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Abstract

In April 2000 Burgers’ Zoo opened an oceanic exhibit containing 8 million litres of (artificial) seawater and focusing on Indo-Pacific marine ecosystems.

In the past decade Burgers’ Zoo has developed the ‘ecodisplay’-concept, with reference to large-scale animal exhibits in which a very naturalistic representation is given of selected biotopes with their typical animal and plant life and where ecological processes are included as an essential element of the presentation. Burgers’ Ocean was preceded by the development of a tropical rainforest (1988), mangrove swamp (1992) and desert (1994).

After arriving from the tropical rainforest to a tropical beach with a fringing reef close by, the visitors’ route leads into the sea and enters the reef under the sea. Here the visitors are confronted with the colourful and biologically complex reef ecosystem (including a nocturnal section). From the outer reef, through a 5x20m acrylic panel, there is a panoramic view of the mysterious open sea where pelagic sharks may suddenly appear. At the end an acrylic tunnel leads under a landing stage to a rocky shore where this underwater diving experience ends.

Such ecodisplays need time to develop. Depending on the stocking capacity and the developmental stage (new niches), additional species can be introduced. The 750,000-litre reef tank, in particular, will need a long time to develop into the semi-natural complex system Burgers’ is targeting.

Résumé

En avril 2000, le Zoo de Burger a ouvert une nouvelle attraction océanique, contenant 8 millions de litres d’eau de mer artificielle, qui présente les écosystèmes marins de l’Indo-Pacifique.

Au cours de la dernière décennie, le Zoo de Burger a développé un concept d’ Eco-exposition pour des présentations  grands formats dans lesquelles une représentation très naturelle de certains biotopes est réalisée avec les animaux et les plantes caractéristiques de ces milieux. Les processus écologiques sont un élément essentiel de la présentation. L’Océan de Burger a été précédé par la création d’une forêt tropicale humide (1988), d’une mangrove (1992) et d’un désert (1994).

Après être sorti d’une forêt tropicale humide par une plage tropicale jouxtant un récif frangeant, l’itinéraire conduit les visiteurs dans la mer en pénétrant le récif juste sous la surface. Ici, le visiteur est confronté à un écosystème récifal multicolore et biologiquement diversifié, qui inclut une partie nocturne. A partir de la pente externe, il pénètre dans la mystérieuse haute mer par une vitre acrylique de 5m par 20m où des requins pélagiques peuvent lui apparaître soudainement. A la fin du parcours, un tunnel acrylique passe sous une zone rocheuse de déferlement où l’expérience de plongée se termine.

L’Eco-exposition a besoin de temps pour se développer. En fonction de la capacité de soutien et du degré de développement de nouvelles niches écologiques, d’autres espèces peuvent être introduites. Plus particulièrement, l’aquarium récifal de 750 000 litres demandera du temps pour se développer en un système semi-naturel complexe tel que nous le souhaitons.

Introduction

In April 2000, the Burgers’ Zoo opened an oceanic exhibit containing 8 million liters of (artificial) seawater, focusing on Indo-Pacific marine ecosystems.

In the past decade, Burgers’ Zoo has developed the “ecodisplay” concept with reference to large-scale animal exhibits, in which a very naturalistic representation is given of selected biotopes.

Ecosystems like a tropical rainforest, desert and mangrove swamp were realized prior to completion of the latest project: Burgers’ Ocean. Visitors are invited to immerse themselves in a close-to-nature environment.

Ecodisplays

In 1988, the Burgers’ Zoo introduced the ecodisplay as a new exhibit concept characterized by large-scale, highly naturalistic presentations, ecological connections, high biological diversity and biotope immersion for visitors. After realization of a 15,000m2 tropical rainforest, a 7,500m2 representation of the Sonoran Desert and a mangrove swamp, the latest project comprised an interpretation of the Indo-Pacific Oceans, showing several marine ecosystems. It is called ‘Burgers’ Ocean’ (opened in April 2000).

Several large-volume aquaria display a carefully selected collection of animal species that fulfils several ecological tasks and demonstrates the biodiversity and typical characteristics of that system. The Scleractinia in most of the aquaria, however, are artificial, and for good reason. Only two tanks provide conditions adapted for growing live corals: one 750,000-liter tank attempts to create a huge true-to-life living reef, while a smaller tank shows nocturnal reef life. Full development of the reef ecosystem will take several years and species will be introduced according to carrying capacity and environmental quality during the successive stages.

Water management

In an ecodisplay, filtration is of less importance than in conventional systems. Low fish density maintains the biological load within limits, as does the use of filter feeders. Detritus feeders break down the larger particles in the water and on the substrate. The large water volume helps dilute biological waste, although it can never approach dilution by oceanic currents. Therefore all aquaria are provided with identical filtration systems consisting of the following units: mechanical pre-filtration with 300‑µm filter bags, protein skimmer and a trickle filter for biological filtration. Therapeutic systems to ensure low pathogen pressure can be linked to the filter units if necessary, but this is not done on a continuous basis. The total volume of the aquarium passes through the filter units every 12 hours. In addition to the filtration flow, a separate circulation flow is installed at a rate of once every 6 hours, except in the live coral tanks, where the turnover rate is once every hour. The substrates (living rock and bottom) of the coral aquaria are of major importance with respect to the biology and chemistry of these ecosystems.

Education: A ‘natural’ experience

The educational program at the Burgers’ Zoo aims at promoting biological awareness and understanding by confronting guests with animals in their near-natural environment. Submerging them into ecodisplays is a very successful approach. The fact that no techniques are visible brings visitors in closer contact with nature itself. This is why water jets and outlets are hidden in the rockwork, while the use of special lighting techniques conceals the walls of the open-ocean aquaria. The shape, combined with the rockwork inside the aquaria, makes it possible to show the same display from different angles without people recognizing it as being the same display.

The experience begins at a lagoon beach from which the visitors go down a path into the lagoon and in through a fringing coral reef. A nocturnal area gives specific impressions of the reef during the night in three small aquaria. Then visitors reach the open ocean. The back of the open ocean displays is kept in darkness so that sharks really emerge from the mysterious hidden deep. All ten displays focus on a different aspect of a specific biotope but in a coherent serial order. The last tank has a 4.2-meter wide acrylic tunnel showing the ocean ‘depth’ on one side and a rocky coast on the other. Here visitors slowly rise out of the water and back into the tropical rainforest, where the journey started.

Some technical data of Burgers’ Ocean, Arnhem, the Netherlands






Total volume
8,000,000 l


Surface area of building
3,400 m2


Surface area of aquaria
1,700 m2


Surface area of quarantine/breeding area
140 m2


Number of public displays
10


Number of quarantine aquaria
62


Volume of largest display
3,000,000 l


Maximum water depth
6 m


Largest acrylic panel
20 x 5 meter (0.35 m thick)


Number of acrylic panels
23


Turnover rate of ocean display
12 hours


Total pump capacity of displays
2,400 m3/h


Total filtration capacity of displays
900 m3/h


Number of protein skimmers of displays
18


Total capacity of protein skimmers of displays
580 m3/h






Temperature
19-27°C


Salinity
32-34‰


pH
7.8-8.2
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