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Reproduction of the trumpet triton Charonia tritonis (Mollusca:
Gastropoda) in captivity
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Trumpet tritons, Chrtronia tritonis(Linnl,7758), were cultured at Prachuap Khiri
Khan Coastal Aquaculture Development Center under the Tropical Marine
Mollusc Programme (TMMP) to investigate the behaviour for thl purpose of
artificial propagation. Three females and2males were maintained in a concrete
raceway with running filtered seawater and food consisting of live echinoderms,
mainly crown-of-thorns sea stars (Acanthaster planci). Mating, egg laying,
embryonic, and larval development were studied at 25.s-33.0 oC and 32-34 %,
salinity. Egg laying started 2 months after mating. Each female produced 500-
1,000 egg capsules in one spawning, each containing on average 3,000 eggs. The
veligers hatched from the capsules after 5 weeks incubation. The number of
hatchlings ranged from 258,000 to 1,407,000 veligers/female. The veligers
survived in culture for more than 5 months, but settlement of larvae could not
be induced during this period. The egg capsules, live larvae, and dead shells
(SEM) are illustrated.
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INTRODUCTION
Studies on the trumpet triton Chqronia tritonis
(Family Ranellidae) were initiated under the
Tropical Marine Mollusc Programme (TMMP)
in its second phase 1993-1995. But no progress
was made due to failure to obtainbrood stock.
The tritons had simply become too rare in
nature. There is no doubt that tritons are very
near to extinction in Thai waters.

In1997 one live female snail was obtained,
and observations on feeding and spawning
behaviour were reported (Nugranad,
Chantrapornsilp & Varapibal, 2000). In 2000,
in collaboration among TMMP members, 2
males and 2 females were transported from
Indonesia to Thailand. With this brood stock,
hatchery propagation was initiated under

controlled conditions. Here we report studies
on behaviour and reproduction in captivity,
and efforts to find appropriate techniques for
hatchery and larval culture.

MATERIALS & METHODS
Brood stock. - One female was obtained from
Raja Islands, Phuket, and transported to
Prachuap Khiri Khan Coastal Aquaculture
Development Center (Prachuap Khiri Khan
CADC) in May 1997. TWo females and 2 males
were obtained from Barang Lompo Island,
Sulawesi, Indonesia, and transported to
Thailand inlanuary 2000. The snails were kept
in a styrofoam box with clean seawater and
aeration during air transportation. During
road transportatiory small ice packs were used
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to cool down the temperature in the box to
about 24-26 oC. After arrival in Prachuap Khiri
Khan CADC, the tritons were measured
following Nateewathana & Aungtonya (1994)
as shown in Table 1. Each snail was labeled
with a small plastic tag glued onto its shell.

Culture tqnks. - The tritons were maintained
at the Prachuap Khiri Khan CADC mollusc
hatchery in outdoor concrete raceways, either
15-tons capacity (3 x 13 x0.4m) with a motor-
driven paddy wheel for water circulation or
9-tons capacity (2.4x7.2x0.5 m) with air-lifted
water circulation. Sand-filtered sea water was
provided by u flow-through system with a

replacement rate about 1-2 times per day. Black
plastic shading was placed over the raceway
for 50 % light reduction to reduce heat from
strong sunlight. Giant clam juveniles were
placed in plastic baskets hung in the raceway
to reduce phytoplankton blooms. Herbivorous
gastropods, i.e. top shell Trochus niloticus,
green turbo Turbo marmorqtus, and abalone
Hqliotis asinina, were released into the raceway
from time to time to get rid of benthic diatoms
and filamentous algae. Conditions in the
culture tank were observed daily. Debris was
siphoned out every morning.

Food E Feeding. - Echinoderms, the cushion
star (CuI cit a n ou a g uin e ae), crown- of - thorns se a

star (Acanthnsterplanci), and the sea cucumbers
Holothuria atrn and Stichopus chloronotus were
provided as food in the culture tank.

Reproduction. - The triton's behaviour and
conditions in the culture tank were
investigated in the morning and the afternoory
and occasionally at night. Mating and
spawning behaviour were observed and
recorded. Egg capsules were counted. Some
egg capsules were collected shortly after
deposition and transferred into the hatchery
for measurement and count and to observe
development. When spawning was
completed, the remaining capsules were
transferred to the hatchery.

Collected egg capsules were rinsed with
clean seawater and dipped in freshwater to
remove protozoans and other tiny organisms
before incubation in the hatchery. Incubation
was performed in plastic bins, trays, or
fibreglass tanks using UV-sterilized sea water
provided with gentle aeration.

Lnrasl culture. - Hatching veligers were
reared in 200-L,000-litres cylindrical fibreglass
tanks provided with UV-sterilized sea water
and gentle aeration (Fig. 1). An intensive
mollusc larval rearing technique was applied.
Sea water was changed 1,00 % every 2 days.
The larvae were fed with cultured unicellular
phytoplankton Iso chry sis galb ana, Chneto cer o s

calcitrans, and Tetraselmis spp. at a density of
1_3.5 x 104 cells/ml.

Enaironmentalfactors. - Salinity ranged from
32 to 34 %" and water temperature ranged
from 25.5 to 33.0 "C throughout the culture

Table 1, Size of 5 individual trumpet tritons Charonia tritonis at arrival at Prachuap Khiri Khan CADC
in 1997 and 1999. Snails no. 1, 2, 3, and 5 had complete shells. Snail no 4 had the shell apex worn
down (measurements in brackets).

Snail No.

Date arrival in CADC hatchery

Total shell length (TL); cm

Width of body whorl (WB); cm

Length of body whorl (LB); cm

Length of spire (LS); cm

Length of aperture (LA); cm

Total weight (TW); kg

Sex

Condition at arrival

9 May 97 12lan99

34.8 32.3

18.5 15.2

20.3 76.2

15.5 16.3

15.8 14.0

2.64 7.42

Female Male

Healthy Healthy

12lan99 72lan99 12Jan99

30.8 (30) 33

74.5 76.4 16.0

74.5 17.0 1,5.7

76.3 (14) 18.4

72.7 14.0 13.3

1.30 2.20 2.22

Male Female Female

Weak Healthy Healthy



Figure 1. Culture tanks in the Mollusc Hatchery.

period in the broodstock holding tank and the
larval culture tank.

SEM. - Scanning electron micrographs of
larval shells were made by Jintana Nugranad
at the Department of Marine Ecology, Aarhus
University, Denmark.

RESULTS AND DISCUSSION
Food nnd feeding

During B months from January to September
2000, the five tritons consumed 20 crown-of-
thorns sea stars, 14 cushion stars, and 14 sea

cucumbers. Monthly food consumPtion was
estimated at about 1-2kglsnail. Predationwas
initiated in both day and night time, but
occurred mostly in the evening. Feeding
frequency of each snail varied depending on
its condition and food availability. There was
no obvious difference in food consumption of
male and female. Howeve{, it was found that
feeding of all females ceased for months
during the egg-l aying period.

Mnting
Copulation lasted for hours in all observed
cases. In one observation it lasted from before
20:30 to after midnight, and in another case

from before 12:00 to after 1B:00. Within 3

months after arrival in the hatchery, all4 snails
from Indonesia (Nos. 2-5) mated several times
(Fig. 2) while the single Thai female (No. 1)

did not mate with the Indonesian males
during the first 7 months. The Thai female was
laying eggs when the Indonesian males
arrived. It released a few abnormal 
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les in July 2000. It mated with male No. 3 in
September 2000.

Egg laying
From January 2000 to January 2007, all three
females laid hundreds of egg capsules in the
holding tank (Fig. 3). Egg release began within
1-2 months after copulation. Details on egg
laying are as follows:

Details on female lJo. 1

This female initiated unusual spawning on 3

November 1999, when an egg capsule
apparently was expelled, but it was covered
under the snail's foot. After two days, a

spawned incomplete capsule was found on the

bottom of the tank. It was shaped like an
uneven tube, but with normal orange
coloured eggs inside. Another abnormal
capsule was released again 2 weeks later.
Spawning ceased for another week then laying
of normal 

"gg 
capsules began and continued

for more than 2 months. A total of 51 egg
capsules were produced from 27 November
7999 to 13 January 2000. The female covered
the egg mass with her foot, making it
impossible to count the number of capsules
during spawning. A final count of 1',012

capsules was made after spawning was
completed in March 2000. The eggs were
unfertilized (no male had been present). This
female was found shedding a few abnormal
egg capsules in July 2000. No prior copulation

Figure 2. Charonin tritonis mating on the wall of the
concrete tank.
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had been observed. Later in September; it was
found mating with the male No. 3. Egg laying
was initiated on 3 October 2000, and continued
for one month with a total production of 965
capsules.

Detqils on female lxlo. 4
Mating was observed in April 2000 with male
No. 2. Egg laying began on 28 June 2000 and
continued for one month" producing a total of
517 capsules.

Detnils on female No. 5
Two mating incidents were observed in July
2000 with both male Nos. 2 and 3, at 20 days
interval. Egg laying occurred on August 11-
37, 2000 with a total production of 629
capsules.

Each female showed similar behaviour in
taking care of the egg masses. After egg laying
was terminated, the spawner remained at the
egg mass without feeding for many days.
Brooding behaviour was clearly observed in

Tropical Marine Mollusc Programme (TMMP)
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Figure 3. Female Chnronia tritonis depositing egg capsules on the wall of the concrete tank.

every mother. The females used their
proboscis to clean the egg masses. The north
temperate Pacific ranellid Fusitriton oregonensis
exhibits similar brood-protective behaviour
(A.J. Kohn, pers. comm.).

Egg capsules €t fecundity. - Eggr were
deposited in long sac-like capsules of
transparent gelatinous-like material clustered
together (Fig.3). The capsules were 77-42rnrn
high, 9-10 mm wide. Each capsule contained
2,000-4,400 bright orange coloured eggs, 0.36-
0.44 mm in diameter. The number of egg
capsules ranged from 500 to 1,000 per female.
An average of 7,1.68 veligers hatched per
capsule (range 973-I,459 veligers; n : 10
capsules).

Embry oni c an d I ara al dea elop ment. - F ertllized
eggs developed inside the capsules. The
embryo started to move inside the egg afterT-
B days. The larval shelt was complete after 3-4
weeks. The prehatching veligers swam
actively inside the capsules while the
gelatinous content of the capsule became more
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Figure 4. Charonia tritonis. Veligers from hatchery culture. (A) Newly hatched. (B) 5 days after hatching.
(C)20 days after hatching. (D) 25 days after hatching.
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or less transparent. The membrane on the
apical portion became thinneq, then torn off,
making a hole through which the veligers
hatched out.

At rearing temperatures of 26-29.5 oC and
salinities of 32-34 %o the veligers developed
and hatched from the capsules between 5

weeks and 2 months after oviposition. Each
capsule contained veligers in different stages
of development and size, so hatching from a
single capsule continued for 2-4 days. Newly
hatched veligers measured 720-925 pm at the
greatest shell diametel, and had a 4-lobed
velum expanded for swimming. The velar



158 Tropical Marine Mollusc Programme (TMMP)

Figure 5. Charonia tritonis.sEM pictures of larval shells. (A) Lateral view showing pattern of periostracum'

(B) Umbilical view of older strett. tCiU*Ulicus enlarg"i. pl Apical view (Efumbilical view of newly

hatched larva.

lobes elongated with age' Larval development

and shell*tu illustrated in Figutes 4-7 '

Suraiuril. - Survival of the veligers from

hatching to 1-month old was estim ated at 42'6
i/" ir o.r"" but.h' Mortality increased over the

extended rearing period' Shell growth and

development of the soft body were obvious'

but allieligers remained' swimming with no

sign of sett'iement after more than 5 months

in culture.
Laranl production' - The number of veliger

larvae produced by each female varied from



Figure 6. Charonia tritonis. Egg capsules (4-5 weeks
old) on the wall of the rearing tank. Larvae swim
inside the capsules and are close to hatch. The
capsule wall is thin at the apical end where the
veligers escape.

about 300,000 to more than 1.4 million. Many
capsules were damaged and decayed during
incubation of 577 egg capsules produced by
female No. 4, and only 427 % of the capsules
developed normally to hatching. Frorn 629
capsules of female No.5, only 27 capsules
decayed while the remaining 95.7 %
developed to hatching. A summary of
production of egg capsules and larvae is
shown in Table 2.

CONCLUSIONS
Adult trumpet tritons successfully reproduced
in captivity over a long period. Large numbers
of viable veliger larvae were achieved, artd
their development in early life was
satisfactory. However, metamorphosis of
larvaea has not been accomplished. Attempts
to raise veligers through metamorphosis in the
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Figure 7. Charonis tritonis. Veliger with fully
extended velum.

hatchery are still on the way. Some hundreds
of Charonia veligers are still swimming, and
they are 10 months old. The shells are now
over 2 mm in length. We have tried to keep
corals and food species in the tanks with
veligers, but settlement was not induced.
Further studies are needed to find appropriate
techniques to produce juveniles, but the larvae
of Charonis certarnly have a long pelagic life
(A.J. Kohn, pers. comm.).
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Table 2. Egg capsules and larval production of Charonia tritonis in captivity. * : no copulation

Female Egg laying period Number of Capsules Number of hatched veligers

laying hatching %

No.1 November 1999-March2000

No.1 October - November 2000

No.4 June - july 2000

No.5 August 2000

7,0\2 n 0

965 683 70.7

577 227 42.7

629 602 95.7

unfertilized eggs

7,407,000

259,000

676,000
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