BIOMARE PRIMARY SITES: DETAILED QUESTIONNAIRE FORM

Proposer:

Name: Martin Sprung

e-mail address: msprung@ualg.pt

Proposed Primary Site:

PRISTINESS:  Primary sites should be as free as possible from anthropogenic stressors, and natural stressors atypical of the region (e.g. reduced salinity, high turbidity).

List potential sources of pollution that are likely to impinge on the site:-

Industrial pollution: Heavy industrial enterprises are missing. There has been a factory until recent years, where the harvested charob has been treated for further processing with sulphuric acid. It has changed it method of treament

Agricultural pollution: This is probably one of the most serious forms of stressor by potential nutrient transfer via ground water. However, due to the high tidal exchange rates any effect on the system is hard to demonstrate

Mining: No mining in the catchment area at present.

Dumping: By law all the solid waste must de deposited at a central dumping sites. Two of these centers have been installed which should accumulate all the waste of the Algarve. The closest is about 7 km away from the lagoon.

Dredging: There is continuous dredging going on in the main channel connecting Faro with Ocean (Canal Faro-Olhão). There is much debate on the necessity and intensity of this activity which was introduced to main the access to the harbour for larger vessels. Additionally at regular intervals, dredging is looked upon being necessary to maintain the water circulation in the system and to stabilize the dune belt. Most recent actions have been taken in 1990, 1997 and 1999/2000.

What is the human population of the site in total and per unit area?  What is the average population growth per year?

The population number around the Ria Formosa lagoon has been indicated for 2001 as 217,900. After stagnation during the 80ies at about 170,000 inhabitants, there was an increase of about 3 % per year during the 90ies. It is assumed that the figure for 2001 will stay constant during the next two decades.  Assuming a coastal plain area of 10 km width and a coastline of 55 km extension this corresponds to population density of 400 per km2.

How is sewage disposed of?  If possible give an estimate of the quantity and quality of the output.

Most of the wastewater which enters the lagoon has been treated. During the 90ies in the western part of the Ria Formosa, three larger stations have been taken into service.

Describe the extent of commercial fishing in the area.  Please specify the kinds of gear used (trawling, seine netting, lobster pots etc.):

The most significant fishing activity is clam harvesting in cultivation plots (“viveiros”). At present there are a little bit more than 1500 plots licensed particularly for the clam Tapes decussatus. These plots are run by single people organized in cooperatives which use manual methods for seeding and harvesting these bivalves. All other fishing activity is forbidden and subject to special permission.

Give an account of tourist activities in the area (how many tourists per year; what do they do?).

For the Ria Formosa a number of  2,500,000 tourist days is indicated. Their main activity varies locally: in the extreme eastern region the Ria is bordering to tourist resorts; the main activity there is recreation (beach); in the extreme eastern part the Ria Formosa is bordering to an extended area of golf greens with associated tourist resorts; foreign tourists in the central part are most transients and spend their time in sightseeing, but also bird watching; particularly during summer months the use of water scooters and small boats for recreation equipped by an outboard motor are utilized by local people; initially there has been a restriction to the power of the motor, which, however is frequently ignored.

Provide evidence that there are no natural stressors such as high turbidity or reduced salinity that are atypical of the region.

As the Ria Formosa receives no permanent freshwater input, salinity is not reduced in any part. Exceptions may be during heavy rainfall in winter, when the salinity may drop during some hours or days. This effect is, however, rapidly eliminated by the tides, because 2/3 of the water volume at high water exchanged during every tide. Tidal currents permanently cause a certain turbidity, which, however, does not impede extensive seagrass beds on the bottom of the central parts of the main channels.

Give references to any chemical or physical data that support the claim that this is a pristine site.

Ranges of the main nutrients reported and estimated by myself are:

Nitrate: 0.2 to 4.4 µmol l-1
Ammonia: 2.4 to 11.1 µmol l-1 

Silicate: 3.0 to 29.2 µmol l-1
Phosphate 0.2 to 1.6 µmol l-1
HABITATS:  The site should comprise a mosaic of habitats in a well-defined area that are representative of the region.

List the range of habitats present at the site:-

Littoral

Rock:  only resticted to artificial constructions like piers, piles of bridges, harbour constructions – insignificant extension

Sand: 18 km2
Mud: 19 km2
Sublittoral

Rock: only artificial constructions with insignificant extension

Sand: probably most of the subtidal area of 17 km2
Mud: probably dominant at the ramified ends of the tidal channels 

Seagrass beds: in total about 3 km2 (intertidal and subtidal)

How representative is this site of its region (i.e. what regional habitats are missing)?

Subtidal and intertidal hard substrate is missing; however, the Algarve has an extended rocky shore which starts some 20 km west of the Ria Formosa lagoon

BACKGROUND INFORMATION:  The site should already be well-studied (i.e. biodiversity studies should not rely entirely on new research).

For what groups of organisms are comprehensive inventories available?  Please list major taxa in each category below, and list publications.

Macrobenthos:

Examples out of more than 50 possible references:

Aníbal, J.M.C. (1998): Impacte da macroepifauna sobre as macroalges Ulvales (Chlorophyta) na Ria Formosa. – Tese de mestrado, Universidade de Coimbra, 73 pp.

Calvário, J. (1995): Estrutura e dinâmica das comunidades macrobentónicas da Ria Formosa (Ria Faro-Olhão). - Tese de doutoramento, UCTRA, Universidade do Algarve, 337 pp.

Gamito, S. (1989): The benthic macrofauna of some water reservoirs of salt-pans from Ria Formosa (Portugal). - Scient. Mar., 53: 639-644

Garcia-Gomez, J.C., Cervera, J.L., Garcia, F.J. Ortea, J.A., Martin, S.F.G., Medina, A. & Burney, L.P. (1991): Resultados de la campaña internacional de biologia marina “Algarve-88”:molusco opistobrânquios. - Boll. Malacologico, 27: 125-138

Leal, A.R.A. (1983): Lista sistemática de moluscos gastrópodes e bivalves provenientes da Ria de Faro-Olhão pedida pelo Serviço de Estudos do Ambiente. - INIP, 15 pp.

Malaquias, M.A. & Morenito, P.M. (2000). The opisthobranchs (Mollusca: Gastropoda) of the coastal lagoon “Ria Formosa” in southern Portugal. - Bolletino Malacologico, 36: 117-124

Marques, J.C. & Bellan-Santini, D. (1990): Amphipod fauna from Portuguese lagoons: review of the available data and comparison with other systems from the Atlantic and Mediterranean. - Mesogee, 50: 53-61

Muzavor, S. (1991): Roteiro Ecológico da Ria Formosa. I. Moluscos Bivalves. - Faro: Algarve em Foco Editora, 75 pp.

Muzavor, S. & Morenito, P. (1999). Roteiro Ecológico da Ria Formosa. IV. Moluscos Gastrópodes. - Universidade do Algarve, 85 pp.

Sprung, M. (1994): Macrobenthic secondary production in the intertidal zone of the Ria Formosa – a lagoon in southern Portugal. – Estuar. Coast. Shelf Sci, 38: 539-558

Vilela, H. (1947): Contribuição para o estudo das comunidades animais dos parcéis da Ria de Faro. - Sep. Arq. Mus. Bocage, 18: 1-159

Meiobenthos:

Austen, M.C., Warwick, R.M. & Rosado, M.C. (1989): Meiobenthic and macrobenthic community structure along a putative pollution gradient in Southern Portugal. – Marine Pollution Bulletin, 20: 398-405

Correira, M. (1993): Distribuição espacio-temporal dos foraminiferos bentónicos da Ria Formosa. - Relatório de estágio, UCTRA, Universidade do Algarve, 49 p.

Microbenthos:

No reference

Zooplankton:

Cardoso, A.C. (1991): Contribuição para o estudo das larvas de crustáceos decápodes na “Ria Formosa”, zona da ponte de Faro. – Relatório de estágio, UCTRA, Universidade do Algarve, 60 pp.

Cunha, M.E. & Massapina, M.C. (1984): Contribution of the zooplankton community analysis of the ria de Faro-Olhão. Cuadernos da Área de Ciencias Mariñas – Seminário de Estudos Galelos, 1: 237-250

Gonçalves, J., Reis, C.S. & Monteiro, A. (1988): Estrutura de comunidades zooplanctónicos na “Ria Formosa” (zona de Quatro-Águas-Tavira). - 5º Congresso do Algarve, Vol. 1: 413-418

Santos, A.M.M. (1989): Copépodes da Ria Formosa: comparação de uma zona da barra com uma zona interior. Métodos de captura. – Relatório de estágio, UCTRA, Universidade do Algarve, 74 p.

Sprung, M., 1994. High larval abundance in the Ria Formosa (Southern Portugal) - methodological or local effect? - Journal of Plankton Research 16, 151-160.

Vilela, M.H. (1965): Copépodes da Ria de Faro-Olhão. – Notas e Estudos do Instituto Biologia Marítima, 3: 31-38

Phytobenthos:

Cunha, A. (1990). Relatório de Macroalgas da Ria Formosa. – Parque Natural da Ria Formosa, 33 pp.

Mata, L. (1997): Caracterização taxonómica das espécies de Ulva Linnaeus, 1753 e Enteromorpha Link, 1820 (Chlorophyta, Ulvales) da Ria Formosa. Relatório de estágio,  UCTRA, Universidade do Algarve, 70 pp.

Reis, C. (1994): Quantificação e localização da biomassa macroalgal da Ria Formosa. – Relatório de estágio, UCTRA, Universidade do Algarve, 44 pp.

Santos, C.A. (1994): Distribuição da zosteráceas no sector ocidental da Ria Formosa, estudo da comunidades epífitas e estimação da produção primária da Cymodocea nodosa (Ucria) Ascheron. Relatório de estágio, UCTRA, Universidade do Algarve, 47 pp.

Phytoplankton:

Assis, M.E., Sampayo, M.A. & Vilela, M.H. (1984): Ria de Faro-Olhão. I. Pigmentos e formas planctónica predominantes (Maio 1972 – Maio 1973). - Cuadernos da Área de Ciencias Mariñas, Seminário de Estudos Galegos, 1: 217-236

Marques, A.J.S. (1996): Estudo do plâncton em esteiros pouco profundos de um sapal da Ria Formosa. - Relatório de estágio, UCTRA, Universidade do Algarve, 49 pp.

Marques, H. (1988): Produtividade e Poluição da Ria Formosa. – Fitoplâncton – análise qualitativa e quantitativa. Produção Primária. Projecto CCRA/UAL. – Relatório final, UCTRA, Universidade do Algarve, 23 pp.

Vilela, M.H. & Sampayo, M.A. (1990): Estudos de plâncton num viveiro fertilizado para crescimento de pós larvas de Penaeus japonicus Bate na Ria Formosa. Relatórios Técnicos e Científicos INIP, 34: 29 pp.

List any other publications relating specifically to the biodiversity or environment at the site.

All mentioned above

List publications relating to historical/time-series data at the site.

Not available

Is biodiversity information available in electronic form?  If so, what is the nature of the database  (CD-ROM, web-site)?

Not available

PROTECTION STATUS:  The pristine nature of the site should be protected by legislation if it is to be a “flagship site” for future monitoring.

What conservation legislation (national, European, international) is currently in place, how well is it implemented and how long will it last?

Creation of the Natural Park Ria Formosa in the late 1987, now  with an administrative and information centre in Marim;

The Ria Formosa makes part of the International Conservation Network and is considered in the Ramsar Convention and in the Special Bird Protection Area by Community Directive 79/409/EEC; 

It is classified as Site of Special Interest for Nature Conservation (Site 13 of the preliminary list for the NATURA 2000 Network)

FACILITIES: The infrastructure for biodiversity research should be available.  There should also be a national commitment in terms of financing and scientific activity (i.e funding should not be entirely dependent on the success of any future EU programme).

How accessible is the location? 

Good accessibility by car or by boat

Is it limited seasonally (e.g. not accessible in winter)?

No seasonal limitation

Is it accessible by car or by boat (indicate means of transport and distance from laboratory facilities in km)?

Minimum distance from the University of Algarve about 3 km

What is the status of local facilities:

Laboratory: Run by the University of Algarve (public university) and the Centro de Ciências do Mar (funded by the Portuguese Ministry of Science and Technology and linked to the University

Small Boats: owned by the University or the Centro de Ciências do Mar

Are these facilities available for guest researchers? 

Yes (no special guest laboratories, but space in the Ecology and Oceanography Laboratory can be arranged, as well in the field station Ramalhete)

What facilities are there for SCUBA diving? 

The University runs a diving center with facilities to fill bottles and rent diving equipment or provide assistance for sampling

What housing is available?

Guest houses of the university for short terms visitors (max. 2 weeks), as well as private hotels in close vicinity

List the sources of funding currently in place specifically for biodiversity research at this site (from where and how much).

Institute da Conservação da Natureza (ICN) – provided for 2001 19,000,000 escudos (about  95,000 Euros) to the University of Algarve for monitoring the effects of dredging activity on the benthic fauna (project EVODRAG)

List by name the persons currently involved in biodiversity research at this site, their roles and the percentage of their time spent on this research.

Martin Sprung, Prof. at University of Algarve, 20% 

Rui Santos, Prof. at University of Algarve, 20%

Sadat Muzavor, Prof at University of Algarve, 20%

José Calvário, Prof. at University of Algarve, 20%

Margarida Machado, Técnico Súperior at University of Algarve, 50%

Manuel António Malaquias, Masters Student at the University of Coimbra, 80%

Carlos Manuel Afonso, Post-graduate student at Univeristy of Algarve, 80%

Telma Conduto, Post-graduate student at University of Algarve, 80%

Filipe Alves, Post-graduate student at University of Algarve, 30%

João Regala, Post-graduate student at University of Algarve, 30%

ADDITIONAL COMMENTS.

Please use this section to add any additional supporting comments, for example what do you think is special about your site from the biodiversity point of view, why is it important to monitor biodiversity there, and what is the public awareness of this?

The particularity of the Ria Formosa is that it is one of the few sites in the South Iberian Atlantic coast, where research facilities are located in the close vicinity of a natural reserve with marine characteristics. For this reason many of the research projects have been initiated. Both the University (including the other research facilities located around the Ria Formosa) and the BIOMARE project may have mutual benefit, if these activities can be incorporated into a European network. This region is also particular, because of the intrusion of many African elements not found elsewhere in Europe and as southern limit of many species from Central Europe.

