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Ant faunal Diversity in Urban and Peri-Urban Habitats of Bolpur–Shantiniketan, West Bengal (Hymenoptera: Formicidae)

ABSTRACT
Ants are among the most successful eusocial insects, serving as key ecological indicators in urban ecosystems. This study documents 24 species representing 21 genera and 5 subfamilies across urban core, urban green, and peri‑urban habitats of Bolpur–Shantiniketan. Formicinae emerge as the dominant subfamily (11 species, 8 genera), followed by Myrmicinae and Ponerinae (5 species each), Dolichoderinae (2 species), and Pseudomyrmicinae (1 species). Diversity indices clearly show that habitat type strongly influences ant richness, with peri‑urban areas exhibiting the highest diversity index (2.672).
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1. INTRODUCTION
Ants are among the most diverse groups of insects and are widely distributed across India. In West Bengal, Mazumdar et al., (2022)
 documented 382 species under 65 genera of ants, but the number of publications remains relatively limited and fragmented. 
Surveys across several protected areas of West Bengal have enriched knowledge of ant diversity. Records include Chintamoni Kar Bird Sanctuary (Bhattacharjee, 2017), Bibhutibhushan Wildlife Sanctuary (Saha et al., 2019), Buxa Tiger Reserve (Ghosh & Sheela, 2008; Saroj et al., 2024), Bethuadahari Wildlife Sanctuary (Basu et al., 2013), and Joypur forest in Bankura (Mazumdar, 2022). Beyond these, researchers have also explored their diversity in culturally significant habitats such as sacred groves. Roy et al. (2012) documented ant species in the sacred groves of Serampore, Hooghly, while Mitra (2014) carried out similar studies in the sacred groves of Sonamukhi block, Bankura. Ant diversity in West Bengal has also been documented from specialized ecosystems. Roy et al. (2018) reported species from the mangrove belt of Purba Medinipur, while Bakra (2024a) identified seven invasive species in the Sundarbans. More recently, Bakra (2024b) revealed shifts in species composition following cyclone Yaas. Ant diversity studies in West Bengal have also focused on college campuses as microhabitats. Patra et al. (2025) investigated nesting habits at Bankura Christian College, Rong et al. (2025) examined diurnal activity and resource use at RKMVC College and RKMBH Campus in Rahara, and Mukherjee & Roy (2021) documented species diversity at Durgapur Government College. Urban and peri-urban surveys in West Bengal have highlighted the adaptability of ants to human-modified habitats. Studies include random surveys in Baruipur, Gangaduara, Ruby, and Serampore (Purkait, 2016; Saha & Das, 2020), records from Contai (Hazra, 2018) and South Kolkata (Purkait, 2017), investigations in Kolkata’s Agri-horticultural garden (Das & Sheela, 2022), Subhas Sarovar and Salt Lake (Das et al., 2023), and Rabindra Sarovar (Ghosh et al., 2005). Extending beyond Kolkata, Chanda (2017) documented ant distribution across forest, grassland, and human habitats around Midnapore town.
Collectively, these studies primarily document the local faunal diversity of ants in West Bengal. Though many more to be explored to know the local biodiversity and effects of urbanization on ant fauna.
 
Rapid urbanization is one of the most common forms of anthropogenic disturbance, leading to habitat fragmentation, simplification of vegetation structure, and alteration of microclimatic conditions. These changes profoundly influence insect communities, often resulting in reduced species richness and shifts in community composition (McIntyre, 2000; Shochat et al., 2006
). 
Bolpur–Shantiniketan, a rapidly expanding urban area in West Bengal, is characterized by a mosaic of urban cores, urban green areas, and peri-urban habitats. Despite its ecological and cultural significance, information on ant diversity from this urban landscape remains limited. Keeping on view, the present study aims to document the taxonomic composition, species richness, and diversity of ants across different habitat types in and around Bolpur–Shantiniketan, thereby providing baseline faunistic data for future taxonomic, ecological, and conservation-oriented studies on urban ant fauna.

2. MATERIALS AND METHODS
Study Area

Bolpur–Shantiniketan, located at 23.68°N and 87.68°E in Birbhum district, lies between the western plateau and the alluvial plains of the Ganga delta. The area has a tropical monsoon climate with clear wet and dry seasons. Its landscape is marked by undulating lateritic soil, prone to erosion locally called khoai, and sits at an average elevation of 56 meters. Vegetation is mostly dry deciduous, with Sal (Shorea robusta), Palas (Butea monosperma), and Acacia trees on lateritic soil, while greener patches grow near ponds and settlements. Urbanization has gradually reduced natural vegetation, replacing it with exotic plantations and built-up areas. 
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Fig. 1. Map of the study area
Sampling Method
Ant sampling was carried out between April 2025 and November 2025 across ten selected sites representing different levels of urbanisation in and around Bolpur-Shantiniketan. Specimens were primarily collected by hand-picking, along with pitfall trapping and sweeping.
 All collected specimens were preserved in 70% ethanol and subsequently identified using standard taxonomic keys and literature (Bolton, 1994; Bingham, 1903). 

Data analysis
List of ant species and the complete count of number of individuals for each habitat has been done for species richness and species diversity computation. The results were analysed using diversity indices to evaluate ant species diversity across three distinct habitat types: Urban core areas (UC), characterized by intense anthropogenic disturbance such as streets and buildings; Urban green open areas (UGA), including gardens, lawns, and campus vegetation; and Peri-urban areas (PUA), comprising agricultural fields, fallow lands, open grasslands, and scattered scrub vegetation. Shannon- wiener function 
(Shannon, 1948) was also used to compute the species diversity indices of ant living in each habitat. 
3. RESULTS

The present study reports, for the first time, 24 species of ants representing 21 genera and 5 subfamilies from above mentioned habitats of Bolpur–Shantiniketan (Table-1). Among these, Formicinae come into view as the most dominant subfamily, comprising 11 species under 8 genera, followed by Myrmicinae and Ponerinae with 5 species each in 5 genera. Dolichoderinae was represented by 2 species in 2 genera, while Pseudomyrmicinae was represented by a single species in one genus (Fig.1).

Table 1. Ant species recorded from different habitats of Bolpur-Shantiniketan
	Sl. No.
	Species
	UC
	UGA
	PUA

	Subfamily Dolichoderinae

	1. 
	Tapinoma melanocephalum (Fabricius, 1793)
	x
	x
	√

	2. 
	Iridomyrmex anceps (Roger, 1863)
	x
	√
	x

	Subfamily Formicinae

	3. 
	Anoplolepis gracilipes (Smith, 1857)
	x
	√
	√

	4. 
	Camponotus angusticollis (Jerdon, 1851)
	x
	x
	√

	5. 
	Camponotus compressus (Fabricius, 1787)
	√
	√
	√

	6. 
	Camponotus dolendus Forel, 1892
	√
	x
	x

	7. 
	Camponotus parius Emery, 1889
	x
	√
	√

	8. 
	Lepisiota bipartita (Smith, 1861)
	x
	x
	√

	9. 
	Oecophylla smaragdina (Fabricius, 1775)
	x
	x
	√

	10. 
	Paratrechina longicornis (Latreille, 1802)
	x
	√
	√

	11. 
	Plagiolepis jerdonii Forel, 1894
	x
	√
	√

	12. 
	Polyrhachis exercita (Walker, 1859)
	x
	x
	√

	13. 
	Carebara affinis (Jerdon, 1851)
	√
	x
	√

	Subfamily Myrmicinae

	14. 
	Meranoplus bicolor (Guérin-Méneville, 1844)
	√
	√
	√

	15. 
	Myrmicaria brunnea Saunders, W.W., 1842
	x
	√
	√

	16. 
	Pheidole roberti Forel, 1902
	√
	x
	x

	17. 
	Solenopsis geminata (Fabricius, 1804)
	-
	√
	√

	18. 
	Trichomyrmex destructor (Jerdon, 1851)
	√
	√
	x

	Subfamily Ponerinae

	19. 
	Bothroponera sulcata (Mayr, 1867)
	x
	√
	√

	20. 
	Brachyponera luteipes (Mayr, 1862)
	√
	x
	x

	21. 
	Diacamma indicum Santschi, 1920
	-
	√
	√

	22. 
	Leptogenys chinensis (Mayr, 1870)
	x
	x
	√

	23. 
	Pseudoneoponera rufipes (Jerdon, 1851)
	√
	-
	√

	Subfamily Pseudomyrmecinae

	24. 
	Tetraponera rufonigra (Jerdon, 1851)
	√
	√
	√


From Table 1, it is evident that among the three habitats, the Peri-urban areas (PUA) supports the highest species richness with 18 species, followed by Urban green open areas (UGA) with 13 species, and Urban core areas (UC) with 9 species. Of the 24 species recorded, Camponotus compressus (Formicinae), Meranoplus bicolor (Myrmicinae), and Tetraponera rufonigra (Pseudomyrmecinae) found in all three habitats. Notably, ten species are habitat-specific: six species (Sl. no. 1, 4, 8, 9, 12, 22) occur exclusively in PUA, another three (Sl. no. 6, 16, 20) are restricted to UC, and a single species, Iridomyrmex anceps is confined to UGA (Table 1).
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Fig. 2. Species and generic diversity of the subfamilies of Family Formicidae in the study area
Data collected during the present study are subjected to the analysis of species diversity indices for the available ant species across three different habitats, following the standard procedures described earlier. The species diversity indices among the three habitats (Table 2), the higher diversity index (2.672) found in PUA, followed by UGA (2.322) and UC (2.047).
Table 2. Species diversity indices of ant communities across habitat types

	Habitat Type

	No. of Individuals

(N)
	Shannon–Wiener Index (H′)

	Urban Core
	94
	2.047

	Urban Green Areas
	172
	2.322

	Peri-urban Areas
	298
	2.672
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Fig. 3.  Habitat-wise (%) Ant species distribution 
4. DISCUSSION
This study provides the first record of 24 ant species
, representing 21 genera across five subfamilies, from three specific habitats in Bolpur–Shantiniketan (Table 1). Of these, approximately 46% of species belong to the subfamily Formicinae.

The species composition of ants across the three habitats shows that Peri-urban areas (PUA)—including agricultural fields, fallow lands, and open grasslands are the most preferred habitat, with 79% of the species recorded. This is followed by Urban green open areas (UGA), comprising gardens, lawns, and campus vegetation, which support 54% of the species, and Urban core areas (UC), characterized by intense anthropogenic disturbances such as streets and buildings, where 41% of the species are found (Fig.2). The corresponding species diversity indices in Urban core areas (2.047), Urban green open areas (2.322), and Peri-urban areas (2.672), further demonstrate that ant species richness is strongly influenced
 by habitat type (Table 2).

Considering the subfamily‑wise analysis of habitat association, the single species Tetraponera rufonigra of Pseudomyrmecinae occurs across all three habitats, indicating that this group is not habitat‑specific in the Bolpur–Shantiniketan area. 
In contrast, the two species of Dolichoderinae are absent from the Urban core areas (UC), suggesting that they cannot persist in highly concrete environments. 
Members of the subfamily Myrmicinae show a clear preference for Urban green open areas (UGA), where four species are recorded, although they also occur, though less frequently in both UC (three species) and PUA (three species). Finally, the largest subfamily, Formicinae, displays a strong affinity for Peri-urban areas (PUA), with 10 species recorded; they are less represented in UGA (five species) and UC (three species), indicating that their preferred habitats are more closely associated with semi‑natural or wild environments than with human‑dominated landscapes.

Overall, the results demonstrate that urbanization significantly shapes ant community structure, with habitat heterogeneity and vegetation management serving as key drivers of species richness, evenness, and overall diversity. Conserving green spaces and peri-urban habitats is therefore crucial to maintaining ant biodiversity and the ecosystem services they provide in urban landscapes of eastern India.
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�Mention sampling design, specify the diversity index used and add ecological implication in one line





�Specify the Diversity index


�Incorrect comma placement after “et al.”


�Research gap is weakly framed


�Fix grammar and improve the sentence


�These citations are good but insufficient. The authors should mention more recent citations regarding the study.


�The study area description lacks quantitative ecological parameters such as vegetation cover percentage, canopy density, or land-use proportion. Since this is a diversity comparison study, habitat structure should be quantified.


�Number of pitfall traps?


Trap spacing?


Trap duration (24 hrs? 48 hrs?)


Baited or unbaited?


Sweeping effort standardization?





�How many sites per habitat type?


Were they equal?


Sampling frequency?
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Standardization?





�What do you mean by this?


�After careful revision of the result section the following points should be considered by the author(s):


No statistical comparison among habitats.


No P-value reported.


No evenness index.


No abundance data.


No dominance index.


No beta diversity comparison.


No invasive species discussion.


No community similarity analysis.





�Unless exhaustively verified, claiming “first record” is scientifically wrong.


�If no ANOVA or statistical test done → cannot claim “strongly influenced.”


�One species occurring across habitats does not mean the subfamily is non-habitat-specific.


�Absence does not prove inability to persist.


�Overinterpretation






