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Introduction
Numerous observations of Holothuria scabra spawning in
the wild have been made throughout the distribution area of
this species (Conand 1993; Mercier et al. 2000; Rahantoknam 2017; Lee et al. 2018; Shelley 1981; James and James
1993; Hamel et al. submitted for review). Observations of
natural spawning in farmed sea pens, however, has not yet
been reported in the literature.
We report here, for the first time, on the natural spawning of
sandfish in farmed sea pens and give evidence that the larvae
settled and grew in the sea pens. This occurred in farmed
sea pens of Indian Ocean Trepang (IOT), a company in
southwestern Madagascar that specialises in the aquaculture of Holothuria scabra (Eeckhaut et al. 2008; Eeckhaut
2021). IOT carries out the entire rearing cycle and utilises
two grow-out models: the “company farm” model where
salaried workers take care of the fattening of sea cucumbers
in sea pens, and the “village farming” model where villagers
take care of the fattening and are paid according to the total
weight of sea cucumbers produced at the end of the rearing
process (Eeckhaut 2021).

Observations of Holothuria scabra spawning
Spawning of H. scabra was observed during a monthly
observation of stock in the IOT rearing pens. The sea
ranching site is located south of Tulear lagoon (23°29’S and
43°45’E) in southwestern Madagascar in an area protected
by the Great Reef of Tulear. The spawning observation was
made on 25 March 2020. The tide had a coefficient of 86
and the high tide was at 18:23.
Spawning was observed in a single pen that was 10 ha in
size. Individuals in that sea pen were five months old when
they were transferred from the nursery on 12 December
2019. They spawned at around 9.5 months after their birth
(fertilisation time). The average weight of the animals in
mid-February 2020 was 263.85 g. The water temperature
on 25 March 2020 was 26°C. We observed the spawning of
about 50 individuals in an estimated area of 100 m² about
one hour before high tide. Figure 1 shows one individual in
breeding position, and three individuals that are not spawning. In the 100 m² area, there were either isolated individuals
in the spawning position, or several gregarious individuals
were close together (less than 1 m² apart). Aggregation prior
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First spawning observations in sandfish farmed in sea pens,
and evidence of wild juveniles growing
to spawning has been reported from Solomon Islands, where
spawning is correlated with the lunar cycle (Hamel et al. submitted; Mercier et al. 2000). The aggregation behaviour of
H. scabra suggests that chemical communication may occur
during period. Their position, with the anterior end bent
upright, allows them to expel their gametes over the leaves
of the phanerogams (seed-producing plants) that cover the
floor of the sea pens. This position favours the dispersal of
gametes towards other partners and prevents gametes from
falling on the sediments (Hartley et al. 2020). Contrary to
the observations of Moosleitner (2006) and Hartley et al.
(2020), there were no fish in the spawning area.
In nature, H. scabra exhibits two main reproductive patterns: seasonally predictable spawning at high latitudes, and
aseasonal spawning at low latitudes (Hamel et al. submitted). In Tulear, an annual reproduction cycle occurs, with
most individuals becoming fully mature between November
and April. Spawning is thus considered to occur in this
period, between November and April (Rasolofonirina et al.
2005). Observations regarding the influence of the moon
on the spawning period of H. scabra vary significantly from
author to author (see Hamel et al submitted). Spawning,
when forced, can be obtained at any time of the lunar cycle
(see Hamel et al submitted, Lin and Nan in this issue). Here,
spawning was observed one day after the new moon.

Observations of natural juveniles in
farmed sea pens
Part of IOT sea ranching is done by village farmers. In
southern Tulear Bay, there is one village enclosure site where
40 farmers work. The farmers started finding juveniles of
H. scabra around 100 g or less in their sea pens in July 2020.
These juveniles obviously come from natural reproduction
because no juveniles of this size were introduced into those
sea pens since the seeding in December 2019. In order to
avoid disrupting the monitoring of production in sea pens,
IOT decided to create a special enclosure dedicated to these
juveniles and to carry out a monthly count of these juveniles.
In total, 1717 juveniles were collected in the farmed sea pens
by village farmers. The smallest harvest was in August with
205 individuals and the largest harvest was in September
with 848 individuals. Figure 2 shows the monthly number
of juveniles that were <100 g and harvested by village farmers. Since the end of the 20th century, natural stocks of H.
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Figure 1. Spawning Holothuria scabra.
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Figure 2. Number of Holothuria scabra individuals of 100 g or less sampled in farmed sea pens in Tulear lagoon from July to October 2020.
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scabra have been drastically reduced in Madagascar (Conand
and Byrne 1993) to the point that none can be found in
Tulear lagoon. This allows us to correlate the observation of
spawning in March 2020 with the fact that villagers found
animals weighing around 100 g in the sea pens. With a
modelled projection, a growth curve suggests that a weight
of 100 g requires 100 days of growth for H. scabra, or about
three months (see Hamel et al. submitted). In addition, in
the present work, spawning was observed on 25 March and
the juveniles that were observed between July and October
would be between four to seven months old if they came
from this spawning event.
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