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Abstract

The "ela" Littoral Station opened to the public in summer 1999 at Praia da Aguda, a small fishing village on the Portuguese Atlantic coast, located 15 km south of the river Douro estuary in the municipal area of Vila Nova de Gaia.

The internal structure of the building involves a Fishery Museum, exhibiting equipment, older and modern; an Aquarium, displaying local marine fauna and flora; and a Department for Education and Research dedicated to marine ecology, aquaculture and small scale fishery.

The Station offers various programs and services to increase public awareness of the problems of the coasts, provide direct contact with the sea for educational institutions, and support local fishery with professional training courses and research projects.

Résumé

La Station Littorale "ela" s´est ouverte au public au cours de l´été 1999 à Praia de Aguda, un petit village de pêcheur sur la côte Atlantique portugaise, localisé à 15 km au sud de l´estuaire de la rivière Douro, dans la municipalité de Vila Nova de Gaia.

La structure du bâtiment inclut un Musée de la pêche qui expose les équipements anciens et modernes, un Aquarium qui présente la faune et la flore locales et un département pour l´éducation et la recherche en écologie marine, aquaculture et pêche artisanale.

La Station offre des services et des programmes variés pour accroître la sensibilisation du public aux problèmes qui touchent le littoral et proposer un contact direct avec la mer aux institutions de l´éducation. Elle assiste également les pêcheries locales avec des enseignements professionnels et des projets de recherche.

Introduction

Praia da Aguda is known for its "artisanal" fishery, based on traditional methods handed down from generation to generation. Around 1870, fishermen from two nearby villages, Afurada and Espinho, settled here to build the first wooden shelters and fish mainly for swim-crabs (Polybius henslowi), which they sold to the local farmers for fertiliser. The fields became more productive, and fishery developed with increasing demand (Weber, Bleicker, 1998).

On this beach, the town council of Vila Nova de Gaia (cmg) established an unprecedented project for Northern Portugal, the Littoral Station of Aguda (ela). The development of the project was encouraged by the lack of educational facilities and tourist attractions, and the demand for an outdoor seaside work space by the “Abel Salazar” Institute of Biomedical Sciences (icbas) of the University of Porto (up).

The project was drawn up by the architect João Paulo Peixoto and the first author between 1989 and 1991 (Weber, 1995). The total cost amounted to 1.5 million Euros, financed by the Secretary of Tourism of the Portuguese Government and cmg. Under the direction of the Administrative Board of the ela Foundation, the Station was finally inaugurated on the 1st of July 1999. The building is open to the public daily, from 10:00 a.m. to 6:00 p.m., all year round.

Internal Structure

The Station occupies a surface area of approximately 1,100 m². A public zone involves the Fishery Museum and Aquarium, both surrounded by a service zone where the Department for Education and Research is integrated.

The building is designed primarily as a single-storey complex with a small two-level tower with one underground level. Processing and storage of seawater are located in the basement, display tanks are installed on the ground floor, and header tanks and equipment for cooling seawater are mounted on the first floor.

The service zone provides access and area for cleaning and other maintenance of the display tanks. It also comprises a workshop, designed and equipped for all kinds of repairs and experimental projects, a generator room, a kitchen and individual washrooms for the staff.

At the "Sea-Shop", located in the entrance hall of the Museum, articles relating to the sea, books and local crafts hand-made by retired fishermen can be purchased.

Special facilities are available for the disabled such as access ramps, wc and a lift to the upper floors.

The Department of Education and Research on the ground-floor consists of a wet and dry laboratory, a diving section, a photographic laboratory annexed to a lecture room, a conference room on the 1st floor, and a library on the 2nd floor. These areas provide study and research facilities for students, guest scientists, and fishermen.

In the outdoor area fibreglass tanks are installed for live organism holding, and inside the building, a quarantine section is equipped with treatment facilities for the species to be exhibited, for live food holding, and refrigeration storage. A culture room serves to cultivate phyto- and zooplankton for feeding invertebrates and rearing marine fish larvae.

Fishery Museum

After the Second World War, the swim-crabs (the symbol of ela) were replaced by chemical fertilisers but the fishery at the beach of Aguda continued and developed with the emergence of new fishing techniques.

Over the last decades, small-scale fishery in Portugal has been declining and at Aguda beach only 12 boats remain of the original 60 which once fished along this coast in the fifties. Nowadays, the wooden boats 7.5 metres long are multipurpose with a small variety of fishing gear, such as entangling and gill nets, surface and bottom long lines, pots, and trolling equipment. The fishing takes place along the coast between the Douro estuary and the town of Espinho, in an area 6-8 nautical miles wide and 35 to 40 metres deep. Economically, the most representative species are seabass (Dicentrarchus labrax), pout (Trisopterus luscus), shrimp (Palaemon serratus), conger (Conger conger), and octopus (Octopus vulgaris).

Today this fishery community is one of the few of its kind in North Portugal, with distinctive artisanal and familiar characteristics. It is therefore important to perpetuate its history and record the methods and efforts by the people of Aguda to maintain and support themselves in this locality.

The exhibits of the Fishery Museum emphasise the equipment and traditional arts of the local small-scale fishery. Demonstrating the skilfulness of ancestral technologies, the items displayed are even more significant when compared with fishing equipment and utensils of other countries and various periods. All over the world, even in the most isolated places, the necessity for preparing food inspired mankind to invent and construct similar devices and develop similar skills for fishing. These similarities are evident in a collection of unique and valuable items, gathered from five continents over the past 30 years by the first author:

· hooks, spinners, and artificial baits, made of wood, turtle-shell, mother-of-pearl, whalebone and even human bone, iron, steel and gold;

· fishing spears and harpoons for the capture of octopus, eel, conger and lamprey, carp, swordfish, sperm whale and seal;

· traps, fyke-nets, baskets, pots and nets for the capture of crustaceans, molluscs and fishes.

Aquarium

The Aquarium is dedicated to the local marine fauna and flora, particularly the fishes of commercial interest to Aguda’s small-scale fishery, including common invertebrates and macroalgae. Almost 60 species and more than 1,200 specimens, representing the marine and freshwater life of the most characteristic biotopes, inhabit the fourteen aquarium tanks, with volumes between 1,200 and 6,700 litres.

The visit to the Aquarium is self-guiding. The first displays deal with life in the inter-tidal zone, before entering the sub-littoral and descending down to a depth of three metres into typical kelp habitat. With increasing depth and diving through the characteristic rocky zone of Aguda’s sea, the exhibits finally reach a twenty-five-metre sandbank, where an artificial reef is located, giving shelter to bigger species of fish. Ascending in five-meter steps, the displays return to land and into a small freshwater creek, crossing the dunes.

To represent Aguda’s aquatic environment, natural rocks, gravel, and sand were used for decoration, whereas the larger parts of the rocky back walls were constructed artificially with plastic tube structures covered with plastic net and a coloured cement-sand mixture. After six months these artificial rocks are already colonised by algae, sponges and small anemones. The weight of these structures corresponds to less than one-tenth of natural ones, allowing the water to circulate behind freely.

The fishes and marine invertebrates are captured for the Aquarium with suitable techniques, in collaboration with the fishermen of Aguda. Other sampling is carried out in the inter-tidal and sub-littoral zones in front of the Station, employing specially prepared fishing lines, different types of traps, and scuba-diving. After three weeks of quarantine, the animals are introduced to display tanks according to ecological criteria.

The information panels of the aquarium tanks in the public zone were computer-designed, giving a brief description of each habitat and its representative species, with special emphasis on their systematic identifications, dimensions, biological characteristics, habitat and food preferences, and fishery techniques.

Raw seawater, filtered and temperature controlled seawater, freshwater, drain points, oil-free low-pressure air, and electrical power are available throughout the service zone and the educational and research areas. All floors are angled towards the drain points, all corrosive materials are coated with epoxy paints, and all piping is made of pvc, isolated by neoprene. The whole system provides easy access for cleaning, other maintenance, repairs, and substitution or future expansion. In case of emergency, a diesel-operated generator maintains vital areas and equipment.

The seawater circulation system functions as a semi-closed system with biological filtration, protein skimming, sterilisation by ultraviolet light and refrigeration, allowing alternate use of an open and closed circuit, according to the outdoor sea water quality.

A direct seawater supply is possible by an intake, located in the rocky inter-tidal area in front of the building. Pumps are operating during high tide to fill four reservoirs installed in the basement, where a high-rate sand filter processes the raw seawater which is then gradually integrated into the semi-closed circuit.

From the reservoirs the water is brought up to the header tanks on the first floor of the building by two pairs of centrifugal plastic pumps through main delivery pipelines, by-passing five ultraviolet sterilisation units. The flow is gravity fed from the header tanks down to the display tanks, the sedimentation tank, and a sequence of biological filters and back to the reservoirs. During the summer months, the water is cooled down to 18º C by two refrigeration units, in a by-pass, after leaving the header tanks.

Another two by-passes are installed in the basement, one for a foam fractionation unit linked to an ozone generator, the other for a pair of trickling filters, each filled with plastic "hedgehogs", which provide large surface areas for aerobic, biological carbon oxidation and nitrification.

On the ground floor, the water is supplied to the aquarium tanks from ring mains attached to the ceiling and control valves. The collection and discharge mains are installed below the tanks and connected to the drainage system under the floor. The discharge of the whole building is into the waste water system of the village.

Each display tank is made of reinforced fibreglass. Airlifts for internal biological filtration, through a perforated second bottom, are integrated in the walls, which are isolated with polyurethane foam. An overflow device takes the water either into the closed circuit or into a drainpipe of the open circuit to be discharged out of the system. In case of infection and therapy, need of different temperatures or repairs, each tank can be disconnected from the circuit and operated by external filters. The freshwater aquarium tanks and smaller holding units in the quarantine section and laboratories have their own water processing equipment.

The three gravity-flow dual-media filter systems contain crushed oyster shell and gravel, they are provided with aeration, a back-flush device and can be disconnected from each other to operate independently. The normal turnover rate in the closed circuit is one display-tank volume per two hours. To avoid accumulation of low-biodegradable substances, a certain amount of seawater is periodically replaced (10-30% per month).

Two compressors, providing high-volume flow of low-pressure oil-free air, are mounted in the basement. Aeration takes place in the reservoirs, header tanks, biological filters, aquarium tanks, and other holding units. The public zone is air-conditioned, and, in addition, the constant airflow on the glass panels of the display tanks reduces condensation during the summer months.

Department of Education and Research

The combination of a Fishery Museum and an Aquarium constitutes an unprecedented project in Portugal, with an important impact on the educational, cultural and tourist development of the Council area. It should be remembered that Porto´s famous public aquarium Estação de Zoologia Marítima Dr. Augusto Nobre closed down more than thirty years ago, never to be reopened to the public (Weber, 1989).

The Station offers various programmes and services with different aims, to:

· increase public awareness about the problems of the littoral;

· provide direct access to the sea for educational institutions;

· support university courses in marine biological sciences;

· study the ecological processes of the littoral;

· support local fishery with research projects and professional training courses.

The rocky coast is completely exposed to the open sea with a tidal range of 3.5 metres. Owing to a rich and wide variety of organisms and habitats, it presents an ideal training ground during low tides for environmental education and provides many opportunities for research. The littoral shows characteristic zonation patterns for marine algae and invertebrates, such as barnacles and limpets, mussel banks, sand coral reefs, and dense colonies of kelp (Weber, 1997).

A special programme of environmental education in the littoral has been established for schools to promote the knowledge of the fauna and flora of the inter-tidal zone and the dunes and inform students about the techniques of marine ecological field work (Weber et al., 1999; Weber, Ferreira, 2001).

The Station supports an Aquatic Environment Sciences course at icbas, provides working facilities for students and scientists, and helps organise excursions for other universities. According to the official agreement between cmg and icbas regarding ela, lectures are given in the theoretical and practical lessons of Aquatic Ecology and Fishery Technology.

In collaboration with icbas and other institutions, several research projects have been completed ** or are developed *:

· Small-scale fishery of Aguda´s beach ** (Weber, Bleicker, 1998)

· Fauna and flora of the littoral of Aguda´s beach ** (Weber, 1997)

· Morphology, growth and associated fauna and flora of the sand-coral reefs of Sabellaria alveolata at Aguda´s beach **

· Concept, construction, implantation and monitoring of an artificial reef pilot system **

· Culture of goose-barnacles (Pollicipes pollicipes) on natural and artificial substrates *

· Hundred years at Aguda´s beach 1888-1988 * (Weber et al., 2001)

· Evolution of the small-scale fishery at Aguda´s beach between 1985 and 1999 *

· Fauna and flora of Aguda´s sea *

Biological surveys have been initiated to detect short- and long-term changes in shore ecology, such as zoning patterns, species distribution and diversity. Essential parts of the programme include monitoring of these factors and surveillance of meteorological, physicochemical and biological effects that modify shore communities.

The protection of unique, representative but vulnerable areas of Aguda’s beach, such as the sand-coral reefs of Sabellaria alveolata, is considered to be a primary task. This includes the management of recreational activities such as sport-fishing, bait digging, and diving in those areas.

An important contribution to fishermen’s safety, especially for access to the beach, will be the construction of a breakwater; a project the community has been awaiting since 1936 (Weber, 1997; Weber, Bleicker, 1998). A natural reef of rocks, forming a small bay during low tides in front of the beach where the boats are brought ashore, facilitates the construction parallel to the coast. Parts of the breakwater will be made of quarry rock, thus creating new habitats and providing new substrates for colonisation, spawning places, sources of food, and shelter for fish and other marine organisms. Attention will focus on examination and evaluation of colonisation, succession, faunal composition and recruitment, seasonal influences and long-term changes. This programme will be completed by visual assessment and monitoring of sand accumulations and possible beach erosion, to indicate the impact on local currents and water movements.
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