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Abstract. Specimens of a new species of hypselostomatid microsnail, Clostophis udayaditinus Sutcharit & Panha, n. sp., 
were collected from the limestone hills area in Battambang Province, western Cambodia. Besides being a species new 
to science, this discovery represents a new country record for the genus. The new species differs from all other conge-
ners by its concave-conical shell, with apertural dentition four in number, and hooked parietal and columellar lamel-
lae. Living snails were found crawling on the walls in a cave, and the snails have a colourless, semitransparent soft body.
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Introduction

Clostophis Benson, 1860 is a genus of pulmonate microsnails 
characterised by small (usually < 2 mm) colourless shells 
with prominent spiral striations and possessing no dentition 
or several apertural lamellae/plicae. The genus was recently 
transferred from the diplommatinids to the stylommato-
phoran Hypselostomatidae Zilch, 1959 (Páll-Gergely et al. 
2020). Shortly thereafter, Páll-Gergely & Hunyadi (2022) 
revised 19 species, providing a collocation of the type and 
authenticated specimens, together with detailed illustra-
tions of shell sculpture and apertural dentition. This fine 
piece of revisionary work has become a very useful refer-
ence for subsequent scholars. Among the recognised species 
are four species from Peninsular Malaysia and Thailand, two 
species from Myanmar, three species from Laos, seven spe-
cies from Vietnam, and three species from Guangxi Prov-
ince of China (Benson 1860; Collinge 1902; van Benthem 

Jutting 1961; Panha & Burch 2002; Páll-Gergely et al. 2015, 
2020; Páll-Gergely & Hunyadi 2022).

The terrestrial malacofauna of the limestone karst areas 
in Cambodia have recently been studied, and 13 species 
belonging to five hypselostomatid genera, Acinolaemus 
Thompson & Upatham, 1997, Anauchen Pilsbry, 1917, Au
la  cospira von Möllendorff, 1890, Gyliotrachela Tomlin, 1930 
and Hypselostoma Benson, 1856, have been reported (Ver-
meulen et al. 2007, 2019; Sutcharit et al. 2020, 2023), but 
unreported from Cambodia was the genus Clostophis. Our 
recent land-snail survey explored the Sisophon-Battambang 
limestone hills in western Cambodia, one of three lime-
stone hill areas in the country. This area is densely covered 
by deciduous vegetation, and due to weathering of the steep 
mountain slopes, the habitat includes vertical cliffs and 
caves (Day & Urich 2000; Mouret 2004; Laumanns 2009; 
Kiernan 2010; Sophady et al. 2016). These unique topo-
graphies and diverse landscapes are favourable for a high 
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diversity of habitat-specialist plants and animals (Schil-
thuizen et al. 2005; Clements et al. 2006, 2008; Nicolas et 
al. 2012), especially hypselostomatid microsnails which 
are highly restricted to limestone and which we collected 
during our survey. When comparing our specimens with all 
known hypselostomatid species, they clearly differ in their 
shell form, sculpture, and apertural dentition. In the present 
paper, we report the first record of the genus Clostophis and 
a new species based on shell morphology. Living snails are 
reported and described for the first time.

Materials and Methods
The field survey was conducted in July–August 2024 under 
the auspices of the Biodiversity Conservation to Mitigate 
the risks of emerging infectious diseases (BCOMING) 
project of the Terrestrial Conservation Programme, Fauna 
& Flora of Cambodia. Snails were hand-collected from a 
limestone wall in the Sisophon-Battambang limestone hills 
area. Living specimens were photographed and euthanised 
by the two-step method (AVMA 2020) before preservation; 
this protocol was approved by Chulalongkorn University 
Animal Care and Use Committee (CU-ACUC-1723018). 
Shell specimens were first soaked in a Petri dish with water 
and detergent and were then physically brushed and cleaned 
of mud and dirt using fine paintbrushes. The cleaned shells 
were air-dried and examined under an Olympus SZX7 
stereo microscope. For morphological descriptions, repre-
sentative shells were carefully examined and imaged using 
a Leica M205C microscope with a fusion optics stereo-
microscope and the Leica Application Suite Image System. 
Additional specimens were photographed under a scanning 
electron microscope (SEM; JEOL, JSM-6610 LV). Speci-
mens were identified based on Páll-Gergely et al. (2020) and 
by comparison with the illustrations of the type materials in 
Páll-Gergely and Hunyadi (2022).

The number of shell whorls was counted to the nearest 
quarter (Kerney & Cameron 1979). Measurements of shell 
height and width were made from images taken by Leica 
M205C, Leica DMC5400, Digital Camera, and LAS X soft-
ware. The terminology used to describe the apertural den-
tition follows Pilsbry (1918, 1948), Páll-Gergely & White 
(2023), Páll-Gergely et al. (2020, 2023), Páll-Gergely & 
Hunyadi (2022), and Sutcharit et al. (2023).
Institutional abbreviation. CUMZ, Chulalongkorn Uni-
versity Museum of Zoology, Bangkok, Thailand.
Authorship of the new name. Description of this new 
species has been attributed to the first and last authors. The 

complete citation of this new species is Clostophis udayaditi
nus Sutcharit & Panha in Sutcharit et al.

Systematics

Family Hypselostomatidae Zilch, 1959

Clostophis Benson, 1860
Clostophis Benson 1860: 95—Páll-Gergely et al. 2020: 351, 

352. Páll-Gergely & Hunyadi 2022: 419. Preece et al. 2022: 
156.

Montapiculus Panha & Burch 2002 [1999]: 148 (type species: 
Montapiculus proboscidea Panha & Burch, 2002 [1999])—
Panha & Burch 2005: 38, 109. Jirapatrasilp et al. 2023: 26, 
27.

Type species. Clostophis sankeyi Benson, 1860, by mono-
typy.
Remarks. Until now, the genus Clostophis has been known 
to be widely distributed from Peninsular Malaysia to Myan-
mar, mainland Indochina, and southern China (Páll-Gergely 
et al. 2020; Páll-Gergely & Hunyadi 2022; MolluscaBase 
Eds 2024). There are 20 species known from Cambodia, 
including the new species, described here.

Clostophis udayaditinus Sutcharit & Panha, n. sp.
Figures 1, 2
ZooBank identifier. urn:lsid:zoobank.org:act:CA5FA50 
2-35FB-42B7-9B0C-4AB9FE662134
Type material. Holotype CUMZ 14441 (height including 
tuba 2.0 mm, width 1.9 mm; Fig. 1A, B) from La Ang Kang 
Keb Pagoda, Sneung Communes, Banan District, Battam-
bang Province, Cambodia, rock wall of mountain crevices 
around 100 m from cave entrance, 40 m a.s.l., 12°57′21.4″ N 
103°05′40.8″ E (locality code: CM-102). Paratypes CUMZ 
14466 (5 shells; Fig. 1C, 2D), CUMZ 14467 (15 adults + 7 
juveniles in ethanol; Fig. 2A–C); all have same data as the 
holotype.
Diagnosis. Shell concave-conical, with long, descending 
tuba and expanded peristome. Apertural dentition four: 
consisting of one hooked parietal lamella, one small infrapa-
rietal lamella, one large, strong palatal plica, and one hooked 
columellar lamella. Umbilicus wide.
Description. Shell concave-conical, pale whitish or co-
lourless; spire conical and growing regularly; last whorl ex-
panded. Shell height, including tuba, 1.9–2.1 mm, and shell 
width 1.8–1.9 mm. Apex large and rounded; protoconch 
c. 2 whorls and sculptured with thin, pitted spiral striations. 
Whorls c. 5 (excluding tuba), rounded, and convex; suture 
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Figure 1. Clostophis udayaditinus n. sp. from Battambang, Cambodia. A, holotype CUMZ 14441 with enlarged aperture at different 
angles, and enlarged columellar lamella and palatal plica, and B, C, protoconch. D, paratype CUMZ 14446 from the type locality. Abbre-
viations: c = columellar lamella, ip = infraparietal lamella, p = parietal lamella, pl = palatal plica.
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wide and deep; penultimate whorl sunken. Shell surface 
with strong, equidistant spiral striae (20–22 on body whorl 
in frontal view); growth lines somewhat strong and rib-like 
on earlier whorls, then weak and not prominent on penulti-
mate and last whorls. Last whorl much expanded, with blunt 
shoulder; tuba long, about ¼ whorl, strongly descending 
and curving; shallow longitudinal furrows behind apertural 
lip correspond to palatal plica. Aperture subovate or heart-

shaped, open ventrally to subventrally; peristome slightly 
thickened, expanded, and surface granulated; prominent 
depression area present on parietal side corresponding to 
parietal lamella. Apertural dentition four: parietal lamella 
divided into two parts: inner part strongly hooked and 
pointed outside aperture; outer part strong, S-like, curved, 
blunt, and reaching expanded peristome edge; infra parietal 
lamella strong, conical, and deep inside aperture; palatal 

Figure 2. Clostophis udayaditinus n. sp. from the type locality. A–C, paratype CUMZ 14466 of living snails crawling on wet tissue paper 
(three snails at different angles; all shell widths about 1.3 mm). D, light microscope image of paratype CUMZ 14467 with enlarged aper-
ture at different angles. Abbreviations: c = columellar lamella, ip = infraparietal lamella, p = parietal lamella, pl = palatal plica.
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plica very strong and prominent, pointed in middle, leaning 
upwards (not perpendicular to palatal wall), very high, and 
nearly reaching parietal lamella and thus almost enclosing 
sinulus; a small notch closer to the peristome sometime 
present; columellar lamella low and divided into two parts: 
an outer hooked part pointing inside aperture, and an inner 
hooked part and pointing outside aperture; hooked ends 
almost merging and resembling a bridge arch. Umbilicus 
widely opened, occupying c. 2/3 of shell width and showing 
all preceding whorls.
Etymology. The species name udayaditinus is from “udaya-
dit-”, and the suffix “-inus”, meaning possession or belong-
ing to. This name is a memorial to King Udayadityavarman 
II, who ruled the Angkor Kingdom around 1100 A.D. He 
also ordered the building of the Bannan Temple (Higham 
2014), which became the name of the hill—the type local-
ity of this new species.
Distribution and habitat. The new species is currently 
known only from the type locality, where we found living 
snails crawling on wet rock walls in the twilight zone of the 
cave, about 100 m from the entrance. The cave’s roof is open 
in the middle, caused by the natural collapse of a large block 
of limestone. The limestone wall and outcrop near the cave 
were occupied by individuals of Gyliotrachela khmeriana 
Sutcharit & Panha, 2023 and G. torticollis van Benthem Jut-
ting, 1962.

Banan hill is located southeast of Battambang town. The 
hill is about 7 km long, 2 km wide, and aligned east–west. 
The hill is at a low elevation, with scattered, exposed lime-
stone rocks, cliffs, and caves. The hill range is covered with 
low, dry deciduous forest and is surrounded by agricultural 
areas. The type locality is at the west end of the hill.
Differential diagnosis. Clostophis udayaditinus n. sp. has a 
concave-conical shell and a long, descending tuba similar 
to C. candidus Páll-Gergely & Hunyadi, 2022, C. probos
cideus (Panha & Burch, 2002), C. sankeyi Benson, 1860, 
and C. yoga Páll-Gergely & Hunyadi, 2022. It differs from 
these four species in having the dentition well developed 
and four in number: one hooked parietal, one infraparietal, 
one palatal, and one hooked columella. In comparison, C. 
candidus and C. yoga from Vietnam lack dentition, and in 
C. proboscideus from Thailand and C. sankeyi from Myan-
mar the dentition consists of one parietal and a weak palatal 
(Panha & Burch 2002; Páll-Gergely et al. 2020; Páll-Gergely 
& Hunyadi 2022).

Clostophis bactrianus Páll-Gergely & Hunyadi, 2022, C. 
lacrima (Páll-Gergely & Hunyadi, 2015), C. obliquus Páll-
Gergely & Hunyadi, 2022, and C. socialis Páll-Gergely & 

Hun yadi, 2022 are similar to the new species in their denti-
tion. While C. udayaditinus n. sp. has a strong, hooked pari-
etal lamella and a small infraparietal lamella on the parietal 
wall, one strong palatal plica, and one small and hooked col-
umellar lamella, lamellae in the other four species are not 
hooked (Páll-Gergely et al. 2015; Páll-Gergely & Hunyadi 
2022). Moreover, C. bactrianus from Malaysia has a strong 
parietal lamella, a strong palatal plica, and weak basal plica 
and columellar lamella; C. obliquus from China has a pa-
rietal, two palatals, and a columellar, all very strong and 
curved. Meanwhile, C. lacrima and C. socialis from China 
have a parietal, two palatals, and a basal, all long, as well as 
palatal and basal plicae which are deeper inside the aperture. 
In C. lacrima the spiral striations are weaker than in the new 
species.

Clostophis udayaditinus n. sp., differs from Acinolaemus 
pyramidalis and A. rectus in having a long tuba, the penul-
timate whorl sunken into the last whorl, a strongly con-
cave-conical shell, an aperture that opens ventrally, and 
apertural dentition four in number (two parietals, one pal-
atal, and a columellar). In comparison, these two species 
possess a short tuba, a not sunken (regularly coiled) pen-
ultimate whorl, a concave-conical shell, an aperture that 
opens laterally or sublaterally, and dentition numbering 
four or five (two on parietal wall, two palatals, and a very 
inconspicuous columellar sometimes present) (Vermeulen 
et al. 2007, 2019). In addition, C. udayaditinus n. sp. differs 
from A. carcharodon in having a long tuba, conical spire, 
hooked columellar lamella, and no basal plica, while A. 
carcharodon possesses a short tuba, depressed conical spire, 
no columellar lamella, and hooked basal plica (Vermeulen 
et al. 2007).

For further comparison with the new species, C. laid
lawi (Collinge, 1902) and C. multiformis Páll-Gergely & 
Reischütz, 2020 have a tuba which varies from short to long. 
The new species differs from these in having a concave-con-
ical shell with a strongly concave side, dentition four in 
number (one each of parietal, infraparietal, palatal, and 
columellar), a long, descending tuba, and an aperture that 
opens ventrally. In comparison, C. laidlawi from Malay Pen-
insula has an elongate-conical shell, apertural dentition five 
in number (one parietal, one angular, two palatals, and one 
columellar), a long, slightly descending tuba, and an aper-
ture opening sublaterally. In contrast, C. multiformis from 
Laos possesses a depressed-conical shell, apertural denti-
tion consisting of a weak parietal and/or very weak palatal, 
a short, slightly descending tuba, and an aperture opening 
sublaterally (Collinge 1902; van Benthem Jutting 1961; 
Páll-Gergely et al. 2020; Páll-Gergely & Hunyadi 2022).
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Remarks. The new species is typical for a stylommato-
phoran, with two pairs of tentacles present; the tentacles of 
the upper pair are long, stout, cylindrical tubes with dark 
eye spots on their tips (Fig. 2A–C). The lower pair is very 
short to knob-shaped (rarely seen in live snails), and most 
visible in preserved snails. The body is colourless to semi-
translucent. The snails tend to decorate their shells with soil 
and dirt in star-shaped patterns. This encrustation presum-
ably serves as a humidity reservoir or camouflage (Allgaier 
2007; Yanes et al. 2010, 2011; Páll-Gergely et al. 2022).

Discussion
We describe Clostophis udayaditinus n. sp. from the Sisophon- 
Battambang limestone hills in Cambodia, and thus expand 
the distribution of the genus to Cambodia. The conserva-
tion status of the new species is of interest. The forest habitat 
of this karst is likely undisturbed and currently protected by 
its association with the monastery, but habitat modification 
caused by development for tourism around the temple is a 
potentially significant threat to the species. Since Clostophis 
has not been recorded from Cambodia in the literature 
(Vermeulen et al. 2007, 2019; Sutcharit et al. 2020, 2023), 
this new find is especially significant. The absence of Clo
stophis in previous surveys in Cambodia might be explained 
by the small area of the collection site and insufficient sur-
veys. Most land snails known from Cambodia, as in other 
South-east Asian countries, were much reported during the 
period of European colonisation; only after the mid-20th 
century have a few new species been described (Inkhavilay 
et al. 2019; Sutcharit et al. 2020; Man et al. 2022, 2023, 2024; 
Tongkerd et al. 2024). So far, three hypselostomatid species 
from the Kampot limestone hills have been assigned to the 
Acinolaemus Thompson & Upatham, 1997: A. pyramidalis 
(Vermeulen, Phung & Truong, 2007), A. rectus Vermeulen, 
Luu, Keum & Anker, 2019, and A. carcharodon Vermeulen, 
Phung & Truong, 2007. These three species possess shell 
characters intermediate to Clostophis: for example, a colour-
less shell, prominent spiral striations, and a slightly descend-
ing tuba. However, further evidence and more specimens 
from the Kampot limestone hills are needed to elucidate the 
relationship between Clostophis and Acinolaemus species.
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