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Original Research Article
Ecology of Snakes in Captivity in Rajiv Gandhi Zoological Park, Katraj, Pune, Maharashtra
Abstract: 
Snakes are a crucial part of the ecosystem, both as prey and predators. Being a wild animal and not usually sighted by ordinary man, they are often found in captivity in zoos. The study of these creatures in captivity gives an important insight into how captivity can affect their natural ecological behavior and contributes to their welfare in captive management, along with effective zoo management. The study aims to understand the habitat utilization, feeding practices, behavioral adaptations, and enclosure building in the Rajiv Gandhi Zoological Park in Katraj, Pune, Maharashtra. The data were collected through onsite behavioral observation, enclosure assessments, zookeeper interviews, and sample collections from enclosures of multiple snake species. Data on diet distribution showed greater percentage of rats in diet, keelback dominated the average quality of diet. Detailed veterinary health came management protocols were collected from the zoo which put light on the health status of the snakes in captive condition. These findings underscore the Importance of replicating the artificial ecological environments for the snake species according to their natural environments, which differ from species to species, alongside incorporating ecological principles into enclosure building and management. The study was conducted to contribute to the systematic ideas on the welfare of captive snakes with a broader conceptualization of conservation and educational objectives within zoological institutions. 
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1. INTRODUCTION 
Captivity is a state of being held in a confined space for a particular period of time, for a specific reason. Captive animal means any wild animal, specified in Schedule I, II, III or IV, which is captured, kept or bred in captivity (Zoo and Related Legislation,1991). Inspite of providing enrichments animals that are kept in captive environment face various challenges as the artificially provided environment are totally different from their natural ones. Restricted space, lesser activity, available food, hygiene and maintained environment. All of these aspects and situations affect their lifestyle, physical and analogical characteristics to a great extent (Perdue  2020). Similarly, snakes when met with different circumstances undergo difference in daily aspects of life at various scales. Be it stress or their physical, morphology or metabolical aspects. Reptiles need special care than other animals when kept in captivity (Warwick et al. 2019 and Spain et al. 2020). There are many reasons for it. As reptiles are ectothermic animals and they are found in every part of the world except Antarctica (Vitt & Caldwell 2014 ans Pough et al. 2016). As told by Wilkinson et al. 2016 reptiles are among the longest living species on the planet (Tortoises and Crocodiles). There are around 300 species of snakes in India, of which around 60 species are venomous, 40 are moderately venomous and around 180 are non venomous (Whitaker and Captain, 2004). Snakes are mainly kept in captivity due to some specific reasons including, informative/educational purpose (Zoological parks), as pets and as research animals (Warwick 2019; Cargill, 2022). Reptiles are habitat specific, captive condition which fails to provide it can have serious consequences for their health (RSPCA, 2002; Gordon, 2013). Studying captive snake ecology becomes necessary for several reasons such as; understanding the differences between captive and wild conditions can shed light on the physiological and behavioral adaptations of snakes and the consequences of these adaptations for their survival and reproduction. By studying these differences, we can gain insights into the plasticity of snake biology and their capacity to adapt to changing environments (Warwick et al. 2021; 2018). Understanding how captive snakes are different from snakes can help us learn about the physical and behavior changes that snakes go through. This can also show us how these changes affect the survival and reproduction of snakes (Natusch and Lyons 2015; Warwick et al. 2021; 2018). A thorough understanding of captive snake ecology is necessary to ensure the welfare of these animals and enhance their potential for educational and conservation purposes (Warwick et al.  2018; 2013). The exploration of snake ecology in both their natural habitats and in captivity is essential for a comprehensive understanding of these remarkable creatures. It allows us to appreciate their significance in the ecosystems they inhabit, contributes to their conservation, enhances the quality of their lives in captivity, and fosters scientific research and education (Beri and Bhaumik 2025; Lee 2025). With this background study aim to know the reptiles and their management in educational captive state like the zoological park. In this project, we delve deeper into the specific aspects of snake ecology, comparing their natural and captive environments, and highlighting the importance of this knowledge in the broader context of wildlife conservation and animal welfare at Snake park of the Rajiv Gandhi Zoological Park, 
2. MATERIALS AND METHODS
2.1 Study Area: 
The Rajiv Gandhi Zoological Park in Pune, Maharashtra, covers an area of approximately 130 acres (52.6 hectares). The zoological park serves as a recreational aspect for the visitors and an educational purpose as well. The start of the establishment of the zoological park dates back to 1953 with the formation of the snake park, which focused more on the conservation and breeding of snakes. Over the years, it was expanded into a bigger zoological park, including other animals as well. The zoological park showcases a diversity of animals within. The zoo also participates in captive breeding programs to help conserve and protect endangered animals.  There are exclusively two different divisions within the Zoological Park. The first one is the general zoo, including all the animals except the reptiles, while the other division, known as the “Snake Park,” includes all the caged reptiles.  The snake park within the Zoological Park is the principal site of interest for the project work. It inhabits not only a wide variety of snakes but also lizards, members of the crocodilian and testudines orders.      
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Fig 1 : Entrance of the Zoological Garden
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            Fig 2 :   Zoological Park                                   Fig 3 : Entrance to the Snake Park 
2.2. Methodology: 
Study was carried out from June 2023 to July 2023, with methods such as; focal observation, keeper’s interview, analysis of space occupancy and scat collection. Data on movement, temperature, feeding, moulting, and general conduct of the reptiles were observed through visual focal method (Altmann 1974). The study involves observation of the habitat provided to the reptiles according to their preferred habitat (Warwick et al. 2019). Observations were photographed using Nikon D3200. Questionnaire on cleaning, maintenance, handling, feeding, medical check-ups, management, etc. were asked to the keepers and data were gathered (Pacheco et al. 2024). Study also involved analysis of scat to know the feeding ecology of snakes, scat samples were collected dried and anlayzed to check for their preliminary diet (Scott et al. 2014).
3. RESULTS AND DISCUSSION 
3.1. General overview :

Study revealed the presence of 9 snakes at the study area (Table 1). Individual sample count was dominated by Indian cobra and checkered keel back with 7 individuals and each, Floowed by rat snake (n=5), Rusell’s viper and Bamboo pit viper(n=2) and lease were Reticulate python and banded wolf snake with only one individual (Table 1 & Fig 4). Enclosure size and description was also noted down to check for the utilisation of enrichment space by individual snakes(Table 1). 
Table 1: Showing number of snakes and enclosure parameters  
	Sl No.
	Species
	Scientific Name
	Sample 

Count
	    Enclosure 
size
	Enclosure description  

	1. 
	Oriental rat snake
	Ptyas mucosus (Linnaeus, 1758)
	5
	16 ft x 16 ft  
	Pit with 6 ft high wall. Asbestos roof. Soil substrate. Logs. 3 ft x 4 ft water pool. Signboard present, but no barrier. 

	2. 
	Reticulated python
	Malayopython reticulatus (Schneider, 1801)
	1
	14 ft x 14 ft x 8 ft 
	Cage. Wired roof with asbestos covering. Soil substrate. Stones and logs. 6 ft x 7 ft water pool having very little water. Two plants, logs. Signboard present with barrier. 

	3. 
	Banded wolf snake
	Argyrogena fasciolata (Shaw, 1802)
	1
	2.5 ft x 1 ft x 1.5 ft 
	cage with glass front. Stone chip substrate. Artificial plant and log. Light tube affixed on wire roof. Circular glass water pot, 3 inches in diameter. Signboard and barrier present. 

	4. 
	Russell's Viper
	Daboia russelii (Shaw & Nodder, 1797)
	3
	16 ft x 7 ft 
	Pit. Gravel substrate. 

Vegetation, logs observed. 7 ft x 5 ft pool. Signboard present, but no barrier 

	5. 
	Montane Trinket Snake
	Coelognathus helena monticollaris (Schulz, 1992)
	2
	2.5 ft x 1 ft x 1.5 ft 
	cage with glass front. Stone chip substrate. Plants and small logs. Light tube affixed on wire roof. Circular glass water pot, 3 inches in diameter. Signboard and barrier present 

	6. 
	Bamboo pit viper
	Craspedocephalus gramineus (Shaw, 1802)
	2
	2.5 ft x 1 ft x 1.5 ft 
	Cage with glass front. Stone chip substrate. Large stone. Light tube affixed on wire roof. Glass water pot. Signboard and barrier present.

	7. 
	Indian cobra
	Naja naja (Linnaeus, 1758)
	7
	12 ft x 12 ft 
	Pit with gravel substrate. Wired mesh present around. Logs present. 3 ft x 4 ft water pool. Signboard present, but no barrier. 

	8. 
	Checkered keelback
	Fowlea piscator (Schneider, 1799)
	7
	15 ft x 7 ft 
	pit. Stone substrate with dry leaves. 6 ft x 4 ft water pool. Logs. Signboard present, but no barrier except a wired mesh around the wall. 

	9. 
	Indian python
	Python molurus (Linnaeus, 1758)
	3
	14 ft x 14 ft x 8 ft 
	Cage. Wired roof with asbestos covering. Soil substrate. Stones and many logs. 6 ft x 7 ft water pool having very little water. Two plants. Signboard present with barrier. 


 The size of the enclosure and the pools are designed according to the CZA protocol, and total individuals housed in the cages. (Master Plan (2011-2031) and RSPCA, 2019) guidlines suggest that the enclosure dimension must allow the snake to move freely along the enclosure and also helps the snake to stretch its body fully, in this regards the enclosures are well constructed. The enclore should also provide some hiding shelters to promote snake to utilize in order to avoid stress which help in the reduction of stretiotypic behavior and enhance their natural behaviors as suggested by the Federation of British Herpetologists along with which the temperature and humudity must also be maintained. 
3.2. Feeding ecology
3.2.1. Diet Pattern :

From the questionnare survey of the keepers it was known that the all the species were fed only once a week.  Snakes were usually fed  after 7PM, batch wise in the dark feeding room based on their diet preference, feeding intervals, quantity, distribution and feeding demand (Table 2). Only exception is the Python molurus which was observed feeding once in two weeks. 

Table 2: Showing the detailed diet chart of species 
	Sl.no
	Name of Species
	Diet
	Quantity
	No. of Snakes
	Min Food
	Max Food

	1. 
	Ptyas mucosus 
	Rats
	4-5 rats per snake
	5
	20 rats
	25 rats

	2. 
	Malayopython reticulatus 
	Domestic fowl
	1 fully grown domestic fowl
	1
	1 fowl
	1 fowl

	3. 
	Argyrogena fascialata
	Rats
	1-2 rats per snake
	1
	1 rat
	2 rats

	4. 
	Daboia russelii 
	Rats
	3-4 rats for each adult snake
	3
	9 rats
	12 rats

	5. 
	Coelognathus helena monticollaris 
	Rats
	1-2 rats per snake
	2
	2 rats
	4 rats

	6. 
	Craspedocephalus gramineus 
	Rats
	2-3 rats per snake
	2
	4 rats
	6 rats

	7. 
	Naja naja 
	Rats
	3-4 rats per snake
	7
	21 rats
	28 rats

	8. 
	Fowlea piscator 
	Fish (lake fishes)
	2-8, sometimes 10 fish per snake
	7
	14 fish
	70 fish

	9. 
	Python molurus 
	Domestic fowl
	1 fully grown domestic fowl per snake
	3
	3 fowl
	3 fowl


They are fed once a week because reptiles are cold-blooded creatures, and within the enclosure, their activities are limited resulting in low metabolism. To avoid overeating and fat accumulation, they are fed at a particular interval and given time to digest, while also saving them from the stress of being in the cages for the whole week (Secro 2009). Python molurus  were observed to be fed once in two weeks, as feeding once in two week is absolutely normal in them even at the natural environmental conditions. Pythons naturally feed with long intervals in the wild also their feeding depends on the size of the prey and slow metabolism as they undergo prolong digestion (Secor and Diamond 1998).
3.2.2. Diet distribution and feeding demand: 
66.7% of the snake species are fed with rats, making rodents the primary food item. arnivorous snakes in captivity require species-specific diets based on natural feeding habits.                                          
This uneven distribution suggests that rodents are the staple food for most species in the enclosure as rodents are distributed in all kind of habitat types and are easy available to snakes as food source, rodents act as predominant prey for snakes in tern snakes help in ecological balance by feeding on them and controlling the pest in tern also helps to humans by avoid damage of agricultural fields by rats (Whitaker and Captain 2004). The small representation of piscivorous and avivorous diets should be considered when assessing ecological balance and dietary enrichment strategies in captivity as the piscivore snakes and avivores predominantly diet specific and habitat specific piscivores are predominantly found in the aquatic and semi aquatic habitats where the stable food for them are predominantly fishes. Snakes that inhabits trees and semi-arboreal forest habitats rely on birds as their primary diet. All their diet patterns has their own role to play in maintaining the balance in the ecosystem and also shows the habitat specificity and nisch specificity avoiding disturbances with other snakes (Shine 1991)
3.2.3. Feeding Demand per Enclosure (Total Food Load) 
Table 2 also shows species wise feeding demand, the highest food load per feeding was found to be of Naja naja (21–28 rats). Fowlea piscator has the most variable diet (14–70 fishes). Suggests flexible or opportunistic feeding. Python molurus and M. reticulatus have low-frequency, high-bulk feeding (1 fowl per large snake) Fig :6. 
The data indicate a considerable interspecies variability in food quantity, reflecting differences in metabolic needs, size, and feeding frequency. Quantification in rats or fish equivalents allows standardization but should be interpreted with caution due to caloric density differences across prey types (Karasov and Martinez 2002)
3.3. Preliminary examination of scat samples 

Scat samples of certain species were observed in order to perform simple observatory pre-liminary tests for the composition of the diet. The resultant of the analysis is as follows ; 
	 Sl No
	Species
	Scat description
	Color
	Residue

	1. 
	      Banded Racer 

(Argyrogena fascialata) 


	Clumped into a spherical ball-like structure. Rough texture.
	Dark greyish to brown. 


	-Hair-like substance covered the exterior. Soft and semi-solid texture

	2. 
	Trinket (Coelognathus helena monticollaris) - 
	Coarse appearance. Dry, leaf litter-like texture.
	Light brown
	White residue was evident, marking the presence of digested bones

	3. 
	Indian Spectacled Cobra (Naja naja) 


	Round, big clumps. Ball-like structure. Semi-solid.
	Gray  
	Upon separation of clumps, white residue was observed with some hair-like particles.

	4. 
	Rat Snake (Ptyas mucosus) 
	Liquid-like residue and clumped sample.  
	Yellowish to light brown.
	Hair residue was present.

	5. 
	Indian Rock Python (Python molurus) 
	Liquid, smelly, and contained solid particle sample.
	Brown and the liquid was dark yellowish.
	White, liquid-like residue was evident in the sample.  

	6. 
	Russell’s Viper (Daboia russelii) 


	coarse. Grain-like, soft and discrete
	Dark brown to black
	- White residue was noticed, which inferred the presence of bone digestion. 

-A few small, grey, brownish to black hairs were also seen in the sample


Preliminary analysis of scat in captive environmental condition provides insights on the health condition of the snakes, the adequacy of the diet can be know, it helps the vaternarians to analize the gut health health of the snakes(Putman 1984).
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3.3. Diseases and medication 
(Based on secondary data collected from the zoo veterinary department): 
· Diagnosis: In Rajiv Gandhi Zoological Park, diagnosing diseased animals involves a combination of routine health monitoring, physical examinations, diagnostic tests, and collaboration with veterinarians who specialize in exotic and zoo animal medicine. Every week, they examine the animals present in the snake park. Here’s an overview of the diagnostic process for diseased animals in the zoo. 
1. Routine Health Monitoring: Zoo staff regularly monitor the health of animals by observing their behaviour, appetite, and physical condition. Any noticeable changes in behaviour or appearance may be an initial indicator of a health issue. 
2. Physical Examinations: Zoo veterinarians and trained zookeepers conduct physical examinations of the animals. This includes visual inspection, palpation, and, if possible, auscultation (listening to internal sounds with a stethoscope) to identify abnormalities. 
3. Diagnostic Tests: Diagnostic tests are an essential part of the diagnosis process. These tests may include blood work (haematology and biochemistry), radiography(X-rays), ultrasound, endoscopy, and other imaging techniques. These tests help identify specific health issues, such as infections, organ abnormalities, or injuries. 
4. Collaboration with Specialists: Zoo veterinarians often collaborate with specialists in various fields of veterinary medicine, including pathology, radiology, and surgery, to interpret diagnostic results and develop treatment plans.
5. Quarantine and Isolation: When an animal displays signs of illness, it may be quarantined or isolated to prevent the spread of the disease to other animals in the zoo. This also allows for more focused care and monitoring. 
6. Preventive Measures: Zoos also prioritize preventive measures to maintain the health of their animals. This includes regular vaccinations, parasite control, and maintaining optimal living conditions. 
According to study and interviews of the staff, it was implied that captive snakes are usually affected by the parasitic infections, which are treated by the veterinary officials through the process of deworming. The medication only involved regular checkups and frequent deworming of the snakes. 
  De-Worming:  
Deworming is a crucial practice involving the administration of anthelmintic drugs to animals, commonly known as wormers or dewormers, with the aim of eliminating parasitic worms. This preventative care regimen holds significance in: 
Reducing Parasites: By targeting both internal and external parasites, deworming plays a vital role in maintaining the overall well-being of animals. 
Improving Health: The process contributes to enhancing the health of pets, ensuring they are free from the harmful impact of various worms. 
Preventing Transmission: Deworming not only safeguards the health of the animals but also serves as a preventive measure against the transmission of parasites to both the pet owners and their human family members. 
Deworming medications exhibit diverse mechanisms of action, addressing specific types of parasites. Overall, deworming emerges as a proactive measure for maintaining the health and vitality of animals while ensuring the well-being of their human counterparts. 
  De-worming in snakes: 
Deworming in snakes kept in captivity is an essential aspect of their healthcare regimen to address potential parasitic infections. Snakes, like other animals, can be susceptible to internal parasites, and deworming helps prevent and manage these infestations. Here are some key points to consider: 
1. Purpose of Deworming: Deworming in captive snakes is aimed at eliminating internal parasites that may affect their gastrointestinal system. These parasites can include various worms, such as nematodes and cestodes, which might be acquired through contaminated food sources or other environmental factors. 
2. Types of Dewormers: Deworming medications for snakes come in different forms, including oral medications and topical solutions. The choice of dewormer depends on the type of parasites being targeted and the snake species. Commonly used anthelmintics for snakes include fenbendazole and ivermectin. 
3. Frequency of Deworming: The frequency of deworming depends on several factors, including the snake's age, health condition, and risk of exposure to parasites. Young snakes or those with a history of parasitic infections may require more frequent deworming than healthy adults. 
4. Administering Dewormers: Administering dewormers to snakes can be challenging, as they may not readily accept oral medications. Methods include mixing medications with their food, using a feeding tube, or relying on specially formulated medicated prey items. The chosen method depends on the individual snake's behavior and preferences. 
5. Preventive Measures: Maintaining proper hygiene in the snake's enclosure, providing a clean water source, and ensuring a balanced and healthy diet are crucial preventive measures. Regular veterinary check-ups and faecal exams can help detect and address parasitic issues promptly. 
6. Observation After Deworming: After deworming, snakes should be closely monitored for any signs of adverse reactions or changes in behavior. If there are concerns, contacting a veterinarian is essential. 
Deworming is a vital component of snake care in captivity, contributing to their overall health and well-being. However, it should be approached with caution, and consultation with a reptile veterinarian is highly recommended for tailored advice based on the specific needs of the snake. 
4. CONCLUSION: 
The study on the “Ecology of snakes in captivity at Rajiv Gandhi Zoological Park, Katraj, Pune, Maharashtra” aimed to yield a wealth of information, shedding light on various facets of snake diet practices, health, and overall well-being when subjected to controlled environments. Through meticulous observations and collaborative efforts with veterinary professionals and animal keepers, we gathered valuable insight that contribute significantly to the understanding of snake ecology in captive environment. The analysis of diets provided in captivity has revealed the need for a balanced and nutritionally adequate approach. Recognizing the importance of diverse diets and innovative feeding techniques, it was advocated for a holistic nutritional strategy that enhances the snake's health, reproductive success, and longevity in captivity. 
The research work emphasizes the pivotal role of environmental enrichment in captivity. By mimicking aspects of their natural habitats, such as climbing structures and hiding places, an environment was created that promotes physical and mental stimulation. This, in turn, fosters natural behaviors, reduces stress, and contributes to the overall well-being of captive snakes. The findings serve as a guide for snake enthusiasts, breeders, and caretakers, providing practical insights into creating and maintaining captive environments that prioritize the welfare of these captivating reptiles. As one delves deeper into the intricacies of snake ecology, they simultaneously advocate for the conservation of their wild counterparts and the preservation of these remarkable creatures for future generations. In this view present study act as a baseline data for future researchers
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Fig 22: Caretaking Team at Rajiv Gandhi Zoological Park(Snake Park), Katraj, Pune, Maharashtra

