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Influence of climate change in urban butterfly diversity of Guindy National Park in Chennali,
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Abstract

Guindy National park with its unique vegetation has recorded 99 butterfly species. Lycaenidae documented the highest number of
species (31 species) followed by Nymphalidae (27 species) and Pieridae (19 species), Hesperiidae and Papilioniae (11 species).
The butterfly status of presence and absence were recorded as Common (C), Occasional (O), Rare(R) and Very Rare (VR) where
common species (43.4%) were higher followed by occasional (21.2%), Rare (19.2%) and very rare (16.2%). Climatic parameters
with diversity of butterfly species were studied. The least number of species (1.81%) was recorded at minimum temperature (28°C)
while at maximum temperature (34°C) 3.54% species were recorded. At average temperature (33°C) maximum number of species
(17.45%) was recorded. Decrease in species richness was noted at maximum amount of rainfall (194.2 mm - 261.15 mm) and
minimum rainfall (0.1 mm - 17.6 mm). Moderate rainfall (73.08 mm) showed maximum species. Seven species of butterflies

comes under schedule species according to Indian Wildlife (Protection) Act 1972.
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1. Introduction

In recent decade natural calamity in well developed cities are
glimpsing frequently due to growing urbanization combined
with carbon emission and global warming ™. Chennai is one
of the urbanized mega metropolitan cities facing a bigger
climate change. Extreme landscape change from plantations to
apartments and industries are slowly chocking the survival of
butterflies in Chennai. Guindy National park is the only last
Coromandel - Circar coastal plains in the northeastern Tamil
Nadu sheltering the indigenous flora and fauna. Butterflies
form a very important component of biodiversity being good
pollinators [ %1, They are sensitive insects which react quickly
to any kind of disturbance like changes in the habitat quality,
environmental variation I 5 6 71, No attention has been made
on habitat loss and fragmentation of butterflies . Notably
these beautiful insects are slowly disappeared due to changes
in climate, land pattern and habitat as they are closely
dependent on plants * 1%, The butterflies’ conservation lies in
ensuring the proper functioning of the ecosystems and their
ability to enhance services to humans and dependent living
organisms that comprise the must to bring back greenery in
metropolitan cities 1. The aim of the study is to monitor the
seasonal wise diversity of butterflies and environmental
parameters in the urban forest and also to enhance necessary
information on protection and conservation of butterfly
species in the city zones.

2. Materials and Methods

2.1 Study site

Extensive study was carried out in Guindy National Park
which is situated inside the city covering an area of
2.70 km? (13° 0' 29" N, 80° 13' 9" E). Guindy National Park is
the last remnants natural habitat of Coromandel circar coastal

plain in the northeastern Tamil Nadu. The vegetation type of
the park is Scrub Jungle Tropical Dry Ever Green Forest [*2,
Guindy National Park has a typical dissymmetric climate and
the temperature ranges from maximum 32.9°C to minimum
24.3°C and the annual rainfall received is 1,215 mm. There are
about 350 species of plants, 14 species of mammals and more
than 150 species of birds recorded from literature and
unpublished documentation from forest department.
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Fig 1: Map showing Guindy National Park located in Chennai city,
Tamil Nadu, India.

2.2 Survey Method

The butterfly survey was conducted for a period of eleven
months from February 2016 — December 2016 at Guindy
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National Park. Line transact method [ was carried out total
of 11 line transects of 200 m were surveyed. The survey was
done once in a week from 7am to 1pm and 3pm to 5pm.
Photographic documentation was done using DSLR camera
D5600 Nikon attached with 18-55 mm and 70-300 mm lens.
Identification, classification of butterfly species and scientific
names was done using Field guide 4! and available literatures
(15,161 Butterflies which were difficult to identify were caught
using hand net, photographed and then through expert the
butterflies were identified. Environmental parameters such as
temperature, humidity, rain fall and wind speed data were also
recorded [*71,

2.3 Data Analysis

Butterfly species were segregated and categorized as Common
(C) (< 50 sightings), Occasional (O) (15-49 sightings), Rare
(R) (2-14 sightings) and Very Rare (VR) (1 sightings) based
on the number of sightings ™. Graphical representation of
butterfly family, sub family, presence absence status and
climatic factor such as temperature, humidity and rainfall
graphs was plotted. The diversity indices were calculated
using Simpson's Index D = Zn(n-1)/N(N-1) or D = X(n/ N)?
where n = the total number of organisms of a particular
species, N = the total number of organisms of all species. The
D value range is 0 and 1 where 0 represents infinite diversity
whereas 1 represents no diversity that is bigger the value of D,
the lower the diversity. Relative abundance was calculated
using Shannon - Wiener diversity index H = -sum (Pi In[Pi])
which states the number of species within site with the relative
abundance of each species where Sum = summation and pi =
proportion of the i species in the total sample. Evenness of
the species was done using Evenness Index E= H/ InS where
H = index of diversity InS = total number of species.
Equitability assumes a value between 0 and 1 with 1 being
complete evenness and Species Richness was also tabulated
which represents the number of species per sample is a
measure of richness [¥], The more species present in a sample,
the 'richer’ the sample 2,

3. Results

The study revealed a total of 99 species of butterflies
belonging to 5 families and 17 sub families. Family wise
diversity of butterfly was dominated by Lycaenidae (31.4%)
followed by Nymphalidae (27.3%), Peridae (19.1%),

Papilionidae (11.1%) and Hesperiidae (11.1%) (Fig. 2).
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Fig 2&3: Percentage of Butterfly Family and Status observed in
Guindy National Park from February 2016 to December 2016

The percentage of butterfly status was rated as Common (C),
Occasional (0), Rare (R), and Very Rare (VR). The
occurrence of Common species was more (43.4%) than
Occasional (21.2%), Rare (19.2%) and Very Rare (16.2%)
(Fig.3). Out of 17 Sub families Polyommatinae (24) showed
maximum species of butterflies followed by Pierinae (15),
Papilioninae (11), Nymphalinae (9), Danainae (8), Theclinae
and Hesperiinae (5), Coliadinae (4), Pyrginae, Coeliadinae
and Satyrinae (3), Biblidinae, Heliconiinae and Limenitinae
(2) and single species was recorded from Miletinae, Curtinae
Sunbeam and Charaxinae (Fig.4).

Danainae M ©

20 24
25
L]
a 1+
-E 20 is
15
a2 11
5 10 - . .
2 5' 1 Il
£ Annm . -1l
= P TR T TR R TRR - TR TR
o om o om@m M@e B9 om E - m @
EE2E2csE2g2EZ2
§3L3FEgE532
— g2 F o= -
£ E“=eEF238
= = 3 a
z £
a =
=
o
Sub Family

9
Izzlz3

Em [ |

= m No of Species

[T =T I T TR T |
™ S M| @ B W
E S EE £ E
BEEZZE
£E5 8585
E@mZ 5 EV
e —
- T

Fig 4: Butterfly species observed in each Sub family recorded in Guindy National Park from February to December 2016.
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Table 1: Checklist of butterfly species observed in Guindy National Park from February 2016 - December 2016

S.no | Common Name | Scientific Name | Common | Occasional | Rare | Very Rare
I. Hesperiidae
1 African Marbled Skipper Gomalia elma (Trimen) Very rare
2 Brown Awl Badamia exclamationis (Fabricius) Occasional
3 Chestnut bob lambrix salsala (Moore) Common
4 Common banded awl Hasora chromus (Cramer) Common
5 Dark branded swift Peliopedas agna(Moor) Rare
6 Indian palm bob Suastus gremius (Fabricius) Common
7 Indian Skipper Spialia galba (Fabricius) Rare
8 Rice swift Borbo cinnara (Wallace) Very rare
9 Straight swift Parnara guttatus (Bremer & Grey) | Common
10 Tricoloured Flat Gomalia elma (Trimen) Rare
11 White Banded Awl Hasora taminatus (Hubner) Rare
Il. Lycaenidae
12 African babul blue Azanua jesous (Guerin Meneville) Occasional
13 Angled pierroet Caleta caleta (Hewitson) Very rare
14 Apefly Spalgis epius (Westwood) Rare
15 Bright babul blue Azanus ubaldus (Stoll) Very Rare
16 Common cerulean Jamides celeno (Cramer) Common
17 Common guava blue Virachola isocrates (Fabricius) Occasional
18 Common pierrot™ Castalius rosimon (Fabricius)* Common
19 Dark Cerulean Jamides bochus (Stoll) Very rare
20 Dark grass blue Zizeeria karsandra (Moore) Common
21 Gram blue* Euchrysops cnejus (Fabricius)* Common
22 Indian Common line blue Prosotas nora (C. Felder) Common
23 Indian Red Flash Rapala iarbus (Fabricius) Rare
24 Indian sunbeam Curetis thetis (Drury) Occasional
25 Indian Tailless line blue Prosotas dubiosa indica (Evans) Occasional
26 Indian White tipped line blue Prosotas noreia (C. & R.Felder) Very rare
27 Large Oak Blue Arhopala amantes (Hewitson) Occasional
28 Lesser grass blue Zizina otis (Fabricius) Common
29 Lime blue Chilades lajus (Stoll) Common
30 Monkey puzzle Rathinda amor (Fabricius) Common
31 Opaque Six Line Blue Nacaduba beroe (Felder & Felder) Very Rare
32 Oriental forget me not Catochrysops strabo (Fabricius) Occasional
33 Oriental grass jewel Freyeria putli (Kollar) Common
34 Pale grass blue Pseudozizeeria maha (Kollar) Occasional
35 Pea Blue * Lampides boeticus (Linnaeus)* Rare
36 Plains cupid Chilades pandava (Horsefield) Occasional
37 Pointed ciliate blue Anthene lycaenina (Felder) Rare
38 Rounded pierroet Tarucuc nara (Kollar) Very rare
39 Shot silverline Spindasis ictis (Hewitson) Very rare
40 Small cupid Chilades parrhasius (Fabricius) Occasional
41 Tiny grass blue Zizula hylax (Fabricius) Common
42 Zebra blue Leptotes plinius (Fabricius) Common
111. Papilionidae
43 Blue Mormon Papilio polymnestor (Cramer) Rare
44 Common banded peacock Papilio crino(Fabricius) Very rare
45 Common jay Graphium doson (C. & R.Felder) Occasional
46 Common lime butterfly Papilio demoleus (Linnaeus) Common
47 Common Mime Chilasa clytia (Linnaeus) Very rare
48 Common Mormon Papilio polytes (Linnaeus) Common
49 Common rose Pachiliopta aristolochiae (Linnaeus) Occasional
50 Crimson rose™ Pachliopta hector (Fabricius)* Common
51 Narrow banded blue bottle Graphium teredon (Felder) Very rare
52 Spot sword tail Graphium nomius (Esper) Rare
53 Tailed jay Graphium chironides (Honrath) Common
IV. Peridae
54 Asian cabbage white Pieris canidia indica (Evans) Very rare
55 Chocolate Albatross Appias lyncida (Cramer) Very rare
56 Common albatross™ Appias albina (Boisduval)* Rare
57 Common emigrant Catopsilia pomona (Fabricius) Common
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58 Common grass yellow Graphium Sarpedon (Linnaeus) Common
59 Common gull Cepora nerissa (Fabricius) Common
60 Crimson Tip Colotis danae (Fabricius) Rare
61 Great Orange Tip Hebomoia glaucippe (Linnaeus) Rare
62 Large Salmon Arab Colotis fausta (Oliver) Very rare
63 Mottled emigrant Catopsilia pyranthe (Linnaeus) Common
64 Pioneer Belenois aurota (Fabricius) Occasional
65 Plain Orange Tip Colotis eucharis (Fabricius) Rare
66 Psyche Leptosia nina (Fabricius) Common
67 Small grass yellow Eurema brigitta (Cramer) Common
68 Small salmon Arab Colotis amata (Fabricius) Occasional
69 Striped albatross Appias libythea (Fabricius) Rare
70 White Orange Tip Ixias marianne (Cramer) Very rare
71 Yellow orange tip Ixias pyrene (Linnaeus) Common
V. Nymphalidae
72 Angled castor Ariadne ariadne (Linnaeus) Common
73 Black rajah Charaxes solon (Fabricius) Occasional
74 Blue pansy Junonia orithiya (Linnaeus) Common
75 Blue tiger Tirumala limniace (Cramer) Common
76 Brown king crow Euploea klugii (Moore) Rare
77 Chestnut streaked sailer Neptis jumbah (Moore) Common
78 Chocolate pansy Junonia iphita (Cramer) Common
79 Common bush brown Mycalesis perseus (Fabricius) Common
80 Common crow”™ Euploea core (Cramer)* Common
81 Common evening brown Melanitis leda (Linnaeus) Common
82 Common leopard Phalanta phalantha (Drury) Common
83 Common sailer Neptis hylas (Linnaeus) Common
84 Common Wanderer Colotis amata (Fabricius) Common
85 Dannaid eggfly* Hypolimnas missippus (Linnaeus) * | Common
86 Dark blue tiger Tirumala septentrionis (Butler) Occasional
87 Double branded crow Euploea Sylvester (Fabricius) Occasional
88 Glassy tiger Parantica aglea (Stoll) Rare
89 Great eggfly Hypolimnas bolina (Linnaeus) Common
90 Grey Pansy Junonia atlites (Linnaeus) Occasional
91 Joker Byblia ilithyia (Drury) Rare
92 Lemon pansy Junonia lemonias (Linnaeus) Common
93 Painted Lady Vanessa cardui (Linnaeus) Rare
94 Peacock pansy Junonia almanac (Linnaeus) Occasional
95 Plain tiger Danaus chrysippus (Linnaeus) Common
96 Striped tiger Danaus genutia (Cramer) Common
97 Tamil bush brown Mycalesis subdita (Moore) Occasional
98 Tawny coster Acraea violae (Fabricius) Common
99 Yellow pansy Junonia hierta (Fabricius) Occasional

Species sighted as Common ranges (< 50), Occasional (15 to
49), Rare (2 to 14) and Very Rare (1). Highlighted with star

represents Scheduled
protection Act 1972.

species according to Indian wildlife

Table 2: List of butterflies with mean and standard error recorded during the study period from February to December 2016 in Guindy National

Park.
S.no | Sub Family | Common Name | Mean
I. Hesperiidae
1 Coeliadinae Common banded awl 2.90+1.30
2 Coeliadinae Brown Awl 6.40 +1.92
3 Coeliadinae White Banded Awl 0.09 + 0.09
4 Hesperiinae Straight swift 31.91+6.76
5 Hesperiinae Chestnut bob 9.18+2.381
6 Hesperiinae Indian palm bob 24.45+4.73
7 Hesperiinae Dark branded swift 0.09 +0.09
8 Hesperiinae Rice swift 0.18 +0.12
9 Pyrginae Tricoloured Flat 0.09 + 0.09
10 Pyrginae African Marbled Skipper 0.54 +0.38
11 Pyrginae Indian Grizzled Skipper 0.18 £0.19
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Il. Lycaenidae
12 Curtinae Sunbeam Indian sunbeam 1.36+0.71
13 Miletinae Apefly 0.09 +0.09
14 Polyommatinae Plains cupid 2.36 £0.81
15 Polyommatinae Small cupid 0.45+0.38
16 Polyommatinae Gram blue 1.81+0.73
17 Polyommatinae Dark grass blue 15.63 +2.82
18 Polyommatinae Lesser grass blue 5.72 + 1.66
19 Polyommatinae Tiny grass blue 454 +1.02
20 Polyommatinae Pale grass blue 3.27 £0.90
21 Polyommatinae Oriental grass jewel 4.00+£0.78
22 Polyommatinae Common pierrot 27.63 +4.42
23 Polyommatinae Rounded pierroet 0.09 +0.09
24 Polyommatinae Angled pierroet 0.09 + 0.09
25 Polyommatinae Zebra blue 4.54 +1.08
26 Polyommatinae Oriental forget me not 3.63+1.17
27 Polyommatinae Common cerulean 35.90 +22.91
28 Polyommatinae Dark Cerulean 345+1.71
29 Polyommatinae Lime blue 97.36 + 17.60
30 Polyommatinae Indian Common line blue 1.09 +£0.35
31 Polyommatinae Indian Tailless line blue 2.36 £1.49
32 Polyommatinae Indian White tipped line blue 0.09 +0.09
33 Polyommatinae Pointed ciliate blue 0.63 +0.35
34 Polyommatinae African babul blue 0.54 +0.32
35 Polyommatinae Bright babul blue 0.18 +0.12
36 Polyommatinae Pea Blue 0.72+0.31
37 Polyommatinae Opaque Six Line Blue 0.09 +0.09
38 Theclinae Monkey puzzle 1.09 £0.29
39 Theclinae Indian Red Flash 0.45+0.29
40 Theclinae Shot silver line 0.09 + 0.09
41 Theclinae Common guava blue 0.18 £0.19
42 Theclinae Large Oak Blue 0.72+0.44
111. Papilionidae
43 Papilioninae Common rose 8.36 +2.52
44 Papilioninae Crimson rose 20.09 +5.81
45 Papilioninae Common Mormon 97.27 £ 17.61
46 Papilioninae Blue Mormon 0.09 +0.09
47 Papilioninae Common jay 38.54 +9.80
48 Papilioninae Tailed jay 14.45 + 3.08
49 Papilioninae Narrow banded blue bottle 0.45 +£0.29
50 Papilioninae Common Mime 0.54 +0.29
51 Papilioninae Common lime butterfly 74.36 +10.98
52 Papilioninae Spot sword tail 7.27+£2.49
53 Papilioninae Common banded peacock 0.09 + 0.09
IV. Peridae

54 Coliadinae Common emigrant 442.18 + 88.99
55 Coliadinae Mottled emigrant 17.18 £5.53
56 Coliadinae Common grass yellow 55.72 +10.3
57 Coliadinae Small grass yellow 11.36 £ 3.15
58 Pierinae Common albatross 0.36 £0.21
59 Pierinae Chocolate Albatross 0.18+0.12
60 Pierinae Striped albatross 0.18 £0.12
61 Pierinae Psyche 55.18 +7.28
62 Pierinae Yellow orange tip 295.27 + 77.26
63 Pierinae Great Orange Tip 2.27 £0.89
64 Pierinae White Orange Tip 1+0.64
65 Pierinae Plain Orange Tip 0.36 + 0.25
66 Pierinae Crimson Tip 0.54 +0.38
67 Pierinae Common gull 50.63 + 16.61
68 Pierinae Pioneer 4.18+2.32
69 Pierinae Asian cabbage white 0.09 +0.09
70 Pierinae Small salmon Arab 0.18 +0.19
71 Pierinae Large Salmon Arab 0.09 + 0.09
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72 ] Pierinae Common Wanderer |  49.63+12.05
V. Nymphalidae

73 Biblidinae Joker 0.09 £0.09
74 Biblidinae Angled castor 13.63 £4.45
75 Charaxinae Black rajah 0.45 +0.25
76 Danainae Common crow 57.9+9.80
77 Danainae Double branded crow 5.09 +1.88
78 Danainae Brown king crow 1.27 £0.61
79 Danainae Plain tiger 34.9 +6.51
80 Danainae Striped tiger 18.90 £5.10
81 Danainae Blue tiger 47.9+12.38
82 Danainae Dark blue tiger 81272
83 Danainae Glassy tiger 0.18 £0.19
84 Heliconiinae Tawny coster 70.81 + 19.07
85 Heliconiinae Common leopard 14.09 + 4.58
86 Limenitinae Common sailer 2.27£0.86
87 Limenitinae Chestnut streaked sailer 1.81 + 0.66
88 Nymphalinae Painted Lady 0.09 + 0.09
89 Nymphalinae Lemon pansy 71.09 +20.21
90 Nymphalinae Chocolate pansy 28.18 +6.70
91 Nymphalinae Peacock pansy 4,27 +1.84
92 Nymphalinae Blue pansy 6 +1.57
93 Nymphalinae Grey Pansy 3.90 +1.48
94 Nymphalinae Yellow pansy 1.09 £ 0.49
95 Nymphalinae Great eggfly 17.36 +4.93
96 Nymphalinae Dannaid eggfly 10.27 £ 3.70
97 Satyrinae Common evening brown 12.27 £5.38
98 Satyrinae Common bush brown 2.27+£0.70
99 Satyrinae Tamil bush brown 0.18 +0.12

The mean value has varied from species to species. In family
Hesperidae greater mean value was observed in Parnara
guttatus (Bremer and Grey) (31.91) and the least (0.09) in
Gomalia elma (Trimen), Peliopedas agna (Moor) and Hasora
taminatus (Hubner). Chilades lajus (Stoll) belonging to family
Lycanidae has shown maximum average of (97.36) and
minimum average of (0.09) was noted in Spalgis epius
(Westwood), Tarucuc nara (Kollar), Caleta caleta (Hewitson)
and Nacaduba beroe (Felder and Felder). The average number
of species Papilio polytes (Linnaeus) was dominated with

97.27 and the least average (0.09) was obtained by Papilio
polymnestor (Cramer) and Papilio crino (Fabricius). The
percentage distribution of Peridae species Catopsilia pomona
(Fabricius) has the greatest mean value (442.18) among all the
species and the lowest mean value of 0.09 was observed in
Pieris canidia indica (Evans) and Colotis fausta (Oliver).
Junonia lemonias (Linnaeus) species of Nymphalidea family
recorded the maximum average value of 71.09 and the least
value (0.09) was observed in Vanessa cardui (Linnaeus) and
Byblia ilithyia (Drury).

Table 3: Diversity Indices of Butterfly Species Recorded in Guindy National Park from February 2016 — December 2016

Month Shannon's Weiner Index Simpson Diversity Species Richness Evenness
February 2.91 0.10 7.28 0.63
March 2.85 0.12 8.87 0.62
April 2.48 0.21 5.89 0.54
May 2.18 0.21 3.54 0.47
June 2.94 0.11 12.08 0.64
July 3.05 0.10 14.88 0.66
August 3.31 0.09 17.45 0.72
September 3.18 0.07 8.80 0.69
October 3.08 0.11 11.55 0.67
November 3.08 0.09 7.83 0.67
December 2.97 0.06 1.81 0.65

The diversity indices of butterfly species such as Shannon’s
Weiner Index, Simpson Index of Diversity, Species Richness
and Evenness was computed on month wise from February to
December. The diversity was recorded high in the month of
August and least in the month of May where very few species
were sighted. More number of species richness was sighted in

the month of August. The variation of species richness has
changed with temperature, rainfall and humidity. The pre
monsoon (June-July) and post monsoon (August-November)
showed good number of species where as peek summer (May)
and winter (December) showed less number of species 21 221,
Species Richness was maximum during the month of August
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(17.45) followed by July (14.88) and was low in the month of
December (1.81). Changes in the weather pattern have

wind speed has shown decrease in species richness apparently
lower humidity has shown increase in species richness (Fig. 5,

influenced the changes in the diversity and species richness of 6, 7 and 8).
butterflies. Maximum temperature, maximum rainfall and
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Fig 9: Butterfly Community Recorded during Different Period in Guindy National Park

Very few studies are documented on butterfly diversity in
Guindy National Park. In 1995 Rajashekar %] has recorded 37
species later in 2014 Thangapandian ¥ has observed 46

species and the current study reveals 99 species of butterflies.
Comparing the diversity from 1995 to 2016 the diversity of
butterfly has increased rapidly in urban region though the

627



International Journal of Academic Research and Development

forest dwells in metropolitan city. Changes in Climate and
migration are possible reasons for the increase in diversity.

4. Discussion

Butterfly species encounter a vast temporal and spatial
variability in the natural conditions . Lepidopterons are the
key indicator of climate change 126 27 28 291 |n urban cities
maintenance of local biodiversity is an important factor [0,
Habitat loss and disturbance causes decline in the population
[31.32.33 To protect the declining diversity of butterflies, Indian
Wildlife Protection Act have enlisted 452 species of
butterflies as Scheduled species under Wildlife Protection Act
1972 B4, In the present study seven species of butterflies
comes under wildlife protection Act, similar Scheduled
species have been recorded in Melghat forest zone
Maharastra, India [ %1, Impacts of the anthropogenic climate
change have been documented on all continents, in all oceans,
and in all most major taxonomic groups [ 3 31 Butterfly
species presence and absence vary in different seasons and
more diversity appears in post monsoon [0 4l Climatic
factors such as humidity, rainfall, temperature and wind speed
influence the activity of butterfly in terms of seasonal
reproduction and dormancy [#2 43 ad 441 The monsoon rain in
the month of June, July and August was moderate (103.15 mm
— 106.15 mm) where more number of butterfly species were
encountered. High rainfall as summer rain in the month of
May (261.15 mm) and Vardha cyclone in the month of
December (194.2 mm) has recorded the least species
occurrence. Similarly the wind speed in the month of
December (65 mph) due to cyclone has greatly affected the
butterfly species. The aftermath effects of cyclone have
destroyed the vegetation. Butterflies are seasonal in nature the
winter butterflies have rarely occurred due to cyclones in the
month of December which has shown low diversity. The drop
in diversity due to extreme climate has not favored presence
of butterflies. June to August and November to first week of
December are the best time to encounter more number of
species “°l. Butterfly tends to avoid low temperature, local
migration or hibernation takes place [“6 471, Study on climatic
factor affecting butterfly diversity is currently necessary to
document on a large scale to protect the species from
extinction. Climatic factor have been influencing the diversity
of butterflies in terms of abundance and species richness [
491, High temperature and precipitation have changed over a
past period of time frequent drought has witnessed across the
country B9, The hottest month May with 34°C has the lowest
species diversity and lowest temperature 28°C has the least
diversity. Humidity ranging from 61%-63% in June, July and
August has favored more number of species where as high
humidity range from 67%-72% recorded low diversity of
butterfly in the month of February, May and December (72%)
B The drop in diversity due to extreme climate has not
favored presence of butterflies. June to August and November
to first week of December are the best time to encounter more
number of species in Guindy National park Changes as
climate have started to shift the season pattern of butterflies.

5. Conclusion
From the findings it is evident that the climate change in urban

zone is affecting the diversity of the butterflies. The result
gives a caution that the indigenous species of butterflies are at
the urge of deterioration. Butterfly fauna around us play a
great deal in maintaining the ecosystem. Thus it is a great
essence to maintain the existing habitat, establishing eco
friendly gardens and butterfly garden as an alternative method
to protect and conserve the butterfly species in urban cities.

6. Acknowledgement

The authors acknowledge our sincere thanks to Vikas Madav,
Dr. Prassana Shirya, Madras Naturalist’s Society, Chennai,
Dr. R. Banumathi, Naturalist and Managing Trustee of the
Pavai Center for Puppeteers for helping in identifying
butterfly species. The authors sincerely acknowledge Mr. C.
Palanisamy, Manager, SHV Energy Private Ltd, Chennai for
helping us for preparing the article. The authors also thank the
Officials of Forest Department, Guindy National Park,
Chennai Tamil Nadu for giving permission to undertake
extensive research in Guindy National Park.

7. Reference

1. Filipe Dantas T. Climate change, biodiversity, ticks and
tick-borne diseases: The butterfly effect. International
Journal for Parasitology: Parasites and Wildlife 2015;
4:452-461.

2. Swarnali M, Soumyajit B, Goutam KS, Parthiba B,
Gautam A. Butterfly diversity in Kolkata, India: An
appraisal for conservation management. Journal of Asia-
Pacific Biodiversity 2015; 210-221.

3. Emily B, Dennisa, Byron JT, Morgana, David B, Royc,
Tom M, Breretonb. Urban indicators for UK butterflies.
Ecological Indicators 2017; 76:184-193.

4. Byron W, Gillman MP. The effects of disturbance on
forest butterflies using two methods of sampling in
Trinidad. Biodiversity and Conservation, 1998; 7:597-
616.

5. Eleanor KK, Jewa Jacqueline L, Andrew JD, Susannah M
Sallu, Tim GB. Butterfly communities in miombo
woodland:  Biodiversity declines with increasing
woodland utilization. Biological Conservation, 2015;
192:436-444.

6. Priyamvada Animesh KM. A preliminary study on
diversity of butterflies Lepidoptera: Macrolepidoptera in
Regional Institute of Education campus, Bhubaneswar,
Odisha, India. Journal of Entomology and Zoology
Studies. 2016; 4(2):489-496.

7. Evangeline D, Santhi S. Butterfly diversity at Guindy
National Park in Metropolitan City of Chennai Tamil
Nadu South India. Journal of Entomology and Zoology
Studies. 2016; 5(4):1361-1368.

8. Peter JC, Michael JR, Frances SC. Effects of urbanization
on butterfly species richness, guild structure, and rarity.
Urban Ecosystem, 2007; 10:321-337.

9. Pollard E. Monitoring butterfly numbers. Monitoring for
ecology and conservation, Ed. by F.B. Goldsmith,
Chapman & Hall, London, 1990; 87-111.

10. Blair RB. Birds and Butterflies along an urban gradient:
surrogate taxa for assessing biodiversity, Ecological
Applications, 1999, 164-170.

628



International Journal of Academic Research and Development

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Nadia Cipullo. Biodiversity Indicators: the accounting
point of view. Procedia Economics and Finance 2016;
39:539-544,

Shankar Raman TR, Menon RKG, Sukumar R. Ecology
and Management of Chital and Blackbuck in Guindy
National Park, Madras. Journal of Bombay Naturals
History Society 1996; 93.

Pollard E. A national scheme for monitoring the
abundance of butterflies: the first three years. Proceedings
of the Entomological Natural History Society, 1979;
12:77-90.

Kehimkar 1. The book of Indian Butterflies. BNHS,
Oxford University Press, Mumbai 2008; 1-497.

Monsoon JG. On the identification of Indian butterflies in
the book on Butterflies of the Garo Hills. Journal of
Threatened Taxa. 2013; 5(15):5016-5018.

Krushnamegh K, Gaurav A, Sanjay S, Rohan L, Kedar T.
On the identification and misidentification of butterflies
of the Garo Hills. Journal of Threatened Taxa. 2013;
5(11):4616-4620.
https://www.worldweatheronline.com/chennai-weather-
averages/tamil-nadu/in.aspx. February, 2016.

Anupa KA, Prasad G, Kalesh S. Diversity and Abundance
of Butterflies of Kerala University Campus, Kariavattom
Thiruvanthapuram. Journal of Entomology and Zoology
Studies. 2016; 4(5):1074-1081.

Menhinick EF. A Comparison of Some Species-
Individuals Diversity Indices Applied to 1Samples of
Field Insects. Ecology, 1964; 45:859-861.

Hill MO. Diversity and Evenness: A Unifying Notation
and Its Consequences. Ecology, 1973; 54:427-432.

Jahir HK, Ramesh T, Satpathy KK, Selvanayagam M.
Seasonal dynamics of butterfly population in DAE
Campus, Kalpakkam, Tamil Nadu, India. Journal of
Threatened Taxa. 2011; 3(1):1401-1414.

Kumar P, Ramarajan S, Murugesan AG. Diversity of
butterflies in relation to climatic factors in environmental
centre campus of Manonmaniam Sundaranar University,
Tamil Nadu India. Journal of Entomology and Zoology
Studies. 2017; 5(2):1125-1134.

Rajasekhar B. A study on butterfly populations at Guindy
national park, Madras. Journal of Bombay Natural
History Society, 1995; 92:275-276.

Thangapandian MA, Ganesh P, Ramaraj C, Selvakumar,
Janarthan S. Diversity and Status of Butterflies in the city
Chennai, Tamil Nadu. Hexapoda Insecta indica 2014;
21:1-9.

Kocsis M, Hufnagel L. Impacts of Climate Change on
Lepidoptera Species and Communities. Applied Ecology
and Environmental Research 2011; 9(1):43-72.

Simona B, Francesca B, Luca PC, Cristiana C, Dario P,
Marco S. Butterfly Diversity in a Changing Scenario,
Changing Diversity in Changing Environment, PhD.
Oscar Grillo (Ed.) 2011; 978-953-307-796-3.

Abideen AA, James KO, Georgina SM. Butterfly Species
Diversity and Abundance in University of Ibadan
Botanical Garden, Nigeria. Open Journal of Ecology
2015; 5:352-360.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Anand P, Sheetal S, Neelesh D. Distribution and
composition of butterfly species along the latitudinal and
habitat gradients of the Western Ghats of India. Check
List Journal of species lists and distribution. 2012;
8(6):1196-1215.

Cheol Min Lee, Sung-Soo Kim, Tae-Sung Kwon.
Butterfly fauna in Mount Gariwang-san, Korea. Journal
of Asia-Pacific Biodiversity, 2016; 198-204.

Debapriya CT, Pinakiranjan C, Anuradha C. An approach
for butterfly conservation through setting up a garden in
an urban area, Kolkata, India. World Scientific News.
2017; 61(2):69-68.

Durairaj P, Kuppusamy S, Mohammed NM, Savarimuthu
I. Diversity of butterflies in different habitats from Tamil
Nadu part of Western Ghats Lepidoptera: Rhopalocera.
Elixier Applied. Biology, 2012; 51:10861-10865.
Prabakaran S, Chezhian Y, Evangelin G, John WS.
Diversity of Butterflies Lepidoptera: Rhopalocera in
Tiruvallur District, Tamilnadu, India. Biolife, 2014,
2(3):769-778.

Helena SRC, Jaqueline RS, Yulie S, Leandro J. Effects of
changes in the riparian forest on the butterfly community
Insecta: Lepidoptera in Cerrado areas. Revista Brasileira
de Entomologia, 2017; 61:43-50.

Anchal S, Ahmed SI, Sandeep K. Conservation of
Biodiversity with particular Reference of Butterfly Fauna
of Gir Protected Area, Gujart. International Journal of
Advanced Research. 2017; 5(2):233-237.
Narasimmarajan K, Aniruth, Kumar V1Subhasis M,
Abinash P, Manu Thomas M. Butterflies Diversity in
Gugamal National Park, in the Melghat Tiger Reserve,
Maharashtra-Central India. World Journal of Zoology
2014; 9(2):71-79.

Mamata C, Sachin P, Sangita C. Butterfly Fauna of
Melghat Region, Maharashtra. Zoo’s Print Journal. 2007;
22(7):2762-2764.

Camille P. Ecological and Evolutionary Responses to
Recent Climate Change. Ecological and Evolutionary
Responses to Recent Climate Change, 2006; 37:637-669.
Arya MK, Dayakrishna, Chaudhary R. Species richness
and diversity of Butterflies in and around Kumaun
University, Nainital, Uttarakhand, India. Journal of
Entomology and Zoology Studies. 2014; 2(3):153-159.
Carlton R, Daisy CMA, Ravichandiran C. Comparative
Analysis of Butterfly Populations in two Periods.
International Journal of Management and Applied
Science. 2016; 2(9):101-103.

Tiple AD, Khurad AM. Butterfly Species Diversity,
Habitats and Seasonal Distribution in and around Nagpur
City, Central India. World Journal of Zoology. 2009a;
4(3):153-162.

Tiple AD, Khurad AM. Butterfly diversity of Seminary
Hill, Nagpur Central India with their habitat and
occurrence. Hislopia, 2009b; 1:39-44.

Ruchi N, Nirjara G, Sujatha P. What determines the
abundance of butterflies? - A short search. Recent
Research in Science and Technology. 2012; 4(11):28-33.

629



International Journal of Academic Research and Development

43.

44,

45.

46.

47.

48.

49.

50.

51.

Yves B, Rod E, Legi S, David JL, Vojtech N, Tim T.
Cross-continental comparisons of butterfly assemblages
in tropical rainforests: implications for biological
monitoring. Insect Conservation and Diversity 2012;
1752-4598.

Alma EN, Ken JEC, Cariza JM S, Aleine LBO, Nikki
RNT, Jeffrey RM. The species composition of butterflies
Lepidoptera: Rhopalocera in Lipa city, Batangas,
Philippines. Journal of Entomology and Zoology Studies.
2017; 5(2):531-536.

Arun P. Seasonality of swallowtail butterflies community
Lepidoptera: Papilionidae of Siruvani forest, Western
Ghats, Southern India. Wonderful World of Insects. 2008;
66-71.

Vidar G, Russell L, Steinar E, Bernt-ES, Phil JD.
Seasonal cycles of species diversity and similarity in a
tropical butterfly community. Journal of Animal Ecology
2012; 81:714-723.

Tshering N, Tshering D, Ugyen T. Taxon diversity of
butterflies in different habitat types in Royal Manas
National Park. Journal of Entomology and Zoology
Studies. 2014; 2(6):292-298.

Menendez R, Gonzalez MA, Collingham Y, Fox R, Roy
DB, Ohlemuller R. Direct and indirect effects of climate
and habitat factors on diversity. Ecology. 2017; 88:605-
611.

Maria FC, Jacqueline R, Keith RW, Belen L.
Microclimate  variability ~ significantly affects the
composition, abundance and phenology of butterfly
communities in a highly threatened Neotropical dry
forest. BioOne. 2014; 97(1):1-13.

Timothy CB, Evan JP, Toby PNT, Chung YT, Manh QV,
Lien VV et al. Warming threat compounds habitat
degradation impacts on a tropical butterfly community in
Vietnam. Global Ecology and Conservation, 2016; 8:203-
211.

Ashok Kumar. Butterfly Lepidoptera: Insecta Diversity
from different sites of Jhagadia, Ankleshwar, district-
Bharuch, Gujarat. Journal of Environmental Research.
2013; 1(1):09-18.

630



