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Abstract

The project called SU.M.E. (Sustainable Marine Ecosystem) is a new farming process, including environmentally sound technologies and resource-efficient farming systems. This model can be used in developing countries to ensure environmental sustainability and profit. Improvements in environmental sustainability can be achieved through the adoption and application of environmental, economic and social sustainability assessment criteria. SU.M.E. provides the development of resource-efficient farming systems, which make efficient use of water, land, seed and feed inputs, exploring the potential for commercial use of species low in the food chain and utilizing enhancement techniques. SU.M.E. is also preparing strategies to integrate this form of aquaculture in inland coastal areas with watershed management plans and ensure local and regional development of aquaculture carrying capacities to improve environmental quality and resource use.

Résumé

Le projet SU.M.E (pour “Sustainable Marine Ecosystem”) est un nouveau procédé d’aquaculture qui allie des technologies environnementales et des systèmes efficaces pour l’exploitation des ressources naturelles. Ce modèle peut être enmployé dans des pays en voie de développement pour assurer à la fois une gestion durable et générer des profits.

La prise en compte de critères d’évaluation en matières environnementale, économique et sociale, permet de progresser dans la gestion durable des milieux. C’est pourquoi SU.M.E développe des systèmes d’aquaculture qui exploitent d’une manière efficace et raisonnée l’eau et le territoire. Ce projet explore aussi le potentiel commercial d’espèces aquatiques situées en bas de la chaîne alimentaire.

SU.M.E. étudie également des stratégies pour intégrer cette forme d’aquaculture à des plans de développement locaux et régionaux, dans le but d’améliorer l’utilisation des ressources et la qualité du milieu dans lequel nous vivons.

Introduction

The small size of fish farms, the competing production of food fish from different zones of the globe, and the absence of non-productive areas far from the sea make it profitable to use renewable marine water technologies for various purposes.

The present study examines a multipurpose aquaculture model for the land-based farming of marine and freshwater species to be adapted in different areas and conditions. Possible applications of the product are discussed.

Results and Discussion

The entire aquaculture model is divided into four different areas (fig.1) with a local life-support system and a general system for the entire park.

The first is: The Tropical Farm Zone for marine ornamental fish production, coral breeding, giant clam production and the extraction of active biochemical compound from marine animals (Y. Le Gal & H.O. Halvorson, 1998).

This area will enable genetic hybridization of fish, spawning, hatching and hormonal induction. The total water reused makes it environmentally safe. Of the 3,000 ornamental marine fish and invertebrates present on the market only a few are harvested in the wild. International organizations are monitoring the state of reefs and regulating capture in the wild. At the same time, there is a strong demand for these tropical animals for the pet market. The natural solution is to establish an aquaculture land-based marine ornamental industry. The growing of potential organisms will provide added value as sources of new drugs. Crude extracts interesting for their activity (active extracts) will be sold to the industry to be purified. Marine fish (like clown fish), algae, invertebrates (like the shell Conus sp.) represent a largely unexplored source of compounds. This will provide for more economical harvesting than direct human action in the open sea.

The second is The Entertainment Zone
The breeding grounds and fish farm resources will be part of an ichthyological/leisure park, a tourist attraction open to the public (Francesco Donati, 1983). The park will include a small restaurant and accommodation, along with landscaped gardens. Information guides will be available to help visitors become acquainted with fish species and their biology. For every species displayed, the quality and composition of the fish will be described, and it will be served as food in the restaurant itself. An artificial reef with closed lagoon and wave-tidal effect will provide an in attraction for guests and a natural biological system recycling the seawater to the other areas. The guesthouse will be able to accommodate guests for overnight stays in the park.

The third is The Mesocosm Area
The Mesocosm is a dynamic closed-system (Adley, Walter H., 1991) form of aquaculture where a central seawater pond is enclosed for the purpose of assessing the influence and inflow of satellite ponds, by adding quantities of nutrients forming an artificial eutrophication gradient. All nano- and micro plankton (flagellates, diatoms, ciliates, rotifers and micro-algae) were farmed and put inside the central pond. This results in an acceleration of the following stages in comparison with the natural environment. Specifically, the abundance of phytoplankton, protozoa and metazoa (including larval bait fish and crustaceans) in the pond have positive effects on the feeding and growth of selected species, i.e. larval fish such as solea, Red Drum or bass.

The fish production will be low biomass but high quality for the presence of natural food. Only small amounts of artificial food will be used, which will preserve the quality of the food fish production.

The last zone is The Crayfish Area
Here, farmers will be able to breed freshwater crayfish (G. Perillo, 1983). We chose for the Redclaw Crayfish (Cherax quadricarinatus), a non-aggressive freshwater species native to North Australia with rapid growth and a high reproductive rate. It is an ideal species for warm climates. Crayfish reach reproductive age in one year and produce very large amounts of eggs, 500 to 1,500 eggs per female. The survival rate ranges from 40 to 70%. Common floating plants that can be grown in re-circulating systems include water hyacinth, water lettuce, duckweed and water fern. Some of these plants can be sold as ornamentals (water hyacinth, water lettuce) and others used as food (duckweed, water fern) for herbivorous fish such as grass carp and tilapia.

Floating plants are also useful for inhibiting the growth of phytoplankton by blocking the penetration of light in the water and removing excess nitrogen from the system. Submerged plants such as Anacharis grow entirely underwater and its roots grow in substrates of mud. Anacharis grows successfully in re-circulating systems where it helps keep the water clear. Submerged plants offer the following advantages: as aquarium plants, they have economic value; they add value to the farm; they inhibit the growth of phytoplankton; they produce dissolved oxygen on sunny days; they are a source of food for crayfish; and they purify the waters discharged from hydroponic systems. During the growing period of the crayfish, the entire system will be semi-closed with 60% reuse of water. The total water loss will be 16 cubic meters per day. The water temperature must be maintained at 22-32°C and high oxygen level (more than 5 ppm) are obtained by a mechanical agitator.
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