


A Preliminary Report on Butterfly (Insecta: Lepidoptera) Diversity in Dawaipani, West Bengal, India


ABSTRACT
Butterflies are considered as bio-indicators, predicting the health of an ecosystem and its biodiversity, making their conservation crucial. Dawaipani, a tranquil village of Darjeeling district, West Bengal, India, is located at the Eastern Himalayan foothills, embracing withharbors forests, grasslands and tea gardens, that support diverse flora and fauna and is renowned for its remarkable butterfly diversity. Butterflies are brilliantly colored scaly winged Lepidoptera, considered as bio-indicators, predicting the health of an ecosystem and its biodiversity, necessitating their conservation crucial.  A survey-based study was undertaken to explore the butterflies in this moderately disturbed forest area and to understand the diversity, abundance, community structure, and conservation needs of the study area. The study recorded 64 butterfly species from 49 genera and six families (Hesperiidae, Lycaenidae, Nymphalidae, Papilionidae, Pieridae, and Riodinidae), with Nymphalidae being the most dominant one with 56.93% of the total number of butterflies and 51.56% of the total butterfly species. The score of Shannon diversity index, Pielou’s evenness index and Simpson's index of diversity were found 3.30, 0.95 and 0.98 respectively, indicating the area is rich in butterfly diversity with high abundance and evenness. The butterflies that showed high occurrences were Common Fivering (Ypthima baldus), Indian Cabbage White (Pieris canidia), Chocolate Pansy (Junonia iphita), Indian Tortoiseshell (Aglais caschmirensis) and Common Crow (Euploea core). Nine species protected under the Wildlife (Protection) Act (WPA), 1972, were documented. The study contributed a concise checklist along with diversity and abundance of the butterfly fauna found in the study site, accentuating the exigency of focused conservation efforts. 
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1. INTRODUCTION
Butterflies, belonging to the order Lepidoptera of class Insecta, are one of the best taxonomically studied groups (Robbins et al., 1997), not only for their aesthetic beauty but also for their ecosystem services.  Butterflies play a vital role in maintaining the ecosystem’s structure and function by serving as an effective pollinators, vital components of food chains and reliable bioindicators of ecosystem health. Their rapid response to microclimatic changes, habitat fragmentation and environmental degradation is helpful to determine the habitat quality of an area (Ramana, 2010). Worldwide, approximately 19 000 butterfly species were reportedare described (Westgate et al., 2016). India, a butterfly paradise, harbors more than 1500 butterfly species of butterfly (Tiple, 2011) of which hundred species (15%) are (15%) endemic and twenty-six (1.8%) are (1.8%) globally threatened (Singh et al., 2004). High host plant specificity (Munguira et al., 2009) of butterfly species makes them an excellent marker to assess the anthropogenic annoyance and alteration of habitat and surface topography (Kocher et al., 2000). Their larvae are often very restricted to certain ecological niches (Garcia-Barros et al., 2009). Nearly mMost species form meta-populations relying on habitats structure (Thomas et al., 2001; Anthes et al., 2003; Eichel et al., 2008). As a consequence, butterfly populations faces threat of extinction than the coeval zoo-fauna (Thomas et al., 2004; Thomas, 2005). Hence, studies of butterfly distribution and diversity, arediversity are not only consider themed as an important models group in population ecology for meta-population analyseis, but also focus on adopting suitable conservation strategies to conserve and manage butterfly species effectively (Watt et al., 2003; Ehrlich et al., 2004).	Comment by Yosiel: These two sentences are very short. Maybe they can be united.	Comment by Yosiel: This is not very clear (the word “greater” is missing?) and does not seems to be related to the preceding sencences.
North eastern part of Indian subcontinent encompasses a vast range of ecosystems, including verdant forests, grasslands and wetlands, which make the region highly biodiverse with a variety of flora and fauna (Saha et al., 2023). Presence The presence of a vast a diversity of flowering plants, preferable habitats, topography and climates support to foster a remarkable,y rich butterfly populations of butterfly species. About sixty percent60% of the butterfly species of the Indian sub-continent and Myanmar are documented from north-eastern region of India alone (Evans, 1932). Few systematic studies on butterflies were carried out on butterfly distribution, diversity and abundance in the northern part of West-Bengal (from Darjeeling hills by Pradhan & Khaling, 2020, University of North Bengal campus by Saha et al., 2023, Dooars and Terai region by Pal et al., 2015).
Dawaipani, a small Himalayan village, is located at an altitude of approximately 6,500 feet in Darjeeling district, West Bengal, India. This hamlet is nestled on the opposite hill of Darjeeling Town (about 17 km away from Darjeeling town) and is surrounded by Himalayan forests. The climate of this region is subtropical highland climate. Vegetation of this area is featured by natural Himalayan montane temperate forests, predominantly predominating pines, oaks, deodars, and magnolias, interspersed with tea gardens, vibrant rhododendron blooms, orange orchards and grasslands.  This medicinal-water-infused green landscape boasts rich biodiversity with a huge variety of trees, shrubs, herbs, and epiphytes.	Comment by Yosiel: This requires citations.
No research works on diversity and abundance of butterfly community have been carried out in Dawaipani, North Bengal, India. In this backdrop, there is a need ofA systematic surveys to determine the diversity and abundance of butterfly species for would aid in adopting the habitat conservation strategies which to effectively and sustainably protect the beautiful creaturebutterflies as well as their host and pollinator nectar plants. Since in the past, no research works on diversity and abundance of butterfly community have been carried out in Dawaipani, North Bengal, India, Tthe present survey-based study was undertaken to explore the status of butterfly fauna of this area. 	Comment by Yosiel: The logic of the last paragraph of the Introduction should always be: statement of the research problem (in this case, a knowledge void), importance of the research, and objectives of the research.
2. MATERIALS AND METHODS
2.1 Study area
The study was conducted at Dawaipani, situated in Darjeeling district, West Bengal, India. The starting point of the sA survey path was with established between 27.03192° N latitude and- 88.30884° E longitude and ending point with 27.02596° N latitude and- 88.31575° E longitude, covering a distance of about 3 km (Fig. 1). The area has a cool subtropical highland climate throughout the year as it is situated at an altitude of 6500 feet and it experiences subtropical highland climate. The region receives heavy rainfall in the months of July and August when landslides are also prevalent.	Comment by Yosiel: This was already made clear in the Introduction.	Comment by Yosiel: This requires citation.
2.2 Survey technique
The surveys for data collection were carried out in the month of October, 2025, on sunny, quiet days (08:00 h to 12:00 h and 16:00 h to 17:30 h) with pleasant climatic conditions and with no heavy rain or heavy wind, employing . Pollarda Pollard walk method was implemented for the purpose of data collection (Pollard, 1977). In order to cover the entire survey path of 3000 m, a combination of 6 transects comprising 500 m each comprised of 500 m were was surveyed every day. Observations were primarily made via naked eyes or binocular along with the help of photographs. The line transect method was implemented for the purpose of butterfly sampling (Hossain & Aditya, 2016). The butterfly species that were observed during the sampling period were recorded along with their numberabundance. Maximum butterfly species were identified by direct observation in the field or in few cases, photographs were clicked for the purpose of identification. The keys of Kunte et al. (2014), Kehimkar (2016) and Dey et al. (2017) were followed for the identification of the butterfly species recorded during the survey period, and no butterflies were collected or captured. The common English names and scientific names that were followed in the study are in accordance with Varshney and Smetacek (2015).	Comment by Yosiel: How many days, or sampling units?	Comment by Yosiel: Redundant.	Comment by Yosiel: Pollard walks or line transects? This is contradictory. Which was the method employed?	Comment by Yosiel: Already said!
2.3 Statistical data Analysis
To understand the community structure of the butterfly species in the sampled site, all the recorded data were used to estimate the diversity indices with the help of Microsoft Excel 2019 software. Species richness, abundance and evenness were determined through Shannon index (Shannon & Weaver, 1963), Simpson index (Simpson, 1964) and Pielou’s index (Mulder et al., 2004) respectively. To explain represent species richness and evenness, a rank abundance curve was prepared (Whittaker, 1965).
Shannon diversity index (H’) = - Σ pi ln pi
Shannon Hmax= Log1 (N)
Dominance index (DBP)= ni/N (Berger & Parker, 1970)
Simpson’s diversity index (Ds)= ΣSi-1[ni (ni-1)/N(N-1)]
Simpson's index of diversity (D)= 1-ΣSi-1[ni (ni-1)/N(N-1)]
Simpson's reciprocal index (Dr)= 1/ ΣSi pi2
Pielou’s evenness index (J′)= H′/ln N
Here, pi is the proportion of the ith species in the butterfly community. N is the number of species present in a butterfly fauna. ni is the number of individuals of ith species
3. RESULTS
The satellite image of India, Darjeeling district and the study site are all represented in Fig. 1. A checklist of butterfly species that were recorded during the survey period have been illustratedis provided in table 1, along with their respective scientific name, their family, relative abundance and WPA Schedule (Wildlife Protection Act, 1972) status. A total number of 64 butterfly species belonging to 49 genera and 6 different families were documented from the survey site (Table 1). Among the 64 butterfly species, 33 of them belonged to family the Nymphalidae, 10 to the Pieridae, 6 to the Papilionidae and, 8 and 5 to the family Lycaenidae and Hesperiidae respectively, whereas only 2 butterfly species belonged to family Riodinidae. While considering the relative abundance of the various butterfly species  observed at the study site, it was found that Common Fivering (Ypthima baldus; RA: 4.40) was the most abundant butterfly species, followed by Indian Cabbage White (Pieris canidia; RA: 4.28), Chocolate Pansy (Junonia iphita; RA: 3.80), Indian Tortoiseshell (Aglais caschmirensis; RA: 3.16), Common Crow (Euploea core; RA: 3.08), Large Cabbage White (Pieris brassicae; RA: 3.00). Relative abundance of 36 butterfly species ranged from 2 to 1, while the remaining butterfly species had relative abundance less than 1.	Comment by Yosiel: This is unnecessary and out of context. This figure should be cited in the methods section when describing the study site, and not like this.	Comment by Yosiel: This is also unnecessary. Figures and tables are only cited in the text, not described.	Comment by Yosiel: Tables are not images, so then can’t be illustrated.	Comment by Yosiel: How did you defined relative abundance? Not clear in the methods section.
Analysis of percentage composition revealed that the family Nymphalidae had the maximum value constituting 56.93% of the total counted butterflies, followed by the family Pieridae (17.81%), Lycaenidae (14.13%), Papilionidae (5.72%), Hesperiidae (4.68%) and lastly the family Riodinidae (0.72%) (Fig. 2). Results of Genus proportion analysis of the studied butterfly community illustrated that the maximum number of genera were recorded from the family Nymphalidae (48.98%), followed by the family Pieridae (16.33%), family Lycaenidae (14.29%), family Hesperiidae (10.20%), family Papilionidae (6.12%), family Riodinidae (4.08%). Results of species proportion analysis revealed that the highest number of butterfly species were observed from the family Nymphalidae (51.56%), followed by the family Pieridae (15.63%), Lycaenidae (12.50%), Papilionidae (9.38%), Hesperiidae (7.81%), Riodinidae (3.13%) (Fig. 3).
While considering the family Nymphalidae, Common Fivering (Ypthima baldus) was found to be the most abundant butterfly species followed by Chocolate Pansy (Junonia iphita), whereas Broad-banded Sailer (Neptis sankara) was counted with least number. Under the family Pieridae, Indian Cabbage White (Pieris canidia) was found to be the most abundant butterfly species followed by Large Cabbage White (Pieris brassicae), while Red-base Jezebel (Delias pasithoe) was counted in minimum number. Under For the Papilionidae family, Common Mormon (Papilio polytes) was found in maximum number whereas Common Birdwing (Troides helena) was found in minimum number. Forget-me-not (Catochrysops strabo) of Lycaenidae family was found to be the most abundant species while Tailless Lineblue (Prosotas dubiosa) was counted with the least number. Under For the Hesperiidae family, Chestnut Bob (Iambrix salsala) was counted in maximum numbers, while Common Dart (Potanthus pseudomaesa) was counted in minimum number. Only 2 butterfly species were recorded under for the Riodinidae family.	Comment by Yosiel: Already said. Why don’t you disclose their abundance?
Fig. 2 illustrates the percentage composition of six butterfly families that were observed at the study site. Analysis of percentage composition revealed that the family Nymphalidae had the maximum value constituting 56.93% of the total counted butterflies, followed by the family Pieridae (17.81%), Lycaenidae (14.13%), Papilionidae (5.72%), Hesperiidae (4.68%) and lastly the family Riodinidae (0.72%).
Results of Genus proportion analysis of the studied butterfly community illustrated that maximum number of genera were recorded from the family Nymphalidae (48.98%), followed by the family Pieridae (16.33%), family Lycaenidae (14.29%), family Hesperiidae (10.20%), family Papilionidae (6.12%), family Riodinidae (4.08%). Results of species proportion analysis revealed that the highest number of butterfly species were observed from the family Nymphalidae (51.56%), followed by the family Pieridae (15.63%), Lycaenidae (12.50%), Papilionidae (9.38%), Hesperiidae (7.81%), Riodinidae (3.13%) (Fig. 3).
The butterflies that were recorded from the survey site were categorized into five different classes on the basis of their prevalence, namely very common (VC), common (C), not rare (NR), rare (R) and very rare (VR) and it was found that 51.48% of the total counted butterflies belonged to C category, followed by 33.83% to NR category, 8.69% to VC category, 5.84% to R category, 0.16% to VR category (Fig. 4).	Comment by Yosiel: This should be said in the method section.
Most of the butterfly species sampled at the study areas were ‘common’ and ‘generalist species’ and none of them were found to be universally threatened according to IUCN Red List (Ver. 3.1). Only 9 butterfly species observed at the study site, were found to be protected under various Schedules of the Wildlife Protection Act, 1972. Among these butterfly species, one of them is protected under Schedule I, namely Broad banded Sailer (Neptis sankara), six of them are protected under Schedule II, namely Himalayan Jester (Symbrenthia hypselis), Common Gull (Cepora nerissa), Common Bluebottle (Graphium sarpedon), Pea Blue (Lampides boeticus), Common Spotted Flat (Celaenorrhinus leucocera) and Lesser Punch (Dodona dipoea). Two recorded butterfly species, Blue-banded King Crow (Euploea eunice) and Brown King Crow (Euploea klugii kollari), are protected under Schedule IV.
Fig. 5 depicts the species richness of various butterfly genera that were documented from the study site. Genus Papilio of the Papilionidae family was found to be the dominant one comprised of 4 species namely Papilio P. polytes, Papilio P. helenus, Papilio P. bianor and Papilio P. paris, followed by genus Euploea under of the family Nymphalidae which was comprised compossed of 3 species namely Euploea E. core, Euploea E. eunice, and Euploea E. klugii kollari. Under Tthe family Nymphalidae, genera Ypthima, Lethe, Junonia, Vanessa, Neptis and Melanitis, Euthalia, under the family Pieridae genera Pieris and Ixias, and under the family Lycaenidae genus Prosotas, were all comprised of 2two species. The remaining 37 genera were all found to have only one species each. Species genus ratio was observed 1.31 from the current study (Fig. 5).
Table 2 elucidates the species diversity, abundance and evenness of the butterfly community of the study sites which were expressed by means of diversity indices such as Shannon diversity index (H'), Simpson's index (Ds), Simpson's index of diversity (D) and Pielou’s evenness index (J′). The Shannon diversity index (H') value (3.30) signifies the high species richness and diversity of the butterfly fauna at the sampled site (Table 2). The abundance of the butterfly community was evaluated by means of Simpson’s index (Ds) whose value of the Simpson’s index (Ds) was found to be more inclined towards 0, indicating the prevalence of high species abundance within the studied butterfly community. Again, the value of Simpson's index of diversity (D=0.98) depicted that the surveyed butterfly community had high abundance. The value of Pielou’s evenness index (J′=0.95) was close to 1 which stated the persistence of more evenness among the butterfly species of the studied butterfly community. Thus, all these values expressed the butterfly community was highly diverse with high abundance and high evenness, implying the community was in the direction of an ideal natural community..	Comment by Yosiel: This says something different from the previous sentence. Review this!	Comment by Yosiel: This is pretentious to say.
Table 3 illustrates the family-wise values of various biodiversity indices, such as Shannon diversity index (H'), Shannon Hmax, Pielou’s evenness index (J′), Simpson's index (Ds), Simpson's index of diversity (D) and Simpson's reciprocal index (Dr). The Shannon diversity index (H') values of the recorded six butterfly families ranged from 0.53 to 3.30 (Table 3).  In this case, the family Nymphalidae was noted with the highest value as the maximum number of species were recorded from this family, followed by the family Pieridae (2.07), Lycaenidae (2.01), Hesperiidae (1.55), Papilionidae (1.35) whereas, the least value was observed from the Riodinidae family. Moreover, the highest value of Shannon Hmax was obtained from the family Nymphalidae (3.15), followed by Pieridae (2.65), Lycaenidae (2.55), Papilionidae (2.16), Hesperiidae (2.07), Riodinidae (1.26). The values of Pielou’s evenness index (j) determine whether the species in a community is evenly distributed or not. This value was highest in case of Lycaenidae (0.97), followed by the family Hesperiidae (0.96), Nymphalidae (0.94), Pieridae (0.90), both the family Papilionidae and Riodinidae had the same value (0.76). Simpson's index of diversity (D) revealed the abundance of species in a community. Its value was recorded to be higher for the family Nymphalidae (0.96), both the families Pieridae and Lycaenidae (0.86), Hesperiidae (0.78), Papilionidae (0.69). Again, the value of Simpson's reciprocal index (Dr) indicated a higher diversity of butterfly from the family Nymphalidae (24.15) (Table 3). 
Fig. 6 and Fig. 7 demonstrated the Whittaker plot i.e., species-wise rank abundance curve that explains the species abundance with evenness and the family-wise rank abundance curve that illustrates the species abundance and evenness among the six families. The Whittaker plot’s curve showed a steep inclination up to the first four butterfly species that were recorded in the surveyed area (Figs. 6 and 7). These butterfly species occurred in high abundance and with less evenness in comparison to the remaining species. Species rank four onwards the abundance of the observed butterfly species were found to decrease accordingly with increased evenness among the sampled species of the study areas. 
While considering the family-wise rank abundance curve, it was clearly observed that more evenness was exhibited by the family Lycaenidae, followed by Hesperiidae, Nymphalidae, Pieridae whereas, the families Papilionidae and Riodinidae showed relatively less evenness (Fig. 7).
4. DISCUSSION 
Since the British ruling time, The deforestation of vast acreage of frontier forestlands of North-Eastern eastern Himalayan region have has been continued since colonial times, mainly for the purpose of timber extraction, cultivation, tea gardens establishment and construction of buildings and roads construction. Anthropogenic pressure due to growing population sizes and, tourist tourism pressure due to breathtaking scenic beauty and serene environment have further decimated the emerald pristine Himalayan rainforest land and lush grassland areas. These anthropogenic annoyance activities also resulted in habitat destruction, climate change, severe soil erosion and massive biodiversity loss, all putting a lot of pressure on the ecosystem stability. In this context, impact of habitat destruction on insect livelihood is poorly surveyed (Roy et al., 2012). Considering all the situationsThus, assessment of species diversity and abundance has become indispensable for the comprehensive understanding of forest communities and their conservation. For conservationthis, it is critically important to estimate the forest diversity in all-inclusive way. On that account, estimation of forest diversity hinges on performing rapid inventories, that too utilizing individual taxa, or by initiating prognostication techniques that offer insight on diversity index values in a variety of habitat types (Roy et al., 2012). Moreover, habitat association of butterfly community primarily is conditional on the availability of larval host plants and ground covering nectar plants (Mitter et al., 1988; Tiple et al., 2006). Butterfly diversity in Eastern Himalayas and montane habitat of the Western Ghats, shows high endemism (Acharya & Vijayan, 2015; Sreekumar et al., 2018) and highly dependent on specific forest structures (Thakur et al., 2021). Butterfly diversity is lower in areas with high anthropogenic disturbance, such as urbanized areas or degraded forests (Bhusal et al., 2017). Lin et al. (2023) reported that butterfly diversity and abundance was reduced significantly with increasing urbanization. Landscape disturbance has an impact on butterfly communities (Cleary et al., 2025). 	Comment by Yosiel: This paragraph excessively introduces information than is best regarded in the Introduction. Here, only briefly mention the impact of deforestation and the response of butterfly diversity to anthropogenic activities.	Comment by Yosiel: Try to be as less poetic as possible. This is serious research.	Comment by Yosiel: I don’t think it’s poorly surveyed. Read more and address this more properly.
The results of the present study showed that the low relative abundances of a few butterfly species were low might be due to hostile habitat, burgeoning tourist footfall and human settlement. In contrary, high diversity of butterfly species in the study site might be related to its diversified vegetations. Similar observation documented by Bhusal and Khanal (2008) from eastern Churia mountains of Nepal and midhill region of Nepal where high diversity of butterfly was reported due to its mixed diverse vegetations (Prajapati et al., 2000).	Comment by Yosiel: You’re using opposite arguments to explain why you have a high diversity and a few scarce species, stating that your habitat is hostile and has a diversified vegetation at the same time. This sounds incoherent. I understand your idea but you have to make it more explicit. The high habitat diversity boosts butterfly diversity, and maybe a few species are less abundant because the habitat is not adequate (not synonym of “Hostile”) or because it’s a typical trend of tropical butterfly communities to have rare species (read more about this).
Bhusal et al. (2018) reported that higher abundance of butterfly species was found in crop lands than compared to the human settlement and forest habitats due to food resources availability from the diverse flowering crops. Previous studies reported that both the abiotic and biotic factors like vegetation structure, including host plants, nectar plants, temperature, wind exposure and elevation gradient, all contributing contributed impacts on the patterns of butterfly diversity (Khan et al., 2004; Lien & Yuan, 2003; Acharya & Vijayan, 2015). Against this backdrop, Guiterrez and Memendez (1995), stated that abundance of butterflies is more related to the availability of food plants rather the physical factors like altitudes etc. Moreover, Blair and Launer (1997) affirmed that species richness and abundance of butterfly is escalated at moderately disturbed sites relative to the urban areas from the natural pristine region. 
[bookmark: _Hlk218083507]The present results demonstrate that the diversity indices indexes of the surveyed butterfly community of the present study site were on fleekhigh as the surveyed area embracing embraced both the habitat generalist and habit specialist along with favorable micro-environment and easy host plant availability, speculating that it was the ideal place for butterfly fauna. Overall butterfly diversity from study area was found higher compared to earlier studies conducted in North-eastern Himalayan region (Roy et al., 2012; Mondal et al., 2025 ) as the study site had the mixed vegetation with less closed canopy cover of dense forest which is suitable for only specialized butterfly species (Roy et al., 2012). A similar observation was reported by Pradhan and Khaling (2020) from human-modified tea dominated landscape of Darjeeling Hills comprising of two ecosystems of tea plantation and secondary forest. The study documented 71 species belonging to 43 genera and five families, of which seven are protected under the Wildlife (Protection) Act of India, 1972 (Pradhan & Khaling, 2020). Results of the present study revealed a similar trend in species richness and genera composition (64 species, 49 genera, six families) in the butterfly community in Dawaipani of Darjeeling district.	Comment by Yosiel: Is there a paper you can cite about the flora and climate of this place?
Greater host plant and flowering plant availability as food resources of butterfly attributes the high species richness and abundance. Likewise, increasing human settlement was found negatively correlated with butterfly species richness and their abundance (Bhusal et al., 2018; Stefanescu et al., 2011). Present The present study area was found to have intermediate disturbance as it is about 17 km away from busy tourist spot Darjeeling town and it is an offbeat tranquil village with lush tea estates and forest immersion. In consistent with the fact, Blair and Launer (1997) noticed that butterfly diversity and abundance peaked at the areas with intermediate disturbance associated with lower urbanization. Increased urbanization affects the rare species due to habitat fragmentation, whereas common species appeared to be unaffected (Summerville & Crist, 2001). In contrary, Collinge et al. (2003) stated that grassland type and habitat quality have strong impact on butterfly diversity and abundance, but the extent of urban development was not related to species richness. However, Schulze (2004) reported that species richness of butterfly, in general is lower in natural forests, higher in disturbed forests, and highest in moderately disturbed forests. As the present study area is under the moderately disturbed forests, thereby a high species richness with decent abundance of butterfly was obtained.	Comment by Yosiel: This is pretentious to say. Did you measure disturbance? Do not say anything you’re not sure about or have a reference about!!!	Comment by Yosiel: This is not right to say. Values are not decent, they are high or low!
Here, only a small forest patch was studied for a shorter time span, thus, a more intensive long-term study would surely contribute more species in the checklist. Moreover, further survey-based studies in the surrounding area will provide their distribution pattern in different forest patches from the present location.    
5. CONCLUSION
While a few explorative and empirical survey-based studies on butterfly fauna were undertaken in the North-eastern Himalayan region of West Bengal, long-term systematic ecological study of butterfly community in the surrounding forest patches are lacking. Additionally, understanding the responses of butterfly fauna in relation to the global climate change, habitat destruction and fragmentation, and anthropogenic annoyance activities, is urgently needed. Thereby, the most significant future strategy for biodiversity conservation would probably be further detailed investigations on the potentiality of these moderately disturbed forest areas for supporting the ecosystem structure and function. 
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Table 1. Checklist of butterfly species along with their family, relative abundance, status and WPA Schedule recorded in the study site.
	[bookmark: _Hlk193645499]Sl. No.
	

Family
	
Common Name
	Scientific name
	Relative Abundance
	Status	Comment by Yosiel: The meaning of abbreviations should be explained in the table label.
	WPA
schedule

	1
	Nymphalidae
	Common Lascar
	Pantoporia hordonia
	2.08
	C
	 

	2
	 
	Common Sergeant
	Athyma perius
	0.44
	R
	 

	3
	 
	Common Fourring
	Ypthima huebneri
	2.60
	C
	 

	4
	 
	Common Fivering
	Ypthima baldus
	4.40
	VC
	 

	5
	 
	Common Bushbrown
	Mycalesis perseus
	1.92
	NR
	 

	6
	 
	Plain Tiger
	Danaus chrysippus
	2.32
	C
	 

	7
	 
	Glassy Tiger
	Parantica aglea
	1.84
	NR
	 

	8
	 
	Popinjay
	Stibochiona nicea
	1.36
	NR
	 

	9
	 
	Black Prince
	Rohana parisatis
	1.56
	NR
	 

	10
	 
	Common Treebrown
	Lethe rohria
	1.72
	NR
	 

	11
	 
	Indian Tortoiseshell
	Aglais caschmirensis
	3.16
	C
	 

	12
	 
	Indian Fritillary
	Argynnis hyperbius
	2.72
	C
	 

	13
	 
	Powdered Baron
	Euthalia monina
	0.56
	R
	 

	14
	 
	Yellow Coster
	Acraea issoria
	0.60
	R
	 

	15
	 
	Leopard Lacewing
	Cethosia cyane
	2.64
	C
	 

	16
	 
	Chocolate Pansy
	Junonia iphita
	3.80
	C
	 

	17
	 
	Lemon Pansy
	Junonia lemonias
	2.64
	C
	 

	18
	 
	Indian Red Admiral
	Vanessa indica
	1.52
	NR
	 

	19
	 
	Painted Lady
	Vanessa cardui
	1.92
	NR
	 

	20
	 
	Large Yeoman
	Cirrochroa aoris
	1.00
	NR
	 

	21
	 
	Common Crow
	Euploea core
	3.08
	C
	 

	22
	 
	Blue-banded King Crow
	Euploea eunice
	0.08
	VR
	Schedule IV

	23
	 
	Brown King Crow
	Euploea klugii kollari
	1.28
	NR
	Schedule IV 

	24
	 
	Himalayan Sailer
	Neptis mahendra
	1.04
	R
	 

	25
	 
	Broad-banded Sailer
	Neptis sankara
	0.04
	VR
	Schedule I

	26
	 
	Himalayan Jester
	Symbrenthia hypselis
	2.04
	C
	Schedule II

	27
	 
	Common Evening Brown
	Melanitis leda
	0.92
	NR
	 

	28
	 
	Dark Evening Brown
	Melanitis phedima
	0.48
	R
	 

	29
	 
	Gaudy Baron
	Euthalia lubentina
	1.68
	NR
	 

	30
	 
	Common Maplet
	Chersonesia risa
	0.72
	NR
	 

	31
	 
	Great Eggfly
	Hypolimnas bolina
	0.88
	NR
	 

	32
	 
	Common Argus
	Callerebia nirmala
	1.12
	NR
	 

	33
	 
	Banded Treebrown
	Lethe confusa
	2.72
	C
	 

	34
	Pieridae
	Common Grass Yellow
	Eurema hecabe
	2.84
	C
	 

	35
	 
	Common Gull
	Cepora nerissa
	0.84
	NR
	Schedule II

	36
	 
	Indian Cabbage White
	Pieris canidia
	4.28
	VC
	 

	[bookmark: _Hlk175472991]37
	 
	Large Cabbage White
	Pieris brassicae
	3.00
	C
	 

	38
	 
	Psyche
	Leptosia nina
	2.12
	C
	 

	39
	 
	Red-base Jezebel
	Delias pasithoe
	0.20
	R
	 

	40
	 
	Chocolate Albatross
	Appias lyncida
	1.68
	NR
	 

	41
	 
	Great Orange tip
	Hebomoia glaucippe
	1.12
	NR
	 

	42
	 
	White Orange Tip
	Ixias marianne
	0.76
	NR
	 

	43
	 
	Yellow Orange Tip
	Ixias pyrene
	0.96
	NR
	 

	44
	Papilionidae
	Common Mormon
	Papilio polytes
	2.32
	C
	 

	45
	 
	Red Helen
	Papilio helenus
	0.56
	R
	 

	46
	 
	Common Bluebottle
	Graphium sarpedon
	2.04
	C
	 Schedule II

	47
	 
	Common Birdwing
	Troides helena
	0.04
	VR
	 

	48
	 
	Common Peacock
	Papilio bianor
	0.32
	R
	 

	49
	 
	Paris Peacock
	Papilio paris
	0.44
	R
	 

	50
	Lycaenidae
	Forget-me-not
	Catochrysops strabo
	2.68
	C
	 

	51
	 
	Purple Sapphire
	Heliophorus epicles
	2.28
	C
	 

	52
	 
	Common Cerulean
	Jamides celeno
	1.48
	NR
	 

	53
	 
	Pale Grass Blue
	Pseudozizeeria maha
	2.32
	C
	 

	54
	 
	Dark Grass Blue
	Zizeeria karsandra
	2.04
	C
	 

	55
	 
	Pea Blue
	Lampides boeticus
	1.28
	NR
	Schedule II

	56
	 
	Common Lineblue
	Prosotas nora
	1.32
	NR
	 

	57
	 
	Tailless Lineblue
	Prosotas dubiosa
	0.72
	NR
	 

	58
	Hesperiidae
	Common Redeye
	Matapa aria
	1.00
	NR
	 

	59
	 
	Common Small Flat
	Sarangesa dasahara
	1.08
	NR
	 

	60
	 
	Common Spotted Flat
	Celaenorrhinus leucocera
	0.72
	NR
	 Schedule II

	61
	 
	Common Dart
	Potanthus pseudomaesa
	0.48
	R
	 

	62
	 
	Chestnut Bob
	Iambrix salsala
	1.40
	NR
	 

	63
	Riodinidae
	Punchinello
	Zemeros flegyas
	0.56
	R
	

	64
	 
	Lesser Punch
	Dodona dipoea
	0.16
	R
	Schedule II


[bookmark: _Hlk193645728]VC -very common (>100 sightings), C – common (51 to 100sightings), NR – nor rare (16 to 50 sightings), R – rare (3 to 15 sightings), VR – very rare (1 to 2) to indicate the rarest to the most common butterfly species (Tiple et al., 2006).
WPA- Species enlisted in Indian Wildlife Protection Act, 1972.
Table 2. Values of different biodiversity indices of butterfly population diversity of the study area.
	Shannon diversity index (H')
	Pielou’s evenness index (J′)
	Simpson's index (Ds)
	Simpson's index of diversity (D)

	3.30
	0.95
	0.02
	0.98



Table 3. Values of different biodiversity indices of the six butterfly families of the study area.
	Family
	Shannon diversity index (H')
	Shannon Hmax
	Pielou’s evenness index (J′)
	Simpson's index (Ds)
	Simpson's index of diversity (D)
	Simpson's reciprocal index (Dr)

	Nymphalidae
	3.30
	3.15
	0.94
	0.04
	0.96
	24.15

	Pieridae
	2.07
	2.65
	0.90
	0.14
	0.86
	6.86

	Papilionidae
	1.35
	2.16
	0.76
	0.31
	0.69
	3.22

	Lycaenidae
	2.01
	2.55
	0.97
	0.14
	0.86
	7.12

	Hesperiidae
	1.55
	2.07
	0.96
	0.22
	0.78
	4.49

	Riodinidae
	0.53
	1.26
	0.76
	0.63
	0.37
	0.63
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Fig. 1. Satellite image of India (a), Darjeeling district (b) and Dawaipani (c) showing the study area. 
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Fig. 2. Percentage composition of six families of butterflies in the study area.
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Fig. 3. Genus to species proportion of butterflies of six families.
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Fig. 4. Occurrence of different butterfly species in the study area.
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Fig. 5. Species richness of the recorded butterfly genera of the study site.
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Fig. 6. Rank Rank-abundance curve of 64 species of butterfly in the study area.
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Fig. 7. Rank Rank-abundance curve of six families of butterfly in the study area.
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Fig. 8. Photographs of different butterfly species recorded in the study area
1) Ypthima baldus, 2) Melanitis leda, 3) Eurema hecabe 4 Pseudozizeeria maha, 5) Symbrenthia hypselis, 6) Ypthima huebneri, 7) Papilio polytes, 8) Mycalesis perseus, 9) Delias pasithoe, 10) Appias lyncida, 11) Chersonesia risa, 12) Pieris brassicae.
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Fig. 9. Photographs of different butterfly species recorded in the study area
13) Parantica aglea, 14) Junonia iphita, 15) Euploea core, 16) Matapa aria, 17) Aglais caschmirensis, 18) Vanessa indica, 19) Junonia lemonias, 20) Ixias marianne, 21) Danaus chrysippus, 22) Ixias pyrene, 23) Catochrysops strabo, 24) Jamides celeno.
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