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ABSTRACT.– The Tenasserim Range runs from north to south and forms not only a natural border between Thailand and Myanmar, but also 

the backbone of the Indo-Burma biodiversity hotspot, which is rich in endemic species, especially of the malacofauna. Knowledge of land 

snail diversity in Thailand is continuously expanding and being refined, and various groups have been revised recently. From field surveys 

throughout the country, unique snails with delicate shell shape and sculpture hidden in mountainous areas have been discovered and 

described. Firstly, a new species of the Charopidae, Glyptaulax spectabilis sp. nov. has round tubercles arranged on spiral ridges. Second, 

Maelamaodiscus somsakpanhai gen. et sp. nov. of the Ariophantidae is described from the Moei River Basin. These new taxa differ from all 

Southeast Asian ariophantids by having a prominent radial ridge, peculiar aperture with wide sinulus, and an impression on the last whorl. 

This discovery of endemic taxa reflects the high biodiversity in this region, and suggests that many more land snail treasures are still waiting 

to be revealed. 
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INTRODUCTION 

 

The Tenasserim Range is part of the Indo-Malayan 

Mountain system of Southeast Asia (Laudee and 

Malicky, 2018; Poyarkov et al., 2018), and runs from 

north to south, forming the backbone of the Indo-

Burma biodiversity hotspot (Myers et al., 2000; 

Critical Ecosystems Partnership Fund, 2012). It has 

complex biogeography and has long been considered 

species-rich in vertebrate groups (e.g., Clements et al., 

2006; Grismer et al., 2018, 2021; Chomdej et al., 2021; 

Poyakov et al., 2022), but has received comparatively 

little attention for its invertebrate fauna. Thus, ongoing 

fieldwork along the Tenasserim Range in western 

Thailand continues to bring to light new land snails, 

particularly in speciose but less explored groups, i.e., 

Helicarionoidea Bourguignat, 1877 and Punctoidea 

Morse, 1864. Even though these taxa are among the 

dominant groups of land snails in such a species-rich 

ecosystem, they have often been overlooked. This is 

likely due to the absence of comprehensive surveys 

like those done for various vertebrate groups; also, 

many of the land snails are extremely difficult to 

distinguish. 

Over the last century, the prevailing classification of 

the land snails (Heterobranchia) in the Indo-Burma 

region has followed the classic publications of 

Godwin-Austen (1882‒1920), Blanford and Godwin-

Austen (1908), and Gude (1914). In this early litera-

ture, only a handful of spirit specimens of the Helicari-

onoidea and Punctoidea were examined and published, 

and instead, the collections that were studied were 

mainly composed of empty shells. However, the most 

variable and taxonomically informative characters are 

found in the morphology of the male and female 

reproductive organs and the spermatophores (i.e., Páll-

Gergely et al., 2016; Hyman et al., 2017; Hyman and 

Köhler, 2018; Pholyotha et al., 2020b, 2021b; Sutcharit 

et al., 2020, 2021). Still, the shell morphology offers 

diagnostic characters in some genera, i.e., Sesara 

Albers, 1860, Glyptaulax Gude, 1914 and Teraia 

Solem, 1966, with their ridges or coarse shell surfaces, 

widely opened umbilicus, and unique apertural barriers 

(Schileyko, 2001, 2002, 2003). 

One enigmatic genus of the Charopidae Hutton, 

1884 known from Indo-Burma, with medium shell size 

and elaborate shell sculpture is Glyptaulax. The genus 

was originally nominated to include only the type 

species; no other information or additional species 

have been reported since then (Gude, 1914; Thiele, 

1929; Zilch, 1959). This has created some anticipation 

for a second species in the genus to be found from the 

Tenasserim Range, and it should be recognizable by 

distinctive shell sculptures (Schileyko, 2001). In 

addition, the past two decades have seen impressive 

progress in the systematic review of the snails of 

Thailand, particularly the helicarionoidids. Several 

ariophantid groups with helicoid, smooth and polished 

shells have been systematically studied and revised, 
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with the addition of many new species (i.e., Pholyotha 

et al., 2018, 2020a, b, c, 2021a, b, 2022; Sutcharit et 

al., 2020). The coarse and discoidal shell and unique 

shape of the aperture of an unfamiliar ariophantid 

taxon first became known to us in material collected 

from the limestone karsts in the vicinity of the Tenas-

serim Range, western Thailand. They show several 

shell morphological characteristics that do not conform 

to any generic definition of the Ariophantidae, for 

example, a coarse, discoidal shell, apertural lip expan-

ded, and dorsal side descending. Because no existing 

generic name applies to these unique shells, a new 

genus is established herein. 

The Animal Systematics Research Unit of Chula-

longkorn University (ASRU), is currently engaged in 

revising the land snails in the Kingdom of Thailand, 

based on an integrative approach involving morpho-

logical and anatomical studies and DNA barcoding. 

Our efforts have focused on extensive fieldwork for 

collecting fresh materials, reviewing new morpholo-

gical and molecular data, and addressing the taxonomic 

status of every existing taxon by re-examining the 

types and/or authenticated specimens available in well-

known natural history museums (i.e., Nantarat et al., 

2014; Sutcharit et al., 2015, 2019, 2021; Sutcharit and 

Panha, 2021; Jirapatrasilp et al., 2022). This study 

formally describes a new species of the charopid genus 

Glyptaulax as well as a new genus and new species of 

the ariophantids as part of our ongoing effort towards a 

complete revision of the land snail fauna of the 

Kingdom of Thailand. 

 

MATERIALS AND METHODS 
 

Zoology collection. Additional specimens from 

Myanmar were collected under an MOU between the 

Forest Department, Ministry of Natural Resources and 

Environmental Conservation and Forestry, Myanmar, 

and Fauna & Flora International, Myanmar, from 2015 

to 2017. Snails were collected by direct visual search-

ing and hand collecting from all accessible localities, 

TABLE 1. Key characters of shells and genitalia of some Indochinese ariophantid and charopid genera that have a small to medium 

shell size and that possess ribbed shells. The familial classification follows Schileyko (2002, 2003) and Bouchet et al. (2017). ? = data 

not available. 

 

 Ariophantidae  Charopidae 

Sesara Albers, 

1860 

Khasiella Godwin-

Austen, 1899 

Teraia Solem, 1966 Maelamaodiscus 

gen. nov. 

Glyptaulax Gude, 

1914 

Thysanota Albers, 

1860 

type species Helix infrendens 

Gould, 1844 

Helix vidua 
Hanley and 

Theobald, 1876 

Teraia thailandica 

Solem, 1966 

Maelamaodiscus 
somsakpanhai gen. 

et sp. nov. 

Helix artificiosa 

Benson, 1856 

Helix guerini 

Pfeiffer, 1842 

peristomal lip thickened simple simple thickened and little 

expanded at base 
simple simple 

apertural dentition present / absent1 absent absent absent absent absent 

umbilicus imperforate perforate umbilicate widely umbilicate perforate umbilicate 

shell shape depressed to dome 

shape 

depressed to dome 

shape 

depressed conic flattened to 

depressed 

subdiscoid trochoid to dome 

shape 

shell sculpture smooth radial 

ridges or smooth2 

smooth radial 

ridges, smooth 

smooth radial 

ridges 

serrate radial 

ridges 

serrate spiral 

ridges 

smooth radial 

ridges 

dart apparatus absent present present present ? ? 

epiphallic caecum straight / coiled3 coiled absent straight ? ? 

attachment of 

retractor muscle 

middle or tip of 

epiphallic caecum4 

middle of 

epiphallic caecum 
epiphallus tip of epiphallic 

caecum 
? ? 

flagellum present present present present ? ? 

references Blanford and 

Godwin-Austen, 
1908; Solem, 1966; 

Tanmuangpak et al., 

2017 

Blanford and 

Godwin-Austen, 
1908; Schileyko, 

2002 

Solem, 1966; 

Schileyko, 2003 
this study Gude, 1914; 

Schileyko, 2001 

Gude, 1914; 

Schileyko, 2001 

1Sesara galea (Benson, 1859), Sesara inermis Theobald, 1876b and Sesara annamitica (Möllendorff, 1900) have no apertural dentition 

(MolluscaBase, 2022). 
2Sesara inermis Theobald, 1876b and Sesara triodon Tanmuangpak & Tumpeesuwan, 2017 have smooth and polished shell surface 

(MolluscaBase, 2022). 
3Sesara parva Solem, 1966 have a coiled epiphallic caecum (Solem, 1966). 
4Attached at tip of epiphallic caecum in Sesara infrendens (Gould, 1844) and at middle of epiphallic caecum in Sesara parva (Solem, 

1966). 
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mainly among limestone habitats along the Tenasserim 

Range from Tak Province to Kanchanaburi Province. 

Snails were then euthanized following the standard 

two-step protocol (American Veterinary Medical Asso-

ciation, 2020) and preserved in 95% (v/v) ethanol for 

further morphological and molecular work.  

Species identification was made based on literature 

(i.e., Godwin-Austen, 1882‒1920; Blanford and 

Godwin-Austen, 1908; Gude, 1914) and then compared 

with the available reference collection at the Natural 

History Museum in London. For the descriptive work, 

adult shells and genitalia were photographed. Adult 

shells were measured for size using a vernier caliper. 

All preserved specimens (spirit specimens) were 

dissected and examined under a stereo microscope. 

Radulae were extracted, soaked in 10% (w/v) sodium 

hydroxide, cleaned with distilled water, and then 

imaged by scanning electron microscopy (SEM; JEOL, 

JSM-6610 LV). 
 

Abbreviations 

CUMZ  Chulalongkorn University Museum of 

Zoology, Bangkok 

NHMUK  The Natural History Museum, London 

UMZC  University Museum of Zoology, Cambridge 

University, Cambridge 
 

RESULTS 

 

Taxonomy 

 

Superfamily Punctoidea Morse, 1864 

Family Charopidae Hutton, 1884 

Subfamily Thysanotinae Godwin-Austen, 1907 

 

Genus Glyptaulax Gude, 1914 

 

Type species.– Helix artificiosa Benson, 1856, by 

original designation. 

 

Diagnosis.– Uniquely characterized among all other 

SE Asiatic Charopidae by shell small, subdiscoidal, 

and light yellowish or corneous color. Protoconch with 

radial ridges. Shell surface above periphery consists of 

tubercles arranged in spiral ridges; below periphery 

consists of smooth spiral ridges. Aperture lunate and 

lip simple. Umbilicus widely opened and deep.  

 

Remarks.– A ‘Glyptaulax sp.’ (= Glyptaulax ‘tempu-

rung 1’ in Foon et al., 2017: 66, fig. 25d) has been 

reported from Perak, Peninsular Malaysia. This uniden-

tified and unnamed species seems to represent an 

intermediated form between Glyptaulax s.s. and Sunda-

charopa Vermeulen and Liew, 2022 (Charopidae), and 

could possibly be recognized as its own genus. The 

presence of spiral ridge sculptures is shared among 

these three taxa, while a tiny shell size (width less than 

2 mm) and sealed umbilicus possibly make ‘Glyptau-

lax sp.’ more closely related to Sundacharopa (Ver-

meulen and Liew, 2022). In addition, a large shell size 

(width about 15 mm), with tubercles arranged on spiral 

ridges above the periphery and a widely opened 

umbilicus are the unique characteristics distinguishing 

Glyptaulax s.s. from ‘Glyptaulax sp.’ and Sundacha-

ropa. Based on these distinct synapomorphic traits, we 

have excluded ‘Glyptaulax sp.’ (sensu Foon et al., 

2017) from possible membership in Glyptaulax s.s. 

However, additional specimens and further examina-

tion of the genitalia anatomy and molecular phylogeny 

will clarify their relationship. 

Currently, the genus Glyptaulax is comprised of the 

type species and a new species described herein. It is 

probably endemic to the Tenasserim Range both in 

Myanmar and Thailand. The genus is generally defined 

by its unique shell sculpture and without mention of 

the soft anatomy, which has made the higher classi-

fication of the genus provisional (Table 1). Originally, 

Gude (1914) placed Glyptaulax together with the other 

oriental genera under the Endodontidae (Thysano-

tinae), probably due to the unique shell sculpture. 

Later, Thiele (1929) united the Thysanotinae together 

with the Endodontinae and placed Glyptaulax under 

the Endodontidae (Endodontinae), which was followed 

by Zilch (1959). More recently, Schileyko (2001) 

followed the original classification by Gude (1914). 

However, the recently revised classification of the 

gastropods by Bouchet et al. (2017) and the Mollusca 

Base (2022) database both place Glyptaulax under the 

Charopidae (Thysanotinae), and this classification has 

been adopted in this study. 

 

Glyptaulax artificiosa (Benson, 1856) 

(Figs 1, 2A, B) 

 

Helix artificiosa Benson, 1856: 249, 250. Type loca-

lity: ad Phie Than vallis Tenasserim. Theobald, 

1857: 250. Pfeiffer, 1859: 178. Pfeiffer, 1860: 131, 

132, pl. 36, figs 8–10. Hanley and Theobald, 1872: 

26, pl. 55, fig. 3. Tryon, 1887: 33, pl. 7, fig. 82. 

Preece et al., 2022: 143, 144, fig. 63c–e. 

Macrochlamys (?) artificiosa—Theobald, 1876a: 19. 

Nanina artificiosa—Nevill, 1878: 54. 

Glyptaulax artificiosa—Gude, 1914: 14. 

 

Material examined.– Syntypes UMZC I.103035.A (4 

shells) from Burmah. Specimens NHMUK 1888.12.4. 

629–631 (3 shells; Fig. 2B) from Phaiethan Hill. 

NHMUK 1906.2.2.160 (2 shells; Fig. 2A) ex. W.T. 
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Blanford collection from Tenasserim Valley. NHMUK 

(2 shells) ex. H.F. Blanford collection from Tenasserin 

Valley. 

 

Description.– Shell small (shell width up to 15.0 mm, 

shell height up to 7.0 mm), discoidal to subdiscoidal 

and rather solid. Shell color light yellowish or 

corneous; periostracum thin corneous. Spire little 

elevated; suture wide and impressed. Whorls 6–7, 

increasing regularly and not descending. Protoconch 

about 2 whorls, with very weak tubercles arranged on 

radial ridges. Last whorl with large and rounded 

periphery. Shell surface with delicate sculpture: above 

periphery (penultimate whorl) bears elongate tubercles 

arranged in about five rows of spiral ridges; below 

periphery (from upper to lower junction of peristome) 

consists of about ten spiral ridges, first to sixth ridges 

very strong and distinct, then gradually weaker and 

disappearing around umbilical area. Aperture lunate; 

parietal callus thin. Peristome continuous; lip simple to 

slightly thickened; below periphery lip very little 

expanded. Columella margin short, straight and little 

thickened. Umbilicus widely opened and deep. 

 

Distribution.– This species is probably restricted to 

the limestone karsts in Kayin State, Myanmar; no 

further specimens with precise locality have been 

reported after the original description (Fig. 1). 

 

Remarks.– In the original description, Benson (1856) 

clearly stated that the specimen examined was 

provided by W. Theobald, but the number of the type 

series was not stated other than one set of shell meas-

urements. The catalog of Benson’s type specimens in 

Cambridge University lists four syntypes and one of 

them is illustrated (Preece et al., 2022). 

 

Glyptaulax spectabilis sp. nov. 
http://zoobank.org/urn:lsid:zoobank.org:act:36986DD5-1E77-

46A8-A496-23CA33D8190C 

(Figs 1, 2C, D) 

 

Type material.– Holotype CUMZ 5485/1 (Fig. 2D) 

from the type locality. Paratypes CUMZ 5185/2 (6 

shells; Fig. 2C), CUMZ 5184 (11 shells), CUMZ 5186 

(9 juvenile shells) and NHMUK (2 shells), and all from 

the type locality. 

 

Other material examined.– THAILAND: Limestone 

karsts at Khao Khat (Hellfire Pass, Thai-Burma Rail-

way), Sai Yok District, Kanchanaburi Province (14°21' 

18.9"N, 98°57'08.8"E): CUMZ 5280 (1 juvenile shell). 

Wat Pak Lam Pilok, Thong Pha Phum District, Kan-

chanaburi Province (14°37'46.1"N, 98°34'27.1"E): 

CUMZ 5281 (1 shell). Limestone karsts at Sahakon 

Nikhom Village, Thong Pha Phum District, Kanchana-

buri Province (14°45'05.2"N, 98°48'42.5"E): CUMZ 

5279 (1 shell). Limestone outcrop at Wat Tham Khao 

Noi, Thong Pha Phum District, Kanchanaburi Province 

(14°41'52.8"N, 98°31'31.8"E): CUMZ 5182 (2 shells). 

Ka Teng Cheng Waterfall, Sangkhla Buri District, 

Kanchanaburi Province (15°01'20.9"N, 98°35'49.5" E): 

CUMZ 5183 (4 shells + 5 broken shells). 

 

Type locality.– A small limestone outcrop at Wat Pa 

Tham Sukho, Sangkhla Buri District, Kanchanaburi 

Province, Thailand (15°02’14.4”N, 98°34’57.7”E). The 

locality is within a limestone forest near a small village. 

 

Etymology.– The specific name is from the Latin word 

‘spectabilis’ meaning ‘notable or remarkable’, and  

 
 

FIGURE 1. Distribution map of Glyptaulax artificiosa (triangle), 

Glyptaulax spectabilis sp. nov. (square), Maelamaodiscus som-

sakpanhai gen. et sp. nov. (circle), and Maelamaodiscus atkinsoni 

(diamond). Each filled symbol indicates approximate type locality 

of its respective taxon. 
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FIGURE 2. Shell morphology. A, B. Glyptaulax artificiosa (Benson, 1856), A. specimen NHMUK 1906.2.2.160 from Tenasserim 

Valley and B. specimen NHMUK 1888.12.4.629‒631 from Phaiethan Hill with magnification of apex and umbilicus. C, D. Glyptaulax 

spectabilis sp. nov., C. paratype CUMZ 5185/2 from Tham Sukho, Kanchanaburi, and D. holotype CUMZ 5185/1 from the type locality 

with magnification of apex and umbilicus. 
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refers to the notable spiral ridges around the entire 

shell of the new species. 

 

Diagnosis.– Shell small, flattened to depressed, and 

corneous in color. Protoconch with prominent radial 

ridges. Shell surface with delicate sculpture: above 

periphery with tubercles arranged in about 10 rows of 

spiral ridges; below periphery with about 17 rows of 

smooth spiral ridges. Umbilicus widely opened and 

deep. 

 

Differential diagnosis.– Based on shell morphology 

alone, this new species differs from G. artificiosa by 

having ten rows of spiral ridges above the periphery 

and seventeen rows of spiral ridges below the peri-

phery. In contrast, G. artificiosa bears about five rows 

of spiral ridges above the periphery and about ten to 

twelve weak to strong rows of spiral ridges below the 

periphery. 

 

Description.– Shell small (shell width up to 14.0 mm, 

shell height up to 6.0 mm), flattened to depressed and 

rather solid. Shell color light yellowish or corneous; 

periostracum thin corneous. Spire generally flattened to 

little elevated; apex little elevated; suture wide and 

impressed. Whorls 5–7, increasing regularly and not 

descending. Protoconch about 2 whorls, with very 

weak tubercles arranged on prominent radial ridges. 

Last whorl large and slightly shouldered periphery. 

Shell surface with delicate sculpture of tubercles and 

spiral ridges. Above periphery (penultimate whorl) 

consists of rounded and distinct tubercles arranged in 

about ten rows of spiral lines. Below periphery (from 

upper to lower junction of peristome) with indistinct 

tubercles that gradually transform to nearly even-sized 

spiral ridges, in about seventeen rows. Aperture lunate; 

parietal callus thin. Peristome continuous; lip simple to 

little thickened; below periphery lip little expanded. 

Columella margin short, straight and little thickened. 

Umbilicus widely opened and deep. 

 

Distribution.– Currently, this new species is recorded 

from several localities on the limestone ridges in 

Khwae Noi River Basin, Kanchanaburi Province, Thai-

land (Fig. 1). 

 

Remarks.– This new species currently is described 

based only on the empty shells. No living materials of 

this species have been found in any of the localities 

surveyed thus far. Therefore, more sampling effort, 

along with comprehensive anatomical examination and 

molecular phylogenetic analyses are required to clarify 

the relationship of this species with the other confami-

lials. 

 

TABLE 1. Shell measurements of Glyptaulax spectabilis sp. nov. and Maelamaodiscus somsakpanhai gen. et sp. nov. from several 

localities. 

 

Locality and CUMZ nos. 
No. of 

specimens 

Range, mean ± S.D. (mm) 

Shell width Shell height H/W ratio 

Glyptaulax spectabilis sp. nov.     

Wat Pa Tham Sukho, Sangkhla Buri, 

Kanchanaburi: 5184, 5185/1, 5185/2 

19 11.0–13.1 

11.80±0.67 

4.7–5.9 

5.40±0.34 

0.43–0.50 

0.46±0.02 

Ka Teng Cheng Waterfall, Sangkhla Buri, 

Kanchanaburi: 5183 

4 11.3–12.5 

11.34±0.55 

4.9–5.5 

5.19±0.29 

0.43–0.44 

0.44±0.01 

Maelamaodiscus somsakpanhai gen. et sp. nov.     

Phra Wor Shine, Mae Sod, Tak: 5284, 5286, 

5287, 5288, 5300/2 

11 11.5–13.7 

12.40±0.54 

4.6–7.2 

5.94±0.67 

0.39–0.60 

0.48±0.05 

Wat Phothikun, Mae Sod, Tak: 5290 10 10.3–12.0 

11.22±0.49 

5.3–6.1 

5.71±0.26 

0.47–0.53 

0.51±0.02 

Wat Phratat Rattana Chedi, Tha Song Yang, 

Tak: 5291 

5 12.5–14.7 

13.57±0.88 

6.2–7.1 

6.73±0.40 

0.46–0.52 

0.50±0.02 

Km 89 (Road 105), Tha Song Yang, Tak: 5296 6 11.5–13.1 

12.29±0.52 

5.2–7.1 

6.08±0.65 

0.45–0.57 

0.49±0.04 

Tam Mae U-Su, Tha Song Yang, Tak: 5292, 

5293, 5298 

7 13.4–14.8 

13.90±0.63 

4.8–6.2 

5.81±0.44 

0.36–0.44 

0.42±0.03 

Km 87 (Road 105), Tha Song Yang, Tak: 5297 6 12.1–13.7 

12.71±0.57 

6.0–7.6 

6.65±0.63 

4.49–0.59 

0.52±0.04 

Tam Mae Kasa, Mae Sod, Tak: 5289, 5294 20 12.3–15.1 

13.77±0.84 

4.8–6.5 

5.73±0.45 

0.38–0.48 

0.42±0.03 

Thararak Waterfall, Mae Sod, Tak: 5285, 5299 92 9.0–11.5 

10.31±0.53 

3.8–4.9 

4.33±0.27 

0.36–0.48 

0.42±0.02 
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FIGURE 3. Shell morphology of Maelamaodiscus somsakpanhai gen. et sp. nov. A. holotype CUMZ 5300/1 from the type locality, B. 

paratype CUMZ 5300/2 from the type locality, C. SEM images of the paratype CUMZ 5287 showing sculpture of protoconch (upper 

image) and teleoconch (lower image), D. specimen CUMZ 5299 from Thararak Waterfall, Mae Sod, Tak, E. specimen CUMZ 5289 

from Tam Mae Kasa, Mae Sot, Tak, and F. specimen NHMUK ex. Godwin-Austen collection from near Moulmein. 

 

 



TROPICAL NATURAL HISTORY, SUPPLEMENT 7 (2023) 
 

 

130 

Superfamily Helicarionoidea Bourguignat, 1877 

Family Ariophantidae Godwin-Austen, 1888 

 

Genus Maelamaodiscus gen. nov. 
http://zoobank.org/urn:lsid:zoobank.org:act:9ED7BE0F-F127-

470B-AAE6-73BF4B9F0853 

 

Type species.– Maelamaodiscus somsakpanhai gen. et 

sp. nov., by original designation. 

 

Etymology.– The name ‘Maelamaodiscus’ is a combi-

nation of the Thai locality name ‘Mae Lamao’ and the 

Latin word ‘discus’, meaning ‘flat or circular plate’, 

which refers to the flattened shape of the shells. The 

Mae Lamao pass is a historical name of the Mae Sot 

District, the type locality of the type species. It has 

served as the main terrestrial route across the Dawna-

Tenasserim Range between Thailand and Myanmar 

since ancient times (ca. sixteenth century). 

 

Diagnosis.– Among the Southeast Asian Ariophan-

tidae, it is uniquely characterized by the flattened to 

depressed shell, prominent radial ridges, and wide 

umbilicus. 

 

Description.– Shell flattened to depressed; last whorl 

angular to little shouldered. Shell surface with promi-

nent radial ridges. Aperture ovate with sinulus; lip 

thickened, and little expanded below periphery; colu-

mella straight and thickened. Umbilicus widely opened.  

Animal with well-developed mantle edge with three 

lobes (one shell lobe and two dorsal lobes); lateral foot 

margin, caudal foss and caudal horn present. Pedal 

groove aulacopod type and foot sole tripartite. Pallial 

anatomy typically sigmurethrous. Genitalia with long 

penis, penial sheath thin and penial verge present; 

penial retractor muscle attached at tip of straight epi-

phallic caecum; flagellum present; gametolytic organ 

long; dart apparatus large and well developed. Radular 

teeth with symmetrical tricuspid central tooth, asym-

metrical tricuspid lateral teeth, and lanceolate mono-

cuspid marginal teeth. 

 

Remarks.– Currently, this new genus has two consti-

tuents, M. atkinsoni (Theobald, 1859) and M. somsak-

panhai gen. et sp. nov. The former is probably endemic 

to the limestone karsts in Salween River Basin in 

Myanmar, while the latter is restricted to the Moei 

River Basin, western Thailand. 

 

Maelamaodiscus somsakpanhai gen. et sp. nov. 
http://zoobank.org/urn:lsid:zoobank.org:act:69BA11A8-FAAA-

453C-9084-EE4C42648D0F 

(Figs 1, 3–5) 

Type material. Holotype CUMZ 5300/1 (height 5.6, 

width 12.7; Fig. 3A). Paratype CUMZ 5284 (2 shells), 

CUMZ 5286 (4 adults + 2 juveniles), CUMZ 5287 (5 

shells; Fig. 3C), CUMZ 5288 (1 adult + 1 juvenile), 

CUMZ 5300/2 (2 shells; Fig. 3B), CUMZ 14295 (4 

specimens in ethanol; Fig. 4A), NHUMK (2 shells) all 

from the type locality. 

 

Type locality.– Limestone hills at Phra Wor Shine, 

Mae Sot District, Tak Province, Thailand (16°46’17.5” 

N, 98°41’12.7”E). 

 

Other material.– MYANMAR: near Moulmein 

NHMUK ex. Godwin-Austen collection (7 shells; Fig. 

3F). THAILAND: Wat Phothikun, Mae Sot District, 

Tak Province (16°45'44.5"N, 98°38'52.9"E): CUMZ 

5290 (12 shells), CUMZ 14296 (1 specimen in ethanol; 

Fig. 4B). Tam Mae Kasa (U-sa), Mae Sot District, Tak 

Province (16°51'40.3"N, 98°37'48.3"E): 5289 (20 

shells; Fig. 3E), CUMZ 5294 (2 shells). Thararak 

Waterfall, Mae Sot District, Tak Province (16°34’10.1" 

N, 98°41'40.1"E): CUMZ 5285 (71 shells), CUMZ 

5295 (13 juveniles), CUMZ 5299 (27 shells; Fig. 3D). 

Wat Phratat Rattana Chedi, Tha Song Yang District, 

Tak Province (17°18'18.1"N, 98°10'8.4"E): CUMZ 

5291 (5 shells). Km 89 (Road105), Mae Tan Village, 

Tha Song Yang District, Tak Province (17°16'1.7"N, 

98°12'9.0"E): CUMZ 5296 (9 shells). Tam Mae U-Su, 

Tha Song Yang District, Tak Province (17°18'16.2"N, 

98°9'22.0"E): CUMZ 5292 (2 shells), CUMZ 5293 (1 

shell), CUMZ 5298 (5 shells). Km 87 (Road 105), Mae 

Tan Village, Tha Song Yang District, Tak Province 

(17°14'59.6"N, 98°12'48.5"E): CUMZ 5297 (9 shells). 

Khao Pha-Marn, Tha Song Yang District, Tak Pro-

vince: CUMZ 5282 (1 juvenile). Mae Tho Village 

(Taksin), Mueang District, Tak Province: CUMZ 5283 

(1 shell), CUMZ 5181 (2 shells).  

 

Etymology.– The specific name ‘somsakpanhai’, a 

joining of the first and family names of Professor Dr. 

Somsak Panha (Chulalongkorn University), is dedi-

cated to his remarkable contributions to biodiversity in 

Thailand and in commemoration of his sixty-fifth 

birthday anniversary. 

 

Diagnosis.– Shell flattened to depressed; last whorl 

rounded to little shouldered and widely umbilicate. 

Shell surface with series of tubercles arranged on radial 

ridges and then gradually diminishing below periphery. 

Aperture little descending; peristome with impression 

area close to apertural lip; lip little thickened and little 

expanded below periphery. Genitalia with thin penial 

sheath and small penial verge; epiphallic caecum 

straight; flagellum long and with two small papillae.  
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FIGURE 4. Maelamaodiscus somsakpanhai gen. et sp. nov. Living snails showing color in life, A. paratype CUMZ 14295 and B. 

specimen CUMZ 14296 from Wat Phothikun, Tak Province. C, D. paratype CUMZ 14295, C. ethanol-preserved (without posterior 

body) showing the arrangement of mantles and D. pulmonary cavity and mantle collar. Abbreviations: an: anus, ant-ldl: anterior left 

dorsal lobe, k: kidney, post-ldl: posterior left dorsal lobe, puv: pulmonary vein, r: rectum, rdl: right dorsal lobe, ur: ureter. 
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Radular teeth with symmetrical tricuspid central tooth, 

asymmetrical tricuspid lateral teeth, and lanceolate 

marginal teeth. 

 

Description.– Shell small (shell width up to 15.0 mm, 

shell height up to 7.6 mm; Table 2), flattened to 

depressed and rather solid. Shell color light yellowish 

or corneous; periostracum thin corneous. Spire gene-

rally flattened to little elevated; apex little elevated; 

suture wide and depressed. Whorls 6–7, increasing 

regularly and slightly descending near apertural lip. 

Protoconch about 2 whorls, similar sculpture with 

teleoconch but weaker radial ridges. Last whorl large 

and rounded to little shouldered periphery. Shell 

surface sculptured with strong radial ridges, series of 

tubercles arranged on ridges and then gradually 

diminishing below periphery around umbilicus (below 

periphery smooth). Aperture ovate and little descen-

ding; parietal callus little thickened, and with wide 

sinulus. Peristome continuous; above periphery lip 

simple to little thickened and with impression area 

close to apertural lip; below periphery lip little 

thickened and little expanded. Columella margin short, 

straight, thickened and expanded. Umbilicus widely 

umbilicate and showing all preceding whorls. 

 

External features.– Mantle edge with large dorsal 

lobes. Right dorsal lobe (rdl) large and thick. Left 

dorsal lobe composed of thin crescentic anterior left 

dorsal lobe (ant-ldl) and thin elongated posterior left 

dorsal lobe (post-ldl). Shell lobes absent (Fig. 4A–C). 

Pulmonary cavity typically sigmurethran, heart (h; 

auricle and ventricle) located left of kidney (on the 

right in figure). Pulmonary cavity approximately two 

times longer than wide. Pulmonary vein (puv) and 

venation on lung cavity well developed and distinct. 

Kidney (k) elongate, slender, and approximately half 

the length of pulmonary cavity. Ureter (ur) a sigmoid, 

closed tube arising from tip of kidney, extending along 

right side of kidney, and curved adjacent to rectum (r). 

Anus (an) adjacent to mantle edge (Fig. 4D). 

Living snails possess long blackish tentacles (Fig. 

4A, B). Skin reticulated brownish with greyish 

reticulations around head. Foot sole relatively elongate, 

broad and tripartite. Sole of foot plain brownish; side 

of body pale brownish; upper part of tail paler color. 

Tail long, curved mid-dorsally and dome-shaped in 

cross section. Caudal horn not overhanging; caudal 

foss a long vertical slit arranged on tail above sole 

margin. Pedal groove typically aulacopod and well 

defined. 

 

Genitalia.– Atrium (at) enlarged and very short (Fig. 

5A). Penis (p) elongate, cylindrical, with very thin 

penial sheath (ps). Inner sculpture of penis covered 

with smooth surface of longitudinal penial pilasters 

(pp) running the length of entire penis chamber; proxi-

mal area near atrium with very weak pilasters then 

transforming to large pilasters at distal area near penial 

verge (Fig. 5B). Penial verge (pv) very small and 

indistinct. Epiphallus (e) cylindrical, slightly long, 

almost same length as penis. Epiphallic caecum (ec) 

slightly long, straight, diameter nearly equal to 

proximal epiphallus and located close to penis. Penial 

retractor muscle (prm) very long and thin, and attached 

at tip of epiphallic caecum. Flagellum (fl) a very long 

slender tube, approximately same length as epiphallus. 

Two small papillae located on flagellum close to vas 

deferens junction (inset in Fig. 5A). Vas deferens (vd) 

a thin tube and connected between epiphallus and free 

oviduct.  

Vagina (v) cylindrical, slightly short and about half 

of penis length (Fig. 5A). Dart apparatus (da) enlarged 

cylindrical and joined to atrium at vagina and penis 

junction. Gametolytic sac (gs) bulbous; gametolytic 

duct (gd) a long cylindrical tube. Free oviduct (fo) long 

cylindrical, approximately same length as vagina, and 

proximal part encircled with thick tissue. Oviduct with 

large lobules; prostate gland running alongside oviduct. 

 

Radula.– Teeth arranged in nearly straight row with 

formula: 1–(9–10)–37 (Fig. 5C). Central tooth symme-

trical tricuspid with large mesocone and small ecto-

cones. Lateral teeth asymmetrical tricuspid with large 

mesocone, and small endocone and ectocone. Marginal 

teeth starting around tooth number 9 or 10; inner teeth 

elongate unicuspid and elongate sword-shaped with 

pointed tip; outermost teeth unicuspid and gradually 

reduced in size. 

 

Distribution.– This new species is currently known 

from the type locality and nearby localities in the Moei 

River Basin in Mae Sot and Tha Song Yang District of 

Tak Province in western Thailand, less than 5 km from 

the Thai–Myanmar border (Fig. 1). The type locality 

has dense vegetation and human-modified habitats 

such as a shrine and recreation areas; more natural 

habitat tended to have lower abundance of snails. This 

snail likely inhabits the montane dry evergreen forest 

and limestone forest of the northern part of the 

Tenasserim Range, at elevations from ca. 50–500 m 

asl. The snails were hidden beneath decaying leaf litter 

or in crevices of limestone outcrops. 

 

Remarks.– This new species differ from M. atkinsoni 

by having a shouldered last whorl, below periphery 

with a smooth shell surface, apertural lip little expan-

ded, and with prominent impression area and sinulus  
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FIGURE 5. Genitalia and radula Maelamaodiscus somsakpanhai gen. et sp. nov. paratype CUMZ 14295. A. external morphology of 

genitalia with small inset showing the two protruding knobs on proximal part of the flagellum, B. internal wall sculpture of penis, and C. 

radula morphology with yellow highlight indicating central teeth (C) and blue highlight the transition of lateral to marginal teeth. 

Abbreviations: at: atrium, da: dart apparatus, e: epiphallus, ec: epiphallic caecum, fl: flagellum, fo: free oviduct, gd: gametolytic duct, 

gs: gametolytic sac, p: penis, pp: penial pilaster, prm: penial retractor muscle, ps: penial sheath, pv, penial verge, v: vagina, vd: vas 

deferens. 

 

 



TROPICAL NATURAL HISTORY, SUPPLEMENT 7 (2023) 
 

 

134 

(Fig. 3). For comparison, M. atkinsoni possesses an 

angular last whorl, prominent radial ridges over the 

entire shell, apertural lip not expanded, with inconspi-

cuous impression area, and without (or indistinct) 

sinulus (Fig. 6). However, only a limited number of M. 

atkinsoni specimens were available to observe the shell 

variation. Additional field surveys for living specimens 

and taxonomic analyses that integrate molecular data 

and reproductive anatomy are necessary to clarify their 

placement.  

 

Maelamaodiscus atkinsoni (Theobald, 1859)  

comb. nov. 

(Figs 1, 6) 

 

Helix atkinsoni Theobald, 1859: 305. Type locality: 

prope Maulmein [Mawlamyine District, Mon State, 

Myanmar]. Hanley and Theobald, 1870: 8, pl. 15, 

fig. 9. Hanley and Theobald, 1874: 36, pl. 84, figs 

2, 3. 

Helix (Trachia) atkinsoni—Tryon, 1888: 56, pl. 12, 

figs 83–85. 

Planispira (Trachia) atkinsoni—Pilsbry, 1894: 116. 

Planispira atkinsoni—Gude, 1914: 156.  

Trachia atkinsoni—Richardson, 1985: 297 

 

Material examined.– Holotype NHMUK 1888.12.4. 

622 (height 5.7, width 14.0; Fig. 6A) from Moulmein. 

Specimen CUMZ 7459 (1 shell, broken; Fig. 6B) from 

Kaw Ka Taung Cave (Golden valley), Hpa-an Town-

ship, Hpa-an District, Kayin State, Myanmar (16°50' 

32.4"N, 97°37'10.9"E). CUMZ 7458 (1 shell, broken) 

from Taung Wine Cave, near Thiri Hpa-an Hotel, Hpa- 

 

 

an Township, Hpa-an District, Kayin State, Myanmar 

(16°50'31.1"N, 97°37'18.4"E). 

 

Description.– Shell small (shell width up to 15.0 mm, 

shell height up to 7.6 mm; Table 2), flattened to 

depressed and rather solid. Shell color light yellowish 

or corneous; periostracum thin corneous. Spire gener-

ally flattened to little concave; suture wide and 

depressed. Whorls 6–7, increasing regularly and 

slightly descending near apertural lip. Protoconch 

about 2 whorls, similar sculpture with teleoconch but 

with weaker radial ridges. Last whorl large and angular 

periphery. Shell surface sculptured with strong radial 

ridges over entire shell, and series of weak tubercles 

arranged on ridges. Aperture ovate and very little 

descending; parietal callus little thickened. Peristome 

continuous; lip little thickened. Columella margin 

short, straight and thickened. Umbilicus widely umbili-

cate and showing all preceding whorls. 

 

Distribution.– This species is known from the type 

locality and new localities recorded herein from Hpa-

an, Kayin State (Fig. 1). These new localities are very 

close together and situated on an isolated limestone hill 

on the east bank of Salween River. The two empty 

(broken) shells were collected from topsoil among 

decaying leaf litter. 

 

Remarks.– As Theobald (1859) clearly stated ‘a single 

dead shell was found…’, we know that this species was 

described based on a single specimen received from E. 

Atkinson. The single shell in Theobald’s collection 

purchased by the NHM closely matches the original 

description, and therefore this is the holotype fixed by 

monotypy. 

 

 
 

FIGURE 6. Shell morphology of Maelamaodiscus atkinsoni (Theobald, 1859). A. holotype NHMUK 1888.12.4.622 from the type 

locality and B. specimen CUMZ 4759 from Kaw Ka Taung Cave, Kayin State, Myanmar. 
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DISCUSSION 

 

The Indochinese land snail genus that is most 

similar to Maelamaodiscus gen. nov. in terms of shell 

morphology with medium shell size, and coarse shell 

sculpture with either radial or spiral ridges is Glyp-

taulax (Table 1). The genus Glyptaulax is currently 

placed in the subfamily Thysanotinae of the family 

Charopidae (see Bouchet et al., 2017; MolluscaBase, 

2022). The charopids comprise six subfamilies, mainly 

distributed in the southern hemisphere (Schileyko, 

2001), whereas the thysanotinids are distributed from 

South and Southeast Asia to New Guinea (Schileyko, 

2001). Unfortunately, anatomical information of 

Glyptaulax species has never been presented. Regard-

less of the soft part anatomy (Table 1), Maelamao-

discus gen. nov. differs from Glyptaulax in having 

prominent tubercles arranged on radial ridges, widely 

opened umbilicus showing all preceding whorls, 

aperture with wide sinulus, and lip little thickened and 

expanded. In comparison, Glyptaulax possesses a 

prominent series of tubercles arranged on spiral ridges, 

opened umbilicus, aperture without sinulus, and simple 

lip. In addition, this new genus shows vast anatomical 

distinctions from all of the thysanotinid genera 

distributed in South Asia in having large caudal foss 

with short caudal horn, and a well-developed dart 

apparatus. In contrast, the thysanotinids have a simple 

apertural lip, without dart apparatus, caudal foss or 

horn (see Schileyko, 2001 for further comparison).  

The presence of the caudal foss and horn and the 

well-developed dart apparatus suggest the placement of 

Maelamaodiscus gen. nov. in the limacoid clade 

(Hausdorf, 1998; Wade et al., 2001). The shell 

morphology of Maelamaodiscus gen. nov. shows high 

similarity with the Southeast Asian limacoild genera of 

medium shell size, coarse shell surface, i.e., Khasiella 

Godwin-Austen, 1899, Sesara Albers, 1860 and Teraia 

Solem, 1966 (Table 1). These three genera are tradi-

tionally classified in either Helicarionidae or Ariophan-

tidae (Bouchet et al., 2017; MolluscaBase, 2022). On 

the other hand, Schileyko (2002, 2003) classifies these 

three genera with the Ariophantidae. Resolving the 

higher classification of the genera mentioned above is 

impossible without conclusive phylogenetic study. 

Here, we provisionally classify Maelamoadiscus gen.  

nov. in Ariophantidae sensu Schileyko (2002, 2003). In 

addition, this new genus and other ariophantid genera 

have many characteristics in common, such as a well-

developed dart apparatus, long epiphallic caecum, long 

flagellum and a thin penial sheath connected to the 

penis at the proximal end, close to the genital orifice  

 

 

(Fig. 5A, B; Table 1). Some ariophantid genera such as 

Sesara, however, possibly lost their dart apparatus 

secondarily, which has occurred multiple times in the 

limacoild lineages (Wade et al., 2006; Jordaens et al. 

2009).  

With respect to its genitalia, Maelamaodiscus gen. 

nov. differs from Khasiella in having the penial 

retractor muscle attached at the tip of the penial 

caecum, while species of Khasiella have a penial 

retractor muscle attached at the middle of penial 

caecum, which forms a small coil (Table 1). In 

addition, this new genus differs from Sesara by having 

a dart apparatus and straight epiphallic caecum, while 

Sesara has no dart apparatus, and straight or coiled 

epiphallic caecum (Table 1). Comparing these three 

nominal genera with this new genus, Teraia tends to 

have very similar genitalia characters, differing only in 

the penial retractor muscle being attached directly to 

the penis-epiphallus junction, and the penial caecum 

seemingly absent. These appear to be the only distinct 

characters of the genus Teraia (Table 1). 

In genital anatomy, Maelamaodiscus gen. nov. 

resembles Sarika Godwin-Austen, 1907 and Taphre-

nalla Pholyotha and Panha, 2021 (see Pholyotha et al., 

2021b), which inhabit Indochina. These two genera 

differ from Maelamaodiscus gen. nov. by the presence 

of shell lobes (left and right shell lobes) and a long and 

elevated caudal horn. Otherwise, these three genera are 

very similar in terms of the straight epiphallic caecum, 

long flagellum, and shape of central teeth.  

Morphologically, Maelamaodiscus gen. nov. belongs 

to Ariophantidae based on the absence of a perivaginal 

gland and presence of a caudal foss and horn, and dart 

apparatus. This new genus is promptly distinguished 

from the Oxychilidae Hesse, 1927, which are mainly 

distributed in the western Palearctic, southwestern 

Arabian Peninsula and southern China (Neubert, 1998; 

Schileyko, 2003; Wu and Lui, 2019). In comparison, 

the oxychilids from southern China of genus Sinoxy-

chilus Wu and Lui, 2019 have tripartite sole, oxygna-

thous jaw, penis sheath and perivaginal gland, and the 

absence of dart apparatus and a caudal horn. In addi-

tion, Maelamaodiscus gen. nov. differs from Sinoxy-

chilus in having an opaque shell with a delicately 

sculptured protoconch. The new genus also shows an 

unusual shell shape that differs from the shells of 

Sinoxychilus. Maelamaodiscus gen. nov. and Sinoxy-

chilus also share a characteristically radially sculptured 

shell, and small to medium shell size; however, the 

latter genus has no caudal horn or thin apertural lip, 

which suggests that Maelamaodiscus gen. nov. does 

not belong to Oxychilidae. 
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