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ABSTRACT 

Butterflies, dragonflies and damselflies are indeed important for ecosystem productivity, playing 
roles in pollination and insect control, contributing to a balanced and thriving ecosystem. Their 
presence showcases the health and abundance of the ecosystem. Biodiversity protection and 
conservation are indeed essential aspects of both national and international agendas, as they 
contribute significantly to the sustainable development of regions and countries. Biodiversity 
ensures the health and stability of ecosystems, provides ecosystem services crucial for human 
survival and well-being, and supports various industries such as agriculture, fisheries, and 
tourism. Lepidoptera and Odonata assemblage along with Kalyani Lake Park of Nadia district in 
West Bengal has been investigated. The study on dragonflies, damselflies and butterfly species 
were conducted from August 2021 to September 2023. A modified “Pollard Walk” method was 
used to record species and abundance. In this survey, 25 species of dragonflies, 10 species of 
damselflies and 75 species of Butterflies were recorded. Among the odonate species, Libelluidae 
and Coenagrionidae were the dominant families with the maximum number of species being 23 
and 08, respectively. In the case of butterflies, Nymphalidae was the dominant family with 27 
species while others have fewer representatives. Relative abundance and diversity indices were 
calculated for all species groups. However, in the case of the urban forest area, the observed high 
anthropogenic disturbances create significant biotic pressure on the Kalyani Lake Park. Given the 
significance of understanding the insect diversity in this study area, a detailed list of recorded 
Odonata and Lepidoptera from the study would provide valuable insights into the specific species 
present, their distribution, and their potential interactions with the environment. 

Keywords: Abundance, biodiversity, conservation, Odonata, Lepidoptera, Kalyani Lake Park. 
 

 
Citation: Sayak Dolai, Md. Abu Imran Mallick, Narayan Ghorai, 2025. Diversity and abundance of odonates 
(dragonflies and damselflies) and lepidopteran (butterflies) fauna of Kalyani Lake Park, Nadia district, West Bengal, 
India. Academia Journal of Biology, 47(1): 97–119. https://doi.org/10.15625/2615-9023/20121 
*Corresponding author email: imranmallick708@gmail.com 

#These authors have contributed equally to this work and share the first authorship. 

97 

                                                      

https://doi.org/
https://orcid.org/0000-0002-7510-2920


Sayak Dolai et al. 

INTRODUCTION 
Lepidoptera includes butterflies and 

moths, while Odonata includes dragonflies 
and damselflies belonging to the class insect. 
There are indeed valuable groups for studying 
and monitoring biodiversity in both aquatic 
and nearby terrestrial habitats (Mallick & 
Mondal, 2024; Nair, 2011). Both butterflies 
and odonates play vital roles in ecosystems. 
They contribute to pollination, serve as bio-
indicators of environmental health by 
responding to pollution, and function as a 
food source for other organisms (Kawahara & 
Breinholt., 2014; Syaripuddin et al., 2015; 
Thomas, 2005; Zaghloul et al., 2020). The 
specificity of host plants is a common 
phenomenon in both mature and immature 
stages of organisms with narrow ecological 
niches (Nallu et al., 2018). This specialization 
is often seen in various insects, especially 
those with distinct feeding habits (Rowe, 
2003; Tiple et al., 2005; Verspagen et al., 
2020). The choice of host plants can be 
critical for their survival, development, and 
reproduction (Ehrlich & Raven, 1964; 
Verspagen et al., 2020). Both species are 
recognized as valuable indicators of 
microhabitat quality and the degree of 
associated anthropogenic disturbances 
(Kehimkar, 2016; Salmah et al., 2006). Their 
sensitivity to environmental changes makes 
them effective tools for assessing the health 
and well-being of ecosystems, particularly in 
response to human impacts and disturbances 
(Boggs et al., 2003; Kehimkar, 2016). 
Monitoring these insect populations can offer 
valuable insights into the overall condition of 
habitats and the effects of human activities on 
biodiversity. 

Utilizing invertebrate groups as indicators 
in biodiversity conservation and management 
provides a practical and informative approach 
to understanding and predicting the presence 
and health of various taxa within ecosystems 
(Oliver & Beattie, 1993; Person, 1994). Their 
sensitivity, diversity, and interaction with the 
environment make them valuable tools is 
preserving Earth’s biodiversity (Ramesh et al., 

2010). Biodiversity loss is indeed a critical 
global crisis. The loss of biodiversity 
threatens the stability and sustainability of 
ecosystems, which are essential for human 
survival and well-being (Bonebrake et al., 
2010; Kunte et al., 1999; Kocher & Williams, 
2000; Koh, 2007; Summerville & Crist, 2001; 
Tiple, 2006). Environmental degradation, 
driven by pollution and the introduction of 
invasive species, significantly contributes to 
the decline in biodiversity worldwide (Kunte, 
1997; Watson et al., 2019). Relating patterns 
of biodiversity to spatial phenomena is a 
critical aspect of understanding ecosystems, 
and community ecology and implementing 
effective conservation strategies (Clark & 
Samways, 1996; Clarke et al., 2008). The 
dependence of species relies on specific 
environmental conditions for their survival, 
growth and reproduction (Condit et al., 2002). 
The interplay of both species-specific 
environmental dependencies and broader 
spatial factors in shaping community patterns 
within and among habitats (Losey & 
Vaughan, 2006; Wright et al., 1991). 
Partitioning ecological variation into spatial 
and environmental components is a crucial 
analytical approach in understanding the 
intricate mechanisms that shape patterns of 
biodiversity within communities (Noss, 1990; 
Enrlich & Wilson, 1991). This separation 
helps in unravelling the relative influence of 
spatial processes versus environmental factors 
on community structure (Borcard et al., 1992; 
Condit et al., 2002; Duivenvoorden et al., 
2002). 

The populations of odonates (dragonflies 
& damselflies) and lepidopterans (butterflies) 
in Kalyani Lake Park, Nadia District, West 
Bengal, India, are facing threats due to habitat 
destruction, pollution, and climate change. 
While natural factors have driven extinctions 
and shaped biodiversity throughout Earth’s 
history, human activities are now the 
predominant cause of species decline 
(Ceballos et al., 2015). The rapid growth of 
human population, industrialization, and 
urbanization have led to unprecedented 
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environmental pressures, resulting in a 
biodiversity crisis (Landers et al., 1988; 
Meyer & Turner, 1992). This study aims to 
investigate the diversity and abundance of 
odonates and lepidopterans in Kalyani Lake 
Park, to better understand their distribution 
and conservation status in the region. 

Urbanization has far-reaching 
environmental impacts, leading to habitat 
degradation and altering ecosystems in 
decreased plant species diversity, reduced 
water quality and increased air and soil 
pollutions. Insects are incredibly significant in 
terrestrial ecosystems (Adarsh et al., 2014; 
Chovanec & Waringer, 2006; New. 1991; 
Pollard & Yates, 1993; Aluri & Rao, 2002; 
Thomas, 2005), constituting a substantial 
portion of biodiversity and playing crucial 
roles in ecological balance and food chains 
(Nimbalkar et al., 2011). Insects are indeed 
crucial components of bio-indicators, 
providing valuable insights into the health and 
conditions of ecosystems. 

Kalyani Lake Park, located in Nadia 
District, West Bengal, India, indeed offers 
habitat types that support thriving populations 
of Odonata and Lepidoptera, vital insect 
groups. The Park’s various habitats create an 
ideal environment for a wide range of faunal 
species, including insects, reptiles, birds and 
mammals (Tiple et al., 2010). Kalyani Lake 
Park is a freshwater ecosystem with a mix of 
aquatic and terrestrial habitats. The park 
covers an area of approximately 50 hectares, 
with a lake covering 20 hectares. The 
surrounding vegetation is dominated by 
tropical deciduous forests, with a canopy 
cover of about 70%. The park's habitat 
supports a diverse range of flora and fauna, 
making it an ideal location for studying 
Odonata and Lepidoptera. 

The insect orders Odonata and Lepidoptera 
exhibit distinct life cycles. Odonata undergo 
incomplete metamorphosis, with larvae 
(nymphs) developing through a series of instars 
(typically 8−17) before emerging as winged 
adults, without a pupal stage (Dwari & 
Mondal., 2017). In contrast, Lepidoptera 

undergo complete metamorphosis, with a 
distinct pupal stage preceding adulthood. While 
odonate species are renowned for their agile 
flight capabilities, Lepidoptera captivate us 
with their diverse array of colors and patterns 
(Kalkaman et al., 2008). Despite their aquatic 
larval stage, many adult odonates venture into 
terrestrial habitats for activities such as 
foraging and roosting, demonstrating a broader 
ecological range beyond water-adjacent areas 
viz. rivers, streams, lakes, pools, and rice fields 
(Tiple et al., 2012; Kalkman et al., 2020) and 
form one of the important invertebrate 
predators (Sharma et al., 2007). Worldwide 
there are more than 28,000 species of 
butterflies, with about 80 percent found in 
tropical regions (Robbins & Oplar, 1997; 
Ghazanfar et al., 2016; Paulson et al., 2024) 
documented both the dragonflies and 
damselflies, about 6,407 species belonging to 
652 genera in all over the world. Later Mitra 
(2005) and Subramanian (2005) recorded 499 
and 463 species for Indian fauna, respectively. 
At present, the Indian subcontinent hosts about 
1,504 species of butterflies (Tiple, 2011) of 
which 107 are Papilionids (swallowtails), 109 
Pierids (white and yellows), 521 Nymphalids 
(brush-footed butterflies), 443 Lycaenids 
(blues) and 321 are Hesperids (Skippers). 
Odonata fauna of India is known by 3 
suborders, 17 families, 139 genera and 499 
species and subspecies (Prasad & Varshney, 
1995; Mallick & Ghorai, 2024). Mitra (2005) 
recorded 499 and later on 463 species were 
confirmed by Subramanian (2009). Fraser 
(1933, 1934, 1936) mentioned 536 species of 
Odonates from British India in the three 
volumes of his book entitled ‘Fauna of British 
India’. In the post-independence era, Prasad & 
Varshney (1995) mentioned fewer number 
species than earlier as a result of partition (i.e., 
see Koli et al., 2015; Prasad, 1995; Tiple et al., 
2012). In West Bengal, the studies on odonates 
were initiated with the documentation of 22 
species from Kolkata by Selys (1891). Previous 
studies have documented the faunal listing of 
odonates in West Bengal. In Kolkata, 
researchers such as Lahiri & Mitra (1972), 
Ram et al. (1982), Mitra (1983), Gupta et al. 
(1995), Dwan (2014) have contributed to our 
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understanding of odonate diversity. More 
recent studies in Kolkata have been conducted 
by Mallick & Ghorai (2024), Payra & Tiple 
(2016, 2019), Payra et al. (2017) have focused 
on Medinipur. Additionally, Nayak & Roy 
(2016) and Nayak (2020) have explored 
odonate faunal listing in Burdwan. Dwan 
(2021) reported 239 species belonging to  
114 genera and 17 families of odonates from 
West Bengal and the Libellulidae family has 
high species richness. The diversity of Odonata 
in any region is influenced by two major 
determinants (Eslami et al., 2021). Several 
studies on butterflies have been conducted 
throughout the state to date (Mukherjee & 
Mondal, 2020; Dey, 2021; Mallick, 2023; 
Mallick & Malakar., 2023; Mallick & Ghorai., 
2023). Day & Ghosh (2016), Chakraborty et al. 
(2018) and Day (2021) compiled 33 species, 26 
species and 106 species of butterflies 
respectively from Nadia district. The 
abundance of the Nymphalidae family compare 
to Pieridae and Papilionidae butterflies in 
Kalyani Lake Park of Nadia district can indeed 
be linked to the prevalence of their respective 
larval food plants in the region. This 
association underscores the vital relationship 
between butterflies and their larval host plants, 
which significantly influences their distribution 
and diversity within a study area. 

The objective of this study, recording the 
availability, diversity and numbers of odonate 
and butterfly fauna in Kalyani Lake Park, 
West Bengal, is a crucial step in 
understanding and conserving the biodiversity 
of the study area. By enhancing our 
understanding of the local biodiversity and the 
factors influencing it, our research will 
contribute to the creation of informed and 
sustainable conservation plans, ultimately 
ensuring the conservation of this natural 
habitat and the ecosystem services it provides 
for both wildlife and human communities. 
MATERIALS AND METHODS 
Study Site 

The present studies were conducted in 
Kalyani Lake Park, West Bengal, India 
(88o0.45’E longitudes and 22o0.98’N 

latitude) from August 2021 to September 
2023 to assess the diversity of odonate and 
butterfly species (Fig. 1). Kalyani Lake Park 
highlights its diverse and versatile habitat, 
making it an excellent environment for 
odonates and butterflies. The park’s features, 
including the lake, lakeside marsh habitat, 
ponds, canopy-forming trees, grassland 
patches, bushes, and flowering plants, offer a 
range of ecological niches and resources that 
attract and sustain a rich diversity of insect 
life. The presence of a lake and associated 
wetlands provides breeding grounds for 
odonates, while the flowering plants serve as 
nectar sources for both butterflies and 
odonates. Additionally, the abundance of 
native canopy-forming trees and fragmented 
grassland patches contribute to the park’s 
appeal as a suitable habitat for various insect 
species (Fig. 2). The availability of host 
plants is particularly crucial for butterflies, as 
they play a vital role in their life cycle. The 
park’s abundance of host and nectar plants 
supports the growth and sustenance of 
butterfly populations, enhancing the overall 
biodiversity and ecological balance within 
the study area. Preserving and conserving 
such versatile habitats as Kalyani Lake Park 
is essential to maintaining healthy insect 
populations and overall ecosystem health, 
highlighting the importance of sustainable 
management and conservation efforts. 

 
Figure 1. Map of the study area 
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Figure 2. Type of Microhabitats in the study area; A. Picnic spot area with tall and canopy 

forming trees, B. Segmented natural grass lawn surrounded by medium height trees and shrubs; 
C. Man-made grass lawn for beautification; D. Forest patches with different types of native 
plant along with very deep undergrowth; E. Bamboo zone with no underground along with 

isolated shallow pond; F. A ground full of Fiddlehead fern; G. A land with deep undergrowth, 
surrounded by various native plants; H. Isolated pond with water cabbage, water hyacinth, 

southern cattail and surrounded by tall trees; I. wide Lake surrounded by canopy forming trees 
 

Survey methods 
The study was conducted from August 

2021 to September 2023, employing a 
modified “Pollard Walk” method (Pollard, 
1977; Pollard & Yates, 1993) to survey 
odonates and butterflies in the study area. Two 
line transects, measuring 500 meters and  
350 meters, were established to 
representatively sample the area’s biodiversity 
and ecology. These transects were strategically 
placed to cover various habitats within the 
study area, including aquatic and terrestrial 
ecosystems. 

A total of four transects (two 500-meter 
and two 350-meter) were set up to record 
species and abundance, ensuring adequate 
representation of all habitats. Weekly one-day 
field surveys were conducted to facilitate 
detailed and frequent observations of changes 
in the study area. Species identification was 
done using authentic literature for odonates 
(Subramanian, 2005; Nair, 2011; Fraser, 1933, 

1934, 1936; Mitra, 2002; Subramanian & 
Babu, 2017) and suitable keys for butterflies 
(Kunte, 2000; Evans, 1932; Wynter-Blyth, 
1957; Haribal, 1992; Kehimkar, 2008). 
Scientific and English common names were 
written following the catalogue by Varshney & 
Smetacek (2015). Photographs were taken 
using a Nikon D3400 DSLR camera (70−300 
mm lens) and a Samsung Galaxy M21 cell 
phone camera during the survey. 
Statistical analysis methods 

Data were arranged to obtain the 
following parameters: 

Relative abundance 
Ra = ((n/N)*100), where n is the total 

number of odonates of a particular species and 
N is the total number of odonates of all 
species (Mallick, 2023). 

The diversity indices were calculated using 
Simpson’s diversity index, Shannon Wiener 
diversity index, Margalef’s Richness index and 
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Evenness index. The input for the data analysis 
was a relative abundance matrix of family, 
genera and species across seasons (Shannon, 
1948; Shannon & Weaver, 1949; Simpson, 
1949; Pielou, 1969. Magurran, 1988; Rohmare 
et al., 2016; Rathod & Parasharya, 2018). The 
specimens of dragonflies and damselflies were 
classified into four categories based on their 
frequency of occurrence during the survey 
including Abundant (AD), Common (CD), 
Frequent (FD), and Rare (RD). Similarly, the 
butterfly specimens were categorized as 
Abundant (AB), Common (CB), Frequent 
(FB), and Rare (RB). This classification system 
allows for a standardized way to report the 
frequency and abundance of each species 
during the survey. 

Measurement of diversity 
The type of diversity used here is alpha 

diversity which is the diversity of species 
within a community or habitat that diversity 
index was calculated by using the - Shannon 
Wiener diversity index. 

Shannon Winner diversity index (H’) 
H’ = {–∑Pi (ln)pi}, 
[Pi = n/N] 

S = number of individuals of species; N = 
total number of all individuals in the sample; 
Ln = logarithm to base e. 

Measurement of species richness 
Margalef’s Richness index = [(S – 1)/ln(n)] 

S = total number of species; N = total number 
of all individuals in the sample; Ln = Natural 
logarithm. 

Dominance and Simpson index 
(1 – D) = ∑n*(n – 1)/N*(N – 1) 
Where N is the number of individuals of 

taxon I 
Dominance 1 - Simpson index ranges 

from 0 to 1. 
Simpson Index 1-D. Measures evenness of 

the community from 0 to 1 dominance and 
Simpson indices are often interchangeably. 

Pielou Evenness Index (J) 

J = H’/Log (S) 
Microsoft Excel 2013 was used in the 

calculation of diversity and analysis of the 
diversity with biodiversity software such as 
PAST (Hammer et al., 2001). 
RESULTS 

The community study revealed distinct 
differences between odonate and butterfly 
species in the study area. In terms of individual 
abundance, odonates outnumbered butterflies 
with 2,379 individuals compared to 1693 
(Tables 1 & 2). However, butterflies exhibited 
higher richness with 75 taxa, whereas odonates 
had 35 taxa (Table 3, Appendix 1, 2). The 
richness index also showed a significant 
difference, with butterflies scoring 22.919 and 
odonates scoring 10.069. Evenness indices 
indicated that odonates had a more even 
distribution of species, with a score of 0.89, 
whereas butterflies had a score of 0.66. 
Dominance indices revealed that butterflies 
were more dominated by a few species, with a 
score of 0.975, compared to odonates with a 
score of 0.871. Diversity metrics also showed 
differences between the two groups. The 
Simpson diversity index was higher for 
odonates (0.128) than butterflies (0.0245), 
indicating lower diversity among butterflies. 
Conversely, the Shannon Wiener index was 
higher for butterflies (3.927) than odonates 
(2.581), indicating higher diversity among 
butterflies. Finally, the effective number of 
species (ENS) was significantly higher for 
butterflies (50.803) than odonates (13.218), 
further highlighting the difference in diversity 
between the two groups (Table 3). The 
dragonfly and damselfly specimens were 
categorized as Abundant (AD, when more than 
60 individuals present), Common (CD, when 
21 to 60 individuals present), Frequent (FD, 
when 6 to 20 individuals present) and Rare 
(RD, when only 1 to 5 individuals present) 
according to their presence in the total survey 
(Fig. 3). The butterfly specimens were 
categorized as Abundant (AB, when more than 
35 individuals are present), Common (CB, 
when 15 to 35 individuals are present), 
Frequent (FB, when 6 to 14 individuals are 
present) and Rare (RB, when only 1 to 5 
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individuals present) according to their presence 
in the total survey (Fig. 4). The relative 
abundance of the Odonates and butterflies 
species collected from the study area. The 
species-to-genus ratio (S/G) determines the 
distribution of odonates and butterflies among 
genera and is calculated to be 1, 1.278, 1, 1.6 

and 1 for Gomphidae, Libellulidae, 
Macromiidae, Coenagrionidae and 
Platycnemididae, respectively (Table 4, for 
odonates) while 1.167, 2, 1.143, 0.9 and 1.688 
for Hesperiidae, Papilionidae, Pieridae, 
Lycaenidae and Nymphalidae, respectively 
(Table 5, for butterflies). 

 
Table 1. List of dragonflies and damselflies of Kalyani Lake Park 

SL. 
NO. Family Scientific name Common name Dominance No. 

Encounter 
Suborder: Anisoptera (Dragonflies) 

OA01 Gomphidae Ictinogomphus rapax 
(Rambur, 1842) 

Indian Common 
Clubtail CD 39 

OA02 Libellulidae Acisoma panorpoides 
(Rambur, 1842) Trumpet-Tail FD 11 

OA03 Libellulidae Aethriamanta brevipennis 
(Rambur, 1842) 

Scarlet Marsh 
Hawk AD 69 

OA04 Libellulidae Brachydiplax chalybea 
(Brauer, 1868) 

Rufous-backed 
Marsh Hawk CD 21 

OA05 Libellulidae Brachydiplax farinosa 
(Kruger, 1902) 

Black-Tailed 
Dasher FD 14 

OA06 Libellulidae Brachydiplax sobrina 
(Rambur, 1842) 

Little Blue Marsh 
Hawk 

AD 
 88 

OA07 Libellulidae 
Brachythemis 
contaminata  
(Fabricius, 1793) 

Ditch Jewel AD 646 

OA08 Libellulidae Bradinopyga geminata 
(Rambur, 1842) Granite Ghost FD 19 

OA09 Libellulidae Crocothemis servilia 
(Drury, 1770) 

Ruddy Marsh 
Skimmer CD 41 

OA10 Libellulidae Diplacodes trivialis 
(Rambur, 1842) 

Blue Ground 
Skimmer CD 42 

OA11 Libellulidae Lathrecista asiatica 
(Fabricius, 1798) 

Asiatic Blood 
Tail RD 1 

OA12 Libellulidae Neurothemis fulvia 
(Drury, 1773) 

Fulvous Forest 
Skimmer FD 17 

OA13 Libellulidae Neurothemis tullia 
(Drury, 1773) 

Pied Paddy 
Skimmer RD 2 

OA14 Libellulidae Orthetrum pruinosum 
(Burmeister, 1839) 

Crimson-tailed 
Marsh Hawk RD 3 

OA15 Libellulidae Orthetrum sabina (Drury, 
1770) 

Green Marsh 
Hawk AD 161 

OA16 Libellulidae Pantala flavescens 
(Fabricius, 1798) Wandering Glider FD 17 
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SL. 
NO. Family Scientific name Common name Dominance No. 

Encounter 

OA17 Libellulidae Potamarcha congener 
(Rambur, 1842) 

Yellow-tailed 
Ashy Skimmer CD 39 

OA18 Libellulidae Rhodothemis rufa 
(Rambur, 1842) 

Rufous Marsh 
Glider AD 92 

OA19 Libellulidae Rhyothemis variegata 
(Linnaeus, 1763) 

Common 
Picturewing FD 18 

OA20 Libellulidae Tholymis tillarga 
(Fabricius, 1798) 

Coral-tailed 
Cloudwing FD 17 

OA21 Libellulidae Tramea limbata 
(Desjardins, 1832) 

Black Marsh 
Trotter RD 1 

OA22 Libellulidae Tramea basilaris (Palisot 
de Beauvois, 1805) 

Red Marsh 
Trotter RD 3 

OA23 Libellulidae Urothemis signata 
(Rambur, 1842) 

Greater Crimson 
Glider CD 26 

OA24 Libellulidae Zyxomma petiolatum 
(Rambur, 1842) 

Brown Dusk 
Hawk CD 21 

OA25 Macromiidae Epophthalmia vittata 
(Burmeister, 1839) 

Common Torrent 
Hawk FD 11 

Suborder: Zygoptera (Damselflies) 

OZ01 Coenagrionidae 
Agriocnemis kalinga 
(Nair & Subramanian, 
2014) 

Indian Hooded 
Dartlet RD 1 

OZ02 Coenagrionidae Agriocnemis pygmaea 
(Rambur, 1842) Pygmy Dartlet AD 144 

OZ03 Coenagrionidae 
Ceriagrion 
cerinorubellum  
(Brauer, 1865) 

Orange-tailed 
Marsh Dart AD 105 

OZ04 Coenagrionidae 
Ceriagrion 
coromandelianum 
(Fabricius, 1798) 

Coromandel 
Marsh Dart AD 442 

OZ05 Coenagrionidae Ischnura senegalensis 
(Rambur, 1842) 

Senegal Golden 
Dartlet CD 39 

OZ06 Coenagrionidae Mortonagrion aborense 
(Laidlaw, 1914) 

Emerald-eyed 
Dartlet RD 1 

OZ07 Coenagrionidae 
Pseudagrion 
microcephalum  
(Rambur, 1842) 

Blue Grass Dart CD 59 

OZ08 Coenagrionidae Pseudagrion rubriceps 
(Selys, 1876) 

Saffron-faced 
Blue Dart AD 156 

OZ09 Platycnemididae Onychargia atrocyana 
(Selys, 1865) Black Marsh Dart FD 11 

OZ10 Platycnemididae Pseudocopera ciliata 
(Selys, 1863) Pied Bush Dart RD 2 
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Table 2. List of butterflies of Kalyani Lake Park 
SL. 
NO. Subfamily Scientific name Common name Dominance No. 

Encounter 
Family: Hesperiidae (Skippers) 

L01 Coeliadinae Badamia exclamationis 
(Fabricius, 1775) Brown Awl RB 1 

L02 Pyrginae Tagiades japetus (Stoll, 1781) Common Snow 
Flat RB 2 

L03 Hesperiinae Ampittia dioscorides 
(Fabricius, 1793) 

Indian Bush 
Hopper RB 3 

L04 Hesperiinae Borbo cinnara (Wallace, 1866) Rice Swift CB 20 
L05 Hesperiinae Hyarotis adrastus (Stoll, 1780) Tree Flitter RB 1 
L06 Hesperiinae Iambrix salsala (Moore, 1866) Chestnut Bob CB 26 

L07 Hesperiinae Matapa aria (Moore, 1866) Common 
Redeye FB 13 

L08 Hesperiinae Oriens gola (Moore, 1877) Common Dartlet AB 53 

L09 Hesperiinae Parnara guttatus (Bremer & 
Grey, 1852) Straight Swift RB 3 

L10 Hesperiinae Parnara ganga (Evans, 1937) Evan’s Swift CB 28 

L11 Hesperiinae Pelopidas mathias  
(Fabricius, 1798) Variable Swift FB 7 

L12 Hesperiinae Pelopidas agna (Moore, 1865) Obscure 
Branded Swift CB 16 

L13 Hesperiinae Suastus gremius  
(Fabricius, 1798) 

Indian Palm 
Bob FB 13 

L14 Hesperiinae Telicota bambusae  
(Moore, 1878) Dark Palm Dart RB 4 

Family: Papilionidae (Swallowtails) 

L15 Papilioninae Graphium agamemnon 
(Linnaeus, 1758) Tailed Jay CB 33 

L16 Papilioninae Graphium doson (C. & R. 
Felder, 1864) Common Jay CB 19 

L17 Papilioninae Pachliopta aristolochiae 
(Fabricius, 1775) Common Rose FB 13 

L18 Papilioninae Papilio clytia (Linnaeus, 1758) Common Mime CB 22 

L19 Papilioninae Papilio demoleus  
(Linnaeus, 1758) 

Lime 
Swallowtail AB 45 

L20 Papilioninae Papilio polytes  
(Linnaeus, 1758) 

Common 
Mormon AB 69 

Family: Pieridae (Whites & Yellows) 

L21 Coliadinae Catopsilia pomona  
(Fabricius, 1775) 

Common 
Emigrant AB 63 

L22 Coliadinae Catopsilia pyranthe  
(Linnaeus, 1758) 

Mottled 
Emigrant CB 32 

L23 Coliadinae Eurema hecabe  
(Linnaeus, 1758) 

Common Grass 
Yellow AB 39 
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SL. 
NO. Subfamily Scientific name Common name Dominance No. 

Encounter 
L24 Pierinae Appias libythea (Fabricius, 1775) Striped Albatross AB 40 
L25 Pierinae Cepora nerissa (Fabricius, 1775) Common Gull CB 21 
L26 Pierinae Delias eucharis (Drury, 1773) Common Jezebel CB 31 
L27 Pierinae Leptosia nina (Fabricius, 1793) Psyche AB 40 

L28 Pierinae Pareronia valeria  
(Fabricius, 1787) 

Common 
Wanderer CB 18 

Family: Lycaenidae (Blues & Hairstreaks) 
L29 Curetinae Curetis thetis (Drury, 1773) Indian Sunbeam RB 1 
L30 Miletinae Spalgis epius (Westwood, 1851) Apefly RB 1 

L31 Polyommatinae Anthene emolus (Godart, 1824) Common Ciliate 
Blue CB 39 

L32 Polyommatinae Anthene lycaenina  
(R. Felder, 1868) 

Pointed Ciliate 
Blue FB 6 

L33 Polyommatinae Castalius rosimon  
(Fabricius, 1775) Common Pierrot FB 8 

L34 Polyommatinae Chilades lajus (Stoll, 1780) Lime Blue AB 71 

L35 Polyommatinae Luthrodes pandava  
(Horsfield, 1829) Plains Cupid AB 67 

L36 Polyommatinae Lampides boeticus  
(Linnaeus, 1767) Pea blue RB 2 

L37 Polyommatinae Neopithecops zalmora  
(Butler, 1870) Quaker CB 31 

L38 Polyommatinae Prosotas nora (C. Felder, 1860) Common 
Lineblue FB 6 

L39 Polyommatinae Pseudozizeeria maha  
(Kollar, 1844) Pale Grass Blue CB 22 

L40 Polyommatinae Tarucus nara (Kollar, 1848) Striped Pierrot CB 23 
L41 Polyommatinae Zizula hylax (Fabricius, 1775) Tiny Grass Blue FB 14 

L42 Theclinae Arhopala amantes  
(Hewitson, 1862) Large Oakblue RB 1 

L43 Theclinae Iraota timoleon (Stoll, 1790) Silverstreak Blue RB 2 
L44 Theclinae Loxura atymnus (Stoll, 1780) Yamfly CB 30 

L45 Theclinae Mahathala ameria (Hewitson, 
1862) Falcate Oakblue AB 59 

L46 Theclinae Rapala manea (Hewitson, 1863) Slate Flash CB 17 
L47 Theclinae Rathinda amor (Fabricius, 1775) Monkey Puzzle AB 60 

L48 Theclinae Spindasis vulcanus  
(Fabricius, 1775) 

Common 
Silverline RB 3 

Family: Nymphalidae (Brush-footed Butterflies) 
L49 Acraeinae Acraea violae (Linnaeus, 1758) Tawny Coster FB 8 

L50 Biblidinae Ariadne ariadne  
(Linnaeus, 1763) Angled Castor CB 27 

L51 Biblidinae Ariadne merione (Cramer, 1777) Common Castor FB 11 
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SL. 
NO. Subfamily Scientific name Common name Dominance No. 

Encounter 

L52 Charaxinae Charaxes solon  
(Fabricius, 1793) Black Rajah RB 1 

L53 Danainae Danaus chrysippus (Linnaeus, 
1758) Plain Tiger CB 32 

L54 Danainae Danaus genutia (Cramer, 1779) Common Tiger FB 13 
L55 Danainae Euploea core (Cramer, 1780) Common Crow AB 64 

L56 Danainae Tirumala limniace  
(Cramer, 1775) Blue Tiger AB 34 

L57 Heliconiinae Phalanta phalantha  
(Drury, 1773) 

Common 
Leopard RB 3 

L58 Limenitidinae Euthalia aconthea  
(Cramer, 1777) Common Baron FB 6 

L59 Limenitidinae Euthalia lubentina  
(Cramer, 1777) Gaudy Baron RB 1 

L60 Limenitidinae Moduza procris (Cramer, 1777) Commander CB 29 
L61 Limenitidinae Neptis hylas (Linnaeus, 1758) Common Sailer CB 33 

L62 Limenitidinae Neptis jumbah (Moore, 1858) Chestnut-
streaked Sailer FB 12 

L63 Nymphalinae Hypolimnas bolina  
(Linnaeus, 1758) Great Eggfly CB 27 

L64 Nymphalinae Junonia almana  
(Linnaeus, 1758) Peacock Pansy CB 17 

L65 Nymphalinae Junonia atlites (Linnaeus, 1763) Grey Pansy CB 19 
L66 Nymphalinae Junonia iphita (Cramer, 1779) Chocolate Pansy CB 23 

L67 Nymphalinae Junonia lemonias  
(Linnaeus, 1758) Lemon Pansy FB 11 

L68 Nymphalinae Vanessa cardui  
(Linnaeus, 1758) Painted Lady RB 1 

L69 Satyrinae Elymnias hypermnestra 
(Linnaeus, 1763) 

Common 
Palmfly CB 19 

L70 Satyrinae Lethe europa (Fabricius, 1775) Bamboo 
Treebrown RB 1 

L71 Satyrinae Melanitis leda  
(Linnaeus, 1758) 

Common 
Evening Brown RB 2 

L72 Satyrinae Melanitis phedima  
(Cramer, 1780) 

Dark Evening 
Brown FB 9 

L73 Satyrinae Mycalesis mineus  
(Linnaeus, 1758) 

Dark-branded 
Bushbrown AB 63 

L74 Satyrinae Ypthima baldus  
(Fabricius, 1775) 

Common Five-
ring CB 33 

L75 Satyrinae Ypthima huebneri (Kirby, 1871) Common Four-
ring AB 56 
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Table 3. Diversity indices of odonate and butterfly species recorded in the study area 
 Odonate species Butterfly species 
Individual 2,379 1,693 
Taxa (S) 35 75 
Richness Index [(S-1)/in(n)] 10.069 22.919 
Evenness Index [H/lnS] 0.89 0.66 
Dominance (D) 0.871 0.9754 
Simpson Diversity Index (1-D) 0.128 0.024 
Shannon Weaner Index (H) 2.581 3.927 
Effective number of Species (ENS) 13.218 50.803 

 

 
Figure 3. Abundance of odonate species in the study area 

 

 
Figure 4. Abundance of butterfly species in the study area 

 
During the study period, 35 species of 

odonates were recorded, including 25 species of 
dragonflies (Sub-order: Anisoptera) belonging 
to 3 families and 10 species of damselflies 
(Suborder: Zygoptera) belonging to 2 families. 
In the case of Anisopterans, 25 species were 
recorded belonging to three families namely 

Gomphidae (1 species), Macromiidae  
(1 species) and Libellulidae (23 species). In the 
case of Zygoptera, 10 species were recorded 
belonging to two families namely: 
Coenagrionidae (8 species) and 
Platycnemididae (2 species). The highest 
diversity of odonates was recorded belonging to 
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the family Libellulidae (65.71%), followed by 
Coenagrionidae (22.86%), Platycnemididae 
(5.71%), Gomphidae (2.86%) and Macromiidae 
(2.86%). It was observed that, among the 
Anispoteran, Brachythemis contaminata and 
Orthetrum sabina were the most common 
species, whereas among the Zygopteran, 
Ceriagrion coromandelianum and Pseudagrion 
rubriceps were the most common species. 

During the study period, 75 species of 
butterflies belonging to 5 families were 
recorded. Among those, 27 species were 
recorded belonging to the family Nymphalidae 
(36%), 20 species were recorded belonging to 

the family Lycaenidae (27%), 14 species were 
recorded belonging to the family Hesperiidae 
(19%), 08 species were recorded belonging to 
the family Pieridae (10%) and 06 species were 
recorded belonging to the family Papilionidae 
(8%). During the study period, 75 species of 
butterflies belonging to 18 sub-families were 
recorded. It was observed that, among the 
family Hesperiidae, Oriens gola was the most 
common and for the rest of the families, 
Papilionidae, Pieridae, Lycaenidae and 
Nymphalidae, Papilio polytes, Catopsilia 
pomona, Chilades lajus and Euploea core were 
most common species respectively. 

 
Table 4. Species to genus ratio for the recorded odonate species in the study area 

SL. No. Family name No of Genus (G) No. of Species (S) S/G 
1 Gomphidae 1 1 1 
2 Libellulidae 18 23 1.278 
3 Macromiidae 1 1 1 
4 Coenagridae 5 8 1.6 
5 Platycnemidae 2 2 1 

 
Table 5. Species to genus ratio for the recorded butterfly species in the study area 

SL. No. Family name No of Genus(G) No. of Species (S) G/S 
1 Hesperiidae 12 14 0.857 
2 Papilionidae 3 6 0.5 
3 Pieridae 7 8 0.875 
4 Lycaenidae 20 18 1.11 
5 Nymphalidae 16 27 0.59 

 
DISCUSSION 

The community study revealed significant 
differences in the diversity and abundance of 
odonate and butterfly species in the study 
area. Odonates outnumbered butterflies in 
terms of individual abundance, but butterflies 
exhibited higher richness and diversity. The 
evenness indices indicated a more even 
distribution of odonate species, while 
dominance indices revealed that butterflies 
were dominated by a few species. The 
species-to-genus ratio (S/G) analysis showed 
that odonates were more evenly distributed 
among genera, while butterflies had a more 
varied distribution. The highest diversity of 
odonates was recorded in the family 
Libellulidae, while Nymphalidae had the 

highest diversity among butterflies. The most 
common odonate species were Brachythemis 
contamina and Orthetrum sabina, while 
Ceriagrion coromandelianum and 
Pseudagrion rubriceps were the most 
common among damselflies. Among 
butterflies, Oriens gola was the most common 
species in the family Hesperiidae, while 
Papilio polytes, Catopsilia pomona, Chilades 
lajus, and Euploea core were the most 
common species in the families Papilionidae, 
Pieridae, Lycaenidae, and Nymphalidae, 
respectively. 

In disturbed and human-impacted sites like 
gardens, lakes, small ponds and grasslands is a 
concerning observation. It underscores the 
significant impact of human activities on 

109 



Sayak Dolai et al. 

natural habitats and biodiversity (Tiple, 2006), 
the constant disturbances from plastic pollution 
and landscaping activities at the study site. The 
combination of plastic pollution and habitat 
alteration through vegetation removal can have 
severe impacts on biodiversity and ecosystem 
health. To improve the habitat for Odonata 
(dragonflies and damselflies) and butterflies in 
the study area and address the decline in their 
populations due to vegetation issues in the 
pond and lake. The availability of larval host 
plants and adult nectar plants plays a crucial 
role in determining the habitat preferences of 
butterflies. The rich diversity of Odonata 
(dragonflies & damselflies) and Lepidoptera 
(butterflies), particularly the Nymphalids 
(brush-footed butterflies) and Libellulids 
(Skimmer dragonflies), in the Nadia district of 
Kalyani Lake Park, suggests a diverse array of 
floral species and a well-developed terrestrial 
habitat. The presence of a mixed flora 
dominated by herbs and shrubs in the studied 
site within a tropical climate is significant for 
supporting a diverse range of insect 
populations, including Lepidoptera 
(butterflies). The diversity of riparian plants in 
Kalyani Lake Park is likely to be crucial for 
terrestrial odonates, particularly damselflies. 
These plants provide essential habitats and 
resources for the various life stages of 
odonates, contributing significantly to their 
overall diversity in the park. 

The presence and diversity of butterfly 
species in a study area can serve as important 
indicators of ecosystem health and biodiversity. 
Butterflies are sensitive to environmental 
changes, making them bioindicators. Their 
presence reflects a diverse and balanced 
ecosystem, while declines may signal 
environmental disturbances or habitat 
degradation. Shedding light on factors 
contributing to species abundance or rarity, 
providing a deeper understanding of butterfly 
dynamics in the studied environment. 
Exploring the potential influence of human 
activity, climatic and geographic restrictions, 
vegetation, or pollution on species distribution 
within the study habitat is crucial for a 
comprehensive understanding of ecological 

dynamics and potential conservation 
implications. They play a crucial role in 
transferring pollen from the male parts 
(anthers) to the female parts (stigma) of 
flowers, facilitating the process of pollination. 
This process is vital for the reproduction of 
flowering plants, including many crops that we 
rely on for food. Similarly, dragonflies are 
valuable environmental indicators, particularly 
in aquatic ecosystems. Their presence, 
abundance, and behavior can provide insights 
into the health and quality of freshwater 
habitats. Changes in dragonfly populations can 
signal alterations in water quality, habitat 
degradation or other environmental stressors, 
making them important bio-indicators for 
monitoring ecosystem health. Odonates species 
demonstrate heightened adaption linked to their 
reliance on the lake environment or the shelter 
provided by riparian plants. Conversely, other 
species may exhibit significant adaptability to 
artificial environments. Likewise, specific 
butterfly families show heightened diversity 
due to their adaptability and the abundance of 
diverse host plants in the study area. Habitat 
destruction due to urban development and 
unsustainable management of natural resources 
pose significant threats to native butterfly and 
odonate populations. Identifying species most 
vulnerable to diversity reducing factors in our 
research involves a nuanced assessment. 
Preliminary observations suggest that butterfly 
and odonates species may be particularly 
susceptible. The factor with the most apparent 
influence on biodiversity within our study area 
is the single plastic pollution impact. 

The presence of a diverse range of plants, 
including shrubs, herbs, and trees in Kalyani 
Lake Park, enhances the overall biodiversity 
and provides a favorable environment for 
insects, including odonates (dragonflies and 
damselflies) and butterflies. Different plant 
species offer various nectar sources, providing 
food for adult insects, while also serving as 
breeding and habitat sites. A well-balanced mix 
of vegetation contributes to a healthy 
ecosystem, supporting the life cycles of 
different insect species and promoting 
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biodiversity in the study area. It’s essential for 
the sustainability of insect populations and the 
overall ecological balance of the study area. 
The habitat selection by butterfly and odonate 
species is primarily influenced by the presence 
of host plants and nectar plant species. The 
diverse association of individual butterflies and 
odonates species in the study area suggests 
moderately rich vegetation for shrub species. 
However, a limited number of nectar plant 
species were observed during the study period, 
with records from Papilionidae, Pieridae, and 
Hesperiidae. The study area is predominantly 
covered by a variety of wild herbs, shrubs, fruit 
plants, and trees including Ficus sp., Cassia 
fistula, Citrus lemon, Calotropis sp., Lantana 
camara, Mangifera indica, Areca catechu, 
Euphorbia hirta, Abutilon indicum, Cicer 
arietinum, Chrysopogon sp., Oxalis 
corniculata, Ricinus communis, and various 
types of grass, providing essential resources 
and breeding sites for butterfly species and 
odonates species in the study area (Mallick & 
Malakar 2023). 

The rapid decline of butterfly and 
odonates populations, especially in areas like 
Kalyani Lake Park of Nadia District of West 
Bengal, is distressingly accurate (Day, 2021; 
Mallick & Malakar, 2023). Human activities, 
driven by increasing urbanization, pollution, 
overgrazing, and habitat loss, are taking a 
severe toll on their habitats and ultimately on 
their populations. Habitat loss due to 
deforestation for urban development is indeed 
a significant concern. The fragile ecosystems 
suffer from alterations in local climate, a 
consequence of human interventions. These 
changes greatly impact the butterfly 
community and other wildlife in the area. To 
mitigate the negative effects by planting 
endemic trees, plants, and supporting local 
wildlife through conservation efforts is vital. 
Such actions can help in preserving the 
remaining biodiversity and preventing 
common species from facing extinction. 
Insects, including butterflies and odonates, 
play crucial roles in ecosystem services like 
pest control, nutrient cycling, and pollination. 

Efforts to conserve their populations are 
essential for maintaining the overall health 
and balance of the ecosystem. Saving and 
conserving these beautiful and essential 
creatures like butterflies for future generations 
is a worthy and achievable goal. 

These findings suggest that the study area 
supports a diverse range of odonate and 
butterfly species, with different distribution 
patterns and abundance. The differences in 
diversity and abundance between odonates 
and butterflies may be attributed to various 
factors such as habitat preferences, food 
availability, and environmental conditions. 
The scenario we described is unfortunately a 
common and concerning issue not only in 
India but in many rapidly developing regions 
around the world. Here are some specific 
challenges faced in India due to urbanization, 
pollution, overgrazing and land degradation. 
Butterfly and odonate species exhibited 
sensitivity to environmental changes likely 
due to factors such as habitat alteration, 
climate fluctuations, or pollution. Loss of 
prime habitat is a significant threat to a wide 
range of wildlife, including dragonflies, 
damselflies and butterflies. Habitat loss and 
degradation have profound effects on these 
insect populations and their ecosystems. 
Planting endemic trees and plants that support 
local wildlife is a highly effective and 
protective approach to mitigate the adverse 
effects of urbanization and development on 
biodiversity. Indicator species or groups play 
a prominent role in nature management, 
conservation biology, and environmental 
monitoring. Extending large-scale, multi-taxa 
conservation plans to encompass lake systems 
is crucial for achieving a balanced approach 
between agricultural, development, and nature 
conservation. Establishing a sustainable 
network of local experts and volunteers is 
instrumental in effectively conserving and 
monitoring butterfly, dragonfly, and damselfly 
species and their habitats in these critical 
ecosystems. Our emphasis on research, 
pollution control, legislation, and education 
aligns with the fundamental pillars of 
successful conservation efforts. These 
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strategies are indeed integral in preserving 
biodiversity and fostering a sustainable 
coexistence with the environment. 
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Appendix 1. The number to the left of each photograph corresponds to the odonate species 

number recorded in this study area in Table 1 
 

 
Appendix 2. The number to the left of each photograph corresponds to the butterfly species 

number recorded in this study area in Table 2 
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Appendix 2. The number to the left of each photograph corresponds to the butterfly species 

number recorded in this study area in Table 2 (continue) 
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