Optimizing reproduction of European seawater fish in aquaria and simplified larval rearing
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Abstract

A partnership between the Musée de la Mer de Biarritz and CREUFOP has led to the preparation of a protocol for simplified larval rearing. This enabled us to carry out rearing tests on different species in order to limit extraction from natural surroundings.

Résumé
Un partenariat établi entre le Musée de la Mer de Biarritz et le CREUFOP a abouti à la mise au point d’un protocole d’élevage larvaire simplifié. Cela nous a permis d’effectuer des tests d’élevage sur différentes espèces, afin de réduire les prélèvements dans le milieu naturel.

Material and methods

Optimization of reproduction

In the perspective of facilitating the reproduction of fish at the Musée de la Mer, we have developed various parameters within aquaria exhibition, such as lighting duration and aquarium temperature. Thanks to our technical installations (thermoregulation, clock...), we easily obtained thermal variations and artificial photoperiods recreating as accurately as possible (due to the constraints of opening hours) the natural conditions represented by the summer and winter seasonal rhythm. Once this technical protocol was set up, we noticed an increasing number of species in reproduction, even among certain fish that have not yet developed such behavior within our aquaria. With those observations, we set up an estimated egg-laying program for the following years. To improve the quality of the eggs, these forecasts allowed us to adapt nutrition for fish likely to breed approximately three months before the theoretical spawning date.

Collecting fish eggs

The majority of the species reproducing in the aquarium spawn pelagic eggs. To facilitate the collection of fish eggs, we set up various systems adapted to surface discharge. The aquaria are equipped with a 400µm mesh bag. These baskets are set out approximately one week before the theoretical spawning date. The fish eggs are collected daily and filtered through a strainer (1.5mm mesh) to eliminate macro waste, before incubation. The incubation period allows us to define the quality of fish eggs collected to determine whether they should be kept for rearing. If such is the case, they are put in breeding tanks and/or placed in oxygen-filled plastic bags to be sent to CREUFOP in Sète.

Protocol for simplified larval rearing

In response to a request from the Musée de la Mer de Biarritz, the aqua-farming team at CREUFOP developed a simple inexpensive system of alevin production. This protocol is based on the mesocosm principle, or rearing in green water (Divanach and Kentouri, 1982/1984), for the purpose of providing the best conditions for rearing, in terms of quantity and quality, with live prey, and maintenance of physicochemical parameters in the water acceptable for fish larvae. This involves preparing 60 to 1,500 liters of water the day before the eggs are received. The tanks are cleaned and disinfected, then filled with untreated seawater filtered through a 100µm strainer; this mesh size makes it possible to introduce live prey, while avoiding pollution of the environment with possible predators. One to two liters of unicellular algae (Chlorella sp, Nannochloris sp) are then added to a volume of 100 liters of rearing water in a proportion of 5-10 per ml of Brachionus plicatilis.

Results

With this method, after the weaning phase, we have regularly obtained a success rate of nearly 30%, if we do not exceed the level of two larvae per liter at the beginning. In the first two months of rearing, we observed morphological abnormalities in 10-30% of the individuals produced. These anatomical defects are mainly operculum atrophy or deformations of the vertebral axis. With this protocol, we have produced the following species: Umbrina canariensis, Sciaena umbra, Dicentrarchus labrax, Dicentrarchus punctatus, Diplodus sargus, Hippocampus hippocampus, Hippocampus reidi, Sphaeramia nematoptera. At present, further research is under way with other species.

Discussion

The fact of reproducing an artificial thermo-periodic rythm similar to that of natural surroundings seems to create a feeling of well being for the progenitors. The different foods absorbed during feeding are not only useful for survival or growth, but also to maintain a stable physiological rhythm for these captive animals. This simplified protocol requires very little maintenance and material and can easily be implemented in the technical structures of the Musée de la Mer de Biarritz. Producing fish in this way reduces the need for taking specimens from the wild. Moreover, unlike wild fish, the fish produced with this protocol are already adapted and appear to be more resistant to the pathologies already encountered by their progenitors (P. De Kinkelin, 1985, pers. obs.). The different individuals produced have also enabled us to make exchanges with other aquaria. The prospects for this simple technique are very promising: it could be implemented on a larger scale.
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