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Exploring the unknown: On the diversity of pachychilid freshwater gastropods in 

Vietnam (Caenogastropoda: Cerithioidea) 
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+8<5?$<+:!8+9$#$<+*O!@/#!,RS!$%:!+$W)!W/:/%!9/85<5/%!/@!7aH=!1#++8!\+#+!8$?9*+:!@#/?!<)+!

W)$5%!+F+#O!3KKK!;+%+#$<5/%8=!1#++8!@#/?!<)+!@5#8<!3-KKK-KKK!;+%+#$<5/%8!\+#+!:58W$#:+:!$8!

hC2#%!5%je!9/8<+#5/#!9#/C$C5*5<5+8!$#+!5%:5W$<+:!$<!<)+!%/:+8!/@!<)+!M$O+85$%!9)O*/;#$?=!!

!!

  



&!

!

Systematics 

!

Brotia!4=!Q:$?8-!,YRR!

 

Brotia!4=!Q:$?8-!_,YRR`P!,LK=!1O9+!89+W5+8!_CO!?/%/<O9O`P!Melania pagodula!N/2*:-!,YIde!

X+W+%<-!>O$%?$#=!

Antimelania!"58W)+#!q!7#/88+-!_,Yc3`P!J,J=!1O9+!89+W5+8!_CO!82C8+^2+%<!:+85;%$<5/%!/@!

[5*8C#O!q!M+^2$+#<-!,c3dP!JKK`P!Melania variabilis!M+%8/%-!,YJRP!X+W+%<-!H%:5$=!

!

1$]/%/?5W!#+?$#&8!$%:!&+O!W)$#$W<+#8P!Brotia!\$8!/#5;5%$**O!+8<$C*58)+:!C$8+:!/%!<)+!#/2%:!

$%:!?2*<5895#$*!/9+#W2*2?!/@!<)+!<O9+!89+W5+8=!Q!#/2%:!$%:!?2*<5895#$*!/9+#W2*2?-!)/\+F+#-!

58!/%*O!@/2%:!5%!B. pagodula!$%:!$!@+\!/<)+#!89+W5+8!6!$?/%;!<)+?!<)+!<\/!05+<%$?+8+!

89+W5+8!:+8W#5C+:!C+*/\=!S9+W5+8!\5<)!#/2%:!/9+#W2*$!/@!$C/2<!+5;)<!\)/#*8!@/#?!<\/!

:5@@+#+%<!W*$:+8!\5<)5%!<)+!;+%28-!/%+!/@!<)+?!C+5%;!W/?9#58+:!CO!<)+!05+<%$?+8+!$%:!

g$/<5$%!89+W5+8!_'()*+#!$WW+9<+:`=!>/8<!Brotia!89+W5+8!)$F+!$%!/F$*!/9+#W2*2?!\5<)!$C/2<!

@/2#!\)/#*8!_'()*+#!$%:!N*$2C#+W)<!3KK,e!3KKR`!85?5*$#!</!<)$<!@/2%:!5%!/<)+#!9$W)OW)5*5:!

;+%+#$-!82W)!$8!Sulcospira=!S5%W+!<)+!*$<+!,c<)!W+%<2#O-!$!F$8<!%2?C+#!/@!89+W5+8!)$F+!C++%!

9*$W+:!5%!Brotia-!/@<+%!\5<)/2<!82@@5W5+%<!&%/\*+:;+!/@!<)+5#!?/#9)/*/;O!_+=;=-!M#/<!,YdIDdce!

>$#<+%8!,Ycde!,cKKe!>$#<+%8!$%:!1)5+*+!,cKYe!QCC/<<!,cIYe!M#$%:<!,cRYe!,cdIe!.$F58!

,cd,`=!H%!$!#+W+%<!#+F585/%!'()*+#!$%:!N*$2C#+W)<!_3KKR`!#+8<#5W<+:!<)+!W/%W+9<!/@!Brotia!</!

9$W)OW)5*5:!89+W5+8!\5<)!_,`!$!82C)$+?/W/+*5W!C#//:!9/2W)-!_3`!$%!/9+%!9$**5$*!/F5:2W<!\5<)!$!

@#++!?+:5$*!*$?5%$!<)$<!W/?9#58+8!$!:++9-!W5*5$<+:!89+#?$</9)/#+!C2#8$!$%:!*$W&8!$!8+?5%$*!

#+W+9<$W*+-!$%:!_J`!$%!+?C#O/%5W!8)+**!<)$<!+])5C5<8!$!\#5%&*+:!$9+]-!\)5W)!58!@/#?+:!:2+!</!$!

8)#5%&5%;!O/*&D8$W!$%:!:+*$O+:!W$*W5@5W$<5/%!:2#5%;!+?C#O/%5W!:+F+*/9?+%<=!1)58!#+F58+:!

W/%W+9<!*+:!</!<)+!+]W*285/%!/@!$C/2<!LKx!/@!$**!89+W5+8!9#+F5/28*O!82C82?+:!2%:+#!<)58!

;+%+#5W!%$?+=!Brotia!$8!8/!:+*5?5<+:!@/#?8!$!?/%/9)O*+<5W!;#/29!5%!?5</W)/%:#5$*!<#++8!

_'()*+#!+<!$*=!3KKIe!'()*+#!$WW+9<+:`=!H<!#$%;+8!@#/?!%/#<)+$8<!H%:5$!5%!<)+!\+8<!</!M/#%+/!5%!

<)+!8/2<)+$8<=!4/\+F+#-!5<8!*5?5<8!5%!<)+!%/#<)+$8<!#+?$5%!2%W*+$#=!X+W+%<*O-!+F5:+%W+!)$8!C++%!

9#+8+%<+:!@/#!5<8!/WW2##+%W+!5%!g$/8!_'()*+#!3KKY`=!1)+!9#+8+%<!9$9+#!9#+8+%<8!<)+!@5#8<!

W/%@5#?+:!#+9/#<8!/@!Brotia!5%!05+<%$?!<)+#+CO!+]<+%:5%;!<)+!&%/\%!#$%;+!/@!<)+!;+%28!

</\$#:8!<)+!+$8<=!T)+<)+#!Brotia!$*8/!/WW2#8!5%!8/2<)+#%!7)5%$!#+?$5%8!</!C+!W*$#5@5+:!



'!

!

C+W$28+!<)+!$@@5*5$<5/%!/@!89+W5+8!#+9/#<+:!@#/?!<)58!$#+$!$\$5<8!W/%@5#?$<5/%!\5<)!#+89+W<!</!

<)+!&+O!?/#9)/*/;5W$*!@+$<2#+8!5:+%<5@5+:!CO!'()*+#!q!N*$2C#+W)<!_3KKR`=!!

!

Brotia annamita!%=!89=!

"5;8=!3QD7-!JQDM=!

!

Material examined. 

4/*/<O9+P!B;)+!Q%![#/F=-!1)$%)!7)2/%;!.58<#5W<-!W#++&!5%!1$?!Z2$%;!W/??2%+-!T!/@!7/%!

72/%;-!@//<)5**8!/@!1#2/%;!S/%!><8=-!8?$**!?/2%<$5%!W#++&!5%!@/#+8<+:!$#+$!/@!<)+!1#2/%;!S/%!

>/2%<$5%8-!8+F+#$*!&?!/@@!#/$:!B/=!d!@#/?!./!g2/%;!</!<)+!g$/!C/#:+#-!7$!X5F+#!:#$5%$;+-!

,YrIYjB!,KLr3KjUe!W/**=!"=!'()*+#-!aW<=!3KKR!_n>M!,,I=JdR$-!"5;=!3Q`=!

[$#$<O9+P!S$?+!$8!)/*/<O9+!_n>M!,,I=JdRC-!"5;=!3M`=!!

!

Description. 

S)+**!_"5;=!3QDM`P!>+:52?!85f+:!_1$C=!3`e!C#/$:*O!W/%5W$*-!F+#O!#/C28<=!S95#+!+#/:+:!\5<)!

@/2#!#+?$5%5%;!\)/#*8=!T)/#*8!\+**!$%:!+F+%*O!#/2%:+:!5%!:5$?+<+#-!8+9$#$<+:!CO!8)$**/\!

82<2#+=!SW2*9<2#+!W/%858<8!/@!+5;)<!\+**!:+F+*/9+:!895#$*!*5#$+!$<!C$8+!/@!8)+**!$%:!<\/!*+88!

:+F+*/9+:!895#$*!*5#$+!$<!9+#59)+#O!/@!C/:O!\)/#*!<)$<!C+W/?+!/C*5^2+!/%!82C8+^2+%<!\)/#*8e!

$]5$*!+*+?+%<8!W/%858<!/@!#+;2*$#*O!89$W+:!#5C8!/%!8+W/%:!$%:!<)5#:!\)/#*-!#5C8!C+W/?+!9$#<*O!

/C*5^2+!/%!C/:O!\)/#*e!8?$**!%/:2*+8!@/#?!\)+#+!895#$*!*5#$+!$%:!$]5$*!#5C8!?++<=!Q9+#<2#+!

\5:+-!%$##/\!\)+#+!/2<+#!*59!?++<8!9$#5+<$*!\$**!/@!8)+**=!a2<+#!*59!\+**!#/2%:+:-!$%;2*$#*O!

9#/:2W+:!C+*/\-!8)$#9-!8*5;)<*O!\)5<58)!5%85:+=!H%%+#!*59!8*5;)<*O!<)5W&+%+:-!O+**/\58)=!7/*/2#!

/@!8)+**!W)+8<%2<!C#/\%-!5%85:+!/@!$9+#<2#+!<#$%8*2W+%<!\5<)!C$%:5%;!9$<<+#%!@/#?+:!CO!/2<+#!

*5#$+=!!

a9+#W2*2?!_"5;=!37`P!X/2%:-!$C/2<!d!??!5%!:5$?+<+#!\5<)!I=L!#+;2*$#!\)/#*8=!!

Q%$</?OP!g5F5%;!$%5?$*!\5<)!C#/\%58)!8&5%!?$#C*+:!CO!O+**/\!9$<W)+8-!9#+8+#F+:!$%5?$*!

;#+O58)!</!C*$W&=!M/<)!89+W5?+%8!8<2:5+:!$#+!@+?$*+8e!C#//:!9/2W)+8!W/%<$5%!%2?+#/28!_LKw`!

+;;!W$982*+8=!>5:;2<!2%&%/\%=!!



(!

!

X$:2*$!_"5;=!JQDM`P!X5CC/%!,c=J!??!*/%;!\5<)!,J,!#/\8!/@!<++<)!_R=Y!#/\8y??`!_%l,`=!

7+%<#$*!<//<)!\5<)!#/2%:+:!C$8+-!8*5;)<*O!C#/$:+#!<)$%!*/%;-!\5<)!W/%W$F+!299+#!#5?!$%:!

W/%F+]!C$8$*!#5?e!W2<<5%;!+:;+!W/%858<5%;!/@!\+**!:+F+*/9+:!W+%<#$*!W289!$%:!<)#++!$WW+88/#O!

W2898!/%!+$W)!85:+!<)$<!<$9+#!5%!85f+e!;*$C+**$!\5<)!W/%W$F+!*$<+#$*!?$#;5%8-!C#/$:-!%/<!

+]<+%:5%;!<)+!*/\+#!?$#;5%!/@!<//<)=!g$<+#$*!<//<)!\5<)!8)/#<!*$<+#$*!+]<+%85/%!$<!/2<+#!85:+e!

W2<<5%;!+:;+!\5<)!*$#;+!?$5%!W289-!/%+!$WW+88/#O!W289!/%!5%%+#!$%:!<\/!</!<)#++!/%+8!/%!/2<+#!

85:+=!H%%+#!$%:!/2<+#!?$#;5%$*!<++<)!:5@@+#!5%!8)$9+=!H%%+#!/%+!W2#F+:-!8*5;)<*O!C#/$:+#-!\5<)!

C#/$:*O!9/5%<+:!?$5%!W289!/%!/2<+#!85:+!$%:!8?$**+#!$WW+88/#O!W289!/%!5%%+#!85:+=!a2<+#!

?$#;5%$*!<++<)!\5<)!+]<+#%$*!@*$%;+e!C#/$:*O!9/5%<+:!?$5%!W289!/%!/2<+#!85:+-!8?$**+#!5%%+#!

$WW+88/#O!W289=!!

 

Remarks. 

E%*5&+*O!</!C+!W/%@/2%:+:!\5<)!$%O!/<)+#!Brotia!89+W5+8!/#-!5%:++:-!$%O!05+<%$?+8+!

9$W)OW)5*5:!/\5%;!</!5<8!?$#&+:!8W2*9<2#+-!#/C28<!$%:!8)+**-!C#/$:*O!W/%5W$*!8)$9+-!$%:!

$%;2*$#!$9+#<2#+=!!

 

Etymology. 

1)58!89+W5+8!58!%$?+:!$@<+#!<)+!Q%%$?5<+!>/2%<$5%8-!/#!1#2/%;!S/%!>/2%<$5%8!5%!

05+<%$?+8+=!!

!

Distribution=!

'%/\%!/%*O!@#/?!<)+!<O9+!*/W$*5<O-!B;)+!Q%![#/F5%W+!_"5;=!,`=!!

!

 

 

Brotia hoabinhensis!%=!89=!

"5;8=!3.D4-!J7D"-!I-!L=!



)!

!

!

Material examined. 

4/*/<O9+P!4/$!M5%)![#/F=-!1$%!g$W!.58<#5W<P!S<#+$?!5%!>2/%;!')+%-!3KrJd=KYYjB!

,KLr,R=3,jUe!W/**=!"=!'()*+#-!aW<!3KKR!_n>M!,,I=IdK$e!"5;=!3.`=!!

[$#$<O9+8P!S$?+!$8!)/*/<O9+!_n>M!,,I=IdKC-!I!89+W5?+%8-!"5;=!3Ue!n>M!,,I=,LJ-!Y!b2F+%5*+!

89+W5?+%8-!"5;8=!3"DNe!HUMX-!I!b2F+%5*+!89+W5?+%8`=!!

!

Description. 

S)+**!_"5;=!3.DN`P!g$#;+!_1$C=!3`e!U*/%;$<+!W/%5W$*-!#/C28<=!S95#+!)5;)*O!<2##+<+:-!<59!$*?/8<!

%/<!+#/:+:-!8+F+%!</!+5;)<!#+?$5%5%;!\)/#*8=!T)/#*8!\5:+*O!#/2%:+:!5%!:5$?+<+#-!8*5;)<*O!

@*$<<+%+:!$C/F+!9+#59)+#Oe!8+9$#$<+:!CO!8)$**/\!82<2#+=!SW2*9<2#+!8/?+\)$<!F$#5$C*+-!

9#+:/?5%$%<*O!8?//<)=!S95#$*!*5#$+!$*\$O8!9#+8+%<!$<!C$8+-!?/8<*O!5%:58<5%W<e!8/?+!89+W5?+%8!

+])5C5<!?/#+!/#!*+88!:58<5%W<!895#$*!*5#$+!/%!C/:O!\)/#*!<)$<!C+W/?+!/C*5^2+!/%!82C8+^2+%<!

\)/#*8=!Q]5$*!#5C8!?/8<*O!$C8+%<-!/%*O!+]W+9<5/%$**O!5%:58<5%W<!$]5$*!#5C8!/#!@/*:8!9#+8+%<!$<!

299+#!\)/#*8e!5##+;2*$#*O!89$W+:=!7/*/2#!2%5@/#?*O!*5;)<!C#/\%e!C#/$:-!:$#&!C#/\%!895#$*!

C$%:!/%!299+#!<)5#:!/@!\)/#*8!?$O!C+!9#+8+%<-!#$<)+#!5%:58<5%W<e!+89+W5$**O!F585C*+!5%!b2F+%5*+8=!

Q9+#<2#+!?/:+#$<+*O!\5:+-!8*5;)<*O!$%;2*$#*O!9#/:2W+:!C+*/\=!a2<+#!*59!\+**!#/2%:+:-!8)$#9-!

<#$%8*2W+%<=!

a9+#W2*2?!_"5;=!34`P!X/2%:-!29!</!Y!??!5%!:5$?+<+#!\5<)!+5;)<!#+;2*$#-!%$##/\!\)/#*8=!!

m2F+%5*+!8)+**!_"5;=!I`P!M#//:!9/2W)!/@!/%+!@+?$*+!W/%<$5%+:!cL!:+F+*/9+:!b2F+%5*+8!#$%;5%;!

@#/?!3=3!??!_3!\)/#*8`!</!J!??!_J!\)/#*8`!5%!)+5;)<!$8!\+**!$8!tJK!+;;!W$982*+8=!U?C#O/%5W!

8)+**!8W2*9<2#+!8?//<)!+]W+9<!@/#!#+;2*$#!;#/\<)!*5%+8!$%:!\#5%&*+:!$95W$*!\)/#*=!!

X$:2*$!_"5;=!J7D"`P!X5CC/%!$C/2<!33=J!_z!,=c`!??!*/%;!\5<)!,d3=L!_zK=L`!#/\8!/@!<++<)!_d=Y!z!

K=R!#/\8y??`!_%l3`=!7+%<#$*!<++<)!C#/$:+#!<)$%!*/%;-!\5<)!W/%W$F+!299+#!#5?!$%:!W/%F+]!

C$8$*!#5?e!W2<<5%;!+:;+!W/%858<5%;!/@!\+**!:+F+*/9+:!W+%<#$*!W289!$%:!<)#++!$WW+88/#O!W2898!/%!

+$W)!85:+!<)$<!<$9+#!5%!85f+e!;*$C+**$!\5<)!W/%W$F+!*$<+#$*!?$#;5%8-!%/<!+]<+%:5%;!<)+!C$8$*!#5?!

/@!<//<)=!a2<+#!85:+!/@!*$<+#$*!<++<)!\5<)!8)/#<!*$<+#$*!+]<+%85/%e!W2<<5%;!+:;+!\5<)!*$#;+!?$5%!

W289!$%:!<\/!<$9+#5%;!$WW+88/#O!W2898!/%!5%%+#!$%:!<)#++!/%!/2<+#!85:+=!H%%+#!$%:!/2<+#!

?$#;5%$*!<++<)!:5@@+#!5%!8)$9+=!H%%+#!/%+8!W2#F+:-!8*5;)<*O!C#/$:+#-!\5<)!C#/$:*O!9/5%<+:!?$5%!



!*!

!

W289!/%!/2<+#!85:+!$%:!8?$**+#!$WW+88/#O!W289!/%!5%%+#!85:+=!a2<+#!?$#;5%$*!<++<)!\5<)!

+]<+#%$*!@*$%;+e!C#/$:*O!9/5%<+:!?$5%!W289!/%!/2<+#!85:+!$%:!8?$**+#!5%%+#!$WW+88/#O!W289=!!

Q%$</?OP!g5F5%;!$%5?$*!:$#&!;#+O!\5<)!8/?+!O+**/\!95;?+%<!89/<8=!!

>5:;2<!_"5;=!L`P!a9+%5%;8!</!:5;+8<5F+!;*$%:!_:;:`!$%:!/+8/9)$;28!_/+8`!5%!W*/8+!9#/]5?5<O-!

8+9$#$<+:!CO!5%W/%895W2/28!@/*:e!8/#<5%;!$#+$!_8$`!W/%858<8!/@!#+;2*$#*O!89$W+:-!^25<+!%$##/\!

@/*:8!$%:!\+**!:+F+*/9+:!$%:!C#/$:!/2<+#!W#+8W+%<!8+9<$<+!9$:!_5W9`-!5%%+#!/%+!@$5%<*O!

:+F+*/9+:!_/W9`e!<)5%!?$#;5%$*!@/*:!_?@`e!<)5W&!*$<+#$*!@/*:!_*@`=!!

!

Etymology.  

1)58!89+W5+8!58!%$?+:!$@<+#!<)+!4/$!M5%)![#/F5%W+!5%!\)5W)!5<!\$8!@/2%:=!!

!

Remarks=!

S)+**!:5@@+#8!@#/?!B. annamita!CO!)$F5%;!?/#+!\)/#*8-!$%!+*/%;$<+!8)$9+!$%:!*$W&!/@!$]5$*!

8W2*9<2#+=!1)+!8O?9$<#5W!S. collyra!:+8W#5C+:!C+*/\!)$8!$!85?5*$#*O!+*/%;$<+!8)+**!C2<!:5@@+#8!

CO!)$F5%;!$!\+$&+#!895#$*!8W2*9<2#+-!9#+8+%W+!/@!$]5$*!8W2*9<2#$*!+*+?+%<8!5%!8/?+!8)+**8-!

9#+8+%W+!/@!$%!/F$*!/9+#W2*2?!\5<)!$C/2<!@/2#!\)/#*8=!!

 

Distribution=!

'%/\%!/%*O!@#/?!<)+!<O9+!*/W$*5<O-!4/$!M5%)![#/F5%W+!_"5;=!,`=!!

!

Sulcospira!1#/8W)+*-!,YLY!

Sulcospira!1#/8W)+*-!,YLYP!,,dD,,Y=!1O9+!89+W5+8!_CO!?/%/<O9O`P!Melania sulcospira!

>/288/%-!,YIce!X+W+%<-!m$F$=!!

Adamietta!M#$%:<-!,cdIP!,d,D,d3=!1O9+!89+W5+8!_CO!?/%/<O9O`P!Melania housei!H=!g+$-!,YLRe!

X+W+%<-!1)$5*$%:=!

!



!!!

!

1$]/%/?5W!#+?$#&8!$%:!&+O!W)$#$W<+#8P!a#5;5%$**O!+8<$C*58)+:!@/#!<)+!m$F$%!+%:+?5W!Melania 

sulcospira-!<)58!<$]/%!)$8!C++%!%+;*+W<+:!CO!82C8+^2+%<!$2<)/#8!9/885C*O!:2+!</!<)+!

2%$F$5*$C5*5<O!/@!?$<+#5$*!/@!<)+!<O9+!89+W5+8=!4/\+F+#-!Sulcospira!\$8!<)+!@5#8<!%$?+!

5%<#/:2W+:!@/#!$!9$W)OW)5*5:!;+%28D;#/29!<$]/%!$%:!5<!W+#<$5%*O!)$8!</!C+!W/%85:+#+:=!'()*+#!

$%:!N*$2C#+W)<!_3KKL`!W/?95*+:!<)+!$F$5*$C*+!:$<$!/%!<)+!<O9+!89+W5+8!$%:!8)/\+:!<)$<!

Sulcospira!:5@@+#8!?$#&+:*O!@#/?!Brotia!CO!<)+!9#+8+%W+!/@!$!8?//<)!$%:!W/%895W2/28*O!

5%@*$<+:!$95W$*!\)/#*!/@!<)+!+?C#O/%5W!8)+**=!M$8+:!/%!W/?9$#$<5F+!$%$</?5W$*!$%:!?/*+W2*$#!

$%$*O8+8!/@!<)+!SU!Q85$%![$W)OW)5*5:$+-!'()*+#!_$WW+9<+:`!5:+%<5@5+:!<)58!8?//<)-!5%@*$<+:!

$95W$*!\)/#*!/@!<)+!+?C#O/%5W!8)+**!$%:!<)+!9#+8+%W+!/@!$!8+?5%$*!#+W+9<$W*+!5%!<)+!9$**5$*!

/F5:2W<!$8!$%$</?5W$*!&+O!W)$#$W<+#8!/@!$!W*$:+!/@!82C)$+?/W/+*5W!C#//:+#8!$?/%;!Q85$%!

9$W)OW)5*5:8=!QWW/#:5%;*O-!\+!82;;+8<!$99*O5%;!<)+!%$?+!Sulcospira!</!<)58!;#/29!$%:!<)$<!

<)+!%$?+!Adamietta!C+!W/%85:+#+:!$!b2%5/#!8O%/%O?=!1)+!@/**/\5%;!05+<%$?+8+!9$W)OW)5*5:!

89+W5+8!<)$<!$#+!+F5:+%<*O!%/<!?+?C+#8!/@!Brotia!+])5C5<!$%$</?5W$*!@+$<2#+8!_8?//<)!$95W$*!

\)/#*8!/@!+?C#O/%5W!8)+**8-!9#+8+%W+!/@!$!8+?5%$*!#+W+9<$W*+`!<)$<!$#+!W/%858<+%<!\5<)!

9*$W+?+%<!\5<)5%!Sulcospira=!!

 

Sulcospira tonkiniana!_>/#*+<-!,YYd`!

"5;8=!dD,K=!

!

Melania verbecki!F$#=!tonkiniana!>/#*+<-!,YYd!{k,YYRi|P!3RID3RL!_92C*58)+:!5%!m$%2$#O`!

_k+%F5#/%8!:+!./%;D8/%;!+<!g$%;D8/%e!*+;=!m/2#:Oi`=!g+W</<O9+!_9#+8+%<!:+85;%$<5/%`!

$%:!9$#$*+W</<O9+!_>4BN-!W/**=!M#/<`=!

Melania beaumetzi M#/<-!,YYdP!JI-!3,c!_92C*58)+:!5%!>$#W)`!_k?$#+!+%F5#/%8!1)$%)!>/5`=!

g+W</<O9+!_CO!:+85;%$<5/%!/@!"58W)+#D[5+<<+-!,cLKP!,LR`!>B4B=!!

Melania hamonvillei!M#/<-!,YYdP!J3DJI!_92C*58)+:!5%!>$#W)`!_k1/%&5%i`e!>/#*+<-!,YcJP!,LIe!

"58W)+#!q!.$2<f+%C+#;-!,cKLP!,I,e!"58W)+#!q!.$2<f+%C+#;-!,cKRP!,RI=!g+W</<O9+!_CO!

:+85;%$<5/%!/@!'()*+#!$%:!N*$2C#+W)<-!3KK3P!,Jd`!$%:!,I!9$#$*+W</<O9+8!>B4B-!c!

9$#$*+W</<O9+8!M#/<!W/**=-!>B4N=!!

Brotia hamonvillei – '()*+#!q!N*$2C#+W)<-!3KK3P!,Jd-!@5;=!37e!.$%;!q!4/-!3KKdP!L-!@5;=!R=!!



!"!

!

Melania siamensis!6!>/#*+<-!,Yc,P!3JIe!M$F$O!q!.$2<f+%C+#;-!,c,KP!dD,K!_%/<!M. siamensis!

M#/<-!,YYR`=!!

Melania aubryana!6!.$2<f+%C+#;!q!"58W)+#-!,cKYP!,cRe!M$F$O!q!.$2<f+%C+#;-!,c,KP!IDd-!

@5;=!Y!_%/<!Melania aubryana 4+2:+-!,YYc`=!

Melania aubryana F$#. elongata M$F$O!q!.$2<f+%C+#;-!,c,KP!L-!9*=!,C-!@5;=!c!_k1/%&5%i!`=!!

Melania aubryana F$#. robusta M$F$O!q!.$2<f+%C+#;-!,c,KP!R-!9*=!,C-!@5;=!,K!_k1/%&5%i`=!!

Melania aubryana F$#. attenuata M$F$O!q!.$2<f+%C+#;-!,c,KP!R-!9*=!,C-!@5;=!,,!_k1/%&5%i`=!!

Melania aubryana F$#. paupera M$F$O!q!.$2<f+%C+#;-!,c,KP!R-!9*=!,C-!@5;=!,3!_k1/%&5%i`=!!

Melania aubryana F$#. polygonalis M$F$O!q!.$2<f+%C+#;-!,c,KP!RDd-!9*=!,C-!@5;=!,J!

_k1/%&5%i`=!!

Melania siamensis F$#. nodosa M$F$O!q!.$2<f+%C+#;-!,c,KP!,K-!9*=!,C-!@5;=!,I!_k1/%&5%i`=!

Melania siamensis F$#. laevigata M$F$O!q!.$2<f+%C+#;-!,c,KP!,K-!9*=!,C-!@5;=!,L!_k1/%&5%i`=!

Melania hugeli {85W!}|!6!.$2<f+%C+#;!q!"58W)+#-!,cKRP!I,,!_%/<!M. huegelii [)5*5995-!,YIJ`=!!

Semisulcospira aubryana – .$%;!q!4/-!3KKdP!R-!@5;=!,,!_%/<!M. aubryana!4+2:+-!,YYc`=!!

Brotia!jullieni!6!.$%;!q!4/-!3KKdP!L-!@5;=!L!_%/<!M. jullieni!.+8)$O+8-!,YdI`=!!

Brotia siamensis!6!.$%;!q!4/-!3KKdPL-!@5;=!Y!_%/<!M. siamensis!M#/<-!,YYd`=!!

!

Taxonomic remarks.  

1)+!89+W5+8!$8!:+*5%+$<+:!)+#+5%!8)/\8!#+?$#&$C*+!9*$8<5W5<O!5%!<)+!8)+**-!\)5W)!W$28+:!

<$]/%/?5W!:5@@5W2*<5+8=!1)+!@5#8<!F$*5:*O!5%<#/:2W+:!%$?+!58!<)+!F$#5+<O!%$?+!htonkiniana!

>/#*+<-!,YYdj=!Q*<)/2;)!C+5%;!\5:+*O!5;%/#+:!CO!82C8+^2+%<!$2<)/#8-!5<!58!)$8!9#5/#5<O!/F+#!

<)+!O/2%;+#!%$?+8!M.!hamonvillei!M#/<-!,YYd!$%:!M. beaumetzi!M#/<-!,YYd=![$;+8!3Ld@@!/@!

F/*2?+!JI_I`!/@!<)+!hm/2#%$*!:+!7/%W)O*5/*/;5+j-!\)5W)!W/%<$5%!<)+!:+8W#59<5/%!/@!

htonkinianaj-!\+#+!92C*58)+:!5%!m$%2$#O!,YYd!\)+#+$8!9$;+8!,DcJ!/@!F/*2?+!JL_,`-!\)5W)!

W/%<$5%!<)+!:+8W#59<5/%8!/@!M.!hamonvillei!$%:!M. beaumetzi-!\+#+!92C*58)+:!5%!>$#W)!/@!<)+!

8$?+!O+$#!_T5%W&\/#<)!,cJRe!"58W)+#D[5+<<+!,cJd`=!



!#!

!

>/#*+<!_,YYd`!+8<$C*58)+:!<)+!%+\!%$?+!$8!F$#5+<O!/@!<)+!S2?$<#$%!89+W5+8!M. verbecki!M#/<-!

,YYR!_W2##+%<*O!Brotia verbeckie!8++!'()*+#!$%:!N*$2C#+W)<-!3KKR`!5%!#+@+#+%W+!</!<)+!85?5*$#!

8)+**=!4/\+F+#-!<)+!<\/!<$]$!$#+!%/<!W/%89+W5@5W=!>/#+/F+#-!>/#*+<!_,YYd`!:+$*<!\5<)!

b2F+%5*+8!/%*O!$%:!\$8!$99$#+%<*O!%/<!$\$#+!/@!<)58=!H%!<)+!:+8W#59<5/%!>/#*+<!_,YYd`!8<$<+8!

<)$<!)+!8+%<!<)+!8)+**8!</!Q=!M#/<-!$!&++%!89+W5$*58<!/@!<)+!;#/29-!5%!/#:+#!</!#+^2+8<!)58!/95%5/%!

$8!</!<)+!5:+%<5<O!/@!<)+!8)+**8=!QWW/#:5%;*O-!<)+!/%*O!<O9+!89+W5?+%8!W2##+%<*O!&%/\%!</!+]58<!

$#+!<)+!<\/!8)+**8!)/28+:!\5<)!<)+!M#/<!W/**+W<5/%!/@!<)+!>B4N=!B/!<O9+8!\+#+!@/2%:!5%!<)+!

<O9+!W/**+W<5/%!/@!<)+!>B4B!_4o#/8-!9+#8=!W/??=`=!1)+!*$#;+#!89+W5?+%!58!)+#+5%!:+85;%$<+:!

$8!<)+!*+W</<O9+!/@!Melania verbecki!F$#=!tonkiniana!5%!/#:+#!</!9#+8+#F+!8<$C5*5<O!/@!

%/?+%W*$<2#+!$WW/#:5%;!</!<)+!8<592*$<5/%8!/@!~!dI=d!/@!<)+!7/:+!/@!n//*/;5W$*!B/?+%W*$<2#+!

_H7nB!,ccc`=!!

1)+!:+8W#59<5/%!/@!M. hamonvillei!58!C$8+:!/%!?2W)!*$#;+#-!?$<2#+-!$%:!?$#&+:*O!<2##+<+:!

8)+**8!\5<)!$!9#/%/2%W+:!895#$*!8W2*9<2#+!_)/\+F+#!8/?+!/@!<)+!<O9+!89+W5?+%8!$#+!?/#+!/#!

*+88!8?//<)`=!1)+!<O9+!*/W$*5<O!/@!M. hamonvillei!58!)+#+5%!#+8<#5W<+:!</!1)$%)!>/5!_g$%;!S/%!

[#/F=-!3,rRJjB!,KRrJJjU`!5%!#+@+#+%W+!</!<)+!<O9+!*$C+*=!!

Q8!@/#!htonkinianaj!<)+!:+8W#59<5/%!/@!M. beaumetzi!M#/<-!,YYd!58!C$8+:!/%!$!b2F+%5*+!8)+**=!

1)+!/%*O!&%/\%!<O9+!89+W5?+%!\$8!W/%85:+#+:!$8!<)+!)/*/<O9+!CO!"58W)+#D[5+<<+!_,cLK`=!

"/**/\5%;!Q#<5W*+!dI=R!/@!<)+!7/:+-!<)58!8<$<+?+%<!58!W/%85:+#+:!$8!$!F$*5:!*+W</<O9+!

:+85;%$<5/%=!M#/<!8<$<+:!k===H!/%*O!)$F+!<\/!89+W5?+%8===i-!\)5W)!5%:5W$<+8!<)$<!$%/<)+#!<O9+!

89+W5?+%!?$O!+]58<=!1)+!<O9+!*/W$*5<O!\$8!@5#8<!8<$<+:!</!C+!<)+!h1/2#$%%+!X5F+#j!C2<!58!5%!@$W<!

1)$%)!>/5!_g$%;!S/%![#/F=`!$8!82C8+^2+%<*O!W/##+W<+:!CO!M#/<!_,YYdP!3,c`!$%:!$*8/!;5F+%!/%!

<)+!*$C+*=!7/%8+^2+%<*O-!<)+!<O9+!*/W$*5<5+8!/@!M. hamonvillei!$%:!M. beaumetzi!$#+!5:+%<5W$*!

$%:!M. beaumetzi!58!C+*5+F+:!</!#+9#+8+%<!$!b2F+%5*+!8)+**!/@!<)+!@/#?+#!89+W5+8=!M/<)!<$]$!@$**!

\5<)5%!<)+!#$%;+!/@!S. tonkiniana!$8!:+*5%+$<+:!)+#+5%!\5<)!#+89+W<!</!5<8!:58<#5C2<5/%!$%:!8)+**!

?/#9)/*/;O=!H@!:5#+W<*O!W/?9$#+:!\5<)!+$W)!/<)+#-!<)+!<O9+8!/@!<)+!<)#++!%/?5%$*!<$]$!M.!

tonkiniana-!M.!hamonvillei-!$%:!M.!beaumetzi!*//&!8/!:5@@+#+%<!<)$<!<)+O!\/2*:!9#/C$C*O!%/<!

C+!W/%85:+#+:!W/%89+W5@5W!$<!@5#8<!;*$%W+=!4/\+F+#-!<)+!8<2:O!/@!*$#;+#!8+#5+8!/@!?28+2?!

89+W5?+%8!@#/?!F$#5/28!*/W$*5<5+8!5%!B/#<)+#%!05+<%$?!82;;+8<8!<)$<!<)+!8)+**!?/#9)/*/;O!/@!

<)58!89+W5+8!F$#5+8!;#+$<*O!C+<\++%!$%:!\5<)5%!9/92*$<5/%8=!H<!58!<)+#+@/#+!$882?+:!<)$<!<)+!

:5@@+#+%<!<$]$!#+W/;%5f+:!CO!9#+F5/28!\/#&+#8!:+8W#5C+!_$*<)/2;)!8/?+<5?+8!+]<#+?+`!8)+**!

@/#?8=!1)+!8)+**!8)$9+!/@!S. tonkiniana!58!W/%85:+#+:!</!F$#O!@#/?!C#/$:*O!W/%5W$*!</!W/%5W$**O!

<2##+<+:-!8)+**!<)5W&%+88!@#/?!8/*5:!</!#/C28<-!8)+**!W/*/2#!@#/?!C#/\%58)!</!$*?/8<!C*$W&-!$%:!

8W2*9<2#+!@#/?!C+5%;!:/?5%$<+:!CO!?$#&+:!#5C8!_9#+:/?5%$%<*O!/%!299+#!\)/#*8`!</!C+5%;!



!$!

!

:/?5%$<+:!CO!895#$*!*5#$+!_?/8<*O!/%!*/\+#!\)/#*8`=!1)+!<#$%85<5/%!@#/?!895#$*!</!$]5$*!

8W2*9<2#+!58!/C8+#F+:!+F+%!\5<)5%!85%;*+!89+W5?+%8=!!

H##+89+W<5F+!/@!<)+!?$#&+:!:5@@+#+%W+8!5%!<)+!8)+**-!$**!+]$?5%+:!8$?9*+8!@#/?!$!\5:+!#$%;+!/@!

%/#<)+#%!05+<%$?+8+!)$C5<$<8!W*28<+#!W*/8+*O!</;+<)+#!5%!$!?5</W)/%:#5$*!9)O*/;+%O!_"5;=!33`=!

1)58!82;;+8<8!<)$<!;+%+!@*/\!+]58<8!/#!#+W+%<*O!+]58<+:!C+<\++%!<)+8+!9/92*$<5/%8=!T+!82;;+8<!

W/%85:+#5%;!<)+8+!9/92*$<5/%8!$8!C+*/%;5%;!</!$!85%;*+-!?/#9)/*/;5W$**O!F$#5$C*+!$%:!

#+*$<5F+*O!\5:+!89#+$:!89+W5+8!5%!$C8+%W+!/@!+F5:+%W+!<)$<!\+!$#+!:+$*5%;!\5<)!$!89+W5+8!

W/?9*+]!$88/W5$<+:!\5<)!9)+%/?+%$-!82W)!$8!5%W/?9*+<+!*5%+$;+!8/#<5%;!/#!5%<#/;#+885F+!

)OC#5:5f$<5/%=!!

1)58!89+W5+8!)$8!C++%!W/%@/2%:+:!\5<)!/<)+#!+]<#$*5?5<$*!89+W5+8!<)$<!$#+!W2##+%<*O!W/%85:+#+:!

$8!:58<5%W<-!82W)!$8!<)+!1)$5!M. siamensis!_M#/<-!,YYR`!_W2##+%<*O!Brotia siamensise!8++!'()*+#!

$%:!N*$2C#+W)<!3KKR`-!M. aubryana!4+2:+-!,YYc!_W2##+%<!8<$<28!2%W*+$#`!@#/?!N25f)/2![#/F=!

_7)5%$`-!$%:!M. huegelii![)5*5995-!,YIJ!_W2##+%<*O!Paracrostoma huegeliie!8++!'()*+#!$%:!

N*$2C#+W)<!3KKd`!@#/?!S/2<)+#%!H%:5$=!H%!$::5<5/%-!<)+!g$/<5$%!89+W5+8!Brotia mariae!'()*+#-!

3KKY!\$8!%/<!#+W/;%5f+:!CO!@/#?+#!$2<)/#8!$8!:58<5%W<!C+W$28+!/@!5<8!85?5*$#!8)+**!C2<!

$@@5*5$<+:!\5<)!hM. siamensisj=!Q!@2#<)+#!<$]/%!@#/?!1/%&5%-!Melania krempfi!.$2<f+%C+#;!q!

"58W)+#-!,cKd!_@#/?!M$%!4$/e!"5;=!d0`!58!@/2%:!\5<)5%!<)+!;+/;#$9)5W$*!#$%;+!/@!S. 

tonkiniana=!M$%!4$/!58!$!%$?+!$99*5+:!@/#!$!%2?C+#!/@!8+<<*+?+%<8!$W#/88!%/#<)+#%!05+<%$?!

$%:!<)+#+@/#+!<)+!<O9+!*/W$*5<O!W$%%/<!C+!+]$W<*O!89+W5@5+:=!1)+!*+W</<O9+!:+85;%$<+:!CO!

"58W)+#D[5+<<+!_,cLKP!,dJ`!_"5;=!due!85f+!3L=3!]!,,=3!??`!:5@@+#8!@#/?!<O95W$*!8)+**8!/@!S. 

tonkiniana!CO!<)+!$C8+%W+!/@!$!?$#&+:!8W2*9<2#+!$%:!<)+!9#+8+%W+!/@!:$#&!W/*/2#!9$<W)+8=!

4/\+F+#-!85?5*$#!89+W5?+%8!_n>M!,,I=Id,`!\+#+!@/2%:!</!C+!\5:+*O!W/%;#2+%<!\5<)!S. 

tonkiniana!\5<)!#+89+W<!</!<)+5#!#$:2*$#!$%:!?5:;2<!$%$</?O=!1)+O!$*8/!W*28<+#!\5<)5%!<)+!S. 

tonkiniana!W*$:+!5%!<)+!?5</W)/%:#5$*!<#++8!_"5;=!33`=!1)+8+!/C8+#F$<5/%8!82;;+8<!<)$<!M. 

krempfi 8)/2*:!$*8/!C+!W/%85:+#+:!W/%89+W5@5W=!"/#!<)+!<5?+!C+5%;-!)/\+F+#-!\+!#+@#$5%!@#/?!

@/#?$**O!8O%/%O?585%;!M. krempfi!\5<)!S. tonkiniana $%:!9#+@+#!</!W/%85:+#!5<8!8<$<28!$8!

2%W*+$#=!

!

Material examined. 

g+W</<O9+!_"5;=!d!Q`!$%:!9$#$*+W</<O9+!/@!Melania verbecki!F$#=!tonkinianaP!g$%;!S/%!

_>4BN`=!g+W</<O9+!_"5;=!dM`!$%:!,I!9$#$*+W</<O9+8!/@!Melania hamonvilleiP!1/%&5%!

_>B4B`-!%5%+!9$#$*+W</<O9+8!/@!Melania hamonvillei _1/%&5%e!>4BN-!M#/<!W/**=`=!g+W</<O9+!



!%!

!

_"5;=!dT`!/@!Melania beaumetziP!1)$%)!>/5!_>B4B`=!1)#++!8O%<O9+8!/@!Melania aubryana!

F$#=!attenuataP!1/%&5%!_>B4B`!_"5;=!d.`=!SO%<O9+!/@!Melania aubryana!F$#=!elongataP 1)$<!

')+-!1/%&5%!_>B4B`!_"5;=!d7`=!1)#++!8O%<O9+8!/@!Melania aubryana!F$#=!obliterataP!S/%;!

M$%;!N5$%;-!7$/!M$%;!_>B4B`!_"5;=!d"`=!1\/!8O%<O9+8!/@!Melania aubryana!F$#=!robusta: 

1/%&5%!_>B4B`!_"5;=!dU`=!!

458</#5W$*!?28+2?!?$<+#5$*P!B/#<)+#%!05+<%$?P!1/%&5%!_n>M!LJ=JJdDY-!R,=IRdDY-!R3=,JL-!

3KK=3cRe!>4B4`P!g$/!7$5!_>4B4-!n>M!3KK=3cL`e!S2!�2<!_n>M!R3=,JR-!>B4B`e![)2!

g$%;!1)2/%;!%#!1)$%)!>/5!_n>M!cI=c,Le!>B4B`e!g$%;!S/%!_M>B4!,cKY=,3=3,=,LD,c`e!

1)$<!')o!_M>B4!,cKd=L=3K=,LYe!X>B4e!>B4B`e!S/%;!M$%;!N5$%;-!7$/!M$%;!_>B4B`e!

g/%;!1W)5/2!S$%;!_>B4B`e!.+/!7$<!_>B4B`-!M$!Mo!g$&+8!_>B4Be!S>"!3c,J3Y`e!M$W!
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Remarks. 

S)+**!85?5*$#!</!Brotia siamensis!_1)$5*$%:`!$%:!Brotia mariae!_g$/8`!\5<)!#+89+W<!</!W/%5W$*!
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Distribution. 
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Sulcospira tourannensis _S/2*+O+<-!,YL3`!
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Melania tourannensis!S/2*+O+<-!,YL3P!LIJDLII-!9*=!J,-!@5;8=!IDd!_k*$!#5F5p#+!:+!1/2#$%%+-!+%!
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Brotia tourannensis!6!'()*+#!q!N*$2C#+W)<-!3KK3P!,LKD,L,-!@5;=!JB=!
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>5:;2<_"5;=!,J`P!a9+%5%;8!/@!:5;+8<5F+!;*$%:!:2W<!_:;:`!$%:!/+8/9)$;28!_/+8`!#$<)+#!:58<$%<-!

8+9$#$<+:!CO!$!8?$**!#5:;+!*O5%;!$%<+#5/#!</!<)+!/9+%5%;!/@!<)+!:5;+8<5F+!;*$%:!:2W<e!8/#<5%;!

$#+$!_8$`!F+#O!C#/$:!W/%858<5%;!/@!%$##/\*O!89$W+:!#5C8-!/2<+#!_/W9`!$%:!5%%+#!_5W9`!W#+8W+%<!

8+9<$<+!9$:8!\+**!:+F+*/9+:-!%/<!W/%%+W<+:!</!+$W)!/<)+#e!?$#;5%$*!_?@`!$%:!*$<+#$*!@/*:8!_*@`!

<)5%=!

X+9#/:2W<5F+!@+$<2#+8P!S+]!#$<5/!/@!:588+W<+:!89+W5?+%8!I!?$*+8!y!J!@+?$*+8e!C#//:!9/2W)+8!/@!

<\/!@+?$*+8!W/%<$5%+:!8+F+#$*!)2%:#+:!+;;!W$982*+8!\5<)!$!:5$?+<+#!/@!$C/2<!K=L!??=!!

 

Remarks.  



"*!

!

7$%!C+!:58<5%;258)+:!@#/?!$**!05+<%$?+8+!89+W5+8!<#+$<+:!$C/F+!CO!5<8!+%<5#+*O!8?//<)-!*$#;+!

8)+**=!"/#!@2#<)+#!W/?9$#58/%8-!W)+W&!<)+!@/**/\5%;!89+W5+8!:+8W#59<5/%8=!!

!

Distribution. 

7+%<#$*!05+<%$?-!Z2$%;!B$?!$%:!.$!B$%;![#/F5%W+8-!7$5!X5F+#!:#$5%$;+-!8/2<)\$#:!

9/885C*O!+]<+%:5%;!5%</!<)+!9#/F5%W+8!/@!N5$!g$5!$%:!.$&!g$&!_"5;=!,`=!!

 

Sulcospira dakrongensis!%=!89=!

"5;8=!,IQDU-!,LQDM-!,R=!

!

Material examined. 

4/*/<O9+=!Z2$%;!1#5![#/F=-!.$&#/%;!X5F+#!%+$#!.$&#/%;-!3K!&?!S!.$&#/%;!M#5:;+-!

,RrJI=I,jB!,KRrLd=LcjUe!W/**=!"=!'()*+#-!aW<!3KKR!_n>M!,,I=JRd$-!"5;=!,IQ`=!

[$#$<O9+8=!S$?+!$8!)/*/<O9+!_n>M!,,I=JRdC-!JL!89+W5?+%8-!"5;=!,IM`=!.$&#/%;!X5F+#!%+$#!

.$&#/%;e!W/**=!"=!'()*+#-!aW<!3KKR!_n>M!,,I=,IR-!I!89+W5?+%8-!"5;=!,I7`=!Z2$%;!1#5![#/F=-!

Q*2/5!.58<#=-!299+#!W/2#8+!/@!.$&#/%;!X5F+#!%#!4/%;!1)2O-!,RrJI=I,jB!,KdrKI=,,jUe!W/**=!"=!

'()*+#-!aW<!3KKR!_n>M!,,I=Jd,-!LR!89+W5?+%8-!"5;=!,I.e!HUMX-!,K!89+W5?+%8`=!!

a<)+#!+<)$%/*!9#+8+#F+:!?$<+#5$*P!Z2$%;!B$?![#/F=-!W#++&!W#/885%;!<)+!4/!7)5!>5%)!

45;)\$O!C+<\++%!Q*2/5!$%:!1)$%)!>O-!,RrKJ=JYjB!,Kdr3Y=YYjUe!W/**=!"=!'()*+#-!aW<!3KKR!

_n>M!,,I=Jdc`-!Z2$%;!B$?![#/F=-!%+$#!Q*2/5e!W/**=!"=!'()*+#-!aW<!3KKR!_n>M!,,I=,IJ`=!

.$&#/%;!X5F+#!_HUMX`=!!

!

Description. 

S)+**!_"5;=!,IQD.`P!7/?9$#$<5F+*O!8?$**-!C#/$:*O!W/%5W$*!5%!8)$9+e!895#+!W/?9#585%;!<\/!</!

@/2#!\)/#*8!_1$C=!J`=!M/:O!\)/#*!*$#;+!W/?9$#+:!</!299+#!\)/#*8e!\)/#*8!\+**!#/2%:+:!5%!

:5$?+<+#!/%*O!F+#O!8*5;)<*O!:+9#+88+:!C+*/\!<)+!299+#!82<2#+=!SW2*9<2#+!;+%+#$**O!8?//<)!

+]W+9<!@/#!@5%+!$%:!#+;2*$#!$]5$*!;#/\<)!*5%+8!$%:!#$<)+#!5%W/%895W2/28!895#$*!*5#$+!$<!<)+!C$8+=!



"!!

!

Q9+#<2#+!\5:+-!/F$*-!$%;2*$#*O!9#/:2W+:!C+*/\-!5%85:+!\)5<+e!9+#58</?+!8)$#9-!9$#5+<$*!W$**28!

5%W/%895W2/28=!7/*/2#!W)+8<%2<!C#/\%=!!

a9+#W2*2?!_"5;=!,IU`P!aF$*!W/?9#585%;!29!</!@/2#!\)/#*8!$%:!$!82CDW+%<#$*!%2W*+28=!

X$:2*$!_"5;=!,LQDM`P!X5CC/%!/%!$F+#$;+!,L=3!_z3=,`!??!*/%;!\5<)!,Rc=L!_z,,=I`!#/\8!/@!

<++<)!_,,=3!z,=J!#/\8y??`!_%!l!L`e!#/\8!:+%8+*O!$##$%;+:=!7+%<#$*!<++<)!\5<)!8^2$#58)!C$8+-!

299+#!#5?!8<#$5;)<-!C$8$*!#5?!?$:+!W/%W$F+!CO!8*5;)<*O!+]<+%:5%;!;*$C+**$e!;*$C+**$!C#/$:!\5<)!

8<#$5;)<!*$<+#$*!?$#;5%8e!W+%<#$*!W289!/@!W2<<5%;!+:;+!@*$%&+:!CO!<\/!$WW+88/#O!W2898!/%!+$W)!

85:+=!g$<+#$*!<++<)!\5<)!/%+!C#/$:*O!<#5$%;2*$#!?$5%!W289!$%:!<\/!$WW+88/#O!W2898!/%!+$W)!

85:+-!8)/#<!*$<+#$*!+]<+%85/%8=!H%%+#!$%:!/2<+#!?$#;5%$*8!/@!85?5*$#!8)$9+!$%:!85f+-!)//&+:-!

\5<)!/%+!C#/$:*O!/F$*!?$5%!:+%<5W*+!$%:!$%!$WW+88/#O!W289!/%!<)+!5%%+#!85:+=!!

Q%$</?OP!S&5%!:$#&!;#+O-!%/!O+**/\!95;?+%<!89/<8!/C8+#F+:=!Q%5?$*!W/?9#58+8!29!</!<)#++!

\)/#*8e!<+8<58!/WW295+8!<)+!:/#8$*!9$#<8!/@!<)+!*$8<!<\/!\)/#*8=!7/*2?+**$#!?28W*+!

W/?9$#$<5F+*O!*/%;=!!

>5:;2<!_"5;=!,R`P!a9+%5%;8!/@!:5;+8<5F+!;*$%:!:2W<!_:;:`!$%:!/+8/9)$;28!_/+8`!#$<)+#!:58<$%<-!

8+9$#$<+:!CO!$!8?$**!$%:!8)/#<!#5:;+!*O5%;!$%<+#5/#!</!<)+!\5:+!/9+%5%;!/@!<)+!:5;+8<5F+!;*$%:!

:2W<e!8/#<5%;!$#+$!_8$`!%$##/\e!/2<+#!_/W9`!$%:!5%%+#!_5W9`!W#+8W+%<!8+9<$<+!9$:8!\+**!

:+F+*/9+:-!#$<)+#!<)5%-!%/<!W/%%+W<+:!\5<)!+$W)!/<)+#e!?$#;5%$*!@/*:!_?@`!<)5%-!*$<+#$*!@/*:!_*@`!

5%W/%895W2/28e!W#+8W+%<!@/*:!_W@`!C+*/\!:5;+8<5F+!;*$%:!/9+%5%;!+*/%;$<+=!!!

X+9#/:2W<5F+!@+$<2#+8P!S+]!#$<5/!/@!:588+W<+:!89+W5?+%8!3!?$*+8!y!I!@+?$*+8e!C#//:!9/2W)+8!/@!

<\/!@+?$*+8!W/%<$5%+:!%2?+#/28!_,KKw`!+;;!W$982*+8!\5<)!$!:5$?+<+#!/@!$C/2<!K=L!??=!!

 

Remarks.  

.5@@+#8!@#/?!S. tourannensis!CO!?2W)!8?$**+#!8)+**-!C#/$:*O!W/%5W$*!8)$9+-!5%@*$<+:!C/:O!

\)/#*-!$%:!*$W&!/@!82C82<2#$*!:+9#+885/%=!!

!!

Etymology.  

1)58!89+W5+8!58!%$?+:!$@<+#!<)+!.$&#/%;!X5F+#-!5%!\)5W)!5<!58!@/2%:=!!

!



""!

!

Distribution. 

4+$:\$<+#8!$%:!?5:D8<#+$?8!/@!#5F+#8!5%!<)+!#5F+#!8O8<+?8!/@!<)+!.$&#/%;!D!Z2$%;!1#5!$%:!M/!

X5F+#-![#/F5%W+8!/@!Z2$%;!1#5-!1)$%!1)5+%D42+-!$%:!Z2$%;!B$?!_"5;=!,`=!!

!

Sulcospira quangtriensis!%=!89=!

"5;8=!,I"Dm-!,L7D.-!,d=!

!

Material examined. 

4/*/<O9+=!Z2$%;!1#5![#/F=-!7$?!gÄ!.58<#5W<-!'#/%;!'*$%;-!,RrI3=K3jB!,KRrL3=LRjUe!W/**=!"=!

'()*+#-!aW<!3KKR!_n>M!,,I=Jd3$-!"5;=!,I"`=!!

[$#$<O9+8=!S$?+!$8!)/*/<O9+!_n>M!,,I=Jd3C-!L!89+W5?+%8-!"5;=!,IND4e!HUMX-!3!89+W5?+%8`=!

Z2$%;!1#5![#/F=-!7$?!gÄ!.58<#5W<-!W#++&!%+$#!7$?!gÄ-!,RrIL=JIjB!,KRrL,=3djUe!W/**=!"=!

'()*+#-!aW<!3KKR!_n>M!,,I=JdJ-!3!89+W5?+%8`=!Z2$%;!1#5![#/F=-!JL!&?!B!')+!S$%)-!

,RrIL=ILjB!,KRrJI=JJjUe!W/**=!"=!'()*+#-!aW<!3KKR!_n>M!,,I=JRY-!,K!89+W5?+%8-!"5;=!,IH`=!!

!

Description. 

S)+**!_"5;=!,I"DH`P!>+:52?!85f+:e!W/%5W$**O!<2##+<+:-!\5<)!282$**O!@5F+!</!85]!#+?$5%5%;!\)/#*8!

$%:!$%!+#/:+:!<59!_1$C=!J`=!T)/#*8!\+**!#/2%:+:!5%!:5$?+<+#-!%/<!/#!F+#O!8*5;)<*O!@*$<<+%+:!

C+*/\!82<2#+-!C/:O!\)/#*!W/?9$#$<5F+*O!*$#;+!$%:!8*5;)<*O!5%@*$<+:=!SW2*9<2#+!8?//<)!+]W+9<!

@/#!$]5$*!;#/\<)!*5%+8!$%:!5%W/%895W2/28!895#$*!*5%+8=!Q9+#<2#+!\5:+-!8*5;)<*O!@*$#5%;-!C$8$**O!

9#/:2W+:-!/2<+#!*59!\+**!#/2%:+:!$%:!8)$#9-!5%%+#!*59!5%W/%895W2/28-!5%85:+!\)5<+=!

[+#5/8<#$W2?!8?//<)-!;*/88O-!2%5@/#?*O!W)+8<%2<!C#/\%=!!

a9+#W2*2?!_"5;=!,Im`P!aF$*!W/?9#585%;!29!</!@/2#!\)/#*8!$%:!$!82CDW+%<#$*!%2W*+28=!

X$:2*$!_"5;=!,L7D.`P!X5CC/%!/%!$F+#$;+!,I=R!_z3=d`!??!*/%;!\5<)!,R,!_z3d`!#/\8!/@!<++<)!

_,3=L!z!3!#/\8y??`!_%!l!J`e!#/\8!89$#8+*O!$##$%;+:=!7+%<#$*!<++<)!\5<)!8^2$#58)!C$8+-!299+#!

#5?!8<#$5;)<!</!8*5;)<*O!W/%W$F+-!C$8$*!#5?!W/%W$F+!CO!9#/%/2%W+:*O!+]<+%:+:!;*$C+**$-!

;*$C+**$!C#/$:!\5<)!8<#$5;)<!*$<+#$*!?$#;5%8-!W+%<#$*!W289!/@!W2<<5%;!+:;+!@*$%&+:!CO!<\/!

$WW+88/#O!W2898!/%!+$W)!85:+=!g$<+#$*!<++<)!\5<)!/%+!C#/$:*O!<#5$%;2*$#!?$5%!W289!$%:!<\/!



"#!

!

$WW+88/#O!W2898!/%!+$W)!85:+-!8)/#<!*$<+#$*!+]<+%85/%8=!>$#;5%$*!<++<)!)//&+:-!\5<)!/%+!

C#/$:*O!/F$*!?$5%!:+%<5W*+!$%:!/%+!/#!<\/!$WW+88/#O!W2898!/%!<)+!5%%+#!85:+=!H%%+#!$%:!/2<+#!

?$#;5%$*8!/@!F+#O!85?5*$#!8)$9+!$%:!85f+=!!

>5:;2<!_"5;=!,d`P!a9+%5%;8!/@!:5;+8<5F+!;*$%:!:2W<!_:;:`!$%:!/+8/9)$;28!_/+8`!C/<)!\5:+-!

:58<$%<!@#/?!+$W)!/<)+#-!8+9$#$<+:!CO!$!*/%;!#5:;+!*O5%;!$%<+#5/#!</!<)+!\5:+!/9+%5%;!/@!<)+!

:5;+8<5F+!;*$%:!:2W<e!8/#<5%;!$#+$!_8$`!F+#O!%$##/\!W/%858<5%;!/@!#+;2*$#*O!89$W+:!#5C8-!/2<+#!

_/W9`!$%:!5%%+#!_5W9`!W#+8W+%<!8+9<$<+!9$:8!\+**!:+F+*/9+:-!$%<+#5/#*O!W/%%+W<+:!</!+$W)!/<)+#e!

?$#;5%$*!_?@`!$%:!*$<+#$*!@/*:!_*@`!#$<)+#!<)5W&e!W#+8W+%<!@/*:!_W@`!C+*/\!:5;+8<5F+!;*$%:!

/9+%5%;!+*/%;$<+=!!!

!

Remarks. 

.5@@+#8!@#/?!S. dakrongensis!CO!5<8!<$**+#!$%:!?/#+!8*+%:+#!8)+**e!5<8!C/:O!\)/#*!C+5%;!%/<!$8!

5%@*$<+:!$8!5%!<)+!@/#?+#=!S. vietnamensis!)$8!$!<)5W&+#!8)+**-!$%:!$!:5@@+#+%<!:+%<5<5/%!9$<<+#%!

/@!<)+!#$:2*$=!S. tourannensis!:5@@+#8!CO!<)+!9#+8+%W+!/@!$!82C82<2#$*!:+9#+885/%=!.$%;!q!4/!

_3KKdP!"5;=!,`!@5;2#+:!8)+**8!@#/?!W+%<#$*!05+<%$?!2%:+#!<)+!%$?+!kParacrostoma solemiana 

M#$%:<-!,cRYi!<)$<!?$O!C+!W/%89+W5@5W=!

!

Etymology.  

1)58!89+W5+8!58!%$?+:!$@<+#!Z2$%;!1#5![#/F5%W+!5%!\)5W)!5<!58!@/2%:=!!

!

Distribution.  

Z2$%;!1#5!X5F+#!8O8<+?!_"5;=!,`=!!

!

Sulcospira vietnamensis!%=!89=!

"5;8=!,I'DB-!,LUD"-!,Y=!

!

Material examined. 



"$!

!

4/*/<O9+=!Z2$%;!M5%)![#/F=-!>5%)!4/$!.58<#=-!#5F+#!5%!4/$!4/9!C+<\++%!�+%!1)$%)!$%:!1$%!

M5%)-!,drL3=IcjB!,KLrL3=K3jUe!W/**=!'()*+#-!aW<!3KKR!_n>M!,,I=JRL$-!"5;=!,I'`=!

[$#$<O9+8=!Z2$%;!M5%)![#/F=-!>5%)!4/$!.58<#=-!#5F+#!5%!4/$!4/9!C+<\++%!�+%!1)$%)!$%:!

1$%!M5%)-!,drL3=IcjB!,KLrL3=K3jUe!W/**=!'()*+#-!aW<!3KKR!_!n>M!,,I=JRLC-!,K!89+W5?+%8e!

HUMX-!J!89+W5?+%8`=!Z2$%;!M5%)![#/F=-!12O+%!4/$!.58<#5W<-!#5F+#!5%!1)$%)!42$!$<!C#5:;+!/@!

4/!7)5!>5%)!45;)\$O!C+<\++%!42/%;!')+!$%:!42%;!B;2O+%-!,drLc=,JjB!,KLrIc=YYjUe!

W/**=!'()*+#-!aW<!3KKR!_n>M!,,I=JdL-!d!89+W5?+%8`=!!

a<)+#!+<)$%/*!9#+8+#F+:!?$<+#5$*P!B;)+!Q%![#/F=-!1)$%)!72/%;!.58<#5W<-!W#++&!5%!1$?!Z2$%;!

F5**$;+-!@//<)5**8!/@!1#2/%;!S/%!><8=e!,YrIYjB!,KLr3KjUe!W/**=!'()*+#-!aW<!3KKR!_n>M!

,,I=JdI`=!!

!

Description. 

S)+**!_"5;=!,I'D>`P!>+:52?!85f+:-!W/%5W$*e!895#+!\5<)!282$**O!@/2#!/#!@5F+!_29!</!+5;)<`!

#+?$5%5%;!\)/#*8!$%:!$%!+#/:+:!895#+!_1$C=!J`=!T)/#*8!\+**!#/2%:+:!5%!:5$?+<+#e!8+9$#$<+:!

CO!$!#+*$<5F+*O!:++9!82<2#+e!C/:O!\)/#*!8*5;)<*O!5%@*$<+:=!SW2*9<2#+!8?//<)!+]W+9<!@/#!

5%W/%895W2/28!$]5$*!;#/\<)!*5%+8=!Q9+#<2#+!/F$*-!\5:+!</!8*5;)<*O!@*$#5%;!\5<)!\+**!#/2%:+:!

9+#59)+#O-!#/2%:+:!C+*/\e!9+#58</?+!8<#/%;-!9$#5+<$*!W$**28!<)5%=!7/*/2#!*5;)<!C#/\%!</!:$#&!

C#/\%e!\)+%!C$W&;#/2%:!W/*/2#!58!*5;)<!$!:$#&!895#$*!C$%:!?$O!C+!F585C*+!/%!299+#!9$#<!/@!<)+!

\)/#*=!!

a9+#W2*2?!_"5;=!,IB`P!aF$*!W/?9#585%;!29!</!@/2#!\)/#*8!$%:!$!82CDW+%<#$*!%2W*+28=!

X$:2*$!_"5;=!,LUD"`P!X5CC/%!/%!$F+#$;+!3Y!_zI`!??!*/%;!\5<)!3YY!_z,R`!#/\8!/@!<++<)!_,K=J!

zK=c!#/\8y??`!_%l3`e!:+%8+*O!$##$%;+:=!7+%<#$*!<++<)!\5<)!8^2$#58)!C$8+-!299+#!#5?!8<#$5;)<-!

C$8$*!#5?!W/%W$F+!CO!8*5;)<*O!+]<+%:5%;!;*$C+**$-!;*$C+**$!C#/$:!\5<)!8<#$5;)<!*$<+#$*!?$#;5%8-!

W+%<#$*!W289!/@!W2<<5%;!+:;+!@*$%&+:!CO!<\/!$WW+88/#O!W2898!/%!+$W)!85:+e!W2<<5%;!+:;+!\5<)!

/%+!F+#O!C#/$:!$%:!<#5$%;2*$#!?$5%!:+%<5W*+!$%:!/%+!$WW+88/#O!W289=!g$<+#$*!$%:!?$#;5%$*!

<++<)!\5<)!W/?9*+<+*O!#+:2W+:!$WW+88/#O!W2898-!<)+!#+?$5%5%;!?$5%!W289!C+5%;!C#/$:*O!

89$<2*$<+=!H%%+#!$%:!/2<+#!?$#;5%$*8!85?5*$#!5%!8)$9+!$%:!85f+=!!

>5:;2<!_"5;=!,Y`P!a9+%5%;8!</!:5;+8<5F+!;*$%:!:2W<!_:;:`!$%:!/+8/9)$;28!_/+8`!:58<$%<!@#/?!

+$W)!/<)+#e!*$<+#$*!@/*:!_*@`!F+#O!<)5W&!\5<)!<)5W&+%+:!$%<+#5/#!+%:!%+]<!</!<)+!/2<+#!W#+8W+%<!



"%!

!

8+9<$<+!9$:!_/W9`-!\)5W)!58!\+**!:+F+*/9+:!C2<!W/?9$#$<5F+*O!8?$**e!5%%+#!W#+8W+%<!8+9<$<+!9$:!

_5W9`!\+**!:+F+*/9+:-!%/<!W/%%+W<+:!\5<)!/2<+#!8+9<$<+!9$:*e!?$#;5%$*!@/*:!_?@`!<)5%=!

!

Remarks.  

>/8<!85?5*$#!</!S. dakrongensis!C2<!8)+**!?/#+!+*/%;$<+!$%:!<)5W&+#-!82<2#+!:++9+#-!$9+#<2#+!

%/<!$8!$%;2*$#!C+*/\=!X$:2*$!?$#&+:*O!:5@@+#+%<!@#/?!$**!/<)+#!&%/\%!05+<%$?+8+!89+W5+8!CO!

$C8+%W+!/#!*$#;+!#+:2W<5/%!/@!$WW+88/#O!<++<)!$%:!C#/$:*O!89$<2*$<+!8)$9+!/@!?$5%!:+%<5W*+8=!!

!

Etymology.  

1)58!89+W5+8!58!%$?+:!$@<+#!05+<%$?=!!

 

Distribution. 

N5$%)!X5F+#!8O8<+?-!Z2$%;!M5%)![#/F=-!$%:!7$!X5F+#!8O8<+?-!B;)+!$%!$%:!4$!15%)![#/F5%W+8!

_"5;=!,`=!!

 

Sulcospira collyra!%=!89=!

"5;8=!,cD3,=!

!

Material examined. 

4/*/<O9+=!4/$!M5%)![#/F=-!7$/![)2%;!.58<#5W<-!M5%)!1$%)!W/??2%5<O-!W#++&!5%!N5$%;!

F5**$;+-!,crLLjB!,KLrJKjUe!W/**=!"=!'()*+#-!aW<!3KKR!_n>M!,,I=,JL$-!"5;=!,cQ`=!!

[$#$<O9+8=!4/$!M5%)![#/F=-!7$/![)2%;!.58<#5W<-!M5%)!1$%)!W/??2%5<O-!W#++&!5%!N5$%;!

F5**$;+-!,crLLjB!,KLrJKjUe!W/**=!"=!'()*+#-!aW<!3KKR!_n>M!,,I=,JLC-!3RL!89+W5?+%8-!"5;=!

,cMD7e!HUMX-!L!89+W5?+%8`=!!

a<)+#!+<)$%/*!9#+8+#F+:!?$<+#5$*P!4/$!M5%)![#/F=-!1$%!g$W!.58<#=-!S<#+$?!5%!>2/%;!')+%e!

3KrJd=KYYjB!,KLr,R=3,jUe!W/**=!"=!'()*+#-!aW<!3KKR!_n>M!,,I=Id3e!#5CC+:!@/#?`=!



"&!

!

!

Description. 

S)+**!_"5;=!,cQDU`P!>+:52?!85f+:-!+*/%;$<+*O!<2##+<+:-!8*+%:+#!8)$9+-!<59!/%*O!8*5;)<*O!+#/:+:!

\5<)!282$**O!8+F+%!#+?$5%5%;!\)/#*8!_1$C=!J`=!T)/#*8!@*$<<+%+:!5%!:5$?+<+#-!\5<)!

5%W/%895W2/28!82CD82<2#$*!:+9#+885/%e!82<2#+!8)$**/\=!S)+**!?$O!C+!+%<5#+*O!8?//<)!+]W+9<!@/#!

#+;2*$#*O!89$W+:!$]5$*!;#/\<)!*5%+8!/#!?$O!)$F+!$!8W2*9<2#+!W/%858<5%;!/@!\+**!:+F+*/9+:!$]5$*!

#5C8!<)$<!$#+!9#/?5%+%<!9$#<5W2*$#*O!5%!299+#!\)/#*8e!$::5<5/%$**O-!@$5%<!895#$*!*5#$+!?$O!C+!

F585C*+!9$#<5W2*$#*O!/%!*$8<!\)/#*=!Q9+#<2#+!W/?9$#$<5F+*O!8?$**-!/F$<+-!8*5;)<*O!$%;2*$#*O!

9#/:2W+:!C+*/\e!/2<+#!*59!\+**!#/2%:+:-!8)$#9e!5%%+#!*59!5%W/%895W2/28e!5%85:+!\)5<+=!7/*/2#!

*5;)<!C#/\%-!8/?+<5?+8!?$#C*+:=!!

a9+#W2*2?!_"5;=!,c"`P!aF$*-!\5<)!29!</!I!\)/#*8!$%:!82CDW+%<#$*!%2W*+28=!!

X$:2*$!_"5;=!3K`P!X5CC/%!/%!$F+#$;+!,c=3!_z!3=I`!??!*/%;!\5<)!,LJ!_zd`!#/\8!/@!<++<)!_Y=,!

zK=Y!#/\8y??!_%lR`=!7+%<#$*!<++<)!\5<)!8^2$#58)!</!#/2%:+:!C$8+-!8<#$5;)<!299+#!#5?-!$%:!

W/%F+]!*/\+#!#5?!CO!8*5;)<*O!+]<+%:5%;!;*$C+**$e!W2<<5%;!+:;+!\5<)!?$5%!:+%<5W*+!$%:!<\/!

$WW+88/#O!W2898!/%!+$W)!85:+e!;*$C+**$!\5<)!8<#$5;)<!*$<+#$*!?$#;5%8=!g$<+#$*!<++<)!\5<)!/%+!

$WW+88/#O!W289!/%!+$W)!85:+!/@!<)+!9/5%<+:!?$5%!:+%<5W*+=!H%%+#!?$#;5%$*!<++<)!8*5;)<*O!C#/$:+#!

<)$%!/2<+#!/%+8e!?$#;5%$*!<++<)!9/88+88!/%+!C#/$:!?$5%!:+%<5W*+!$%:!$!8?$**+#!5%%+#!$WW+88/#O!

W289=!

>5:;2<!_"5;=!3,`P!a9+%5%;8!/@!:5;+8<5F+!;*$%:!:2W<!_:;:`!$%:!/+8/9)$;28!_/+8`!:58<$%<e!

W/%895W2/28!#5:;+!$%<+#5/#!</!/9+%5%;!/@!:5;+8<5F+!;*$%:!:2W<e!8/#<5%;!$#+$!_8$`!C#/$:!

W/%858<5%;!/@!#+;2*$#*O!89$W+:!#5C8-!/2<+#!_/W9`!$%:!5%%+#!_5W9`!W#+8W+%<!8+9<$<+!9$:8!\+**!

:+F+*/9+:-!5%%+#!/%+!%$##/\-!C/<)!$%<+#5/#*O!W/%%+W<+:!</!+$W)!/<)+#e!?$#;5%$*!_?@`!$%:!

*$<+#$*!@/*:!_*@`!#$<)+#!<)5%=!!!

!

Remarks.  

1\/!9/92*$<5/%8!/@!<)58!89+W5+8!\+#+!+]$?5%+:=!S)+**8!/@!<)+!<O9+!9/92*$<5/%!$#+!;+%+#$**O!

8?//<)!\)+#+$8!89+W5?+%8!/@!$!8+W/%:!9/92*$<5/%-!\)5W)!W/D/WW2#8!\5<)!B. hoabinhensis-!$#+!

?$#&+:*O!#5CC+:!_W/?9$#+!"5;8=!,c!QD7!\5<)!.DU`=!U]W+9<!@/#!<)+!?$#&+:*O!:58<5%W<!8)+**!

8W2*9<2#+-!C/<)!9/92*$<5/%8!8)/\!C#/$:*O!W/##+89/%:5%;!?/#9)/*/;O!\5<)!#+89+W<!</!#$:2*$!

$%:!?5:;2<=!H%!$::5<5/%-!C/<)!9/92*$<5/%8!O5+*:+:!5:+%<5W$*!?5</W)/%:#5$*!,RS!$%:!7aH!



"'!

!

8+^2+%W+8=!1)+!*$W&!/@!?/#9)/*/;5W$*!$%:!?5</W)/%:#5$*!:5@@+#+%<5$<5/%!82;;+8<8!<)$<!<)+!<\/!

8)+**!?/#9)8!$#+!W/%89+W5@5W=!m2F+%5*+8!$%:!82CD$:2*<8!/@!<)+!W/D/WW2##5%;!B. hoabinhensis!

:5@@+#!CO!$!?/#+!W/%5W$*!8)$9+!$%:!<)+!9#+8+%W+!/@!$!:$#&!895#$*!W/*/2#!C$%:=!Q:2*<8!/@!B. 

hoabinhensis!$#+!?2W)!*$#;+#!$%:!*$W&!<)+!W/%895W2/28!$]5$*!8W2*9<2#+!9#+8+%<!5%!W/D/WW2##5%;!

89+W5?+%8!/@!S. collyra!_n>M!,,I=Id3`=!.$%;!q!4/!_3KKdP!"5;=!,`!@5;2#+:!8)+**8!2%:+#!<)+!

%$?+!kAdamietta delavayana _4+2:+-!,YYc`i!\5<)/2<!*/W$*5<O!:$<$!<)$<!?$O!\+**!C+!

W/%89+W5@5W=!

 

Etymology.  

1)+!%$?+!#+@+#8!</!<)+!+*/%;$<+!8)+**!/@!<)58!89+W5+8!_W/**O#$!{g$<5%|!l!+*/%;$<+:`=!!

!

Distribution. 

4/$!M5%;!$%:!*5&+*O!B5%)!M5%)![#/F5%W+!_"5;=!,`=!!

!

Sulcospira!_Å`!%=89=!

"5;=!33=!

!

S)+**8!@#/?!g$/!7$5-!5%!<)+!@$#!%/#<)\+8<!/@!05+<%$?-!<)$<!$#+!&+9<!5%!<)+!>B4B!2%:+#!<)+!

%$?+8!kMelania huegeliii!$%:!kMelania delavayanai!$#+!W/%85:+#+:!</!C+*/%;!</!$%!$8!O+<!

2%:+8W#5C+:!9$W)OW)5*5:!89+W5+8=!B+5<)+#!<)+!%$?+!M. huegelii!_@#/?!8/2<)+#%!H%:5$`!%/#!<)+!

%$?+!M. delavayana!_@#/?!N2$%;:/%;![#/F=-!7)5%$`!58!C+*5+F+:!</!C+!W/##+W<*O!$99*5+:!

C+W$28+!:58<#5C2<5/%$*!$#+$8!/@!9$W)OW)5*5:!89+W5+8!$#+!282$**O!8?$**=!UF+%!<)+!W*/8+8<!$#+$!/@!

N2$%;:/%;!58!$C/2<!,-KKK!&?!@#/?!g$/!7$5=!1)58!89+W5+8!#+8+?C*+8!<)+!7)5%+8+!M. 

delavayana!_/@!\)5W)!/%*O!<)+!/#5;5%$*!@5;2#+!58!&%/\%`!5%!)$F5%;!$!*$#;+-!)5;)*O!<2##+<+:!

8)+**=!Q8!$%$</?O!/@!<)58!89+W5+8!58!2%&%/\%!:2+!</!<)+!2%$F$5*$C5*5<O!/@!9#+8+#F+:!?$<+#5$*-!

5<8!$@@5%5<5+8!#+?$5%!2%W+#<$5%!$%:!\+!#+@#$5%!@#/?!%$?5%;!5<=!  



"(!

!

Molecular genetics 

1)#++!:5@@+#+%<!:$<$!8+<8!/@!?5</W)/%:#5$*!8+^2+%W+8!\+#+!+]$?5%+:P!1)+!9$#<5$*!,RS!

8+^2+%W+!:$<$!8+<!W/%858<+:!/@!JR!8+^2+%W+8!\5<)!</<$*!$!*+%;<)!/@!Y3,!$*5;%+:!%2W*+/<5:+!

9/85<5/%8=!1)+!7aH!:$<$!8+<!W/%<$5%+:!JL!8+^2+%W+8!\5<)!$!</<$*!*+%;<)!/@!RRK!C9=!1)+8+!:$<$!

8+<8!:5@@+#+:!8*5;)<*O!5%!<$]/%!W/?9/85<5/%!C+W$28+!5%!$!@+\!W$8+8!\+!\+#+!2%$C*+!</!$?9*5@O!

C/<)!;+%+!@#$;?+%<8=!1)+!W/%W$<+%$<+:!:$<$!8+<!/@!,RS!$%:!7aH!W/%858<+:!/@!JJ!8+^2+%W+8. S. 

collyra!58!#+9#+8+%<+:!/%*O!CO!,RS!8+^2+%W+8!$%:!58!<)+#+@/#+!$C8+%<!@#/?!<)+!7aH!$%:!

W/%W$<+%$<+:!8+^2+%W+!:$<$!8+<8=!H%!$::5<5/%!</!<)+!05+<%$?+8+!89+W5+8-!+$W)!:$<$!8+<!

W/%<$5%+:!8+^2+%W+8!/@!<)+!<\/![)5*5995%+!9$W)OW)5*5:8!Jagora!asperata!$%:!J. dactylus=!<)$<!

\+#+!28+:!$8!/2<;#/29!</!#//<!<)+!<#++=!Jagora!\$8!W)/8+%!$8!/2<;#/29!C+W$28+!5<!/WW295+8!$!

C$8$*!9/85<5/%!\5<)5%!<)+![$W)OW)5*5:$+!_'()*+#!+<!$*=!3KKI`=!!

H%!/#:+#!</!5%@+#!<)+!9)O*/;+%+<5W!#+*$<5/%8)598!/@!<)+!05+<%$?+8+![$W)OW)5*5:$+-!\+!

+?9*/O+:!?$]5?2?!9$#85?/%O!$8!5?9*+?+%<+:!5%!<)+!>[!X$<W)+<-!$%:!M$O+85$%!H%@+#+%W+=!

>[!X$<W)+<!$%$*O8+8!#+F+$*+:!,Kd!+^2$**O!9$#85?/%5/28!<#++8!\5<)!$!*+%;<)!/@!R3d!8<+98!@/#!

,RSe!5%!<)+!8<#5W<!W/%8+%828!<#++!,3!%/:+8!W/**$98+:=!"/#!7aH!II!+^2$**O!9$#85?/%5/28!<#++8!

\5<)!$!*+%;<)!/@!LI!8<+98!\+#+!@/2%:e!5%!<)+!8<#5W<!W/%8+%828!$*8/!,3!%/:+8!W/**$98+:=!1)+!

$%$*O858!/@!<)+!W/%W$<+%$<+:!:$<$!8+<!#+F+$*+:!R!+^2$**O!9$#85?/%5/28!<#++8!\5<)!$!*+%;<)!/@!

,-Kd,!8<+98e!L!%/:+8!W/**$98+!5%!<)+!8<#5W<!W/%8+%828!<#++=!Q**!<)#++!>[!<#++8!#+F+$*+:!C#/$:*O!

5:+%<5W$*!</9/*/;5+8!<)$<!:5@@+#+:!/%*O!\5<)!#+89+W<!</!<)+!C#$%W)5%;!9$<<+#%!\5<)5%!<)+!W*$:+!/@!

S. tonkiniana!6!$**!<598!/@!<)58!C#$%W)!C+5%;!F+#O!W*/8+!</!+$W)!/<)+#=!1)+!8$?+!)/*:8!<#2+!@/#!

<)+!MH!<#++8=!7/%8+^2+%<*O-!/%*O!<\/!<#++8!$#+!8)/\%!)+#+-!<)+!MH!9)O*/;#$?!$%:!>[!8<#5W<!

W/%8+%828!<#++!/C<$5%+:!@/#!,RS-!\)5W)!$#+!?/8<!W/?9*+<+!\5<)!#+89+W<!</!<$]/%!8$?9*5%;!

_"5;=!33`=!1)+!<#++8!9#/:2W+:!CO!$99*O5%;!<)+!<\/!:5@@+#+%<!?+<)/:8!W/##+89/%:!\5:+*O!\5<)!

#+89+W<!</!<)+!/F+#$**!C#$%W)5%;!9$<<+#%!C2<!:5@@+#!5%!8/?+!:+<$5*8=!1#++8!8)/\!$!W/%858<+%<!

C5@2#W$<5/%!C+<\++%!<)+!Brotia!$%:!Sulcospira!W*$:+8=!Q**!89+W5+8!$99+$#!$8!?/%/9)O*+<5W!

W*$:+8!\5<)!W/%85:+#$C*+!C#$%W)!8299/#<=!T5<)5%!Sulcospira!<)#++!?$5%!W*$:+8!$#+!#+W/;%5f+:P!

S. tonkiniana!@#/?!%/#<)+#%!05+<%$?-!S. collyra!@#/?!4/$!M5%)!_%/#<)+#%!W+%<#$*!05+<%$?`-!

$%:!89+W5+8!@#/?!W+%<#$*!</!8/2<)+#%!05+<%$?!_S. vietnamensis-!S. quangtriensis-!S. 

dakrongensis-!S. tourannensis`=!4/\+F+#-!\)5*+!<)+!#+*$<5/%8)598!C+<\++%!<)+8+!<)#++!W*$:+8!

$#+!2%#+8/*F+:!5%!<)+!MH!<#++-!<)+!>[!82;;+8<8!$!858<+#!;#/29!#+*$<5/%8)59!C+<\++%!S. collyra!

$%:!S. tonkiniana-!C/<)!</;+<)+#!@/#?5%;!<)+!858<+#!;#/29!/@!<)+!W+%<#$*!</!8/2<)+#%!05+<%$?!

W*$:+=!Q::5<5/%$**O-!<)+!>[!<#++!82;;+8<8!<)+!@/**/\5%;!#+*$<5/%8)598!\5<)5%!<)+!8/2<)+#%!

W*$:+P!S. tourannensis!_S. vietnamensis!_S. dakrongensis!$%:!S=!quangtriensis``!\)+#+$8!5%!<)+!



")!

!

MH!9)O*/;#$?!<)+!#+*$<5/%8)598!C+<\++%!S. tourannensis-!S. vietnamensis-!$%:!<)+!858<+#!9$5#!/@!

S. dakrongensis!$%:!S. quangtriensis!$#+!%/<!#+8/*F+:=!!

 

 

Discussion 

Phylogeny and systematics. 

1)+!<$]/%/?O!$%:!8O8<+?$<5W8!/@!W+#5<)5/5:+$%!_l!h?+*$%55:j`!@#+8)\$<+#!;$8<#/9/:8!)$F+!

C++%!82Cb+W<!</!82C8<$%<5$*!W)$%;+8!5%!#+W+%<!:+W$:+8!_N*$2C#+W)<!,ccRe!,ccce!gO:+$#:!+<!$*=!

3KK3`=!>/:+#%!\/#&8!#+W/;%5f+!8+F+#$*!@$?5*5+8!%/\!5%W*2:+:!5%!<)+!9#+:/?5%$%<*O!?$#5%+!

7+#5<)5/5:+$!<)$<!)$F+!W/*/%5f+:!@#+8)\$<+#!C5/</9+8!5%:+9+%:+%<*O!_N*$2C#+W)<!,ccce!

gO:+$#:!+<!$*=!3KK3e!'()*+#!+<!$*=!3KKI`=!�+<-!<)+!5?9*5W$<5/%8!/@!<)+!?/:+#%!8O8<+?$<5W!

W/%W+9<!@/#!<)+!05+<%$?+8+!hMelaniaj!89+W5+8!:+8W#5C+:!5%!<)+!*$<+!,c<)!$%:!+$#*O!3K<)!W+%<2#O!

)$F+!%/<!C++%!$::#+88+:=!a%*O!#+W+%<*O!)$8!5<!C++%!:+?/%8<#$<+:!<)$<!/%+!/@!<)+!%+;*+W<+:!

05+<%$?+8+!@#+8)\$<+#!;$8<#/9/:8-!<)+!8+?582*W/895#5:!hMelaniaj!jacqueti!.$2<f+%C+#;!q!

"58W)+#!,cKR-!/WW295+8!$!C$8$*!9/85<5/%!\5<)5%!<)+!S+?582*W/895#5:$+!$%:!#+9#+8+%<8!$!

h?5885%;!*5%&j!C+<\++%!<)+!Q85$%!$%:!\+8<+#%!B/#<)!Q?+#5W$%!?+?C+#8!/@!<)58!@$?5*O!$%:!<)+!

+$8<+#%!B/#<)!Q?+#5W$%![*+2#/W+#5:$+!_S<#/%;!$%:!'()*+#!$WW+9<+:`=!

T5<)5%!<)+![$W)OW)5*5:$+-!\)5W)!@/#?!$%/<)+#!9$#<!/@!<)+!@/#?+#!?+*$%55:!$88+?C*$;+-!

W2##+%<*O!<\/!;+%+#$!$#+!#+W/;%58+:!5%!?$5%*$%:!SU!Q85$-!Brotia!$%:!Sulcospira-!C/<)!/@!

\)5W)!/WW2#!5%!05+<%$?!_'()*+#!$WW+9<+:`=!Brotia!58!\+**!:+@5%+:!CO!?+$%8!/@!&+O!

?/#9)/*/;5W$*!W)$#$W<+#8!_#+9#/:2W<5F+!$%:!+?C#O/%5W!8)+**!@+$<2#+8`!$%:!5<8!?/%/9)O*O!58!

#/C28<*O!W/##/C/#$<+:!CO!$%$*O8+8!/@!?5</W)/%:#5$*!8+^2+%W+8!_'()*+#!+<!$*=!3KKIe!'()*+#!

82C?5<<+:`=!M/<)!05+<%$?+8+!Brotia!89+W5+8!W*28<+#!\+**!\5<)5%!<)+!;+%28!W*$:+!$%:!@/#?!$!

82CDW*$:+!\5<)!89+W5+8!@#/?!g$/8!_'()*+#!82C?5<<+:`=!H%!W/%<#$8<-!<)+!?/%/9)O*O!/@!

Sulcospira!$8!$!\)/*+!58!%/<!$8!\+**!8299/#<+:=!H%!?<.BQ!9)O*/;+%5+8!5<!58!8)/\%!$8!<)+!

858<+#!;#/29!/@!Brotia!$%:!58!:++9*O!:5F5:+:!5%</!<)#++!?$5%!W*$:+8=!1)+!?/%/9)O*O!/@!

Sulcospira!58!8299/#<+:!CO!MH!$%:!>g!C2<!#+b+W<+:!CO!>[!$%$*O8+8!/@!9$#<5$*!,RS!8+^2+%W+8=!
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Morphological and genetic differentiation of Vietnamese pachychilids. !

1)+#+!:/+8!%/<!$99+$#!</!C+!$!W/%858<+%<!9$<<+#%!5%!<)+!?/#9)/*/;5W$*!$%:!;+%+<5W!

:5@@+#+%<5$<5/%!/@!05+<%$?+8+!9$W)OW)5*5:8=!1)+!%+\!Brotia!89+W5+8!$#+!+$W)!#+9#+8+%<+:!CO!

/%*O!$!85%;*+!9/92*$<5/%e!<)+#+@/#+!*5<<*+!W$%!C+!5%@+##+:!@/#!<)+8+!<\/!89+W5+8=!1)+O!$#+!

)/\+F+#!+$85*O!#+W/;%58$C*+!CO!<)+5#!8)+**!$%:!$*8/!;+%+<5W$**O!\+**!:5@@+#+%<5$<+:=!1)58!58!

+F5:+%<!@#/?!/C8+#F+:!;+%+<5W!9D:58<$%W+8!5%!,RS!/@!3=,!</!J=Ix!C+<\++%!+$W)!/<)+#!$%:!\5<)!

#+89+W<!</!<)+5#!?/8<!W*/8+*O!#+*$<+:!W/%;+%+#!Brotia mariae!@#/?!g$/8=!X$<+8!/@!5%<#$D!$%:!

5%<+#89+W5@5W!:5@@+#+%<5$<5/%!$#+!F$#5$C*+=!1)+#+!58!$!?$#&+:!:58W#+9$%WO!C+<\++%!<)+!89+W5+8!

@#/?!%/#<)+#%!05+<%$?!_5=+=!S. tonkiniana`!$%:!<)/8+!@#/?!W+%<#$*!</!8/2<)+#%!05+<%$?!_S. 

collyra-!S. tourannensis-!S. dakrongensis-!S. quangtriensis`!\5<)!<)+!@/#?+#!8)/\5%;!$!

#+?$#&$C*+!#$%;+!/@!8)+**!F$#5$<5/%!<)$<!58!$WW/?9$%5+:!CO!$%!$*?/8<!W/?9*+<+!*$W&!/@!;+%+<5W!

:5@@+#+%<5$<5/%!5%!<)+!+]$?5%+:!?5</W)/%:#5$*!?$#&+#8=!1)+#+!$#+!8+F+#$*!9/885C*+!

+]9*$%$<5/%8!@/#!<)58!/C8+#F$<5/%=!"5#8<-!?/#9)/*/;5W$**O!:58<5%W<!@/#?8!W/2*:!#+9#+8+%<!

:5@@+#+%<!89+W5+8-!9+#)$98!\5<)5%!$!89+W5+8!W/?9*+]=!U]58<+%W+!/@!8+F+#$*!89+W5+8!/#!@/#?8!\$8!

$882?+:!CO!?/8<!9#+F5/28!$2<)/#8-!\)/!$99*5+:!F$#5/28!%$?+8!</!?/#+!/#!*+88!\+**!:+@5%+:!

?/#9)8=!4/\+F+#-!<)58!9#/W+:2#+!\$8!)5;)*O!$#C5<#$#O!$%:!+$W)!$2<)/#!:+*5%+$<+:!<$]$!

:5@@+#+%<*O=!1)58!C+W/?+8!+89+W5$**O!/CF5/28!\)+%!)58</#5W$*!?$<+#5$*!&+9<!5%!?28+2?!



#!!

!

W/**+W<5/%8!_5%!9$#<5W2*$#!>4B4`!58!8<2:5+:=!Q!F$#5+<O!/@!<$]/%!%$?+8-!82W)!$8!M. siamensis-!

M. hamonvillei-!M. aubryana!/#!M. huegelii-!)$F+!C++%!+##$<5W$**O!$99*5+:!@/#!?28+2?!*/<8!

\5<)/2<!W*+$#!C/2%:$#5+8!C+<\++%!<)+8+!8/!:+*5?5<+:!<$]$!C+W/?5%;!+F5:+%<=!1)+!85;%5@5W$%<!

9#/C*+?8!+]9+#5+%W+:!CO!@/#?+#!$2<)/#8!5%!W/%858<+%<*O!:+*5%+$<5%;!:5@@+#+%<!@/#?8!$#+!$*8/!

5%:5W$<+:!CO!<)+!5%<#/:2W<5/%!/@!$!*$#;+!%2?C+#!/@!F$#5+<O!%$?+8!CO!M$F$O!$%:!.$2<f+%C+#;!

_,c,K`=!1)+8+!/%*O!$::+:!</!<)+!%/?+%W*$</#5$*!W/%@285/%=!!

a%!<)+!/<)+#!)$%:-!<)+!$C8+%W+!/@!;+%+<5W!:5@@+#+%<5$<5/%!C+<\++%!9/92*$<5/%8!_,RSP!9D

:58<$%W+8!/@!K!</!K=KJx`!:/+8!%/<!9#/F5:+!5%W/%<#/F+#<5C*+!+F5:+%W+!5%!@$F/2#!/@!<)+!

)O9/<)+858!<)$<!$**!9/92*$<5/%8!$#+!<#2*O!W/%89+W5@5W=!a<)+#!8<2:5+8!/@!@#+8)\$<+#!;$8<#/9/:8!

)$F+!#+F+$*+:!<)$<!?<.BQ!?$#&+#8!?$O!)$F+!*5?5<+:!2<5*5<O!5%!$88+885%;!8<$<28!$<!<)+!89+W5+8!

*+F+*=!"/#!+]$?9*+-!5%!'/#+$%!Semisulcospira!9/92*$<5/%8!?<!)$9*/<O9+8!\+#+!@/2%:!</!C+!

?/#+!;+/;#$9)5W$**O!<)$%!<$]/%/?5W$**O!8<#2W<2#+:!_g++!+<!$*=!3KKd`=!"$W+:!\5<)!85?5*$#!

9)+%/?+%$!5%!<)+!9$W)OW)5*5:!<$]$!Brotia!$%:!Tylomelania-!N*$2C#+W)<!$%:!'()*+#!_3KKI`!

$%:!X5%<+*+%!+<!$*=!_3KKI`!#+89+W<5F+*O-!82;;+8<+:!<)$<!?58?$<W)+8!C+<\++%!;+%+!<#++8!$%:!

89+W5+8!<#++8!?$O!C+!W$28+:!CO!5%W/?9*+<+!*5%+$;+!8/#<5%;!/#!5%<#/;#+885F+!)OC#5:5f$<5/%=!!

7/%8+^2+%<*O-!5%!W$8+!/@!S. tonkiniana-!\+!W$%%/<!#2*+!/2<!<)$<!\+!$#+!:+$*5%;!\5<)!$!W/?9*+]!

/@!_W#O9<5W`!89+W5+8=!H%!82??$#O-!C+W$28+!<)+!*$W&!/@!;+%+<5W!:5@@+#+%<5$<5/%!9#/F5:+8!+F5:+%W+!

@/#!#+W+%<!$%:!+]<+%85F+!;+%+!@*/\!C+<\++%!9/92*$<5/%8!$%:!85%W+!?/#9)/*/;5W$*!W)$#$W<+#8!

+]W+9<!/@!<)+!8)+**!8)/\!*/\!F$#5$C5*5<O-!\+!$882?+!<)$<!<)+!:5@@+#+%<!8)+**!@/#?8!$#+!

+W/9)+%/<O95W!?/#9)8=!!

Q!85?5*$#*O!9*$8<5W!8)+**!)$8!C++%!@/2%:!5%!<)+!%/#<)+#%!05+<%$?+8+!8+?582*W/895#5:!;$8<#/9/:!

Hua jacqueti _8++!S<#/%;!$%:!'()*+#!$WW+9<+:`=!H. jacqueti!$%:!S. tonkiniana!%/<!/%*O!8)/\!

85?5*$#!9$<<+#%8!\5<)!#+89+W<!</!$!F$#5$C*+!8)+**!C2<!$*8/!W/D/WW2#!5%!<)+!*$#;+!:#$5%$;+!8O8<+?!

/@!<)+!X+:!X5F+#!\)+#+!<)+O!5%)$C5<!$!\5:+!#$%;+!/@!)$C5<$<8!<)$<!:5@@+#!\5<)!#+89+W<!</!\$<+#!

:+9<)-!W2##+%<-!9/**2<5/%-!$%:!82C8<#$<+=!T+!C+*5+F+!<)$<!*/W$**O!:5@@+#+%<5$<+:!8+*+W<5/%!?$O!

)+*9!</!?$5%<$5%!<)+!F$#5+<O!/@!8)+**!?/#9)8!$W#/88!$!*$#;+!:58<#5C2<5/%$*!#$%;+!:+895<+!<)+!

/WW2##+%W+!/@!;+%+!@*/\=!1)$<!5%!9#5%W59$*!8)+**!8)$9+!$%:!8W2*9<2#+!5%!@#+8)\$<+#!;$8<#/9/:8!

?$O!W)$%;+!5%!#+89/%8+!</!F$#O5%;!82C8<#$<+8-!@/#!5%8<$%W+-!)$8!C++%!:+?/%8<#$<+:!@/#!

Semisulcospira reiniana!CO!E#$C+!_,ccY-!3KKK`=!!

H%!89+W5+8!@#/?!W+%<#$*!$%:!8/2<)+#%!05+<%$?!\+!/C8+#F+:!$!W/%<#$8<5%;!85<2$<5/%P!N+%+<5W$**O!

#+*$<5F+*O!\+**!:5@@+#+%<5$<+:!89+W5+8!_9D:58<$%W+8!5%!,RS!/@!JDdx!C+<\++%!$%:!ÇJx!\5<)5%!

89+W5+8`!+])5C5<!^25<+!85?5*$#!8)+**8=!a<)+#!<)$%!5%!%/#<)+#%!05+<%$?-!<)+!89+W5+8!/@!<)+!S. 

tourannensis!W*$:+!5%!W+%<#$*!05+<%$?!/WW2#!2%:+#!$**/9$<#5W!W/%:5<5/%8!5%!58/*$<+:!#5F+#!

8O8<+?8=!T+!<)+#+@/#+!9/8<2*$<+!<)$<!;+/;#$9)5W$*!58/*$<5/%!58!<)+!?$5%!@$W</#!/@!89+W5$<5/%!



#"!

!

/9+#$<5%;!5%!<)58!#+;5/%=!S5%W+!<)+!89+W5+8!$#+!W*/8+*O!#+*$<+:!$%:!8<5**!5%)$C5<!F+#O!85?5*$#!

+%F5#/%?+%<8-!8)+**!?/#9)/*/;O!$99$#+%<*O!#+?$5%+:!W*/8+!</!<)+!9*+85/?/#9)5W!W/%:5<5/%=!!

!

Taxonomy and Diversity=!!

1)58!9$9+#!58!C$8+:!/%!<)+!+]$?5%$<5/%!/@!+5;)<!9$W)OW)5*5:!89+W5+8!@#/?!<\/!;+%+#$!$%:!/%+!

89+W5+8!\5<)!2%W+#<$5%!$@@5%5<5+8=!S5]!/@!<)+8+!89+W5+8!$#+!:+8W#5C+:!$8!%+\=!7/?9$#+:!\5<)!

9#+F5/28!$WW/2%<8!/@!@#+8)\$<+#!;$8<#/9/:8!<)58!%2?C+#!?$O!8++?!8?$**=!"#+%W)!$2<)/#8!/@!

<)+!*$<+!,c<)!</!+$#*O!3K<)!W+%<2#O!#+W/;%5f+:!$<!*+$8<!+5;)<!89+W5+8!5%!05+<%$?!<)$<!$#+!

W/%85:+#+:!$8!9$W)OW)5*5:8!CO!<)+5#!8)+**8!_M. aubryana-!M. beaumetzi - M. delavayana-!M. 

hamonvillei-!M. huegelii-!M. krempfi-!M. siamensis-!M. tourannensis`=!X+W+%<*O-!.$%;!q!4/!

_3KKd`!+F+%!#+9/#<+:!/%!,L!9$W)OW)5*5:!89+W5+8!@#/?!05+<%$?=!4/\+F+#-!?$%O!9#+F5/28!

#+@+#+%W+8!$#+!W/%85:+#+:!$8!5%W/##+W<!/#!:2C5/28!@/#!F$#5/28!#+$8/%8=!H%!$!%2?C+#!/@!W$8+8!

05+<%$?+8+!9$W)OW)5*5:8!\+#+!W/%@/2%:+:!\5<)!85?5*$#!89+W5+8!@#/?!/<)+#!#+;5/%8!/@!S/2<)!

$%:!S/2<)+$8<!Q85$=!QWW/#:5%;*O-!#+@+#+%W+8!</!+=;=!hM. huegeliij!_@#/?!H%:5$`-!hM. gloriosaj!

_@#/?!>O$%?$#`-!hM. siamensisj!_@#/?!1)$5*$%:`-!$%:!hM. aubryanaj!$%:!hM. delavayanaj!

_@#/?!7)5%$`!$#+!)+#+5%!%/<!$WW+9<+:!$8!W/##+W<!%$?+8!@/#!05+<%$?+8+!9$W)OW)5*5:8=!X+W+%<!

#+F585/%8!/@!9$W)OW)5*5:8!5%!/<)+#!#+;5/%8!/@!S/2<)!$%:!S/2<)+$8<!Q85$!8)/\+:!<)$<!89+W5+8!

282$**O!)$F+!#+8<#5W<+:!:58<#5C2<5/%8-!5?9*O5%;!<)$<!<)+!$C/F+!?+%<5/%+:!<$]$!:/!%/<!/WW2#!5%!

05+<%$?!_'()*+#!$%:!N*$2C#+W)<!3KK,e!3KK3e!3KKRe!3KKde!N*$2C#+W)<!$%:!'()*+#!3KKI`=!1)58!

@$W<!$*/%+!#+:2W+8!<)+!%2?C+#!/@!$WW+9<+:!%$?+8!@/#!05+<%$?+8+!9$W)OW)5*5:8!W/%85:+#$C*O=!

S+W/%:*O-!<\/!F$*5:*O!:+8W#5C+:!<$]$!_M. hamonvillei, M. beaumetzi`!$#+!)+#+5%!8O%/%O?58+:!

\5<)!S. tonkiniana $%:!<)+!8<$<28!/@!$!<)5#:!<$]/%!_M. krempfi`!58!W/%85:+#+:!:2C5/28=!1)+!@$W<!

<)$<!$@<+#!$!W$#+@2*!#+F585/%!/%*O!<\/!5%<#/:2W+:!%$?+8!$#+!$WW+9<+:!$8!C+5%;!$F$5*$C*+!@/#!

F$*5:!05+<%$?+8+!9$W)OW)5*5:!89+W5+8!_S. tonkiniana-!S. tourannensis`!:+?/%8<#$<+8!<)+!

9$2W5<O!/@!/2#!W2##+%<!&%/\*+:;+!/@!<)58!;#/29=!T+!$#+!$\$#+!/@!<)+!@$W<!<)$<!<)+!W2##+%<!

#+9/#<!C+5%;!*$#;+*O!C$8+:!/%!?$<+#5$*!W/**+W<+:!:2#5%;!<\/!@5+*:!<#598!58!@$#!@#/?!C+5%;!

W/?9*+<+=!"2#<)+#!89+W5+8!#+9/#<+:!@#/?!05+<%$?!CO!.$%;!$%:!4/!_3KKd`-!82W)!$8!Sulcospira 

housei!_H=!g+$-!,YLR`!$%:!S. dautzenbergiana _>/#*+<-!,YYI`-!$#+!%/<!5%W*2:+:!)+#+!C+W$28+!

9#+8+#F+:!?$<+#5$*!825<$C*+!@/#!;+%+<5W!$%:!?/#9)/*/;5W$*!8<2:5+8!\$8!2%$F$5*$C*+=!N5F+%!<)+!

@$W<8!<)$<!$<!?/8<!)$*@!/@!<)+!W/2%<#Oj8!$#+$!\$8!W/F+#+:!CO!<)+!@5+*:!<#598!$%:!<)$<!?/8<!

89+W5+8!/WW29O!#+*$<5F+*O!8?$**!#$%;+8-!\+!+8<5?$<+!<)$<!<)58!+@@/#<!)$8!:/W2?+%<+:!%/!?/#+!

<)$%!$C/2<!)$*@!/@!<)+!<#2+!:5F+#85<O!/@!05+<%$?+8+!9$W)OW)5*5:8=!1)+#+!58!%/!#+$8/%!</!+]9+W<!

<)$<!9$W)OW)5*5:8!8)/2*:!C+!+]W+9<5/%$*!\5<)!#+89+W<!</!<)+!8<$<+!/@!/2#!&%/\*+:;+-!$%:!



##!

!

9#/?58+!<)$<!85?5*$#!*+F+*8!/@!2%:58W/F+#+:!:5F+#85<O!$#+!</!C+!@/2%:!5%!/<)+#!?$W#/D

5%F+#<+C#$<+8=!!

!

Acknowledgements 

S9+W5$*!;#$<5<2:+!58!:2+!</!<\/!#+F5+\+#8-!U**+%!S<#/%;!_T$8)5%;</%!.=7=`!$%:!./%!7/*;$%!

_SO:%+O`-!$8!\+**!$8!<)+!+:5</#!T5%8</%![/%:+#!_SO:%+O`!@/#!W$#+@2**O!$%:!W#5<5W$**O!#+$:5%;!

<)+!?$%28W#59<=!1)+5#!W/??+%<8!$%:!82;;+8<5/%8!)+*9+:!;#+$<*O!</!5?9#/F+!<)+!^2$*5<O!/@!<)+!

?$%28W#59<=!"2#<)+#?/#+-!\+!<)$%&![)5*599+!M/2W)+<-!05#;5%5+!4o#/8-!M$#C$#$!M2;+!_>B4B`!

$%:!�F+8!"5%+<!_>4BN`!@/#!&5%:*O!9#/F5:5%;!?$<+#5$*!$%:!9)/</;#$9)8=!>$%:+!4/*@/#:!

_T$8)5%;</%`!$%:!7*$2:5$!.$?+8!_M+#*5%`!;#+$<*O!$8858<+:!\5<)!?/#9)/*/;5W$*!\/#&-!82W)!$8!

8)+**!?+$82#+?+%<8!$%:!SU>!\/#&=!1)$%&8!$#+!$*8/!:2+!</!>$#<5%![A8W)+*!_SO:%+O`!@/#!

)+*95%;!\5<)!9)/</;#$9)O-!$%:!</!S$C5%+!SW)A<<!_M+#*5%`!@/#!$8858<5%;!5%!@5+*:!\/#&=!>$#*+%+!

05$*!_SO:%+O`!)+*9+:!\5<)!8<O*58<5W!5?9#/F+?+%<8!/@!$%!+$#*5+#!?$%28W#59<!F+#85/%=!1)+!\/#&!

/@!"'!\$8!@2%:+:!CO!<\/!;#$%<8!@#/?!<)+!."N!_IIR!0HUe!'a!JJY,y3D,`-!\)5W)!58!?/8<!

<)$%&@2**O!$W&%/\*+:;+:=!!

 

  



#$!

!

Table captions 

 

Table 1.!S$?9*+8!8<2:5+:!\5<)!:+<$5*8!/%!:58<#5C2<5/%8-!F/2W)+#!%2?C+#8!/@!8+^2+%W+:!

89+W5?+%8!$%:!N+%C$%&!$WW+885/%!%2?C+#8=!!

!

Table 2.!S)+**!85f+8!/@!05+<%$?+8+!Brotia 89+W5+8{??|=!!

!

Table 3.!S)+**!85f+8!/@!05+<%$?+8+!Sulcospira 89+W5+8 {??|=!

!

! !
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Figure captions  

!

Figure 1.!.58<#5C2<5/%!/@!9$W)OW)5*5:!89+W5+8!5%!W+%<#$*!$%:!8/2<)+#%!05+<%$?=!"!l!B. 

hoabinhensise!#!l!B. annamitae!$!l!S. collyrae!%!l!S. vietnamensise!&!l!S. quangtriensise!'!l!

S. dakrongensise!(l!S. tourannensis=!!

!

Figure 2.!S)+**8!$%:!/9+#W2*$!/@!%+\!Brotia!89+W5+8=!A=!B. annamita-!)/*/<O9+-!n>M!

,,I=JdR$=!B=!B. annamita-!9$#$<O9+-!n>M!,,I=JdRC=!C=!a9+#W2*2?-!B. annamita-!9$#$<O9+-!

n>M!,,I=JdRC=!D=!B. hoabinhensis-!)/*/<O9+-!n>M!,,I=IdK$=!E=!B. hoabinhensis-!9$#$<O9+!

n>M!,,I=IdKC=!F-G=!B. hoabinhensis-!9$#$<O9+8-!n>M!,,I=,LJ!_82C$:2*<`=!H=!a9+#W2*2?-!B. 

hoabinhensis-!9$#$<O9+-!n>M!,,I=IdKC=!SW$*+!C$#8!l!,K!??=!!

!

Figure 3.!X$:2*$+!/@!%+\!Brotia!89+W5+8=!A-B=!B. annamita-!9$#$<O9+-!n>M!,,I=JdRC=!D-E=!

B. hoabinhensis-!9$#$<O9+-!n>M!,,I=IdKC=!F-G=!B. hoabinhensis-!9$#$<O9+-!n>M!,,I=,LJ=!

SW$*+!C$#8!l!,KK!)?=!!

!

Figure 4.!U?C#O/%5W!8)+**!/@!B. hoabinhensis-!9$#$<O9+-!n>M!,,I=IdKC=!SU>!9)/</;#$9)!

8)/\5%;!$95W$*!$%:!@#/%<!F5+\=!SW$*+!C$#!l!,!??=!

!

Figure 5.!>5:;2<!/@!B. hoabinhensis-!9$#$<O9+-!n>M!,,I=IdKC=!QCC#+F5$<5/%8P!W@-!9$5#+:!

W#+8W+%<!@/*:8e!:;:-!/9+%5%;!</!:5;+8<5F+!;*$%:!:2W<e!;9-!;$8<#5W!9$:e!;8-!;$8<#5W!8)5+*:e!5%<-!

/9+%5%;!</!5%<+8<5%+e!5W9-!5%%+#!W#+8W+%<!8+9<$<+!9$:e!*@-!*$<+#$*!@/*:e!?@-!?$#;5%$*!@/*:e!/W9-!

/2<+#!W#+8W+%<!8+9<$<+!9$:e!/+8-!/9+%5%;!</!/+8/9)$;28e!8$-!8/#<5%;!$#+$e!88-!/9+%5%;!</!8<O*+!

8$W=!SW$*+!C$#!l!L!??=!!

!

!
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Figure 6.!.58<#5C2<5/%!/@!9$W)OW)5*5:8!5%!%/#<)+#%!05+<%$?=!&!l S. tonkiniana!_)58</#5W$*!

?28+2?!?$<+#5$*!$%:!%+\*O!W/**+W<+:!8$?9*+8`=!B2?C+#8!5%:5W$<+!<O9+!*/W$*5<5+8!/@!,!l!g$%;!

S/%-!<O9+!*/W$*5<O!/@!M. verbecki!F$#=!tonkiniana=!3!l!1)$%)!>/5-!<O9+!*/W$*5<O!/@!M. 

hamonvillei!$%:!M. beaumetzi=!

!

Figure 7.!S)+**8!$%:!/9+#W2*2?!/@!S. tonkiniana=!A=!g+W</<O9+!$%:!9$#$*+W</<O9+8-!Melania 

verbecki F$#= tonkiniana, >B4N=!B=!g+W</<O9+-!Melania hamonvillei-!>B4B=!C=!SO%<O9+-!

Melania aubryana F$#= elongata, 1)$<!')+-!>B4B=!D=!1\/!8O%<O9+8-!Melania aubryana!F$#=!

attenuata-!1/%&5%-!>B4B=!E=!1\/!8O%<O9+8-!Melania aubryana!F$#=!robusta-!1/%&5%- 

>B4B=!F=!1\/!8O%<O9+8-!Melania aubryana!F$#=!obliterata-!7$/!M$%;-!S/%;!M$%;!N5$%;-!

>B4B=!G=!1)$%)!>/5-!>B4B=!H=!B$?!g2$<-!>B4B=!I=!4$2<!1/%&5%-!>B4B=!J=!M$W!'$%-!

n>M!,,I=,YI=!K=!3K!&?!S!M$!M+!g$&+8-!n>M!,,I=,YR=!L=![)2/%;!05+%-!n>M!,,I=,YL=!M=!

1)2O+%!B;$2!S/%-!n>M!,,I=,cR=!N=!7)/!>/5-!n>M!,,I=,dI=!O=!7#++&!%#!M$!M+!g$&+8-!

n>M!,,I=,Yd=!P=!M$W!'$%!6!1)$5!B;2O+%-!n>M!,,I=,Y3=!Q=!g$/!7$5-!n>M!,,I=,Rc=!R=!4$!

N5$%;-!n>M!,,I=3KL=!S=!15+%!�+%-!n>M!,,I=3Kc=!T=!M$!M+!g$&+8!/2<@*/\-!n>M!,,I=,c3=!

U=!M$!M+!g$&+8-!n>M!,,I=,YY=!V=!7$/!M$%;-!n>M!,,I=3K,=!W=!g+W</<O9+-!Melania 

beaumetzi-!1)$%)!>/5-!>B4B=!X=!g+W</<O9+-!Melania krempfi-!1/%&5%-!>B4B=!Y=!

a9+#W2*2?!/@!S. tonkiniana-!M$!M+!g$&+8!/2<@*/\-!n>M!,,I=,c3=!SW$*+!C$#8!l!,K!??=!

!

Figure 8.!U?C#O/%5W!8)+**!/@!S. tonkiniana-!g$/!7$5-!>B4B=!SU>!9)/</;#$9)!8)/\5%;!

$95W$*!$%:!@#/%<!F5+\=!SW$*+!C$#!l!3KK!)?=!!

!

Figure 9.!X$:2*$!/@!S. tonkiniana=!A-B=!1)2O+%!B;$2!S/%-!n>M!,,I=,cR=!C-D=!M$!M+!

g$&+8-!n>M!,,I=,YY=!SW$*+!C$#8!l!,KK!)?=!!

!

Figure 10.!>5:;2<!/@!S. tonkiniana- 1)2O+%!B;$2!S/%-!n>M!,,I=,cR=!QCC#+F5$<5/%8P!W@-!

9$5#+:!W#+8W+%<!@/*:8e!:;:-!/9+%5%;!</!:5;+8<5F+!;*$%:!:2W<e!;9-!;$8<#5W!9$:e!;8-!;$8<#5W!8)5+*:e!

5%<-!/9+%5%;!</!5%<+8<5%+e!5W9-!5%%+#!W#+8W+%<!8+9<$<+!9$:e!*@-!*$<+#$*!@/*:e!?@-!?$#;5%$*!@/*:e!/W9-!

/2<+#!W#+8W+%<!8+9<$<+!9$:e!/+8-!/9+%5%;!</!/+8/9)$;28e!8$-!8/#<5%;!$#+$e!88-!/9+%5%;!</!8<O*+!

8$W=!SW$*+!C$#!l!L!??=!



#'!

!

Figure 11.!S)+**8!$%:!/9+#W2*2?!/@!S. tourannensis=!A=!Melania tourannensis-!*+W</<O9+-!

>B4B!\5<)!*$C+*=!B-E=![$#$*+W</<O9+8-!>B4B=!F-G=!Z2$%;!B$?![#/F=-!>B4B=!H-I=!7$?!

.2W-!n>M!,,I=JRR=!J=!1)$%)!>O-!n>M!,,I=JRI=!K=!Q*2/5-!n>M!,,I=JYK=!L=!a9+#W2*2?-!

4/D7)5D>5%;!45;)\$O-!n>M!,,I=Jdd=!SW$*+!C$#8!l!,K!??=!!

!

Figure 12.!X$:2*$!/@!S. tourannensis=!A-B=!S/%;!7/%-!n>M!,,I=JdK=!C-D=!N5$!g$5![#/F=-!

n>M!,,I=JdY=!SW$*+!C$#8!l!,KK!)?=!!

!

Figure 13.!>5:;2<!/@!S. tourannensis- 7$?!.2W-!n>M!,,I=JRR=!QCC#+F5$<5/%8P!W@-!9$5#+:!

W#+8W+%<!@/*:8e!:;:-!/9+%5%;!</!:5;+8<5F+!;*$%:!:2W<e!;9-!;$8<#5W!9$:e!;8-!;$8<#5W!8)5+*:e!5%<-!

/9+%5%;!</!5%<+8<5%+e!5W9-!5%%+#!W#+8W+%<!8+9<$<+!9$:e!*@-!*$<+#$*!@/*:e!?@-!?$#;5%$*!@/*:e!/W9-!

/2<+#!W#+8W+%<!8+9<$<+!9$:e!/+8-!/9+%5%;!</!/+8/9)$;28e!8$-!8/#<5%;!$#+$e!88-!/9+%5%;!</!8<O*+!

8$W=!SW$*+!C$#!l!L!??=!

!

Figure 14.!S)+**8!$%:!/9+#W2*$!/@!%+\!Sulcospira!89+W5+8=!A=!S. dakrongensis-!)/*/<O9+-!n>M!

,,I=JRd$=!B=!S. dakrongensis-!9$#$<O9+-!n>M!,,I=JRdC=!C=!S. dakrongensis-!9$#$<O9+-!n>M!

,,I=,IR=!D=!S. dakrongensis-!9$#$<O9+-!n>M!,,I=Jd,=!E=!a9+#W2*2?-!S. dakrongensis-!

9$#$<O9+-!n>M!,,I=JRdC=!F=!S. quangtriensis-!)/*/<O9+-!n>M!,,I=Jd3$=!G-H=!S. 

quangtriensis-!9$#$<O9+8-!n>M!,,I=Jd3C=!I=!S. quangtriensis-!9$#$<O9+-!n>M!,,I=JRY=!J=!

a9+#W2*2?-!S. quangtriensis-!9$#$<O9+-!n>M!,,I=Jd3C=!K=!S. vietnamensis-!)/*/<O9+-!n>M!

,,I=JRL$=!L-M=!S. vietnamensis-!9$#$<O9+8-!n>M!,,I=JRLC=!N=!a9+#W2*2?-!S. vietnamensis-!

9$#$<O9+!n>M!,,I=JRLC=!SW$*+!C$#8!l!,K!??= 

!

Figure 15.!X$:2*$+!/@!%+\!Sulcospira!89+W5+8=!A-B=!S. dakrongensis-!9$#$<O9+-!n>M!

,,I=JRdC=!C-D=!S. quangtriensis-!9$#$<O9+-!n>M!,,I=JdJ=!E-F=!S. vietnamensis-!9$#$<O9+-!

n>M!,,I=JdL=!SW$*+!C$#8!l!,KK!)?=!!

!

Figure 16.!>5:;2<!/@!S. dakrongensis-!9$#$<O9+-!n>M!,,I=JRdC=!QCC#+F5$<5/%8P!W@-!9$5#+:!

W#+8W+%<!@/*:8e!:;:-!/9+%5%;!</!:5;+8<5F+!;*$%:!:2W<e!;9-!;$8<#5W!9$:e!;8-!;$8<#5W!8)5+*:e!5%<-!



#(!

!

/9+%5%;!</!5%<+8<5%+e!5W9-!5%%+#!W#+8W+%<!8+9<$<+!9$:e!*@-!*$<+#$*!@/*:e!?@-!?$#;5%$*!@/*:e!/W9-!

/2<+#!W#+8W+%<!8+9<$<+!9$:e!/+8-!/9+%5%;!</!/+8/9)$;28e!8$-!8/#<5%;!$#+$e!88-!/9+%5%;!</!8<O*+!

8$W=!SW$*+!C$#!l!L!??=!

!

Figure 17.!>5:;2<!/@!S. quangtriensis-!9$#$<O9+-!n>M!,,I=JRY=!S++!"5;=!L!@/#!*$C+**5%;!/@!

8<#2W<2#+8=!QCC#+F5$<5/%8P!W@-!9$5#+:!W#+8W+%<!@/*:8e!:;:-!/9+%5%;!</!:5;+8<5F+!;*$%:!:2W<e!;9-!

;$8<#5W!9$:e!;8-!;$8<#5W!8)5+*:e!5%<-!/9+%5%;!</!5%<+8<5%+e!5W9-!5%%+#!W#+8W+%<!8+9<$<+!9$:e!*@-!

*$<+#$*!@/*:e!?@-!?$#;5%$*!@/*:e!/W9-!/2<+#!W#+8W+%<!8+9<$<+!9$:e!/+8-!/9+%5%;!</!/+8/9)$;28e!

8$-!8/#<5%;!$#+$e!88-!/9+%5%;!</!8<O*+!8$W=!SW$*+!C$#!l!L!??=!

 

Figure 18.!>5:;2<!/@!S. vietnamensis-!9$#$<O9+-!n>M!,,I=JRLC=!S++!"5;=!L!@/#!*$C+**5%;!/@!

8<#2W<2#+8=!QCC#+F5$<5/%8P!W@-!9$5#+:!W#+8W+%<!@/*:8e!:;:-!/9+%5%;!</!:5;+8<5F+!;*$%:!:2W<e!;9-!

;$8<#5W!9$:e!;8-!;$8<#5W!8)5+*:e!5%<-!/9+%5%;!</!5%<+8<5%+e!5W9-!5%%+#!W#+8W+%<!8+9<$<+!9$:e!*@-!

*$<+#$*!@/*:e!?@-!?$#;5%$*!@/*:e!/W9-!/2<+#!W#+8W+%<!8+9<$<+!9$:e!/+8-!/9+%5%;!</!/+8/9)$;28e!

8$-!8/#<5%;!$#+$e!88-!/9+%5%;!</!8<O*+!8$W=!SW$*+!C$#!l!L!??=!

!

Figure 19.!S)+**8!$%:!/9+#W2*2?!/@!Sulcospira!collyra=!A=!4/*/<O9+-!n>M!,,I=,JL$=!B-C=!

[$#$<O9+8-!n>M!,,I=,JLC=!D-E=!X5CC+:!@/#?-!>2/%;!')+%-!n>M!,,I=Id3=!F=!a9+#W2*2?-!

9$#$<O9+-!n>M!,,I=,JLC=!SW$*+!C$#8!l!,K!??=!!

!

Figure 20.!X$:2*$+!/@!Sulcospira!collyra=!A-B=![$#$<O9+-!n>M!,,I=,JLC=!C-D=!X5CC+:!@/#?-!

>2/%;!')+%-!n>M!,,I=Id3=!!

!

Figure 21.!>5:;2<!/@!Sulcospira collyra-!9$#$<O9+-!n>M!,,I=,JLC=!S++!"5;=!L!@/#!*$C+**5%;!/@!

8<#2W<2#+8=!QCC#+F5$<5/%8P!W@-!9$5#+:!W#+8W+%<!@/*:8e!:;:-!/9+%5%;!</!:5;+8<5F+!;*$%:!:2W<e!;9-!

;$8<#5W!9$:e!;8-!;$8<#5W!8)5+*:e!5%<-!/9+%5%;!</!5%<+8<5%+e!5W9-!5%%+#!W#+8W+%<!8+9<$<+!9$:e!*@-!

*$<+#$*!@/*:e!?@-!?$#;5%$*!@/*:e!/W9-!/2<+#!W#+8W+%<!8+9<$<+!9$:e!/+8-!/9+%5%;!</!/+8/9)$;28e!

8$-!8/#<5%;!$#+$e!88-!/9+%5%;!</!8<O*+!8$W=!SW$*+!C$#!l!L!??=!



#)!

!

Figure 22.!S)+**8!/@!$%!2%:+8W#5C+:!89+W5+8!<+%<$<5F+*O!9*$W+:!\5<)5%!Sulcospira-!g$/!7$5-!

>B4B=!SW$*+!C$#!l!,K!??=!

!

Figure 23.![)O*/;+%+<5W!<#++8!C$8+:!/%!,RS!8+^2+%W+8=!Q=!M$O+85$%!9)O*/;#$?!_%2?C+#8!

$C/F+!C#$%W)+8!5%:5W$<+!%/:$*!8299/#<!CO!M$O+85$%!9/8<+#5/#!W*$:+!9#/C$C5*5<5+8`=!M=!S<#5W<!

W/%8+%828!W*$:/;#$?!/@!,Kd!+^2$**O!9$#85?/%5/28!>[!<#++8!_%2?C+#8!$C/F+!C#$%W)+8!

5%:5W$<+!%/:$*!8299/#<!CO!>[!C//<8<#$995%;`=!"!l!B. hoabinhensise!#!l!B. annamitae!*!l!S. 

tonkinianae!$!l!S. collyrae!%!l!S. vietnamensise!&!l!S. quangtriensise!'!l!S. dakrongensise!

(l!S. tourannensis=!

!

!

!

!
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.$F58-!N=!>=!_,cd,`=!SO8<+?$<5W!8<2:5+8!/@!Brotia costula episcopalis-!@5#8<!5%<+#?+:5$<+!)/8<!

/@!Paragonimus westermani 5%!>$*$O85$=!Proceedings of the Academy of Natural 

Sciences of Philadelphia ,3J-!LJDYR=!



$!!

!

"58W)+#-!4=!q!.$2<f+%C+#;-![=!_,cKL`=!g58<+!:+8!?/**28^2+8!#oW/*<o8!9$#!>=!*+!W$95<$5%!:+!

@#5;$<+!M*$58+!$2!1/%&5%-!+<!:+8W#59<5/%!:j+89pW+8!%/2F+**+8=!Journal de 

Conchyliologie!LJ-!YLD3JI=!

"58W)+#-![=!_,Yc,`=!7$<$*/;2+!+<!:58<#5C2<5/%!;o/;#$9)5^2+!:+8!?/**28^2+8!<+##+8<#+8-!

@*2F5$<5*+8!q!?$#5%8!:j2%+!9$#<5+!:+!*jH%:/D7)5%+!_S5$?-!g$/8-!7$?C/:;+-!

7/W)5%W)5%+-!Q%%$?-!1/%&5%`=!Bulletin de la Société d’histoire naturelle d’Autun!I-!,D

,c3=!

"58W)+#-![=!4=!q!7#/88+-!m=!7=!4=!_,Yc3`=![/2#!8+#F5#!É!*Ñ)58</5#+!:+!*$!@$2%+!:+!*ÑQ?o#5^2+!

7+%<#$*+!+<!:2!>+]5^2+=!H?9#5?+#5+!B$<5/%$*+-![$#58=!

"58W)+#D[5+<<+-!U=!_,cJd`=!.$<+8!:+!92C*5W$<5/%!:2!Öm/2#%$*!:+!7/%W)O*5/*/;5+Ö!:+!,YR,!É!

,cKK=!Journal de Conchyliologie!Y,-!YYDc3=!

"58W)+#D[5+<<+-!U=!_,cLK`=!g58<+!:+8!<O9+8!:pW#5<8!:$%8!*+!m/2#%$*!:+!7/%W)O*5/*/;5+!+<!

W/%8+#Fo8!:$%8!*$!W/**+W<5/%!:+!W+!m/2#%$*=![$#<!J=!Journal de Conchyliologie!cK-!,IcD

,YK=!

"/*?+#-!a=-!M*$W&-!>=-!4/+)-!T=-!g2<f-!X=!q!0#5b+%)/+&-!X=!_,ccI`=!.BQ!9#5?+#8!@/#!

$?9*5@5W$<5/%!/@!?5</W)/%:#5$*!WO</W)#/?+!W!/]5:$8+!82C2%5<!H!@#/?!:5F+#8+!?+<$f/$%!

5%F+#<+C#$<+8=!Molecular Marine Biology and Biotechnology!J-!3cID3cc=!

N*$2C#+W)<-!>=!_,ccR`=!UF/*2<5/%8(&/*/;5+!2%:!SO8<+?$<5&!$?!M+5895+*!F/%!SAÜD!2%:!

M#$W&\$88+#8W)%+W&+%!_>/**28W$P!7$+%/;$8<#/9/:$P!7+#5<)5/5:+$`P!a%</;+%+8+D

S<#$<+;5+%-!9$*G/%</*/;58W)+!M+@2%:+!2%:!)58</#58W)+!n//;+/;#$9)5+=!M$W&)2O8-!

g+5:+%=!

N*$2C#+W)<-!>=!_,ccc`=!SO8<+?$<5W8!$%:!<)+!+F/*2<5/%!/@!F5F59$#5<O!5%!<#/95W$*!@#+8)\$<+#!

;$8<#/9/:8!_7+#5<)5/5:+$P!1)5$#5:$+!8+%82!*$</`!6!$%!/F+#F5+\=!Courier 

Forschungsinstitut Senckenberg!,3L-!c,DcR=!

N*$2C#+W)<-!>=!q!'()*+#-!"=!_3KKI`=!X$:5$<5%;!5%!$!#5F+#P!8O8<+?$<5W8-!?/*+W2*$#!;+%+<5W8!$%:!

?/#9)/*/;5W$*!:5@@+#+%<5$<5/%!/@!F5F59$#/28!@#+8)\$<+#!;$8<#/9/:8!+%:+?5W!</!<)+!

'$+&!X5F+#-!W+%<#$*!1)$5*$%:!_7+#5<)5/5:+$-![$W)OW)5*5:$+`=!Biological Journal of the 

Linnean Society!Y3-!3dLDJ,,=!



$"!

!

N*$2C#+W)<-!>=!q!X5%<+*+%-!1=!F/%!_3KKJ`=!SO8<+?$<5W8!$%:!f//;+/;#$9)O!/@!<)+!9$W)OW)5*5:!

;$8<#/9/:!Pseudopotamis >$#<+%8-!,YcI!_>/**28W$P!N$8<#/9/:$P!7+#5<)5/5:+$`P!$!

*5?%5W!#+*5W<!/%!<)+!1/##+8!S<#$5<!H8*$%:8-!Q28<#$*5$Å!Zoologica Scripta!J3-!I,LDIJL=!

4$**-!1=!Q=!_,ccc`=!M5/U:5<P!$!28+#D@#5+%:*O!C5/*/;5W$*!8+^2+%W+!$*5;%?+%<!+:5</#!$%:!$%$*O858!

9#/;#$?!@/#!T5%:/\8!cLycYyB1=!Nucleic Acids Symposium Series!I,-!cLDcY=!

4+$%+O-!g=!X=!_,cc,`=!Q!8O%/9858!/@!W*5?$<5W!$%:!F+;+<$<5/%$*!W)$%;+!5%!S/2<)+$8<!Q85$=!

Climatic Change!,c-!LJDR,=!

4+$%+O-!g=!X=!_,ccc`=!458</#5W$*!C5/;+/;#$9)O!5%!SU!Q85$P!5%<+;#$<5%;!9$#$:5;?8!$%:!#+@5%5%;!

<)+!:+<$5*8=!Journal of Biogeography!3R-!IJLDIJd=!

42+*8+%C+W&-!m=![=!q!X/%^258<-!"=!_3KK,`=!>XMQ�USP!M$O+85$%!5%@+#+%W+!/@!9)O*/;+%+<5W!

<#++8=!Bioinformatics!,d-!dLIDdLL=!

H7nB!_H%<+#%$<5/%$*!7/??5885/%!/%!n//*/;5W$*!B/?+%W*$<2#+`!,ccc=!H%<+#%$<5/%$*!7/:+!/@!

n//*/;5W$*!B/?+%W*$<2#+=!"/2#<)!+:5<5/%=!H%<+#%$<5/%$*!1#28<!@/#!n//*/;5W$*!

B/?+%W*$<2#+-!g/%:/%=!!

'()*+#-!"=!_3KKY`=!1\/!%+\!89+W5+8!/@!Brotia @#/?!g$/8!_>/**28W$-!7$+%/;$8<#/9/:$-!

[$W)OW)5*5:$+`=!Zoosystematics and Evolution!YI-!IcDLL=!

'()*+#-!"=!_$WW+9<+:`=![)O*/;+%O!$%:!8O8<+?$<5W8!/@!<)+![$W)OW)5*5:$+!/@!?$5%*$%:!S/2<)+$8<!

Q85$!D!%/F+*!5%85;)<8!@#/?!?/#9)/*/;O!$%:!?5</W)/%:#5$*!.BQ!_>/**28W$-!

7$+%/;$8<#/9/:$-!7+#5<)5/5:+$`=!Zoological Journal of the Linnean Society KKK-!KKKD

KKK=!

'()*+#-!"=!q!N*$2C#+W)<-!>=!_3KK,`=!1/\$#:!$!8O8<+?$<5W!#+F585/%!/@!<)+!S/2<)+$8<!Q85$%!

@#+8)\$<+#!;$8<#/9/:!Brotia!4=!Q:$?8-!,YRR!_7+#5<)5/5:+$P[$W)OW)5*5:$+`P!$%!$WW/2%<!

/@!89+W5+8!@#/?!$#/2%:!<)+!S/2<)!7)5%$!S+$=!Journal of Molluscan Studies!Rd-!3Y,D

J,Y=!

'()*+#-!"=!q!N*$2C#+W)<-!>=!_3KK3`=!Q%%/<$<+:!W$<$*/;2+!/@!<)+!%/?5%$*!<$]$!/@!S/2<)+$8<!

Q85$%!@#+8)\$<+#!;$8<#/9/:8-!@$?5*O![$W)OW)5*5:$+!1#/8W)+*-!,YLd!_>/**28W$-!

7$+%/;$8<#/9/:$-!7+#5<)5/5:+$`-!\5<)!$%!+F$*2$<5/%!/@!<)+!<O9+8=!Mitteilungen aus dem 

Museum für Naturkunde Berlin, Zoologische Reihe!dY-!,3,D,LR=!



$#!

!

'()*+#-!"=!q!N*$2C#+W)<-!>=!_3KKL`=!"$**+%!5%</!/C*5F5/%!D!<)+!8O8<+?$<5W!$@@5%5<5+8!/@!<)+!

+%5;?$<5W!Sulcospira 1#/8W)+*-!,YLY!_7+#5<)5/5:+$P![$W)OW)5*5:$+`-!$!;+%28!/@!

F5F59$#/28!@#+8)\$<+#!;$8<#/9/:8!@#/?!m$F$=!Nautilus!,,c-!,LD3R=!

'()*+#-!"=!q!N*$2C#+W)<-!>=!_3KKR`=!Q!8O8<+?$<5W!#+F585/%!/@!<)+!S/2<)+$8<!Q85$%!@#+8)\$<+#!

;$8<#/9/:!Brotia _7+#5<)5/5:+$P![$W)OW)5*5:$+`=!Malacologia!IY-!,LcD3L,=!

'()*+#-!"=!q!N*$2C#+W)<-!>=!_3KKd`=!a2<!/@!Q85$!$%:!5%</!H%:5$P!/%!<)+!?/*+W2*$#!9)O*/;+%O!

$%:!C5/;+/;#$9)O!/@!<)+!+%:+?5W!@#+8)\$<+#!;$8<#/9/:!Paracrostoma!7/88?$%%-!

,cKK!_7$+%/;$8<#/9/:$!P![$W)OW)5*5:$+`=!Biological Journal of the Linnean Society!

c,-!R3dDRL,=!

'()*+#-!"=-!X5%<+*+%-!1=!F/%-!>+O+#-!Q=!q!N*$2C#+W)<-!>=!_3KKI`=!>2*<59*+!/#5;5%!/@!F5F59$#5<O!

5%!S/2<)+$8<!Q85$%!;$8<#/9/:8!_7+#5<)5/5:+$P![$W)OW)5*5:$+`!$%:!5<8!+F/*2<5/%$#O!

5?9*5W$<5/%8=!Evolution!LY-!33,LD333R=!

g$#&5%-!>=!Q=-!M*$W&8)5+*:8-!N=-!M#/\%-!B=![=-!7)+%%$-!X=-!>WN+<<5;$%-![=!Q=-!>WT5**5$?-!

4=-!0$*+%<5%-!"=-!T$**$W+-!H=!>=-!T5*?-!Q=-!g/9+f-!X=-!1)/?98/%-!m=!.=-!N5C8/%-!1=!m=!

q!45;;5%8-!.=!N=!_3KKd`=!7*28<$*!T!$%:!7*28<$*!u!F+#85/%!3=K=!Bioinformatics!3J-!

3cIdD3cIY=!

g++-!1=-!4/%;-!4=!7=-!'5?-!m=!m=-!$%:!aÑ"/5;)5*-!.=!_3KKd`=![)O*/;+%+<5W!$%:!<$]/%/?5W!

5%W/%;#2+%W+!5%F/*F5%;!%2W*+$#!$%:!?5</W)/%:#5$*!?$#&+#8!5%!'/#+$%!9/92*$<5/%8!/@!

@#+8)\$<+#!8%$5*!;+%28!Semisulcospira _7+#5<)5/5:+$P![*+2#/W+#5:$+`=!Molecular 

Phylogenetics and Evolution!IJ-!JYRDJcd=!

gO:+$#:-!7=-!4/*f%$;+*-!T=!U=-!N*$2C#+W)<-!>=!q![/%:+#-!T=!"=!_3KK3`=!>/*+W2*$#!9)O*/;+%O!

/@!$!W5#W2?D;*/C$*-!:5F+#8+!;$8<#/9/:!829+#@$?5*O!_7+#5<)5/5:+$P!>/**28W$P!

7$+%/;$8<#/9/:$`P!928)5%;!<)+!:++9+8<!9)O*/;+%+<5W!*5?5<8!/@!?5</W)/%:#5$*!gSE!

#.BQ!8+^2+%W+8=!Molecular Phylogenetics and Evolution!33-!JccDIKR=!

>$#<+%8-!U=!F/%!_,Ycd`=!SAÜD!2%:!M#$W&\$88+#D>/**28&+%!:+8!H%:58W)+%!Q#W)59+*8=!M#5**-!

g+5:+%=!

>$#<+%8-!U=!F/%!_,cKK`=!áC+#!g$%:D!2%:!SAÜ\$88+#DSW)%+W&+%!$28!S2?$<#$=!Nachrichtsblatt 

der Deutschen Malakozoologischen Gesellschaft!J3-!JD,Y=!



$$!

!

>$#<+%8-!U=!F/%!q!1)5+*+-!m=!_,cKY`=!M+8W)#+5C2%;!+5%5;+#!5?!(8<*5W)+%!M/#%+/!F/%!.#=!

>$#<5%!SW)?5:<!;+8$??+*<+%!g$%:D!2%:!SAÜ\$88+#D7/%W)O*5+%=!Mitteilungen aus 

dem Zoologischen Museum in Berlin!I-!3L,D3c3=!

>/#*+<-!g=!_,YYd`=!g58<+!:+!W/^25**+8!#+W2+5**5+8-!$2!1/%&5%-!9$#!>=!m/2#:O-!W)+@!:j+8W$:#/%!

:j$#<5**+#5+-!+<!:+8W#59<5/%!:j+89pW+8!%/2F+**+8=!Journal de Conchyliologie!JI-!3LdD

3cL=!

>/#*+<-!g=!_,YcJ`=!.+8W#59<5/%8!:Ñ+9pW+8!%/2F+**+8!9#/F+%$%<!:+!*ÑH%:/D7)5%+=!Journal de 

Conchyliologie I,-!,L,D,Ld=!

B+F5**-!N=!_,YYL`=!4$%:!*58<!/@!>/**28W$!5%!<)+!H%:5$%!>28+2?=!N$8<#/9/:$=![#/8/C#$%W)5$D

B+2#/C#$%W)5$=!a#:+#!/@!<)+!1#28<++8-!7$*W2<<$=!

[$*2?C5-!S=!X=-!>$#<5%-!Q=-!X/?$%/-!S=-!>W>5**$%-!T=!a=-!S<5W+-!g=!q!N#$C/\8&5-!N=!_,cc,`=!

1)+!85?9*+!@//*Ñ8!;25:+!</![7X=!E%5F+#85<O!/@!4$\$55-!4/%/*2*2=!

[5*8C#O-!4=!Q=!q!M+^2$+#<-!m=!7=!_,c3d`=!1)+!$^2$<5W!?/**28&8!/@!<)+!M+*;5$%!7/%;/-!\5<)!$!

;+/;#$9)5W$*!$%:!+W/*/;5W$*!$WW/2%<!/@!7/%;/!?$*$W/*/;O=!Bulletin of the American 

Museum of Natural History!LJ-!RcDRK3=!

X+%%+#-!S=!S=-!7*$285%;-!N=!q!>+O+#-!'=!_3KK,`=!458</#5W$*!C5/;+/;#$9)O!/@!>+*$8</?$<$W+$+P!

1)+!#/*+8!/@!<+#<5$#O!?5;#$<5/%!$%:!*/%;D:58<$%W+!:589+#8$*=!American Journal of 

Botany!YY-!,3cKD,JKK=!

X5%<+*+%-!1=!F/%-!T5*8/%-!Q=!M=-!>+O+#-!Q=!q!N*$2C#+W)<-!>=!_3KKI`=!U8W$*$<5/%!$%:!<#/9)5W!

89+W5$*5f$<5/%!:#5F+!$:$9<5F+!#$:5$<5/%!/@!F5F59$#/28!@#+8)\$<+#!;$8<#/9/:8!5%!<)+!

$%W5+%<!*$&+8!/%!S2*$\+85-!H%:/%+85$=!Proceedings of the Royal Society of London, 

Series B, Biological Sciences!3d,-!3LI,D3LIc=!

S<+#*5%-!U=!m=-!42#*+O-!>=!>=!q!g+-!>=!.=!_3KKR`=!05+<%$?P!$!%$<2#$*!)58</#O=!�$*+!E%5F+#85<O-!

B+\!4$F+%=!

S<#/%;-!U=!U=!q!"=!'()*+#!_$WW+9<+:`=!Q!?/#9)/*/;5W$*!$%:!?/*+W2*$#!$%$*O858!/@ “Melania” 

jacqueti!.$2<f+%C+#;!q!"58W)+#-!,cKRP!@#/?!$%/%O?/28!/#9)$%!</!W#5<5W$*!C$8$*!

/@@8)//<!/@!<)+!S+?582*W/895#5:$+!_N$8<#/9/:$P!7+#5<)5/5:+$`=!Zoologica Scripta!KK-!

KKKDKKK=!



$%!

!

1b5$-!4=!.=!_,cYK`=!1)+!S2%:$!S)+*@-!S/2<)+$8<!Q85$=!n+5<8chrift für Geomorphologie, Neue 

Folgen!3I-!IKLDI3d=!

1#/8W)+*-!"=!4=!_,YLdD,YRJ`=!.$8!N+C588!:+#!SW)%+W&+%!f2#!M+;#A%:2%;!+5%+#!%$<A#*5W)+%!

7*$885@5W$<5/%=!B5W/*$58W)+!0+#*$;8C2W))$%:*2%;-!M+#*5%=!

E#$C+-!>=!_,ccY`=!7/%<#5C2<5/%!/@!;+%+<5W!$%:!+%F5#/%?+%<$*!@$W</#8!</!8)+**!8)$9+!F$#5$<5/%!

5%!<)+!*/<5W!8%$5*!Semisulcospira reiniana _[#/8/C#$%W)5$P![*+2#/W+#5:$+`=!Journal of 

Molluscan Studies!RI-!J3cDJIJ=!

E#$C+-!>=!_3KKK`=![)+%/<O95W!?/:2*$<5/%!CO!<)+!82C8<#$<2?!/@!8)+**!8W2*9<2#+!5%!

Semisulcospira reiniana _[#/8/C#$%W)5$P![*+2#/W+#5:$+`=!Journal of Molluscan Studies!

RR-!LJDLc=!

T)5<?/#+-!1=!7=!_,cYd`=!M5/;+/;#$9)5W$*!UF/*2<5/%!/@!<)+!>$*$O!Q#W)59+*$;/=!7*$#+%:/%!

[#+88-!a]@/#:=!

T5*8/%-!Q=!M=-!N*$2C#+W)<-!>=!q!>+O+#-!Q=!_3KKI`=!Q%W5+%<!*$&+8!$8!+F/*2<5/%$#O!#+8+#F/5#8P!

+F5:+%W+!@#/?!<)+!<)$*$88/5:!;$8<#/9/:8!/@!g$&+!1$%;$%O5&$=!Proceedings of the 

Royal Society of London, Series B, Biological Sciences 3d,-!L3cDLJR=!

T5%W&\/#<)-!X=!_,cJR`=!m/2#%$*!:+!7/%W)O*5/*/;5+P!.$<+8!/@!92C*5W$<5/%=!Proceedings of the 

Malacological Society of London!33-!,LJD,LR=!

T5%%+9+%%5%W&]-!M=-!M$W&+*b$2-!1=!q!.+!T$W)<+#-!X=!_,ccJ`=!U]<#$W<5/%!/@!)5;)!?/*+W2*$#!

\+5;)<!.BQ!@#/?!?/**28W8=!Trends in Genetics!c-!IKdDIKd=!

!
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S. dakrongensis ZMB 114.371

S. dakrongensis ZMB 114.379

S. quangtriensis ZMB 114.368

S. quangtriensis ZMB 114.373

S. quangtriensis ZMB 114.372

S. tourannensis ZMB 114.378

S. tourannensis ZMB 114.380

S. tourannensis ZMB 114.364

S. tourannensis ZMB 114.369

S. tourannensis ZMB 114.370

S. tourannensis ZMB 114.366

S. tourannensis ZMB 114.377

100

100

100

100

93

100

99

62

71

100

100

100

100
86

66

83

99

66

73

95


