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ABSTRACT .— A new genus and new species of helicarionid snail, Siamochlamys panhai, is described from limestone outcrops in Thailand.
This new genus differs from all helicarionid genera based on morphological characters of shell, radula, and genitalia. The diagnostic
characters of Siamochlamys panhai gen. et sp. nov. are depressed shell, well-polished surface, umbilicus opened, and aperture less covered
by reflection of columellar margin. The genitalia exhibit a straight epiphallic caecum and small flagellum but lack a dart apparatus; radula has
tricuspid central and lateral teeth and bicuspid marginal teeth. The discovery of this karst-associated land snail increases the knowledge of
endemic malacofauna in Thailand, and also suggests that many taxa remain undiscovered.
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INTRODUCTION

Helicarionoidea Bourguignat, 1877 is a large and
diverse group of snails and semislugs widely distri-
buted from Africa to Australia and Asia (Blanford and
Godwin-Austen, 1908; Hausdorf, 2000; Schileyko,
2002, 2003; Hyman et al., 2007; Hyman and Ponder,
2010). The superfamily was defined to contain three
families: Helicarionidae Bourguignat, 1877, Ariophan-
tidae Godwin-Austen, 1883, and Urocyclidae Simroth,
1889. Their members share the key characters of the
presence of an epiphallic caecum and a flagellum;
however, these appendages may be absent in some taxa
(Hausdorf, 1998). These three families can be divided
by the position of the penial sheath: it is open at the
distal end in Helicarionidae, whereas it is fused to the
epiphallus at the distal end in Ariophantidae and Uro-
cyclidae. Ariophantidae contains taxa in which fibres
of the penial nerve do not run through the cerebral
ganglion, while Urocyclidae is characterized by the
presence of fibres of the penial nerve running through
the cerebral ganglion (Hausdorf, 1998). Up to now, 19
genera belonging to two families (Ariophantidae and
Helicarionidae) are reported from Thailand (Blanford
and Godwin-Austen, 1908; Solem, 1966; Panha, 1996;
Hemmen and Hemmen 2001; Pholyotha et al., 2018,
2020a, b, ¢, 2021a, b, c; Tumpeesuwan and Tumpee-
suwan, 2019; Sutcharit et al., 2021; Sutcharit and
Panha, 2021; MolluscaBase, 2022).

Thailand is a part of the Indo-Burma biodiversity
hotspot located in tropical Asia (Myers et al., 2000). In
recent years, intensified malacofaunal surveys across
the country, especially within limestone areas known to
support highly localized diversity of land snails
(Clements et al., 2006; Naggs et al., 2006; Sutcharit et
al., 2020), have led to discoveries of rare species and

many new taxa of helicarionoid snails (i.e., Tanmuang-
pak et al., 2017; Pholyotha et al., 2018, 2020a, b, c,
2021a, b, c¢; Tumpeesuwan and Tumpeesuwan, 2019;
Sutcharit et al., 2021; Sutcharit and Panha, 2021).
However, the knowledge of helicarionoid snails in
Thailand is far from complete because living animals
are not abundant and most of the new materials coll-
ected are only empty shells. Many of these shells likely
represent species that are new to science. Hence, living
snails are necessary and are key to improving the mor-
phology-based taxonomy of malacofauna in Thailand.
The field surveys along the southern slope of Phi
Pan Nam Range in Lampang and Sukhothai provinces
in Thailand have yielded an unknown taxon with a
glossy, depressed heliciform shell that was initially
presumed to be a member of Macrochlamys s.I. The
genus Macrochlamys Gray, 1847 is one of the most
speciose in Helicarionoidea, comprising over a hund-
red described species distributed from South to Sout-
heast Asia and the southern part of China (Blanford
and Godwin-Austen, 1908; Schileyko, 2003; Pholyo-
tha et al., 2018, 2020b). This genus has a few informa-
tive shell morphologies, and because of morphological
convergence or the similar phenotypic shell traits that
result when snails are facing similar ecological pres-
sures (Chiba, 2004; Schilthuizen et al., 2006; Haase
and Misof, 2009; Okajima and Chiba, 2009; Khalik et
al., 2020), most species are in a controversial taxono-
mic position (Blanford and Godwin-Austen, 1908;
Pholyotha et al., 2018, 2020b). Surprisingly, however,
the unknown taxon can be clearly separated from
Macrochlamys s.s because it lacks a dart apparatus, a
structure that is well developed in Macrochlamys s.s.
(Blanford and Godwin-Austen, 1908; Pholyotha et al.,
2018, 2020a, b, ¢). The reproductive anatomy of this
unknown taxon is similar to that of Aenigmatoconcha
Tumpeesuwan & Tumpeesuwan, 2017 but its radular
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FIGURE 1. Distribution and microhabitat structure of the limestone at the type locality of Siamochlamys panhai gen. et sp. nov. in
Thailand. Black circle indicates type locality: Wat Tham Pha Ngam, Lampang Province. White circle indicates a second locality: Tham

Lom-Tham Wang, Sukhothai Province.

morphology and mantle extensions are distinct from
this latter genus (Pholyotha et al., 2021c). Therefore,
we propose a new genus and new species, Siamo-
chlamys panhai gen. et sp. nov., for this unknown
taxon and provide appropriate taxonomic descriptions.

MATERIALS AND METHODS

Land snail specimens were collected from Lampang
and Sukhothai provinces, Thailand (Fig. 1). Animal use
protocol was approved by the Chulalongkorn Univer-
sity Animal Care and Use Committee (CU-ACUC)
under the approval number 1723018. All specimens
were hand-collected from several limestone habitats.
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Prior to preservation of the collected snail specimens in
the field, we took colour photographs of each
individual in life using a Nikon camera (DSLR D850)
with a Nikon 105 Macro lens (AF-S VR Micro-Nikkor
105mm /2.8G IF-ED). Living snails were euthanized
by a two-step method following the AVMA Guidelines
for the Euthanasia of Animals (American Veterinary
Medical Association, 2020) and then fixed in 95%
(v/v) ethanol for further morphological work as well as
molecular studies.

Identification of species was made based on the
literature of Blanford and Godwin-Austen (1908),
Solem (1966), Pall-Gergely et al. (2016), Tumpeesu-
wan and Tumpeesuwan (2017, 2019), Bhosale et al.
(2019), Pholyotha et al. (2018, 2020a, b, ¢, 2021a, b,
c), and Sutcharit et al. (2020, 2021), and was then
compared to the reference collection at the Chula-
longkorn University Museum of Zoology (CUMZ),
Bangkok, Thailand, and the Natural History Museum,
London, UK (NHM; NHMUK when citing specimens
deposited in the NHM). For the descriptive work, adult
shells were examined and were imaged using the
Nikon camera, the whorls were counted, and shell size
was measured using a Vernier caliper. Three to 10
preserved specimens were examined under an Olympus
SZX2-TR30 stereoscopic light microscope. Whole
genitalia were imaged using the Nikon camera and
their inner sculpture was imaged by a stereo micro-
scope with the Cell’D Imaging Software. Radulae were
extracted, soaked in 10% (w/v) sodium hydroxide,
cleaned with distilled water, and imaged by scanning
electron microscopy (SEM; JEOL, JSM-6610 LV).

The holotype and most paratypes are housed in the
Chulalongkorn  University Museum of Zoology
(CUMZ), Bangkok, Thailand. Moreover, some para-
types have been donated to the collections of the
Natural History Museum, London, UK (NHMUK).

The following abbreviations listed below are used
in the figures:

ant-ldl = anterior left dorsal lobe

at = atrium

el = portion of epiphallus nearer to penis

e2 = portion of epiphallus nearer to retractor
muscle

ec = epiphallic caecum

fl = flagellum

fo = free oviduct

gd = gametolytic duct

gs = gametolytic sac

Isl = left shell lobe

p = penis

post-ldl = posterior left dorsal lobe

pp = penial pilaster

prm = penial retractor muscle

ps = penial sheath
rdl = right dorsal lobe
rsl = right shell lobe
v =vagina
vd = vas deferens
RESULTS
Taxonomy

Superfamily Helicarionoidea Bourguignat, 1877
Family Helicarionidae Bourguignat, 1877
Subfamily Durgellinae Godwin-Austen, 1888

Genus Siamochlamys Pholyotha gen. nov.
http://zoobank.org/urn:lsid:zoobank.org:act: B2A6 A094-D89F-
4542-AD0A-4F24A2CFEATF

Type species.— Siamochlamys panhai Pholyotha sp.
nov.; here designated.

Etymology.— The name combines ‘Siam’, which is a
former name of Thailand, chosen because this snail is
restricted to the country as far as we know, and the
Greek word ‘chlamys’, meaning “mantle or cloak”.
Therefore, the generic name means the land snail with
well-developed mantle extensions from Thailand.

Diagnosis.— Depressed, glossy shell with open umbi-
licus, straight epiphallic caecum, short flagellum, no
dart apparatus, radula with tricuspid central and lateral
teeth and bicuspid marginal teeth, and five mantle
extensions well-developed.

Description.— See below under the type species.

Constituent species.— Siamochlamys gen. nov.
currently contains only the type species, Siamochlamys
panhai sp. nov.

Distribution.— This new genus is only known to occur
in the southern portion of the Phi Pan Nam Range,
northern Thailand.

Remarks.— Siamochlamys gen. nov. is conchologically
similar to some South and Southeast Asian helicario
nids including Aenigmatoconcha, Chalepotaxis Ancey,
1887, Eurychlamys Godwin-Austen, 1899, and Sophi-
na Benson, 1859. Among these four genera, Siamo-
chlamys gen. nov. has a straight epiphallic caecum,
short flagellum, and no dart apparatus, similar to
Aenigmatoconcha. However, this new genus can be
distinguished by its radular morphology with tricuspid
central and lateral teeth, and bicuspid marginal teeth



44 TROPICAL NATURAL HISTORY, SUPPLEMENT 7 (2023)

FIGURE 2. Shells of Siamochlamys panhai gen. et sp. nov. A. holotype CUMZ 14209, and (B) paratype CUMZ 14210 from Wat Tham
Pha Ngam, Lampang Province. C, D. paratype CUMZ 14212 from Tham Lom-Tham Wang, Sukhothai Province.

(Fig. 5A). In contrast, Aenigmatoconcha has mono-
cuspid and spatulate-shaped teeth (Fig. 5B), which are
also found in Chalepotaxis and Sophina (Pall-Gergely
et al., 2016; Sutcharit et al., 2020; Pholyotha et al.,
2021c). Similarly, the helicarionid genera Durgella
Blanford, 1863 and Burmochlamys Pholyotha & Panha,
2022 are an example of taxa that have similar genital
organs (that have dart apparatus and no flagellum), but
are considered as different genera on the basis of
radular morphology. Radula of Durgella has a unicus-
pid, bicuspid or asymmetrical tricuspid central tooth
and very numerous bicuspid marginal teeth with
several small cusps on the outer edge (Fig. 5C), while
Burmochlamys has a monocuspid central tooth; laterals
and marginals undifferentiated and monocuspid (Blan-
ford and Godwin-Austen, 1908; Solem, 1966; Pholyo-
tha et al., 2022). Siamochlamys gen. nov. can be distin-
guished from the Indian endemic genus Eurychlamys
(type species = Macrochlamys platychlamys Blanford,
1881) by having a well-developed epiphallic caecum,

whereas it is absent in the latter genus (Bhosale et al.,
2019).

With its few informative shell characteristics
(glossy, smooth and depressed heliciform), Siamochl-
amys gen. nov. has shell morphology similar some
other ariophantid genera, namely Macrochlamys, Saki-
ella Godwin-Austen, 1908, Sarika Godwin-Austen,
1907, and Taphrenalla Pholyotha & Panha, 2021. How-
ever, the shell of this new genus has an open umbilicus,
while the other genera have a much narrower umbi-
licus, and their genitalia differ by possessing a dart
apparatus (Blanford and Godwin-Austen, 1908; Phol-
yotha et al., 2018, 2020c, 2021b).

We tentatively assign Siamochlamys gen. nov. to
the subfamily Durgellinae together with Aenigmato-
concha and Eurychlamys, as they appear to be closely
related taxa based on shared morphological and
anatomical characters including open umbilicus, short
and bulbous gametolytic organ, small flagellum, and
no dart apparatus (Bhosale et al., 2019; Pholyotha et
al., 2021c).
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FIGURE 3. Living snails and mantle extensions of Siamochlamys panhai gen. et sp. nov. paratype CUMZ 14211. A. living snail during
relaxed position showing the expansion of mantles B. alcohol-preserved snail showing shell lobes and dorsal lobes and posterior body C

dorsal view of mantle extensions (shell lobes and dorsal lobes).

Siamochlamys panhai Pholyotha, sp. nov.
http://zoobank.org/urn:lsid:zoobank.org:act:C278D991-F7E2-
45F2-98A2-F5764CEODED2

(Figs 1-4, 5A)

Type locality.— Limestone outcrops at Wat Tham Pha
Ngam, Mae Phrik District, Lampang Province, Thai-
land (17°28'48.8"N, 99°10'07.2"E).

Material examined.— Holotype: CUMZ 14209 (Fig.
2A, width 10.1 mm, height 6.0 mm). Paratypes: same
locality as holotype: CUMZ 14210 (seven shells and
38 alcohol-preserved specimens; Fig. 2B, width 9.4
mm, height 5.0 mm), CUMZ 14211 (five shells and 10
alcohol-preserved specimens), and NHMUK (two
shells). Limestone outcrops at Tham Lom-Tham Wang,
Si Samrong District, Sukhothai Province, Thailand
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(17°13'24.6"N, 99°31'51.5"E): CUMZ 14212 (10 shells
and 21 alcohol-preserved specimens; Fig. 2C, width
9.6 mm, height 5.3 mm; Fig. 2D, width 10.3 mm,
height 5.4 mm).

Diagnosis.— Shell depressed, small to nearly medium
sized and pale to dark, brownish with well-rounded
body whorl. Umbilicus narrowly opened such that
columellar margin does not reflect over umbilicus and
a few preceding whorls can be seen. Genitalia with a
long penis; inner sculpture of penis with several small
conical penial pilasters and one prominent longitudinal
fold inside; epiphallic caecum straight and long.

Etymology.— The specific epithet ‘panhai’ is named in
honor of Professor Dr. Somsak Panha from the Center
of Excellence on Biodiversity, Faculty of Science,
Chulalongkorn University, who has outstandingly
contributed to the study of the biodiversity and the
systematics of the fauna in Thailand.

Description.— Shell (Fig. 2). Depressed, thin, semi-
translucent, pale to dark brownish, and small to nearly
medium sized (shell width 9.1-10.3 mm, shell height
4.7-6.0 mm). Shell surface smooth and glossy with
very faint growth lines. Whorls 5 to 6, convex,
regularly increasing in size, separated by shallow
suture. Spire rather elevated. Last whorl well rounded.
Aperture oval-lunate, open obliquely; lip simple.
Columellar margin oblique, hardly reflected or not
reflected over umbilicus. Umbilicus opened, deep, and
showing a few preceding whorls.

External appearance (Fig. 3). Living animal pale
grey to slightly dark grey with several minute white
and brown dots scattered on body and mantle; eye
stalks dark grey. Five mantle extensions well-develo-
ped. Left dorsal lobe divided into anterior and posterior
lobes; both lobes crescent shaped, large but smaller
than remaining lobes. Right dorsal lobe enlarged and
crescent to ovate. Left and right shell lobes translucent,
pale grey, enlarged, triangular shaped or tongue-like,
partially covering shell and retracted when disturbed:;
right shell lobe slightly smaller than left shell lobe.
Pallial anatomy typically sigmurethrous (sigmoid-
shaped ureter). Foot sole tripartite. Caudal fossa
present. Caudal horn raised and rather large, dark grey.

Genitalia (Fig. 4). Atrium enlarged and short. Penis
long, cylindrical, and with one longitudinal groove
through its length (observed clearly when penial sheath
is removed) (yellow arrow in Fig. 4A). Penial sheath
thick and covering atrium and nearly two-thirds of
penis. Inner sculpture of penis with small conical
penial pilasters, and one large and prominent longitu-

dinal fold (corresponding to external groove) running
from atrium to epiphallus (Fig. 4B). Epiphallus (el+e2)
approximately three-fourths of penis length: el an
elongate and slender tube and e2 bulbous and slightly
shorter than el. Inner sculpture of el nearly smooth
with small, thin, and longitudinal folds; and inner
sculpture of e2 with loose small papillate. Epiphallic
caecum straight, elongate and slightly shorter than e2.
Penial retractor muscle thin and connecting at head of
epiphallic caecum. Flagellum small, bulbous, and
approximately half the length of e2. Vas deferens a
long, thin tube. Vagina short, enlarged, thickened and
cylindrical in shape. Dart apparatus absent. Gameto-
Iytic duct slightly shorter than half of penis length,
rather thick and enlarged near vagina, then its diameter
becoming smaller and more slender near gametolytic
sac. Gametolytic sac large and elongate bulbous. Free
oviduct short, cylindrical.

Radula (Fig. 5A). Teeth arranged in wide-angle U-
shape with half row formula: 1-(11-12)-62 teeth.
Central tooth symmetrical tricuspid with pointed cusps;
mesocone large lanceolate; ectocones smaller. Lateral
teeth asymmetrical tricuspid; mesocone large with
pointed cusp; ectocone larger than endocone, located in
middle of tooth; endocone very small, located near tip.
Marginal teeth obliquely bicuspid, starting around
tooth number 11 or 12. Inner marginal teeth elongate
bicuspid with lanceolate endocone and small ectocone.
Outermost marginal teeth gradually reduced in size.

Distribution.— Siamochlamys panhai gen. et sp. nov.
can be found from two localities. The type locality is
situated on the western side of an isolated limestone
hill that is covered by bamboo forest (Fig. 1). It also
occurs on limestone outcrops at Si Samrong District,
Sukhothai Province, about 50 km southeast of the type
locality. The occurrence of this new species between
the two limestone areas is expected (Fig. 1).

Remarks.— The generic assignment of several
Indochinese Macrochlamys species with medium shell
size and unknown genitalia is unclear. These species
include M. excepta (Mabille, 1887), M. zero (Mabille,
1887), M. callojuncta Ancey, 1898, and M. brunnea
Mollendorff, 1902. Siamochlamys panhai gen. et sp.
nov. can be distinguished from these equivocal species
by having a wider and larger umbilicus that shows the
preceding whorl, while these Indochinese Macroch-
lamys species have a narrow and small umbilicus, and
columellar margin generally reflected over the umbili-
cus (see Pholyotha et al., 2018, 2020a, b, c; Inkhavilay
etal., 2019).
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FIGURE 4. Genitalia of Siamochlamys panhai gen. et sp. nov. paratype CUMZ 14211. A. general view of genital system. B. internal
structure of penis and epiphallus. White arrow indicates the end of the penis. Yellow arrow indicates longitudinal groove on penis after
penial sheath is removed.
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FIGURE 5. SEM images of radula. A. radula of Siamochlamys panhai gen. et sp. nov. paratype CUMZ 14211. B. radula of
Aenigmatoconcha clivicola Tumpeesuwan & Tumpeesuwan, 2017 specimen CUMZ 7928. C. radula of Durgella levicula (Benson,
1859) specimen CUMZ 14245. Central tooth indicated by ‘C’; yellow colour indicates central tooth row; blue colour indicates the

transition from lateral to marginal teeth.

CONCLUSION

There are 10 genera of Ariophantidae and 9 genera
of Helicarionidae in Thailand plus a new genus
proposed herein. Assigning genera to these families
remains difficult because the molecular phylogeny of
the Thai Ariophantidae and Helicarionidae has not yet
been resolved. Therefore, a comprehensive revision
using comparative morpho-anatomy and molecular
phylogenetics will be necessary to clarify their syste-
matic classification.

Based on the known distribution ranges and habi-
tats, all of the Aenigmatoconcha species, most of the
Taphrenalla species, and some species of the genera
Macrochlamys, Sarika, and Sesara Albers, 1860 are
restricted to karst ecosystems (Tanmuangpak et al.,
2017; Pholyotha et al., 2018, 20203, b, c, 20214, b, c).
This study has also revealed the endemic land snail
taxon Siamochlamys panhai gen. et sp. nov. living in
Thai limestone karsts, confirming the importance of
limestone Karsts for speciation and endemism of
malaco-fauna and as refugia for the snails in disturbed
areas.
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