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Abstract

It is widely known, that the collection of marine tropical fishes for the ornamental fish industry has caused extensive damage to coral reef environments throughout South East Asia. Especially destructive is cyanide fishing, an illegal but extensively used fish collection method in this region. Aquaculture of tropical marine ornamental fishes may ameliorate such environmental damage by reducing the demand for wild caught stocks. Toward this end, Underwater World Singapore commenced an ambitious project to culture a variety of marine tropical fishes.

By 1998, at experimental scale, more than ten species had been cultured (including Gnathanodon speciosus, Monodactylus argenteus, Premnas biaculeatus, Hippocampus spp, and Plectorhinchus spp). This has been followed, during the past two years, by a pilot scale operation tasked to produce and sell a few thousand fishes per month. Results have been encouraging, and a full commercial scale aquaculture system is presently under consideration.

Résumé

Il est bien connu que la collecte de poissons marins tropicaux destinés au commerce des poissons d’ornement a causé des dégâts considérables dans les récifs coralliens du Sud-Est Asiatique. La pêche au cyanure, particulièrement destructrice, est une méthode de récolte illégale mais très répandue dans cette région.L’aquaculture de poissons marins tropicaux ornementaux pourrait éviter de tels dommages en réduisant la pression de la pêche sur les animaux sauvages. Pour cela, “Underwater World Singapore” met en place un projet ambitieux d’élevage de poissons marins tropicaux.

En 1998, à l’échelle expérimentale, plus de dix espèces ont été élevées, telles que Gnathanodon speciosus, Monodactylus argenteus, Premnas biaculeatus, Hippocampus spp, and Plectorhinchus spp. Cette phase a été suivie, pendant les deux dernières années, par une opération pilote, ayant pour objectif de produire et de vendre quelques milliers de poissons par mois. Les résultats ont été encourageants, et un élevage à grande échelle est actuellement en préparation.

Background

1. Coral Reefs of Southeast Asia

· Coral Reefs have the highest degree of biological diversity of any marine habitats.

· Southeast Asian coral reefs contain over 3,000 species of fish comprising around 20% of the world’s marine fish species, and over 50% of the world’s coral species.

2. Destructive Fishing Practices and Coral Reefs

· Cyanide fishing and bomb fishing do not just affect the target species, but kill other marine life indiscriminately.

· The damage caused is severe and extensive. In an early study by Peter J.Rubic (1987) it was estimated that over 70% of the Philippines reef area had been damaged.

· In a recent study by Fox et al (2000) in the Komodo marine park in Indonesia it was shown that 50% of the 185 sites investigated had significant damage through bomb fishing.

3. Marine Ornamental Fish and Live Reef Foodfish Industries in Southeast Asia

· The vast majority of marine ornamental fish are wild-caught.

· The majority of live reef foodfish are also wild-caught. The industry is estimated to be worth over US $1 billion per annum (Johannes and Rieppen, 1995).

· Cyanide fishing is extensively used in both these fishing industries.

Objectives of the Underwater World Singapore Fish Hatchery

· To develop a pilot scale fish hatchery at the aquarium, in order to determine whether it might be commercially viable to construct a production scale fish hatchery employing a scaled-up version of the pilot scale technology.

· To produce fish for the ornamental fish industry and hence reduce demand for wild-caught stock.

· To produce live reef fish fingerlings for fish farmers, in order to reduce demand for wild-caught adult fish and fingerlings.

Competitive Advantages of Linking a Fish Hatchery to the Underwater World Singapore Aquarium

· Infrastructure and resources at the Aquarium are ideally suited for a hatchery (eg good quality water, tanks, laboratory facilities, and experienced husbandry staff).

· Broodstock costs are negligible, as the broodstock are the display fishes.

· Furthermore, most live reef foodfish species, and many ornamental fish species, are kept at the Aquarium.

Hatchery Methods Employed

· Conventional marine fish hatchery techniques are used, apart from the methods employed to keep broodstock and collect eggs.

· Naturally spawned eggs are collected from display tanks.

· Fish larvae are fed live food including rotifers, copepods, and brine shrimp.

· Fingerlings are usually sold before they reach 5 centimeters in length.

Status of the Hatchery Project

· More than ten species have been cultured at a laboratory scale. Six species have been sold commercially.

· Golden Trevally (Gnathanodon speciosus) is being cultured at pilot scale, around 5,000 – 10,000 fishes per month.

· It would be necessary to increase production by an order of magnitude, before the hatchery might become profitable.

Fish Species Produced from the Fish Hatchery until November 2000

· Golden Trevally (Gnathanodon speciosus)

· Sand Bass (Psammoperca waigiensis)

· Checkered Seaperch (Lutjanus decussatus)

· Brown Sweetlips (Plectorhinchus gibbosus)

· Dotted Sweetlips (Plectorhinchus picus)

· Silver Batfish (Monodactylus argenteus)

· Spotted Seahorse (Hippocampus kuda)

· Tilapia (Oreochromis mossambicus)

· Spine-cheeked Anemone Fish (Premnas biaculeatus)

· White-spotted Bamboo Shark (Chiloscyllium plagiosum)

· Bamboo Shark (Chiloscyllium punctatum)

Summary and Comments

· The preliminary study conducted by Underwater World Singapore indicates that it may be feasible to link a commercial marine fish hatchery to a public Aquarium.

· To aid conservation efforts, public Aquarium should purchase tropical marine fishes that have been captured without the use of cyanide, or preferably captive-bred fishes.

Acknowledgements

The authors would like to thank :

· The National Science and Technology Board (NSTC) and the Economic Development Board (EDB) of Singapore for the Research and Development Scheme (RISC) grant, which supported the fish hatchery, project. 

· The management and staff of Underwater World Singapore, and in particular the fish hatchery staff whose dedication and skill have been instrumental in the success of the project to date.

References

Rubec P.J., 1987.– The Effects of Sodium Cyanide on Coral Reefs and Marine Fish in the Philippines-. Marine Fish Monthly Vol. 2 No 2 pp7-47. 

Johannes R., and Rieppen M., 1995.– Environmental, Economics, and Social Implications of the live reef fish trade in Asia and the Western Pacific-. pp1-29. http://www.tnc.org/infield/State/Hawaii/reefrpt.htm 

Fox H.E., Pet J.S., Dahuri R., Caldwell R.L., 2000.– Recovery in Rubble Fields : Long Term Impacts of Blast Fishing-. Proceedings of the 9th International Coral Reef Symposium, Denpasar, Bali, Indonesia.

Bulletin de l’Institut océanographique, Monaco, n° spécial 20, fascicule 1 (2001)


