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Spawning-related biting behavior of Arothron meleagris
(Tetraodontiformes, Tetraodontidae)

Hiroyuki Doi', Kaori Maei®, Takafumi Yoshitake®,
Kazuyuki Momota', Harumi Sakai'"

Abstract : An unusual instance of biting behavior by the pufferfish Arothron meleagris, possibly related to
spawning behavior was observed during low tide of new moon spring tide while scuba-diving off the Maldives
Islands. Multiple males were following, biting and clinging persistently to a female. Subsequent internet
searches revealed that similar biting behavior was common among several congeners, possibly being a

characteristic spawning-related behavior of the genus.
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Pufferfishes (Tetraodontidae) have four beak-like
powerful teeth, two on each jaw, which can be used to
eat even hard shellfish. Pufferfish’s biting behavior has
also been observed in other behavioral situations,
including aggression and breeding”. Breeding male
Takifugu alboplumbeus, for example, bites the female’s
body, thereby stimulating the latter to release eggs”.
Pair-spawning Canthigaster rostrata® and Torquigener

albomaculosus™®

are also known to stimulate female
spawning by biting. In the unique case of the African
freshwater puffer Tetraodon schoutedeni, a tandem pair or
trio (a female bitten and clung to by a single or two
males) results in the female spawning adhesive demersal
eggs, scattered into the water after a period of tandem
swimming®.

Two of the authors (KM and TY) observed an unusual
instance of biting behavior by the pufferfish Arothron
meleagris (Japanese name “Mizorefugu”), possibly related
to spawning behavior similar to tandem swimming in 7.
schoutedeni, while scuba-diving off the Maldives Islands.
Some periods of their observations have been released as
video clips by Dive PAPAPPA Ishigaki Island™".
Subsequent internet searches revealed that similar biting

behavior was common among several congeners, such

being documented with photos or video clips. Such
behavior involving spawning is an important
consideration when investigating the diversity and

evolution of pufferfish reproductive behavior.

Materials and Methods

Arothron meleagris

One of 14 species of the genus Arothron worldwide, 4.
meleagris is known from tropical Indo - Pacific coral reefs
112 Body coloring of 4. meleagris is basically black with
many small white dots, but yellow variants are also
known'. The ecology of the species, including
reproduction, is unknown apart from some scattered

information on feeding habits""”.

Observation

The present observations were conducted at Rasdhoo
Madivaru, a scuba diving site located about 800 m east
(04°15°52"N, 73°00°01"E) of Rasdhoo Island (5 minutes by
boat), on the outer reef of the atoll facing the open ocean.
Water depth was about 10 m, the area including reef-
building corals in colonies, and coral sand substrate.

On January 26, 2020 (moon age 1.4, new moon spring
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tide), a tour-guiding dive was conducted for about 60
minutes from 13:05, with pufferfish observations
occurring for about 10 minutes from about 13:48 (shortly
after maximum low tide)

. The water temperature was 28-29°C, with visibility of
ca. 30 m. An OLYMPUS Tough TG-5 digital camera was
used for both videos and photographs. Pufferfish sizes

were estimated with an iron indicator stick (46 cm long).

Results and Discussion

Biting behavior of Arothron meleagris

Initially, several 4. meleagris, including one lighter-
colored individual (probably female) bitten and clung on
to by two others, and surrounded by four additional
dark-colored individuals (probably all males), the size of
each being about 25 cm in total length, were found on
the bottom near the reef-building coral (Fig. 1a). One
male was biting and clinging tightly to the back of the
female, the other clinging similarly to the ventral surface
of the caudal peduncle. Several white bite marks were
observed on the female’s back, including on the left side,
behind the eyes, and above the left pectoral fin. Similar
obvious bite marks were also observed on the bodies of
some of the males (Fig. 1a, 1c). During the observation,
the female sometimes tried to shake off the clinging
males but failed”.

The female threatened another male approaching from
the front by opening her mouth and showing her teeth.
However, the biting males held the female down on the
bottom, the latter then shaking her body thereby
disturbing the coral sand and moving forward about 10
cm”. Subsequently, three of the four surrounding males
also bit the female, resulting in five males clinging to and
holding down the female on the coral sand bottom (Fig.
1b, 1c). However, the female swelled her body, shook off
all the clinging males, and fled from them for about 10 m,
her body remaining swollen”. The males quickly followed,
two biting the female’s caudal peduncle, whereupon the
female swam into a reef crevice. The other males
followed, with an eventual total of seven individuals (one

female and six males) in the crevice'®. Although biting by

multiple males continued, observations were discontinued
at 13:58 because of insufficient air remaining in the
SCUBA tanks.

Arothron meleagris commonly lives solitarily on coral
reefs'™ such having also been observed in the Maldives™.
In fact, solitary individuals of 4. melearis on a

southwestern reef off Colombia each occupied an area of

Fig.1 Biting behavior probably related to spawning in
Arothron meleagris (photos by KM); a, a female
bitten by two males, surrounded by four males; b,
two males biting a female; ¢, five males biting a
female, male and female with bite marks.
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ca. 388 to 457 m*"™. Clearly, the aggregation of 4.
meleagris observed during low tide of new moon spring
tide here, a single presumed female surrounded and
bitten by six presumed males, contradicts the usual
solitary lifestyle of the species. Although actual spawning
was not observed, it was highly probable that the school
was engaged in spawning behavior, similar to that of

Tetraodon schoutedeni as documented®.

Similar behavior observed and reported in other
Arothron species

In addition to the above observations, one of the
authors (KM) had also observed a tandem pair of Arothron
caeruleopunctatus, a female of about 25 c¢m length bitten
and clung to by a male of similar size, at the Five Rock
diving site at Ari Atoll (Maldive Islands) (03°34'08"N, 72°
56 28"E), on February 20, 2013. Both individuals lay
almost motionless on the bottom (about 20 m depth)
throughout a five minute observation. Although it was
unknown how long such behavior had continued before
and after the observation period, it might also have been
related to spawning behavior.

No instances of similar behavior have been observed
or reported for the other Arothron species inhabiting the
Maldives region (4. hispidus, A. immaculatus, A. mappa, A.
nigropunctatus, and A. stellatus)'.

On the other hand, internet searches have revealed
similar biting behavior, probably associated with
breeding, uploaded for many Arothron species, as follows:
A. meleagris™, Costa Rica (09°55°N, 04°05° W), a female
bitten by 1 male and surrounded by 9 others (5 normal
and 4 yellow individuals); 4. hispidus®, Cocos Island, off
the coast of Costa Rica (05°52°N, 87°07° W), a female
bitten by a single male; 4. nigropunctatus™, Palau (07°30°N,
34°37"E), a female bitten by 2 or 3 males and surrounded
by a further 1 or 2 males; 4. nigropunctatus®, Komodo
National Park, Indonesia (08°58°S, 19°43 ' E), a female
bitten by 2 males; 4. reticularis®, Indonesia, Sulawesi Sea,
Manado (01°58°'N, 24°82 E), a female bitten by a single
male.

The above information indicates that spawning within

the genus Arothron typically includes male biting

behavior directed toward a single female, the only other
recorded example of such spawning behavior, one or two
males biting and clinging to a female until or subsequent
to spawning, has been in the African freshwater puffer
Tetraodon schoutedeni®, as mentioned above.

According to the mitochondrial genome analysis®, the
genus Arothron forms a cluster with Tetraodon, Chelonodon,
and Omegophora. Although spawning behavior in
Chelonodon and Omegophora is unknown, presence of
similar biting and clinging spawning behavior in genera
closely related to Arothron would be very important when
considering the evolution of their spawning habits.
Further studies of tetraodontid spawning ecology based

on diving and aquarium observations must be important.
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