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Synchronous Flashing of Fireflies in New Guinea!
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In tropical Asia countless number of fireflies, gathering in big trees, can be seen to
flash in synchronization as though the tree itself were breathings. This synchronous
flashing of fireflies is not a rare or unusual phenomenon but can be seen only in a
specific season of the year. According to Harvey’s book (1952) early travelers in Thai-
land were particularly impressed by the display which is one of the peculiar sights of
tropical Asia. REINKING (1902) and MORRISON (1929) made a scientific description of the
phenomenon.

Dr. and Mrs. John B. Buck who attend the Conference on luminescence, held at
Hakone national park, Japan, in September 1966, had a trip to Malay, Thailand and to
North Borneo after having left Japan, and observed synchronous flashing of fireflies.
The results of the observation by the said specialist of firefly is expected to add much
to the study in this line.

According to observations made by the author on the synchronous flashing of fireflies
on his several collecting expeditions in tropical areas since 1937, the phenomenon has
been seen on a small scale everywhere in tropical Asia, but most often in New Guinea
and adjacent islands, where the displays are larger and more beautiful. There appears
to be several species of fireflies that tend to synchronous flashing at least in tropical
Asia, and the interval of the rhythm of flashing varies in different fireflies.

1. Observations in Rabaul, New Britain

The author’s first observation was in March, 1940 at the Rabaul Botanical Garden,
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Rabaul, New Britain. The results of this observation, have already been described in
1941 and 1955.

On the leaves of a large silk tree countless numbers of fireflies were alighting and
flickering rhythmically, causing the whole tree to appear as if it were breathing.

The flicker was transmitted rhythmically, the upper group extinguishing its light
first, followed by the middle group, and last the lower group. Sometimes the rhythmical
flashing was transmitted from the lower part to the upper. The flashes were repeated
at the amazing speed of seventy per minute.

The fireflies were small with black wings and orange thorax and were 7mm long.
The male has two segments of the luminous organ, and the female has one.

The synchronous flashing lasted from sunset to dawn, notwithstanding the rain. It
was similar to that reported by SMITH (1935), except that he noted the phenomena oc-
curring when the moon was half full. Even after dawn, with the sun shining brightly,
the fireflies remain upside down on the leaves of the tree. 60% of the fireflies on the
tree were males. This fact differs from the observations of MORRISON and SMITH, who
thought that the fireflies on the trees were all males and that the whereabouts of the
female was unknown. They thought that the males fly from the jungle for the display.

Obervations of flashing were made in the dark with almost equal number of males and
females, each in separate cages. Only the males continued to flash synchronously. On the
contrary, the females showed irregular flashing. The color of the light of the males is
bluish while that of the females is yellowish. The difference is discernible with the naked
eye. The light looked like a scattering of yellow and blue powder when the branch of
tree was shaken at night. In the author’s former report (1941 and 1955) the color of the
light was described as yellowish for the males, bluish for the females. The author wishes
to correct this here. Many copulating fireflies were found on the grass under the tree, and
at that time the males were not emitting light, and the females were emitting weak light.

The valuable specimens were lost by fire in Tokyo in 1945, but the author had an
opportunity to visit Rabaul again in April 1965.

Though unable to observe a synchronous flashing as splendid as the one he saw in
1940, he did observe the color of the light and obtained enough materials to study.
Through the courtesy of Mr. G. DUN, Principal Entomologist of Keravat Agricultural Sta-
tion, 20 miles from Rabaul, he also received about two thousand specimens of fireflies
both dried and preserved in alcohol.

An experiment with ATP on the dried luminous organs was performed as follows.
The luminous organs of 300 dried specimens of the male, and 300 of the female were
cut off and ground separately in a mortar. The colors emitted by the preparations in
a dark room, after adding ATP and water, were compared. The color difference be-
tween the preparations from the male and female was clearly discernible with the naked
eye. The male preparation emitted bluish light, and the female yellowish.

Specimens of the fireflies were sent to the British Museum through the courtesy of
Dr. J. J. H. Szent-IvANY, Senior Entomologist, Department of Agriculture, Stock and
Fisheries, Port Moresby, Territory of Papua and New Guinea, and were identified by Dr.
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R. G. FENNaH, Common Wealth Institute of Entomology, British Museum (Natural
History), London as Pteroptyx sp. near microthorax. Mr. Frank A. MCDERMOTT of
Delaware, U.S.A. identified as Pteroptyx cribellatum.

2. Observation in Irian Barat (West New Guinea)

In March 1943, the author observed again this beautiful synchronous flashing of
fireflies at Manukuwari, Momi and Walen in Irian Barrat, Indonesia.

The fireflies were larger than those seen in Rabaul. They were 7.0 to 7.5 mm. in
length with brown wings and differed in the following respects from the fireflies in
Rabaul.

a) The color of the light is bluish in both male and female.

b) The synchronous flashing arose from both male and female; almost equal num-
bers of males and females gathered on one tree.

¢) The fireflies have a migratory tendency, assembling one by one in large groups,
then moving to another tree. Their whereabouts in the daytime is unknown. The
innumerable fireflies on a row of silk trees were seen flashing as if light waves moved
from one end to another of the row of trees. The scale of synchronous flashing is much
more larger than that of Rabaul.

3. Observations in the Territory of Papua and New Guinea.

Synchronous flashing of fireflies was observed by the author in April 1965 at Bulolo,
Wau and Madang in the territory of Papua and New Guinea. The fireflies with brown
wings collected in these districts are considered to be a species similar to that seen in
Indonesian New Guinea. Mr. MCDERMOTT identiffied this specimens as Pygoluciola sp.
Peculiarities noted: on this occasion are as follows.

a) The synchronous flashing occurard in several groups of fireflies on one big tree
in the jungle, instead of in one group as a whole throughout the tree; ¢.e. different
groups made independent synchronous flashing and they were not affected by the light
of other groups, even those close by.

b) The intervals between flashings were comparatively long, and the duration of
flashing was very short, like a flash of lightning. Flashing occurred at intervals of 6
seconds. Since there were as many as ten groups flashing independently, the total effect
was that of a display of fireworks.
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Fig. 1. Silk tree to which fireflies sometimes swarm, near the botanical
garden of Rabaul, New Britain.
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Fig. 2. Pteroptyx cribellatum X6 from
Rabaul, New Britain, Male (left) and
Female.
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Fig. 3. Pyroluciola sp. from Bulolo, Territory of Fapua
and New Guinea,Male (left) and Females. x§
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