A Giant Tank for Pelagic Fish at the North Sea Museum
in Hirtshals, Denmark
Un bassin géant pour les poissons pélagiques au Musée de la Mer du Nord à Hirtshals, Danemark

Henrik Flintegard
North Sea Museum, DK-9850 Hirtshals, Denmark

Abstract

After years of planning and efforts to raise the necessary money, a 4.5 million-liter (4,500 m3) tank for pelagic North Sea fish was built at the North Sea Museum in Hirtshals, Denmark. Studies of new aquaria around the world combined with original ideas of what to show the public have resulted in a new and in many ways different aquaria. The new tank, which contains species which are very important to the Danish fishing industry, is not just attractive as an aquarium, but also a ‘point of reference’ for a central message for the museum’s visitors: “Man’s use of the fish resources in the (North) Sea is an issue concerning many different interests, and there is no simple way to achieve the common goal: sustainable use”.

Résumé

Après des années de planification et de gros efforts pour rassembler les fonds nécessaires, une cuve de 4,5 millions de litres (4 500 m3) pour les poissons pélagiques de la Mer du Nord a été construite au Musée de la Mer du Nord à Hirtshals, au Danemark. Nos idées originales, associées à une analyse des nouveaux projets à travers le monde, nous ont permis de créer un nouvel aquarium, différent des autres à bien des égards. Le nouveau bassin hébergeant des espèces très importantes pour l´industrie de la pêche danoise est, en plus d´être attractif, un point fort de la visite pour adresser un message aux visiteurs du Musée : “l´utilisation par l´Homme des ressources pélagiques de la mer (du Nord) est un sujet vaste et préoccupant pour l´avenir à de nombreux titres. L´objectif à atteindre, bien que loin d´être simple, est de parvenir à une utilisation durable et raisonnée de ces ressources”.

History

The North Sea Museum opened in 1984, at the time the largest Aquarium of four existing in Denmark. It must be remembered that this was before the tremendous development in the Aquarium business of the past twenty years had reached Denmark.

The mission statement of the North Sea Museum states that the institution is an integrated contemporary Museum and Aquarium. The North Sea Museum should collect all sorts of documentation on Man’s - the modern fisherman’s - use of the North Sea and make this information accessible to the public through exhibits, publications, videos, etc. At the same time, the aquarium must display living resources: fish, mammals and invertebrates from the North Sea. In other words, the North Sea Museum should combine natural and cultural history of the North Sea.

The tanks built in 1984 are traditional, rather small, tanks with water volumes of 4 to 16 m3. Each tank represents a different North Sea habitat from shallow water to the deep muddy bottom in the Skagerak, the deepest part of the North Sea, down to 700 meters.

One tank, however, was built as a kind of landmark for the new museum: the so-called “center tank”, an octagonal tank five meters high containing 120,000 liters of water. The tank was announced at the time as the largest freestanding seawater tank in Europe!

New dreams

Like the Monterey Bay Aquarium, which also opened in 1984, the North Sea Museum is a strictly regional aquarium -our region being the North Sea. And the like Monterey Bay Aquarium we had, through many years, wanted to be able to build a tank for the pelagic fish of our region, primarily herring (Clupea harengus) and mackerel (Scomber scombrus). Both species are abundant in the North Sea and very important to the Danish fishing industry.

We had been able from time to time to keep relatively few individuals of these species in the traditional tanks, but never to show their schooling behavior. We were therefore convinced that the next step in developing our Aquarium would be to build a tank large enough to show schools of these important pelagic species.

After having made rough sketches of the tank and having a clear idea of what we wanted to create, we visited some of the largest Aquariums around the world to see how new techniques and materials were used for building very large tanks. In fact, the importance of studying such existing projects cannot be overly stressed at the start of a new project.

One of the most impressive features of all the relatively new aquariums we visited came from the possibilities offered by the use of acrylic instead of glass. In our country at least, most aquarium windows at that time were made of glass. Two main advantages of using acrylic instead of glass were obvious:

1. Windows can be made very large without the interference of such structures as iron or concrete supporting frames. This provides excellent viewing even for very large tanks.

2. Acrylic can be shaped into curved panels, which makes it possible to build underwater tunnels, windows with a “fish’s-eye” view, large semicircular panels or cylindrical tanks of considerable size.

Visiting all these large aquariums and walking for the first time through an acrylic tunnel was indeed a remarkable experience for all of us. There were times, however, when there was the impression that the possibilities of acrylic were overused. No doubt, it is a different experience to view fish through a curved panel, a large cylinder or an acrylic hemisphere, but that does not necessarily improve the view into the tank. The distorted image when looking through any curved panel reduces the chance of enjoying the fish and the environment in the tank. In fact, after going through a long acrylic tunnel it is often quite striking to discover what a relief it is, if you are lucky enough to find a spot in front of a flat panel where you can enjoy an undistorted view of the water, fish and decoration.

One thing we found most important was to give visitors the best possible illusion of looking into the sea, rather than into an aquarium. As in any modern zoo, the ultimate goal must be to create an environment as close as possible to the animals’ natural habitat - to avoid all elements reminding visitors that it is man-made.

To give an example: When you stand in front of an aquarium looking into this fascinating and unfamiliar world -to most people- it is a somewhat disillusioning experience to see your son waving at you from an acrylic tunnel a few meters away, to see massive supporting structures or PVC pipes in every corner or the ceiling of the building and the aquarium lamps when you look up through the water.

Basic Demands

Having worked through all the good and bad things we saw in other aquariums, we were eventually able to specify some basic demands for our new tank:

1. Through any window in the tank it should not be possible to see any of the other windows. Also the viewing angle of each windows must provide visitors with very different views from the others.

2. It should not be able to see any technical installations (piping, water intakes or outlets, lights, etc). Ideally nothing else should be seen but water, fish and the seabed).

3. The walls of the tank should be invisible to the extent possible.

4. The tank should be large and deep enough to give schools of pelagic fish the best possible conditions for behaving as they do in the sea.

Along with these basic demands for the tank itself, we also specified very precisely what facilities were needed in the new building in terms of quarantine, fish handling, preparation of fish food, for the divers and also for exhibition areas, etc. I mention this to point out how important it is, when starting a new project, for those with the experience and expertise to specify all the details concerning the new building’s functions. This must be clear before handing things over to the architect. Remember that architects know how to design buildings and make them look attractive, but very few know about an aquarium’s daily requirements.

After having succeeded in raising the necessary money (about US$ 14 million) and having worked out the basic requirements with the architect, the tank was designed as an ellipse 22 by 33 meters across and 8 meters deep with a water volume of 4,500m3.

We decided all the windows should be flat due to the very simple and commonplace conclusion that this would provide the best view of the fish and the environment in the tank. We wanted to make the utmost use of acrylic by having very large windows without supporting structures. In fact we were convinced that standing in front of a window two stories tall would make visitors feel as much as if they were ‘inside’ the sea as they would in an underwater tunnel. So the largest window ended up being 5.8 meters high and 12 meters wide.

Dreams fulfilled?

Since the main reason for building such a large tank was to give pelagic fish enough space to form schools and display behavior close to natural, it was of course very exciting for us to see whether our dreams would come true. Until the moment we put fish into the tank, we could only hope the fish would behave as we had imagined they would; we had no experience in keeping 3,000-4,000 fish in a 4.5 million-liter tank, and of course, we could not make any realistic experiments until the tank was there. This question of whether the fish behaved as we had hoped can be answered with a yes and a no! When undisturbed -especially in the morning, when the light is turned on and until the divers comes down at feeding time, the fish can be seen to form at least three distinct schools. Herring (Clupea harengus) gather in a more or less tight spherical school in mid-water; when disturbed now and then by one of the larger predatory fish - spurdogs (Squalus acanthias), tope (Galeorhinus galeus) or bass (Dicentrarchus labrax) - the school scatters but reassembles soon after. Horse-mackerel (Trachurus trachurus) sometimes remain almost motionless in a diffuse shoal - using their swim-bladder to maintain weightlessness. Mackerel (Scomber scombrus) form a less dense school, sometimes at the surface, sometimes deeper down. Garfish (Belone belone) are almost always at the surface as they do at sea. When divers come down to feed the fish, the mackerel and horse-mackerel schools disintegrate more or less to gather around the diver. Some time after feeding, the schools are reformed. It is hard to tell exactly what determines the behavior of the fish and it is hard to predict their behavior when you visit the tank; but, considering the unpredictability of fish behavior in the open sea (as any fisherman knows!), we can say that these varying patterns of movement add an extra dimension to our wish to show nature rather than an aquarium.

The sharks (spurdog and tope) are really worth watching in this tank; the large water volume allows them to swim relatively long distances in their typical “shark-pattern”, and the absence of sharp corners has dramatically reduced the risk of collision with the tank walls.

Since we still believe in some of the “old virtues” of aquarium design, such as providing the best view into an aquarium and avoiding disturbing reflections in the windows by having more light inside the tank than outside, the area in front of the tank is fairly dark. Consequently, our exhibits titled “It all begins with Plankton”, “Schools of Fish”, and “Hunters of the Open Sea” are placed in areas where they do not disturb viewing into the tank. The only information in front of the tank is on signs identifying the species.

A message to visitors

Apart from being spectacular in itself, we hope this giant tank, together with all the information in the exhibits, should help in delivering a message to our visitors. I should like to conclude with a few words about this message.

The role of modern aquariums is an issue of great importance to all of us. We can probably all agree that a central purpose of aquariums is education, in its broadest sense. If visitors leave the aquarium wiser than when they entered, we have achieved a great deal. We should open our visitors’ eyes to all the wonders of the sea. By showing living animals and plants combined with educational exhibits and other kinds of information, we should give visitors an insight into the form and function of animals and plants in the sea, i.e. teach general marine biology. Most aquariums do indeed make great efforts to fulfill this educational role to contribute to visitors’ general knowledge about marine animals.

However, whether deliberately or not, this kind of education often leaves visitors with the impression that “the sea and all the kinds of life in the sea are sacred; Man should not interfere with this sacred world in any way.” Since this message is often supported by media headlines and extreme green organizations, it is readily accepted by most people, unless they are provided with further insight. Here lies, in our opinion, the great challenge for us as aquariums: to contribute to Man’s view of nature in general, and the use of marine resources in particular. We feel that it is important to tell our visitors that total protection of a species or a habitat may sometimes have other ecological, economical or cultural implications that may not necessarily be desirable.

I would like to give two examples from Denmark: some years ago the cormorant (Phalacrocorax carbo) - an impressive colony-building, fish-eating bird - was almost extinct in Denmark. Bird lovers and environmental organizations called attention to the bird, and the political decision was made to preserve cormorants. Today the population of these birds has reached such a level that they are having a negative effect on coastal fisheries. At some places in Denmark eel fishermen lose a large part of their catch to these birds. It comes down to the question of whether we want a thousand cormorants and ten fishermen or a million cormorants and one fisherman.

Much the same is true for the harbor seal (Phoca vitulina) in Denmark. There is an ongoing debate as to whether we should allow a certain number of harbor seals to be killed, to reduce the fast-growing population, which has become a pest to local fishermen in some areas.

What I want to say is simply that we, as aquariums, should not uncritically send the message that Man should not interfere with nature, but try to bring forward different views on nature. We must dare to say that killing even some of the most beloved marine animals (such as seals) may sometimes be necessary to pursue the ultimate goal: sustainable use of the sea.
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