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ABSTRACT Systematic survey was conducted to record the road kills of butterflies on the National Highway-209 lo-
cated amidst agri-horticultural ecosystems by employing Visual Count Method during 2013 at Chamara-

janagar District of Karnataka. Total 2,843 butterflies traveled in west-east direction during 21 research hours. The 
swarm included mainly Tirumala septentrionis (79.2%), Euploea sylvester and E. core (20.8%). The light vehicles (e.g. 
Scooters and cars) claimed more butterfly life compared to heavy vehicles (e.g. Bus and lorry) due to catapulation and 
the death of butterflies indicated significant variation (F=6.48; P>0.01) during different hours of the day. In general, 
death of young adults and adult T. septentrionis, E. sylvester and E. core was in the ratio 1:0.58 that was followed by 
male, female and young adults 1:0.65:0.60 ratio. Chamarajanagar District has good road network, national highways 
located amidst agri-horticultural ecosystems have connectivity with Tamilanadu and Kerala states that could create a 
barrier during the normal movement of butterflies due to high vehicular traffic

Introduction
Butterfly migration is not new to science from southern 
India. Since 19th century, several researchers (Evershed, 
1910; Williams, 1930 and 1938; French, 1943; Fisher, 1945; 
Briscoe, 1952; Larsen, 1978; Chaturvedi and Satheesan, 
1979; Chaturvedi, 1992; Bharos, 2000; Mathew and Binoy, 
2002; Kunte, 2005; Ramesh et al., 2012) have reported 
butterfly migration. East-west migration of butterflies was 
documented in southern India by Larsen (1978) and Kunte 
(2005). Kunte (2005) has explained on east-west migra-
tion of Nymphalidae family members namely Tirumala 
septentrionis, Euploea sylvester and Euploea core with 
large swarms, travels a distance of 300-500 Km from east 
to west. It was a longitudinal migration, influenced by the 
monsoon, and occurred across the plains of southern In-
dia to the Western Ghats during October-November and 
towards the plains in April-May. However, migrant butter-
flies face numerous obstacles and die during their journey 
(Howard and Davis, 2012) due to natural and human as-
sociated disturbances (Brower et al., 2012). Among them 
highway roads act as barrier to butterfly movement (Mun-
guira and Thomas, 1992; Samways, 1994; Pullin, 1995; 
McKenna et al., 2001; Rao and Girish, 2007; Skorka et al., 
2013) and cause high mortality (Swamy, 1994) due to colli-
sions with vehicles (Neumann et al., 2012). Munguria and 
Thomas (1992) have reported 7% butterfly road kill due to 
vehicles in England. McKenna et al. (2001), Rao and Girish 
(2007) have opined that butterflies are commonly killed on 
road during their movement. Similar types of studies were 
made in USA, England and European countries and em-
phasized the problem faced by migrant butterfly species. 
However, such types of reports are scanty at different parts 
of Indian sub-continent.

India has second largest road network after the United 
States of America. About 3.34 million kilometer road 
network including 65,569 Km National Highway (NH), 
1,30,000 Km State Highway (SH) and 3.14 million Km ma-
jor District roads, rural and urban roads (Anonymous, 2010) 
are established at different parts of India (Ramesh, 2011). 
Further, road network is growing at a rate of seven to 10% 
per annum, while the vehicle population growth is increas-

ing 12% per annum (Anonymous, 2010). It results greater 
volume of traffic and probability of more collisions with 
butterflies. Consequently, many workers (Rajvanshi et al., 
2001; Vijayakumar et al., 2001; Das et al., 2007; Boomi-
nathan et al., 2008; Sheshadri et al., 2009; Baskaran and 
Boominathan, 2010; Yamada et al., 2010) have reported 
the road and its traffic effects on the death of few species 
of amphibians, reptiles, birds and mammals from different 
parts of India. All these species death was occurred from 
collisions with vehicles by roads (Andrews, 1990).  But, the 
reports on road kills of migrating butterflies from south In-
dia are fragmentary, and hence the present investigation 
was conducted.

Materials and Methods
Study area: In Karnataka, Chamarajanagar District lies at 
110401 to 120481 N latitudes and 740521 to 760071 E longi-
tudes with an area 5,101sq kms on Deccan plateau in the 
south at southern tip of Karnataka State (Harish, 2011) (Fig. 
1). The District has partly maidan and general table land 
along with undulating topography accompanied by lofty 
mountain ranges covered with 48.4% forest area on to-
tal land mass of the District. The March and April months 
experiences highest temperature (400C) while December 
and January has lowest temperature (90C). The relative hu-
midity (RH) ranges from 60 to 80% in morning and 50 to 
70% in the evening. The wind speed ranges from 8.4 to 
14.1km/h (Anonymous, 2010). Further, wildlife protected 
areas such as Bandipura Tiger Reserve, Biligiri Rangana-
tha Tiger Reserve, Cauvery Wildlife Sanctuary and Male 
Mahadeshwara Protected Areas located amidst Chamara-
janagar district, having a connectivity with Madhumali and 
Nilgiri mountain ranges towards Tamil Nadu state and 
Wayanad mountain ranges in Kerala state (Srinivasan and 
Prashanth, 2006). The 407 Km long NH-209 starts from 
Bangalore in Karnataka State and ends up at Dindigul Dis-
trict  in Tamil Nadu State has 85 Km stretch in Chamara-
janagar District, passes through protected areas amidst 
agri-horticulture ecosystems and getting connected with 
SH and other major district highways (Anonymous, 2010) 
(Fig. 1).



554  X INDIAN JOURNAL OF APPLIED RESEARCH

Volume : 4 | Issue : 9  | September 2014 | ISSN - 2249-555XReseaRch PaPeR

Methodology: 
Survey was conducted at NH-209 by selecting three sites 
located 20 to 30 Km away from each sampling site (Fig. 
1). At each site, 100 meter transect line was earmarked 
by adopting Visual Count Method (VCM). Dead butterflies 
were counted three times from morning to till evening i.e., 
9.00 to 11.00 Hrs, 12.00 to 14.00 Hrs and 15.00 to 17.00 
Hrs by walking slowly on both sides of the road as per Mc-
Kenna et al. (2001) and Skorka et al. (2013). While count-
ing, possibility of over counting was avoided carefully. 
Further, traffic load was recorded by counting all the ve-
hicles between on three different hours of the day as per 
Skorka et al. (2013) and Rao and Girish (2007). Migrating 
swarm was estimated by taking 10 meter wide imaginary 
line (Kunte, 2005; Ramesh et al., 2012) for 10 minutes. Fur-
ther, dead butterflies were closely observed as per Kunte 
(2005). Per cent kill of male, female and young adult but-
terflies due to Bus, Lorry, Car, Scooter and other vehicles 
were recorded by adapting 10 meter transect on road in 
front of the observer and counts were made for 15 min-
utes and per cent kill was calculated by following standard 
methods. 

Results
Movement of migrant butterflies: Altogether 2,843 mi-
grant butterflies traveled in west-east direction during 21 
research hours on NH-209 (Table 1). The migrating swarm 
included Dark Blue Tiger, Tirumala septentrionis (79.2%), 
Double-banded Crow, Euploea sylvester and Common In-
dian Crow, E. core (20.8%). The butterfly’s movement start-
ed from 9.00 Hrs at three to five feet elevation and their 
number gradually increased to till 13.00 Hrs with maximum 
number at 13.00 to 14.00 Hrs and the number declined 
gradually from 14.00 Hrs onwards (Fig. 2). Further, the 
movement of butterfly species during different hours dur-
ing three days at NH-209 indicated no significant variation 
between the days (Table 1). 

Butterfly mortality: Total 214 butterflies have died during 
three different time intervals on three different days at NH-
209 (Table 2). Butterfly mortality varied considerably with a 
male: female ratio 6: 5.88, 6:2.91 and 6: 4.61 during three 
different days. The mortality was more during afternoon 
compared to morning and evening hours. Further, but-
terflies mortality was high at Kollegal on 12th March com-
pared to Mangala and Chikkahole Dam (Table 2).  In gen-
eral, males have died more (59.8%) compared to females 
(40.2%) at all the sampling sites. However, young adults 
and adult butterflies mortality was more at Kollegal com-
pared to Mangala and Chikkahole Dam (Fig 3). The adults 
died more (45.0 ± 12.5) than that of young once (26.0 ± 
8.2) and there existed no significant variation between the 
death of young adults and adults (Table 3). Males, females 
and young adults’ mortality due to vehicles was 44.3, 29.1 
and 26.7% respectively at three sampling sites in Chamara-
janagar District (Fig. 3). Since, Euploea sylvester and E. 
core look alike by distance (e.g. 10 meter distance) it was 
decided to put their mortality values together in the name 
of Euploea species.

Butterfly mortality due to different vehicles: The mortality was 
more due to Car fallowed by Scooter (Fig. 4). The heavy ve-
hicles like Bus and Lorry have caused less mortality compared 
to light vehicles.  However, Scooter traffic was more com-
pared to other vehicles at all the sampling sites (Fig. 4).

Correlation coefficient between vehicular density and mi-
grant butterfly’s mortality: Table 4 shows the correlation co-
efficient between the vehicles and death of T. septentrionis 

and Euploea species at different sites of NH-209. Data 
from the Table 4 clearly revealed that, the value of ‘r’ (ex-
cepting Bus and Car for the death of T. septentrionis and 
Euploea sp.) showed a positive correlation between vehi-
cles and death of migrant butterflies at NH- 209.  Moreo-
ver, values of r2 showed highest (>24%) influence to bring 
death of T. septentrionis and Euploea species (excepting 
T. septentrionis  due to Scooter, Euploea sp. due to Car 
and Lorry) by vehicular collision during their migration at 
NH-209. Further, there was a significant influence existed 
between the vehicles and road kill of migrant butterflies 
(Table 4).

Discussion
Total three butterfly species namely T. septentrionis, E. 
sylvester and E. core (Family: Nymphalidae) were mi-
grated enroute NH-209 in west-east direction amidst 
agri-horticultural ecosystems and protected areas of 
Chamarajanagar District. They showed longitudinal 
movement at four to five feet elevation. Similar type 
of observations was recorded by Kunte (2000). How-
ever, certain butterfly species show unique migratory 
behaviour and the reason for their migration is not 
understood properly. Interestingly, migration of T. sep-
tentrionis, E. sylvester and E. core was influenced by 
north-east and south-west monsoons and traveled from 
plains to Western Ghats during October-November 
and from Western Ghats to plains in April-May (Kunte, 
2005). During the present study, T. septentrionis, E. syl-
vester and E. core migration was recorded during early 
March perhaps due to the indication of early onset of 
north-east monsoon at Western Ghats. Accordingly, 
these migrants might have initiated their journey ear-
ly to their normal migration period. Kunte (2005) and 
Ramesh et al. (2012) have reported highest density of 
migratory butterflies during afternoon. Rao and Girish 
(2007) have reported increased death of butterflies on 
roads during afternoon. Obviously, more dense popu-
lation of migratory butterflies during afternoon was 
coincided with the high vehicular movement and that 
caused more kills of butterflies due to increased colli-
sion with vehicles. Since, Kollegal is connected to Male 
Mahadeshwara Temple Road (MMT), it is a holy place, 
pilgrims are visiting this place by using more light vehi-
cles (e.g. Cars and Scooters) causing increased vehicu-
lar traffic. Whilst Rao and Girish (2007), Seshadri and 
Ganesh (2011) have reported faunal mortality on roads 
due to tourism, whereas heavy vehicles (e.g. Bus and 
Lorry) density was less on NH-209 nearby MMT com-
pared to light vehicles. Moreover, chances of butterfly 
collision with heavy vehicles are very less because of 
their mass. The butterflies are caught into wind current 
and pushed over the roof, either side and it is called 
Catapulation (McKenna et al., 2001), perhaps this 
might have avoided the collision with heavy vehicles. 
However, few butterflies which met with the process of 
catapulation could collide again with light vehicles that 
were moving behind the heavy vehicles. Further, some 
butterflies collide with heavy vehicles and later man-
age to fly off even after their wings damage (Rao and 
Girish, 2007), but heavily damaged individuals unable 
to fly and succumb to an accident and finally killed. 
The highways amidst agri-horticultural ecosystems and 
protected areas have ‘Barrier effect’ for migrating ani-
mals (Jackson and Fahrig, 2011). Goosem et al. (2010) 
and Balkenhol and Waits (2009) have reported that 
death of adults in general and the females in particular. 
It could cause genetic alteration due to reduced ex-
change between populations and leads to lower effec-
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tive population size, this effect on migrating population 
need to be checked, because these are the individuals 
migrating for their reproduction (Kunte, 2005). Since, 
the migration of these butterflies is not cent per cent 
successful, successfully migrating butterflies are impact-
ed with barrier effect enroute and therefore habitats at 
the vicinity of NH shouldn’t be altered further. Empha-
sis should be given to undertake management prac-
tices to reduce the traffic volume during peak hours of 
butterfly migration amidst diversified ecosystems so as 
to conserve migratory butterflies. 
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Fig 1. Map showing the National Highway-209 and sam-
pling sites at Chamarajanagar district

Fig 2.Migration of butterflies during different hours at 
National Highway- 209 

Fig 3. Young and adult butterfly’s mortality at National 
Highway-209

Fig 4. Mortality of migrant butterflies due to vehicles 
movement at National Highway-209
 
Table 1. Movement of butterflies on NH-209 at 
Chamarajanagar District

Sl
. 

N
o

O
b

se
rv

ed
 a

t

Sp
ec

ie
s

Observed on 

To
ta

l

M
ea

n 
±

 S
D

11
th

 M
ar

ch

12
th

 M
ar

ch

13
th

 M
ar

ch

1 9.00 to 
10.00Hrs

A.

B.

28.0

12.0

42.0

18.0

24.0

12.0

94

42

31.3 ± 9.5

14.0 ± 3.5

2
10.00 to 
11.00 
Hrs

A.

B.

48.0

13.0

97.0

23.0

56.0

24.0

201

60

67.0 ± 26.3

20.0 ± 6.1

3
11.00 to 
12.00 
Hrs

A.

B.

97.0

23.0

108.0

26.0

103.0

33.0

308

82

102.7 ± 5.5

27.3 ± 5.1

4
12.00 to 
13.00 
Hrs

A.

B.

165.0

33.0

138.0

38.0

192.0

43.0

495

114

165.0 ± 27.0

38.0 ± 5.0

5
13.00 to 
14.00 
Hrs

A.

B.

124.0

27.0

122.0

34.0

162.0

36.0

408

97

136.0 ± 22.5

32.3 ± 4.7

6
14.00 to 
15.00 
Hrs

A.

B.

102.0

22.0

93.0

31.0

96.0

29.0

291

82

97.0 ± 4.6

27.3 ± 4.7

7
15.00 to 
16.00 
Hrs

A.

B.

98.0

19.0

81.0

24.0

78.0

21.0

257

64

85.7± 10.8

21.3 ± 2.5

8
16.00 to 
17.00 
Hrs

A.

B.

64.0

16.0

73.0

19.0

61.0

15.0

198

50

66.0 ± 6.3

16.7 ± 2.1

Total 891 967 985 2843 947.7 ± 49.9

Mean ±  SD
111.4
±
50.7

120.9
±
36.4

123.1
±
65.1

- -

‘F’ Value 0.069* -

Note: A: Tirumala septentrionis ; B: Euploea. sp. * = Not 
significant
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Table 2. Road kills of migrant butterflies during different hours of the day at NH-209

Site Observed 
on

Species

Observation at

Total
Mean
 ±
 SD

‘F’ value
9.00 to 11.00 Hrs 
(Morning)

12.00 Noon  to 
14.00 Hrs 
(Afternoon)

15.00 to 17.00 Hrs
(Evening)

Male Female Ratio Male Fe-
male Ratio Male Female Ratio

1 11th
March

A
B

7.0
2.0

5.0
1.0

1: 0.70
1 :0.50

11.0
6.0

6.0
3.0

1:0.54
1:0.50

10.0
4.0

13.0
1.0

1:1.30
1:0.25

52.0
17.0

8.67 ± 3.1
2.83 ± 1.9

 14.976**

2 12th
March

A
B

6.0
4.0

7.0
2.0

1:1.60
1:0.50

13.0
7.0

9.0
6.0

1:0.69
1:0.85

8.0
8.0

11.0
3.0

1:1.37
1:0.37

54.0
30.0

9.00 ± 2.6
5.00 ± 2.4

7.742**

3 13th
March

A 
B

7.0
1.0

4.0
2.0

1:0.50
1:2.00

15.0
7.0

5.0
0.0

1:0.33
1:00

9.0
3.0

6.0
2.0

1:0.66
1:0.66

46.0
15.0

7.67 ± 3.9
2.50 ± 2.4 7.358**

Total 27.0 21.0 6:5.88 59.0 29.0 6:2.91 42.0 36.0 6:4.61 214 - -

Mean  ±  SD
4.5
±
2.6

3.5
±
2.3

-
9.8
±
3.7

4.8
±
3.1

-
7.0
±
2.8

6.0
±
4.7

-
35.7
 ± 
17.4

- -

‘F’ value 0.508* - 6.484** - 0.183* - - - -

Note:  Specie: A: Tirumala septentrionis (Dark Blue Tiger); B: Eupolea sp. Site: 1: Mangala 2: Kollegal and 3: Chiko-
hale Dam ** Values are significant at 1% level; *: Value is not significant  
 
Table 3. Mortality of adult and Young adult butterflies at National Highway-209

Site Stage
Mortality observed on

Mean ± SD ‘F’ value9.00 to 11.00 Hrs
(Morning)

12.00 Noon  to 14.00 Hrs
(Afternoon)

15.00 to 17.00 Hrs
(Evening)

1
Young adult 3.0 8.0 12.0 7.66 ± 4.5

0.746*
Adult 12.0 18.0 16.0 15.33 ± 3.1

2
Young adult 9.0 14.0 10.0 11.0 ± 2.6

1.340*
Adult 10.0 21.0 20.0 17.0 ± 6.1

3
Young adult 5.0 11.0 7.0 7.66 ± 3.1

1.649*
Adult 9.0 16.0 13.0 12.66 ± 3.5

Total
Young adult 17.0 33.0 29.0 26.0 ± 8.2

-

Adult 31.0 55.0 49.0
45.0 ± 12.5

Mean ± SD 8.0 ± 3.3 14.6 ± 4.7 13.0 ± 4.5

Adult :Young adult ratio 1:0.54 1:0.66 1:0.59 1:0.59

‘F’ value 3.99** (P > 0.05) -

Note:1. Mangala Main Road; 2: Male Mahadeshwara Hills Main Road; 3: Sathyamangal Main Road. Young: Adult = 1: 
0.58 * Values are not significant; **Value is significant at 5% level.

Table 4. Correlation coefficient between the vehicles 
and death of migrant butterflies

Type of vehicle Species
Value of 
‘r’ ‘r2’   ‘t’ 

Light  
vehicle

Scooter
T. 
septentrionis
Euploea sp.

0.102
0.491

0.01
0.24

2.438*
2.777**

Car
T. septentri-
onis
Euploea sp.

-0.726
-0.391

0.52
0.15

3.511**
2.623*

Heavy 
vehicle

Bus
T. septentri-
onis
Euploea sp.

-0.889
-0.997

0.79
0.99

5.270**
0.416NS

Lorry
T. septentri-
onis
Euploea sp.

0.706
0.365

0.48
0.13

3.409**
2.592*

Note: Data is based on Table 1.  NS: Not Significant,  
* Values are significant at 5% level; ** Values are signifi-
cant at 1% level
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