Research in Zoology 2012, 2(2): 1-6
DOI: 10.5923/j.zoology.20120202.01

A Note on Annual Bidirectional Movement of Butterflies
at South-Eastern Plains of India
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Abstract North-South bidirectional migration of butterflies was seen at coastal areas of Kalpakkam in the months of
October and July respectively. A 10 meter wide imaginary strip was chosen to assess the swarm density. The migration was
huge during October (2009) and relatively less in July (2010). Migratory swarm was comprised of three species viz.,
Catopsilia pyranthe, Catopsilia pomona and Papilio demoleus. Totally 34,556 individuals were observed. In the swarm, C.
pyranthe and P. demoleus constituted 86% of the total count. The activity of migratory swarms increased during the peak day
hours (12.00 to 13.30 hr), but the movement was varied between seasons. The daily migratory activity appears to be shaped
by temperature. However the existence of an endogenous control cannot be overruled. We believe that this migration is not
only the rain avoidance movement but also to avoid competition at the site of emergence and to utilize the availability of

larval host plant resources at the destination site.
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1. Introduction

The habit of migration is found in all families of the
Rhopalocera (butterflies). This behavior is frequent in the
Pieridae, Danaidae and the Nymphalidae and less common
in Lycaenidae and Hesperiidae. Generally to and fro
movement of the butterfly population between two areas at
different seasons of the year is regular[1]. As ethological and
ecological aspects are involved, migratory behavior is dif-

ficult to define and it differs from one insect group to another.

There are many theories have been proposed to describe
migration. Johnson[2] states that migration is a special
category of mass dispersive movements. In Rainey’s[3]
opinion, migration is simply a “seasonal displacement of
populations”. According to Williams[4], migration is a con-
tinued movement in a more or less definite direction in which
both movement and direction are under the control of the
animal concerned. Schneider[5] opines that, migration seems
always to be related to the well known escape movement, a
phase of the active life releasing the insect from sites which
previously had been attractive for it or its parents. These
movements are related with periodism in climate and growth
of the vegetation and may replace diapauses[6]. In Southern
India, butterflies’ migration has been documented since the
beginning of 20™ century[7,8]. Moreover, occasional
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butterfly migration that take place in central India and
Northern Western Ghats[9-17] and Southern Western Ghats
have also been well documented[7,8,18-22]. Till now there
is no theoretical explanations have been developed to ad-
dress the reasons behind the migration (except Danainae
migration[22]), its exact path and destinations. Relatively
much has been studied in the Western Ghats, but there is a
paucity of information on butterfly migration at coastal
plains of Tamil Nadu. During our regular butterfly moni-
toring, we had an unique opportunity to study a seasonal
bidirectional movement at Kalpakkam (Tamil Nadu, India).
In this paper, we report the composition and seasonality of
buttery swarm, and the reasons behind the migration and the
influence of climatic factors on migration.

2. Materials and Methods

2.1. Study Area

DAE (Department of Atomic Energy) campus at Kal-
pakkam (12° 33.7°N and 80° 10.5” E ~2500 acres) is located
60 km South of the city, Chennai (Tamil Nadu, India). It
encompasses seashore and a vast plain area of the Bay of
Bengal. The coastal system forms the complex natural site,
where intense interactions occur among land, sea and at-
mosphere. It spreads through the biologically diverse and
productive habitat of native flora, and fauna and aesthetically
blended with introduced vegetation. The main natural
vegetation observed at DAE campus is dry-evergreen and
scrub comprising of members predominantly belonging to
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the families Poaceae, Fabaceae, Cyperaceae, Asteraceae,
Euphorbiaceae, Verbenaceae, Solanaceae, Rubiaceae,
Convolvulaceae and Amaranthaceae[23].

2.2. Field Observation

The butterfly migration at Kalpakkam was observed dur-
ing October 15, 16 and 19 (2009), and July 10, 14 and 15
(2010). The migratory band was at least few hundred meters
wide, but for accurate quantification of swarm a 10 meter
wide imaginary strip was chosen[22] at the swarms way and
the numbers of butterflies passing through this strip over a 15
minutes duration were counted without collecting them. 20
such observations were taken between 10.00 to 15.00 hr.

3. Result

3.1. Species Composition

A large bidirectional migratory flights of butterflies viz.,
Catopsilia pyranthe, Papilio demoleus and Catopsilia
pomona at Kalpakkam during October (2009) and July (2010)
was observed. Overall 34,556 individuals were observed
during sampling days. In which the Catopsilia pyranthe
comprised 57.6% of total individuals, followed by Papilio
demoleus (28.3%) and Catopsilia pomona (14%). During
October, totally 30,108 individuals were observed and den-
sity of Catopsilia pyranthe was remarkable (19,098 indi-
viduals). The second dominant species was Papilio demoleus
(9,261 individuals) and finally 1,749 individuals of Catop-
silia pomona were observed. But in July (2010) the total
numbers were very less compared to October and the
dominant species was Catopsilia pomona (Table 1). In ad-
dition, considerable numbers of Tirumala septentrionis,
Euploea core, meager numbers of Graphium sarpedon and
Graphium nomius wandered along with swarm during July.

3.2. Directional Movement and Periodicity of Migrant
Swarms

In this bidirectional movement, 30,108 individuals flew

towards North direction during October and it comprised 87%

of the total count. In July, totally 4,448 individuals flew
towards the Southward direction. Interestingly, movements
towards North direction were 6.7 times more than that of
Southerly direction. The peak activity of migratory swarms
was found between 11.00 to 13.30 hr during October and
highest number was observed at 12.00 noon (2,070 indi-
viduals). The lowest was observed at 15.00 hr (699 indi-
viduals). However, during July, peak activity was observed
at early counts and the numbers declined rapidly as the day
progresses (Table 2).

3.3. Daily Pattern

The total numbers of butterflies observed at every one
hour interval between 10.00 to 15.00 hr is represented as
percentage of the total numbers sighted in a day. Figure 1 (a,
b) shows the pattern of flight activity through six days be-
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tween October (15, 16 and 19) and July (10, 14 and 15). It
was observed that the daily pattern of activity changes as the
migratory seasons progresses. The curve of daily density
pattern was more or less like bell-shaped, and this trend
indicated that butterflies activity tends to concentrate within
a narrow time intervals around noon in October. In the case
of July, peak activity was observed during the morning hours
and drastically decreased in the noon, completely absent at
15.00 hr. A minor variation among different days which was
observed could be attributed to several factors such as wind
direction, wind speed and cloud cover.
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Figure 1. Migratory activity during sampling days in the month of Octo-
ber and July

Data for three days in each season were pooled and the
total numbers of butterflies sighted during different one hour
time interval have been calculated. Similarly pooled mean
temperature in October and July were taken (we have taken,
only the hourly temperatures of those days in which data
have been collected). The pooled data of two different sea-
sons indicated the interesting fact that, when the daily tem-
perature and butterfly density was inversely linked during
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July (Figure 2). Whereas, during October no clear linkage
between butterfly density and temperature was observed.
However, the density reached maximum at mid-day and
gradually decreased. From these observations it is clear that,
the onset and progress of daily migratory activity appears to
be influenced by temperature, whereas the existence of an
endogenous control cannot be overruled. Wind rose depict-
ing wind directions and speed along with the butterfly path
during different periods of July and October is depicted in
Figure 3(a,b).

3.4. Correlation between Swarm Density and Abiotic
Factors

Generally the swarm movement was found to be syn-
chronized with local micro climate. Mainly it was governed
by following factors namely temperature, wind speed, rela-
tive humidity and sunshine. The correlation analysis between
weather parameter and swarm density was calculated and
correlation co-efficient values are given in Table 3&4. Data
on these parameters for particular time intervals were col-
lected from the meteorological station at IGCAR (Indira
Gandhi Centre for Atomic Research), Kalpakkam. The but-

terfly swarm was negatively correlated with mean atmos-
pheric temperature during July (r=0.961), whereas wind
speed was positively correlated with mean butterfly density
during October (r = 0.748).
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Figure 2. Pooled diel incidence of migratory swarm and temperature

during different seasons

Table 1. Species composition of migrants observed at Kalpakkam
S. no Scientific name October % July % Total %
Pieridae
1 Catopsilia pyranthe 19098 63.4 830 19 19928 57.6
2 Catopsilia pomona 1749 5.7 3073 68.2 4822 14
Papilionidae
3 Papilio demoleus 9261 31 545 12.2 9806 28.3
Total 30,108 100 4,448 100 34,556 100
Table 2. Number of butterflies passing through a 10m strip in 15 minutes during different seasons
E 2 2 % 8 2 8 % 8 2 2 % 8 2 8 % 8 2 3 % 8
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S & 5 % ¢ & % 8 % 8 2 % % 8 2 8 ¢ 858 g &7
8 S £ £ £ zZ Z Z Z g g ¢ ¢ &0z X X X o=
15.10.09 260 319 355 327 494 458 447 511 583 485 515 537 489 527 523 480 367 372 318 225 430 103
16.10.09 258 281 314 405 343 579 565 578 587 536 499 487 525 509 626 606 458 540 399 250 467 122
19.10.09 555 681 683 662 718 695 793 871 900 454 622 706 722 668 532 546 439 415 285 224 609 178
Sum of
North 1073 1281 1352 1394 1555 1732 1805 1960 2070 1475 1636 1730 1736 1704 1681 1632 1264 1327 1002 699 1505 336
movement
10.07.10 424 284 270 267 158 74 97 64 46 38 17 18 11 8 5 - - - - - 119 131
14.07.10 97 127 96 100 95 82 121 91 85 85 84 114 59 70 80 51 65 30 18 28 79 30
15.07.10 149 129 107 89 123 93 67 22 20 57 85 62 36 30 13 7 - - - - 68 45
Sum of
South 670 540 473 456 376 249 285 177 151 180 18 194 106 108 98 58 65 30 18 28 222 188
movement

Table 3. Correlation co-efficient between abiotic factor and mean density
during October

10-Oct Temp. W.S RH Sunshine
Temp.
W.S 0.482
RH -0.821 -0.723
Sunshine -0.994  -0.492 0.800
Density 0.063 0.748 -0.328 -0.024

Table 4. Correlation co-efficient between abiotic factor and mean density
during July

Jul-09 Temp. W.S RH Sunshine
Temp.
W.S -0.218
RH 0.036 0.821
Sunshine 0.999 -0.242 0.000
Density -0.961 -0.053 -0.292 -0.950

Temp.-Temperature, W.S- Wind speed, RH- Relative humidity
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Figure 3. a,b: Direction of wind flow and orientation of butterfly swarm
during October and July (Data of three days in each season were presented)

4. Discussion

Totally 1,255 species of butterflies have been recorded in
India[24], out of which 52 species are reported to be migra-
tory in nature[14]. Migratory butterflies belong to the genera,
Catopsilia, Junonia, Vanessa, Euploea, Paranatica, Danaus,
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Papilio, Cynthia, Pieris, Appias and Lampides. Eventhough
much has been reported on this interesting phenomenon of
butterfly migration still very little is understood about this
subject. In Southern India the butterfly migration has been
documented since the turn of the 19" centaury[7]. In addition,
the interesting migration of butterflies between mountains
and plains were reported by Williams[14], Larsen[19],
Mathew and Binoy[21], and Kunte[22]. The earlier reports
indicated that, the migratory tendency among butterflies was
predominately evolved during the months of March-July and
October-November, to avoid unfavorable climatic condi-
tions, especially North-East Monsoons (NEM) and South-
West Monsoons (SWM). To the best of our knowledge there
is no published record of Catopsilia migration in the coastal
plains of Tamil Nadu, which is well known for their migra-
tory behavior. The first and authentic migratory record of
Catopsilia species came from Patton, who observed North-
erly migrating Catopsilia at Madras (now Chennai) during
November 1918, which was reported by Williams[25]. After
90 years we report the same species (Catopsilia pomona and
Catopsilia pyranthe) which were migrating towards North
during October (2009). Similarly Papilio demoleus along
with above mentioned species was found migrating towards
South during the month of August at Kodaikanal hills[14],
which corroborates with our observation during July (2010).

In temperate region, the migration depends or closely re-
lated to the temperature changes, in the tropics the climatic
relations are more uncertain, but in Southern India they are
definitely related to the changes of the monsoons[1]. During
the present investigation the migratory tendency started just
before onset of monsoons such as NEM (October) and SWM
(July). Earlier studies[26-28] also suggest that temperature
and precipitation are two vital factors which influence but-
terfly population directly. Moreover, wind speed and wind
direction also influence the swarm movement. Larsen[19]
opined that, the direction of the flight cannot have been much
modified by wind direction, though strong cross wind would
lead to a considerable drift. During present observation
during October, the swarm flew across the wind, whereas
during July the swarm not only flew across the wind but also
flew against it. The wind opposing movement during July
could be the reasons for reduced migration (density) of but-
terflies. It is also known from literature that the butterflies
are quite frequently flying in one direction being in large
numbers than the opposite flights[1]. One has to keep in
mind that the larval host plant availability/phenology during
different seasons is also the vital factor governing the
abundance pattern of different species of butterflies. From
previous study it is clear that the adult activity especially
oviposition of Catopsilias and Papillio demoleus were
closely associated with wet seasons between June— No-
vember, which was mainly attuned with their larval host
plant resource. Moreover, the unique summer rains (espe-
cially in plains of Tamil Nadu) initiate the reproductive
activity in Catopsilias and subsequent emergence of next
generation of butterflies just before the SWM (July- Sep-
tember), which triggers this interesting dispersal phenome-
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non. Hence the first summer rain plays a crucial role in de-
ciding the time of migration. Interestingly the summer rains
differ from region to region, thus causing a slight variation in
commencement of July migration. The considerable avail-
ability of larval host plant prior (July-September) to NEM
and subsequent major rainfall during this monsoon makes
NEM, the most abundant period for Catopsilias and Papillio
demoleus, which is evident in our observation during Octo-
ber.

Butterflies being poikilothermic organisms, the daily
variations of solar radiation, temperature, wind and humidity
may have profound effects on when a butterfly should be
active and what it should be doing at any given time. The
periodicity of the butterfly movement was found to be very
high during mid days between 12.00 to 13.00 hr at Southern
Western Ghats[20,21]. In the present study we observed
peak migration between 12.00 to 13.00 hr during October
and at 09.30 hr during July. The activity varied from seasons
to seasons. The inconsistency of the daily flight activity
between the seasons indicates that the onset of migration is
not only governed by a major factor like temperature but also
likely to be under the influence of internal rhythm.

5. Conclusions

It’s concluded that the North-South bidirectional migra-
tion of Catopsilias and Papilio demoleus at coastal areas of
Tamil Nadu varies between seasons. We believe that the
probable reason for this unique movement is to avoid com-
petition in ancestral ground and to utilize the copious
availability of host plant resources at the destination site;
however, the excessive rain avoidance theory cannot be
overruled, because the origin of migration is unclear. This
investigation constitutes the base for a long term study, to
clarify the origin and destination of migrants and the driving
mechanism.

ACKNOWLEDGMENTS

Authors are grateful to Dr. Baldev Raj, former Director,
IGCAR for his continuous encouragement and support.
Authors are also thankful to P. Kumaran, M.K. Velayutham,
and K.N. Balaji of EnSD, IGCAR for their help during field
work.

REFERENCES
[1] Williams, C.B., 1957, Insect migration., Annu. Rev. Entomol.,
2, 163-180

[2] Johnson, C.G., 1960, A basis for a general system of insect
migration and dispersal by flight., Nature, 186, 348-50

[3] Rainey, R.C., 1960, The mechanisms of Desert Locust swarm
movements and the migration of insects. Proc., of

[5]

[6]

[10]

[11]

[12]

[13]

[16]

[17]

[18]

[19]

[20]

(21]

(22]

(23]

[24]

11"nternational Congress Entomology, Vienna. pp 47-49
Williams, C.B., 1958, Insect Migration. Collins, London.

Schneider, F., 1962, Dispersal and migration., Annu. Rev.
Entomol., 7, 223-242

Wiltshire, E.P., 1946, Studies in the geography of Lepidop-
tera. III. Some Middle East migrants, their phenology and
ecology., Trans. R. Entomol. Soc. Lond., 96, 162-82

Evershed, J., 1910, Note on migration., J. Bomb. Nat. Hist.
Soc., 20, 390-391

Williams, C.B., 1949, Migrant butterflies outside North
America., Lepid. news., 3(4-5), 39-40

Prall, S.E., 1897, The migration of butterflies., J. Bomb. Nat.
Hist. Soc., 11, 533

Aitken, E.H., 1897, The migration of butterflies., J. Bomb.
Nat. Hist. Soc., 11, 336-337

Aitken, E.H., 1898, Migration of Euploea core., J. Bomb. Nat.
Hist. Soc., 12, 229-230

Aitken, E.H., 1900, Butterflies as weather prophets., J. Bomb.
Nat. Hist. Soc., 13, 540-541

Home, L.W.M., 1935, Notes on Coorg butterflies., J. Bomb.
Nat. Hist. Soc., 37, 669-674

Williams, C.B., 1938, The migration of butterflies in India., J.
Bomb. Nat. Hist. Soc., 40, 439-457

Fisher, K.J., 1945, Four butterfly migration in India and
Ceylon., Proc. R. Entomol. Soc. Lond., 20(10-12), 110-116

Chaturvedi, N., and Satheesan, S.M., 1979, Southward mi-
gration of Euploea core at Khandala, Western Ghats., Journal
of the Bombay Natural History Society., 76, 534

Chaturvadi, N., 1992, Northward migration of the Common
Indian Crow butterfly Euploea core (Cramer) in and around
Bombay. J. Bomb. Nat. Hist. Soc. 90, 115-116

Blyth, M.A., 1957, Butterflies of the Indian region. J. Bomb.
Nat. Hist. Soc. 20, 523

Larsen, T.B., 1978, Butterfly migrations in the Nilgiri Hills of
South India. J. Bomb. Nat. Hist. Soc. 74, 546-549

Palot, M.J., Radhakrishnan, C., Balakrishnan, V.C., and
Kambrath, B., 2002, A report on the migration of butterflies
in Aralam wildlife sanctuary, Kerala., Zoo’s print Journal.,
17(2), 722

Mathew, G., and Biony, C.F., 2002, Migration of butterflies
(Lepidoptera: Rhopalocera) in the new Amarambalam reserve
forest of the Nilgiri Biosphere reserve., Zoo’s print Journal.,
17(8), 844-847

Kunte, K., 2005, Species composition, sex-ratio and move-
ment patterns in Danaine butterfly migration in southern In-
dia., J. Bomb. Nat. Hist. Soc., 102(3), 280-286

Gajendiran, N., and Ragupathy, S., 2002, The macroflora of
east coast at Kalpakkam. Published by IGCAR, Kalpakkam.

Kunte, K., Diversity, endemism and conservation of Indian
butterflies. Proc. of the 3™ Asian Lepidoptera Conservation
Symposium and Training Programme., B.A. Daniel and Gu-
nasekaran Ed. Coimbatore: India. 2010.



6 T. Ramesh et al.: A Note on Annual Bidirectional Movement of Butterflies at South-Eastern Plains of India

[25] Williams, C.B., 1927, A study of butterfly migration in south
India and Ceylon, based largely on records by Mssrs. G.
Evershed, E. E. Green, J.C.F. Fryer and W. Ormiston., Trans.
R. Entomol. Soc. Lond.., 75, 1-33.

[26] Kunte, K., 2000-01, Butterfly diversity of Pune city along the
human impact gradient. J. Ecol. Soc., 13&14, 40-45.

(27]

(28]

Padhye, A.D., Dahanukar, N., Paingankar, M., Deshpande, M.
and Deshpande, D., 2006, Season and Landscape wise dis-
tribution of butterflies in Tamhini, Northern, Western Ghats,
India. Zoo’s print. J., 21(3), 2175-2181.

Tiple, A.D., and Khurad, A.M., 2009, Butterfly Species Di-
versity, Habitats and Seasonal Distribution in and around
Nagpur City, Central India., World J. Zool., 4(3), 153-162.



	1. Introduction
	2. Materials and Methods
	2.1. Study Area
	2.2. Field Observation

	3. Result
	3.1. Species Composition
	3.3. Daily Pattern

	4. Discussion
	5. Conclusions

