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Assessment of Ophidian Diversity In and Around Chitradurga Town, Karnataka

Abstract
Herpetofauna comprise amphibians and reptiles that are highly sensitive to habitat alteration, climate change, and pollution, making them valuable indicators of ecosystem integrity. Snakes are among the most fascinating yet misunderstood animals, although they play a crucial role in ecological communities. Semi-arid towns such as Chitradurga provide numerous microhabitats for both generalist and habitat-specialist snakes. The present study was conducted in Chitradurga town over one year, from June 2024 to June 2025, using opportunistic sightings and secondary data collection. The objectives were to document snake diversity, estimate sighting frequency and abundance, collect primary and secondary data from snake rescuers, and raise public awareness. The study recorded 19 snake species belonging to six families, with Colubridae accounting for 63% of the total species recorded. Non-venomous snakes comprised a greater proportion than venomous and mildly venomous species. Most species were classified as Least Concern, whereas the Red Sand Boa and Indian Rock Python were classified as Near Threatened. Seasonal variation showed that snake rescues were highest during the monsoon and post-monsoon months and lowest during the hot summer months. The Shannon diversity index indicated a moderately diverse snake community in the study area (H′ = 2.28). The community comprised common, moderately common, and rare species, indicating a relatively balanced distribution of individuals among species. The findings emphasise the importance of conserving snake diversity while addressing public safety. Regular monitoring, targeted awareness campaigns, and improved healthcare preparedness may facilitate human–snake coexistence.
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1. INTRODUCTION  
India supports a great diversity of flora and fauna (Roth-Monzón et al., 2018), with more than 45,500 plant species and over 91,000 animal species, together accounting for only 7–8% of the world's recorded species (Ministry of Environment and Forests [MoEF], 2008; Stephen et al., 2015). India also encompasses a wide range of habitats that support high biodiversity, including forests, grasslands, deserts, wetlands, mountains, and coastal ecosystems, and contains four global biodiversity hotspots (Gadgil & Guha, 1993; Myers et al., 2000). India is one of the world's megadiverse countries and supports remarkable herpetofaunal diversity because of its broad range of climatic zones, habitats, and geographical regions. The country is home to more than 600 amphibian species and over 650 reptile species, many of which are endemic to biodiversity hotspots such as the Western Ghats, Eastern Himalayas, and Indo-Burma region. This rich diversity plays a crucial role in ecosystem functioning, including pest control, nutrient cycling, and the maintenance of ecological balance (Das, 2002; Dinesh et al., 2023). Herpetofauna, comprising amphibians and reptiles, represent an important component of terrestrial and aquatic ecosystems because of their roles as predators, prey, and bioindicators of environmental health. They are highly sensitive to habitat alteration, climate change, and pollution, making them valuable indicators for monitoring ecosystem integrity. India harbours a rich diversity of herpetofauna owing to its varied climatic and geographical conditions, with many endemic species occurring in biodiversity hotspots such as the Western Ghats and Eastern Himalayas (Vitt & Caldwell, 2014; Dinesh et al., 2009). India is home to approximately 270 snake species, representing about 9% of the world's known snake diversity. This remarkable diversity is attributed to the country's varied climatic conditions, habitat heterogeneity, and unique biogeographical regions, particularly the Western Ghats, Eastern Himalayas, and Indo-Burma biodiversity hotspots (Uetz et al., 2020; Kalki et al., 2021). Snakes constitute one of the oldest and most diverse clades of vertebrates (Mohapatra et al., 2011). Among all animals, snakes are among the most fascinating yet misunderstood. Owing to myths, superstitions, and misinformation, people have feared snakes for centuries, although only a small proportion of snake species possess venom that is harmful to humans. Snakes play a crucial role in ecological communities by controlling rodent populations, protecting crops, and serving as important components of food webs (Mullin & Seigel, 2009). Karnataka is one of India's biologically diverse states and contains a variety of ecosystems (Myers et al., 2000). It is rich in floral and faunal diversity, with over 4,700 species of flowering plants (Bhat, 2014), over 500 bird species, approximately 200 mammal species, approximately 200 reptile species, and more than 150 amphibian species, many of which are endemic and threatened, particularly in the Western Ghats (Forest Survey of India [FSI], 2021). Mohapatra et al. (2024) estimated that Karnataka supports 142–143 reptile species, including snakes, lizards, turtles, and crocodilians (Ganesh et al., 2013; Mohapatra et al., 2024). Karnataka encompasses habitats ranging from the moist Western Ghats to dry, rocky landscapes, which support a high diversity of snakes (Jadhav et al., 2018; Whitaker & Captain, 2004). Snakes play a crucial role in terrestrial ecosystems as both predators and prey. They also act as indicators of ecosystem health by controlling pest populations that adversely affect agriculture (Vitt & Caldwell, 2014; Whitaker & Captain, 2004). Semi-arid towns such as Chitradurga provide numerous microhabitats for generalist and habitat-specialist snakes (Jadhav et al., 2018). Temporal sampling across seasons is essential for preparing preliminary species lists in these landscapes because seasonal climatic patterns, particularly the southwest monsoon, influence snake activity. Beyond biodiversity documentation, the presence of particular snake species is a direct public health concern. Clinical preparedness requirements vary depending on the presence of Russell's Viper, the Spectacled Cobra, the Common Krait, and the Saw-scaled Viper (Mohapatra et al., 2011; World Health Organization [WHO], 2019). In Karnataka and other parts of the country, limited knowledge of snake species, widespread myths, and fear often lead to the indiscriminate killing of snakes and unsafe first-aid practices following snakebite (Mukherjee & Mackessy, 2021). Chitradurga District contains various habitats, including rocky hills, scrub forests, agricultural fields, and dry deciduous forests, which support a rich diversity of snakes. These snakes play an important role in controlling rodent populations and maintaining ecological balance. Studying snake diversity in the region helps to clarify species distribution, habitat use, and conservation needs, which is essential for protecting the district's biodiversity (Khan et al., 2022; Whitaker & Captain, 2004).

Recent Indian evidence indicates that local inventories in human-dominated landscapes can provide useful baselines for describing snake assemblages and supporting habitat-management decisions (Ojha et al., 2025). Recent Indian work on snake diversity, ecology, and conservation has likewise highlighted the continuing need for consolidated species information and long-term monitoring (Dupare et al., 2026). Rescue records can complement direct observations by revealing temporal patterns of human–snake encounters; however, their interpretation should account for variation in reporting effort, human presence, species detectability, and identification accuracy (Kuttalam et al., 2025; Pyne et al., 2024).
Despite the available district-level and regional accounts, year-round information on snake diversity, relative abundance, seasonal rescue patterns, and local community perceptions remains limited for Chitradurga town. An integrated assessment combining field observations with verified rescue records is therefore needed to establish a local baseline for biodiversity documentation, public awareness, and snakebite preparedness.
The objectives of this study were to document snake diversity in the semi-arid city of Chitradurga; estimate the frequency of sightings and abundance; collect primary and secondary data from snake rescuers; understand perceptions within the local community; and raise awareness.


2. MATERIALS AND METHODS  
2.1 Study Area 
The town of Chitradurga is situated in central Karnataka. Its geographical coordinates are 14.23° N latitude and 76.39° E longitude, and its average elevation is approximately 732 metres above sea level. Chitradurga is well known for its rocky hills, semi-arid environment, and scrub vegetation, which together provide a mosaic of habitats suitable for various snake species. The region has distinct dry and wet seasons and a semi-arid climate. The southwest monsoon provides most of the precipitation, with an average annual rainfall of 576 mm. Winters are generally cooler, whereas summers are hot and dry. Scrubland constitutes most of the vegetation in and around the town, interspersed with rocky terrain, agricultural fields, and urban settlements. These varied habitat types support both venomous and non-venomous snake species and influence their distribution and seasonal activity.




Fig 1. Showing the location of the study area
 
2.2 Methodology 
The study was conducted over one year, from June 2024 to June 2025, using opportunistic sightings (Callaghan et al., 2020; Hutchens & DePerno, 2009) and secondary data obtained from local rescuers (Pernat et al., 2024), covering both dry and wet seasons to account for seasonal variation in snake activity. Websites such as Snakes of India and iNaturalist, along with field guides such as Snakes of India (Whitaker & Captain, 2004), were used for species identification. Photographs were taken during field surveys to support species identification and documentation. Rescue records were validated by verifying the date, location, species identity, and supporting photographs, wherever available. Duplicate records referring to the same rescue event were identified by cross-checking these details and excluded from the analysis to avoid overestimation.

2.3 Data Analysis (Quantitative Analysis) 
To assess species diversity and abundance, all observations were subjected to the following quantitative analyses:
i. Relative Abundance (A) = a/Nx100. 
where a = the total population of a particular species and N = the total population of all species (Curtis & McIntosh, 1950).
ii. Frequency (F) = m/M x 100. 
where m = the number of months in which the species was recorded and M = the total number of months (Misra, 1968).
iii. Shannon Diversity Index (H′) - Calculated to determine species diversity considering richness and evenness: H′ = – Σ (pi × ln pi) 
where pi is the proportion of individuals of a species relative to the total number of individuals recorded (Shannon & Weaver, 1949; Magurran, 2004).
3. RESULTS AND DISCUSSION
3.1. Comprehensive checklist of snakes recorded during the study  

During the survey in Chitradurga town, 19 snake species belonging to six families were recorded (Table 1).
Table 1 - Checklist of Snake species in the study area 
	SL. No.
	Scientific name
	Common name
	Family
	Venom
Category
	IUCN
Status

	1
	Eryx johnii
	Red Sand Boa
	Boidae
	NV
	NT

	2
	Argyrogena fasciolata
	Banded Racer
	Colubridae
	NV
	LC

	3
	Boiga trigonata
	Common Cat Snake 
	
	MV
	LC

	4
	Dendrelaphis tristis
	Common Bronzeback Tree Snake
	
	NV
	LC

	5
	Coelognathus helena
	Common Trinket Snake
	
	NV
	LC

	6
	Fowlea piscator
	Checkered Keelback
	
	NV
	LC

	7
	Ahaetulla oxyrhyncha
	Indian Vine Snake
	
	MV
	LC

	8
	Lycodon aulicus
	Common Wolf Snake
	
	NV
	LC

	9
	Lycodon flavicollis
	Yellow-collared Wolf snake
	
	NV
	LC

	10
	Ptyas mucosa
	Oriental Rat Snake
	
	NV
	LC

	11
	Lycodon fasciatus
	Russell‘s Wolf Snake
	
	NV
	LC

	12
	Oligodon taeniolatus
	Variegated/Streaked Kukri Snake
	
	NV
	LC

	13
	Oligodon arnensis
	(Banded Kukri) Arani Kukri
	
	NV
	LC

	14
	Bungarus caeruleus
	Common Krait
	Elapidae
	V
	LC

	15
	Naja naja
	Indian Spectacle Cobra
	
	V
	LC

	16
	Daboia russelii
	Russell‘s Viper
	Viperidae
	V
	LC

	17
	Echis carinatus
	Saw Scaled Viper
	
	V
	LC

	18
	Python molurus
	Indian rock python
	Pythonidae
	NV
	NT

	19
	Indotyphlops braminus
	Brahminy blind Snake
	Typhlopidae
	NV
	LC


Note : NT-Near threatened, LC Least Concern, NV- Non Venomous, MV-Mildly Venomous, V-Venomous.

Colubridae dominated the species composition, accounting for 63% of all recorded species. Boidae, Typhlopidae, and Pythonidae each had the lowest share, at 5%, whereas Viperidae and Elapidae each contributed 11% (Fig. 2). This dominance may be attributed to the high ecological adaptability and habitat plasticity of colubrid snakes, which enable them to occupy a wide range of environments, including rocky outcrops, scrub forests, agricultural landscapes, and peri-urban habitats (Das, 2002; Whitaker & Captain, 2004). This pattern suggests that Chitradurga's habitat structure and climate favour colubrid diversity.

Most of the 19 snake species recorded were non-venomous (Fig. 3). The high proportion of non-venomous species indicates that a substantial component of the local snake fauna contributes to ecosystem functioning by regulating rodent and other pest populations, thereby providing important ecological services without posing a significant threat to humans (Das, 2002; Whitaker & Captain, 2004). The occurrence of all four medically important venomous snakes of India, i.e., the Indian Spectacled Cobra, Russell's Viper, Common Krait, and Saw-scaled Viper, highlights the ecological significance of the area while also emphasising its public health importance because of the risk of snakebite incidents (Mohapatra et al., 2011; Whitaker & Captain, 2004).

Snakes were further categorised as rare (R) or common (C) based on their frequency of occurrence. The Red Sand Boa, Banded Racer, Banded Kukri, and Indian Rock Python were among the rarely sighted species because of their lower abundance, secretive behaviour, and specific habitat requirements (Kalki et al., 2021; Whitaker & Captain, 2004). However, the Common Wolf Snake and Checkered Keelback were fairly common, whereas the Cobra and Rat Snake were recorded most frequently during the study, as they are highly adaptable and commonly occur in agricultural fields and human-dominated landscapes (Kalki et al., 2021). According to the IUCN, only two of the 19 species, i.e., the Indian Rock Python and Red Sand Boa, were classified as Near Threatened, whereas the remaining 17 were classified as Least Concern (Table 1).
          
  Fig 2: Percentage distribution of families                  Fig 3: Venom category

3.2. Monthly incidence of snake rescue

From June 2024 to June 2025, rescue teams recorded 343 snakes representing 19 species in the study area. The Indian Spectacled Cobra was the most frequently rescued species, with 98 rescues. The Oriental Rat Snake ranked second, with 66 rescues, followed by Russell's Viper and the Checkered Keelback. Several species were rare in the rescue records. The Banded Kukri, Red Sand Boa, Brahminy Blind Snake, and Yellow-collared Wolf Snake were recorded only once or twice. Species such as cobras, rat snakes, and Russell's vipers were recorded more frequently because they can occupy diverse habitats and readily find food near farms and human settlements. Species recorded in lower numbers may require specific habitat conditions, occur in smaller populations, and remain concealed for much of the time, making them more difficult to detect during surveys (MacKenzie et al., 2002; Whitaker & Captain, 2004).


Month-wise data indicated that the highest number of rescues occurred in November (n = 41), followed by August (n = 37), July (n = 36), and June (n = 30). Rescues also occurred in other months, including March (n = 12), April (n = 15), and February (n = 17) (Fig. 5). Snake rescues were highest during the monsoon and post-monsoon months, particularly in November, August, and July, and lowest during the hot summer months. This pattern may be related to increased snake activity, prey availability, and displacement caused by rainfall, resulting in more human–snake encounters during wetter periods (Barhadiya et al., 2024; Whitaker & Captain, 2004).
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 Fig 4: Total species recorded in a year           Fig 5 : Monthly incidence of snake rescue

3.3. Diversity index 
The Shannon diversity index was H′ = 2.28, indicating a moderately diverse snake community in the study area. This result suggests that, although species such as the Indian Spectacled Cobra and Oriental Rat Snake were more abundant, no single species overwhelmingly dominated the assemblage. The community comprised common, moderately common, and rare species, reflecting a relatively balanced distribution of individuals among species. Moderate diversity values indicate the availability of varied habitats and ecological resources capable of supporting multiple snake species with different ecological requirements (Magurran, 2004; Shannon & Weaver, 1949; Whitaker & Captain, 2004). Uneven species-abundance distributions are common in natural communities, in which a few adaptable species tend to be abundant, while others occur less frequently because of habitat specialisation, lower population densities, or limited detectability (Magurran, 2004).

4. Conclusions
The study recorded 19 snake species from six families in and around Chitradurga town, indicating that the semi-arid urban and peri-urban landscape supports a moderately diverse ophidian assemblage. Colubridae was the dominant family, whereas Boidae, Pythonidae, and Typhlopidae were represented by fewer species. Non-venomous species constituted a major proportion of the recorded fauna; however, the occurrence of the Indian Spectacled Cobra, Common Krait, Russell's Viper, and Saw-scaled Viper shows that the area also has public health relevance. Rescue records were more frequent during the monsoon and post-monsoon periods, suggesting seasonal variation in snake activity and human–snake encounters. The Shannon diversity index (H′ = 2.28) indicated moderate diversity, with a mixture of common, moderately common, and rarely recorded species. These findings may support local biodiversity documentation, public awareness, and snakebite preparedness planning. Continued monitoring, improved rescue-data recording, and community education are needed to promote coexistence between people and snakes.
Limitations
This study was based mainly on opportunistic sightings and secondary rescue records, which may have been influenced by reporting bias, rescue-call frequency, human settlement patterns, and uneven search effort. The survey covered only one year; therefore, long-term temporal trends could not be established. Habitat-specific abundance, GPS-based distribution, sex and age structure, and detection probability were not assessed. Some species identifications and taxonomic names require verification, particularly where names in the table and plates differ. Snakebite data require a clearly stated source and time period. Future studies should use standardised field surveys, verified rescue databases, and multi-year monitoring.
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PLATE : Various types of Snakes
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Fig 6 : Banded Kukri  	                               Fig 7 : Common Cat Snake    (
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                          Fig 8 : Green Vine snake                             Fig 9 : Russell’s Viper
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           Fig 10 : Common Bronzeback Tree Snake     Fig 11 : Variegated/Streaked Kukri Snake
 	
	             Fig 12 : Indian rock python              
	                   Fig 13 : Common Krait


 	
	                     Fig 14 : Red Sand Boa
	                  Fig 15 : Brahminy blind Snake


 	
	       Fig 16 : Indian Spectacle Cobra
	     Fig 17 : Checkered Keelback
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Fig 18 : Yellow Collared Wolf snake 	        Fig 19 :Oriental Rat Snake      	Fig 20 :Common Trinket Snake
	
            Fig 21 : Common Wolf Snake	                      Fig 22 : Saw Scaled Viper












            Fig 23: Russell's Wolf Snake                         Fig 24 : Snake hook and bag
3
Fig 25 :  Field Photos during Snake Rescue
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