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Notes on behaviour patterns of Indian firefly

Luciola circumdata (Coleoptera: Lampyridae)

GANGULY Gouri* and RAY Ranjit Kumar**

A4 v FREKR ¥ )V Luciola circumdata DFTE)/N Y —

Ay G

Ay

L 4 RK

£ v FOBENXY HIWEEF ) Luciola cirumdata MOTSCHULSKY 138 6 A A h 6 7 Ba)is

HBL, ML LITHMERLTRMATED, Z0FRY MITHRE 2 -

TH SRR DT - 7 B

THRERDLE R > TRA Lo R UPROIIRAT NI R CEBOME & BIEFFLIIBER L
Foo RHIWIT A &K, 25~310%ICE B LIS, 6 BIid19:05ZME < 2D, FH VIR (L T
RIA LD, 6 ~8 A2, MEd2EEV7BHME 1 B LT145MIZ60~65N38 L &nss, ff
MAE SO 1Im E% D S SRICRA L 72, HEOREHIEIZ08~ 1FTdh -7z, Hidlbfcan

B LTS D 2 VIR & RAA L 7-Rpi 3, SOLRIMAS R R BT L,

1 5311240~ 50[@ T - 72,

TAMASEIIHIEIONIETE I LD Y, ZORBICBRICREREVELMBEIZR -7 L

PLBIIRDL EEBFEDREKI I R o7, 3~5FHRAL IO ETHREL,

Z DEHIZIE 1 R

SO0~SSIEIFEI L 7z. MEERREMEIIRAL, HL VI EALAL, HEMORMELI, MEFEIZL

T, BEEIELR--BE—LENXT,

TERRLHE,

1 F34220~30[mBAME L 720 S Dok 7 b OEMEITE) O EREEHS L
DPWBEIIRDOBEY TH B, BBV LRHLAZIZEIZEED

157225 ~30m%ExR L, T DENRE

1 53 FIZ150~ 200 DETH —F L, FERHEMKTIERIL S ~ 7 M TH 5 72,

F O, HIIMOBREISHEVEN T ML, HTHEY Lo2h bfaz 7o, #Ed 1 /0MI230~35
EOETE—-FHE L2, XRLAEREDPOZERIK T THETH»T, LB LED o7 2O
REVOBIEEERSOHMEZRML, MRS 7 20TV MHES LTwEEEZ LN
5o —EDBIES O HHERIE R 7 N ORBEREFINZLREENSH L Z EAHIB L2,

Introduction

Significance of the light emitted by the fireflies
led many workers to investigate the behaviour of
these beetles, specially at night. Recently OHBA
(1983) has dealt in detail the communication
systems of Japanese fireflies. Synchronous rhyth-
mic flashing of fireflies has been established as
early as in 1938 by BUCK (1938a, b). Then
various aspects of bioluminescence have been

reviewed and compiled (JOHNSON,
JOHNSON and HANEDA, 1966).
Luminescent patterns and behaviour of fireflies
have been given by OHBA (1979a, 1979b).
Earlier OHBA (1978) had described the mor-
phology and behaviour of the Lampyridae. Mat-

1955;

ing behaviour of a Japanese firefly Hotaria has
been given in detail by OHBA (1980). However
these are no report on the behaviour aspects,
communication system, role of bioluminescence,
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of flashing pattern of the fireflies found in India.,
GANGULY (1980), in the notes on Indian firefly,
has mentioned that the type of luminesecence in
the adult male and female forms of Luciola
praeusta is a flash type. There is a sudden burst of
bright yellow-green light for a function of second
followed by few seconds of darkness and then
another flash. The chief function of light emis-
sion in these adult fireflies is stated to assit in
attracting the sexes together for mating. In case
of larva, emission of light may be used to warn
enemy as was mentioned by HESS (1920). Mor-
phology, position of light organs and luminoity of
male form of Diaphanes marginelle has been
described (GANGULY,1973). Earlier GANGU-
LY (1963) had described histology and cytology
of luninescent organ' of Luciola gorhami.

This paper accounts the behaviour patterns of
L. cirumdata from Kalimpong, WestBengal, India.

Material and method

Adult specimens of L. circumdata, both male
and female forms were collected from bamboo
plantations near Bombasti area at Kalimpong and
were kept in wide- mouthed glass jars under
proper condition for observation in the labora-
tory. Behaviour of these adult fireflies in the field
at night hours from 18:00~22:00 was also re-
corded.

Observation

L. circumdata occurs at Kalimpong during the
months of early June up to middle of August
every year. Both the sexes are winged and can fly
(Fig. 1).

In these months they are seen flying after dusk,
in the midst of the bamboo plantations and in
places of thick vegetations.

In the day time they are never seen to fly or
glow in natural suroundings as well as in the
laboratory under captivity. During the day these
fireflies are found on the undersurface of leaves
of dense shrubs and in dark crevices beneath the
bushes. Through out the day, whether it is sunny,
cloudy or rainy, they sit with collapsed legs and
antennae drawn beneath the body and do not

Fig. 1 Male of Luciola circumdata.

Left: dirsal view, Right: ventral view.

move or glow, even on stimulation like gentle
shaking or pricking with needles.

The time of their first appearance in the open
air, and the time of onset of their luminescent
activity in relation to the time of sunset, were also
recorded both from natural suroundings and
from the captive specimens in the laboratory. In
the laboratory, at different times of the day, the
specimens were subjected to total darkness for
half an hour each time, but none of them were
observed to glow, even faintly, But torwards dusk
at 17:00, they were again treated like wise and,
out of 43 specimens only four glowed and
emitted little flashes without rhythm. They start
glowing about 25 - 31 minutes after the sunset. In
the field initially these fireflies give flashes of very
low intensity and in lesser frequency, which is
about 10-30/min. In this state they remain flight-
less till 18:50 in the month of June.

Table 1 Time of the sun set, first glowing and the
time of the first appearence of Luciola cir-

cumdata.

Date  Sunset First glow  First appearance
19800607 18:16 18:41 19:05
19800614 18:19 18:48 19:05
19800623 18:23 18:48 19:10
19810608 18:16 18:38 19:05
19810614 18:19 18:48 19:10
19810621 18:22 18:49 19:08
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At about 19:05 they appear in the air flashing
rapidly when the flare of the western sky fades
out and it is dark enough. Table 1 shows the time
of first glowing and the time of the first appear-
ence of these beetles after sunset. From the table
it might be concluded that there is a corelation
between the time of sunset and and the time of
onset of luminescent activity in these beetles.
Luminescent behaviour: During June to August,
the glowing males and females come out of the
hidden corners and the males fly over thick,
dense vegetations in a zigzag manner at the
height of about one meter and give emissions
(60—65 double flashes/min.), the interval between
two consecutive*doubleflashes being 0.8 - 1.0 sec.
The male flashes are stronger than the female
flashes. When the males fly over relatively dry
and scanty area, they emit flashes after a bit long
intervals. Consequently the number of flashes
come to be 40-50 times/min. Again, during flight
when one of them occationally goes high up at
about 10 meter, it suddenly dives down and
giving flashes with very long intervals and comes
to fly over the bushes in usual manner.

After flying for certain time, 3 - 5 minutes the
fireflies come to rest on the upper surface of the
leaves of small herbs, or on the tips of long
grasses. During rest time male fireflies emit
double flashes (50-55 flashes/min). It has been
observed that the males are swift flies where as
the females are not. The females fly in a some-
what straight way and not like the males. Some-
times they fly in a whorling manner and after a
short flight they come to rest on the tips of grasses
or on the upper surface of the leaves of small
herbs and emit single flashes (25-30 flases/min.).
The intensity of the flashes are less than those of
males but the duration of each flash is longer
about 1.2 sec. The colour of the light is greenish
yellow in both sexes.

Under captivity the time and manner of onset
of glowing activity were observed to be the same
as in free specimens. The males emitted double
flashes (60-70 flashes/min.), while walking or
sitting inside the rearing jars. They were never

seem to make a try for flight even. During the
whole night, they continued emission of flashes
without rest. Only towards dawn, they stopped
glowing, however, they emitted about 30-35
minutes before sun rise, they decrease the fre-
quency of flashes from normal 60-70 times down
to 20-25 flashes/min. The intensity of the flashes
was also reduced. Table 2 shows the time of last
glow and sun rise. Onset of glowing there is also a
corelation between the time of sun rise and last
glow in these beetles.

Mating behaviour: Mating in L. circumdata is not a
rare event. It does not take place in flying
condition. It occurs when the female rests on a
substratum like leaves of small herbs or apices of
the twigs of small herbs. After having some flight
the female rests on the apex of the leaf and emits
slightly prolonged single flashes (25-30 flashes/
min.). At this time one of the flying males detects
her from a distance and approaches her emiting
only single flashes at a very high rate which is
150-200 times/min. But the duration of this type
of rapid single flash is only of 5-7 sec. Then the
male lands in the vicinity of the female and
mounts on her back, holding her with his legs
firmly. During this act of physical association the
male emits single flashes (30-35/min.). Till the
starting of actual coition this continues. When the
coition starts both the male and the female
remain moitionless and non luminous through-
out the whole mating period which lasts for about
two hours: under captivity mating takes place
throughout the night, but the frequency is max-
imum at the early hours of night. Mild irritation

Table 2 The time of last glow and sun-
rise of Luciola circumdata.

Date Last glow Sunrise
19810603 4:19 4:55
18910604 4:17 4:55
19810610 4:20 4:54
19810611 4:16 4:54
19810617 4:17 4:54
19810618 4:21 4:54
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during mating does not seperate the sexes apart,
but the male emits flashes occationally.

The position of the male and the female
specimens has been observed to be two folds. In
the beginning of mating the male is superim-
posed on the female but afterward the male turns
opposite direction maintaining the genital inter-
lock. It has been observed in case of L. circumadata
the males detect the females by rhythm of their
flashes and then land to the females. Sex pher-
omone may play a part than flashes.
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