Short Research Article
Study on Zootherapy and Cultural Symbolism among Indigenous Communities in Lower Soureni Busty of Darjeeling Hills


ABSTRACT
Ethnozoology examines the dynamic relationships between humans and animals, focusing on their cultural, medicinal, and symbolic significance across societies. This study investigates traditional ethnozoological practices in Lower Soureni Busty, Mirik sub-division, Darjeeling district, West Bengal, India. Fieldwork involved surveys of 95 households and interviews with 157 individuals (31.59% female, 68.41% male). A total of 36 species from 10 taxonomic groups were recorded, with 31 species used in zootherapeutic practices and 11 associated with cultural or shamanistic rituals; several species served both purposes. Documented fauna included 13 mammals, 10 birds, 4 insects, 3 gastropods, and 1 species each from Arachnida, Clitellata, Actinopterygii, Malacostraca, Amphibia, and Reptilia. The entomopathogenic fungus Ophiocordyceps sinensis, though non-animal, was included due to its high ethnomedicinal relevance. The findings highlight the integral role of animals in local healthcare and cultural traditions, underlining the need for conservation strategies that balance biodiversity protection with the preservation of indigenous knowledge.
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1. INTRODUCTION   
Ethnic communities, and humans more broadly, have relied on wild plants and animals for various needs, rooted in a deep cultural connection with nature that dates back to prehistoric times. These relationships persist today, reflected in socio-ethnic traditions such as folk culture and traditional medicine (Alves, 2009). Zootherapy refers to the treatment of human ailments using remedies derived from animals or their substances. This practice has a wide geographic presence and deeply rooted historical origins (Alves and Rosa, 2005). This interdisciplinary field combines anthropology, zoology, ecology, and ethnography to explore how different cultures perceive, utilise, and interact with animals. Ethnozoologists examine the cultural beliefs, knowledge systems, and practices surrounding animals, which often include symbolic, medicinal, nutritional, and ecological roles in a community. By studying these relationships, ethnozoology aims to understand both the cultural significance of animals and the conservation implications of human-animal interactions (Walter and Fridman, 2004). 
Animals and products derived from various parts of their bodies have been part of the medicinal substance inventory used in different cultures since ancient times (Alonso-Castro, 2014). Historically, ethnozoology evolved as a way to document indigenous knowledge systems and understand the complex relationships between traditional societies and their natural surroundings (Lev, 2003). Many indigenous communities possess intricate knowledge of local fauna, often cultivated over generations, which includes insights into animal behaviour, ecology, and medicinal properties (Polat et al., 2015). Ethnozoologists often collaborate closely with indigenous groups to document this knowledge, as it provides valuable insights that support conservation efforts and inform sustainable practices (Dhakal et al., 2020). The field is particularly important today, as rapid globalisation and environmental degradation threaten both animal species and traditional knowledge systems. 
Ethnozoology studies animals not only as biological entities but also as symbols with deep cultural meanings (Alves and Rosa, 2005). In many cultures, animals are associated with myths, legends, and religious beliefs. One key area of ethnozoology is the study of ethnozoological knowledge related to medicine. India’s rich heritage in traditional medicine, including Ayurveda and Siddha, incorporates numerous zootherapeutic practices that utilise animals and their derivatives to treat ailments. Practitioners often use materials like honey, cow’s milk, or ghee for their therapeutic properties. Other animal-derived substances, such as snake venom, are used in Ayurvedic medicine to treat specific neurological conditions, while certain tribal communities utilise the fat, bones, or organs of animals for remedies (Unnikrishnan,1998). However, the use of animals in traditional medicine raises ethical and conservation concerns, particularly when it involves endangered species such as tigers and pangolins (Call, 2006). Ethnozoologists face the challenge of balancing respect for cultural practices with sustainable and ethical considerations, promoting alternatives that can protect biodiversity while honouring traditional healing knowledge.  
The Darjeeling district, situated between Nepal and Bhutan and spanning from the plains of West Bengal to the borders of Sikkim, exhibits a wide altitudinal variation, resulting in rich climatic and ecological diversity. As part of the Himalayan biodiversity hotspot, the region is home to numerous plant and animal species, including many with medicinal value. While ethnobotanical studies have been extensively conducted, ethnozoological research remains limited. A comprehensive ethnozoological survey is essential not only for documenting traditional knowledge but also for monitoring local fauna and guiding conservation strategies for endangered species. The primary aim of this study was to document the ethnozoological practices of indigenous communities in the Darjeeling hills, with the goal of preserving both the region’s faunal heritage and the traditional knowledge systems that are at risk of being lost.

2. MATERIALS AND METHODS  
2.1 Study area   
[bookmark: _Hlk205057748][bookmark: _Hlk205498061]The present study was conducted in a small village called Lower Soureni Busty (26.87430N, 88.16050E) located in the Mirik sub-division of Darjeeling district, West Bengal, India (Fig. 1). The study was mainly conducted in 3 sub-villages (Dhar Goan, Bamgrang and Besitar). Interviewing the residents of these villages has been the main source of information for this survey. The main tribal groups living in this village are the Subba, Lepcha, and Tamang, along with non-tribal communities such as the Rai, Sharma, and Mukhia. Therefore, the data was collected from people in these communities. The study was conducted in the Nepali language, although these communities have their own languages, but Nepali is the prevalent one. 
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Fig. 1.  Map showing the study area in Mirik sub-division of Darjeeling district, West Bengal.
2.2 Methodology 
The data on the zootherapeutic uses of animals were collected through field surveys conducted over a six-month period from July 2024 to December 2024. The respondents were selected based on their knowledge of traditional medicine and their practice or experience with zootherapy at the local level. They comprised local healers, farmers, shamans (such as Dhami, Jhakri, Bijuwa, and Phedangma), and elderly individuals. Finally, the informants were asked whether the practice is still ongoing or had been discontinued and how they acquired such knowledge. Data, including the local name of the animal, parts or products used, mode of preparation, application, ailments treated and mode of administration, were collected during the questionnaire survey. Prior informed consent was obtained from all respondents before administering questionnaires and conducting interviews. Animal species were identified based on their presence in the study area, available photographic or digital records, and distinguishing characteristics described by the respondents, in accordance with standard taxonomic literature.

3. RESULTS  
3.1 Demographic Profile of Respondents: A total of 95 households were surveyed, during which 157 individuals were interviewed- 31.59% of whom were female and 68.41% male. Efforts were made to prioritise respondents above 40 years of age, as they were likely to have retained traditional knowledge; however, some individuals below 40 years of age were also included. The respondents were engaged in a variety of occupations, predominantly in agriculture, followed by daily wage labour, small-scale business activities, employment in private or government sectors, and a proportion comprising students (Fig. 2).
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Fig. 2. Occupation of people living in the study site.       
3.2 Ethnic Composition of the Study Area: Among the 157 respondents, the Limbu community constituted the largest group and was identified as the primary users of zootherapeutic practices. They were followed by the Tamang, Rai, Lepcha and Mukhia communities, while only a small number of respondents belonged to the Sharma and Gurung communities (Fig. 3).
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Fig. 3. People of different ethnic communities in the study site.
3.3 Ethnozoological Analysis: This study documented the use of 36 species across 10 taxonomic groups in traditional ethnozoological practices. Of these, 74% were utilised for medicinal purposes, while the remaining 26% were associated with cultural or shamanistic practices (Table 1 and Table 2). 31 species were used in traditional medicine, and 11 species held ritualistic or cultural significance; several species served dual purposes, being used both medicinally and ritually. The recorded fauna encompassed a broad taxonomic spectrum, including 13 mammal species, 10 bird species, 4 insect species, 3 gastropod species, and one species each from the groups Arachnida, Clitellata, Actinopterygii, Malacostraca, Amphibia, and Reptilia. Additionally, although not classified as an animal, the entomopathogenic fungus, Ophiocordyceps sinensis, was included due to its prominent ethnomycological role in local traditions.
3.4 Ailments Treated, Preparation Methods, and Modes of Administration: The survey documented the use of 31 species in traditional zootherapeutic practices to treat more than 21 types of ailments. Commonly addressed conditions included the common cold and cough, along with fever, body pain, and general nutraceutical purposes (Table 1). 
Eight distinct methods of preparation were recorded, with soup being the most frequently used, followed by powdered or crushed forms, raw or direct consumption, plain boiling, heating, decoction, and roasting (Fig. 4).
Oral administration emerged as the most prevalent mode of application, accounting for 67.57% of cases, while topical use accounted for 24.32%. Less common methods included nasal application (5.41%) and smoke inhalation (2.7%). Additionally, materials such as horns, bird beaks, and feathers were more often associated with ritualistic or religious practices than with therapeutic use (Table 2).
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 Fig 4. Different methods of preparation of the medicine.



Table 1. Animal species, parts/products used by ethnic communities for medical purposes, along with the mode of preparation.
	ENGLISH NAME
	VERNACULAR
NAME
	SCIENTIFIC NAME
	IUCN
CONSERVATION STATUS
	PARTS/
PRODUCT USED
	MEDICINAL USES
	METHOD OF PREPARATION

	Class: Mammalia

	1. Cattle
	Gai\Goru
	Bos spp.
	NL
	· Urine
· Milk 
· Flesh 
· Tail
	· Gastritis
· Tuberculosis
· Antiseptic
	Urine is collected, some water is added, and then immediately given to the patient with gastritis for consumption.
The cow’s urine is also highly valued for its antiseptic properties and is sprayed on crops to kill pests. 
Cooked flesh and soup from the tail are administered orally to TB patients for speedy recovery. 
The milk of the cow is given as a protein supplement. 

	2. Pig
	Sungur
	Sus spp.
	NL
	· Nose
	· To cure a nosebleed
	The nose of the pig is burnt to ashes, crushed into powder, and applied all over the nose.

	3. Goat
	Bakhra
	Capra aegagrus hicrus.
	NL
	· Urine
· Milk
	· Eye infection
· Nutraceutical supplement
	A few drops of goat milk are applied directly to the eye to treat eye infections.
Milk is given orally as a source of protein.

	4. Pangolin
	Salak
	Manis pentadactyla
	CR
	· Scales
	· Food poisoning
· Piles
	The scales are crushed and boiled in water for several hours, forming a concentrated solution that is then administered to the patients.
The scales are burnt, and the ash is applied to the pile region.

	5. Fox
	Syaal
	Vulpes sp.
	LC
	· Flesh       
	· Tuberculosis
	The meat is boiled and used as a treatment for TB.

	6. Porcupine
	Dumsee
	Hystrix indica
	LC
	· Aliment-ary canal

	· Asthma
	The entire stomach, intact with its contents, is boiled and given to asthma patients.

	7. Sheep
	Bheda
	Ovis aries
	NL
	· Butter         
	· Burns
· Scars
	The butter made from the animal's milk is applied to burns and scars for quick healing and to help fade the scars.

	8. Indian hare
	Kharayo
	Lepus nigricollis
	LC
	· Meat
	· Cough and cold
	The meat is boiled and given to the patients.

	9. Wild boar
	Bandel
	Sus scrofa
	LC
	· Teeth 
· Fats
	· Epilepsy
· Hair care
	The tooth is ground into fine powder and given to the patients.
The fat is heated until it is in a liquid form and applied to the hair twice a month.

	10. Buffalo
	Bhainshi
	Bubalus bubalis
	NL
	· Milk
	· Vitamin
    deficiency
	People with low vitamin content are advised to drink warm milk.

	11. Bat
	Chamera
	Pteropus giganteus
	LC
	· Meat
	· Asthma
· Piles
	The meat is cut and boiled without the addition of salt, and then given to the patients.

	12. Tiger
	Bagh
	Panthera tigris
	EN
	· Bones
	· Rheumatoid arthritis
	The bones are crushed into small pieces and administered to patients in small doses of water for consumption over a period of at least three months.

	13. Humans
	Manchey
	Homo sapiens sapiens
	-
	· Urine 
· Milk
	· Antiseptic
· Eye infections
	Human urine is said to possess antiseptic properties, and it is applied directly to the wounds until they have recovered.
Milk of lactating mothers is extracted and immediately poured drop by drop into the eye and repeated until cured. 

	Class: Aves

	14. Black hen\black chicken
	Kadaknath
	Gallus sp.
	LC
	· Flesh/
egg
	· Body pain
· Cold
· Fever
· Nutraceutical supplement
	The flesh and eggs are boiled, and the soup or cooked meat is eaten.

	15. Domestic foul
	Kukhra
	Gallus sp.
	LC
	· Flesh/
egg
	· Nutraceutical supplement
	The egg and flesh are boiled with the required ingredients and given to the mother after delivery to aid in quick recovery.

	16. Blue whistling thrush
	Kalchuda
	Myophonus caeruleus
	LC
	· Flesh
	· Piles
	Cooked flesh is eaten for curing piles.

	17. Owl
	Lattkosero
	Otus sp.
	LC
	· Meat
	· Increasing intelligence
	The meat is cooked and consumed.

	18. Pigeon
	Parewa
	Columba livia domestica
	NL
	· Meat
	· Weak
immunity
	The meat is boiled with ginger and salt, and then eaten.

	19. House sparrow
	Bhangera
	Passer domesticus
	NL
	· Flesh
	· Nutraceutical supplement
	The meat is cut into pieces and boiled in water with salt until it is cooked, and then given for consumption.

	20. Peacock
	Mujur
	Pavo cristatus
	LC
	· Feather
	· Nosebleed
	The feather is burnt, and the smoke is inhaled by the patients to cure a nosebleed. The ash is also rubbed into the nostrils to prevent a nosebleed.

	Class: Insecta

	21. Stingless bee
	Putka
	Lepidotrigona arcifera
	NL
	· Honey
	· Eye infections
· Cut and wound healing
	The honey is applied around the eye till the infection is cured.
It is also applied to wounds and cuts to promote rapid healing.

	22. Honey bee
	Mouri
	Apis cerena indica
	NL
	· Honey
	· Cough and cold
	Honey is mixed with a few leaves of Tulsi and administered orally for treating common coughs and colds.

	23. Red ant
	Kamila
	Solenopsis sp.
	NL
	· Whole insect
	· Vision
improvement
	The ants are crushed and boiled until a thick liquid is formed, which is then strained, and the clear liquid is administered to the patients.

	24. Mayfly
	Chichimira
	Multiple sp.
	NL
	· Body without wings
	· As a form of protein
supplement.
	The wings of the fly are plucked off, and the body is cooked in a little oil and eaten as a form of protein supplement.

	Class: Gastropoda

	25. Snail
	Chiplekira
	Limacus spp.
	NL
	· Whole body
	· Tuberculosis
	It is eaten raw by TB patients.

	26. Apple snail
	Shanka kira
	Pila globosa
	NL
	· Meat
	· Asthma
· Joint pain
	The meat is cut into small pieces, mixed with warm milk and eaten.

	Class: Amphibia

	27. Leibig’s frog
	Mann paa
	Nanorana liebigii
	LC
	· Whole body
	· Diarrhoea
· Prolonged cough and fever
· Body ache
	A small piece of dried meat is boiled for 10-15 minutes with ginger; the resulting soup is administered orally.

	Class:  Actinopterygii

	28. Eel
	Baam machha
	Monopterus albus
	LC
	· Whole body
· Blood
	· Low blood pressure
· Anaemia
	For low blood pressure, the fish is cooked with a few spices and then consumed. 
For anaemia, fresh blood is drunk.

	Class: Malacostraca

	29. Crab
	Gangata
	Himalayapotamon spp
	NL
	· Whole body
	· Body ache
	The crab is boiled, and the soup is eaten to cure body pain.

	Class: Arachnida

	30. Spider
	Makura
	Multiple spp.
	NL
	· Web
	· Wound healing
· To stop the bleeding
	The web is heated and directly applied to the wound or cut to aid in healing.

	Class: Clitellata

	31. Leech
	Juuka
	Hirudo medicinalis
	NL
	· Whole body
	· Nutritional benefits
(recently fed leech contains       iron)
· Leech therapy
	The worm that has recently sucked blood is boiled and eaten. It can also be cooked using appropriate spices.
A live leech sucks out the clotted blood from an affected area.

	Class: Sordariomycetes

	32. Caterpillar fungus
	Yarshagumba
	Ophiocordyceps sinensis
	VU
	· Whole body
	· Aphrodisiac
· Decreases fatigue
	It is crushed and mixed with warm milk and taken orally.


LC- Least Concern, VU-Vulnerable, EN- Endangered, CR-Critically Endangered, NL-Not Listed

Table 2. Animal species and their parts used for religious and cultural purposes. 
	COMMON NAME
	VERNACULAR NAME
	SCIENTIFIC NAME
	IUCN
CONSERVATION STATUS
	PARTS USED
	BELIEF

	Class: Mammalia

	1. Goat
	Bakhra
	Capra aegagrus hicrus
	NL
	Whole animal Horn
	The animal is used for sacrifice to please God, and the meat is later cooked and distributed to be consumed. The horn is also hung outside the main door to ward off evil spirits.

	2. Buffalo
	Bhainse
	Bubalus bubalis
	NL
	Tooth
	The tooth is made into a necklace and worn to protect from evil spirits.

	Class: Aves

	3. Green-billed malkoha
	Koilee
	Phaenicophaeus tristis
	LC
	Tail feathers
	The tail feathers are worn as a headband by shamans during rituals to ward off evil spirits.

	4. Kalij pheasant
	Kalij
	Lophura
leucomelanos
	LC
	Feather
	The feathers are worn as a headband by shamans during rituals to ward off evil spirits.

	5. Male domestic foul
	Valey kukhra
	Gallus sp.
	NL
	Whole bird
	The bird is used in shamanistic rituals, especially in the Rai community.

	6. Heron
	Bakula
	Egretta garzetta
	LC
	Beak
	The beak is used as a talisman to ward off evil spirits.

	7. Pigeon
	Parewa
	Columba sp.
	NL
	Whole bird
	The bird is used as a sacrifice to please the Gods, and the meat is later cooked and distributed for consumption.

	8. Peacock
	Mujur
	Pavo cristatus
	NL
	Feather
	The feathers are kept in houses to protect from evil spirits.

	9. Owl
	Lattkosero
	Multiple spp.
	-
	Bones
	The bone is hung around as a talisman to protect from evil spirits.

	Class: Reptilia

	10. Snake
	Sirisey saanp
	Dendrelaphis tristis
	LC
	Bones
	The bones are fashioned into a necklace or worn as a talisman to ward off evil spirits.

	Class: Gastropoda

	11. Sea snails
	Cowrie
	Cypraea spp.
	NL
	Shells
	The shells are fashioned into a waistband and worn by the shamans during shamanistic rituals, and they are also worn as a talisman to ward off evil spirits


LC- Least Concern, VU-Vulnerable, EN- Endangered, CR-Critically Endangered, NL-Not Listed
4. DISCUSSION
The documentation of 36 animal species used in traditional practices highlights the rich biological and cultural diversity of the study area. The predominant use of mammals- often domesticated or readily available- reflects both their accessibility and their cultural and perceived therapeutic value (Chellappandian et al., 2014). This preference is likely rooted in long-standing familiarity and symbolic importance. Birds also played a significant role, not only in medicine but also in spiritual and ritual contexts, mirroring practices found in neighbouring regions such as Sikkim, Assam and Nepal.
11 species were identified as being used for shamanistic and ritualistic purposes, with birds being the most commonly associated. Species like the Green-billed Malkoha, Kalij Pheasant, Heron, Peacock, and Owl were used for their feathers, which were often worn or displayed to ward off evil spirits. Rituals such as the Rai community’s Pitra and Sansari puja incorporate species like the domestic fowl, pigeon, and goat. Shamans use materials such as sea snail shells, snake bones and buffalo teeth as talismans- a practice also observed in Sikkim (Dhakal et al., 2020). These practices align with cultural traditions observed among ethnic groups across the Eastern Himalayas (Lohani, 2011; Borah and Prasad, 2017).
The study revealed widespread knowledge of animal-based remedies, with substances such as honey, bones, fats, and urine commonly used to treat various ailments. Honey, especially from stingless bees, was widely used for eye infections and wound healing- a tradition also observed in other parts of Darjeeling and India (Verma et al., 2014; Neelima and Jain, 2015; Chhetri et al., 2020). Similar treatments using honey, goat’s milk, and even human urine were reported for eye conditions, highlighting overlapping therapeutic applications.
Multiple animal species were used to treat the same health issues, such as body pains, where goats, buffalo, crabs, house sparrows, frogs, and pigeons served as nutraceuticals. Local knowledge also described the use of tiger bones for rheumatoid arthritis, a practice similar to that of the Tangsa Tribe of Arunachal Pradesh, who use tiger bones for joint and muscle pain (Jamir and Lal, 2005). Unconventional treatments included using pig nose ash or peacock feather smoke for nosebleeds, and boiling the stomachs of porcupines, snails, or bats to treat asthma.
The consumption of Monopterus sp. for anemia, low blood pressure, and stamina enhancement is consistent with practices reported from Arunachal Pradesh, Nagaland, and Odisha (Behera and Mohanty, 2009: Solanki and Chutia, 2009). Pangolin scales were used to treat piles and food poisoning, a practice that parallels spiritual uses in Nepal (Katuwal et al., 2015) and a wide range of medicinal uses in Sierra Leone (Boakye et al., 2014). The study also highlighted unique uses such as Vulpes sp. meat for tuberculosis, and leeches- both consumed and applied- for circulatory issues, a practice with deep historical roots (Wells et al., 1993; Jugli et al., 2020). Bat meat was used to treat piles and asthma, echoing similar uses reported among tribes in Nagaland and Gujarat (Gupta et al., 2003: Jamir and Lal, 2005).
These diverse remedies reflect a broad, experiential knowledge system that has been passed down orally through generations. Demographic analysis indicated a male dominance in the transmission and practice of traditional medicine, consistent with broader patterns observed in India (Mahawar and Jaroli, 2007). Nevertheless, the inclusion of female respondents added valuable perspectives to the study.
The use of cattle products, especially cow urine, revealed their multipurpose role in medicine, agriculture, and spirituality. Combined with honey, cow urine was used to treat gastritis and also applied as a natural fertilizer- illustrating the holistic integration of animals in traditional systems (Batra, 1986; Hoh and Dhanashree, 2015). The local usage of the medicinal fungus Ophiocordyceps sinensis (Yarsagumba) reflects its pan-Himalayan importance in boosting immunity and treating respiratory issues (Chen et al., 2010). 
However, the study raises serious concerns for conservation. Although most species used were classified as of Least Concern, species such as the pangolin (Manis pentadactyla) and the Bengal tiger (Panthera tigris) are critically endangered. The high demand for these animals in traditional medicine contributes to illegal trade and biodiversity loss (Call, 2006; Shepherd, 2009). These practices highlight the urgent need to reconcile cultural traditions with conservation priorities.
The study emphasises the fragility of this knowledge system, which remains largely oral and is rapidly declining among younger generations. Globalisation and modernisation are contributing to the erosion of indigenous medical traditions. Safeguarding this heritage requires urgent documentation, collaboration with traditional healers, and the ethical integration of these practices into broader healthcare and conservation strategies. Promoting sustainable alternatives and fostering community awareness are crucial to ensuring that cultural preservation aligns with biodiversity protection.

5. CONCLUSION 
The study offers valuable insights into the ethnozoological practices of the communities, highlighting the profound cultural and medicinal connections these communities have with their local fauna. The documentation of 36 animal species, primarily mammals and birds, reflects the region's ecological richness and the intricate knowledge on animal-based remedies passed down through generations. The wide variety of ailments treated, ranging from common colds to more complex health issues, demonstrates the adaptability and efficacy of traditional zootherapeutic practices. However, the reliance on certain animal species, especially for both medicinal and spiritual purposes, raises significant ethical and conservation concerns. Overuse of these species, particularly those already at risk, could threaten local biodiversity. Furthermore, the decline in livestock farming and the diminishing practice of traditional medicine among younger generations highlight the need for efforts to preserve this valuable knowledge. This study emphasises the importance of documenting and integrating traditional knowledge systems into contemporary conservation and healthcare frameworks. Promoting sustainable alternatives and raising awareness about the ecological impact of these practices is crucial for balancing cultural preservation with biodiversity conservation.  
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