AQUACULTURE

"M ea cucumbers are soft worm-like

: marine animals commonly.found
in shallow water areas of the sea

to deep ocean floors. Most of the sea
cucumbers are deposit feeders, living
on organic matter and associated
microorganisms. Althoug more than
1 250 species of sea cucumber exist
throughout the world, only a couple of

dozen species are considered commer-

cially important. Despite the long history
of sea cucumber consumption by
oriental populations, they are a com-
~ paratively poorly understood coastal

~ resource.

The dried body wall of the sea
cucumber is one of the most important
and highly priced seafood products in
the international market and is
marketed as beche-de-mer (trepang or
hai-som). Besides its reputation as an
aphrodisiac, beche-de-mer is also said
~ to cure low blood pressure, kidney
disorders and impotence, and prevents
ageing. Beche-de-meris one of the four
“sea treasures” of Asian cuisine, the

~ others being shark fin, abalone and fish
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A ground breaking
commercial sea
cucumber farming
project brings
good tidings for
troubled sea cucumber
fisheries around the world as
well as for aficionados of the
popular seafood delicacy.

bladder.

The high demand for and premium
value of sea cucumber products have
resulted in over-exploitation of sea
cucumbers in the producing countries,
leading to the extinction of sea
cucumber populations in several
habitats. The decline of this multi-
species invertebrate fisheries worldwide

Sea cucumber farming in
Australia - paving the way
for a sustainable sea
cucumber industr

Aerial view of Bluefin sea cucumber hatchery.

INFOFISH lr}emational 5/2006 .

- resources worldwide.

has primed the sea cucumbers for
listing in CITES (Convention on
International Trade in Endangered
Species of Wild Fauna and Flora).
Aquaculture could be one of the best
ways to achieve conservation of sea
cucumber fisheries and is recognised
as an effective mechanism for add-
ressing overexploitation of fishery

-

Bluefin shows the way

The culture of sea cucumbers is
common in temperate Japan and China

~ with cold water sea cucumber species.

However, there have been very few
successful commercial attempts to rear
the larvae of economically valuable
species of tropical sea cucumbers.
Commercialisation of sea cucumber
aquaculture in Australia has taken a
pioneering step with Bluefin Seafood's
sea cucumber culture project. There are
relatively few tropical sea cucumber
farming enterprises in the world and
Bluefin Seafood’s sea cucumber
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Left: Culture species Holothuria scabra and H versicolor. Right: Processed sea cucumber

hatchery is the first of its kind in
Australia producing impressive num-
bers of sea cucumber juveniles. The
company received funding from the
federal government of Australia, under
the Innovation Programme to develop
hatchery technology for the commerecial
culture of sea cucumbers for sea
ranching. This new form of marine
aquaculture has developed because of
significant research mainly in the fields
of spawning inducement, larval culture
and settlement and juvenile grow out.
Nearly three years into the project,
several challenges have been addres-
sed in these areas while investigations
are continuing in the areas of larval
stocking density, feeding regime,
juvenile growth and sea ranching.

The tropical sea cucumber species
Holothuria scabra (sandfish) and
Holothuria versicolor (golden sandfish)
are mass produced in the hatchery for
sea ranching. Among the tropical
beche-de-mer varieties, these two

The broodstock (foreground) and nursery units.
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species consistently fetch the highest
price in the international markets (Hong
Kong and Singapore). In addition, the
markets appear firm all year round.
Good quality sandfish beche-de-mer
fetch up to US$110/kg in the export
market, while the equivalent price
for the golden sandfish is between
US$130 and 150 depending on the
quality.

Through continued research efforts,
the hatchery has developed advanced
cost-effective technology to mass
produce sea cucumber juveniles.
Currently, it is consistently producing
hundreds of thousands of juveniles
each year for restocking programmes.

The culture system

The sea cucumber culture system
consists of a microalgal culture unit,
brood stock collection and manage-
ment, induced spawning, larval culture,
juvenile grow out and sea ranching.

Microalgal culture unit

The microalgal culture is carried out
in 0.5 pm filtered and sterilised sea-
water. Six species of microalgae, used
for feeding the larvae, and two species
of diatoms, used as settlement cues,
are cultured. These live feeds are
cultured in a sterile room under con-
trolled conditions with artificial light and
temperature.

Brood stock collection
and management

Mature animals are collected from
Hervey Bay waters by scuba diving and
transported to the hatchery. Sudden
changes in temperature and salinity are
avoided during transport as they can
induce spawning or evisceration.
Maturity of sandfish is determined in the
hatchery by gonosomatic index and a
value between 6 and 9% specifies the
peak reproductive season. The brood
stock management unit is composed of
10 000-lit tanks with flow-through water.
Animals are maintained at the natural
water temperature and light cycle
existing at that time. Captive broodstock
is fed daily with seagrass and seaweeds
mixed with fine sand.

Induced spawning

Thermal stimulation is often used for
induced spawning in the hatchery,
whereby the temperature is raised by 4
- 6°C to induce the animals to spawn.
Blended mature gonad dissected from
the male animals may also act as an

Internal view of hatchery (larval rearing)
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effective spawning stimulant in females.
The animals exhibit rolling and restless
movements prior to spawning. Males
generally spawn first by lifting their ante-
rior regions with swaying movement.
Females are induced by the males and
spawn in a series of short, powerful
bursts. The egg fertilisation is excellent,
averaging 94%, and cell division abnor-
malities were minimal, averaging 3 - 6%
over all spawnings so far. The eggs are
collected from the spawning tanks using
80 pum sieves, washed in 1-pm filtered
water and incubated at constant tempe-
rature (27° C) for hatching.

Larval culture

The hatchery has 40 FRB tanks,
each 1000-lit capacity, that enable the
rearing of 20 million larvae each sea-
son. The water for the hatchery, which
is from the intake ponds, is filtered down
to 1 ym through a series of filter
systems. It is then run through UV,
before reaching the larval rearing tanks.

The larval cycle of sandfish is

relatively short, about 12 - 14 days
depending on the temperature. The
hatched auricularia larvae are fed with
a mixture of live microalgal diets such
as Rhodomonas salina, Chaetoceros
mulleri and C calcitrans. With sufficient
high-quality microalgal diet, the feeding
stage auricularia larvae become the
non-feeding doliolaria stage before
transforming into benthic pentaculae.
The pentaculae settle on tank surfaces
and plates with settlement cues
(diatoms and algae). Water exchange
in the larval rearing tanks is almost
200% per day and oxygen levels are
constantly at saturation. The percentage
of growth, survival and development of
larvae is substantially good at optimum
concentration of mixed microalgal feed
in the culture tank with good water
quality.

Juvenile growout
The nursery phase is from

settlement to 30 - 60 mm juvenile size
and this stage takes 8 - 10 weeks.

Settled pentaculae feed on Algamac
2000 or other benthic diatoms present
on the settlement surfaces and reach
the juvenile stage. Juveniles are reared
in the nursery with flow-through system.
Juvenile diet is supplemented with dead
algae, benthic diatoms and powdered
algae (Algamac 2000, Algamac Protein
Plus). When the juveniles reach 15 - 20
mm length, they are fed with powdered
algae and seagrass mixed with fine
sand. In three months time the juveniles
reach a size suitable for sea ranching.
If the water temperature is low they are
grown for another 2 - 3 weeks to reach
the desired seeding size. Some sea
cucumber juveniles grow faster than
others and grading is often triggered by
the size difference. Mortality in the
nursery phase can be minimised to less
than 25% by management vigilance.

Sea ranching
Hatchery produced juveniles are

released in suitable habitats to rebuild
wild populations and to increase the






