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ABSTRACT
The present study assessed the diversity, abundance and distribution of land gastropods from selected localities of the Andaman group of islands, Andaman and Nicobar Islands, India. Field surveys were conducted at 14 sampling stations in South Andaman, North and Middle Andaman, including Narcondam Island, from July 2024 to July 2025. Specimens were collected from terrestrial microhabitats, including leaf litter, decaying wood, tree trunks, moist forest floors, areas under stones and other humid sites, using visual search, line-transect and hand-picking methods. Collected specimens were identified to species level using available taxonomic keys, and community structure was assessed using diversity and evenness indices. A total of 186 specimens representing 27 species, 21 genera, 15 families and two orders were recorded. Stylommatophora was the dominant order, comprising 22 species and 168 specimens, whereas Architaenioglossa was represented by five species and 18 specimens. The Shannon diversity index was 2.433, indicating moderate species diversity. Pielou’s evenness index was 0.738, suggesting a relatively even distribution of species, while Simpson’s diversity index was 0.849 and Simpson’s dominance index was 0.151. Higher species richness was observed in forested localities such as Chidiyatapu and Mt. Manipur, whereas some disturbed lowland areas showed comparatively lower richness. The study provides baseline information on land gastropod diversity in the Andaman Islands and highlights the need for continued monitoring and taxonomic verification of terrestrial molluscan fauna in the region.
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Introduction 
The phylum Mollusca represents one of the most diverse groups of invertebrates, comprising an estimated 80,000 (Rosenberg, 2014) to 135,000 species (Abbott, 1989). It accounts for approximately six per cent of the Earth's known species (Clark & May, 2002) and ranks second only to the phylum Arthropoda in terms of species diversity (Bouchet, 1992). Species richness varies considerably across habitat types, with approximately 31,000–100,000 marine, 14,000–35,000 terrestrial and around 5,000 freshwater species recognised (Abbott, 1989; Seddon, 2000; Lydeard et al., 2004). Across these diverse environments, shell morphology and its variation remain defining characteristics of molluscs.

Land snails constitute an important component of terrestrial ecosystems and are distinguished by the remarkable diversity in shell morphology, including variations in shape and colouration (Barman et al., 2025). Considerable diversity is also evident in body size, ranging from large species such as Lissachatina fulica, which has achieved a nearly global distribution, to the minute Angustopila dominikae, reported from China (Páll-Gergely et al., 2015). Furthermore, the discovery of the cave-dwelling microsnail A. pallgergelyi from eastern Thailand, possessing an average shell height of only 0.66 mm, highlights the extreme miniaturisation that has evolved within terrestrial microsnails (Dumrongrojwattana et al., 2021).

The distribution and species richness of terrestrial gastropods are influenced by a range of environmental variables, including precipitation, soil moisture, soil calcium concentration, soil pH and canopy cover (Aravind et al., 2005, 2008; Sen et al., 2012). Tropical and subtropical forests and shrublands generally support high levels of land-snail richness and abundance owing to their favourable environmental conditions (Fontaine et al., 2007; Nurinsiyah et al., 2016). Consequently, investigations of land-snail distribution frequently integrate species-specific traits with prevailing environmental conditions to better understand patterns of occurrence and habitat occupancy (Astor et al., 2014; Wehner et al., 2021).

Body size and life-history characteristics play a significant role in determining the distribution and habitat preferences of terrestrial snails, with these relationships being particularly pronounced among microsnails, typically defined as species with shell diameters of less than 5 mm (Aravind et al., 2008; Douglas et al., 2013). These species are generally associated with moist, undisturbed habitats containing abundant coarse woody debris, leaf litter and decaying timber covered with moss, all of which contribute to maintaining humidity and reducing the risk of desiccation (Kappes et al., 2006). Despite these ecological adaptations, terrestrial snails, especially microsnails, remain highly vulnerable to both natural and anthropogenic disturbances (Baur & Baur, 1988; Ström et al., 2009; Douglas et al., 2013).

Comparable patterns have been documented in India, where habitat degradation and fragmentation resulting from anthropogenic activities have adversely affected terrestrial snail populations. Intensive land-use practices, road construction, loss of vegetation cover, and the widespread application of pesticides and herbicides for pest and weed management have all contributed to reductions in the abundance of land snails across terrestrial ecosystems (Mavinkurve et al., 2004a, 2004b; Aravind et al., 2005; Sen et al., 2012; IUCN, 2020). This manuscript provides information on the diversity and distribution of terrestrial gastropods in the Andaman Islands, a biodiversity-rich yet relatively underexplored region. The study documents species richness, abundance patterns and diversity indices from multiple sampling sites, contributing useful data for future ecological and conservation studies. The work is relevant for malacologists, biodiversity researchers and conservation managers interested in island ecosystems. The findings may support long-term monitoring and management strategies for terrestrial molluscan fauna in the Andaman archipelago.
Recent molecular and morphological assessments have shown that combined approaches can improve the detection of cryptic or overlooked land-snail diversity, particularly where shell-based identification alone may be insufficient (Mohammadi & Ahmadzadeh, 2024). Recent studies further indicate that structurally complex habitats with leaf litter, woody debris and stable microclimatic conditions tend to support higher taxonomic and functional diversity of land snails (Gheoca et al., 2023; Goh et al., 2025). Comparable biodiversity assessments in protected landscapes show that anthropogenic disturbance can alter habitat structure and should therefore be considered when interpreting faunal baseline data (Pawar & Mule, 2025). The inclusion of Lissachatina fulica in terrestrial gastropod surveys also requires careful notation because recent experimental work continues to treat this species as an invasive land snail of ecological and applied concern (Varpe et al., 2026).
Despite earlier records of molluscan fauna from the Andaman and Nicobar Islands, updated field-based information on terrestrial gastropod assemblages at the site level remains limited, particularly for forest-floor microhabitats and geographically separated localities within the Andaman group.
Therefore, the objective of the present study was to document the species richness, abundance pattern, distribution and diversity indices of land gastropods across selected localities in the Andaman group of islands.
MATERIALS & METHODS:
2.1 Study Area: 
The Andaman and Nicobar Archipelago, situated in the central part of the Bay of Bengal, comprises 572 islands (Jeeva et al., 2018). The southern tip of this archipelago is located 145 NM from the northern side of Indonesia and 750 NM from the eastern coast of India. The archipelago is sparsely populated compared with mainland India (Jeeva et al., 2018). This pristine environment supports the establishment of well-diversified coral communities. The archipelago is among the 12 mega-biodiverse hotspots and the 25 most endangered eco-regions in the world (Jeeva et al., 2018). Gastropod diversity in the Andaman Islands was studied at different locations in South, North and Middle Andaman. South Andaman is located between 11°27′00″ and 11°45′00″ N latitude and 92°30′00″ and 92°46′47″ E longitude. South Andaman features a mixture of evergreen and moist deciduous forests, along with coastal zones, providing diverse habitats for land molluscs. The area experiences a tropical, hot and humid climate, with average temperatures ranging from 18 °C to 36 °C. It receives rainfall for eight months of the year, averaging 3000-3500 mm. Tropical rainforests characterise the islands. The islands have a tropical climate with high humidity and rainfall, influenced by both the northeast and southwest monsoons. The average temperature remains relatively stable throughout the year, ranging from 23 °C to 31 °C. The Andaman and Nicobar Islands are divided into four regions: North and Middle Andaman, South Andaman, Little Andaman and the Nicobar Group. A total of 14 sampling sites were surveyed along the Andaman group of islands. The GPS coordinates of all sampling sites are presented in Table 1. A map showing the survey localities in the Andaman group of islands is also provided (Figure 1).









                   Table 1. Areas surveyed during the study period
	S.No.
	Study Sites
	Latitude
	Longitude


	1
	Dhaninallah, Rangat
	12.61614N
	92.95089E

	2
	Shyamkund, Rangat
	12.51693N
	92.85511E

	3
	Jagannathdera, Diglipur
	13.34645N
	92.98209E

	4
	Ramnagar, Diglipur
	13.09342N
	93.02962E

	5
	Parlob Island, Rangat
	12.40241N
	92.86973E

	6
	Nayasahar, BSI Garden
	11.59084N
	92.68927E

	7
	Aamkunj, Rangat
	12.8173N
	92.8885E

	8
	Interview Island
	12.97115N
	92.68646E

	9
	Mt. Manipur
	11.72282N
	92.73375E

	10
	Jagannathdera, Diglipur
	13.3918N
	93.2405E

	11
	Karmatang
	12.857412N
	92.915187E

	12
	Gandhinagar
	13.352860N
	93.010790E

	13
	Chidiyatapu, Sri Vijaya Puram
	11.515483N
	92.702700E

	14
	Narcondam Island
	13.451245N
	94.275546E



Figure 1: Map Showing the Survey localities in the Andaman group of islands                                                               [image: C:\Users\DELL\Desktop\Aditi Research paper\WhatsApp Image 2025-11-11 at 10.14.37 (1).jpeg]
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The present study was conducted at various locations in South Andaman, North and Middle Andaman, and Narcondam Island. Field surveys for sample collection were conducted from July 2024 to July 2025. A visual search survey method was used for gastropods in terrestrial habitats (Emberton et al., 1996). Field equipment, such as forceps, zip-lock bags and plastic containers, was used for the collection and safekeeping of specimens. The survey sites were examined using the line-transect and hand-picking methods. All possible macrohabitats of land snails, including rotten wood, leaves, trunks, leaf litter, trees, areas under rock surfaces, forest debris and humid areas where land snails were most likely to occur, were physically surveyed. For land gastropods, intensive field visits were conducted during their active period, specifically during and after rainfall, as well as in the early morning and at night. At least one living individual or dead shell of each species was collected as a voucher specimen and brought to the laboratory in wet or dry condition. Living specimens were collected and preserved in 70% ethyl alcohol in the field and returned to the laboratory for identification. Identification to species level was performed using taxonomic keys based on Ramakrishna and Dey (2007) and Mitra et al. (2005). Identified species were stored in suitable containers, labelled and preserved in the National Zoological Collection at the Andaman and Nicobar Regional Centre, Zoological Survey of India, Sri Vijaya Puram.

Estimation of Diversity and Distribution
Species diversity
The Shannon diversity index (Shannon & Weaver, 1949) was calculated as follows:
H’ = - Σ pi ln (pi), 
where H′ is the Shannon diversity index and pi is the number of individuals in the ith species as a proportion of the total population; ln(pi) is the natural logarithm of pi.
The formula used for calculating Simpson’s index (Simpson, 1949) was: D = 1- (Σ n*(n-1)/N*(N-1), where n is the number of individuals of a specific species and N is the total number of individuals of all species.
Pielou’s evenness index (J) was calculated using the Shannon diversity index (H′), and ln(S) is the natural logarithm of the total number of species (S) in the community. The formula for Pielou’s evenness index (Pielou, 1966) was: J′ = H′/H′max = H′/ln(S).
The relative abundance (percentage composition) of land gastropod species across the 14 sampling stations was calculated using the following formula.
Relative Abundance (%) = (Number of individuals of a species × 100) / Total number of individuals
Statistical analysis: Primer 6 was used for data conversion and analysis.

RESULTS:
A total of 186 specimens belonging to 27 species of land gastropods, 21 genera, 15 families and two orders were recorded from the surveyed localities in the present study. The complete list of collected species from the Andaman Islands is presented in Table 2. The order Stylommatophora was the dominant group, accounting for 22 species and 168 specimens (90.32% of the total abundance), while Architaenioglossa was represented by five species and 18 specimens (9.68% of the total abundance) (Figure 2). At the family level, the land gastropod community was largely structured by a few high-density groups. Bulimulidae was the dominant family, with 55 specimens (29.57% of the total abundance), followed by Chronidae with 39 specimens (20.97%) and Oxychilidae with 28 specimens (15.05%). Together, these three families constituted nearly two-thirds (65.59%) of the collected specimens. The remaining faunal structure showed a progressive step-down decline across intermediate and minor taxonomic groups. Intermediate representation was observed in Cyclophoridae (17 specimens; 9.14%), Achatinidae (10 specimens; 5.38%), Camaenidae (10 specimens; 5.38%) and Hygromiidae (8 specimens; 4.30%). Low-abundance families forming a minor community component included Pomatiidae (4 specimens; 2.15%), Canariellidae (4 specimens; 2.15%), Ariophantidae (4 specimens; 2.15%) and Gastrodontidae (3 specimens; 1.61%). The final low-abundance component comprised four singleton families, each represented by a single specimen (0.54% each): Pyramidulidae, Zonitidae, Clausiliidae and Neocyclotidae (Figure 3). The baseline community diversity indices showed a Shannon diversity index (H′) of 2.43, indicating moderately high diversity of land gastropods in the surveyed tracts of the Andaman Islands. Pielou’s evenness index (J′) was 0.74, Simpson’s diversity index (D) was 0.849 and Simpson’s dominance index was 0.151.














Table 2: List of Land Gastropods recorded in the Andaman group of Islands
	S.No.
	Order
	Family
	Species
	Specimens



	1
	Stylommatophora
	Pomitiidae
	Pomatias rivularis Eichwald, 1829
	4

	2
	Stylommatophora
	Camaenidae
	Bradybaena similaris A.Férussac, 1822

	5

	3
	Stylommatophora
	Camaenidae
	Amphidromus everetii Fulton,1896
	2

	4
	Stylommatophora
	Camaenidae
	Amphidromus liei Joshuathami Thach, 2018
	1

	5
	Stylommatophora
	Camaenidae
	Aegista herpestes Heude, 1885
	2

	6
	Stylommatophora
	Oxychilidae
	Oxychilus draparnaudi H.Beck, 1837
	10

	7
	Stylommatophora
	Oxychilidae
	Oxychilus alliarius Miller,1822
	17

	8
	Stylommatophora
	Oxychilidae
	Oxychilus cellarius O.F. Muller,1774 
	1

	9
	Stylommatophora
	Gastrodontidae
	Aegopinella nitidula Draparnaud, 1805
	3

	10
	Stylommatophora
	Pyramidulidae
	Pyramidulla pusilla, Vallot,1801
	1

	11
	Stylommatophora
	  Zonitidae
	Mesomphyx capnodes W.G.Binney,1857
	1

	12
	Stylommatophora
	Bulimulidae
	Bostryx turritus Broderip,1832
	55

	13
	Stylommatophora
	Achatinidae
	Subulina octana Bruguière,1789
	2

	14
	Stylommatophora
	Achatinidae
	Lissachatina fulica Ferussac,1821
	7

	15
	Stylommatophora
	Achatinidae
	Limicolaria flammea Müller, 1774
	1

	16
	Stylommatophora
	Clausiliidae
	Cochlodina dubiosa Clessin,1882
	1

	17
	Stylommatophora
	Chronidae
	Kalliella barrakporensis Pfeiffer, 1853
	5

	18
	Stylommatophora
	Chronidae
	Kalliella microconus Mousson, 1865
	34

	19
	 Stylommatophora
	Canariellidae
	Canariella planaria, Lamarck, 1822
	4

	20
	Stylommatophora
	Ariophantidae
	Tanyclamys indica, Godwin-Austen, 1883
	4

	21
	Stylommatophora
	Hygromiidae
	Monacha cartusiana O.F. Muller, 1774
	4

	22
	Stylommatophora
	Hygromiidae
	Monacha frequens Mousson,1859
	4

	23
	 Architaenioglossa
	Cyclophoridae
	Lagocheilus polynema Morch,11876
	4

	24
	Architaenioglossa
	Cyclophoridae
	Cyclophorus malayanus W.H. Benson,1852
	2

	25
	 Architaenioglossa
	Cyclophoridae
	Cyclophorus fulguratus Pfeiffer, 1852
	9

	26
	 Architaenioglossa
	Cyclophoridae
	Cyclophorus Herklosti, E.von Martens, 1861 
	2

	27
	 Architaenioglossa
	Neocyclotidae
	Neocyclotus dysoni L. Pfeiffer, 1853
	1




Figure 2. A pie chart showing the distribution of land gastropods by Order group in the Andaman group of Islands.


Figure 3. Relative abundance distribution of Land Gastropods in the Andaman group of Islands.


DISCUSSION:
In this paper, the diversity of land snails was studied across 14 sampling stations in South Andaman, North and Middle Andaman, and Narcondam Island. To date, a total of 1,138 species of land snails has been reported from India (Das & Aravind, 2026). Historically, the malacofauna of the Andaman and Nicobar Islands has been recognised for its high level of endemism and distinctiveness, with comprehensive records documented by the Zoological Survey of India (Subba Rao & Mitra, 1991; Ramakrishna et al., 2010). The collection of 27 species from the targeted field survey constituted approximately 19-24% of the historically reported island malacofauna, indicating that the islands retain notable biodiversity, while local communities are structured by selective high-density groups. The quantitative community metrics calculated from this dataset, specifically the Shannon diversity index (H′ = 2.433) and Pielou’s evenness index (J′ = 0.738), indicate a moderately rich malacological structure. However, these values also show that the community is influenced by dominance variations rather than uniform distribution across taxa. This structural pattern can be observed in the proportional distribution chart, where the order Stylommatophora dominated the assemblage at 90.32% of the total abundance (168 specimens), while Architaenioglossa represented only 9.68% (18 specimens) (Figure 2). When compared with continental malacofaunal hotspots such as the Western Ghats or the limestone forest tracts of Northeast India, island ecosystems generally display lower absolute species richness per macro-region but may maintain distinct local density structures (Aravind et al., 2005; Das & Aravind, 2026). The concentration of specific stylommatophoran snails may indicate adaptation to island micro-niches. This pattern contrasts with broader continental assemblage profiles in mainland India or Peninsular Malaysia, where families such as Camaenidae and Cyclophoridae frequently anchor the primary abundance tiers in tropical evergreen tracts (Foon et al., 2017). In the present survey, Cyclophoridae (17 specimens; 9.14%), Achatinidae (5.38%) and Camaenidae (5.38%) occupied intermediate roles. The distribution curve ended with a distinct group of families represented by only a single specimen, including Pyramidulidae, Zonitidae, Clausiliidae and Neocyclotidae, each accounting for a minor 0.54% fraction of the assemblage (Figure 3). This biological distribution pattern is consistent with island biogeographical frameworks, where geographical isolation can limit colonisation while supporting pools of rare and specialised taxa that occupy restricted ecological niches (Cowie et al., 2026). The observed Shannon score (H′ = 2.433), when contrasted with baseline studies from highly urbanised or fragmented mainland systems, suggests that the islands still retain important native biodiversity reserves, although they may face stress from biological invasions (Barman et al., 2025; Nandy et al., 2022). Uncontrolled habitat conversion across these fragile islands may replace native specialists with a more homogenised community dominated by widespread invasive pests. While previous research in the Andaman Islands has primarily focused on marine and intertidal coastal snails, the present terrestrial findings show that inland forest habitats of the Andaman Islands host notable biodiversity (Subba Rao & Dey, 2000; Ramakrishna et al., 2010). Sampling zones in South Andaman, such as Chidiyatapu and Mt. Manipur, recorded the highest species richness, closely corresponding with the presence of dense, undisturbed evergreen forest tracts that act as biodiversity refugia (Subba Rao & Mitra, 1991). These stable interior spaces protect micro-gastropods from harsh weather fluctuations by maintaining moist microhabitats and structural complexity (Kappes et al., 2006; Gheoca et al., 2023). In contrast, North and Middle Andaman showed an ecological shift towards tolerant and human-associated species such as Lissachatina fulica and Subulina octana. These species thrive in open, agricultural and disturbed landscapes. Their occurrence in these areas is consistent with observations that habitat disturbance can alter land-snail assemblages and favour more tolerant species (Douglas et al., 2013; Nurinsiyah et al., 2016). The findings show that land gastropod populations in the Andaman Islands are sensitive to environmental pressures. While undisturbed forests harbour diverse native species, progressive human interference can shift the baseline towards a few highly dominant species. Gastropods constitute an important component of the coastal and marine ecosystems of the Andaman and Nicobar Islands. Because of their sedentary nature, wide distribution and ability to accumulate contaminants in their tissues, they serve as useful bioindicators of environmental health. The islands are experiencing increasing anthropogenic pressures from tourism, shipping activities, urbanisation and coastal development, which may introduce heavy metals into marine habitats. Monitoring heavy metal accumulation in gastropods helps assess the extent of environmental pollution and provides early warning signals of ecosystem degradation. Furthermore, as some gastropod species are part of local food chains, evaluating their metal burden is important for understanding potential ecological and human health risks.
Conclusion
The present study documents land gastropod diversity across selected localities of the Andaman group of islands and provides a site-level baseline for an ecologically important island system. A total of 186 specimens representing 27 species, 21 genera, 15 families and two orders were recorded from 14 sampling stations. Stylommatophora formed the major component of the assemblage, whereas Architaenioglossa was represented by fewer species and specimens. The calculated diversity indices indicate a moderately diverse assemblage with comparatively even species distribution, although family-level abundance was concentrated in a few dominant groups. Forested localities, particularly Chidiyatapu and Mt. Manipur, supported higher species richness than comparatively disturbed lowland areas. These findings indicate that undisturbed terrestrial microhabitats, including leaf litter, decaying wood and moist forest-floor environments, remain important for land gastropod assemblages in the Andaman Islands. The results may support future taxonomic verification, long-term biodiversity monitoring and conservation-oriented assessment of terrestrial molluscan fauna in the archipelago.
Limitations
The study was limited to 14 selected sampling stations and may not represent the complete land gastropod diversity of the Andaman archipelago. Sampling did not cover all seasons, microhabitats or environmental gradients. Species identification was based mainly on morphology using available taxonomic keys; therefore, some records may require further expert review or molecular confirmation. Habitat variables such as soil moisture, canopy cover, vegetation structure and disturbance intensity were not quantitatively analysed.
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Relative Abundance (%)	
Bulimulidae	Chronidae	Oxychilidae	Cyclophoridae	Achatinidae	Camaenidae	Hygromiidae	Pomatiidae	Canariellidae	Ariophantidae	Gastrodontidae	Pyramidulidae	Zonitidae	Clausilidae	Neocyclotidae	29.57	20.97	15.05	9.14	5.38	5.38	4.3	2.15	2.15	2.15	1.61	0.54	0.54	0.54	0.54	Family





Stylommatophora	Architaenioglossa	0.9032	9.6799999999999997E-2	

1

image1.jpeg
92"0"0"E 93°0'0°E 94‘0]‘0"E
y
N
w E
o
s
r z
2 2
& L2
8 i
o
z z
=3 =3
g Le
& 8§
2 g
o =3
°7 re
- Legend -

@® Sampling_points

I Andaman District

0 15 30 60 Kilometers
SRS R |
T T T
92°00'E 93°00E 94°00"E




image2.jpeg




