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Abstract

This study aims to investigate the diversity and taxonomy of the micro snail
genus Georissain Thailand. Samples were collected from 55 locations across limestone
mountains in six regions of Thailand. Distribution was observed in 44 locations, primarily
in humid-environments and areas exposed to sunlight within limestone mountains and
caves. Only. morphological examination identified 43 distinct forms or species. By
integrating this analysis with DNA barcoding, explicitly targeting the-mitochondrial
cytochrome  c oxidase | (COI) gene, 35 Georissa W. Blanford, 1864 species were
identified. Among these, five species (representing six forms) were previously reported,
while 30 were newly identified, including 28 in the genus Georissa and 2 in the
subgenus Georissopsis. Four new. species were identified solely by morphological
analysis due to unsuccessful DNA amplification, while three additional species could
not be identified due to insufficient data. Therefore, 34 new species of micro snail
genus Georissa were identified in this study. The taxonomic study of the genus Georissa
reveals high genetic diversity and distinct shell characteristics, including shell shape,
ornamentation on the last whorl, operculum features, and radula. The operculum is
sugeested as a critical feature for species identification. This study represents a
taxonomic revision of Thailand's micro snail genus Georissa. These findings enhance
our understanding of the taxonomy and geographic distribution of the genus Georissa

in Thailand, contributing significantly to evolutionary and ecological studies.
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Shell morphology of Georissa uthokkaramensis sp. nov. (SUT01) A. 88
Holotype ZRCBUU 0920. B-E. SEM of Paratype ZRCBUU 0921. B.
Shell. C. Protoconch. D. Sculpture of protoconch. E. Operculum
Shell morphology of Georissa inversquama sp. nov. (SKS01) A. 91
Holotype ZRCBUU 0922. B-E. SEM of Paratype ZRCBUU 0923. B.
Shell. C. Protoconch. D. Sculpture of protoconch. E. Operculum
Shell morphology. of Georissa (Georissopsis) pathawiensis sp. nov. 94
(CPWO03) A. Holotype ZRCBUU 0910. B-E. SEM of Paratype ZRCBUU
0911. B. Shell. C.. Protoconch. D. Sculpture of protoconch. E.
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Shell morphology of Georissa (Georissopsis) khaochaaneensis sp. 97
nov. (WCAO01) A. Holotype ZRCBUU 0912. B-E. SEM of Paratype
ZRCBUU 0913. B. Shell. C. Protoconch. D. Sculpture of protoconch.
E. Operculum
Shell morphology of Georissa dokbuaensis sp. nov. (NEDBO1) A. 99
Holotype ZRCBUU 0968. B-E. SEM of Paratype ZRCBUU 0969. B.
Shell. C.-Protoconch. D. Sculpture of protoconch. E. Operculum
Shell and radula morphology of Georissa digitinota sp. nov. (SKN01) 102
A. Holotype ZRCBUU 0906. B-E. SEM of Paratype ZRCBUU 0907. B.
Shell. C. Protoconch. D. Sculpture of proteconch. E. Operculum. F.
Radula overview. G. Radula segment. H. Lateral teeth (Lt). I. Marginal
teeth (Mt). Color highlights show radula position; blue: small central
teeth (Ct), purple: lateral teeth, and orange: marginal teeth
Shell morphology of Georissa williamsi Godwin-Austen, 1889 104
(SPZ01). A. Holotype ZRCBUU 0938. B-E. SEM of Paratype ZRCBUU
0939. B. Shell. C. Protoconch. D. Sculpture of protoconch. E.

Operculum
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Shell morphology of Georissa khuhasawanensis sp. nov. (SSV01) A.
Holotype ZRCBUU 0936. B-E. SEM of Paratype ZRCBUU 0937. B.
Shell. C. Protoconch. D. Sculpture of protoconch. E. Operculum
Shell and radula morphology of Georissa quinquelirata sp. nowv.
(CPWO01) A. Holotype ZRCBUU 0900. B-E. SEM of Paratype ZRCBUU
0901. B. Shell. C. Protoconch. D. Sculpture of protoconch. E.
Operculum. F. Radula overview. G: Radula segment. H. Lateral teeth
(LY). 1. Marginal teeth (Mt). Color hightights show radula position;
blue: small central teeth (Ct), purple: lateral teeth, and orange:
marginal teeth

Shell morphology of Georissa' liratula Stoliczka, 1871 (WTJ01) A.
Holotype ZRCBUU 0976. B-E. SEM of Paratype ZRCBUU 0977. B.
Shell. C. Protoconch. D. Sculpture of protoconch. E. Operculum.
Shell morphology of Georissa militis sp. nov. (WKLO1) A. Holotype
ZRCBUU 0956. B-E. SEM of Paratype ZRCBUU 0957. B. Shell. C.
Protoconch. D. Sculpture of protoconch. E. Operculum

Shell morphology of Georissa thamtalaysapgensis sp. nov. (STLO1)
A. Holotype ZRCBUU 0994. B-E. SEM of Paratype ZRCBUU 0995. B.
Shell. C. Protoconch. D. Sculpture of protoconch. E. Operculum
Shell morphology of Georissa bueangbaebensis sp. nov. (SBBO1) A.
Holotype ZRCBUU 1006. B-E. SEM of Paratype ZRCBUU 1007. B.
Shell. C. Protoconch. D. Sculpture of protoconch. E. Operculum
Shell morphology of Georissa rigidulus sp. nov. (CPW04) A. Holotype
ZRCBUU 0984. B-E. SEM of Paratype ZRCBUU 0985. B. Shell. C.
Protoconch. D. Sculpture of protoconch. E. Operculum

Shell morphology of Georissa saturnianulus sp. nov. (CPW02) A.
Holotype ZRCBUU 0908. B-E. SEM of Paratype ZRCBUU 0909. B.

Shell. C. Protoconch. D. Sculpture of protoconch. E. Operculum
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Shell morphology of Georissa angustius sp. nov. (CCLO1) A.
Holotype ZRCBUU 0976. B-E. SEM of Paratype ZRCBUU 0977. B.
Shell. C. Protoconch. D. Sculpture of protoconch. E. Operculum
Shell and radula morphology of Georissa kohsichangensis sp. nov.
(EYMO1) A. Holotype ZRCBUU 0902. B-E. SEM of Paratype ZRCBUU
0903. B. Shell. C. Protoconch. D. Sculpture of protoconch. E.
Operculum. F. Radula overview. G: Radula segment. H. Lateral teeth
(LY. 1. Marginal teeth (Mt). Color hightlights show radula position;
blue: small central teeth (Ct), purple: lateral teeth, and orange:
marginal teeth

Shell morphology of  Georissa octoscalae sp. nov. (SNT01) A.
Holotype ZRCBUU 0918. B-E. SEM of Paratype ZRCBUU 0919. B.
Shell. C. Protoconch. D. Sculpture of protoconch. E. Operculum
Shell morphology of Georissa natdaiensis sp. nov. (SNDO1) A.
Holotype ZRCBUU 0952. B-E. SEM of Paratype ZRCBUU 0953. B.
Shell. C..Protoconch. D. Sculpture of protoconch. E. Operculum
Shell morphology of Georissa insulae Khalik, Hendriks, Vermeulen
& Schilthuizen, 2018 (CSB01). A. Holotype ZRCBUU.0930. B-E. SEM
of Paratype ZRCBUU 0931. B. Shell. C. Protoconch. D. Sculpture of
protoconch. E. Operculum

Shell morphology of Georissa insulae Khalik, Hendriks, Vermeulen
& Schilthuizen, 2018 (CKP01). A. Holotype ZRCBUU 0930. B-E. SEM
of Paratype ZRCBUU 0931. B. Shell. C. Protoconch. D. Sculpture of
protoconch. E. Operculum

Shell morphology of Georissa invisibilis sp. nov. (ECG02) A. Holotype
ZRCBUU 0962. B-E. SEM of Paratype ZRCBUU 0963. B. Shell. C.

Protoconch. D. Sculpture of protoconch. E. Operculum
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4.35 Shell and radula morphology of Georissa sagitta sp. nov. (EMKO1) A. 143
Holotype ZRCBUU 0904. B-E. SEM of Paratype ZRCBUU 0905. B.
Shell. C. Protoconch. D. Sculpture of protoconch. E. Operculum. F.
Radula overview. G. Radula segment. H. Lateral teeth (Lt). I. Marginal
teeth (Mt). Color highlights show radula position; blue: small central
teeth (Ct), purple: lateral teeth, and orange: marginal teeth

4.36  Shell morphology of Georissa crassilinae sp. nov. (NEDB02) A. 145
Holotype ZRCBUU. 0996. B-E. SEM of Paratype ZRCBUU 0997. B.
Shell. C. Protoconch. D. Sculpture of protoconch. E. Operculum

4.37 = Shell morphology of Georissa parvaconica sp. nov. (NEPS02) A. 147
Holotype ZRCBUU 0976. B-E. SEM of Paratype ZRCBUU 0977. B.
Shell. C. Protoconch. D. Sculpture of protoconch. E. Operculum

4.38 ~ Shell morphology of  Georissa -~ monterosatiana samuiana 149
Méllendorft, 1894 (EHY01). A. Holotype ZRCBUU 0936. B-E. SEM of
Paratype ZRCBUU 0937. B. Shell. C. Protoconch. D. Sculpture of
protoconch. E. Operculum

4.39  -Shell morphology of Georissa concentrica sp. nov. (CTS01) A. 152
Holotype ZRCBUU 0936. B-E. SEM of Paratype ZRCBUU 0937. B.
Shell. C. Protoconch. D. Sculpture of protoconch. E. Operculum

4.40  Shell morphology of Georissa maraoraoa K. C. Emberton, 2004 154
(SMZ02) A. Holotype ZRCBUU 0946. B-E. SEM of Paratype ZRCBUU
0947. B. Shell. C.Protoconch. D. Sculpture of protoconch. E.
Operculum

4.41 Shell morphology of Georissa khaochakangensis sp. nov. (ECG01) A. 157
Holotype ZRCBUU 0950. B-E. SEM of Paratype ZRCBUU 0951. B.
Shell. C. Protoconch. D. Sculpture of protoconch. E. Operculum

4.42  Shell morphology of Georissa khaokramgensis sp. nov. (SKC01) A. 159
Holotype ZRCBUU 0974. B-E. SEM of Paratype ZRCBUU 0975. B.

Shell. C. Protoconch. D. Sculpture of protoconch. E. Operculum
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Shell morphology of Georissa irregularis sp. nov. (CCLO2) A.
Holotype ZRCBUU 0972. B-E. SEM of Paratype ZRCBUU 0973. B.
Shell. C. Protoconch. D. Sculpture of protoconch. E. Operculum
Shell morphology of Georissa horizell sp. nov. (WCDO01) A. Holotype
ZRCBUU 0976. B-E. SEM of Paratype ZRCBUU 0977. B. Shell. C.
Protoconch. D. Sculpture of protoconch. E. Operculum

Shell morphology. of Georissa thewaritensis sp. nov. (WST01) A.
Holotype ZRCBUU. 0976. B-E. SEM of Paratype ZRCBUU 0977. B.
Shell. C. Protoconch. D. Sculpture of protoconch. E. Operculum
Shell morphology of Georissa khaothammiensis sp. nov. (CTM01) A.
Holotype ZRCBUU 0988. B-E. SEM of Paratype ZRCBUU 0989. B.
Shell. C. Protoconch. D. Sculpture of protoconch. E. Operculum
Shell morphology of Georissa transrugosa sp. nov. (SSL01) A.
Holotype ZRCBUU 0992. B-E. SEM of Paratype ZRCBUU 0993. B.
Shell. C. Protoconch. D. Sculpture of protoconch. E. Operculum
Shell morphology of Georissa pecten sp. nov. (NPCO1). A. Holotype
ZRCBUU 0926. B-E.-SEM of Paratype ZRCBUU 0927. B. Shell. C.
Protoconch. D. Sculpture of protoconch. E. Operculum

Shell' morphology of Georissa phalaensis sp. nov. (NPLO1) A.
Holotype ZRCBUU 0976. B-E. SEM of Paratype ZRCBUU 0977. B.
Shell. C. Protoconch. D. Sculpture of protoconch. E. Operculum
Shell morphology of Georissa thampratunensis sp. nov. (CPT01) A.
Holotype ZRCBUU 0986. B-E. SEM of Paratype ZRCBUU 0987. B.
Shell. C. Protoconch. D. Sculpture of protoconch. E. Operculum
Shell morphology of Georissa dojphachangensis sp. nov. (NPC02)
A. Holotype ZRCBUU 1004. B-E. SEM of Paratype ZRCBUU 1005. B.

Shell. C. Protoconch. D. Sculpture of protoconch. E. Operculum
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Shell morphology of Georissa sp. (EKB01) ZRCBUU 0924
Shell morphology of Georissa sp. (SCP01) ZRCBUU 0958
Shell morphology of Georissa sp. (SKP01) ZRCBUU 0960
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Anga/deydnual AR5 U

AH Aperture height

AW Aperture width

SH Shell height

SW Shell width

W Whorl

SEM Scanning Electron Microscope
ZRCBUU Zoological Research Collection of Burapha University
w/v Weight/Volume

SP. NOV. species nova (new species)

DNA Deoxy ribonucleic acid

OD Optical density

PCR Polymerase Chain Reaction

dNTP Deoxynucleotide triphosphates
dATP Deoxyadenosine triphosphates
dTTpP Deoxythymidine triphosphates
dCTP Deoxycytidine triphosphates

dGTP Deoxyguanosine triphosphates

COl Cytochrome c oxidase |

TBE Tris-Borate-EDTA

EDTA Ethylene diamine tetra-acetic acid
COl Cytochrome ¢ oxidase subunit |
BLAST Basic Local Alignment Search Tool
NCBI National Center for Biotechnology Information
NGS Next-Generation Sequencing

BIC Bayesian Information Criterion
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1.1 anudiuuuazaiudiAyvesauive

moEMIN2 (Micro-snail) unguyesmnunififwutaeldiesunn esanivuiaidn
un Tneidlelafiuiaiivuinmugeweaddonusyana 1-3 fadung annsonuldmuunags
flagordevannvans 1wy siadteninfiugu adsd vdeenluldiuousumuiuiu Husy
(Panha wag Burch, 2005; Sasaki; 2008) a8 Panha wag Burch (2005) l@finw1 uazifiy
uTvesNI@INUszmdlne Tnsdaduunaudnuaisduguineveaudonvey 3
fidnnunnndn 70 a3 uasvosnindaidauvainnaneAeuitegs uazuraulafiazdnw
il slufyu Ao neeninda19¢ Hydrocenidae Troschel, 1857 91 n15nsz a8 ug 0819
N11922900kWAN A 9 TudvidunIwdgiln dTuaus oodlnsidy viyin1vdule-
paaWIlaY UedIuYRLlsy LTy 1InnanTs wagkansni (Egoroy, 2005) Iagiangluniy
odglddinnssenuiimesyind neddlilulssmelne fuye a1 deuns Beaua
uialde GUu HaUTud Buidl wasdu (Panha uag Burch, 2005) lagiinll msdnwvesnin
71296 Hydrocenidae 3zt WlUT AR nerd nwugndugIuinewe U envies
(Conchological) Tunisszywialmiifundn uaseidosnumeiideutindnann Jeviil
IgsuanuaulalunisAnwiiides wenannisdnundnumeduguinewondfonuda &
awsnidnwardugiuivendu q uldiludeyaussnauauidole laun drdaden
(Operculum) Tassad1eiildlunisivemsudeiluvames (Radula) o3uaznislusvesmes
M1n97 Falideves Haase kay Schilthuizen (2007); Schilthuizen Wagan (2012) 18
AnwnAsdfueynsuisTmesnnignuasana Georissa. A Georissa filiasaulae Tuvaizd
msszyviadanududeou iesanfiennuunnsisiuinn e1adosnananmuindouvie
szuuilnafivannuans Sl nssgysinsefidueuisiin (ONA barcoding) Fadusaiden
Sanilfisiannsodauaiunisszyrin Jaudfufnunldifosdnvasnadugiuing Je
enumsszyriameidueunildnivussaunadiialungumesmniwindu 4 1wy 29d
Ellobiidae Iuaqa Zospeum wag Carychium (Weigand haganie, 2011; 2013) tognin
AUnen&a Plectostoma concinnum nesAoADN Alycaeus jagori (Hendriks et al., 2019)
LazesU1nunsda Hypselostoma latispira (Lipae et al., 2020) 8134l5ARU N5/ N
dnwarmsdugiAneweaddenvesdinaduisvdnlunisssyvie wimesninagilvuai

n wazlianuvainuanefroudnegs Asiunsieszideyaseninednvuened@nguive



uagmsUszgnalimdueuiidnsauiuanfunumeiaigelunisszyviin vososninia
nauil uennileannisAnudnuaemedugu uasnsfnudefidueuifldauda n1s
nszareneniimansvosiosnindsenadewaliiinanumainnatemaiugnssule dadu
$1A%8904 Hendriks wagaalz (2019) wuin seeynailiiu 5 Alawns ifuiedlelnsas
Bufirnuuenisiufiuinnty Jsenananlédn ssesmnavesnanszinenisgiinians uas
anuihadlelnatanuduiusiu

MOEYNNITNUAY VidevieEnanana Georissa 393naeflursd Hydrocenidae Troschel,
1857 lneluana Georissa W. T. Blanford, 1864 azgnindiwuneenidu 3 anagas laun
Georissa S.S., Georissopsis Pilsbry et Hirase, 1908 ag Chondrella Pease, 1871 (Egorov,

Y

2005) Tagvlu dnwazidonifunsingiogs Welnduiiesdinaugeegi 1-3 fadiuns lng
daulngindaduddun Fadufnvesdevesmadagnues uazsllaliaden Tnsdnilng)
wosnINAENA Georissa nwuluanimuandendiiduifionivnfiuyu vielvaiuyuiieyly
Ushadilndifss sawlufetavesdl (3sdnd Lazaudng. 2551; Hendriks wagAny, 2019)
lngluusznalng 190 uUNaULATEgANgIMTIN N (33ANITUMIYW) tAs1891uds
Snnualdvosmoenindranuastuda@nenisminginsdaninteadanivasuszmalne:
noennun Wl 2560 f91uu 6 VT4 way 2 - alddedes laun Georissa blanfordiana
Stoliczka, 1871, G. ilex Benson, 1856, G. liratula Stoliczka, 1871, G. monterosatiana
monterosatiana Godwin-Austin &  Nevill, 1879, G. monterosatiana samuiana
Mollendorff, 1894, G. semisculpta Godwin-Austin ‘& Nevill, 1879 wae G. williamsi
Godwin-Austin, 1889, M8 UMINUNBIMNGIANG Georissa Tutlagtumusnniuszine
11,849 8 (Schilthuizen et al; 2005, 2012; Haase wae. Schilthuizen 2007; Phung et al.
2017; Khalik et al. 2018, 2019a. 2019b) 3141l N13353UTTn0 287 18U U5 LAR Ty
nsAnwanuaenIsdugIuIngTlasunIsigatia g usEangnmwlun1sienauuaneng
YosusaralnTemMesNINI A Georissa MUsEmALaLTY fin13AnuITeues Khalk et
al. (2018, 2019b) T,m8153'1mmﬁﬂé’ﬂwm:miﬂéulaiﬁﬂmmﬁammmaLLuaLﬁumaaLﬂﬁaﬂﬁﬁ
dnwaiziduinda Seannsoutadu 2 ngu e nguifiiadendiinda Taswunesniniaana
Georissa 31Uy 13 aU8d waznguitlifinga S1uru 16 aU3d vuinwuedidlen fszne
vady Tutlagtudsanansonuiuvesnindrgnuasd nuateviafidsliamisassyds
seiuadddle (esandnwaurnsdugiuinewealdeniaalndifsstumn liinesdy
U519 3UN5s mmaneuuden wied lasa1aiin1snszatsvemesdIqnuasLLienty]
fuyuluudazisisentasddnuaemedaguinefiuandatu uitiuifduieniiuyu
wazanelulsznalnglutiagdy lsdnilvggngnsunssinisvedunudieadadu

A 1 ra = T a o A & A o [ A o a
ANUNAN 6 YU 159luiiu Lagiuilouns EJle\'iL'Vl@ﬂL‘ZJ']IUU'NW‘LW]QﬂUWIﬂL‘Uumﬁﬂﬂﬂiyﬂﬂﬁ\'1
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IndAes (Tu, 2563; undy uag@iv, 2564) wasiidAylunitudidmaliianisanaag

1
1 (% v A

anedunegenfovemisity wazdnd nildduussaFdidinnlasunanseny fe nguneenin

37 suluidTanllsianunsausuenanueauauysaiveaiuiiusuntuls e1alidiuiuianas
luvSeanvgameneunaglasunsdina wasiilufnwseludiusing

o

1 =3 CY Y (=] = a . [ 1
agnalsfiony Tutagdudeliiinisfinwvesnindaana Georissa Tudsewmelneiuagng

9
< 3

WS 1aNe UITETTUAWIUAINAAYVRINITANYIBUNTUITIU LATNITNTEINENI
a 6 a - a 1< L3 [
nimansvemeenInilana Georissa luuseineilng iieldussAnius lugunsnens
=~ o w =2 v a Ada A o ] o
Finmdmunsineinauanuvainaievedildinludssinalne wetludnisnsentn
TuAA1Y0UNE M TNYINTV0IWIR F28H 115k LlunsousAYkasldUsEloviann

U = 1 G.‘I S 1
NSneNsTINMNeL 19 Ul

1.2 IngUszaefvasnuidey

1.2.1 \fiefinwaunsuis1uesveenIniana Georissa Wussinelney
1.2.2 \WoRAN¥INISNTEIBNUGVITINUAARSVRIMeENINTIENS Georissa Tulseing

e

1.3 YD ULUAVDIUITY

131 AnweunsiisIuIesvesmnalang Georissa Inefnwdnuwasynadugiuing,
loun dnwaize1a g vesuFennes uazifiu (Radula) warn1sszuatidluszaudiluanamed
Bueundlan Tnensiiuusnamduuusmia Cytochrome ¢ oxidase | (COI) U3Hailuin
ADULATY

1.3.2 ﬁﬂmmiﬂizmwwqﬁmam%mmL'ﬁaﬂLmﬁuyju1/1%51 Ingnsinuiiegwveoy
nndnana Georissa 910 6 HilnAvesuszmAlne ledud amamile nAnzTuan AAnans

Manziueenideunie (MAda1w) Manviusen kavnals glainavedeiey 2 d0ud

I~ I

watdudnulunisfine TaslasuniseunseiaudnuauenadagIuinean ne.neg

(% L3

Sl einselsaudann 91n01ATYInen Augdneans unInedeysn Jaduliderne
N9eUdIVING1 (Malacology)
1.3.3 AnwiAnuduiusvniediuninig (Phylogenetic tree) S8131MaenNINIINUAIN

[ o

Tanwauenadugrineuandeiu Inglddvuinaalelndvediums COI



1.4 Uszlgvinaininazlasu

1.4.1 nswdsnnuduiussenindeyan1adnvuen 1 d@ugIiven Aliueusidn uas
N15N3¥ENNYIAAIENSVRMBENINTIANA Georissa LioInTuunviinliog1egniaeniy

NANYBIBUNTUITIY
1.4.2 aansathliaiedeussunduiug waglvimnudifeiunes nindiana Georissa
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2.1 anwuzn2luvonagnInun

woanInun (Terrestrial snail) ¥t unesufian (Class Gastropoda) Niag Tulndy
waaaani (Phylum Mollusca) tudnilidinszgndundsidadigouyy wazdulngoed
Waenudsiuaeuen delnduddenuvainnaredrwiuunniududvassaindnivdelu
Ildnesinslnen (Phylum Arthropoda)

anwazlaevaluresmeninun Useneausie 2 d@ruddgitldanunsausnoanaindula
A ] A & U = & A ° U ! A & Y & £
Ao diuiludnesviseillovey wariUdannes dmsvadrunidudveiy asUsznaunie

dwumdn 9 Ae diudrinainsadussnuiueniuienta fe vuin (Tentacles) 91U 2

a o I

(3U7 2.1) nungndiuieend dyedaieg Ndiudaty as A1an1veamay (Eye spot) v

bl

MINA TULEY LagVUIRYUIAFUBENIATUAIIMUINAL (FUN 2.1-2.2) I #5195Y
ansiall (Chemo receptor) Nasgedluainiaviefnednuuiiiaiu mndunesiinaiagld

lunisaunduioavie wavldlunsnianauiug daunnvindgiidentneiey

6

duriug (Genital opening) S1azanunsadunalatanudialmauisuasogluyisgananiug

q

Tngynuindenidasudietansinddsnidusuuisudng vseUlnUaanlasiuuIkand
' A = a @ Al Va & 1Y) oo & P &
Tddenilunuuieudn aleentvinian As M1 (Foot) asianwazilunatuiionuiuay

gavalel aliavesiadeud (UM 2.1-2.2) doulenfiviwazduiizduillon (Mucus)

[y

sonuagaglunisindeuldlumanulade dwgeving (Mantle edge) auludrunfinediu

yaulnlaan deilteesnanuisaldadale (Pneumostome) T umneinuua1a1n1A100n

1nUen (3UN 2.1) Uagiinindavesszuudunie (Anus) aglnanudastoinieidi-een uaz

dwilndetregngluiiiondsensulumessuvaioivdidgng 9 1wy ssuumaiumela

JEUUED8DIMS TEUUTUANY UagIsUUaURug
N Ao A & = = < =2 Ao
wesmMnuninamnfiiudenvanudundes wWisnnun wazwds audenanymnuniilad
\Waen vesymnunanunsanusesndu 2 nau Ae winfidihUsiuden Jsaglduwionidueiens
wanidsusia wagminiludidUawden devsldvennsongsauuanasunia veeninundl

WHUAUNSENIY wsean (Radula) AauieguruiuveweenINIIENa Georissa (FUN 2.2)

Y

I3
o v a

Iglunsyansefiueoms Asna uavaudnd, 2551; dunnuimuLATEERaaINgIuTInm

(2IANNTUNTY), 2560)



__—eyes
upper tentacles
mouth

lower tentacles

JUN 2.1 snwaglyvemegmnun

fisn; https://www.pestwiki.com/snail-species/

Operculum

Radula

Eye spot

Internal organs

Niddle insect No.0

JUN 2.2 dundudmen waziluveaesnndana Georissa (fgyayIns, 2565)

2.2 BYNTUISTUY

AUNTUITIWANUINIINAIIN “OUNTH” 8D a1eudy seideu wagAdn “I51u”
8fe N133ALEEY NSAINNNAN waztaUIny WeolhAvsaeaunsiuiy Jelaaumuneln
31 Msdnduwunrianisindedhiidussideu wazrriteunsuisiuluniwsdainguagldai

“Taxonomy” FI5INANYLIAINAIEINTA ABATIT “Taxis” Wlain N15IALS 89 WarA13n



“Nomos” utadn nyg Rt 9UNTUISU (Taxonomy) Fuduugudidyuedingeman;
Frnw Fadumansuisnsdnduunmnavyadidinesnidungusin o egradusaideuiuy
iy ngEIndnunvgiesdinis@nwianumilounionnnuunnd1aiuves dnyaeeng q laun
SNBUENINFUFIUINGT (Morphology) anwaen1aNIeInIAAIEAs (Anatomy) HLarIngn
(Ecology) ¥aImenszauluana (Molecular biology) ¥3InenGangfnssy (Behavioral
biology) kag¥ianu1nis (Evolution) (lwsng wagsirwa, 2565)
laglun133nnuIAnan19eunsuIsIL riasanfanuduiusiarauAd18AFIY0s

FulTInnautiu o MNanwUEANN o Nnanlitisdu mndwltinlaianwaeNlndlAgmse

9

A v v

widsuduazgnineylung waeafu Faszuunsdaiisavengudddimduaidudu

' 1%
=]

(Classification) slauasavgadldreaumasly azi38n31 Hierarchy dasaluil

a1 (Domain)
97041303 (Kingdom)
Ildn (Phylum)
U (Class)
dusu (Order)
236 (Family)
ana (Genus)
aUTd (Species)

dnwaugnldluneiuoyndadsd (Taxonomy character) \udnwugianunsouosiiu
Ifegetaauludsd T audavede woldlunisuvienainuuwangng (Discriminate) 18
dai¥infianswlinfuoanaindiy M58n1353UNqu (Grouping) 1093 W TInvdnfetu Feae
wuseenidudnueisiu (Diagnostic Character) wagdnwaizsiall (Common character) Ing
Snvazududnvasanzvedadtiasiniy 9 winthu aviinldlunisuenanuuanng
wisuenain Tuuieadenvaunsavensilalias tnedilifosendednuaziu 9 Fweaden
SnwaslAuLUUEan Key character daudnwasialuidudnvaslneialuiinulaluddidie
naaieatu dsasdinnuedendetumnnviomifoutulud«lidiadu Svoradenldindu

aNYEIINVDIFWTINNqULALINY

£ A

waNnileandnyaue A ln19eYnTuIsIWNna1INILeY Feldnuaedy q Na1unse
anldusenavlunisdadwunviinvesddidiale warldlunisesuiedndiunsosunsela
v a d? = S o d' ¥ [ . v ay v
TaLaud sty Feaziianwaeilanainn1in (Morphometric character) wagdnwaglaannig

U (Meristic character) Ingdnuwazilaannisinvuiatdunuisainuedisldwsauiiau



LYY 1

fudndrudu 9 TuAdTin 1w lungumes agyihmsiavuiaandenvees Sazinainy
n1sazANe1velden (Shell) Lagarug1tazaunI1wesdatlnvsauion
(Aperture) wagdnuwazdildannsidu erfiu lumesninitana Georissa $1uau 2 aldd fo
Georissa filiasaulae U Georissa saulae 1ng G. filiasaulae Fvurafiluainin wavanewdu
FaUTIVIUNINUSHIMLUFEN9EAYINY (Weak growth lines) Tuvnigdl G. saulae fvunaidn
N1 waslldnwarAtanenudureudanadagindndiuiuuin (Haase wag Schilthuizen,
2007)

TneUnfndsaniiliinissiusudies19daddiauanda sxdeaiuniinis $asiuun

A aa

nauAs1e 9 waddauvihnissenyiladeld Fdlunelfun nsuenvinvesdailidinenald

4 }%4

aa d' ] v o= a = YY) Ay v a [N
AENTTNLANHINNU GUQIUﬂ'ﬁﬂ']ﬁL‘UiEJ‘UW]EJ‘Uﬂ‘Um’J@EJ'NV]DL@QﬂLLEJﬂGUUWVL'JE]EJ'NQﬂ@]ENLLa'J I@EJ

nslSeuisududalidiandednisuenvdafuUNNs Aug N AUS NEF0g 19 Fl T nnauals

q

Y

= ~ 9 ] A ; a Ada Ay = A v v
w3ee19vziinasldnisluatenanyiin (Key to species) vesdldininaanisfnunilgfnwild
Y A = = Y A ada Ay ve Aa ¢ P v v I
wamselUSsuLsuiugUnuesdil@innlasunnsaniaitonldisuuTeouas wagluunenss
913ilveruTINIlonIeANTBRe NI v RAn I luALillag Y
Tunsfinwmeniueynsudsiuyesdlldin Feuvrudusunuildlunisien wevi
U A Ada {

AMUTINAUEdTInudazyile TudagUurenliniseunsudsuididAy Teasilnieiy 3 Yo

Y

=

laun Fea1dy (Common name or Vernacular name) §83M81@1ams (Scientific name)
o v a A
wagFaNed (Synonym) lasisui
= o a ! = ) @ A A =l 1 [y b4 a ROV
Yoaigy e1Feunin o ll iWurenenasenuanasiulumuyiesdulagne iy s
Liflinnsgiuiuiiey 919 3ena NN yaieUs 1NNBLAY WU weEMINIENa Georissa 1ng
dlvgindddy vierseranudnasmieduinmaseu Aelalin1saseniwlnein “vey
VNNTIYNUAL” EIUNUIRAILLATEFAIRINGIUTINN (B9AN1TUMITL), 2560) dmTun1sde
= o a PN v A & 2 A
AMULNBYBN TR IATINTsIuUssmalne Doslddeiidunwilve uazrsduienilu
AE89ngY LAl lunIsdeA NN e NTAL BN TY

] A a ¢ @ & P ¥ o @ = a aaa a
AIUVINYIAENT Lﬂuﬁuammgm waztUuainafigeusuiunilan Wesludedidinvila

'
aa a C% =

wila zdolveLiuWaiievinuiy wWedeidwlvinlintulaegagndes dreduteandayd

o

f a o

9198 lduaed e dusud oinermansdaadu Binomial Latin name #5e Binomial
Latinized Greek @ lunisinund enion1siad ainermansiiduainavesd didin
(Nomenclature) 7ildvi1n15d1539 ns1adeu wieduauudadn §elifinnsdunudadinein
e féunuaieshmstmuadoinemaninunginasianavesusiazdsdin lagly
dniaglUunanvuos International Code of Zoological Nomenclature (ICZN) Fadulum
szuvvesduilea (Linnaeus) FadugAnszuunsdndidumnavyvesdadldin uasAnszuy

o A a ¢ a a ) ) ) a ' a . .
n198 93 3nermansnidui sousuluszavainalutdagiu 1$en31 nIuay (Binomial
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2V ¥ v W

Nomenclature) lngagld¥aana (Genus) N udumeiIsnususniiudisneiniwdingy

Aunlvg ausesdanieaddd (Species) lWuuAIAIBNBINBIDINBANNLAN TeazFiod

& a Yy a & v oA A & v W ada a o v o v
Wunwnaniu wazazdaadinisi@ewdustd s ol umsnesunanidnistndaula sanie
Yy A vy N vo A oAy A A ' . .

AIYTDNAUNUNIDNAITD Az UNAUNUNTDRITOUUUUAULSA WY Georissa pyxis (Benson,

Y Y

€

¥
A IS =

1856) 130 Georissa pyxis (Benson, 1856) (U52A1N3, 2565) Uaniioainid manuin Fof]

Y

% Ay ~ & v A a s A Aaa O Yo N
AUNULAZUTI AUNUIAUA BUTOU LanITeInenmans vosdsldindulasunisilaou
UIA9Y19UDY 1 AT LU 08NN Hydrocena pyxis W. H. Benson, 1856 lavinn1s

Waswundu Georissa pyxis (W. H. Benson, 1856)

a ada

& v @ A a s al =3 5 v v A A & v a
LLASUYDNDY L‘U‘UGUEJTV]Uqﬂqa@ﬁﬂﬂﬂ@ﬂﬂuuq%q%auﬂUsﬂ@WLV"IEJGN@J']LLa'ﬂua\uJGUFJG] 1 YURA

Y

=

ad v ::4' N [ A vy A vee ° = a ada  a Y} i
PID1AUVBWDY 1 YD K#IBUINNIN 1 Gﬁaﬂlﬂ I@IEJV]EblﬁﬂﬁqaqﬂﬂgwqﬂqiﬂﬂﬂqﬁﬂﬂsﬁjmL@EJ']ﬂu LU
=]

[ a Ly = =

agrnaginiaiu lnerianishndedeansisiu iserafinwdeyalimeme Judilaindu

Y Y

a ada a | v oA =3 i | a aaa A AxNvy O A vy
duidinydaln uwavlan@elnidunn Ingldnsiundddiasieliidaununaglasnell

neunt1i (nisiz wagyiang, 2565) LW weeNINIdna Georissa 2 al¥d v Georissa

gomantonensis-E."A. Smith, 1893 fidoieain Georissa flavescens E. A. Smith, 1895

[
=

Tngluauidoiidunis@nuiounsuisiuueauesninaaana Georissa 9¢4/4n1530
SuunvissnunrdagIuAne, wagsyiUlena Sednusmednigiingndnsdenuaide
289 Vermeulen tag Whitten (1998); Panha tag Burch (2005) FasngaziSenseluil

2.2.1 N1SIAUUNVBENINUNANNANBAUSNIFUFININEA

msdnduunvesmnua arlddnugnsduguing miodnunigidanaldan
meen lnednlngaglddnvarnenvdeneslumsanundundn ddunesninuniinesd
Snuaigfunnansiuoenly Lignazlugunse apansunion wied sawludsnisuniuves
Wien suulunsinsuunesinglddnvasveaiden Sudufivensufuograunsmaislu
e (Isdnd uazaudng, 2551) Fanasnwidnvniznsdniginerfidosnsdnu Taed
MuazSondeluil
2.2.1.1 asAUsznauvaIUAn
Tunesninunusazeiln azdosdusenavvaaudenresiiunnsiiaiu
venll Faflswandeadiroluil
1. 2aiden (Whorl) viaetuiden denesiinisasayivlnunndu wee
awhmsasemsaUdeniiutunmuseusnuiUden (Columella) lunuanuasiuaszuny

2. 2aldenusniia (Protoconch) daulludiuresseniudon (Apex) Ao

[
o =

WaenusnLia 2-3 29usn AauInsauiues taeuinulinaziiainaiy (Sculpture of

protoconch) ALANANAINNLUADNER 9 17
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3. 2aildandnun (Teleconch) LWuraldanfidaunainialdanuwsnsin
g nasedulunigndudl evesdnisiasyiaule wazdnazdiainaie (Sculpture of
teleconch) Miinazwansnanulureswpazyile

4. yuUAansasgatine (Penultimate whorl) WwiaiUdansesgaving

¥
[d = Y

finagununneveslylunisundi
5. 2adengnding (Last whorl %@ Body whorl) Wudiuvenaaen
=l g a v [ d' a a I Ly =3 1
uananvisetullaanisannie vasanfvesasaiuladuiimu iy
6. wnusldan (Columella) LHudiuwnunanavasuian
7. $995zn91929laan (Suture) Lusessaszyinmaldon
8. WaUdan (Periostracum) aziduansiiminlusiunselafureny

Funonveliantimmun Wedesiunisunseuveadiion Weveellonadeiuyu Auuden

[ '
A a A

a13vziinsvanaeneenty Fweaddduuaziuiniunndsiuliluusaselinvemes
9. Urnidaen (Aperture) wazvauuiniaen (Aperture lip) UsIeua9

Waengavine asiivinildenwazueutinion gadumath-eenvesdivey 0198305190

a

wansinsiululuvesusasyiln Ingasdvisanvagvaudinaenuuuliuiu (5UN 2.3A) veu

Unidenuiuean (g‘th’?i 2.38) wagvoulIniUaanuuRaZ I (g‘dﬁ 2.30)

A R 5

Lam Lo TRe
EEANEER LT

JUN 2.3 dnvaszvesndenuazvauliniden (A) veuUnwdenliduiu (B) veulin

Wasnuiu (Q) vauunnUasnuiuLkasyun (Panha way Burch, 2005)

10. wHuRI9vaUAIUUUUINIUADN (Parietal callus) Wudiufazayuans

NINAUYY AUVUN-U Jdu visednvazianzarTusgiuvesudazyin

U
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11. Wuden (Aperture lamellae) fdnwauziduunansaidudu wud

Usnainidenuazveudinden Feaziidnuiunazsusiiiuandeiulunesusasyila 69

U 2.4
Lamellae
—
©
v JK
£ =23
o w>
S g £
£ &2 2
G
i
Iy
8 Supracolumellar = Suprapalatal
g COLUMELLAR UPPER-PALATAL pL
i Subcolumellar — Interpalatal (Cn_!-
LOWER-PALATAL g
o
-~ Infrapalatal 5
Q
Basal 2

gﬂﬁ 2.4 Wudenluguuuusng q (Burch, 1962; Pilsbry, 1948)

12. si¢fa (Umbilicus) viovauladudinuden dadumadaveswny
Waen iewnunanulieniivnuluwuifs lnsdiulngasnuituaeiiold ¢ dhwase Taun
Waendilufiavie (Imperforate shell) (g‘dﬁ 2.5A) Lﬂﬁaﬂﬁﬁasﬁalﬂugﬂmmﬁﬂ (Perforate
shell) (‘E‘Uﬁ 2.5B) \Waan7idagsauay (Rimately perforate shell) ('gﬂﬁ 2.50) wagidoniil

avdeumudunden (Umbilicus shell) (gﬂﬁ 2.5D)

A..

g‘ﬂ‘ﬁ 2.5 anuvalzazAevaUdonluusing 9 (A) Imperforate shell (B) Perforate shell
(O) Rimately perforate shell (D) Umbilicus shell (Panha wag Burch, 2005)

13. shlawdan (Operculum) WueTezdldlunstndruresuiniuden

fianwauzgusniiunnsrsiueanlumunquueses dasnduaiswanlafiu (Chitin) waily

U
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wesunguduasiwInAuyu Tunesuisnauenadiinu (Apophysis) egusvinsilaion
U nauves Neritimorpha vi3erUndenueaesninitana Georissa uayaziidunioans
oguuidadonaziidnvariuanssiuluvesusazvin dsanunsonuiiiuld 4 dnwas
1w wuvwmumugunssangaqudnaradunsanauvusdaden (Concentric) (U
2.6A) WUUTAIUANFUNTIINYAGUEnansiididnuaziiuindss (Concentric with spiral
nucleus) (3U71 2.68) varuduindsrnnduinevesladenuaznsyaiseeniduidu

(Paucispiral) (§Uf1 2.60) uazuuvvnudundeanan (Multispiral) (U7 2.6D)

gﬂﬁ 2.6 anwazrUnddenluguiuusig 9 (A) Concentric (B) Concentric with spiral

nucleus (C) Paucispiral (D) Multispiral (Panha &g Burch, 2005)

Tunesninunumazslndzilosrusenauvoulianiunndieiunsaikdnsesdluyia
Wwentusaiiosdusznevvasdanfiunnarsiuniiuld sadegaesvndana Georissa &

asRUsEnouranUden Aatugun 2.7
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Sculpture of protoconch

&L

Nuclear or apical whorl
(protoconch)

Penultimate
whorl

Suture

500 pm

Last or body whorl

Parietal callus

S

: i e // ™
. & o,
Columellar lip o Basal lip (e \ /
Aperture MY T W, /

(mouth) . Operculum — Operculum
ventral view H frontal view

Umbilicus

Shell

UM 2.7 3dusznausie 9 Yasldenveeniniaana Georissa (fiysyans, 2565)

2.2.1.2 uinvaadian

<

weeusasyialnsdngasdivuinudandlivinty Jwswtseendu 4
naudn leud nasftvuiadninnvieduunafian Ussanas 0-3 faduns (3UA 2.8A) naudidl
YN Usganal 3-10 fedwns (UM 2.88) ngumidvuintiunans Uszdaa 10-30 dadiuns
(gﬂﬁ 2.8C-2.8D) waznguiidvunalvg) Ussanal 30 fiodlunstuly (g‘d‘ﬁ 2.86) wonanil Tu
HagiuldtimApssimeduguinendudaviduisalitusgisunsnaneslunsinsey
wazeSuneAMIUSHUlUgULUUN1NT AN wasdnd Tnednindurey asyn1s AT en uns
LazvUININIUAonTesmen G5z iannundiazA e IvesUEeN LarAIMEILATAINY

NI slnveuUdon MNeMUILYeI Matos LagAug (2020)
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0mm

10
small

medium

20

30

40

50

large

UM 2.8 vwaventdien (A) nguuwadnuan (B) nauuunian (C-D) nquuLIAnans

(E) nauvwalvigy (fIakUas9n Panha waw Burch, 2005)

2.2.1.3 gUnssvaalien

gﬂmwaaLﬂﬁaﬂuaamﬂmﬁﬂﬁwafmwmagﬂLLUU&T@%

1. 3Uns U ULAEaAN uY Y (Biconcave) \Jusnvagiiuaissen
WionduihledofuguisesiimBanuas (Uil 2.94)

2. gUn3auuIIy (Discoidal) Husnwaifinsumuiidusegnsaddon
#n (§U71 2.98)

3. sUnssenumAEatiaY (Depressed) wWisnshudunsgnay searUden
wviay usideutnaie JUdananinensstosneniarunisuasivg) (sUT 2.90)

4. sUnsdlaaniagunsdlan (Dome) Uarsgandanasud1adiu
dnwaizidondusdmsnammielndifes (3Ui 2.90)

5. 5UnsaUs7da (Heliciform) Uaneseandonuman dnvazildandu
nssenumdeniitlgudoutnane savasneisestirviennn (3Uf 2.96)

6. 3Unse3ULY (Pupilliform) YanggeaiudenAoud1edu danwuey
WaenidunsSmileutunsavedly (3Ud 2.97)

7. 3Un59U510An 5989 (Elongate heliciform) Uasgeaiufenuvay
dnuwazidenifunssanumduviolsia 2audendeutisen fhaddenunn (sUf 2.96)

8. 3Unselinss3en (Bulimoild/conical) aLUfionenis sauiionanving

nnanInUiendu q daldenun (FUN 2.9H)
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9. JUnsandeantiongs (Elongate conic) unsansiwenpdieiunisun

= a a o a A P Y | Y v a
YIUFDN WUaBNYIT LAzl auasnuin Lallaanin1un1NIABuY1IULee (E'IJ'V] 2.91)

gﬂﬁ 2.9 sUnswwenlFenvemeeminunluzukuusng 9 (A) Biconcave (B) Discoidal
(C) Depressed (D) Dome (E) Heliciform (F) Pupilliform (G) Elongate
heliciform (H) Bulimoild/conical () Elongate conic @3dnA wazaudni,

2551)

dlne Wionwesinvsdidnvadugunsslinssenuazgunsaunies
Fongs Teenmsanaziidnvaslnesamfuuuusunssnmeviensanszas S ududnvausd
anansanuee il aunsnutengugesls Tasdanafisidulsiannnsnisusiuvesidon
19 919U N5InTI8AY (Narrowly conic) (gﬂﬁ 2.10A) 330518811 (Elongately conic) (§U
7i 2.108) n3ens8nT1e (3U19) (Broadly (ovately) conic) (5U# 2.100) nsaemsena

(Globosely conic) (gﬂ‘ﬁ 2.10D) 39n398/8n (Depressed conic) (g‘d‘ﬁ 2.10E)

2 30 \60" e \ @/

70° 100°

g‘uﬁ 2.10 Wienveg3unsensieluguwuusig 9 (A) Narrowly conic (B) Elongately conic
(C) Broadly (ovately) conic (D) Globosely conic (E) Depressed conic (Yule
and Yong, 2012)
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uaﬂmﬂgﬂmal,ﬂﬁaﬂﬁﬂdnl"ﬁwﬁu §aa111503UUNANTUNTINTUA
venUiengaingvemasld (Shell whorl terminology) 1@ nsadannauuu (Shell
with well-rounded whorls) (gﬂﬁ 2.11A) sadanumdsy (Shell with angular whorls) (3U
7l 2.118) nsaFonsendrsainasndredulug (Shell with shouldered whorls) (Ul 2.11C)

n59WaenUUY (Shell with flattened whorls) (3Uf 2.110) sy

gﬂﬁ‘/’i 2.11 gunssmsvmuresUdenviey (A) Shell with well-rounded whorls (B) Shell

with angular whorls (C) Shell with shouldered whorls (D) Shell with
flattened whorls (Panha &g Burch, 2005)

2.2.1.4 nsuaauvaslasn
NOININUNILRANBAUEANTVAIUVDIILUFEN 2 JULUU A LUFenuAu
Tumadugng (Snitral) faguit 2,124 wagildenvaaulymssuyi (Dextral) fsgudl 2.128
Funeldainnnsmalvanenvesasniiy tarsiulinidendwins smnuindenaly
AU wansdennestduluuisuean wavniindeniWalusudne wanainlden

3 a v
NOULUUBUULILUYGY

A B

sUTl 2.12 msunveadon (A) wWasnumulumsshudne (B) Wasnumulumasuan
(Panha wag Burch, 2005)
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2.2.1.5 UIUNTVAIUVBLUFDN
ENATUINITVAIUYBLUABNLARLIS IAeN1TIT UTUIINNTN §9an
spsasuion 9 1Wudu 9 ludnvasiduindelseunnunatsvesuden fefiog1an1suUg

WEenduau 2 1% 29 (5U 2.13A) wazrawdensuu 6 21 (3U7 2.138)

SUT 2.13 Sauanaiden (A)aaden 2 % 24 (B) 3aUden 6 21 (Panha waz Burch, 2005)

2.2.1.6 anwvazalnalavadilaen

Uumﬁaﬂmamﬂumfu%ﬁmmmsaq'ﬁ 2 vanalug) 9 Av anwuy
a’mmaﬁlﬂiwﬂgumaLﬂﬁamwmﬁﬂ (Sculpture of protoconch) kazaNYMULAINAIIUY
wWasnlanin (Sculpture of teleconch) Aesvoauaazain wiindurdafediu fo1aawdl
ananevis 2 Uinadiumnanatusenluls Tneilsvas Sunsusalud

1. §nwaizaanaiei Usinguuradienuiniia (Sculpture of
protoconch) &sllansnsateadtumeniails avanusauaaiuldnelgnindieainndas
qanssAiBiinnsauluudaInTIn (Scanning Electron Microscope; SEM) fatiu {33y
oS UNamuSnwaE iUl o1y Georissa anyiensis Khalik, Hendriks, Vermeulen &
Schilthuizen, 2018 Wag G. hadra Thompson & Dance, 1983 ddnwaizifunanenssiadu
ﬁumﬂﬁumiz (gﬂﬁ 2.14A-B) G. muluensis Hendriks, Vermeulen & Schilthuizen, 2018 &
Snwausdunviensss (g‘d*ﬁ' 2.14C) G. everetti Smith, 1895 didnwauziduaelasuuduies
saunaeiduanemvieaduiualsvguse (5U4 2:14D) G. leucococca Vermeulen, T-S.
Liew & Schilthuizen, 2015 fidnwaziduaienssnauuaznsesauindn (3U 2.146) G.
pachysoma Vermeulen & Junau, 2007 fdnunsduaefnauiuamssaumasy Taay

WaZUIUIY (U7 2.14F)

Y
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gﬂﬁ 2.14 é’ﬂwmzmﬂmaﬁﬂmﬂgumaLﬂﬁaﬂLLsﬂLﬁmawaamﬂ%’saqa Georissa (A) G.
anyiensis (B) G.-hadra (C) G. muluensis (D) G. everetti (E) G. leucococca (F)
G. pachysoma (A-C) Khalik thazaais (2018), (D-E) Khalik Wagagug (2019b)
Scale bar: 10 lulasiuns

2. anuZaIna18UULUaaN198 AN (Sculpture of teleconch) lag
dwlvainatsutdenuaauIaInItURenLsnAnIzd wNnININUFenann e (Last or
Body whorl) wazanuisadanalasaniuan wimnwdennesiiawindidnuin e1aazvili
weaiusgazdenudiuldneudsen FaeiadunImMa8INNdesgansImIdianaseu
LUUdDINT A Seazansnsadunnudnuazalnaneld deilnarnvanssutuy leud duly
LUITUIUN ULNUNBAILUA on (Transverse/growth lines/striae) Lmuﬁ'mmmwﬁyamﬂﬁu
wnunatadsn (Colour band) fnwnal (Spines) flgu (Nodules) UuKBa (Malleations) o8
gy (Wrickles) dulfeilogluuuivuufusnunandiden (Rib costae) uyuluuuisainiy
wnuna1aUden (Spiral raised lines/Striae) tduilidusoimuuuanainiuununatauden
(Spiral incised lines/Striae) Slunndannsuununaraden (Lirae) wazduuvay (Carina)
é’fagﬂﬁ 2.15
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transverse/ | N N ribs/
growth lines/ costae
striae \\\
spiral
colour % raise lines/
band striae

spiral
incised lines/

spines striae

4 lirae
nodules

N carina
malleations

wrinkles

il

5UN 2.15 dnwazainane iU InguulUaeneinsiuusiig 9 (Panha uag Burch, 2005)

2.2.1.7 anwazusgaazgasiuuulsgatluvesviianiig o

yesnnazdikuiiunizenit usgan (Radula) T¥lunsyensofuems
Inglugasiluvulsganvzussnausmeiiunans (Central tooth) dilute (Lateral tooth) uay
fluss (Marginal tooth) @9z dnwaizisnal uazgasiluvuusnalunesvinvinasig 9
(Reid, 2000) (3U7 2.16A-E) fasialil

1. Hytricoglossate radula wuluueya1wan Archaeogastropod
Usznaumeitunans 1.4 Tituthe uasihiy Tnvaeliunneieiu MdaunsdasiinigFoei
lifuszideou Bendn Porcupine tongue Wisuwasiouauaiy

2. Docoglossate radula wulunesdiwan Archaeogastropod LU 198
MINAN (Patella) gnsilu A3+ D+ 2+ R+2+D+3%303+D+2+0+2+D+3
Usgnaudeitunans 14 Aflvwadnuinvdeoralufusngliidiu itudne 38 (Guvsiiui
Wuwuulesiuuu) uazilusy 3 @ (Uil 2.16A)

3. Rhipidoglossate radula wulunead1wan Archaeogastropod Lau

MogUNA (Trochid) @nsvesily Mg oo + 5 + R + 5 + o Usznaumigilunais 1 @ futa 5

'
a o

% waziusudiwiuan luuiasetudisieguananervtivunalugninfudulu Send 1n

'
= =

fluuust (Dominant) G4axiignsfiu Ao oo + D + 4 + R+ 4 + D + oo (3U71 2.168)
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4. Ptenoglossate radula wuluneyd1win Mesogastropod LU a8
\nde7 (Epitonid) gasilu Ao n + 0 + n aglufifunans druiiudu 4 Aezddnvusiivansng
AUNA LagldIuIuLIn

5. Taenioglossate radula Wuluneednwin Mesogastropod LU a8
Juuas gasilu @o 2 + 1+ R+ 1 + 2 Usznousedtunans 14 fludne 13 uazihidu 2 (U
i 2.16C)

6. Rachiglossate radula wulunayd1win Neograstropod LU %oe
fsuan vioend viesnzse \Judu gesitu Ao 1+ R + 1 Uszneusmeilunans 1@ wagitudns
2 3 visonsalilaifiitudng auilgasitudiu 0 + R + 05Ul 2.16D)

7. Toxoglossate radula wulunegdawin Neograstropod 11 #o8LsN
yu (Conus) Ma8LIRS (Turrid) gositu Ao 1 40+ 1 Tiftesitudne 2 @viduluuiasuns (gu
i 2.16E)

8. Sacoglossate radula wuluninvgia (Sea hare) ana Aplysia Tneily
uAazlad (Transverse row) danwagHuLUU Uniserate

9. Polyglossate radula wulunannindden (Pulmonate snails) Lk

FUABD 0o+ 5+ 1 + 5 + o0 UsenNaumeiunans 1 & WuY1e 5 % kardlusuguiuunn

docoglossan
(stereoglossan)

it B K AT A W
i /,uﬂ)ﬁm  Tew .. stenoglossan
P ‘F%V\”ﬂ‘iw}ﬁb MW\ vw%a{nf (rachidoglossan)
‘}l/’ w}

rhipidoglossan

E C/\Lm‘ -
-
@ central tooth @ lateral teeth maginal teeth J;\i/(/f-p—‘/ toxoglossan

gﬂﬁ 2.16 anwazlHuluLIgaazgnsiuuuwsgan luneenInilag1g 9 (A) Docoglossate
(B) Rhipidoglossate (C) Taenioglossate (D) Rachiglossate (E) Toxoglossate
sinLUasaIn: https://www.molluscs.at/gastropoda/index.html?/gastropoda/

morphology/radula _types.html
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2.2.2 MIINIUNNIYIMEsEAUTULANG
Fusausinsnes Tou wuiaa (Gregor Johann Mendel) §@aifuiniusisiiug
manslivihnisAnuasiugnssuludsdidin deuniand Tndu James Watson) waglsuda
A3 (Francis Crick) lddunulassainafidue amnudmetusaaniuazimaluladiiediy

nsfnwEsiugnIsuMseRaweni i duiuln asdddanugrunnudadfdueduans

(% A

WUFNTTU ANUMTDUNTDANULANAIIDIANTNUTNTINVRIF T I udaz vTinannTaltu sy

3

= va o ao a ada Y] o aa
ﬂﬂﬂ'ﬂ']miﬂa%@ﬂum']ﬂ')'ﬂ@]u’]ﬂqsﬂ@ﬂﬁﬂﬂsﬁqmlﬂ (UUNIU LS AAING, 2565)

v
Na LY <

Dayrat (2005) lana1331 n1sszudddiaduiiudvisinaivin wesainly

a ada !

anunsalvrmeeulawidnindnanueand1asenidlidinuwiasiegnwmiseld nssyyviinves

o ~

dadiTinluiuegiuaauzvetineunsuIsiu Feulayansiusinldendliaseuaquyniiegie

Y

'
aaa =

ﬁ’qﬁguﬁﬂlé’l,ﬁﬂLLu’Jﬁ@miszu%ﬁmaaﬁmm@mLﬁummgm TnginAllaN19T1INeNsEiU
Tuiana slimadiansiisuimaiiduedeujisoignlsneduwelsa (Polymerase Chain
Reaction: PCR) usluunanssismsiiuguuuvdnnsmadinerssduliana annsathuld
T sl TAnd ustle Lm's]’qhiﬂixauwaﬁwL%ﬂiuﬁaﬁ%%ﬁgaﬂdw (Frezal wag Leblois, 2008)

neuntul 2003 Hebert uazAnly LatinsiauauuIndupaneliunislidteyadinuiiingle

' o
a ada o (J =)

Inavsenandn DNA barcode udaelumsssuriinludsdli®intugs awivindlelvavie

i a a

an Uﬁ’uqﬂ‘ismzLﬁuﬁaﬁmuﬁé’ﬂwmmaﬂﬁaﬁ%ﬁma'w ANTINVRALALIN UL AIUAR B

11NN ASHTIAN AR AT UL NN e9lA FI98LT o UleaiUAMUFURAUS NI TRILINITUD4

D

aaa a

auidin myszyrinluszaudluanasmefiduauislan (DNA barcode) Jududnmiadan

= = [ [y

NiaUaNMNeINNITAN NN INFUgILINe N eIty W Ussendlglunisseynas
° A ada o g w a ada a i = I a a ada 2 aAa

Fuund W TR Iinud @ ddavialnduintu lnslangeg9d (Falidnuuindniidaiiy
dudou tazennanissyyrlalneldanuaznisdugiuine) dedudsyaaduayunuiduly

] U q

M39zyrinved sfidingandanisAnwsuATauInTg amnuvanaenadanin uaznns
BUTNENINYINTTITUNRBNAIY (Hebert wazAny, 2003; 830450, 2552)

Nnmsdufuguteyadioueunslanveniseniniiana Georissa 835 1udoya
National Center for Biotechnology Information (NCBI) wuq1 Ié’ﬁmsazwﬁﬂé’wﬁtﬁum
vrslAnuuduronun 6 fumusdaeiu Idud 18 ribosomal RNA, 285 ribosomal RNA,
Histone 3 (H3) way Aquaporin Wuduusnudundesfoue uay 165 ribosomal RNA wag
Cytochrome ¢ oxidase subunit | (COI 3o Cox)) ifluBuuinalalnsaounds dslunssyy
yilpmesdudidinmsfiazldfdueuslanunnndt 1 dumis iedudeyauszneudu wasiiiy
UszansnmlunsdnduundadiTinlagnios uazusiug

Carolina uagany (2016) liinslddsuinalelnsvesdu Col ogAviiaily

Inspownie dA1u819UszuI 500-600 atua §aduduusnidrunldduninsgiu
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iw3samnefdueuislaaludnd uagdoalddu col innigalunisszyvia ey
Thedlelndlugrudeyadeutiann wazdanuuaniaifismesenisdnduundddinvie
\Aenfunaganwiadiuld fowdu col ansszyviadadldiald lumandudu nsdn
Fuundedu col enafidduinalelndiifauadoadetumnueiavilissyriinvos
2aiTAniianannld (Song wavmmy, 2008) by Sededinsldmdueudldnsn 1 dumns
ueninflennBuuinalulnsrewsdes uenaini Tuauiseves Folmer uazame (1994) 14
nsseygdamefdueuisiaadumis COl Tudndlidinssgndunds 11 Tridu aun
Echinodermata, Mollusca, Annelida, Pogonophora, Arthropoda, Nemertinea, Echiura,
Sipuncula, Platyhelminthes, Tardigrada Wag Coelenterata Feanursaldad ueunsian
s COI Tunsssuriinuaaasle

Tusw3devea Hendriks warang (2019) lAAn¥IATIUNEINAIEN R UTNTTY
AefLE ULV IART ALY e COL H3 way nternal transcribed spacer (ITS1) WaznNg
nszagmanfimanstemesninda 3 wiln lsun Georissa similis E. A. Smith, 1894 (U7
2.17A) Plectostoma concinnum Fulton, 1901 (§J‘1J‘Vldl 2.17B) wag Alycaeus jagori Von
Martens, 1859 (3071 2.17Q) unalanfiuntelufiufivesusiinAuiidatuaelulszna
wnade WUl ssseiiiu 5 Alawns sduihadlendagdudauuanssfuiiumniy
Jeazuladn spggmaweiniinszAengiaans Lavdmuirdlolndvewesusazyilag

AMUFUNUSY

U 2.17 eeyndmia 3 wila AnuusnalvsiunslufiuiivesuihAuufatudivssme
LAY (A) Georissa similis E. A. Smith, 1894 (B) Plectostoma concinnum
Fulton, 1901 wag (C) Alycaeus jagori Von Martens, 1859. Scale bar: 1

1aaLuns (Hendriks azasig, 2019)

Khalik wazaaz (2019) l@@nwiAILmaInvatenIaiugnssusefd uousldnd
FLILS COL, 165 rDNA way 285 rDNA U8e89Ina2 Georissa pyrrhoderma (gﬂﬂ?‘i 2.18A)

fwuneuend way G. silaburensis (‘gﬂﬁ 2.18B) way, Georissa sp. (gﬂﬁ 2.18C) aeluan
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a o o | s a a O N Ay
ﬁa’]LU@ﬂu5§fﬂﬂﬁ’]’3ﬂ ‘(Jﬂ@ngUuLﬂﬁzUaiLUEJ’J UsenauLatee I@IUV”/N 2 auvd ‘VIﬂ‘LlWUﬂWEJI‘U

imupaerdsiureldendeutsinn 39 G. pyrrhoderma waz G. silaburensis Wuad

v
a6 v

FdnuaugnAununeuntintud naenAnwianuduiusnidiauinsua wudn dwiy
fandlelnrves Georissa sp. WoNAN G. pyrrhoderma wag G. silaburensis ®anududn

] = | & Yo I3 i T o X o gy Aded a |
nqunilsenaiuladn a1avzdunsizinnmeluadianuduyili alddawauuenseniley
duduvesn vibAAnnsUsui Fedemalianwaenedugiuvestdon sulufsaduiieg

lalnansoaisuneiugnssudsuntaluangy

Typical
Georissa pyrrhoderma

‘ &
|

e 4 . Georissa "sp."
(reorissa silaburensis

Y
o

JUN 2.18 N MNGEITaNTIALBIANATOURUUABINTINVDINBENINGIENG Georissa Wulen
Aanuaslusgysndn uwnzuesitlen MusswmaN ey (A) Georissa
pyrrhoderma (B) Georissa silaburensis (C) Georissa sp. Scale bar = 0.5

Taauns (Khalik wazmtuy, 2019a)
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2.3 RYNINIENG Georissa

9104197 (Kingdom) Animalia
Aan@ (Class) Gastropoda Cuvier, 1795
Aanaeiae (Subclass) Neritimorpha Golikov & Starobogatov, 1975
29A (Family) Hydrocenidae Troschel, 1857
ana (Genus) Georissa W. T. Blanford, 1864

Type species: Georissa pyxis Benson, 1856 by original designation na 11A®
Georissa pyxis Benson, 1856 Wumegenunuy (Type species) Iumiéfﬂ%aaqa Georissa

W. T. Blanford, 1864 flaguil 2.19AE

Georissa pyxis

gﬂﬁ 2.19 nNEBURY Georissa pyxis Benson, 1856 (A) Aumnt (B) Aug19 (C) ATUNSS

(D) v (E) Arudzhe (Natural History Museum, 2014)

anvazdaIAY weENINIENa Georissa dnLlunesninundnlanvaziudonluns

v
(%

378 Welahuiivzlianugingn 1-3 dadwes lnedulngindddu veasienanudivies

A A

wiedurmaseu Judunuvesde weenindagnuns drnvdenuszsuna 3-5 4u diugen

Wasninazvay fdaniidunnutkuinisuniuvedlasn Unnnaukazliuiusen diuashe

[ d’

eildnwasAnauldn waziiUaddaniduaissmnnlafuuig wazla
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funegande lnediulvgaznizany wasinzegmuniiiveuionuniiuyunssluniiuyy
negluuiadindifes waruimliafamnsenuduldanlumvesdsamelny
n135n32318 (Distribution) N1eldlazn1engiueonvoelie NyIN1EYDIUNIALNT

a a aa
DULAE ez nILULn

a Jagtu ddnauiniuiasegianingudinn (esAn1sunisy) tasieauieeiuiu
alTdvemesnindgnuadlutiydsensminenstinmusadanivessemalne: vesyn
un Tud 2560 Truiuies 7 aldd lawn Georissa blanfordiana Stoliczka, 1871 (g‘dﬁ
2.20A) G. ilex Benson, 1856 (U7 2.20B) G. liratula Stoliczka, 1871 (3UF 2.200) G.
monterosatiana monterosatiana Godwin-Austen & G. Nevill, 1879 (Sﬂ"d‘ﬁ' 2.20D) G.
monterosatiana samuiana Mollendorff, 1894 (’u; Un ‘ 2.20E) G. semisculpta Godwin-
Austen & G. Nevill, 1879 (§U#1 2.20F) ua G. williamsi Godwin-Austen, 1889 (3Uf 2.20G)
Fsgrudenainerulilifestenednemans Jeansiy doyanisnszaensgiimaniuie
UVENTING LaznINIATeaENINAIANa Georissa Wiy kagluusdngdlaifinnssey

D90 NI991UNITUANTN FAUTU G, ilex was G. semisculpta MUFIAU

A

Georissa illex Georissa liratula Georissa monterosatiana monterosatiana

Georissa monterosatiana samuiana Georissa semiscuipta Georissa williamsi

SUT 2.20 viesniana Georissa Imuluuszmalne (A) G. blanfordiana (8) G. illex ()
G. liratula (D) G. monterosatiana samuiana (E) G. monterosatiana
monterosatiana (F) G. semisculpta (G) G. williamsi (FnUimUILATEENT

IINFIUTININ (29IANITUMNTL), 2560)

lngana Georissa W. T. Blanford, 1864 a1unanvas Egorov (2005) lasin1suusans

88 (Subgenus) aanily 3 ananenu Lo Georissa, S.S., Georissopsis Pilsbry et Hirase,



26

1908 way Chondrella Pease, 1871 %"’ﬂuwiazaqaﬂaaazﬁé’ﬂwmsﬁﬂ Aty LAZNIINTEAEN
nimanifwiolud
2.3.1 dnageay Georissa S.S. (Sensu stricto)

anwazdAny Waendunsingegs Anvdenddumuwuwinisvaiuvealien
sthsainaue azdouau drlaUdeniiawndnninuinden Sanvasduluy Concentric
waztdunssnay endednefaiu G. japonica (gﬂﬁ 2.21A) G. gomantonensis (gﬂ‘ﬁ 2. 21B)
ey G. hosei (E‘Uﬁ 2.21C)

N13n38318 NNLALAENIATUOBNVRUBLTE NN ILVBIMALNTDUAY Lag

WMaAMIHUTTN Fedimeiuuinndt 50 dUTd

Georissa japonica Georissa gomantonensis Georissa hosei

gﬂﬁ 2.21 pangvesEnagey Georissa S.S. (A) G. japonica (B).G. gomantonensis
(C) G. hosei (Natural History Museum, 2014)

2.3.2 dnatiae Georissopsis Pilsbry et Hirase, 1908
Type species: Georissopsis heudei Pilsbry et Hirase, 1908 by original

designation

[

anwazddy Wienidunsinslgge sesseninnaldenning dladend

v

a

vnalnginitdiniuden autu Georissa (Georissopsis) heudei (U1 2.22)

N19N52278 Useweau des 1 aldd
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Georissa (Georissopsis) heudei

U 2.22 nidnevesanaoe Georissopsis (Pilsbry iag Hirase, 1908)

2.3.3 dnagay Chondrella Pease, 1871
Type species: Cyclostoma parvum Pease, 1864 by original designation

anwuzdiay Waenidunssnsiedasudnindramiensanay lddazie Uin

Wasnnauwagivavuiniuasnnua ehlaldandvuiadnninuiniuasn dauudiaeg

Georissa (Chondrella) parva (3U1 2.23)
11305278 Waynsuun: niinelglued nsldvemiinienadilide (du

nilivewiUleiduilly) uarans1sasganyens wulsyin 7-10 aUdd

Georissa (Chondrella) parva

3‘1]‘17; 2.23 penevedEnages Chondrella Pease, 1871 (Natural History Museum, 2014)

wenaNNswlsanadeslunesnIndvana Georissa W. T. Blanford, 1864 aumanves
Egorov (2005) k&2 siaunlud 2018 way 2019 Khalik wazauy Lavin1sAnudneaenig

dauguinenvealdenios wazAINRAINAIEYIINUGNITUAIEAEWBUISIANTIAWALS
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16S rRNA wag COl G'ﬁqLi‘]uﬁLﬁuwﬂagju%L’val,ﬁ,ﬂmﬂaum'%mawaamﬂ%aaqa Georissa UU
LNNEUDS LYY NUTLNANNALT Y 91NIUITENUIN b BYINISAATILAANUAUNUS N9
a v 1 | a . 1 <) { A oA
FINUINTT @1UNTORUINGUUDIMBENINTIENE Georissa boanilu 2 naulva Ao nqui 1
wuuiladnateuguszAaeinan (Scaly group) (3UT 2.24A-2.24M) wagnauil 2 wuuldd
amawsu?uizﬂé’ﬁmﬂﬁﬂ (Non-scaly group) muuduvaUian (3UN 2.25A-2.25P) lngil
U 13 hag 16 aUTE ANUAIPU SIUNIFUINUIY 29 aUTE (M15199 2.1)
luadnUszimalnenedotaanfinduusemady eauiy AaUTud a1 dunen
wnade dulailide wal wavdune wilugadagduiiiieaUsemadiunyn 413 w1 Reauy
= a ] :.I/ d'a (v = I~ I < 7 'Y} 1 d'
ALty warduwitunaanuusewmalng Jyonaduunduldlain nsnszaedineunusene
LAROUAIBBNIINAY 9819V INBENINTIANA Georissa LAANITNTEIAUUTENAFAN )
FINTIYNUIINUNINTEAWNWANAIANTVOIMBENINTIANG Georissa MUUTENAR 9
Ingsouusginelng Jeglulailiengueeniedld uagUsenaAly AamIsei 2.2 ey G.

liratula Stoliczka, 1871 Tn1551891UINULIBtaNUSEwATY Wain kaglne
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a a i | aa v I3 oA A v I3 Y]
M19199 2.1 ¥RENINTVENS Georissa NFUNHaINAEUTVITARIELNAR (Scaly group) kagngui liiiananguivszaa1enan (Non-scaly group) AMHLULEY

299UABDN VUNZUDSHIE USeneunLade

A ngal (Group) FoaUTd (Species name) ﬁ'\agﬂ*ﬁ 1ONE1591994
1 Scaly Georissa anyiensis Khalik, Hendriks, Vermeulen & Schilthuizen, 2018 2.24A Khalik kazaaly (2018)
2 Scaly Georissa bauensis Khalik, Hendriks, Vermeulen & Schilthuizen, 2018 2.24B Khalik uwazmay (2018)
3 Scaly Georissa hadra Thompson & Dance, 1983 2.24C Khalik wazag (2018)
4 Scaly Georissa hosei Godwin-Austen, 1889 2.24D Khalik wazmag (2018)
5 Scaly Georissa kinabatanganensis Khalik, Hendriks, Vermeulen & Schilthuizen, 2018 2.24E Khalik agmue (2018)
6 Scaly Georissa kobelti Gredler, 1902 2.24F Khalik azmgue (2018)
7 Scaly Georissa muluensis Khalik, Hendriks, Vermeulen & Schilthuizen, 2018 2.24G Khalik agmue (2018)
8 Scaly Georissa niahensis Godwin-Austen, 1889 2.24H Khalik kazany (2018)
9 Scaly Georissa pyrrhoderma Thompson & Dance, 1983 2.24 Khalik wazasie (2018)
10 Scaly Georissa saulae van Benthem-Jutting, 1966 2.24) Khalik kazany (2018)
11 Scaly Georissa scalinella van Benthem-Jutting, 1966 2.24K Khalik kazaaly (2018)
12 Scaly Georissa sepulutensis Khalik, Hendriks, Vermeulen & Schilthuizen, 2018 2.241 Khalik agmuy (2018)
13 Scaly Georissa silaburensis Khalik, Hendriks, Vermeulen & Schilthuizen, 2018 2.24M Khalik azague (2018)
14 Non-scaly Georissa bangueyensis Smith, 1895 2.25A Khalik kazane (2019)
15 Non-scaly Georissa borneensis Smith, 1895 2.25B Khalik kazay (2019)
16 Non-scaly Georissa corrugata Khalik, Hendriks, Vermeulen & Schilthuizen, 2019 2.25C Khalik wazmay (2019)
17 Non-scaly Georissa everetti Smith, 1895 2.25D Khalik kazane (2019)
18 Non-scaly Georissa filiasaulae Haase & Schilthuizen, 2007 2.25E Khalik kazaly (2019)
19 Non-scaly Georissa flavescens Smith, 1895 2.25F Khalik kazane (2019)
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a a i | aa v I3 oA A v I3 Y]
M19199 2.1 ¥RENINTVEN Georissa NFUNHAINANEUTVITARIELNAR (Scaly group) kazngui liiiananguivszaa1enan (Non-scaly group) AMHLULEY

299UaDN VUNZUDSHIEN Usemaunawde (i)

A ngal (Group) FoaUTd (Species name) ﬁ'\agﬂﬁ 1ONE1591994
20 Non-scaly Georissa gomantonensis Smith, 1893 2.25G Khalik kazay (2019)
21 Non-scaly Georissa hungerfordi Godwin-Austen, 1889 2.25H Khalik wazaie (2019)
22 Non-scaly Georissa insulae Khalik, Hendriks, Vermeulen & Schilthuizen, 2019 2.25l Khalik agmue (2019)
23 Non-scaly Georissa leucococca Vermeulen, Liew & Schilthuizen, 2015 2.25] Khalik kazaaly (2019)
24 Non-scaly Georissa nephrostoma Vermeulen, Liew & Schilthuizen, 2015 2.25K Khalik kazane (2019)
25 Non-scaly Georissa pachysoma Vermeulen & Junau, 2007 2.251 Khalik wagaae (2019)
26 Non-scaly Georissa similis Smith, 1893 2.25M Khalik kazane (2019)
27 Non-scaly Georissa trusmadi Khalik, Hendriks, Vermeulen & Schilthuizen, 2019 2.25N Khalik agmus (2019)
28 Non-scaly Georissa williamsi Godwin-Austen, 1889 2.250 Khalik wazasie (2019)
29 Non-scaly Georissa xesta Thompson & Dance, 1983 2.25P Khalik wazang (2019)
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JUT 2.24 weemInNTaanga Georissa nauTidiaina1euiusyAdenan (Scaly. group) ALY
duraaUdon vuinvuasidel Useinauawde (fnkuadain Khalik wazaely,
2018)

gﬂﬁ 2.25 ‘waamﬂ%aaqa Georissa ﬂa:umﬂiﬁa’mm%?uiméjwLﬂﬁﬂ (Non-scaly group)
ANULULEUTBLUFDN Vg Usilen Usemanawte (Aawdasann Khalik way
AUy, 2019b)
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ognslsfny JeyauazanAsevesosmninana Georissa Silasunisinuideudistion
Tudszmelng uenanMsfnuanvaugn1edugwine) uazns@nunludinerseauluang
wdalusnsUseine Teyadi seiins@nuloslasianznismssiinvomesninilana
Georissa laiinagdudesnsiuemns msauiug videmaiiudnaulusssuni :nssau
U89 Haase wag Schilthuizen (2007); Schilthuizen wagmuy (2012) ﬁlﬁﬁwmiﬁﬂmé’ﬂwmz
nadugIvInewesUisnres MuluiawUaden wagAuna N eneRUgNISUAILR
Bueuslanud feanansathdnvazmadugiuinedu q ulfdudeyausznovauidels
Teun Tassadefiltlunsiuemsvidediuueames viounuiiuusga wazeioiznelufves
woennda liAnwA eriueunsadsIuvesnInaaana Georissa winlui Ao Georissa
filiasaulae new species finuldarnuanen wWisuiite Uy Georissa saulae finuiaaanly
ey wud adfdlvalduiiuanden (sUil 2:26A-8) uasdurasUanFeniilvgind
G. saulae (§U7 2.26G-) uazlifiaanarsuguszadeindn (Non-scaly) fagulusionuyes
Khalik waganiz (2019) dnvauiuiiunsnanduuuy Rhipidoglossate (FUf 2.26C-F) uslal

a e v tﬂ' [

finsyenuidassiiuiluegnals Tnehng 2 alTdidnvaenliunneiiaiy wegssuuduiug

]
[ '

nuan1sHAiede wuedeTaaginadvint (JUT 2.26)-P) Feiimudululein vies
MNIana Georissa D1ARWENTINIMNAN wazLneAde 2nAna1N1T 1 RwTUS0371A99
Anwiiaiuivaluesfnanus lugiunsneansdanimlueuian wethlugnisasendnlu
AAIYRILAEINTNEINTVRIYIF FaudINTTIRRLlunIseusnukasldUselovtiannninens
IS 1 U !
Fiwognddusoly

Sutcharit wazAME (2020) TAYINISNUTIVTIN UAETIBNUALINUAIUNAINYANEVDS

A v [ < = [ A

wesnINunTnuIeneeulivessemeaiuny Inallunsustidnuvauenisdaugiuvesuden
AU 36 aUTd Usznaulumieisdday 3 29d laun 29dtos Neritimorpha 2 aU%d 294
ot Caenogastropoda 6 aUTd Laz Aoy Heterobranchia 28 aldid loaianzluisdeas

Neritimorpha asﬂmx‘iﬁ Hydrocenidae Troschel, 1857 Toseauds 2 a3d A

©

Georissa monterosatiana Godwin-Austen & Neville, 1879 (g‘dﬁ
2.27A) Wa Georissa carinata Sutcharit & Jirapatrasilp, 2020 (3Ufl  2.27B) @4
Georissa carinata SinssenuImMmuiivssme saunuuiu (g“dﬁ 2.27C) (Vermeulen wag

Aiken, 2020)
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JUN 2.26 AULANANVRITNYAENNFUFINIVBY Georissa filiasaulae new species
waz G. saulae (A, C, E, H-P) G. filiasaulae (B, D, F, G) G. saulae (A-B) 1adon
(C-F) uHuiluusna (G-) (G-H) siuusaniUaden () aulurhUaden (J-P)
sEUUAUNUEINAE (AnLUa9nn Haase Wae Schilthuizen, 2007; Schilthuizen

LazAny, 2012)

500 ym

JU# 2.27 msmm‘?faaqa Georissa Viwuwaﬁﬂsmwﬂﬁ’uwﬂﬂ wazUsemanununy (A)
G. monterosatiana Godwin-Austen & Neville, 1879 (B) G. carinata Sutcharit
& Jirapatrasilp, 2020 (C) G. carinata (AAKUa931n Sutcharit kazAng, 2020;

Vermeulen ay Aiken, 2020)
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Distribution
No. Species References
THA CHN MYA VIE LAO CAM MAS
1 Georissa anaemata Gredler, 1889 v Gredler 1889
2 Georissa anyiensis Khalik, Hendriks, Vermeulen & Schilthuizen, 2018 v Khalik et al. 2018
3 Georissa bachmanni Gredler, 1881 v Gredler 1881
BEDO 2017
4 Georissa bangueyensis E. A. Smith, 1895 v Smith. 1895
Khalik et al. 2019a
5 Georissa bauensis Khalik, Hendriks, Vermeulen & Schilthuizen, 2018 v Khalik et al. 2018
Marzuki et al. 2021
6 Georissa blanfordiana Stoliczka, 1871 v v Stoliczka 1871
BEDO 2017
7 Georissa borneensis E. A. Smith, 1895 v Smith 1895
Khalik et al. 2019a
8 Georissa carinata Sutcharit & Jirapatrasilp, 2020 v v Sutcharit et al. 2020
Vermeulen and Aiken 2020
9 Georissa chrysacme Mollendorff, 1900 v Mollendorff 1900
10 Georissa conspicua Mabille, 1887 v Mabille 1887
11 Georissa corrugata Khalik, Hendriks, Vermeulen & Schilthuizen, 2019 v Khalik et al. 2019a
12 Georissa decora Mdllendorff, 1900 v v Mollendorff 1900
Inkhavilay et al. 2019
13 Georissa everetti E. A. Smith, 1895 v Smith. 1895
Marzuki et al. 2021
Khalik et al. 2019a
14 Georissa exarata Méllendorff, 1900 v Mollendorff. 1900
15 Georissa filiasaulae Haase & Schilthuizen, 2007 v Haase and Schilthuizen. 2007
Khalik et al. 2019a
16 Georissa fraterna Theobald & Stoliczka, 1872 v Theobald and Stoliczka. 1872
17 Georissa frustrillum Benson, 1860 v Benson. 1860
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o A e a R, a ) a v a a . a Yo '
M1919N 2.2 ﬂﬂﬁﬁaLLagﬂqsﬂigﬂqﬂwqﬁQNﬂqﬁﬁiaQI‘UL@Lsﬁﬁmgquaaﬂlﬂﬂ\ﬂm LLag‘UigLVlﬂGUUGU'E]\‘]W@EJVHﬂ‘U'JaQa Georissa VII@?Uﬂ’]iiTENW (p2)

Distribution
No. Species References
THA CHN MYA VIE LAO CAM MAS

18 Georissa gomantonensis E. A. Smith, 1893 v Smith. 1893
Khalik et al. 2019a

19 Georissa hadra F. G. Thompson & Dance, 1983 v Thompson and Dance. 1983
Khalik et al. 2018

20 Georissa heudei Pilsbry & Y. Hirase, 1908 v Pilsbry and Hirase. 1908

21 Georissa hosei Godwin-Austen, 1889 v Godwin-Austen. 1889
Khalik et al. 2018
Marzuki et al. 2021

22 Georissa hungerfordiana Méllendorff, 1885 v Mollendorff. 1885

23 Georissa illex Benson, 1856 v v Benson. 1856
BEDO. 2017

24 Georissa insulae Khalik, Hendriks, Vermeulen & Schilthuizen, 2019 v Khalik et al. 2019a

25 Georissa kinabatanganensis Khalik, Hendriks, Vermeulen & v Khalik et al. 2018

Schilthuizen, 2018

26 Georissa kobelti Gredler, 1902 v Gredler. 1902
Khalik et al. 2018

27 Georissa leucococca Vermeulen, T.-S. Liew & Schilthuizen, 2015 v Vermeulen et al. 2015
Khalik et al. 2019a
Marzuki et al. 2021

28 Georissa liratula Stoliczka, 1871 v v Stoliczka. 1871
BEDO. 2017

29 Georissa menglunensis D.-N. Chen & G.-Q. Zhang, 1998 v Chen and Nevill. 1879

30 Georissa monterosatiana monterosatiana Godwin-Austen & G. Nevill, v v v Godwin-Austen and Nevill 1879

1879

Foon et al. 2007
BEDO 2017
Sutcharit et al. 2020




36

o A e a PR a o a v a =~ . ]
M1919N 2.2 3']EN']Uﬁ‘lJSUﬁLLa3ﬂ'ﬁﬂigﬂ']EJV]WQQN?TWﬁG]ﬁ@QIUL@Lﬁﬁﬁmzjuaaﬂlﬂﬂﬂim LLaz‘USzWlﬂﬁ]uﬁuawawnﬂmaqa Georissa ($8)

Distribution
No. Species References
THA

31 Georissa monterosatiana samuiana Mollendorff, 1894 v Mollendorff 1894
Panha and Burch 2005

32 Georissa muluensis Khalik, Hendriks, Vermeulen & Schilthuizen, 2018 Khalik et al. 2018

33 Georissa nephrostoma Vermeulen, T.-S. Liew & Schilthuizen, 2015 Vermeulen et al. 2015
Khalik et al. 2019a

34 Georissa niahensis Godwin-Austen, 1889 Godwin-Austen 1889
Khalik et al. 2018

35 Georissa pachysoma Vermeulen & Junau, 2007 Vermeulen and Junau 2007
Khalik et al. 2019a

36 Georissa plicatula Yen, 1969 Yen 1969

37 Georissa pyrrhoderma F. G. Thompson & Dance, 1983 Thompson and Dance 1983
Khalik et al. 2018
Khalik et al. 2019b

38 Georissa pyxis Benson, 1856 Benson 1856

39 Georissa rawesiana Benson, 1860 Benson 1860

40 Georissa saulae van Benthem Jutting, 1966 van Benthem Jutting 1966
Phung et al. 2017
Khalik et al. 2018

41 Georissa scalinella van Benthem Jutting, 1966 van Benthem Jutting 1966
Phung et al. 2017
Khalik et al. 2018

a2 Georissa semisculpta Godwin-Austen & G. Nevill, 1879 v Godwin-Austen and Nevill 1879
Foon et al. 2007
BEDO 2017

43 Georissa sepulutensis Khalik, Hendriks, Vermeulen & Schilthuizen, Khalik et al. 2018

2018
44 Georissa silaburensis Khalik, Hendriks, Vermeulen & Schilthuizen, 2018 Khalik et al. 2018

Khalik et al. 2019b
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Distribution
No. Species References
THA CHN MYA VIE LAO CAM MAS
45 Georissa similis E. A. Smith, 1893 v Smith 1893
Khalik et al. 2019a
46 Georissa sinensis Heude, 1882 v Heude 1882
47 Georissa sulcata Mollendorff, 1885 v Mollendorff 1885
48 Georissa trusmadi Khalik, Hendriks, Vermeulen & Schilthuizen, 2019 v Khalik et al. 2019a
49 Georissa williamsi Godwin-Austen, 1889 v v Godwin-Austen 1889
BEDO 2017
Phung et al. 2017
Khalik et al. 2019a
50 Georissa xesta F. G. Thompson & Dance, 1983 v Thompson and Dance 1983

Khalik et al. 2019a

* Distribution: THA = Thailand, CHN = China, MYA = Myanmar, VIE = Vietnam, LAO = Laos, CAM = Cambodia and MAS = Malaysia.
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3.1 é’haehmaawm%qaqa Georissa

drsniuiidionuniuyuiazan wazvinisiiuiied anesnIndiana Georissa 910
piinane 6 gilnna Tudseinalne laun aewmile aangiusenileanile (MAdaiw) M
nane MAngiuean nAnziunn waznield gliniraved1 ey 2 @nuTiiufIegne uay

v = a

GuiiniiianiagimansaerIssvuiinfifamenlinians lnglasuaiueuasiznanvaznig

[ a

AU51UINY1V9MBENININTIAUIIN WA NIETY 1590590 TRUT 91NA1ATITNEN AR
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WEIFNENT UMINLTEYTN

3.2.1 nsguan®e (Cylinder)

3.2.2 NARanNIIAdLuLanasle (Stereo microscope)

3.2.3 naeInanea (Digital camera)

3.2.4 MakiuMegs (Specimen bottle)

3.2:5 vanumldanmievIngusu (Laboratory or Duran bottle)

3.2.6 dutnia@aues 0 (Insect needle No.0)

3.2.7 (A309MIUATS (Magnetic stirrer)

3.2.8 130449415 (Balance)

3.2.9 ipSedeneuazIATgRn1maa (Gel documentation)

3.2.10 Lﬂ%\‘iﬁ’uﬁﬂﬁﬁmmﬂqﬁmam% (Global Positioning System: GPS) &¥a Garmin
JueTrex 10

3.2.11 p30sUumannvaaad (Heating box)

3.2.12 w3pslumies (Centrifuge)

3.2.13 wsestunissansanaznauanuidisey (Spin down)

3.2.14 Lﬂ‘%laﬁm’]mi@ﬂﬂﬁul,l,m (Spectrophotometer)

3.2.15 \ATedgumaaAnAaed (Heat box)

3.2.16 MMUNZLHLS (Petri dish)

3.2.17 198d1dnlnslusda (Gel electrophoresis)

3.2.18 Tousing1s (Spatula)



3.2.19 aziigaueanaged (Alcohol burner)

3.2.20 g3gUdien (Zip lock bag)

3.2.21 i (Tip)

3.2.22 wUA1sUBURAFBEN (Carbon tape)

3.2.23 wyiaAuans (Glass rod)

3.2.24 uyigniIAUaan3 (Capillary tube)

3.2.25 WiURn@I9819 (SEM specimen stub)

3.2.26 Uninas (Beaker)

3.2.27 Yn@Au (Forceps)

3.2.28 i (Paintbrush)

3.2.29 3ana8in (Scalpel)

3.2.30 WRuilu (Toothpick)

3.2.31 lulasthun (Micropipette)

3.2.32 niiesrnusiiler (Autoclave)

3.2.33 ieanneaut GF-1 Tuynainfduwe GF-1 Tissue DNA Extraction Kit (GF-1
columns)

3.2.34 Viaaawun3nan (Centrifuge tube) YU1A 1.5 Hadans

3.2.35 naeavnaed (Test tube)

3.2.36 viaenfi@ens (PCR tube)

3.2.37 viaeanen (Dropper)

3.2.38 @19imiuAngungil (Water bath)

3.3 @15A3

3.3.1 ansiafidmdunisdnundnuasynednguinervemasninda
1) lonuoaueanaded (Ethanol alcohol) 10 30 50 70 waz 95%
2) lideulansenlan (Sodium hydroxide; NaOH)
3) lelasiaulleseanlan (Hydrogen peroxide; H,0,)
8) dhndulaonide

3.3.2 gsiaddnumsanamiue wasinusunafibue
1) 10X standard Tagq reaction buffer
2) Absolute Ethanol

[

3) GF-1 Tissue DNA Extraction Kit Tugnarinfdweiiansiail Al
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- Elution Buffer
- Lysis Enhancer
- Proteinase K
- Tissue Genomic DNA Binding Buffer (Buffer TB)
- Tissue Lysis Buffer (Buffer TL)
- Wash Buffer
4) Deionize water
5) Deoxynucleotide triphosphates (dNTPs)
6) Magnesium chloride; MgCl,

7) Primer ANANT19T 3.1

M13199 3.1 nswesnldluuisegnlenadielse

ALY lwsiues fanalalna 919949
LCO1490 5 GGT CAA ATC ATA AAG AYA TGY G 3’ Folmer wag
COl
HCO2198 5" TAA ACT TCA GGG TGA CCA AAR CA 3’ Aty (1994)

8) Tag DNA Polymerase
3.3.3 @1sAlia M5 UNISAIIVEBUAMAI aZUSNITDIREULD
1) 6X loading dye
2) Agarose
3) Ethidium bromide; CyHy0BrNs
4) Marker VC 100 bp plus U3 Vivantis
5) Marker 1 kb US¥w Biolabs
6) Tris-borate-EDTA buffer. (TBE buffer)

3.4 350150 wduUns

3.4.1 fnwinsnszanennegiidansauiianiuniuyuuazan
Tun15d159aM0eNINTIENA Georissa USLINLTIBNIAUYULAZEN TIN1TIMHY
wazAumluan1unaein15d1539lu Google map 1ag81989aNUNUNKARUNETIUYUVDY

nsuNSNeINTETA (NSUNTWeINTEIA, 2561) (FUN 3.1) ANTNWINADUT VNS5 T

1%
[

WenwiAuyunsent szddnvazilefuluilloasBundimmdeutianidy Jausnind1san

A5 LANTY 3ol v Tuatuandesda @1933lnen1sduminunaiiontan
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#ujurianiogatos 2-3 90 o danuiiudieg Ineirunavedunlunsdsaseeenig
30-50 was mnduuinaniglua drsvnauslinaraudsiuaiidn 30-50 W Honuae
woenINIana Georissa Wneldldduiluniauindulunsiiuisgsluiuiifiuis wazmn

Y 1w

L Ada a & a ~ A Al a S = v 2 W '
wunilendu veenndvziinisindeunluusiiady Jwedldniulunsiiuiegaresnin
37 andunvasluranuieg 1 Jeaziiumedmesnindlana Georissa dnufiazogs
v Y] v I3 Y] [l a a 3 d‘ Y 1 = dl v a wa [
oy 5-10 f1 NTBUNUAIBEAUUTIINT e Feg1aUianvaeviesljUan1s ¥aeain
& a o v A o v & A A A W A vy
JuiRunagenlmdueln tevinliilslevaswmasniniidameanainmuasn wineldunan
24 7119 MnTuAUSNEIFg19En Taan1sAuLeanagad 50% waztAulan 4 %3e -20 99A1

AL E
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JUM 3.1 ununiteniwiuyuludssinalnevensuninensssdl (nsunsnenssseal, 2561)
wnansthluenansianulidwiumsldanuienisfinvimindu leygalmhluldusslemisunisen

Laidnsdilaensdu Snvwvnuiilvinaudadiien wagdesdneddisdiveaenaisynasandnsluly
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3.4.2 FasuUNVBENINIMNLANBALINEMFILANEN
3.4.2.1 \W3udiagnmeEnInga

Tunsf@nudnvaensduguingwestdenvies 13uann1siasoy
e Insnsthedamvesniniaana Georissa 1ndesdesnelindesganssmiLuuaines
To (Stereo microscope) Liladnduunsegunudnuasyaduguiuanaaiu Janasid
Tlunisuuangu loun sunsadden vuinaugaeulden dnvaeatgiduuuindden
anving uazdnunuzvesUawden Wedunmiiunuuanididausneenainduuduudld
Pnfudiegadnuilanng 1wy degiamesnindiana Georissa fiuldFaniadiaent
Fminias Funadiurnuunnsieweatdentd 2 suuuy Guvilnaiuiiegwhetu 2 1in

(% ! 2/ a o 1 N (% A A ! U !
NAIANUENAULANATGLA Fiife8 1919817 2 E‘Uaﬂwmx AB LWaanLan kasmIveIy

md)}

< A Ao’ ¥ a = v A a A a oA !
an vndudenainulianduniemunduneniuniiuyu luuddeneiaasiivielsl
dUaldon agvinisAndensiegisesniniandvuinlafiyle uaztmndavhenuazenn
14 2‘; = =~ = a 1 = =) i
Agazen WasnvesuUaandzdasuiiuymneaiuseuddonieniuuuiduves
Wienlildlalasiwuiatosnladlunsiaueagein 1ntusnieblaliuisain Weuisain
3zvin1sAaiendnulunsAnwidnwaensdagIuine (Type specimens) (Harvey,
2024) luwsaz Uhuufianmnsadauenanuuanasla Insutseendy 2 Usgianman fe lala
Inl (Holotype) WusegandnifissirpgrnienEnumenionsienuauwsn Tiduduny
lun1sesuieadddlmi Feesdestidneneiianysalunigaluyaghuuiiedny Wy 3unse

6|

anwurariduuuindisngaving Wusu wazwisiind (Paratype) Wuraagndu  Tuga

=

sunuuigwenmileninsmaedidlalalnl iieldlunissyyatidduu 4

9

tsegeneanindansuunssanalasud fiduinsidauvenauin 1
fadwns antunnaudiuiesaddonveslilassuiuiidesnis tas senmpsnea
PURS o) FBaUFenTeY (Callomon, 2019) lakn AN AU ATURES AUV Laza
d¥ho (Digital photography) waziniegaldennegsiuludswlauiananlunguviia
AefuiifeanisanenmeenaedanTIALaIanATOURUUAINTIA (Scanning Electron
Microscope; SEM) AnUuLviu@nrn19819 (SEM Specimen stub) lagldinuaisuou Tae
argnluaIusg 9 lain a1unmidn (Shell apertural view) a1aa18uwILUa0ndANIAIN
Waenusnia (Sculpture of teleconch) 19LAAWINAT1UNNU (Protoconch frontal view)
arnaguulInUdenusniia (Sculpture of protoconch) saulufisTaldanaiuniiuag
Aunad (Operculum frontal and ventral view) d@usinagvan laaslurasanaass wails
ansavaslufoslansonled 1% (wi) Uslugrsiheuaugungi(Water bath) 7 70 asan
wandea Wuian 10-20 Wi (FauUasann Geiger wazamz, 2007) 1l eAsuiian wasly

A199ANURIVUITULINLLAEY doanglandesgansIAtkuUaIneIle IgnU 3 A9Lenanan
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M Ae Wasnuey MlaUden wazuruiluwsgan lWaenviesuaziUaudenlinseusiegs
WULRAEINUNIWMSENAIRE 1 UFonUa 1Ry

druusufiuuagan tanddetindu 4-5 ass nduagyiinisdrede
ofianoanssedarundududl 10 30 50 uaz 70% Fvluudazanududy awdaislfiduna
5-10 w19 (Dumrongrojwattana kag Tanmuangpak, 2020) LazAAuuLILA1A10aa13
(Capillary tube) 719U SEM Specimen stub Tagldinuaniuey aniumniis3liuseain
wdr3 st liarenImirendoaganssaldidnasaunuudoInsin o WeslfuRnisndes
QaMsImi AngIneImans uninerdoysmn uazaudiniesdleInenmans anzinemans
antumaluladnszasunatdinmummsainnseds

3.4.2.2 Anwdnuasineduguing1vameenings

1a991NNITIN30U 0819 Lazilaisnmadneauaznmdiannseu
LUUADINTIA Avianesusiednumrdnguing1veildenvtodnwneiannsadunadiu
Ifarnawsanans InednualenIed g uINeIve Mo sNINa e 1999 uITeves
Vermeulen wag Whitten (1998); Panha wag Burch. (2005) TagaginlueSugteyaludu
Y999YNIII51 ¥0 Systematics FuTunisinveismgnnieynsfisy Tnesuidedifuves
mn%’;ﬂqa Georissa 3¥QnInagluaed Hydrocenidae Troschel, 1857 13deae Neritimorpha
Koken, 1896 @n @ Georissa Blanford, 1864 ﬁ'gldﬁ Georissa pyxis Benson, 1856 vduau
$189UeNA Georissa {WuAulsn wasToyalunisusznoudesurelua®@di « Ussnouse
Foineremans mnidurialilazasinede sp. nov.) UssLnnvesdied e (Type material)
19 Holotype Paratype 1usiu Inglunsazussinnvesinedns szfinnsinuuingsvaalien
(Shell height; SH) A31un319veRUAan (Shell width; SW) LagaugIvesuniuden
(Aperture height) ATuniiswestniuden (Aperture width) Tumiaefiaduing saumasiuiy
Udaen (Whorl; W) I@EJmsﬁwgﬂmwmi’mummﬁuiﬂiLmim ImageJ version 1.8.0.
(Schneider et al. 2012) Fsagiflsuruniumasday 1 fadiuns vunszandladuia an1uii
wuLae (Type locality) Iugeamuiluaz foguaaannl 3amﬁqﬁﬁ®wnqﬁmam% Ugnfimans
(Etymology) 1unisimuadealddsn d7unanesls dezdedisindniainawiaziiu
A8 U8 NwElAYYBANARTUNBLUUALLDYA (Diagnosis) A185UI8aNwMElABaLLDEA
(Description) Usgnausierinugeasldanaglunguuuiale wu awimdnuin (Minute) 1Ju
Wionuuuaudrenioiunnn Aden sunsavden fwiunaudenttun Snunrgunse
LarAIRAEEEAULERLINTBNUAeN dnunrTTiTnuTesaeduUIUFnantine
seaUden dnwavarse dnwuzsUnsiuaralnasveshUailien uavdnuuglndifemse

unne1eiuatddlatng (Differential diagnosis)
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Iumsﬁﬂmé’ﬂwmsmaﬁm@m'eNLLcquULLi@awawaamﬂ%a LYINNT
FUNAANBULNAWNALAINAINATNDLENATOULUUADINTIAVNTAUY 1H8991NVUIAVDILN LAY
a -QII [ a o v a I =1 a 1
wsgardvueianiiull Maswegveindedanasleoliaiusouewniuiesgazidenro sy
Huwsnarveweeniniala agUsenaudiguadfiuiivdoudunaiownl wazdin1sdnises
wnzivasiuvesluwsiazund Jaunuiiuusganasiaieiu 3 dnwae Ao Wunats (Central

(5

tooth) @9aziiiiewmiednIoludiunans wazianuanuns Wude (Lateral teeth) azogdn

Y
)=

9ndlunans fdnuazfiunnsnaainiiunans wagiluiy (Marginal teeth) agfinainitudia i
dnwaigiuandnsanilunans WeeSuiednway wagduiuunvesiuudardnuusud avdl
n1351891ud g Ukuuvekuiuesgar luliasuaanieiendi gasiuusgan (Radula
formula) 14U Dumrongrojwattana kag Tanmuangpak (2020) Ladiseaudusuiiugsgan
yoweeana Aulacospira Hgnsituiiy 7-8:4:1:4:7-8 nanide filunans 13 fludhedidnou 4
3 uariluiu 78 4
3.4.3 szyriaviesnindadediiueuislén
3.4.3.1 MIFNARLIULD

arnflouLesnog1IMaEMINAana Georissa Tldn Wy Aug NG
yoaiAeniiligunuvunnetu Ingldynarnfidue GF-1 Tissue DNA Extraction Kit 133270
nadeseehaverasnanidenrientsnssmaenldiuanasn titiovasiegavosns
AULTUNIHA B Lardaadang1aaanIndafas induiii s e 12 ad s
Tissue Lysis buffer (TL buffer) U3unas 150 Tulpsans asluluudnasiodimes anduld

= 1 v U U 1

fnar1indudtegmetlnaziden wavidu TL buffer asluan 150 lulasdng gaaisazane
viavunaslumaesuun 1.5 Saaans win Proteinase K U315 20 lulasans ¥in1s Vortex
wddin Lysis Enhancer Usunns 12 lalasans ¥in1s Vortex anntudaluiadasuunaon
Nna09 (Heating box) ﬁqquﬁ 70 sdwaea [Wunan 253 Falalg naunaealuinnn 9
15-30 Wil Wleasuiial Wi RNase A U3uns 20 lalesans vinisndunasnlian waziily
valuguuidoftonmnd 37 esmmeaidoa Wunan 10-w174AN Tissue Genomic DNA Binding
Buffer (TB buffer) U31n5 600 lulasans sinns Vortex inluvaiionmagdl 70 ssmwaidea
Juian 10wl win Absolute ethanol (ki) Usuns 200 lulasdns ndunasnliun ga
arsavansdiulalsuns 650 lulasans adlunrasanedutl Wiluduwiesiinnuisiseu 5,000
seuslowit iunan 1 wift mansazanedndladia udgeasaraednlafindeadlunasn
modutl peduy thludumiesfinudaseu 5,000 seuseunit Wunan 1 il wansazane
daulaits dludum ssuresnadeiinnnaugaseu 10,000 seusewnd Wuan 1wl w
ansazanediulans Srovaonnedudldadlunaonauin 1.5 dadans 9anbudiy Elution

buffer (EB buffer) fikun1sunfigavgil 65 ssriwaidia Usins 15-20 lulasing 1eitald
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Ngaungiiviealunial 2 wii wanhluduwisafianuiaseu 5,000 seudeuit Wuwan 1

Y9 LLasLﬁU%’ﬂmmiazmaﬁLSuLaﬁqmmgﬁ 4 9IANYALTUEA 1150 -20 DIANLYALTYE WALUA
wuefivihnsaialaluasiaaeulsun wasaunmsely

lunsnsiaaeuysunavesidue vldlaeiaain1sganduwasfiniiy

819AAU 260 WILULNAT Uaz 280 WILULUAT (OD,e/OD4g0) LNDILATIENANUUTANT VRS

a g | ) | P | A& Y] vy a £

asavanefdue Mnturednsideglutie 1.6-1.8 uansi Adulenaialadanuuians

LAZATINADUAUNINTDIA LI UDA83519a81anINnsIn384 (Gel Electrophoresis) 1B ufiu

YUIARLDULBNINTFIN 1,000 guva neldhiduenadnlauiuing 3-5 lulasdng wauiu 3X

loading dye U3uas 2 lulasans Feagldoznilsaaa 1% (w/v) Tu 0.5X TBE buffer Inaly

LAS09L98DLANINTINSFa NAus19Fng 150 Thas Lual 25-30 Uil dautaasaLasiie

uluslug (Ethidium bromide) 1Juian 10 w19 AnuUa1992818IN&Y 1WuLIan 5-10 U1

dou9a wazvunnn naelawasdans1lilotanniatas 99018LasIAsIERiN1NL9a (Gel

documentation)
a a a a2 v a aaa 1 a
3.4.3.2 mswaUnaauetsmatiaufizetgnlineaiueisa
o a & o | A o o a a a2 P a

Y150 ULBUDIN D19 ETN AN A LA UNNUUSUIUALDULBA 8L NATIA

Ujnsengnlynediueisa Insldeseuiinviinafiadme (Thermal cycle) luntmaonii@ons

USumsanslunisunsendiuonssaunmun 25 lulasans deusunaasildlumeaia

1 a

fnsengnlenediueisa Awm13n9i 3.2

[l

o a a a & v a g Y o |
‘V]']ﬂ']iL‘WllUiﬁJ']m@LBUL'E]@'JEJWLQUL@‘U']ﬁi?’I@G]']LL‘VTUQ Cytochrome C

oxidase 1'(COI) Usadlulnsaauese laaldaniizn1sinUsuufiduesmisnem 3.3

M131991 3.2 daudszneululgitegnlgwediueisa

v v 1 L% [l
AULTUYY YSUnS6anN29819
d15azane

Fudu (lulasans)
A1TazaneRLouLe 1.0
Deionized water 16.75
Standard Tag reaction buffer 10X 2.5
Magnesium Chloride; MgCl, 25 mM 1.5
Deoxynucleotide triphosphates; dNTPs 25 mM 1.0
Forward primer 10 pmol 1.0
Reverse primer 10 pmol 1.0
Tag DNA Polymerase 5,000 U/ml 0.25

YSUHTITILTNUA 25.0
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A15197 3.3 anelglun1siuUS U ALBULD

goumgdl .
. . & 1287 AW LaNEIT
Aunde  dlwsies  umau (29fn . . -
- (um)  sau 91489
LYaLYeE)
Initial denaturation 94 5.00 1
Denaturation 94 0.15 Khalik
LCO1490/
COl Annealing 50 0.30 40 AY ALY
HCO2198
Extension 72 0.40 (2018)
Final extension 12 5.00 1

WieuanUfizeanidnafiweisa dwdndunigersilaunsiaaeusuin
ay 1 1% aa a < aAa = [ a 1 Y a v} faa
FudrumeIsiadianinslisda euiuruamidweannsgiu-100 dwd aglindnduenig
91503005 1-3 lulAsans wauiu 3X loading dye Usunns 2 lulasans Tagld 1% oxnilsa
1wa 11 0.5X TBE buffer #sldipSasaadianinslnsda Naua1edng 150 1aad 1Wuiian 25-
30 U GouaaseeSiteulusiug Wuad 10 Wi antuaieensdindu unan 5-10 ui
waddnaRakazliunNINA8lLaseansleenaleAsad Gel document NNUUAINTID
A1PUTAAL NP Ve AR T U AT AUSEN U2Bio Usemanind waltinaasudiaalelng
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mnugadenlauinde 1.0-2.4 fadums wazraden $1um 3-4 3

4.2.1.2 na;m‘/’i 2 N3TEAINNANLATIVREY (Body whorl slopes downward:
B) i 1 JUuuu (B1). Ao EYMO1 Tasudanadengavo azdidnuniziiainas wagdanaiiiy
aneduluwuadesed ndaruluvinusesldenvenatiangavine luflazse Uinden
wazeUatdeniigusendnefudivasusuuuiy (Rhombate shape) fuunaniugadden
Tngiady 1.7-2.0 fadums wazraUdon $1uau 3-4 2

4.2.1.3 na::u‘ﬁ' 3 135937889 (High conical shape: C) i1 2 JUuuy (C1-C2)
SowSeuiflsudugunsdu 9 azdiunuuandsldainaugs wazauuauvemsaUEend
AABAUNTZEY ‘luLm'azNLﬂé'aﬂazﬁau%’ﬂaﬂf’mmmﬂ’ngﬂmaﬁu o Jazho H1UnUdonay
yun waed 2 $u Tnedudl 1 AedTaden uasdud 2 Lﬂu%uﬁugu WAz untvesUn
Waenilaanvaiuangarudnaradunnan (Concentric) Fsutsoonmudnuuzesans

uwnUdenantie. (Last/body whorl) &sil
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- sUuuUl 1 S8nuairaneiduyus (Striae/spiral lines: C1) As CPWO3
aenduaryuiuannidenidntios i 1 9da fuueaugaudenlaeade 2.5-3.4 Taduns
wagrafion 91udu 4-5 29

- 3UuUUfl 2 fdnwaraisiduyuunan (Carinae sculpture: C2) fio
WCAO1 aneiduasiidnuniziiyueenmnaniudensnnnitaneiduyumadoduiaudiii & 1
sUuv Slnamugaddenlaeiads 1.8-2.6 fadluns uazdaddon $1uu -5 29

4.2.1.4 ﬂq'mﬁ 4 ns9naunazs (Globose/Ovate-conical shape: D) agil
dnwaznanie’ onasuilufsuinainuden dudugunseiiannsonuaeldialy wasd
Snusnitgadlerivuiugunsedu 4 39 4 ngueos ulsmudnuazareiduuiuUden
anvine dadl

ngugond 1 ataiduyuuvay (D) 4 1 3Uuuu Ao CPWOI 0553
auiduaaengavneidnvaryuuranegsalen duuiamwgaudenlaeiads 1.9-2.4
fafluns wavrauuion 97131 4-599

ngudaeil 2 a18indn (Scalariform: D2) argiduseUrLUdonasil
Snuniziiduoanuminwdonadieruinn i 5 ULV (D2.1-2.5) il

- 5ULUUT 1 Ae SMZ01 uay STTO1 n5e5 tendnuaiiUdenaziidunids
fu1 voawAenddu awSuiindalusaddent 3 medusziianuduinninguuuudvlungudes
il fvuneugaddenineedy 1.8-2.2 fadens wazanudon S 35 29 (02.1)

- UMUUT 2 fig SNTO1 M543 9ziauiiindnluraiudend 3 azdianeyusm
unsnsgrisaneiduniiings douiaanugaddeninede 2.0-2.4 fadluns wazradden
317U 34 19(D2.2)

~Uuuul 3 Ao SUTOL wse Wienaeddtma Bufindaluaauden
7l 3 aeduteiimnidvdesningUiuudy fvuwnanugaudenlasiods 1.8-2.0 Jaduns uas
JaUden 91U 3-4 99 (D2.3)

- JULUU 4 fip SKSO1 wag SRKOL vSsnay dwilvunnvaaden uay
\ndnazflvunadilvgnirsuiuudu 3uiindaluiavdend 2 duunenugaddenlneiade
1.9-2.7 Taduns uazduUion 31w 3-4 19 (D2.4)

- 5UuuUTl 5 A SNDO1 9zdidnwanidunsdd fvuranirsweaden
fosniguuuudu Fuiindelusaudent 3 dvuinanugaudenlasads 2.0-2.3 faduns
wagraion 91uIu 3-4 19 (D2.5)

n'sjufjaﬂ‘ﬁ 3 mjummﬁuguﬁ?ﬂ (Striae/spiral line sculpture: D3) i
4 3LV (D3.1-D3.4) fsil
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- gULUUT 1 Ae NPCOT wag NPLO2 n5snan aneiduiinamud i lsl
asiiane funamnugaldenlagiads 2.0-2.4 fadiuns uazdaddon $1um 3-4 21 (D3.1)

- 5ULUUT 2 A CSBOT wag CKPO1 1543 aneidufimnudasiiave 1
yuaemgaldenlneiade 1.8-2.2 Tadluns wayaauden $1uau 3-4 2 (D3.2)

- 'gﬂLLUU‘ﬁ 3 flo ECG02 n39nay anewduasAsudesuluiuden vin
Tidnaaeiduldenn Tvunnrwgaldenlagiods 2.2-2.8 fladwns waziaUdon Sy
3-4 99 (D3.3)

- 5UuUUTl 4 A SKNOT STNOT SPZ01 waz SSVO1 nsenas aneduay
finufgeannninguuuudu 9 deuinanugavdenlaeinds 2.1-2.6 fadwng uazauden
9119 3-5 29 (D3.4)

ngugawdl 4 nguaneyugs (Liae sculpture: D4) fifie 10 JUuUY
(D4.1-6.10) e

- ULYU§ 1/ Ao EHYOL CTSO1 CSMO1 waz SMZ02 nsenay slvuna
Lﬂﬁaﬂimgmm’ngmwuﬁu 9 LLaﬂmjﬁqmﬁaLﬁauﬁuﬁaaéﬂaﬁwmﬁﬁﬂm AYu1AAES
Wasnlneiade 2.2-3.5 fiaains Lazaden $1uau 3-5 2a lufedrs CTSO1 wag CSMO1
sefifadunihvesiladoniiapanermuaniaaudnatanduisnay (04.1)

- JUNuUTl 2 fie EMKOT ECGO1 waw EKBOT 1593 dvunnAnaigaiUden
Tngiade 2.0-2.9 fadums wazasdon 1 3-5 19 (D4:2)

- sUwUUT 3 Ale WKLOT SCWO1 wag SKPOT w353 uihaihnidenas
fidnvazfiainasadrsdaau fouinaugaldenlneads 2.0-2.5 Jadlns tagiadien
31U 3-4 29(D4.3)

- E‘ULL‘U‘U‘V]I 4 Aw EPTO1-NEPSO1 NEDBO1 STSO1 Wag CCLO2 nsinay
anoduaziimnfinnniisuuuudy 9 fvuinmnugadenlaeiads 2.0-2.5 fadung uazas
wWien 91u7u 3-599(D4.4)

- ULUUT 5. Ag SKCO1 NPLOT-waz WTJ01 azadneriu D4.4 usiaeidu
ilawdtesnin fluuerugalientaeiade 1.5-2.3 fadwng wazdadden $1uau 3-5
1 (D4.5)

- 5ULUUT 6 AB WCDO1 way WSTO1 w593 Uanidenvsddnuas
wileufiuaslunuiuey fuuamiugaudenlneiade 1.4-2.0 fadiuns wazaadden Sy
3-4 73 (D4.6)

- gULUUT 7 Ao CPWO4 CPTO1 wag CTMOT 593 dnwnizadnefiy
D45 usilauivesmeiduiivosnin Svunnugaudeniagiads 1.8-2.4 faduns LAzl

Waen 911U 3-4 29 (D4.7)
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- 5UuUU7l 8 Ae SPDO1 SSLOT Az STLOZ2 M543 dnwaizAdneiu DA.7
uAfvuIeTiEnndn fvunanugaudenlaeiade 1.4-1.9 fadwns uaziaUden dwau 3-4
1 (D4.8)

- 5UNUUT 9 Ao NEDBO2 SKYO1 CCLOT way NEPS02 W53 Ad1efy
D4.2 usflvundidnnd fuernugaudenineinde 1.3-2.4 fadiuns uavaaUden Sy
3-533(D4.9)

- U7 10 Ao NPCO2 SBBO1 uaw SPYO1 nsanay dvunnveaden
fidnflgnilofioutufognaiomniidnu fuuinanugaudenlneeds 1.1-1.3 faduns
uwagraiion 913 3-4 23 (D4.10)

4.2.2 WaveINISANEIANEENIFugIuINe v LY
usaewsuiuramesnInItana Georissa ldinsAnuamudnuazms
Fuguinen nuin usganiliies 1wy fdnwanduiuy Rhipidoglossate Tnsanwauy
Funaldainan SEM Ae (duuuiiuuuuindesvuing il 2 dudendudouruiiuung

(SUT 8.18F, 4.21F; 4.29F, 4.35F) Inefiunuiuursaziifiunaiy (Central teeth) YUIALANDY

Y

v o

Faefu 5 & Siludg (Lateral teeth) 5 wen wagiludu (Marginal teeth) 2 wan azuiuldi
ilunansaedauannns wozdlgunsuuudinasuatony Hudhasddedifoungn uasdu
aduriy 7 aidnvaznd i unsudu 1ae G guinquelirata sp. nov. & 9-13 3 G.
kohsichangensis sp. nov. & 7-11 qa sagitta sp. nov. kay G. digitinota sp. nov. i 7-13
§ Fellutrslunsarunaiivnndnasiasfiuthaousaluauiedauni 5 dawitusuesd
Snvagadetunsudu Tnefiaefivuinvesdilufivindu 6. quinguelirata'sp. nov. G. sagitta
sp. nov. wa¥ G. digitinota sp. nov. § 12-14 4 uaz G. kohsichangensis sp. nov. il 14-18
§ ety gesitunasvesminiaana Georissa TunisAnwiaded Ao 2:5:14141+1+1+1+41:5:2
eI Sy 2 wes seflude 5 e seflunatsunnidn 5 @ sefludng 5wy sedly
31 2 um TneunBnaluudn wHuksna1Eilgiunataie 1 g vselaifflunans dslunis
senugasitunandluaded gduedsmnuuansadnuns wasiemsidunsldluusiasd las
funansdi 1 uaz 2 Weluniawnn funa1adi 3 JOuunf warilunasdd 4 uas 5 1Al
e dnwarivsmnguiuiuandifuinnuldaninsesilunans fauwuiluusgaives
MeBVINAIaNa Georissa 1 4 wiialvaifinanaliludredu faruadioadstumn Tasaana
waneef dunald S oed1uIu uazruinvesiiy aenadoifusuideves Haase uas
Schilthuizen (2007) lavinsfnwdnuwaenaduguinerveadien uavkauiluwsganves
G. filiasaulae aduaewugdiii sdunvln Tnsifusivsuanaelusfuguumnie
vesiilen Usswana@s annnisAnwwaindenaiiuin ladifunans sgrglsinig wanwan

Y Y] A ~ A o & a a 1% = - =
BWQQUWUﬁuaﬂngLVa’]UIWS’]ﬂ Lu@ﬂ'ﬂqﬂWUVlaQLﬂG]WTU?JLWEJQ@']UL@EJ'JW?@@ﬂW’]UWUQIH
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= 14

P29a1AINsAne dnvasiul fanuadisadetuuiuiiuLsgaivemosniniaana
Hydrocena ﬁf'fﬂagﬂmﬁlﬁmﬁ’u (Family Hydrocenidae Troschel, 1857) Fefiftunansvun
8N 3 @ Tneilgnsilunanady co1:(1+1+1):1:0 (Egorov 2005) Medunsdmiuusazviin of
TustadonisdsdeTnereans Insldndnues ICZN aunissanaanyn1seynsuis u

(Systematics)
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Morphological characteristics

Group Isolate Shell Shape Shell size Teleconch sculpture Operculum
in height (mm) Whorl Shape Surface pattern
Al - CPWO02 Edge 1.4-2.4 3-4 convex radial ribs, lirae-style semi-rounded paucispiral
B1 - EYMO1 Body whorl slightly downward 1.7-2.0 3-4 lirae-style rhombate paucispiral
C1l - CPWO03 High conical 2.5-3.4 4-5 lirae-style semi-rounded concentric
c2 - WCAO1 High conical 1.8-29 4-5 carinae-style semi-rounded concentric
D1 - CPWO1 Ovate-conical 1.9-2.4 35 carinae-style, weak growth lines semi-rounded paucispiral
D2.1 - SMZ01, STT01 Ovate-conical 1.8-2.2 3-5 scalariform semi-rounded paucispiral
D2.2 - SNTO1 Ovate-conical 2.0-24 3-4 scalariform, weak growth lines semi-rounded paucispiral
D2.3 - SUTO1 Ovate-conical 1.8-2.0 34 scalariform semi-rounded paucispiral
D2.4 - SKS01, SRKO1 Globose-conical 1.9-2.7 34 scalariform semi-rounded paucispiral
D2.5 - SNDO1 Ovate-conical 2.0-2.3 3-4 scalariform semi-rounded paucispiral
D3.1 - NPCO1, NPLO2 Globose-conical 2.0-2.4 3-4 striae or spiral lines semi-rounded paucispiral
D3.2 D3.2.1-3.2.2 CSBO1, CKPO1 Ovate-conical I8 2= 34 striae or spiral lines semi-rounded paucispiral
D33 - ECG02 Globose-conical 2.1-2.6 34 striae or spiral lines semi-rounded paucispiral
D3.4 D3.4.1-3.4.3 SKNO1, STNO1, SPZ01, SSVO1 Globose-conical 2.2-2.6 35 striae or spiral lines semi-rounded paucispiral
D4.1 D4.1.1-D4.1.3 CSMO01, CTS01, EHY01, SMZ02 Ovate-conical 2.2-35 35 lirae-style semi-rounded concentric, paucispiral
Da.2 D4.2.1-4.2.4 EMKO1, ECGO1, EKBO1 Ovate-conical 2.0-2.9 3-5 lirae-style semi-rounded paucispiral
D4.3 D4.3.1-D4.3.3 WKLO1, STLO1, SCWO01, SKPO1 Ovate-conical 2.0-2.5 3-4 lirae-style semi-rounded paucispiral
D4.4 D4.4.1-D4.4.2 SPT01, NEPSO1, NEDBO1, STS01, CCL0O2 Globose-conical 2.0-2.5 35 lirae-style semi-rounded paucispiral
Da.5 D4.5.1-4.5.3 SKCO01, NPLO1,WTJO1 Ovate-conical 15-2.3 3-5 lirae-style semi-rounded paucispiral
Da.6 D4.6.1-D4.6.2 WCDO01, WSTO01 Ovate-conical 1.4-2.0 34 lirae-style semi-rounded paucispiral
Da.7 D4.7.1-4.7.3 CPWO04, CPTO1, CTMO1 Ovate-conical 1.8-2.4 34 lirae-style semi-rounded paucispiral
D4.8 - SPDO1, SSLO1, STLO2 Ovate-conical 1.4-1.9 34 lirae-style semi-rounded paucispiral
D4.9 D4.9.1-4.9.3 NEDB02, SKY01, CCLO1, NEPS02 Ovate-conical 1.3-2.4 3-5 lirae-style semi-rounded paucispiral
D4.10 D4.10.1-4.10.2 NPC02, SBBO1, SPY01 Globose-conical 1.1-13 3-4 lirae-style semi-rounded paucispiral
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A1 Edge shape | B1 Body whorl slops D Globose/Ovate-conical shape
downward D1 carinae sculpture D2 Scalariform

D2.1 D2.2

D3 striae/spiral lines
D3.1

»
NPCO1

D4 liae sculpture
D4.1

an

WKLO1

wcoo
D4.10
D4.104  D4.10.2

NEDBO02 NEPS02
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4.3 uan1552yTlaneenInIIRIBROWBUISIAN

nEanMsUsEviesNGIana Georissa MudnurdugIUIneT Svanunsndaduun
sonidungu TnsazyhnsafnAduesuuuuremesnindieiay 1-2 feg lelvinisdn
Suuniduluegnegnies uazusiugunniign 39ldvhnsldfidueuisldnlunisyed ad3d
(Identity) WieludeyaUszneunuide wazduduilndifsstuguteyaiidunesniniiana
Georissa snntfosifiedla Tagldvinnsatafiduieandiegramesnindiana Georissa waz
ihlufinnamiduessujizognlsneTweisaviomaiafidons (PCR) udimansioei
W05 lelunsraaeunanin uazuiuniadieisinadidninslnida lnsluusiom
Cytochrome c oxidase subunit | (COI) ﬁaadiwamai‘ LCO1490/HCO2198 ﬁﬂﬁ?@&hﬂ'gﬂﬁ
4.7 WHushogrmesnininana Georissa il 3 UMUL A ngafl. 2 nssszminenauuazimasy
(B1) 9neeeudiu (nnsdds) Smdavan3 lunquil 2 (EYM01.03) uaz 3 (EYMO1.04) nguil
4 yssnandifiansduyus (03.4.1) 1 Tnawiealnsan Swminane uazngui 3 v

a o o/ Y !

n9egeianeduLUuRLsh (C1) Mg Singvios d wud aansadianiinudidule
¢ Fanundnsusliidonsi 700 atua Antduiidnsadiduiinalelndiuien U2Bio
Usgmannd wasirainvilapdlolndludinsieiaaelusinsy BLAST (Basic Local
Alignment Search Tool) Iug’l UY D 3,8 NCBI (National Center for Biotechnology
Information) 1l el#$uradiuiinalelnd agluinsiiasgsimyadulnsmeuudduil
ndlelndluusaziinuemesnindlana Georissa Inslflusunsu BioEdit wuin wanfusin

~ 6l

For5nnsruvwaLLde fvuiamin 709 Awa fagun 4.8 Wusieensviesnindiana Georissa

a v [ v )=

il 4 yUnuy feil fegengudl 4 nssnad Taneiduyuuranainailyd Smingiesii
(CPW01.01) TArA21uLnilon 84.88% va3aUd Georissa hungerfordi 341U Accession
MK505430 nguifl 2 visasgvinananiaemden (B1) 3nnaensuiiu (1n1edd) Samfavays
(EYM01.03) dAqpautvdau 85.88% vosaldd Georissa bauensis #54iU Accession
MHO033940 ngudi 4 n3inauf Tanerduyugs (D4.2.1) Mndadinent Sminaseudn
(EMK01.02) ia1A21uinid oy 85.55% we4aUdd Georissa anyiensis #3531 U Accession
MH033924 wagnauil 4 nssnauiiiansiduyusih (03.4.1) 9inTaduadesinsanu famia
ana (SKN01.05) da1a31uniion 86.50% vosal4d Georissa pyrrhoderma »54iu
Accession MK811483 1ila1Seuiisunesniniiana Georissa 4 ULUY wudiuiang
Tndfiunnsnefusionn 156 suvils (1397l 4.9) Bandu 229% ndiavan 709 giua waned
weEvNAAANE Georissa 9 4 JUMUVE fanuuansnafudeudisg oraidesnaindnvas
mafauguine Swdsmalvigduiindlelnduandraiu mnduiluliesgierudsiusms

Funnseold
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& v ! = v A ® a v o - = A ® =
wennil luureiiegns WeadnfduearnvesnInwad iluiuunaumidued
Fuwniis COl wudn lalanunsaiiuusinafidueld lneangdiegisainnanawmilenlasu
NMIOUATILIRYILAIERTI9158 Wedsnl aselsatdaun lakunisifiusnuidiedisaniy
3 =~ Y v oA I o e ! D=
lenuBaKeaneged 95% Juduanududuigaiuiaiuiunaiel Jevdwalvaiouie
amelusegsanidenanimaunianal Weliiguiuruiadlsgnannivuinanugaiies 1-3
a a o O v a  a a v o - o |
fadwns lnedivavue 4 sUuuuilianansamiudsnaduela fe sULUUN 1 19819910
Aoer1t1e Taninldiesse (NPCO1) Tnawua Fandalisssie (NPLO2) sUMUUT 2 feg1a
1NABYHITIE FINTATEa518 (NPCO2) kagiuuuui 3 Tawia1usenu Jwmingiiesid

(CPTO1) mstAusnwsedvaniiluenuoalanegadANITLTUN 50%
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Fvana Georissa 31U 4 JURUL/AUTA (sip)

siasa819vaeR19E19MRENINIENA Georissa (Isolate)
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Fvana Georissa 31U 4 JURUL/AUTA (sip)

siasa819vaeR19E19MRENINIENA Georissa (Isolate)

AL
CPW01.01 EYMO01.03 EMK01.02 SKNO01.05
569 A A G A
572 T T G T
575 A A G G
578 G T G G
590 G G G T
603 T C C C
605 G T T T
611 C A T T
614 T T C T
617 T il G G
623 i r C T
632 T T G A
644 T T i G
647 G T G T
650 TN G T G
653 G G T T
656 G G G A
671 C C C T
680 G G G A
706 U Y e C
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10 20 0 7 e 0
S O ] T A T I A O N T N A b HF D 1 | -
CPW01.01 IGET CAAATCATAAAGATATTGGG A TGQTM AT TIGGTIAGT TMARGGT AT TICC
EYM01.03 TETTQACAAATCATARAGATATTGC I ICTCQTMAGTGEGGA]T MGRGG[TT|GT'T Ccqg
EMKO01.02 o CAAATCATAAAGATATTGGA TGQT[TTAGTT ]]Pll >GQT[MGRGGT TIG|T T TICGA)
SKNO1.05 T CAAATCATAAAGATATTGG TGQGTT|GETT TRQAGC] RGTTTIGITT TICC
Cruseal Consensus || b o] | S R T e R R
1 20 160 7 180 190
A 1 A A N T T TN ) A B 1 % 5 ST (AU () U AT TN 1Y A A A
CPWO1.01 GISQGLAGCOCEGGEGCT TTAT TALG SOCEATGYTTTTGTTRTIGRTTTTTTTTT GG TIGRAT!
EYM01.03 GISQGLAGCTRGTIGCT TG TIASC TEQTEATGYTTTTGTIGRTARTTTTTTTT T |GG TIGRTGC]
EMKO1.02 >QGLCAGCOTEGQGECT TG TG TEQTEATGYTTTTGTIGRTGRTTTTTTTT T GG T[TATGC]
SKNO01.05 | ACQTCAGCOTIEGQGCT TG T|GIEC TET TGQTTTCTRARTARTTTTTTTTTAGT|TATGC]
Clustal Consensus 1 o L Ly . I . L
10 240 |_ €| 70 240 5| 100
E B SN I (IS IR | BN B I Y -1 1 LI 1 AR IR ) S B SRS e B A S B S
CPWO01.01 AT TTTTGGTAAT TG TG RTGGOGIM|CEQTCGGOTGRATAATATARGAT TTTGET qGECTT
EYM01.03 ATT TTTTGGTAATTQGI TIAL RTGGOT[MTEGT T TAATA' rTTTG( QCLCTT
EMK01.02 ATCEGGGETTTTGCTAAT TGA TAL RTGGOT M TEQACGET|TIGRATAATA' T TTTGGC[TTM GCGECTT
SKNO1.05 ATNTEGGGEQTTTGGTAAT TG TIGE' RTGGOTMTEGTCGETTGRATAATATGAGA T T TGGCTT M GCOQGECTT
Clustal Consensus L] L I_ L] e
_Zlﬂ ] 320 RN 339 un_ ] =p €0 B _3 U_ _SD M _IDD
AT ] A O B INENIREE R i Y S T I 1 (IS 1 S0 1 A
CPWO01.01 GIT TGTT|GTTATCTTOT FQTIGCTC' QCLECEETIGGGRIC ROGETTTATIOGECCC QACATGOTE]
EYM01.03 gTr TCT AN TATCTTOCE]TIGC TG T QCECEEAGCGGROGGATT GCROART T TACCOTEIGT|T GOTEATGOTEGG
EMK01.02 QT TCTIGYTATCTTOTEYTIGCTGTT QCEGEEAGCGT RACEAAT TETTTATICACE]T T QCLATGOTEGG
SKNO01.05 T TGTTGTTATCT TOTEGGGC TG T GTEErEqoGqTROTEGETQARGARTT TATIEGTEGT T QCLATGOGEGA
Clustal Consensus  al 4 X A § " -~ I I
410 a20 l 450 ado 470 480 450
F AT A " oI [N AT DA N R . I R
CPW01.01 TTQTIGTT TTTGEQTATTTTTTG CTATTTTAGGETIGOTGT TRATTTTATTACTACTATTATTRATATGCG
EYM01.03 TTQCGYTEATTTGEOTATTTTTTY TTCTATTTTAGGGGOC TRATTTTATTACTACTATTATTRATATGCG
EMKO01.02 TTQT TGATTTIACGQGATTTTTTY TFTCTATTTTAGC C TRATTTTATTACTACTATTATTRATATGCH
SKNO01.05 TTQAGTGGATTT TARTTTTTTG TICTATTT TAGQETGOQAGTARATTTTAT TACTACTAT TA' TATGCG
Clustal Consensus *#4 [ wr x o o o sk xdnx - s hk xR
10 20 BRER 550 ep 2] ] ;Ij“ €00
A" AW SN NS 1P I ) ) 1 P 8 S A ) 1 A ) AL I [ S S
CPW01.01 QGFTTGAGCGTTT GIPrGQArQGETT TTACGECTAT T TNGTIGI A AT T[T TREQGET TTTGGCGGGGECTATTACTA
EYM01.03 QG[r TTGAGCGGOT TPQATOCETT TTACQTGCTAT TTIGT UG GIPAIT T[T TREQTET T T TGGCGGQGGCTATTACTA
EMK01.02 TOCP T TGAGCQTT|T FQAIQGETT TT. TATTTNGTIGFGI ET G TIGEQGET T T TGGCCGGGECTATTACTA
SKNO01.05 TGrgT[r T TGAGCGATT T[rQGIrqrisTT TTAC ;l:lATT'T’[%TA TAMIATQTPTIGEQGET TTTGGCGGGTECTATTACTA
€10 620 €40 5 660 €0 ap 690 700
- Heb <0 1FR - - D K R IV - Welo e a-cio-eXi|- | -Bi---hF-- -8 -B-1----1-..00
CPWD1.01 TQT[|GT TAAL TEQTRAT TN TRATACTCOTITTTTTGACCOTCOGEGTEGGGEC ATCCTATTTTATACCAGCATTYGTTTTGATTTTTTGGTCACCC
EYMO1.03 TGC| T[T TAACL TEGTRAT TTTAA M7 TTTTCACCHTICOT CQCEGGCGCGATCCTAT TTTATACLAGCATTIGT TTTGATTTTTTGGTCACCC
EMKO1.02 TQC|| T[T TAAGT QGRATTTCRATACTGAGII TTTTTGACCHT FGTEQTICGGGATCCTATT TTATACLAGCATTYGT TTTGATTTTTTGGTCACCC
SKNO01.05 TQCT{TTAAQT TEQGRATTT TRATACT MTTTTTGACCOGEOT EGGEGTICQRAGATCCTAT TTTATATEAGCAT T AT TTTGATTTTTTGGTCACCC
Clustal Consensus H wxd [+ e 4 b wxvmwnnsd fesl fes| o [ AR AR R N >k xxw

CPW01.01
EYM01.03
EMKO1.02
SKNO1.05
Clustal Consensus
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Tumslnneimenudiiusmatugnssuvesiesmninana Georissa Td1iuianale
Indianun 63 drduianalelnd lnsutsoonidiu wesniniaana Georissa 11nUseina
Wnadenanun 10 aU3d (Khalik uag 2018, 2019a, 2019b) iauﬁqwaawwﬁaaqa Georissa
TusruiTodwonun LLawaaaqaaﬂ'u 9 2 aldd laun Diplommatina centralis Lay
Plectostoma concinnum Lﬁa‘[,ﬁl,ﬂuﬂfjuﬁu 9 (Outgroups) Seuinalelnsamadnlslu
GenBank fan151 4.5 Tagvurnaduiandlelndfildlunsadisunugdinnuduiusma

WugnTsu Fvwaindu 601 flua nuadwsveslusunsy jModelTest 2 Wu3i n1siden
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LUUTIRRIN AT and1Tun1sas LU I auduiusnieiugnssuvesdu COl muan
Bayesian Information Criterion (BIC) A ® LuUuU31a84 General Time Reversible (GTR)

WUUIBDIN SIUNTISWUSH UV M U azles taeld Gamma distribution (G) kag

=

Proportion of invariable sites (1) 53uA38fU AUKUTAUTIRUSNaTUgNTTY Aagy
1.9 aziiulein annsouvseanldidu 3 Clade Tng Clade A luvesnindaana Georissa
MnUsemanaderionn 10 a3 uaznesninitana Georissa lunuidedl uwandy 32
al¥d 4 99zuonnguoanannesnINi1ana Georissa AnUszinaulalfoag199aiau
(Monophyletic) Clade B 18unasnindaana Georissa luauidsil 2 alidd wag Clade C
Hunesanadu q 2 ad74 ilelianinsaliasevsavesnuduiusseninadnuazng
duguineuwasAduoundlAnldftu Tddaunundmuduiusmetugnssuamevos
yniaana Georissa luswidded uasnavanadu q 2 4034 tieliifunaudu «q favun 53
druihnalelng fvuiawiiu 649 giua fagudi 4:10 wuin uisesnldidu 2 Clade Tag

Clade A fi® woanINdIENa Georissa Tunudded uay Clade Bilunosanadu « 2 al3d

M13199 4.5 srnuihealelnanlddmiunisasisunuginuduRLssTugN I

No.  Species Accession number = Reference

1 Georissa bauensis isolate Q.006 MH033943 Khalik et al. 2018
2 Georissa hadra isolate LC.01 MHO033896 Khalik et al. 2018
3 Georissa hungerfordi voucher 1.002 MK505438 Khalik et al. 2019b
4 Georissa kinabatanganensis isolate K.002 MH033958 Khalik et al. 2018
5 Georissa muluensis isolate LGG.01 MH033893 Khalik et al. 2018
6 Georissa nephrostoma voucher Knep.001 MK505439 Khalik et al. 2019b
7 Georissa niahensis isolate GC.02 MH033880 Khalik et al. 2018
8 Georissa pachysoma voucher BSM2.03 MK505441 Khalik et al. 2019b
9 Georissa sepulutensis isolate Sca.002 MH033964 Khalik et al. 2018
10 Georissa silaburensis isolate SIG3.03 MH033948 Khalik et al. 2018
11 Diplommatina centralis isolate 4050 HM753339 Webster et al. 2012
12 Plectostoma concinnum voucher KPH01588.25 MH254006 Hendriks et al. 2019
13 Georissa quinquelirata sp. nov. isolate CPW01.01 PP844569 This study

14 Georissa quinquelirata sp. nov. isolate CPW01.03 PP844570 This study

15 Georissa kohsichangensis sp. nov. isolate EYM01.03 PP844571 This study

16 Georissa kohsichangensis sp. nov. isolate EYM01.04 pPP844572 This study

17 Georissa sagitta sp. nov. isolate EMK01.01 PP844573 This study

18  Georissa sagitta sp. nov. isolate EMK01.02 pPpP844574 This study

19 Georissa digitinota sp. nov. isolate SKN01.04 PP844575 This study

20  Georissa digitinota sp. nov. isolate SKN01.05 PP844576 This study

21 Georissa caeluma sp. nov. isolate SMZ01.03 This study This study

22 Georissa caeluma sp. nov. isolate SMZ01.04 This study This study

23 Georissa octoscalae, sp. noy..isolate SNT01.03 This study. This.study
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No.  Species Accession number  Reference
24 Georissa octoscalae sp. nov. isolate SNT01.04 This study This study
25 Georissa saturnianulus sp. nov. isolate CPW02.01 This study This study
26  Georissa saturnianulus sp. nov. isolate CPW02.03 This study This study
27 Georissa monterosatiana samuiana isolate EHY01.03 This study This study
28  Georissa militis sp. nov. isolate WKL01.03 This study This study
29 Georissa militis sp. nov. isolate WKL01.04 This study This study
29 Georissa (Georissopsis) khaochaangensis sp. nov. isolate  This study This study
WCA03.02
30  Georissa (Georissopsis) khaochaangensis sp. nov. isolate  This study This study
WCA03.03
31 Georissa insulae isolate CSB01.01 This study. This study
32 Georissa insulae isolate CKP01.01 This study This study
33 Georissa invisilis sp. nov. isolate ECG02.02 This study This study
34 Georissa invisilis sp. nov. isolate ECG02.03 This study This study
35 Georissa uthokkaramensis sp. nov. isolate SUT01.03 This study This study
36 Georissa uthokkaramensis sp. nov. isolate SUT01.04 This study This study
37 Georissa sp. nov. isolate SKS01.03 This study This study
38  Georissa sp. nov. isolate SKS01.04 This study This study
39 Georissa (Georissopsis) pathawiensis sp. nov. ‘isolate - This study This study
CPW03.01
40  Georissa (Georissopsis) pathawiensis sp.  nov. isolate — This study This study
CPW03.02
41 Georissa (Georissopsis) khaochaangensis sp. nov. isolate  This study This study
WCA01.02
42 Georissa (Georissopsis) khaochaangensis sp. nov. isolate = This study This study
WCA01.03
43 Georissa bueangbaebensis sp. nov. isolate SBB01.02 This study This study
44 Georissa bueangbaebensis sp. nov. isolate SBB01.03 This study. This study
45  Georissa rigidulus sp. nov. isolate CPW04.02 This study This study
a6 Georissa dokbuaensis sp. nov. isolate NEDB01.01 This study This study
47 Georissa crassilinae sp. nov. isolate NEDB02.01 This study This study
48  Georissa liratula isolate WTJ01.01 This study This study
49  Georissa transrugosa sp. nov. isolate SSL01.01 This study This study
50  Georissa williamsi isolate SPZ01.01 This study This study
51 Georissa khuhasawanensis sp. nov. isolate SSV01.01 This study This study
52 Georissa horizell sp. nov. isolate WCD01.02 This study This study
53 Georissa natdaiensis sp. nov. isolate SND01.01 This study This study
54 Georissa natdaiensis sp. nov. isolate SND01.02 This study This study
55 Georissa thewaritensis sp. nov. isolate WST01.01 This study This study
56 Georissa concentrica sp. nov. isolate CTS01.03 This study This study

57  Georissa maraoraoa isolate SMZ02.01 This study This study




75

o o v a sa9 v o o Y a o o & 1Y) !
M19190 4.5 a']@Uu’)ﬂai@l‘lfl@mﬁﬁaqﬁiUﬂqiaiqﬂLLNUQNﬂ?WNaNWUﬁW’]\TWHﬁqﬂiSN (»9)

No.  Species Accession number  Reference
58  Georissa khaochakangensis sp. nov. isolate ECG01.01 This study This study
59  Georissa irregularis sp. nov. isolate CCL02.01 This study This study
60  Georissa khaokramgensis sp. nov. isolate SKC01.01 This study This study
61 Georissa khaothammiensis sp. nov. isolate CTM01.01 This study This study
62 Georissa parvaconica sp. nov. isolate NEPS02.01 This study This study
63 Georissa angustius sp. nov. isolate CCL01.01 This study This study
100 Georissa bauensis isolate Q.006 -
86 Georissa silaburensis isolate SIG3.03
9% 100 Georissa kinabatanganensis isolate K.002
Georissa se ulutensis isolate Sca.002
85 73 Georissa hadra isolate 01
53 _F_L Georissa muluensis |solate LGG.01
- Georissa niah is isolate GC.02
60 88 Georissa nephrostoma voucher Knep.001
_l_: Georissa pachysoma voucher BSM2.03
Georissa hungerfordi voucher H.002
) Georissa bueangbaebensis sp. nov. isolate SBB01.02
82 & ! Georissa bueangbaebensis sp. nov. isolate SBB01.03
Georissa rigid sp. nov. isolate CPW04.02
55 100 Georissa invisilis sp. nov. isolate ECG02.02
Georissa invisilis sp. nov. isolate ECG02.03
r Georissa insulae isolate CSB01.01
Geonssa insulae isolate CKP01.01
Georissa caeluma sp. nov. isolate SMZ01.03
Georissa caeluma sp. nov. isolate SMZ01.04
Georissa uthokkaramensis sp. nov. isolate SUT01.03
Georissa uthokkaramensis sp. nov. isolate SUT01.04
Georissa inversquama sp. nov. isolate SKS01.03
Georissa inversquama sp. nov. isolate SKS01.04
100 Georissa (Geonssopsts; pathawiensis sp. nov. isolate CPW03.01
52 Georissa (Georissopsis) pathawiensis sp. nov. isolate CPW03.02
86 98 Georissa (Georissopsis) khaochaangensis sp. nov. isolate WCA01.02
Georissa (Georissopsis) khaoch is sp. nov. isolate WCA01.03
- GGeorissa dokb i t. Sp. nov. |scilattecNPEVlaoB10;101
eorissa quinquelirata sp. nov. isolate -
60 a6 Georissa quinquelirata sp. nov. isolate CPW01.03 Clade A
Georissa liratula isolate 01.01
Georissa transrugosa sp. nov. isolate SSL01.01
Georissa digitinota sp. nov. isolate SKN01.04
96 L Georissa digitinota sp. nov. isolate SKN01.05
Georissa williamsi isolate SPZ01.01
Georissa khuh. is sp. nov. isolate SSV01.01
76 100 Georissa kohsichangensis sp. nov. isolate EYM01.03
_l l Georissa kohsichangensis sp. nov. isolate EYM01.04
Georissa horizell sp. nov. isolate WCD01.02
100 Georissa natdaiensis sp. nov. isolate SND01.01
58 _|55 E Georissa natdaiensis sp. nov. isolate SND01.02
Georissa thewaritensis sp. nov. isolate WST01.01
100 Georissa militis sp. nov. isolate WKL01.03
Georissa militis sp. nov. isolate WKL01.04
Georissa thamtalaysapensis sp. nov isolate STL01.01
100 lGeonssa octoscalae sp. nov. isolate SNTO01.
Georissa octoscalae sp. nov. isolate SNT01. 04
Georissa i isolate EHY01.03
_l;— Georissa crassilinae sp. nov. isolate NEDB02.01
100 | Georissa sagitta sp. nov. isolate EMK01.01
Georissa sagitta sp. nov. isolate EMK01.02
ica sp. nov. isolate CTS01.03
Georissa maraoraoa isolate SMZ02.01
Georissa kh sp. hov, isolate ECG01.01
Georissa lrregulans sp. nov. isolate CCL02.01
Georissa khaokramgensis sp. nov. isolate SKC01.01
Georissa khaothammiensis sp. nov. isolate CTM01.01
Georissa sp. nhov. isolate NEPS02.01 -

100 100 Georissa saturnianulus sp. nov. isolate CPW02.01
Georissa saturnianulus sp. nov. isolate CPW02.03
Georissa ius sp. hov. isolate CCL01 01

100

0.5

:|— Clade B

I [ ina centralis isolate 4050
Plectostoma concinnum voucher KPH01588.25

TClade C
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100 Georissa caeluma sp. nov. isolate SMZ01.03 ]
99 Georissa caeluma sp. nov. isolate SMZ01.04
97 100 Georissa uthokkaramensis sp. nov. ?solate SUT01.03
Georissa uthokkaramensis sp. nov. isolate SUT01.04
100 [Georissa inversquama sp. nov. isolate SKS01.03
Georlssa lnversquama sp. nov. isolate SKS01.04
_rGeorlssa (Georissopsis) pathawiensis sp. nov. isolate CPW03.01
Georissa (Georissopsis) pathawiensis sp. nov. isolate CPW03.02
73 95 Georissa (Georissopsis) khaoch is sp. nov. isolate WCA01.02
00 L Georissa (Georissopsis) khaochaangensis sp. nov. isolate WCA01.03
Georissa dokb is sp. nov. isolate NEDB01.01

100 ) Georissa digitinota sp. nov. isolate SKN01.04

Georissa digitinota sp. nov. isolate SKN01.05
Geonssa williamsi isolate SPZ01.01

Georissa khuhasawanensis sp. nov. isolate S§V01.01
100 Georissa quinquelirata sp. nov. isolate CPW01.01

75 100 Georissa quinquelirata sp. nov. isolate CPW01.03
Georissa liratula isolate WTJ01.01
98 | Georissa militis sp. nov. isolate WKL01.03
Meorissa militis sp. nov. isolate WKL01.04
100 Georissa thamtalaysapensis sp. nov. isolate STL01.01
100 ) Georissa bueangbaebensis sp. nov. isolate SBB01.02
LI 100 ) Georissa bueangbaebensis sp. nov. isolate SBB01.03
Georissa rigi sp. nov. isolate CPW04.02
100 Georissa saturnianulus sp. nov. isolate CPW02.01
100 700 Georissa saturnianulus sp. nov. isolate CPW02.03 — Clade A

Georissa angustius sp. nov. isolate CCL01.01
I Georissa kohsichangensis sp. nov. isolate EYM01.03
Georissa kohsichangensis sp. nov. isolate EYM01.04
100 Georissa octoscalae sp. nov. isolate SNT01.03
Georissa octoscalae sp. nov. isolate SNT01.04
100 [ Georissa natdaiensis sp. nov. isolate SND01.01
Georissa natdaiensis sp. nov. isolate SND01.02
100 Georissa insulae isolate CSB01.01
Georissa insulae isolate CKP01.01

100 | Georissa invisilis sp. nov. isolate ECG02.02
Georissa invisilis sp. nov. isolate ECG02.03

l

100

L

100 I Georissa sagitta sp. nov. isolate EMK01.01
Georissa sagitta sp. nov. isolate EMK01.02

__sz_l— Georissa crassilinae sp. nov. isolate NEDB02.01

G Georissa par ica sp. nov. isolate NEPS02.01
Georissa montersatiana samuiana isolate EHY01.03
- od 100 Georissa ica sp. nov. isolate CTS01.03
Georissa maraoraoa isolate SMZ02.01
100 Georlssa khaochakangens:s sp. nov. isolate ECG01.01
i Georissa khaokr fs sp. nov. isolate SKC01.01

Geonssa irregularis sp. nov. isolate CCL02.01
Georissa horizell sp. nov. isolate WCD01.02

100 Georissa thewaritensis sp. nov. isolate WST01.01
:‘;2 Georissa khaothammiensis sp. nov. isolate CTM01.01
Georissa transrugosa sp. nov. isolate SSL01.01 e
100 r Dipl i is isolate 4050
L Plect i voucher KPH01588.25 Clade B
0.5
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4.4 WANTTIAVNINNLNIBUNTUITIU

NHIINTATIFIHANITIATILUNA LT N YUEN NFUFIVINGWALHANITTEYTLAN A
Bueunsldnvemesnindiana Georissa Safumauunlinaduiusmetugnssy fagu
7l .11 aniiuldin awnsautenguesnidu 15 ngu S1uau 35 aUTd Jaduatdilisunis
F189URAT T 5 @l 3109w 6 JUkUL LN Georissa williamsi Godwin-Austen,
1889, G. liratula Stoliczka, 1871, G. insulae Khalik, Hendriks, Vermeulen & Schilthuizen,

2019, G. monterosatiana samuiana Mollendorff, 1894 tLas G. maraoraoa K. C.

a6 =

Emberton, 2004 uaziluatddnsenuluddiuiu 30 al¥d 3aluana Georissa 91uau 28
aUTd wazanatoy Georissopsis 31U 2 aUTd wazd 4 alddnldanunsoinusunaumiowe

Tunsszyviinmefiwueunilaals Jddanyaenndugivedlunsssyalid uasll 3 al

(%
= LY

A ay e v % ] a A o =
Ve V]llla']ll']ﬁﬂﬁg NGRS L‘U@ﬂﬁ]']ﬂ’l]@;ﬂa‘vr‘lﬂﬂquamgﬁluqﬂ/]ﬁﬂlllL‘WEJQW'E] @QUUIUﬂ']ﬁﬂﬂ‘HW
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s
[V % £% '
v 1 6§ =

asailanusnUsiatTdlmiveamesniiana Georissa 91Uy 34 aU3d Fearsrusnatid
Fap37971 4.6 Imwaamﬂﬁaaqa Georissa 9naglunana (Class) Gastropoda Cuvier, 1795
Ao NeanRed ARdEeY (Subclass) Neritimorpha Golikov & Starobogatov, 1975 ungu
vogm i UaddenilAnu (Apophysis) 196 Hydrocenidae fie ngumosninda laei
Georissa pyxis, Benson 1856 LﬁuﬁuLLUUﬁa%ﬁmLLiﬂﬂJ@Qﬂ’lﬁL’%ﬂJé}dﬁaaqa Georissa Tuns
Favunvaaden wazindenazldtoyaniinenianuin v 7 1-6 Judeyausznou

1 o

Aesueveuazalid wazmrunuuluisazadddazgninsummudusiareaandues
Zoological Research Collection of Burapha University (ZRCBUU) Falungazad 743
A195UNY 13B9RIUNGLIINNTSANYIS AT NIITUFIUINGT 1azn1352uTdnaufloule
wislén sasteluil

Group AL ungui ansldunyI5v3EAa18INa Ao g 1T AL UA LU YA BN
Usznounie Georissa caeluma sp. nov. (SMZ01), G. uthokkaramensis sp. nov. (SUT01)
wag G. inversquama sp. nov. (SKS01) Ine G. caeluma sp. nov. (SMZ01) uag G. sp. nov.
(SUTO1) si5Unseaangfiu us G. uthokkaramensis sp. nov. (SUT01) Agd 31Ul Lag
audvendutiosnit @ G. inversquama sp. nov. (SKS01) asawiaUdandilvainin uax
findafiiulddnauannndn

Group B Lﬂuﬂa"uﬁﬁgﬂmaﬂiwqa laun Georissa (Georissopsis) pathawiensis sp.
nov. (CPWO03) wae G. (Georissopsis) khaochaangensis sp. nov. (WCAO1) sinaffufi dnwase
anendu Tnefi Georissa (Georissopsis) pathawiensis sp. nov. (CPW03) Juaneduluuyy
i luvesd G. (Georissopsis) khaochaangensis sp. nov. (WCAQ01) Lﬂummﬁmwuymmau

wag G. dokbuaensis sp. nov. (NEDBO1) llanunsaninnuduiusle tiesainanwuznig



78

duguingvenUion waz1Uadesnuang1991An5InTI8g9eg19dn 8133ABIANY
wandnludiudy o wu wiuilulsgan odeaznielu Wusiu
< | adao v <) 5 = a v ' v

Group C 1Junguiilanwaugaredunduiuuyun uazdanuiveuduroutnegs ng
wuseentdu Georissa digitinota sp. nov. (SKNO1) wag G. williamsi (SPZ01) finsaiuden
uwazangidumileuiu faiun G. digitinota sp. nov. (SKNO1) #1171 wagAudgendn uay
anvazAUYBIaNEanULanTRdLUReN fie aeAdeseeiliile way G. khuhasawanensis sp.
nov. (SSV01) agdlanetduiidnwusiuiiseunInnin G. digitinota sp. nov. (SKNO1) wag G.

williamsi (SPZ01) 3a7ia 3 @

=

U3 aglunialiigumeniu

Group D lff]umq’mﬁﬁgﬂmmﬁmﬁmﬁﬂﬁaa laun Georissa quinquelirata sp. nov.
(CPWO1) wa G. liratula (WTJ01) 1ae G. quinguelirata sp. nov. (CPWO01) agdivuiatuaen
Tnginin uaslidnwaraedudusuuyuwey

Group E flazdnuazifunsinas uazareiduwuuyusmilouty fio Georissa militis
sp. nov. (WKLO1) waiw G. thamtalaysapensis sp. nov. (STLO1) wanAemsafiviniUden G.
militis sp. nov. (WKLO1) fruranfinanuidesastunuaniesuy tazdiniuivesansiduies
N

Group F figunsauudendiadtefuidunsenan uasiiareidunuuyust fie Georissa
bueangbaebensis sp. nov. (SBBO1) Wag G. rigidulus sp. nov. (CPW04) wAslvunTiuaneng
flapauds

'
1 =

@ N o a\ = Y o/ & = [ Ao v

Group G UunaunNanwurIahlalaanaaIeny Ao ATUIALEN LaSHERN U1aLay

la wazdlassio Talaeialuuas drilmddenaomesninana Georissa idv1y vnawasla
lewn G. saturnianulus sp. nov. (CPWO02) tag G. angustius sp. nov. (CCLO1) AR 91992
I 1 4 I

Juanades weanavdlueuian

Group H nsaidenildnuaizegsenitnauuazivasy duinidentazihladenadng
ﬁugﬂmﬁmﬁaméﬁu%mu A9 Georissa kohsichangensis sp.-nov. (EYM01)

Group | @ @ G. octoscalae sp. nov. (SNTO1) Wa g G. natdaiensis sp. nov. (SNDO1)
1593 warareidudunuurgrszadionan lnealoiduyunieg senineaieduluunan
° Y @ Ao & Y] W A 3
WU 7-8 LU Fanaandunaiiu o19aglidaauvindualdd Georissa caeluma Sp. Nov.
(SMZ01), G. uthokkaramensis sp. nov. (SUT01) e G. inversquama sp. nov. (SKS01)

Group J 1393 waganewduduyus fe Georissa insulae (CSBO1 wag CKPO1) Uaz G,
. T 174 ISP ° ! i a v Zj Q‘l’
invisilis sp. nov. MeduIianwMzyUmInnInaUYdluwIdeasall

Group K tJungudunsss wasaraidunuuyugunilouiu Ae Georissa sagitta sp.
nov. (EMKO1) G. crassilinae sp. nov. (NEDB02) Wa¥ G. parvaconica sp. nov. (NEPS02) Ing

Georissa sagitta sp. nov. (EMK01) duuiatUaenyluginiins 2 aUd anwuziaufsinnay



79

yunuugaauuAaeiuldsy @3 G. crassilinae sp. nov. (NEDB02) Wag G. parvaconica
sp. nov. (NEPS02) fisaasadfidogfinmany Tusenideanile wnssfunssiinuadon uas
avdvesaneidu Tne G. sp. nov. (NEDBO2) avawmdentvgnin uaefianuivesaneidu
fitfosnn

Group Lmsenay datetdunvuyudas Tvuraddonlvg laun Georissa
monterosatiana samuiana (EHY01) figa Wlalfisufuguuuumsdnvazdugiinendion
ﬁgwuﬂ floueaUszana 3.2-3.5 fadlns #aRNs19nARWIN 9 7 4 G. concentrica Sp. nov.
(CTS01) nsanay Harerduwuuyuas wazdarevewUaUdonuuurniunugunsiangs
audnanadunsinauuuUawden (Concentric) wae. G. maraoraoa (SMZ02) n5anau N34
nay dvuadenluaidudusuanssesann G. monterosatiana samuiana (EHY01) fluunn
Uszand 2.2-3.1 Jadiung

Group MU una uvnsas/nau wasdaresduid uwuuyugs A'e Georissa
khaochakangensis-sp. nov. (ECGO1) ¥53Aa18AU G, sagitta sp..nov. (EMKO1) umaneLdu
294 G. khaochakanensis sp. nov. (ECG01) azdmnudalautiosnia G. irregularis sp. nov.
(CCLO2) ﬁmm?{mauﬁuﬁqq utlaifianuasiniase way G. khaokramensis sp. nov. (SKCO1)
finudvesmeiduiiadnae

Group N nauvsinay fatgdwdusuuyugs wazunnildenuuinanuninweenni
AU UAUNSIT I WINOU Georissa horizell sp.nov. (WCDO1) way G. thewaritensi
sp. nov. (WsT01) e G. horizell sp. nov. (WCDO1) usilaunisveadandiuinni

Group O ﬂa;ﬁ,mﬁﬁ ﬁmma’fmﬂmmuuﬂuqa A Georissa khaothammiensis sp. nov.
(CTMO1) Wag G. transrugorus. sp. nov. (SSLO1) 1ae v ~G. khaothammiensis Sp. Nov.
(CTMO1) aedaunaiiunudniauaasatedu @ G. transrugorus sp. nov: (SSLO1) finanud
vosaeiduitldasihiage LLazuuaamqmﬁé’ﬂwmsLﬁuéjm%LﬁuiuLLuauau

[ [

INNITIATIEARNLANRUSSE I saN walznadaIg W INe Az AL WeUISTAR auLiule

o A gy

1 1 N 2/ £y ] = 1 == A 1 dy
11 @ansauvaenatIdla lnvanuwazdAinanenswenavad Hamalil

o

[ ]

- JUNTwagaInaguILlaBnNgAnN1Y LU Group C Nddnvuesunsudionuas

ANWULVDIAINAYNLNALALINU

gy =3

a o £% @ 1 a & a [ 1 v
- ANMUUANBVUSVIVISA[LINEGA LYY Group A Vlllﬁﬂ‘lﬁmgl,ﬂﬁm/lLWTJI@@EJ’NSU@LQU Tu

YR anvadznantu Group | ladaauviniu Group A

Y
= £y

- UnsedniUden 1w Group C Group D wag Group H #e7ia 3 nau Ianwaglnaifes

=

ffu weilu Group C fdnwauziluassenan Group D agilanuueia3Nnss wag Group H 9

SnwauslunsadvasuALIUIUY



80

- anwauzvaarhUawden 1y Group B Mlunsensiegs (CPWO03, WCAD1) 2ili1Un

Waen 2 u ui 1 asfududdeniiluasdmanlafiu wazdun 2 audufiuyu 3aesd
& 3 N ) 4 ) =

AR duNNaNINIAAUENATS Group F Hdnwurlagmiluae Wudnuugasamay
warananedanwarunIuaINaUNIeYesnUaUien Group G SiUadsnvuindn wagdl
a v a o I a a 1% =& v a I~ I
ddu ey Group H 9gdlanuwastUunsadriagua Uiy d9anwasvasvalannanaasidy
[ o w A & Ao | N 6 @ 1 a
anwazdAydnuilsdnuuz Ndnanensuenalddduog1em

- AnvazvsIaInatsualdanusn 0vlilidaaSuvseatvayulunsuusuenalyd

Indiinduanwazdu o ARy



a d' N e aq v = Y Y] A Y ag Y a .
M19190 4.6 i']EJSUBﬁUSUﬁVN‘VTNWW‘l@‘U']ﬂﬂ']iﬂﬂ‘l?ﬂaﬂﬁm‘fquqaﬂiﬁquua3ﬂ'ﬁ§8‘q°ﬁu@ﬁjﬂﬂLQULBUWﬂﬂ@SUBQW@EJVI']ﬂ‘U']aqa Georissa

(%
Y

81

Morpholosgical Publication
No. Group  Species name *NUYLA
group Recorded New Unidentified
1 A Georissa caeluma sp. nov. (SMZ01.03) D2.1 v
2 Georissa uthokkaramensis sp. nov. (SUTO01) D23 v
3 Georissa inversquama sp. nov. (SKS01) D2.4 v
4 B Georissa (Georissopsis) pathawiensis sp. nov. (CPW03) C1 v
5 Georissa (Georissopsis) khaochaangensis sp. nov. (WCA01) c2 v
6 Georissa dokbuaensis sp. nov. (NEDBO1) D4.4.1 v
7 @ Georissa digitinota sp. nov. (SKN01) D3.4.1 v
8 Georissa williamsi (SPZ01) D3.4.2 v
9 Georissa khuhasawanensis sp. nov. (SSV01) D343 v
10 D Georissa quinquelirata sp. nov. (CPW01) D1 v
11 Georissa liratula (WTJO1) D4.5.3 v
12 E Georissa militis sp. nov. (WKLO01) D4.3.1 v
13 Georissa thamtalaysapensis sp. nov. (STLO1) D4.3.2 v
14 F Georissa bueangbaebensis sp. nov. (SBB01) D4.10.1 v
15 Georissa rigidulus sp. nov. (CPWO04) Da.7.1 v
16 G Georissa saturnianulus sp. nov. (CPW02) Al v
17 Georissa angustius sp. nov. (CCLO1) D4.9.2 v
18 H Georissa kohsichangensis sp. nov. (EYMO01) B1 v
19 | Georissa octoscalae sp. nov. (SNT01) D22 v
20 Georissa natdaiensis sp. nov. (SNDO1) D2.5 v
21 J Georissa insulae (CSB01) D3.2.1 v
22 Georissa insulae (CKPO1) D3.2.2 v
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Morpholosgical Publication

No. Group  Species name *NUYLA
group Recorded New Unidentified

23 J Georissa invisilis sp. nov. (ECG02) D3.3 v
24 K Georissa sagitta sp. nov. (EMK01) D4.2.1 v
25 Georissa crassilinae sp. nov. (NEDB02) D4.9.1 v
26 Georissa parvaconica sp. nov. (NEPS02) D4.9.3 v
27 L Georissa montersatiana samuiana (EHY01) D412 v
28 Georissa concentrica sp. nov. (CTS01) Da4.1.1 v
29 Georissa maraoraoa (SMZ02) D4.1.3 v
30 M Georissa khaochakangensis sp. nov. (ECG01) D4.2.2 v
31 Georissa khaokramgensis sp. nov. (SKCO1) D4.5.1 v
32 Georissa irregularis sp. nov. (CCL02) D4.4.2 v
33 N Georissa horizell sp. nov. (WCD01) D4.6.1 v
34 Georissa thewaritensis sp. nov. (WSTO01) D4.6.2 v
35 ) Georissa khaothammiensis sp. nov. (CTM01) D4.7.3 v
36 Georissa transrugosa sp. nov. (SSL01) D48 v
37 - Georissa pecten sp. nov. (NPCO1) D3.1 v INTUNANUENYULNNFUF 1 INEN
38 - Georissa phalaensis sp. nov. (NPLO1) D4.5.2 v INTHUNAUTNWUENIFUFIUINEN
39 - Georissa thampratunensis sp. nov. (CPT01) D4.7.2 v INTUNANUENYULNNFUF1UINEN
40 - Georissa doiphachangensis sp. nov. (NPC02) D4.10.2 v INTHUNAUTNWUENIFUFIUINEN
41 - Georissa sp. (EKBO1) D4.2.3 v foyalsiiivme owniifissnmidnes
42 - Georissa sp. (SCP01) D4.3.33 v Yoyalsiifivane osniliiesnwiinea
43 - Georissa sp. (SKP01) D4.3.3.4 v Foyaliiifime Wowniifiesnmidnes

U
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100 ) Geori I sp. nov. isolate SMZ01.03

99 1 Georissa caeluma sp. nov. isolate SMZ01.04
o7 100 Georissa uthokkaramensis sp. nov. isolate SUT01.03
Group A Georissa uthokkaramensis sp. nov. isolate SUT01.04|.
100 ri Sp. nov. isolate SKS01.03
l Georissa Inversquama sp. nov. isolate SKS01.04
1_onr Georissa ( rissop p Sp. nov. isolate CPW03.01
i ( issopsis) pathawiensis sp. nov. isolate CPW03.02
Group B 73 9% _r i ‘uc.,. P " ) khaochaang .’ sp. nov.‘lsolateWCAotoz
|' Georissa (Geor psis) khaoch sp. nov. isolate WCA01.03
Georissa dokb is sp. nov. isolate NEDB01.01
100 ) Georissa digitinota sp. nov. isolate SKN01.04
Georissa digitinota sp. nov. isolate SKN01.05
Group C Gaorlssa williamsi isolate SPZ01.01
Georissa is sp. nov. isolate SSV01.01

Georissa quinquelirata sp. nov. isolate CPW01.01
GI’OUP D _:( Georissa quinquelirata sp. nov. isolate CPW01.03!
Georissa liratula isolate WTJ01.01 ———— g » -
I_l Georissa militis sp. nov. isolate WKL01.03| C

Group E 100 L1’ issa militis sp. nov. isolate WKLO1. 04/
i ysap sp. nov. isolate STL01.01——
5 100 :Geonssa baeb sp. nov. isolate SBB01. OZI_Q
_l Georissa bueangbaebensis sp. nov. isolate SBBO1 03
Group J = i igi sp. nov. isolate CPW04.02 ——mm ™
100 Georissa saturnianulus sp. nov. isolate CPW02.01
Group G 100 = Georissa saturnianulus sp. nov. isolate CPW02.03 /ai‘
Georissa angustius sp. nov. isolate CCL01.01 N
100 ) i kohsich is sp. nov. isolate EYM01.03|
Group H VGeorissa kohsichangensis sp. nov. isolate EYM01.04|
100 ' sp. noy. isolate SNT01. osl L
GI’OLIP | Georissa actoscalae sp. nov. isolate SNT01.04 5
100 r sp.nov. isolate SND01.01
L Georissa natdaiensis sp. nov. isolate SND01.02
Jog 100 Georissa insulae isolate CSB01.01

Georissa insulae isolate CKP01.01

Group J 10| Georissa invisilis sp. nov. isolate ECG02.02
Georissa invisilis sp. nov. isolate ECG02.03

100 I Georissa sagitta sp. nov. isolate EMK01.01 |
Georissa sagitta sp. nov. isolate EMK01.02

_____r—— Georissa crassilinae sp. nov. isolate NEDB02.01 —————
100 Georissa parvaconica sp. nov. isolate NEPsoz 01
Georissa montersatiana samuiana isolate EHY01.03
- GI'O!.IP Iz o 2 Georissa ica sp. nov. isolate CTS01.03
N —— Georissa maraoraoa isolate SMZ02.01-~
Geonssa khaoc m:s sp. nov. isolate ECG01.01

00 hakang P
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Group M

1% __ Georissa irregularis sp. nov. isolate CCL02.01

N 1:?;0 Georissa horizell sp. nov. isolate WCD01.02
Group Georissa thewaritensis sp. nov. isolate WST01.01—,
190 __ Georissa khaothammiensis sp. nov. isolate CTM01.01

GroupO [0 Georissa transrugosa sp. nov. isolate SSL01.D1

A
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P' i her KPH01588.25

100

0.5

1J1‘7i 4.11 wnun A REURUE UGN SIS NENBgMed g1 INELazR U U STAR
%W%mﬂﬁnaqa Georissa ANNUITY Imsﬂ% Bayesian inference WUUA1884
GTR+G+1 v@3sinumis COl dauu 35 gunuv/auad
*pneinn i/ Andendintu wansisnivileutuessunsauden
W W/23naudnn LanshinNmilounuYesdnyranaldulsLUaen
gaving
du/mdeuding uansdsenumilouturednuasnidaUden
/anumdenden uansienaveaddonilndiAsdiy
E/MNASNELAY BERIEIAIILANANTTRISLUReN

wanaegUaen Ae nauikUImuanyuEN1edugILINe



84

Systematics

Family Hydrocenidae Troschel, 1857
Subfamily Neritimorpha Koken, 1896

Genus Georissa Blanford, 1864

Type species. Georissa pyxis, Benson 1856, by original designation.

Group A

Georissa caeluma sp. nov. (SMZ01)

U 4.12A-E

Type material. Holotype. ZRCBUU 0914 (E‘Uﬁ 4.12A). SH = 2.14 mm, SW = 1.45 mm,
AH = 0.67 mm, AW = 0.82 mm, W = 4.25-4.5. Paratype. ZRCBUU 0915 (E‘U‘ﬁl 4.12B-E)
(10 shells); Shell measurements: SH = 1.87-2.15 mm (1.99+0.11 mm), SW = 1.30-1.48
mm (1.38+0.06 - mm), AH = 0.59-0.72 mm (0.66+0.04 mm), AW = 0.75-0.84 mm
(0.78+0.04 mm), W = 3.75-4.5 (all type material from type locality; 26 June 2021, P.

Dumrongrojwattana leg).

Other material examined. ' Thailand, Tham Krathing Thong Monastery, Mueang
Chumphon district, Chumphon Province, 10°27'23.1'N. 99°06'20.6"E, 21 November
2023. ZRCBUU 0916 SH = 2.03 mm, SW = 1.43 mm, AH = 0.69 mm, AW = 0.81 mm, W
= 4-4.25. ZRCBUU 0916 (3 shells); Shell measurements: SH =1.86-2.00 mm (1.93+0.06
mm), SW = 1.38-1.44 mm (1.41+0.03 mm), AH = 0.61-0.69 mm (0.65+0.02 mm), AW =
0.78-0.82 mm (0.81£0.02 mm), W = 3.75-4

Type locality. Thailand, Tham Than Nam Lod Noi cave, Sawi district, Chumphon
Province, 10°13'48.1"N 98°56'38.1"E.

Etymology. The specific designation “caeluma” is referring "Heaven's gate" of place

name at the type locality.

Diagnosis. Shell minute, ovately conical, whitish to orangish, protoconch round to
slightly ellipsoid and rounded meshed sculpture. Body whorl peripherally rounded
have about 10-12 prominent scalariform. Aperture semi-rounded. Umbilicus closed.

Operculum corneous with apophysis, paucispiral; opaque white, and semi-rounded.
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Description. Shell minute, dextral, whitish to orangish, ovately conical with 4 — 4.25
whorls (E‘U‘ﬁ 4.12A). Protoconch orange, about one whorl, round to slightly ellipsoid,
covered with rounded meshed sculpture ('gﬂﬁ 4.12C, D). Teleoconch white to orange,
3.25 - 3.5 whorls. Body whorl peripherally rounded, sculptured with 10-12 prominent
scalariform, strong scaly start on the 3™ whorl. Basal part of body whorl with
approximately 9-10 densely spaced spiral cords. Suture incised. Aperture semi-
rounded. Peristome thin, sharp, unexpanded or thickened, not reflected. Umbilicus
closed ('gﬂﬁ 4.12A, B). Operculum paucispiral, nucleus submarginal, corneous, opaque
white, semi-rounded, thin, smooth outside surface with apophysis, inside surface with

an arched peg arising from base (i‘d‘ﬁ 4.12E).

Y

Differential diagnosis. Georissa caeluma sp. nov. (SMZ01) resembles Georissa
uthokkaramensis—sp. nov. from Uthokkaram cave, Phatthalung Province. Georissa
uthokkaramensis sp. nov. differs in having a more scaly (7-8 scales instead of 10-12

scales), stronger scales, and shell colour.
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gﬂ‘ﬁ 4.12 Shell morphology of Georissa caeluma sp. nov. (SMZ01) A. Holotype ZRCBUU
0914. B-E. SEM of Paratype ZRCBUU 0915. B. Shell. C. Protoconch. D. Sculpture of

protoconch. E. Operculum



87

Group A
Georissa uthokkaramensis sp. nov. (SUT01)

U 4.13AE

Type material. Holotype. ZRCBUU 0920 (g‘d‘ﬁ 4.13A). SH = 1.83 mm, SW = 1.37 mm,
AH = 0.63 mm, AW = 0.77 mm, W = 3.75-4. Paratype. ZRCBUU 0921 (gﬂﬁ 4.13B-E) (5
shells); Shell measurements: SH = 1.76-2.04 mm (1.95+0.18 mm), SW = 1.32-1.46 mm
(1.38+0.06 mm), AH = 0.62-0.67 mm (0.64+0.02 mm), AW = 0.74-0.80 mm (0.78+0.04
mm), W = 3.75-4 (all type material from type locality; 12 May 2022, K. Klongklaew leg).

Type locality. Thailand, Uthokkaram cave, Srinakarin district, Phatthalung Province,
10°14'24.7"N 98°55'27.7"E.

Etymology. This specific designation “uthokkaramensis™ is a place referring to the type

locality.

Diagnosis. Shell minute, ovately conical, orange to brownish, protoconch round to
slightly “ellipsoid and rounded meshed sculpture. Body whorl peripherally rounded
have about 7-8 scalariform. Aperture semi-rounded. Umbilicus closed. Operculum

corneous with apophysis, paucispiral, opaque white, and semi-rounded.

Description. Shell minute, dextral, orangish to brownish, ovately conical with 3.75 - 4
whorls (‘;J‘Lh/]dl 4.13A). Protoconch orange, about one whorl, round to slightly ellipsoid,
covered rounded meshed sculpture (gﬂ‘ﬁ 4.13C, D). Teleoconch orangish to brownish,
2.75 - 3 whorls, above the shoulder flat and tapering towards the suture. Peripherally
rounded with 7-8 prominent scalariform on the body whorl, strong scaly start on the
3@ whorl. Basal part of body whorl with approximately 9-10 densely spaced spiral
cords. Suture incised. Aperture semi-rounded. Peristome thin, sharp, unexpanded or
thickened, not reflected. Umbilicus closed (ju‘LJ‘VT‘ 4.13A, B). Operculum paucispiral,
nucleus submarginal, corneous, opaque white, semi-rounded, thin, smooth outside

surface with apophysis, inside surface with an arched peg arising from base (gﬂ‘ﬁ 4.13E).

Differential diagnosis. Georissa uthokkaramensis sp. nov. (SUT01) resembles Georissa
caeluma sp. nov. from Tham Than Nam Lod Noi cave, Chumphon Province. Georissa
caeluma sp. nov. differs in having a less scaly (10-12 scales instead of 7-8 scales),

weaker scales, shell colour, and shouldered whorls.
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g‘ﬂﬁ 4.13 Shell morphology of Georissa uthokkaramensis sp. nov. (SUT01) A. Holotype
ZRCBUU 0920. B-E. SEM of Paratype ZRCBUU 0921. B. Shell. C. Protoconch. D.

Sculpture of protoconch. E. Operculum
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Group A
Georissa inversquama sp. nov. (SKS01)

U 4.10AE

Type material. Holotype. ZRCBUU 0922 (g‘d‘ﬁ 4.14A). SH = 2.32 mm, SW = 1.62 mm,
AH = 0.74 mm, AW = 0.90 mm, W = 4-4.25. Paratype. ZRCBUU 0923 (3Uf 4.14B-E) (7
shells); Shell measurements: SH = 1.94-2.35 mm (2.14+0.16 mm), SW = 1.41-1.66 mm
(1.53+0.08 mm), AH = 0.66-0.78 mm (0.72+0.04 mm), AW = 0.81-0.94 mm (0.87+0.04
mm), W = 3.75-4.25 (all type material from type locality; 11 May 2022, K. Klongklaew
leg).

Other material examined. Thailand, Rakkiat hill, Rattaphum district, Songkhla
Province, 7°04'26.7"'N 100°15'07.4"E, 11 May 2022. ZRCBUU 0924 SH = 2.67 mm, SW =
1.84 mm, AH = 0.86 mm, AW = 1.00 mm, W = 4.5-4.75. ZRCBUU 0925 (5 shells); Shell
measurements: SH = 2.42-2.70 mm (2.14+0.16 mm), SW = 1.78-1.83 mm (1.81+0.03
mm), AH = 0.80-0.86 mm (0.82+0.02 mm), AW = 0.99-1.03 mm (1.01+£0.01 mm), W =
4.25-5

Type locality. Thailand, Sri- Kesorn cave, Rattaphum district, Songkhla Province,
7°04'37.5"N 100°09'55.8"E.

Etymology. This specific designation “inversquama” indicates the scalariform

resemble scale under the chin of a chameleon.

Diagnosis. Shell minute, globosely conical, orangish to brownish, protoconch round to
slightly ellipsoid and mix of rounded, ellipsoidal sculpture. Body whorl peripherally
rounded have about 7-8 scalariform, strong scaly start on the 2" whorl. Aperture semi-
rounded. Umbilicus closed. Operculum corneous with apophysis, paucispiral, opaque

white, and semi-rounded.

Description. Shell minute, dextral, orangish to brownish, globosely conical with 4 —
4.25 whorls (gﬂﬁ 4.14A). Protoconch orangish to brownish, about one whorl, round to
slightly ellipsoid, covered with mix of rounded, ellipsoidal sculpture (gﬂﬁl 4.14C, D).
Teleoconch orangish to brownish, 3 - 3.25 whorls. Peripherally rounded with 7-8
prominent scalariform on the body whorl, strong scaly start on the 2" whorl. Basal

part of body whorl with approximately 9-10 densely spaced spiral cords. Suture incised.
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Aperture semi-rounded. Peristome thin, sharp, unexpanded or thickened, not
reflected. Umbilicus closed (E‘U‘ﬁl 4.14A, B). Operculum paucispiral, nucleus
submarginal, corneous, opaque white, semi-rounded, thin, smooth outside surface with

apophysis, inside surface with an arched peg arising from base (gﬂ‘ﬁ 4.14E).

Differential diagnosis. Georissa inversquama sp. nov. (SKS01) resembles Georissa
caeluma sp. nov. from Tham Than Nam Lod Noi cave, Chumphon Province. Georissa
caeluma sp. nov. differs in having a shell shape, less scaly (10-12 scales instead of 7-

8 scales), stronger scales, and strong scaly start on the 3™ whorl.
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gﬂ‘ﬁ 4.14 Shell morphology of Georissa inversquama sp. nov. (SKS01) A. Holotype
ZRCBUU 0922. B-E. SEM of Paratype ZRCBUU 0923. B. Shell. C. Protoconch. D.

Sculpture of protoconch. E. Operculum
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Group B
Georissa (Georissopsis) pathawiensis sp. nov. (CPWO03)

U 4.15AF

Type material. Holotype. ZRCBUU 0910 (gﬂﬁ 4.15A). SH = 2.45 mm, SW = 1.63 mm,
AH = 0.80 mm, AW = 0.91 mm, W = 4.25-4.5. Paratype. ZRCBUU 0911 (E‘Uﬁ 4.15B-E)
(13 shells); Shell measurements: SH = 1.91-2.36 mm (2.10+0.15 mm), SW = 1.37-1.60
mm (1.46+0.07 mm), AH = 0.71-0.86 mm (0.78+0.06 mm), AW = 0.80-0.92 mm
(0.86+0.04 mm), W = 3.75-4.5 (all type material from type locality; 25 February 2023,

P. Dumrongrojwattana leg).

Type locality. Thailand, Pathawi limestone hill, Thap Than district, Uthai Thani
Province, 15°28'26.9"N 99°45'25.0"E.

Etymology. This specific designation “pathawiensis” is a district referring to the type

locality.

Diagnosis. Shell minute, high conical, orangish to brownish, protoconch round to
slightly ellipsoid and irregular sculpture. Body whorl with 9-10 spiral lirae. Aperture
semi-rounded. Umbilicus narrow. Operculum corneous with apophysis, concentric,

opaque white, and semi-rounded.

Description. Shell minute, dextral, orangish to brownish, high conical with 4.25-4.5
whorls ('gﬂﬁ 4.15A). Protoconch orange, about one whorl, round to slightly ellipsoid,
covered with irregular sculpture (gﬂ‘ﬁ 4.15C, D). Teleconch orange 3.25-3.5 whorls.
Sculptured with weak oblique growth lines, 9-10 prominent lirae, more densely spaced
spiral cords, ca. 6-8 cords, at the basal part of the body whorl. Suture incised. Aperture
semi-rounded. Peristome thin, sharp, unexpanded or thickened, not reflected.
Umbilicus narrow (g“d‘ﬁ 4.15A, B). Operculum concentric, nucleus submarginal,
corneous, opaque white, semi-rounded shape, thin, smooth outside surface with
apophysis, inside surface with an arched peg arising from base, limestone plate on the

inside surface (’g'dﬁ" 4.15E).

Differential diagnosis. Georissa (Georissopsis) pathawiensis sp. nov. (CPWO03)

resembles Georissa (Georissopsis) heudei Pilsbry & Y. Hirase, 1908 from China. Georissa
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(Georissopsis) heudei differs in having more lirae (more than 20 lirae instead of 9-10

lirae).

dy I tﬂ' Y o U ¥ dl = I u’.’l 1 Y o ¥ ¢ v ¥
wnanstiluenasianulidmsunisidnuienisfinewing eugslnhlulgusslevimunisi

Laidnsdilaensdu dnviwvnuiilvidaudadiiont wagdesdneddiadivedenarsynasaninisinluly



94

gﬂ‘ﬁ 4.15 Shell morphology of Georissa (Georissopsis) pathawiensis sp. nov. (CPW03)
A. Holotype ZRCBUU 0910. B-E. SEM of Paratype ZRCBUU 0911. B. Shell. C. Protoconch.

D. Sculpture of protoconch. E. Operculum
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Group B

Georissa (Georissopsis) khaochaangensis sp.nov. (WCA01)

SUT 4.16AE

Type material. Holotype. ZRCBUU 0912 (gﬂﬁ 4.16A). SH = 2.45 mm, SW = 1.63 mm,
AH = 0.80 mm, AW = 0.91 mm, W = 4.25-4.5. Paratype. ZRCBUU 0913 (gﬂﬁ 4.16B-E)
(13 shells); Shell measurements: SH = 1.91-2.36 mm (2.10+£0.15 mm), SW = 1.37-1.60
mm (1.46+0.07 mm), AH = 0.71-0.86 mm (0.78+0.06 mm), AW = 0.80-0.92 mm
(0.86+0.04 mm), W = 3.75-4.5 (all type material from type locality; 25 February 2023,
P. Dumrongrojwattana leg).

Type locality. Thailand, Khao Cha-ang Cave Temple, Dan Makham Tia district,
Kanchanaburi Province, 15°28'26.9"N 99°45'25.0"E.

Etymology. This specific designation “khaochaangensis” is a place referring to the type

locality.

Diagnosis. Shell minute, high conical, orangish to brownish, protoconch round to
slightly ellipsoid and round to slightly ellipsoid, covered with mix of rounded. Body
whorl with 5-6 carinae. Aperture  semi-rounded. Umbilicus narrow. Operculum

corneous with apophysis, concentric, opaque white, and semi-rounded.

Description. Shell minute, dextral, orangish to brownish, high conical with 4.25-4.5
whorls (g‘dﬁ 4.16A). Protoconch orange, about one whorl, round to slightly ellipsoid,
covered with. mix of rounded, ellipsoidal to irregular sculpture ('gﬂﬁ 4.16C, D).
Teleconch orange 3.25-3.5 whorls. Sculptured with weak oblique growth lines, 5-6
prominent carinae, more densely spaced spiral cords, ca. 4-6 cords, at the basal part
of the body whorl. Suture incised. Aperture semi-rounded. Peristome thin, sharp,
unexpanded or thickened, not reflected. Umbilicus narrow (g‘d‘ﬁ 4.16A, B). Operculum
concentric, nucleus submarginal, corneous, opaque white, semi-rounded shape, thin,
smooth outside surface with apophysis, inside surface with an arched peg arising from

base, limestone plate on the inside surface (E‘U‘ﬁ' 4.16E).

Differential diagnosis. Georissa (Georissopsis) khaochaangensis sp. nov. resembles

Georissa (Georissopsis) heudei Pilsbry & Y. Hirase, 1908 from China. Georissa
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(Georissopsis) heudei differs in having more lirae (more than 20 lirae instead of 5-6

carinae).
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g‘ﬂﬁ 4.16 Shell morphology of Georissa (Georissopsis) khaochaangensis sp. nov.
(WCA01) A. Holotype ZRCBUU 0912. B-E. SEM of Paratype ZRCBUU 0913. B. Shell. C.

Protoconch. D. Sculpture of protoconch. E. Operculum
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Group B
Georissa dokbuaensis sp. nov. (NEDBO1)

SUT 4.17AE

Type examined. Holotype. ZRCBUU 0968 (E‘U‘ﬁ 4.17A); SH = 2.23 mm, SW = 1.68 mm,
AH = 0.77 mm, AW = 0.99 mm, W = 3.75-4. Paratypes. ZRCBUU 0969 (E‘Uﬁ 4.17B-E) (5
shells); Shell measurements: SH = 2.00-2.10 mm (2.04+0.04 mm), SW = 1.47-1.59 mm
(1.53+0.04 mm), AH = 0.70-0.74 mm (0.71+0.03 mm), AW = 0.89-0.94 mm (0.91+0.03
mm), W = 3.75-4.5 (all type material from type locality; 14 July 2022, K. Kanyaporn
leg).

Type locality. Thailand, Tham Dokbua temple, Nong Hin district, Loei Province;
17°03'14.6"N, 101°44'43 3"E.

Diagnosis. Shell minute, globosely conical, orangish to brownish, protoconch round to
slightly with ellipsoidal to irregular sculpture. Body whorl peripherally rounded with
16-18 lirae. Aperture semi-rounded. Umbilicus closed. Operculum corneous with

apophysis, paucispiral, opaque white, and semi-rounded.

Description. Shell minute, dextral, orangish to brownish, globosely conical with 3.75-
4.25 whorls (;J‘Uﬁ 4.17A). Protoconch orange consists of 1 whorl, round to slightly
ellipsoid, covered with ellipsoidal to irregular sculpture (gﬂ‘ﬁ' 4.17C, D). Teleconch
orange, consists of 3.75-3.25 whorls. Peripherally rounded, sculptured with 16-18
prominent lirae on the body whorl, crossed with weak oblique growth lines. Basal part
of the body whorl, there are more densely spaced spiral cords, approximately 10-12
cords. Suture incised. Aperture semi-rounded. Peristome thin, sharp, unexpanded or
thickened, not reflected. Umbilicus. closed (gﬂﬁ 4.17A, B). Operculum paucispiral,
nucleus submarginal, corneous, opaque white, semi-rounded, thin, smooth outside

surface with apophysis, inside surface with an arched peg arising from base (g‘d‘ﬁ 4.17E).

Differential diagnosis. Georissa dokbuaensis sp. nov. (NEDBO1) resembles G.
monterosatiana Godwin-Austen & Neville, 1879. Georissa monterosatiana differs in

having a smooth protoconch, and less lirae (9-11 spiral lines instead of 16-18 lirae).
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g‘ﬂﬁ 4.17 Shell morphology of Georissa dokbuaensis sp. nov. (NEDBO1) A. Holotype
ZRCBUU 0968. B-E. SEM of Paratype ZRCBUU 0969. B. Shell. C. Protoconch. D.

Sculpture of protoconch. E. Operculum
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Group C

Georissa digitinota Klongkaew, Poeaim & Dumrongrojwattana, 2024 sp. nov. (SKN0O1)

SUT 4.18A

Type examined. Holotype. ZRCBUU 0906 (E‘U‘ﬁ 4.18A); SH = 2.27 mm, SW = 1.68 mm,
AH = 0.85 mm, AW = 1.03 mm, W = 4.25-4.5. Paratypes. ZRCBUU 0907 (5Ufl 4.18B-)
(9 shells); Shell measurements: SH = 2.34-2.72 mm (2.46+0.12 mm), SW = 1.66-1.86
mm (1.76+0.06 mm), AH = 0.87-1.00 mm (0.93+0.04 mm), AW = 0.96-1.06 mm
(1.00+0.04 mm), W = 4-4.5 (all type material from type locality; 24 June 2021, P.
Dumrongrojwattana leg).

Other material examined. Thailand, Khao Thanan, Thung Wa district, Satun Province,
07°03'39.4"N 99°41'41.2"E, 21 June 2021. ZRCBUU 0936. SH =2.61 mm, SW = 1.63 mm,
AH = 0.79 mm, AW =098 mm, W = 4.25-4.5. ZRCBUU 0937 (9 shells); Shell
measurements: SH = 2.44-2.88 mm (2.65+0.14 mm), SW = 1.63-1.84 mm (1.70+0.07
mm), AH = 0.79-0.97 mm (0.87+0.05 mm), AW = 0.95-1.09 mm (0.99+0.07 mm), W = 4-
4.5.

Type locality. Thailand, Khao Noi Bodhiyan Temple, Mueang Satun. district, Satun
Province; 06°45'24.2"N, 100°01'54.2"E.
Etymology. The specific designation “digitinota” is for the fingerprints-like sculpture

on the protoconch.

Diagnosis. Shell minute, globosely conical, orangish to brownish, protoconch round to
slightly ellipsoid “and ellipsoidal " to irregularsculpture with oval fingerprint-like
indentation. Body whorl peripherally rounded with-more than 30 spiral lines. Aperture
semi-rounded. Umbilicus closed. Operculum corneous with apophysis, paucispiral,
opaque white, and semi-rounded.

Description. Shell minute, dextral, orangish to brownish, globosely conical with 4.25-
4.5 whorls (E‘U‘ﬁ 4.18A). Protoconch brownish consists of 1 whorl, round to slightly
ellipsoid, covered with ellipsoidal to irregular sculpture and a large oval fingerprint-like
indentation present ('gﬂﬁ 4.18C, D). Teleconch, orangish to brownish, consists of 3.25-
3.5 whorls. Body whorl peripherally rounded, sculptured with more than 30 spiral lines
on the body whorl, crossed with very weak oblique growth lines at the basal part of

the body whorl. Suture incised. Aperture semi-rounded. Peristome thin, sharp,
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unexpanded or thickened and not reflected. Umbilicus closed (E‘Uﬁ 4.18A, B).
Operculum paucispiral, nucleus submarginal, corneous, opaque white, semi-rounded,
thin, smooth outside surface with apophysis, inside surface with an arched peg arising
from base (gﬂﬁ 4.18E).

Radula. Ribbon-like, slender, longer and delicate towards the outside, rhipidoglossate
(Fig. 4.18F-I). Central tooth five small teeth, trapezoid shape. Lateral teeth five teeth
present, claw-like with 7-13 alternately long and short denticles decreasing in size from
the first lateral tooth toward the 5% lateral tooth. Marginal teeth two teeth, claw-like
with 12-14 equal-sized denticles. Radula formula 2:5:1+1+1+1+1+1:5:2.

Differential diagnosis. Georissa digitinota Klongkaew, Poeaim & Dumrongrojwattana,
2024 resembles G. monterosatiana Godwin-Austen & Neville, 1879. Georissa
monterosatiana differs-in-having a less convex body whorl, smooth protoconch, and

more lirae (9-11 instead of more than 30 spiral lines)



102

31]‘17; 4.18 Shell and radula morphology of Georissa digitinota sp. nov. (SKNO1) A.
Holotype ZRCBUU 0906. B-E. SEM of Paratype ZRCBUU 0907. B. Shell. C. Protoconch.
D. Sculpture of protoconch. E. Operculum. F. Radula overview. G. Radula segment. H.
Lateral teeth (Lt). I. Marginal teeth (Mt). Color highlights show radula position; blue:

small central teeth (Ct), purple: lateral teeth, and orange: marginal teeth
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Group C

Georissa williamsi Godwin-Austen, 1889 (SPZ01)
U 4.19AF

Type examined. Holotype. ZRCBUU 0938 (g‘lﬁi 4.19A); SH = 2.32 mm, SW = 1.77 mm,
AH = 0.86 mm, AW = 1.00 mm, W = 4-4.25. Paratypes. ZRCBUU 0939 (E‘U‘ﬁ' 4.19B-E) (9
shells); Shell measurements: SH = 1.79-2.44 mm (2.22+0.23 mm), SW = 1.39-1.78 mm
(1.64+0.13 mm), AH = 0.72-0.93 mm (0.86+0.08 mm), AW = 0.79-1.01 mm (0.93+0.08
mm), W = 4-4.5 (all type material from type locality; 24 June 2021, K. Klongklaew leg).

Type locality. Thailand, Prasitnimit monastery, Ban Na San district, Surat Thani
Province; 08°49'44.1"N, 99°22'45 .6"E.

Diagnosis. Shell minute, globosely conical, orangish tobrownish, protoconch round to
slightly  ellipsoid ~and  ellipsoidal to irregular  sculpture ‘with oval fingerprint-like
indentation. Body whorl peripherally rounded with more than 15-20 spiral lines.
Aperture. semi-rounded. Umbilicus ' closed. Operculum corneous ~with apophysis,

paucispiral, opaque white, and semi-rounded.

Description. Shell minute, dextral, orangish, elobosely conical with 4-4.5 whorls (gﬂ‘ﬁ
4.19A). Protoconch brownish consists of 1 whorl, round to slightly ellipsoid, covered
with ellipsoidal to irregular sculpture (gﬂ‘ﬁ 4.19C, D). Teleconch, orangish to brownish,
consists of 3-3.5 whorls. Body whorl peripherally rounded, sculptured with more than
15-20 spiral lines on the body whorl, crossed with very weak oblique growth lines at
the basal part of the body whorl. Suture incised. Aperture semi-rounded. Peristome
thin, sharp, unexpanded or thickened and not reflected. Umbilicus closed (g‘ﬂ‘ﬁ 4.19A,
B). Operculum paucispiral, nucleus. submarginal, corneous, opaque white, semi-

rounded, thin, smooth outside surface with apophysis, inside surface with an arched

peg arising from base (gﬂ‘ﬁ 4.19E).

Differential diagnosis. Georissa williamsi Godwin-Austen, 1889 resembles G. digitinota
Klongkaew, Poeaim & Dumrongrojwattana, 2024 sp. nov. Georissa digitinota differs in

having a more spiral lines (more than 30 instead of more than 15-20 spiral lines).



104

t
2

o]
517

N

3‘1]‘17‘ 4.19 Shell morphology of Georissa williamsi Godwin-Austen, 1889 (SPZ01). A.
Holotype ZRCBUU 0938. B-E. SEM of Paratype ZRCBUU 0939. B. Shell. C. Protoconch.

D. Sculpture of protoconch. E. Operculum
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Group C

Georissa khuhasawanensis sp. nov. (SSV01)

U 4.20AE

Type examined. Holotype. ZRCBUU 0940 (g‘d‘ﬁ 4.20A); SH = 2.38 mm, SW = 1.83 mm,
AH =0.91 mm, AW = 1.07 mm, W = 3.75-4. Paratypes. ZRCBUU 0941 (E‘Uﬁ 4.20B-E) (8
shells); Shell measurements: SH = 2.20-2.58 mm (2.31+£0.12 mm), SW = 1.64-1.91 mm
(1.75+0.09 mm), AH = 0.86-1.07 mm (0.91+0.07 mm), AW = 0.98-1.11 mm (1.02+0.05

mm), W = 3.75-4 (all type material from type locality; 12 May 2022, K. Klongklaew leg).

Type locality. Thailand, Khuhasawan ' temple, Mueang Phatthalung district,
Phatthalung Province; 07°37'13.4"N, 100°04'52.9"E.

Etymology. The specific designation “khuhasawanensis” is a district referring to the

type locality.

Diagnosis. Shell minute, slobosely conical, orangish to brownish, protoconch round to
slightly “ellipsoid and mix: of rounded, ellipsoidal, irregular sculpture. Body whorl
peripherally. rounded with flat pattern, 12-14 spiral lines. Aperture semi-rounded.
Umbilicus closed. Operculum corneous with apophysis, paucispiral, opaque white, and

semi-rounded.

Description. Shell minute, dextral, orangish, globosely conical with 4-4.25 whorls (§U
‘1'71I 4.20A). Protoconch brownish consists of 1 whorl, round to slightly ellipsoid, covered
with a mix of rounded, ellipsoidal, irregular sculpture (ju‘Uﬁ 4.20C, D). Teleconch,
orangish to brownish, consists of 3-3.25 whorls. Body whorl peripherally rounded,
sculptured with flat pattern, 12-14 spiral lines on the body whorl, crossed with very
weak oblique growth lines at the basal part of the body whorl. Suture incised. Aperture
semi-rounded. Peristome thin, sharp, unexpanded or thickened and not reflected.
Umbilicus closed (iﬂ‘dﬁ 4.20A, B). Operculum paucispiral, nucleus submarginal,
corneous, opaque white, semi-rounded, thin, smooth outside surface with apophysis,

inside surface with an arched peg arising from base (E‘U‘ﬁ 4.20E).

Differential diagnosis. Georissa khuhasawanensis sp. nov. (SSV01) resembles G.

digitinota Klongkaew, Poeaim & Dumrongrojwattana, 2024 sp. nov. Georissa digitinota
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differs in having a sculpture pattern and more spiral lines (more than 30 instead of

more than 12-14 spiral lines).
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3‘1]‘17‘ 4.20 Shell morphology of Georissa khuhasawanensis sp. nov. (SSV01) A. Holotype
ZRCBUU 0936. B-E. SEM of Paratype ZRCBUU 0937. B. Shell. C. Protoconch. D.

Sculpture of protoconch. E. Operculum
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Group D
Georissa quinquelirata Klongkaew, Poeaim & Dumrongrojwattana, 2024 (CPWO01)

U 4.21A

Type material. Holotype. ZRCBUU 0900 (gﬂﬁ 4.21A). SH = 2.45 mm, SW = 1.63 mm,
AH = 0.80 mm, AW = 0.91 mm, W = 4.25-4.5. Paratype. ZRCBUU 0901 (3Uf 4.218-)
(13 shells); Shell measurements: SH = 1.91-2.36 mm (2.10+0.15 mm), SW = 1.37-1.60
mm (1.46+0.07 mm), AH = 0.71-0.86 mm (0.78+0.06 mm), AW = 0.80-0.92 mm
(0.86+0.04 mm), W = 3.75-4.5 (all type material from type locality; 25 February 2023,

P. Dumrongrojwattana leg).

Type locality. Thailand, Pathawi limestone hill, Thap Than district, Uthai Thani
Province, 15°28'26.9"N-99°45'25.0"E.

Etymology. The specific designation “quinquelirata” indicates the number of lirae on

the whorl.

Diagnosis. Shell minute, ovately conical, orangish to brownish, protoconch round to
slightly-ellipsoid and wrinkled sculpture. Body whorl have about 5-6 prominent carinae,
and between carinae have weak growth lines. Aperture semi-rounded. Umbilicus
closed. Operculum corneous with apophysis, paucispiral, opaque white, and semi-

rounded.

Description. Shell minute, dextral, orangish to brownish, ovately conical with 4.25 -
4.5 whorls (’gﬂﬁ 4.21A). Protoconch orange, about one whorl, round to slightly ellipsoid,
covered with wrinkled sculpture (g‘d‘ﬁ 4.21C, D). Teleoconch orange, 3.25 — 3.5 whorls.
Body whorl peripherally rounded, sculptured with 5-6 prominent carinae, weak growth
lines between carinae, intersected by weak oblique growth lines. Basal part of body
whorl with approximately 9-10 densely spaced spiral cords. Suture incised. Aperture
semi-rounded. Peristome thin, sharp, unexpanded or thickened, not reflected.
Umbilicus closed (gﬂﬁ 4.21A, B). Operculum paucispiral, nucleus submarginal,
corneous, opaque white, semi-rounded, thin, smooth outside surface with apophysis,

inside surface with an arched peg arising from base (gﬂﬁ 4.21E).

Radula. Ribbon-like, slender, longer, and delicate towards the outside, rhipidoglossate

(g‘d‘ﬁ 4.21F-1). Central tooth five small teeth, trapezoid shape. Lateral teeth five teeth,
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claw-like, with 9-13 alternately long and short denticles decreasing in size from the
first lateral tooth toward the 5% lateral tooth. Marginal teeth two teeth, claw-like, with

12-14 equal-sized denticles. Radula formula 2:5:1+1+1+1+1+1:5:2.

Differential diagnosis. Georissa quinquelirata sp. nov. (CPWO01) resembles G.
hungerfordi Godwin-Austen, 1889 from Sabah, Borneo, Malaysia, Georissa hungerfordi
differs in having a less convex body whorl, a smooth sculpture, and more spiral lirae
(7-10 lirae instead of 5-6 carinae). This new species is also like G. liratula Stolixzka,
1871 from Domotha, Moulmein, but differs in having a more slender shell with fewer

spiral lirae.
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g‘ﬂﬁ 4.21 Shell and radula morphology of Georissa quinquelirata sp. nov. (CPWO01) A.
Holotype ZRCBUU 0900. B-E. SEM of Paratype ZRCBUU 0901. B. Shell. C. Protoconch.
D. Sculpture of protoconch. E. Operculum. F. Radula overview. G. Radula segment. H.
Lateral teeth (Lt). I. Marginal teeth (Mt). Color highlights show radula position; blue:

small central teeth (Ct), purple: lateral teeth, and orange: marginal teeth
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Group D
Georissa liratula Stoliczka, 1871 (WTJO1)
U 4.22AF

Type examined. Holotype. ZRCBUU 0978 (E‘U‘ﬁ 4.22A); SH = 1.51 mm, SW = 1.15 mm,
AH = 0.58 mm, AW = 0.69 mm, W = 3-3.25. Paratypes. ZRCBUU 0977 (E‘U‘ﬁ 4.22B-E) (5
shells); Shell measurements: SH = 1.57-1.66 mm (1.60+0.04 mm), SW = 1.17-1.23 mm
(1.20+0.03 mm), AH = 0.57-0.62 mm (0.60+0.02 mm), AW = 0.70-0.74 mm (0.72+0.02
mm), W = 3.5-3.75 (all type material from type locality; 2 October 2022, K. Kanyaporn

leg).

Type locality. Thailand, Jeen cave, Mueang Ratchaburi district, Ratchaburi Province;

13°34'28.1"N, 99°46'19.0"E.

Diagnosis. Shell minute, globosely conical, orangish to brownish, protoconch round to
slightly with mix-of rounded, ellipsoidal, irregular sculpture. Body whorl peripherally
rounded. with 9-10 lirae. Aperture semi-rounded. Umbilicus closed. Operculum

corneous with apophysis, paucispiral, opaque white, and semi-rounded.

Description. Shell minute, dextral, orangish to brownish, slobosely conical with 4-4.25
whorls (gﬂﬁ 4.22A). Protoconch orange consists of 1-whorl, round to slightly ellipsoid,
covered with mix of rounded, ellipsoidal, irregular sculpture (g“dﬁ 4.22C, D). Teleconch
orange, consists of 3-3.25 whorls. Peripherally rounded, sculptured with 7-8 prominent
lirae on the body whorl, crossed with weak oblique growth lines. Basal part of the
body whorl, there are spaced spiral cords, approximately 7-8 cords. Suture incised.
Aperture semi-rounded. Peristome . thin, sharp, unexpanded or thickened, not
reflected. Umbilicus closed (gﬂ‘ﬁ 4.22A, - B). Operculum paucispiral, nucleus
submarginal, corneous, opaque white, semi-rounded, thin, smooth outside surface with

apophysis, inside surface with an arched peg arising from base (E‘U‘ﬁ 4.22E).

Differential diagnosis. Georissa liratula Stoliczka, 1871 (WTJ01) resembles G.
hungerfordi Godwin-Austen, 1889. Georissa hungerfordi differs in having a sculpture

pattern, and more slender shell.
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3‘1]‘17‘ 4.22 Shell morphology of Georissa liratula Stoliczka, 1871 (WTJ01) A. Holotype
ZRCBUU 0976. B-E. SEM of Paratype ZRCBUU 0977. B. Shell. C. Protoconch. D.

Sculpture of protoconch. E. Operculum
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Group E
Georissa militis sp. nov. (WKLO1)
U 4.23AE

Type examined. Holotype. ZRCBUU 0956 (g‘d‘ﬁ 4.23A); SH = 2.39 mm, SW = 1.78 mm,
AH = 0.90 mm, AW = 1.04 mm, W = 3.75-4. Paratypes. ZRCBUU 0957 (E‘U‘ﬁ 4.23B-E) (6
shells); Shell measurements: SH = 2.34-2.54 mm (2.41+£0.08 mm), SW = 1.75-1.81 mm
(1.77+0.02 mm), AH = 0.79-0.91 mm (0.85+0.05 mm), AW = 1.02-1.12 mm (1.09+0.04
mm), W = 3.75-4.25 (all type material from type locality; 7 March 2023, K. Kanyaporn

leg).

Type locality. Thailand, Khao Kalok hill, Pran Buri district, Prachuap Khiri Khan
Province; 12°20'12.8"N, 99°59'57.6"E.

Etymology. This specific designation “militis” indicates the shape of Knight's helmet.

Diagnosis. Shell minute, ovately conical, orangish to brownish, protoconch round to
slightly with irregular sculpture. Body whorl peripherally rounded with 10-12 lirae.
Aperture semi-rounded, angular. Umbilicus closed. Operculum corneous with

apophysis, paucispiral, opaque white, and semi-rounded.

Description. Shell minute, dextral, orangish to brownish, ovately conical with 4-4.25
whorls (g‘d‘ﬁ 4.23A). Protoconch orange consists of 1 whorl, round to slightly ellipsoid,
covered with irregular sculpture (E‘U‘ﬁ' 4.23C, D). Teleconch orange, consists of 3.25-3.5
whorls. Peripherally rounded, sculptured with-10-12 prominent lirae on the body
whorl, crossed with weak oblique growth lines. Basal part of the body whorl, there are
more densely spaced spiral cords, approximately 9-10 cords. Suture incised. Aperture
semi-rounded, angular. Peristome thin, sharp, unexpanded or thickened, not reflected.
Umbilicus closed (g‘d‘ﬁ' 4.23A, B). Operculum paucispiral, nucleus submarginal,
corneous, opaque white, semi-rounded, thin, smooth outside surface with apophysis,

inside surface with an arched peg arising from base (g‘d‘ﬁ 4.23F).

Differential diagnosis. Georissa militis sp. nov. (WKLO01) resembles Georissa scalinella
(van Benthem-Jutting, 1966) from Sabah, Malaysia. Georissa scalinella differs in having

a sculpture pattern on the body whorl.
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U7 4.23 Shell morphology of Georissa militis sp. nov. (WKLO1) A. Holotype ZRCBUU

u

0956. B-E. SEM of Paratype ZRCBUU 0957. B. Shell. C. Protoconch. D. Sculpture of

protoconch. E. Operculum
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Group E

Georissa thamtalaysapgensis sp. nov. (STLO1)

SUT 4.24A

Type examined. Holotype. ZRCBUU 0994 (gﬂﬁ 4.24A); SH = 2.39 mm, SW = 1.78 mm,
AH = 0.90 mm, AW = 1.04 mm, W = 3.75-4. Paratypes. ZRCBUU 0995 (E‘U‘ﬁ 4.24B-E) (3
shells); Shell measurements: SH = 2.35-2.54 mm (2.41+0.08 mm), SW = 1.75-1.81 mm
(1.77+0.02 mm), AH = 0.79-0.91 mm (0.85+0.05 mm), AW = 1.02-1.12 mm (1.09+0.04
mm), W = 3.75-4.25 (all type material from type locality; 7 March 2023, K. Kanyaporn

leg).

Type locality. Thailand, Tham Talay Sap temple, Pathio  district, Chumphon;
12°20'12.8"N, 99°59'57.6"E.
Etymology. This specific designation “thamtalaysapgensis” is a place referring to the

type locality.

Diagnosis. Shell minute, globosely conical, orangish to brownish, protoconch round to
slightly-with irregular sculpture. Body whorl peripherally rounded with 10-12 lirae.
Aperture. semi-rounded.. Umbilicus  closed. Operculum corneous with apophysis,

paucispiral, opaque white, and semi-rounded.

Description. Shell minute, dextral, orangish to brownish, globosely. conical with 3.75-
4.25 whorls (’gﬂﬁ 4.24A). Protoconch orange consists of 1 whorl, round to slightly
ellipsoid, covered with irregular sculpture (g‘dﬁ 4.24C, D). Teleconch orange, consists
of 3.75-3.25 whorls. Peripherally rounded, sculptured with 10-12 prominent lirae on
the body whorl, crossed with weak oblique growth lines. Basal part of the body whorl,
there are more densely spaced spiral cords, approximately 9-10 cords. Suture incised.
Aperture semi-rounded. Peristome thin, sharp, unexpanded or thickened, not
reflected. Umbilicus closed (g‘d‘ﬁ 4.24A, B). Operculum paucispiral, nucleus
submarginal, corneous, opaque white, semi-rounded, thin, smooth outside surface with

apophysis, inside surface with an arched peg arising from base (g‘d‘ﬁ 4.24E).

Differential diagnosis. Georissa thamtalaysapgensis sp. nov. (STLO1) resembles G.
monterosatiana Godwin-Austen & Neville, 1879. Georissa monterosatiana differs in

having a smooth protoconch, and more lirae (9-11 instead of 10-12 spiral lines).
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Ul 4.24 Shell morphology of Georissa thamtalaysapgensis sp. nov. (STLO1) A.

u

Holotype ZRCBUU 0994. B-E. SEM of Paratype ZRCBUU 0995. B. Shell. C. Protoconch.

D. Sculpture of protoconch. E. Operculum
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Group F
Georissa bueangbaebensis sp. nov. (SBB01)

SUT 4.25AF

Type examined. Holotype. ZRCBUU 1006 (g‘d‘ﬁ 4.25A); SH = 1.23 mm, SW = 0.94 mm,
AH = 0.44 mm, AW = 0.50 mm, W = 3.5-3.75. Paratypes. ZRCBUU 1007 (E‘Uﬁ 4.25B-E)
(4 shells); Shell measurements: SH = 1.14-1.21 mm (1.17£0.03 mm), SW = 0.87-0.94
mm (0.91+0.03 mm), AH = 0.40-0.45 mm (0.43+0.02 mm), AW = 0.48-0.51 mm
(0.50+0.02 mm), W = 3.25-3.75 (all type material from type locality; 8 May 2022, K.
Klongklaew leg).

Type locality. Thailand, Tham Bueang Baeb monastery, Khiriratnikom district, Surat
Thani Province; 08°54'37.0"N, 98°59'03.2"E.
Etymology. This specific designation “bueangbaebensis” is a district referring to the

type locality-

Diagnosis. Shell minute, globosely conical, orangish, protoconch round to slightly with
rounded-ellipsoidal  sculpture. Body whorl peripherally rounded with 9-10 lirae.
Aperture  semi-rounded. Umbilicus closed.  Operculum corneous with apophysis,

paucispiral, opaque white, and semi-rounded.

Description. Shell minute, dextral, orangish, globosely conical with 3.5-3.75 whorls (§U
‘1'71I 4.25A). Protoconch-orange consists of 1 whorl, round to slightly ellipsoid, covered
with rounded- ellipsoidal sculpture (E‘Uﬁ 4.25C, D). Teleconch orange, consists of 2.5-
2.75 whorls. Peripherally rounded, sculptured with 9-10 prominent lirae on the body
whorl, crossed with weak oblique growth lines. Basal part of the body whorl, there are
densely spaced spiral cords, approximately 7-8 cords. Suture incised. Aperture semi-
rounded. Peristome thin, sharp, unexpanded or thickened, not reflected. Umbilicus
closed ('gﬂﬁ 4.25A, B). Operculum paucispiral, nucleus submarginal, corneous, opaque
white, semi-rounded, thin, smooth outside surface with apophysis, inside surface with
a broad arched peg arising from base (E‘U‘ﬁ 4.25E).

Differential diagnosis. Georissa bueangbaebensis sp. nov. (SBBO1) resembles G.

filiasaulae Haase & Schilthuizen, 2007 from Malaysia. Georissa filiasaulae differs in

having a protoconch sculpture and body whorl sculpture.
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g‘ﬂﬁ 4.25 Shell morphology of Georissa bueangbaebensis sp. nov. (SBB01) A. Holotype
ZRCBUU 1006. B-E. SEM of Paratype ZRCBUU 1007. B. Shell. C. Protoconch. D.

Sculpture of protoconch. E. Operculum
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Group F
Georissa rigidulus sp. nov. (CPWO04)

SUT 4.26A

Type examined. Holotype. ZRCBUU 0984 (E‘U‘ﬁ 4.26A); SH = 2.27 mm, SW = 1.58 mm,
AH = 0.79 mm, AW = 0.95 mm, W = 3.75-4. Paratypes. ZRCBUU 0985 (E‘Uﬁ 4.26B-E) (5
shells); Shell measurements: SH = 1.88-2.19 mm (2.04+0.14 mm), SW = 1.30-1.72 mm
(1.55+0.11 mm), AH = 0.71-0.99 mm (0.84+0.07 mm), AW = 0.76-1.00 mm (0.90+0.06
mm), W = 3.5-4 (all type material from type locality; 1 October 2022, K. Kanyaporn

leg).

Type locality. Thailand, Pathawi hill, Thap Than district, Uthai Thani Province;
15°28'23.0"N, 99°45'26.0"E.

Etymology. This specific designation “rigidulus”™ for the spiral lines resembles short

ridge.

Diagnosis. Shell minute, ovately conical, orangish to brownish, protoconch round to
slightly: with perforated sculpture. Body whorl peripherally rounded with 7-8 lirae.
Aperture semi-rounded. Umpbilicus closed. Operculum corneous with apophysis,

paucispiral, opaque white, and semi-rounded to ovately.

Description. Shell minute, dextral, orangish to brownish, ovately conical with 3.5-3.75
whorls (gﬂﬁ 4.26A). Protoconch orange consists of 1. whorl, round to slightly ellipsoid,
covered with perforated sculpture (g‘lJ‘ﬁl 4.26C, D). Teleconch orange, consists of 2.5-
3.75 whorls. Peripherally rounded, sculptured with 6-7 prominent lirae on the body
whorl, crossed with weak oblique growth lines. Basal part of the body whorl, there are
densely spaced spiral cords, approximately 5-6 cords. Suture incised. Aperture semi-
rounded. Peristome thin, sharp, unexpanded or thickened, not reflected. Umbilicus
closed (gﬂﬁ 4.26A, B). Operculum paucispiral, nucleus submarginal, corneous, opaque
white, semi-rounded, thin, smooth outside surface with apophysis, inside surface with
an arched peg arising from base ('g‘d‘ﬁ 4.26F).

Differential diagnosis. Georissa rigidulus sp. nov. (CPW04) resembles Georissa sp. nov.
(D4.6.1) from Khao Chong Sadet temple, Ratchaburi Province. Georissa sp. nov. (D4.6.1)

differs in having a less small aperture shape, and less lirae (7-8 instead of 9-10 lirae).
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3‘1]‘17‘ 4.26 Shell morphology of Georissa rigidulus sp. nov. (CPW04) A. Holotype ZRCBUU
0984. B-E. SEM of Paratype ZRCBUU 0985. B. Shell. C. Protoconch. D. Sculpture of

protoconch. E. Operculum
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Group G
Georissa saturnianulus sp. nov. (CPW02)

U 4.27AE

Type material. Holotype. ZRCBUU 0908 (gﬂ‘ﬁ' 4.27A). SH = 2.45 mm, SW = 1.63 mm,
AH = 0.80 mm, AW = 0.91 mm, W = 4.25-4.5. Paratype. ZRCBUU 0901 (gﬂﬁl 4.27B-E)
(13 shells); Shell measurements: SH = 1.91-2.36 mm (2.10+0.15 mm), SW = 1.37-1.60
mm (1.46+0.07 mm), AH = 0.71-0.86 mm (0.78+0.06 mm), AW = 0.80-0.92 mm
(0.86+0.04 mm), W = 3.75-4.5 (all type material from type locality; 25 February 2023,

P. Dumrongrojwattana leg).

Type locality. Thailand, Pathawi limestone hill,  Thap Than district, Uthai Thani
Province, 15°28'26.9"N 99°45'25.0"E.

Etymology. The specific “saturnianulus” either has a characteristic referring

metaphorically after Saturn’s rings.

Diagnosis. Shell minute, trapezoid conical and the upper half part of the whorls is
slightly downward, orangish, protoconch round to slightly ellipsoid and perforated
sculpture. Body whorl with 2-3 convex ribs and 3-4 spiral lirae between convex ribs.
Aperture rhombate. ~Umbilicus  narrow. Operculum . corneous —with = apophysis,

paucispiral, opaque orangish, and semi-rounded.

Description. Shell minute, dextral, orangish, trapezoid conical with 4.25-4.5 whorls (EU
i 4.27A). Protoconch orange, about one whorl, round to slightly ellipsoid, covered with
perforated sculpture (gﬂﬁ 4.27C, D). Teleconch orange 3.25-3.5 whorls. The upper half
part of the body whorls is slightly downward, sculptured with only 2-3 convex radial
ribs, strong oblique growth lines, 3-4 prominent lirae between convex radial ribs, weak
oblique growth lines present on the half lower part of the body whorls, more densely
spaced spiral cords, ca. 6-8 cords, at the basal part of the body whorl. Suture incised.
Aperture semi-rounded. Peristome thin, sharp, unexpanded or thickened, not
reflected. Umbilicus narrow (;J‘Uﬁ 4.27A, B). Operculum paucispiral, nucleus
submarginal, corneous, opaque orangish, semi-rounded shape, thin, smooth outside

surface with apophysis, inside surface with an arched peg arising from base ('gﬂﬁ 4.27E).
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Differential diagnosis. Georissa saturnianulus sp. nov. (CPW02) resembles Georissa
scalinella van Benthem Jutting, 1966 from Malaysia. Georissa scalinella differs in
having more convex body whorl, a flat protoconch, and sculptured with acute scales

between growth lines, and one convex rib.
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g‘iJ‘Vldl 4.27 Shell morphology of Georissa saturnianulus sp. nov. (CPW02) A. Holotype
ZRCBUU 0908. B-E. SEM of Paratype ZRCBUU 0909. B. Shell. C. Protoconch. D.

Sculpture of protoconch. E. Operculum
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Group G

Georissa angustius sp. nov. (CCLO1)

SUT 4.28AF

Type examined. Holotype. ZRCBUU 1000 (g‘lﬁi 4.28A); SH = 1.70 mm, SW = 1.17 mm,
AH = 0.56 mm, AW = 0.62 mm, W = 4-4.25. Paratypes. ZRCBUU 1001 (E‘U‘ﬁ 4.28B-E) (5
shells); Shell measurements: SH = 1.46-1.77 mm (1.58+0.13 mm), SW = 1.08-1.16 mm
(1.11+0.03 mm), AH = 0.53-0.59 mm (0.54+0.03 mm), AW = 0.60-0.61 mm (0.60+0.004
mm), W = 3.75-4.25 (all type material from- type locality; 25 September 2021, P.

Dumrongrojwattana leg).

Type locality. Thailand, Khao Chong Lom temple, Ban Rai district, Uthai
Thani Province; 15°16'51.3"N, 99°43'04.8"E.

Etymology. This specific designation “angustius” for the narrow aperture of shell.

Diagnosis. Shell minute, ovately conical, orangish, protoconch round to slightly with
wrinkled sculpture. Body whorl peripherally rounded with 8-9 lirae, discontinuous weak
growth-lines between lirae. Aperture semi-rounded. Umbilicus closed. Operculum

corneous with apophysis, paucispiral, opaque white, and semi-rounded to ovately.

Description. Shell minute, dextral, orangish, ovately conical with 4-4.25 whorls (gﬂﬁ
4.28A). Protoconch orange consists of 1 whorl, round to slightly ellipsoid, covered with
rounded mesh sculpture (gﬂﬁ 4.28C, D). Teleconch orange, consists of 3-3.25 whorls.
Peripherally. rounded, sculptured with 8-9 prominent lirae on the body whorl,
discontinuous weak growth lines between lirae, crossed with weak oblique growth
lines. Basal part of the body -whorl, there are densely spaced spiral cords,
approximately 7-8 cords. Suture incised. Aperture semi-rounded. Peristome thin, sharp,
unexpanded or thickened, not reflected. Umbilicus closed (g“dﬁ 4.28A, B). Operculum
paucispiral, nucleus submarginal, corneous, opaque orange, semi-rounded, thin,
smooth outside surface with apophysis, inside surface with an arched peg arising from
base (E‘U‘ﬁ 4.28E).

Differential diagnosis. Georissa angustius sp. nov. (CCLO1) resembles Georissa sagitta
sp. nov. (D4.2.1) from Khao Maka Cave Temple, Sakaeo Province. Georissa sagitta sp.
nov. (D4.2.1) differs in having a protoconch sculpture and haven’t weak growth

between lirae.
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gﬂ‘ﬁ 4.28 Shell morphology of Georissa angustius sp. nov. (CCLO1) A. Holotype ZRCBUU
0976. B-E. SEM of Paratype ZRCBUU 0977. B. Shell. C. Protoconch. D. Sculpture of

protoconch. E. Operculum
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Group H

Georissa kohsichangensis Klongkaew, Poeaim & Dumrongrojwattana, 2024 sp. nov.
(EYMO1)

U7 4.29A-]

Type material. Holotype. ZRCBUU 0902 (;J‘Uﬁ 4.29A). SH = 2.10 mm, SW = 1.43 mm,
AH = 0.63 mm, AW = 0.90 mm, W = 4.25-4.5. Paratype. ZRCBUU 0903 (gﬂ‘ﬁl 4.29B-1)
(12 shells); Shell measurements: SH = 1.72-2.03 mm (1.86+0.10 mm), SW = 1.21-1.42
mm (1.30+0.07 mm), AH = 0.51-0.72 mm (0.62+0.05 mm), AW = 0.75-0.84 mm
(0.79+0.03 mm), W = 3.75-4.5 (all type material from type locality; 30 October 2021, P.

Dumrongrojwattana leg).

Type locality. Thailand, Yai Man cave, Koh Sichang district, Chonburi Province;
13°09'08.2"N 100°48'28.0"E.

Etymology. This specific desienation “kohsichangensis” is a district referring to the type

locality.

Diagnosis. Shell minute, ovately conical and the upper half part of the whorls is slightly
downward, orangish to brownish, protoconch round to slightly ellipsoid and perforated
sculpture.  Body whorl with 6-7 spiral lirae. Aperture rhombate. Umbilicus closed.

Operculum corneous with apophysis, paucispiral, opaque white, and rhombate.

Description. Shell minute, dextral, orangish to brownish, ovately conical with 4.25-4.5
whorls (gﬂﬁ 4.29A). Protoconch orange, about one whorl, round to slightly ellipsoid,
covered with perforated sculpture (E‘Uﬁ 4.29C, D). Teleconch orange 3.25-3.5 whorls.
The upper half part of the body whorls is slishtly downward, sculptured with only
strong oblique growth lines, 6-7 prominent lirae, weak oblique growth lines present on
the half lower part of the body whorls, more densely spaced spiral cords, ca. 6-8 cords,
at the basal part of the body whorl. Suture incised. Aperture rhombate. Peristome thin,
sharp, unexpanded or thickened, not reflected. Umbilicus closed (E‘Uﬁ 4.29A, B).
Operculum paucispiral, nucleus submarginal, corneous, opaque white, rhombate
shape, thin, smooth outside surface with apophysis, inside surface with an arched peg

arising from base (gﬂﬁ 4.29E).
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Radula. Ribbon-like, slender, longer and delicate towards the outside, rhipidoglossate
(E‘U‘ﬁl 4.29F-1). Central tooth five small teeth, trapezoid shape. Lateral teeth five teeth,
claw-like with 7-11 alternately long and short denticles decreasing in size from the first
lateral tooth toward the 5th lateral tooth. Marginal teeth two teeth, claw-like with 14-
18 equal size denticles. Radula formula 2:5:1+1+1+1+1+1:5:2.

Differential diagnosis. Georissa kohsichangensis sp. nov. resembles G. carinata
Sutcharit & Jirapatrasilp, 2020 from Cambodia. Georissa carinata differs in having more
convex body whorl, a smooth protoconch, and sculptured with thin and uneven

growth lines.
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g‘l.l‘i?i 4.29 Shell and radula morphology of Georissa kohsichangensis sp. nov. (EYMO01)
A. Holotype ZRCBUU 0902. B-E. SEM of Paratype ZRCBUU 0903. B. Shell. C. Protoconch.
D. Sculpture of protoconch. E. Operculum. F. Radula overview. G. Radula segment. H.
Lateral teeth (Lt). I. Marginal teeth (Mt). Color highlights show radula position; blue:

small central teeth (Ct), purple: lateral teeth, and orange: marginal teeth
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Group |
Georissa octoscalae sp. nov. (SNT01)

U 4.30AE

Type material. Holotype. ZRCBUU 0918 (g‘d‘ﬁ 4.30A). SH = 2.36 mm, SW = 1.65 mm,
AH = 0.83 mm, AW = 0.97 mm, W = 3.75-4. Paratype. ZRCBUU 0919 (gﬂﬁ 4.30B-E) (9
shells); Shell measurements: SH = 2.00-2.37 mm (2.27+0.12 mm), SW = 1.37-1.70 mm
(1.59+0.10 mm), AH = 0.65-0.86 mm (0.78+0.06 mm), AW = 0.83-1.01 mm (0.94+0.05
mm), W = 3.5-4.25 (all type material from type locality; 14 May 2022, K. Klongklaew
leg).

Type locality. Thailand, Tham Namthip Monastery, Sawi district, Chumphon Province,
10°14'24.7"N 98°55'27.7"E.

Etymology. The specific designation “octoscalae” indicates the number of scalariform

series on the whorl.

Diagnosis. Shell minute, ovately conical, orangish, protoconch round to slightly
ellipsoid and mix of rounded, semi-elliptic sculpture. Body whorl peripherally rounded
have about 7-8 prominent scalariform, 7-8 weak growth lines between scales series.
Aperture - semi-rounded. Umbilicus closed. Operculum corneous with apophysis,

paucispiral, opaque white, and semi-rounded.

Description. Shell minute, dextral, orangish, ovately conical with 3.75 - 4 whorls (gﬂﬁ
4.30A). Protoconch orangish, about one whorl, round to slightly ellipsoid, covered with
mix of rounded, semi-elliptic sculpture (gﬂﬁ 4.30C, D). Teleoconch orangish, 2.75 - 3
whorls. Body whorl peripherally rounded, above the shoulder flat and tapering towards
the suture, sculptured with 7-8 prominent scalariform, 7-8 prominent weak growth
lines between regularly spaced scales series, strong scaly start on the 3 whorl. Basal
part of body whorl with approximately 9-10 densely spaced spiral cords. Suture incised.
Aperture semi-rounded. Peristome thin, sharp, unexpanded or thickened, not
reflected. Umbilicus closed (gﬂ‘ﬁ' 4.30A, B). Operculum paucispiral, nucleus

submarginal, corneous, opaque white, semi-rounded, thin, smooth outside surface with

apophysis, inside surface with an arched peg arising from base (gﬂﬁ 4.30E).
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Differential diagnosis. Georissa octoscalae sp. nov. (SNT01) resembles Georissa hadra
Thompson & Dance, 1983 from Sarawak, Borneo, Malaysia. Georissa hadra differs in
having a more slender shell with distinctly 2-3 separate aspects scalariform, and

irregularly spaced series.
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gﬂ‘ﬁ 4.30 Shell morphology of Georissa octoscalae sp. nov. (SNT01) A. Holotype
ZRCBUU 0918. B-E. SEM of Paratype ZRCBUU 0919. B. Shell. C. Protoconch. D.

Sculpture of protoconch. E. Operculum
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Group |
Georissa natdaiensis sp. nov. (SND01)

U 4.31AE

Type material. Holotype. ZRCBUU 0952 (g‘d‘ﬁ 4.31A). SH = 2.34 mm, SW = 1.53 mm,
AH = 0.78 mm, AW = 0.90 mm, W = 4-4.25. Paratype. ZRCBUU 0953 (3Uf 4.31B-E) (9
shells); Shell measurements: SH = 2.00-2.29 mm (2.18+0.10 mm), SW = 1.34-1.53 mm
(1.45+0.07 mm), AH = 0.69-0.80 mm (0.75+0.03 mm), AW = 0.74-0.90 mm (0.85+0.05
mm), W = 3.75-4.25 (all type material from type locality; 20 November 2023, K.
Klongklaew leg).

Type locality. Thailand, Natdai cave, La-un district, Ranong Province, 10°01'53.2"N
98°50'30.3"E.

Etymology. This specific desienation “natdaiensis™ is a place referring to the type

locality.

Diagnosis. Shell minute, ovately conical, orangish, protoconch round to slightly
ellipsoid-and 'wrinkled sculpture. Body whorl peripherally rounded have about 7-8
scalariform, weak scaly start on the 214 whorl. Aperture semi-rounded. Umbilicus
closed. Operculum corneous with apophysis, paucispiral, opaque white, and semi-

rounded.

Description. Shell minute, dextral, orangish, ovately conical with 4 —4.25 whorls (gﬂﬁ
4.31A). Protoconch orangish, about one whorl, round to slightly ellipsoid, covered with
wrinkled sculpture ('gﬂﬁ 4.31C, D). Teleoconch orangish, 3 —3.25 whorls. Peripherally
rounded, sculptured with 9-10 prominent scalariform on the body whorl, weak scaly
start on the 3 whorl. Basal part-of body whorl with approximately 7-8 densely spaced
spiral cords. Suture incised. Aperture semi-rounded. Peristome thin, sharp, unexpanded
or thickened, not reflected. Umbilicus closed (gﬂﬁ 4.31A, B). Operculum paucispiral,
nucleus submarginal, corneous, opaque white, semi-rounded, thin, smooth outside

surface with apophysis, inside surface with an arched peg arising from base (g‘dﬁ' 4.31E).

Differential diagnosis. Georissa natdaiensis sp. nov. (SNDO1) resembles Georissa
caeluma sp. nov. from Tham Than Nam Lod Noi cave, Chumphon Province. Georissa

caeluma sp. nov. differs in having a less scaly (10-12 scales instead of 7-8 scales),
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stronger scales, shell colour, and strong scaly start on the 3 whorl. This new species
is also like Georissa insulae Khalik, Hendriks, Vermeulen & Schilthuizen, 2019 from

Sabah, Malaysia, but differs in having a more slender with 10-12 spiral ribs.



134

g‘ﬂﬁ 4.31 Shell morphology of Georissa natdaiensis sp. nov. (SNDO1) A. Holotype
ZRCBUU 0952. B-E. SEM of Paratype ZRCBUU 0953. B. Shell. C. Protoconch. D.

Sculpture of protoconch. E. Operculum
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Group J
Georissa insulae Khalik, Hendriks, Vermeulen & Schilthuizen, 2018 (CSB01, CKPO1)
SUT 4.32A°F, 4.33AE

Type material. Holotype. ZRCBUU 0930 (g‘d‘ﬁ 4.32A). SH = 2.18 mm, SW = 1.36 mm,
AH = 0.71 mm, AW = 0.80 mm, W = 4-4.25. Paratype. ZRCBUU 0931 (gﬂﬁ 4.32B-E) (5
shells); Shell measurements: SH = 1.82-2.12 mm (1.95+0.12 mm), SW = 1.30-1.42 mm
(1.35+0.05 mm), AH = 0.63-0.71 mm (0.67+0.03 mm), AW = 0.74-0.83 mm (0.78+0.04
mm), W = 4-4.25 (all type material from type locality; 15 July 2022, K. Klongklaew leg).

Other material examined. Thailand, Khao Tham Phra temple, Mueang Phetchabun
district, Phetchabun Province, 16°33'09.9"N 101°07'13.3"E, 15 July 2022. ZRCBUU 0932
(E‘U‘ﬁ 4.33A) SH = 1.97 mm, SW-= 1.41 mm, AH = 0.68 mm, AW = 0.81 mm, W = 4-4.25.
ZRCBUU 0933 (gﬂ‘ﬁ 4.33B-E) (7 shells); Shell measurements: SH = 1.86-2.02 mm
(1.95+0.07 mm), SW = 1.26-1.45 mm (1.31+0.07 mm), AH = 0.66-0.70 mm (0.67+0.02
mm), AW = 0.74-0.81 mm (0.77+0.03 mm), W = 4-4.25.

Type locality. Thailand, Rishi Sombat cave, Lom Sak district, Phetchabun Province,
16°41'26.3"N 101°08'19.9"E.

Diagnosis.. Shell minute, ovately conical, orangish, protoconch round to slightly
ellipsoid and ellipsoidal to irregular sculpture. Body whorl peripherally rounded with
10-12 spiral lines. Aperture semi-rounded. Umbilicus closed. Operculum corneous with

apophysis, paucispiral, opaque white, and semi-rounded.

Description. Shell minute, dextral, orangish, ovately conical with 4 — 4.25 whorls (g‘d‘ﬁ
4.32A). Protoconch orangish, about one whorl, round to slightly ellipsoid, covered with
ellipsoidal to irregular sculpture (gﬂﬁ 4.32C, D). Teleoconch orangish, 3 - 3.25 whorls.
Peripherally rounded, sculptured with 10-12 spiral lines on the body whorl. Basal part
of body whorl with approximately 9-10 densely spaced spiral cords. Suture incised.
Aperture semi-rounded. Peristome thin, sharp, unexpanded or thickened, not
reflected. Umbilicus closed (gﬂ‘ﬁ' 4.32A, B). Operculum paucispiral, nucleus
submarginal, corneous, opaque white, semi-rounded, thin, smooth outside surface with

apophysis, inside surface with an arched peg arising from base (gﬂﬁ 4.32E).
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Differential diagnosis. Georissa insulae (CSBO1, CKPO1) resembles G. hungerfordi
Godwin-Austen, 1889 and G. trusmadi Khalik, Hendriks, Vermeulen & Schilthuizen, 2018

from Malaysia. This species is differ in having a more spiral ribs.
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3‘1]‘17‘ 4.32 Shell morphology of Georissa insulae Khalik, Hendriks, Vermeulen &
Schilthuizen, 2018 (CSB01). A. Holotype ZRCBUU 0930. B-E. SEM of Paratype ZRCBUU
0931. B. Shell. C. Protoconch. D. Sculpture of protoconch. E. Operculum



138

3‘1]‘17‘ 4.33 Shell morphology of Georissa insulae Khalik, Hendriks, Vermeulen &
Schilthuizen, 2018 (CKPO1) A. ZRCBUU 0932. B-C. ZRCBUU 0933. B. Shell. C.

Protoconch. D. Sculpture of protoconch. E. Operculum
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Group J
Georissa invisibilis sp. nov. (ECG02)

SUT 4.30AE

Type material. Holotype. ZRCBUU 0962 (g‘d‘ﬁ 4.34A). SH = 2.57 mm, SW = 1.71 mm,
AH = 0.86 mm, AW = 1.02 mm, W = 4-4.25. Paratype. ZRCBUU 0963 (3Uf 4.34B-E) (9
shells); Shell measurements: SH = 2.35-2.77 mm (2.60+0.20 mm), SW = 1.66-2.03 mm
(1.87+0.12 mm), AH = 0.88-1.04 mm (1.00+£0.06 mm), AW = 1.09-1.21 mm (1.14+0.05
mm), W = 4-45 (all type material from type locality; 19 January 2014, P.

Dumrongrojwattana leg).

Type locality. Thailand, Tham Khao Chakan temple, Khao Chakan district, Sa Kaeo
Province, 13°39'37.7"N 102°05'05.4"E.

Etymology. The specific designation “invisibilis” refers to the weak growth lines pattern

which like-invisible sculpture.

Diagnosis. Shell minute, slobosely conical, orangish, protoconch round to slightly
ellipsoid and rounded meshed sculpture. Body whorl peripherally rounded have about
10-12 weak erowth lines. Aperture semi-rounded. Umbilicus closed. Operculum

corneous with apophysis, paucispiral, opaque white, and semi-rounded.

Description. Shell minute, dextral, orangish to brownish, slobosely. conical with 4-4.25
whorls (E‘U‘ﬁ' 4.34A). Protoconch orangish to brownish, about one whorl, round to
slightly ellipsoid, covered with rounded meshed sculpture (g‘d‘ﬁl 4.34C, D). Teleoconch
orangish to brownish, 3-3.25 whorls. Peripherally rounded, sculptured with 10-12
prominent weak growth lines on the body whorl. Suture incised. Aperture semi-
rounded. Peristome thin, sharp, unexpanded or thickened, not reflected. Umbilicus
closed (g‘d‘ﬁ' 4.34A, B). Operculum paucispiral, nucleus submarginal, corneous, opaque
white, semi-rounded, thin, smooth outside surface with apophysis, inside surface with

an arched peg arising from base (E‘U‘ﬁ 4.34E).

Differential diagnosis. Georissa invisibilis sp. nov. (ECG02) resembles Georissa
digitinota sp. nov. Klongkaew, Poeaim & Dumrongrojwattana, 2024 from Khao Noi
Bodhiyan Temple, Satun Province. Georissa digitinota sp. nov. differs in having a more

spiral lines (more than 30 spiral lines instead of 10-12 weak growth lines).
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3‘1]‘17‘ 4.34 Shell morphology of Georissa invisibilis sp. nov. (ECG02) A. Holotype ZRCBUU
0962. B-E. SEM of Paratype ZRCBUU 0963. B. Shell. C. Protoconch. D. Sculpture of

protoconch. E. Operculum
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Group K

Georissa sagitta Klongkaew, Poeaim & Dumrongrojwattana, 2024 sp. nov. (EMK01)

SUT 4.35A

Type examined. Holotype. ZRCBUU 0904 (g‘d‘ﬁ 4.35A); SH = 2.61 mm, SW = 1.63 mm,
AH = 0.79 mm, AW = 0.98 mm, W = 4.25-4.5. Paratypes. ZRCBUU 0905 (E‘U‘ﬁ 4.35B-|)
(10 shells); Shell measurements: SH = 2.44-2.88 mm (2.65+0.14 mm), SW = 1.63-1.84
mm (1.70+0.07 mm), AH = 0.79-0.97 mm (0.87+0.05 mm), AW = 0.95-1.09 mm
(1.00+0.04 mm), W = 4-4.5 (all type material from type locality; 20 July 2019, P.

Dumrongrojwattana leg).

Type locality. Thailand, Khao Maka Cave Temple, Mueang Sakaeo district, Sakaeo
Province; 13°47'16.6"N, 101°56'53.7"E.

Etymology. The specific designation “sasitta” for the prominent oval indentation

resembling a target in archery.

Diagnosis. Shell minute, ovately conical, orangish, protoconch round to slightly
ellipsoid-and mix of rounded, ellipsoidal to irregular sculpture with oval indentation.
Body whorl peripherally rounded with 8-9 spiral lirae. Aperture semi-rounded.
Umbilicus closed. Operculum corneous with apophysis, paucispiral, opague white, and

semi-rounded.

Description. Shell minute, dextral, orangish to brownish, ovately conical with 4.25-4.5
whorls (;J‘LJﬁ 4.35A). Protoconch orange consists of 1 whorl, round to slightly ellipsoid,
covered with mix of rounded, ellipsoidal to irregular sculpture and a large oval
indentation present ('ﬁu‘tl‘ﬁ 4.35C, D). Teleconch orange, consists of 3.25-3.5 whorls.
Peripherally rounded, sculptured with 8-9 prominent lirae on the body whorl, crossed
with weak oblique growth lines. Basal part of the body whorl, there are more densely
spaced spiral cords, approximately 7-8 cords. Suture incised. Aperture semi-rounded.
Peristome thin, sharp, unexpanded or thickened, not reflected. Umbilicus closed (gﬂﬁ
4.35A, B). Operculum paucispiral, nucleus submarginal, corneous, opaque white, semi-
rounded, thin, smooth outside surface with apophysis, inside surface with an arched

peg arising from base (E‘Uﬁ 4.35E).
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Radula. Ribbon-like, slender, longer and delicate towards the outside, rhipidoglossate
(gﬂ‘ﬁ 4.35F-1). Central tooth five small teeth, trapezoid shape. Lateral teeth five teeth,
claw-like with 7-13 alternately long and short denticles decreasing in size from the first
lateral tooth toward the 5 lateral tooth. Marginal teeth two teeth, claw-like with 12-

14 equal size denticles. Radula formula 2:5:1+1+1+1+1+1:5:2.

Differential diagnosis. Georissa sagitta Klongkaew, Poeaim & Dumrongrojwattana,
2024 (EMKO1) resembles G. monterosatiana Godwin-Austen and Neville, 1879. Georissa
monterosatiana differs in having more convex body whorl, smooth protoconch, and

more lirae (9-11 instead of 8-9 lirae)
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3‘1]‘17‘ 4.35 Shell and radula morphology of Georissa sagitta sp. nov. (EMK01) A. Holotype
ZRCBUU 0904. B-E. SEM of Paratype ZRCBUU 0905. B. Shell. C. Protoconch. D.
Sculpture of protoconch. E. Operculum. F. Radula overview. G. Radula segment. H.
Lateral teeth (Lt). I. Marginal teeth (Mt). Color highlights show radula position; blue:

small central teeth (Ct), purple: lateral teeth, and orange: marginal teeth
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Group K
Georissa crassilinae sp. nov. (NEDB02)

SUT 4.36AF

Type examined. Holotype. ZRCBUU 0996 (gﬂﬁ 4.36A); SH = 2.24 mm, SW = 1.45 mm,
AH = 0.71 mm, AW = 0.84 mm, W = 4-4.25. Paratypes. ZRCBUU 0997 (E‘U‘ﬁ 4.36B-E) (5
shells); Shell measurements: SH = 2.04-2.40 mm (2.24+0.13 mm), SW = 1.36-1.54 mm
(1.45+0.07 mm), AH = 0.67-0.78 mm (0.73+0.04 mm), AW = 0.75-0.86 mm (0.81+0.04
mm), W = 4-4.5 (all type material from type locality; 14 July 2022, K. Kanyaporn leg).

Type locality. Thailand, Tham Dokbua temple, Nong Hin district, Loei Province;
17°03'14.6"N, 101°44'43 3"E.

Etymology. This specific designation “crassilinae” with thickly spiral lines on its shell.

Diagnosis. Shell minute, ovately conical, orangish, protoconch round to slightly with
wrinkled sculpture. Body whorl peripherally rounded with 8-9 lirae, discontinuous weak
growth lines between lirae. Aperture semi-rounded. Umbilicus closed. Operculum

corneous with apophysis, paucispiral, opague white, and semi-rounded to ovately.

Description. Shell minute, dextral, orangish, ovately conical with-4.5-4.25 whorls ('gﬂﬁ
4.36A). Protoconch orange consists of 1 whorl, round to slightly ellipsoid, covered with
wrinkled “sculpture (g'ﬂ‘ﬁ 4.36C, D). Teleconch orange, consists of 3.5-3.75 whorls.
Peripherally rounded, sculptured with 8-9 prominent lirae on. the body whorl,
discontinuous ‘weak growth lines between lirae, crossed with weak oblique growth
lines. Basal part® of the body whorl, there are densely spaced spiral cords,
approximately 5-6 cords. Suture incised. Aperture semi-rounded. Peristome thin, sharp,
unexpanded or thickened, not reflected. Umbilicus closed (gﬂ‘ﬁ 4.36A, B). Operculum
paucispiral, nucleus submarginal, corneous, opaque white, semi-rounded, thin, smooth
outside surface with apophysis, inside surface with an arched peg arising from base (§U
71 4.36E).

Differential diagnosis. Georissa crassilinae sp. nov. (NEDB02) resembles Georissa
sagitta Klongkaew, Poeaim & Dumrongrojwattana, 2024 sp. nov. (EMKO01) from Khao
Maka Cave Temple, Sakaeo Province. Georissa sagitta sp. nov. differs in having a

protoconch sculpture and haven’t weak growth between lirae.
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gﬂ‘ﬁ 4.36 Shell morphology of Georissa crassilinae sp. nov. (NEDB02) A. Holotype
ZRCBUU 0996. B-E. SEM of Paratype ZRCBUU 0997. B. Shell. C. Protoconch. D.

Sculpture of protoconch. E. Operculum



146

Group K
Georissa parvaconica sp. nov. (NEPS02)

SUT 4.37AE

Type examined. Holotype. ZRCBUU 1002 (E‘U‘ﬁ 4.37A); SH = 1.41 mm, SW = 0.97 mm,
AH = 0.44 mm, AW = 0.51 mm, W = 4-4.25. Paratypes. ZRCBUU 1003 (U7l 4.37B-E) (6
shells); Shell measurements: SH = 1.30-1.48 mm (1.38+0.07 mm), SW = 0.87-0.94 mm
(0.91+0.03 mm), AH = 0.41-0.47 mm (0.44+0.02 mm), AW = 0.47-0.50 mm (0.49+0.01
mm), W = 3.5-4 (all type material from type locality; 13 July 2022, K. Klongklaew leg).

Type locality. Thailand, Khao Phothisat Cave temple, Nong Hin district, Loei Province;
17°05'20.8"N, 101°46'51.2"E.
Etymology. This specific desienation “parvaconica” for the tiny ovately conical of

shell.

Diagnosis. Shell minute, ovately conical, orangish, protoconch round to slightly with
rounded mesh sculpture. Body whorl peripherally rounded with 8-9 lirae. Aperture
semi-rounded. Umbilicus closed. Operculum corneous with apophysis, paucispiral,

opaque white, and semi-rounded to ovately.

Description. Shell minute, dextral, orangish, ovately conical with 4-4.25 whorls (gﬂ‘ﬁ
4.37A). Protoconch orange consists of 1 whorl, round to slightly ellipsoid, covered with
rounded mesh sculpture (gﬂﬁ 4.37C, D). Teleconch orange, consists of 3-3.25 whorls.
Peripherally rounded, sculptured with 9-10 prominent lirae on the body whorl, crossed
with weak oblique growth lines. Basal part of the body whorl, there are densely spaced
spiral cords, approximately 7-8 cords. Suture incised. Aperture semi-rounded.
Peristome thin, sharp, unexpanded or thickened, not reflected. Umbilicus closed (;J‘Uﬁ
4.37A, B). Operculum paucispiral, nucleus submarginal, corneous, opaque white, semi-
rounded, thin, smooth outside surface with apophysis, inside surface with an arched
peg arising from base (g‘d‘ﬁ 4.37E).

Differential diagnosis. Georissa parvaconica sp. nov. (NEPS02) resembles G.
hungerfordi Godwin-Austen, 1889 from Malaysia. Georissa hungerfordi differs in having

a protoconch sculpture and weak growth between lirae.
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3‘1]‘17‘ 4.37 Shell morphology of Georissa parvaconica sp. nov. (NEPS02) A. Holotype
ZRCBUU 0976. B-E. SEM of Paratype ZRCBUU 0977. B. Shell. C. Protoconch. D.

Sculpture of protoconch. E. Operculum
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Group L
Georissa monterosatiana samuiana Mollendorff, 1894 (EHY01)

SUT 4.38AE

Type examined. Holotype. ZRCBUU 0948 (g‘d‘ﬁ 4.38A); SH = 3.41 mm, SW = 2.26 mm,
AH = 1.09 mm, AW = 1.35 mm, W = 4.5-4.75. Paratypes. ZRCBUU 0949 (E‘Uﬁ 4.38B-E)
(6 shells); Shell measurements: SH = 3.20-3.45 mm (3.29+0.09 mm), SW = 2.21-2.34
mm (2.26+0.05 mm), AH = 1.06-1.15 mm (1.10+£0.04 mm), AW = 1.29-1.36 mm
(1.33+0.02 mm), W = 4.5-4.75 (all type material from type locality; 27 May 2023, K.
Klongklaew leg).

Type locality. Thailand, Khao Cha-ang hill, Bo Thong district, Chonburi Province;
13°07'40.7"N, 101°34'41.1"E.

Diagnosis. Shell minute, ovately conical, oransish, protoconch round to slightly
ellipsoid -and irregular sculpture. Body whorl peripherally rounded with 14-16 lirae.
Aperture semi-rounded.. Umbilicus. closed. Operculum corneous with apophysis,

paucispiral, opaque white, and semi-rounded.

Description. Shell minute, dextral, orangish, ovately conical with 4.5-4.75 whorls (§U
i 4.38A).-Protoconch brownish consists of 1 whorl, round to slightly ellipsoid, covered
with irregular sculpture (gﬂﬁ 4.38C, D). Teleconch, orangish to brownish, consists of
3.5-3.75 whorls. Body whorl peripherally rounded, sculptured with 14-16 lirae on the
body whorl, crossed with very weak oblique growth lines of the body whorl. Suture
incised. Aperture semi-rounded. Peristome thin, sharp, unexpanded or thickened and
not reflected. Umbilicus. closed ('g‘d‘ﬁ 4.38A, B). Operculum paucispiral, nucleus
submarginal, corneous, opaque white, semi-rounded, thin, smooth outside surface with

apophysis, inside surface with an arched peg arising from base (gﬂ‘ﬁ 4.38E).

Differential diagnosis. Georissa monterosatiana samuiana Méllendorff, 1894 (EHY01)
resembles G. monterosatiana monterosatiana Godwin-Austen & G. Nevill, 1879 from
Tham Suea temple, Suphan Buri Province. Georissa monterosatiana samuiana differs
in having a more slender shape, protoconch sculpture, inside surface of operculum,

and more lirae (12-14 lirae instead of 14-16 lirae).
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gﬂ‘ﬁ 4.38 Shell morphology of Georissa monterosatiana samuiana Méllendorff, 1894
(EHYO1). A. Holotype ZRCBUU 0936. B-E. SEM of Paratype ZRCBUU 0937. B. Shell. C.

Protoconch. D. Sculpture of protoconch. E. Operculum
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Group L
Georissa concentrica sp. nov. (CTS01, CSM01)
SUT 4.30AF

Type examined. Holotype. ZRCBUU 0944 (g‘d‘ﬁl 4.39); SH = 2.69 mm, SW = 2.00 mm,
AH = 0.99 mm, AW = 1.20 mm, W = 4-4.25. Paratypes. ZRCBUU 0945 (Ul 4.398-E) (4
shells); Shell measurements: SH = 2.60-2.87 mm (2.70+0.12 mm), SW = 1.84-2.01 mm
(1.91+0.07 mm), AH = 0.88-1.05 mm (0.0.94+0.08 mm), AW = 1.13-1.25 mm
(1.17+0.08=5 mm), W = 4-4.5 (all type material from type locality; 9 October 2021, K.
Klongklaew leg).

Other material examined. Thailand, Khao Samo Kon temple, Tha Wung district, Lop
Buri Province, 14°54'04.9"'N 100°30'30.8"E, 16 July 2022. ZRCBUU 0942. SH = 2.78 mm,
SW = 1.97 mm, AH = 0.95 mm, AW = 1.22 mm, W = 4.25-4.5. ZRCBUU 0943 (4 shells);
Shell measurements: SH = 2.18-254 mm (2.37+0.16 mm), SW. = 1.68-1.76 mm
(1.75£0.06 mm), AH = 0.77-0.92 mm (0.85+0.06 mm), AW = 1.08-1.15 mm (1.04+0.04
mm), W-= 3.75-4.5.

Type locality. Thailand, Tham Suea temple, U-Thong district, Suphan Buri Province;
14°21'12.8"N, 99°51'06.9"E.

Etymology. This specific desienation “concentrica” refers to operculum surface.

Diagnosis. Shell minute, globosely conical, orangish to brownish, protoconch round to
slightly ellipsoid and rounded to ellipsoidal sculpture. Body whorl peripherally
rounded with 12-14 lirge. Aperture semi-rounded. Umbilicus closed. Operculum

corneous with apophysis, concentric, opaque white, and semi-rounded.

Description. Shell minute, dextral, orangish to brownish, slobosely conical with 4.25-
4.5 whorls (gﬂﬁ 4.39A). Protoconch orangish to brownish consists of 1 whorl, round to
slightly ellipsoid, covered with rounded to ellipsoidal sculpture (gﬂﬁ 4.39C, D).
Teleconch, orangish to brownish, consists of 3.25-3.5 whorls. Body whorl peripherally
rounded, sculptured with 12-14 lirae on the body whorl, crossed with very weak
oblique growth lines of the body whorl. Suture incised. Aperture semi-rounded.
Peristome thin, sharp, unexpanded or thickened and not reflected. Umbilicus closed

(E‘U‘ﬁl 4.39A, B). Operculum concentric, nucleus submarginal, corneous, opaque white,
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semi-rounded, thin, smooth outside surface with apophysis, inside surface with an
arched peg arising from base (E‘Uﬁ 4.39E).

Differential diagnosis. Georissa concentrica sp. nov. (CTS01, CSM01) resembles G.
monterosatiana samuiana Mollendorff, 1894 from Khao Cha-ang hill, Chonburi
Province. Georissa monterosatiana monterosatiana differs in having a protoconch

sculpture, and inside surface of operculum.
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3'1]17‘ 4.39 Shell morphology of Georissa concentrica sp. nov. (CTS01) A. Holotype
ZRCBUU 0936. B-E. SEM of Paratype ZRCBUU 0937. B. Shell. C. Protoconch. D.

Sculpture of protoconch. E. Operculum
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Group L
Georissa maraoraoa K. C. Emberton, 2004 (SMZ02)
SUT 4.40AE

Type examined. Holotype. ZRCBUU 0946 (g‘d‘ﬁ 4.40A); SH = 3.10 mm, SW = 2.26 mm,
AH = 1.14 mm, AW = 1.3¢ mm, W = 4-4.25. Paratypes. ZRCBUU 0947 (U7l 4.40B-E) (6
shells); Shell measurements: SH = 2.21-2.61 mm (2.43+0.15 mm), SW = 1.69-2.00 mm
(1.82+0.11 mm), AH = 0.79-0.94 mm (0.89+0.07 mm), AW = 0.99-1.20 mm (1.11+0.07
mm), W = 3.75-4.25 (all type material from type locality; 26 June 2021, P.

Dumrongrojwattana leg).

Type locality. Thailand, Tham Than Nam Lod Noi cave, Sawi district, Chumphon
Province, 10°13'd48.1"N-98°56'38.1"E.

Diagnosis. Shell minute, ovately conical, orangish to brownish, protoconch round to
slightly with mix of rouned, ellipsoid, and irresular sculpture. Body whorl peripherally
rounded with 14-16 lirae. Aperture semi-rounded. Umbilicus closed. Operculum

corneous with apophysis, paucispiral, opaque white, and semi-rounded.

Description. Shell minute, dextral, orangish to brownish, ovately conical with 4-4.25
whorls (gﬂﬁ 4.40A). Protoconch brownish consists of 1 whorl, round to slightly ellipsoid,
covered with rouned, ellipsoid, irregular sculpture (g‘i.lﬁ 4.40C, D). Teleconch, orangish
to brownish, consists of 3-3.25 whorls. Body whorl peripherally rounded, sculptured
with 16-18 lirae on the body whorl. Suture incised. Aperture semi-rounded. Peristome
thin, sharp, unexpanded or thickened and not reflected. Umbilicus closed (E‘Uﬁ 4.40A,
B). Operculum paucispiral, -nucleus submarginal, corneous, opaque white, semi-
rounded, thin, smooth outside surface with apophysis, inside surface with an arched

peg arising from base (g‘d‘ﬁ 4.40E).

Differential diagnosis. Georissa maraoraoa K. C. Emberton, 2004 (SMZ02) resembles
G. monterosatiana samuiana Méllendorff, 1894 from Khao Cha-ang hill, Chonburi
Province. Georissa sp. nov. differs in having a more convex body whorl, protoconch

sculpture, and more lirae (14-16 lirae instead of 16-18 lirae).
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g‘lh?i 4.40 Shell morphology of Georissa maraoraoa K. C. Emberton, 2004 (SMZ02) A.
Holotype ZRCBUU 0946. B-E. SEM of Paratype ZRCBUU 0947. B. Shell. C. Protoconch.

D. Sculpture of protoconch. E. Operculum
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Group M

Georissa khaochakangensis sp. nov. (ECG01)

U 4.41AE

Type examined. Holotype. ZRCBUU 0950 (E‘U‘ﬁ 4.41A); SH = 2.57 mm, SW = 1.71 mm,
AH = 0.85 mm, AW = 1.02 mm, W = 4-4.25. Paratypes. ZRCBUU 0951 (U7l 4.41B-E) (8
shells); Shell measurements: SH = 2.35-2.69 mm (2.51+£0.14 mm), SW = 1.58-1.81 mm
(1.67+0.09 mm), AH = 0.76-0.92 mm (0.84+0.05 mm), AW = 1.09-1.21 mm (1.01+0.04
mm), W = 4-45 (all type material from type locality; 20 July 2019, P.

Dumrongrojwattana leg).

Type locality. Thailand, Khao Chakan cave temple, Khao Chakan district, Sakaeo
Province; 13°39'37.7"N, 102°05'05.4"E.
Etymology. This specific designation “khaochakangensis” is a place referring to the

type locality.

Diagnosis. Shell minute, ovately conical, orangish to brownish, protoconch round to
slightly-ellipsoid and ellipsoidal to irregular. Body whorl peripherally rounded with 14-
15 spiral lirae. Aperture semi-rounded. Umbilicus closed. Operculum corneous with

apophysis, paucispiral, opague white, and semi-rounded.

Description. Shell minute, dextral, orangish to brownish, ovately conical with 4-4.25
whorls (E‘Uﬁ 4.41A). Protoconch orange consists of 1 whorl, round to slightly ellipsoid,
covered with ellipsoidal to irresular sculpture (g‘iﬁi 4.41C; D). Teleconch orange,
consists of 3.25-3.5 whorls. Peripherally rounded, sculptured with 14-15 prominent
lirae on the body whorl, crossed with weak oblique growth lines. Basal part of the
body whorl, there are more densely spaced spiral cords, approximately 9-10 cords.
Suture incised. Aperture semi-rounded. Peristome thin, sharp, unexpanded or
thickened, not reflected. Umbilicus closed (g‘Uﬁ 4.41A, B). Operculum paucispiral,
nucleus submarginal, corneous, opaque white, semi-rounded, thin, smooth outside

surface with apophysis, inside surface with an arched peg arising from base (g‘dﬁl 4.41E).

Differential diagnosis. Georissa khaochakangensis sp. nov. (ECGO1) resembles

Georissa sagitta Klongkaew, Poeaim & Dumrongrojwattana, 2024 sp. nov. from Khao
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Maka Cave Temple, Sakaeo Province. Georissa sagitta differs in having a more convex

body whorl, and more lirae (8-9 instead of 14-15 lirae)
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U7 4.41 Shell morphology of Georissa khaochakangensis sp. nov. (ECG01) A. Holotype

u

ZRCBUU 0950. B-E. SEM of Paratype ZRCBUU 0951. B. Shell. C. Protoconch. D.

Sculpture of protoconch. E. Operculum
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Group M
Georissa khaokramgensis sp. nov. (SKC01)

U 4.02AE

Type examined. Holotype. ZRCBUU 0974 (E‘U‘ﬁ 4.42A); SH = 2.45 mm, SW = 1.67 mm,
AH = 0.86 mm, AW = 1.01 mm, W = 4-4.25. Paratypes. ZRCBUU 0975 (Ul 4.42B-E) (4
shells); Shell measurements: SH = 2.13-2.35 mm (2.21+0.10 mm), SW = 1.50-1.63 mm
(1.61+0.12 mm), AH = 0.78-0.84 mm (0.81+0.03 mm), AW = 0.92-1.04 mm (0.96+0.05
mm), W = 3.75-4 (all type material from type locality; 14 July 2022, K. Kanyaporn leg).

Type locality. Thailand, Tham ‘Khao Kram monastery, Ban Rai district, Uthai
Thani Province; 10°55'04.3"N, 99°22'24.8"E.
Etymology. This specific designation “khaokramegensis” is a place referring to the type

locality.

Diagnosis. Shell minute, globosely conical, yellowish to orangish, protoconch round
to slightly with ellipsoidal to irregular sculpture. Body whorl peripherally rounded with
9-10 lirag, discontinuous weak growth lines between lirae. Aperture semi-rounded.
Umbilicus closed. Operculum corneous with apophysis, paucispiral, opagque white, and

semi-rounded.

Description. Shell minute, dextral, yellowish to orangish, globosely conical with 4-4.25
whorls (g‘Uﬁ 4.42A). Protoconch orange consists of 1 whorl, round to slightly ellipsoid,
covered with mix of rouned, ellipsoidal, irregular sculpture (E‘U'ﬁ 4.42C, D). Teleconch
orange, consists of 3-3.25 whorls. Peripherally rounded, sculptured with 11-13
prominent lirae on the body whorl, crossed with weak oblique growth lines. Basal part
of the body whorl, there are-more densely spaced spiral cords, approximately 5-6
cords. Suture incised. Aperture semi-rounded. Peristome thin, sharp, unexpanded or
thickened, not reflected. Umbilicus closed (gﬂﬁ 4.42A, B). Operculum paucispiral,
nucleus submarginal, corneous, opaque white, semi-rounded, thin, smooth outside

surface with apophysis, inside surface with an arched peg arising from base (g‘dﬁl 4.42E).

Differential diagnosis. Georissa khaokramgensis sp. nov. (SKC01) resembles G.
monterosatiana Godwin-Austen & Neville, 1879. Georissa monterosatiana differs in
having a discontinuous weak growth line between lirae, and less lirae (9-11 spiral lines

instead of 9-10 lirae).



159

gﬂ‘ﬁ 4.42 Shell morphology of Georissa khaokramgensis sp. nov. (SKC01) A. Holotype
ZRCBUU 0974. B-E. SEM of Paratype ZRCBUU 0975. B. Shell. C. Protoconch. D.

Sculpture of protoconch. E. Operculum
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Group M
Georissa irregulari sp. nov. (CCL02)

U 4.43AE

Type examined. Holotype. ZRCBUU 0974 (E‘U‘ﬁ 4.43A); SH = 2.45 mm, SW = 1.67 mm,
AH = 0.86 mm, AW = 1.01 mm, W = 4-4.25. Paratypes. ZRCBUU 0975 (Ul 4.43B-E) (4
shells); Shell measurements: SH = 2.13-2.35 mm (2.21+0.10 mm), SW = 1.50-1.63 mm
(1.61+0.12 mm), AH = 0.78-0.84 mm (0.81+0.03 mm), AW = 0.92-1.04 mm (0.96+0.05
mm), W = 3.75-4.25 (all type material from type locality; 25 September 2021, K.
Kanyaporn leg).

Type locality. Thailand, Khao Chong Lom temple, Ban Rai district, Uthai
Thani Province; 15°16'51.3"N, 99°43'04.8"E.

Etymology. This specific designation “irregulari” refers to the spiral lines of body whorl.

Diagnosis. Shell minute, globosely conical, yellowish to orangish, protoconch round
to slightly with ellipsoidal to irregular sculpture. Body whorl peripherally rounded with
9-10 lirae, discontinuous weak growth lines between lirae. Aperture semi-rounded.
Umbilicus closed. Operculum corneous with apophysis, paucispiral, opagque white, and

semi-rounded.

Description. Shell minute, dextral, yellowish to orangish, globosely conical with 3.75-
4.25 whorls (‘E‘U‘ﬁ 4.43A). Protoconch orange consists of 1 whorl, round to slightly
ellipsoid, covered with ellipsoidal to irregular sculpture (gﬂﬁ 4.43C, D). Teleconch
orange, consists of 3.75-3.25 whorls. Peripherally rounded, sculptured with 9-10
prominent lirae on the body whorl, between lirae have discontinuous weak growth
lines, crossed with weak oblique growth lines. Basal part of the body whorl, there are
more densely spaced spiral cords, approximately 10-12 cords. Suture incised. Aperture
semi-rounded. Peristome thin, sharp, unexpanded or thickened, not reflected.
Umbilicus closed (gﬂﬁ 4.43A, B). Operculum paucispiral, nucleus submarginal,
corneous, opaque white, semi-rounded, thin, smooth outside surface with apophysis,

inside surface with an arched peg arising from base (g‘dﬁ 4.43E).

Differential diagnosis. Georissa irregulari sp. nov. (CCL02) resembles G.

monterosatiana Godwin-Austen & Neville, 1879. Georissa monterosatiana differs in
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having a discontinuous weak growth line between lirae, and less lirae (9-11 spiral lines

instead of 9-10 lirae).
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gﬂ‘ﬁ 4.43 Shell morphology of Georissa irregularis sp. nov. (CCL02) A. Holotype
ZRCBUU 0972. B-E. SEM of Paratype ZRCBUU 0973. B. Shell. C. Protoconch. D.

Sculpture of protoconch. E. Operculum.
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Group N
Georissa horizell sp. nov. (WCD01)

SUT 4.49AE

Type examined. Holotype. ZRCBUU 0980 (E‘U‘ﬁ 4.44A); SH = 1.86 mm, SW = 1.59 mm,
AH = 0.74 mm, AW = 1.06 mm, W = 3.5-3.75. Paratypes. ZRCBUU 0981 (Uil 4.44B-E)
(5 shells); Shell measurements: SH = 1.82-1.66 mm (1.60+0.04 mm), SW = 1.17-1.23
mm (1.20£0.03 mm), AH = 0.57-0.62 mm (0.60+0.02 mm), AW = 0.70-0.74 mm
(0.72+0.02 mm), W = 3.25-3.75 (all type material from type locality; 2 October 2022, K.
Kanyaporn leg).

Type locality. Thailand, Khao Chong Sadet temple, Mueang Kanchanaburi district,
Kanchanaburi Province; 14°00'34.9"N, 99°28'29.7"E.

Etymology. This specific designation from “horizontal” ~and “ellipse” refers to

“horizell” related to the aperture shape its shell.

Diagnosis. Shell minute, globosely conical, orangish to brownish, protoconch round to
slightly with rounded to ellipsoidal mash sculpture. Body whorl peripherally rounded
with 7-8 lirae. Aperture semi-rounded. Umbilicus closed. Operculum corneous with

apophysis, paucispiral, opaque white, and semi-rounded to ovately.

Description. Shell minute, dextral, orangish to brownish, globosely. conical with 3.5-
3.75 whorls (g‘dﬁ 4.44A). Protoconch orange consists of 1 whorl, round to slightly
ellipsoid, covered with rounded- to ellipsoidal mash sculpture (gﬂﬁ 4.43C, D).
Teleconch orange, consists of 2.5-3.75 whorls. Peripherally rounded, sculptured with
7-8 prominent lirae on the body whorl, crossed with weak oblique growth lines. Basal
part of the body whorl, there are densely spaced spiral cords, approximately 7-8 cords.
Suture incised. Aperture semi-rounded. Peristome thin, sharp, unexpanded or
thickened, not reflected. Umbilicus closed (g‘dﬁ 4.44A, B). Operculum paucispiral,
nucleus submarginal, corneous, opaque white, semi-rounded to ovately, thin, smooth
outside surface with apophysis, inside surface with an arched peg arising from base (§U

§i a.44).
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Differential diagnosis. Georissa horizell sp. nov. (WCD01) resembles Georissa liratula
Stoliczka, 1871 from Jeen cave, Ratchaburi Province. Georissa liratula differs in having

a aperture shape.
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g‘ﬂﬁ 4.44 Shell morphology of Georissa horizell sp. nov. (WCDO01) A. Holotype ZRCBUU
0976. B-E. SEM of Paratype ZRCBUU 0977. B. Shell. C. Protoconch. D. Sculpture of

protoconch. E. Operculum
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Group N

Georissa thewaritensis sp. nov. (WST01)

SUT 4.45AF

Type examined. Holotype. ZRCBUU 0982 (E‘U‘ﬁ 4.45A); SH = 1.40 mm, SW = 1.17 mm,
AH = 0.55 mm, AW = 0.74 mm, W = 3-3.25. Paratypes. ZRCBUU 0983 (E‘Uﬁ 4.45B-E) (4
shells); Shell measurements: SH = 1.38-1.72 mm (1.60+0.16 mm), SW = 1.05-1.33 mm
(1.25+0.13 mm), AH = 0.53-0.62 mm (0.58+0.04 mm), AW = 0.68-0.82 mm (0.78+0.07
mm), W = 3-3.5 (all type material from type locality; 1 October 2022, K. Kanyaporn

leg).

Type locality. Thailand, Sutthikanchanaram temple, Mueang Kanchanaburi district,
Kanchanaburi Province; 14°04'26.7"N, 99°22'd1.4"E.

Etymology. This specific designation “thewaritensis” refers to cave name at the type

locality.

Diagnosis. Shell minute, globosely conical, orangish to brownish, protoconch round to
slightly with rounded to ellipsoidal mash sculpture. Body whorl peripherally rounded
with 7-8 lirae. Aperture semi-rounded. Umbilicus closed. Operculum corneous with

apophysis, paucispiral, opaque white, and semi-rounded to ovately.

Description. Shell minute, dextral, orangish to brownish, globosely. conical with 3.5-
3.75 whorls (g‘dﬁ 4.45A). Protoconch orange consists of 1 whorl, round to slightly
ellipsoid, covered with rounded- to ellipsoidal mash sculpture (gﬂ‘ﬁ 4.45C, D).
Teleconch orange, consists of 2.5-3.75 whorls. Peripherally rounded, sculptured with
9-10 prominent lirae on the body whorl, crossed with weak oblique growth lines. Basal
part of the body whorl, there are densely spaced spiral cords, approximately 7-8 cords.
Suture incised. Aperture semi-rounded. Peristome thin, sharp, unexpanded or
thickened, not reflected. Umbilicus closed (g‘dﬁ 4.45A, B). Operculum paucispiral,
nucleus submarginal, corneous, opaque white, semi-rounded to ovately, thin, smooth
outside surface with apophysis, inside surface with an arched peg arising from base (§U
1 4.45E),

Differential diagnosis. Georissa thewaritensis sp. nov. (WST01) resembles Georissa sp.

nov. (D4.6.1) from Khao Chong Sadet temple, Ratchaburi Province. Georissa sp. nov.
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(D4.6.1) differs in having an less smaller aperture shape, and less lirae (7-8 instead of

9-10 lirae).
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gﬂ‘ﬁ 4.45 Shell morphology of Georissa thewaritensis sp. nov. (WST01) A. Holotype
ZRCBUU 0976. B-E. SEM of Paratype ZRCBUU 0977. B. Shell. C. Protoconch. D.

Sculpture of protoconch. E. Operculum
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Group O

Georissa khaothammiensis sp. nov. (CTM01)

SUT 4.46AE

Type examined. Holotype. ZRCBUU 0988 (E‘U‘ﬁ 4.46A); SH = 2.09 mm, SW = 1.50 mm,
AH = 0.72 mm, AW = 0.84 mm, W = 4-4.25. Paratypes. ZRCBUU 0989 (E‘U‘ﬁ 4.46B-E) (8
shells); Shell measurements: SH = 1.84-2.27 mm (2.04+0.17 mm), SW = 1.40-1.53 mm
(1.47+0.07 mm), AH = 0.63-0.76 mm (0.70+0.05 mm), AW = 0.77-0.86 mm (0.83+0.04
mm), W = 3.75-4.25 (all type material from type locality; 10 October 2021, K. Kanyaporn
leg).

Type locality. Thailand, Khao Tham Mi temple, Dan- Chang district, Suphan Buri
Province; 14°52'35.0"N, 99°42'03.2"E.

Etymology. This specific designation “khaothammiensis” refers to type locality.

Diagnosis. Shell minute, ovately conical, orangish to brownish, protoconch round to
slightly ‘with. perforated sculpture. Body whorl peripherally rounded with 7-8 lirae.
Aperture. semi-rounded. Umbilicus closed. Operculum corneous with apophysis,

paucispiral, opaque white, and semi-rounded to ovately.

Description. Shell minute, dextral, orangish to brownish, ovately conical with 4.5-4.25
whorls (g‘dﬁ 4.46A). Protoconch orange consists of 1 whorl, round to slightly ellipsoid,
covered with rounded to ellipsoidal mash sculpture (gﬂﬁ 4.46C, D). Teleconch orange,
consists of 3.5-3.75 whorls. Peripherally rounded, sculptured with 7-8 discontinuous
prominent lirae on the body whorl, crossed with weak oblique growth lines. Basal part
of the body whorl, there are densely spaced spiral cords, approximately 7-8 cords.
Suture incised. Aperture semi-rounded. Peristome thin, sharp, unexpanded or
thickened, not reflected. Umbilicus closed (E‘Uﬁ 4.46A, B). Operculum paucispiral,
nucleus submarginal, corneous, opaque white, semi-rounded, thin, smooth outside
surface with apophysis, inside surface with an arched peg arising from base (gﬂﬁ 4.46E).
Differential diagnosis. Georissa khaothammiensis sp. nov. (CTM01) resembles
Georissa rigidulus sp. nov. (CPWO04) from Pattawi hill, Uthai Thani Province. Georissa
rigidulus sp. nov. (CPW04) differs in having a discontinuous prominent lirae and more

lirae (6-7 instead of 7-8 lirae).
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g‘ﬂﬁ 4.46 Shell morphology of Georissa khaothammiensis sp. nov. (CTM01) A. Holotype
ZRCBUU 0988. B-E. SEM of Paratype ZRCBUU 0989. B. Shell. C. Protoconch. D.

Sculpture of protoconch. E. Operculum
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Group O

Georissa transrugosa sp. nov. (SSL01)

SU 4.47AE

Type examined. Holotype. ZRCBUU 0992 (E‘U‘ﬁ 4.47A); SH = 1.81 mm, SW = 1.24 mm,
AH = 0.63 mm, AW = 0.72 mm, W = 3.5-3.75. Paratypes. ZRCBUU 0989 (E‘Uﬁ 4.47B-E)
(3 shells); Shell measurements: SH = 1.42-1.77 mm (1.64+0.20 mm), SW = 1.03-1.20
mm (1.14+0.09 mm), AH = 0.50-0.65 mm (0.58+0.08 mm), AW = 0.57-0.72 mm
(0.70£0.03 mm), W = 3.5-4 (all type material from type locality; 4 March 2023, K.
Kanyaporn leg).

Type locality. Thailand, Tham Silawan monastery, Pathio district, Suphan Buri
Chumphon; 10°41'22.3"N, 99°14'27.8"E.
Etymology. This specific designation “transrugosa” for the horizontal wrinkled of

protoconch sculpture.

Diagnosis. Shell minute, ovately conical, orangish to brownish, protoconch round to
slightly:with - wrinkled sculpture. Body whorl peripherally rounded with 13-14
discontinuous lirae. Aperture semi-rounded. Umbilicus closed. Operculum corneous

with apophysis, paucispiral, opagque white, and semi-rounded to ovately.

Description. Shell minute, dextral, orangish to brownish, ovately conical with 4.5-4.25
whorls (g‘d‘ﬁ' 4.47A). Protoconch orange consists of 1 whorl, round to slightly ellipsoid,
covered with wrinkled sculpture (’gﬂﬁ 4.47C, D). Teleconch orange, consists of 3.5-3.75
whorls. Peripherally rounded, sculptured with 12-14 discontinuous prominent lirae on
the body whorl, crossed with weak oblique growth lines. Basal part of the body whorl,
there are densely spaced spiral cords, approximately 7-8 cords. Suture incised.
Aperture semi-rounded. Peristome thin, sharp, unexpanded or thickened, not
reflected. Umbilicus closed ('g‘dﬁ 4.47A, B). Operculum paucispiral, nucleus
submarginal, corneous, opaque white, semi-rounded, thin, smooth outside surface with
apophysis, inside surface with an arched peg arising from base (gﬂ‘ﬁ 4.47E).

Differential diagnosis. Georissa transrugosa sp. nov. (SSLO1) resembles Georissa

rigidulus sp. nov. (CPW04) from Pattawi hill, Uthai Thani Province. Georissa rigidulus sp.
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nov. (CPWO04) differs in having a discontinuous prominent lirae and more lirae (6-7

instead of 13-14 lirae).
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g‘ﬂﬁ 4.47 Shell morphology of Georissa transrugosa sp. nov. (SSLO1) A. Holotype
ZRCBUU 0992. B-E. SEM of Paratype ZRCBUU 0993. B. Shell. C. Protoconch. D.

Sculpture of protoconch. E. Operculum
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Morphological identification
Georissa pecten sp. nov. (NPCO1)
SUT 4.48AE

Type material. Holotype. ZRCBUU 0926 (g‘d‘ﬁ 4.48A). SH = 1.97 mm, SW = 1.53 mm,
AH = 0.81 mm, AW = 0.93 mm, W = 3.5-3.75. Paratype. ZRCBUU 0927 (E‘Uﬁ 4.48B-E)
(3 shells); Shell measurements: SH = 1.98-2.11 mm (2.04+0.06 mm), SW = 1.54-1.73
mm (1.62+0.10 mm), AH = 0.80-0.85 mm (0.83+0.03 mm), AW = 0.92-0.99 mm
(0.95+0.04 mm), W = 3.5-3.75 (all type material from type locality; 1 September 2012,
K. Klongklaew leg).

Type locality. Thailand, Doi Pha Chang, Wiane Chai district, Chiang Rai Province,
19°49'53.1"N 100°01'10.7"E.

Etymology. This specific designation “pecten” for spiral lines on body whorl resembles

a weaving comb.

Diagnosis. Shell minute, globosely conical, orangish to brownish, protoconch round to
slightly with rounded to ellipsoidal sculpture. Body whorl peripherally rounded with
12-14 spiral lines. Aperture semi-rounded. Umbilicus closed. Operculum corneous with

apophysis, paucispiral, opaque white, and semi-rounded.

Description. Shell minute, dextral, orangish to brownish, globosely. conical with 3.5-
3.75 whorls ('gﬂﬁ 4.48A). Protoconch orangish to brownish, about one whorl, round to
slightly ellipsoid, covered with rounded to ellipsoidal sculpture (gﬂﬁ 4.48C, D).
Teleoconch orangish to brownish, 2.5-2.75 whorls. Peripherally rounded, sculptured
with 12-14 spiral lines on the body whorl. Basal part of body whorl with approximately
9-10 densely spaced spiral cords. Suture incised. Aperture semi-rounded. Peristome
thin, sharp, unexpanded or thickened, not reflected. Umbilicus closed (E‘Uﬁ 4.48A, B).
Operculum paucispiral, nucleus submarginal, corneous, opaque white, semi-rounded,
thin, smooth outside surface with apophysis, inside surface with an arched peg arising
from base (E‘U‘ﬁ 4.48E).

Differential diagnosis. Georissa pecten sp. nov. (NPCO1) resembles G. hungerfordi
Godwin-Austen, 1889 and G. trusmadi Khalik, Hendriks, Vermeulen & Schilthuizen, 2018

from Malaysia. This species is differ in having a more spiral ribs.
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gﬂ‘ﬁ 4.48 Shell morphology of Georissa pecten sp. nov. (NPCO1). A. Holotype
ZRCBUU 0926. B-E. SEM of Paratype ZRCBUU 0927. B. Shell. C. Protoconch. D.

Sculpture of protoconch. E. Operculum
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Morphological identification
Georissa phalaensis sp. nov. (NPLO1)

SUT 4.09A

Type examined. Holotype. ZRCBUU 0976 (g‘d‘ﬁ 4.49A); SH = 1.94 mm, SW = 1.38 mm,
AH = 0.70 mm, AW = 0.76 mm, W = 3.75-4. Paratypes. ZRCBUU 0977 (E‘U‘ﬁ 4.49B-E) (4
shells); Shell measurements: SH = 1.82-1.98 mm (1.87+£0.09 mm), SW = 1.34-1.45 mm
(1.39+0.05 mm), AH = 0.67-0.74 mm (0.70+0.03 mm), AW = 0.75-0.77 mm (0.76+0.01
mm), W = 3.75-4 (all type material from type locality; 14 July 2022, K. Kanyaporn leg).

Type locality. Thailand, Tham Pha Lae temple, Wiang Kaen district, Chiang
Rai Province; 10°55'04.3"N, 99°22'24.8"E.

Etymology. This specific designation “phalaensis” refers to type locality.

Diagnosis. Shell minute, globosely conical, yellowish to orangish, protoconch round
to slightly with mix of rounded, ellipsoidal, irresular sculpture. Body whorl peripherally
rounded. with 11-13 lirae. Aperture semi-rounded. Umbilicus closed. Operculum

corneous with apophysis, paucispiral, opaque white, and semi-rounded.

Description. Shell minute, dextral, yellowish to orangish, globosely conical with 4-4.25
whorls (E‘Uﬁ 4.49A). Protoconch orange consists of 1-whorl, round to slightly ellipsoid,
covered with mix of rouned, ellipsoidal, irregular sculpture (E‘U‘ﬁ 4.49C, D). Teleconch
orange, consists of 3-3.25 whorls. Peripherally rounded, sculptured with 11-13
prominent lirae on the body whorl, crossed with weak oblique growth lines. Basal part
of the body whorl, there are more densely spaced spiral cords, approximately 5-6
cords. Suture incised. Aperture semi-rounded. Peristome thin, sharp, unexpanded or
thickened, not reflected. Umbilicus. closed (gﬂﬁ 4.49A, B). Operculum paucispiral,
nucleus submarginal, corneous, opaque white, semi-rounded, thin, smooth outside

surface with apophysis, inside surface with an arched peg arising from base (g‘d‘ﬁ 4.49E).

Differential diagnosis. Georissa phalaensis sp. nov. (NPLO1) resembles G.
monterosatiana Godwin-Austen & Neville, 1879. Georissa monterosatiana differs in

having a less lirae (9-11 spiral lines instead of 11-13 lirae).
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gﬂ‘ﬁ 4.49 Shell morphology of Georissa phalaensis sp. nov. (NPLO1) A. Holotype
ZRCBUU 0976. B-E. SEM of Paratype ZRCBUU 0977. B. Shell. C. Protoconch. D.

Sculpture of protoconch. E. Operculum
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Morphological identification

Georissa thampratunensis sp. nov. (CPTO01)

SUT 4.50AF

Type examined. Holotype. ZRCBUU 0986 (E‘U‘ﬁ 4.50A); SH = 2.3¢ mm, SW = 1.60 mm,
AH = 0.79 mm, AW = 0.94 mm, W = 4-4.25. Paratypes. ZRCBUU 0987 (U7l 4.508-E) (8
shells); Shell measurements: SH = 1.88-2.44 mm (2.14+0.18 mm), SW = 1.49-1.71 mm
(1.56+0.07 mm), AH = 0.62-0.81 mm (0.73+0.06 mm), AW = 0.85-0.95 mm (0.85+0.05
mm), W = 3.75-4.25 (all type material from type locality; 9 October 2021, K. Kanyaporn
leg).

Type locality. Thailand, Khao Tham Pratun temple, Ban Rai district, Uthai Thani
Province; 15°01'06.9"N, 99°38'22.1"E.

Etymology. This specific designation “thampratunensis” refers to type locality.

Diagnosis. Shell minute, ovately conical, orangish to brownish, protoconch round to
slightly ‘with. perforated sculpture. Body whorl peripherally rounded with 7-8 lirae.
Aperture. semi-rounded. Umbilicus closed. Operculum corneous with apophysis,

paucispiral, opaque white, and semi-rounded to ovately.

Description. Shell minute, dextral, orangish to brownish, ovately conical with 4.5-4.25
whorls (g‘dﬁ 4.50A). Protoconch orange consists of 1 whorl, round to slightly ellipsoid,
covered with rounded to ellipsoidal mash sculpture (gﬂﬁ 4.50C, D). Teleconch orange,
consists of 3.5-3.75 whorls. Peripherally rounded, sculptured with 10-11 prominent
lirae on the body whorl, crossed with weak oblique growth lines. Basal part of the
body whorl, there are densely spaced spiral cords, approximately 5-6 cords. Suture
incised. Aperture semi-rounded. Peristome thin, sharp, unexpanded or thickened, not
reflected. Umbilicus closed (E‘U‘ﬁl 4.50A, B). Operculum paucispiral, nucleus
submarginal, corneous, opaque white, semi-rounded, thin, smooth outside surface with
apophysis, inside surface with an arched peg arising from base (g‘U‘Vi 4.50E).

Differential diagnosis. Georissa thampratunensis sp. nov. (CPT01) resembles Georissa
phalaensis sp. nov. (NPLO1) from Tham Pha Lae temple, Chiang Rai Province. Georissa

phalaensis sp. nov. (NPLO1) differs in having a less lirae (11-13 instead of 10-11 lirae).
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gﬂ‘ﬁ 4.50 Shell morphology of Georissa thampratunensis sp. nov. (CPT01) A. Holotype
ZRCBUU 0986. B-E. SEM of Paratype ZRCBUU 0987. B. Shell. C. Protoconch. D.

Sculpture of protoconch. E. Operculum
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Morphological identification

Georissa doiphachangensis sp. nov. (NPC02)

U 4.51AE

Type examined. Holotype. ZRCBUU 1004 (g‘d‘ﬁ 4.51A); SH = 1.23 mm, SW = 1.05 mm,
AH = 0.50 mm, AW = 0.58 mm, W = 3.5-3.75. Paratypes. ZRCBUU 1005 (E‘Uﬁ 4.51B-E)
(3 shells); Shell measurements: SH = 1.16-1.3¢ mm (1.26+0.09 mm), SW = 0.95-1.04
mm (0.99+0.04 mm), AH = 0.47-0.49 mm (0.48+0.01 mm), AW = 0.53-0.58 mm
(0.56+0.03 mm), W = 3.5-4.25 (all type material from type locality; 1 September 2012,

P. Dumrongrojwattana leg).

Type locality. Thailand, Doi-Pha Chang, Wiang Chai district, Chiang Rai Province,
19°49'53.1"N 100°01'10.7"E.

Etymology. This specific designation “doiphachangensis” refers to type locality.

Diagnosis. Shell minute, slobosely conical, orangish, protoconch round to slightly with
smooth sculpture. Body whorl peripherally rounded with 9-10 lirae. Aperture semi-
rounded. Umbilicus closed. Operculum corneous with apophysis, paucispiral, opaque

white, and semi-rounded.

Description. Shell minute, dextral, orangish, globosely conical with 3.5-3.75 whorls (§U
i 4.51A). Protoconch orange consists of 1 wherl, round to slightly ellipsoid, covered
with smooth sculpture (gﬂﬁ 4.51C, D). Teleconch orange, consists of 2.5-2.75 whorls.
Peripherally rounded, sculptured with 4-5 prominent lirae on the body whorl, crossed
with weak oblique growth lines. Basal part of the body whorl, there are weak densely
spaced spiral cords. Suture incised. Aperture semi-rounded. Peristome thin, sharp,
unexpanded or thickened, not reflected. Umbilicus closed (E‘U‘ﬂ' 4.51A, B). Operculum
paucispiral, nucleus submarginal, corneous, opaque white, semi-rounded, thin, smooth
outside surface with apophysis, inside surface with an arched peg arising from base (3U

i a.51F).

Differential diagnosis. Georissa doiphachangensis sp. nov. (NPC02) resembles G.
filiasaulae Haase & Schilthuizen, 2007 from Malaysia. Georissa filiasaulae differs in

having a protoconch sculpture and body whorl sculpture.
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gﬂ‘ﬁ 4.51 Shell morphology of Georissa doiphachangensis sp. nov. (NPC02) A. Holotype
ZRCBUU 1004. B-E. SEM of Paratype ZRCBUU 1005. B. Shell. C. Protoconch. D.

Sculpture of protoconch. E. Operculum
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Unidentified
Georissa sp. nov. (EKBO1)
U7l 4.52

Type examined. Holotype. ZRCBUU 0954 (g‘d‘ﬁl 4.52); SH = 1.98 mm, SW = 1.28 mm,
AH = 0.67 mm, AW = 0.73 mm, W = 4-4.25. Paratypes. ZRCBUU 0955 (5 shells); Shell
measurements: SH = 2.03-2.18 mm (2.11+0.08 mm), SW = 1.32-1.43 mm (1.38+0.06
mm), AH = 0.68-0.72 mm (0.70+0.02 mm), AW = 0.77-0.83 mm (0.80+0.03 mm), W = 4-
4.5 (all type material from type locality; 19 February 2023, P. Dumrongrojwattana leg).

Type locality. Thailand, Tham Khao Bot temple, Khao Chamao district, Rayong
Province; 13°02'11.9"N,.101°38'08.7"E.

Diagnosis. Shell minute, ovately conical, yellowish to brownish, protoconch round to
slightly ellipsoid. Body whorl peripherally rounded with 14-15 spiral lirae. Aperture
semi-rounded. Umbilicus closed. Operculum corneous with apophysis, paucispiral,

opaque white, and semi-rounded.

Description. Shell minute, dextral, yellowish to brownish, ovately conical with 4-4.25
whorls. Protoconch orange consists of 1 whorl, round to slightly ellipsoid. Teleconch
yellowish, . consists of 3-3.25 whorls. Peripherally- rounded, sculptured with 9-10
prominent lirae on the body whorl. Basal part of the body whorl, there are more
densely spaced spiral cords, approximately 5-6 cords. Suture incised. Aperture semi-
rounded. Peristome thin, sharp, unexpanded or thickened, not reflected. Umbilicus
closed. Operculum paucispiral, nucleus submarginal, corneous, opaque white, semi-
rounded, thin, smooth outside surface with apophysis, inside surface with an arched

peg arising from base.

Differential diagnosis. Georissa sp. nov. (EKBO1) resembles Georissa sagitta
Klongkaew, Poeaim & Dumrongrojwattana, 2024 sp. nov. from Khao Maka Cave Temple,
Sakaeo Province. Georissa sagitta differs in having a larger size, and less lirae (8-9

instead of 9-10 lirae)



183

5U# 4.52 Shell. morphology of Georissa sp. (EKBO1) ZRCBUU 0924
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Unidentified
Georissa sp. (SCP01)
SU7l 4.53

Type examined. Holotype. ZRCBUU 0958 (g‘d‘ﬁl 4.53); SH = 2.24 mm, SW = 1.63 mm,
AH = 0.77 mm, AW = 1.02 mm, W = 4-4.25 Paratypes. ZRCBUU 0959 (3 shells); Shell
measurements: SH = 2.03-2.34 mm (2.21+0.13 mm), SW = 1.60-1.73 mm (1.68+0.06
mm), AH = 0.78-0.84 mm (0.83+0.04 mm), AW = 0.98-1.06 mm (1.01+0.03 mm), W =
3.75-4.25 (all type material from type locality; 29 June 2023, P. Dumrongrojwattana
leg).

Type locality. Thailand, Tham Chaiyaphruekkiriwan temple, Pathio district, Chumphon
Province; 10°56'46.8"N, 99°17'19.7"E.

Diagnosis. Shell minute, ovately conical, orangish to brownish, protoconch round to
slightly ellipsoid.-Body whorl peripherally rounded with 10-12 lirae. Aperture semi-
rounded, angular. Umbilicus closed. Operculum corneous with apophysis, paucispiral,

opaque white, and semi-rounded.

Description. Shell minute, dextral, orangish to brownish, ovately conical with 4-4.25
whorls. Protoconch orange consists of 1 whorl, round to slightly ellipsoid. Teleconch
orange, consists of 3.25-3.5 whorls. Peripherally rounded, sculptured with 10-12
prominent lirae on the body whorl, crossed with weak oblique growth lines. Basal part
of the body whorl, there are more densely spaced spiral cords, approximately 9-10
cords. Suture incised. Aperture semi-rounded, angular. Peristome thin, sharp,
unexpanded or thickened, not reflected. Umbilicus closed. Operculum paucispiral,
nucleus submarginal, corneous, opague white, semi-rounded, thin, smooth outside

surface with apophysis, inside surface with an arched peg arising from base.

Differential diagnosis. Georissa sp. (SCP01) resembles Georissa militis sp. nov. from
Khao Kalok hill, Prachuap Khiri Khan Province. Georissa militis differs in having a more

angular aperture and more slender shape.
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gﬂﬁ 4.53 Shell morphology of Georissa sp. (SCP01) ZRCBUU.0958
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Unidentified
Georissa sp. (SKP01)
SUTl 4.50

Type examined. Holotype. ZRCBUU 0960 (E‘U‘ﬁ 4.54); SH = 2.04 mm, SW = 1.47 mm,
AH = 0.77 mm, AW = 0.95 mm, W = 3.75-4. Paratypes. ZRCBUU 0961 (3 shells); Shell
measurements: SH = 2.09-2.11 mm (2.10+£0.01 mm), SW = 1.50-1.58 mm (1.54+0.06
mm), AH = 0.76-0.80 mm (0.78+0.02 mm), AW = 0.93-1.02 mm (0.96+0.05 mm), W =
3.75-4 (all type material from type locality; 4 March 2023, K. Klongklaew leg).

Type locality. Thailand, Tham Khao Phlu temple, Pathio district, Chumphon Province;
10°43'50.5"N, 99°19'13.6"E.

Diagnosis. Shell minute, ovately conical, orangish to brownish, protoconch round to
slightly. Body whorl peripherally rounded with 10-12 lirae. Aperture semi-rounded,
angular. Umbilicus closed. Operculum corneous with apophysis, paucispiral, opaque

white, and semi-rounded.

Description. Shell minute, dextral, orangish to brownish, ovately conical with 4-4.25
whorls. Protoconch orange consists of 1 whorl, round to slightly ellipsoid. Teleconch
orange, consists of  3:25-3.5 whorls. Peripherally ‘rounded, sculptured with 10-12
prominent lirae on the body whorl, crossed with weak oblique growth lines. Basal part
of the body whorl, there are more densely spaced spiral cords, approximately 9-10
cords. Suture .incised. Aperture semi-rounded, angular. - Peristome thin, sharp,
unexpanded or thickened, not reflected. Umbilicus closed. Operculum paucispiral,
nucleus submarginal, corneous, opaque white, semi-rounded, thin, smooth outside

surface with apophysis, inside surface with an-arched peg arising from base.

Differential diagnosis. Georissa sp. (SKP01) resembles Georissa militis sp. nov. from
Khao Kalok hill, Prachuap Khiri Khan Province. Georissa militis differs in having a more

angular aperture and more slender shape.



187

5U# 4.54.Shell morphology of Georissa sp, (SKPO1) ZRCBUU 0960
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AMANUIN N

1. NMsAsENAISARF M UNITANYIANBAENINE g IUINEN
1.1 @n1uea (Ethanol; C,HOH) w3alefiauaanagaa (Ethyl alcohol) 10 30 50 wuaz
70% U3u105 100 Nadans

ANIANANUIN N 71 1 DNTIEIUTEIINLONIUDALATUINAY

INTIEIUTENINNANIUBARASUINAY (Hadans)

10% 30% 50% 70%
YDA 10 30 50 70
nd 90 70 50 30

NANTEYI1ONIUDE BAZUINSUAINTATIAIUAIUAIT1IFINA1ANT A28 Y LHuTld
AYULNTPAny
1.2 laifeulansenlan (Sodium Hydroxide; NaOH) 1% (W/V) U3i1#5 100 Aadans

laneulansonlas 1 nsu
YINAY 100  1adaes

azanelanoulansanlenasluiingy waulidniy anduwiuaslurasananas il

Mag1aieen1nda uanhilusuiaamadl 70 esrwadea Junan 10-20 Wil

2. PMsABNEATazated s UmATianIeluLanNag
2.1 0.5M EDTA (Ethylene diamine tetra-acetic acid) U193 500 dagans
EDTA (MW 372.24 g/mol) 93.06 -~ N3u
hndu 500  dadamns
avany EDTA masuinauusunns 300 dadans wauliidriudieinios magnetic
stirrer w&aUSU pH Tvindu 8.0 selelasnassn (HCY ntulsuusudsunasiivingu 500
fi088n3 wosilusdodendededaussduloth (Autoclave) figaungii 121 ssmisaidea
sy 15 Yousidemsnaila Wunm 15 wifl

2.2 10X Tris-Borate-EDTA (TBE) buffer U5u1915 1,000 dadans

Tris base (MW 121.14 g/mol) 108 n3u
Boric acid (MW 61.83 g/mol) 55 n3u
EDTA (pH 8.0) 40  Uanans

1INAU 1,000 Hadans
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ansavaneTmunaraesstinduUrInte Usuas 500 fiadans nauldidnt
Fa8LA3 09 magnetic stirrer L DE pH TvnAY 8.0 wdUSuUTNIRsTWvNAY 1,000
fi0dans wosilusdedendieflsdnussiulen figumgf 121 sseiwaidoa arudu 15
Yauddemsneda unan 15 it Weldlunisnssaeunmnin wasdsunfibuedieis
Gel electrophoresis apaidoanslilannuidududu 0.5X TBE buffer IneTiUn 10X TBE
buffer Uanms 25 fadans neufutinduusuns 475 daaans wazdlelilunsnauivieaey
nlsa ionsvaUAMN M LarUTIaAdueseds Gel electrophoresis TneTiun 10X
TBE buffer Us1ns 50 fiadans naufuindud3unms 450 fadans

2.3 2.5 mM Deoxynucleotides triphosplate Usu1as 100 lulasans

100 mM dATP 25  lulpsans
100 mM dTTP 25 . lulasang
100 mM dCTP 25 - lulpsans
100 mM dGTP 2.5 lilpsans
dhnduusiAannide (Deionized water: Dl water) 90 - lulasans

Un dATP dTTP dCTP tag dGTP muUsannsesnan astusinndy wazaaalng
AulaBnis vortex

2.4 10 mM Primer U3u1035. 100 lulasans

100 mM Forward #38 Reverse primer 10 lulasans
1ndu (DI water) 90 lulasdng

Un Forward de Reverse primer maiusinasdsnana asluiingy wasnaulidn
fulnenIs vortex
2.5 nMstmsguLaaaznlsa (Agarose gel) (W/V)
ANCLLERRIT
1X TBE buffer
WINFBINITLA3 BULIADEAILTE VUIALAN-8 Mgu THALLTNTY 1% UTuas 20

a

Nadans IATanNaanen1lsa 0.2 nsu wazinluazatasie 1X TBE buffer USu1ns 20 Ladans

Q

MNABINISHTENRRRYNLIa Yualvg 17 vigu Tdanududu 1% J3uns 20 daddns i
Fanaaaaenilsd 0.2 n$u wazuiluazatesie 1X TBE buffer USung 40 daddns 91nuu
wluianuseusunsivazaraduiiofieddu antdumasaneseneaiivd uasdaielin

gaungiiveaieliaaudeii
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2.6 3X Loading dye U3u1»35 100 lulasans

6X Loading dye 50  lulpséns

Wndu (DI water) 50  lulasans

Um 6X Loading dye muuSunsianas astuingu Tushsdw 1:1 (V)

2.7 wiltieuluslua (Ethidium bromide: EtBr, C,iH,0BrNs) Usu1ms 500 addns

wiReUlushun 500  fadans
U1NaUUIIANNLTD 500  {8dans

' 1%
a a

Tawimenluslunadlunivusniuindu Usuins 500 Nadans wazkaulignnu
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Aduii anufiiudietng siadegne  Juiliiudiegs  Type specimen  ZRCBUU il
SH (mm) SW (mm) AH (mm) AW (mm) W

1 ARENNENS M.ABURAN 8.TeTN9 21889578 NPCO1 1/09/2014 Holotype 0926 1.97 153 0.81 0.93 35375
Paratype 0927 1.98-2.11 1.54-1.73 0.80-0.85 0.92-0.99 3.5-3.75
3 shells (2.04+0.06) ~ (1.62+0.10)  (0.83+0.03)  (0.95+0.04)

2 PRBNTITY M.ADUART B.TBITNS 2.LT89T NPCO02 1/09/2014 Holotype 1004 1.23 1.05 0.50 0.58 3.5-3.75
Paratype 1005 1.16-1.34 0.95-1.04 0.47-0.49 0.53-0.58 3.5-4.25
3 shells (1.26+£0.09) ~ (0.99+0.04)  (0.48+0.01)  (0.56+0.03)

3 Sngnua f.UD 8.58wuiy 2. 380518 NPLO1 28/09/2014 Holotype 0976 1.94 138 0.70 0.76 3.75-4
Paratype 0977 1.82-1.98 1.34-1.45 0.67-0.74 0.75-0.77 3.75-4
3 shells (1.87+0.09)  (1.39+0.05)  (0.70+0.03)  (0.76+0.01)

4 Sngnua f.Uo 0.58wuiy 2.88e518 NPLO2 28/09/2014 Holotype 1010 2.44 1.84 0.94 1.07 3.75-4
Paratype 1011 1.96 1.52 0.73 0.89 3.75-4

1 shell
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A1INNNARUIN U N 2 VWIAVBAUFBNMBENINTIENA Georissa ANNANL TUBBNLAL WD

adudi aonuiiiiudangng sWadaesne  Audiiiudiegne  Type specimen  ZRCBUU vinATeNAenvRY
SH (mm) SW (mm) AH (mm) AW (mm) w

1 Snenlnsdn s AU B.MUBNY .488 NEPSO1 13/07/2022 Holotype 0966 1.97 1.53 0.71 0.96 3.75-4
Paratype 0967 1.71-2.13 1.44-1.56 0.69-0.77 0.85-0.92 3.5-4
7 shells (1.86+0.13)  (1.48+0.04)  (0.71x0.03)  (0.89+0.02)

2 S Iwsdms f.Uaumn 0. uBsiiu 2440 NEPS02 13/07/2022 Holotype 1002 141 0.97 0.44 0.51 4-4.25
Paratype 1003 1.30-1.48 0.87-0.94 0.41-0.47 0.47-0.50 3.75-4.5
6 shells (1.38+£0.07)  (0.91+0.03)  (0.44+0.02)  (0.49+0.01)

3 facaent m.daum 0. Muesliu 2.0y NEDBO1 16/07/2022 Holotype 0968 223 1.68 0.77 0.99 3.75-4
Paratype 0969 2.00-2.10 1.47-1.59 0.70-0.74 0.89-0.94 3.75-4.5
5 shells (2.04+0.04)  (1.53+0.04)  (0.71+0.03)  (0.91+0.03)

q faaonta n.Uum 0. uBsiiu 2408 NEDBO2 14/07/2022 Holotype 0996 224 145 0.71 0.84 4-4.25
Paratype 0997 2.04-2.40 1.36-1.54 0.67-0.78 0.75-0.86 4-4.5

5 shells (2.24+0.13) ~ (1.45+0.07)  (0.73+0.04)  (0.81+0.04)
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MTNNIAKNUIN U 1 3 VUIATERUFRNVRENINTIANG Georissa AINNIANAN

aduii donufiiiudaogng sWadaesne  Audiiiudiegne  Type specimen  ZRCBUU vinATeNAenvRY
SH (mm) SW (mm) AH (mm) AW (mm) w
1 o Baudd n.yaen o.vaudn CSBO1 15/07/2022 Holotype 0930 2.18 1.36 0.71 0.8 4-4.25
nwTyInl Paratype 0931 1.82-2.12 1.30-1.42 0.63-0.71 0.74-0.83 4-4.25
5 shells (1.95+0.12) (1.35+0.05) ~ (0.67+0.03) ~ (0.78+0.04)
2 foudnsz asihua o.fes amsyal CKPO1 15/07/2022 Holotype 0932 197 1.41 0.68 0.81 4-4.25
Paratype 0933 1.86-2.02 1.26-1.45 0.66-0.70 0.74-0.81 4-4.25
7 shells (1.95£0.07)  (1.31%0.07)  (0.67+0.02)  (0.77+0.03)
3 Tnaueneu niYIANDABY B.Y1134 1. CSmo1 16/07/2022 Holotype 0942 278 197 0.95 1.22 4.25-4.5
anys Paratype 0943 2.18-2.54 1.68-1.76 0.77-0.92 1.08-1.15  3.75-45
4 shells (2.37+0.16)  (1.75x0.06)  (0.85+0.06)  (1.14+0.04)
4 WUFT f.Aqeg 0.9ITIY .97iB511 CPWO1 25/02/2023 Holotype 0900 2.45 1.63 0.80 0.91 4.25-4.5
Paratype 0901 1.91-2.36 1.37-1.60 0.71-0.86 0.80-0.92 37545
13 shells (210+0.15) * (1.46+0.07)  (0.78+0.06) ~ (0.86+0.04)
5 w1Ugd A.agag 0.Vl 2.9vib511 CPWO2 25/02/2023 Holotype 0908 1.93 139 0.55 0.79 4-4.25
Paratype 0909 1.42-2.38 1.16-1.52 0.46-0.66 0.56-0.76  3.75-4.75
26 shells (1.90+0.25) = (1.34+0.10)  (0.58+0.05)  (0.70+0.05)
6 1w1Ugd magag 0.Vl 2.991E511 CPWO03 25/02/2023 Holotype 0910 3.04 1.61 0.86 0.92 4.75-5
Paratype 0911 2.52-3.41 1.30-1.72 0.71-0.99 0.76-1.00  4.25-4.75
22 shells (2.79+0.22)  (1.55+0.11)  (0.8420.07)  (0.90%0.06)
7 w1Ugd A.agag 0.Vl 2.9v1b511 CPWO4 25/02/2023 Holotype 0984 2.27 1.58 0.79 0.95 3.75-4
Paratype 0985 1.88-2.19 1.33-1.54 0.60-0.82 0.83-0.93 3.5-4

5 shells (2.04+0.14)  (1.45+0.08)  (0.74+0.09)  (0.88+0.04)




ATNNIANUIN U N 3 VWIAVBAUFRNMRENINTIENA Georissa INNIANAIL (718)
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i danuiiiudangng sWaiaeens  Auiiiudiegne  Type specimen  ZRCBUU vinATeNAenvRY
SH (mm) SW (mm) AH (mm) AW (mm) w
8 Towugesan a.tuls o.0nuls 2.0vius1l CCLO1 25/09/2021 Holotype 1000 1.70 1.17 0.56 0.62 4-4.25
Paratype 1001 1.46-1.77 1.08-1.16 0.53-0.59 0.60-0.61  3.75-4.25
5 shells (1.58+0.13)  (1.110.03) ~ (0.54+0.03) ~ (0.60+0.004)
9 Fowngesan a.0uls o.0nuls 2.gvibsl ccLo2 25/09/2021 Holotype 0972 245 1.67 0.86 1.01 4-4.25
Paratype 0973 2.13-2.35 1.50-1.63 0.78-0.84 0.92-1.04 3.75-4
4 shells (221£0.10)  (1.61£0.12)  (0.810.02)  (0.96+0.05)
10 Sounenuseyu n siwvans 0.0l CPTO1 09/10/2021 Holotype 0986 234 1.60 0.79 0.94 4-4.25
2.9visl Paratype 0987 1.88-2.44 1.49-1.71 0.62-0.81 0.85-095  3.75-4.25
8 shells (2.14+0.18)  (1.56£0.07)  (0.73x0.06)  (0.92+0.05)
11 Sonungnndl amupwAtlu 8.aude CTMO1 10/10/2021 Holotype 0988 2.09 150 0.72 0.84 4-4.25
ENIIUYS Paratype 0989 1.84-2.27 1.40-1.53 0.63-0.76 0.77-086  3.75-4.25
5 shells (2.04+0.17) - (1.47+0.07)  (0.70+0.05)  (0.83+0.04)
12 fondude nasdaniu o.gves CTS01 17/06/2012 Holotype 0944 2.69 2.00 0.99 1.20 4-4.25
LENTIUYT Paratype 0945 2.60-2.87 1.84-2.01 0.88-1.05 1.13-1.25 4-4.25
4 shells (2.70+0.12) -~ (1.91£0.07)  (0.94+0.08)  (1.17+0.05)
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adudi danuiiiudangng sWaiaeens  Auiiiudiegne  Type specimen  ZRCBUU TnATeNAenRY
SH (mm) SW (mm) AH (mm) AW (mm) W
1 Fonaunniiving 0. 391819 8.ndunsys EPTO1 10/12/2021 Holotype 0962 2.25 1.85 0.90 1.12 3.5-3.75
ERIEREMTES Paratype 0963 2.30-2.43 1.73-1.85 0.81-0.90 1.05-1.12 3.75-4
3 shells (2.36+0.07)  (1.79+£0.06)  (0.87+0.05)  (1.10+0.04)
2 enimzn amandau o.les EMKO1 20/07/2019 Holotype 0904 261 1.63 0.79 0.98 4.25-4.5
AU Paratype 0905 2.44-2.88 1.63-1.84 0.79-0.97 0.95-1.09 4-4.5
12 shells (2.65+0.14)  (1.70£0.07)  (0.87+0.05)  (1.00+0.04)
3 §1171N359 A.1218NTT9 842120339 ECGO1 19/01/2014 Holotype 0950 2.57 1.71 0.86 1.02 4-4.25
AU Paratype 0951 2.35-2.69 1.58-1.81 0.76-0.92 0.95-1.08 4-4.5
8 shells (2.51+0.14)  (1.67+0.09)  (0.84+0.05)  (1.01+0.04)
4 AU1ANTIY A.LL1ANTIY 0197120559 ECGO2 19/01/2014 Holotype 0934 2.23 171 0.85 1.07 4-4.25
SKeEthe! Paratype 0935 2.35-2.77 1.66-2.03 0.88-1.04 1.09-1.21 4-4.25
(7 shells) (2.60+0.20) = (1.87+0.12)  (1.00+0.06)  (1.14+0.05)
5 dhadeneneusiu nvimned e.neads EYMO1 30/06/2021 Holotype 0902 2.10 1.43 0.63 0.90 4.25-4.5
iJ.‘Ua‘tﬁ Paratype 0903 1.72-2.03 1.21-1.42 0.51-0.72 0.75-0.84 3.75-4.5
12 shells (1.86+0.10) ~ (1.30+0.07)  (0.62+0.05)  (0.79+0.03)
6 WYL NATIUEN 7. WANNDI 8. UDN9 EHYO1 27/05/2023 Holotype 0948 3.41 2.26 1.09 1.35 4.5-4.75
i].‘lia‘tﬁ Paratype 0949 3.20-3.45 2.21-2.34 1.06-1.15 1.29-1.36 4.5-4.75
6 shells (3.29+0.09)  (2.26+0.05)  (1.10+0.04)  (1.33+0.02)
7 nluad aiuntdos oiunevian 9.5v009 EKBO1 19/02/2023 Holotype 0954 1.98 1.28 0.67 0.73 4-4.25
Paratype 0955 2.03-2.18 1.32-1.43 0.68-0.72 0.77-0.83 4-4.25
5 shells (2.11£0.08)  (1.38+£0.06)  (0.70+0.02)  (0.80+0.03)
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MTNNIAKNUIN U 11 5 VUIAYRUUFRNMRENINTIENG Georissa AMNAAAL IUAN

adudi danuiiiudangng sWaiaeens  Auiiiudiegne  Type specimen  ZRCBUU TnaveIANUoY
SH (mm) SW (mm) AH (mm) AW (mm) w
1 IgVBNIYAUNTIN AL.anava)n o.1iles WSTO01 01/10/2022 Holotype 0982 1.40 1.17 0.55 0.74 3-3.25
2.N15YU fi‘ Paratype 0983 1.38-1.72 1.05-1.33 0.53-0.62 0.68-0.82 3-3.5
4 shells (1.60+0.16)  (1.25+0.13)  (0.58+0.04)  (0.78+0.07)
2 Fonvpaadia avuamg o.iilos WCDO1 02/10/2022 Holotype 0980 1.86 1.59 0.74 1.06 35-3.75
i]miyﬂuu%‘ Paratype 0981 1.82-2.00 1.46-1.57 0.73-0.80 0.97-1.02 3.25-3.75
4 shells (1.88+0.08)  (1.53+0.05)  (0.77+0.03)  (1.00+0.02)
3 Saenuvrensd avuetli .Uz Lie WCAO1 02/10/2022 Holotype 0912 288 148 0.79 0.87 4.5-4.75
i]ngﬂu‘q% Paratype 0913 1.76-2.60 1.09-1.52 0.58-0.74 0.64-0.85 4-4.75
10 shells (2.27+0.31)  (1.29+0.14)  (0.66+0.06)  (0.74+0.06)
4 03U ALNZNEUNAT B.1ed 2.919Y3 WTJ01 02/10/2022 Holotype 0978 1.51 1.15 0.58 0.69 3-3.25
Paratype 0979 1.57-1.66 1.17-1.23 0.57-0.62 0.70-0.74 3.5-3.75
5 shells (1.60+0.04) ~ (1.20+0.03)  (0.60+0.02)  (0.72+0.02)
5 wnglvan n.U1ninUsias 2.UTUY3 WKLO1 07/03/2023 Holotype 0956 2.39 1.78 0.90 1.04 3.75-4
2.Us¥IUASTUS Paratype 0957 2.34-2.54 1.75-1.81 0.79-0.91 1.02-1.12  3.75-4.25

6 shells (2.41+0.08) =~ (1.77+0.02) ~ (0.85+0.05)  (1.09+0.04)
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adudi danuiiiudangng sWadaeens  Auidiiudaegne  Type specimen  ZRCBUU TnATeNAenRY
SH (mm) SW (mm) AH (mm) AW (mm) W
1 ToadongneAzassal alsesy o.Uzi SKRO1 29/06/2023 Holotype 0958 2.24 1.63 0.77 1.02 4-4.25
A.YUNT Paratype 0959 2.03-2.34 1.60-1.73 0.78-0.84 0.98-1.06  3.75-4.25
3 shells (2.21+0.13)  (1.68+0.06)  (0.83+0.04)  (1.01+0.03)
2 dfhasdioniannsa aiwlvesy o.Uyi SKCO1 04/03/2023 Holotype 0974 2.18 1.55 0.79 0.89 4-4.25
A.YUNT Paratype 0975 1.75-2.10 1.35-1.48 0.66-0.79 0.80-0.90  3.75-4.25
4 shells (1.87+0.14)  (1.39+0.08) ~ (0.70+0.06)  (0.83+0.04)
3 dinadenfians anzaning o.dzih SPDO1 22/11/2023 Holotype 0990 1.78 1.21 0.60 0.68 3.75-4
2YUNT Paratype 0991 1.52-1.63 1.06-1.14 0.55-0.59 0.63-0.66 3.5-3.75
3 shells (1.59+0.06)  (1.10+0.04)  (0.57+0.02)  (0.64+0.01)
4 Tncnmg a.gula 8.Ueiia 2.uns SKPO1 04/03/2023 Holotype 0960 2,04 147 0.77 0.95 3.75-4
Paratype 0961 2.09-2.11 1.50-1.58 0.76-0.80 0.93-1.02 3.75-4
3 shells (2.10+0.01) = (1.54+0.04)  (0.78+0.02)  (0.96+0.05)
5 Saemzanswg nnzianing o Uxiin STLO1 05/03/2023 Holotype 0964 237 1.80 0.88 1.11 3.75-4
2.YUNT Paratype 0965 2.35-2.49 1.69-1.85 0.86-0.91 1.05-1.09 3.75-4
3 shells (243£0.07)  (1.76£0.08)  (0.89+0.02)  (1.07+0.02)
6 Saemzaning nnzianing e Uxiin STLO2 05/03/2023 Holotype 0994 1.74 1.14 0.59 0.66 3.75-4
A.YUNT Paratype 0995 1.69-1.88 1.16-1.25 0.58-0.68 0.67-0.72 3.5-3.75
3 shells (1.77+0.10)  (1.21+0.04)  (0.62+0.06)  (0.70+0.03)
7 duinasdian@anissu avzianing 9. Uz SSLo1 04/03/2023 Holotype 0992 1.81 1.24 0.63 0.72 3.5-3.75
A.YUNT Paratype 0993 1.42-1.77 1.03-1.20 0.50-0.65 0.57-0.72 3.5-4

3 shells (1.64+0.20)  (1.14+0.09)  (0.58+0.08)  (0.66+0.08)
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adudi danuiiiudangng sWaiaeens  Auiiiudiegne  Type specimen  ZRCBUU TnATeNAenRY
SH (mm) SW (mm) AH (mm) AW (mm) W
8 Innseiianes n.yunseRs o.1dled 2.4uns STT01 21/11/2023 Holotype 0916 2.03 1.43 0.69 0.81 4-4.25
Paratype 0917 1.86-2.00 1.38-1.44 0.61-0.69 0.78-0.82 3.75-4
3 shells (1.93+0.06)  (1.41x0.03)  (0.65+0.04)  (0.81%0.02)
9 nenaat o.613w1 o.iiles A.UNT STSO1 21/11/2023 Holotype 0970 2.26 1.64 0.81 1.03 4-4.25
Paratype 0971 2.02-2.34 1.51-1.68 0.72-0.79 0.92-1.01  3.75-4.25
8 shells (218+0.11)  (1.59+0.06)  (0.75+0.04)  (0.97+0.03)
10 drinasdioniing vy 0.67 2.4 SNTO1 14/05/2022 Holotype 0918 236 1.65 0.83 0.97 3.75-4
Paratype 0919 2.00-2.37 1.37-1.70 0.65-0.86 0.83-1.01 3.5-4.25
9 shells (2.27+0.12)  (1.59+0.10)  (0.78+0.06)  (0.94+0.05)
11 A15715UNA0AURY M.ad 0.8 (W LTpumliy SMZ01 26/06/2021 Holotype 0914 2.14 145 0.67 0.82 4.25-4.5
Y1) LYUNT Paratype 0915 1.87-2.15 1.30-1.48 0.59-0.72 0.75-0.84  3.75-4.5
10 shells (1.99+0.11) ~ (1.38+0.06)  (0.66+0.04)  (0.78+0.04)
12 thosthaeaties ael e (unitouimiiy SMZ02 06/03/2023 Holotype 0946 3.10 2.26 1.14 1.34 4-4.5
Y1) VYUNT Paratype 0947 2.21-2.61 1.69-2.00 0.79-0.94 0.99-1.20 3.5-4
6 shells (243+0.15) ~ (1.82+0.11)  (0.89+0.07)  (1.11x0.07)
13 sutdale a luanile 0.azu 2.9vu8s SNDO1 20/11/2023 Holotype 0952 2.34 1.53 0.78 0.90 4-4.25
Paratype 0953 2.00-2.29 1.34-1.53 0.69-0.80 0.74-0.90  3.75-4.25
9 shells (2.18+0.10)  (1.45+0.07)  (0.75+0.03)  (0.85+0.05)
14 duinasdiandosuu admvindeuy SBBO1 08/05/2022 Holotype 1006 1.23 0.94 0.44 0.50 3.5-3.75
2.A35llau a.g9ugsond Paratype 1007 1.14-1.21 0.87-0.94  0.40-0.45 048051  3.25-3.75
4 shells (1.17£0.03)  (0.91+0.03)  (0.43+0.02)  (0.50+0.02)
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adudi danuiiiudangng sWaiaeens  Auiiiudiegne  Type specimen  ZRCBUU TnATeNAenRY
SH (mm) SW (mm) AH (mm) AW (mm) w
15 dtlnasduseasgiiing a.uans SPZ01 13/05/2022 Holotype 0938 2.32 1.77 0.86 1.00 4-4.25
205 2.851945571 Paratype 0939 1.79-2.44 1.39-1.78 0.72-0.93 0.79-1.01 4-4.5
6 shells (2.2240.23)  (1.64+0.13)  (0.86+0.08)  (0.93+0.08)
16 fangunn (awmusen) asuuin SPYO1 17/11/2021 Holotype 1008 1.20 0.90 0.46 0.50 3.25-3.5
o.iloq 9.n3¢d Paratype 1009 115117 0.86-0.91 0.41-0.44 0.49-0.51  3.2535
3 shells (0.16+0.01)  (0.89+0.03)  (0.42+0.02)  (0.50+0.01)
17 fgnnma A thuw o A3uATuns suTo1 12/05/2022 Holotype 0920 1.83 1.37 0.63 0.77 3.75-4
SRR Paratype 0921 1.76-2.04 1.32-1.46 0.62-0.67 0.74-0.80 3.75-4
5 shells (1.95+0.18)  (1.38+0.06)  (0.64+0.02)  (0.78+0.04)
18 TARyEnsIfA f.aMaITIA 0. 2.11Ngs SSV01 12/05/2022 Holotype 0940 238 1.83 091 1.07 3.75-4
Paratype 0941 2.20-2.58 1.64-1.91 0.86-1.07 098111  3.75-4.25
8 shells (2.31+0.12) = (1.75+0.09)  (0.91+0.07)  (1.02+0.05)
19 defins aunsy 0.5mgd 9.asman SKS01 11/05/2022 Holotype 0922 232 1.62 0.74 0.90 4-4.25
Paratype 0923 1.94-2.35 1.41-1.66 0.66-0.78 081094  3.75-4.25
7 shells (2.14+0.16) = (1.53x0.08)  (0.72+0.04)  (0.87+0.04)
20 Fondnidesd a.dunanes o.509i SRKO1 11/05/2022 Holotype 0924 267 1.84 0.86 1.00 4.5-4.75
.89 Paratype 0925 2.42-2.70 1.78-1.83 0.80-0.86 0.99-1.03 4.25-5
5 shells (2.55+0.11)  (1.81+0.03)  (0.82+0.02)  (1.01+0.01)
21 Sz n veyunds 0.avg 1,499 STNO1 21/06/2021 Holotype 0936 2.60 1.86 0.94 1.06 4.25-4.5
Paratype 0937 2.05-2.54 1.59-1.88 0.81-1.01 091-1.09  3.75-4.25
8 shells (2.26+0.18)  (1.73+0.11) ~ (0.90+0.08)  (0.99+0.07)
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e 4 i .o 2 Yunvadilfenviey
A1UN ADIUNNUNIDYY INRENIDYIY AUNNUNIDYIY Type specimen ZRCBUU
SH (mm) SW (mm) AH (mm) AW (mm) W
22 danlvig) @ dant 0.8v¢ 2499 SKYO01 24/06/2021 Holotype 0998 1.81 1.26 0.62 0.68 3.75-4
Paratype 0999 1.67-1.85 1.13-1.26 0.56-0.60 0.59-0.67  3.75-4.25
3 shells (1.76+0.07)  (1.20+0.05)  (0.58+0.02)  (0.64+0.03)
23 SenidieslnSann a.eaulig eadles SKNO1 24/06/2021 Holotype 0906 2.61 1.63 0.79 0.98 4.25-4.5
2.499 Paratype 0907 2.44-2.88 1.63-1.84 0.79-0.97 0.95-1.09 4-4.5
9 shells (265£0.14)  (1.70+0.07)  (0.87+0.05)  (1.00+0.04)
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Abstract

This study observed the diversity of hydrocenid snails from Pathawi limestone hill, Uthai Thani, Central Thailand. A total of
one genus, Georissa W. Blanford, 1864, two subgenera, which are Georissa s.s., and Georissopsis Pilsbry et Hirase, 1908, and
three different shell morphotypes, protoconch sculpture, shell shape, and operculum, were recorded. However, DNA barcoding
will be used for taxonomic discrimination of these unidentified species.

Introduction

Hydrocenid snails are classified as terrestrial microsnail with an operculum,
cylindrical shape. The shell height is 2-3 millimeters and distributed in variable
abundance on limestone walls or outcrops to nearly the limestone hill (Sucharit
and Panha, 2008; Hendriks et al, 2019). The most diverse groups are the
genus Georissa W. Blanford, 1864 of Hydrocenidae that have three subgenera
including Georissa s.s., Georissopsis Pilsbry et Hirase, 1908 and Chondrella
Pease, 1871. Pathawi is a limestone hill of Uthai Thani province, Central
Thailand where the diversity of this Hydrocenid snails is found. So, we survey
this area and study the merphology of Hydrocenid snails.

Objective

Study the shell morphology of Hydrocenid diversity at Pathawi limestone
hill of Uthai Thani province, Central of Thailand.

The new genus and new species were collected from limestone walls or
outcrops to nearly the Pathawi limestone hill, Thap than district, Uthai Thani
province in Thailand; 15°28'26.9"N 99°45'25.0"E
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in limestone area

Thailand
som 15am

1 Empty adult shells were

selected, cleaned and air-dried
L3

\
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Digital photographs of shells
using a canon camera
connected to stereo microscope

)

Figure 1 Type locality of genus Georissa
in Thailand, Pathawi limestone hill, Thap
Than the district, Uthai Thani province.

1y

Electronmicrography

Figure 2 Preview of genus Georissa in the limestone hill.
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Result and Discussion
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Conclusion

The studies found that one genus, Georissa W. Blanford, 1864 as
unique characteristics to be promoted a new genus in Hydrocenidae
and two subgenera, which are Georissa s.s. as a new species because
of the shell morphology is clearly different from other Georissa, and
Georissopsis Pilsbry et Hirase, 1908. In the shell morphology, we should
be promoted subgenus Georissopsis to the genus Georissopsis which is
clearly different from the genus Georissa.

In the further studied, including over a broader geographical area
and molecular analysis of Hydrocenid snails in Thailand.
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Abstract

Hydrocenid snails have received little research attention compared to other land snail groups, arguably due to their small size. The
present study examings the diversity of hydrocenid snails in limestone hills in central, castern and southern Thailand. Four new
species of Georissa W. Blanford, 1864 are described: G. quinquelirata sp. noyv. from central Thailand, G. sagitta sp. nov. and G.
kohsichangensis sp. nov. from eastern Thailand, and G. digitinota sp. nov. from southern Thailand. These four new species are
distinguished by umique characteristics in their shell, including protoconch seulpture and shell shape, operculum, and radula mor-
phology. A phylogenetic analysis of mitochondrial DNA sequences confirms the distinctiveness of all four species.

Key Words

conchological, Neritimorpha, Southeast Asia, systematics, terrestrial snails

Introduction

Microscopic land snails of the family Hydrocenidac Tro-
schel, 1857 are widely ‘distributed with a range encom-
passing various Pacific islands, New Zealand, Australia,
the Indo-Australian Archipelago, parts of Europe; Asia,
Madagascar, and Africa (Egorov 2005). In Asia, hydro-
cenid snails have been documented in Thailand, Cam-
bodia, Laos, Myanmar, Vietnam, Malaysia, Japan, the
Philippines, India, and China (Panha and Burch.2005).
Traditionally, the systematic taxonomy of hydrocenids
rests primarily on morphological characters. Overall, Hy-
drocenidae have received little attention in research due
to their tiny shell size while the delineation of species is
complicated by considerable conchological variation in
some species in response to diverse ecological conditions
in the their habitats. DNA barcoding holds significant
potential to identify cryptic species thereby overcoming
the limitations of traditional morphological characters
in species identification and delimitation in these mi-
cro-snails. DNA barcoding has been useful in identifying

a broad spectrum of micro snails, such as in the cllobiids
Zospeum and Carychium (Weigand et al. 2011, 2013), the
diplommatinid Plectostoma concinnum, the cyclophorid
Alycaeus jagori (Hendriks et al. 2019), and the gastro-
scopic Hypselostoma latispira (Lipae et al. 2020). How-
ever, morphological analyses remain the primary method
for distinguishing species despite the challenges posed
by the tiny size, conchelogical variability, and ecological
plasticity of hydrocenids. Henee, a combination of molec-
ular and morphology analyses promises to be the best ap-
proach for identifying different species within this group.

Georissa is a genus of operculated micro-land snails
frequently found in limestone environments. The ma-
jority of Georissa species have so far been recorded in
Malaysia (Schilthuizen et al. 2005, 2012; Haase and
Schilthuizen 2007; Phung et al. 2017; Khalik et al. 2018,
2019a, 2019b). Notably, DNA barcoding has proven ef-
fective in distinguishing Georissa species in Malaysia,
as demonstrated in the studies of Khalik et al. (2018,
2019b). These studies reported thirteen scaly species and
sixteen non-scaly species from Malaysian Borneo alone.

Copyright: This is an open access article distributed under the terms of the CCO Public Domain Dedication.
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The cytochrome ¢ oxidase subunit 1 (COI or COX1)
gene within mitochondrial DNA served as the predom-
inant and widely utilized DNA barcoding marker in an-
imals, proving to be effective for identification purposes
in Georissa (Khalik et al. 2018, 2019a, 2019b; Hendriks
et al. 2019) and were used in this study. However, oth-
er genes such as 16S ribosomal deoxyribonucleic acid
(rDNA), 18S rDNA, 28S rDNA, histone 3 (H3) and the
aquaporin gene have also been analyzed and successful-
ly delineated in Georissa (Kano et al. 2003; Schilthuizen
et al. 2005, 2012; Uribe et al. 2016; Colgan and Santos
2018; Khalik et al. 2018, 2019a, 2019b; Hendriks et al.
2019). However, DNA barcoding has not been conducted
on Georissa in China, Cambodia, Laos, Myanmar, Viet-
nam, and Thailand. A list of Georissa species and their
distribution on the mainland in Southeast Asia and China
is given in Suppl. material 1.

In Thailand, six species and two subspecies of the
genus Georissa have been identified (BEDO 2017) and
reported through morphological analysis: G. illex Ben-
son, 1856, G. blanfordiana Stoliezka; 1871, G. liratula
Stoliczka, 1871, G. monterosatiana monterosatiana God-
win-Austin & Nevill, 1879, G. semisculpta Godwin-Aus-
ten & Nevill, 1879, G. williamsi-Godwin-Austen, 1889,
G. monterosatiana samuiana Méllendorff, 1894 (Benson
1856; Stoliczka 1871; Godwin-Austen and Nevill 1879;
Godwin-Austen 1889; Mollendorff 1894). This research
aimed to present the findings on four new species of
hydrocenid snails from Thailand, identified as novel to
science based on their shell, operculum, and radula mor-
phology. incerporating DNA barcoding.

Materials and methods
Specimen sampling

The specimens havebeen received from Asst. Prof. Pongrat
Dumrongrojwattana and were collected during fieldwork
between July 2019 and February 2023. We surveyed four
locations, including Pathawi limestone hill, Uthai Thani
Province (15°28'26.9"N, 99°45'25.0"E), Yai Man Cave,
Chonburi Province (13°09'08.2"N, 100°48'28.0"E), Khao
Maka cave temple, Sa Kaeo Province (13°47'16.6"N,
101°56'53.7"E), and Khao Noi Phothiyan temple, Satun
Province (06°45'24.2"N, 100°01'54.2"E) (refer to map in
Fig. 1). Hydrocenid specimens were collected through vi-
sual scarching. We collected both living individuals and
empty shells. When colleeting empty shells, we picked
the operculum from the rock surface to which the shell
was attached or from the soil where shells accumulated.
Living snails were drowned in water and subsequently
preserved in 50% ethanol. These procedures were car-
ried out in the Biology Department, School of Science,
at King Mongkut’s Institute of Technology Ladkrabang
(KMITL) and the Biology Department, Faculty of Sci-
ence, at Burapha University (BUU).

zse.pensoft.net

Morphological studies

The collected specimens were thoroughly cleaned and
air-dried. Shell was digitally photographed in standard-
ized views (Callomon 2019). We measured the follow-
ing shell dimensions (in mm): Shell height (SH), shell
width (SW), aperture height (AH), and aperture width
(AW) on photographs by using Imagel version 1.8.0.
(Schneider et al. 2012). Taxonomic identifications were
carried out by referencing the works of Vermeulen and
Whitten (1998) and Panha and Burch (2005). To ex-
tract the radula, snails were boiled in 1% (w/v) sodium
hydroxide (NaOH) solution in a test tube for 10-20
minutes depending on sample size (modified from Gei-
ger et al. 2007). Subsequently, the radula was extracted
under a stereo microscope by using an insect pin No. 0,
rinsed with distilled water, and dehydrated in a series
of cthanel concentrations (increasing from 10, 30, 50
to 70% for 5 minutes each concentration) (Dumrongro-
jwattana and Tanmuangpak 2020). Shells, opercula,
and radulae were imaged under a scanning electron mi-
croscope (SEM). Type specimens were deposited in the
Zoological Research Collection of Burapha University
(ZRCBUU) in Chon Buri Provinee, Thailand.

Molecular analysis

Genomic DNA was extracted from representative in-
dividuals of different morphotypes by using the GF-1
tissue DNA extraction kit. Preserved snails were rinsed
twice in sterilized distilled water before extraction.
Partial sequences of the COI gene were amplified by
Polymerase Chain Reaction (PCR) using primers the
LCO1490 and HCO2198 (Folmer et al. 1994). For PCR
protocols and conditions refer to Khalik et al. (2019a).
Gel electrophoresis with 1% agarose gel was employed
to cvaluate the quality and size of the PCR products.
DNA sequencing was performed using the Barcode
Tag Sequencing (BTSeq) technique, which relies on
Next-Generation Sequencing (NGS), at Celemics, Inc.,
Korea. Twenty-nine sequences were analyzed in this
study, including 21 sequences sourced from GenBank
and eight from this study. All sequences have been de-
posited in the GenBank database (https:/www.ncbi.
nlm.nih.gov/genbank) (Table 1). Bayesian Inference
was employed to reconstruct a phylogenetic tree using
MrBayes version 3.2.7. (Ronquist et al. 2012). The Ef-
fective Sample Size (ESS) values and log-likelihoods
were monitored to ensure the analysis reached station-
arity. Model selection for the COI gene phylogenetic
tree was performed using jModelTest 2 (Darriba et al.
2012), based on the Bayesian Information Criterion
(BIC). The Bayesian Inference analysis was conducted
with parameters set to 10,000,000 generations, sam-
pling every 1,000 generations, and discarding the first
25% of trees as burn-in. (Pholyotha et al. 2021).
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Figure 1. Type localities of Georissa quinguelirata sp. nov. (marked with a red circle) in central Thailand, Georissa kohsichangen-
sis sp. nov. (marked with a blue triangle), and Georissa sagitta sp. nov. (marked with a green square) in eastern Thailand, along with
Georissa digitinota sp. nov. (marked with a yellow star) in southern Thailand.

Results
Specimen sampling and morphological studies

Hydrocenid snails were found outside the cave, on lime-
stone surfaces, and were particularly abundant on moist
surfaces. Based on visual inspection, the shells are tiny,
with an average height ranging from I to3 mm. Living
snails were orange to brownish. By contrast, deceased
snails were white to pale yellow. The shell shape is uni-
formly round, with spiral cords-on the body whorl, the
number of which varies among species. Additionally,
the aperture is typically round to ovate, the umbilicus
is closed, and the white chitinous (corneous) operculum

is thin and opaque. Through morphological examina-
tion and. DNA barcoding, four new Georissa species in
Thailand were identified, including G. quinquelirata sp.
nov. from Uthai Thani Province, G. kohsichangensis sp.
nov. from Chonburi Province, G. sagifta sp. noy. from
Sa Kaco Provinee and G. digitinota sp. nov. from Satun
Province. The type localities of four new Georissa spe-
cies are-displayed in Fig. 1.

Each of the four new Georissa species exhibits distinct
shell characteristies by first classifying groups based on
shell shape. Then, species within each group are distin-
guished by the number of shell whorls. Further differen-
tiation is made based on shell size for species with the
same number of whorls (W). Additionally, the sculpture
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Table 1. Sequences used in this study.

No.  Species A b Reference

1 Georissa bauensis isolate B.002 MH033937 Khalik et al. 2018
2 Georissa bauensis isolate Q.006 MH033943 Khalik et al. 2018
3 Georissa hadra isolate LC.01 MHO033896 Khalik et al. 2018
4 Georissa hadra isolate LC.03 MH033894 Khalik et al. 2018
5 Georissa hungerfordi voucher H.002 MK505430 Khalik et al. 2019b
6 Georissa hungerfordi voucher 1.002 MK505438 Khalik et al. 2019b
7 Georissa kinabatanganensis isolate K.002 MH033958 Khalik et al. 2018
8 Georissa kinabatanganensis isolate K.005 MHO033960 Khalik et al. 2018
9 Georissa muluensis isolate LGG.01 MH033893 Khalik et al. 2018
10 Georissa muluensis isolate LGG.03 MH033892 Khalik et al. 2018
11 Georissa nephrostoma voucher Knep.001 MK505439 Khalik et al. 2019b
12 Georissa niahensis isolate GC.02 MH033880 Khalik et al. 2018
13 Georissa niahensis isolate PC.04 MH033954 Khalik et al. 2018
14 Georissa pachysoma voucher BSM2.03 MK505441 Khalik et al. 2019b
15 Georissa pachysoma voucher BSM2.04 MK505440 Khalik et al. 2019b
16 Georissa sepulutensis isolate Sca.002 MH033964 Khalik et al. 2018
17 Georissa sepulutensis isolate Sca.004 MH033953 Khalik et al. 2018
18 Georissa silaburensisisolate SIG3.03 MH033948 Khalik et al. 2018
19 Georissa silaburensis voucher SIG4.04 MK811541 Khalik et al. 2019a
20 Diplommatina centralis isolate 4050 HM753339 Webster et al. 2012
21 Plectostoma concinnumvoucher KPH01588.25 MH254006 Hendriks et al. 2019
22 Georissa quinquelirata.sp. nov-isolate CPW01.01 PP844569 This study

23 Georissa quinguelirata sp. nov-isolate. CPW01.03 PP844570 This study

24 Georissa kohsichangensis isolate EYM01.03 PP844571 This study

25 Georissa kohsichangensis isolate EYMO1.04 PP844572 This study

26 Georissa sagitta isolate EMKO1.01 PP844573 This study

27 Georissa sagitta isolate EMK01.02 PP844574 This study

28 Georissa digitinotasp. nov. isolate SKNO1.04 PP844575 This study

29 Georissa digitinota sp..nov. isolate SKN01.05 PP844576 This study

pattern and number of lines on the last body whorl, as
well as the shape and surface of the operculum, are used
for grouping. These characteristics examined under a
stereo microscope, and SEM images were utilized (Figs
2, 4). The shell shape can be categorized into two types:
Georissa sagitta sp. nov., G. quinquelirata sp. nov., and
G. kohsichangensis sp. nov. have an ovate-conical shape.
In particular, G. kohsichangensis sp. nov. reveals slight
variation whereby the upper half part of the body whorls
slopes slightly downward. Conversely, G. digitinota sp.
nov. has a globose-conical shape (Fig. 2). The species are
listed in the order from largest to smallest size as follows:
G. sagitta sp.noy. (2:4-2.9 mm), G. digitinota sp. nov.
(2.3-2.7 mm), G. quinquelirata sp. nov. (1.9-2.5 mm),
and G. kohsichangensis sp.nov. (1.7-2.1'mm). Based on
the sculpture pattern and the number of lines on the last
(or body) whorl, G. quinquelirata sp. noy. features a ca-
rina-style sculpture with 5-6 prominent cords and weak
growth lines between the carinae (Fig. 4A). Georissa
kohsichangensis sp. nov. and G. sagitta sp. nov. exhib-
it a lirae-style sculpture, with G. kohsichangensis hav-
ing 6-7 cords (Fig. 4E) and G. sagitta having 8-9 cords
(Fig. 41). In contrast, G. digitinota sp. nov. displays more
than 30 prominent striae or spiral lines, which are more
frequent than those of the other new species (Fig. 4M).
Each new species examined shows a well-incised suture.
The protoconch of cach species (Fig. 4B, F, J, N) exhibits
distinct microscopic sculpture patterns. The microscopic
sculpture of the protoconch is wrinkled in G. quinqgueli-
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rata sp. nov. (Fig. 4C), perforated in G. kohsichangensis
sp. nov. (Fig. 4G), a combination of rounded, ellipsoidal,
irregular sculptures and oval indentations in G. sagitta
sp. nov. (Fig. 4K). In contrast, G. digitinota sp. nov. pres-
ents an ellipsoidal to irregular sculpture with an oval fin-
gerprint-like indentation (Fig. 40). All species assessed
display a closed umbilicus. The aperture of the shell is
observed; G. quinquelirata sp. nov., G. sagitta sp. nov.,
and G. digitinota sp. nov. are semi-rounded shape while
G. kohsichangensis sp. nov. 18 rhombate-shaped. The
operculum is paucispiral, featuring a smooth outer with
an apophysis, and-an arched peg near the base on the in-
ner side the base (Fig. 4D, L, P, H). Regarding the shape
of the operculum, G. quinquelirata sp. nov., G. sagitta
sp.nov., and G. digitinota sp. nov. display a semi-round-
ed shape (Fig. 4D, L, P), whereas G. kohsichangensis sp.
nov. features a rhombate shape (Fig. 4H).

The radula of all examined new species is rhipidoglos-
sate; revealing two long spiral teeth attached to a thin rad-
ula plate in the central teeth area on the radula overview
(Fig. 5A, E, I, M), characterized by five small central teeth,
five rows of lateral teeth, and two rows of marginal teeth.
Counting the teeth of the radula from SEM pictures, the
central/rachidian tecth are symmetrical and trapezoid in
shape, lateral teeth are claw-like alternately long and short
denticles; G. quinguelirata sp. nov. has 9-13 denticles,
G. kohsichangensis sp. nov. has 7-11 denticles, G. sagitta
sp. nov., and G. digitinota sp. nov. have 7-13 denticles,
each row of lateral teeth decreasing in size from the first lat-
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eral tooth toward the 5" lateral tooth and marginal teeth are
claw-like equal-sized denticles; G. quinguelirata sp. nov.,
G. sagitta sp. nov. and G. digitinota sp. nov. have 12-14
denticles, G. kohsichangensis sp. nov. has 14-18 denticles.
Therefore, the radula formula is 2:5:1+1+1+1+1+1:5:2. In
describing the radula’s central tooth formula, the notation
reflects the variation in the appearance and orientation of
each tooth. In our case, teeth 1-2 curve to the right, tooth
3 is normal, and teeth 4-5 curve to the left. This notation
helps communicate the structure and asymmetry of the rad-
ula. However, it is noteworthy that variations exist among
specimens in terms of the length or curvature of the teeth.
The four newly discovered species are described below in
the phylogenetic analysis section.

Phylogenetic analysis

The phylogenetic analysis is based on 29 sequences from
10 species of Georissa, including the four new species
described herein. Sequences of Diplommatina. centralis
and Plectostoma concinnum-were used as outgroups to
root the tree. All sequences were depesited in GenBank
(Table 1). The COI alignment had a length of 600 base
pairs. Based on the outcomes from jModelTest 2, the best
model selection for constructing a COI gene phylogenetic
tree according to the BIC is the General Time Revers-
ible (GTR) model. This model incorporates rate varia-
tion across sites using a.gamma distribution (G) with the
proportion of invariable sites (I). The phylogenctic tree
revealed Georissa as monophyletic. The new Georissa
species form two distinct clades. Georissa quinguelira-
ta sp. nov., G. kohsichangensis sp. nov., and G. sagitia
sp..nov. are a monophyletic and paraphyletic group with
G. digitinota sp. nov. Georissa digitinota sp. nov. is the
sister taxon of the Georissa species from Malaysian Bor-
neo (Khalik et al. 2018, 2019a, 2019b) (refer to Fig. 3).

Systematics

Family Hydrocenidae Troschel, 1857
Subfamily Neritimorpha Koken, 1896

Genus Georissa Blanford, 1864

Type species. Georissa pyxis, Benson 1856, by original
designation.

Georissa quinquelirata Klongkaew, Poeaim &
Dumrongrojwattana, sp. nov.
https://zoobank.org/70D34F82-2195-4F29-89F2-24C53848CF95
Figs 2A, 4A-D, 5A-D

Type material. Holotype + ZRCBUU 0900 (Fig.
2A). SH = 2.45 mm, SW = 1.63 mm, AH = 0.80 mm,
AW = 091 mm, W = 4.25-4.5. Paratype » ZRCBUU
0901 (Fig. 4A-D) (13 shells); Shell measurements:

SH=1.91-2.36 mm(2.10+0.15 mm), SW=1.37-1.60 mm
(1.46 +0.07 mm), AH = 0.71-0.86 mm (0.78 + 0.06 mm),
AW = 0.80-0.92 mm (0.86 + 0.04 mm), W = 3.75-4.5
(all type material from type locality; 25 February 2023, P.
Dumrongrojwattana leg).

Type locality. Thailand, Pathawi limestone hill, Thap
Than district, Uthai Thani Province; 15°2826.9"N,
99°4525.0"E.

Etymology. The specific designation “quinquelirata™
indicates the number of lirac on the whorl.

Diagnosis. Shell minute, ovately conical, orangish
to brownish, protoconch round to slightly ellipsoid and
wrinkled sculpture. Body whorl have about 5-6 prom-
inent carinae, and between carinae have weak growth
lines. Aperture semi-rounded. Umbilicus closed. Opercu-
lum corneous with apophysis, paucispiral, opaque white,
and semi-rounded.

Description. Shell minute, dextral, orangish to brown-
ish, ovately conical with 4.25-4.5 whorls (Fig. 2A).
Protoconch orange, about one whorl, round to slightly
ellipsoid, covered with wrinkled sculpture (Fig. 4B, C).
Teleoconch orange, 3.25-3.5 whorls. Body whorl periph-
erally rounded, sculptured with 5-6 prominent carinae,
weak growth lines between carinae, intersected by weak
oblique growth lines. Basal part of body whorl with ap-
proximately 9-10 densely spaced spiral cords (Figs 2A,
4A). Suture incised. Aperture semi-rounded. Peristome
thin, sharp, unexpanded or thickened, not reflected. Um-
bilicusclosed (Figs 2A, 4A). Operculum paucispiral, nu-
cleus submarginal, corneous, opaque white, semi-round-
ed, thin, smooth outside surface with apophysis, inside
surface with an arched peg arising from base (Fig. 4D).

Radula. Ribbon-like, slender, longer, and delicate
towards the outside, rhipidoglossate (Fig. SA-D). Cen-
tral tooth five small teeth, trapezoid shape. Lateral teeth
five teeth, claw-like, with 9-13 alternately long and short
denticles deereasing in size from the first lateral tooth to-
ward the 5" lateral tooth. Marginal teeth two teeth, claw-
like, with 12-14 equal-sized denticles: Radula formula
2:5: 1011 141402512,

Differential diagnosis. Georissa quinquelirata sp.
nov. resembles G. hungerfordi Godwin-Austen, 1889
from Sabah, Borneo, Malaysia, Georissa hungerfordi dif-
fers in having a less convex body whorl, a smooth sculp-
ture, and more spiral lirae (7-10 lirae instead of 56 cari-
nae). This new species is also like G. liratula Stolixzka,
1871 from Domotha, Moulmein, but differs in having a
more slender shell with fewer spiral lirae.

Georissa kohsichangensis Klongkaew, Poeaim &
Dumrongrojwattana, sp. nov.
https://zoobank.org/77E45669-50F 9-4FCF-99 1F-BFC63C7327E7
Figs 2B, 4E-H, SE-H

Type material. Holotype + ZRCBUU 0902 (Fig. 2B).
SH=2.10mm,SW=1.43mm,AH=0.63 mm,AW=0.90mm,
W = 4.25-45. Paratype « ZRCBUU 0903 (Fig. 4E-H)
(12 shells); Shell measurements: SH = 1.72-2.03 mm
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Figure 2. Shell morphology of the new Georissa species: A. G. quinquelirata sp. nov. (Holotype ZRCBUU 0900); B. G. kohsi-
changensis sp. nov. (Holotype ZRCBUU 0902); C. G. sagitta sp. nov. (Holotype ZRCBUU 0904), and D. G. digitinota sp. nov.
(Holotype ZRCBUU 0906).
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Figure 3. Bayesian inference of phylogenetic analysis (using the GTR+G+ model) with MrBayes for Georissa, based on the COI
gene. The posterior probability is displayed on each node in the nucleotide sequence.

(1.86+0.10 mm), SW=1.21-1.42 mm (1.30 + 0.07 mm),
AH = 0.51-0.72 mm (0.62 = 0.05 mm), AW = 0.75-
0.84 mm (0.79 £ 0.03 mm), W= 3.75-4.5 (all type mate-
rial from type locality; 30 October 2021, P. Dumrongro-
Jjwattana leg).

Type locality. Thailand, Yai Man cave, Koh Si-
chang _ district, Chonburi Province; 13°09'08.2"N,
100°48'28.0"E.

Etymology. This specific designation “kohsichangen-
sis” is a district referring to the type locality.

Diagnosis. Shell minute, ovately conical and the up-
per half part of the whorls is slightly downward, orang-
ish to brownish, proteconch round to-slightly ellipsoid
and perforated sculpture. Body whorl with 6-7 spiral
lirac. Aperture rhombate. Umbilicus closed. Opercu-
lum corneous with apophysis, paucispiral, opaque
white, and rhombate.

Description. Shell minute, dextral, orangish to
brownish, ovately conical with 4.25-4.5 whorls (Fig.
2B). Protoconch orange, about one whorl, round to
slightly ellipsoid, covered with perforated sculpture

(Fig. 4F, G). Teleconch orange 3.25-3.5 whorls. The
upper half part of the body whorls is slightly downward,
sculptured with only strong oblique growth lines, 67
prominent lirae, weak oblique growth lines present on
the half lower part of the body whorls, more densely
spaced spiral cords; ca. 6-8 cords, at the basal part of
the body whorl (Fig. 2B, 4E). Suture incised. Aperture
rhombate. Peristome thin, sharp, unexpanded or thick-
ened, not reflected. Umbilicus closed. Operculum pau-
cispiral, nucleus submarginal, corneous, opaque white,
rhombate  shape, thin, smooth outside surface with
apophysis, inside surface with an arched peg arising
from base (Fig. 4H).

Radula. Ribbon-like, slender, longer and delicate
towards the outside, rhipidoglossate (Fig. SE-H). Cen-
tral tooth five small teeth, trapezoid shape. Lateral teeth
five teeth, claw-like with 7-I1 alternately long and short
denticles decreasing in size from the first lateral tooth to-
ward the 5™ lateral tooth. Marginal teeth two teeth, claw-
like with 14-18 equal size denticles. Radula formula
2.5 Ll 1 +1:5:2.
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Figure 4. SEM of Georissa new species. A-D. G. quinquelirata sp. nov. (Holotype ZRCBUU 0901); E-H. G. kohsichangensis
sp. nov. (Holotype ZRCBUU 0903); A, E. Shell; B, F. Protoconch; C, G. Seulpture of protoconch; D, H. Operculum; I-L. G. sa-
gitta sp. nov. (Holotype ZRCBUU 0905); M=P. G. digitinota sp. nov. (Holotype ZRCBUU 0907); I, M. Shell; J, N. Protoconch;
K, O. Sculpture of protoconch; L, P. Operculum.
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Figure 4. Continued.
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I

200 pm

Figure 5. SEM of radula morphology of Georissa. A-D. G. quinquelirata sp. nov.; E<H. G. kohsichangensis sp. nov.; A, E. Radula
overview; B, F. Radula segment; C, G. Lateral teeth (Lt); D, H. Marginal teeth (Mt); I-L. G. sagitta sp. nov. M-P; G. digitinota
sp. nov.; I, M. Radula overview: J; N. Radula segment; K, O. Lateral teeth (Lt); L, P. Marginal teeth (Mt). Color highlights show
radula position; blue: small eentral teeth (Ct), purple: lateral teeth, and orange: marginal teeth.
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Differential diagnosis. Georissa kohsichangensis sp.
nov. resembles G. carinata Sutcharit & Jirapatrasilp,
2020 from Cambodia. Georissa carinata differs in hav-
ing more convex body whorl, a smooth protoconch, and
sculptured with thin and uneven growth lines.

Georissa sagitta Klongkaew, Poeaim &
Dumrongrojwattana, sp. nov.
https://zoobank.org/965F36E8-E123-496F-A43D-9C2D1B80294F
Figs 2C, 41-L, 5I-L

Type examined. Holotype « ZRCBUU 0904 (Fig.
2C); SH = 2.61 mm, SW = 1.63 mm, AH = 0.79 mm,
AW = 098 mm, W = 4.25-4.5. Paratypes + ZRC-
BUU 0905 (Fig. 41-L) (10 shells); Shell measure-
ments: SH = 244-2.88 mm (2.65 + 0.14 mm),
SW=1.63-1.84mm(1.70+0.07mm),AH=0.79-0.97mm
(0.87=0.05 mm), AW =0.95-1.09 mm (1.00 £ 0.04 mm),
W =4-4.5 (all type material from type locality; 20 July
2019, P. Dumrongrojwattana leg):

Type locality. Thailand, Khao Maka Cave Temple,
Mueang Sakaco district, Sakaco Province; 13947'16.6"N,
101°56'53.7"E.

Etymology. The specific designation “sagitta” for the
prominent oval indentation resembling a target in archery.

Diagnosis. Shell minute, ovately conical, orangish,
protoconch round to slightly ellipsoid and mix of round-
ed, ellipsoidal to irregular sculpture with oval indenta-
tion. Body whorl peripherally rounded with 8-9 spiral
lirae. Aperture semi-rounded. Umbilicus closed. Opercu-
lum corneous with apophysis, paucispiral, opaque white,
and semi-rounded.

Description. Shell minute, dextral, orangish to brown-
ish, ovately conical with 4.25-4.5 whorls (Fig. 2C). Pro-
toconch orange consists of 1 whorl, round to slightly
ellipsoid, covered with mix of rounded, ellipsoidal to
irregular sculpture and a large oval indentation present
(Figs 4J, 4K). Teleconch orange, consists of 3.25-3.5
whorls. Peripherally rounded, sculptured with 8-9 prom-
inent lirae on the body whorl, crossed with weak oblique
growth lines. Basal part of the body whorl, there are more
densely spaced spiral cords, approximately 7-8 cords
(Figs 2C, 4l). Suture incised. Aperture semi-rounded.
Peristome thin, sharp, unexpanded- or thickened, not re-
flected. Umbilicus closed. Operculum paucispiral, nucle-
us submarginal, corneous, opaque white, semi-rounded,
thin, smooth outside surface with apophysis, inside sur-
face with an arched peg arising from base (Fig. 4L).

Radula. Ribbon-like, slender, longer and delicate
towards the outside, rhipidoglossate (Fig. 5T-L). Cen-
tral tooth five small teeth, trapezoid shape. Lateral teeth
five teeth, claw-like with 7—13 alternately long and short
denticles decreasing in size from the first lateral tooth to-
ward the 5" lateral tooth. Marginal teeth two teeth, claw-
like with 12-14 equal size denticles. Radula formula
2:5: 111 F1+1+155:2:

Differential diagnosis. Georissa sagitta sp. nov. re-
sembles G. monterosatiana Godwin-Austen & Neville,
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1879. Georissa monterosatiana differs in having more
convex body whorl, smooth protoconch, and more lirae
(9-11 instead of 89 lirae).

Georissa digitinota Klongkaew, Poeaim &
Dumrongrojwattana, sp. nov.
https://zoobank.org/ABD3ASED-52D0-41C9-85D8-FD5062076E92
Figs 2D, 4M-P, SM-P

Type examined. Holotype « ZRCBUU 0906 (Fig.
2D); SH = 2.27 mm, SW = 1.68 mm, AH = 0.85 mm,
AW = 1.03 mm, W = 4.25-4.5. Paratypes * ZRC-
BUU 0907 (Fig. 4M-P) (9 shells); Shell measure-
ments: SH = 234-272 mm (246 + 0.12 mm),
SW=1.66-1.86mm(1.76=0.06 mm),AH=0.87-1.00mm
(0.93 £0.04 mm), AW =0.96—1.06 mm (1.00 + 0.04 mm),
W =14-4.5 (all type material from type locality; 24 June
2021, P. Dumrongrojwattana leg).

Type locality. Thailand, Khao Noi Bodhiyan Temple,
Mueang Satun district, Satun Province; 06°45'24.2"N,
100°01'54.2"E.

Etymology. The specific designation “digitinota” is
for the fingerprints-like sculpture on the protoconch.

Diagnesis. Shell minute, globosely conical, orangish
to brownish, protoconch round to slightly ellipsoid and
ellipsoidal to irregular sculpture with oval fingerprint-like
indentation. Body whorl peripherally rounded with more
than 30 spiral lines. Aperture semi-rounded. Umbilicus
closed. Operculum corneous with apophysis, paucispiral,
opaque white, and semi-rounded.

Description. Shell minute, dextral, orangish to brown-
ish, globosely conical with 4.25-4.5 whorls. Protoconch
brownish consists of 1 whotl, round to slightly ellipsoid,
covered with ellipsoidal to irregular sculpture and a large
oval fingerprint-like indentation present (Fig. 4N, O). Tele-
conch; orangish to brownish, consists of 3.25-3.5 whorls.
Body whorl peripherally rounded, ‘sculptured with more
than 30 spiral lines on the body whorl, crossed with very
weak oblique growth lines at the basal part of the body
whorl (Fig. 4M). Suture incised. Aperture semi-rounded.
Peristome thin, sharp, unexpanded or thickened and not re-
flected. Umbilicus closed. Operculum paucispiral, nucleus
submarginal, corneous, opaque white, semi-rounded, thin,
smooth outside surface with apophysis, inside surface with
an arched peg arising from base (Fig. 4P).

Radula. Ribbon-like, slender, longer and delicate to-
wards the outside, rhipidoglossate (Fig. SM-P). Central
tooth five small tecth, trapezoid shape. Lateral teeth five
teeth present, claw-like with 7-13 alternately long and
short denticles decreasing in size from the first later-
al tooth toward the 5" lateral tooth. Marginal teeth two
teeth, claw-like with 12-14 equal-sized denticles. Radula
formula 2:5:1+1+1+1+1+1:5: 2.

Differential diagnosis. Georissa digitinota sp. nov.
resembles G. monterosatiana Godwin-Austen & Neville,
1879. Georissa monterosatiana differs in having a less
convex body whorl, smooth protoconch, and more lirae
(9-11 instead of more than 30 spiral lines).
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Discussion

The combination of morphological and molecular infor-
mation supports the distinct separation of the four new
Georissa species in Thailand; G. quinguelirata sp. nov.,
G. kohsichangensis sp. nov., G. sagitta sp. nov., and
G. digitinota sp. nov. However, morphological analysis
remains the primary method for distinguishing species. It
necessitates the use of specialized equipment for collec-
tion and detailed analysis. Their tiny size (1.00-3.00 mm)
as Georissa in Khalik et al. (2018, 2019b), makes them
difficult to detect, collect, and observe, necessitating spe-
cialized equipment and techniques.

Several key morphological characteristics are con-
sidered. The criteria for classifying each new Georissa
species based on conchological variability are focusing
on shell shape, shell size of height in'mm, sculpture pat-
tern of the last (or body) whorl with the number of lines,
protoconch sculpture, operculum which has apophysis in
ventral view as Neritimorpha snail (Sands et al. 2020),
and radula features respectively. The radula teeth of the
genus Georissa are rhipidoglessate, the radula formula is
2:5:1+1+1+1+1:5:2 and exhibit very similar characteris-
tics. The only notable differences are the number and size
of the teeth, which correspond to the size of the Georissa
snail (Fig. 5). Radula morphology was studied in a re-
search report by Haase and Schilthuizen (2007), focusing
on G. filiasaulae, a newly discovered species collected
from inside a limestone cave in Malaysian Borneo. In
their study, they noted the absence of central teeth. How-
ever, they encountered difficulty locating these teeth, as
they were found only on one side or the other at the time
of their study. This is similar to the radula of land mi-
cro snails of the genus Hydrocena, belonging to the same
family, which possesses three small central teeth with a
formula represented as «1: (1+1+1): 1: « (Egoroy 2005).

Molecular analyses were used for the taxon iden-
tified and supported morphological evidence such as
DNA bareoding and phylogenetic tree (e.g. Khalik et
al. 2018, 2019a, 2019b). The phylogenetic analysis in-
dicates that one species, G. digitinota sp. nov., bears
similarities to other Georissa species from Malaysian
Borneo duc to its similar shape. However, three other
species, namely G. quinquelirata sp. nov., G. kohsi-
changensis sp. nov., and G. sagitta sp..nov., although
sharing a similar shape, exhibit slight differences in
teleconch sculpture, the number of lirac on the body
whorl, and operculum shape. G. kohsichangensis sp.
nov. has previously been found on Sichang Island and
Rin Island in Chonburi Province, which are about 50—
60 kilometers on the Google map. Still, this species re-
mains unnamed in the scientific literature (Dumrongro-
jwattana et al. 2017). When regions are geographically
separated, with no spread across limestone hills, it often
leads to differentiation between populations in differ-
ent regions, as isolated groups evolve independently.
Additionally, various factors such as historical events,
climate, migration patterns, and human activities can
influence geographic distribution patterns. Further

studies should encompass a broader geographical area
and include molecular analysis of Thailand’s terrestrial
snails, the genus Georissa.
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