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Butterflies, as charismatic and colourful insects, play a vital role in ecosystem health and serve as
bio-indicators. In the context of Durgapur, West Bengal, India, a study was conducted to investigate
the monthly diversity of butterflies in three different habitat types. These sites included dense
vegetation with closed canopy cover, forest edges, and areas affected by human intervention. From
November 2021 to May 2022, a total of 39 species of butterflies belonging to four families were
recorded: Papilionidae, Pieridae, Nymphalidae, and Lycaenidae. The Nymphalidae family
dominated with 44 % of observed species. The highest diversity and abundance were found in forest
edge areas, while dense forests and human-influenced habitats showed lower butterfly diversity.
The survival of these fragile, but necessary insects can be ensured if their ecological responsibilities
are understood, and their diverse habitats preserved.
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INTRODUCTION

Over 90 % of all insects in the world are
recognized as butterflies. They are among the
most popular insects. Consequently, much
research has been conducted on their biology
[1], making them possibly the most useful
group of insects for studying patterns of
terrestrial biotic diversity and distribution.
According to Kocher and Williams [2], these
stunning creatures are well-known for their
excellent role as pollinators as well as
bioindicators of anthropogenic disturbance and
habitat quality. Numerous species of
butterflies have strong seasonal preferences
and are limited to specific types of habitats [3].

Three types of plants are necessary for the
diversity and spread of butterflies: shade
plants, nectarine plants, and larval host plants
[4]. They serve as appropriate tools for
studying  biodiversity [5]. In addition,
butterflies can serve as a model group for
conservation efforts [6, 7]. The diversity of
butterflies is a good indicator of the overall
plant diversity in any ecosystem [8]. Because
they rely on plants, butterflies are extremely
vulnerable to changes in the environment [9,
10]. They are also affected by urbanisation [11
- 13]. As a result, they show the levels of
stability and integrity of the ecosystem [8].
Due to the growing risks of human disturbance
of biodiversity, biologists around the world are
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faced with more difficult conservation
difficulties [14]. Furthermore, it takes an
almost unattainable amount of time and effort
to conduct a comprehensive inventory of
various species [15]. The best illustration of
these difficulties are insects, which make up
the largest part of animal species and range
from 5 to 30 million [16]. As a result, insects
are usually overlooked in conservation
analyses and remain mostly unexplored [17].
In this sense, butterflies offer an opportunity
because a large number of species can usually
be quickly sampled, identified, and given an
indication of their habitat or relevance for
conservation [18].

Among the insect lineages that have been most
extensively researched are the families of
charismatic  butterflies and  odonates
(damselfly and dragonfly) [19, 20]. Since they
are easily identified, both groups are destined
to serve as markers of changes in biodiversity
in freshwater and terrestrial environments [21 -
23]. However, extrinsic extinction drivers,
such as water scarcity and habitat
fragmentation, have been  extensively
investigated for these groups [19, 20]. This is
where butterflies present an opportunity, as
many species can usually be quickly identified
and sampled and can also provide information
on habitat or conservation value [18]. There
are 1501 species of butterflies in India out of
the 19238 known species worldwide [24, 25].
Records from several regions of the Indian
subcontinent confirm relationships between
habitat and butterfly diversity [26, 27]. They
are considered significant icons for the
preservation of insects. The way they behave
in relation to temperature, light, and habitat
requirements has been quantitatively evaluated
[28]. Because of their extreme sensitivity to
even the smallest changes in environmental
conditions, butterflies have been described as
important indicator species. Their environment
is a sign of robust ecology. According to
Parikh et al. [29], butterflies show ecological
fidelity and sensitivity to changes in the
quality of their environment. These
characteristics of butterflies led to the design
of this study.

Several studies have noted the diversity of
Odonata [30] in the Pashchim Bardhaman
district of Durgapur, an industrial belt [31].
Only one order, Coleoptera, with a total of
nine families of beetles, was investigated in
Durgapur Steel City [32]. The Durgapur
Government College Campus, located in an
industrial area, is a home to more than 100
different species of birds [33]. The main
subject of this study is the diversity of
butterflies at three selected locations in
Durgapur, as there is a lack of understanding
of the diversity of this indicator group of
insects.

METHODOLOGY
Study site

The research was conducted at three locations,
i.e., Durgapur Government College Campus,
Durgapur Barrage and Arjun Bandh, located in
the “Steel City” Durgapur in West Bengal,
Paschim Bardhhaman district, India, as shown
in Table 1 and Figure 1 made using ArcGIS.

Table 1. Geographic positions of the
investigated places

Site Geographic coordinates

Durgapur Government 23°32°33.77” N,
College Campus 87°19°37.40” E

23°28°’5.8” N,

Durgapur Barrage 87°18°6.8” E

23°32°18.5” N,

Arjun Bandh 87°19°38.60” E

Sampling

Durgapur is situated on the banks of the
Damodar River and close to the main mining
centre in Raniganj, West Bengal. The city
covers an area of about 154.20 km? and has an
average altitude of 65 m. This location has
high summer temperatures, low to significant
monsoon rains, and a dry winter [34].
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Figure 1. Locations of three research sites in Durgapur projected on a satellite image

The study was conducted from November
2021 to May 2022. Fieldwork was conducted
every month, using random sampling method
to ensure unbiased data collection, and data
were collected for each study region.

Most of the study was limited to the period
from 7:00 a.m. to 12:00 p.m. Butterflies were
observed on leaves two meters on either side
of the walking path. They were photographed
and identified by comparing the morphological
features of the butterflies with the published
literature [35]. Since no specimens were taken
or injured during the investigation, image
identification was the only method used to
identify each specimen.

Statistical analysis

The data were sorted and statistically analysed
in the paleontological tool PAST 4.03 after
processing in Microsoft Excel 2019 [36].
Popular ecological species indices, Simpson's
Index (EH) to measure of diversity [37] and
Shannon-Weiner Index (H) to estimate species
diversity [38] were used to measure the
species diversity. The Menhinick Index (D) to

compare the diversity of different communities
[39] and Margalef Index (R) to calculate
species richness [40] were used to generate the
species richness index.

RESULTS

A total of 39 species of butterflies classified
into four families, Papilionidae, Pieridae,
Nymphalidae, and Lycaenidae, were identified
(Table 2). All three investigated sites had
significantly different family-wise
distributions of the butterfly species, with
Nymphalidae having the largest number of
representative  species, and Lycaenidae
immediately following them (Figure 2). The
monthly distribution shows that the highest
abundance of butterflies was in March (17 %),
followed by February. May had the lowest
abundance (8 %) (Figure 3).

Throughout the year, papilionids were rarely
seen, and nymphalids were much more
common than any other family (Figure 4).
Durgapur Government College Campus and
Durgapur Barrage showed the highest
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abundance of butterflies among the three
locations during the study period (Figure 4).
While butterfly abundance in Durgapur
Barrage peaked in winter and declined in
spring, it declined steadily in Durgapur
Government College and Arjun Bandh region
as the winter approached (Figure 5).

Table 2. List of butterfly species recorded in

Durgapur city
No. Common name Scientific name Family
1. Common Gull Cepora nerissa Pieridae
2. Common Crow Euploea core Nymphalidae
3. Grey Pansy Junonia atlites Nymphalidae
4. Common Lime Papilio demoleus | Papilionidae
5. Common Grass Blue Zizina labradus Lycaenidae
6. Forget-Me-Not Catochrysops Lycaenidae
strabo
7. Lesser Gull Cepora nadina Pieridae
8. Spotted Pierrot Tarucus callinara Lycaenidae
9. Zebra Blue Leptotis plinius Lycaenidae
10. Lemon Emigrant Catopsilia Pieridae
pomona
Acraea .
11. Tawny Coster terpisicore Nymphalidae
12. Tiny Grass Blue Zizula hylax Lycaenidae
13. Commander Moduza procris Nymphalidae
14. Common Sailor Neptis hylas Nymphalidae
15. Common Pierrot Castalius rosimon Lycaenidae
16. Three Spot Grass Eurema blanda Pieridae
Yellow
17. Common Grass Eurema hecabe Pieridae
Yellow
- Danaus .
18. Plain Tiger chrysippus Nymphalidae
19. Common Castor Ariadne merione | Nymphalidae
20. Chocolate Pansy Junonia iphita Nymphalidae
Hypolimnas .
21. Great Eggfly bolina Nymphalidae
22. Tytler Bushbrown Mycalesis evansii | Nymphalidae
23. Dark Brand Bush Mycalesis mineus | Nymphalidae
Brown
24. Common Evening Melanitis leda Nymphalidae
Brown
25. Common Mormon Papilio polytes Papilionidae
26. Tailed Jay Graphium Papilionidae
agamemnon
27. Striped Tiger Danaus genutia Nymphalidae
28. Glassy Tiger Parantica aglea | Nymphalidae
29. Orange Tip Anthoch_arls Pieridae
cardamines
30. Lemon Pansy Junonia lemonias | Nymphalidae
31 Blue Tiger ':'_lrur_nala Nymphalidae
imniace
32. Common Cerulean Jamides celeno Lycaenidae
33. Gram Blue EUCthSOPS Lycaenidae
cnejus
34. Common Albatross Appias albino Pieridae
35. Mottled Emigrant Catopsilia Pieridae
pyranthe
36. Five-Bar swordtail Grgphlum Papilionidae
antiphates
37. Peacock Pansy Junonia almanac | Nymphalidae
38. Striped Albatross Appias olferna Pieridae
Pseudozizeeria .
39. Pale Grass Blue maha Lycaenidae

Pieridae
23%

Papilionidae

Figure 2. Distribution of butterfly diversity
according to families
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Figure 3. Percentage of occurrence of butterfly
species in different months during
the study period

Diversity indices showed that there was no
variation in butterfly richness during the
autumn, winter, and spring across the entire
urban environment of Durgapur (which
includes riverine habitats, undisturbed forest,
and disturbed water body) (Table 3). In May,
the number of individuals decreased, while at
the same time dominance of certain species
increased, as shown by Simpson's index (Table
3).

DISCUSSION

The diversity of butterflies in the tropics is
very specific and mainly depends on forest
vegetation [41, 42]. Kitahara and Fujii [43]
predicted lower butterfly diversity in regions
with high human disturbances. Accordingly,
Blair and Launer [44] recorded fewer butterfly
species and reduced overall abundance with
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increasing  urbanization in  California.
Extinction of species with more restricted
distribution and therefore high conservation

values has often been shown to be the result of
disturbances [45].

wy WO
2022
2022
= Papillionidae
2022
= u Pieridae
£ reruey NI
S 2022
2 ¥ Lycaenidae
sanvary I
2022
1 Nymphalidae
oecemver [N
2021
nosemer [N
2021
o 50 250 300

150 200
Number of individuals

Figure 4. Occurrence of species in different butterfly families during the study period
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Figure 5. Comparison of butterfly abundance between the three study locations
during the study period

Table 3. Monthly and seasonal estimates of different diversity indices indicating the overall
status of butterfly diversity in the urban landscape of Durgapur

Individuals | Simpson_1-D Shannon_H Evenness_e"H/S Margalef Equitability_J
November 2021 229 0.68 1.24 0.86 0.55 0.89
December 2021 233 0.67 1.24 0.86 0.55 0.89

Autumn 231+2 0.67 £0.003 1.24 £0.0015 0.86 +£0.00125 0.55 +0.008 0.89 +£0.001

January 2022 234 0.68 1.26 0.88 0.55 0.91
February 2022 236 0.67 1.23 0.86 0.55 0.89

Winter 235+1 0.67 = 0.0056 1.24 +£0.012 0.87 +0.0103 0.55+0.004 | 0.98 +0.00855
March 2022 244 0.68 1.26 0.88 0.55 0.91
April 2022 139 0.70 1.28 0.89 0.61 0.92
May 2022 112 0.70 1.28 0.89 0.64 0.92

Spring 165+40.26 | 0.69+0.006 1.27 +£0.0053 0.89 +0.0047 0.6 £ 0.0266 0.92 £ 0.0038
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In the previous years, various similar studies
on the butterflies of a particular region were
carried out in other parts of the country. Roy et
al. [46] recorded 30 species of butterflies from
different habitats of Neora Valley National
Park. Mukherjee et al. [47] observed 96
species belonging to five families from
different areas of Kolkata, West Bengal. In the
same year, Pal et al. [48] recorded a total of 91
species of butterflies belonging to 10 families
from two different areas of North Bengal. In
Berhampore Girls’ College campus, 39 species
of butterflies belonging to five families were
found, more or less throughout the year, as
reported by Saha et al. [49]. A total of 69
species of butterflies belonging to 54 genera
and five families were recorded in Singur,
Hooghly district by Dey et al. [50]. In another
study from Midnapore city, Paschim
Medinipur district, Biswas et al. [51] reported
82 species of butterflies belonging to six
families.

During this study, it was observed that the
largest number of recorded species belongs to
the Nymphalidae family, which is in good
agreement with previous studies [50, 51]. The
highest number of species was recorded in
Durgapur  Government  College,  which
suggests that the habitat of this place is still
relatively intact, while the lower number of
butterfly species at the other two places
indicates that these two regions are affected by
various anthropogenic disturbances. Seasonal
variations indicate a sharp decline in numbers
from April to May, which is not usually the
case. The probable reason for such a result is
the constant process of urbanization that leads
to clearing of the plants for construction
purposes and the disruption of plant-animal
interactions. Another possible reason could be
the delayed rain and increasing temperature on
annual basis, creating a dry environment, and
resulting in a decrease in the number of
individuals.

Forest areas are being removed for housing,
mining, and agricultural reasons due to
growing industrialization and development,
which in turn causes habitat degradation,
modification, and fragmentation. Due to
environmental pollution in that area, these

changes in the terrain make butterflies closer
to human disturbances and more susceptible to
them. There is an urgent need to address
concerns from all aspects of society in order to
preserve this unique ecoregion and the
creatures that inhabit it. It is crucial to preserve
the natural balance of the region, which has
been disturbed for more than 200 years. The
responsible authorities should restore those
damaged coal mining sites and riverbanks
under high anthropogenic pressure.

There is further opportunity to investigate site-
specific occurrence and abundance of the
butterflies in the present study area. More
detailed research will certainly give some
more insights into the state of butterflies in this
region.

CONCLUSION

Amidst urbanization and environmental
pressures, the presence of 39 recorded species
of butterflies in the city of Durgapur is an
example of nature’s resilience. These delicate
creatures, with their vibrant wings and
intricate patterns, serve as bio-indicators,
reflecting the health of ecosystems. Their
resilience is reflected in their ability to adapt to
different circumstances. Scattered wetlands,
especially along the banks of the Damoder
River, are essential for both butterflies and
other wildlife, acting as breeding grounds and
offering shelter. Long-term efforts such as
butterfly gardening can improve biodiversity
by attracting and maintaining butterfly
populations. In addition to their intrinsic value,
butterflies contribute to the economy through
ecotourism. Local initiatives, such as raising
awareness and involving citizens in
monitoring butterflies, can play a vital role in
protecting the environment.
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