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ANANIsuUsENIA

Tasan93duilléFuyuganyunisideanGusulssanuusuiu Usesleuussana 2554
aniziifeveveunu lasamssyinsiugnssuivduilosnainnszsuig aufanszmminusvgan
“ FUINUTUTIVNNNT NUIBTYVINITAATIUNAYNINTD NBXTBYNTNNT NBINSD e UyyInis
st way mslwihihendn Alvinsaduayusazssanuazmnlunsinnuideluiui

VBUUANNNEAUNANIUTITUYIAINYT AMNH, BMNH, MNHN, NMNH, NMW, NSMT,
RBINS, RMBR, SMF, UMZC, ZMA, ZMB, ZMUC filsanseyiasigsilunsdnyi3eudaeessunuy
#199 lunsnwiadsdl uazvoveuamAAIvITIINGT ALzinemans Pnansaiumine deil
NFAHUALULALEIUILANLATAINTUATUAI)
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nsfnwuardesninunluiiufiveslasiniseydnsiugnasuiis Sulesnannszsesiz lu
2 Ushadlaun vainzuanans Sminvaus wag fufinfarus-denivn sunelnslon Swmin
Myauys wunesvesdalUdened Arophantidae Adaldimuldvihluaziinisunsnszaienieii
Ussirlng 2 vlinfieviesnnnaeny Cryptozona siamensis uazvieedndansssuan  Sarka
resplenden  9nntenashiseuRafuneslsdiluiiuilnddesfuussmelnewasiuunlduiies
wursdvesdadenlulsunalne Jeguszann 60 win Tngluiiudl ewas. siluniangiusonuas
mMenzTumnnusdUssana 25 afin uwidulvgllannsansamdeineimansld Fwannnsing
meAmaszuvAviuglutuduresngumessdvesdaUFenflaunsansnaeudeineeansly 22
¥ila Wuird@uues male genitalia Tusey Hemiplecta weinkauffiana ﬁﬁﬂwmzﬁmg}uﬁwn&mmﬂ
48999 Ariophantidae wimileufuied Dyakiiade uenanniifmunesiowdonind Hemiplecta
funerea ¥s¥avu Faflsnenundausnidlel 1896 (n.a. 2439) fivsznelve wasndniuiliae
frenudniasaunssitimsinuilunadel Fadulssdumseynafsuiiddyiiagssnunisiuny

ANASINLY

ANEARY: MOEVINUN NITINIAFNERS YAUS INZUaNENT



Abstract

This land snails survey were conducted under the Plant Genetic Conservation Project under
the Initiative of Her Royal Highness Princess Maha Chakri Sirindhorn in the two areas of
Samaesan islands, Chonburi and Kaho Wang-Kamenm Saiyok, Kanchanaburi. In this study, the
common ground snails family Ariophantidae, Cryptozona siamensis and Sarika resplenden
which have widely distributed throughout the country. Form the literatures and the previous
recorded from nearby countries, Thailand tended to have much diverse the ariophantids
snails nearly 60 nominal species throughout the country. In this two prominent study areas
in the east and west of Thailand consisted of at least 25 nominal species of the ariophantid
snails. Based on both shell and genitalia morphology, there are 22 species that can be
identified into the species level, and the less species are from juveniles specimens. Form
this study, indicated that shape and structure of male genital organs: penis, epiphallus and
flagellum are useful character for species identification and specific to the family leve. We
found that Hemiplecta weinkauffiana have unique and distinct male genitalia characters
from the other confamily; in the other hand these are the unique characters of the
Dyakiidae. Moreover, we founded the locally endemic of Hemiplecta funereal from Nan
province. This species have been described in 1896 and since then none of the subsequent

report until this study. This is the case in taxonomy and re-description of the species.

Keywords: land snail, anatomy, Chonburi, Samaesarn Islands



AnfnssuUsENA
UNFRE NN

UNANEBNIDINGY

SRRV AIE10N
a13Un N

o

0

)
anb
o

=
HANSANY
ayuuaginsniug

LONA15019D4

GUETRIERN

NRUNSANW.....

UTBIR YDA TN YT oo oo

Lo 3 2 ) e

a N N -, D

16
18
a8



AN 1

AN 2

GUEVATRGLY

nduvesdnndenadfdfinuiudnannsinumadll A Quantula striata (Waen
n19UTENNa) 30 131) B. Quantula godwinausteni (1Udann11sUszunu 40 1) C.
Pseudoplecta crossei (WaennTaUszanm 35 ) D. Megaustenia preastans
(Wasnnieuszanal 25 1) E. Hemiplecta distincta (1J&ann119Uszanu 70 uw)
F. Hemiplecta pluto (tUaanAlsUsennal 50 ux) G. waz H. Hemiplecta
funerea (1WaRNNI9UITUNL 50 1) | Cryptozona kawtaoensis (1U&onnang
Useanad 30 ) J. Cryptaustenia sp.(:U80nN319U52070 10 UL
ﬂﬁjwaasﬁmL.Uﬁaﬂaﬂ%éﬁwuLﬂu@mmmﬁﬁﬂw’m%ﬁ A. Durgella sp. ((Udonning
Uszunas 5 1) B. Parmarion sp. (Aae17Uszun 40 wa) C. Sarika dugasti (1U&en
nI9UsENI 15 ) D. Sarika limbata (tWaann319uUszunad 25 1) E. Sarika
heptagyra (lUasnningUszunal 25 uw) F., G. wag H. Sarika pumicata (tUden
n¥1eUsvana 25 ww) F uay G Sdnvarvenudeniwandeiudntes uaz H.
WEIPNVTNEHIUG s
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srgauatuauysel

aYNINIT VDML TALUGBN9A Ariophantidae Tunuilasan1saysnEdwugnIsuNydy
\BINRINNTTIIYANZ AUAINTLMNITAUTIYGA FEIUUINITIVANTT: UYNISUENENT IR
VAU WAL LWIIWVNT JMIANYIUYT

MATVITIINYT AMLINYIAENT QUIBINTAINMINGEY
1. unmin

fveennunarnvaenauenfokasliusylovianuiuyuiuenanresn naldy - Nguves
v I~ s . . = & 1 aa 1 ) gj 1 a

UnUABNI9A Ariophantidae Fulunduvesfiinisunsnszanenivseindalne vidlulrsssunfuazly
funideuudadly  vesdaildenmaniifivihnddgdunaasuaaleuuazdaniusine1si

o w

mmyifﬁialﬂé’ﬂﬁmimjuﬁuq fuuslnames Tuunndmesdadend iniusensouveduls wazidu
WINZVOIMUDUNIBUNT TN vodalUdenied Ariophantidae (advesdaUdon) danwuzdnyfo
duveniodeiililunisadraudon (mantle edge) figusnaamzd Wisndunsuwuy fvwadn
dsruelug wuunsnszatedaustnil 01nEn inzananiant Ussinaddni Sudle giiniaede
Aziueendedld uay 1n1xianl (Godwin-Austen, 1888-1914; Gude, 1921; Solem, 1959) 23dvoy
%’ﬂmﬁaﬂﬁ%’mﬁwaﬂﬂﬁmoﬁu HpuvanaUadunn m'ﬁé’fﬂmaﬂ‘vm'mqauﬂsﬁﬁm’[,uﬂmﬂ’mma
peniu 7 1Agoy (Bouchet & Rocroi, 2005; Vaught, 1989; Schileyko, 2002) iag 2 Yefgoendnii
wusnnlulszimalng@s Ariophantinae laz Macrochlamydmae fensviudlduiinsuuidnn
Usandlnefianunannadidvemesluia 2 veddesiisruuwiila (Panha, 1996) usinnmsdnelu
fufitrafeaty Ussmansuazunianiunumesisd Arophantidae Ussanas 40 @na 450 adiid
(Godwin-Austen, 1888-1914; Gude, 1903; Blanford & Godwin-Austen, 1908; Solem, 1979) iLay
PMNTBIUAMLENIAT 1NN UazAUANNTINATY (Gude, 1903; Benthem Jutting, 1959;
Maassen, 2001) wusnnndn 100 a@ddd anmsAnwfidlulsswalnenumesluisdvesdaden
Usanas 10 ana 30-40 aTdwiniu (Gude, 1903; Panha, 1996; Hemmen & Hemmen, 2001) #s
dewssudlufuanuanal@dvemensdideniululssmatnafosufiuidamnuwnniaiu
sthann  eghdlsiniveslursdiiununanealidisnduresiamsiureting  uwimnnesdn
Wasnagnuldaly T LRGP RFG IRV RRE Lﬁmﬁwaaimaﬁﬁﬂé’uﬁagﬁaaLLazﬁﬁﬁ@ﬁi’ﬁwmﬂ
UsgmsiemsAnuilufiusineg fddyusznisniafo msdwunviaius semeghnadiiiudeniia
AnupderdsiunuitnezduauasalPdauazanaduiay Juilinnudiuanunainaliduves
esdadendasldsunisusuudly  uwilullagtuesislugiiniaedeny usenidedssiluidud
nuAMEEINATTETITR

MNMsAENTkIundTaTe Tireduiusiauddyuedl flunssuunaldduas vieanalu
YOI Ariophantidae 196 (Godwin-Austen, 1910; Solem, 1966; Sutcharit & Panha, 2008)



desnetorduiufiudnuasmaiugnssy msidefuzduiusiunndatuagyilionlunis
nanduaneiugyihliAnansudaenmenisduiiuguasuenduauazal@d  widmesdina1ieed
5Us19 gUnsaden awnaneuazdduveadeniimiloudusnnfny JagtumsAnudnuasdagu
szuvdviuglunesmnunngusine wuveesuliluana Acavus Iny Hausdorf & Kalika (2000) e
unviinluana Amphidromus 1ag Sutcharit & Panha (2006) uazvessuldinuiamyludssma
JUuana Satsuma lay Kameda & Kato (2008) uaz Wu et al. (2008) LHudu &wdsdia
wansinsveseipIsduiuganunsaldlunisduunanansealdd  UwendTauiniswasdesyyiatad
goudu  inliannsofnuidednvastendionfissednafie  uenanidaiudufivons
Tagvhluin anuuanesvesefozduiusdaludnunsiiddy dwiualddiuenoonaniuludn
nangUsziam

o =2 O Jx  w < ° A e vaa = a

aatunsAnwluasiidudulueweimshuunanauazatdd  lagldisnisfnumnieinieg
mansveseivigdviug  FedaliwelinsfnwilulsemelnaualinindulaIuegaeseds e
Ysuussmsdanaavylulagdulvdusednsam  Ianudaugndesasiualis  lavendemiy

a o

LANANYDINIETNIAFNANTSTUVFUTUTUAL T susdduvuimes Jundndedslsined
Msfnwnen uenandszyiendnuaifldlusuunana uaralTdvemesdaudenluysemelne
fadigheeudarudlanmsounssisuiignionstielimsfnuitefivaietumunluouan
yadmiATanns WugmaniUszans sufeinainer Tilufivensu Tnelddogaiaddonuas
Hegenesiivinulilufinsfumaniusssun@ineuwigwiasnsaimine ds  uagfogieiiiy
Tvsiiisfa

2. IgUszaAvadlAIINTg

1. AnwiAnunainal¥dvesesdalfonied Ariophantidae TuituiilasesniseusnuiugnIsuiysu
H9wNINNTETIVAT1: Mdinzanans Jamrdavays way wiinus Iminngauy3

s

2. Ufudunsiaduunalidvemesdaiuionmedeyganeiniamansssuvauiug - uazdiinen

]

Luana
3. 3ATIUNITINY wazwHUN1TUHURY

3.1 NSNUATENY
1. fiusegmesdadonluiiud lasamseyinuiugnssufivduidesnannnsesvdia: - wy
iMeuaLas Sminrayd way wrfuews Senianigauyd wasuisiiuiifieedsesu (all,
1897; Mollendorff, 1901, 1902; Gude, 1903; Godwin-Austen, 1907; Blanford & Godwin-
Austen, 1908; Solem, 1966, 1979; Panha, 1996, 1997; Sutcharit & Panha, 2008) Tnetiuii
vinuihitaysaifiduiuiogendevdnuasiuflegordudesvomeonsdiivy vundiu YA
P thanevn wazthAuuds

2. Tuinan U AUFIDE1LNENTIVVDUIANITUNTNTZANLVDIMBETALUADNLAAZaTTA SaunnU

a

MeganfudosvomostnildenuraralTd wuldveulyd iewenlulyd vulduy



3. anenwveedalienvaeiidiaielylunisiSeumieudvesddi diuve Wegaunagueanda
g wagelvdgduniug
4. awzdousregnnnulalmliluifisdunaausssugfmveuiignansalunninendy

3.2 MIIuUnaUTd

1. thihethmesdnudoniildunivisudioutuenansends  wassssumsanululssme
InsuazUszmadnafss (Godwin-Austen, 1882-1914; Dall, 1897; Mallendorff, 1901, 1902;
Gude, 1903; Blanford & Godwin-Austen, 1908; Solem, 1966; Panha, 1996, 1997;
Sutcharit & Panha, 2008)

2. Wisuiflsusegaesdniudendinuiuiesnsiuuuy (type specimens) Tufifissaudiong
183N 15UBNAIBEINYY  SMF:  Forschungsinstitut und Naturmuseum Senckenberg,
Frankfurt; ZMB: Zoological Museum of Berlin, Berlin; NHM: The Natural History
Museum, London; UMZC: University Museum of Zoology Cambridge, Cambridge);
MNHN: Muséum National d’Histoire Naturelle, Paris; ZMA: Zoological Museum of
Amsterdam, Netherland; ZMUC: Zoological Museum of University of Copenhagen,

Denmark; RBINS: The Royal Belgium Institute of Natural Science, Brussels

3.3 MsANYININIAAIENS

1. ihéedrmesdadonduduiildunivinunde 70% ueanesediiieli@nuvneinamans
sruvduiug uaziogsdnaiuaziAuinwlin -80 C iieldlunis@nw DNA seld

2. FnwulBsuifleunnuuanisesetiisduig duginemenaivaii duveadaide
as1uden vemesusavaldaiinuluudasiud

3. afusiuiiufg NaOH 10% n1aASues Sutcharit & Panha (2006) LileAnundug e vesd
HunestaUdonurazaladniundss SEM (Scanning Electron Microscope)

0. Sufinfoyanisuenvevestnsdiingu meas Fduvuiven warmeasveniowdediui
upszasuAen WleuszneulumsiUSeuiisumnuuanseseninaatdd

5. Manwetezduiug quivasl wazetuizddymne Wy daunng 8160 Jen uaz ioide

Unmauwlden WeusenauussenuanuuswaziUTouiusenitviosudasalyd

4. aauiviinsiTenaziiudoya
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nslom neyauys Bdlddnamezawnlnguazauindnlunginiziauans wasiuilagsou wag 11
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aAad I

Juvus-ganw1v1a nslen n1gyauys wasiiuilaeseu WesainilunignfiiunUnliviaoudng

auysal fdunegorfomunzaudviunesmnunlaeanizesdauden wazdilignungnunluszes

fo ! v 6 v ! ! Y & 1 a =] o Y <
wanwy wenandfuduunaseusnuiugnssuvesmeemnunngueneg tnidueged ietlulddu
FuteyaunsgIunsinduunalddvemesmnunisdviesdniudenvessemelneuaz niiniadely



1433msifiushegauuy hand-picking lneiunesdaudoniinuuuiy vudulsl snfiafines
viuaunazveulsdy Waenvesinouduivldazinndrsimiuazeiauasisliue nsremie
emans ldmnaavlignisanaiivsegradililuiiisdunaniusssumfingwiiguiainsal
unInende vosdalUdeniiliTinazgnuus 1) dmdviudinszuiumsinlivesmien
(relaxation) 12-18 alus wéathwregnetiluiiuinuililu 70 % ieSausanesed tielfulilily
mMsfnwineiniamansszuuduiug way 2) uuuuududedt -80 eaen ieldlunis@nw  DNA
sely Fsazifuundstoyameiusnssuvemesdaldenvesssinalneuaz giiniateens fusen
BENG]



5. wan1saiiuau
anunanalddvasnguvesdaUaanineiisneululszmdlneg

frinusnmsfnwnguvesiesdadenlulssmalnediegisirin  msdndwunlutogiudsnadunis
T¥mumsdaduunanienansvesUssmainadsnty wih a1n wale Beau Alinsdnwain
ynglsvogunnivessemalng  dansAnulungunesdadeniimululsemalneaindiegnai
Aunnuszmelnedugslifinsfnwednnied Usgneufuiiuanluefinaudstagiunisansiuun
yasynssisuresnguresdadendlussiuanauazal@d  Adudmsfnwanudeniiesesng
Aoty Sedsmerhlinisdnsuunnseynsuisiuvemeslunguresdadenifienuduauoe

a o LY I ! dyd v N ¥ =2 o :.// 1 a o
qn - ey mmy@ﬂ‘wm%aaL‘UaaﬂsuawaaiuqamumﬂwmwﬂmEJﬂaqmmmmw’mgﬂi’mLLaxaau

'
=

gnlunsfiagyhnsdaduunlnednuvagladnuugniafissegaien eirinuanuagnsinen
anwaEdugIUTTUUAUTUGNUTREMINUNIUNALNA  Ariophantidae-Helicarionidae-Dyakiidae
ludseinalngdwiu 20 ana wag 64 dU%d 99NN1391891UY09 Godwin-Austen (1882-1914, 1910),
Dall (1897), Méllendorff (1901, 1902), Gude (1903), Blanford and Godwin-Austen (1908),
Benthem Jutting (1959), Solem (1966, 1979), Berry (1974), Panha (1996), Maneevong (2000),
Hemmen and Hemmen (2001), Schileyko (2002)

hmiﬁﬂ‘mﬂ%ﬂﬁ;ﬁ%’&lé’lﬁaﬂma%Lﬂﬁaﬂluaqammﬁdmﬁ Hemiplecta Albers, 1850
JunfnwothsasBeatednuneduguinenssuviuiug wiuily  wezeuduuusmeiugns
doswnmesluanaiifunesdifiudensunelngfidwiualddliinndn  veal@dimaunsnazas
N1 Hemiplecta distincta UnsaUBdinnsunsnszaneiisriau Hemiplecta funerea wazana
vesifslvgjdadunesiinulnethunuilaadueims wulsyrvulunang fuseniduuniloves
Usendlne  sufislssnaan  Bndedsdinsmenunmsnunensvuouiunudanelmaalsane1s
Sldluauluvesifemdose

mﬂmﬁlﬁuﬁaaﬂwaamﬂUﬂiuﬁuﬁmaﬂmamsaq%’nﬁﬁuﬁqﬂsiuﬁ% Suilosnan
WIETIWATEI MyenaNans woy funfaaus-tennin slen mgauyd nuvestaident
annsduunananaralidlésiun 10 aldd (eouefiugy) uasfinnaoulfuasmuifuib

a6

B 12 a3d MdussenednvazalTdduas egndlsimudadisegnamesvesdaudananiiudiaon
Favns-doaivg nsloa maauys Sndunu 3 al3d Addliannsansaaeualddls dedesnns
nsAnwL LA

dnuwazmluveangunesdaiudeniidnduunldnazussorsdnvazluudiluneny  Gdy)

wazdilaussenglviisdusn 12 avdddussd
29Agay Dyakiinae
1. Dyakia retrorsa (Gould, 1844)

2. Dyakia slangana (Martens, 1883)
3. Quantula striata (Gray, 1847)



4. Quantula godwinausteni Laidlaw, 1959

Pseudoplecta crossei (Pfeiffer, 1862)
2Agioy Ariophantinae
. Megaustenia siamensis (Haines, 1858)
Cryptaustenia tavoyensis (Godwin-Austen, 1910)

Durgella levicula (Blanford, 1859)
10. Cryptozona siamensis (Pfeiffer, 1856)

6
7. Hemiplecta weinkauffiana (Crosse & Fischer, 1863)
8
9

11. Parmarion siamensis (Cockerell, 1891)
12. Megaustenia praestans (Gould, 1856)
13. Hemiplecta distincta (Pfeiffer, 1850)

14. Hemiplecta pluto (Pfeiffer, 1862)

15. Hemiplecta funerea (Smith, 1896)

16. Cryptozona kawtaoensis Tomlin, 1929
17. Cryptaustenia sp.

18. Durgella sp.

19. Parmarion sp.
29A8a8 Macrochlamydinae

20. Sarika anceps (Gould, 1843)

21. Sarika resplendens (Philippi, 1843)
22. Sarika dugasti (Morlet, 1891)

23. Sarika limbata (Méllendorff, 1894)
24. Sarika heptagyra (Méllendorff, 1902)
25. Sarika pumicata (Morelet, 1875)

3. Quantula striata (Gray, 1847) gﬂ‘ﬁ 1A

Holney viosifotioussaum

Snunzddny Wienidunsdaudeudnade vuuds fahmaeuvdesuieiimaseu Srauden
5-8 Hu WAannis 25-30 Taiums dausanyuielAay JossewhnadFoniu Wionduuu
Husmmadnisssinegialusadeulunnied wWiendudeinasdeulifasuasddcon
iU Waenisaevhednuslfausoulden tnidenidusunssdunsideuasmun
dndeglunesduinie duvesazioladugundniasin vesfeseureulinudenizun
uidleladiufeveuuiniudenayn



(%
A e v

duflegendy vesalTdinendunumnluliyisivan Aflaudugsanefivu vianserany
orsuuRlE Ao dusms
n1suNsnIEane nulansuinialduianiane fusenvesUsenalney

4. Quantula godwinausteni Laidlaw, 1959 gllﬁ 1B

yalne vepatosunys

anwazaary Wasnidunsddauis nunds Sdumasumvdesauisddiniaseu Tralden 5-8 Tu
\Waennine 30-35 fiaduns drugenyusoliwy seaserinnaudeniu lwdenduumnduia

< A o 1 [d = v A ¥ ! Y a =] a1 '

yuaLaniseditegnlussilouluwunsal wWisnduaiainaviteulifiansuasidseuni
v A ¥ L & U i} A A [d v ¢ &
Auuu Wasnsgameanvaziludulaeseuuden Uinidenidusunssduniideiwazun
2 v ' A a < =2 o = 1o Y
Wntiey diuvesazialiailugvnadniasin vesdgasuveuliniuionazuisididelnaudy

auUnasnazun

(%
a e v

duflegende vesalTdilinendeldmnluliiuiaiuan usasienanuedeuusulsl Aumnimwanity
Duomns
n1sunsnszane nuldaniznirngiueanveslsenalve Tudwinvays szees wazdunys

5. Pseudoplecta crossei (Pfeiffer, 1862) E‘Uﬁ 1C

a -

yalny vesivugUlay

anwauzdAy Wasnilunsdlaudswuy wuuds Tdumasuniosauiidiiniaseu fadden 5-8
g.JI = [ a a | (=1 ¥ 1 1 = 424’ & 2/ <
PU LUABNNIIN 30-35 Uaalums muﬂaﬂwidmuu T995¥MNNIUADNAU LUaBNATUUULTY
S1vuadnisesdnegradusesidoulunuisall wWasnsuaruinaziSeulitiatenazidsaunin
sl wWienuaaednvasududaulaeseudon Uindendugunsedunsideuas
NuULaNLee daumaaazaaﬂmﬁugwmLﬁmLazﬁﬂ 108789 UVBUUINWABDNIT VWAL LA
WudevauUlniUasnaznun

a o ' 1y | ¥ v Yo 1 o

aunagande nuinvegaulaluldvesnulinliasnnin

ANSWNINTEANY MRUAVTANTNIINTLAUNLAUIALNURNIZULLNDNLYUINZUNIAS AILATINTANIN Lay
NYIUY3

12. Megaustenia praestans (Gould, 1856) E‘Uﬁ 1D
= ] A !
Yolne nesvieldonlug)

(Y o w | A [ P [ I~ < 1 =
anwauzddny vesvielUdenlvgdaluninvesmnaniuden dnuazilfenduguly uadla Weswin
a IS) Id s 4 = 4 IS ! A 1 IS = IS

fupaieulussauseneuties Wasniaaieiivuiatug Uinidennine dhaddeniiies 2-3
U RaldonSeuiduiuam fdhenasuwdesaudaimaidy ddadiduinamny Ravidswgusy

w’%amaﬁqmﬁﬁwﬁa?&unﬂivmaﬁaﬁ’; lngUndviesvisiUdenivgjaenuvztiudiuvesilon
138031 mantle lapped aﬂwmummuawamm Arugussilusudng mmummaaﬂmmu
Waenaudia LLmLuamamiumumaLaaaauummmmmﬂumaaﬂlﬂ sepyniidlonvien
wnualidudunse



duflegande nosviowFonlugfiinnuordvagmulififimnuguiy inzegauldlulioualng Tu
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13. Hemiplecta distincta (Pfeiffer, 1850)31]171 1E
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14. Hemiplecta pluto (Pfeiffer, 1862) {g‘dﬁ 1F
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15. Hemiplecta funerea (Smith, 1896) g‘ﬂ‘ﬁ 1G, H
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16. Cryptozona kawtaoensis Tomlin, 1929 gﬂﬁ 11
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17. Cryptaustenia sp. g'dﬁ 1J
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19. Parmarion sp. g‘ﬂﬁ 2B
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22. Sarika dugasti (Morlet, 1891) gﬂ‘ﬁ 2C
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23. Sarika limbata (Méllendorff, 1894) gﬂﬁ 2D
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24. Sarika heptagyra (Méllendorff, 1902) 3U# 2E
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25. Sarika pumicata (Morelet, 1875) gﬂﬁ 2F, G, H

yalny esdnldaniuus

anwazdAy SnvaziUdenuisla duiniageu viedmdedseu diugenvenTuintes UNASS
A 1 1 = dgj a ¥ A a = ¥ ¥ v ¥
NUKUUIIU Sosseninnadeniu Bisnuuulieniseu Yauidendutdnadnlaa Un

= 2 V=1 4 a0 & = A Ty = '

Wasnuradugunseduniides aznedaduzvuiadnuazan Welamuisundenayliviug
sanuraznuTwanos arveslinfidmdesdadni nquvesdaldansssuntianaasd
wanealidnusuiuey wirednuwauzvessruvduiuguasguivadsuauisausuenaay
WANAISENINEUTALe

aunagende vesdaiudeniuustinulanily sudildsssuei audsluwrasyuou dninvegaulsl
Wuiselidugnuwinuiunas dinfuily sengeuvesiuliidueims

n1suwsnszane nuldvinusenealne uddnnugnyuusaiuiugy



12

awmii 1 nguvesdaFenalidinuifisfuannsinuedsd A Quantula striata (Waenns
Useanad 30 13) B. Quantula godwinausteni (WasnniaUseanad 40 ux) C. Pseudoplecta
crossei (Wasnniwusenal 35 wy) D. Megaustenia preastans (wWaonninauszana 25 ww) E.
Hemiplecta distincta (WWaanni1auszanm 70 uw) F. Hemiplecta pluto (1Wasnn1nsuszual 50
1) G. uaz H. Hemiplecta funerea (WWasnnisuszunal 50 uw) . Cryptozona kawtaoensis
(Waenn1eUszanel 30 w) J. Cryptaustenia sp.(\Wasnni1euszanal 10 i)
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5 3131) B. Parmarion sp. (fenauszanu 40 1) C. Sarika dugasti (Waenninguszunad 15 uw) D.
Sarika limbata (Wasnniauszanad 25 1) E. Sarika heptagyra (Wasnninsuszanm 25 uy) F,
G. wav H. Sarika pumicata (Waennaussanns 25 uy) F uas G Sdnvurveutdonfiuansiiafiu
antoy way H. uananIsauiug
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vowesmainaligniouandumnmsdely uenanismuindvesisudeluana Dyakia 2
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AMANUTIN

SYSTEMATIC REVIEW OF THE LAND SNAIL GENUS HEMIPLECTA ALBERS, 1850 FROM
THAILAND AND PENINSULAR MALAYSIA (PULMONATA: ARIOPHANTIDAE)

ABSTRACT

Six species of Hemiplecta are currently recognized from Thailand and Peninsular Malaysia.
The subgenus Hemiplecta — H. cymatium, H. esculenta and H. humpreysiana mostly occur
in the Peninsular Malaysia. The subgenus Koratia — H. distincta, H. funerea and H. pluto
occur in Thailand and Indo-China regions. In order to reassess definitions and applicabilities
of their diagnostic characters and to revise the taxonomy of these poorly analysed snails, we
compared external, radula characters, genitalia as well as distribution patterns among these
species. The shell which had been used previously to distinguish the snails is actually not a

valid basis for subdividing Indo-China and Malay Peninsula Hemiplecta.

INTRODUCTION

Southeast Asia has much diverse land snail species, which their shell sizes vary from
a half of millimeter (e.g. the microsnails of the genus Systenostoma; see Panha & Burch,
2005) to nearly seventy of millimeters. Among of these large land snail species are members
of the genus Hemiplecta Albers, 1850. This genus comprises of about 20 nominal species, of
which it’s distribute from Indochina through Sundaic Islands and New Guinea (Zilch, 1959;
Schileyko, 2002). Snails of this genus has long been served as food by local people as in the
northeastern Thailand and Laos, and found to be an intermediate host of the rat lung worm
(Panha, 1987b, 1988b). The life cycle and breeding biology of this snail has been extensively
study (Panha, 1987a, b, 19883, b, 1994), except for the systematic revision that has never
been addressed.

In Thailand, most of the species attribute to the “Hemiplecta” have been doubtfully
listed as followed from previous literatures (see Panha, 1996; Hemmmen & Hemmen, 2001,
and reference there in). However, the land snail surveys in Indochina and Malay Peninsula
since 1996, 9 nominal species have been recorded. Due to a high similarity of shell
morphology, the classification based on only shell morphology within the Ariophantidae is
insufficient (Sutcharit & Panha, 2008). Also after critically examined the reproductive system
revealed, which only 4 nominal species are able to classify into the genus Hemiplecta s.s.,
while, the less of those species, clearly constitutes a heterogeneous assemblage. They were
erroneously placed into this genus, although some species should be classified into different

families. So far, scantly anatomical data available and only 6 species of the “Hemiplecta”
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have roughly been studied (see Stoliczka, 1873; Niethammer, 1937; Laidlaw, 1932a; Godwin-
Austen, 1900, 1919; Collinge, 1902; Schileyko, 2002; Maassen, 2009). These poor anatomical
results indicate that reproductive organs are as the systematic importance characters, and by
using only shell morphology frequently inaccurate for generic classification especially within
the Ariophantidae (Sutcharit & Panha, 2008).

In this study, the reproductive organ, pallial system, radula morphology, and the type
specimens of H. humphreysiana (Lea, 1840), H. distincta (Pfeiffer, 1850), H. cymatium
(Benson in Pfeiffer, 1856), H. pluto (Pfeiffer, 1862), H. funerea (Smith, 1896), and H. esculenta
Maassen, 2006 are shown for the first time. The morphological variation and distribution
ranges of each species are also recorded, and the subgeneric recognition is discussed. This is
the first revision of the conchological delimitation snails, which most species attributed to

the complicated subfamily Ariophantinae.

MATERIAL AND METHODS

Snails were sampled throughout Thailand, Lao, Malaysia, and Singapore. The living
snails were drowned in water and then transferred into 70% ethanol for anatomical
purposes. The genital organ of at least 5 specimens of each species was examined. Radulae
were extracted, and examined under Scanning Electron Microscope (JEOL, JSM-5410 LV). The

radula shape and teeth formula were analyzed.

Anatomical abbreviations.— The terms proximal and distal were used for the region closest
to the genital orifice, and furthest away from genital orifice respectively. The abbreviations
using were as defined by Godwin-Austen (1900, 1919), Solem (1966), Schileyko (2002),
Sutcharit & Panha (2008):

ag, albumin gland; aldl; anterior left dorsal lobe; an, anus; at, atrium; d, dart apparatus; dp,
dart papilla; e, epiphallus; ec, epiphallic caecum; fl, flagellum; fo, free oviduct; gs,
gametolytic sac; h; heart; hd, hermaphroditic duct; hg, hermaphroditic gland; k, kidney; sl,
left shell lap; ov, oviduct; p, penis; pg, prostate gland; pldl; posterior left dorsal lobe; pr,
penial retractor muscle; ps, penial sculpture; psh, penial sheath; puv, pulmonary vein; pv,
penial verge; r, rectum; rdl, right dorsal lobe; rsl, right shell lap; ur, ureter; v, vagina; vd, vas

deferens.

Institutional abbreviations.— BMNH, The Natural History Museum, London; CUMZ,
Chulalongkorn University, Museum of Zoology, Bangkok, Thailand; NMNH, National Museum
of Natural History, Smithsonian Institute, Washington D.C.; RMBR, Raffles Museum of

Biodiversity Research, Singapore.
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Family Ariophantidae

Genus Hemiplecta Albers, 1850

Hemiplecta Albers, 1850: 60-61. Albers, 1860: 52, 53. Zilch, 1959: 317. Schileyko, 2002:
Koratia Godwin-Austen, 1919: 202. Zilch, 1959: Schileyko, 2002:

Type species.— Helix humphreysiana Lea, 1840; subsequent designation by Martens in
Albers, 1860.

Remark.— The genus Hemiplecta is characterized by having medium to large shell,
monochrome to variegated shell colour pattern, narrow to wide umbilicus and simple
apertural lip. The genitalia contain penial sheath, straight or coiled epiphallic caecum, short
flagellum, present or absent of penial verge, globular shaped spermatheca, and large

muscular dart apparatus (Godwin-Austen, 1900; Collinge, 1902; this study see Table 1).

Subgenus Hemiplecta sensu stricto

Remark.— The nominotypical subgenus is characterized by having a small or large penial
verge, straight or colied epiphallic caecum, and present or absent of shell lobes (Godwin-
Austen, 1900; Collinge, 1902; Table 1).

Hemiplecta (Hemiplecta) humphreysiana (Lea, 1840)
(Figs 1A-C; 2A-E; 4A-D)

Helix humphreysiana Lea, 1840: 175. Type locality: Pondicherry and Singapore. Lea, 1841:
463, 464, pl. 12, fig. 16. Reeve, 1854, pl. 74, species 387.

Hemiplecta humphreysiana—Morgan, 1885: 378. Godwin-Austen, 1898: 74, pl. 80. figs 6, 6b;
pl. 61, figs, 1, 1e. Collinge, 1902: 78, pl. 4, figs 16-23. Laidlaw, 1932a: 78. Laidlaw,
1932b: 40. Laidlaw, 1933: 217. Benthem Jutting, 1949: 69. Benthem Jutting, 1950: 444,
fig. 64. Laidlaw, 1957: 134. Benthem Jutting, 1959: 148-150. Ho, 1995: 104, 105.

Nanina humphreysiana—Martens, 1867: 233, pl. 10, figs 2, 2b, 4. Tryon, 1886: 36, pl. 11, figs
52, 53, pl. 12, fig. 54.

Nanina (Hemiplecta) humphreysiana—Tryon, 1886: 36, pl. 11, figs 52, 53; pl. 12, fig. 54.

Material examined.— The syntype, NMNH 116569 from “Pondicherry, India”, is designated
here as the lectotype of “humphreysiana”. Sirindhorn Waterfall, Halabala National Park,
Narathivat: CUMZ 4647, 4648; Pulau Besar, Johor, Malaysia: CUMZ 4554, 4568, 4642; Pulau
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Permangill, Johor, Malaysia: CUMZ 4563; Bukit Charas, Kuantan, Pahang, Malaysia: RMBR
1975.2.10.95; Gunung Besar, Mount Ophir, Malaysia: RMBR 1975.2.10.83; Pulau Aor, South
China Sea, Malaysia: RMBR 1975.2.10.84-87, 1975.2.10.93-94; Pulau Tioman, Pahang, Malaysia:
RMBR 1975.2.10.90-92; Bukit Timah, Singapore: RMBR 1990.1711, 1990.15781-2; CUMZ 4573,
Botanic Garden, Singapore: RMBR 1975.2.10.89, 1990.1710; CUMZ 4571, 4572; Nee Soon,
Singapore: RMBR 1990.15945, 1990.16996, 1990.15103-4, 1992.3159, 1992.3160-1, 1992.3162,
1994.4116; Singapore: RMBR 1990.15105; Natuna Island, Indonesia: 4561.

Shell.— Shell dextral and conic to depressed conic shape. Whorl 6-8, slightly convex; suture
wide and shallow. Shell colour yellowish to brownish, usually with narrow dark brown band
on periphery. Upper shell surface with darker colour than lower shell surface. Apex obtuse;
embryonic shell large and smooth surface; following whorls with thin growth lines. Last
whorl rounded to little angulate; aperture ovate; lip simple but slightly thicken in adult snail.

Columella slightly dilated; parietal callus thin and translucent. Umbilicus open and deep.

Genitalia.— Atrium (at) very short. Penis (p) with long slender cylindrical shape, and
proximally encircle with thin penial sheath (psh) about one-third of penis length. Ephiphallic
caecum (ec) short, straight; penial retractor muscle (pr) thin and attached to the tip.
Epiphallus (e) short with about one-third of penis length. Flagellum (fl) short, stout, and with
thin muscle bands connected to penial sheath. Vas deference (vd) small tube. Internal wall
of penis with sculptures encircled penial verge (pv). Penial sculpture (ps) with scattered of
small papillary knobs arrange on penial wall; distally around penial verge with more knob
than proximal. Penial verge (pv) small, long conic shape, and smooth surface.

Vagina (v) long and cylindrical; internal wall with thin and smooth longitudinal vaginal
pilaster (vp) line introverted chamber. Dart apparatus (d) long and with enlarged cylindrical
shape; internal dart chamber with smooth wall, papilla of dart apparatus (pa) with short
conic shaped and smooth surface. Spermatheca (s) short and globular shaped. Free oviduct
(fo) long and with thicken blackish muscular tissue encircled (orange colour in fresh
specimen). Oviduct (ov) long and with lobules; prostate gland bounded with oviduct.
Albumen gland (ag) small. Hermaphroditic duct (hd) small, convoluted and connected to

lobules hermaphroditic gland (hg).

Radula.— Each rows contained about 253 teeth (127-(18-32)-1-(29-32)-125). Central tooth
unicuspid with triangular shaped. Lateral teeth unicuspid, slant and with curved cusp. Outer
lateral teeth with slightly curved cusp and latero-marginal transition started from about
tooth no. 28-32. Marginal teeth with bicuspid curved shape; endocone and ectocone usually
with similar in shape and size. Jaw smooth (without vertical ribs), crescent shape, anteriorly

convex with cutting margin.



22

External features.— Living snail with long and grayish-brown tentacles. Skin reticulated
brownish with blackish reticulated around head. Foot sole relatively elongate, broad and
unipartite. Sole of foot brownish without spot; side of body brownish and upper part of tail
appears dark grayish. Tail long, curved mid-dorsally, tall dome shaped in cross section.
Caudal horn not overhanging; caudal foss, long vertical slit in tail above sole margin. Pedal
groove typical aulacopoda and well defined.

Mantle collar with large shell lobes and laps. Right dorsal lobe (rdl), right part
compared to anus (an; on the left in figure), large and thicken. Left dorsal lobe, left side of
anus (on the right in figure), composed of thin crescentic anterior left dorsal lobe (aldl), and
thin elongated posterior left dorsal lobe (pldl). Right shell lap (rsl) and left shell lap (lsl)
perform short finger shaped, which located on mantle collar near tip of urinary grove, and
around junction of anterior- and posterior left dorsal lobes respectively.

Pulmonary cavity with typically sigmurethan, heart (h, auricle and ventricle) located
left of kidney (k, on the right in figure). Pulmonary cavity approximately four times longer
than width. Pulmonary vein (puv) and venation on lung cavity well developed and distinct.
Kidney (k) elongated and slender, and approximately one-third of pulmonary cavity length.
Ureter (ur) sigmoid, closed tube arising from tip of kidney, extending along right side of

kidney, and curved adjacent to rectum (r). Anus (a) adjacent to mantle collar.

Distribution.— This species appear to have wide distribution, ranged from Sumatra (Tryon,
1886; Benthem Jutting, 1959) to Borneo (Laidlaw, 1957), Singapore (Godwin-Austen, 1898;
Collinge, 1902), and several localities on Peninsular Malaysia (Martens, 1867; Laidlaw, 19323;

1933; Benthem Jutting, 1950). In Thailand, it is known only from Narathivat Province.

Remark.— Lea (1840: 175) mentioned two lots of the type series, from Pondichery, and
Singapore, of which are the syntype of the “humphreysiana” (ICZN, 1999: Art. 72). For the
uniqueness further comparison of this nominal species, the lectotype is designated herein
from a rediscovered syntype in NMNH. The type locality records as “Pondicherry, India”,
however H. humphreysiana has never been recorded in this area. The geographical record is
evidently incorrect; the accurate type locality of this species should be referred to
“Singapore”.

With a relatively large shell size, right handed shell coiling, and the genitalia perform
a globular gametolytic sac, and without amatorial organ complex [= amatorial organ
complex (Godwin-Austen, 1891; Tumpeesuwan et al., 2007); = stimulator complex (Hausdorf,
1995); = dart complex (Liew et al., 2009); the distinguished character of the Dyakiidae], are
the distinguishing characters of this species from the other known Dyakia sensu lato.

Hemiplecta humphreysiana can be distinguished from H. floweri, from Peninsula Malaysia,
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by having narrowly umbilicus, without brownish spiral band on umbilical area, and more
elevated spire (Smith, 1898; Godwin-Austen, 1900). In addition, a straight epiphallic caecum
of this species is distinct from a coiled epiphallic caecum of H. flower (Godwin-Austen, 1900).
Unfortunately, none of penial sculptures have not been yet prepared for further

comparison.

Hemiplecta (Hemiplecta) cymatium (Benson in Pfeiffer, 1856)
(Figs 1D; 2F-J; 4E-H)

Helix cymatium Benson, in literature. Pfeiffer, 1856: 58, pl. 17, figs 1, 2. Type locality: Pulo
Lancavi, peninsulae Malaccanae.

Rhysota cymatium—Stoliczka, 1873: 11, pl. 1, figs 1-3, pl. 2 figs 13-15.

Oxystes cymatium—Morgan, 1885: 380.

Oxystes sakana Morgan, 1885: 380, 381, pl. 6, fig. 1. (Type locality: mont Kerbou, royaume
de Pérak).

Nanina (Hemiplecta) cymatium—Tryon, 1886: 42, pl. 14, fig. 89.

Hemiplecta cymatium—Laidlaw, 1932a: 89. Laidlaw, 1933: 217. Benthem Jutting, 1949: 69.
Benthem Jutting, 1960: 20. Berry, 1963: 14, pl. 9, fig. 62. Maassen, 2001: 101, 102.

Material examined.— Penang, Malaysia: BMNH 77.12.17.2 (2 shell), 713.06.1.1 (3 shells),
35.1.03.VIl.1 (2 shells), 71.9.23.37 (2 shells); RMBR 1975.2.10.75, 1975.2.10.76-77; Baling,
Kedah, Malaysia: RMBR 1975.2.10.78-80. Larut, near Perak, Malaysia: BMNH 86.4.19.26 (1
shell). Under the fallen tree, Top of Penang Hill, Penang Island, Malaysia: CUMZ 4569.

Penang Dam, Penang Island, Malaysia: CUMZ 4570;

Shell.— The distinguished characters are the dark brown shell colour, elevated triangular
shell shape and slightly elevated spire. Shell surface perform malleations arranged on
growth line, and lower periphery with nearly smooth surface. Last whorl angulated, with
strong peripheral keel, aperture with rhomboidal shape, lip simple to thickened, not

expanded, and apertural lip whitish

Genitalia.— Genital morphology both male and female similar to that of H. humphreysiana.
Internal wall of penis with sculptures encircled penial verge (pv). Penial sculpture (ps)
performs scattered of papillary knobs lined on penial wall. Penial verge (pv) small, short
conic shape, and smooth surface. Internal wall of vagina and internal wall of dart chamber

are similar to that of H. humphreysiana.
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Radula.— Each rows contained about 218 teeth (110-(25-30)-1-(25-30)-107). Central tooth
tricuspid with triangular shaped, ectocones small and mesocone large. Lateral teeth
unicuspid with dull tip; outer lateral teeth gradually transform to more elongate tooth
shape; latero-marginal transition start from about tooth no. 25-30. Marginal teeth bicuspid
with elongated and curved shape; endocone usually larger than ectocone. Jaw similar to
that of H. humphreysiana.

External features.— Living snail having similar soft body morphology and pulmonary cavity
with H. humphreysiana. The distinct characters are the brownish orange body, mantle collar
and shell lobes; right and left shell laps present.

Distribution.— The previous records were form Langawi Island, Penang Island, and Kinta
valley, Perak (Pfeiffer, 1856; Stoliczka, 1873; Morgan, 1885; Laidlaw, 1932).

Remark.— Hemiplecta cymatium has long been placed into several genera based on there
shell morphology, until Laidlaw (1932) examined there anatomy and placed this species in
the genus Hemiplecta. However, his anatomical drawing is pretty rough and did not indicate
the importance characteristics of the penial verge. In this study, a topotypic specimen is
examined and indicated that its perform a penial verge and having a short mantle flap,
therefore this is to confirm it position in the nominotypical subgenus.

This species can be simply distinguished form H. humphreysiana by having smaller
shell, strong peripheral keel, uniform brown to brownish shell colour, without dark brown

peripheral band, longer and slender epiphallic caecum.

Hemiplecta (Hemiplecta) esculenta Maassen, 2006
(Figs 1E; 3A-D; 4I-L)

Hemiplecta esculenta Maassen, 2006: 17, 18, figs 10-12. Type locality: limestone area near

village Hang, Pu Luong National Park, Thanh Hoa, Vietnam.

Material examined.— Tam Mae La-na, Pangmapha, Maehongsorn: CUMZ 4551; Tam
Chiengdao, Chiengmai: CUMZ 4553, 4564, 4565, 4574; Tam Tab-tao, Chaiprakarn, Chiengmai:
CUMZ 4580.

Shell.— Shell morphologies of this species are carefully described in Maassen (2006). The
distinguished characters are elevated to slightly depressed shell. Shell surface performs

strong nodule arranged on growth line and lower periphery with nearly smooth surface. Last
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whorl angulated; aperture large and ovate; lip simple to with little expanded at columellar

area and with dark colour.

Genitalia.— Genital morphology both male and female similar to that of H. humphreysiana.
Internal wall of penis with sculptures encircled penial verge (pv). Penial sculpture (ps)
perform scattered of small to large papillary knobs arranged in obliquely lined on penial
wall; distally around penial verge with relatively small knobs than proximal. Penial verge (pv)
small, short conic shape, and smooth surface. Internal wall of vagina perform series of thin
longitudinal vaginal pilasters (vp) line introverted chamber. Internal wall of dart chamber
with smooth wall, papilla of dart apparatus (pa) slightly long conic shape with smooth

surface.

Radula.— Each rows contained about 161 teeth (80-(18-21)-1-(19-21)-80). Central tooth
tricuspid with triangular shape, ectocones small and mesocone large. Lateral teeth tricuspid,
endocone small, mesocone large and pointed tip, and ectocone large located near base of
teeth and with pointed tip. Outer lateral teeth with slightly oblique teeth and bicuspid;
latero-marginal transition started around tooth no. 18-21; endocone very small to wanting,
mesocone large with trapezoid shape, ectocone relatively small, pointed tip and locate near
the base of teeth. Marginal teeth with curved shape teeth, bicuspid; endocone usually larger

than ectocone. Jaw similar to that of H. humphreysiana.

External features.— Living snail having similar soft body morphology, pulmonary cavity and
caudal structure to H. humphreysiana. The distinct characters are the brownish to grayish

body, mantle collar and shell lobes, right and left shell laps absent.

Distribution.— The previous records of H. esculenta was from northern Vietnam (Maassen,
2006). This species is known from the northern Thailand in Chiengmai, Chiengrai and

Maehongsorn Provinces.

Remark.— Hemiplecta esculenta was described based on only four specimens, and without
the anatomical data and intra-specific variation. Solely shell morphology, Maassen (2006)
doubtfully to place this species as a member of the genus Hemiplecta.

This species is firstly known from limited area in the northern Vietnam, and
subsequently with disjunct distribution in northern Thailand. Based on the comparison with
the type specimens, we positively in applying this species name to Thai specimens, which
little variations in having a narrowly brownish spiral band and slightly elevated spire.
However, pending on the anatomical data of the topotypic specimens are available for

further interpretation. In addition, H. esculenta shows a straight epiphallic caecum and
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present of penial verge of which are the distinguished character of the nominotypical

subgenus.

Subgenus Koratia Godwin-Austen, 1919

Koratia Godwin-Austen, 1919: 202.

Type species.— Helix distincta Pfeiffer, 1850. Type species by original designation (Godwin-
Austen, 1919: 202).

Remark.— “Koratia” was originally described as a distinct nominal genus including a single
species “Helix distincta Pfeiffer, 1850” (Godwin-Austen, 1919). This classification was
followed only by Schileyko (2002: 1281). On the other hand, Zilch (1959: 317) and Vaught
(1989: 97) have recognized this taxon as a subgenus within the Hemiplecta s.l. However,
after examined the type specimens of the type species and dissected the topotypic
specimen suggested that the genitalia and shell morphologies are congruence with that of H.
humphreysiana, the type species of the Hemiplecta. In addition, with the differences in
penial sculpture and radula morphology, examined in this study, are support the subgeneric
distinction as recognized by Zilch (1959) and Vaught (1989).

Godwin-Austen (1919) mentioned that the distinguished characters of this subgenus
are an absent of right and left shell laps (=shell lobe), and small mucous gland. From the
present study, the absent of penial verge, very fine sculpture of internal wall of penis, and
the lateral and marginal radular teeth perform a crescent to sickle shaped are the additional

supplements characters.

Hemiplecta (Koratia) distincta (Pfeiffer, 1850)
(Figs 5A-D; 6A-E, 9A-D)

Helix distincta Pfeiffer, 1850: 69, 70. Type locality: Insulis Moluccis. Pfeiffer, 1852-1853: 346,
pl. 134, figs 1, 2. Reeve, 1854, PL. 86, species 465.

Nanina distincta—Martens, 1860: 7.

Helix neptunus Pfeiffer, 1861a: 190. Type locality: Siam. Pfeiffer, 1861b: 176, 177. pl. 48, figs
1, 2.

Nanina (Rhyssota) distincta—Martens, 1867: 69, 70. pl. 6, fig. 8.

Nanina (Hemiplecta) distincta—Tryon, 1886: 30, pl. 8, fig. 26.

Nanina (Hemiplecta) neptunus—Tryon, 1886: 34, pl. 8, fig. 27.

Hemiplecta zimmayensis Godwin-Austen, 1888: 241, 242. Type locality: Zimme, Siam

territory.
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Ariophanta (Hemiplecta) distincta—Morlet, 1889: 231.

Hemiplecta distincta—Morlet, 1889: 124. Blanford, 1903: 277, 278. Panha, 1987a: 108-115,
figs 1-3; 1987b: 25-34, fig. 9. Panha, 1988a: 197-206, figs 6, 7; 1988b. 233-239. Panha,
1994 4-15.

Nanina (Rhysota) distincta—Dautzenberg & Fischer, 1904: 393. Dautzenberg & Fischer, 1906:
346, 347.

Nanina (Rhysota) distincta var. neptunus—Dautzenberg & Fischer, 1908: 171.

Koratia distincta—Godwin-Austen, 1919: 199-202, figs 1, 2. Schileyko, 2002: 1282, 1282, fig.
1685.

Nanina (Rhysota) distincta neptunus—Dautzenberg & Fischer, 1906: 347, 348.

Hemiplecta (Koratia) distincta—Solem, 1966: 27.

Hemiplecta (Hemiplecta) distincta—Hemmen & Hemmen, 2001: 44, fig. 12.

Hemiplecta (Hemiplecta) neptunus—Hemmen & Hemmen, 2001: 44.

Hemiplecta (Hemiplecta) zimmayensis—Hemmen & Hemmen, 2001: 44.

Material examined.— The syntypes in H. Cuming Collection is designated here as the
lectotype of “distincta” BMNH xxxx, and lectotype of “neptunus” BMNH xxxx. Holotype of
“zimmayensis” BMNH 1903.7.1.2108, and paratype BMNH 1888.12.4.2007 (1 shell). Tam
Chiengdao, Chiengmai: CUMZ 4550, 4558; Wang Chao Waterfall, Kampangphet: CUMZ 4641,
Klong Lann National Park, Kampangphet: CUMZ 4579; Kaeng Jed Kwae, Watbot, Phitsanuloke:
CUMZ 4638; Tam Wang Daeng, Nern Maprang, Phitsanuloke: CUMZ 4632; Khao Nang Rum,
Huay Kla Klang National Park, Uthaithani: CUMZ 4502, 4510, 4538, 4541, 4607, 4610, 4611,
Jed Saw Noi Waterfall, Muaklek, Saraburi: CUMZ 4548; Pu Kare Botanic Garden, Saraburi:
CUMZ 4505, 4506, 4534; Tam Dao Khao Kaew, Muklek, Saraburi: CUMZ 4624; Wat Tharahat,
Saraburi: CUMZ 4508, 4530; Sam Larn National Park, Saraburi: CUMZ 4578; Bang Srithong,
Bang Kruay, Nonthaburi: CUMZ 4555; Khao Look Chang, Pakchong, Nakhonratchasima: CUMZ
4501, 4606, 4612, 4535; Tub Lann National Park, Nakhonratchasima: CUMZ 4617; Nawang,
Nongbualumphu: CUMZ 4529; Tam Suwankuha, Nongbualumphu: CUMZ 4633, 4637; Thung
Kra-Mang, Phu Kiew Wildlife Sanctuary, Chaiyaphum: CUMZ 4608; Pang Khone, Sakonnakhon:
CUMZ 4619; Phuphan Mountains, Sakonnakhon: CUMZ 4504, 4507; Phu Kum Khao,
Sahatsakhan, Kalasin: CUMZ 4557; Phu Sri Tharn Wildlife Sanctuary, Kalasin: CUMZ 4621;
Huay Lao Waterfall, Phuluang Wildlife Sanctuary, Loei: CUMZ 4634; Tam Pha Bend, Chieng
Karn, Loei: CUMZ 4532; Tam Pha Bing, Wangsapung, Loei: CUMZ 4636; Tam Piya, Loei: CUMZ
4639; Tam Malasombat, Lomsak, Phetchabun: CUMZ 4567; Tam Yai Namnao, Namnao
National Park, Phetchabun: CUMZ 4566; Tam Phraya Nakarat, Phuphaman National Park,
Khonkaen: CUMZ 4635; Tam Yai, Nam Now National Park, Khonkaen: CUMZ 4622; Pha Tam
National Park, Ubonratchathani: CUMZ 4604, 4616; Yod Dome National Park, Buriram: CUMZ
4629; Wang Ta Krai Waterfall, Nakhonnayok: CUMZ 4540, 4549, 4605, 4640, 4577; Khao Ang
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Rue Nai Wildlife Sanctuary, Chachoengsao: CUMZ 4531, 4546, 4609, 4613, 4620, 4627, 4630,
Pang Srida National Park, Prachinburi: CUMZ 4631; Ra-Ru, Taphraya, Srakeow: CUMZ 4628;
Tam Leum, Klonghad, Srakeow: CUMZ 4625; Khao Cha Ang-Oan, Borthong, Chonburi: CUMZ
4542, 4618, 4626, Khao Cha Mao Waterfall, Rayong: CUMZ 4543Tam Suwanphupha, Khao
Chamao, Rayong: CUMZ 4545;Wat Ma-deau (Tam Khao Loi), Khao Chamao, Rayong: CUMZ
4544; Plieu National Park, Chanthaburi: CUMZ 4509, 4536, 4539, 4560, 4601, 4615; Sibha
Shan Waterfall, Chanthaburi: CUMZ 4547; Tha Mai District, Chanthaburi: CUMZ 4603; Koh
Kud, Trat: CUMZ 4559, 4614; Kaeng Kracharn National Park, Phetchaburi: CUMZ 4527; Tam
Nam Pud, Pangnga: CUMZ 4623.

Shell.- Shell morphologies were carefully described in Godwin-Austen (1919). The
distinguished characters are large shell. Shell colour yellowish with white narrow peripheral
on periphery, and under shell surface with paler colour than upper surface. Thin growth line
on upper shell surface interrupted with spiral wrinkles. Last whorl large and rounded,;

aperture large ovate; lip simple but slightly thicken in adult snail.

Genitalia.— The external genital organs were described in Godwin-Austen (1900, 1919).
Internal wall of penis perform closely papilla knobs at distal end and knobs nearly disappear
at proximal part closed to atrium, and penial verge absent. Internal sculpture of vagina with
thin and smooth longitudinal vaginal pilaster (vp) line introverted chamber; internal surface
of dart chamber with smooth wall and with conic shaped and smooth surface dart

apparatus.

Radula.— Each rows contained about 543 teeth (276-(15-20)-1-(15-20)-276). Central tooth
unicuspid with triangular shaped and dull head. Lateral teeth unicuspid with oblique
triangular shaped. Outer lateral teeth unicuspid, sickle shaped and gradually transformed to
curved and narrow sickle shaped, latero-marginal transition started around tooth no. 15-20.
Marginal teeth with narrowly curved teeth, bicuspid shape; endocone and ectocone small
and pointed head. Jaw smooth, without vertical ribs, crescentic, anteriorly convex with

cutting margin.

External features.— Living snail having similar soft body morphology, pulmonary cavity with
H. humphreysiana. The distinct character of the species are: pale brown to brown body.
Sole of foot brownish; caudal horn (ch) not overhanging; caudal foss (cf), long vertical slit in
tail above sole margin. Pedal grove typical aulacopoda and well defined. Mantle collar
narrow with large shell lobes. Right dorsal lobe (rdl), right part compared to pneumostome
(pn), large and thicken; left dorsal lobe, left side of pneomostome, composed of anterior

left dorsal lobe (aldl) and posterior left dorsal lobe (pldl); shell laps absent.
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Distribution.— This species widely distributed ranging from Laos to Thailand, Cambodia and
Vietnam (Smith, 1896; Laidlaw, 1932a; Panha, 1988a, 1994). In Thailand, H. distincta is quite
common species, and ranged all over Thailand, except the southern peninsular (Panha,
1988b, 1994). It probably that the southern ranged of this species is around the Isthmus of
Kra (10° N), although only single record was from Pangnga Province (8° N). However, the

recorded of this species from Peninsular Malaysia (Maassen, 2001) need to be verified.

Remark.— The type specimens of “neptunus” and “zimmayensis” having an identical in
shell morphology and colour pattern to that of H. distincta. Only an absent of the whitish
peripheral band of “neptunus”, and the strong growth lines of “zimmayensis” are the
difference characters from H. distincta. Therefore, we have rearranged these two nominal
species as junior subjective synonyms of H. distincta. However, whenever plenty of
specimens from various locations in Cambodia and Vietnam are ready for molecular studies
and anatomical examination, this may demonstrate the same or difference future taxonomic

arrangements.

Hemiplecta (Koratia) pluto (Pfeiffer, 1862)
(Figs 5E, F; 6F-I; 9E-H)

Helix pluto Pfeiffer, 1862: 268, 269. Type locality: Laos Mountains, Cambodia. Pfeiffer, 1863:
210, pl. 55, figs 8, 9. Martens, 1867: 77.

Nanina (Hemiplecta) pluto—Tryon, 1886: 37, pl. 12, fig. 56.

Nanina (Rhysota) pluto—Dautzenberg & Fischer, 1904: 393.

Material examined.— The syntype in H. Cuming collection is designated here as the
lectotype of “pluto” BMNH xxxx; Pa Hom, Vang Vieng, Laos: CUMZ 4533, 4537, 4552, 4556,
4643, 4644, Mungkon Cave, Bolikhamxai, Laos: CUMZ 4646.

Shell.— Shell depressed conic and dextral, with 6-7 whorls; spire little elevated with wide
and narrow suture. Shell colour usually yellowish brown with wide dark brown spiral band
on upper periphery and just below periphery; umbilical area with yellowish brown. Apex
acute; embryonic shell large and smooth surface; following whorls with thin growth line and
thin wrinkles. Last whorl shouldered; aperture large and ovate; lip simple with slightly
thicken in adult snail. Columella slightly dilated; parietal callus thin and translucent.

Umbilicus open widely and deep.
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Genitalia.— The genital organ of this species is similar to that of H. humphreysiana and H.
distincta. The distinct characters are: internal wall of penis which proximally perform thin
smooth surface of longitudinal pilasters (pp); distally perform wrinkled sculpture or closed
papilla knob; penial verge absent. Internal sculpture of vagina perform very thin transverse
ridges; dart chamber with smooth wall, and papilla of dart apparatus (pa) slightly long
conical with smooth surface.

Radula.- Each rows contained about 638 teeth (321-(35-45)-1-(35-45)-316). Central tooth
with elongate conic unicuspid. Lateral teeth unicuspid, oblique crescent shape and pointed
tip. Outer lateral teeth unicuspid, sickle shape; latero-marginal transition start from about

tooth no. 35-45. Marginal teeth and jaw similar to that of H. distincta.

External features.— Living snail having similar soft body morphology, pulmonary cavity to H.
humphreysiana, and mantle collar, caudal structure shell lobes and shell laps are almost
similar to H. distincta. The distinct character of the species is the red to reddish body colour,
mantle collar, shell lobes and shell lapped, while the other two species perform yellowish

to brownish body colour.

Distribution.— The previous records were from Laos Mountain, Cambodia (Pfeiffer, 1862), and
Vanbu, Tonkin (Smith, 1896). From this study this species is tended to distribute in the
northern Thailand and Laos. However, the controversial records of this species from
peninsular Malaysia need to be confirmed (see Mollendorff, 1891; Laidlaw, 1932a, 1933,
Maassen, 2001).

Remarks.— Smith (1896) recognized this species as junior synonym or subspecies of H.
distincta. According to the type specimen of H. pluto, it can be distinguished from the
former species by having dark yellow shell colour, slightly depressed spire, and with broad
dark brown peripheral band on upper and just below periphery. In addition, the live

specimen performs reddish body, while in H. distincta shows yellowish-brown to brownish.

Hemiplecta (Koratia) funerea (Smith, 1896)
(Figs TA-E; 8A-D; 9I-L)

Nanina distincta var. funerea Smith, 1896: 128. (Type locality: Vanbu, Tonkin). Fischer &
Dautzenberg, 1904: 393.

Nanina distincta var. pallidior Smith, 1896: 128. (Type locality: Vanbu, Tonkin). Fischer &
Dautzenberg, 1904: 393.
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Material examined.— Holotype of “funerea” BMNH 1896.1.25.4, and holotype of “pallidior”
BMNH 1896.1.25.5. Tonkin: BMNH Rolle coll. (2 shells, yellow form). Bor Klue, Nan: CUMZ
4649. Ton Tong Waterfall, Doi Phu Ka National Park, Nan: CUMZ 4575, 4576.

Shell.— Shell depressed conic and dextral, with 6-7 whorls; spire little elevated with wide
and narrow suture. Shell colour with blackish to dark brown, and with thin yellowish
peripheral band, which distinctly translucent inside aperture. Apex obtuse; embryonic shell
large and smooth surface; following whorls with thin growth line and thin wrinkles. Last
whorl angulated; aperture large and ovate; lip simple, yellowish to dark yellow, and slightly
thicken in adult snail. Columella slightly dilated; parietal callus thin and transparent.

Umbilicus open widely and deep.

Genitalia.— Genital morphology both male and female similar to that of H. humphreysiana;
the distinguished character is coiled epiphallic caecum (ec) of this species distinct from the
other two species. Internal wall of penis with sculptures encircled penial verge (pv). Penial
sculpture (ps) performs scattered of papillary knobs lined on penial wall; penial verge
absent. Internal wall of vagina and internal structure of dart chamber are similar to that of H.

humphreysiana.

Radula.- Each rows contained about 286 teeth (140-(65-75)-1-(65-75)-135). Central tooth
unicuspid with conic shape and pointed cusp. Lateral teeth unicuspid, slanting arrangement,
elongate shape and pointed tip. Outer lateral teeth unicuspid, elongate shape; latero-
marginal transition start from about tooth no. 65-75. Marginal teeth with curved teeth,
bicuspid shaped; endocone and ectocone small and nearly equal size. Jaw smooth (without

vertical ribs), crescentic, anteriorly convex with cutting margin.

External features.— Living snail with long and blackish eye tentacles. Skin reticulated with
pale-brownish to brownish and blackish reticulation entire body. Foot sole, caudal foss,
caudal horn and pedal grove similar to H. humphreysiana. Mantle collar and shell lopes

similar to H. humphreysiana, only right shell lap (rsl) present with long and finger shape.

Distribution.— The previous records were from Vanbu, Tonkin (Smith, 1896; Fischer &
Dautzenberg, 1904). Currently, this species are recorded only in Nan Province, northern
Thailand.

Remarks.— Smith (1896: 128) has introduced two nominal variety names (=subspecies) for
the “Nanina distincta” from Vanbu, Tonkin (Vietnam), as “funerea” and “pallidior”. The

distinguished characters between them are only shell colour, which “funerea” having
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purplish-black tint, while “pallidior” shows a yellowish or olive-yellow shell colour (Smith,
1896). More than hundred years, none of subsequent specimens and taxonomic treatments
were handled on this taxa, except the citing these name as sus (Fischer & Dautzenberg,
1904), therefore the taxonomic status of these two taxa are unclear. In this study, the recent
specimens from Thailand (24 living snails and 12 empty shells) are identical to the previous
described taxa. Further more, this population indicated that the two separate taxa as in
Smith (1896: 128) are sympatric, and indistinguishable in the genital characters and the softly
body colour. These should be representing a single entity, and the distinction in shell colour
is attributing to the intra-specific variation. Thus, we recognized Hemiplecta funerea (Smith,
1896) as distinct species, and synonymised “Nanina distincta var. pallidior Smith, 1896” with
this species (ICZN, 1999: Art. 24, 74).

With the anatomical examination, H. funerea exhibits a short flagellum, penial verge
absent and globular shaped spermatheca that are the distinguished characters of the
Hemiplecta (Koratia) (Table 1). In addition, this species can be distinguished from H. distincta
and H. pluto by the angulated shell with dark brown or yellowish shell colour, and the
major distinct characters are the genitalia and soft body. Hemiplecta funerea performs a
distinct penial sculpture, long and coiled epiphallic caecum, while the other two species
have a short and straight epiphallic caecum. The soft body colour has a black reticulated
skin on yellowish colour, and blackish eye tentacles, while the former mentioned species

having grayish and reddish body colour respectively.

CONCLUSION

There are 10 nominal species of the “Hemiplecta” reported from Thailand and
Cambodia (Panha, 1996; Hemmen & Hemmen, 2001). However, these includes an erroneous
records “Helix hugonis Pfeiffer, 1863”, which mainly occurs in Borneo and it has long been
recognized as the Dyakia Godwin-Austen, 1891. In this study, all of those listed 9 species are
subsequently collected and confirmed the species identification compared with the type
specimens. The reproductive organ, mantle cavity, mantle lobes, and radula morphology are
carefully examined to confirm the positions with the Ariophantidae. Only five nominal
species, including three new record H. funerea and H. esculenta described from Vietnam,
are recognized as the members of this genus. The seven remained species should be
systematically rearranged into other genera of the same or difference family. Firstly, three
nominal species that perform similar shell morphology to the member of the Ariophantidae,
but the genitalia perform an amatorial organ complex [mucus gland, mucus gland tube, and
calcareous dart in amatorial organ]. These characters are the typical characteristic of the
Dyakiidae (Godwin-Austen, 1891; Laidlaw, 1931, 1933; Hausdorf, 1995; Schileyko, 2002). With

an absent of mucus gland on amatorial organ complex of “Helix danae Pfeiffer, 18627,
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“Helix crossei Pfeiffer, 1862” indicate the closely relationship with the genus Pseudoplecta
Laidlaw, 1932. While “Helix weinkauffiana Crosse & Fischer, 1863” having long mucus gland
tube on amatorial organ suggests the closely relationship to the genus Quantula Baker,
1941. Second, two nominal species “Helix siamensis Pfeiffer, 1856” and “Hemiplecta
dichromatica Morlet, 1889” are reported from Thailand and Cambodia. The genitalia having
a long spermatheca and with complexity ornamentation spermatophore, suggest these two
species should be reclassified into the genus Nanina Sowerby, 1842 (Table 2). Lastly, the
two species reported from Thailand “Helix neptunus Pfeiffer, 1861” and “Hemiplecta
zimmayensis Godwin-Austen, 1888” that previously recognized as separate species (Panha,
1996; Hemmen & Hemmen, 2001). The type specimens and the genitalia morphology of the
topotypic specimens of both nominal species are not only indistinguishable, but also
identical to that of H. distincta. Therefore, they are rearranged and considered to be a junior
subjective synonym of the H. distincta.

Due to the high similarity in the shell morphology, the specific or generic
classification within the Ariophantidae are usually problematic. Previously, there are at least
three nominal genera that have been confusing with the Hemiplecta such as Nanina,
Ariophanta Desmoulins, 1829 and Cryptozona Mérch, 1872. However, the genitalia have
proved to be the distinguished characters for elucidating the specific or generic recognition
among the Ariophantidae (Laidlaw, 1932a; Solem, 1966; Sutcharit & Panha, 2008). Up to now,
only few species of each genera of the Ariophantidae were anatomically examined. Based
on the handful anatomical information, the distinguished characters among those four
genera are taken from the type species (Table 2). The genus Hemiplecta can be
differentiated from the Ariophanta and Cryptozona by having the long epiphallic caecum,
and unicuspid central teeth; and it differs from the Nanina in the shape of the spermatheca,
and the length of flagellum (Table 2).

Until now, 11 nominal species that combination with the “Hemiplecta” have been
examined their genitalia and radula (Table 1). However, of which 4 species are likely
inappropriateness placed into this genus. There are “Hemiplecta” densa (Adam & Reeve,
1850) from the Philippines, “Hemiplecta” werberi (Sarasin & Sarasin, 1899) from Sulawesi,
and “Hemiplecta” foersteri Kobelt, 1914, from Papua New Guinea (Wiegmann, 1898;
Niethammer, 1937; Wiktor, 2003). These three nominal species exhibit a long and cylindrical
shaped spermatheca, and lacking of the dart apparatus (Table 2). These are clearly distinct
from the typical characteristics of the Hemiplecta, on the other hand with the dextral shell,
and shell laps present are suggested the closely relationship to the Nanina. The last species
“Hemiplecta” malaouyi (Morgan, 1885) exhibit a coiled epiphallic caecum, long
spermatheca, and shell lobe present (Table 1), of which these peculiar characters are the
discriminating characteristic of the Macrochlamydinae (Blanford & Godwin-Austen, 1908;
Solem, 1966; Schileyko, 2003). The relatively large shell size (40-60 mm) is distinct from
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other known genera within the Macrochlamydinae. However, further anatomical information
from these two species and the members of the Macrochlamydinae will elucidate whether

the satisfactory generic placement or forming a distinct unit of these species.
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Figure 1. A-C. Shell characters of Hemiplecta humpherysiana, (A) lectotype NMNH 116569,
(B) specimen from Narathivat (CUMZ 4648), and (C) specimen from Johor, Malaysia
(CUMZ 4554). D. Shell of Hemiplecta cymatium from Penang Island, Malaysia (CUMZ
4569). E. Shell characters of Hemiplecta esculenta from Chiengmai (CUMZ 4553).
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Figure 2. A-E. Genitalia, pallial system, mantle edge structure, and caudal region of Hemiplecta
humphreysiana from Johor, Malaysia (CUMZ 4554), (A) whole genital organs, (B) internal
wall sculpture of penis, vagina and dart apparatus chamber, (C) pallial system, lung cavity
and ventral view of mantle edge, (D) dorsal view of maltle edge showing dorsal lobe, and
(E) right view of caudal region. F-J. Genitalia and mantle edge structure of Hemiplecta
cymatium from Penang, Malaysia (CUMZ 4569), (F) whole genital organ, (G) internal wall
sculpture of penis, (H) internal wall sculpture of vagina, (1) internal wall sculpture of dart

apparatus chamber, and (J) ventral view of mantle edge.
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Figure 3. Genitalia, mantle edge structure, and caudal region of Hemiplecta esculenta from
Chiengmai (CUMZ 4553), (A) whole genital organ, (B) internal wall sculpture of penis,
vagina and dart apparatus chamber, (C) ventral view of mantle edge, and (D) right

view of caudal region.
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Figure 4. SEM images of radula. A-D. Hemiplecta humpherysiana from Johor, Malaysia
(CUMZ 4554). E-H. Hemiplecta cymatium from Penang Island, Malaysia (CUMZ 4569).
I-L. Hemiplecta esculenta from Chiengmai (CUMZ 4553). (A, E, 1) central teeth with
the first to the fourth lateral teeth; (B, F, J) lateral teeth with the transitional
tricuspid marginal teeth; (C, G, K) inner marginal teeth; (D, H, L) outer marginal teeth.
Central tooth indicated by ‘C’. Numbers indicate the tooth order from lateral to

marginal end.



Figure 5. A-D. Shell characters of Hemilecta distincta, (A) lectotype of “distincta” BMNH
xxxx, (B) lectotype of “neptunus” BMNH xxxx, (C) holotype of “zimmayensis” BMNH
1903.7.1.2108, and (E) specimen from Chacheongsao (CUMZ 4531). E, F. Shell of
Hemiplecta pluto, (E) lectotype BMNH xxxx, and (F) specimen from Vang Vieng, Laos
(CUMZ 4552).
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Figure 6. A-E. Genital organs, mantle edge structures, and caudal region of Hemiplecta
distincta from Plieu National Park, Chanthaburi (CUMZ), (A) whole genital organ, (B)
internal wall sculpture of penis, vagina and dart apparatus chamber, (C) dorsal view
of maltle edge, (D) ventral view of mantle edge, and (E) right view of caudal region.
F-l. Genital organs, mantle edge structures, and caudal region of Hemiplecta pluto
from Pa Hom, Vang Vieng, Laos (CUMZ 4552), (F) whole genital organs, (G) internal
wall sculpture of penis, and dart apparatus chamber, (H) ventral side of shell lobe,

and (I) left view of caudal region.
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Figure 7. A-D. Shell characters of Hemilecta funerea, (A) holotype of “funerea” BMNH
1896.1.25.4, (B) holotype of “pallidior” BMNH 1896.1.25.5, (C, D) specimens from Doi
Phu Kha National Park, Nan (CUMZ 4575).
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Figure 8. Genitalia, mantle edge structure and caudal region of Hemiplecta funerea from Doi
Phu Kha National Park, Nan (CUMZ 4575), (A) whole genital organs, (B) internal wall
sculpture of penis, (C) internal wall sculpture of vagina, (D) internal wall sculpture of
dart apparatus chamber, (E) ventral view of mantle edge, (F) ventral view of mantle

edge, and (G) right view of caudal region.
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Figure 9. SEM images of radula. A-D. Hemiplecta distincta from Chanthaburi (CUMZ). E-H.
Hemiplecta pluto from Vang Vieng, Laos (CUMZ 4552). I-L. Hemiplecta funerea from
Doi Phu Kha National Park, Nan (CUMZ 4575). (A, E, I) central teeth with the first to
the fourth lateral teeth; (B, F, J) lateral teeth with the transitional tricuspid marginal
teeth; (C, G, K) inner marginal teeth; (D, H, L) outer marginal teeth. Central tooth

indicated by ‘C’. Numbers indicate the tooth order from lateral to marginal end.
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