41 /41 A% + -1 Y& ()$*$+,-196(0, +, (*1 2(.| +#S! 8-((4(*+,4/BI =HS$*1 /"1 %/ .+, 8-((4(*+,4/$!
0$Y5$*-$0! /6/,/1'$! (*! b$*1/*<! D2.(3! G/3,.$n! e al:7! NAMNF! /.$! *-'54$4! DI%%$*4, 6 L43!
3(H(YoH& &I (2+#$I8-((4(*+,4/$!,010(1.(1504&105%%(.+$4'DMddjN\; 7'cKjIH_!1((+0+./9%0Y*4IXXIM:dd!
PAF:H3(%)+#$1.$3/, %, %)10+&'(33/+(%ot(./*1).(5%0 7 1+#SIQ/-#/+,*(, AR* A1+ #$I QA+, *(,4R1-'/4$0!
1.$!-'$/.'&) .SO('6S4! =, +#! #,)# 05%%(.+! DMddj! \;7! cNj! H_! 1((+0+./%0! /*41 XXIM:dd! PA! 2(.! +#$!
QI-#1+,*(,A1-'1 ASRY*AIKN]N\; 7ICLjIH_1L((+0+./%0V*4IXXIM:ddIPAIR2( +#SIQ@H/ +,*(,41- | 4SRF: 1A
HHSIQ/-#1+,*(, 41 - [ASRI+#$.$! 01/11/0/'1 4, #(+(3&! L$+=$$*| +#$! 8+ $%+/9(,AB/! (| +H#S (*SI#/*41 [*41 +#$!
-#+ *( A/ (11 +#S! (+#$.! DEN}I\ 71 ZKjT H_11((+0+./9%0! *4IXXIM:dd! PAFH$! *+$.4/'1 $'/+, (*0#,%0!

=+ S 5 ASI S ('S I$9-$%0+12(L1H#SI%6(0,+, (12 1+#S$!$.500/-, 4/$I=#,-#1,01=$"1.$0('6$4!
1SS! =, +#1 CNI 7ICN] H_1L((+0+./%0! +4I XXIM:dd! PA:Th, +#, 1 +#$I @k *(,41- 1ASRI +#$!
X5%,"(,4$,! TI@.+#5.$+#1%! 6$.8! =$"! 05%%(.+$4! /0! /! 3(*(%#&'$+,-! ).(5%! DeNj! \:7! cZjt H_!
L((+0+./%07IXXIM:AdIPAF:"#$I1., (*(,4$, /*41+#$1;, 3/-(,49,1/.$125"&105%%(.+$4! DMddj\; 7!MddjiH !
1((+0+./%07!XXIM:dd! PAF!/01 3(*(%H#&'$+,-1).(5%0:1"#$! 1., (*(,4%,1#/01/10,0+$.1).(5%! . $'/+, 06!
! ;,3/-(,48, 7! +#(5)#! 05%%(.+! 2(.! +#,0! 0! $Y5,6(-/"! Daaj! \;! 1((+0+./%0! /4! XXIM:dd! PAF:! "#$!
3(H(UHE &I HHSI@ . +#' -(,49,1,016$.8!=$"105%%(.+$4IDc]j\: 7IcLi!H_11((+0+./%07!XXIM:ddIPAF: "#$!
>$',-(,48,1 2(.3!/1-'$1.1 3(*(YoH&'S+,-1).(5%! ,* +#$! +.$$7! 2B 05%%6(.+$4! = +# Mddj!\; 7! Mddj! H_!
L((+0+./%0! /*AIXXIM:ddI PA:"#$1>/%' (+.$3/+(, A4S/ /A1 @'$/-, *(,4$/1-'50+$.1= +#I +#$1>$' - 4$/1 =, +#!
0+.(*)105%%(.+! DKZj!\; 7! cajl H_! 1((+0+./%0! /41 XXId:cc! PAl 41 K]jI\; 7!Kj! H_1 1((+0+./%0! /*4!
XXIM:ddIPALS0%$-+ 65 &F: I"HHIGH, 4$/1/. $I*(+1-'$/.' &1 $O('6S4! 1+#S$!+ $$115++#$.$!,01=$/<I05%9%6(.+!
DJLj! \;! 1((+0+./%0! /*41 XXIM:dd! PAF! 2(. /1 ).(5%! ,*-'54,%)! +#$! O/.&(4,4/$7! [(.-/0,,4/$! /4!

GH&+ 4,41 " *"&T! +#S! X5%,"(,4$,7) 1,(*(4$,7! 13/-(4$,7! X'$-+(%&(4$/7! GH&+ 4(,4$,7!
"$O+-$"(,4$,1/410'/50,'(,4$,10$$3! +(10%",+12.(3! (+#$.| QE#/+ *(, 4RI +/9/1= +#1 3(4$./+$! 05% %6 (. +!

DZdj\: 7tadj!H_11((+0+./%0!/*41XXId:cal PAF:

)&



Buliminus
100/100/1.00 Vallonia
92/97/1.00 i
Cochlicopa

Pupilloidei
R [= Orthurethra]
'————————Chondrina
66/-/1.00 M 100/100/1.00 Arion . -
G -Meghimatium
e [room7roo Vitrina
Limacoidei

Euconulus
100/100/1.00
L[ o
82/84/0.95 Oxychilus

Corilla ] Plectopyloidea

53/-/1.00
70/60/0.96 | Caryodes [Caryodidae] B
4r|:Dorcasza. [Dorca31}4ae] Rhytidoidei Hell.cm‘a
Rhytida [Rhytididae] [‘non-achatinoid clade’]| =
Megalobulimus [Megalobulimidae] ] 2
Testacella J Testacelloidea =
Albinaria ] Clausilioidei ‘é
R Drymaeus ] Orthalicoidei £
82/93/1.00 H Gaeotis 2
D] 93/98/1.00 Satsuma %
L0 100//10(;/1.00 f;;gj;f;f Helicoidei
87/96/0.99
93/61/1.00 Trochulus
Ar—Haplotrema ] Haplotrematoidea
93/75/1.00 | Euglandina '] Oleacinoidea
B Coeliaxis ]
-Achatina
92/92/1.00 Thyrophorella Achatinoi Achatini
100/99/1.00 Glessula inoidea chatinina
A 92/78/1.00 | Subulina [*achatinoid clade’]
100, /92/C1 0 Ferussacia i
T676/0.99 b CGonaxis ] Streptaxoidea
J Guestieria ] . .
10—|0/98/1‘00 Systrophia ] Scolodontoidea Scolodontina
Laevicaulis
7 4|7Laem0donla ‘non-stylommatophoran
Carychium Pulmonates’
Siphonaria
1% |

08-&($) E<P/&S0,/*1%#& () $*S+,-1+.$3! (21 48H&'(33/+(%o#(./ 1/0$4! (*1-(*-/+$*/+$41 0$ Y 5$*-$0! (2!
JZKNI5*/31,)5(50'&! /", ) *$AI*5-'$(+,4$0!1 2. (31 +#$!-(31,*$41 4/+/0$+! (2! +#$!;8E! D/*41 J:K8F)$*$ 71 +#S!
8BE!$*$7!+#$! SLS B! /*41 +#$I MO+ /41 N*41-(4(*1%(0, +,(*0! (21 +#$! O@M!)$*$:1 W/'5$0! (*1 +#$! *(4$0!
$%.$0$*+! 140+./%!05%9%(.+! DMddd! .$%",-/+$OFI 2(1\; 7IH_1/*419%(0+$.,(.1%.(1/1,"+,$012(.| PAI DL/0$4! (!
10+1ZJj1(2!+.$S0F 71.$0%$-+,6$'&: P ((+0+./%105%% (. +16/'5$01'$00!+#/*13dj!/*419%(0+$.,(.1%. (1/1,', +,$0!'S00!
A1 Z) ] SIH(+1O(=*:1"#$10-/'$1 1/.1.$%.$0$++0! M! 05 1O /HE4/%)$19%6$. MAd!*5-$(+,4$1%(0, +, (*D:

H(4$0! 50$4! +(1 /00$00! *(4/'1 05%9%6(.+! *1 /' &0$0! (2! +#$! Yo#&' ()$*$+,-1 5+, +&! (2! 4,22$.$+1)$*$0f! )$*$!
0ol .+ ,+,(01/ $IO#(=*1/01'S++$.01 (1 +#$1-(..$0%(*4,*) *(ASOWRHA*2./(.4$../*<1=/0150$4+(1'/1$ 1 +#$!
Uot&'()$*$+,-1+.SH.13(0+1). (5%0:1>(=$6$.7105%8%.2/3,'&!./*<I=/01/0(150$4!=,+#10(3$!).(5%0!, 2! +#$&!
=$.$1%(+1/00,)*$41+(1,*2./(.45.01(+HSEI 1S () $A1+(* (B (*(YoH&'$+,-1,%2./(.4$.01

y



|<J<C+ #"-$.$08%)?08#80,)"/)B8//$($.0)3$.$4)'.6)*(0808).4

"HSI0HE )5+ S+, 15+, +&I(21+#$14,22$.$*+)$*$0150$4! *1+#,010+54&1=/01$6/'5/+$41+(1/00$00! +43, .
50$25%$0012(.1,*2%..,%)10+&'(33/+(%6H(./11%#&' () $*&:11"12(5.))$*$0I50$4!, *I+#,010+54& 71 +#3!; 8E!
DI'O(!, *-(.%(./+,*)1+#$1J:K8F 7188E7I>LI/*4IMO+/*4IN*41-(4(*194(@MY 210 @M7/01=$"1/01 +#$!
C(-+SHTBAIA/HOSH(21/12(5.1)$*$01=$. $I$6/'5/+$4: 1144+, (*/"&TI2(+#S);BENS*S71+#$I5+,' +&1(2!
+HH$I2505%)+#12./)3%*+ID;8EINDANFI=/01-(3%/. $41=, +#1+#/+1(21+#$1(.,),*/';;8EQM2./)3$*+!50$4!

1&!h/4$! et al:'DNddM7!NddaF:

"HSI6/'5S01(21+HGY 0+/+,0+,-12(./")$*$0/*41)$*$1%/ .+, +,(*0!D; SEIRI25CS*)+#1;8E 7188E 7I>L7IMO+!
[*AIN*41-(4(*1%(0,+,(*01(210 @MFY/OI=$" YO H#SI- (*-/+$*/+$A14/+/0$+1(21/"12(5.)$*$0I=$.$!-(0,4%./1'&!
(E$. A4S $0%6(*4, %) 1-. + -/16/'5$01(2>, " 0lil>5$'0$*1$-<IDMCCNF!, *4,-/+,*)1+#$1%.$0$*-$!(2!

0+.(%)1%#&'()$*$+,-10,)*/'!D"/1'$IL:NF:!

S9/3,* *)1+#$1*531$.1(216/.,/1'$10,+$0!D"/1'SIL:NF.$6$/ 41 +#/+1= +#, “1+#$1:8E ) $*$71+#$13/2(., +&!(2!
+#$16/.,/1'$10,+$0IDNLAI0, +$OF!-/3$12. (31+#S!(.,), */'NEE2./) 3$*+:1S9%/*4 *) +#SI0SY 5$*-$I'$*)+#!
(214+#$1;8E12(5.2(47! (*&! 1.(5)#+! */*1/44 + (*[1MZal0,+$0:1"#$! 88E)$*$I 1. (S)#+1 *1/*1/44, + (*/'
M]d!6/.,/1'$10,+$07!=,+# MLN!6/. /1'$10,+$01-(3,%)1 2.(3! +#$! >L1)$*$! /41 MNNI6/.,/1'$10,+$0! 2. (3! +4#$!

O@MN)$*$!DM/*4IN*41-(4(*1%(0,+,(*OF:!

P/OSA! (*1+#$!*(4105%%(.+! 2(.1-/4$0! ¥ +#$1%6#&' ()$*$+,-1+.$5! D"/1'$! L:NF USHSH2BE!)$+$!
SO(BS4!/"1+$H10+&'(33/+(Yo#(/*1-14$015*4$.12(-50: 1"#$!; 8EIMDI2./) 3$*+1 SO('6SA!* *$! (21+#$1+$*]
“1A$071/'1$,+1=,+#10' &' (=$.105%%(.+! 2(.10(3B!-/4$0:| @21 +#$! (+#$.1)$*$07! (V&) +=(1 (2! +$*1-/4$0!
=$.$1.$0('6$4!50, )1 +#$! 88E 71 +#. 5! (21 +$*1-/4$01=$.$! $0('6$4!50,%)1>L1 /41 +=(1 (21 +$*I-/4$01=$.$!
$0('6$4150,%)! +#$! MO+ <41 N*41-(4(*1%(0, +,(*0! (2! O@M: ! h#$*1 /"1 2(5.1)$*SOI=B S *$47! /"1 +$*!
0+&'(33/+(Yot(/*1-/4301=$.$!.$-(6$5.$4150, %) +H#SI-(*-/+$*/+$A14/+]0$+71=, +#1/10,)* 2,-/*+1 - $/0$! *]

1((+0+./%!05%%(.+12(.|+#$14$$%!*(4$0!=, +#,*1+#$!8+&' (33/+(%o#(./'=#$*1-(3%/.$4!+(!,*4,6,48/') $*$0:

='>#$) | Gt gI! 0+/+,0+,-7! +(+/'1 *531$.! (2! 6/.,/1'$! 0,+$07! /*41 1((+0+./%! 05%%(.+! 2(.! *(4$0! *! +#$!
0+&'(33/+(Yott(./1%6H#& () $*&I2(\$/-#)$*$F)$*$10%6/.+,+,(*:IH(4/'105%% (. +!6/'5$0!1=$. I (1+/,*$412(.1+$*1
~JAS0! FHHSI0+E& (33/+(Yott(/*1+ SSUSS!'S++5.01-(..$0%(*41+(IDIFIB+&' (33/+(%o#(./13(*(%#&' &7 DPF!

)"



%.,%-,% $I0%', +1(2H+#$I0+&' (33/+(Yott(./*1+. $SIL S+=SS*1+#SI8-((4(*+,4/BU*A"|(+#$.10+& (33/+(Y6t(./*!

).(5%07! DOF! Q/-#+*(,4! -'/A$R7! D[FIQHE,*(,4! -/4$R7! DSF! X5%,"(,4$,! TI@.+#5.$+RIFY7!

:3/-(,4$,7\DbFIL.,(*(,4$,7!D>F1@.+#/,-(,4$, 7IDAFI>$' -(,4$,1/*41D_F18-('(4(*+,4/$!D-/4$01 0#(=*1(*!

*)5.$!L:MF:1h#$.$!/1-/4$!,01.$0('6$4! +#$! 1((+0+./%! 05%%(.+!6/'5$! 01 O#(=*! *1 +#$! +/1'$:1 O'/4$0! *(+!
$-(6$.$4150, )1 +#$1)$*$15+4$.12(-50!/.$10#(=*! /QYOHSOITF:! (.1 +#$, 110+/+,0+,-7!/1-. + -/16/'5$! @!
d:MdY+1XId:dI'$6$'1(210,)*,2,-/*-$1=/0150$412(.1+#$!; 8EINR./)3$*+7I188E7!>LI/*410 @ MID+#$IMO+!/*4!
HHSIN*41-(4(*1%(0, +,(OF:1" (41T +#1:8ENS*$/1-., +,-/16/'5$!(2! @:dK!/+!XId:dJI=/0!150$41.!

+#$!-(31,*$414/+/0$+!(21+#$!12(5.)$*$07!/1-. . +,-/"6/'58G21Z!/+!X1!d:dJ'=/0!50$4:10.,+,-/'6/'5$0!/.$!

43%$*4$*+! (*1+#$1*531$.1 (2! +/9/1 [*41 +#$! +(+/'1*531$.1(2!6/.,/1'$!0,+$0! D-.,+,-/'16/'5$0! 2.(3!>,",0!i!

>5%$'0$*1$-<7!MccNF:

3$.$4 )3%.$)*'(0808".4) | 53U&$.%9%| g1 T(8>#3$) | 9"040('1)5&11"(0)O"()N#'6%4)Vay

!
:BEMQ12./)3$*+! Kdd @:ad NLa c]l |C |cd |a]!|zl]|cd |]M |KN|Mdd| cZ
:8E!25" CH*)+# LNcd @:zd JMN Mddl | JK | cM | adl | Kd | cl! | JJ! | KK | Mdd | cc!
88E! MZ]K @:JN M]d Jal c Lal c
>LI LNK a@:L]! MLN c cZl | KZ NJ!
MO+!IN*4!-(4(*1%(0,+,(*d JMa @:MK MNN c ! c JM | LZ c
(2'o0@M
-8E<8SE | JdLK @:.zZ JIN Mdd | aKl | cK! Jz2t | zZ4 | cZ ac! K] | Mdd | Mddi
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J<ED.0("6&%608"))
"HBI @ . +#5.$+4./1-(3%.,081/%%. (9,3/884ddd!0%S$-,$071/00,)*$4!+(10(3S!Ndd!)$*$./:1 "1 /*/+(3&! (2!

5! $9-.$+(.&! 0&0+$31 2(.3$4! +#$! 1/0,0! (2! +#$! /00, - PRI LR0LO0+$3! 2(.| +#$! 8+&(33/+(YoH(./!
DX,'01.&7!McddU!IP/<$.7IMCIIF71=, +#1+#$I@ +#5.$+#./1-#] |-+$. 03411 &1#/6 *)1/10,3% ' SBIOH HH-+15.$+
5*012.(3I-HSI S, (1 $*A1 (21 +#$! <, 4*$&! +(=/. 401 +HB1 %*$53(0+(3/'1/.$/1 (21 +HS!'5*) 71 /*41 (%$*01 /0! /!
1/-<=1.4 @h(,*+,*)1%(.$:! A*13(0+!-/0S0! /1 0$-(*4/.810+.5-+5.5!,01 4$6$ (%$A! =#,#16/.,$01 2.(3! /1 O#(.+!
).((6$!,*13/*&10%$-,$07/10#(.+1+5 18I DRJednthinulaF 71! (*)$.1+51$1.5+* *)I3(0+1(21+H#SI'S*) +#1(21+#$!

<, 4*$&IDS HbidaF 7144, +, (" &I1/-<V/'(*) +#$1.$-+53ID+#$IG("$41%0$54(0,)35.$+#.(501-(*4, +,(*!

2(5*4) *UAmimopinaF: NS H#,04 J4,+ (*11-100,2,-/+,(*THHSI@ . +#5 . $+.11 $I(*$1(212(5.1%.,3/.8!4,6,0,(*0!
(21+#3$18+&'(33/+(%#(./:1X,'01.& DMcddF!-(*0,4$. $41+#$1@ . #HFISSE: 1/%-$0+./'1).(5%H+(1/"1(+#$.]
8+&(33/+(Yot(/:1"#,01=/01L/OS A (FIHHSILS $21H#/+ 4B +H#5 S+ X106/ [1080+$3I=, +#1, +01'(*)I<, 4*$&!
[*414, $-+15.$+$.13(0+!-'(0$'&! $O$3L'$A! +#/+! (21 +#$! 05%%6(0$4'&! 3(.$! /-, $*+! PIO(33/+(Ye#(./ 7! [*41
+#,016,$=1#/08*$./"81%$.0,0+$41D$:):18-#,'$&<(7IMcZcU!H(.40,$-<IMcKaU!X(<.&0n<(7!Mcc]F:I"#$10#/%6$!
(214+#$15.$+$.14(SOM(+1/"(=1=/+$.1.$/10( .%o+, (*71=#,-#1=/0105))$0+$411&!8('$3IDMCZKF /O #$L.$/0(*1+#$!

@.+#5.$+HE[1A(SOI(+1-(*+/,*1/*&10'5)D:

"HSI@ . +H5.$+./1./%)$12.(3S5. (%S*ALS), (011 (4., Y HHSNS4,+$. /S (L %/ A1H(6$).$/-H#$A!
3(0+1(2!12.,-/7\A*4,/7135-#1 (2110, 7 H(+#13$. .-/ T1+#$!, 0/+401 (21 +#$1X/-, 2, -1 A $6$H 150+./' [ A*]
HHBIX/-,2,-1,0'/+407 (+#5.$+#./501-/*1 $%.$0$*+1/0135-#1 /0! adj! (2! +#$!'/+4104/,6$.0,+&:1"#$1 2(5.!
(AH5.$+E/412/3, $OTIX/.+5' AISTN3/0+., 4I$TI-#+ *$" 4ISV*A1[.1%] */54, 4IST!.$I$*4$3,-1+(1+#S$!
O/+401 (21 +#$1X/-, 2, -1 "HE&IH6$! 63.81%]...(=14,0+., 15+,(*/'1 [)$01 /%41 | $15*4$.10$6$.$! +#£.$/+1 2.(3!
BI1,+/+1 A4S0+ 5-+ (1 /*41 *+ (4541%.$4/+(.0: A*ASSATI +4#$! 13/0+. 4IS7! =# -#1/ $I $*4$3 -1 +(1>/=/,, 7!
#16$!/'3(0+!/"1 1$-(3$1$9+,*+1/*41 +#$1'(001 (21*53$.(50!/-#/+ *$" 41/*41%/ +5' A1 +/9/1#/01/'0(1 L$$*!
=$"14(-53$*+$4!D0$$! O(=,$7!McCNUIO((+$!il;($6$7INddLUI>("/*41i1>/42, $'47INCYWI$. et al:7!

NAMI2(.1/1.$6,$=F!

*+ll



AX1#,01-'100,-1%/%S$.1 4$/" ¥)! =, +#1 +#$1/22,* + $0! (2! +#$! X/- 2, - )& Bablinella! /4! Partula7!X,'01.8!
DMcddF! .$-()*,0$4! 2,6$! 2/3,', $0! =, +#,* #,01 *$=1 ).(5%! @.+#5.$+#./B +#$! [-#/+,*$" 4/$7! X/.+5' 4/$7!
X5%,4/$! DIX5%," 4ISEM Y5$0+,(*/1'&! +#S! W/"(*, 4/$! 41 O(-#' -(%,4/$:1 ;/+$.1 #$! %51',04$4! /!
%.(6,0,(*/'",0+1(210512/3," $O!, *I#,01X5%, ", 4/$!/012(" (ZOBHH#S$ID/O+.(-(Yo+, */$TIX5%, " *I$TIX/)(4,* */$7!
-/ +#5" XISTIWS.+,),* *I$71@.-5', */$!/*418+.(1,'(%0,*/$!DX,'01.&7! MBHKFB510SY 5$++ & 71 #$!/44$41

HHSIX) (45, % XI$1 2(1 +=(1)$*$./7! Spalaeodiscus! [*4! PagodulinaT)=#,-# =(5'41%(+12,+1-(*6$* $*+'&!
$'0$=#$.$!DX,'01.87!MBIMR: 1> 01=(.<12(.3$41+#$!1/0,01(2+#$!@ . +#5.$+#./ /01 =$I<*(=1+#$31+(4/&: 11+
[41$/.'&10+/)$! X,'01.8! DMOMBKFU3, ++$4! +#/+1#,01 X59%, " 4IS1 #/41 1$$*1), 6+ /+#$.1=,4$!",3,+071 15+
h/+0(*IDMCNAF!=/0!+(1)(135-#125. +#$.1 ¥105))$0+ %) +#/-+1/"1 15+1/12$=1)$*$./1 (21 (+#5.$+#./01 0#(5'4!

1$1-(31,%$41 *+(1/10,)'SIL. (J41-(*-$%+!(21+#$12/3,'&IX5%, " 4/4:]

A -(*+./0+T71 +#$! 4841 [/+(3,-I" 0+54,$0! (2! 8+$$*1$.)! DMCNIF!'$41 #,31 +(1.$-()*, 03! /1 +(+/'! (2! Ma!

2/3, 80!, H+HSI@ . +#5.$+#./OVI=H('$:1>(=$6$. 71+#S!', 3, +01(21+#851). (SY6IH/BSI*(+1-#/5)$410,)*,2,-/+'&!
0,%-$I3(0+(21-+4#$0$!/44,+,(*/12/3," $SOH/6S!. $05'+$412. (31-+4#$10%6 (UGB D+, )1 (.+#5.$+#./*1).(5%07!

%.,*-, %6/" &I+HSIX5%, " Afhsu lato:!1¥/+(3,-105%%(.+!2(.1+#$16/.,(5012/3, &).(5%! +/9/1= +# 1 +#$!
@.+#5.$+#./1#/01'=/&01 1$$* %((.:! P/<$.1D,*1X,'01.&7! WARG/6$! /! -(3%.$#$*0,6$! .$6,$=! (2! +#S!

'3 ASAH(3,A}2( 314, (KB, LSS+ 3T 15+1-(*-"5ASAl +#/+] ¥ $0%S$-+ (21 +#$1X5%, " (,4$/B!
QI*&IASA5-+, (01 1/0SAI(-1+#SI/* 3/'1/ (*$1=(5' A1 1$I=$/<I/*41+#,01=(5'A11$I$0%$-,/"&!+.5$1(21/1). (5%!

K= -HAHSIOHS" | -# [-+$.011%%$/ . 13/* 280+ =#,'SI+#(0$! (21 +#S$10(2H0Y%65!4, 22, -5'+1+(10+54&1/*4!

3(.$! 0(! +(! $6/'5/+$R:! 101 H(.40,$-<! DMcKaF! %(,*+$4! (5+7! +#$! .$!/+,(0#,%0! =, +# % +#$] @ .+#5.$+#./!
$O+/1', 0#$411&!IX,'01.&!/*41P/<$.IDX,'01. & 7TOMNZSI $O0S*+,/" &1 1/0$A! (*1-(*-#('(),-/"-#/.1-+$.07!
=#,-#1#$115, $654! (65.6/' T4 +#$!, 3% (.+/*-$! (21 +#SI0#$":1"#,010,+5/+,(*1-#/%)$4!" ++'$I5*+ ' +#$!=( <!
(2!"," $.IDMCKCFI=#(105.6$&$4112.$0#105,+$1(21-#/./-+$.0121+#$1%/" /' 71*$.6(50V/*41/, 3*+/.8&1080+$30:!
" $.1DMCKCF! /%41 P/.<$. DNAAMF! .$%.$0$*+! +#$! (*&! +=(1 [++$3%+BIE()1 Bl %48 () $*$+,-!
[4'80,01(21+#$! @ . +#5.$+£./1" " $.1-(*0,4$. SA+HS! @ +#5 S+ /1+(1 11 3(*(VoH&' S+, *41+#$10,0+$.1). (5%!
(21/"1(+#$.18+&'(33/+(%#(./1D",", $.7IMcKcU!S31$.+(*1il", " $.7IMCCIF:I"#(5)#"," $.R0I+.$$!4,6,4$4!

B! @.+H#5. S/ *+(1 +HAS07! #,01-/00,2,-/+,(*1 $-(*, 084! +#.$$! 05%$.2/3," SOB! +#$! X5%,"(,4$/7!

O#(*4.,*(,49/! [*4! X/.+5'(,4%/:! >(=$6%$.7! ",",$.! DMcKCcF! -(*0,4%.$4! #,0! (=*! -'/00,2,-/+,(*! (2! +#$!



@.+#5.$+E/1+(11$15*0/+,02/-+(.&:IAIP/.<$.ROIS*-(*0+./ *+1/*/'&0,01 (21 +#$! 8+@ABB/MD, *-'54,)!
MNI(+#5.$+#./412/3," $OFI1/0$41(*1IZ13/ ¥ &I Yot ('), -I'-#].I1-+$.071+HSI (+#5.$+./0128" *+(1+=(!

4,04+ *+1*41 $3(+$1-/AS07IS/-#1(21=#,-HIO#(=$41- (0$1/22,* +&I= +HE(H#5.$+#./412/3," $OBI(*$!(2!
+HHS0S$!-/4$0! *-'5ASAI+HSIBYHS(-#S, 4/SIFAIE. (-(Yo+, 4/ TI+HSI0$- (4! *-'5ASAI+#$10(.," 4/$!/*41

1-/6,4/$:! "#$0$! .$05+0! /%%$/.! +(! 1$! $6$* '$00! 0/+,02/-+(.&! +#/*! "," $.RO! -'/00,2,-/+,(*:1 A*! +#$!
2100,2,-1+,(*1 (21 P(5-#$+1i! G(-.(,| DNAAIF 7! +#$! @ . +#5 .$+#./11.$1-(*0,4$.$4! /01 /*1 *2(1B(5%! /*4!

051-/4$! (2! +#$! 8+&'(33/+(Yott(./T! =, +#! +H#$! @ +#5.$+#./! %l.+ + (*$41 *+(1 2,6$! 05%$.2/3, $0B! +#$!
X1 4+5'(AS/T1-#/+ *$" (A4S TIO(#, -(%(,4$/7IX5%,"(,4$/*4IS*(,4$/7V/*4INdI2/3, $O7I(*$I(21=H, -#7!

S O&' *4.$" * 4/$71 0159+ *+1\(0+! $-$HB(5-#$+r al:! DNAMZF! .$6,0$4! +#$! $/. $.! P(5-#$+! il
G(-.(,'DNAdJIFI-/00,2,-/+,(*71.$-(*,0, ) /1+(+/1(2INal 2/3," $01%'/-$41= +#,*1/10,%)'$105%$.2/3, &7 +#$!

X5%,"(,4$1QD3/<,*)|@.+#5.$+#./*41X5%,"(,4$/10&*(3&30FR:

8$6$./'l 3('$-5'.1 0+54,$0! (2! +#$! @ . +#5.$+4./1 #/6$! 1$$*1 -(*45-+$4:1 \(0+! (2! +#$3! 2(-50$4! (*!
%8 ()$().1%H&! (2!/1%/.+,-5'.1)$*50! Db((4/-.$!i! h/4$7! NddM/U! b((4/-. $7!NddNU!"(*)<$.44 al:7!
Ndd]U!g$+3/,$dr al:7INddaU!8,0-#(1/42,$'47\NAMZF! (1=, +#,*1/12/8IDb((4/- $!i'h/4$7!NddM1U!
>("/*41i1>/42,$'47INdd]U$$! ef al:7INddc7INAM]U!8'/%-, *0<&lilg./507!NdMaUlgra# BINdMZF:"#$!
2,.0+1-(3%.$#%$*0,6$13('$-5'.10+54,$0! (21 +#$! @ . +#5.$+#./1/, 3841 +(10('6$! L(+#! +#$) $'/+,(0#,%01 =, +#
B! @.HH5. S KA+ (BB HSI] =, +#, X1 +#$1 0+ &' (33/+(YoH (/¥ %o#& ()$*&! /01 /| =H#('$! Dh/ASE al:7!
NddM7INddaF:1>(=$6$.7+#$0$1%6#&'()$*, $01=$.$!1/0$4!(*I(* &IKNLH5-'$(+,4$0!(21+#$|. GHI$*$I-'50+$.:1
"HB!.$05"+ *) (+#5 SHE/H1+.$$1=/01%(( &) . SO('6S4!/*471$9-$%+ 1$+=$$*1-' (OBHSUEH /71 05%6%(. +!
2(1).(5%,*)01=/01.$/+ 6% &L (=:I"#SI3(H(VoH& &I (2+HSI@ . +#5.$+./1=/01. $-(6$.$A* A+ H#$1@ . +#5 $+4./
28" 1= +# M+HSIQ'C:H/+ *(,ARI-/A$IDh/4ASlet al:7INAIM7!NddaUN(.4/4ith/4$7INddKF:!1.31.50+8.!
al:\DNAdIFI50$414,0+(*$!)$*SOAQIDS! +4#5! $'/+,(*04#,%01 (2! MLI0+&'(33/+(%et (/) $*9 1tBY%6') 1 <"

1)1."$* /%*. [01"<.1. *ODFSI@. +#5 $+#./1=5.$(+1.$-(65. 541013 (*(%o#E& $+,-1). (5%, *H+#$, 10+54&7!
[<A1+# SSI(+H#E $+#.1412/3," SOTI+HSIO(H# -(%,4/STIWS.+,),* 4/STI-AIW/"(*, 4/$1=$.$1%/ | Yo#&'S+,-1 *]
+#$,.1 +.$$:1 VA4S, Nlet al:! DNAMAF! $9/3,*$41 +4#$! U6H#&'()$*$+,-1 96(0,+,(*! (2HHBESE#./*1 )$*$./1

CryptazecaTMzecall*4' Hypnophila'D+#3$!In$-,4/SF7'$00$*+,/"&!,*-(.%(./+,%) +#$0$!+/9/ 1=, +# *I+#$!h/4$!



et al'DNddaF!.GHIIO$Y5$*-$14/+/0$+:1"#$,.1/*/'&0,01%. (6,4$410+.(*)105%%6(.+1 2(.1/1 3(*(%6}&B%$6!,-!

-(3%.,0,%)! CryptazecaTzecaVl*4\ Hypnophila,\=#,-#'$A+#$31+(1%. (%(0$!/1*$=12/3,' &7 1+#$!In$- 4I$:!

IH$<(/! it O('$0! DNdMaF! 5+4$.+((<! /! 3('$-5'.1 /*/'&0,0! /,3$4! /+! $5-,4/+ *)! +#$! 05%./0%$-,2,-!
HO(*(3&! (2I+HSIWS.+,), * 4/STI15+1+#/+1/0(1, *'5A$4! [1*531$.1 (21 (+#$.! (+#5.$+#./10SY5$*-$B710(3
*$=1/410(3$12.(31$/.",$.10+54,$071%. *-,%/" &1 +#(0$! (2! h/4Blal:\ DNdAM7INddaF: ! "#$, .| %6#&' () $*$+,-!
-(*-'50,(*0!=$.$!$00$*+,/"&! 1/0$4! (*INK8!0$Y5$*-$0! (2!0(33!Kdd! 1/0$!%/,.07! /*41. $%',-/+$4! 3/*&1 (2!
+#$1.$05'+0!(2!h/4&! al:'DNddM7!INddaF Ul QE$RY; YARI=/0!.$-(6$.$4I=#,-#11.(/4'&)-(..$0%(*4$4!

= +HIHHSIWS.+,),* 4/$1/01 (5+ *$41 *IP(5-#$+iIG(-.(,| DNAAIF: I"#$! (6S./"1-(*-'50, (1 =/O1 +#/+1+#$, !
$05'+0! QO+.(*)'&! 05))$0+! +#/+1 2(.3/'1 .$-(0,4%$./+,(*1 (2! 05%./0%$-,2,-! -(*-$%+0! /-.(00! +#$! $*+,.$!
F2.1(.4 $.1.$1=/. [*+$4711/0$415% (*I[HII0SY 5$*-$14/+/RTvuncatellina/*4! Columella=$.$!$9-'54$4!

2.(3 HHBNS.+)),* 4/BI/01+#$&I-'50+$. 1= +HOHEA. * 4/ 1"#$!3('$-5'.10+54&!(2!>/."! et al:) DNAMZF!
+)$+$AI+#$12/3,'&I@.-5', 4/$7115+] *'5ASAI3/*QIGES' A1+/9/UI=#,'0+1-'/. 28 *) I +#$BI3(*(Yott& & (2!
HHS! (-5, 4071 +#$,.] (+#$.! 31,% -(*+., 15+, (11 =/01 +#$! $.$-+, (X! +=(1 *$=1 (+#5.$+#./1 2/3," $OB! +#$!
1)/.4#,$" 4I$1/*41° 595" 4/$:

>$.$1=$1%.$0$*+1+#$1. $05+01(21/1).$/+ &I$*/.)$413('$-5'/.1/4/'&0,01+#/+! *'54$0! +¥E$OE0! (ALJ!
)$4$./1.$9%.$0$*+, %) B12/3,", $01(2! @.+#5.$+HZTI+#$!., 1(0(3/1D.FIGHIN$*$!-'50+$.1 T, *-'54,%)1 0/ +1
(21+#$13:K8N)$*$71+4#51-(306'$+EILS), (*71/*41/ 3(0++#$SI125CH*) +#11.)$10515*,+1D:8EUINKSF ) SHHV

[+414,0-50013(.$!25"&!+#§10$.6$41%/++$. 501 (21.$'/+, (04, %! =, +#,*I1+#$1).(5%:

J<@0$(8'#4).6)1$0+"64 )
J<CHEB"#"-8%'#)'0$(8'%)

[(+H1(2ILIN$*$./7).$%. 508+ %) Mal (+#5.$+#./412/3," $O12$:$54$41 *1+#,010+548:1[$+/,'01 (21 +#$!
0%$-,3$*0710/3%',)1'(-/',+,$071 /41 -("$-+(.0!/.$!),6$*1%1"/1'$1 :M:  h$! /4(Y%or+! +#$!-/00,2,-/+,(*! (2!
P(5-#$+bt al:'DNAMZF!+#.(5)#(5+:

!

[



='>H#$)IEL[$+/,'01(210%$-,3$*0710/3%',)1'(-/',+,$01/*41-("$-+(.0:10'/00,2,-/+,(*1(210/3%'$0! 2("(=0!
P(5-#$+bt al:: DNAMEF:

0'28#,!

‘ 51$%8854 ‘

N"##$%08" )M"%'08".

‘ N"#4#$%0"(

)

Z(0+&($0+(.)="T" )

1#/+*$"4/1$ | | Elasmias luakahaense!X, 01.&*A10((<$7] g((/5!GM)$T\@H571>I=],, | G:IG5*4$"lilg:1@',6/" !
McMJ

! Partulina proxima'DX$/0$7!MKaNF \5,7'>/=/,, ! P:I>("*4 1

O(H# -(%,4/$! Cochlicopa lubricellaDX(..(T'MKLKF | 8f(\)5$71In(.$0 ! X4 1

13/0+.,4/$ ! Leptachatina lepida'O((<$7'McNd >/=/,\AQ'/*47'>/=/,, ! XNCAMNGIO(=9$ !
X5%,",4/$ Pupoides albilabris'D14/307!MK]MF h,'0(*!10(5*+&7!"$**$00$7!ES8I _:18'/%-,*0<&!'P:10('$0
! Pupilla muscorum D;,**/$50IMZIKF bl.A$*7\W ,-+(.,/'b.(6S7!;(*4(*! ! S"$*1b./51/.+ |

i/5.,,41% ! Lauria cylindracea'DA'O(0+/7T'MZZKF | \5"#3(.$7!0(:!8')(T'A.$/*4 | S:IX'/++0

W/'(*,,4/$ ! Vallonia excentrica'8+$.<,7'MKcN 8f(\,)5%'7!In(.$0 ! X4/~ !

! Acanthinula aculeata D\t"$.7'MZZ]F P(9!>,"7185..$&7'Ed LS+

W$.+),*,4/3 Vertigo antivertigo'D[./%/ */547'MKAMF | O#5$++7!1.*('40+$,*7!150+.,/ X\ ++$. !

Pronesopupa acanthinula'D1*-$&7IMKcNF

9(/5\GMSTI@HBTI>/=1,, |

G:!IG5*4%"lilg:!@",6/' !

blO+.((%+ 4%

Gastrocopta armifera'D8/&T'MKNMF

h,0(*IO(5*+&7I'$*$00$7IE8I!

—18/%-,*0<&NIP:10($0

@.-5',4/% Orcula austriaca”,33%.3/*7'McLN! g5#1$.)7!150+.,/ XN'+$. 1

8+.(1,'(%0,4/% Eostrobilops nipponica'DX,'01.&7!McdKF @0/</7!_/%l* A:IV+0535./!

X&I3.45 418! | Pyramidula rupestris'D[1%/ */547IMKAM| \5")#3(.$710(18 ) (7IASTF4 | | SIXT+40

O#(*4..*,4/$ Chondrina clientalDh$0+$.'5*47IMKKLF| W,"/-#7!150+.,/! XN'+8. 1

! Solatopupa similis\DP.5)5,v.$7'MZ¢ENF | WS.4(*Ib(.)$7"./*-$ ! I:1[/6,0(* !

I Abida secale D[1%I] */547'MKAMF X5%, H[(=*71P5-< "#30%, $71 | X\4F |

Eg!

! Granaria frumentum D[./%/ */547'MKdMH X$'0,6%-!X'/+$/57!8'(6/<V _b.$)(!

S*,4/$! Buliminus labrosus'D@',6,%.7'MKd]F 8/'14,¥1010/0+'$7!8&.!/ XN4/x ]

! Pene sidonensis'D’y.500/-7'MKNMF 8/'14,¥1010/0+'$B&.../! XN4/x !

! Luchuena reticulatalDG$$6$7'MK]cF 0,</,/A0/*47'G&5<&57!_/%/* 8:10#,1/

! Napaeus pruninus'Db(5'47MK]aF 8f(N,)5$'7!In(.$0 ! 1:IX(/0-n$< !

! Macaronapaeus vulgaris'D\(.$'$+!i! 8f(1\,)5%'7!In(.$0 ! XN4/x !
[.(5$+7IMKJZF

I Ena obscuralD\'$.7IMZZ)F P $/16(4/7'@-*16/7'8(6/<,] ! | 18+$22%<

! Mastus pupa'DP.5)5,v.$7'MZENF 8,-,/'&! I:1[/6,0(* !

! Mirus stalix DP$*0(*7'MKaALF 1).J718. < ] [1GH$3$3 !

! Chondrula albolimbata DX2$,22$.7'MK]H 8%,00<&!+'./47'8'(6/%,/ _b.$)(!

0%./0+,4/% Cerastus schweinfurthi'DV.+$*07!MKcUF | I' @#5,+7!H:1s$3$* ! X4/~ !

! Pachnodus silhouettanus'6/*\('!i! 8, #(5$++3IA0'/*47'8$&-#3"$0 _Ib%./-#!
O(%%(,07!MtKd

! Amimopina macleayilDP./In,$.7'\MKZaF | e5$$*0'/*47!150+./',/! X4+ !

[/1%/.*/54,,4/$ |

Draparnaudia singularis'G$$6$7'MKJ]

\(*+1g()#,07IH$=I0/'$4(*,| |

O:'h/4slilg:IP(=3/* !

+%




X/.+5',4/4 Samoana conica'Db(5'47'"MK]ZF 8/3(/ ! G:10(=9
! Eua zebrina\Db(5'47MK]ZF 8/3(/ ! G:10(=9
! Partula tohiveana O./3%+(*7IMcN] (% ! E*<*(=* |
A") Z(0+&($0+()=T !

°$.500/-,,4/%! Ferussacia folliculus Db3%', *7'MZcMF ;(O-(*/'$07'X.(6'0/4,n718%/ * | | \:18%44(* !

-#/+,*,4/$ ! Lissachatina fulica\DP(=4,-#7'MKNNF Ex<*(=*IDN((18(-:1; (%4 - (" F I XIX$-$g$"&!
Tl Achatina fulica\Y

8+.$%+/9,4/$ Gonaxis quadrilateralis'DX.$0+(*7'MdMd  Gy5*,(*! @:'b.,22,+%0

J<CHBA:)STO('%08" )*NR):21#8/8%'08".)".6)5$U&S.%8 )

[HII=/01$9+./-+$412.(31/103/"IDM QN!33LF!+,005$10/3%'$I+/<$*12. (31+#SI2((+!(21+#S10%/, 11 +#SI=H#('$!
0%/,'1 D2(.1 03/"1 0%$-,3$*0F! 50,)1 /1 O"IP! [HI! $9+./-+,(*1 %.(+(-(! Db((4/-.$! i h/4$7! NddM1F:!
196%.(9,3/+$'&1]ddd*5-'$(+,4$QRH#S$!., 1(0(3/'ID.FIGHI)$*$-'50+$.IT,*-'54,%)106/.+1(21+#$1J:K8) $*$ 7!
+H$1-(3%'$+SIAWBIL$), (<71/+41/'3(0+!+#$1 25CH*)+#1'/.)$10515* +!D;8EUINKBF!) $*B/B10$ Y 5$*-$4!
50, )1 /1*$0+$4! XOG! /%%, (471 =, +#1 +#$1%. (45-+1 (21 +#$1%.,3/.& XOG! 1$,*)! 50$4! /OHBHRFIXHS!
0$-(*4/.&IXOG:I"#$1%.,3/.&IXOG!=/01%%$.2(.3$4150,*)1+#$1%.,3$.0!BE, !/*41;8E GINI2("(=$4!1&!
0,9!,*+$.%/'12./)3$*+0IDI7IP7107![71S7!/*4I FIDO$S!"/1'$IN:N12(.14$+/,'01(2198.,3$.0F:
IXOG!/3%',2,-/+,(12(.1+#$1%.,3/.&IXOG!=/01%$.2(.3$4150, %) 1+#3$1"/ Y [HI1%('&3$./0$!/*4 e
1522$.10&0+$3!DM,!1522$. 7B, (*7!d:L! 3\ AH"X7IM:J13\13/)*$0,53! -#'(., 487! d:N! .. \I$/-#!
%.,3$.1*4IMEI"/Y1,*113d....;12, %16 ('53$F:18%$-(*4/.&IXOGY3%', 2,-/+,(*1=/0, 4$*+ -/'1+(1+#$1%.,3/.&!
XOG!= +HH#SI$9-$%6+, (H1+#/+ (e NIBV-(*-$*+ [+, (I(214H"X01=/0150$4:"#$1-&-" ¥)1-(*4,+,(*0!

D=, +#1/1X$.<,* S'3$.1-&-'$.F1 (2! +#$!%.,3/.& XOG! =$.$!/01 2("(=0B@E2(.IN! 3,71 2("(=$4! 1&! LJ!
-&-'$01(21c]"O12(.ILdI0$-71IeD!2(.ILAI0$- 71 ZMDI2(ILI3, */*414+HSH/12, */1$9+$*0, (10+ S ZN O12( !

J13, % I"HBI0$-(*4/.&IXOGI-&-'$!-(*4,+,(*01=$.$1/012("(=0Blca O12(.IN!3,*712("(=$4!1&ILJ!-&-'$0!(2!

c] "O12(.ILd!0$-71]TOI2(.IMI3,*71ZRODI2(INI3, *I*A1+#$/12,*/1$9+$*0, (*10+$%6!/4TDNR(1J13,*:1 |

13%', 2,1+, (*1%.(45-+01=$.$1965.,2, RU/I/).(0$)$'150, %) 1/1e /) $H)$1$9+./-+, (1<, +:IP(+#!
0$*0$!/*41/++,0$*0$10+./*401=$.$10$Y5$*-$414,.$-+&!(*I/*11%%',$4!P,(0&0+$30!LZLd![HI!0$ Y 5$*-$.!

50,%)IP,) [&$1+$.3,5/+(1-&-'SI0SY5$*-, *)1-#8$3,0+.,$0/+V/-. ) $HIA*-: |

+&



J<CHBSUES.%$)*("%$448.-) .6)*+ #:5.508%):. #,4$4

[HI'O$Y5$*-$0!=$.$!/00$31'$4!50,*)! +#3$!8"I[SH!%/-</)$!6$.0,(*! M:J:L! D8+/4$} al:7'NdddF!/*4!
I')*$4150,%)16$.0,(*IN:N! (2! +#9$*$+,-1[[+/1S*6,.(*3$*+! Db[SF!%/-</)$! D83, +#kt al: 7'Mcc]F:!"#$!
;8E!D,*-(.%(./+,*)! J:K8! /*41 A"8 QNF! .GHI! 0$Y5$$0! =$.$! /',)*$4! 3/*5/"&! 50,*)! +#$! 0$-(*4/.&!
0+.5-+5.$!/0!/1)5,4$:!1b1'(-<0!6:d:cM1!DO/0+.$0/*/7!NdddF!=,+#!4$2/5'+10$++,*)0!=/0!50$4!/0!/1)5,4$! +(!

0$'$-++#SL.$' /1'&I/" ) *$41*5-'$(+,4$10,4$0:

XH#&' ()$*$+,-1+.$$0! =$.$!-(*0+.5-+$4150,%)1 3/9,353K$' #((4! D\;FI D $'0$*0+$,*7! MCKMF 7! *$, YB 1 (.
2(,**)!DH_F1D8/,+(5!i'HS$, 7! MCKZF!/*41P/&$0,/*! *2$.$*-$| DPAF!D;/.)$+1i!8,3(*7IMcCCF: 1 "#$!)$*$./'
+,3$1.$6%$.0,1'$13(4$'1, *-(.%(./+,5)1)/33/!Db"G< | FID;/*/6$let al:7!McK]U!bS!al: 7!MccIF!=/0150$4!
+(-(..$-+12(.1 35'+,%'$! 0510+, +5+,(*0! 2(.! /"1 3(QWOS4! 35+#(40! D\; 7! H_! /41 PAF:1\;! +.$$0! =$.$!
-(*0+.5-+$4150, %) +#SIX#E\ID6$.0, (*IL:dF1%/-</)$IDb5, *4(<kl: 7INAMAF 1= +#+ $$I0$/.-#,%)12("(=,*)!
[W$5.,0+,-1%.(-$45.$1=, +#IMdL/*4(310+/.+1+ . $$0!/* A LZOSASOES, J#1 (5. G+$.-#/%)$1/*41051+.$E

06.5% ¥)C$)./2+,%)! 1./*-#1 0=/%%,*):! H_1 /*/'&0,0! =/01 %$.2(.354! 50,%)! +#$! XIEXs! D6$.0,(*1]:d1MdF!
%/-</)$! D8=(22(.47!NddNF:!"(.1H_!/*/'&0,07!3(4$'1 %/./35+$.01=$.$! $0+,3/+$41 2("(=,%)!/*1 +$./+,(*!
%.(-$00UI2(.1$/-HEBI+#$1%/./35+$.01=$.$I$0+,3/+$41/*4150$41+(115,'41-+H#SI*$O+1+ $SI5*+ "1 +#$.$1=/01%(!
25.+#8$.1 ,3%.(6$3%*+! (2! +#8$! " <$' #((4 0-(.$:! P((+0+./%! .$0/3%' *)! D' $'0$*0+$,*7! MCKJIF! =, +#! Mddd!
$%',-/+$0I=/015*4$.+/<$*12(N\;*4IH_1+.$$0:IPAI*/'&0,01=/015*4% +/<$DI5) +#$N. P/&$0!D6$.0, (*!
L:M:NF1%/-</)$!DG(*Y5,0+i1>5$'0$*1$-<7INddLF:1"=(!, *4$%$*4$*+! 5*01=, +#12(5.1-#/,*0! (21/V.<(6!
O, *\(*+$10/.'(ID\O\OF!/')(., +#31=$.$150$41+(1$9%'(.$1+#$!+.$$10%/-$:IPAI/*/'&0,01=/01-(*45-+$4!
2(.113,", ()$*$./+, (0=, +#H+ $H0/3%', ) 1$6$. &M $*$./+, (0:1"(1$*05. $Y4SY 5/+$1-#/, *10=/%%,*) 7!

NI 21HS/+,%)1%/./35+$.01=$.$1+$0+$41= +#1+#S$! (Yo+,3/1%/./35+$.150$41+(1-(*0+.5-++4#$12 */'1+ $$0:!
@*&/2+$.1+#$IP/&S0,/*NO\OI0$/. -#SO WAL $/-H#SAI0+/+,(*]. &I%#/0BID, *4,-1+,*)168.) $*-$!(21+#$!

] FOI(*+(1+#S$I+].)$+14,0+., 15+, (*FI=/01+#S$! 5*I$4$4:111-(-0$*0501+.$$!1=/0115,'+150 %) +#$1'/0+12Jj! (2!
+.$$0! D15.* *IMNJIAMIFS.*/+ 65! %6#&' ()$*$+,-1 #&%6(+#$0$0! =$.$! $6/'5/+$41 1&1",<$' #((4! 50,%)! /!
8#,3(4/,.] WoI0$)/=/! GS;;1 +$0+ D8#,3(4/,. /'i! >/0$)/=/7! McccF! (* H_1)$*$./+$4! +(%('(),$0! /0!

,3%'$3$*+$4! *IXIEXe:!



J<IR$4&HY4

8SY5$*-$0!(21/%%.(9,3/+$'&!]ddd!*5-"$(+ 4GH#S!. GHINS*$I-'50+$=$.$1)$*$./+$412(1L1)$*$./1
1$/(%), )1 +(IMal (+45.$+#./41213, $O:I XH&' )$*$+,-1+.$50!1 2. +4#$! @ . +#F S$BY-(*0+.5-+$4150,*)!
LLZd!5%/31,)5(50'&! /')*$4! *5-'$(+,4$1 0,+$0! (2! +#$! :8E! . GHIN$*$! DIO(! ,*-(.%(./+,*)! +#$! J:K8F:!
"$# $$1 0%$-,$0! (2! +#$! Q/-#/+*(,4R! -'/4$! Dhéa$il: 7! NddM7! NddakZichatina fulicaTFerussacia

Jolliculus [*4! Gonaxis quadrilateralis,'=$.$!50$4!/0!/*!(5+).(5%!+(1.((+!+#$!%6#&' () $*$+,- 1 H.$30:

"HSIP/&S0, /41 *2$.$*-H+ S (2SI @ . +#5.$+#./1, 010#(=*1,*1",)5.$I]: R:#*-#$0105%%6(.+$4!, *1+Jdj! (2!
1((+0+./%!.$%' -/+$01/*41= +#IP/&S0,/*1%(0+$.,(.1%.(1/1,', +,$0led:Zd!/. $!-(*O/0MIHI%HE ) $*&!
$-(*0+.5-+, (M 3S+H(A0DPAT!",)5.$!:MUI\; 716%$*4,91]:IIH_[B5%$*4,91]:NF:I"#$! @ . +#5.$+#./12(.3!
N=$"1 $O('6$A! 3(*(YH& 'S+ ,-1).(5%!, X +#$!+.$$105%9%(.+$4!, *IMddj!\;7!Mddj!H_! 1((+0+./%!.$%',-/+$0!
[*41= +#1 1 PI&S0,/1 %(0+$.,(.1%.(1/1,4&! (2! M:dd: I "#$!2,.0+14,6,0,(*! | +#$! @ . +#5.$+#./10$%/./+$0! +#S!
OH(*4.,* AI$I2.(1+#$1.$3/,* *)I(+#5.$+£/412/3, $O:I"HSIOH#(*4. * 4/$!]. $I0+.(*)'&!105%%6(.+$4!DK]]!
\;71CI)H_1L((+0+./%0!*4IXXIM:dd!PAF!/*41/ $1+#$30$'6$014,6,4$41 *+(1/125 +#$.1+=(1). (AR 0+!
-(3%.,080Chondrina clientall*4) Abida secale!DMddj!\;7!Mddj!H_!1((+0+./%0!/*41XXIM:dd! PAF!/*4!
+H$10$-(*41-(3%. ,088blatopupa similis\*4! Granaria frumentum'DMddj\; 7IMddj!H_11((+0+./%0Y/*41
XXIM:dd! PAF:I"#$!.$3/,* %I (+#5.$+#. ADO#ASA!.$/1 (1+.$$71",)5.5!]:MFB0+$. 1 +()$+#$.! *125"&/
05%%(.+$4! ).(5%! DMddij! \;7! Mddj! H_! 1((+0+./%0! /*41 XXIM:dd! PAF! +#(5)#! +#$! %6#&'()$*$+,-!
B[+, (F0H#,%0! = +#,*! +#,01 ). (SR )$*$./"&! %(('&! .$O('6$4! =, +#1 250+! /1 2$=1).(5%,*)0! O+.(*)'&!
05%%(.+$4$I0S$./0+,4/SUSI=$"105%9%6(.+$4!=, +#1Zaj\; 7IKIIH_11((+0+./%0*4IXXIM:ddIPA:th, +#,*!
+HH$10$./0+,4/$!+#$.$!,010+.(*)105%9%(.+12(.1+#$10,0+$.1.$//+, (*O#, Rk Sraeb*Silhouettanus\*4!

Cerastus schweinfurthil Dcaj!\;7! cJjl H_! 1((+0+./%0! /41 XXIM:dd! PAF:! "#$! W$.+,),*/@! /.$! /'0(!

0+.(*)'&! 05%9%(.+$4! * +#S)DEH \; 7! Mddj! H_! /<41 XXIM:dd! PAF:! "#$! |-#/+ *$" 4/$! /.$! 25"&!
05%%6(.+$4!, *+#$!= $HIMdd]!\; 7! Mddj!H_11((+0+./%0!*AIXXIIM:ddIPA:I"#$IX/ +5' 4I$1/0(12(.3!/!
“$1.1).(59%! 1+ + . $ETB" 805%%(.+$4!, IMAdiN;7!MddjH_11((+0+./%0!/*4IXXIM:dd!PA: I, +#,*1+#$!

X/ +5' 4/$71+#$10,0+$.1.$'/+,(*0#,%! 1$5a$%ina conicall*4) Partula tohiveana!,0105%%(.+$4!,*I1ZJj!

\71aKjtH_I1((+0+./9%0141xXId:KcIPAl



"#$10,0+$.1.$'/+,(*0#,%! 1$+=3$lria cylindraceaD;/5.,,4I$F!*4) Pupilla muscorum'DX5%,",4/$F!,0!
25"8 05%9%(.+$4! *! +#$! +.$$! DMddj! \;7! Mddj! H_! /*41 XXIM:dd! PAF:! ;,<$=,0$7! +#$! O(-#',-(%,4/9$!
@ochlicopa lubricellaF![*413/0+.,4/$\DLeptachatina lepidaF!l.$!-'(0$'&!.$'/+$4!=,+#!+#$,.10,0+3.1).(5%!
S+, (Y0, %! 0+ (%) &1 05%9%6(+$4! *I ocj!\; 7! cKjl H_! 1((+0+./%0! /<41 XXIM:dd! PA:1"#$.$! 0! B!
05%%(.+!2(.!+#$!0,0+$.1.$'/+,(*0 U2 ula albolimbata!DS*,4ISF!/*aMastus pupa DS*,4/$F!DKcj!
\;7'ccj!H_/*4IXXIM:dd! PAF:!" */"&71+#$!0,0+$.!.$'/+,(*0#,%! 1$+=88¢lla austriaca'D@.-5',4/$F!

1¥8) Pyramidula rupestris'DX8.13,45' 4/$F!,01/0(105%%(.+$4! *+#$1+ $$71+#(5)# (* &I=$/<'&IDIJj\: 7!

azZj'H_!11((+0+./%0!/*41XXId:ca! PAF:

+)"



%&&'%&&'Wﬁl,auria cylindracea [Lauriidae]
Pupilla muscorum 'Pupillidae]
Eostrobilops nipponica [Strobilopsidae]
Amimopina macleayi

=), Y%(&& | +.'+,'%(&&

L | -Pachnodus silhouettanus | Cerastidae
Cerastus schweinfurthi

Pronesopupa acanthinula

+XYH8E (.

Vertigo antivertigo ] Yerzindac

Orcula austriaca [Orculidae]

Pyramidula rupestris [Pyramidulidae]
Gastrocopta armifera [Gastrocoptidae]
-Draparnaudia singularis [Draparnaudiidae]

| %&&'%&& Yofe——Partulina proxima -
L Elasmias luakahaense Achatinellidae

%8 &&.%[MEua zebrina
l I:Partula tohiveana Partulidae
- )&0+ Samoana conica

|-Pene sidonensis [Enidae]

Ena obscura [Enidae]

Orthurethra

Luchuena reticulata [Enidae]
%088 & Yké Macaronapaeus vulgaris [Enidae]
Mirus stalix [Enidae]

)F++%(&& Napaeus pruninus [Enidae]

rMastus pupa .
Chondrula albolimbata ] R
Buliminus labrosus [Enidae]
%88 %E&&' Y && Acanthinula aculeata [Valloniidae]
Pupoides albilabris [Pupillidae]
+H'+) Y(& Cochlicopa lubricella [Cochlicopidae]
Leptachatina lepida [Amastridae]

Vallonia excentrica [Valloniidae]

1 %&&'%&&'nyﬁ(lbida secale
Chondrina clienta
Chondrinidae

V+&(F) Granaria frumentum
%&&'%&&'U/j;;:)latopupa similis

Gonaxis quadrilateralis [Streptaxidae]

4|wl— Ferussacia folliculus [Ferussacidae]| Non orthurethran outgroup
Lissachatina fulica " Achatina fulicat$Achatinidae]

&(&%

O8-&($YEL PI&S0,/*! Yo#&' ()$*$+,-1 +.$3! (2! +#$! @ .+#5.$+#./1 1/0$4! (*! LLZd! 5*/31,)5(50'&! /', )*$4!
*5$(+,4$10,+$0! (21+#$1;:8E! GHIID/*41J:KBF!)$*$: IW/'5$0! (*I*(4$01.$%. $0$*+11((+0+./%!05%%(.+DMddd!
$%',-[+SOF12(.\; 7IH_I/*419%6(0+8$.,(.1%.(1/1,',+,$0!D1/0$4! (*I'/0+1Z @+ $SOFI2(.IPA7!.$0%$-+,6$'&:!
P((+0+./%!05%%(.+!'$001+#/* Jdj!/*41%(0+$.,(.1%.(1/1,",+,$0!'SO0I+#/*1d: Z!/ SI¥(+ 1 O#(=*:1"#$1 0-/'$ 1/.!
$9%.$0$*+0IMI0510+,+5+,(*/'-#/*)$1%$.IMdd!*5-'$(+,4$1%(0, +,(*0:!

+*ll



J<JB84%&448".
)#$.5!,01/1-$/.11/0/'14,-#(+(3& 1$+=$$ +HSI O#(*4. * AIS| (1 +#S] (*SIH/*ATV <A1 1-14$!-(3%.,0,%)!

[HHSLS3 > Y (AHE.SHE O/ (HIHHS (5. 51 (5.1 (+#5.$+#./41+.$$:1"#,01,01-(*0,0+$*+! = +#1h/4$!

et al:'DNAAM7!NddaF! 15+!#$.$!,011/0$4! (*1/13(.$!.(150+14/+/10$+:144%: IDNAMdF! O#(+5/0/'

., H(+HB&IZ, H MBI @ AHE SHE NS+ =SSHHHSIOH(*A. * AISTIINS- AISI*AI+#S) $3/ % %) I(AH5 $+#./4]
+/9/:1@5.10+548&1,01-(*0,0+$*+1= +H+#$0$12,*4, %01, ¥ $0%$-+1 (21 +#SIO#(*4. * 4/$! 15+=$14, 41%(+] *-'543!
! IN$-,4/B!,*1 (5.1 /4/'&0$0:! ;,<$=,0$7! H$E/! it O('$0! DNdMaF! /*41 >/ et al:! DNAMZF! O#(=$4! /!
%.,%,%'$! 4,6,0,(* =,+#,*1 +#$! @.+#5.$+#./1 15+=$$*| +#$! O#(*4.,* 4I$! %'50! ".5*-/+$" *,4/$! /4] +#S$!
$3/,%, ] (HH5.$HEIH +O! 1)/¥7 (5.1 045481 01 -(*0,0+$++! = +#1 +#$0$! 2,%4,%)0! 1 $0%6$-+! (2! +#$!

O#(*4.,*,4/$!15+1=$!4 A1*(+! *-'BABI+#$!" . 5*-[+$" * 4/$! *1(5.1/*/'&OSO!

D+, 1SN (A5 $HE 41+ $51%. 504+ SAIHS S 71 +4S1%6#&' () $*$+,-10, /', 016$.&10+.(*)1=#$.$!, +1$9,0+0BI+#$!
$0('6$41).(5%*)01/.$10+.(*)'&105%9%(.+$471/*41+#$15* $O('6$4! (*$0!/. $1#/.4'&105%%(.+$4!/+1/":1"#$0$!
1.$/01(21+#$1+.$B1'/-<, )1 $O(5+,(*.$2'$-++#$I$9+.$3$14, 22, -5'+& I +#/+13(.Y6#('(),-/'1+/9(*(3,0+01#/6$!
$*-(5*+$.$41(6$.1+#$1&$/.01, *1-/00, 28, ) [*AI5+4$.0+/*4, %) $, (04, %01=, +# *+#S1@ . +#5.$+#./: In#S*]
X,'01.&! DMcddF! 2,.0+! %.(%(0$4! #,01 /00,2, -/+,(*7 #$! /43, + HEBHERI. +#5.$+#./1 -(*0,0+0! (2!
2/3, $01*(+10$%/./+$A41 1&1-#/./-+$.01(21).$/+!,3%(.+/*BRe0(*I DMCNAF! $3%#/0,0$4! +#$1%.(1'$3! (2!
452, % *)|(AH5.B#./412/3," SOU*/+(3,-/"& 1" H$!(* &12/3," $01$9-'54$412.(31#,01X5%, " 4/$! sensu lato!
=$.BI+HS!-#/+ *$" 4/$!*A1X].+5' 4/$71/*419%(00,1'&! 'O(1+#$! O$./0+,4/$:!P/<$.1D,* X,'01. & ENENZ
=101 *1/). $$3F*+1 =, +H#IN/+O(XT10+/+ ¥ +H/+HBH (+/'1 /4B (21/4/+(3,-'14,22$.$*+ [+, (* 0$$30! 35-#!
'$O0I+#/*1,*13(0+12/3,,$0!(21%5'3(*/+$OR: N0+ (21+#$!(+#5.$+#./01=$.$I1+#$.$2(.$!, *-'5AHAY/AY
S(5-$%+! (21 +#9$12/3,'&).$2$..$41+(16/.,(50'&! /01 +#$1X5%, ", 4/$! D$:):! X,'01. GTKATNKS %, " (,4$/! D$:):!
X(<.&0N<(7IMIF71(.IX5%," */1D$:):18-#, $&<(7IMCK]F:IG$-$*+13('$-5'.10+54,$0! (2! (.+#5.$+#./*01#/6$!
+SFASAL+(1-(5-$*+.[+$1 (X196 +,-5'/.12/3," SOBIH$<(/!iO('$0! DNAMaF! (105%./0%$- 2, -1+/9(*(3&!, *I+#$!
2/3,&IWS$.+,),* 4I$UNAS$, /et al:IDNAMAF ! (*1+#S$1%64#8&' () $*$+,4U6M021+#$1INS- 4/$UY/*41>] "kt al:!

DNAMZF!(*!1+#3!@.-5',4/$:!

T+



@21+#$INal2/3, ,$01.$-()*, 084! *1+#$1-100,2,-/+,(*(2!P(5-#$# ' DNAMZF7!Mal/.$!.$%.$0$*+ 41 *1(5.!
+ SIS+ FHQI(HHS.I3('$-5'.1/4/'&0,0:11*531$.1 (2!, *+$.50+,)1%(, *+01#/6$I$3$.) $41/+41/. $!

4,0-500$4118$'(=:1"#$12/3,'&1).(5%0!4,0-500$411$'(=!/.$1+#(0$!.$-()*, 034! 1&!P (5-#8# DNAMEF:

J<J<IE+".6(8.86'$ )

"HS1-#(*4 ., *,401/.$103/"I DO#S$"1K!Md! 33F10%/,'013/, &1 $0+.,-+$41 +(1+#SI ALS. /*1%6$* *05'/710(5+#! (2!

S IESTIAH &IFAIHHSIP/ </*0:1 "HS&). $I0+.(*) &105%96(.+$41 /01 3(*(YoH&'$+,-12/3,'&! *I(5.13('$-5'/.!

[4'€0,0! D",)5.$! |:MF:1 "#$! 0,095(5%! .$'/+,(*0#,%! (2! +#$! O * 4/$! .$/+,6$! +( +#$! .$3/,**)!
@.+#5.$+#./1,010+.(*)'&105%%(.+$4!,*1(5.13('$-5'.1+.$$0:!18+$$*1$.) DMCNIF!=/01+#$!2,.0+1+(1%. (%6 (0! +#$!
OH(*4.,* AI$L /01 /1 2/3,'&1 *1 +01 (=X . )+ "#$! (F&) .$-$*+!" *$! (21 $6,4$*-$! 05%96(.+,*)! +8K+$.!
$'/+,(FOH,%! (QUBIOH(*4.,* 4/$! +(1 (+#$.] @.+#5.$+#./71-(3801 2.(3! /1 %/%S$.1 4,0-500, %) +#$! 25*-+, (*/']
3(.YH(()&! (2! +H#S$! (+#5.$+./*1 O#$"! /%$.+5.$! DB56(.(67! MCCLF:! 856(.(6! -(*-'54$4! +#/+! +#$! 3(0+!
[5-$0+ /' 1%/ ++$ *1 (21 (AH#5 S+ A$+ +,(*1D,:$:1 +#/+1 3(0+10,3, 1.1 +(! GHHBF! 01 +(1 15! 2(5*41 *!

3$31$.0! (2! +#$! O#(*4.,* 4/$:! X,'01.&! DMAMIEF! ).(5%$4! +#S$! -#(*4.,*,40! [*41 )0+ .(-(%+,40! (*!
S(5-#((),-I'"-#].1-+$.071=#,'0+IP/<$.ID,*IX,'01.&7IMCNRIF!/+$.1/44$410$6S./'V*/+(3,-I'-#]./-+$.0B!
OH(.+10%%.3/+#$-/71-(6('5+$4I58G71%. (0-+/+$1/01'(*)/OI15+$.5071 (*)/*41+# *1(6,45-/'|BHD/-71/*4!
0,3%'$!9%%$*,0:1H(.40,$-<!DMCKaF!$9-'54$41+#$1)/0+.(-(Yo+ *$012. (31+4#$1-#(*4. * A0I=#,'0+!" " $.IDMcKCF!
5% +$41 #,01 OH#(*4.,* 4/$! D,*'54,%)1 +#$! )/O+.(-(%-+,A0F! * /| </4$! = +# +#$! S* HBF5' 4/$7!

WS.+,),* 4I$71@.-5' 41410 (-#' -(%,4/$f13/0+. 4/$711/0$41(*110,*)'$I*$.6(5010&0+$31-#/ /-+$.ID+#S$!

'$X)+HH (21 +HS!-$. SLOOSA/ -(S-+ 6S0F:1 "HS! .S+, (*0#,%0! %.(%6(0$4! 1&! X,'01.&! /41" " $.1/.$I*(+!

05%%(.+$4!,*1(5.13('$-5'/.1+.$$0:!

J<JI<®0+'08.$##86'$)

HSL |-+ S 411 $! =, 4881 4,0+, 15+$41 (1 +#5] 04401 (21 +#$! X/-,2,-71 15+] $/-#,%) +4#S$, | #,)JH#$0+!
4,6$.0,+&! *1+#$!>/=/, [*IAQ/*40:1"#$&!|.$!.$%.$0$*+$4! * +4#$!+ Bldi&ihal [*4! ElasmiasT|=#,-#!
=$.$I'()+.$+SAYOILE (%), %)! *10$%/./+$12/3", $071.$0%$-+, 68 &I+HSI-#/+ *$" AISI*A1"( ¥+ *$" 4/$!
DX,'01.&! i! O((<$7! MCKMU! 8+$$*1%$.)7! MCNAFtulinal 1$'(*)$4! +(! +HS$! [-#/+,*$" 4/$! =#$.$/0!
Elasmias'=/01%'[-$41= +# “1+#$I"(*/+$" * 4/$:1:/+$.10((<!i\g(*4('DMcadF!0+54, $41+#$10(2+!/*/+(3&!

+’||



(21-#$0$1+=(1). (5%0! /*41-(*-'5ASA +#$&! O#(5'4! 1BI5*, +$4:1"#$1 3('$-5'1.1/*/' &0$0! 05%%(.+! O((<! /*4!
Q(*A(RO! 3(Y6H((),-/" *+$.%.$++ (01 = +#1 +#S$! |-#/+ *$" 4/$! $O('6$4! /0! /! 0+.(*)'&! 05%%(.+$4!

3(*(YoH&'$+,-12/3,'&1 ¥1(5.13('$-5'.1+.$$0! D" ,)5.$!]: MH:

J<JINS$('4086'$)

"HSI0$./0+ H$1=5.$12,.0+1.$-()*,0$41/01/14,0+,*+1).(5%! (2! (.-+#5.$+#./4'*410*/,'01 1&!h/+O(*I DMcNAF!
[%41-(*0,0+01 (2! /%%. (9,3/+$'&! M1 )$*$./ /*41 *-'5AS0! +#$!'/.)$0+1)$*$./1 $9-$$4, )1 ]d! 33!, * O#$"!

HS, )+ " HSE) $I-#1+#S, 1).$/+$0+14,6$.0,+&!, I +H#S (PR IN (S 41 +#$81/0(1$9+$*41$/0+=/.40! *+(!

S A%, /41 051-(*+ *$*+71 = +#! (*$! )$*50Fmopina7! 2(5%41 1 150+.1' 1 [*41 /! %.(1/1'$! -$./0+,47!
Bulimus subangulatus'X2$,22$.1.$-(.4$412.(310/31(4,/'D\(.4/*7'McK]7!MccNUIH(.40,$-<7McKaU'8('$37!
MCZKF:! "#$! 3({00#&'&! (2! +#$! O$./0+,4/$! 01 =$"1 05%%(.+$4! *1 (5.1 3('$-5'/.1 /*/'&0,0! D) B!
XH& (S $+,-1 B+, (*0#,%0! = +#,*1 +#$! 0$./0+,4/$! =$.$! /*/'&0$4! 1&! \(.4/*| DMcCNF! 1/0$4! (*! /!
3(.96#(()(),-/"-14,0+ -1 /*'&0,0:1"#$12/3,'&! 01 -#/.I-+$.,0$41 1&! =#/+!8($3' DMCZ KF! *!/14,0-500, (*!
(21+#$!/*/+(38&! (2Umimopinal#/0!-1"$4! /1 Q¥%0$54(0,)35.$+#.(S0R!1%/" /1 0&0+$37! I =#,-# +#$!5.$+8.!
4 "8 5010+, H+1+(=. 40 -+H#$106*$53(0+(3$! 2. (S1H+HBI/F+$., (1+,%6! (21+#BI < 4*$& T +#$*1$9+$+401 1/-<!
['(*)I+#S1$A)$! (21 +H#$I<, 4*S&I [+ A1 $H . $+5 *01+(=/. 401 +#$1%*$53(0+(3$!/'(*) +#$10,4$! (21 +#$!.$-+53:!

"4 01/44 + (*/10+.5-+5 $1+/<$OI+#$1 2(.31 (21/1).((6$! (.1 25" & $*-'(0$4! +51$! +4.(5)#(5+! ,+01'$*)+#: 1 A+1 Ol
“$/&) 11 O&*1%(3(. Yok, -1 -#1./-+$.1 (21 +#$! 2/3,'&T! [¥41 Y5,+$! 4,0+ *+1 2.(3! +#$! +.5$508)8%. (50!

-(*4,+,(*12(5*41,*13(0+!18+&'(33/+(%#(./:!! !

J<J<3'(0&#86'S)

"H$196/.+5', 4/$!/.$!354,53D,n$47!(6(6,6,%/.(50!D'@H/., *)F1+.$$10%/, 01$*4$3, -1 +(1+#S$1#, }#1,0'/+40!
(214+#$IX/-,2,-1@-$/*IDO(=,$7IMCCNFI2. (3IX/' /B * AL+ #SIV.. 401+ (1+#SI. Y 5$0/01/*418(- &HA0'+407!

15+ /10$*+! 2.(3! >/=/,,:1 SO+$+0,6$! $6('5+,(*.&! 0+54,$0! (2! +4#$! %/ +5',40! #/6$! 1$$*! 5*4$.+/<$*! +(!
5*4$.0+/*41 #(=! +#$0$! 0%$-,$0! -('(*, 054! +#$! 4,22$.$*+1 ,0'/+401 (2! +#$! X/-,2,-1 [41 #(=1 +#$! 0%$- /+,(*!
%.(-$00$0! (--5..$4! DO(=,$7! MccNU! b((4/-.$!i! h/4$REdM/U! b((4/-.$!i! h/4$! NddM1U! b((4/-.$7!
NddNU!;$lal:7INddc7INAM]U!S,D-#/42,$'47INAMZF: 1 +#(5)#71=$I* (= 1#/6$!/11$++$.15*4$.0+/*4, )1

(21%/.+5' A1$6('5+,(*T1=$10+, "L A(1H(+] <H(S) =HS. Bl +#S&I -/3$1 2.(3:1"#$! /4/+(3&! (21 +#$1 X/.+5',4/$! 0!

+_ll



H.1-+$., 08411 &YL.$! [+ 6S &IOH( AT, [%)5'/.1<, 4*$&I= +HIOH(+$*$415.$+$.7V1%$* QY% $*4,9!
[*A110%S$.3/+H#S-1=, +#U1).$/+ &I+, -<$*SAO+'<TI(H=H,-#+#$1*/..(=1(6,45-+),*0$.+0!'/+$./"& DX, '01.&7!
McA@AdF:18-#,'$&<('DMCZCF!/'0(1$9/3, *$Al+#$!/*/+(3&RHula, *+$.%.$+ %) +#$!).(5%!+(11$! (*$!(2!

B! 3(0H*-$O+./' | = +#, ¥ +$] 8+&BB/+(VoH( /2! "#,0! -(*-'50, (1 =/01 1/0SA! (¥ +#$! /*/+(3&! (2! +#3$!

< A&7 2((+! 14! $%.(45-+,6$! 0&0+$3:! H(.40,$-<! DMCKJIF! /'0(! $9-'54$4! +#8$! X/.+5' 4/$! 2.(3! +#$!
@.+H#5.$HE/*A1 *-"5ASA1+#$3), <, 01Q/-#/+,*(,418,)35.$+#.IRI(*H#S11/0,01(21+#$1%/" 10&0+$I7Y/01=$
101/0%$-+0! (2! +#$13/'$! . $%. (45-+ 65! /*/+(3& 7! =H,-#I#$!-(*0,4$.$41+(1.$0$31'$! 3(.$!-'(0$'&! +#(0$! (2!
HHSI@ +H] - A HSI0&H S+, -1-100,2,-/+, (*1(2IW/E)#+IDMCKCFI12("(=0IH(.40,$-<!, *1+#,01. $0%$-+71=#, '$!
" " $.IDMCKCFI2("(=$4!8('$3!DMCZKF!, *I5% +#5HK/. +5' 4/$!= +#1+#$1S* 4/$11$-/50$!(210,3, . ,+,$0!
<SSR+ (2! +#4$) -$.$1./1 -(33,005.8:1 @*! +#$! 1/0,0! (2! 0,3,7.,+,$0! *I 1(+#! +#$! *$.6(50! /*4!
$%.(45-+,6$108&0+$307!"," $.1/*4N(.4/*IDMCCIFI05))$0+$A1+#/+1+#$I[./%] . */54,4/$13 )#+ 1$1+#$10,0+$.!
).(BYN(2HHSIX/+5' 4/S: A HHSIZ($-5'.14+.$$ID",)5.$1: MF 7 H+#$19%6/.+5', 401/%%$/. YO10+. (*)13(*(Yo#&'$+,-!

213, &IH(=$6$.71+#$,.196(0, +, (1=, +# X1 +#$1 @ . +#5.$+#./1, O1*(+1. $0('6$4:

J<IK&18##86'$_M'&(88p'$

"#$1965%,",401/*41'/5.,,401/.$1)$*$./"&! 3, *5-+$10%/,'0I DK]! 33L*I'$*)+#F1",6,%)! ¥ 1(+#1+$..$0+. /1 /*4]
11(.$/#/1,+1+0! D8('$37! MCZIRES! +/9(*(3&! (2! +#$! X5%," 4I$! =/0! 3/, &! 436 (%$4! 1&! X,'01.8!
DMcNIMKF7!18+$$%1$.)! DMCNJIF!/*41P/<$.IDMCLIF 71 1/0$4!1 (*1+#$104#$"13(. Yo# (') &!/*410$6$./'1/*/+(3, -/
28$/+5.$0:"HSIXSYIS! /. S (+1.$0( 64013 (*(YoH&'S+,-1). (5% F+#SI3($-5'.1+.$$ID",)5.$!: MF/*41

+#$,.] 3((UH&'&! 01 *(+B2$-+$4H 8#,3(4/,./ CI0$)/=/! ' ,<$' #((4! +$0+*)! TC ;,<$' #((4! D;F!
KcdN:JdZNc!D1$0+ +.$$10#(=*1,*1",):MF!8%:080tcL: ZKdIMIDX5%, " 4/$! 3(%6#& ' $+,-F71XK!d:dIV
"HSL/5., 41$.$14,0+., 15+$41 11S5.(%$T/5-/0501/+4112.,-'D>$.1$.+ 7INAMAF: I"#$12/3,'&),01.$%.$0$*+$4!
181250+ (*$!+/9(THuria cylindracea,!,*!(5.1+.$$! =#,-#1#/01/10,0+$.1).(5%! .$'/+,(*0#,%! = Paphilla
muscorum!DX5%," 4/$F1=, +#10+.(*)105%%(.+!D",):MF:I"#$1080+$3/+,-19%(0,+,(* (21 +#$1;/5.,, 4/$1#/01 1$$!
*+$.9%.$+$41 6/.,(50'&:! P(5-#$+! il G(-.(,! DNAAIF7! 2(.| $9/3%'$7! +.$/+$4! +#$31 /01 /1 2/3,'&) = +#,*| +#S!
X5%,"(,A$/1 <A1 +#$13($-51.1+.$$! (225.01%(1250+,2,-/+, (11 2(. 158 )1 +#$3:1>(=$6$.7! X +#$! >]f>L!

+.$$! (21>/. et al:! DNAMZEYmuscorum! 4($0! *(+1 -50+$.1 = +#! +#$! %65+/+,6$! /5., 41 )$t5diyia!

05))$0+,*) 1 +#/+1+#$!1%(0,+, (X! (21 +#!'[++$.1 *1+#31:/5.,,4/$10#(5'4!1 13 Y580+, (*$4:



J<J<[$(08-8.86'$)

"#SIWS.+,),*,4/$!/.8!/1')$ 12/3,'&!(2!03/"10*/,'01+#/+!/.$'=,450%.$/4) *1+#SIH(.+#$.*1>$3,0%#3.$:|A*!
+#3! %.$0$*+! /*/'&0,07! +#$! 2/3,'8%RB0S*+$4! 1&! +=(! +/9k#tigo antivertigo! [*4! Pronesopupa
acanthinulal=#,-#1-"50+$.+()$+#$.12(.3, )13 ((%eH&'$+,-15% +1= +#1.(150+105%6)5:8T]: MF!"#,0!

1).$$01=,+#12 *4 *)|(2IH$<(/i1O('$0!DNdMaF:!

J<J<B'40("%"1086'Y

Gastrocopta #/0! 1$$*1)$*$./"&! -(0,4$.$4! /01 /1 6$.+,),*,4'BT:/)&.3-$;" HRSQU" V$*'+).:-:" HRSWU"
P(5-#$+!i1 G(-.(, 7! NAdJIF! (.| -#(*4.,* 4| DX(<.&ON< (@t al:7!NddcF! 15+7!,+1=/0! $9-'BUSHS<(/!!

O('$0! DNAMaF! /0! ,+! O#(=$41 *(1 ~$/.1 /22, +&! = +#1 $,+#$.| +#$) 6$.+,),*,407! (.| +#$! -#(*4.,*,40:! "#$!

B+, (*O#, %! (21+#SID/0+.(-(Yor+, AISI+((+HHS.1 (+H5.$+#./41+/9/1.$3/,015*'$/.1 ¥1(5.1+.$$!D",)5.$1: MF:

J<JI<XI"%+#8%"186'$_:2'40(86)$

"HSIO(-#' -(%,4/$1.$1/103/"12/3,'&1(213,*5+$IDO#S"KMdI33FI0*/,'012(5%4!1, *In$0+$. IS5 (%$!=#, !
+HSN3/0+., 4/BY $Y13(.$14,6$.0$12/3, &IS*4$3, -+ (HHSI>/=/, [FADFA0: I +(B)#1+#$0$1+=(12/3,, $0!

#1631 /'=/&01 1$$*1-(*0,4$.$41 +(1 151 4,0+ *+71+#$, .| GABS6! . $'/+, (*O, %! #/01'(*)1 1$$*! $-()*,0$4:!
X,'01.&!DMOBZE!. $3/.<$41+#/+BIQ*(1-#/./-+$.1(2!, 3%( +/*-$10$%/ Lcb@icopa!2.(3! LeptachatinaR:!

"$# 01'$41 1/+0(*! DMCNAF! +(! +48$! -(*-'50, (1 +#/+1 +#$.$ =/01*(1 250+, 2,-/+,(*] *196'/- *)| +#$0$! ) $*$./1 ¥
4,22%.$*213," $010(*2,.3/+,(*! (2! +#%$10,04G.(5%! .$'/+,(*0#,%! (21 +#S$! 13/0+.,4/$! *41 O(-#'-(%, 4/$!
#I011$$*1(1+/,*$41,*10510$Y5$*+13(.%6#( (),-/'10+54,$0!D$:):!",",$.7IMCKCFI/*41+#$&1#/6$!11$$+1). (5% $4!
FHHSIO(H -(%(, A/ 1"#S13('$-5'1.14/+/1D",)5.$1: MF105%9%6 (FHS0SI3( Yot ((), -/ 1/ &O$0T 1=+ +#$!

O(-#',-(%,4/$1/*4113/0+.,4/$1-'50+$., *)10+.(*)'&!,*I(5.1+.$$0:!

J<J<5.886'%)

Enidae

"H#BIS* 4/$!.$!/1).)$12/3,'&!(2!3$4,53 ©,n$410*%/,'07!=,+#!1)$()./%H#,-/'./*)$$9+$*4 *) I +#.(5)#(5+!
35-#I(21H+#BIX/ IS -+,-FAH(A#N2. -+ (1_[%/*T71=,+#1/'#,)#14,6$.0,+&! *I+#$! [ 1[*4N, 44'§S/0+!/*4!

[.(5*4! +#3$!1\$4,+$../*$/*1 8%/ "#S&! I'0(! $9+$*4! *I'(=14,6$.0,+&! ,*+(! S/O+! [*41 8(5+#! 12.,-/! [*4]



05..(5*4,%)1,0//*4071/01=$"1 /01 A*4 [:1"#$I 3(*(YoH& &1 (21+#,012/3, &IH#01*(+11$$*1/1%/ +,-5' 1%, *+1 (2!
A$1/+$!/41 +1,01+#$.$2(.$105.%.,0,%) +#/++#$1 3($-5'/.14/+/12/,"1+(1.$-(6%$.,+1 /011 3(*(YoH#&'$+,-15% +:!
I+ (5)#! /"1 Y& ()$*$+,-1 3S+H#(401 2/,'1 +(1 SO(OSHHS! 3(*(UH&'&! (21 +HS¥ 4/ST! *(*$! .$7B-+! +]
5*$Y5,6(-/"&: \(.$(6$.7! +#$S! 3(*(%H&'&! (2! S*,4/$! 01 *(+1 $25+$41 *I +#$! 8#,3(4/CH/0$)/=/!

L <$ H((4! +$0+, M) @ 5, <$' #((4! D;F! KcdN:JdZNc! D1$0+! +.$$! 0#(=*! *I '$5:! MF! 6$.05C¢!

;IKcdJ:JdZNc!DS*,4/$!3(*(%#&'$+,-F7!XI!d:aZ4aV:!

J<I<BD(%&H86'S_* ('286&#86'S

S @.-5',4/$!/.$1/12/3,'&1 (2!03/"1 DO#S$" KMA33F! 0%/,'01 =, +#1/13/,¥14,0+.,15+,(*1 * S5.(%$:| "#$&!

$O+GHA, HHHPI=S0+$. XS] .-+,-12.(318%6/,*1, HHSI=$0+ 1+ (H+HSINES+/, 0, X+ #$IS/0+:I"H$&N(--5.!

FO( U H( A 12,1 <41 #16$! +#S$,.! #,)4$0+! 4,6$.0,+&! *1 10,/ /*+$.,(.! D>/504(.27! MccaF:! "#$!
X&.13,45' 4/$! -(3%.,08! /! 0,*)'$! )$*50! Pyramidula?! .$%.$0$*+$4! *I +#$! +.$$! 1&! +0! +&%$! 0%$-,$0!
Pyramidula rupestris7! /! 3,*5+$! 6(6,6,%/.(50! D', 68$/.,*)F! 0*/,'1 +#/+1" 60! *! .(-<&! /.$/0! *! +#$!

O(5+HS. X/ [$].+,-12.(31=$0+$.*1S5. (%$!+(!_/%/*1"#$1).(5%, %) (21+#3$! @.-5',4/$!/*41X&./3,45' 4/$!
#101=$/<105%% (D" ,)5.$!]:MF:IP(+#1/.$1)$*$./"&! *-'54$4! *I+#SIX5%, " Ak latoT'H(5)H+#SI+=(!
=$.$I*(+1$9%' - +'&1 %/, $4!/010,0+$.1).(5%0! 5%+, 1+#$! 3('$-5'.1 /' &0$0! (2! ket4dt! DNddM7! NddaF:!

>/l et al:l DNAMZFI/'0(1-(*2,.3841+#$10,0+$.1).(5%, %) (21 +#$! @.-5' 4/$! =+ +#$I X &./3,45' 4/ 71 +#(5)#!
50,4)10$6$./1(.-5',41+/9/1/*41/10,%)" $7115+14,22%.$*+710%S$LSe@idula:!
P/<$.ID,*IX,'01.&7MENIE!%/-$4!@.-5', 4/$!/*41X&.13,45' 4/$!, 10$%/.1+$10512/3, $OID+#$IX5%, " */$!
AVWI' (%, *$) . $0%S$-+,68'&F:! 8+$$+1$.)! DMCNJIF! *'FA%alnidulal *! +#S! W/"(*,,4/$7! /4] +#S$!

(-5',401, %114 |0+ *-+12/3'&I(21+#$,.)(=*:1h/+0(* DMcNAFI$9/3, *$4 1+ #$!/*/+(3& (Rhmidula) F14$+],

1441 *+$.%.$+$41,+1/01/1%/$4(3(.%#, -13$31$.IDb(5'47IMCZZFI(21+#$IX5%, ", 4/$714$6$' (%$411&1%.()$*$0,0!
DO$O5/'1 3/+5. ,+&! [++/ *$A1 [+1/1'].6/'1(1 256%*, S 0+/)$F:| A*l +&K)Bs8-+ -1/+/'€0,0! (21", $. DMCKCF 7!

=#,-#1 50841 /1 [+#$.14,228.$*+ 05, +$! (21 /*/+(3,-I' -#1.1-+$.07! +#$! X&./3,45' 4/$! 2$"1 /01 2/.12. (3! +#$!
@.-5',4/$1/01=/01%(00,1'$! =, +# 1 +#$! @ . +#5.$+#./:1A+1,014,22, -5'+1+(1$0+/1', 041 &1 %/ +,-5'1.1[/+(3,-/"
250+,2,-(¥12(.15% +,%)! @.-5',4/$! [*41 X&.I3,45' 4/$U! -$.+/ *&! 3/&! (21 +#$! .$%. (45-+,6$! -#/./]-+$.0!

4,22$.7! 15+ +#$0$! 3/&! #/6$! 1$-(3$! 3(4,2,$4! ¥ +#$'/++$.1/01 /1 $05'+! (2! (6(6,6,%/.,+&:1 "#S! O#$"! (2!
Pyramidulal-<OV*&) *+$.5/'1[3$" /71 15+1=#,'0+1(.-5' 401/ $!-#] |-+$.,0$41 1&!' 3"/ *I+#$I*$/* -!
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0#$"IDX,'01.&7IMONNF 7!, +1/%%$/.0!+#/+1+#$&!/. $1/10$*+12. (31 +#$1$31. & (*,- OHFIHD CS, *#/ .4+ 7!

MKZZF71=#,-#1=(5'411$1-(*0,0+$++1=,+#1/1%.()$*$+,-1(.,), " (21 +#$IX&./3,45!, 4/$:

J<J<EBE##".886'$))

"HBI6/"(*,,401/.$/1).(5%!(2103/"1/*410%/ '01= +#14,6$.0$104$"12(.307%. *- %/ "&14,0+., 15+SAHE 1 +#!
13$.,-/71S5.(%$TIH( A2,/ 71-$*+./110,1/*41_[%/*71-(3%.,0,%)1/%%.(9,3/+$'&!NJI0%S$-,$0!DP/.<$.7!
MCKJIF:1"=(1)$*$./7Wallonia 4! Acanthinula!].$! . $%.$0$*+$4! *I (5.1 +.$$! 15+ *(1-'$/.1 0 0X5%!
$'/+,("0#,%1$3$.)$4:1I-/+#,*5' 401=$.$1$/.", $.1.$-()*,084/01/10512/3, &7I$, +#$.I=, +# *1+#$IX5%, ", 4/$!
DX,'01.&7! MEMEF! (.| W/"(*,,4/$! D8+$$*1$.)7! MCNJIF7! /*41 +#$.$! .$3/,%0! 4,0/).$$3$*+! /0! +(! +#$,.!
%'/-$3$*+U!"," $. DMCKCF! P45-#$+!i! G(-.(,! DNAdIF2/6(5.$41 8+$$*1$.) 7! /00,28, %) +#$3! * +#$!
W/ (%, 4/$:1>(=$6$.71%(10,0+$G.(5%! .$'/+, (*O#,%! 1$+=S$ttanthinula! [*4! Vallonia7!*(! 1$+=$$*!
$,+#$. 1=, +HHFEI(+#S.1). (5% TI=/014S3(*0+./+$A1, ¥+ HSV/*/' QBBIB(*(YoH& &I (21+HSIW/"(*, 4/$), 01+ (+!
$2$-+$4! * +#$! 8# 3(4/,BI0$)/=1" <$' #((4 +$0+ %) TCH ;,<$' #((4! D:F! KcdN:JdZNc! D1$0+! +.$$!

O#(=*1,*I")) 5.9]: MF!6$.08D! ;IKcMN:aMcMLIDW/"(*,,4/$!3(*(%#&'$+,-F7!XI!M!ddV:

J<J<BB('1'(.'&6886'$ )

"HSI /%] */54,,4/$! .S N #(30)$*(50!).(5%! (2! ML .$-()*, 0841 0%$-,$0! $*4$3, -1 +(1 +#$!-(*+ *$*+/'
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5*-$.+/ T\ HH(S)HI"," $.1/AN(.4/4105))$0+$4!,+1/%6%$/ $AF/+(3,-/"&!-' (0S0++(I+HSIX/ +5', 4/$:1 A%
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"HS1 8+.(1,'(%0,4/$! /.3 452, *$4! 1&1 +#$! %$-5' 1.1 0+.5-+5.$! (21 +4#$!/0+! =#(.'1 (2! +#$! O#EIRAG+! +
0522,-,$%+! [*/+(3,-I' -#/.1-+$.01 +(1 4,0+,%)5,08+ 2.(3! (+#$.! 2/3,",$07! 05-#! /0! +#S$! X5%,",4/$! (.!
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[/%1.*/54,41$12/" *)|0$%/./+$'&!1 2.(31+H#SIX/.+5' 45:1>(=$6$.71%6/.+5'(,4! 3(*(Y%H#&'&! ,01*(+ $2$-+$4!
K8#,3(41,.] CIO$)/=/1', <$ #((41+$0+*)ITCH;,<$' #((4!D;FIKCAN:IAZNCIDL1$0+!+.$$I0#(=*! *12,)5.$!
]:MF!16$.050H ;IKCNN:KZKMc! DX/.+5'(,4$/1 3(*(%6#&'$+,-F 7! X1 d:dcMV:be kit DNAMZF1#/6$!/.)5$41

1)1, 0+ 4#$14$0,)4/+,(*1(2105%$.2/3,' $O!, 1 +#$! @ . +#5.$+E/! ¥ (5.1%.$0$+0+/+$! (21 <H(='$4)$7! /+41 =3
=(5'41-(*-5.1 =, +#1 +#,01 6,$=U! P(5-#$#t al:! DNAMZF!0,3,/.'&! .$2./,*1 2.(3! 4$0,)*/+,*)! 05%$.2/3,'&!

).(5%,%)01=,+#, *1+#$] @ .+#5.$+H#./:

J<J<BE8"-$"-('1+, )

@.+#5.$+4./°01/.8b. *- %/"&! 4,0+.,15+$41 *1S5./0,/71 15+10,)* 2,-I*+1 /4 [+ (01 #/6$! /'O(! (--5..$4! *I
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[1%].*/54, AI$F:"#$IX/-,2,-12/3," $OU.$1%/.+,-5'/. &1=$"1. $%.$0$*+$M (5. 1+ $$:!1I-#/+ *$" 401#/6$!

1% .$4(3,*/*+'& X/- 2,-14,0+.,15+,(* [*410(3$! /.$! $*4$3 -1 +(1>/=/,, DO((<$!il g (*4(7! McadF:1 "#$!
13/0+.,4/$1/.$1>/=/,,/*1$*4$3,-071 15+1+#$,.10,0+$.1). (5% 71 +#SIO(-#' ,-(%,4/$!D",)5.$!: MF 71/ $1+#(5)#+!
+HI6SYI>(].~+,-1(.,),*  IDS5.J0,N*AIH(+#13S. -[FI*41+(1#6$10%.$/41=, 4% &1/01/). $05+1(21#53/*!

[-+,6,+&:1 "HS! SI=/, [¥] (+H5. S+ 2551 =(5'41 +#5.$2(.$! /%% +(1 1$! 4, %6H&'S+ -1 1 (), %! "HS!
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#/6$1$6('6$4!,*4$%$*4$*+'&10$6$./'1+,380:!
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4,0+, 15+, (*19%/++$.%0:1" " $.14,0+ *)5 OHSA! *(+HS$.#1 /41 0(5+#35.%1).(5%0! 2.(3! #,01 %#&' () $*$+,-1 +.$$7!
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+H#$IQO(5+#$.*R1).(5%0!2.(3!12.,-/'DOS$./0+ AISF < A+HSIX -, 2,-1-/1/"11$14%.,6$412. (31> (/.-+ 3!



J<KN".%#&48")
"HSN)$*S./1%,-+5.$1(212/3,'8.(5%!, *+$..$//+, (“O#, %0!=, +# *1+#S @ . +#5.$+#./\=H,-#1#/01$3$.)$4! (68.!
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)$*$./"&1.$3/,*$4! (10-5.5:1 A*1 3(0+! -/0$0! +4#$1$9,0+,*)1 2/3,'&1). (5%, *) 01 #/6$! 1$S*! 05%%(.+$47! (.1 /+!
'$/0+1 *(+1 4,0%.(6$347! 15+ 0(3$! (2! +#$! '/.)$.1 2/3,,$0! 05-#! /0! +#3$! S*,4/$! /%%S$/.1 *(+! +(! 1$! .(150+:!
S9-$%+,(*/"&71/0! 1 +#$!-/0$! (@$H3/0+., 4/$TO(H',-(%,4/$1%/,., )1 D$:):1"," $.7I MCKCF! /41 +#$C$
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).(59%1%/,. *)01#/6$!$3$.)$4! /011 $05"+1 (21/4/+(3,-/'10+54,$07/*41=#$.$ +#$0$! $9, 08 PG 1 $$*!
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+.$$71/*41+#$!/10$*-$! (21508251 3(.%6#('(),-/'-#/./-+$.01+(14$2 *$1.$'/+, (*0#,%0!,*!13/*&!-/0$07!,0!3(0+!
%.(1/1'&! 45$! +(1 /1 /%, 41 $6('5+,(*.&! 8$.0,2,-1+,(*! (21 +#$!).(5%! /0! /' =#('$:1 "#$.$2(.$7! +#,0! 0+54&!
O+.(*)'&I/AB(-/+$01 2(.| +HSI*$$A! (21 1 (+HSI+$*4S41 3(.Y6#('(),-/" /41 3('$-5'1.10+54, S0 +#/+1=,"1 1. *)!
(U RS] (1 5*4$.0+H+$41 3(96#((),-/") #1./-+$.01 /01 =$"1 /01 *$=71 3(.$! 6/.,/1'$! 3($-57. !
3/.<$.0:!
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R$/$($.%0%)

[.31.50+4$.71b::7!PM#3$7N\:7IPS*#/.47![:7!18-#'$)$'7I\: 7INddI: 1 "#$! SLE>] 1 #,0+(*$! ) $*$!-'50+$.! (2!
'1*41 0*/,'0! Db/0+.(%(4/B! 8+&'(33/+(%#(./FB! +0f+6! ./+,(7! bOL! 4.,6%! /*4! 0,)*/'0! ,*!
8+&'(33/+(%#(./[*1%#&'()$*&:! :I\("50:!18+54:1ZM7'LIE]K:!

P/<$.7!>:P:7'McLJ:!G$6,5=! (2! +#$!/*/+(3&! (2! X5%,",4/$! /*4! .$'/+$4!).(5%0:!'\/*5/'1 (2! O (*-#(' () &:!
8%.:IN7INKB!dtit 7!NMENd:!-/4$3&! (2IH/+5./'18-,$*-$0! (2! X#,' 145 Yot 1.

P/<$.7!>:P:7IMcJJ:!1>$+$.5.$+#.(50!/*415'/- (% (4:!H/5+,'507 | IK TBAMIN !

P/.<$.7!b:\:7'McKJ:'10%$-+0! (2!+#3$!1, (' &2l lonia excentrica'D\("50-/ CN/"(*,,4/$F!,*th/,</+(!
%/0+5.50:!1A*IX.(-$$4,*)0!(21+#$]+#!150+./'/0,/*10(*2$.$*-$!(*1b./00'/*4!A*6$.+$$!5- (') &:!
O/9+(*1X.$007!0%#.,0+-#5.-#7H$=I"$/'[*4 T

P/.<$.7!b:\:7INddM:!b/0+.(%(40!(*!'/*4B!%#&'()$*&7!4,6$.0,+&!/*41/4/%+,6$!3(.%#(' ) &:!P,(:!I"$..$0+:!
\("50-0:!XX:M®/]al

PG-#$+7! X7V G(-.(, 7! X7V 417! 71 >[504(.27! P:7! X(*4$. 7' h: 7! W/'4y@Th-y*7! 1:7! NddJ:!
0'/00,2,-/+,(*1/*4*(3%*-'[+( .1 (2!1+#3$!)/0+.(%(4!2/3,",$0:\V'/-((),/Z7'M  Q.cZ:!

PG-#$+7!X:7IG(-.(, 7! _:X:71>/504(.27' P71 g/, 37 17 g/* (7! s: TV Ht+n$ 71171 X .<#/$67! X: 71 8-#.m4'7I\: 7!
8+.(*)7! S:S:7! NdMZ:! G$6,0$4! -'/00,2,-/+,(*7! *(3SES 4! +&%,2,-/+,(*! (2! )/0+.(%(4! /*4!
3(*(%'/-(Yo#(./*12/3,",$0:\V'/-('(),/'aM7IM  AQNa:l

O/0+.$0/*/7! _:7! Nddd:! 8%'$-+,(*! (2! -(*0$.6$4! 1'(-<0! 2.(3! 35'+,%'$! /',)*3$*+0! 2(.! +#8$,.! 50$! ,*!
%#H&'()$*$+,-1/*/'&0,AN(:IXH#&' ()$*$+:1S6(:MZ7!IJdAIN?

O((<$7!10:\:71g(*4(7's: 7! Mcad:! G$6,0,(*! (2! "(.*/+$" ,*,4/$! [*4) |-#/+,*$",4/$:1 PS.*,-$! X:! P,0#(%!
\50$53!P5"$+,*7INNMTLNL
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b57!,:7V°57!s:,:7!;,7!h:>:71MccJ:1V9,353!',<$' #((4!$0+,3/+,(*! (2! +#$1#$+$.()$*$,+&!(2!0510+,+5+, (*!
JHSY3(*)F5-'$(+,48$!0,+0:\(: P, (:1S6(:IMN71J]a@JIZ!

b5,*4(*7! 8:7! [52/&/.47" _::71$2(.+7! W:7! 1*,0,3(6/7' \:7! >(.4,?<7! h:7! b/0-5$'7! @:7! NdMd:! H$=!
1M (.,+#30! /*4! 3$+#(40! +(! $0+,3/+$! 3/9,353C<$" #((4! %#&'()$*,$0B! /00$00,*)! +#3$!
%$.2(.3/*-$!(2!X#&\;!L:d:18&0+:IP,(":1Ic7!LAZNM:

STV TV ))TVS:TVI0B, 7T 8,4+ 8+ S 7\ 7! 8/++3/45V! XZ'W$.)$'&7! P:7! NAMZ:1\('$-5'.!
0&0+3$3/+,-01(21+#$!'1*410*/,"12/3,'&!@.-5',4/$!. $6 $/"1% (' &9o#& ' &!/*414$$%!0%',+0!=, +#,*I+#3$!-'/4$!
@.+#5.$+#./'Db/0+.(%(4/B!X5'3(*/+/F: ()1, **:18(-: IMKMTZEZK!

>$.1$.+7! [:b:7! NdMd:! "#$! *+.(45-$4! +$..$0+.,/'10-/! (2! 8(5+#! 12.,-/:! 8(5+#! 12.,-/*I HI+,(*/"!
P,(4,6%.0,+&!A*0+,+5+$7IX.B+(.,/:

>/504(.27! P:7! Mcca:! [,$! @.-5',4/$! 10,$*0! Db/0+.(%(4/B! 8+&'(33/+(%#(./F:! |.-#,6! 2t.!
\("50<$*<5*4$IMNJ7!Ka!

>(FATP:8:71>/42,$'47'\:b:7'Ndd]:! @.,),*!/*414,6$.0,2,-/+,(*! (2! +#$! $*4$3,-1>/=/,,/*1 +.$$! 0*/,'0!
DI-#/+,*$",4/$BII-#/+,*$" */$F11/0$4!(*I3('$-5'.1$6,4$*-$: \(:IX#&'()$*$+:!S6(:ILN7!IIKK C
addi

G(*Y5,0+7! ;71 >58'0$*1$-<7! _:X:7! NddL:!\.P/&$0! LB! P/&$0,/*! %o#&'()$*$+,-! ,*2$.$*-$! 5*43$.! 3,9%4!
3(4%$'0:!P,(, *2(.3/+,-0'Mc7'MIBNJZ]:!

g9%$+3/,$.7!W:7!b,50+,7!":710/--(*$7!1: 7' Ndda:\('$-57.1%#&' () $*&! /*41#,0+(. -/ 1,()$() ./%#&! (2! +#$!
'1*410%/,'"1)$*50!8('/+(%5%/!DX5'3(*/+/F!, *1+#$1%B&. #5* /<1 SN\ (: IX#&'()$*$+,-0!S6(":!
Lc7'LadIM!

gm#'$.7!":710.,0-,(*$7 7 P5.)#/.4+ 7 A: 71 g$00*$. 7! W:7INAMZ: 1 "#$! S*,4/$! (2!",3(.! D8+&'(33/+(%#(./B!
@.+#5.$+#./F:I\("50-/*1GS0%/.-#!ILZ 7T &

JH6S7VO: 71 X.$%/./+/7'b: 71 8/-(*$71 O:7!8%.,(7! b: 7! McK]: ' *$=! 3$+#(4! 2(.!-/-5'/+,*)! $6('5+,(*/.&!
0510+,+5+,(*L/+$0:\(:IX#&'()$*$+66.INd7!K@L:!

J)$+7IP:718,3(*7! [1;: 7! Mccc:! V.<(6! -#/ *I\(*+$! O/L.' (1 ') (., +#30! 2(.! +#3$! P/&$0,/*! [*/'&0,0! (2!
%o#&'()$*$+,-1+.$50:\(: I XA&' () $*$+:1S6(":IMa7! &k

BS7V TV PSAHT! PV O((+$7! 7! XGYSB&T! X: 71 >,-<3/*71 O:71\$&$.7! _:s:7! "(,)#,' 7! E: 7' Nddc:!
\((-$/*1+.$$!0*/,"05.6,6/".$6,0,+$4B/135'+C0"/*4N$*$/'(),-/'1%$.0%3$-+,6$:!P\O!S6(:!P, (!
c7NdJt



$71"71:, 71 TIOHS.#,"T10:g: 71 ()#, 7! =7 NAM]:! S6('5+,(*.&! #,0+(.&! (2! /' 6/*,04,%)! ./4,/+,(*B!
LO(/+,(* @$%3$*4$*+1%$5.0,0+$*-$!/*41 9 @%-/+,(*) *I1X/-,2,-1A0'/*41%/.+5',41+.$$!0*/,'0:! P\O!
S6(:IP,(:IM]7!NdN:

VA4S, [T\ _:71S'$?2/'4$7\:1: 71O#5%-/7";:_:7'bu3$n Q(',*$.7!P:_:7INdMd: ! X#&' () $*$+,-1%(0,+,(*! (2! +#3!
)$*50! O.&Y%+N$-/! /4! +#$! 2/3,&! In$-,4/$! = +#,*1 +#$! 0&0+$3! (2! +#$! 8+8&'(33/+{%6H(
V-0, IN7IMaL. Gact

VF)A$" 71 D7) [$"$! O/6$7! ;7! b,50+,7! 7! McKe:! H(+5$! 3//-((),-/$7! ;AA:! 8+.(1,'(%0,4/$!
Db/0+.(%(4/7' X5'3(*/+/F7' ' 2/3,' & *$=! +(1 +#SI W, "[2.[*-#,/*1'[*41 0*/ "1 2/5*/! (2! 1%$** * -]
A+/'&:IP/O+S.,/!\ JLTRILE

\CA/FTIX:P:7IMCK:I"O(*(3&Y*41L, )$()./%#&(210(5+#$.¥11./1,/¥I1S* 4/$IDO$*05!/+(FDX5'3(*/+/B!
X5%,"/-$/F:'h(.'4 B,4%!8*/,'0:!P/-<#5&07";$,4$*7IMNILL":

\(A/<71 X:P: 70 MceN:!'#$! 3(.%#( ()& /%41 %o#&' ()$*&! (2! +#$! O$./0+,*/$! DX5'3(*/+/7! X5%,"(,4$/F:!
P5"$+ *I(21+4#$IP. +,BBO$537IH/+5./1>,0+(.& ()& 7IIK7!INNd!

\(AFTIX:7'h/AST7IO:N7INdAK: ! >$+$. (1./*-#, | AAB!"#$! X5'3(*/+/: | A*BI X (*4$.7'h:": 715, *41$.) 7 [:G:!
DS40:F7! X#&'()$*&! /4! S6('5+,(*1 (2! +#$1\("50-/: E*,6$.0,+&! (2! O, 2(*,/1 X.$007! P$.<$'$&7!
E8I7!dc GNa:!

H$<(/7! :0:7! O('$07! P::7! NdMa:! 85%./0%$-,2,- +/9(*(3&! ,* +#$! W$.+,),*,4/$! Db/0+.(%(4/B!
8+&'(33/+(YoH(./F:!_:N\("50:18+54:IKN7INGHMN:

H(.40,$-<7!>:1 MCKJ:! "#$! 0&0+$3! (2! +#$! 8+8&'(33/+(%6#(./' Db/O+.(%6(4/F 7! =, +#1 0%S$- /') $)/.4! +(! +#$)!
0&0+$3/+,-196(0,+,(*! (2! +#$! O'[BUST! Al A3%(.+/*-$! (2! +#$! $9-.$+(.&! /*41)$* +/' 0&0+$30:!
|.-#:1\("50<$*<:IMMa7!MN]:!

H(.40,$-<7!>:7! McKa:! "#$! 080+$3! (2! +#$! 8+8&'(33/+(%o#(./! Db/O+.(%(4/F 7! =,+#1 0%$-, /'l $)/.41 +(! +#$!
0&0+$3/+,-1 %(0,+,(*1 (2! +#$! O'/50,',,4/$7! AA:! A3%(.A/*-$! (2! +HSUOADH 15+, (*:! |.-#:]
\("50<$*<4:IMMZ7!cBIM&:

X,'01.&7!>:1:7'Mcdd:!@*!+#$!In(m'(),-/'1%(0,+,(*I(2!X/.+51/*AN-#/+ *$"[1X.(-$54,*) 01 (21+#3!I-/4$3&!
(2'H/+5./'18-,$*-$0! (2!X#, 145" Yo,/ T\ INT7 | JADL 1

X,'01.&7!>:1:7'McdR:\/*5/1(210(*-#('()&:!18%.:INB!@" $/-,*,4/$7!"$..500/-,4/$7'6('7McC:IX#,'/4$'%#,/B!
O(*-#((),-I"[$%/.+3$*+711-/4$3& (2IH/+5./'18-, $*-SON 21 XH#, /A4S Yot /: |

X,'01.&7!>:1:7!McdMd:\*5/'1(210(*-#('()&!8%.:INBHO/$-,",(,4$07!b'$005 /! /*41X/.+5', 4/$716(":INd:!

X, 145" %#, [BIO(*-#((),-"[$%/.+ 35*+!I-/4$3&!(2!H/+5./'8- $*-$01(2IX#, /45 Yo, /)

X,'01.&7!>:1:710((<$710:\: 7IMCBHEIV*5/'1(21O (*-#(' () &!18$.. INBIDS*$/' () &!/*4N, ) /+, (01 (21 +#S!

-4+, *$" 45$716 (2 INN:IX#, 14$'%+#, /BIO(*-#((),-[$%/ . +3$*+!|-/4$3&(2!IH/+5./'18-,$*-$0!
(2IX#, 1AS' Yok 1

X,'01.&7! >:1:7! McI@AK:! \*5/'1 (2! -(-#(()&! 8%.:! NB! X5%,",4/$! Db/0+.(-(%+*/$F7! W(:! NJ:!

X, 145 %#, [BIO(*-#( (), - [$%6/.+3$*+1|-/4$3&! (21 H/+5./'18-, $*-$01 (21X#, 14$'Yott I |



X,'01.&7! >:1:7! Mci@¥a:! \V*5/1 (2! -(*-#('()&! 8%.:! NB! X5%,",4/$! D@.-5'*/$7! X/)(45',*/$7!

[-/*+# %5 *STIS+- FTIW(:INZ:IX#,' 148" %#,/B!O(*-#('(),-/" [$%/ . +3$*+!-/4$3&! (2! H/+5./'!
8-,$*-$0!(2!X#,'14%' Yot I

X,'01.&7! >:1:7" Mcl:! \*5/'1 (2! O(*-#('()&! 8%.:! NB! b$()./%#,-! 4,0+.,15+,(*! (2! X5%,",4/$U!
8+.(1,'(%0,4/$7! W/"(*,,4/$! [*4! X'$5.(40-,4/$7" W(:! NK:! X#,'/4$'%#,/B! O(*-#('(),-/"
[$%/.+3$*+!1-/4$3&! (2!H/+5./'"8-,$*-$0! (2! X#,'14$'%o#, /1

X(<.&0n<(7! P:\:7! Mcc]:! @*! +#3! 3(*(! T'V! %#&'&! *4! -'/00,2,-/+,(*! (2! +#$! @.+#B54%,/(,4%/!
Tb/0+.(%(4/B! X5'3(*/+/B! 8+&'(33/+(%#(./V:! b$*50:! A*+$.*KI(_(5.*/"! (2! A*6$.+$1./+$!
"19(*(3&7!1J7ILZML cd!

Gy)*$.71O: 7' P(5-#$+7! X:71>/&$07! g:1: 7! s$5*) 7! H:h: 7! O#.,0+$*0$* 7! O:O: 71 O#S*) 71 [ _: 71" (*+/,*$7! P:7!
O(=,$7! G:>: 7! NAMJ:! SO+, *-+,(* *1 /1 #8&%%$.4,6$.08! $*4$3,-1 >/=/,,[*1'[*41 0*/,'1 2/3,'&! [*4!
,3%',-/+,(*012(.1+#$!5*4$.$0+,3/+,(*1(2!,*6$.+$1./+$!$9+,*-+,(*:!10(*0$.6:!P, (":NCUMIZNLL

G$,*#/.4+7!' @: 7' MKZZ:! P$3$.<5*)$*1 t1$.!1 $,*,)$! 0,-,",/*,0-#$! >@.1B*:! _/#.1t-#! 4$.1 [$5+0-#$*!
V'I<n(('(),0-#$*!1b$0$"0-#/2+!]7INZZ QNKZ:

8/,+(57H:7!HS, 7\: 7IMEK#S*$, ) #1(. C(,*,*)!13+#(4B/1*$=I13$+#(412(.1.$-(*O+.5-+,%)19%6#&' ) $*$+,-!
+.$$0:\(:IS-(:IG$0(5.:1]7!]da@NJ:!

8-#,'$&<(7! l:I! 7TMcZc:! "#$! 0&0+3$3! (2! +#$! @.4%.! b$(%#,'/! DI>$',-,4/F! Db/O+.(%(4/! X5'3(*/+/F:!
X.(-$$4,%)01(2!+#SM('(),-/'NA*O+,+5+$7!1-/4$3&R!8-,$*-$0! (2!1+#$ EGBG 7 KA B !

8-#,'$&<(7!1:1:7IMcK]:!H/n$3*&$!13({&50<,1%(4(+./4/'X5%," ,*/'21/'5!6!888G!Db/0+.(%(4/7!X5'3(*/+/7!
b$(%#, /F:!"/5*'888G7\('#50<,7!/AMMIDLF!DIH:!8:IMLdF:!;$*,*)./4!H/5</:

8#,3(4/,.17'>:71>/08)/=/7'\:7'Mccc:!\5'+,%'$! -(3% /.,0(*0! (2!'() C<$' . #((40!=,+#1/%%',-/+,(*O! +(!
%#H&'()$*$+,-1,*28.$*-$: (" IX#&' () $*$+,-0!S6(":!Ma7MIBMYIM]:

8,0-#(7[:G:7!>/42,$'47'\:b: 7TINAMZ:IX#&'()$()./%#,-1.$'/+,(*O#,%0!/3(*)!35'€D'/*4!%(%5'/+,(*0! (2!
+#$1+.$310%/,"1X/.+5'1),11/IDX/.+5" 4/I$HASI . /1A' *40:1P, (11, **$/*:18(-:IMNM7!1ZLNE
Z]d:!

8'/%-,*0<&7!_:7!9./507!":7'NdMa:!G$6,0,(*!(2!X/.+5',4/$!Db/0+.(%(4/7'8+&'(33/+(%#(./F! (2!X/' /57! =,+#!
43$0-.,%+,(*!1(21/1*$=1)$*50!2(.!/*I5*505/").(5*4 @=$",*)!0%$-,$0:!"((g$&0'aM] 7!MZ: !

83,+#7! 8:n7! @6$.1$$<7! G:7! h($0$7! O:G:7! b,"1$.+7! h:7! b,"$6$+7! X:\:7! Mcc]:! | "#$! )$*$+,-! 4/+/!
$*6,.(*3$*+7!/*1$9%/*4/1'$!bEA! 2(.135'+,%'$! 08 Y 5$*-$!/*/'&0,0:11 O(3%5+:!1%%"! P,(0-,:!Md7!
aZNgzJi

8('$37!1:7!McZK:10'/00,2,-/+,(*1(21+#$!'[*AN("50-/'A*BIX5'3(*/+/!DW:!" H+$.1/*4] _:IX$/<$7!$40F7!NIB!
Jc @Z:1I-/4$3,-IX.$007!; (*4(*1/*4IH$=Is(.<: !

8+/A$*TIG:7IPS/'7'q: " 7T'P(*2,$'47!_:g:7'Nddd:1"#3$!8+/4$*1%/-</)$7!MccK: IN$+#(A0N(:!P,(:IMIAN7MMJ
MLd:

8+$$*1$.)7!0:\:7IMcNJ:!S+543$0!05.I'R/*/+(3,$!$+!'/10&0+y3/+,Y5$! 4$0CR2/F:#B¥ 5%, ", 4/$!0:1'/+:F:!
W,4$*0</1%$')$\$44$'$'0$.12./1[/*0<!H/+5.#,0+(.,0<!" (.$*,*)!,|g—1$*#/6* 7' KA THMJ:



856(.(67!1:H:7!MccL:18(3$!/0%$-+01(2125%-+,(*13(. %t (' ) &! (2! +#$5!/%$.+5.$! *1+#$IX5%," */1051(.4%.!
Db/0+.(%(4/!X5'3(*/+/F:|G5+#$* -/ 7 MMIN!

8=(22(.47![:;:7'NddN:IXIEXe: I X#8&'()$*$+,-1/*/'&0,0150,%)1%/.0,3(*&! De/*4! (+#$.13$+#(40F 7IW$.0, (*!
]:d1Md:185*4%.'/*47\IB!8,*/5%.!100(-,/+$0: !

" $.718:7) McKc:! O(3%/./+,6%! 3(.%#('()&7! %6t&'()$*&! [*41 -'/00,2,-/+,(*! (2! '/*41 0%/,'0! [*41 0'5)0!
Db/0+.(%(4/BIXE*/+/B18+&'(33/+(%#(/F:V'/-((),/lLd7'M  @.dL!

"B 7I8TNAXTIX P TIMecd: "#B! /% +(3&! *410&0+$3/+,-0! (21 +#SIHS=!O/ $4(*,/*!'[*410*/,'1) $*50!
[/%I.*/54,IN\(*+.(5n,$.7IMKJICIDX5'3(*/+/BI@.+#5.$+#.[F: 1A (211, **:18(=IMML7 (@Mt

"($)<$ATIX TS TIXHITI8 TIPS -#7! P70 ()#, TI[—:7INdd]:\('$-5".196#&' ) $* &I (21-$.+/,*I"#
)IO+.(-(%+,*$! 3,-.(1'/*41 0%/,'0! D8+&'(33/+(%#(./B! X5%," 4/$F! *2$..$41 2.(3! 3,+(-#(*4.,/'
[+41*5-$/.1., 1(0(3/[HI0$Y5$*-$0:!_:I\("50:18+54:1Zd7IMLc BA]Z!

W/B)#+71g:FIMcKc:110'/00, 2, -/+,(*1(21+#$!;,6,¥)\("50-/:1133$. ,-/*I\/'/-((),0+0IA*-71\$'1(5.*$ 7!

Sl

h/A$7'O 7N 4T X:P:710'.<$7!P:7'NddM:11%#&' () $*&! (2!+#$!'/*410*/,'0!Db/0+.(%(4/B!X5'3(*/+/F:!
X.(-1G(&:18(-:1;(*4:!PIP, (:INaK 7!JMLGNN:!

h/4$710:\7TIN(AFT! X:P:7IH/))O07! 7! Ndda:! S6('5+,(*.&! .$'/+,(*0#,%0! /3(*)! +#$! %5'3(*/+$! '/*4!
0%/,'01/*410'5)0!DX5'3(*/+/718+&'(33/+(Yot(./F:IP, (211, **$/*:18(-:IKZ 7! IcLaMd:

h/+0(*71>:7IMCcNd:I"#$1/22, % +,$01(21X&./3, 45 [TIX/+5' 10+ [ T1-I*+# *5 N*AIW/" (* /1 X.(-$$4, *)2!
+HS\-((),-/18(-, $+&I(2L;(*4(*IM]7!a BAdk:

-04'



N+ 10$( KB #$%&H' )<+ #"-$.,)")0+$)O($4+H'0$()5.'8#4)".6)
M821$04)V*. 1&#2" '0'P)7,-("1+8#WE)

!

:>40('%0)
hSH/6$15*4%.+/<$*1-(3%.$#$*0,6$13('$-5'1. 10648 ()$*$+,-I*/'&0,01(2H+#$1>&).(%#, 11/0$41(ILMMN!
0,+$0!(21+#3$10515* +!/*413:K8L.,1(0(3/'\GHIN$*$0 :II-'$/.11/0/'14,6,0, (11 $+=$$*+#SO#, " *(,4$/!
[%41:83*1$(,4$/1,01(10$.6$4:1 "#SI3(*(%H&'&! (21 +#S.((9,4/$7);&3*/$,4/$! *4IX#&0,4/$!01/'0(!
=$"1$0+/1", 04541 >(=$6$.7! +H#$ X'*(.1,4/$! /.31 *(+1 05%%(.+$41 /0! /1 3(*(%H&'S+,-1).(5%7! 1$-/50$! +#$!
P5' % 4/$1-'50+$.1 = +# I +#SI X'*(.1,4/5:1 "#$! 13%6H#%$%'S, */B =, +# %1 +#S$] :&3%/$, 4/B! /41 1(+#) +#S$!
P& KIS YFAIX*(L,XII= + FHHASIX (.1, 4/$1 . $I0+.(%) &105%6%6(.+$41/013(*(%H#&'$+,-10512/3," $0:!
>(=$6$.71 +#$! 196'$9, */$! =, +#, 5| +H#$| XH&O,4/$! [*4! +#$) :&3*/$,*/$! = +#,*1 +#$! ;&3*/$,4/$! | $! *(+!
$-(65.$4:1 11 %=1 +/9(%(3,-1.$6,0,(*1 (2! +#$! >&).(%#,! 0! %.(%(0$4! 1/0$4! (*1 +#$! 2,*4,%)0! (2! +#$!
3('$-5'/.1%6#& () $*&T I+ A1+#$), 3% -/+,(012(+H#SI$6('5+,(*(21-#, /' +&1/.$!4,0-500$4:

)

)

)
)

IThis chapter is published as “Saadi, A.J., Davison A., Wade, C.M., 2019. Molecular Phylogeny of the

Freshwater Snails and Limpets (Panpulmonata: Hygrophila). Zool. J. Linn. Soc.”."



K<E.0("6&%08".)

"HSI>E). (Yot 111 BIHHSI%. *-,%'B!).(5%! (21 2.$04#=/+$.1/Y5/+,-10%/,'01 /41 $I 2(5+41 '3(0+!=(.'4=,49!
D\(.4/ilh/4$7INAKF:18,3, 1+(1(+ #$.1965'3(*/+$1)/0+.(%(40714#&). (Yo, *10*/ ' 01#/6$! /1'5*)! [*41
-<IF(%$.-5'537I15+I5H <SI+#SI+$. S0+, ,/10+&' (33/+(VoH(./*1%5'3(*/+$01+#$, 13850 $196. SO$*+1/+1+#3$!
1/0$! (2! +#$, .1 +$*+/-'SO! [+#$.! +#/*1 [+1 +#$! + %0! DH(.40,$-<7! MCCNF:! "#$&! /-+! /O G+TB42MS
%1./0,+$0! (2! 3$4,-/') [*41 6$+$.,*/.&! ,3%(.+/*-$7! *-'54 *)Biomphalaria [*4) Bulinus! +#/+ +./03 +!

SchistosomaT\[*4\Lymnaea'+#/++./*03,+Bhsciola!DP.(=*7!Mcc] R

A*L +#$] 3(0+! .$-$*+! -'/00,2,-/+,(*! DP(5-#&+hl: 7! NAMZF7! +#$! >&).(%#,'/! =$.$! 886, 4+(! +=(!
05%%$.2/3,", $0BI+#$I0#," *(,4%/\=#,-#1-(3%.,0$+#BI0#," * 4/S\/*4Y; [+, BFBI+#$!; & 3*/$(, 4P/ 1=#,-#!
-(3%.,08! +#$! I-.('(9,4/$7! P5'*,4/$7! P5.*5%,,4/$7! ;&3*/$,4/$7! X#&0,4/$! [*4! X'[*(.1,4/$:! "#,0!
%.,*-,%/"14,6,0,(*!1(21+#$!>&).(%#,' /|, *+(10#, *4$/1/*4);&3*/$(,4$/!,0!=$"105%%(.+$4! *13('$-5'/.!
0+54,$0! Dg'5003/@('1! et al:7! NddKU! [[*/%('dt al:7! NdMdU! _mg$.4/:7! NdMdU! b($11$'$.! i!

9’5003/ @('17!NdMMU![/6,0(@! al:7'NdMAF:

"HSIOH,' *,4/$1/.$14,0+., 15+$413/ ¥ &1 *+#SI0(5+HS$. X1%/. + Ol (BISEHH (%, -/'L.$), (H1=HS. SI+HSE!, *H#/1, +]
116/.,$+&! (21 2.$0#=/+$.1 #/1,+/+0! /41 -(3%.,0$! /%%.(9,3/+$'&! MJ! 0%S$-,$0! BB F)NAAKF:! "#$!
[+, A1 14,0+, 15+$41 IHS=IAS/ +41 <41 $I3(0+1/15+A/*+1 *'(+ -1 #/1,+/+01= +# +#.$$14$0-., 154!
0%$-,8Dh/<$.'S&TNAMIE"#SIOH, " * 4/$I/*41:/+, 4131/ $!.$-(6$.$41/010,0+$.1).(5%0! *1+#$!3('$-5'/.!
0+54,$0! (2! g'5003/*®)('1! et al:! DNAAKF7![,*/%A al:! DNAMAF7! _mej$ut! DNAMAF7!b($11$'$.!i!

9'5003/** @('1!'DNdMMF!/*41[/6,0(*d¢ al:'DNdMdF:!

"HS11-.((9,4/$!/.$111).(5%! (2! 2.$04#=/+$.1" 3%$+014,0+., 15+$41 3/, *&! *1+#SIX/I$].-+,-1.$),(*1/*4]
-(3%.,08!/%%.(9,3/+$'&!]d10%S$-, $O1+#/+13(0+&!, *#/1,+1'/<$0!D8Aa(*TINdAKF: | A1+ #$13(.%6#( (), -/
0+54&!(21>51$%4,-<IDMCZKF71+#$!I-.('(9,4/$!=$.$!).(5%S$4! =, +H# +#$!;/+,,4/$1 /O 1 (+#1 +#S$1I-.('(9,4/$!
[%41:1+, 411 #16S! /1 %6/ +$" 2(.31 O#/%S$! /41 +#51 06.(0+/+$1) [*A1#/01 /1 4,0+ *-+ 681 /. [*)$3$*+:1;,3,+$4!
0+54,$0! #/6$! $9/3,*$41 +#$1.('(9,4/$7! =, +#1 3(0+! (2! +#$0$! 1/0$4! (1 3(Y6#('(), /' [*/+(3,-/'!
#]./-+$.,0+,-0! D8#,.(</&lket al:7! NAdLU! 8#,.(</&/7! NddZU! 8#,.(<k&/@l:7! NAMMF:! "#$! 3(0+!
-(3%.$#$*0,6$13('$-5'1.106H#&' () $*&! (21+#$11-.((9,4/$1=/015*4% +/<$*11&!8+$'1., *<df al:IDNAMIF &:#



0/3%'$4INIY-.((9,410%$-,$01(212,6$1)$*$./12.(31:/<$IP/,</ TIA$I(*0+./+ *)10,0+$.1).(5%!.$/+, (*O%, %!

1$+=$$"Baicalancylus\[*4! Pseudancylastrum![*411$+=$$*Gerstfeldtiancylus\[*4! Frolikhiancylus:!!

"HEIXH&O,4/$!-(3%.,081/1(5+KdI0%$- $014,0+., 15+ $ABBLO+HSI>(/.-+,-1.$), (1=, +HHSI+$*0, (] *+(!
O$*+./'1 [*418(5+#113$.,-/' DNS+#,%)+(*1i1;8&4$/. A7TINAAZF: I "#$&! /. $12(5*41 3/, * &1 *I'$*+ -1#/1,+/+0!
Dh$+#,%)+(*1i1:&4%$/. 47INAdZF:I"#$IXH#&0,4/$1=$.$!(.,), */"&14,6, 43418/ (1()/+(6'DMcazZF! *+(1+=(!
0512/3,', $OL/0SA! (*IOH#S" | /*A*/+(3,-I'-#].I1-+$.0BI+#$119%'$9, /$71-(3%.,0,%) | +#.$$)$*$./1 <41 +#$!
X#&0,*/$!-(3%.,0,%)12(5.1)$*$./:1"/&' (.| DNAALF!%. (6,484 /* ['+$.%/+,6$1-'/00,2,-/+,(*| 0-#$3$! (2! +#S!
X#80,4/$11/0$41 (1+#$1%$*,/'-(3%'SO! *I=#,-#1#$14,6, 4S41+#S$! ST AIXH&O, */$!, *+(10$6$**$=!
+.,1$0! *-'54,%)I MM! *$=1)$*$./:1 "#$! 3(0+! -(3%.$#$*0,6$! 3('$-5'/.! /*'&0,01 (2! +#$! X#&0,4/$! =/0!
5*4$.+/<$*11&IN$+H#,*)+(Hil;&4%/. 4IDNAAZFI=#(1$9/3, *$41aal0%$-, 3$*01.$%.$0$*+ %) INKI%#&0, 41+/9/ 1
AHHHS, 106#E () $*& T +HSI3(*(YoMZBHS XH&0,4/$1=/0105%% (. +$41/+410,913/2(.1-/4$0!-(..$0%(*4,)!

+(1%$*,/13(.%#( () &!=$.$!.$-(6$.$4:1

"HE1&3¥/$, 4ISY. SHHPIOS- (XA )S0+12/3, &=, +# FHHSI>&). (Yot [ T=,+#1%%.(9,3/+$' &Mdd14$0-., 1$4!
0%$-,$0!(--5..,%)13/, &I *+#SIX/I$].~+, -V FAIHS/ +,-1.$),(*O1=H#S.$I+#$&! *#/1,+/1=,4$16/. $+&! (2!

2. $0H=/+$. 141, +/+01D8+ 1)l TINAAKF: " H$IVott& ) $*$+,-L $'/+, (*O#,%0! (21 +#$!: &3*/$, 4/SIH/6$!'(¥)!
1$$H-(*+.(6$.0,/145$1+(1+#$13(.Y6#((),-/10,3, ..+ $0I (21+#$!' &3*/$,41+/9/'DG$3,), (liP'/,. 7IMcC ZF:!
A+ ["&TI+#S$]:&3%/$,4/31=$.$14,6,43411&!P/<$.IDMCMMF!, *+(1+=(10512/3, $071+#$!13%+#, %$%'$, */$!/*4!
[&3*/$,*/$71 1/0$4! (*14,22$.$%-$0! 1 +#$! /4/+(3,-/'10+.5-+5.$! (2! +#$! .$%.(45-+,6$! ()/*0:1 >(=$6$.7!
'/+$.10+54,$0! DO(+(*7!McMJIU!>51$*4,-<7!McIMU! 9. SR BTANHEB A +#/+1+#$.$1=$.$1%(10,)*,2,-/*+!
4,22$.$*$0! /3(*)! +#$! .$%.(45-+,6$! ()/*0! (2! '&3*/$,4! )$*$./:! >51$*4,-<! DMCIMF! +$*+/+,6$'&!
$-(0*,0841 (&1 +=(10+.5-+5./1 +&%$0! (2! '&3*/$,41 .$%. (45-+,6$! ()/*0! /<41 +#507! #$!/00,)*$4! /"l +#$!
'83*/$,401, *+(1+=()$* $./7Lymnaeal/*4! Lanx:I"#$0$1+=()$*$./ =$.$1/+$.196'/-$AIS/-#! *+(1+#$,.1(=*!
0512/3,'&BIH#S$L:&3*/$ */SI*A+#SY/*- */SIDA, -#7IMcIBAcad Fllnx!, O IH(+#113$.,-/)$*501=, +#!
[*I5*505/'1 *+$.*/'10+.5-+5.$1DW,*/.0<, 7INdMLF!/*41#/01 1$$*1/00,)*$41 + (L MOBRIB, & ;/*-, 4/$! *!

0$6%$./'1 0+54,$0! DP/<$.7! McNJU! >/..&7! Mca]U! 8+/.(1()/+(67! McazU! "/&'(.7! McCKMU! W/5)#+7! McKcF:! "#



S5.(%$/*1'&3*/$,40!=$.$14,6,4$41 1&! _/-<,$=,-n! DMCCKF! *+(1 +=(1)$SBubnaea I*4! Omphiscola!

NI, F11/0SA1(*1+#$!.$%. (45-+,6$1(.)/*071%/,-5'1. & +#$1%./$%5+,531/*41%. (0+1+$:!

I'+#(5)#1 3/*&) 3('$-5'/.10+54,$0! (2! +#$!:&3%/$, 4/$I#/6$! 1$$*!-(*45-+$471 3(0+! (21 +#S0S!#/6$! 1$$*!
',3,+$41 181 +#$1*5313.1 (21 +/9/10/3% '$4! DP/.)58Q/: 7!NddLIUL. $-#+! er al: TNAAKU! X50'$4%<k1:7!
NddcU!W,*/.0f al:7'NdMMU! O/3%d&iE: 7!NdMZU! 1<0$*(671al: 7' NAMKF: 1 "#$! 3(0+!-(3%.$#$*0,6$!
=/015*4%.+/<$*11&O(..$/kt al:! DNAMAF!/*4! *'54$41Jd1+/9/1 1$'(*),%)!+(! MM!I'&3*/$,41)$*$./:1 "#,0!
0+54&14$3(*0+.[+SA+#/+1+#S$ SIS+ $SIABS%0!-/AS01=, +# *1+#$1;&3*/$ 4/ WOUHEU 1+ (1+#$13/ *!
)$()./%#,-1(.,),*1(210%$-,$0!DI3$.,-/71S5./0, N *AHH#SIA*ACK/- 2,1 $), (*F:1>(=$6$. 71+#$1/*/'&0,014, 4!

*(+] *'BAB! &) $%.$O$+/+,680! (2! +#$! 0512/3,'&! :/*-,*/$! [+41 +=(1 -/4$0! DOM! /*4! ONF! =$.$! *(+!
0,)%,2,-/*+'&105%%(.+$41 *1+#$, |BO3! <$' #((4!/*/'&0,0:1I$=1+/9(*(3&! (21+#$!;&3*/$,4/$!=/0!
%.(%(0$4! I /1 $6,$=! %/%S.! 1& W,*/.0<,! DNAMLF! *! =#, -#! +#$! ;:&3*/$,4/$! =$.$! 4,6,4$41 *+( +=(!
0512/3,', $OBI+#$!;&3*/$,*/$! =, +#! KBUC! -#.(3(0(3$! %/,.0! /41 13%#,%$%'$, */$! DIl G/4,- */$F! =, +#!
MaAZ! #.(3(0(3$! %/,.0:! >(=$6%$.7! *1 +#$! 3(0+! .$-$*+! +/9(*(3&! (2! P(5-#$+4 al:! DNAMZF7! +#$!

;&3%/$,4/$!1=$.$!4,6,4$4! *+(1+#.$$!0512/3,", $07!+#$!13%#,%$%'$, */$71;/*- *I$!/*4);,&3*/$,*/$:

"SI X *( 1,4/ 1B +HHS! ') SO+ <41 +#$] 3(0+1 4,65.08!).(5%! /3(*)! +#$S! #&).(%#Y2/3,' $0! = +#!
1%%.(9,3/+$'&INJdI0%$-,$014,0+.,15+$4! *1/1=,4$1.[*)$! (21#/1,+/+01 RB+FINAAKF:! @. ), */" &7 1 +#$!
XL AISU*AN*-&' 4I$I=$.$H+=(10$%/./+$12/3," $OID"#,$'$7IMCLMU N, -#7 NRlimd F!115+!=$.$!5% +$4!
1&!>51$*4,-<I DMcZKF! *1/10,%)'$k41 2/3,'&! */3$4! QI*-&'(%'/*(.1,4/$R! DIl X'/*(.1,4/$F! 1/0$4! (*!
)(IAV*A1% (O+/+$I-H1.[-+$.0:1"#,015% 2, -+, (*1(21+#$1+=(12/3," $O1=/01*(+!/--$%+$41 1&I\'$S<! DMCKIF 7!
P5.-#IDMCKNF7!P5.-# DMcKCF! (.IP.(=* DMcC]FI=#(1+.$/+$4! +#$1*-&' 4/$1/01/10$%/./+$! 243 HET1 15
550, (FI2IHHSI*-& A/BI= + HHHSIX (1, H$I=/0V/+$.Y A %+$ALEN()/! et al:DNAANF7! —.)$*0$*!
et al:! DNAA]F7! h/'+#%4 al:! DNAdaF7! I'l.$-##lal:! DNAAZF! /41 8('4/+$*<(! il X$+.(6! DNAMCF:! "#$!
X/(.1,4/8! =$.$! 4,6,4%4! 1&! >51$*4,-<! DMCZKF! (! 3/2(.! 0512/3,",$07! +#$! P5' * */$! /*4!

X (L ASTIFAI($13,%(.10512/3, &7 +HSIGH(4/-3$, */BI L/I0SA (*1+H#S13/ B1-(%5'/+(. &I ()/*I/*A1+#S!
JA5'1"HSIGH(4]-35,%/$),01.$%.$0$*+$41 181 (*$!)$*50!(* &IBhodacmeaF 1=#,-#1,01*,)3/+,-/*416$.&!

1. $'DI'L.$-#+let al: 7'NddZF:!



\(O+! (21 +#$! 3('$-5'7.10+54,$0! (2! +#$S! X'/*(. 1, 4/$! #/6$! 2(-50$4! (*1 +#$! Y& ()$*$+,-.$'/+,(*0#,%0! (2!
3$4,-1"8&1,3%(+/*+1)$*$./IDX(,*+,$ &t al:7INAdIU!8+/*4'$841: 7'NAMMU!>/08/t/: 7INdMaF 7!= +#12$=!
3('$-5'.10+54,$01/44.$00, )1 +HS! 0#& O+ -1.$'/+, (*0%, %601 (21+HSI X' /*(.1,4/$ /O =H#('$! D\(.)/*! et
al:T'NddNU!_—)$%0%#: 7! Ndd]U! h/+#Set al:7!NddaU! I'L.$-#erl al: 7! NddZF:! @2! +#$0$7! +#$! 0+548&! (2!
I'L.$-#+! et al:! DNAAZF7!=#,-# *'54$41Nal %'/*(.1,41)$*$./7! =/01 +#$! 3(0+! -(3%.$#$*Bi6%ulpial
$O('6SAY0H#$I0,0+$. H+/Q(*H+(V"I(+#$.1X'/*(.1,4/$!, 'L $-#+ROM.$$Y*41,+1=/0105)) $0+$Bkikpla!

0#(5'41 1$! .$-/00,2,$4! *I 1%$=1 2/3,'&! DI'L.$-#+d al:7! NAdZF:(BR#S$+let al.! DNAMZF! /4(%+$4! +#,0!
05))$0+,(*! 1 +#85,.13(0+1.$-$+1-700,2,-/+,(*1 (2! +#$! /0+. (Y6 (47 Bee#Hhupial %'|-$4 =, +# *1 [1 $=1
2/3,'&IP5.¥5%, 4/$:1;, <$=,0$71+#$IP5' * * 1=$.$1.$-/00,2,$41/01+#$12/3,'&IP5' * 4/$!1&!I'] Setia!
DNAAZF7!=,+# M0 $41 18! P (5-#$+ il IDNAMZF:1"#$1.$3/, % )IX'/*(.1,4/$1=$.$14,6,4$4! *+(1+#.$$!

0512/3," $07!+#$!*-&' *ISTI\,.[+$0+,*/$!/*4IX (. 1,*/$ DP (5-#$-+t al: T'NAMZF:

>8&). (Yo, 10/, 01$9#, 1, +1/1=, 4B16/.,/+, (*|, IO#S" 10#/%$7],*-'54, %) 1# /D%, .$4714,0-(,4D%'/*,0%,./'F!
(1%/+$",2(.31 D', 3%E<SF! 0#$"07! =, +#1 1(+#1 4$9+./'| DBHAF! (10,%,0+./'| D'SBH*AF1 0#$"1-(,')!
D>51$*4,-<7IMCZKF:I"#$11-.((9,4/$71P5.*5%, 4/$I/*AL:/+, AIS\-(+] *I(* &1%/+$" 2(.310%$-, $071=#,'$!
! P5' % 4I$7) O#,' * 4I$7! ;&3*B,4/$7) XH#&O,4/$! 4! X'/*(.1,4/$! #/6$! 3/,*&) -(,;$4! O#$"O!
D51$*4,-<7!MCcZHBL-#7MCKNVIEKCES$O+./'1/*410,*,0+./'1/0833%+.&!1-/F11$1+./-$41 1/-<1+(1+#$12, .0+
4,6,0,(*1 (21 +#$10%,./'1-'$/6/)$1 /01, +1(.,), */+$01 2.(3/+$.%/+ *)L.(+/+,(*01 (2! 0,0+$.1 1'/0+(3H.85.,)!
-&+(<,*$0,0! DO./3%+(*7! MKC]U! P(&-(++! il [,6$.7! MCNLF:! A% 4$9+./'l 0%$-,$07! +#$! 0#$" 0%,./'! +=,0+0
(-<=,08! =HSH 6,$=54! 2.(3! +#S$! O#$" /%S9 =#,'B! *1 0, 0+./'1 0%$-$07! ,+1 +=,0+0! /*+ -'(-<=,0$!
D8-#,'+#5,n$*i1[/6,0(*7INddIF:1;,<$=,0$7!, 1 4$9+./1OBGT7 | +#$1) S, +/'1(%$* *)!, 01 (1 +#$!. @4l
0,4$!(21+#$!1(4&71=#,'$!,*10,*,0+./'10%$- $O71+#S$!)$* +/'1(%$*,*)!, 0! (*GHRNG 2SI DS-#, +#5 n$*1il
[/6,0(*7INAdIF:Ih, +# *+#$I>&).(Yo#, [TH+HSIOH,' * AIBI*41,&3*/$, 4/$! $IAS+ [ TI=# 'SI+HSIXH&EO,4/$7!
P5' * 4I$1AIX (. 1,4/$11.$10,*,0+./'1 D51$%4,-<7IMCZKF7!/+#(5)#1+#$.$!/.$!./.$10%(./4,-! *0+/*-$0!
(210,*,0+./' +&! *14$9+./'10%S-, $01/*41 439+ /' +&! *10,*,0+./'1 OB, S5, n$1il [/6,0(*7! NddIF !
-(3%'$+$I(./'3(0+!-(3%'S+$L.$45-+,(*1(210%, SHIOHS" -, *))(--5.01 *+#$ll-.((9,4/$7IP5.*5%, , 4/$!

[*4V;[+, AISTV*4) 1 +#$10512/3," SO /%= */$] ¥ +H#S!; &3S, 4/S! [+ 1*-&' *I$) ¥ +HSIX'[*(.1,4/$7!

'$/4,%)1+(13(.$I(.I'$001%6/+$", 2(.310#$"ID>51$*4,-<TIMCZKF:1>(=$6$. 71+#$!, *#§+(3& 1,014$0+./



FIHASI-. (19,4187 /+,,4/$1/*41+#$10512/3,' &Y /*- *I$)(21+#$),&3*/$,4/$!D 85+$.7!McNASH#7IMCKNF7!

[*4.10,*,0+./'1 1 +#$! P5.*5%,,4/$! /01 =$"1 /O! ¥ +#S! 1*-&' */S XA X (1, %/ =, +#,* +#$! X'[*(.1,4/$!

D>51%$*4,-<7!McZKU! P5.-#7! MCKNF:! A*! +#,0! 0+54&! A899,7,0+./' +&!/.$! 432 ,*$4! 1/0$4! (*1 0#3$"!

() )14, S+ (AT 11/0SAI (14, $-+, (*1/0&33$+. &I (21+#S! *+$.4/1/*/+(3&: |

A*1+#,010+54&7!1=$!/,31+(1$9/3,*$!+#3!6/',4,+&!(2!+#$!2/3,',$0!/*410512/3,",$0!=,+# *I+#$!>&).(%#, /! /*4]

+(13/%+HSISE('5+, (M2, /' + &I (+(1+HSIHE). (Yo, TUoHE& )5S+, -1+. 55!

K<0$0+"64 )

K<CHB"#"-8%'#)!'0$(8'4

14+(+/'1(21LC))$*$./1(2148&). (YoH, 12 $0#=/+$.10*/,'011$'(*), %) 1+(1$,)#+12/3," $01=$.$!, *-'54$4! *1+#,0!

0+54&:1"=(1)$*$./1 (2 *(* GH&).(Yott, I %/*%5'3(*/+$0! 2.(3! +#$2/3,'&! b'/-,4(.1,4/$! D Glacidorbis

hedleyi! I*4! Tasmodorbis punctatusF =$.$! '0(! ,*-'54$47! = +#! +#3$! b'/-,4(.1,4/$! 50$4! +(! .((+! +#$!

UH&'()$*$+,-1+.$$0:1[$+/,'01 (2! +4#$10%$-, 3501 0$Y5$*-$41 45 )1 +#,010+54&710/3%', )1'(-/',+,$01 /<41 +#S$!

-("$-+(.0!/.$!1),68*1,*" /1'$1I:M)

='>H$) KEL[$+/,'0! (2! 0%S$-,3$*0! 0FY5$*-$4! *1 +#,0! 0+54&7! 0/3%',*)! '(-/',+,$07! -("$-+(.0! /41 0*/,1
#,.[' +&10'/00,2,-/+,(*12("(=0! P(5-#$+bt al:! DNAMZF:18*/,1-#, /' +&! DASO+./' +&! [410,* 0+ F+&F!
O#,' * 4I$7IP5.5%, 4/$71,&3*/$,4I$7IXH#&0,4/$12("(=01>51$*4IDMCZKF7IP5' * 4/$1/*41X'*(.1,4$
2("(=0!P5.-#IDMcKNF7!1-.((9,4/$!2("(=0!P5.-#!DMcKNF!/*41;/+,,4/$12(" (=0!85+$.\DMCMLF:10#, ./, +&!
01452, *$411/0S41(XIOHS"1-(,', *)14,.$-+, (*I/*4( 1 1/0$A! (*1/0&33$+. &I (21+#S!, *+$.%/'1/*/+(3&

Classification Genus/ Species Chirality | Collection Location Collector
Superorder Hygrophila
Superfamily Chilinoidea
nmmim/3,'& 104, ,*,4/$! Chilina patagonica Db:\P:18(=$.1&!AA7| 4$9+./! b('2 (IS'$2/*+$07!G$),(*, A7!IO#!'$ [16,41G$,4!
MKZ]F
nnmnr/3,'& /+,4/$! Latia neritoides Db./&T'MKJdF 4$9+./! h/*5,7! H$=1"$/'/*4 | b:!P/.<$.!
I'Superfamily Lymnaeoidea
mmmn/3,'&! 1-.('(9,4/$ ! Acroloxus lacustris D,**/$507'MZJK 43$9+./! h$0+!10,4$!(2!G,6$.!g(n,*</7! [ha& (!
0,$60</&/!@1'/0+E<./,*$ !
! Pseudancylastrum sp.!;,*4#('37'Mcdc 4%$9+./! I<$!P/,</'71G500,/! ":18,+3,<(6/ !
nmmm/3,'&! X#&0,4/% Physa fontinalis'D,**/$507'MZIKF 0,*,0+./! S31/&3%$*+!2.(3!1=$0+!10,4%!(2!G,6%| [:h:!I"/&'(. !
mmme512/3,'&IX#&0,*/$ [$0*/7!9,$60</&/'@1'/0FE<./,*$!
! Physella gyrina D8/&7'MKNM 0,*,0+./! Ex<*(=* | Ex<*(=* |
! Haitia mexicana\DX#,',%%,7'"MK]MF 0,*,0+./! %>/<$;/<$7!;(0!1*)$'$0!0(5*+&7! [ha& (!

ESI !

_+||




IIB512/3, &1%'$9, /%! Mayabinalsp: TIh:/&(-7INddL 0,5,0+.1 | 8/#/(4)$7185-531p(071S-5/4(. | | [h:1/&(. !
I Stenophysa minor'D4R@.1,*&7MKLZH 0,*0+./1 | [$%/.+/35*+(1OFS (*$07!P/. /1Sl | Lhir/&(. !
O/../J0-(7'E.5)5/& !
! Sibirenauta elongatus'D8/&T'MKNMF | 0,*,0+./! @<+ @,3,'</3$$*[,0+.,-+7! [ha& (!
X$*+,-+(*7!P.,+,0#!0('531,/7'0/*/4/
mmmr/3'& 1:&3*/$,4/$ ! Bakerilymnaea bulimoides!D;$/7! 43$9+./! O(*$.1(21I'6/4(.B'G(/4T";/*$! [ha& (!
mmmmmps512/3,'&!4&3*/$,*/$! ! MK]MF!Hbssaria bulimoides\! O(5*+&7!@.$)(*7'E8I
I Corvusiana sp. 8%.6/,7IMKKN! 489+ /1 | X(AI(2IA*0+ +5+$1(21" 0410545 $] [h17&(. !
0,$60</&/1@1'/071g,$67/E<./,*$
I Lymnaea stagnalis D;*/$507IMZIKF | 4$9+./1 | blASFIX(*47TN(.%$+#7! ")501[/60,(* |
H(+#531$./*4TIEg!
! Omphiscola glabraDW'$.TIMZZ]JF | 4$9+/1 | S31/&3%*+12.(31=$0+10,4$!(2!G,6%| [h:I"&(. !
[$0*/7!9,$60</&/'@1'/0FE<./,*$!
! Pseudosuccinea columella D8/I&T'MKMZ 4$9+./! 8/-#1;(4)$7! 85-531p(07!S-5/4(! [h:&( !
I Stagnicolalsp?!_$22.$3&07MKLd 489+ 1 | X(AI(2IA*0+ +5+31(21",0#105+5.] [h:1/&(. !
0,$60</&/1@1'/0%g,$67IE<./,*$
! Polyrhytislapicina\D\$$<7!MKZaF 439+./! Ex<*(=* | Ex<*(=* |
mmmmm512/3,'&!3%#,%%$%'$,*/8 | Myxas glutinosa 0D :\t"$.7'MZZ]R | 4$9+./! ;'&*1"$),471b=&*$447!EQ ! \:lh,"*) !
! Radix sp. \(*+2(.+7'MKMd 43$9+./! X/['1*)18+.$/37 b/31,/ ! S1.,3/_((2!!
I Peregrianalsp18%$.6/, TIMKKN 489+ /1 | X(AI(2IA*0+ +5+$1(21" 0410545 $] [h17&(. !
0,$60</&/1@1'/0%g,$67IE<./,*$
HmmmnBs512/3,'&!;/*- */$! 1 Lanx!subrotundata D".&(*7'MKalF 43$9+./! H(+#IE3%Y5/1G,6$.7!8,*)'$+(*IX/.<] [:h:!I"/&'(. !
! [(5)/010(5*+87'@.$)(*T'E8| !
mmmn/3,'& 1P5',*,4/$! Bulinus natalensis Dg./500!,*1g50+$.7! | 0,*,0+./! /<$18,1(&/7'8(5+#112.,-/ ! X.(6,4%4!1&!
mmmnmnps512/3,'&IP5'* */$ | MK]MF P,(3%4,-/"
X110,+((&!
8-+, (*TIH/+5./1
> 0+(.&\50$53!
DH>\FID2.(3!
-5'+5.$*(:INZNF
Burnupia sp.'P:'h/'<$.7!McMN 0,*,0+./! 8(5+#!12.,-/! X.(6,4$411&!H/+/"
\50$53 !
Anisus vortex'D;,**/$507!MZIKF 0,*,0+./! S31/&3%$*+!12.(3!1=$0+!10,4%!(2!.,6%.| [:h:1"/&'(. !
[$0*/7!9,$60</&/'@1'/0FE<./,*$!
! Bathyomphalus contortus D;,**/$507! | 0,*,0+./! S31/&3%$*+!2.(3!$/0+!10,4%!(2!.,6%.! | [:h:1"/&'(. !
MZJIKF [$0*/7!9,$60</&/'@1'/0FE<./,*$!
! Choanomphalus maacki b$.0+2$'4+7! 0,*,0+./! <$IP/ </'7'P$.$n(6,&7!G500,/ "18,+*,<(6/!
MKJE
I Gyraulus parvus'D8I&TIMKMZE 0%0+/1 | @<I)* ®3,</3$S[0+.,+71 | [hr/&( !
=$0+1$*41(2!s$"(=1;/<$7P.,+,0#!
O('531,/7'0/*/4] !
I Ceratophallus sp. [18:1P.(="1i! 0,50+ | XI#A. )+ (OFTIb3L,] | | S1.31 (2!
\I*4/# @[ +#7McZL!
! Planorbis planorbis'D;,*/$507IMZJKF | 0,*,0+./! h$0+!10,4%!(2!G,6$.!g(n,*</7!=$0+!( [:h:1"/&'(. !
6,")$1:$+<,71g,$60</&/@1'/0%
E<./*$!
I Segmentina nitidaD@:"N'$.7IMZZJF | 0,%,0+.1 | h$0+10,4$1(2!G,6%.1g(n,*</71=$0+1( [h:r/&(. !
6,"/)$!;$+<,7!9,$60</&/@1'/0+7
E<./*$!
! Biomphalaria glabrata\D8/&7'MKMKF | 0,*,0+./! X5%$.+(1G,-( X.(6,4%411&\,<$!
[($*#(227!
P,(354,-/"
X110,+((&!
85-+,(*718-#((1(2!
;,2$18-,$*-$07!
E*6$.0,+&!(2!
H(++*)#/3!
! Menetus callioglyphus'DW/*++/T'"MKcJ| 0,*,0+./! [$-<$.10.$$<l/+IV+'(-<7IP./4&! [h:a& (!
G(/47TVO(11O(5*+&7Ih/O#, ) +(*7!
E8I !
! Planorbarius corneus!D;,**I$507'MZJKH 0,*,0+./! S31/&3%$*+!2.(3!1=$0+!10,4%!(2!G,6%| [:h:! "/&'(. !

[$0*/71g,$60</&/@L'/0+7IE<./,*$




! Planorbella subcrenata DO/.%$*+$.7! | 0,%,0+./' @<I*Nr* @,3,'</3$$*![,0+.,-+7! [h:a& (!
MKJZF =$0+!$*41(2!1s$"(=!;/<$7!P.,+,0#!
O('531,/7'0/*/4] |
! Planorbula campestris D[/=0(*7'MKZJF| 0,*,0+./! [HIZ71"$+(*1O(5*+&7'h&(3,%)7! [ha& (!
E8I !
! Promenetus exacuous'D8/&7'MKNMF 0,*,0+./! @< @,3,'</3$$*[,0+.,-+7HS! | [:h:1"/&'(. !
0,4$!(2!'W/0$/59!;/<$7!P.,+,0#!
O('531,/7'0/*/4] |
! Vorticifex effusus'DA:};$/7IMKJaF 0,*,0+./! [HIIM]7![$0-#5+$0!G,6$.7!h/0-(! [ha& (!
-(5*+&7!@.$)(*7'ES8I
mnmnmnmes512/3,'&1*-&' /¢! | Ancylus fluviatilis'@:!":\t"$.7IMZZ]! | 0,*,0+./! P.(5)#+(*7!8-(+'/*47!EQ! I b:\:IP/<$. !
! Ferrissialcalifornica DG(=$"7!MKdLF | 0,*,0+./! "d] @Nd]7""$.*1G,4)$!G$0$.6(,.7! [ha& (!
$10(5*+&7'@.$)(*TE8I !
Non-Hygrophilan panpulmonates:
Superorder Pylopulmonata
Superfamily Glacidorboidea!
13,& b'/-,4(.1,4/$ ! Tasmodorbis punctatus'X(*4$.1i! c \5.-#,0(*1>=&7![$$%!b5"&!0.$$<7!| I50+./',/*!
16%.*7!Nddd "103/*,/7150+./",/ ! \50$53:!
O:]aLc]c!
! Glacidorbis hedleyi'A.$4/'$7'Mc]L c P'5$N\(5*+/,*07!P(&4!G,6$.7!H$=! | 150+./',/*!
8(5+#!h/'$07!150+./',/! \50$53:!
O:]aLc]z!

K<CHEA:)STO('%08" . A)*NR):21#8/8%'08".)".6)5$U&$.%8 )

[HI'=/0'$9+./-+$4!2.(3!/103/"!

0%/t D2(.! 03/"1 0%$-,3$*0F! 50,%)! /1 O"IP! [HI! $9+./-+,(*! %.(+(-("! Db((4/-.$! il h/4$7! NddMF:!

196%.(9,3/+$'&1]ddd*5-'$(+,4$01(2#S$!., 1(0(3/'1D.FIGHINS*$1-'50+$.IT, *'54, %196/ .+ (2 +#S$I D KES 7!

+#$!-(3%'$+S AW ), (*7!/*41/'3(0+!+#$!1 25CH*)+#1'/.)$!10515*,+!D;8EUINK8F!) $:B/$!10$ Y 5$*-$4!

50,)1/1*$0+$4! XOG!/%%. (/-#7!=,+#! +#$!%.(45-+! (2! +#3$!%.,3/.&! XOG!1$,*)!50$4! /0! /! +$3%'/+$! 2( .| +#$!

0%-(*4/.&!XOG:!"#$!%.,3/.&!XOG!=/0$.2(.3$4!50,*)!+#$!%.,3$.0!;88/,,!/*4};,8E BIN!2("(=$4!1&!

0,91, *+$.*/2./)3$*+0!DI7!P7!O07![7!S7!/*4"FIDO$$!"/1'$IN:N!2(.14$+/,'0!(2!9).,3%.0F:

IXOG!/3%',2,-/+,(*12(.1+#$!%.,3/.&!XOG!=/01%%$.2(.3%$4!50,*)!+#$le,)$*!I"Y[HI!%('&3$./0$!/*4le!

15228$.10&0+$3!DB223$.7!M,!e@('5+,(*7!d:LI3\I4H"X7IM:JI3\I3/)*$0,53!-#'(.,4$7!d:N! .. \I $/-#!

%.,3$.1/*4IME!"/Y1,*1/13d...;12,*/'16('53$F:!18%-(*4/.&!XOG!/3%',2,-/+,(*I=/0!,4%*+,-/'"+(1+#$!%.,3/.&!

XOG!=, +H+#$1$9-$%0+, (“1+#/+1/1'(=$.1d:NIB\-(*-$*+./+,(*I(214H"X01=/0150$4: 1485 *)I- (*4,+,(*0!

D=,+#!/IX$.<,*1S'3$.1-&-'$.F! (2! +#%$!%.,3/.&! XOG!=$.$!/0! 2("(=0BRER(.!N!3,*7! 2("(=$4! 1&! LJ!

-&-'$0!(2!c]"O12(.!ILd!0$-71JdD!12(.ILd!0$-7!ZMDI2(LILI3, *I/*41+#$*1/12 *['1$9+$*0, (*10+$%0 !/ HZN2 (!

J13,*:I"HBI0$-(*4/.&IXOGI-&-'$!- (*4,+,(*01=$.$1/012("(=0Blcd O12(.IN!3,*712("(=$4!1&ILJ!-&-'$0!(2!

c] "O!I2(.ILd!0$-7!]00!12(.IMI3,*71ZNOI2(.IN!3,*I/*41+#$*1/12 *['1$9+$*0, (*!0+$% ! /AN (.1 J!13,*:! !

DKIN!33 FF1+,005$10/3% ' $1+/<$12. (S1+HSI2((+1(21+#$B10%/, 1 (1 +#S$I=#('$!




13%',2,-/+,(*1%.(45-+0!=$.$!905.,2,$4!12.(3!/*1/)/.(0$!)$'150,*)!/1e,)$*N$'1$9+./-+,(*I<,+: 1P (+#!
0$*0$!/*41/*+,0$*0$!0+./*40!=$.$!0$ Y5$*-$414,.$-+'&! (*1/*11%%',$4!P,(0&0+$30!LZLd![HI!0$ Y 5$*-3.!

50,%)IP,) [&$1+$.3,5/+(.1-&-'SI0SY5$*-, *)1-#$3,0+., $0/+V/-. ) $HIA*-: |
K<CH$UES.%$)*("%$448.-).6)*+ #"-$.$08%):. #, 40

[HI10$Y5$*-$0!=$.$!/00$31'$4150, )1 +#3$! 8" [ SH!%/-</)$!6$.0,(*IM:J:L! D8+/4$*%¢ al:7!NdddF!/*41
[')*$4150,%)16$.0, (*IN:N! (2! +#9S*$+,-1[/+/1S*6,.(*3$*+ Db[SF! %/-</)$! D83, +#kt al:7!Mcc]F:I"#$!

:8E! D, *(.%(./+,*)! J:K8! /*41 A"8 ANF! .GHI! 0$Y5$*-$0! =$.$! /',)*$4! 3/*5/"&! 50,*)! +4#$! 0$-(*4/.&!
0+.5-+5.$1/01/1)5,4%:1b1'(-<0!6:d:cM1! DO/0+.$0/*/7!NdddF! =, +#4$2/5'+0$++,*)01=/0150$41/0!/1)5,4$! +(!

0$'$-++#S$1.$' /1'&I/" )*$41*5-'$(+,4$10,4$0:

XH&'()$*$+,-1+.$$0! =$.$!-(*0+.5-+$4150,%)13/9,353!",<$' #((4! D\;F! D $'0$*0+$,*7! MCKMF 71 *)#1(.
2(,**)!DH_AD8/,+(5!i'HS$, 7! MCKZF!/*41P/&$0,/*! *2$.$*-$| DPAF! D;/.)$+1i!8,3(*7IMcCCF: 1 "#$!)$*$./'
+,3$1.$6%$.0,1'$13(4$'1, *-(.%(./+,5)1)/33/!Db"G< | FID;/*/6$let al:7!McK]U!bS!al: 7!MccIF!=/0150$4!
+(1-(..$-+12(.1 35'+,%'$! 0510+, +5+,(*0! 2(.! /"1 3(QWO$4! 35+#(40! D\; 7! HL/*4! PAF:I\;! +.$$0! =$.$!
-(*0+.5-+$4150, %) H#SIX#E&\ID6$.0, (*IL:dF1%/-</)$IDb5, *4(<hl: 7INAMAF 1=, +#1+ $$I0$/.-#,%)12("(=,*)!
[W$5.,0+,-1%.(-$45.$1=, +#IMdL/*4(310+/.+1+.$$0/* 411 $0+!(2'SHIOE(5. C+$.-#/%)$1/*41051+.$E

0%.5% %)C$)./2+, )| 1./ 0=/%%,*):! H_! /*/'&0,0!=/01%$.2(.354! 50,%)! +#$! XIEXs! D6$.0,(*1]:d1MdF!
%/-</)$! D8=(22(.47!NddNF:!"(.H_!/*/'&0,07!3(4$'1 %/./35+$.0!=$.$! $0+,3/+$41 2("(=,%)!/*1 +$./+,(*!
%.(-$00UI 2(.1$/-#1+.$SI+#51%6/./35+$.01=$.$I1$0+,3/+ 414150541+ (115, 41 +H$! *SOHHSHRIES/OH (!

25.+#8$.1 ,3%.(6$3%*+! (2! +#8$! " <$' #((4 0-(.$:! P((+0+./%! .$0/3%' *)! D $'0$*0+$,*7! MCKJIF! =, +#! Mddd!
$%',-/+$0!1=/015*4% +/<$*12(\;/4IH_1+.$$0:IPAI*/'&0,01=/015*4$. +/<$*I50,*)1+#$N. P/&$0ID6$.0, (*!
L:M:NF1%/-</)$!DG(*Y5,0+il>5$'0$*1$-<7!Rith(!, *4$%$*4$*+! 5*01=, +#12(5.1-#/,*01(21/1V.<(6!
O#/,*\(*+$10/.' (ID\O\OFI/')(., +#31=$.$I50$41+(1$9%'(.$I+#$!+.$$10%/-$: PAI/*/'&0,01=/01-(*45-+$4]
2(113,",(N$*$./+, (0=, +#+.$$10/3%', *)1$6$.&IMdd) $*$./+, (*0:I" (1$*05.$YASY 5/+$1-#/,10=/%% *) 7!

IV 9B 2IHS+,%)1%/./35+$.01=$. 51 +$0+$41= +#1+#S$! (Yo+,3/1%/./35+$.150$41+(1-(*0+.5-++#$12 */'1+ $$0:!

@*'&!/2+$.1+#3IP/&$0,/*NO\O!0%/.-#$01#/41. $/-#$41/10+/+,(*/.&1%#/0$!D ,*4,-/+,*)!-(*6$.) $*-$! (21 +#$!

%.."



H FO1C+(1H#$I+1.)$+14,0+., 15+, (*F1=/01+#$! 5*I$AHE0$*050!+.$$1=/0115,"+150,%) 1+#$1'/0+1ZJj! (2!

+.$$0!D15.* *IMNJAMF:

K<CHI&Y6#$"086$)5$U&S.%$):%69%6$448" ) A&2>$(4
H5-'$(+,4$! 0$Y5$*-$0! )$*$./+$4! *1 +#,0! 0+54&! #/6$! 1$$*! ),6$*! +#$! b$*P/*<! /--$00,(*! *531%$.0!

\HaJJKdN GHa]JJKIN: !

K<IR$A&H

8$Y5$*-$0! (2! /%%.(9,3/+$'&! Jddd! *5-'$(+,4$0! (2! +#$! .GHI! )$*$! -'50+$.! =$.$! )$*$./+$4! 2(! Lc!
H#&).(YoH, [*1)$*$./1 AL +=(1%(* GER).(%ott, 141 )$*$./21 XH&'()$*$+,-! +.$$0! 2(.! +#$! >&).(%#, /1 =$.$!
-(*0+.5-+$4150,%) I LMMNI5*/31,)5(50'&!/" *$41*5-"$(+,4$10, +$0! (2! +ERI811 J:KB!)$*S: 1" #$! A"8AN!
$),(*1(21+#$!. GHII-'50+$.1=/01.$3(6$4!-(3%'$+$'&12.(31/"1/*/' &0S0V/O1, +1-(5'41(+11$1/" ) *$41/-.(00!
["1+/9N A5BI+(1 +OV4 )#16/., /1, +&1"#$1)'/-,4(.1,40G acidorbis hedleyill*4) Tasmodorbis punctatus!

=$.$150$41/01(5+). (5%0H(H +#S$106#8' () $*$+,- 1+ BS:

"SI PI&SO, /41 *2$.$*-F+.$B! (21 +H#S! >&).(%6#, 0! O#(=*1 *1°,)5.8! I:M:b )#'&!-(*0,0+$*+! +(%((),$0!
=$.$!(10$.6$412(.!/"1%#&'()$*&! . $-(*0+.5-+,(*135+#(40!50$4! DPAFBIYMUN; 711%$*4,91 J:NUIH_7!
19654, 910:NF:I"#S106H#&' ()$*$+ +H $SI0#(=D1-'$/.11/0/'14,6,0, (1 LS+=SS+H#SIOH, *(,4S/!(*|(*$l#/*4!
[*41 1= [A$1-(3%.,0,%) /" 1+H#$!.$3/,* ¥ &) (Yo, *1+/9/1D; &3*/$(,AS/F! (H1+#S$! (+#$. :1"#,014,6,0,(*!
01 O+.(*)'&! 05%%(.+$AMddj! \;7! ccjt H_! 1((+0+./%! .$%',-/+$0! /%41 = +#1 /! PI&S0,/*1 %%o(Ch,(.!
%.(1/1,'+&! (2! M:dt#SI O#,' * 4/$!/*41;/+, 4/$!1.$! 25"&105%%(.-+HBMdd]!\;7!Mddj!H_!1((+0+./%0!

[*41XXIM:dd!PAF!/0!0,0+$.1+19/:!

"HS11-.((9,4/$1/.$).$O(6SA/0VI3(*(YoH&'S+,-1). (5%! 1+#$1+.$$7125"&105%9%(.+$4! *IMddj!\; 7!Mddj!
H_1 1((+0+./9%0! /41 XM:dd! PA:!"#,012/3,'&!#/01/10,0+$.1).(5%! .$'/+,(*O#,%! +(1/1 - /4$!-(3%.,0,%)| +#$!
P5' * 4/$7! P5.*5%, 4/$7!:&3%/$,4/$7! X#8&0,4/$! /41 X'/*(.1,4/$! DMddj!\; 7! ccj! H_! 1((+0+./%0! /*41
XXIM:dd!PAF:I"#$IX#&0,4/$!/.$!125"&105%%(.+$4! DMddj!\; 7!Mddj!H_11((+0+./%0!/*deXXAA!/0!/!
3(H(YH&'S+,-).(5%! /41 $0('6$!/0!/10,0+$.1).(5%! +(1/1-14$!-(3%.,0,*)! +#$! P5' * 4/$7! P5.¥5%, 4/$7!

;&3*/$,4/$ ¥4I X'*(.1,4/$' DKdjI\; 7! Zcj!H_11((+0+./%0!/*41XXId:cc! PAF:!"#$! X#&0,4/$!/.$! 0%',+!

%.%



JH(1+=(1,*$))$071+#8!12,.0+1-(3%.,0 Shirenauta elongatus+#+11$'(*)01+(1+#3$!0512/3,'&!%'$9,*/$!/*4!
+#3$10$-(*4!-(3%.,0,*)Stenophysa minor'*4! Mayabinalsp.'2.(3!1%'$9,*/$!,*//A4 +,(*1+('\Physa fontinalis T
Physella gyrinall*4 Haitia mexicana'2.(3!+#$X#&0,*/$DMdd]j!\;7!Mddj!H_!1((+0+./%0!/*4!1 XXIM:dd!
PAF@2!+#3$0$!)$*$SBhophysa minorll*4! Mayabinalsp.!-'50+$.1+()$+#$.1/010,0+$.1+/9/1=,+#1#,)#105% %0 (. +!

KN 7IcNjIH_1((+0+./%0!/*41XXIM:dd!PAR:

"H$1:&3%/$,4/$12(.3!/1=$"1. $O('6S4! 3(*(VHE&' S+ -1).(5%! I +#$1+ $$71 25" &1 05%%(.+$4! *IMddj!\; 7!
Mddj!H_!1((+0+./%0!*4IXXIM:dd!PA:"#$&I#/6$1/10,0+$.1).(5%!.$/+, (*O#,%!=, +#1/1-/4$1-(3%.,0,%) +#$!
P5'* 4/$7! P5.¥5%, 4/$! /41 X'[*(.1,4/$! INjI\; 7 KLj! H_ 1((+0+./%0! *41 XXId:cZ! PAF:1 h,+#, * +#$!
:&3*/$,4/$7! +#$10512/3,'83% #,%$%'$,*/$!/.$10+.(*)'&105%9%6(.+$4! Dccj!\; 7!ccjH_11((+0+./%0!/*4!
XXIM:dd! PAF! /01 /1 3(*(%6#8&'$+,-1).(5%! =, +#,*| =#,##$1 0,0+$.! .$//+,(0#,%! 1S+t sp:! /+4]
Peregrianalsp:!,01=$"105%9(.+$4!, *I1(+#+#S\:|<AIP AL/ &OSBH; 11((+0+./%01/*41XXIM:dd PAF7!
+#(GY#! +1 01 *(+] 05%60(.+$41 *1 +#$! H_| +.$$:1 "#$! 0512/3,'&! ;&3*/$,*/$! ,0! *(+! 05%%(.+$4! /0! /!
3(*(YoH&'S+ -1 ).(5%! A5$! +(1 +HBO+*) (21 /% */B! = +#,* +#31).(5%:1h, +#,*] +H#$! :&3%/$ */$ 7!
Bakerilymnaea bulimoides! [*4) Polyrhytis apicinal-50+$.1 +()$+#%$.1Y0,0+$.! +/90Fdj! \;7! aZj! H_!
1((+0+./%01 <41 XXId: K] PAF:!;, <$=,Q$@nicolalsp.1#/01/10,0+$.1+/9(*.$'/+,(*0#,%! €rvusiana sp.)

= +#13(4%./+$105%% @I\ 7! ZLjIH_11((+0+./%0!/*41XXId:calPAF:!

"HSIP5.¥500, 4/$H/6$1/10,0+$.1).(5%L$'/+, (X%, % 1=, +H#U1-14$1-(3%.,0,%) +#SIPS' * AISV4IX'[*(.1,4/$!

= +#1.(150+105%%(.+!DMddj!\; 7!cKjIH_11((+0+./%0!/*4IXXIM:dd!PAF:1"#$.$!,013(4%./+$!05%%(.+!DZdj!
\;7!adj! H_1((+0+./%0! <41 XXId:cK! PAF1 2(./1).(5%! +#/+13¢%., 080! +#$! X'/*(.1,4/$! /<41 P5' * 4/$:!
"#,01).(5%!,014,6,4%4! *+(1+=(125.+#3$.1-/4S0U! (*$13/2(1/*41 (*$13,*(.:I"#$13/2(1-/4$!-(..$0%(*40!
+(1+#$10512/3, &IX'*(.1,*/$!/*41,0125"&105%%(.+$4!DMddj!\; 7!Mddj!H_11((+0+./%0!/*4IXXIM:dd!PAF:!
"H$I3,*(1-/4$1-(3  %.,0801+#$12/3,'&IP5' * 4/$I/*A1+#$10512/3*&' */$ 1/+41,0105%%(.+$4! *1aK]!
\;713ajl H_1((+0+./%0! /41X XIM:dd! PAHS! 3(*(%#& & (21 +#$!1*-&' */$!,01 25" &1 05%%%(.4BMIdd]!

\;7!Mddj!H_!1((+0+./%0!/*4!XXIM:dd!PAF:!

"SI+ 11 S+, (YO, %601 =, +# 1 +HSIX (1, 4/B!.SIO#(=H 1 )5S0 IN: "H! B(H(YH& & (2! +4#$1 +., 18!

X'*(.1,*,1,01=$"105%%(.+$4! *I+#$!+.$$!DKdj!\; 7! Zcj'H_11((+0+./%0! /*4I XXIM:dd! PAF! /*41+#$.$!,0!/!

%.&



=$"1.$0('6$4!0,0+$.1.$'/+,(*0#,%! 1$+=8%Hanomphalus maacki'/*4! Planorbis planorbis'DKaj!\;7!

KKjUH_ L 1((+0+ /%01 <4 X XIM:dd PAFI= +#, %1 +#,01+., 1$:1"#$1 3(*(%64#8/&! (21 +#$1 +., 131>, 0(3/+,%,1/0("
$-5,65414,)#105%%(.+1 DCM]I\: 71 cKjl H_1 1((+0+./90! /4! XXIM:ddUPME, +#,*1 +#,01 +.,1$71+45.$!,01/!
0,0+$.1.$'/+,(*0#, UH=3$*Planorbula campestris\[*4! Promenetus exacuous'=,+#'3(4$./+$!05%%D#&lcj!

\;71ZMjl H_ 1((+0+./%0! /41 XXId:cc! PAF:!"#$! 88)3%*+ * * 71 $%.$0$*+$41 1&! (*&!/10,*)'$! 0%$-,$0!
DSegmentinina nitidaF!-'50+$.01= +#1+#S1C/(1,%,1 ¥ +#$1+ S = +#1#, ) 0SBAUEdN; 7! cKj H_!

1((+0+./9%0! /*4! XXIM:dd! PAF:! "#$! O/3%+(-$./+,*,! ,0! /'0(! .$%.$0$*+$4! 1&! ?50+! /! 0,*)'$! 0%S$-,$0!
DPlanorbarius corneusF),H#$1+ $S1-'50+$.01=, +#H+#SI>$ 0(3/+,% 1=, +#13(4$./+ S0 TBAP(TH !

H_!1((+0+./%0!/*4!XXId:KK!PAF:!

86/88/1 ’OoBathyomphalus contortus

Choanomphalus maacki

Planorbis planorbis
80/79/1.00 | ™=Anisus vortex

100/98/1.00 Ceratophallus sp.
Gyraulus parvus
91/98/1.00 Segmentina nitida . .
100/100/1.00¥8%/71/0.99p Planorbula campestris Planorbinae | Planorbidae

Promenetus exacuous
‘Biomphalaria glabrata
'Menetus callioglyphus

70/60/0.98 Planorbella subcrenata
66/80/0.88 Vorticifex effusus
Planorbarius corneus
/ 68/56/1.00 * . 8
100/98/1.00 H—# lensis [Bulininae] [Bulinidae]
100/100/1.00 Ancylus fluviatilis . .
Ferrissia californica ] Ancylinae | Planorbidae . E
Burnupia sp. [Burnupiidae] . E
1831097 99/99/1.00 Myxas glutinosa 1 Lymnae()ldea o
/83/0.97 | 0/67/0.84 }])Eadix sp- Amphipepleinae E
50/-/0.8¢ eregriana sp.
Pseudosuccinea columella g
75/73/0.96 ngIke;,il,;rlmnaeia.bulimoides Lymnaeinae :
olyrhytis apicina :
100/100/1.00 Lanx subrotundata [Lancinae] Lymnaeidae
80/79/0.99 Stagnicola sp.
| Corvusiana sp. .
Omphiscola glabra Lymnaeinae
Lymnaea stagnalis
Physa fontinalis
100/99/1.00 100/100/1.00 fPhysella gyrina Physinae
100/100/1.00 Haitia mexicana Physid
. Sa mi; . 1da
’ Stenophy‘w mmor] Aplexinae ysidae
100/100/1.00 98/92/1.00"=Mayabina sp.
- 100/100/1.00 b Sibirenauta elongatus [Aplexinae]
| [Acrolaxus lacustris Acroloxid
100/100/1.00 Pseudancylastrum croloxidae i
-1 | EChil[napalagon[ca [Chilinidae] e s
Latia neritoides [Latiidae] Chilinoidea
: Glacidorbis hedleyi . .
Tasmodorbispuncmtux] Glacidorbidae outgroup
1%

O8-&($KEL PI&S0,/*! Uo#&' B $+,-1 +.$$! (2! +#$! >&).(%#, ! 1/0$4! (! LMMN! 5+/31,)5(50'&! /',)*$4!
*5$(+,4$1 0,+$0! (2! +#3! :8E! D/*4! J:K8F! )SAF'ES0! (*1 *(4$0! .$%.$0$*+! 1((+0+./%! 05%%(.+! DMddd!
$%'-1+$OF!1 2(.1 3/B53!",<$' #((4! A1 *$WHL(5.  C(**)! /*41%(0+$.,(.1 %.(1/1,,+,$0! 2(.! P/&S$0,/*!
$2$.$*-$IDL/0SH (HI+#$1'/0+ZIj1 21+ $SOF 7! $0%$-+,6$'&: IP((+0+./%!105%%(.+16/'5$01KI Idj /*4196(0+$. (.
%.(1/1,',+ $OIKIC:Z!/. S (+10#(=*I"#$10-/'$11/.1.$%.$0$*+0! (*$105 10+ #5410 $1%6%$. IMdd1*5-'$(+,4$!
%(0,+,(*0:10'/00,2,-/+,(*012("(='P(5-#$ef al: DNAMEF:

%.""



86/88/1.00 Choanomphalus maacki ]

Planorbis planorbis

Bathyomphalus contortus

. Planorbini
Anisus vortex
80/79/1.00
Ceratophallus sp.
100/98/1.00
e Gyraulus parvus
Segmentina nitida [Segmentinini]

69/71/0.99 p= Planorbula campestris ] Planorbinae | Planorbidae
100/100/1.00

Promenetus exacuous

Biomphalaria glabrata
Helisomatini
Menetus callioglyphus

Planorbella subcrenata

- 66/80/0.88
Vorticifex effusus
Planorbarius corneus [Camptoceratini] ] ]
Bulinus natalensis ] Bulininae Bulinidae
68/56/1.00 100/100/1.00 | Ancylus fluviatilis | Ancylinae ' Planorbidae
b Ferrissia californica ] ]
1% )

O8-&(WCHP/&S0, /H1%6H#& ()$*$+,- 1+ SSI2HHSIX'*(.1,4/$*4IP5' * 4/$1DAS.,6$412.(31",)5.$IMFI0#(=0!
+.,1$01=, +#,*1+#$10512/3,'&!X/*(.1,*/$:IW/'5$0! (**(4$0!.$%.$0$*+1 1 ((+0+./%!05%%(.+1DMddd!.$%',-/+$OF!
2(.13/9,353!",<$' #((4! AV *$ HL(5.  @(**)! /*4! %(0+$.,(.! %.(11,,+,$0! 2(.! P/&S0,/*! *2$.$*-$!

D1/0$4! (*1'/0+1 ZJj! (2! +.$SOF7! .$0%$-+,6$'&:! P((+0+./%! 05%9%6(.+! 6/'5$0! '$00! +#/*! Idj! /*4 %(0+$.,(.!
%.(1/1,',+,$0! '$00! +#/*1 d:Z! /. $I*(+! O#(=*1"#$! 0-/'$! 1/.1 $%.$0$*+0! MI 0510+, +5+,(*/'l -#/*)$! %3$.! Mdd!
*5$(+,4$19%(0,+,(*0: 1852 &!/*41+.,1$1-'/00,2,-/+,(*012(" (=P (5-#$+ et al:'DNAMEF:

K<IB84%&448".)

"HSI06HE S+, B!+, (FOH#,%0! (21 +#$1>&) . (Yok, | <A1 +#$16/' 4, +&1 (21 2/3," $01/+410512/3,,$0! =, +# *1
HSI>&).(%#, 1=$.$1$9/3,*$411/0$4! (ILMMNI!5*/31,)5(50'&!/', ) *$41*5-'$(+,4$10, HE0+#$!:8E!/*4!
JKBNS*SI2ILCIHE). (6, T)$*$./: "HSI6#& () $*$+,-10+54&1%. (6,4$0H+#$I3(0+1-(3%.$4$+0,6$10/3%',*)!

(21+HSIH&). (Yol [¥1- ABI+(14]+8:

K<J4E #'-$.$08%)R$#'08".4+814)")0+$)7,-("1+§#

AX(5.1%6H#&' ()$*$+,-1/*/' &0S071+#$.$!,01/1-'$/.11/0/'14,6,0,(*11S+=SS*1+#SIOH, *(, A4S/ (1 (*SHH*41/*41/)
“IAS! -(3%.,0,%)! /"1 B! $3/,* %) #&).(YoH, [+ +/9/) D;&3*S(ASIF! (1 +#S! (+#S5.:1 "#,0! %.,*-, %/
4,6,0,(*1(21+#3$!>&).(%#, 1! *+(10#," *(,4$/1/*41;:&3*/$(,4 $/7/01=$"1/01+#$10,0+$.1).(5%!.$'/+,(*0#,%!

(21+#S1O#," * 4B /*AL; [+, A$! 01-(*0,0+$*+1 = +#1%.$6,(50! 3('$-5'.10+54,$0! Dg'50@B(*H! et al:7!
%.("



NAdKU![,*/%(' &t al:7'NdMdU!_me)$al:7!NdMdU!b($11$'$.!i!g'5003/®y('17!NdMMU![/6,0(8t al:7!
NdMaF:1"#8+$..$/+, (*0#,%0!/3(%) +#$!1-.((9,4/$7!P5' * 4/$71P5 5%, 4/$7I XH#&O, 48R /% 4/$!

PFAIX (1,418 /.81 /0(L.$/0(H/1'&I=$"1 SO(6$4:!1"#S 3(*(YoH& &) (21 +#$!1-.((9,4/$7  1;&3*/$,4/$!

[¥4 IX#&0,4/$01=$"105%6%6(.+$4, (5. 1064& () $*$+ -H $$71-(*0,0+8161$6; (5013('$-5'.10+54, SR /+!

et al: TINAMMUIB('4/+$*< (11X $+. (6! NEME$6$. 7I+#8V*(.1,4/$1/014$2, *$411& P (5-#$+t al: DNAMZF7!
1.$1*(+105%9%(.+$41 /011 3(*(Y%oH&'S+,-1).(5%! 1$-/50$! +#SI P5' * 4/$1-'50+$.1= +#, I +#$IX'/*(.1,4/$:1"#$!
<50, (F(2HHA15' *,A01=, +# H+HSIX (.1, 4SO LSSHOH(=*1, *1%.$6,(5013('$-5'/.10+54,$0ID\(.)/*!

et al:7INdANU!I'L.$-##41:7INdd]U!_—.)$*@$al: 7INdd]UN'L.$-#e¢d al: TINDAZF 7115+ +#$H+/9(*(3,-'$6$'!
(21+#$115' *,401,01-(*+.(6%$.0,/:1P/<$.|DMC]IF 7W/5)#+ DMEKSF+ bt al: DNAZF!/*413(0+1.$-$++'&!
P(5-#$+let al:! DNAMZF00,2,$4! +#$3! /0! /1 2/3,'&7! =#,'$! >51$*4,-<! DMcJIF7! /,'-#! DBMCcAdF7!
>51$*4,-<| DMCZKF! /*41 P(5-#$+@(-.(, ! DNAdJIF! +.$/+$4! +#$3! /01 /10512/3,'&:! A*! (5.1 [/ &0$07! +#$!
X LASI=(5'411$IN13  (*(%oH&'S+,-1).(5%! 21+#SIP5' * 4/$1=$.$1-/00,2,$41/01/10512/3, &1 [+#$.1+#/*!
112/3,81 /0! +#$&) =$.$! *| +#$! %.$6,(50! -/00,2,-/+,(*0! (2! >51$*4,-<! DMcIIF7! A,'-#0DOACKT!

>51$*4,-<IDMcZKF!/*4!P(5-#$+G(-.(, 'DNddJR:!!

"#$1/*-&' 401#/6$!/'0(16/.,(50'&! 1$$*1-/00,2,$41/01/12/3,'&D"#,$'$7! MCLMU!A, -#7 ! @¥cdU! P5.-#7!
MCKN7!P5.-#7!McKcU!W/5)#+7IMcKCF710512/3,'&D>51$*4,-<7IMCcZKF!/*41+., TP @M :!

A +$! 3(0+1 .$-$*+1-100,2,-/+,(*! (2! P(5-#$#lal:! DNAMZF7! +#8! 1%-&' 4/$! /.$! *(=! /00,2 64Y!
0512/3, &1=+#,*+#$IXT*(. 1, 4/$: AXI(5.1+ $$7 +#$14$$%! - 50+$S4RMRLs [*4 Ferrissia .$'1+,6$1+(!
(+#$.19'/*(.1,401/*414+#$,.10,0+8$.1). (5%!.$'/+, (O, Y@ lus!, 01%S$ #/%60105%%(.+,6$!(21+#,01). (5%!1$,)!
4,04+ *+12. (3+#SI (+HS.IX (1, HSTI-Q0+$*+1= +#12(.3$.1-/00,2, -1+, (*01, ¥I=#,HI+#$11*-&' 4/$!=$.$!

-'/00,2,$4!/0!/10$%/./+$!2/3,' &I+ (1+#$!X'1*(.1,4/%:!

P/0$4! (*1 (5. %#&'()$*&! +=(1 [+$.%/+,68! .$6,0,(*0! +(! +#$! +/9(*(3&! (2! +#$! >&).(%H#,'/! 350+! 1$!
-(*0,4$.$4B! DMF!.$+/,* +#$! P5' * 4/$! /0! /1 21, Be ! .$-'/00, 28! +#$! 1*-&' */$1 /01 /1 2/3,'&) (5+0,4$! +#S!
X /(14181 -(*0,0+$*+! = +#1%.$6,(50! -'/00,2,-/+,(*0U! (.| DNF!'(=$.! +#$! P5' *,4/$! +(10512/3," /'l ./*<!

I'(*)0,48!+#$!1*-&' */$!=,+# *1+#$12/3,'&!IX'*(.1,4/$:! |

%.)"



"#$! P5.*5%,,4/$! #/6$! /! 0,0+$.!).(5%! .$'/+,EHD0! =,+#! +#$! -'/4$! -(3%.,0,*)! +#$! P5'* 4/$! [*4]

X'1*(.1,4/$:1"#,019%'/-$3%*+!,01-(*0,0+$*+!=,+#1+#$12,*4,*)0!(2!I'1.$-8r+d/ ' DNdd ZF:!

h$!,*-'54$10,9!.$%.$0$*+/+,6$012. (+#SIXH&OD, 4/$11$'(*), *)+(1+=(10512/3," SO7+#$11%'$9, */BI/ <41 +#$!
XH&O,*/$:I"H#$!1%'SPH/BI.$1*(+1.$-(65.$4013(*(Yo#&'S+,-1).(5%!, *I(5.1+.$$7 =, +8tenophysa minor

I*4 Mayabina! sp: $0(6,%)! 0%/ /+$'&! 2.(3Sibirenauta elongatusT! [*4! *0+$/41).(5%,*)! =, +#! +#$!
XH#&O,*/$:1"#$!-'50+8$.,%)|(Btenophysa DI%'$O,*/$F=, +H-+#$IXH&O,*/$I=/01/0(!.$%o(+SNBH#,%)+(*!
il:84%/.47 DNAAZF7!=#(105))$0+$A41 +#/++#$10$%/./+, (1 (21 +H#SI XH&O, 4/$! *+(11% SKHG 43! 0!

6/, 41(*&!,21Stenophysal,01,*-'54$4! *1+#SIXH&O, *B\*1(5.1%#& () $*&Skenophysa ,0!.(150+'&!.$0('6$41/0!
HH$10,0+$.1+/Q(H+(1+#$! 1% SO fudibinasp:1"#,01 01 +#$12, O+!+ 35! Mtlydbina #/011$$! *-'54$41 *1/1
3('$-5'.1%#8& ()$*&:! 11.$-$*+1-/00,2,-/+,(*! 1&! P/*<! DNAMZF! Yot Stenophysal =, +#, ¥ +#NH#&O, */$!
=#,-#1,01-(*0,0+$*+1= +#1+#$! $05'+0!(21+#,010+54&: | @5.1%6#& () $*&! 05 PGOHDIADH(5'41/0(1 18!

.$-/00,2,$4!/*41/00,)*$4!+(1+#$10512/3 &0, */$!,*0+$/41 (2! +#$!1%'$9, ¥ $:

S'$6$+1'&3%/$,41)$*$./1 1$'(*), %) +(1 +.$$ 10512/3," $0! DI3%6H#, %$%' */$71;/*- */B! [*41;&3%/$, */$F!

1.8 *-'54$41 *1+#,01/+/'&0,0:1"#$!13%#,%$%" */$1/.$!.(150+'&!05%%(.+$4!/0!/13(*(%H#&'S+,-10512/3,'&!
HI(5.1/4/'&O$0-(*0,0+$++1= +HH#S$I3('$-5'/.10+54,$01(210(. &/ 'DNAMAF/*411<0$* (6 al: DNCHIF:!
>(=$6$.71+#$1;83%/$,*/$!/. $1*(+1.$-(6$.$41/01/1- /4!, #1(5.1+.$$:1"#,01,01-(*0,0+$*+1= +#1+#$12,4,%)0!
(2!11<0$*(6/! et al:! DNAMKF!=#(1/'0(12(5dnx D;/*- *SFI+(1-'50+$.1= +# 1 +#$]:&3%/$ */$! *1+#$,
+.$5:1"HS &3S, /$1=5.51.$-(65.$41/0! 3(*(YoH&'S+; 1 I +#$!+.$$! (210(..$¢t al:'DNAMAF! 15+ +#$&14, 4!

*(+1,*-'548! Lanx!D;/*- *I$F! *1+#$,.10+54&:!

"HS1L$/+,(*0#,%!(Danx subrotundatal+(+#$1.$3/,* ¥ &3*/$,401= +#,*1+#$10512/3,'&!;&3*/$,*/$!,0!
*(+H=$"1.$0('6$41, *I(5.1+.$$:10/3%1$% al:: DNAMZFI0,3RN2(5*A1+#/+1+#$1%6#&' () $*$+,-1.$'/+, (*0#,%0!
(2015 *$O1 = +#,*1 +#$] ;&3%/$,4/$! =$.$1 *(+] =$"1 $-(6$.$4:1 A*I $/.'&1 3(.%6#('(),-/"l 0+54,$07! P/<$.!
DMCNJIFIA$3(*0+./+$A1+#/+1+H#S 5/ +(3,-'-#] |-+$. QIRLI=$.$1*(+10,3, L1+ (1 +H#S1-#/./+$.01 (2] (+#$.!
'83%/$,41) $*$./:Ih#,'$7Ih/'+$.IDMcacF!05))$0+$41-#hi1=/01-'(0$'&). $'/+$41+ (| (+#$.'€3*/$,40!/*4!

+#$! )$*$. -1 0+/+50! (2! +#$! '/*-*$0! =/0! *(+! ?50+,2,$4:! O/3%1LH"! DNAMZF! *4,-/+$4! +#/+! +#.$3$!

%.*II



3(6#('(),-1" 08*/%(3(.%6#, 50! -(5'41 13! $-()*, 054! = +#, X1 +#$1'/*- *$ 071 q+#$! 25" &1 %/+$",2(.3! 0#$"7!

OHI%S! (21+#$1%6$*,/'-(3%'$O!/*AWBH % $A!+(I-,.-5'/.1-(53$"/.1350-'$r: !

h,+#, S ( L AIS T HHS 1*-& %S 41X *( 1,451 1.$!.$-(65.$4! /0! 3(*(%#&'$+,-10512/3," $0:!

B+, 51 HS) XL KIS TS+ TS0 XH(. 1%, /41 883$*+ * * 1 “50+$.! +()$+#$.1 /01 0,0+$.! +/84:0!
05%%6(.+01+#S$1-'/4,0+ ,-/*/'&0, 01, *1+#$13(.%#('(),-'10+ 548 2NRR(<IDMCK]FI=#, #10#(=$41/10,0+$.!
).(5%! . $'/+,(*0H#,%! LE+=$$H X T*(.1,*, | /*418$)3$*+ * * 1OV 1 (+#1+., 1$01#/6$! /1 0$%6/./+$1 %%, (0+/+$ 45-+:
X.$6,(50!3('$-5'/.10+54,$0! D\()/*! et al:7'NddNU!_— )$*@%#: 7! Ndd]U! I'L.$-#+t al:7'NddZF!/'0(!
05%9%6(.+$41+#,01.$/+,(*O#,%:I"#SI%H&' () $*$+,-1.$'/+, (*O#, %01 =+, *I+#SIX/*(.1,*, 1. $1*(+1=$"1.$0('6$4!
[%416].&1 [--(.A4, %)) +(1 +H$) YoH& ()$*&) .$-(*0+.5-+,(M3S+H(AT! =, +#1 +#$) $9-$%+,(* (2! +#$10,0+$.1).(5%!
$'/+,("0#,%! 1$+=$8hoanomphalus maacki 4! Planorbis planorbis! +#/+! 01 =$" $0('6$4"#,0! 0!
-(*0,0+$*+1=, +#14+#$1.$05+01(211'L St DNAAZF I =#(10#(=$41/1- (0SL.$'/+, (*O#, % 1$+=BSistorbis!

[*4! Choanomphalus:!!

UG (S 1=+, 1S01=, +# FIHESIX (.1, */$IDO/3%+(-$./+,* 1*41>$' 0(3/+,*, FI/'0(-'50+8.1+()$+#$.1/0!
0,0+$.1).(5%07! /“+#(5)#! +#$! 05%%(.+1 2.1 +#,01 .$'/+,(*0#,%! 01 $Y5,6(-/":1"#,01/).$$0! =, +#1 +#$! 3('$-5'/.!
I4'&0$012N()/*! et al:'DNAANF/*4L-)$+0$% al: DNAA]FI=#(10#(=$4/1-'(0$$'/+, (*O#, %! 1$+=$$*
Planorbarius! [*41>$' ,0(3/+,* 71 ' +#(5)#! =, +#(5+1 0,)%,2,-/*+1 05%9%(.+:! "#$! %o#&' )$*$+,-1 %(0,+,(*! (2!
Planorbarius! *! +#$! 3($-5'.1 [/'&0,0! (2! I'L.$-#+! et al:! DNAAZF! =/0! *(+1 $/.:! " [4,+,(*"&7!
Planorbarius =/01).(5%$41= +#Helisoma!1&!>51%$*4,-<IDMcJIIF!1/0$4! (*13(.%# (' (),-I"-#/./-+$.01/0!
+HSRIOH/IB/+$./%$* 0106(.$71-(31, %+, (FI2'(*)131.), */'OL, *H+H#SL /A5 \* A1+ #$1'[-<I(21/1-(*6 ('5+$4!
U60S54(L./*-#: 10, +#,515F' 0(3/+,*, TI+HSIVHE ) $*$+,-L S+, (Y04, %601 $I*(+1=$"1 $O('6$4!$9-$%6-+12( 1 +#$!
0,0+$.1).(5%! .$'/+,(*0#,%! 1$+=Ftmenetus! exacuous *4 Planorbula campestris.! PIO$A! (*| +#$!
3(.Y6H#('(),-/" -#1./-+$.07! >51$*4,-<! DMCJIIF! *4,-/+$41 +#/+] +#$.$! ,0 *(! /--$00(.&! 45-+! /+1 /"1 *!

Planorbula7Promenetus'[*4! Menetus:!

K<J4R+8('#)$@"#&09".)

"HBL-(F0+.5-+, (%1 (21/1-(3%. $HS*0, 651 3('$-5'/. 10648 () $*&I2( 1 +HPH&,). Yok, /1" (=01 +#$1 3/%%,*)! (2!
HHS! $O(5+,(* (21 #,./'+&! =+ +#S! ). (SIB(*)! +HS! #&).(%#, 1! 2/3,,$07! +#$! 1-.((9,4/$7!

%.+



O, * AISTV/+, AI$1/*41,&35/$, 4ISHESIAS9+./'1-(, *) TI=H, SIP5' * 4/$7IP5.*5%, ,4/$TIXH#&O, 4/$!/*4!
XL ASHI6S10,*,0+./'1- (' *):IP&IBIY6%, *)1-#, /' +&I(*+(1(5.196#& () $*& 71+=(1$Y5/"&1%/.0,3(*,(50!
H&Yb(+#$0$0Y.,08ID",)5.$13:ILF:I"#$12, .0+ H&I6(+#$0,0105%9%6(0$0H#/+10,*,0+./, +&IS6('6$4I(*-$12.(3V14$9+./'
-(33(*1/*-$0+(.71=, +#1:83%/$,4/$105108Y5$*+'&1.$6$.+,*)11/-<I+(14$9+./1D)5.$II: ILIF:I"#$10$- (*41
H&Y6(+#$0,01/)/,*Y0053$0M#/+10,* 0+./' +&I$6('6$412.(31/14$9+./'V*-$0+(.115+(*1+=(10$%/./+$(--/0,(*07!
FIXHEO,4/$1/+41X'1*(.1,4/$1D",)5.$1J:ILPF

1*&14,0-500, (*I(*1-#, /1$6('5+,(*1 #,*)$0I(*1+#3$14$).$$!(B/+,*)!05--$011$+=$$k*4,6,45/'01=, +#1+#$!
O/3$1-(,' )14, $-+, (1D, ¥+ J-#, ['13]+ *)FTL.$/+ 651+ (H#/+11$+=$$,*4,6,45/01= +#§%6%(0,+$'-(,*)!
4,.$-+,(*1D,*+$.-#, ['13/+ ¥ FIA14$9+ [0%S$- SORYS*, +/'1 (%$*, ¥)!'(-[+$0! (1 +#$1. ) #-EGH*410,4$! (2!
HHSIL(A&I=#, ' SH OF 0+./'1 *4,6,45/'01, +1'(-[+$0I (*1+#SI' FRH410, 4514 /01 1 $$H1<*(=*12(.10(3$!+, 35!
+H+) 4@ [0833%+.8! -(5'4! - $/+$IQ-05.3(5*+/1'$! 1/...$.0R+(1 ,*+$.-#,./'l 3/+%)] D8-#,"+#5,n$*! il
[/6,0(*7INddIFIA*I0%/,'0l= +#10%#S$. -/ I0#$"07105-#/@nta arbustorum!*4! Helix pomatia70,*,0+./'
[*414$9+./' *4,6,45/'013/&I0#(=1+(+/'1%.$3/+,%),0(/+,(*IDb, ++$*1$.)$.7'McK&B$*#$,3$.. DMcMNF!
S(*2, %41 [14$9+./'1[*41/ 10,%,0+./') *4,6,45/'1 (2H. pomatial *\/1- (*+1,*$.1/*41(10$.6$4! +#/+1Q2(.1 4/&0!
[*A1=$$<0V+#S1/* 3/'012/+,)5SIP/-#1(+#$.1, *1-(5.+0#,%7 1= +H(5+/-#,$6, )12, */'1-(%5'/+,(*R:1; <$4,0$7
>$00$! DMCM]FI%6(,+$41 (5++#/+! *+$.-#, /'1-(%5'/+,(*1,0!, 3% (0B S! persal/*4 Helix pomatia!
A*4,6,45/'01 D(2!/1*(D$'2, )1 0%$-, SOF! = AH#(,' )1 4,.$-+,(* (%%(0,+$! +EtH/+1 (21 +#$1 3/2(., +&! (21 +#$!
U0(%65 [+, (1=, "IL$I/+1/10$'S-+,6$14,0/46/+) SO+ #$8I#/BS!4, 22 -5'+&! 12 *4 *)I13/+$:1101/1. $O5H
4,3(.%#,031 *1/10,%)'$1%(%5'/+,(* 01 (+ /1 @/1'SL(*4,+,(* T1/*41%(%5'/+,(*0! =, #/6$! /| +$*4$*-&! (2
1$,%)14.,6$*1+(13(*(3(.%#,0312(1+#$!-(33(*$0+13(.%# IDW/*IP/+$*15.)lilb,++$*1$.)$TMccalH#$!
3/+,%) 1$#/6,(5.1 (2! #&).(%#, [+ 0%, O 05-#! /0! Lymnaea® ,0! .$/+,6$'&! 4,22$.$*+! 2.(3! +#/+! (2!
0+&'(33/+(%o#(./*0:! Lymnaea! ,014,3(.%#,-1 2(1 O#$"1 (%) "=,+#!3,9841 %(%5'/+,(*0! (2! 4$9+./'1 /*4!
0,%,0+./'1 *4,6,45/'07! +#(5)#! 0,*,0+./'1 0%$-,3$*0! /.$! $9+.$BEY! ,* */+5.$! D>/./4/ let al:7! Ndd]U!
E+05*(let al:7! NAMME#(5)# /1 6/.,/+,(* 1,*1-(,' )1 4,.$-+ (1 BI&I*(+1 1S /1 -+, 12/-+(.1 1 0%/,
0%6$-,/+, (T -(5'4Y-+0VI3S-#/* 031+(1.$45-$13/+ *)11$+=$$41-'(0$'&). $'/+$40%$- SAFE-#, +#5 n$*!

i1[/6,0(*7\NddJF :!

%.,"



Planorbidae

~ [Bulinidae]

] Planorbidae
[Burnupiidae]

Lymnaeidae
>

Physidae

L ] Acroloxidae
p[Chilinidae]
k| Latiidae]

Planorbidae

— “[Bulinidae]

] Planorbidae
[Burnupiidae]

Lymnaeidae

Physidae

a
>

—] ] Acroloxidae
p[Chilinidae]
k| Latiidae]

08-&(W <)=(1$Y5/"&I3(0+1%/.0,3(*, (50H&Y(+#$0$012(.1$6('5+, (*I(21-#, /' +&I= +# 1+#$I>&). (Yot !
DA$O+./'711'/-<U10,*0+./'7).$&F:1S, +#$.10,*,0+./ , +&IS6('6$4! (*-$712.(31/1 439+ /1 [*-$0+(. 71/*41 +#$*=/0!
O+ *14+#$1:83%/$,4/$IDIF(10,* 0+./' +&ISB('6$41+=,-$71 *IX'/*(.1,4/$V/*4IX#&0,4/$DPF:

%.-"



K<KN".%#&48"))

"HBI06H#&' () $*$+,-|0+5481%. (6,4$0! +#$! 3(0+!-(3%.$#$*0,6$!0/3%',*)! (21 +#$I#8&). (Yo, [1- 141 +(1 4/+$:!
"HB1%6. %, 06'$14,6,0,(*, I+HSI>&). Yok, /), OI0H(=* 1+ (1 1SIL$+=$$H+H#SIOH,  *(, A4S/ A1+ #S$):&3%/$(,4$/: !
"HS11-.((9,4/$71:83%/$,4/$! 41 XH&O, 4/$!/.$! 25" &1 05%696(+$4! /01 3(*(Y%H&'S+,-12/3," $0:1>(=$6$.7!
HHBIXT*(.1, 491 $I*(+105%96(.+ $AYOVI3(*(VoH&'S+,-1). (5%I45S1+ (1 #$1-'50+$., *)|(2IP5' *, 4/$l=, +# 1+ #$!
2/3,&:1 " HS! 1%'$9,*/$! /. B! *(+] .$-(6$.54! /0! /1 3(*(Yott&'$+ -1 0512/3,'&) =, +#,*| +H#$! XH&O, 4/$:1 A*| +#$
&3S/, 4ISTHHSS!, 010+, (%)105%%6(+12(H+HBI3(*(VoH& &I(21+#$!13%#, %6$%'S, /ST H+H#(5)H I+ HSI%HE () $*$+ -
$/+,(*0#,%01 =, +#,* +#$! $3/,* *)'&3*/$,401 [.$! *(+! . $O(6$4: "HIF-&' H/S FAIX[H(.1,*/$! /B!
$-(6$.$4!=,+#125"105%%(.+!/013(*(%H&'S+,-10512/3," $OI= +#, I+ #SIXHIEAP/0SAI (*1+#$. $05'+1(2!
+HHBI3('$-5'.1%6#8& )$*&T /1 +/9(*(3,-1.$6,0,(*1 350+1 1$!-(*0,4$.$41 2(.| +#$1 #&).(%ott, 11 2/3," SP&!

31%%, %) 1-#, /' +&I (*+(1(5.1%#&' () $*&71+=(1$Y5/"&!%1.0,3(*,(501#&Y%(+#$0$0Y. ,0%:

|

|

%9%0.



R$/$($.%0$4

1<0$*(6/7! @:W:R((+(67! A:H:7! b(2/.(671\:5:7! g(*4/<(67! :W:TIW,*/.0<, 71\:W:7! P$0%/'/&/7! 5:W:7!
g((0(6/715:8:7IX/+(6TI[\:718(<('(6/7!8:S:718%, +0&*TIW:\:71"(3,'(6/71:1:7INAMK:18%$-, $0!
50071 3($-57.1 +/9(*(3&! 4 1,()$()./96H&! (2! +#$! /4,- *$! Y%6(*41 0*/,'0! Db/O+.(%(4B!
;&3*$,4/$F! *1+#$!@'4'h(.'4:18-,:!G$%:!K7IMMMcc:

IL.$-#+71 O:7) g5#7! g:7! 8+.$,+7! P:71 NAdZ:! 1! 3($-5'.! %#& ()$*&! (2! X/*(.1(,4$/! Db/O+.(%(4/T!
X5'3(*/+/FB!,*0,)#+0!12.(3!$*#/*-$41+/9(*10/3%',*) I(("18-.:La7!NZT c:!

I'1.$-#+710:71h,'<$71": 71g5#71g: 718+.$,+71P: 71 DHH.)$*+$6('5+, (1 (21 04$" 1 0#/%S!,¥12. $OH=/+$.!
' 3%6$+0BI+#$!12., /) $* SBrnupia:N((:_:#18(= IM]d71IZ@Ka!

'L.$-#+710:71h('227!0:7!b'm$. 7! X:71h,'<$7!": 7! KoeHS:L $*+! $6 ('5+, (*! (2! /*-,$ *+!10,0+$.1'/<$0! /*4!
0,0+3.10%3$-,$0B!+#3!12.$0#=/+$.1)/0+.(Y%(R)BEOV' /<$0! @#.,4!/* 41X . $0%AFIX/++3$.*0!/*4]
X (-$00S0!(218%6$- /+, (*1,*11%- $++1:/<$0&4.(1,((,/7 MIDMaZ:

P/<$.71:0: 7IMCMM: "#$1:&3%/$, 4/SI2IH( /4N A4'$I3$. /) O#,/)(1-/14$381(218-,$*-$0 1!

P/<$.71":0:7'Mc]J:"#3$!13("50-/*12/3,'&! X'1*(.1,4/$:'E*,6$.0,+&! (2! A" ,*(,0!X.$007'E.1/4/:

P/<$.1>:P: 7IMCNJI: */+(3&1(2!;/4971/1", 3%$€,<$!:8&3%/$, 41\("50<:1X.(-$$4,5)0! (21+#$10/" 2(*, /4!
|-/4$38&!(218-,$*-$071]+#18%.,$0:IM] 7IMMac:

P/“<71G:7INAMZ:10"/00,2,/+,(*| (214112 S0#=/+$ }1./-<,0410/0+. (%6(4/1(21-=HSH: 1:/0+15%4/+$B!
_*5/.&N]+#7'NdMK:!@%$*I--$00!%51",-/+,(*:!!
#++%Bff===:3/.,*$0%%$-,$0: (.)f/%#,/:%#% %I0(5.-$4%+/,'0i,4INKcMdZ!DI--$00$4!
NNfH(6$31$.fNdMEF:

PL)5 $O7IL71>(/<TIX:TIXHN*S.7IG: TIX( +,$. 71X 7!_[-<,$=,-n7N\: TNRH(<7!0: 7O D (3/7!
8:7! NddL:! A*Q,)#+0! *+(! +#3$! .$'/+,(*0#,%0! (2! X/'$/.-+,-! [*4! H$/.-+,-! '&3*/$,40! D\("50-/B!
b/O+.(%(4/F! 1&! [HI! A"8 QNI OSYS$*-,*)! /41 %#&'()$*&! (2! O+/)* (', *$! *+B$4,/+$! #(0+!
0%$-,30!(Rhsciola hepatica:'X[.10,+$'Md7!NNLIJ!

P(5-#$+71X:71G(-.(,71_:X:7INddI: 1000, 2, -/, (14 1H(35%-+(|(21+#51)/0+.(%6(412/3," $0:\/-((), /!
127\ cZ1

PG-#$+7! X: 71 G(-.(, 7! _:X:71>/504(.271P:71g/,37'1: 71 g/*(7!'s: 7! Ht+n$ RVI<H/$6 7! X: 71 8-#.m4' 71\ 7!
8+.()71 S:5:7! NAMZ:! G$6,084! -/00,2,-/+, (71 *(35*-/+(.| /41 +&%,2,-/+,(*] (21 )/O+.(%(4! /4!
30 (%' -(%t(.*12/3,, $0:V/-((),'aM7IM  GNZt

P(&-(++711:S:7![,6$.710:7IMCNL:1@*+#$!, *#$.,+/*-$1(210,* 0+ Lim&kk peregra:IX.(-1G18(-!
;(*41PIP,('18-,:1cJ7INdZQNMLL:

P.(=*71[:7IMcc]:! . $O#=/+$.18%1,01 (2112, -1 1414, 1\$4, " ABYo( +/*-$:1 8$-(*4 $4:1 /81!

[ 0L AT (FA(TIE* +$41g,)4(3: |

P5.-#7! _:P:7'McKN:!H(.+#!13$.,-/*! 2.$0#=/+%$.1 0*/,'0B! ,4$*+,h-/+,(*O! <P H/}-! 0&*(*&3&7! [*4!

05%%'$3%*+/'1*(+$0:1h/'<$./*/IM 7 NBAZT !

%%%



P5.-#7! _:P:7! McKc:! H(+#! 13$.,-/*1 " $0#=/+$.! 8%/, '8 A*+.(45-+,(*| 08&0+$3/+,-0! *(3$*-'/+5.$!
ASH, 2,/ (M3 YoH( O8I, +/+014,0+., 15+ (*:1h/'<$./*/7IN TR

O/3%1$"7![:0:710'/.<7!8:1:71&4$/.471O:7'NAMZ:| XH#&' () $*$+,-1 /*/'&0,01 (2! +#$! ;/*- */$! Db/O+.(%(4/7!
[&3*/$,41$F! =, +#1 /1 450-.,%+,(*1 (2! +#$! E8! 2$4$./"&! $*4/%)$.$4! P/*15.&! 8%.,%)0! '/*0:!
N(g$&0 TaaL IMdBLN:

O/0+.$0/%/7! _:7! Nddd:! 8$'$-+,(*! (2! -(*0$.6$4! 1'(-<0! 2.(3! 35+, J)BBS*+0! 2(.! +#$,.! 508! *!
UH&' ()$*$+,-1/*/' &0, AN(':IXH#& () $*$+:1S6(:MZ 71I]dTIN!

O(+(*7!>:8:7IMCMI:I@*1-100,2,-/+,(*1, ) $*$.//*A1+#$1)$*501: &3*/$/!, *1%/.+,-5'1.:""H#$IH/5+,'S0INK7!
MM@IM¢:

O(..$/71:0:71S0-(1/.7!_:8:7![5./F4TIX: TIGS*/5AT T M7IX: 71| *$TIX:TIX(*+,$.7!_:X: 7B BEOVO7!
8:7! NAMd:! P.,4),%)! )/%0! *I +#$! 3('$-5'.1 %#&'()$*&! (2! +#$! ;&3*/$,4/$! Db/O+.(%(4/B!
X5'3(*/+/F716$-+(.01(21'/0-,(',/0,0:!P\OISB(:IP,(:!Md 7 MMN

0./3%+(*7!>:S:7IMKC]:IG$6$.0/'1(210'$/6/)$!,*1/18,* 0+ ./'IDA$. (Yo(4:11**:IHs!I-/4:18-,:IK7IMaZMZd:

[/6,0(71:7I\-[(=$"71D:8:71>(4$*7!_\:7!_(#0(*71>::71g(5+0(6(5'(07'b:[: 7!, 57N\:\: 71>5'%, /57!
X:7IW/HG(&7!:71h/4$710:\: 7IP/*$.2$$71G: 71s/) 71 7INdMa:! (.3,1,0/00(-, /+$4!= @y B24
J0&33%+.&) H+#$10%6(48/, 1 *41+#$12.():105...1P (' INa7!aXpad!

[/&./+TIP: 71O (* JAT\:TIPI'1&/*T18: 7!t +$71":G: 7II'L $-#+710:7b('4, %) 71G: 71b(3$0718:G: 71>/ [0$=&-#7!
\:b:714$1. /OIV.+, 507! 1:\: 7! NAMM: | X#&'()$*$+,-1.$!/+,(*0#,%0! <41 $6('5+,(*1 (2! %5'3(*/+$!
)/0+.(%(40! D\("50-/FBI*$=1,*0,)#+012.(3! % $/0$41 +/9(*1 0/3%' *)\(:| X#&' () $*$+: 1S6("!
JC7IINGLZ:!

[*/%(',7!1:717,*003$,0+$.7! 0:7! g'5003/@)('17! 1:7! NAMdH$=! ,*0,)#+0! ,*+(1 +#$! G6o#& () $*&! (2! +#S!
X&.13,48",4/$!Db/0+.(Y(4/F:1:\("50:18+54:12Z 7 &1

"$'0$40+$,¥7!)_:7IMCKM:!1SB('5+,(*.&!1+.$$0! 2. (3! [HI10$Y5$*-$0B!/13/9,353!",<$' #((4!/%%. (/-#:!1_:1
\(:1S6(:IMZ7!LaKT.Za!

"$'0$50+$,*71_:7IMCKI10(*2,45*-$!' 1B196#&. () $*, SOBY/*1/%%. (/-#150, %) +#$11((+0+./%:1S6('5+, (*ILc 7!
ZKIZeM"

1),,.1=*< *" @7;"HRSS7"T3240,*):"+4.)0,)$1")1"+10)&+X"0"80%*<.8&3"1.<&.:,." 2$'.&7" @5$&%,)$1
QG;"SGMES7

b($11$'$.7! g:7! g'5003/*@('17! 1:7! NAMM:! \($-5'.1 %#&'()$*&! (2! +#$! S5+#&*B D\("50-/7!
bIO+.(Y%(4/F! =,+#! 0%S$-,/'l 2(-50! (1 @%,0+#(1./*-#,/1 10! /1 2./3$=(.<! 2(.! .$-(*0+.5-+,(*! (2!
$6('5+,(*1(214,$4"#/00/0 INZ7!MIAA]:1

b((4/-.$7!8:::7'h/4$710:\: 7INdAM:N\('$-5'7.1$6('5+,(*.&!.$'/+, (*0#,%0! 1$+=$$*1%/.+5' 41'/*410%/,'0!
(2I+#H-, 2, IX.(-IGI8(-L;(*4ITP,('V: INaK7@mH

b571,:71°571s:,:71;, 71h:>:7IMcc: V9,353 <$' #((41$0+,3/+, (1 (21+#SIHS+$.()$*$, +&! (210510+,+5+(*!
J+SY3(*)H5-$(+,4$10,+$0:N\(:IP, (:1S6(:IMN71J]a@IZ1

%%&



b5,*4(*7! 8:7! [52/&/1.47" .71 ;$2(.+7! W:7! 1*,0,3(6/7! \7! >(.4,?2<7! h:7! b/0-5$'7! @:7! NdMd:! H$=!
I)(.,+#30! [*41 3$+#(40! +(I $0+,3/+$! 3/9,353C<$ #((4! %#&'()$*,$0B! /00$00,*)! +#$!
%$.2(.3/*-$!(2!X#&\;!L:d: 18&0+:!P,(1Jc7!LAANM:

>/.1411s71>(0(,.,!s7!g5.(4/!GIDNA]FIAO(/+, (*//*41$6/'5/+,(*1(214$9+./'0%S$-, 2,-/*4$9+ /C5* ., -#$4!
[HIT-'(*$01 /0! -/*4,4/+$0! 2(.| +H#S! #/*4$4*$004$+$.3,* X)) S*$! *1/1 2. $0#=/+$.1)/0+.(%(47!
;&3*/$/10+/)*/',0:1[$6:!b$*$0!S6(":INM]B!MIaMact

>/..&71>:h:7) Mcal:! "#$! /*/+(3&! (2! O#,' */1 2'5-+5(0/1 b./&! .$$9/3,*$47! =, +# %.('$)(3$*/! (1 +#$!
o8 () BRI (2! +HS!#,)#$.1", 3% -1 PIO(33/+(%ott(./ Db/O+.(%(4/B! X5'3(*/+/F:IV'[-((), /7 MT!
LJJTCKJ!

>I00/47! 1:@: 7V 13((7! 1:@:_:7! I<,*=/'$7! @:X:7! 14$'$<S7! \:1:7! b&/*)7! X:W:7! NdMa:! \('$-5'.!
O#/I-+$.,n/+, (A [$+$-+,(*1(2IA*2$-+,(*1, IW$-+(.18%/,'01(2IE.., */.&!8-#,0+(8,/0,0!/.(5*4!

S, *$I/*41S<(1S*4$![/30!, *I18(5+#Ih$0+1H,)$.,/:IP.,+1\,-.(1GSO0!_:!M]7MAMdE:

>$00$7!X:7IMCM]: g/**10,-#1 4,81 /1%(.3$! h, *45%)0.,-#+5%)! 13,1 4$*! b/0+.(%(4$* 6$.$.1$% | H/-#.1'1
[+0-#\//<(n((1b$07!]a7!MaN wWaZ:

>51$*4,-<7IP:7IMCIM:IGS-$*+1;83%/$,4/$:1"#%, 16/ /+,(*713(.%o#( ) &7!+/9(*(3&T1*(3%*-'/+5.$!/*4!
4,0+.,15+,(*g5*)",)/186$*0</IW$+$*0</%0/</4$3,$*01>/*4' *)1.:1"2x.4$!8%.,$* 1L 7 NNL!!

>51$%4,-<7IP:7IMCIJIX#& () $*&!, *I+#SIX (.1, 4IBH0:IN(18(=1 (*4:INK7!]aKjalL:!

>51$*4,-<7IP:7IMcZK:10#/%+$.IMBI0&O0+$3/+,-01/*41-(3%/./+,6$13(.%6#( () & (21+#$IP/0(33/+(%#(./:|A*B!
CEHS. 7 W7 XS/<$T7! I DS40:F7! X5'3(*/+3$0B! 6(':! NI 8&0+$3/+,-07! S6('5+,(*7! /*4! S-('()&:!
|-/4$3,-1X.$0071; (*4(*71%%:1Z:11

_-<,$=,-n7" \:7! MccK:! S5.(%$/*! 0%$-,$0! (2! +#$! 2/3,'&! ;:&3*/$,4/$! Db/0+.(%(4/B! X5'3(*/+/B!
P/0(33/+(%#(./F:1b$*507!c7!RL:!

_—)$F0$*T 71 g, 0+$*0$* 7! g 71 8+(HH.AT! G 7INA]:! I¥! *6$0+)/+, (1 (2! +#$! qI*-&'(%'/*(.1,4/$r!
Db/0+.(%(4/7! X5'3(*/+/7'>&).(Yo#,'/FB.$',3,*/.&! $6,4$*-$! 2. (3! [HI 0P YS$*-$! 4/+/:1 \(*:!
XH&'()$*$+:1S6(;LN7IZZRKZ!

_mM)$. 719\ 718+ m)$. 7IA 7Ig/*(71s: 71 5<54/71>:71g*$1$'01$.)$. 71" 718-#.m4 7I\: 7@t MBI (), <1 (2!
|-(-# 4, <AV (+HS.1$* ) 3/+ -1 $5+HE&*S5./41)/0+.(%(407!=,+#!, 3% -/+,(*012( .1 +#$!10&0+$3/+,-0!
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E8I7!dc GNa:!
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X50'$4*, <71 ;70 X(*4$.7V h: 7! [(=+(*7! \:7! [/6,07! 1:G:7! Nddc:! S9/3,**)! +#$! %o#&'()$*&! (2! +#3!
[50+./'70,/*! ;&3*/$,4/$! D>$+$.(1./*-#,/B! X5' 3(*/+/B! b/0+.(%(4/F! 50,*)! 3,+(-#(*4.,/'7!
*5-$LIFAI3(%#('(),-/13/.<$.0:  N(:IX#&'()$*$+:1S6(:! IN7!a]llgadc!

G$3,),(7'S::7V P, TV [: 7' MccZ:\('$-5'1.1 0&0+$3/+,-0! (2! +#$! 2.$0#=/+$.1 0%/,'l 2/3,'&! ;&3*/$,4/$!
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8+54aL7MZABIK:
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3(4%'0:!P,(,*2(.3/+,-0!Mc7!MJIZBNIZ]!

8/,+(57'H:7!H$, 7. 7IMcKZ: I"#$!*$, YHTR(,*,*)|3$+#(4B!/\*$=I13$+#412(.|.$-(*0+.5-+,*)1%#&' () $*$+,-!
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cN7!Jd@PMJt

8#,.(</&/7! 117! Nddz:! Il *$=! 0%$%$-,$0! (2! b$.0+2$'4+,/*-&'50! 8+/.(1(BF( McKc! DX5'3(*/+/B!
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8+/.(1()/+(67! s:! A:7! Mcaz:! @*! +#$! 08&0+$3/+,n/+,(*! (2! 2.50#=/+$.! %5'3(*/+$! 3("50-0:! ".54&!
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$6('5+,(*1(2I'$20,)#+!.$6$.0/:1S6('5+,(*7!1aJ7INL@GMM:
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A*-TNS'L(5.*$7!;: !

W, *.0<,7\:W:7INdML:!@*$7!+=(7!(.10$6$./"1>(=13/*&!'&3*/$,41)$*$./!/. $!+#$.$": IG5+#$*,-/716(:INL7!
] MOK1

%96)
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)

:>40('%0
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+1$! O@M! )BIR(.! .$%.$0$*+/+,6! +/9/1 2.(31 +#$! 3/,*1 #&).(Yot,'[*1).(5%0! =,+#,*1 /1 2./13%=(.<! (2!
%/*%5'3(*/+$! +/9/! -(31,*$4! = +#! | %#&S$*(3,-! */'&0,0! 1/0$4! (*1 +./0-.,%+(3! 4/+/1 2(.1 /!
$%.$50$*++,6$! +/9(*1 2.(31 $/-#! (21 +#$! 2(5.1 3/,*1'&3*/$(,4%/*1 2/3,,$0! DI-.('(9,4/$7183*/$,4/$7!

XH&O, 4B 41X [5(.1,41$F: NP (+H1 +#$1 3(*(%oH& &) (21 +#$!>&) (Yo, N A1 +#$1%. -, %'$1 4,6,0, (1 (2! +#$!
>&).(%ott [ *+(1+=(1-"/4$0 71 +#$I O, *(,45/1 [*41;&3*/$(,45/1/.$! .(150+'&! 05%%(.+$4! ,*I (5.!/*/'&0,0!
1/0$4!(*10+/*4/.413/.<$.0:!>(=$63. 7!+#3!, *+$..$'/+,(*0#,%0Y/ 3(*) +#$!'&3*/$(,4$/*12/3,",$01.$3/,*$4!
5*-'$/ 1 "HS! *+$..$'/+,(*0#,%0! (2! +481('(9,4/$7!;&3*/$,4/$7! X #&0,4/$! *41 X'[*(.1,4/$! 1.$! =$"]
$O('6$4!,*1 (5.1%#&'()$*(3,-1/*/'&0,07! =, +#1 +#$!1-.((9,4/$!.$-(6$.$41 /01 +#$10,0+$.1).(5%! +(1/1-'/4$!
-(3%.,0,%)1+#$1&3%/5,4/$TIXH&O, 4IBI/*AIX [*(.1, 4% TI+#SIXH&O,4/$!.$-(6$.$41/01+#$10,0+$.1).(5%! (2!/!
'50+$.1-(3%.,0,%) 1 +81;&3%/$,4/$! <41 X'[*(.1, 4157 [*41 +#$!;&3%/5,48/1 <41 X'[*(.1,4/$! .$-(65.54!
/0'0,0+$.1+/91:!

)
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L<E).0("6&%08".)

"HS! >&).(Yot, '[! B! +HS! %.,*- %6'S! ).(5%! (2! 2.$0H=/+$.1 [Y5/+,-1 0%/, '01 = +# % +#$! X/*%5'3(*/+/7!
-(3%.,0,%)1$,)#+12/3," SOTI+HO,' * AISTV/+, 4IST!-.((9,4/$ T;:83*/$,4/$7IXH&O0,4/$7IX'/*(.1,4/$7!
P5' * 4/$! /<41 P5.*50, 4/$7! *1 +#$] 3(0+! .$-$*+!-/00,2,-/+,(*1 (21)/0+.(%(4! 3("50-0! DP(5-#8-Hl:7!
NAMZFE#$&! =$.8! (.,),*/"&! %'/-$41 = +# %1 +#$! P/O(33/+(%#(./! ['(*)0,48! +#S$! 13%#,1(/-$/!
DI3%#, 1(',4/$F7! X/+$",2(.3,/! D8,%#(*/.,,4/$! 4! bl4,*, 4/$! DI".,350-5'4/$FF! /<41 |-+, !
D@+,*4/%4 1 S"(1,/4/$F! D"#,$'$7! MCLMES! ".,350-5'4/$! =$.$! '/+$.! 3(6$4! 2.(3! +#$!
P/O(33/+(%#(/1+(+#$1S5%5'3(*/+/11&1>/0n%.5*/.1i1>51$.IDMccdF:I"#$I1P/0(33/{06#(/1=$.$1+#$*!
4,6,4$41 1&! H(.40,$-<! DMCCNF! *+(1+=(1 (.4$.0U! +#$! "#/'/00(%#, /1 -(3%.,0,*)! +#$! 13%#, 1((,4$,! /*41
8,%6#(*]., (48,71 FA1 +#$1>&).(%o#, /1-(3%.,0, %) +#$!;&3*/$(,4$,1 /41 OH#,' *(, 48, P(5-#$+11 G(-.(, 7!
DNddJF!-/00,2,$41+#$1P/0(33/+ (%6t (./H/O}/ *3('1).(5%!-(3%.,0,%) 1 +#S$1-/4$1>&). (Yot /1 [*4l+=(!
05%8$.2/3,', $071+#$!13%¢#, 1('(,4$/1/*418, Yot (*].,(, 4/ 71 LI0SA(1+#S13(Y6H#( (), - *A13('$-5'1.14/+]!

161, 11'$! [+] +#$) +,3%:1 >(=$6$.7! +#$! 3(*(VH&'&! (2! +#$! PIO(3/+(Yo#(./! #/0! 1$$*! .$2$-+$41 *| +#$!
3(.%#('(),-/"! 0+54,$0!(2!P/.<$.\DNdAMF!/*41[/&4#!:'DNddMF!/01=$"1/0!,*10$6%$./13('$-5'/.10+54,$0!
Db./*4$let al:7INdd]UIg'5003/*@)("1! et al:7INAAKU![,*/% (&t al:7'NdMdUI>('n*/)$i al: 7!NdMdU!_m.)$.!
et al:7! NAMdURLS$'S.! it g'5003/** @('17! NAMMF! /*4! P(5-#$e¢d al:! DNAMZF! 4.(%%$4! +#$!
P/O(33/+(%6H(./1 2.(31+#S$, .1 )/O+.(%6(4!-100,2,-1+,(* T A(Yo+,*)! *0+$/41 +#$! +/9(*(3&! (2! _m.)}B.kl:!

DNAMAF!,*1=#,-#1/"1+#$11/0(33/+(%#(./<1051).(5%0!=$.$!3(6$4!+(1+#SIX/*%5'3(*/+/1051-(#{.+!

"HSI>&).(Yol, 1] BIHHS!'] ) SO+ .S/ +1 (21+#SIP/O(33/+(Yor(./:"#S, 13 (*(Y%oH& &IH/011$$*105%% (. +$4!

M1/ &I3(.%6#((),-/'10+54,$0!D>51$*4,-<7McZKU!IH(.40,$-<7!MccNUIP/.<$.7INddMFY/01=$"1/0!, *I3(0+1(2!
+HH$13('$-5'.1/*/'&0$0!D[/&./+let al: 7TINAMU!g'5003@ 'Llet al:7!NAAKUI[,*/% (et al: 7!NdMdU!_m.)$.!

et al:7INAMdU'b($11$'$.1ilg'5003/®)('1 7INAMMU!g(-+kl: 7INAMLF:1>(=$6$. 71+ #$13(*(%o#& & (21+#$!
>8&). (Yo, /! 01$2$-+$4! *H#SI3('$-5'.196#&' ()$*&I(2![/&./ ! al: DNAMMF 71=#,-#15*4$ +((<!1.(/41+/9(*!
0/3%', )1 (21+#$IX5'3(*/+/12(1 +#.$$!3('$-5'/.13/.<$.0! DMKS7!Ma8! /*4!-&-+(-#.(3$!(9,4/0$10515* +! AF!

[*4) M=t H+HSIOH, ' *(,4$/12/"0$%/[+$ &1+ (1+#SI>&). (Yot 1OH+#$10,0+$.1). (5% (21+#$113%#, 1(),4$/:!
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"HS196(0,+, (<1 (21+#$1>&). (Yo, 11 =, +#, <1 +#$1 1. (/4$.) X*%5' JE1#/01%. (6$*1+(1 1! -(*+.(6$.0, /"2 "#$!
>8&).(%#, 1=$.$1 0#(=41+(11$1-'(0$'&! $/+$A1+(1-+#$1S" (L1, 4/ ¥ +#$1$/.' &I 3(Yo#('(), /"1 /*/'&0,0! (2!
>51$*4,-<IDMCZKFI=#,'$!, *1+#$13(.%#((),-/'-/00,2,-/+,(*(2!H(.40,$-<IDMCCNF 71+#$1>&). (%#, /1=$.$!
OH(=*I/01+#S$10+$.1). (5%!+(1+#SI"#/'100(%6#, \(.$(6$.7!, *1+4#S13(.%#((),-10+54&!(2!P/.<$.IDNddMF!
1/0$41 (*1/1%/.0,3(*&! /*/'&0,01 (21 ZNI-#/.[-+$.071 +#$! >&).(Yott, 11 =$.$! %'/-$41 /01 +#$1 0,0+$.1).(5%! +(!/!
~14$!-(3%.,0,%)! +#$!".,350-5',4/$71 S"(L,,4/$! /*4l bS(%ot,' /18,3, &T! *13('$-5'.1/*'&0S07! +#$!
0'/-$3F*+(2HHHSI>&) . (Yo, '[1= +H, FI+HSIL. (J4S.IX/*%5'3(*/+/1'0(1.$3/, *0I5*-$.+/, *:I"HSI>&). (%o, /!

=$.$! O#(=*1 /0! +#$! 0,0+$.1).(5%! +(! /! -'/4$! -(3%.,0,%)! 13%#, 1('(,4$/! /4! X&.I3,48"(,4$/! *! +#S$!
1*'€0$01(21g'5003/** @ (1! et al:DNAAKF!1/0$4!(*12(5.13/.<$.0!DMK87!NK87!Ma8!/*4I0 @MF:1>('n*/)$'!

et al:'DNAMdF!50,%)IL:KI<11(21+#$INKS)S*$I0#(=S41 +#/+1+#$1>8).(Yo#, '#16$1/10,0+$.1).(5%.$'/+, (*0#, %!
+(1-14$1-(3%.,0,%)18, %6H(*/., A1 A1S5%5'3(*/+/1=,+#13(4$./+$105%%(.+=#,'S!_m.)$:k’:'DNdMdF!
50,*)INK87!MK87!Ma8!/*41 O @A 0SY5$*-$0! O#(=$4! +#/+1 +#$1>&) . (Yo#, 1 #16$!/10,0+$.1).(5%! .$'/+,(*0#,%!
=+ /1 214$) -(3%.,0,%)! +HS! |-(-# 4,11 4] S5%SI(*/+IT! +#(5)H#! =,+#(5+! 0,)*,2,-/*+1 05%%(.+:!
\($(6$.7! +=(1 .$-$++! %#&'()$*$+,-! 0+54,30! Dg(-e+lal:7! NAMLU! G(3$ef! al:7! NdMaF! %'/-$4! +#$!
>&).(%6#, NO1+#$10,0+8.1). (5%!+(1+#$5! 8+8&'(33/+(o#(./:1"#$!2, .0+ Del«£ V! NAMLF!=/0! 1/0$4! (*1/!

048 ()$*(3,-1/*/'&0,0! (2! MAN!*5-'$/.1%. (+$E(4,))$*$!.$), (01 2(. Ml )/O+.(%(407! +#(5)#! , +1 #/4]

' 3,+$414+/9(*1U3%' *)I/*414 A1 (+] *'BABI+#SI<$&I2(.3$.11/0(33/+(%6#(./*1).(5%0!Db'/-, 4(.1(,4$/7!

13%#, 1('(,4$/! (| X&./3,4%"(,4$/F:"#$!0$-(*41DG(3$.(! et al:7'NdMaF! *-'5A94!)/0+.(%(4! +/9/7!

HH(B)#! +/011/0$4! (* &I (13, +(-H#(*4.,/10$Y 5$*-$14/+/: |

B *+$. /4, (FO#960! (2! B! I-.('(9,4/87) XH&O,AIST! ;&3%/$,4I$! 41 XIH(1,4/$! =, +# 5 +#S$!
>8&).(%#, 1 $3/,¥15%-$.+/, %1 =, +#1 0$6%./'1 0+54,$0! O#(=, )1 -(*2',-+,%) $05"+0:1 A* +#$! 3(.%6#('(),-/"!
0+54&1(21>51$*4,-<IDMCZKF7!+4#$1>&).(%#, 1=$.$14,6,4$41 *+(1+=(13/,*1).(5%0: I "HS1BAB4 +#$!
I-.((9,4/$7! O#, * AIBU*4 L+, A$:I"HSI0$-(*4) *-'SASA+HSL: &3/, 4/STIXH&O, AIB-AIX'*(.1,4/$ !
H(.40,$<!DMCCNF!/'0(14,6,4341+#$!>&).(%#, /! *+(1+=(1).(5%0! DO#,' *(,4$,//*41;&3%/$(,4$,FI 15+1+#,0!
+ 3B +HS!-.((9,%$,1=5.$1%0'/-$41 = +# +#SB, *-1 1/0(33/+(%6H#(./*12/3,,$01 /01 +#$10,0+$.1).(5%! +(1/!
“JAS1-(3%.,0, %) HHSL &3¥S( S, FAIXH(1,4$, L FH+HHSL&SHS(, 48,1, <$=, 087!, <1+ #S13(.96#('(), -/

0+54&!(2!P/.<$.IDNdAMF71+#$1>&).(%#, 1=$.$10%' +1 *$()$ET+#$12,.0+1-(3%.,0,%) I+#S$IO#4/$!

%9%0-



[AHSI0$-(*41-(3%.,0,%) +#SL$3/, * *)H&). (%6#, 1+12/3, $0115+105.%.,0, ) &H#SL/+, 4/$1=$.$1%'/-$4!

=+ FIHHS! 3% -11/0(33/+(%o# (41213, $0!, *IP/.<$.ROI+.$$!!

\('$-5'.1%6#& () $*$+,-10+54,$0! (21 +#$! >&). (Yo#t, /1 #/6$!'0(1%.(6,4841 - (*+./14,-+(.&! .$8B! .$)/.4,)!

B! *+$. B+, (YO#, %01/ 3(F) I +#S$!1-.((9,4/$TIXH&O,4/$71:8&3%/$, 411 41X 1*(.1,4/$! DN/ +#$.bt al:7!
NddaU!g'5003/4@)('1! et al:7'NddKU!>(n*/)$& al:7'NdMdU![/&.k+lal:7'NAMMU![/6,0¢Fla: 7!NdMaU!

(' 4/+$*<(1i1 X$+.(67'NAMCF! /*4! *13/*&1 Q1 +#$0$! 0+54,$0! +#$! *+$..$'/+, (*0#, 960! (2! +#$!'&3*/$(,4$/*!
2/3,,$01=$.$!1%(+1%.$-,08'&!,*4, -/+$41Dh/'+#8.L1: 7INddaU!g'5003/@('1! et al:7!NddKUI>('n*/)%
al:TINAMdU![/&.b+lal: TINDMMF:1>(=$6$. 7! +#$13('$-5'/.19%#&' ()$*&! 1&![/6,0(1/:: DNdMaF!50, )1 +#$!
MKS8! /*41 NK8! )$*$0! %.(6,4$4! )((4! 05%%(.+! 2(.! +#$! *+$..$'/+,(*0#,%0! (2! I-.((9,4/$7! XH#&O,4/$7!
&3S, AIBU*AIX*(.1,4I$T1+#(5)HI+I(*10/3%' *)1=/0F, 3, +$4:113(.$!.$-$+13('$-57  .V*'&0,011&!
8('4/+$*<(1i'X$+.(6! DNAMCF! 1/0$4! (*1/6/,'/1'$I#8&).(%o#, *IMK8! /*4! O@M! 0$Y5$*-$0! 2. (3 b$*P/*<!

1'0(! %.(6,4$4! .(150+! 05%9%6(.+! 2(.! +#$! *+$..$'/+,(*0%,%0! (2! +H#$! #&).(%#, 111 2/3,", $07! +#(5)#! (*&!
P/&S$0,/*!/*'&0,01=/0150$4!, *1+#,010+548&: 1AL (464(*let alIDNAMaF/*418('4/+$*<(liX$+.(6'DNdMCF 7!
HHSIXH&O,4/$1/*41;835/$,4/51=$.$1.$-(6$.$41/010,0+$.1). (5%071#(=$6$.1+#$0+54,$0! =$.$!, *-(*0,0+$*+1

IS, 106'/-$3$HH (21481 ((9, 4B+ AIX (.1, 4/$: |

HSL *+$. S+, (F0H#,%0! /3(*)! +HS! #&). (Yo, 1+ 2/3,1$0! /.$! $O(/1'&! =$"1 $O('6$4! *! -#/%+$.! J:!
>(=$6$. 7! +#$&![.$!*(+1 25" &1 05%%6(.+$A4! /41 *-(*0,0+$*+! =, +#1 +#$! $05'+0! (2{/6/0PNdMaF! /41
8('4/+$*<(! i X$+.(6! DNAMCF:! "#,0! -#/%-+$.1/,30! +(! 1$++$.1 SO(6S! +4S! *+$..$//+,(*0#,%0! /3(*)! +#$!
'&3*/$(,45/ *12/3,",$011&I5*4%.+/<, ) N3(.$IAS+, $AI%H#& () $*$+,-1/*/ &OSO! (21 +#$!>&).(%#, 1 1/0$4!
(*12(5.10+/*4/.413/.<$.0!D;8E!D, *-(.%(./+,*)|J:K8F 7188E7!>L! /* 4O @MF!2(.!.$%.$0$*+/+,6$!+/9/12.(3!
HHBI3/ &), (Yot 1) (5%0I=, +#, *U/12./13$=(.<!(21%/*%65'3(*/+$1+/9/1-(31, *$41=, +#I1%H#E& () $*(3,-!

[*'€&0,01 1/0$4! (*1 +./%0-., %+(3$! 4/+/1 2(.1 /! .$%.$0$*+/+,68! +/9(*! 2.(3! $/-# (2! +#$! 2(5.! 3/,*!

'&3*/$(,4$/*12/3,",$0!DI-.('(9,4/$ 7' X#&0,4/$7!;&3*/$,4/$!/*41X'[*(.1,4/$F: !

%&!



L<@$0+"64) )

L<C4EB"#"-8%'#)!'0$(8'4

1+(+/'1 (21 IMI0%$-,$0! 1$'(*),%)! +(1 Id! %/*065'3(*/+$1)$*$./1 D, *-'54,%)| M]1 #&).(Yo#, 1) $*$./F1 =$.$!

FBASAL *1+#,01 0+548:1 "H#.$5! o/ %5'3(*/+$! +/9/1 =$.$! /'0(! ,*-'54$41 = +# +#$! -/$*()/0+.((40!

Pomacea sp.\I*4! Cyclophorus herklotsi 50$4!/01(5+).(5%0!+(!.(H#$!1%6#&' () $*$+,-1+.$$0:[[$+/,'0! (2! +#3!

0%$-,3$*0710/3%"*)V'(-/",+ SOV A1+#$1-("$-+(.01.$1), 6541, *1"/1'$la: M

='>SHS)LEL[$+/,'01(210%$-,3$*0710/3%', )1'(-/',+,$01/*41-("$-+(.0:10'/00,2,-/+,(*1(210/3%'$0! 2("(=0!

P(5-#$+bt al:'DNAMEF:

Taxonomic rank

Species

Collection/Location

Collector

Phylum Mollusca, Class Gastropoda, Subclass Heterobranchia, Cohort Tectipleura, Subcohort Panpulmonata

Superorder Sacoglossa
Superfamily Oxynooidea!

Cylindrobulla beauii DX:!I",0-#$.7!
MKJZF

‘g @Ma7!_$22.$&Ig$&7IHS!+ %! (2!
_$22.$&19$&7"'(.,4/'g$&07!EBI

X.(6,4$411&81,$'41350$53!
O#,-N)(+ LNaJNaG

HMW(6/+$",4/9

Volvatella sp. X$/0$7!MKad

VAMIX (6, *$710+.(11$I1/&7!
XI%5/1H$=Ib5,*$/!

X.(6,4$4!1&\50y53!
*[+,(*/'14}>,0+(,.$!*/+5.$"$!
DH>HF: \H>H @\ QNdMC
MINKM

Superfamily Plakobranchoidea

>f*(-<7TIMK]LF

nnr/3,'&1>$.3/$,4/$ ! Hermaea bifida!D\(*+/)57'MKMaF O(**$3/./T'A$'/*4 | P$.*/.41X,-+(*!

1Nnr/3,'&l;,3/%*+,,4/$ ! Limapontia depressa'DI'4$.1i! [(.0$+7!S*)*4T'Eg! 8+$63!".$=#$"
>[*-(-<7'MKaNF !

! Placida dendritica DI'4$.1i! O(**$3/./T'A.$'/*4 | P$.*/.41X,-+(*!

Ercolania margaritae DP5.*7!McZ]F

XI+$.0(*7'0/%$7!W,-+(.,/71150+!/",/

X.(6,4$4!1&50$530 |
W,-+( 1SS0 HW T ]
MLLAKL

b/,3/.47'"MKLLF

$/'1*4

NP3, &IX < (L./*-#,41$ ! Elysia viridis D\(*+/)57!MKd]F [(.0$+7!S*)'*4T'Eg! 8+$6$!".$=#3"/
!
Superorder Siphonarimorpha, Order Siphonariida
Superfamily Siphonarioidea
Hr/3,'&! 8,%#(*/.,,4/$! Siphonaria pectinata'D,**/$507IMZIKH ~/3/./1;(0!+5*$07!8%/,* ! 8:I>/=<*0!
Siphonaria zelandica De5(&!/*4! \*5IP/&713/.,*$!1(.4%.10#(.$7HS$=! b:1P/.<$.!

Superorder Pylopulmonata
Superfamily Pyramidelloidea

Boonea sp: G:!G(1$.+0(*7!MczZK

8(5+#!0#,*/10$!

X.(6,4%4!1&H>HT7!
\H>H @&\ &NdMOddJ2

Turbonilla cummingi'D>(.,i!
@<5+/*7'MccZF

8+:_(#*RAD471"BAl) [<+1-73!
#+-H$.8718,1)/%(.$

;$3!lg(*)!O#,/*IH/+5./"
>,0+(.&N\50$53;!
D"GO:\@;:ZLZcF

lISuperfamily Glacidorboidea!!!

Tasmodorbis punctatus'X(*4$.1i!

\5.-#,0(*1>=&7![$$%!b5"&!0.$$<7!

150+./',/*1350$53!

P&.*$7INddzZ

884*$&7!150+./' Y

/3, &b 41,418 ! 16$.*7!Nddd “JO3/*,/TV 150+.1' | DO:JaLc]cF
Glacidorbis hedleylASAISTIMCIL | P'5$I\(5*+/,*07!P(&4!G,6$.71H$=! | 150+ ./ /*1350$53 !

8(5+#Ih/'$071150+./" /1 DO:JaLc]zF

Il'Superfamily Amphiboloidea! Salinator tectald(4,*) TIX(*4$.1i! P((*/IX/.<T1;*$1056$IG,6$.7! G:lb(n4,*) !

%&%




Phallomedusa'0%d('4,%)7'X(*4$.1i! P(.(*/IX/.<7!;*$1056$!G,6$.7! G:lb(n4,*) !
P&.*$7!Nddz 884*$&71150+./' Y
Amphibola crenata'Db3$' *7'MZcMF | h/#,! SO+5/. *FH$=1"$//*4 | b:IP/.<$.!

Superorder Acochlidimorpha,
Superfamily Acochlidioidea

Hedylopsis spiculifera Dg(=/'$=0<&7!
McdMF

G(6,*?7!9'$,*$!18/',*$15-#+7IA0%.,/

X.(6,48411&N(((),0-#$!
8+//+00/33'5*)\t*-#$*!
DAB\F7IN:I8-#.($4'7178\!
\(!NdMdd]Jd !

Strubellia wawrailP.$*n,*)$.7!
H$500%$.7!_m.)$.1i!8-#.m4'7INdMM

X/%5/!H$=!b5,*$/!

X.(6,454!11&H>H7 1A\ C
NdMO]ZLc!

TN, - (#$4&',4/8V

Pontohedyle milatchevitchi
Dg(=/'$=0<&7'McdMF

8h!(2!74].7'XIn3/*IAQ'*4710.(/+,/ !

X.(6,454!1&I"8\7I\!
8-#.($4'!
AB\\(INAMLACIK !

Superorder Hygrophila
Superfamily Chilinoidea

mnnnm/3,'& 10#,'*,4/1$! Chilina patagonica Db:!P:18(=$.1&!AAT b('2(!S'$2/*+$07!G$),(*|,A7!IO#'$ [/6,41G$,4!
MKZ]F

mnnnr/3'& Li+,4/%! Latia neritoides Db./&T'MKJIdF h/*5,7! H$=I"$/'/*4 | b:IP/.<$.!

IlISuperfamily Lymnaeoidea

mnnmy3,&! I-.((9,4/% ! Acroloxus lacustris D;,**/$507IMZIKR h$0+!10,4%!(2!G,6$.!g(n,*</7! [ha&'( !
0,$60</&//@1'/04E<./,*$ !

! Pseudancylastrum sp.!;,*4#('37!Mcdc I<$!P/,</'71G500,/! ":18,+3,<(6/ !

mnnnm/3,'&! X#&0,4/% Physa fontinalis'D;,**I$507!MZIKF S31/&3%*+12.(3!=$0+10,4$!(2!G,6$.! | [:h:I"/&'(. !

i [$0*/7'9,$60</&/'@1'/0FE<./,*$ !

! Sibirenauta elongatus'D8/&TIMKNMF | @</*))/* @B,3,'</3$$*I[,0+.,-+7! [ha& (!
X$*+,-+(*7'P.,+,0#10('531,/7'O/*/4/

mnnr/3,'& L&3*$,4/$ ! Bakerilymnaea bulimoides'D;$/7! O(.*$.1(2!I'6/4(.$'G(147!;/*$! [ha&'( !

| MK]MF!Hbssaria bulimoides\V O(5*+&7!@.$)(*7'E8I

! Stagnicolalsp:!_$22.$&07!MKLd X(*4!(2!A*0+,+5+3!(2!",0#!05'+5.$7!| [:h:1"/&'(. !
0,$60</&/!@1'/0%g,$67!E<./,*H

! Lanx!subrotundata D" .&(*7'MKalF H(.+#E3%Y5/!1G,6$.7!8,*)$+(*IX/.<7!| [:h:!I"/&'(. !

[(5)/010(5*+&7'@.$)(*T'ESI !

mmnnmy3,'& IPs',*4/$!
1

Bulinus natalensis Dg./500!,*1g50+%$.7!
MK]MF

/<$18,1(&/718(5+#!12.,-/ !

X.(6,4$411&1P, (354,
X110, +('(&!8%-+,(*7IH/+5./'
>,0+(.&\50$53IDH>\F!
D2.(31-5'+5 $I*(:INZNF

mnmnmy3,'& 1P5.*5%,,4/$

Burnupia sp.\P:!h/'<$.7'"McMN

8(5+#112.,- |

X.(6,4$411&!H/+/"M50$53!

Planorbis planorbis'D;,**/$507IMZIKF

h$0+10,4$!(2!G,6%.!g(n,*</7!=$0+!(2]
6,")$!;$+<,7!9,$60</&/@1'/0%
E<./*$!

Chi& (. !

Planorbella subcrenata DO/.%$*+$.7! | @</*)/* B,3,'</3$$*![,0+.,-+7!=$0+!| [:h:I"/&'(. !
MKJZF $*41(2!s$"(=!;/<$7P.,+,0#!
O('531,/7'0/*/4] |
Ferrissialcalifornica DG(=$"7!MKaLF | "d] gNd]7!'$.*!G,4)$!G$0$.6(,.7;;/*$! | [:h:!"/&'(. !
O(5*+&7!@.$)(#28lI !
| |
Superorder Eupulmonata, Order Ellobiida
Superfamily Ellobioidea
nmr/3,'&! s"(1,,4/$! Melampus luteus'De5(&!i'b/,3/.47! 8(5,"/7!1V/5.,+,50 ! @:'b.,22,+#0
MKLN
! Laemodontalsp:! 85./'1&/7I1h$0+!_/6/7IA*4(*$0Y P:A#.3/ !

Blauneria heteroclita\D\(*+/)57!
MKdKF

X.(6,484118H>\ !

Mpyosotella myosotis D[.I%].*/547!
MKdMF

[(.0$+7IS*)*47IEg!

8+$6$!".$=#3"/
|

Leucophytia bidentata D\(*+/)57!
MKdKF!

[(.0$+7IS*)*47IEg!

8+$6$!".$=#3"/
!

%&&




Cassidula nucleus'Db3$',*7'MZcMF

SI0H%(+ 7] = T H(+#$ %

X.(6,48411&8H>\: |

"$.. +(.&TI50+./'! H>\sNLc] !
! Ophicardelus sulcatus D>:114/30!i! 150+./',/7'"H54)$$7!P.,01/*$ b:!IP/.<$.!
1:114/307'MKJ]JF!
! Carychium tridentatum'DG,00(7'MKING 11$#8, /718 (\,)5$7!In(.$0 ! XA 1
nnr/3,'&! @+,*,4/% Otina ovata D":!P.(=*7IMKNZF O/63!/+I1h$0+!IS*41(2!1". $0#=/+3$.1P/&:! | [/6,41G$,4!

AO'$I(2h,J#+7IEY

1mr/3,'&!".,350-5',4/$ !

Trimusculus sp.!

XSS/ (*(TNANO-). !

X.(6,4%4!1&H>H: !A\C

! Ndd&alct

Clade Geophila, Order Stylommatophora, Suborder Achatinina [‘Achatinoid Clade’]

Superfamily!Achatinoidea
1mr/3,'&! 8515'*,4/$! Subulina striatella!DG/*)7IMKLMF g$=1b/.4$*0!D,*+.(45-$4F “:IHN)O !
Hr/3,'&! I-#+,*,41$ | Lissachatina fulica\DP(=4,-#7'MKNNR E*<*(=*ID((:!8(-:1;(*4:10(":F ! X:IX$/.-593$"&!

Tl Achatina fulicaV

Superfamily Streptaxoidea Gonaxis quadrilateralis'DX.$0+#7 G$5*,(*! @:'b.,22,+#0
HINT/3,'& 18+.$%+/9,4/4111!1 McMdF
Suborder Helicina [‘Non-Achatinoid Clade’], Infraorder Pupilloidei [Orthurethra]

Superfamily Pupilloidea

H/3&1 W/'(*,,4/% 1 | Vallonia excentrica\8+$.<,7IMKcN | 8f(),)5$'7!In(.$0 ! | X4/
Infraorder Limacoidei [‘Limacoid Clade’]

Superfamily Limacoidea, Superfamily Limacoidea
nnr/3,'&! W,+..*,4/$ | Vitrina pellucida\D@:!":\t"$.7'MZZ]F | 0,.<4/'$71[$.1&0#,.$7'Ed | O:lh/4$!
Infraorder Helicoidei [‘Helicoid Clade’]

Superfamily Helicoidea
HNE/3,'&! >$'3,*+#()'&%+,4/$ Monadenia fidelis'Db./1&7IMKL]F @.$)(*! [& (. !
I+ #(*&-#,41$ -
Order Systellomatophora

Superfamily Onchidioidea
nmmr/3,'&l@*-#,4,,4/$ ! Onchidella celtica'DO56,$.7'MKMZ X(n$/+#IPS/-#710(*=/"TIS*)' [*47! \,<$lg$*+!

Eg! |

Superfamily Veronicelloidea

IMIr/3,'&! We.(*,-$",4/$! Laevicaulis alte!D"y.500/-7IMKNLF [51/,7'E*,+$4!1./11S3,./+$0 ! I:1b.$$* |
Semperula maculata D"$3%'$+(*7! ;(O'P/,(O7!-('7!IX#,',%%,*H0 \:10/./*41%) |

MKJIKF

Cohort Acteonimorpha
Superfamily Acteonoidea

Hydatina sp:'\D8-#53/-#3$.7'MKMZF

131/+(1$7!%.v0!8(/3/*,+0$7!

X.(6,4%4!1&H>H: !A\C

vanio-/. ! Ndd@aLJIN
Subclass Caenogastropoda, Grade Architaenioglossa
Superfamily Ampullarioidea
1mr/3,'&!13%5".,,4/1$ ! Pomacealsp:! ~(BLrAIN( ! Ex<*(=*1 |

Cyclophorus herklotsi DV.+$*07!

MKaMF

P(OY5$!S0+/+/'14$!b5/-/+/-ITIX$5.+(!

G,(!

*)501[/6,0(*
|

!

L<C4BA:)".6)RA:)STO('%08" N)*NR):21#8/8%'08".)'.6)5$U&S.%8.- )

b$*(3,-1[HI!=/01$9+./-+$412.(3

I+#$!=#('$!0*/,''D2(.!03/"10%$-,3$*0F! (.1 2.(3!/103/" DAA! 33 F!

+,005$!0/3%'$! +/<$*1 2. (31 +#$1 2((+! (21 +#$10%/,150, )1 1O"IP[HII$9+./-+,(*1%. (+(-(1 Db((4/-.$!i!

h/4$7'NddMFSHI!=/0!$9+./-+$412.(3!Acroloxus lacustris!'50,*)!G$',/X.$%%! GHI!",00581*,%.$%!

880+$31%.(6,4$411&!X.(3)/:

%&ll




'(5.13('$-5'7.13/.<$.0! =$.$! XOG!/3%',2,$4! ,*-'54,%)| +#.$$! *5-'$/.1 3/.<$.0B!/%%.(9,3/+$'&! ]ddd!
*5-'$(+,4%90! (2! +#$!;8E! .GHIN$*$! D, *-'54,*)1%/.+1 (2! +#$! J:K8! ) $*$ 7! +#3$! -(3%'S+HBIASY, (*7!/*4!

I'3(0+! +#$! 25CH*)+#!'/.) $!0515*,+!D;8EU! NK8F!)$*$F7!/%%.(9,3/+$'&! MKdd! *5-'$(+,4$0! (2! +#$! 03/"!
0515*,+!D8BE7!MK8F!.GHI!)$*$7!/%%.(9,3/+$'&! LZd! *5-'$(+,4$0! (2! +#$!#,0+(*$! L D>LF!)$*$U! /*4! (*$!

3,+(H(*4.,1131.<$.B1/%%.(9,3/+$' &1aJd*5-'$(+,4$0!(2!-&+(-#.(35!(9,4/0$!0515* +IAIDR@A

"H$18E! GHINS*$ID/'0(!, *(.%(/+,%) 1%/ +! (21 +#$1 J:K8)$*$! /4 A"SINF7!=/01/3%', 2,$41 *1/1*$0+$4!
XOG!.$/-+,(*150,%)1%.,35.01:8EA, | /*41;:8E QAN! *1+#$12,.0+1.(5*471 =, +#1 +#$1%.,3/.&! XOG!%. (45-+0!
+H#$*150$41/01+$3%/+$12( 1 +#$10$-(*4/. &I XOG!+(1/3%' 128091 2./)3$*+0! DI7IP7107![7!S7!/*41 F!
DO$S$!"/1'SIN:NI2(.14$+/,'01(21%.,3$.0F:IXOGY/3%', 2,1+, (*12(+#$1%.,3/.& XOG!=/01%$.2(.3$4150, *)1+#$!
e,)$*I"/YI[HI1%('&3$./0$!/*41e11522$.10&0+$3!DM,!1522$.7!M,1@('5+,(*7!d:LI3\I4H"X7IM:J13\!
3/)*$0,53! -#(.,4$ 71N ..\ $/-#1%.,3$.! /41 ME! "/Y! 1 /13d...;1 2,%/'1 6('53$F:! 8$-(*4/.&! XOG!

13%', 2,1+, (M1=/01, 4$%+ -1+ (1-+#$1%. 3] &IXOGI=, +#1+#$1$9-$Yo-+ , (H+#/-+1/1'(=5.1d:NIBV-(*-$*+ [+, (41
(214H"X0!=/0150$4:1"#$!-&-' *)1-(*4,+,(*0ID=, +#1/1X$.<,*IS'3$.1-&-'$.F1 (21 +#$1%., 3EDG!=$.$!/0!
2("(=0Blcd"O12(.INI3,*712("(=$4!1&!LJ1-&-'$0!(2!d] O!2(.|Ld!0$-71Je0!2(.|Ld!0$- 71 Z2ND1 2( 1L I3, *!
[<A#SAY12, *1$9+$%0, (F10+$ %/ HIDNR (113, *: '#$I0$- (*4/. & XOGI-&-"$I-(*4,+,(*01=$.$!/012("(=0B!
cal"O12(.INI3,*712("(=$4!1&!LJ1-&-$0! (2!c) O12(.ILd!0$-71TOI2(IMI3, 71 ZROI2(.INI3, *I/* 41 +#$*]

N2, */'1$9+$*0, (*10+$%!/+TAN2(.1J!13,*:! |

8,3,.'&71+#$!88E!.GHI"$*$!=/0!/3%',2,$4! *1/1*$0+$4! XOG!=,+#1%.,3%.0!MK$!/*4IMK%! 50541 2(.! +#$!
2,.0+L.(5*41*41= +#1+#31%.,3/.&!XOG!%. (45-+066881!/0!+$3%'/+$!+(1/3%',2&!/10,*)'$!2./) 3$*+!=,+#!
%.,3%$.0!M"1/*41cG:1110$.,$0! (2!al, *+$.*/1%.,3$.0!=$.$!50$4!+ (10 Y 5$*-$! +#,012./)3$*+!DOS$! "/1'$!N:N!
2(.14%$+/,'0!(2!%.,3%.0F:!18(3%$!0/3%'$0!%.(6$4!4,22,-5'+1+(1/3%',2&!/0Y/10,*)'$!12./) 3$*+/*4! *1+2H0S!-/

+#$! *+$.*/'1 %.,3%.0! =$.$! 50$4! +(! /3%',2&! +#$! 88E! )$*$:! 13%',2,-/+,(*! =/0! %$.2(.3%$4! 50,*)!
PA@"le - I[HI'%('&3$./0$!DM,!.$/-+,(*11522%$.7!d:N!3\I4H"X07!N:J!3\!3/)*$0,53! -#'(.,4$7!d:N!
L\IS-#1%., 3$.FAIMEN Y LINDL. ;12,516 (53$F I"#$IXOG!-&-',*)!-(*4,+,(*0!1=$.$!/0!12("(=0B!cd
"OI2(.IN!I3*712("(=$4!1&!LJ!-&-'$0!(2!cTO!12(.!1Ld!0$-71380!12(.ILd!I0$-ZN"O!12(.Icd!0$-1/*4! +#$*!/!

2,51$9+$*0, (*10+$%! (21/4TENR(.1J13, %1 2(.11(+#1%.,3/.&1/*410$-(*4/.&IXOG

%&Y



"#$1>LD$*$1=/01/3%',2,$41/01/10,%)'$! 2./)3$*+! 50,%)1%.,3$.0!>L/ 1 /+41>L/G! /0! 4$2/5'+1%.,3$.07!
+HH(B)#14,228.$+1-(31,*/+,(*0! (2! %.,3$.0! =$.$! 50$4 14 B(35! 0/3%'$0! =#$.$! +#$&!1 4,41 *(+1/3%' 28/

= +HHHB52/5'+1%.,35.01D0SS!/1'SIN:NI2(.V1-(3%'$+$!', 0+1(21%.,3$.0F: "#$10 @M $*$1=/01/'0 (/3% 2,$4!
10110,%)'$12./)3$*+150,%)1%.,3$.0; 0@ M]cd/*41>0 @INMcK 12 +#$13/2(.,+&1(210/3%'$0: 112$=10/3%'$0!
4,41%(+1/3%' 28&) =, +#1+#$0$1%.,3$.01+#5014,22$.$*+1-(31,*/+,(*0!(2!%.,3$.!1=$.$!50$4! DOSS$!"/1'SIN:N!2(.!
N-(3%'$+$!",0+1 (21%.,35.0F:1"#$I XOG!/3%', 2,-/+,(*1 (21 +#$! >LI 441 O @M 3B $0%6$.2(. 384150, *)!

PA@"le ™ I[HI1%('&3%$./0$!DM,!.$/-+,(*11522%.7!d:NI3\4H"X07!N:J13\13 /)*$0,53!-#'(.,4$7!d:N!

- NIS/-#1%.,35.1FAIMEIY LN ;12 %16 ('53$F "#$1+#$.3/1-&-' *)1-(*4,+,(*01=$.$!/012("(=0B!
cal"O12(.INI3,*712("(=$4!1&!LJ!-&-'$0! (2!d]O12(.ILd!0$-71JAD12(.ILdI0S$- 71 ZNDI1 2(.ILI3, */*41+H$*!

N2, */'1$9+$*0,(*10+$%!/+TAN2(.1!13,*:!!

13%',2,-/+,(*! %.(45-+0! =$.$! %5.,2,$4! 50,%)! $,+#$.1 /1 €,)$*1 )$' $9+./-+,(*1 <,+! (.| €,)$*! XOG!
0%5.,2,-/+,(*1<,+:18$*0$! /*41/<+ 0$*0$10+./401=$.$10SY5$*-$414, $-+'&! (*1/*11%6%',$41P,(0&0+$30! LZLd!

[HII0$Y5$*-$.150,%)IP, ) [&$1+$.3,*/+(1-&-'$I0SY 5$*-,*)1-#$3,0+. ,$OU/+IV-.()$*IA*-:1 |

1%(6$'1+./0-.,%+(3%12(.! Acroloxus lacustris'\=I01)$*$./+$4! *1+#,010+54&: I GHIY5/*+,+&I[*41Y5/ +&!
=$.$1-#$-<$4150, %) +#$le51, +1"5(.(35+$./*41+#$1e51,+IGHIIPGII00/&Ig, +ID"#$.3(",04$.18-, $*+,2,-U!
eMdNMMF:! A*4$9$4! 0$Y5$*-%)! ", 1./.,$0! =$.$! %.$%/.$4! 50,%)! +#$! HSPH$O+! E'+./1 [,.$-+,(*/! GHI!

L 1L.&IX. $%1./+,(*1g,+12(.JA"53,*IDHSPUISZ]NAF/*4IHSPH$9+1\5'+,%'$9!@',) (012(.IA"53,*/7IA*4$9!
X.,3$.18%+! MI DHSPH$9+U! SZLLIF:!"#$!",1./.&! =/0! 0$Y5$*-$4! /+1 [$$%! 8$Y! DOS*+.$! 2(.| b$*$+,-0! /*4!
b$*(3,-07!E*,6%$.0,+&! (2IH(++,*)#/3F! (*+#$IA"53, *1H$9+8$Y1Jdd!50,*)K*63, */I H$9+8$Y Idd! 6N!

\ 41 @5+%5+!Ldd!-&-'$!<,+IDA"53, */GHDINAALF+(1)$*$./+$I1 ZI1*5-'$(+,4$10, +$01 968 $U$/40)

L<CHBSUES.06$)*("%$448.-)'.6)*+ #'-$.$08%):.'#,484)"/)50'.6'(6)"'(G$(4) )

[HI'0$Y5$*-$0!=$.$!/00$31'$4!50,*)!6$.0,(*! M:J:L! (2! +#$! 8"[[SH! %/-<)$! D8+/4$*ét al:7'NdddF:!
85108Y5%*+'&7!+#$10$Y5$*-$0!=$.$!13/*5/"&!/',)*$4150,*)16$.0,(*IN:N!(BS*B$! - |[/+/!S*6,. (*35*+!
Db[SF!%/-</)$!D83,+#t al:7Mcc]F:I"#3$!,8E!D,*-(.%(./+,*)1J:K8!/*4IA"8\F/*4188E!. GHI'0$ Y 5$*-$0!
=$.9!/',)*$4150,*)! +#$!0$-(*4/.&!0+.5-+5.$!/0!/1)5,4%: 1 "#$! /') *3$*+! (2! +#$! >L!/*4| O@M!) $*$0! =/0!
)5,4$411&!+./*0'/+,*) +#$![HII0$Y5$*-$0!+(1/3,*(!/-,410$ Y 5$*-$0:1b1'(-<0!6:d:cM1!DO/0+.$0/*/7INdddF!

%&)



=,+#14$2/5'+10$++,*)0!=/0150$4!/0!/)5,4$! +(10$'$-+!+#$!.$',/1'&!/,)*$410,+$0! 2. (PI1FEFHO! (2!/"!

)$*$0)

XH&'()$*$+,-1+.$$0! =$.$!-(*0+.5-+$4150,%)13/9,353!",<$' #((4! D\;F! D $'0$*0+$,*7! MCKMF 71 *)#1(.
2(,**)!DH_F1D8/,+(5!i'HS$, 7! MCKZF!/*41P/&$0,/*! *2$.$*-$| DPAF! D;/.)$+1i!8,3(*7IMcCCF: 1 "#$!)$*$./'
+,3$1.$6%$.0,1'$13(4$'!,*-(.%(./+,5)1)/3 3/1Db"G¢ | FID;/*/6$let al:7!McK]U!bS!al: 7!MccIF!=/0150$4!
+(-(.$-+12(.135'+,%'$10510+, +5+, (*0:1\; 1+.$$01=$.$!- (0+.5-+$4150, ) +#$IX#8&);ID6$.0, (*IL:dF1%/-</)$!
Db5,*4(* et al:7INAMAF!= +#1+ $$10$/.-#, )1 2("(=,*) /1#$5.,0+,-1%. (-$45.$! = +# Md! ./*4(30#L$0!
[FA11$0+(21$/ $@B$, JH1(5. G+$.-#/%)$I*41051+.$86.5* ¥)C$)./2+,%) 1. /*-#10=/%%, *):IH_V/*/'&0,0!
=/01%$.2(.3$4150,%)1+#$! XIEX+! D6S.0,(*!]:d1MdF!%/-</)$! D8=(22(.47!NddNF:"(.1H_!/*/'&0,07!3(4$"
%/./135+$.01=$.$1$0+,3/+$412("(=,)/* +$./+, (1 LS00UI2(1$/-#1+ $$I+#$1%/./35+$.01=$.$1$0+,3/+$4!
[*4150$41+ (115, AI+HSIFSO+ 1+ $SI5*+ ' 1+#$.$I=/0(125. +#8.1,3%. (6$3F++(21+#$!' <$' #((410-(.$:IP((+0+./%!
$0/3%',*)ID " $'0$*0+$, *7IMCKIF! =, +#IMddd!.$%' ,-/+$01=/015*4$.+/<$*1 2(.I\;|/41H_I+.$$0:1PAI/*/'&0,
=/01 5*4%.+/<$*1 50, )1 +#3$!\.P/&$0! D6S.0,(*! L:M:NF! %/-</)$! DG(*Y5,0+! il >5$'0$*1$-<7! NddLF:! "=(!
FAS%SHAS -+ 5+01=, +#12(5.1-#/,*01 (2!/1V.<(6! O#, *\(*+$1O/.'(| D\O\OF!/')(., +#31=$.$150$4! +(!
$9%%'(.$1+#S!+.$$10%6/-$: PAL4/'&0,01=/0!-(*45-+$412(.1 J13,",(*9F* (01 = +#1+ $$10/3%' *)! $6$.8!
Mdd!)$*$./+,(0:1"(1$*05.$1/ASY 5/+$I-#/,*10=/%%, *) 71 /1./*)$! (214$/+,%)1%/.13$+$.01 =5 $1+$0+$4! = +#]
+H$! (Yo, 3/'1%/./35+$.150$41 +(1-(0+.5-+1+4#$12,*/'1+.$$0:| @~ &!/2+$.1 +#$! P/&S$0,/\O\O10$/.-#$0! #/4!
$/-HSA10+/+,(*]. 8IV6HISI D, *4 -1+ ¥)1-(*6$.)$*-$ (21 +HS! -#/ 0! (*+(1+#$1+1.)$+14,0+., 15+ (*FI /01 +#S!

S5*I$*4$4:11-(*0$*050!+.$$!=/0115,+150,*)1+#$!'/0+12Jj!(2!+.$$0!D15.* *IMNUIMF:

L<CHIBUES.06$)*("%$448.-)'.6)*+ #"-$.$08%):."#,4$4))0+$)=(".4%(810"2$)B'0'4$04)

"SI+ /+0-.,%+(3B00$31'&12( Mcroloxus lacustris'=I015*4$.+/<$*11&I[$$%!8$Y!DOS*+.$12(.Ib$*$+,-0!
[*410$*(3,-07/E*,6$.0,+&! (2IH(++,*#/3F:1@.+#('()(50)$*$01=$.$! 4$*+ 2,$41 *1+=(14,0+,*+14/+/0$+0:!
"HS! 2,0+ 4/+0$+! *-'5ASR(5.! #&).(%#, ¥ +19IB Acroloxus lacustrisT Biomphalaria pfeifferi

Db \hdMdddddM® \hdMMKaNd]F ! DP544$*1(.)let al:7! NdMKEihnaea stagnalis! D", MKAMME

* Nca]ZLF!D8/4/3(+(! et al:7'NAMNF!/Plysa acuta!DG(3,)5,$.let al:7'NdM]7!/00$31'&!%.(6,4$4! 1&!

%&*



(HHHNIG(3,)5,$. F:I"HSI0$- (*A14/+/0$+) *- SASAI+#$I12(5.1#&). (Yo, 41 +/9/1%'501/10+&' (33/+(Yott( /!

(5+).(5%UCepaea nemoralis'Db;EAMdddddid ;EAMM]ZLKaF§5.<6',$+4 al:7INAMZF

X, (1+( (HH#CO5S! A$*+,2,-1+,(*T1 +./%0-.,%-+(3$! 0SY5$*-$0! (2! /"1 +/9/) =S4 $.$41 1&1'$*)+#150,)!
8$YQ,+IW$.0,(*Bld:Md:MI+(1 (*&!/"(=!-(*+,)01).$/+$.1 +#/*IMdd! 1%! RBHBTINdMaF: ! "#$!*5-'$(+,4$!
0$Y5$*-$0!(2/"1+./*0-. %o+(3S0I=$. $IH+#S*1+./0'+$41+(1/3  *(1/- 40150, %)I" /*0[$-(4$.1G$'$/0$16J:J:d!

Bt++%0Bff),+#51:-(3f"./*0[$-(4$."./*0[$-(4$. F! .5*1 50,*)! 4$2/5'+! 0$++,*)0! =#,-#! ,4$*+,2&! (%$*!

$/4,%)1 2./380! D@G OF! +#/+1 /.$! /+1 '$/0+! Mdd! /3,*(! /-, 40! '(*):! @.+#('()(50! OSY5$*-$0! =$.$! +#$*!

A$*+, 2, $AY3(F) H#SH/40'/+$ADEOI50, %) IX (+#(\0;ID"/1/., 1857 INAMZFY)/, *1= +#14$2/5'+10$++,4)0:

13,%(1/-, 4108 Y5$*-$01 (21/"1 (+#('()5$0!=$.$!/",)*$4150,)\ESO;SI6L:K:MIIMIDS4)/.7INdd]F! =, +#!
4$2/5'+H0$++,*)0:I"HSI/ ) *3$++0I=$. $1+#$*1. 54144, (5)#b1'(-<016:d:cCM1IDO/0+.$0/+/7 N GIdF RS !
0$++,%)01+(1.$3(6$!%((.'&!/,)*$41%(0, +,(*01 /*414,6$.)$*+1.$),(*0! (21/3 *(1/-, 41 [ )*3$*+0:1" */"&7!
+.,33841 /' )*3$*+0! =$.$! 2,'+$.$4! 1&! '$*)+#! $9-'54,%)1 [<&! 0SY5$*-$! O#(.+$.! +#/*1 NJ! /3,*(! /-, 40!

2("(=*)! g(-(+! et al:'DNAMMF:

A*4,6,45/'12(5.1+/9¢! +.$$0! 1/0$4! (*1/3,*(1/-, 41 0$Y5$*-$0! (21 $/-# (+#(()5$!,4$++,2,$4] ¥ +#$12,.0+!
41+I0$+ID2(5. &) (Yot F1+/9/F1=$. $I-(*0+.5-+$AI3/*5/BRIF N *'&0,0:144 +,(*" &TIPA*4N;!
+.$$01=$.$!-(*0+.5-+$A1/0SAI(*I/1-(*-/+$*/+$4105%$.3/+.,91(21/3, *(!/- BY 5$*-$01 (211 +#( () (50!

)$*$01 4S5+, 2, $41 F+#$12,.0+14/+/0$+ID2(5.4&,). (Yot I HYIBD+(31X$.10-.,%-+1-/+2/0+/N%#83 % RR!

Bt++%0Bff),+#51:-(3f*&'/*4$.f-/+2/0+/NY%FEID!IS0$4 1+ (!-(3/+$*/+$12/0+/12,'$0:!;,<$=,0$ 7 IPAl/*4N;!

+.$$01=$.$1-(*0+.5-+$411/0$41(*1/3,*(1/- 410$Y 5$*-$O0 (21/1-(*-/+$*/+386%S$.3/+.,91(21/"1(.+#('()5$0!

HH+1=$.$1 ASH+ 2, $41 M+HS10$-(*414/+/0$+1D-(3%.,0,%)12(5.14&). (%ott, *I+/908p B! nemoralisF:!

"(-(.$-+ 12(.135'+ %'$10510+,+5+ (07! +4P 109! 3(4$'1=/010$'$-+$4150,%)183/.+N\(4$18$'$-+,(*!

D8\SF! D;$2(.+&¢ al:7! NAMZF:! P((+0+./%! .$0/3%' *)! D'$'0$*0+$,*7! MCKJIF! =,+#! Mddd! .$%',-/+$0! =/0!
5*A$.+/<$H12( 1S\, 1+ $$0: | PAI/ &OS0I=$.$I-(*45-+$412(1J13, *)$*$./+, (*0l=, +#1+.$$10/3%', )1

$6$.&IMdd))$*$./+,(*0:11I-(*0$*050!+.$$1=/0115,+150, %) -+#$!'/0+1ZJj1(21+.$$0!D15.* IMNIIMF:

%&+



L<IR$4&#D4

L<I<E+#'-$.$08%):.#,484)9'4$6)".)50'.6'(6)"'GS$(4 )

8$Y5$+-$0!(2!2(5.1)$*$0B!/%%.(9,3/+$'&11ddd! *5-'$(+,4$0! (2! +#$! ;8E!. GHENS/0(!, *-(.%(./+*)!
1%%.(9,3/+$ &IKdI*5-"$(+,4$0! (21 +4#$1 J:K8I/*41+#3$1-(3% SHNATE%%. (9,3/+$'& MK dd!*5-'$(+,4$0! (2!
+#$I88E!. GHINS*$7!/%%. (9,3/+$'&ILZd*5-"$(+ 40! 21+#SI>LN$*$I/*41%%. (9, 3/+$ ' &laJd*5-'$(+,4$0!
(2I+#SI0@M!)S*SIH#/6S! 1$S*1)$*$.ABAIMI%/*065'3(*/+$10%$-,$0!D, *-'54, )M &) . (%, 1*10%$- $OF!

AL (* Co/*%5'3(*/+$!10%$-,$D:!

XH& (S $+,-1 +. 550! 2(.1 +H$! X/*%5'3(*/+/1 =$.$! -(*0+.5-+$41 50,%)1 /1 -(*-/+$*/+$4! 4/+/0$+! (2! JIAN!
5%/31,)5(50'&!", ) *$AH5-"$(+,4$10,+$0: I"#, 014/+/0$+1-(*0,0-+ QU@AL ¥5-'$(+, 450! 2+#$!: SEID/*41J: KSF!
)$*$7IMaCIIFE-$(+,4$0!(21+#$I88ENS*$7ILNKI*5-$(+ 450! (21+#$I>LNS*$I/*4Mal*5-$(+, 450! (21 +#$IMO+!
[*AIN*41-(4(*1%(0,+,(*0! (2! +#$! O@M!)F*ES$! - /$*()/0+.(%(4 O Cyclophorus herklotsi 4! Pomacea
sp.1=$.$150$4!/0! (5+).(5%0!+(1.((+!+4#$1%6#8 () $*$+,-| +AHATBUN!.$), (*! (2! +#$!.GHI!-'50+$.1=/0!
$3(6$41-(3%'$+$'&12.(3U/"*/'&OSOYOL, +1-(5'AM(+11$Y/ ) *$4Y-. (00" 1+/9/145$1+(1, +O1, ) #16/. /1, +&:!

[ <$=,0871+#S$1+#, 41-(4(*1%(0,+,(*01 (21+#$1 O @BIHB!$9-'54$412.(31/*/' &0S0!1 45! +(10/+5./+,(*1/+]

+#$0$196(0, +,(*0:!

"HSIP/&S0, /! *2$.$*-F+ $BI(21+AFKVL5'I(*/+/ 11/0SA(*I+#SI-(*-/+$*/+$A14/+/0$+! OI0#(=*1 *I" )5 $!

a:M> Y &I-(*0,0+$*+1+(%('(),$0'=5.$!(10$.6$4!=, +#+HSIP AV AN I+ &0S07 +#(5)}H0'4,22$.$*-$0!
F4(%('()&1=$.$!(10$.6$4! *1+#$IH_1/*/'&0,0!DPAT7!1%%$*4,91a:MUN; 711%%$*4,91a:NI/*4IH_711%%$*4,9!
a:LF:I"#$1>&).(%#, /1/.$).(150+'&105%9%(.+$4! /011 3(*(Yo#&'$+,-1).(5%! *1/"1/+/'&0$0! DcJj\; 7! Zdj!
H_11((+0+./%).$%',-/+$0V/*41= +#/IP/&SOF0+$.,(.1%.(1/1,' +&IRIAdF:1>(=$6$. H$1%(0, +, (*I(21+#$!

>&). (Yo, [1=, +# X1 +HSIX/*%5'3(*/+/1.$3/, *015% $O('6$4: LA +#SIPAI AN /4 &OSOI +#$1>&,). (Yot !
1.$!.$-(6$.$41 /0! +#$! 0,0+$.1).(5%! +(! /! -'/4$! -(3%.,0,)! +#$! X&./3,48"(,4$/7! b'/-,4(.1(,4$/! /*4!

13 %#,1((,4$/'DXXIId:CMIPAIL5+I(*&INjI\: 11 ((+0+./%0F 115+ 0 H#$10,0+$.1). (5% (!/1-/4$1-(3%.,0,)!
250+ +#$! b'/-,4(.1(,4$/! /4! 13%¢#,1((,48/! * +#$! H_! /*/'&0,0! DIcj! H_! 1((+0+./%O0R;+#,*! +#$!
>&).(Yo#, IT1+#3.5! 0%. *-,%'$14,6,0,(1 1$+=SSEHSI O, *,(, /1 (*| (*SI#/*41/*411-4$1-(3%.,0,*)!

["HH$1.$3,* ¥V H&). (Yot [<1+/9/1D; &3*/$(, AS/FI(*H+#S$I(+#$.:1"#,014,6,0,(*1,010+.(*)'&105%%6(.+$4!=, +#!

%&,



B! &3%1$(,43/105%%(.+$4 HICKN\; 7ICKjIH_11((+0+./%0!/*AXAM:dd!PA7I15++#$IH_1/*/'&0,014($0!
*(+105%6%6(.++HBHS, ). (5%61.$'/+, (*0#, %61 1$+=$$*+#S11-.((9,4/$1/*41/1-14$1-(3%.,0,%) +H#SIX#&0,4/$7!
:&3*/$,4/$71P5.¥5%, 4ISY*AIX' (.1, 4/$IDI'O(L, *- (Y6 (./+ ¥ +HSIP5' * 4/SF:', +# *+#$L&3*/$(,4$/7!

S 1-.((9,4/% "#16$!/10,0+$.1).(5%! .$/+,(*0#,%! +(1 /1 143! -(3%.,0, PH$! X#&0,4/$7! :&3%/$,4/$7!
P5.*5%,,4/$! /41X [%(.1,4/$!DI'0(!,*-(.%6(/+ %) +#$IP5' * 4/SF! *I+#$IPAI*4N:1/*/'&0$0105%%6(.+! *!

K\ IL((+0+./%0*AIX XIM: ddIPA:I>(=$6$. 7 1+#8!1-.('(9,4/$!/.$).$-(6$.$4/01+#$10,0+$.1). (5% !+ (1+#$!
XH&O, 43! *+#SIH_V+/'&0, BEBY#I=, +#(5+10,)*,2,-/*+105%% (. +: "HSIX#&0,4/$!/.$).$-(6$.$4/01+#$10,0+$.!
).(5%! +(1/1-'/A$! -(3%.,0,%)! +#$! :&3*/$,4/$7! P5.%5%, ,4/$! /41 X'[*(.1,4/$ DI'O( *-(.%(/+,*)! +#$!

P5'* 4/$F! *I+#$IPAI*4I; 1+ &0$0!=, +#1=$/<105%9%6(.+! DIMjI\; 1((+0+./%0! A X XIETPAF =#,'$!
HHBIXHE0,4/5!1.$1.$-(6$.$41/01+#510,0+8.1).(5%! +(!-+#$! 1-.((9,4/$! ¥1+#$IH_1/*/'&0,071+#(5)#! =, +#(5+!
0,)*,2,-*+! 05%%(.+: "#$! ;&3*/$,4/$! /.$! .$-(6$.$4! /0! +#$! 0,0+%.1).(5%! +(! -/4$! -(3%.,0,%)! +4#S!
P5.%59%, ,4/$1/*41X'[*(.1,41$I1D/'O(!,*-(.%(/+, )1+ #$IP5' * 4I$F1 *I+#SIPAI*AI\; /4 &0$0! =, +#1=$/<!
05%%(.+! DIAjI\;! 1((+0+./%0! /*41 XXId:ZM! PAFT! +#(5)#1 +4#$! :&3%/$,4/$! . $! 0#(=*1/0! [*15* $0('6$4!

(' &+(3&!, *I+#SIH_I*'&0,0:1" /" &TI1+#$IP5.*5%, ,4/$/.$125"&105%% (. +$AF/O1+#$10,0+$.1). (5%!2(./1-'/4$!
-(3%., 0,%)I+#S$IP5' * 4/$/*41X'*(.1,4/$!DMddj!\; 7!Mdd!H_I1((+0+./%0!/*41XXIM:dd!PAF:

%&*-



Planorbella subcrenata

Planorbis planorbis] Planorbidae
Bulinus natalensis [Bulinidae]
Ferrissia californica [Planorbidae]

97/96/1.00
100/100/1.00

100/100/1.00

50/-/0.71 Burnupia sp. [Burnupiidae]
100/100/1.00

Bakerilymnaea bulimoides
51/-/0.79) Stagnicola sp. Lymnaeidae LymnaGOidea

Lanx subrotundata
100/100/1.00

98/98/1.00 Sibirenauta elongatus

Hygrophila

) Physidae
Physella gyrina

100/100/1.00

95/70/1.00 Acroloxus lacustris

] Acroloxidae

100/100/1.00 Pseudancylastrum sp.
Chilina patagonica [Chilinidae]
Latia neritoides [Latiidae] Chilinoidea
Pyramidelloidea

Glacidorboidea

~==mill Amphiboloidea

e A cochlidimorpha

50/-/0.96 97|/77‘/1_'00——Ellobiida

— ———ssll Stylommatophora

85/58/100 s Systellomatophora

|—l Siphonarimorpha

—————. S coglossa

Hydatina sp. | Acteonimorpha]

--1091

1?()/1 00/1.00

--10.91

100/100/100

I Pomacea sp.
1

] Caenogastropoda outgroup

Cyclophorus herklotsi

—
1% |

O8-&(SELP/&S0, H%#& ) $*$+,-1+.$B (21+HBIX/*065'3(*/+/11/0SA! (*I-(*-/1+$*/+$410$ Y 5$*-$01(21IIdN!
5%/31,)5(50'&!/ ) *$41*5-'$(+,4$01 2. (31 +#$!-(31,*$41 4/+/0$+! (2! +#$!;8E! D/*41 J:KSF!)$*$7! +#$! 8SE!
)SHSTHHASISL)SHSIFAI+HSIMO+*AIN*A1-(A(*1%(0, +, (*01(21+4#$10 @ MDSSBINA-HS* (450! $%. $O$*+!
1((+0+./%!05%%(.+!'DMddd!.$%',-/+$OF12(.\; *4IH_1/*419%(0+$.,(.1%.(1/1,,+,$012(.IPAID1/0$4!(*10+1ZJ}!
(2!+.$SOF!.$0%S$-+,6$'&:1P((+0+./%!05%%(.+!6/'5$0!" SO0 +#/*1Idj!/*41%(0+$.,(.1%.(1/1,,+,$0I'$00! +#/*Id:Z!
[$U*(+] O#(=*:1 "HS | OH/ASA! [.$/1 ¥ +HS! >&). (Yol ! *4,-+$0! +#/+] +H#S! *+$..$'/+,(*0#,%0! = +#,* +#$!
'&3*/$(,45/%12/3," $01/.$I*(+1=$"1 $O('6$4:1"#$10-/'$11/.1.$%.$0$*+0!MI05 10+, +5+, (*/'-#/%)$1%$.!Mdd!
*5$(+,4819%(0, +, (*0:11"19%6/*%65'3(*/+$1-14S0Y. $1-("/%60S41$9-$%0+ I+ HS U}, /1 A4S+ (/" (=11$++8.]

6,0,1, +&:

L<I<B+#"-$.,)9'4$6)".)=(".4%(810"2%$)55U&$.%%$4 )

1+ (+/1 1]l ()5S0 =551, 45*+,2, SA1 5 +#$1+ /0., Yok (3B 4/+/0$+ (21 +#$1 2(5.1#&). (Yo, 11 +/9/7
Acroloxus'DI-.('(9,4/$F 7! Physa! DX#&0,4/$Bimphalaria'DX'[*(.1,4/$F! [*4!Lymnaea'D;&3*/$,4/$F!
(21=#,-#INAMI(+#('()5$01%. (45-$410,)*,2,-/*+1+ $SOIDL((+0+./%105%%(.+ 1 ZdF:|@21+#810,)*, 2,-/*+ 1+ $$0!cal

+.$$0!05%%(.+!+.$$!M!, *IA#rdtbxus'DI-.('(9,4/$F!-'50+$.0!=,+#hysa DX#&O0,4/$F\*Blomphalaria!

%"."



DX'/*(.1,4/$F! '50+$.0! = +Hymnaea! D;&3*/$,4/$F7! JZ! +.$$0! 05%%(.+! +.$$! NI *| Ah:obtdxus
DI-.((9,4/$F! -'50+$.0! = +#Biomphalaria DX'[*(.1,41$F! 41 Lymnaea D;&3*/$,4/$F! -'50+$.0! =, +#!
Physa DX#&0,4/$F1/*41K1+.$$0105%%(.+!+.$$IL! Hetbibtus!DI-.((9,4/$F! -'50+$.01=,+Eymnaea
D;&3%/$,4/$F!/*41 Biomphalaria\DX'1*(.1,4/$F1-'50+$.01=, +8flysa DX#80,4/$FID"/1'$la:NF:IPAI*4N:!
UoH&' ()$*$+,-1+.$$01-(*0+.5-+$411/0$4! (*1/105%$.3/+.,91(21ad]IKY/3, *(1/-, 4012, (I+#HS$I-(*-/+$*/+, (*1(2!

]I A (580! 05%%(.HBISIIDMdd)!\;11((+0+./%0!/*41XXIM:dd! PAF:!

ARSI+ [50-. Yo (3B14/+/0$+1(212,6$1+/9/I D] 1#&,). (Yo, [*1+/9/1%'501 (5+) . (5Y%F 71/1+(+/'1(2IMKa! (.+#('()5$0!
=$.9!,4%*+,2,$4:1 PAI [*41\;] %#&'()$*$+,-! +.$$0! =$.$! -(*0+.5-+$4! 1/0$4! (*! /' 05%%.3/+.,9! (2! NILNJ!
5%/31,)5(50'&! /' ,)*$41 [3,%(! [-,401 2.(3! +#S$! -(*-/+$*/+,(*1 (2! /"l MKa! (+#(()5$07! =,+#! +#$!
0+&'(33/+(%#(./*! Cepaea nemoralis'50$4! /01 +#$!(5+).(5%!+(1.((+!+#5!+.$30: ! Ad${94€/(), 50! =3.$!
(10$.6$4! = +#1 1(+#! PAI/*41\:1D"))5.$! a:NF: A%l +#, 01 %6#&' ) Ht8Tloxus' D-.((9,4  /$F1#/01/10,0+$.!
+9(*.$'1+,(0#, %! +(1/1-'14$1-(3%.,0,%) Physa DX#&0,4/$Efhnaea'D;&3*/$,4/$F!/*4! Biomphalaria!
DX'/*(.1,4/$F!=,+#125"105%%(.+'DMddj!\;! 1((+0+./%0!/*4! X XIM:dd!PAF:!; <$40HM X#&0,4/$F!,0!
0+.(*)'&!105%%(.+$41/01+#$10,0+$.1+/914§V-(3%.,0,%)! Lymnaea!D;&3*/$,4/$F\/*4 Biomphalaria!
DX'/*(.1,4/$F! DKJj! \;! 1((+0+./9%0! /*4! XXIM:dd! PAF:! " */"&7Lymnaea! D;&3*I$,4/$F! [*4!

Biomphalaria\DX'[*(.1,4/$F!/.$125"&!05%%(.+$4!DMddj\;!1((+0+./%0!/*4IXXIM:dd!PAF!/0!0,0+$.!+/9/:

"11'$! a:NB! "#.$$/+$./+,6$! +.$B! +(%('(),$0! 2(.| +#$! 2(5.1 #&).(%ott, [ +19/71 O#(=,*)! +#$! *531$.! (2!
(A#('()5$0105%%6(.+,*)1$/-#1+.$BI=, +#11((+0+./9%6105%%( .+ Zdj: XH&' () $*$+,-1+.$$01 2(.1$/-#1(+#(' ()5$!

=$.$!-(*0+.5-+$4150,*)13/9,353!",<$' #((4!/*411/0$4!(*!/3,*(!/-,4!0$Y5$*-$ 01

=(3$)B =($9)9 =(39))
Acroloxus Biomphalaria Acroloxus Lymnaea Acroloxus Biomphalaria
=(3%9
Physa Lymnaea u| Biomphalaria Physa  n| Lymnaea Physa
A&2>$()"N) cal Jz K!
"(0+"#"-"&4)

%'%



:daal

L 7 s300]
A ¥ [Lym B Y [Ly |
1.00 100
]
Biomphalaria [Planorbidae] |*= Biomphalaria [Planorbidae] =
1.00 P = 85 1p ia =
5 2
& £
S0 &0
1.00 Physa [Physidae] E’ 100 Physa [Physidae] E
'Acroloxus [Acroloxidae] —A 0 l0xus [Acroloxidae]
Cepaea non-hygrophilan panpulmonate outgroup —Ccpeq non-hygrophilan panpulmonate outgroup

08-&($)CP/&S0,/*IDIFY/*413/9,353!", <$' #((4DPFI%HE ()$*$+,-1+.$S0! (21+#$!+./40-. Yo+ (3$14/+/0$+!
(212,65! +/9/! DI&,).(%#, /' %'50! (5+).(5%F7! 1/0$4! (*1/105%$.3/+.,9! (2! NILNJ! 5%/31,)5(50'&! /', *$4!
13,%(1/-,40:W/'5S0! (1 +#$1*(4$0!.$%.$0$*+! 1((+0+./%!05%%(.+! DMddd! .$%',-/+$OF! 2(.1\;1/*41%(0+$., (!
%.(1/1,,+$012(.IPAID1/0$4! (*I'/O+ZJj! (2!+.$SOF!. $0%S$-+,6$'&:| P(E9B%6416/ 5$0!'$00! +#/*11d;!
[*41%(0+$.,(.1%. (1/1,',+,$0VS00IH+#/*1d: Z1/ S (+10#(=*"#$10-/'$!1/.1. $%.$0$*+0IMIOS 10+, +5+, (*/'1-#/*)$!
96$.IMddI*5-$(+,4$1%6(0,+1(*O0:

!
L<JB84%&448".

"HBI3(*(UH &I (21+#SBI>&). Yok, T1+#3,.10,0+85.1).(5%!.$'/+, (“0#, %! =, +# (+#5.B(EA%!).(5%0!/+4!
RSB+, (F0H,%01/3(*) | +#$SI#&). (%#, [+12/3," $0!1=$.$1$9/3,*$4! 1/0$4! (1 JJ] 21 5+/31,)5(50'&/!

[ )*$41%5-$(+,4$10,+$0! (21 2(5.1-(*-/+$*/+$41)$*$0: "#$! *+$..$'/+,(*0#,%0! (2! +#$! 2(5.1'&3*/$(,4$/*!
2/3,' 80! DI-.((9,4/$7! X#&OD,4/$7! ;&3*/$,4/$! [*41 X'I*(.1,4/$F! =$.$! /'0(! $9/3,*$4! 1/0$41 (*! +=(!

05%8%.3/+.,-$0!(2!ad]IK!/*NILND3,*(1/- 401 (2!+./*0-., %+(3$!0$Y 5$*-$O0!!

AX(5. | %6#8&'()$*&! 1/0$4! (*1 2(5.1 0+/*4/.41 3/.<$.07! +#$! 3(*(WHE&'&! (2! +#S$! >&).(%#,'! 0! .(150+'&!
-(*2,.3847) -(*0,0+$%+1 = +#! %.$6, (58 %6#('(),-/! /4! 3('$-5'.] 0+54,$0! D>51$*4,-<7! McZKU!
H(.40,$-<7!MccNU!P/.<$.7INddMU!F8alsAINddMU!g'5003@('1! ef al:7INAdKU![,*/% (&4 al:7'NdMdU!
_m.)$.4t al:7!NdMdU!b($11$'$.1i!g'5003/@)('1 7 NAMMU!G(-e# uZ: 7INAMLF: I+ #()#1+#$1>&). (Yo, !
1.$! O#(=*1 /0! +#$! 0,0+$.1 ).(5%! (2! /! -14$! -(3%.,0,%)! +#S$! X&./3,4%"(,A$/7! /-, 4(.1(,4$/! /*4!
13%#, 1((,4$/), *1+#$IPAI/*/'&0,071+#,01.$/+, (*0#, %!, 01%(+10,)*,2,-/*+ SOG4 1&1+#$1\;1/+/'€0,0:!

"4 0106'/-$3$*+!, 01-(0,0+$*+1=, +H+#S$12, %4, %) (21], */% 41: 'IDNAMAF 7!1=#(10#(=$4Y10,3,'/.1%'/-$3$*+!

%'&



2(HHS$I>&).(Yo#, 1=, +#1.(150+105%9%(.+11/0$4!(*IP/&S0,/*/*/' &0, 0: A HHSIH_ 1+ $$7HHSI>E). (Yo#, 1)/, *!
“BO+$. 1= HHHHSIDA( L( A/ *A3%#, 1('(, A4S/ 15+ +HBIX&.13,45"(,4$/12/"1$0S=H$.$! *+#$1+ $$:!

S1.'&) 3(.%#('(),-I') 0+54,30! %.(6,4%4! 4,22$.5*+! %'/-$3$*+01 2(.!| +#$! >&).(%#,'/! D>51$*4,-<7! McZKU!
H(.40,$-<7IMccNUIP/.<$.7INddMF:1;, <$=, 0$ 71+#$196(0,+, ((2H+#$1>&). (Y (M 4%/ 065'3(*/+$!
+.$$083/,%0! 5*-$.+/,*11/0$41(*1%.$6,(50!3('$-5'/.10+54,$0!Dg'5003/@)("1! et al:7!NddKUI[,*/%(',\i!
9’5003/ @('17!NdMdU!_m.)}$47:7'NdMdU!b($11$'$.1ilg'5003/*@)('1 7! NdMMU!g(-e¢lal: 7!NdMLU!

G(3$.(! et al:7'NdMalF:!

h,+#, 1SR (Yo#, 1T1+#$.$1,01/1-'$/.11/0/'14,6,0, (11 $+=SSH+H#SIOH,  *, (,AS/ (I (“S1#/*A1*41/)1- 4$!
-(3%.,0,%)! /"1 +#$! $3/,* *)1 #&). (Yo, ¥ +19/! D;&3*/$(,AB/F! (X1 +#$! (+#$.:1"#,01 2,*4,%)1 05%%(.+0!
%.$6,(5013(.%#('(),-/'10+54,$01(21>51$*4, -<IDMCZKF!/*41H(.40,$-<IDME4!/'0(105%%(.+01%.$6, (50!
3('$-5'.10+54,$0!Dg'5003/**Q)('1! et al:7'NddKU!b($11$'$.ilg'5003/+€)('17!NdMMU![/6,0(¢t al:!
NdMaF:1h, +#,*+#$1:&3*/$(,4$/71/10,0+$.1).(5%.$'/+,(*0#,%! ,01.$-(6$.$41 L$+=$S*1+#$!I-.('(9,4/$!/*4!
11-14$1-(3%.,0, )1 +H#$! XH&OY/$T!;&3*/$,4/$7! P5.*5%, ,4/$! *41 X' [*(.1,4/$! DI'O(! *(.%6(./+,*)! +#S!

P5' % 4/$F:1"#,01.$//+, (Y0, %!.$-$, 6$4 1, JHI05%606(.+!, M+#SIPAIFAN: 114/ &OSOID+#(5)#1=/0M(+1.$0('6$4!
(5. H_41'&0,0F! 1/0$41 (X1 +#$!1 2(5.1 0+/*4/.41 3/.<$.0:1"#$.$! 01 #,)# 05%%(.+! H.013$.!).(5%!
S+, (FOH#,%! 1S+=$$*1 +#S$! 1-.((9,4/$! /41 ! <14$! -(3%.,0,%)! +H#S$! X#&O,4/$7! ;&3*/$,4/$! [*4]
XIH(L,AI8! ¥ +#$! 4/'8&0$0! (21 +H#$! >&).(%6#,'1! 1/0$4! (* +./%0-.,%+(3$! 4/+/0$+0:1 A%l +#$! $/.'&!
3(.%6H#('(),-" 0+548&! (2! >51$*4 -<| DMCZKF! +#$! |-.('(9,4/$! =315 (5%$A =, +#1 +#$! [+, 4/$! /01 1 (+#!
2/3," S0 #/6$! /1 %/+$" 2(.3 O#/%S! /41 +#$! %.(0++$! )/*41 #/01 /1 4,0+ *+,6$! /. [¥)$3$*+! >(=$6$.7!
H(.40,$<! DMCCNF! %'/-$41 +#$! I-.((9,*$,! =I+#$I&3%/$(,*$,! /41 X'1*(.1,*$,:! @5.! 3($-5'/.!
%t&'()$*&! 4($0! *(+! 05%9%6(.+! >5IHRO! %'/-$3$*+! (2! +#$! 1-.((9,4/$! =, +#1 +#3$! ;/+,,4/$! 15+1 4($0!
05%%6(.+! +#$! /00(-,/+,(* (2! +#S! I-.('(9,4/$! = +&B*/$(,4$/*1 2/3,,$0! DI-.('(9,4/$7! ;:&3*/$,4/$7!
XH&O, A4S FAVXTH( L HISEIHS! S+, (Y0, %! (21 +#$! I-.((9, 4/ +(! (+#5.1#8).(Y6#, %1 2/3," $0! *1 B
3('$-5'./*/'&0$0!(2!g'5003/**  @('1! et al:'DNAAKF!=/0I5*-'$/./*416/. $4Y--(.4, %)+ (+HSI%6H#& ) $*&!
$-(*0+.5-+,(* 3$+#(4! 50$4:! GS-$*+! 3('$-5'/.! /*/'&0$0! 1&! [/6,0(*let al:! DNAMaF! %.(6,4$4! 0+.(*)!
05%%(.+! 2(.! +#$! 0,0+$.1).(5%! .$//+,(*0#,%! (2! +#$! I{$(S4#! /! -/4$! -(3%.,0,%)! X#&0,4/$7!

&3S, 41! 41X 1*(.1,4/$)=#,-#1 01-(*0,0+$*+! =, +#1+#$1%(0, +, (*1 (2!1-.((9,4/$! * (5.1 PAI /*41\;!

%Il n



[4'€&0$011/0$4! (*10+/%4/.413/.<$.01/01=$"1/01=, +#1+#$1%(0,+,(*1(2!I-.('(9,4/$1 1/0$4! (*1(5.!/*/ &0$O!

(2! +#$!+./50-.,%-+(3BI+/0F+:1 A* +#$1 3(.$!.$-$*+! 3('$-5'.1 +.$$! (2! 8(4/+$*<(i! X$+.(6! DNAMCF7! +#$!
I-.((9,4/$1=5.$1 0#(=*1/01+#%$10,0+$.1).(5%! +(1/1-/4$1-(3%.,0,%)1 250+ +#$! :&3*/$, 4/$! /41 X#&0,4/$!
[<A1%(+1 554 ) +#$! X (. 1(,AS/T! +HHB)#! (&) (*$! %o#&' ()$*&! .$-(*0+.5-+,(*1 3$+##(4! =/01 50$4!
DP/&$0,/*1/*/'&0,0F:| @5.!/*/'&0$01 4(1*(+105%9%6(.+1+#$! I-.((9,4/$!%'/-$3$*+1 *18(4/+$*<(1il X$+.(6!
DNdMdF:!

"HEIXHEO,4/$!/.$!.$-(6$.$41/01+#$10,0+8.1).(5%! +(1/1-'50+$.1-(3%.,0, )| +#$!;&3*/$,4/$7! P5.*5%, 4/$!
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stagnalis 1&A$$%!GHII0OPYS5$*-*)X'(8!(*$: 1Z7I$]NJ]al!

8/,+(57! H:! /¥4I H$, 7! \:7! McKZ:! "#$! *$,)#1Q(,*,*)! 3$+#(4B! /! *$=! 3$+#(4! 2(.! .$-(*0+.5-+,%)!
%#&'()$*$+,-1+.$9Q:!S-(:IG$0(5.: !]7!]dagNJ:!!

8#$*7Ih:7!;$718:7!;,7!s:1/*41>57!":7\NdMa:!83Yg,+B!/R4B02(.3!/*415'+./2/0+!+(('<,+!12(.I"18"Ife!
2,'$13/*,%5'/+,(*:IX;(8!@*$:IMM7!$dMaL ¢aN:

83,+#7! 8:h:7! @63$.1$$<7! G:7! h($0$7! O:G:7! b,'1$.+7! h:7! b,"$6$+7! X:\:7! Mcc]:! | "#$! )$*$+,-1 4/+/!
$*6,.(*3$*+7!/*1$9%/*4/1'$!bEA!2(.135'+,%'$!1 0$ Y 5$*-$! /*/'&0,0:11 O(3%5+:11%%":! P,(@F!!M
aZNBZJ:!

8('4/+$*<(7' S:W:! [*41 X$+.(67! 1:1: 7! NdMc:!\50-5'/+5.8! (2! +#$! %$*,/'1 -(3%'$9IB! I! *$=! -, +$.,(*! ,*!
5*./6%"*)+#31%#&'()$*&! (2!>&).(%#,' ' Db/0+.(%(4/B!X5'3(*/+/F:!_:N\(.%#(":NKd7!Q@KJ!

8+/A$*7'G:7IP$/'7!g: 7P (*2,$'47!_:g:7INddd: !I"#$!394487)$7MccK: INS+#(40N(:!P, (:IMLN7!M®™NJ
MLd:

8=(22(.47![;;:7'NddN:IXIEX: I X#&'()$*$+,-1/*/'&0,0!50,*)1%/.0,3(*&! De/*4! (+#$.1 35+#(40F 7'W$.0, (*!
]:d1Md:!185*4%.'/*47\IB!8,*/5%.1100(-,/+$0: !

"[1/., 7' SN /*418571 M TINAMZ: I X(+#(\O; B! %/./"$ (+#('()&! %.$4,-+,(*150,*)N\O; 1 2(.I +#3$! .$/'3! (2!
3/00,631)$*(3%!/6/,'11,',+&:! P)HI[/+/'l:NT7']: !
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"#,$'$7!_7IMCLM:I>/*415-#14%$.18&0+$3/+,0-#$*1h$,-#+,$.<5*4$:IW("IA:1130+$.4/3BII:N10#$.1110(: ZZa!
%%:

h/'+#$.711:0:71;$$7!": 7' P5.-#7! _:P:A*AU ()#,' 7! [:(—7'Ndda#! Pluribus UnumB!l! %#&'()$*$+,-1/*4!
%#&'()$()./%#,-1.$/00$003$*+!(2!;/$6/%$9!DX5'3(*/+/B!*-&' 4I$F 7! /'H(.+#!13$.,-/*1)$*50!
(212.$0#=/+$.I" 3% MO X#&'()$*$+:!1S6(:  ]d7!IdNDMat

)
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N+'10$()]P5&22'( ,)'.6)N".%#&48".)
|
"#,00 =(.<! %.(6,480! 4%$+/,'$4! 3($-57.! %H&'()$*$0! 2(.1 +=( %/*%53(*/+$! ).(5%0B! +#$!
8+&(33/+(Yot (/1 *A1>&). (Yot [N [+135'+ %'S10-/'SO! *-'54, %) 4$$%6! %6H#&' () $*$+,-1.$/+, (*O#,%0! (21 +#$!
3/2(10+&' (33/+(Yott(X*AIH&) (Yo, '[¥1-'14B01/*412/3,'&  I'S6S'1.$/+,(*O#,%0!=, +# I +#$1 @ .+#5.$+#./!
[%41;83%/B(, A/ I"HSIS*-$.+/ FIB6('5+, (*1.&). 8+, (*O#, %0l +HHSI /OS2 H#$18+ &' (33/+ (Yot (/I *41+#S$!
2/3,&1).(5%! .$'/+,(*0#,%0! (2! +#$! @.+#5.$+#./! #/6$! 15$*! /44.500$4! *1 +#,01 0+54&:! ;,<$=,0$7! +#$!
%.(1'$3/+,-1 +$.$'/+,(*0#,%0! (21 +#$I#8&). (%#, 123, $01 /410512/3," $O1#/6$! 1$$*! *6$0+,)/+$4:!I!
+/9(*(3,-1.86,0, (*12(.1+#$I8+&'(33/+(VoH (/1 [*41>&) (Yo, [1#/01 1$$*105))$0+$41 1/0$4! (1 +#$!.$05'+0!

(2!+#,0!10+54&:!

Ao+ 10$()1(21+#,01+#$0,07!+#$11/0/').$!/+, (*0#, %01 (21+#$10+&'(33/+(%6H(./*I'/*410*/,'01/*410'5) 01#/6$!
1$$*1 *6$0+,)/+$4150,%)12(5.10+/*4/.413('$-5'/.13/.<$.01 D+#$!:8E! D/*41J:KBF)$*$ 7 +#$188E! ) $*$ 71 +#$!
SL)$ S/ A1+#SIMO+/*4IN*41-(4(*19%(0,+,(*01(21+#SI0 @M!)$*SRAME () $*$+,-15+,, +&! (21+#$0$!) $*$0!
[<41)$*$1%/.+,+,(*01=/01$6/'5/+$41+(/00S00+#$,.150$25*$0012( .1, *23..,*)10+&'(33/+(%6#(./1%H#&' ) $*&:
"H$11/0/14,6,0,(*), *I+H#$I8+&'(33/+(Yott(./1+.$B!, 0I0H(=*1+ (1 1S 1 S+=SSH+HSBI8-( (A (+,AIB*41" | (+#$.!
0+&'(33/+(%6#(/*1).(5%0! =, +#1.(150+105%9%(.+:| A*1%.$6, (50! 3(. Yo+ (MBA! +/9(*(3,-10+54,$07! +#$!
Uot&'()$*$+,- %(0,+,(*! (2 +#$! 8-((4(*+,4/$! #/41 $3/,*$4! -(*+.(6$.0,/'t D"#,$'SU! MCLMU! A,-#TTMcJc
McadU!"," $.IMcKEI(40,$-<7!McKaUW/5)#+7IMcKcU!8-#,'$8<(7Ndd dNHBIMABLR (5-#$+ il G (-.(, 7!
NAAJIF:"4$1064#& () $*$+,-196(0,+, (*I(21+#$18-((A(*+,4/$1/0$41(*1%.$6,(5013('$-5'.1/*/'&0$0'DG/3p.$n!
et al:TINAMNFY'0(L.$3/,*$4I5*-$.+1 */*416/. $AY--(.4, %)+ (HHSIoHE () $*&).$-(*0+.5-+, (13$+#(4150$4:]
@5.13('$-5".1/*'80$0!%.(6,4$!.(150-+105%69%6(.+12(.1+#$19%6(0, +, (1 (21+#$18-((4(*+ 4I$!+-+#$1 1/0$! (21 +#$!
8+&(33/+(YoH(./1 /01 +#$1 0,0+$.1).(5%! +(1/"1 (+#%.1 0+&'(33/+(Yott(./*1 +19/) = +#1 [" + $$! -(*O+ 5+, (*]
3$+#(40:1"#$1%.$6, (501 Q/-#/+,*(ARI/*AIQBEH/+ *(,4RI-/4$0! (2!/4$! et al:'DNAM7!NddaF!.$3/,*$4!
O+/1'$1,41(5.1/41&OSOI=, +#10, )%, 2, -*+1 *- $IOB! H1-+#$11((+0+./%105%%(. +12(. - +BSB*E, AR!1-/4S:1!

A HH$) 3(0+] $-$*+ -/00,2,-/+,(*1 (2! P(5-#$#kl:) DNAMZF7! +#$! 8-('(4(*+,4/$! #/6$! 1$$*1 )65+ +#$!
051(.4$.1/*<I+1+#$10/3!'$6$ B +HSIQ/-#/+ *( ARI*AIQEH+ *(,ARI-/4$0: | P/0SAI (I +#$!. $05'+0! (2!

(5.13('$-5'.1 /*/'&0$07! +1,01 05))$0+$4! +#/+] +#$! Q/-#/+ *(,AR! [*ATH (¥, *(,4R! -/4$0! O#(5'4! 1$!
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2100,2,$AY+/1 (5.4 <IHHFIHHBIB-((A(%+ 4 X451+ (1%. (%S, &) $2'$-++HBES6S'.$'/+, (*0#,%0!
=+ 4] HS) 8+&!(33/+(YoH (/0,68 +#/+] +H#S! 8-((A(*+ /1 [.$) 05-#1 [ 3%(A/*+-4A$] * +#S$!
0+&(33/+(Yott(/*1+.$ELS-/50$I+#$&!. SO('6S/OH+#SI0,0+8.1). (5% !+(1/"I (+#$.10+&' (33/+(YoH(./F1H90!
3%(A/HHH+125+5 $1=(.<I$O/3, *$ABH (5%!, *I3(.$14$%0-+#1= +HH+#S! *-'50, (*1(213(.$!+IHMN (43!
+H(ILS++$.15548.0+/* 41 $BEE+, (*/. &1 B+, (*O#, %0, +#, *1+#$1).(5%
P/0$4!(*I+#$!.$05"+0!(2!(5.10+54& 7!, +1#/011$$*1-(*2,.354HGH(+),*/'1;8EIM Q12./)3$*+1(2!h/4$! et
al:'DNAdM7!NA@BRS!3(0+!,*2(.3/+,6$1)$+$1 2./)3$*+1/3(%) 1 +#$!)$*$0150$41 *1+#,010+54&! <41 +#/+1 +1
=(.<O!=$"1/+! .$0('6,%)!.$'/+,(*0#,%0! /+! 3(0+!'$6$'0! I +#$! 8+&'(33/+(%#(./:! >(=$6$.7! ,+1 4($0! *(+!
$'/1'81.0(6S+HSIASSU! $6S'L.$'/+,(*0#, %601 +1+#516$.811/0$! (21 BB /*1-/4$:] SO%/*4,*)!
HHBISH) A (21 +HS! SENSHSISO/3, *SAFA1-(3L,* ¥)! +1= +#1 (+#5.1)$*$0!,01*$-$00/.&!+(125"&! $O('6S$!

HHSLS!+, (FOH#, %01 =, +# *1+H$I8+&' (33/+(Yott (I T1%/ +,-5']. &I+H#(OS!/+ 1 +#S11/0$! (21 4#$1-/4S:

"HSIOHE () S S+ -L.$/+, (FOH,%60!=, KEHKD . +#5. $+#.MHI6$11$$*! *6$0+,)/+$UWH1L0$()B0,*)/'3(0+!

B! 2505 +#1 (21 +#$1;8E1.GHIN$*$! D, *-(.%6(./+,*)1 %/.+1 (21 +#$ TKBF:1 h, +#,* +#$! @ . +#5.$+#./T) +#$!
OH(*4.,* AI$T10%$./0+ 4ISTIWS.+,),* 4/ST I-#/+*$" 4I$I A1X] +5' 4/$!/.$!.$-(6$.$41/0! (o4& 'S+ -!

5% +01 = +# .(150+! 05%9%(.+! =#,'$! +#$! X5%," 4/$7! S* 4IS7! [*41 W/"(*, 4I$! [.$! *(+! .$-(6$.$4! /0!
3(H(YH&'S+,1).(5%0! | +H#$! + $HB! UoH&' (S $+,-1 +. 5! O(E0-'$/.1 1/0/'1 4,6,0,(* 1$+=5$*! +#$!

OH#(*4.* AISI*A1+#$) SO+ (21+#$!@ . +#5.$+#./:1"#,01050698(5!%.$6, (5012, *4,%)0!(2! /484 DNddM7!
NAdaF7!+#(5)##$.$!,011/0$4! (*13(.$I14/+/1/*41= +#125"105%%(.+: V48 alt DNAMdF!. $6$/'$41/11/0/'

., H(+(3&! 1S+=$$* +#S! O#(*4.,*, 417! INS-, 4/B! 41 +#$! $3/,* )| (+#5.$+#./* +/9/:) @5.1 0+548&! 0!
S(¥0,0+$*+! =, +#1 +#S0S! 2,4 )01 *I $0%$-+1 (21 +H#$! O#(*4.,* 4/$! 15+ /1'/-<! (2! 0/3%'$0! %.$-'54$4! +#$!
<50, (<I(21H+#$INS-, 4/$1,*1(5.1%/ '&0$0:1GS-$*+13('$-5'.10+54,$011&IH$<(/lI!O('$SOIDNdMaF!/*41>/.

et al:'DNAMZFIO#(=$41+#]+1+#31%. *- %6'$14,6,0, (1=, +#, *+#S1@ . +#5. $+#./1 011$+=$$*+#SIO#(*4. *,4/$1%'50!
NGRS X AIBU (KIS S A A HS!$3)  F)(AHE SHE N (FIHHSI(+#S.1) 1,%71(5.1.$05'+,0!
-(*0,0+$*+1=, +#IHHS0SI2, ¥4, %01, *L.$0%$-+ (2 HHSIOH(*4. ¥ A/SI15+=$14, A(+] *-'BASHHS!" 5*-/+$" * 4/$!
(5.1 4 8O$0: "HE! 5*-$.+/ F+&1 1 +HS! /01 S+, (*0#,%60! =, +#,*1 +#$! @.+H#5 S+ 4] +#$1'/-<! (2!
SO(5+, (1 +#.(B)H#(5+! (+#5.1 YoDH2! +#$! +.$$! -(5'41 18! /++.,15+$41 +(1 %((.! +/9(* 0/3%',*)!1 /01 =$"1 /O!

%.(1/1'&1A5$!1+(1./%,4!1$6(5+,(*/.814,6$.0,2,-/+,(=H, +#, | +#$! 3/, *I (+#5.$+#.) (5% H/4$4! . $/!
( (5+,( ( ( pL(
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(1. $$70,)5. S NEI"#$.$2(.$711/0$41(*1+#$1.$05'+01(2!(5.10+BYBID +. (%) &105))$0+ 41+ #/+1/ 44, %)1+/9)!
2.(BHHSINS-, 4/SI*41" 55-[+$" * 4/$Y01=$"1/0150,%)13(.$!6/.,/1'$I3('$-5'.13/.<$.01/.$1*$-$00/.&!
F1S++$.15%4%, 0+ A+ HBI06HE (S S+ -1 B+, (X0, 0601= +#, *+H$1 @ H#5 S+

"H$12/3,'8 G.(5%!  *+$..$'/+,(“0H#, %601 £# H+#$I>&). (Yo, /1 #16$1 LSS, *6$0+,)/+ S 10$() K60, *)!
['3(0+1+#$125CH)+#1(21+#$1;8EL GHINS*$ID, *(.%6(./+,*)1%/. +1(21+#$1J:KBF:"#$1%. *- %6'$14,6,0,(*1,*
+H$! >&).(YoH, 11,01 O#(=1 +(1 1) LS+=$$*! +4#$! O#,' *(,4$/1 /411 /4$! -(3%.,0,%)! /"l +#$! $31,%)!
#8&).(%o#,'[*1+/9/1D;83*/$(,4$/F:!"#,0105%96(. +0!+#$!.$05'+0!(21%.$6,(50!3('$-5'.10+54,$0! Dg'BO03/**
9('1! et al:7'NddKU! [, */%('gt al:7!NdMdU! _medl:7! NdMdU! bm$11$'$.! il g'5003@('17! NdMMU!
[/6,0(1$+1/:INAMaF: I"#$13(*(Y%oH& &I (21+#$!I-.('(9,4/S7IXH&O,4/$!/*41,&3*/$, 413!/ $125" &105%%( . +$4!
F1(5.13('$-5'.1+.$$0:1>(=$6$. 71+#SIX/*(.1,4/$1/014$2, *$411&IP (5-#%e¢lal: DNAMZF 1/ $1*(+1.$-(6$.$4!
JOM1B(H(YoH&'S+,-15% +145S1+(1+#$1-'50+$. *) (21+#SIP5' * 4/$I= +# *I+#SIX (.1, 4/$:1"#S$! *-'50,(*1(2!
HHIPE' * AIBI=, +# KHEBIX (1, A/SHHOILSSHIOH(=*1, 1%.$6, (50!3('$-5'/.10+54, $0ID\(.)/*ket al:INdANU!
_—)$*0$tk al:INAA]UNI'L.$-#+dt al: 7INAAZET7!+#(5)# +#$1%(0,+,(* (21 +#$IP5' * 4/$! * S+, (1 +(1 (+#$.
%'/*(.1,41+/9/14#/6$!.$-$,654!'(=105%%0(.+!, I+H#SBRGO: I"#$!13%6#,%6$%'S, */$I=, +#, *1+#$!,&3*/$,4/$!

PR VL (HHHSIX (LIS AI%-& HIBI=,+# M+HHEBIXT*(.1, 4131 $I0+. () &I05% 0% (. +$A/0I3(*(Yott& S+ -!
0512/3,',$0:1>(=$6$. 7! +#$!;&3%/$, */BI=, +#, *| +#$1:&3*/$, 4/ <41 L (+# +#$I X#&O, /! /*4!1%'$9,*/$!

=+ FIHHSIKRO, 4/$!) BIH(+].$-(6$.541/013(*(%H#&'S+,-10512/3,, $0:1P/0SA! (*1+#$1.$05'+0!(2!(5.10+54&7!
+1,0105))$0+$4H#/+1/14+/9(*(3,-1.$6,0, (H12(.HH#$1>&). (Yo#, [10#(5'AI1$I- (0,45 SAIL&IS +H#$.L$+/,* ¥ 1+ #$!
P5' *,4/$1/01/12/3,& 15+ $-100,28& %) +#$! [*-&' * 1/01/1 213, &1 (.1 1&!'(=$.,%)! +#$! P5' * 4/$! +(1/!

0512/3,'&!/'(*)0,4!+#$!1*-&' * 1= +# *1+#$12/3,'&IX'[*(.1,4/$:!!

"HS 5+$.$+,(0#,%0! /3(*)! +#$! '&3*/$(,4$/*1 2/3,"$0! DI-.((9,4/$7! X#&0,4/$71&3*/$,4/$7!

P5' * 4/$71P5.*5%, A/$!*AK'*(.1,AISF #/6SI1$$*1.$/0(*/1'&1=$"1.$0('6$41, *1%-+'10$()K60,*)1/10,%)'$!

0+/*4/.41 3/.<$.:1 >(=$6$.7! +#$&! /. B! *(+] 25"&1 05%%6(.+$4! /<41 *-(*0,0+$*+! = +# +#$! $05'+0! (2! .$-$++!
0+54,$011&1[/6,0(%¢ al:! DNdMaF!/*418(4/+$*<(1i X$+.(6! DNAMCF:1"#$.$2(.$7 BEEA$.+/<$1 /1

3(.B! 4$+/,'$4) YoH&'()$*$+,-! /+/'&0$0! Yo+'10$() L50,%)! 2(5.! 0+/*4/.41 3('$-5'.1 3/.<$.0! D;8E!
D,*(.%(./+,*)1J:KBF 7188E 71> LI/*41-+ 580+ !/*AIN*41-(4(*1%(0, +,(*0 (21+#$10 @ NI S $%. $0$*+/+,6$!

+/9/1 2. (31 +H#$! 3,1 #&).(Yo#, [*1).(5%0! =, +#,%112./3$=(.<! (2! +#$! X/*%5'3(*/+/1-(31,*$4! =, +#1 /!
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9%6#8&'()$*(3,-1 /*/'&0,01 1/0$4! (*1 +./*0-. %o+(3$! 0$Y5$*-$0! 4/+/1 2(.1 /1 $%.$0%*+/+,6$! 2.(3 $/-#! (21 +#$!
3/,%1 '&3*/$(,4$/*1 2/3,,$0! DI-.((9,4/$7! X#&0,4/$7! ;:&3*/$,4/$! [*4! X'[*(.1,4/$F: |"#$! (10$.6$4!

S S+, (YO#,%013(*)! +#S! I-.((9,4/$7! XH&OD,4/$7! :&3%/$,4/$7! P5' *4I$7) P5.*5%, 4/$! [*41
XP(1,4/% 11I0SM (M1 +#$12(5.10+/*4/.413/.<$.01 ¥ +#SI PAIFAI\; 1 /4/'&0$0! /. $I-(*0,0+$*+! =, +#1 +#(0$!
(1+/,*$41 1%+ 10S() RI+H(S)#I+#$&/ $I0H(=*1/015* $O('6$41%(&+(3&! *I+#S$IH_1/*D&B5.%.,0,%)'&7!
05%%(.+! 2(.! +#$! 3/2(.1 4,6,0,(*! 43-.$/0$0! ./,0,%)! 5*-$.+/ *+&! [1(5+! +#$! +(%('()&:! >(=$6%$.7! *! (5.1
& ()$*(3,-1/*1 &OSO2+#$12(5.I'&3*/B(,4$/*12/3," SOTH+#$!, *+$.. 5+, (*0#, %0H BN $0(6$47 1=, +#1
+#$!1-.((9,4/3! . $-(6$.$4! /01 +#510,0+8.(5%! +(1/1-14$!-(3%.,0,%)1 +#S$! X#&0,4/$71:83*/$,4/$71 /4]

X (14187 +#$! XH&O,4/$! $-(6$.$4! /01 +#$10,0+$.1).(5%! (21/1-'50+$.1-(3%.,0,%)1 +#$! :&3*/$,4/$! /4]

X'T*(.1,4/1$7'/*41+#3$];&3*/$,4$/1*41X'[*(.1,4/$).$-(6$.$4!/010,0+$.1+/9/:]

[5.,%)! +#$! -(5.0$! (2! +#0! %.(?$-+7! P(5-#$#kl:! DNAMZF! %.(45-$4! /! .$6,084! -/00,2,-/+,(*! (2! +#$!
>8&).(%6#, [:1"#,01-(31,*$41=, +#1(5.12,*4, %) O1$-$00,+/+$1).$/+$.10/3%' *)|(21+#$12/3," $OIP5' * 4/$!/*4!
P5.*59%,,4/$!/01=$"1/01+#$10512/3, &!1*-&' */$:I"5+5.$10+54, $01*$$41+(12(-BOKS0S!). (5%0!, *1 3(.$!

A$+]1=,+#11$++$.10/3%',%)1(21.$%. $0$*+/+,6$0!2.(31+4#$03$!).(5%,*)0:!
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I'L.$-#+710:71 g5#+71 g1 /*41 8+.$,+71 P:7) NURLS-5'/.1 %#&' ()$*&! (21 X'/*(.1(,4$/! Db/O+.(%(4/7!
X5'3(*/+/FB,*0,)#+012. (3I$*#/*-$41+/9(*0/3%' *):IN((:18-.:.La7INZ.c!

P/.<$.71b:\:7INddM:1b/0+.(%(40!(*I'/*4BI%#&' ()$*&714,6$.0,+&/*41/4/%+,6$13(.Y6H#P(I&L'S.. $0+:]
\("50-0:1%%: INbM]a

P(5-#$+71X:71G(-.(, 70 7INddJ: 1000, 2, -/+, (/41 (3$*-'/+ (I (21+#$1)/0+.(%(412/3, $0:N'/-((), !
1Z7'NLcZ1!

P(5-#$+71X:71G(-.(,7!_:X:71>/504(.27!P:71g/,37!1:71g/*(7!s: TIHtN$ 711: 71X/ <#/$6 7IX:718-#.m4A 7\:1/*4!
8+.(*)7! S:S:7! NAMZ:! G$6,0$4! -'/00,2,-/+,(*71 %(35*-'/+(.! [*41 +&%,2,-I+,(*! (2! )/0+.(%(4! /*4!
3(*(%'/-(%#(.*12/3,',$0: \/-C0/  laM7@Nal

[/6,0(71:7I\-[(=$"71D:8:71>(4$*7!_\:71_(#0(*71>::71g(5+0(6(5'(07'b:[: 7!, 57N\:\: 71>5'%, /57!
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Subulina striatella!! \'TIKKK ™M \HdNNacd! | \']MJLLd A NIMJILIK M
Glessula ceylanica!! \TIKZN MKzZL M \HdNNacM | \']MJLLZ M | \']MJL]Zz M
Lissachatina fulica!! \TKa] M \HdNNacN | \']MJLNd M | \'I]MJIL] M
Tl Achatina fulicaV
Coeliaxis blandii!! \Kaz Mo\‘JiKak M \HdNNacL! | \']MJLLJ' M | \'IMIL]D M
Thyrophorella thomensis!! \'TIKeM M \HdNNac]! | \MJLLc M | \IMJILlc M
Gonaxis quadrilateralis!! \TJKeL M \HdNNacz! | \HdNNZad! \HANNZNd
Cochlicopa lubrica!! gEL]MLMINM \HdNNaKN | \HANNZJM \HANNZNd
Vallonia excentrica!! \HdNNaJa! \HdNNaKL | \HANNZJN \HANNZNM
Chondrina clienta!l \HdNNaJZzZ! \HdNNaK]! | \HANNZzJL! \HANNZNN
Buliminus labrosus!! \HdNNaJK! \HdNNaKJ | \HANNZzJ]! \HANNZNL
Albinaria xanthostoma!\ \HdNNaJc! \HdNNaKa | \HANNZzJJ! \HANNZN]!
Drymaeus discrepans!! \HdNNaad! \HdNNaK2Z | \HdNNZzJa! \HANNZNJ
Gaeotis nigrolineata!! \HdNNaaM \HdNNaKK | \HANNZzJZ \HANNZN4d
Euglandina rosea!! \HdNNaaN \HdNNacJ! | \HANNZJK \HANNZNZ
Haplotrema vancouverense!! \HdNNaaK! \HANNZdN | \HdANNZaJ! \HANNZL]!
Rhytida stephenensis!! \HdNNaaZ! \HANNZdM | \HdANNZa]! \HANNZLL!
Megalobulimus oblongus!! \HdNNaa] ! \HdNNackK! \HANNZaM \HANNZLd!
Dorcasia alexandrill \HdNNaaJ! \HdNNacc! | \HdNNZaN \HANNZLM
Caryodes dufresniill \HdNNaaal! \HANNZdd! | \HdNNZzaL! \HANNZLN
Euconulus fulvus!! \HdNNazd! \HANNZzd]! | \HdANNZaZ \HANNZLal
Cryptozona bistrialis!! IsdM]Mda“i\HdNNazM! \HANNZdJ! | \HANNZak \HANNZLZ
Vitrina pellucida! \HdNNazN \HdANNZda! | \HANNZac! \HANNZLK
Oxychilus alliarius! \HdNNazL! \HANNZdZ | \HANNZzzd \HdANNZLc!
Satsuma japonica \HdNNaz] ! \HANNZzZdK | \HANNZZM | \HdNNZ]d!
Trochulus striolatus \HdNNazJ! \HANNZdc! | \HANNZZN \HANNZ]M!
Bradybaena similaris! \HdNNazal \HANNZMd | \HdANNZzZzZL \HANNZ]N!
Monadenia fidelis! \HdNNaz2 \HANNZMM | \HANNZZ]! \HANNZ]L !
Arion hortensis! gEL]MLMM \HANNZMN | \HANNZZJ! \HdNNZ]] !
Meghimatium bilineatum! \HdNNazK \HANNZML | \HdANNZzZza \HANNZ]J !
Testacella scutulum! \HdNNaalL! \HdNNaca! | \HANNZJc! \HANNZNK
Corilla adamst) IsdM]dcMi N\HdNNaac! \HANNZdL! | \HANNZaa! \HANNZLJ!
Guestieria sp. \HdNNaZzc! \HANNZM]' | \HANNZzZzZ \HdNNZ]a !
Systrophia sp. \HdNNaKd!I\HdNNaKM! \HANNZMJ | \HANNZZK \HdNNZ]Z!
Laemodontalsp: gEL]MLM& \HANNZM& | \HANNZzZd g\NKMMMN
Carychium tridentatum! gEL]MLMR \HANNZMZ | \HdANNZKd \HANNZ]K!
Laevicaulis alte! gEL]MLM& \HANNZMK | \HANNZKM | \HANNZ]c!
Siphonaria pectinata! IsdM]M]c “i'gEL]JMLNd M \HANNZM¢ | \HANNZKN | \HANNzJd!
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100 =Lauria cylindracea [Lauriidae]
I:Pupilla muscorum [Pupillidae]

94 Pronesopupa acanthinula

Vertigo antivertigo

] Vertiginidae

Gastrocopta armifera |Gastrocoptidae]

Draparnaudia singularis [Draparnaudiidae]

100 —Partulina proxima
1

Elasmias luakahaense ] Achatinellidae

Orcula austriaca [Orculidae]
Pyramidula rupestris [Pyramidulidae]
-Eostrobilops nipponica [Strobilopsidae]

- 2% Amimopina macleayi
9% Pachnodus silhouettanus | Cerastidae
Cerastus schweinfurthi
— Luchuena reticulata [Enidae]
Mirus stalix [Enidae]

Ena obscura [Enidae]
FNapaeus pruninus [Enidae]

[Macaronapaeus vulgaris [Enidae]

Orthurethra

100

-Pene sidonensis [Enidae]
Pupoides albilabris [Pupillidae]
Acanthinula aculeata [Valloniidae]

Mastus pupa .

Chondrula albolimbata ] Enidae

Vallonia excentrica [Valloniidae]

Leptachatina lepida [Amastridae]
Cochlicopa lubricella [Cochlicopidae]
Buliminus labrosus [Enidae]

Eua zebrina

Partula tohiveana ] Partulidae

100

100

75 Samoana conica

- 100 —Abida secale
84 I:Chondrina clienta
100 Granaria frumentum| Chondrinidae
[;olatopupa similis i
97 Ferussacia folliculus [Ferussacidae]
4|—|—Lissachatma fulica [=Achatina fulica] [Achatinidae] Non orthurethran outgroup
Gonaxis quadrilateralis [Streptaxidae]

0.01 "
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Buliminus labrosus [Enidae]

98 Cochlicopa lubricella |Cochlicopidae]
i'jupZachati¢1a lepida [Amastridae]
Vallonia excentrica [Valloniidae]

1 -Pupoides albilabris [Pupillidae]
-Acanthinula aculeata [Valloniidae]

o (Chondrula albolimbatd

9 .
_|—Mastus pupa] Enidae

Y Ena obscura [Enidae]

Luchuena reticulata [Enidae]
acaronapaeus vulgaris [Enidae]
Napaeus pruninus [Enidae]
Mirus stalix [Enidae]
LPene sidonensis [Enidae]

100 L—Pupilla muscorum [Pupillidae]
0 Lauria cylindracea [Lauriidae] E
Eostrobilops nipponica [Strobilopsidae] f.
" Amimopina macleayi ol
Cerastus schweinfurthi ] Cerastidae é
Pachnodus silhouettanus v
Orcula austriaca |Orculidae] @)
-Pyramidula rupestris [Pyramidulidae]
Gastrocopta armifera [Gastrocoptidae]
Draparnaudia singularis [Draparnaudiidae]0
100 100 Vertigo antivertigo ' ] Vertiginidae
Pronesopupa acanthinula
100 -Elasmias luakahaense R
Partla tohi Il—Parlulina proxima ] Achatinellidae
7 ve
100 6MS;n::;:a com’ca] ;
Partulidae
. I—Eua zebrina
100 —Abida secale
95 Chondrina clienta .
ﬁl—Gmnarm Sfrumentum Chondrinidae
Solatopupa similis _
Gonaxis quadrilateralis [Streptaxidae]
4‘—97{ Lissachatina fulica [=Achatina fulica] [Achatinidae] Non orthurethran outgroup
Ferussacia folliculus [Ferussacidae
0.01 "
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100

68

86

Choanomphalus maacki
'Planorbis planorbis
Bathyomphalus contortus

801K dnisus vortex

Ceratophallus sp.
Gyraulus parvus

Segmentina nitida
69yPlanorbula campestris
Promenetus exacuous
Biomphalaria glabrata
Planorbella subcrenata
Vorticifex effusus

Menetus callioglyphus
"Planorbarius corneus

Planorbinae

Planorbidae

Bulinus is [Bulini
Ancylus fluviatilis
Ferrissia californica

100

| [Bulinidae]
] Ancylinae] Planorbidae

I|Stagrzicola sp.
Corvusiana sp.

100

100

Peregriana Sf'
Pseudosuccinead columella

Bakerilymnaea bulimoides
Polyrhytis apicina

Lanx subrotundata [Lancinae]
Lymnaea stagnalis

Omphiscola glabra

Myxas glutinosa

Radix sp. Amphipepleinae

Lymnaeinae

Lymnaeinae

98y Stenophysa minor’ :
rLMa)ZHina sp. ] Aplexinae

100 [

100

Pseudancylastrum
100 [Chilina patagonica [Chilinidae]
Latia neritoides [Latiidae|

L Sibirenauta elongatus |Aplexinae]
100 ¢ Acroloxus lacustris .
— ] Acroloxidae

Physa fontinali

Physidae
I—Haitia mexicana

Physella gyrina
Physinae

Tasmodorbis punctatus . .
:Gzacidorb,-s hedleyi ] Glacidorbidae outgroup

1%
!

Lymnaeidae

Burnupia sp. |Burnupiidae]

Lymnaeoidea

Hygrophila

] Chilinoidea
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1.00 Pseudancylastrum sp. ]
1.00 Planorbis planorbzs 6)* %$7(/ *
1.00 Bulinus natalensis ]é
0.96 Ferrissia Callformca )* %$7 I*. 45

Burnupia sp. 123$-3&((/*. 4 2% 0] *

0.71

1.00 Bakerilymnaea bulimoides
0»72|-_E5tagm’mla sp. ] X (.
Lanx subrotundata
1.00 1.00 p—=Sibirenauta zlongutus] e (px
100 b Physella gyrina 6 (.
. EAcrolows lacustris

Pseudancylastrum Ap ] 89%$%)%:(/*.
1.00 == Chilina patagonica [0'(

091 be————Latia neritoides [+’2 é(/* 45
1.00 Boonea sp .

Turbonilla cummingi ] 6"$*,(/.))%(/.*
Glacidorbis hedleyi

Tasmodorbis punctatus ] =)*9(/ %$7%(/ X
1.00 I—Amphzbola crenata
Phallomedusa sp. ]8,&'(7%)%(/_*

Salinator tecta

I"#$%& ()*

0'0(-%(/.*

el L
| |

Strubellia wawrai

Hedylopsis spiculifera ) ] 89% 9.) ( /( %$&™

Pontohedyle milatchevitchi

0.85, Laemodonta sp.
091 IEOO _EECassidula nucleus
— Ophicardelus sulcatus
1.00 Blauneria heteroclita
Leucophytia bidentata 7))%7((/*

1.00 Myosotella myosotis
- Carychium tridentatum
1.00 Otina ovata

Trimusculus sp.
1.00 Laevicaulis alte

0.96 1.00] 1.00 Semperula maculata ] >"<.))%,*<%&'%$*
|— Onchidella celtica
Vallonia excentrica
Vitrina pellucida
Monadenia fidelis . .
Lissachatina fulica ><")%,,*<%& %$*
1.00 Subulina striatella
y 1.00 Gonaxis quadrilateralis

_:Slphonarla zelandica ,
Siphonaria pectinata ] >(& %-*$( %$&"*

1.00 Placida dendritica
1.00 1.00 Limapontia depressa
. 1.00 — Ercolania margaritae
1.00 Hermaea bifida >*9%#)%;;*
. I—Elwa viridis

o —l_ Cylindrobulla beauu
atella sp.
Hydatina sp. 189<.%- ( %$& *4

// I Pomacea sp.
1/ L Cyclophorus herklom] 0*.-%0#*; <$%8&%/%3<#$%38&

@A I

1.00
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100

85

//

91 Pseudancylastrum sp. 7

100 Planorbis planorbis
100 69 Bulinus lensis [Bulinidae]
Ferrissia californica [Planorbidae]
30 Burnupia sp. [Burnupiidae]

st 100 [—Bakerilymnaea bulimoides]

Stagnicola sp. L i
I:Lanx subrotundata ymnaeidae
100 e Sibirenauta elongatus ] .
b Phhysella gyrina Physidae

95 100 ) ]
EAcrolorus lacustris ] Acroloxidae

Pseudancylastrum sp.
100 EChilinu patagonica [Chilinidae]
Latia neritoides [Latiidae]

100 Boonea sp . . .

Turbonilla cummingi ] Pyramlde“mdea

Glacidorbis hedleyi . .
Tasmodorbis punctatus] Glacidorboidea

100 l—%Amphibola crenata

Phallomedusa sp. : .
Salinator tecta]AmphlbOlOldea

98

Strubellia wawrai
Hedylopsis spiculifera . qe
Pontohedyle milatchevitchi ACOChlldlmorpha

Laemodonta sp.
Cassidula nucleus
Ophicardelus sulcatus
Leucophytia bidentata
Blauneria heteroclita Ellobiida
Myosotella myosotis

Carychium tridentatum

Otina ovata

Trimusculus sp.

Vallonia excentrica
Vitrina pellucida
Monadenia fidelis

96 2

100

i:Siphonaria zelandica

Lissachatina fulica Stylommatophora
Subulina striatella

Gonaxis quadrilateralis

87 Onchidella celtica
_Q: Laevicaulis alte

Semperula maculata] SyStellomatOphOI‘a

Siphonaria pectinata ] Siphonarimorpha

100 Placida dendritica
100 Limapontia depressa
100 Ercolania margaritae

Hermaea bifida Sacoglossa

Elysia viridis

—M)Ol—Cylindrobulla beauii

Volvatella sp.

Hydatina sp. [Acteonimorpha]

1/

1%

Pomacea sp.

Cyclophorus herklotsi ] Caenogastropoda outgroup
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Lymnaeoidea

] Chilinoidea ]

Hygrophila
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99 Laemodonta sp.
_Emedula nucleus
60 Ophicardelus sulcatus
Myosotella myosotis

100 Blauneria heteroclita
_:Leucnphytia bidentata
Carychium tridentatum
ll_f Otina ovata
Trimusculus sp.

Onchidella celtica
94

Ellobiida

Laevicaulis alte
Semperula maculata ] SYStellomatophora

63 Vallonia excentrica
93 I-:Virrina pellucida
Monadenia fidelis
LLMEmechatmafullca Stylommatophora
Subulina striatella
90 Gonaxis quadrilateralis

Strubellia wawrai L.
_l | Hedylopsis spiculifera ACOChlldlIIlOI’pha

Pontohedyle milatchevitchi

100 Sibirenauta elongatus] .
Physella gyrina Physidae
100 Acroloxus lacustris ] .
Pseudancylastrum sp.J Acroloxidae

96 Planorbella subcrenata ] . :c—:

100 Planorbis planorbis J Planorbidae =
100 Bulinus natalensis [Bulinidae] : =3

28 Ferrissia californica [Planorbidae] Lymnaemdea 2
1"#$"%&' (Yo Burnupiidae]| )

70 Bakerilymnaea bulimoides >
[ Staﬁ;mw a sp Lymnaeidae )

Chilina patagonica [Chlllmdae] ] e .
- _LLana neritoides [Latiidae] Chilinoidea J
100 88 Phallomedusa sp.
alinator tecta | Amphiboloidea
;Amphibola crenata P
100 Glacidorbis hedleyi

Tasmodorbis punctatus ] Glacidorboidea
:Slphonarta zelandica . .
58 Siphonaria pectinata ] Siphonarimorpha

74 Placida dendritica
- 100 I_@Limap(mtia depressa

Ercolania margaritae
100 N ——LL Sacoglossa
100 52 Elysia viridis g
—100|— Cylindrobulla beauii
Volvatella sp.
- "ol comnins? ] pyramidelloidea
Hydatina sp. | Acteonimorpha]
// I Pomacea sp.
/7 L Cyclophorus herklotsi ] Caenogastropoda outgroup
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