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Foreword  

 

Berlengas is the name of a group of small islands and rocks, collectively known as the Berlengas 
archipelago, located close to mainland Portugal off the city of Peniche. Its largest island is the Berlenga 
(without “s”). The Berlengas archipelago does not have a permanent resident population but is regularly 
visited by tourists, fishermen and scientists that set off from Peniche. Due to its unique geophysical setting 
and ecological importance, the Berlengas archipelago has been classified under several Portuguese and 
international nature conservation programmes as the Reserva Natural das Berlengas. 

The total area of the Reserva Natural das Berlengas, as defined by the Portuguese law, includes a terrestrial 
part and a marine part. The Instituto da Conservação da Natureza e da Biodiversidade is the Portuguese 
state institute that is in charge of the administration of the Reserva Natural das Berlengas. Its main legal 
instrument is the Plano de Ordenamento da Reserva Natural das Berlengas. Because the existing protection 
mechanisms, including the Plano de Ordenamento da Reserva Natural das Berlengas, only apply to the 
islands and surrounding sea, while the main conservation problems, mostly caused by tourism and fishing 
pressure, originate on the mainland, there is a recognized need to complement them with additional 
governance and coordinating mechanisms.  

It is the consensus, reached by the Peniche society, by state agencies involved in the management and 
administration of the territory and by other stakeholders, that further conservation instruments are required 
for the Berlengas, which is at the base of this proposal. We are therefore proposing to the Man and 
Biosphere Programme that the whole area covered by the Reserva Natural das Berlengas, together with the 
city of Peniche and a marine corridor between the archipelago and the mainland, be classified as a 
Biosphere Reserve, with the proposed name of Berlengas Biosphere Reserve. The coordinating mechanism 
that was created with a view to implement in the Biosphere Reserve the management actions not included in 
the available conservation instruments is the Permanent Working Group of the Berlengas Bisosphere 
Reserve. Its mission and objectives are described in the Action Plan for the Berlengas Biosphere Reserve. 

The confusion between names, nouns, legal designations and meanings associated to the Berlengas might 
disorient a reader of the present document unfamiliar with the archipelago. In order to reduce ambiguity, we 
always refer to Reserva Natural das Berlengas, sometimes abbreviated to RNB or to Reserve, when the 
focus is on the existing legal entity recognized by the Portuguese state as a natural reserve, or on its 
territory, regulations, administration, personnel, activities or property.  

The Instituto da Conservação da Natureza e da Biodiversidade and the Plano de Ordenamento da Reserva 
Natural das Berlengas are frequently referred to throughout the document by their legal abbreviations, ICNB 
and PORNB, respectively. We refer to the Berlengas, to the Berlengas islands or to the Berlengas 
archipelago when the focus is on the geology, climate, ecology, biogeography or oceanography of the area. 
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Parte I: Summary 

1. Proposed name of the Biosphere Reserve 

 

Berlengas Biosphere Reserve 

2. Country 

 

Portugal. 

3. Fulfillment of the three functions of Biosphere Reserves 

3.1. Conservation 

The proposed Biosphere Reserve comprises the whole of the Berlengas archipelago, the city of Peniche 
located on the mainland and a marine corridor between the archipelago and the city of Peniche (Figure 1). 
The Berlengas archipelago, which contains the ecosystems and habitats with higher conservation value of 
the proposed Biosphere Reserve, is located on the Portuguese continental shelf at an average distance of 
5.7 miles from the mainland. It encompasses all the immersed area of the group of small islands and islets 
and the adjacent sea, to a maximum depth of 520 m. The total area of the proposed Biosphere Reserve is18 
502,3 ha; the land area is 725,6 ha and the marine area is  17 776,7  ha. 

Geologically speaking the Berlengas archipelago is unique. It is formed by a complex of metamorphic 
granite rocks and represents the last vestige of the Berlengas horst, a formation that is part of the Variscan 
Basement formed during the Devonian and Carboniferous periods as a result of the collision of the 
Gondwana and Laurasia supercontinents. The geodynamics that originated the islands and islets led to 
them exhibiting a sloped relief with the frequent formation of caves and fissures, both underwater and on 
land. 

This group of coastal reefs is located in a zone with a temperate maritime climate and is influenced by 
seasonal coastal upwelling controlled by the atmospheric circulation associated with the Azores anticyclone. 
It is located at the top of the escarpment of the Nazaré Canyon, one of the most important submarine 
canyons in the international context and in a transition zone between the Mediterranean and European 
subregions. This location contributes to the remarkable productivity and diversity of marine species and 
habitats and to a landscape unique in the region. 

The preservation of the flora and fauna, both terrestrial and marine, and their various peculiarities has been 
encouraged by the relative absence of human occupation of the Berlengas archipelago. Six habitats are 
included in the European Union Habitats Directive as being of particular conservation significance at national 
and European level. Three floristic endemisms and 1 herpetological endemism are known. In terms of 
avifauna the Berlengas are the southern or northern nesting limit of 3 seabirds, and the only place in Europe 
where another species nests. The sea surrounding the archipelago is an important feeding zone for many 
seabirds. 
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The proposed Biosphere Reserve has been classed as a nature reserve (Reserva Natural das Berlengas) 
by Portugal since 1981 and its management, zoning, protection regime and supervision are regulated by 
several laws. The conservation importance of this area in Europe was recognized in 1997 when it was 
classed as a Site in the Natura Network 2000 under the Habitats Directive; in 1999 it was classed as a 
Special Protection Zone for Wild Birds under the Birds Directive. In addition the area is also classed as a 
Biogenetic Reserve by the Council of Europe. The transversal nature of these conservation statutes 
indicates the conservation function enjoyed by this Reserve, both locally and globally. 

The inclusion of the city of Peniche in the proposed Biosphere Reserve, which comprises most of the 
population and stakeholders that directly or indirectly impact and benefit from the natural assets of the 
Berlengas archipelago, establishes the spatial link between the social and economic development and the 
solutions necessary for environmental conservation in the proposed reserve that require the active 
involvement of the population. 

 

 

Figure 1 – Aerial view of the Berlengas archipelago and the city of Peniche. 

 

3.2. Development 

The Berlengas archipelago has no permanent resident population at the moment. Records do show that in 
the past there were small communities of fishermen and clerics on Berlenga Island (the largest of the group), 
and that it has been used as harbour of refuge and small military defence base since Phoenician times, at 
least. The archipelago is quite close to the town of Peniche on the mainland. Journeys between the 
archipelago and Peniche can only be made by sea. The city of Peniche has a population of 16 000. 

Since the mid-20th century Berlenga Island has only provided a temporary residence for the Berlenga 
lighthouse crew and the wardens of the Reserva Natural das Berlengas. Council officials and a couple of 
dozen traditional fishermen and back-up staff for various activities and services (including catering workers 
and traders) use the island on a seasonal basis. 

The two main economic activities based in the proposed Biosphere Reserve are tourism and exploitation of 
marine resources. This means that the Berlengas archipelago and the city of Peniche have enormous 
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potential as a pilot site to foster the sustainable development of the local region, given its natural diversity, 
location, size and the activities currently carried out there. The various management measures and plans 
presently in force reflect a commitment by the local and national government, backed by the local 
population, to preserve its natural heritage and assets. 

In terms of tourism, around 40 000 people visit the Berlengas every year. Tourist flow is regulated by a 
specific ministerial order so as to safeguard the natural and cultural values of the islands. Most visitors only 
spend a few hours or days there during the summer months. Tourists are mainly interested in natural 
aspects, which include the enjoyment of bathing, water sports and nature. There has been a surge in 
demand by foreign tourists in the past few years. These visits make an important contribution to the 
economic and social development of Peniche and its environs.  

The exploitation of natural resources includes industrial fishing, catching shellfish and recreational angling. 
From the cultural and economic standpoints, Peniche has a strong maritime tradition underpinned by the 
plentiful biological resources in the sea, a port of refuge which is one of Portugal's chief fishing ports, and by 
several shipbuilding and fish processing industries. The exploitation of natural resources is regulated by 
several laws that classify and protect the proposed Biosphere Reserve area in an effort to achieve a balance 
between the local maritime tradition and conservation of resources so that the productive potential of the sea 
can be used in a sustainable manner. The harvesting of goose barnacles is one of the most widely practised 
traditional activities since barnacles from the Berlengas archipelago are commercially valuable. 

Some of these activities have led to conflicts in terms of conservation, related mostly to overcrowding in the 
summer months, and to sanitation and management of natural resources. Acknowledgment of these 
conflicts has resulted in the development of a number of programmes designed to encourage the self-
sustainable socio-economic development of the archipelago with a view to highlighting its symbolic character 
and demonstrate good environmental practices there. 

3.3. Logistic support 

The natural history of the Berlengas archipelago has aroused scientific interest since the early 20th century 
and a number of expeditions have been undertaken since then to take inventories of the terrestrial flora and 
marine avifauna. Once the Portuguese government created the Reserva Natural das Berlengas in 1981, 
additional monitoring studies were carried out; they were either to control the populations of invading species 
and pests or else they had a marked conservationist interest. 

Interest has redoubled in the ecosystem of the Berlengas islands, where the marine and terrestrial domains 
are closely intertwined and where ecological mechanisms and habitats are found that generate considerable 
biological productivity and diversity. At the moment several monitoring and research programmes are either 
in progress or planned. They are focusing on the conservation of the genetic heritage of the endemic forms 
recorded on the archipelago, ocean circulation in the region and the influence of the coastal upwelling 
regime on ocean primary productivity, the role of the Nazaré Canyon on the diversity of habitats and species 
and on marine productivity or the assessment of the state of goose barnacle harvesting. 

These programmes are benefiting from the facilities of the Reserva Natural das Berlengas on Berlenga 
Island. These provide shelter for the nature observers and 8 scientists or technicians can be accommodated 
there permanently.  The Escola Superior de Turismo e Tecnologia do Mar de Peniche is located within the 
proposed Biosphere Reserve, and the Universidades de Lisboa, Coimbra and Aveiro are located at less 
than 150 km. These and other higher education establishments in Portugal have shown increasing interest 
in the natural and socio-economic processes of the Berlengas islands. Study visits and field work campaigns 
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with their students are organized frequently, to take advantage of the support facilities of the Reserve and 
lighthouse.  

These conditions have led to greater demand for the area as a place to develop research/monitoring 
projects and programmes, many of which have resulted in the implementation of management measures 
and in a growing number of technical publications. Furthermore, members of the technical staff of the Nature 
Reserve have undertaken a range of actions to monitor and manage the populations of various species, to 
maintain the visitor support facilities and to superintend compliance with the restrictions on the use of 
various protection zones. 

The proposed Biosphere Reserve has interpretive trails for visitors of the archipelago, who can be 
accompanied by guides from the Reserve. Although there are no infrastructures designed specifically to 
support environmental education, a large variety of activities related to education, awareness raising and 
dissemination have been developed by the Peniche local authority, the Instituto da Conservação da 
Natureza e da Biodiversidade and non-governmental organizations. With the international visibility that 
designation as a Biosphere Reserve would bestow, the logistical support role could be broadened to create 
instruments to publicize and enhance the area. 
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4. Criteria for designation as a Biosphere Reserve 

4.1. Encompass a mosaic of ecological systems representative of major biogeographic regions, including a gradation of 

human intervention 

The main terrestrial ecological systems with conservation value lie in the Berlengas achipelago. On the 
continent, all the area of the proposed Biosphere Reserve is occupied by the city of Peniche. The Bairro 
Comandante Andrade e Silva (Bairro dos Pescadores – fishermen’s neighbourhood), on Berlenga Island, is 
the only urban spot on the archipelago. It accommodates local fishermen and summer visitors in the spring 
and summer. Due to the pedology and hydrology of the region there is no farming done here.  

The areas where man has intervened are all located on Berlenga Island. They are the Bairro dos 
Pescadores, the Carreiro do Mosteiro beach, the Carreiro do Mosteiro wharf and adjoining areas, and the S. 
João Baptista fort, all places popular with tourists. In some of these areas the plant cover consists almost 
entirely of one species of exotic flower, the Carpobrotus edulis. Human activity elsewhere is minimal or non-
existent, being confined to the Trails (Berlengas Trail and the Ilha Velha Trail). Leisure craft have limited 
rights to moor in the waters beside the wharf and the fort. 

The terrestrial habitats of the archipelago are fragmented. In terms of cover, they consist of consolidated 
gravel, skeletal soils and halophytic escarpments which together contain various habitats of great 
conservation interest at local and European level. They are classed and protected under the Habitats 
Directive. Among the most representative ecological systems are the escarpments with their typical Atlantic 
coastal vegetation, the pioneer vegetation consisting of Salicornia and other annuals from sandy areas, the 
halophyte, Mediterranean and thermo-Atlantic scrub and the halonitrophile scrub. The coastal cliffs exposed 
to the strong sea winds are especially important since vegetation can grow in the relatively earthy crevices in 
the littoral granite rocks, which is a habitat that only occurs in Portugal on its southwest coast. These 
habitats are favoured by nesting seabirds. Since the area contains biological assets of great conservation 
importance, the most important zones, including those that support some endangered biological 
communities, are protected and human presence is not allowed. In other less sensitive areas certain 
activities are allowed, such as bathing and nature tourism. 

The city of Peniche contains small areas of cliffs and dunes included in the Nature 2000 Network. Most of 
the remaining area is occupied by the urbanized area, the fishing and recreational harbors, and small 
industries (e.g seafood processing and shipyard).  

The marine area of the proposed Biosphere Reserve comprises littoral systems ranging from the zone 
above tidal level (but affected by breaking waves) down to a depth of 200 m, which is the average depth of 
the edge of the continental shelf on the Portuguese coast. This system includes reefs made up of rocky 
substrates and/or other substrates of biological origin and sustains a very wide biological diversity of benthic 
plant and animal communities which themselves support associated non-benthic communities. Suspension 
and deposit feeding endobenthic organisms predominate on soft bottoms. Several underwater caves also 
occur in the archipelago. A small area of the proposed Biosphere Reserve covers a portion of the upper 
slope of the Nazaré Canyon and is up to 520 m deep. These ecological systems, some of which are covered 
by the Habitats Directive, sustain populations of invertebrates and fish of commercial interest, and there are 
also zones where seabirds and whales congregate and feed. 

The sea area is very important to the local economy since a number of fishermen and shellfish gatherers ply 
their trade here. This is also where various tourist facilities are available, but these are restricted to the 
coastal area of Berlenga Island. Activities include water pursuits such as sailing, leisure craft moorings and 
diving. In order to ensure the sustainable exploitation of marine resources the activities and places where 
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they are allowed are regulated; there are zones that are completely closed to pleasure craft and where the 
exploitation of certain resources is banned. 

4.2. Be of significance for biological diversity conservation 

The importance of the Berlengas archipelago as a unique repository of genetic species and habitat diversity 
on the western boundary of Europe and its significance for the conservation of biological diversity has been 
widely recognized in Portugal and abroad, translated into a large number of special designations granted to 
the archipelago: Reserva Natural das Berlengas, Reserva Biogenética, Zona de Protecção Especial das 
Ilhas Berlengas and Sítio de Interesse Comunitário do Arquipélago das Berlengas. 

The Berlengas archipelago does in fact harbour a collection of forms of European and national relevance. Its 
island character, geographic location and climate plus low level of human occupation have led to the 
speciation of three floristic endemisms with important conservation value: Armeria berlengensis, Herniaria 
lusitanica subsp. berlengiana and Pulicaria microcephala. In addition to these, among the other taxa found 
are some which, although not endemic to the Berlengas, have a limited geographic distribution. They may 
be Iberian endemisms or occur only in the Iberian Peninsula and North Africa, like Angelica pachycharpa (in 
Portugal this taxon is found only in the Berlengas), Calendula suffruticosa subsp. algarbiensis, Echium 
rosulatum, Linaria amethystea subsp. multipunctata, Narcissus bulbocodium subsp. obesus, Silene latifolia 
subsp. mariziana, Silene scabriflora and Scrophularia sublyrata (the last three taxa also occur in Morocco). 

The presence of these species on the islands is thanks to the maintenance and protection of a series of 
habitats of high ecological value whose importance has been recognized by Europe: escarpments with 
Atlantic cliff vegetation, pioneer vegetation of Salicornia and other annuals from sludgy and sandy zones, 
halophyte Mediterranean and thermo-Atlantic scrub (Sarcocornetea fruticosi) and halonitrophile scrub 
(Pegano-Salsoletea). Here we would draw particular attention to the importance of the escarpments of the 
cliffs of the Atlantic coasts and their vegetation which occurs in only one other site in Portugal, apart from 
Berlengas. 

The island character of most of the proposed Biosphere Reserve and its location in a region of high oceanic 
productivity has endowed it with an important role as a breeding site for some birds and a stopping place on 
the migration route of others. Although not a great many species are represented, the fact that the 
archipelago is in a biogeographic transition zone is especially relevant since some species that nest here are 
at the very limit of their distribution area. There are records of 7 species of seabirds nesting on the 
archipelago: yellow-legged gull (Larus cachinnans), lesser black-backed gull (Larus fuscus), black-legged 
kittiwake (Rissa tridactyla), common shag (Phalacrocorax aristotelis), Cory’s shearwater (Calonectris 
diomedea), common guillemot (Uria aalge) and Madeiran petrel (Oceanodroma castro). 

These species are of great value in Europe from the conservation point of view inasmuch as at least one of 
the following conditions is met, depending on the species: the Berlengas archipelago is the only or most 
important nesting zone in the region or in Europe; the Berlengas archipelago is either the southern or 
northern limit for nesting; it is listed in Appendix I of the European Birds Directive as being threatened. The 
status of the endangered species is: 

Calonectris diomedea: in terms of its threatened status in mainland Portugal it is considered ‘Vulnerable’:  on 
mainland Portugal the Berlengas archipelago is the only place where this species breeds, and its distribution 
extends further south; 
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Uria aalge: in terms of its threatened status in Portugal it is regarded as 'In critical danger'; the archipelago of 
Berlengas is the southern limit of its distribution and it is the species' only nesting place in Portugal; 

Oceanodroma castro: in terms of its threatened status in mainland Portugal it is considered ‘Vulnerable’ and 
it only nests in the Farilhões: the archipelago is refuge to the only colony of Oceanodroma castro known to 
close to mainland Europe. 

In terms of terrestrial fauna, attention is drawn to an endemic subspecies, the Berlengas wall lizard 
(Podarcis carbonelli berlengensis), which exhibits particular characteristics derived from the insularity it has 
been subjected to. It is thus of high intrinsic value.  

As the proposed Biosphere Reserve’s marine area is extensive, species and habitats of high conservation 
value to Portugal and Europe are found here, too. The reefs and underwater or semi-submerged caves are 
classed under the Habitats Directive. Since much of the local economy is linked to fishing the reserve is also 
of considerable economic importance because some commercially valuable species occur here and it is 
important to safeguard their sustainability. Small pelagic fish are among the most important: sardine 
(Sardina pilchardus), Atlantic mackerel (Scomber scombrus), chub mackerel (Scomber japonicus) and horse 
mackerel (Trachurus trachurus), which are the most important fish caught with the seine nets used by most 
the light fishing boats from Peniche. The conger eel (Conger conger) and some species of ray (Raja spp.) 
are also regularly caught.  

One of the conservation problems associated with this group of vertebrates is that the dusky grouper 
(Epinephelus marginatus) is found in the proposed Biosphere Reserve area. This fish is ‘At risk’ according to 
the International Union for the Conservation of Nature and Natural Resources. 

Apart from fish another commercially valuable resource is the goose barnacle (Pollicipes pollicipes). Its 
gathering in the Reserve area is regulated by a specific law. 

 

4.3. Provide an opportunity to explore and demonstrate approaches to sustainable development on a regional scale 

The current uses of the Berlengas archipelago, which mostly involve tourism and the exploitation of natural 
resources, result in an intensive seasonal occupation of the group’s largest island. Since facilities for 
accommodating visitors are inadequate and existing resources are of a definite conservation and economic 
value, the proposed Biosphere Reserve provides the forum for conflicts that are clearly recognized by 
society in general and by the bodies which govern its territory. 

Channels of communication have been established in the past few years between the management 
authorities and the people who use the Reserve. These have involved local interest groups in defining and 
implementing some of the management practices of the Reserve. The existence of these channels and 
initiatives has shown the enormous demonstrative potential of the approaches that are being implemented to 
allow the sustainable development of the archipelago and the region to which it belongs. 

One of the most significant initiatives broached by the Peniche local authority in collaboration with the 
Instituto da Conservação da Natureza e da Biodiversidade (which are responsible for the management of 
the proposed Biosphere Reserve) and local agents is the ‘Laboratório da Sustentabilidade’ project. This 
project’s core objectives are to endow Berlenga Island with the capacity to generate and store energy from 
renewable sources, to produce drinking water and to treat wastewater and solid waste, managed as an 
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integrated whole so as to ensure minimum impact by seasonal visitors. The key element for the conceptual 
design of the system is the desire for Berlengas to be seen as a showcase of sustainability and biodiversity 
in the long term, and not just for Portugal, but in relation to other islands and remote places in general - 
particularly in developing countries. 

An important part of managing the proposed Biosphere Reserve is the limitation of the number of visitors 
permitted in the archipelago. This figure is regulated by a law that specifies the human load capacity of the 
archipelago according to the type of user and bearing in mind the sensitivity of the species and natural 
habitats there, the size of its land area, the safety factors and the support services operating on Berlenga 
Island. The limits on and the mechanisms for controlling the number of visitors are currently under review 
since it has been hard to control their inflow at peak periods, which tend to be weekends in the summer.  

Knowledge of many of the biodiversity assets, thanks to several years of monitoring, has permitted and will 
continue to permit the detection of imbalances in and threats to the ecosystem. This makes it possible to 
develop and apply management techniques to habitats and local populations. These include aspects like 
managing the seagull population, controlling the Carpobrotus edulis areas and harvesting the goose 
barnacles. 

In the case of goose barnacles, their considerable economic and cultural value has led to their exploitation 
under a specific regulation. It is based on zoning into harvesting sectors, restricting the number of licences, 
daily quota ceilings, minimum sizes allowed and closed seasons. The involvement of the gatherers is 
fundamental here, and they have recently created an Associação dos Mariscadores das Berlengas with the 
main aim of self-regulating shellfish gathering. The associative tradition of the users of the Berlengas islands 
is also reflected in the Associação dos Amigos das Berlengas, which has helped to maintain and preserve 
the fort for a number of years so that it can be opened to visitors. These examples of associations which 
operate as both interlocutors with the management authorities and as markedly conservationist agents in 
relation to the various natural and socio-cultural assets have ‘infected’ other areas of local activity. 

In light of its natural and landscape values this area is extremely popular with tourists in the spring and 
summer. Here, too, the proposed Biosphere Reserve has the ideal conditions for developing an 
environmentally friendly sort of tourism by making use of natural assets (e.g. visiting the caves, bird 
watching, diving). A fundamental ally of tourism is education and the raising of environmental awareness 
that will enable new attitudes to be created and consolidated vis-à-vis the environment. The diversity of 
marine and terrestrial assets makes it possible to encourage a wide range of activities all year long, many of 
which are to a great extent promoted by Peniche local authority. 

 

4.4. Have an appropriate size to serve the three functions of a biosphere reserve 

The area proposed for the Biosphere Reserve embraces the whole of the Reserva Natural das Berlengas 
the city of Peniche and a marine corridor between the archipelago and the mainland. The terrestrial and 
marine parts comprise 725,6 and 17776,7 ha, respectively. The Berlengas’ existence as a nature reserve for 
the past 28 years has resulted in it being zoned according to its assets and uses and a series of measures 
have been implemented for its management. These have already been tested and consensually accepted 
by the area's users. The areas with the most important natural assets are the Core areas and their main 
function is to safeguard these assets. 

The fact that there is an extensive marine area of great ecological and economic value allows the integration 
of management concepts for the terrestrial and marine areas. The small size of the islands and islets and 
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the absence of a resident population on the islands also favour an effective management of resources and 
the control and supervision of human activities, given the Reserve’s assets. 

The proposed Biosphere Reserve has been designed to include the area presently classed as Reserva 
Natural das Berlengas so that the solutions tried and tested there can be applied without need to alter them. 
These solutions will meet all the functions of a biosphere reserve: conservation, development and logistic 
support. In the same way, the proposed zoning kept the spirit of the existing zoning at the Reserva Natural 
das Berlengas, maintaining as Core areas those areas with very high natural value which must be preserved 
at all costs.  

People are only allowed to enter these areas on very rare occasions. But this restriction does not jeopardize 
the economic activities engaged in elsewhere in the reserve. These take place in the Buffer and Transition 
zones. The buffer zones include most of the terrestrial areas of the archipelago plus the marine areas 
immediately adjacent to the islands. The transition zones correspond to small areas of the main island and 
to the city of Peniche, as well as the marine area encompassing all of the archipelago plus a marine corridor 
between this and the mainland. 

This zoning, which will be reflected in the sustainable development of the Reserve itself, could be an 
effective and demonstrative example of how the good management of assets can help boost socio-
economic development. 
 

4.5. Through appropriate zonation: 

a) Brief description of legally constituted core area or areas devoted to long term protection, according to the 
conservation objectives of the biosphere reserve, and of sufficient size to meet these objectives 

In all, the Core areas cover 18.8 hectares of the Reserve's terrestrial area. They correspond to the northeast 
facing slopes of Berlenga Island on Ilha Velha (Old Island) and nearby reefs, the O-da-Velha islet, the 
Estelas, the Farilhões and the Forcadas. 

These zones include steep cliffs and sharply sloping hills with rocky formations that are used by protected 
bird species, i.e. they encompass areas of predominantly natural systems and landscape assets of 
recognized interest. The Core areas include geological, landscape and ecological formations which are 
virtually untouched and which are, as a whole, exceptionally fine and very sensitive in ecological terms. 

These areas belong to the National Network Protected Areas (Reserva Natural das Berlengas) and have 
been further classified by the European system as a Special Protection Area and Site of Community 
Importance (Natura 2000 network). So the whole area is protected and has a land use management plan. 
Human intervention is heavily restricted and is subordinated to the existing natural assets, with which the 
general uses of land, water and air are incompatible. 

 

b) Brief description of buffer zone or zones clearly identified and surrounding or contiguous to the core area 
or areas, where only activities compatible with the conservation objectives can take place 

The Buffer zones occupy 859.1 hectares, of which 75.5 ha are terrestrial and include most of Berlenga 
Island, and 783.6 ha are marine and correspond to the zone adjacent to all the islands and islets.  

These zones embrace areas which contain natural and landscape assets of significance and exceptional 
importance from the standpoint of nature conservation, and which are of high or moderate ecological 
sensitivity. All this area is protected (Reserva Natural das Berlengas) and has a land use management plan. 
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Priority objectives for the buffer zones are the preservation and improvement of relevant biological, 
geological and landscape elements in order to ensure the conservation of nature and biodiversity and the 
continuation of traditional uses of the land and the sea that respect the objectives of nature and biodiversity 
conservation. 

In the terrestrial part, given the rocky nature of the ground the land in question is not used in any way by 
man – there is no farming, forestry or grazing at all. The most important activity in these areas, especially on 
Berlenga island, is tourism, with visitors mostly using the footpaths to enjoy nature and observe the wildlife, 
particularly birds. Construction is forbidden and only a few activities related to research, monitoring, 
conservation, environmental promotion, maintenance and surveillance are allowed. 

The marine part allows activities like angling and commercial fishing although there are considerable 
restrictions on the equipment that can be used for fishing. Among the activities permitted one of the most 
important is gathering goose barnacles (Pollicipes pollicipes) in certain specified sectors, because of their 
commercial value. In addition to fishing part of this area is used by boats carrying passengers and 
merchandise to and from Berlenga. Maritime-tourism activities and environmental promotion activities are 
also carried on, such as boat trips to the caves, diving and bathing, particularly on the Carreiro do Mosteiro 
beach. 

 

c) Brief description of the outer transition area where sustainable resource management practices are 
promoted and developed. 

 
The Transition zones cover 17 624,4 ha, of which 16993,1ha are marine and 631,3 ha are terrestrial. 
 
These zones incorporate areas where the land and natural resources are used more intensively and where it 
is intended to give greater emphasis to reconciling human intervention and local socio-economic 
development with the natural and landscape assets and the objectives of nature conservation, thereby 
helping to promote sustainable development. 
 
In the terrestrial part, these areas embrace the built area of Berlenga island where the wharf, the Carreiro do 
Mosteiro beach and their access paths are, plus the whole of the Bairro dos Pescadores and all the attached 
service areas, the São João Baptista fort, the Carreiro da Fortaleza beach and, finally, the Berlenga 
lighthouse with its surrounding area and buildings. All the economic activities carried out on the island are 
based in this area and include hotel amenities (support for camping, S. João Baptista fort, ‘Mar e Sol’ 
pavilion) and catering outlets. This is where people temporarily resident on the island can be found, as well 
as most of the tourists.  
 
On the mainland, the transition zone corresponds to the city of Peniche. It is there where the permanent 
population exists and where economic and cultural activities related to Berlengas archipelago have their 
bases (tourism and fishing).  
 
The marine part is important economically in that this is where the least restricted commercial fishing takes 
place. As well as fishing the transition zone is also used for various leisure craft which ferry passengers and 
goods between the mainland and the island, and maritime-tourist and environmental promotion activities are 
also pursued there. 
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The main roles of the transition areas are twofold: 

• To value traditional activities of fishing, leisure and tourist recreation and reconcile them with the 
conservation of the biological, geological and landscape assets; 

• To promote programmes and activities appropriate to environmental awareness raising and 
nature tourism. 

 

4.6. Current and/or planned arrangements for the involvement and participation of public authorities and bodies, local 

communities and private interests in the design and carrying out of the functions of a Biosphere Reserve 

One of the measures that was included in the restructuting of the Instituto da Conservação da Natureza e da 
Biodiversidade in 2007 was the creation of strategic councils for the protected areas. These councils are 
directly involved in establishing nature conservation and strategic management policies to strengthen the 
relationship with all the agents involved in the protected areas. The strategic council of the Reserva Natural 
das Berlengas was the first such council to be created in Portugal. It has representatives from institutions 
with responsibilities for managing, monitoring and supervising the reserve and representatives from scientific 
institutions and the leading social, economic and cultural interest groups. 

One of the chief management and conservation measures currently employed concerns the reduction of 
visitor impact, improving energy generation, water supply and sanitation conditions. These actions are being 
carried out through the ‘Laboratório de Sustentabilidade’ project. This has been set up and implemented by 
a non-profit making organization which is a partnership of Peniche local authority, the Instituto da 
Conservação da Natureza e da Biodiversidade and a number of public and private bodies. 

A group comprising various scientific institutions, private concerns, the Instituto da Conservação da 
Natureza e da Biodiversidade and Peniche local authority is also applying for EU funding of the Berlengas 
2010 project. This project envisages a series of actions designed to reconcile water sports and terrestrial 
recreational pursuits with the conservation of the natural environment. It aims to contribute to various 
management and conservation measures established in the Plano de Ordenamento da Reserva Natural das 
Berlengas. 

The lack of permanent resident population in the archipelago means that the main conservation problems 
created by tourism and by exploitation of natural resorces have their origin on the mainland. Recognizing 
this, as well as the lack of jurisdiction of the ICNB outside the territory included in the protected areas, the 
ICNB, the Municipality of Peniche, the fishing ship-owners association, the diving operators association, the 
marine tours operators association and the Berlengas shellfish collectors association decided to create the 
Permanent Working Group of the Berlengas Biosphere Reserve.  

The Permanent Working Group will work with the public entities that have jurisdiction on the planning, 
licensing and surveillance of the Reserva Natural das Berlengas and of the region where the reserve is 
located, as well as with a diversity of other stakeholders, in order to develop several actions aiming at 
creating an environmental education programme about the Sea and a mechanism to regulate the inflow of 
visitors to the archipelago, as well as at developing the necessary studies on the socio-economic benefits of 
the fisheries in the Reserve and the effect of the Reserve on the conservation of exploited resources. 
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4.7. Mechanisms for implementation 

a) Mechanisms to manage human use and activities in the buffer zones 

The management instrument, covering the whole proposed Biosphere Reserve area, is the Permanent 
Working group. The permanent working group will respect all the management measures set by the PORNB 
approved in November 2008 (Council of Ministers Resolution 180/2008, of 24 November), which defines the 
limits of the areas covered by the different protection regimes in the archipelago, as well as the restrictions 
on their use. 

b) A management plan or policy for the area as a biosphere reserve 

The management plan developed to meet the goals of a biosphere reserve is the Action Plan for the 
Berlengas Biosphere Reserve agreed by the Permanent Working Group of the Berlengas Biosphere 
Reserve. This Action Plan respects the spirit and the measures of the PORNB and aims at providing an 
environment to address the conservation problems within the Reserve. 

The lines of action already put in place by the PORNB and by the Natura 2000 Network Sectoral Plan will be 
continued. These plans are also key tools for establishing and implementing the functions of a biosphere 
reserve. In what concerns specifically the PORNB, it includes Execution Programme involving priority 
actions in three areas: i) management of natural heritage; ii) promotion of sustainable development, and iii) 
environmental information, communication and education. The overall goals of these areas coincide with the 
three functions of a biosphere reserve: conservation, development and logistic support. 

c) A designated authority or mechanism to implement this policy or plan 

The mechanism to implement the Action Plan for the Berlengas Biosphere Reserve is the Permanent 
Working Group. The authority with the duty to implement, manage and supervise the PORNB is the Instituto 
da Conservação da Natureza e da Biodiversidade. 

The coordination between the Permanent Working Group and the ICNB is insured through the participation 
of the ICNB in the Permanent Working Group. 

d) Programmes for research, monitoring, education and training 

The nature wardens and Reserva Natural das Berlengas technical staff have monitoring routines applicable 
to various aspects of the Berlengas’ fauna and flora. These include measures to control seabird populations 
and the spread of pest plants. 

A number of governmental research institutes, educational and non-governmental bodies collaborate with 
the Instituto da Conservação da Natureza e da Biodiversidade in the development of research and 
monitoring projects designed to study and report on relevant aspects of the functional biodiversity in the 
region, to suggest changes and point out threats. Given the charismatic value of the groups of organisms 
and ecosystem components studied, the following have been singled out: 

• LIFE IBAs Marinhas project: identification of areas of seabird concentration; 

• Ichthyofauna of the Reserva Natural das Berlengas: characterization study of the structure of 
the fish community of the Reserva Natural das Berlengas; 

• Construction of a germoplasm bank and genetic characterization of the nature reserve’s 
endemic flora: building up a seed bank of endemic species; 
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• Exploitation and management of the goose barnacle (Pollicipes pollicipes) in the nature 
reserve: description of temporary spatial patterns of exploitation and harvesting intensity; 

• Monican project: monitoring oceanographic variables in the Nazaré Canyon. 

Several higher education institutions are including study visits to the Berlengas archipelago and observation 
campaigns in their academic training programmes (first degree, master’s and PhD courses). A technical and 
scientific protocol was signed between the Escola Superior de Turismo e Tecnologia do Mar de Peniche 
(Instituto Politécnico de Leiria) and the Reserva Natural das Berlengas. The purpose of this protocol, which 
is to stimulate research activities by students in the maritime and terrestrial areas of the reserve and to 
promote joint participation in projects, training actions and other technical and scientific events. 

In terms of environmental education, several bodies have been implementing activities in the proposed 
Biosphere Reserve area for several years, backed by the Institute for the Conservation of Nature and 
Biodiversity and the Peniche local authority. Activities have involved work with local schools and exhibitions 
showing the natural assets and their conservation importance. 

Furthermore, the Action Plan for the Berlengas Biosphere Reserve also includes the development of an 
environmental education programme about the Sea, which includes an interpretative centre, and a series of 
studies on the socio-economic benefits of the fisheries in the Reserve and the effect of the Reserve on the 
conservation of exploited resources. 
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5. Endorsements 

5.1. Signed by the authority in charge of the Reserva Natural das Berlengas 

 

Tito Rosa 
 
 
 
President of the Institute for Conservation of Nature and Biodiversity 
The 18th of September, 2010 
 

5.2. Signed by the elected political-administrative local authority of the region where the Reserve is located 

 

António José Correia 
 
 
 
 
President of the Peniche Municipality 
The 18th of September, 2010 
 

5.3. Signed on behalf of the MAB National Committee or focal point 

 

Pedro Castro Henriques 
 
 
 
Chairperson of the Portuguese MAB Committee 
The 18th of September, 2010 
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Part II: Description 

6. Location (Latitude and Longitude) 

The Berlengas archipelago is 5.7 miles from Cabo Carvoeiro and comprises three groups of islets: Berlenga 
Grande and adjacent reefs, Estelas and Farilhões. The city of Peniche is located on the mainland. According 
to the Universal Transverse Mercator projection systems (UTM) - ellipsoid WGS84 and DATUM WGS84, the 
Candidate Biosphere Reserve limits are: 

 M P 
1 - 09º 08` 05`` 39º 30` 06`` 
2 - 09º 34`03`` 39º 30` 08`` 
3 - 09º 34` 50`` 39º 21` 41`` 
4 - 09º 22`01`` 39º 21` 05`` 
5 - 09º 34`03`` 39º 24` 03`` 
6 - 09º 22`29`` 39º 20`41`` 

 

The coordinates of the central point of the Berlenga Island: Latitude:  39º 24`49``; Longitude: - 09º 30`38``.  

 
 

7. Area 

 

The proposed Biosphere Reserve has a terrestrial surface area of approximately 725,6 ha and a marine 
area of 17 776,7ha. Given that these areas include an archipelago, with all its islands and the adjacent sea, 
and that exceptional environmental assets occur on part of the main island and on several islets, the 
proposed Biosphere Reserve has several core areas. Several buffer zones and transition areas are 
therefore also included (see maps in points 19.1.1 and 19.1.2). 

7.1. Core areas 

The core areas are located only in the terrestrial part and occupy 18.8 ha. 

7.2. Buffer zones 

The buffer zones are in the terrestrial part and marine part, as follows: 
Terrestrial area: 75.5 ha 
Marine area: 783.6 ha 

7.3. Transition areas 

The transition areas are in the terrestrial part and marine part, as follows: 
Terrestrial area: 631.3 ha 
Marine area:  16 993,1 ha 
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7.4. Brief rationale for zoning 

 

The Core Areas are those containing natural and landscape assets of recognized interest, including 
geological, landscape and ecological formations with a high degree of 'naturalness' which, as a whole, are of 
an exceptional character and exhibit high ecological sensitivity. All Core Areas - part of the Berlenga Island, 
the Cerro da Velha, the Farilhões and several of the islets - are located on land and correspond to the main 
and more isolated nesting areas. Human intervention is heavily restricted and is subordinated to the existing 
natural assets, with which the general uses of land, water and air are incompatible.  

The Buffer Zones in the terrestrial and marine areas are spaces which contain natural and landscape assets 
which are, as a whole and from the nature conservation standpoint, relevant or exceptional and exhibit a 
high or moderate ecological sensitivity. The Buffer Zones cover to most of the Berlenga Island and the sea 
immediately adjacent to the islands. The maintenance of natural habitats and species in these areas are 
generally compatible with uses that respect the goals of nature conservation and biodiversity. 

The Transition Areas comprise damping areas in relation to human activities and coincide with the most 
intensive use of land and natural resources. Terrestrial Transition Areas correspond to the small areas of the 
Berlenga Islands where temporal human occupation takes place and to the city of Peniche. Marine 
Transition Areas correspond to the ocean ecompassing the Berlengas archipelago and the corridor between 
this area and the mainland. The intention is to reconcile human intervention and local social and economic 
development with the natural and landscape assets and the goals of nature conservation, along with 
promoting sustainable development through the implementation of appropriate management measures. 

Part of the proposed Biosphere Reserve was classified as the Reserva Natural das Berlengas (RNB) by the 
Portuguese state (Decree-Law 264/1981). The zonation and uses of the RNB are regulated by the Plano de 
Ordenamento da Reserva Natural das Berlengas (PORNB, Council of Ministers Resolution 181/2008). The 
PORNB envisages promoting a series of actions/activities in each zone, and banning others, depending on 
the assets involved and the objectives under which they have been classified. The zoning proposed for the 
Biosphere Reserve in the area that overlaps the RNB respects the limits and restrictions described in the 
PORNB. Overall the correspondence between the PORNB and proposed Biosphere Reserve protection 
areas (Table 1) allows the integrated achievement of 3 functions:  

• Contribution to the conservation of biodiversity, including the ecosystems, species and varieties 
and the landscapes to which they belong; 

• Encouragement of economic development, which should be socio-culturally and ecologically 
sustainable; 

• Creation of logistical conditions to implement demonstrative projects, to produce and disseminate 
knowledge/information for environmental education and for scientific research and monitoring in the 
domains of conservation and sustainable development. 
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Table 1 – Equivalence of the current protection levels in the Reserva Natural das Berlengas and the proposed 
zoning of the Biosphere Reserve. 

 
PORNB Protection Level Proposed zoning of the 

Biosphere Reserve 
Terrestrial Area Marine Area 

Total Protection Areas - Core Areas 

Partial Protection Areas  Type I Partial Protection Areas Buffer Zones 

- Type II Partial Protection Areas 
Transition Areas 

Additional Protection Areas Additional Protection Areas 

 

8. Biogeographic Region 

Zoogeography: Palearctic region, Mediterranean subregion (Wallace 1876). 

Phytography: Boreal kingdom, Mediterranean region (Good, 1974). 

 

9. Land use history 

In the pre-historical period, particularly in the Upper Palaeolithic following the Flandrian Regression caused 
by the Würm glaciation, this territory would have been joined to the mainland. These circumstances, along 
with the existence of various natural caverns that could be used for shelter, enabled human occupation 
similar to that occurring on the Peniche peninsula, a presence perpetuated in the major archaeological site 
known as the Gruta da Furninha which then overlooked an extensive plain that joined this territory to the 
granite outcrop which is now Berlenga Island. 

The earliest evidence of an archaeological nature that alludes to human presence in this region dates back 
to the 1st millennium BC and the first Atlantic shipping. Its strategic location on the important maritime routes 
that linked south and north Europe in antiquity saw Phoenician, Punic and then Roman vessels dropping 
anchor in the waters off Berlenga island. Human occupation of this territory continued in the middle ages, as 
seems to be proved by the finding of archaeological pieces related to the Islamic period. 

Berlenga Island has had several owners since it became part of Portuguese territory in the 12th century, 
alternating between the crown and various donees: Infante D. Fernando (1433-1449); Infante D. Henrique 
(1449-1460); D. Jorge de Vasconcelos (1512-?); Monastery of Nossa Senhora da Misericórdia (? - 1545); 
Counts of Atouguia da Baleia (1617-1759). 

In the 15th century, when the territory was a royal hunting ground, it is presumed that the abundance of 
rabbits (Oryctolagus cunniculus) was the pretext for frequent hunting expeditions. It is known that rabbits 
were plentiful since in 1465, when D. Afonso V answered a request from the residents of Atouguia allowing 
them to hunt rabbits and other game on Berlenga on wedding days, Corpus Christi and Pentecost. In 1617, 
when Philip II gave Berlenga Island to the count of Atouguia da Baleia, D. João Gonçalves de Ataíde, a 
reference is made to rabbits. The privileges of the new donee are set out in the deed of gift and include: “[…] 
to catch rabbits without a licence and everything in relation to the surrounding sea”. 
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It seems that, also in the 15th century, a group of fishermen were based on Berlenga, and this community 
was later increased.  A small monastery of the Hieronymite order was built during the 16th century in order to 
provide the necessary religious assistance to the crews of the ships that put in to this island. Afterwards, 
during the reign of Philip II in Portugal, the strategy of fortifying the country led to the building of the fort of S. 
João Baptista das Berlengas (Figure 2). Work started on it in 1654. 

 

 

Figure 2 – S. João Baptista Fort. 
 

The Duke of Braganza lighthouse was built between 1839 and 1841 (reign of D. Maria II) (Figure 3). 

 

 
Figure 3- Duke of Braganza Lighthouse. 
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In 1941 the Bairro de Pescadores was built to house the fishermen who had been using the abandoned fort 
building. Some of these houses came to be used by summer holidaymakers who occupied them definitively, 
while some of them built properties under licence, like the fishermen’s houses, on the outskirts of the bairro. 

 

 

 

 

 

 

 

 

 
Figure 4 – Bairro dos Pescadores in the 1950s, and in 2008. 

 
 

The island’s topography, with slopes of more than 25%, the barren nature of the land (classed as type E11 
on the Map of Land Use Suitability in Portugal), and its exposure to the sea wind meant that regular farming 
was impossible. So none of the above-mentioned donees developed any kind of farming here, preferring to 
exploit other resources like game and fishing. This did not prevent the implantation of a few smallholdings at 
various times, for the subsistence of the different communities established there: fishermen, monks, the 
military and, more recently, the lighthouse crew. 

The lack of a clear history of farming and the hostile nature of most of the island (which also prevented large 
scale settlement) are the main factors militating against any major anthropization of the territory. It has 
therefore largely preserved its natural state 

During the Roman and medieval time historical sources seem to point to the insular nature of the present 
peninsula of Peniche. The formation of the isthmus that ties the island to the continent has developed from 
the ends of the 13th century. The accumulation of sands transported by sea and river road (proximity of the 
mouth of river of São Domingos), has slowly shaped the island in the current peninsula of Peniche, creating 
the extensive beach that North borders on the Baleal and to South on the Consolação. This long process 
finally ends in the 19th century, when the spring tides just occasionally flooded the isthmus crossing it “ from 
sea to sea ”.  

Oscillating between an insular and peninsular geomorphological reality, this territory appears to have shaped 
the etymology of the toponym Peniche. Indeed, the name Peniche seems to derive from the Latin 
"peninsula" (paen + insula) which literally means "nearly an island." This source apparently confirmed by 
historical documents, points to a cyclical framework of greater or lesser insularity, a reality that probably 
varies according to the rhythm of the tides, and whose memory has perpetuated in a toponym which, as a 
result of oral using evolved into its current term: Peniche 

 

                                                 
1 Land unsuitable for farming, with high risk of erosion, severe limitations on grazing, scrub and forestry exploitation or serving only for 
natural vegetation and for protective or recuperative woodland. 
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10. Human Population of Proposed Biosphere Reserve 

10.1. Core areas 

No population 

10.2. Buffer zones 

No population 

10.3. Transition areas 

16 000 inhabitants reside in the city of Peniche. The Berlengas archipelago has no resident population. 

10.4. Brief description of local communities living within or near the proposed Biosphere Reserve 

There is no population living permanently on the Berlengas archipelago. Residence is temporary and 
confined to Berlenga Island where there is a small urban area called the Bairro dos Pescadores or Bairro 
Comandante Andrade e Silva, the S. João Baptista fort and 5 residences linked to the lighthouse, hosting 
fisherman, administration officials, support staff for the services activities and the lighhouse crew, totalling a 
few tens of people. The main economic activities of seasonal residents are fishing and tourism. 

The city of Peniche (16 000 inhabitants) is a peninsular territory that alternates the urban scenery with the 
agricultural landscape, but where the omnipresence of the sea is an inerasable mark in the existence of the 
community and a vector of development. The main economic activities that occur in Peniche is fishing and 
tourism. 

 

10.5. Name(s) of nearest major town(s) 

The proposed Biosphere Reserve includes the city of Peniche. This is the nearest city to the Berlengas 
archipelago and is located on the mainland at about 5.7 miles. Journeys between the archipelago and 
Peniche are only possible by sea. 
 

10.6. Cultural significance 

Over its long history of human presence, Berlenga Island has been notable not only for biological and 
geological heritage, but for a valuable historic heritage that ably demonstrates the importance of this island 
territory in the history of shipping. 

Sailed ever since antiquity the sea off Peniche has evidence of this historic diachrony in Berlenga Island’s 
anchorage. Its strategic location on the important maritime routes that linked south and north Europe has 
seen ships from several eras weigh anchor in the waters off Berlenga Island. The memory of these voyages 
is perpetuated by underwater finds recovered in recent years in various research projects. Among the 
objects brought to the surface have been stone anchors from the Phoencian-Punic period, lead anchor 
stocks and amphoras from Roman times, and modern artillery pieces.  
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Classical maps show this territory with the name Landobriga. This word has a Celtic root, indicating the pre-
Roman occupation of this territory, as confirmed by the Orla Marítima, a poem written in Latin and dating 
from the 4th century AD by Rúfio Festo Avieno. The text is based on a Massaliotic periplus from the last 
quarter of the 6th century BC, in which there is a reference to an island off the west coast of Iberia that is 
dangerous to navigate, sacred to Saturn; this island was very likely Berlenga.  

Over this prolonged historical diachrony, the Roman period was particularly relevant. This island territory 
seems to have functioned as an obligatory stopping-off point for Roman vessels that sailed the Portuguese 
coast trading between the Mediterranean and the north of Europe. This would seem to be borne out by the 
recovery and identification of a score of lead anchor stocks and Roman amphoras from these waters in the 
last twenty years. The sheer number of them confirms the importance of this anchorage. The archaeological 
work of the last few years on Berlenga Island, in the part known as Ilha Velha (Old Island), suggests the 
existence of an establishment of a seasonal nature in Roman times, probably consisting of structures to 
support shipping and maybe of a productive character. It may be supposed that, based on other examples 
known in Portugal, this establishment may have included a small industrial unit for making fish pastes and 
other products, rather like the one found on the then Ilha de Peniche. This conjecture is supported by the 
large amount of pieces of locally-produced amphoras found during excavations in the Bairro dos 
Pescadores. 

Human occupation of this territory continued in the middle ages, as seems to be proved by the finding of 
archaeological pieces related to the Islamic period. This Arab presence, or the memory of it, seems to be 
alluded to in 1147 by the English crusader Ranulfo de Granville in a letter to the clergyman Osberto de 
Baldreseia, about passing close to the Ilha de Peniche: “[…] Next to it there are two islands which I think are 
called Berlengas, a corruption of Baleares, and on one of them is a palace with wonderful architecture, with 
many storage areas, which they say used to serve at one time as a really pleasant private retreat for a 
certain king. […]”.  

After the founding of the nation, Berlenga Island became part of the kingdom although it was only in 1433, 
during the reign of D. Duarte, that we find the first mention of the administration of it. It occurs in the 
confirmation of the granting of this reguengo (property belonging to the king) to the Infante D. Fernando. It 
was later given to the Infante D. Henrique, in 1449, who administered it until his death in 1460 when it 
reverted to the crown.  

In 1512 D. Manuel bestowed on Jorge de Vasoncelos, a nobleman of his house, “[…] rents and rights of the 
Berlengas […]”. In this year the monarch ordered the building on Berlenga Island of a monastery of the 
Hieronymite order, consecrated to Our Lady of the Misericord, on the land now occupied by the Bairro dos 
Pescadores. Two years later (1514) the first monks moved in, with a duty to provide the necessary religious 
assistance to the crews of the ships that put in to the island. The monks enjoyed various rights granted by 
the king, like that of receiving “[…] one nineteenth of the fish that died on that island […]”, to which were 
added the benefits granted by the crown to Jorge de Vasconcelos which were transferred on his death to the 
"[...] prior and brothers of that monastery [...]". Furthermore, a stretch of the ancient Hieronymite watchtower 
on the Carreiro do Mosteiro still overlooks the old anchorage.  

But the coast – particularly this group of islands – was so often attacked by European and North African 
pirates and corsairs that in 1545 the religious community was moved to a new monastery in Vale Benfeito 
(Óbidos), consecrated to Our Lady of the Conception. Piracy had been linked to these waters since at least 
the dawn of the middle ages. There are several reports of assaults on merchant ships and attacks on the 
region’s fishing communities carried out by the English, French, Dutch, Moroccans and Algerians until at 
least the middle of the 17th century, when the S. João Baptista fort was built. 
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In 1617 Philip II gave Berlenga Island to D. João Gonçalves de Ataíde, and it remained in the hands of the 
counts of Atouguia da Baleia until 1759, when it was reabsorbed into crown domains in wake of the 
confiscation of the family’s goods. This took place under the Távoras process, following the failed attempt to 
assassinate the king, D. José, with which the Ataíde family was associated. 

The strategic location of this island and its regular use as a support base for pirates, especially in the 16th 
and 17th centuries led the king to suggest to the rulers of Lisbon that it would be a good idea to build a fort 
on Berlenga. This only happened after the restoration of the monarchy in Portugal in 1654. João IV ordered 
the construction of the S. João Baptista fort as part of the coastal fortification plan for this region (Figure 4). 

In 1826 the crown authorized Peniche Municipal Council to lease part of the island to José Rufino Pacheco, 
the chief tax officer of Peniche and the rest to Francisco Franco Antão, the Captain of the Peniche Station. 
These properties were later bought by Gaudêncio Fontana who was Director-General of the Kingdom’s 
Lighthouses (Faróis do Reino). In 1841 he built a lighthouse there which became known as the Duke of 
Braganza lighthouse. 

The treacherous waters and rocks around the Berlengas have seen many shipwrecks and maritime 
accidents over the centuries. A number of them were so significant that they have never been forgotten, 
including a great many steamships that foundered here between the last quarter of the 19th century and the 
middle of the 20th century: the British steam cargo vessel El Dorado (Farilhão Grande - 1885); Portuguese 
steamship Gomes VIII (Baixa do Rinchão - 1899); Italian steamship Primavera (Berlenga - 1902); the Greek 
vessels Polixeni (Estelas - 1905), Cornellius (Farilhões - 1910), Maroudio Inglessi (Baixa do Broeiro - 1921), 
Andrios (Berlengas - 1926) and Sappho (Estelas - 1932); and the English steamship Highland Hope 
(Farilhões - 1930). This last one is quite modern and is well remembered in the community. Along with these 
disasters, a local industry emerged that dealt with dismantling ships. 

 
Figure 5 – S. João Baptista Fort. 

 

In 1883 the island then known as the Ilha de S. João Batista das Berlengas was registered in the 
Conservatória of Caldas da Rainha in the name of José Maria Monteiro. He later took legal possession of 
the land comprising the Berlenga Island, except for the land bordering the S. João Baptista fort which was 
owned by the state, and the areas occupied by the lighthouse and the water tank. He died in 1904 and the 
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land was then divided up among his various heirs. By the end of the last century it had been split into six 
privately owned plots. 

In the period from the end of the 19th and the early 20th centuries some families of the fishermen settled 
there. These fishermen used the island either seasonally or permanently as a support base for the 
‘valencian’ pound nets anchored in the waters around Berlenga. In 1941 Commander António de Andrade e 
Silva, the Captain of the Port of Peniche at the time, initiated the construction of better accommodation for 
the fishermen in Carreiro do Mosteiro. This became known as the Bairro dos Pescadores. This development 
consisted of 16 small houses and in 1991 it was given the name of its promoter. In 1952 a restaurant was 
built there and at the beginning of the 1980s a camp site was added, both by Peniche Municipal Council. 

In 1952 the S. João Baptista fort underwent restoration works under the auspices of the Direcção-Geral dos 
Edifícios e Monumentos Nacionais to allow the installation of an inn and a restaurant. In fact it was in this 
restaurant that the typical Peniche dish of fish stew was first prepared on land on a commercial basis. It was 
traditionally prepared and consumed on board fishing vessels and it was only some years later that it was 
introduced in restaurants on the mainland as the jewel in the crown of local Peniche cuisine. 

Until the 15th century the island of Peniche was sparsely populated and depended at an economic and 
administrative level from Atouguia da Baleia. From this period on, with the silting of the harbor of this village, 
we witnessed the settlement of this territory through the deployment of two urban centers: Peniche -o-Velho 
(or Peniche de Cima, the current northern area of the city) and Ribeira (Peniche de Baixo), the latter being 
the genesis of the young town of Peniche. The important commercial fishing port of Peniche contributed to 
the fact that on November 12, 1609 it was elevated to village and to administrative county. 

This urban growth that continued over the following centuries, was caused by intensive exploitation of 
economic resources available in the peninsula of Peniche, highlighting the existence of an agriculture based 
on cereal crops and vineyards, the production of bobbin lace, the shipbuilding and, of course, fishing, the 
main economic activity in this town. This latter activity has promoted, during the 20th century, the 
development of various industries, such as freezing, salt production, canning and shipbuilding. 

On the 18th December, 1987 Peniche is elevated to city status, a peninsular territory that alternates the 
urban scenery with the agricultural landscape, but where the omnipresence of the sea is an inerasable mark 
in the existence of the community and a vector of development. 
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11. Physical characteristics 

11.1. General description of the site characteristics and topography of the area 

The Berlengas archipelago consists of a group of islands (Berlengas and Farilhão Grande) and coastal reefs 
which are located on the Portuguese continental shelf and form three groups: the Island of Berlenga and its 
reefs, the Farilhões and the Estelas. The larger islands rise to approximately 90 m, whilst the remaining 
islets and rocks are small, some only just visible above the surface of the sea. 

The geology and geomorphology of the archipelago do not favour the formation of aquifers or perennial 
watercourses and the vegetation is mainly herbaceous. Most of the rocky substrate is in the form of steep 
cliffs sparsely covered with vegetation, sheltering important seabird nesting colonies. 

In common with the rest of the Portuguese coast, the region surrounding the archipelago is influenced by 
intense seasonal coastal upwelling, which is the basis for a high level of biological productivity in the 
neighbouring ocean area. 

The archipelago is situated 5.7 miles off the mainland, in a region characterised by two important 
geomorphological accidents, the Cabo Carvoeiro and the Nazaré Canyon. These two structures have a 
significant influence on the physical environment and ecological features of the region, since they interact 
with the circulation associated with coastal upwelling to intensify primary production in the ecosystem. 

11.1.1 Highest elevation above sea level 

The highest elevation above sea level is 94 m (Farilhão Grande). 

11.1.2. Lowest  elevation above sea level 

The lowest elevation above sea level is 0 m. 

11.1.3 Maximum depth below mean sea level 

The maximum depth below mean sea level is 520 m. 

11.2. Climate 

The climate and oceanography of the Iberian coast of Portugal are determined to a great extent by its 
geographical location at the eastern edge of a large ocean basin and on the northern border of the 
subtropical anticyclone belt. In summer, the migration of the Azores anticyclone north places the territory 
under the influence of dry air masses and winds from the northern quadrant. In winter, the southernmost 
position of the Azores anticyclone facilitates the passage of fronts associated with mid-latitude depressions, 
which cross the North Atlantic and result in rainy weather with prevailing westerly and south-westerly winds 
(Daveau et al. 1977). 

The coastline of mainland Portugal, with its approximate north-south orientation, is another factor which 
influences climate and oceanography, particularly in summer. In fact, during this season the difference in 
temperatures between the surface of the sea and the land creates a sea breeze during the day which 
reinforces the large-scale circulation associated with the Azores anticyclone and gives rise to a wind system 
known as the “nortada”. These winds force the ocean surface to move offshore. At the coast, the missing 
water is replaced by cold water from the lower layers of the water column. This phenomenon, known as 
coastal upwelling (see 11.4), results in frequent fog along the coast during the summer, due to a fall in air 
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temperature and the consequent condensation of the humidity in the atmosphere. At the same time, it 
enriches the surface waters with the nutrients that are abundant in the deeper zones (Wooster et al. 1976). 

Figures 6 and 7 show the climatological figures for temperature, precipitation and fog, based on a time 
series obtained between 1971 and 2000 by the Cabo Carvoeiro weather station, the Meteorological Institute 
permanent weather station located in the proposed Biosphere Reserve. As yet, no data has been compiled 
that would enable the climatological figures for the winds and coastal upwelling to be presented for the same 
geographical location over the same period of time. Figure 8, therefore, shows data for winds recorded by 
satellite 20 miles off Cabo Carvoeiro for the years 2001 to 2003 and Figure 9 the values of a coastal 
upwelling index calculated on the basis of observations recorded offshore at Vigo between 1981 and 1999 
(Huthnance et al. 2002). 

The Berlengas archipelago is located in a region with a temperate maritime climate characterised by cool 
summers with average monthly temperatures of less than 20º C and daily maximum temperatures that rarely 
exceed 32º C, and by winters with average monthly temperatures of over 10º C and minimum daily 
temperatures of above 0º C. The temperature ranges are moderate and fogs are frequent in the summer. 
Winds generally blow from the north at the end of spring and in summer, and are south-westerly and 
westerly during the rest of the year. The whole of the west coast of the Iberian Peninsula is subject to 
markedly seasonal coastal upwelling, which is at its most intense from May to September (Figure 9), 
although other upwelling events may take place at any time of the year (Haynes et al. 1993) in response to 
north winds lasting just a few days. 

 
Figure 6 - Climatological figures for air temperatures at the Cabo Carvoeiro weather station from 1971 to 2000. Data from 

the Meteorological Institute. 
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Figure 7 - Climatological figures for precipitation and fog at the Cabo Carvoeiro weather station from 1971 to 2000. Data 
from the Metrological Institute. 

 

 
Figure 8 – Daily winds recorded off Cabo Carvoeiro in 2001, 2002 and 2003. Each vector (line) is orientated in line with the 
wind, representing the intensity (length) and direction (to which it is blowing) for average winds recorded each day.  

 

 
Figure 9 - Average monthly figures for coastal upwelling index in the Vigo region, 1981-1999. Positive figures indicate 
upwelling and the consequent transport of surface water out to the open sea. Negative figures indicate the convergence and 
subsidence of the surface water at the coast. Data supplied by NOAA Pacific Fisheries Laboratory, USA. Original data in 
Huthnance et al. 2002. 
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11.2.1. Average temperature of the warmest month 

The average temperature of the warmest month (August) is 18.7 ºC. 

11.2.2. Average temperature of the coldest month 

The average temperature of the coldest month (January) is 11.7 ºC. 

11.2.3. Mean annual precipitation 

The mean average precipitation is 591.3 mm, recorded at 32 m (Cabo Carvoeiro). 

11.2.4. If a meteorological station is in or near the proposed Biosphere Reserve, indicate the year since when climatic data have 

been recorded 

The meteorological station at Cabo Carvoeiro, in Peniche, belongs to the national network of meteorological 
stations of the Instituto de Meteorologia and is located in the proposed Biosphere Reserve 

• Name and location of station: ‘Cabo Carvoeiro’, located at Latitude 39º21’N; Longitude 
09º24’W; Altitude 32 m. 

• Start of records: manually, 1922; automatically: 1996. 

11.3. Geology, geomorphology, soils 

The Berlengas archipelago is the last remaining evidence of a structure, the Berlengas horst, associated 
with the Mesozoic evolution of the Lusitanian Basin and with the opening up of the North Atlantic. The 
archipelago forms part of the Hesperic Massif, included in the Variscan Chain which was formed during the 
Devonic and Carbonic eras after the collision of the two large continents that existed at the time (Gondwana 
and Laurasia). In general, the Hesperic Massif consists of highly metamorphosed and folded Precambrian 
and Palaeozoic rock, interspersed with granitoid batholiths. 

Three different phases of deformation can be identified for the Hesperic Massif. Maximum compression 
varied from N-S (1st. phase) to E-W (2nd. phase), whilst in the third Tardi-Variscan phase between 300 and 
280 M.a, it ranged between N-S and NW-SE (Ribeiro et al, 1979). The Tardi-Variscan faults have three main 
orientations, the most representative of which are NE-SW and NNE-SSW. These structures were 
preferentially reactivated during the opening of the northern Atlantic. Their extension into the Atlantic domain 
has been recognised in various works (Boillot & Musellec, 1972; Boillot et al., 1974; Mougenot, 1989) and 
would have been responsible for the fragmentation of the Berlengas horst existing at the time. In 
combination with the former, another set of faults occurred with a NW to NNW-SSE orientation and can be 
identified nowadays in the archipelago. 

During the different phases of rifting which preceded the opening of the Northern Atlantic, the Berlengas 
horst would have played an important role in the evolution of the Lusitanian Basin by limiting it to the west 
and serving as a source of sediment during the second phase which took place during the Upper Jurassic 
(Bernardes, 1992). 

The Berlengas archipelago in the context of the Portuguese continental margin 

The Portuguese continental margin is one of the few European margins with oceanic characteristics, 
reaching great depths just a short distance from the coast (Gomes, 1996). From amongst its various 
geomorphological characteristics, mention should be made of the submarine canyons, particularly the 
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Nazaré Canyon, given that the Berlengas archipelago is located on the southern border of this structure 
(Figure 10). 

The Nazaré Canyon belongs to a group of “gouf” canyons which have only been identified on the eastern 
borders of the Atlantic. In general, these canyons define extensive valleys, spanning more than 150 km, 
carved deeply into the continental slope and shelf. They are isolated incisions, with few tributaries and 
headbands, running very close to the coastline, and the majority are associated with important tectonic faults 
(Vanney & Mougenot, 1990). 

The Nazaré Canyon, as the representation of various evolutionary phases, is not directly related to any 
major present-day river, but instead to Tardi-Variscan structures. Its current configuration is that of an 
inverse fault (Boillot et al., 1974). This fault is interrupted by the shoreline but runs in the same direction as 
the continuation of the Nazaré fault (NE-SW). Minor structures associated with this fault coincide with those 
found on the island of Berlenga, the Farilhões islets and on the mainland, i.e., NW to NNW-SSE (Gomes, 
1996). 

 

Figure 10 – Bathymetric map of the continental shelf and detail of the Nazaré Canyon; indicating the main morphological and 
tectonic faults (adapted from Vanney & Mougenot, 1981). 

 

The canyon, which is one of the largest of its kind, begins to take shape less than 300 m from the coast at a 
depth of 50 m. It is initially orientated WSW, then bends NW, before returning W in the final stretch and 
opening into the Iberian Abyssal Plain at a depth of approximately 5.000 m, the greatest depth recorded for 
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a “gouf” canyon. Extending 227 km with an average slope of 2.2% and a maximum of 8.2%, it constitutes an 
authentic submarine gorge (Vanney & Mougenot, 1981). Three courses (upper, middle and lower) have 
been identified by examining its morphological and hydrodynamic characteristics.  

The upper course, which extends 53 km, is an erosion valley resulting from the force of return currents 
saturated with sediments which the converging shore currents transport to the head of the canyon where 
they are contained and introduced into the abyssal plain. The middle course is 63 km long and is 
characterised by the strength of its subvertical elements, steep slope and abrupt changes in the orientation 
of the talweg. The lower course, which extends 111 km, has different characteristics to the upstream 
segments: the shallow valley forms a gradual but wide, flat corridor which descends gently into to the 
abyssal plain (Gomes, 1996). 

Due to its specific features and importance in a national and international context, various studies have been 
carried out with the aim of understanding its hydrodynamics and, consequently, the transfer of chemical, 
biological and physical properties (in particular in the form of energy) from the ocean depths to the adjacent 
coastal areas. 

Geomorphology 

The Berlengas archipelago is characterised by its sheer, very indented relief, whilst the larger islands 
(Berlenga and Farilhões) have a relatively flat central area. 

Berlenga Island has a perimeter of approximately 4.000 m and is 800 m wide and 1.500 m long. Its central 
area has an irregular outline and stands on average 87 m high, reaching a peak at 92 m. The flatter area is 
bordered by steep, and in some cases almost vertical, cliffs descending to the sea by Cova do Sono in the 
SW, the Quebrada valley in the NW and opposite the Maldito islet in the NE. The most north-easterly point 
of the island, commonly known as “Ilha Velha”, has less pronounced although still relatively sheer (10º to 
45º) slopes. The intense fracturing which affects the Berlengas archipelago and the associated processes of 
erosion have had a strong influence on the shaping of the cliffs, leading to the formation of numerous caves 
of varying sizes (Espanhol, Brandal, Azul, Medo and Mosquitos in the south and south-east; Pombas, 
Pesqueiro dos Soldados, Francês, Quebrada, Homem das Botas and Nicho in the west, north-west and 
north) and bays where sand has accumulated, creating small beaches. 

Berlenga Island is surrounded by various islets and rocks, including the islets of Maldito (50 m), Serro da 
Velha (46 m), Meio (15,4 m), Ponta (18.4 m) and Rio da Poveira (6.4 m) in the north-east and, in the south 
and south-east, the Inês islet  (27.2 m), separated from Berlenga by the strait known as Carreiro da Inês, 
which creates a passage between Carreiro do Mosteiro and the Flandres inlet, with the Rochedo do 
Cavalete at its opposite end (11.7 m). The Carreiros da Fortaleza and Muxinga rocks (6 m) should also be 
mentioned, in addition to the rocks on which the Forte de S. João Baptista stands (at least three large rocks, 
standing 9m, de 11,4 m e de 13 m high), the Soldados (18 m), Quebrada (27.5 m) and Lagoa (13.6 m) islets 
and the small islands of Prego (5 m), Sal (7 m), Cações and many unnamed rocks in the south-west, west 
and north-eastand the islet of Pedra Negra (11 m) in the north. 

The smallest group of islets in the archipelago is the Estelas, situated 0.92 miles NW of Berlenga. Estela 
Grande and Estelão, the main islands in the group, lie roughly 80 m apart, forming the central nucleus, 
together with the islets of Pedra do Manuel Jorge and Parados. Within a radius of approximately 1.5 km 
there is a group of numerous islets and rocks distributed in an easterly, southern and westerly arrangement. 
This group includes the Parados in the north, Meda do Norte and Meda do Sul in the east, Pedra Redonda 
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and Pedra de Todo o Peixe in the south, the islet of Lobo in the south-east, Pedra da Mula, Grilhão and 
Broeiro further to the south-west and, finally, Sela in the west. Estela Grande has a maximum height of 40 to 
45 m, the cliffs are very abrupt and there is a very small flat area at the top. Estela Grande is crossed E-W 
by a tunnel which is navigable in calm seas. The remaining islets have abrupt slopes and are practically 
inaccessible.  

The Farilhões and Forcadas are two groups of neighbouring islets located approximately 6.8 miles NE of 
Berlenga, both containing sheer cliffs. They include Farilhão Grande, standing approximately 94m high, 
Farilhão in the NE, Farilhão da Cova, Rabo de Asno, Farilhão dos Olhos and Filho do Ferreiro. The lower 
islets of Forcada do Norte and Forcada do Sul lie further away to the SW.  

Lithology 

Berlenga Island and the Estelas, Medas and Cerro da Velha islets are composed of granitic rocks known as 
Berlenga Granite (França et al. 1960) (Figure 11). The granite is calc-alkaline, monzonitic and biotite, with a 
granular, phaneritic (large to fine grained) texture. Two types of granite can be distinguished in Berlenga, 
due to the colour of the feldspars: pink granite and white granite. Most of the island is composed of the 
former, whilst the latter appears in the NE and SW. 

 

Figure 11 - Extract from the Geological Map of Portugal, Sheet 26-C (Peniche), scale 1/50.000 (França et al, 1960). 

The Farilhões and Forcadas islets have a different composition. They contain alternated bands of 
metamorphic rocks, muscovite and biotite gneisses with gneissic schist and micaceous schist, orientated 
NE-SW. The metamorphic series is termed the “Farilhões migmatitic schist complex”. 

Aplito-pegmatitic veins and quartz masses intrude in the granitic and metamorphic rocks of Berlenga and the 
Farilhões and have been mapped to a limited extent. More recent deposits, which have only been identified 
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on Berlenga Island, come from the Pleistocene and correspond to two different levels of beach. They are 
represented by caves and occasional deposits of gravel (França et al., 1960). 

Hydrology and hydrogeology 

The geology and geomorphology of the archipelago do not favour the formation of aquifers or perennial 
rivers. The system of water courses is therefore not well developed, although significant in the Quebrada 
valley and Pombas caves. In the latter case, it is smaller and ends at the small Zé da Carolina gorge. 
However, due to fracturation and certain geomorphological features, small quantities of rainwater from runoff 
may accumulate on a temporary basis. This process occurs in certain caves, such as the Praias do Carreiro 
do Mosteiro and Carreiro da Fortaleza caves. 

The water reserves are incipient and unsuitable for human consumption due to the poor state of the 
reservoirs. This has meant that tanks have had to be built to store freshwater via rainwater catchment, 
supplemented, in times of greater need, by supplies from Peniche delivered by the boats which transport 
water from the mains to the island. 

Soils 

The archipelago is dominated by areas with loose, heterogeneous weathered material remains overlying the 
bedrock; the existing areas of soil being small and highly vulnerable to the effects of the climate are of no 
agricultural value. 

On Berlenga Island the existing soil areas are fragmented and interspersed with granite outcrops and 
regolith (Figure 12). On Velha Island only rocky granite or quartzodiorite outcrops can be identified. On 
Berlenga two types of soil coexist within a small area in an elongated band running NE / SW which is 
bordered and overlooked by apedic areas of rocky granite outcrops. This band consists mainly of litholic 
humic soils composed of granite or quartzodiorite, in consociation with granite or quartzodiorite xeric 
lithosols, the latter characterised as skeletal in the xeric system. This band also contains regularly spaced 
rocky outcrops. 

On the island of Farilhão Grande, the soil origins are identical and there is only one soil area, also following 
the predominant NE / SW orientation of the island, which is smaller than the one on Berlenga and is 
composed of schist or greywacke litholic humic soils, in consociation with schist or greywacke xeric lithosols 
that are also skeletal in the xeric system. The area also contains regularly spaced rocky outcrops and 
regolith material.  

Locally there may exist on any of the islands very small patches of soil with identical characteristics to those 
previously described that cannot be mapped on a scale of 1:5.000. 
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Figure 12- Pedology of the Berlengas archipelago. 

11.4 Oceanographic characteristics 

11.4.1. Characteristics of water masses 

The water mass in the continental shelf region adjacent to the Berlengas archipelago is usually termed North 
Atlantic Central Water (NACW), characterised by salinity levels of between 35.5 and  36.1 and temperatures 
of 12º C to 13º C. The figures for the deeper waters are modified nearer the surface, where surface 
temperatures may rise to 22º C in summer in the presence of a strong thermocline (an area of sharp vertical 
variation in temperature separating the mixed waters of the surface from the stratified waters lower down) 
centred at a depth of 20 m, which develops between the end of spring and October. This thermocline may 
be significantly modified and destroyed by upwelling, as described later, leading to the formation of fronts 
and systems of currents which traverse the Berlengas archipelago. 

At lower depths beneath these central waters, Mediterranean waters (800-200 m) and Labrador waters 
(1200-2000 m) are found, which have no direct influence except via the system of currents associated with 
these water masses which spreads, albeit in an attenuated from, up to the surface. 

11.4.2. Characteristics of the system of currents 

The Berlengas archipelago is situated north of the Estremadura promontory, directly southwest of the 
Nazaré Canyon and west-northwest of Cabo Carvoeiro. The latter is a roughly triangular-shaped coastal 
promontory which influences coastal circulation. 

Given the location of the Berlengas archipelago on the continental shelf, ocean circulation in the vicinity of 
the islands is heavily influenced by the forces that drive the circulation in the shelf which, in this region, are: 
the wind, principally in summer; the northward current in winter; and the tides, which create currents that are 
not as strong as the others but should not be disregarded. 
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Therefore, in order to carry out a detailed analysis of these three components, we will now present a 
description of the system of upwelling which is characteristic of the months from April to September, and 
downwelling, characteristic of the period from October to March, in addition to the tidal current system 
affecting the region near the archipelago. Obviously this division has been made in order to characterise the 
different periods in terms of circulation, bearing in mind that upwelling and northward currents can occur at 
any time of the year. 

Circulation characteristic of the upwelling season 

The upwelling regime begins in spring and is driven by the north winds which start to become prevalent at 
this time of year (Chapter 11.2), at the same time as solar radiation develops a thermocline, typically at a 
depth of 20 m. 

Given the presence of north winds and the rotation of the earth, the transport of surface waters towards the 
open seas begins to develop, leading, in turn, to waters rising up from the depths. This phenomenon is 
known, in oceanographic terms, as coastal upwelling. The deep, cold waters which rise to the surface create 
a coastal band of cooler water which is characteristic of the west coast of Portugal in summer. However, this 
simplified version of the physical phenomenon is complicated by the presence of irregularities in the 
bathymetry of the ocean depths, such as promontories or canyons, irregularities in the coastline, such as 
capes (e.g. Cabo Carvoeiro), bays (such as the Cascais Bay) and stretches in which the coastline changes 
abruptly (e.g. Cabo Espichel or Cabo S. Vicente). A current flowing south parallel to the coast, known as an 
upwelling jet, is associated with this band of cold water. This current interacts strongly with the irregularities 
in the coastline described above and separates itself from the coast, creating re-circulations and vortexes 
downstream. 

These general phenomena apply to the region of the Berlengas archipelago and a brief description is 
therefore included, based on the numerical system implemented by the CESAM (Centro de Estudos do 
Ambiente e do Mar) at the Universidade de Aveiro (Peliz et al. 2007), of how these small-scale phenomena 
can affect circulation in the vicinity of the archipelago. The numerical modelling tool used is the Regional 
Ocean Modelling System (ROMS), which resolves the equations of movement for the oceanic system, and is 
driven at its borders by realistic winds, heat fluxes and radiation. The results of the numerical model are the 
parameters which control ocean circulation or, in other words, the horizontal and vertical speeds (currents), 
stratification (temperature, salinity and density) and pressure which, after validation, may be considered 
reasonably realistic. 

The results of a simulation pertaining to an event of north winds during the summer of 2005 are now 
presented and discussed. These winds are typical of the summer season and popularly known as the 
nortadas. The details of this event are published in Oliveira et al (2009). These results can easily be 
extrapolated to other years and events, given the intrinsic consistency and predictability of the phenomenon 
of upwelling. During the summer of 2005 the wind was blowing as shown in Figure 13, where an episode of 
upwelling involving north winds and lasting approximately one week can be seen.  
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Figure 13 - Speed and direction of wind in the Cabo Carvoeiro region between June and August 2005. The shaded area shows the 
upwelling episode analysed. 

 

Figure 14 shows the changes over time in the surface temperature using the colour scale used by the model 
for the 2nd, 5th, 7th and 9th July. .The development of an upwelling episode and its subsequent relaxation 
(from the 7th to the 9th July) can be observed in this figure. Clearly the geographical location of the 
Berlengas indicates that they are directly affected by the phenomenon of coastal upwelling. The Berlengas 
are located in the cold region of the developing front (green and blue, Figure 14), which separates the cold 
waters that have recently risen up from the warmer ocean waters. Associated with the front, the 
development of an upwelling jet can be observed, which separates itself from the coast due to the presence 
of Cabo Carvoeiro and releases coastal water in the direction of the open seas. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 14 - Changes in surface water temperature estimated by the model for the 2nd, 5th, 7th and 9th July 2005, as a result of the 
upwelling episode identified in Figure 13. 
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Figure 15 shows the patterns for chlorophyll a (the pigment present in most photosynthetic organisms, 
including phytoplankton). In this diagram an area with low chlorophyll values (light blue and green), which 
are due to the effects of turbulence on the development of the phytoplankton, can be seen, associated with 
the separation from Cabo Carvoeiro. The Berlengas are located on the northern axis of the separated jet 
and are clearly affected by it. As the north wind eases together with the coastal jet, the waters near the 
Berlengas present maximum chlorophyll values (green) associated with the development of a local bloom of 
phytoplankton, due to the presence of nutrients, sunlight and low turbulence. 

 
 
 

 
Figure 15 - Changes in chlorophyll a concentration in surface waters estimated by the model for the 2nd, 5th, 7th and 9th 
July 2005, as a result of the upwelling episode identified in Figure 13. 
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Circulation characteristic of the winter season 

In winter, the wind and the ocean circulation conditions create predominantly northward currents which have 
been studied extensively by Peliz et al. (2003, 2005). Saltier and warmer waters from the lower latitudes (the 
Gulf of Cadiz and the Azores current system) head northwards, as shown in Figure 16, produced using 
ROMS numerical simulations (Nolasco and Dubert, 2008, personal information).  

In this diagram a tongue of warmer and saltier water can be observed crossing the Berlengas archipelago as 
it heads north. 

 

 

 

 

 

 

 
Figure 16 - Surface water temperature estimated by the model in a characteristically winter situation. 

 

Circulation induced by the tide 

The regular rise and fall of the sea level, known as tides, creates currents which are called tidal currents. 
These currents act over multiple periods, controlled by specific astronomical cycles which create different 
tidal waves. The progression of tidal currents generates ellipses, which can degenerate into circular or, in 
special cases, into rectilinear movements. 

Marta-Almeida and Dubert (2006) have carried out a study based on numerical modelling of tidal currents for 
the west coast of the Iberian Peninsula. On the basis of this study, Figure 17 highlights the tidal currents for 
the Semidiurnal Principal Lunar M2 and Lunisolar Diurnal K1 waves.  

 

 
 

Figure 17 - Tidal ellipses for the M2 and K1 components calculated using numeric modelling. Ellipses in red and blue indicate 
clockwise and anti-clockwise rotations respectively. 
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The tidal currents for the Berlengas region are amplified by the presence of the Estremadura promontory 
and, in particular, Cabo Carvoeiro, and are approximately polarised in a N-S direction, rotating clockwise. 
The amplitudes of approximately 0.1-0.15 m/s are relatively high in comparison with oceanic tidal currents 
and even with other regions in the continental shelf. The presence of currents resulting from the diurnal 
component K1 should be emphasised in this region. The interaction of the tidal currents with stratification 
gives rise to thet so-called internal tide which creates vertical oscillations in the stratification field and vertical 
mixing, which have been closely studied in this vicinity by Quaresma (2006). 

 

11.4.3. The influence of the Nazaré Canyon 

It is likely that the Nazaré Canyon is also an important factor in the oceanographic dynamics of the region, 
specifically due to the intensification of the upwelling and renewal of nutrients at the surface. Published 
studies are not detailed enough to enable us to deduce the effect that the circulation associated with this 
canyon may have on the region in comparison with the rest of the coast, although research carried out on 
the Monterey Submarine Canyon and other similar systems (Breaker & Broenkov 1994) indicates an 
intensification of the upwelling, with a consequent increase in nutrients and primary production levels. 

These conclusions are based, on the one hand, on the fact that canyons of this type are relatively narrow, 
deep and have a head located very close to the coast. Furthermore, empirical observation, numerical 
modelling and theoretical deduction point to a flow of water (originating in deeper areas that are rich in 
nutrients) that is topographically guided upwards by the canyon.  

The following mechanisms have been indicated as the cause of this upward flow: tidal pumping, non-linear 
effects created by the internal tide (resulting from the interaction between the tidal current and stratification) 
of very large amplitude, and geostrophic flow (i. e. flow resulting from the dynamic balance between the 
gradient of hydrostatic pressure and the rotation of the earth) associated with inclinations in the free surface 
of the ocean that may be caused either by the interaction of slope currents with the bathymetry and 
coastline, or by the effect of (rotational) wind shear near the coast.  

In addition, the transport of coastal sediment from the shelf to the abyssal zones that occurs at the Nazaré 
Canyon (de Stigtera 2007, van Weering et al. 2002) lies at the origin of reflux currents that promote the 
mixing of waters along the canyon. 
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12. Biological characteristics 

12.1 Terrestrial area 

In the terrestrial area of the Berlenga Island and of the several islets the habitats are very scattered. In 
spring, the season of maximum vegetation cover, the ground cover does not rise very high up the rocky 
outcrops and cliffs but is high in the remaining habitats. 

It should be noted that the diversity of flora is greatest in the anthropic areas (the lighthouse and fishing 
village), since both endemic and ruderal species are present, and in areas where there are fewer gulls 
(those dominated by habitats of consolidated gravel and skeletal soils). This abundance of flora is lower in 
areas under greater pressure from colonies of gulls, where Carpobrotus edulis is present and where habitats 
with pioneer vegetation or vegetation adapted to specific situations predominate (rocky outcrops, halophytic 
cliffs). 

We will now provide a brief description of the main types of habitat in the terrestrial area, in order of 
representivity and area occupied. 

 

12.1.1. First type of habitat/land cover: Consolidated gravel. Distribution: Regional 

These areas are characterised by deposits of granite fragments of varying sizes which are found on the 
slopes of almost the entire perimeter of Berlenga Island or occasionally on the plateau, as a result of human 
activity and weathering of the bedrock. This phenomenon, which is the result of fragmentation, deterioration 
and the accumulation of granite over time, is compatible with the age of the granite mass which forms part of 
the island. It contains the rocky habitat described in Annex B-I of Decree-Law no 49/2005 (the Habitats 
Directive) as Vegetated sea cliffs of the Atlantic and Baltic Coasts (1230), with vegetation growing in the 
relatively earthy crevices of the littoral granite rocks exposed to the sea winds. 

Characteristic species 

Hemicryptophyte vegetation with strong prostrate stems or with rosettes of leaves that cling to the soil’s 
surface, including Silene latifolia subsp. mariziana, Echium rosulatum and Calendula suffruticosa subsp. 
algarbiensis. The presence of Angelica pachycarpa and Armeria berlengensis should also be noted. 

Important natural processes 

The natural vegetation reduces erosion and slows down the process of the levelling of the island, creating a 
refuge for biodiversity which includes rare or endemic species such as Angelica pachycarpa and Armeria 
berlengensis. 

Main human impacts 

The main impacts of anthropic origin essentially result from the presence of walkers using the footpaths and 
other accesses to the fishing spots, who sometimes wander beyond the designated areas. The ground 
becomes trampled in these areas and the plants destroyed or damaged, accelerating the process of erosion. 
In addition, in cases where the footpaths run through areas where there is a greater concentration of 
invasive non-native species, there is a risk that these may be dispersed, with the consequent inherent 
impact on endemic species. 
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Relevant management practices 

The main guidelines for management are to prevent the introduction and to control the spreading of non-
native invasive species (Carpobrotus edulis and Oxalis pes-caprae), to ensure that the cleaning of footpaths 
is undertaken selectively in order to preserve the endemic species, to keep the circulation of pedestrians to 
the designated footpaths and to supervise access to the fishing spots 

12.1.2. Second type of habitat/land cover: Skeletal soils. Distribution: Regional 

These are areas with a limited accumulation of soil or with very compact soil which occur mostly in the 
highest and flattest zone on Berlenga. 

Characteristic species 

Small plants with branches or leaves arranged in rosettes: Herniaria berlengiana, Crassula tillaea, Trifolium 
suffocatum, Poa infirma, Evax pygmea subsp. pygmea, Plantago coronopus, etc. This early vegetation is 
succeeded by a group of larger-sized and more generalist species such as Silena sabriflora and Pulicaria 
microcephala. 

Important natural processes 

The natural vegetation reduces the effects of erosion and slows down the process of the levelling of the 
island. 

 

Main human impacts 

The main impacts of anthropic origin essentially result from the presence of walkers using the footpaths and 
other accesses to the fishing spots, who sometimes wander beyond the designated areas. The ground 
becomes trampled in these areas and the plants destroyed or damaged, accelerating the process of erosion. 
In addition, in cases where the footpaths run through areas where there is a greater concentration of 
invasive non-native species, there is a risk that these may be dispersed, with the consequent inherent 
impact on endemic species. 

Relevant management practices 

The main guidelines for management are to prevent the introduction and to control the spreading of non-
native invasive species (Carpobrotus edulis and Oxalis pes-caprae), to ensure that the cleaning of footpaths 
is undertaken selectively in order to preserve the endemic species, to keep the circulation of pedestrians to 
the designated footpaths and to supervise access to the fishing spots. 

 

12.1.3. Third type of habitat/land cover: halophytic cliffs. Distribution: Regional 

The steeply sloping cliffs overlooking the sea are exposed to salty sea winds (marine spay). They contain 
three of the rocky habitats described in the Directive on Habitats (Decree-Law no 49/2005): Where Suaeda 
vera is the dominant species, the habitat is the Mediteranean and thermo-Atlantic halophilous scrubs, 
subype Suaeda vera communities (1420pt5). In cases where the vegetation is generally dominated by 
Crithmum maritimum the habitat is termed Vegetated sea cliffs of the Atlantic and Baltic Coasts (1230) and 
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in cases where Cochlearia danica is dominant, the habitat is Salicornia and other annuals colonising mud 
and sand, subtype Annual Atlantic sea cliff vegetation (1310pt5)’. 

Characteristic species 

The characteristic species in this community are Suaeda vera, Crithmum maritimum, Lavatera arborea, 
Spergularia rupicola, Cochlearia danica, Dactylis marina and Armeria berlengensis. In terms of fauna, some 
zones are especially important for seabirds which nest, in particular, in the steeper areas. 

 
Important natural processes 

The natural vegetation reduces erosion and slows down the process of the levelling of the island, creating a 
refuge for biodiversity which includes rare or endemic species such as Angelica pachycarpa and Armeria 
berlengensis. 

Main human impacts 

The main impacts of anthropic origin essentially result from the presence of walkers using the footpaths and 
other accesses to the fishing spots, who sometimes wander beyond the designated areas. The ground 
becomes trampled in these areas and the plants destroyed or damaged, accelerating the process of erosion. 
People approaching the nesting areas of seabirds, either to observe them directly or to fish, is another factor 
which disturbs the species. 
 

Relevant management practices 

Management includes keeping pedestrians within the designated areas, supervising access to fishing spots, 
imposing restrictions on access to nesting areas, organising/regulating the observation of wildlife species 
and restrain fishing activities near the cliffs during the nesting season. 

 

12.1.4. Fourth type of habitat/land cover: rocky outcrops. Distribution: Regional 

Rock formations containing numerous crevices where small-sized or scattered vegetation (creepers) grows, 
in Halonitrophilic scrub (1430) and Cliffs with Atlantic and Baltic coastal vegetation (1230) habitats. 

Characteristic species 

Frankenia laevis, Lobularia maritima, Umbilicus rupestris, Armeria berlengensis, Angelica pachycarpa and 
Herniaria lusitanica, amongst other species, are common. 

Important natural processes 

The natural vegetation reduces erosion and slows down the process of the levelling of the island, creating a 
refuge for biodiversity which includes rare or endemic species such as Angelica pachycarpa, Herniaria 
lusitanica and Armeria berlengensis. 
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Main human impacts 

The main impacts of anthropic origin essentially result from the presence of walkers using the footpaths and 
other accesses to the fishing spots, who sometimes wander beyond the designated areas. The ground 
becomes trampled in these areas and the plants destroyed or damaged, accelerating the process of erosion.  
 

Relevant management practices 

The main guidelines for management are keeping the movements of pedestrians within the designated 
areas and supervising access to the fishing spots. 

12.2 Marine area 

12.2.1 First type of habitat/land cover: Littoral system. Distribution: Regional 

Corresponds to the sea depths ranging from the zone above tide level (but affected by breaking waves) to a 
depth of 200 m, which is the average depth of the edge of the continental shelf on the Portuguese coast. 

These areas are important for fish species of commercial interest and also as feeding and gathering areas 
for cetaceans and for the seabirds that nest on the Berlengas. 

Includes the Reefs (1170) habitat from the Habitats Directive, which is composed of rocky substrates and/or 
other substrates of biological origin (Sabellaria reefs). It supports benthic animal and vegetation 
communities, in addition to the associated non-benthic communities. It is a habitat characterised by a very 
high level of biological diversity and has a very marked seasonal growth in algae populations, which in 
spring and summer dominate the entire subaquatic landscape up to the depths where there is sufficient light 
(c. 30 m). 

Another habitat of importance to conservation is described in the Habitats Directive as ‘submerged or 
partially submerged sea caves (8330). On the beds where shifting sediments predominate there are 
suspension and deposit feeding endobenthic organisms. 

Characteristic species 

Characteristics species of the tidal zone are Fucus spiralis, Ulva rigida, Melaraphes neritoides, Chthamalus 
montagui, Mytilus galloprovincialis; Pollicipes pollicipes, Palaemon serratus and Parablennius spp. 

Species characteristic of the lower zones are Cystoseira usneoides, Laminaria ochroleuca, Codium spp., 
Actinia equina, Anemonia sulcata, Spirographis spallanzanii, Octopus vulgaris, Paracentrotus lividus, 
Marthasterias glacialis, Maja squinado, Palinurus elephas, Galathea strigosa, Cionia intestinalis Clavelina 
lepadiformes, Epinephelus marginatus, Conger conger, Dicentrarchus labrax and Diplodus spp.. 

Important natural processes 

Corresponds to the euphotic zone in which the main primary ocean production processes take place, 
sustaining high phytoplankton and macroalgae biomasses, in addition to fish and planktonic and benthic 
invertebrates. Intense exchanges take place between the pelagic and benthic domains via the shower of 
detritus, the production of benthic invertebrate larvae and trophic interactions. Important fish and 
invertebrate populations of high commercial value can be found in this zone, which also serves as a feeding 
habitat for seabirds and marine mammals. 
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Main human impacts 

Despite current legislation that enables the RNB to restrict commercial fishing and shellfish gathering, (the 
following are forbidden: the use of trawling equipment and gill nets, the use of habitat traps, underwater 
fishing, unlicensed harvesting of goose barnacles, fishing for sea perch and seaweed gathering), these 
restrictions are often ignored and some activities are practised illegally. 

Amongst the equipment used illegally within the protected marine area, the use of trawling gear is perhaps 
the most harmful to the marine environment and is often related to the presence of vessels operating with 
this type of equipment within the RNB area. Amongst other illegal activities, there is also evidence of 
underwater fishing, mainly in the Farilhões zone, and the out-of-season harvesting of goose barnacles, 
harvesting in forbidden zones and harvesting with the use of self-contained diving gear. 

The following also occur: 

• Damage to sea beds with consequent effects on associated algae due to erosion caused by the 
anchors and grapnels used to moor recreational craft; 

• An increase in rubbish, particularly plastics, left by some tourists who visit the beach and the island 
in general, and which end up in the sea; 

• A reduction in water transparency due to the enrichment of nutrients following the discharge of 
waste waters produced in the Bairro dos Pescadores and Fortaleza which have not been properly 
treated. 

 

Relevant management practices 

Management guidelines include increased monitoring to prevent the use of illegal fishing equipment or 
activities. Within this context, particular relevance has been placed on the management of goose barnacle 
harvesting by zoning the collection areas and involving the shellfish gatherers themselves, who have formed 
a local association in order to develop activities that will directly or indirectly promote the conservation and 
economic sustainability of this resource.  

In addition, other management practices are being implemented, namely the organisation of recreational and 
leisure activities, the organisation of nature sport activities, regulation of the mooring of vessels and the 
establishment of mooring zones, restrictions on access to the caves and the treatment of waste water before 
its release into the sea.  
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12.2.2 Second type of habitat/land cover: Deep sea. Distribution: Regional 

These areas are located below 200 m and are characterised by deep waters, reaching depths of up to 520 
m. They correspond to a limited area of the slope of the Nazaré Canyon in the northern zone of the Reserve 
and have a rocky substrate. 

Characteristic species 

The steep slopes in this zone are dominated by a mixture of suspension-feeders such as corals 
(Scleractinia), in particular Lophelia pertusa, gorgonia (Alcyonidae), sea fans (Pennatulidae), anemones 
(Actiniaria) and sea urchins (Echinoidea) Cidaris cidaris. 

Important natural processes 

This is a transition area between the coastal shelf and the deep sea, characterised by ascending currents 
that are rich in nutrients and by intense sediment flows transporting phytodetritus to deeper zones. It 
supports a diversity of suspension and deposit-feeding megafauna. 

Main human impacts 

Despite current legislation enabling the RNB to restrict commercial fishing and shellfish gathering in the 
protected area, involving the banning of certain activities, these restrictions are often ignored and some 
activities are practised illegally. 

Relevant management practices 

The management of these areas essentially includes increased monitoring and the use/encouragement of 
traditional fishing activities in order to make economic activities more compatible with the conservation of 
resources. 
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13. Conservation function 

13.1. Contribution to the conservation of landscape and ecosystem biodiversity 

Most of the natural assets with high conservation values of the porposed Biosphere Reserve are located in 
the Berlengas archipelago. The importance of the Berlengas as an island ecosystem, the biological value of 
the surrounding marine area, its great botanical interest, its role as a nesting habitat and stopping place on 
marine avifauna migratory routes and the presence of an underwater archaeological heritage all combined to 
ensure that in September 19812 the archipelago was classified as a Nature Reserve.  

In 1998, the Berlenga Nature Reserve was reclassified3, taking the new legal framework for protected areas 
into account (Decree-Law no 19/93 of 23 January). It became known as the Reserva Natural das Berlengas, 
which consisted of the entire Berlengas archipelago and a marine reserve area, and was incorporated into in 
the national network of protected areas. 

The value and importance of this area for the conservation of biodiversity at European level were 
subsequently recognised when it was classified as a Special Protection Zone (ZPE) for Wild Birds (Directive 
79/409/EEC) and became part of the Natura 2000 Network (Habitats Directive 92/43/EEC). 

Habitats of particular importance to the conservation of biological diversity include those which are classified 
under the Habitats Directive (Directive 92/43/EEC, which was transposed into national law in Decree-Law no 
49/2005), namely: 

• 1170 Reefs 
• 1230 Vegetated sea cliffs of the Atlantic and Baltic Coasts 
• 1310 Salicornia and other annuals colonizing mud and sand 
• 1420 Mediterranean and thermo-Atlantic halophilous scrubs (Sarcocornetea fruticosi) 
• 1430 Halo-nitrophilous scrubs (Pegano-Salsoletea) 
• 8330 Submerged or partially submerged sea caves 

 

The reefs (1170) of rocky origin and submerged or partially submerged sea caves (8330) merit special 
mention as areas where benthic plant and animal communities occur (some of which are of great economic 
value and importance to the local community) and where there are also associated non-benthic communities 
in a reasonable state of conservation. The coastal cliffs exposed to the strong sea winds are also especially 
important since vegetation can grow in the relatively earthy crevices in the littoral granite rocks (1230), a 
habitat that occurs in only one other site in Portugal. 

A series of measures have been designed for the Reserve in order to preserve this heritage, which includes 
species and habitats that are of great ecological, scientific and economic value. The proposed measures 
form part of the Plano Sectorial da Rede Natura 2000 and the Plano de Ordenamento da Reserva Natural 
das Berlengas. 

The area directly benefits the local population, who have recognised the importance of preserving its natural 
and landscape resources. The classification of the Berlengas as a Biosphere Reserve would therefore 
                                                 
2 Decree-Law no. 264/81 of 3 September 
3 Regulatory Decree no 30/98 of 23 December 
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reinforce the development of projects which aim to improve the quality of life of the populations, whilst also 
ensuring the conservation of biodiversity and the landscape assets which the Reserve enjoys. 

13.2. Conservation of species biodiversity 

We now present the most important features of the value and importance of this area in terms of 
conservation of species diversity. 

13.2.1. Marine flora 

The marine flora of the Berlengas archipelago is acknowledged to be of great biological interest. However, 
although the marine area represents approximately 96% of the total Candidate Biosphere Reserve area, no 
works on this subject have yet been published in international scientific journals and the existing references 
relate to only two published reports (Gaspar, 1993 and Bengala et al. 1997 by the IMAR - Instituto do Mar, 
Centro Interdisciplinar de Coimbra).  

In the work produced by Gaspar, developed from 10 sampling seasons each involving one dive (at -5 to -25 
m), 56 species of macroalgae were collected (14 of which were the first records for the Berlengas region and 
two for the algall flora of Portugal). Of these, 5 species were from the Chlorophyta division, 12 from the 
Phaeophyta division and 36 from the Rhodophyta division (Chapter 19.4.1). No major differences were 
detected between the north and south coasts of Berlenga Island but one particular place (the Primavera site) 
stood out for its great diversity in terms of the quantity, size and variety of species. This was also where 
Scinaia forcellata was found. In the Estelas there was less species diversity and the dominant population 
was composed of bryozoans, sponges and hydrozoans. Also in this zone (Medas), in contrast to the 
populations on Berlenga Island, the author emphasised the abundance of Rhodophyta algae. 

The work developed by the IMAR research group in 1997 had a different aim. The researchers were 
involved in four sample collecting sessions (in November 1995, March 1996, June 1996 and September 
1996) with the main aim of establishing seasonal variations for some of the more important species. In 
relation to the Chlorophyta, the community is dominated by four species of Codium (C. elongatum, C. 
vermilara, C. tomentosum, C. adhaerens), the most abundant of which, on Berlenga Island, was Codium 
elongatum. This species presents a vary marked seasonality, with very high biomass figures in October (290 
g m-2) and a dramatic reduction in winter and spring (2 g m-2). In relation to brown algae, the most abundant 
species is Fucus spiralis, which develops in belts just above the low tide mark in areas with medium 
hydrodynamism. The maximum biomass for this seaweed occurs in November (612 g m-2) and the minimum 
in March (149 g m-2) i.e. after winter and before the reproductive period. The most representative species of 
red algae are Asparagopsis armata, an invasive exotic species, and various species of coralline algae. 
Asparagopsis armata achieves maximum biomass in June, with figures in the order of 3131 g m-2, and 
minimum biomass in November (0.1 g m-2). 

With regard to their state of conservation, the only algae that are known to be becoming rarer are the brown 
algae of the Laminaria family (Laminaria hyperborea, L. ochroleuca, Sachorizza polysiches), although the 
reasons for this reduction over time are unknown. The work that has been carried out serves to emphasise 
the need to protect certain areas that have greater specific diversity and the need to take particular care in 
spring, the reproductive season for algae. 

According to Bengala et al. (1997), the reasons for the abundance and wealth of the Berlengas algological 
flora are related to the low level of anthropogenic influence, the great transparency of the waters during the 
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growth season leading to high growth rates, and the hard, rough quality of the rocky substrate which 
provides an ideal surface for attachment. 

Recent observations, as yet unpublished (the FCT POCTI/BSE/48918/2002 project “Global related changes 
in the Portuguese marine flora over a long time scale”,) indicate that there are many species in the 
Berlengas that have been catalogued for the first time in the Iberian Peninsula, in particular species that had 
only previously been referenced for the Mediterranean (Rui Santos, Universidade do Algarve, personal 
information). 

In the archipelago region there are no populations of vascular marine plants. 

 

13.2.2.Terrestrial flora  

In phytogeographical terms the Berlengas archipelago is located in the Gaditano-Onubo-Algarvian province, 
more specifically in the Berlengas Superdistrict, which has particular geological (granites and gneisses) and 
climatic characteristics (termo-Mediterranean) that are reflected in the flora and vegetation that occur on the 
islands. The main existing phytosociological associations are Scrophulario rupicolae-Armerietum 
berlengensis, Scrophulario sublyratae-Suaedetum verae and Sagino maritimae-Cochlearietum danicae 
(Costa et al, 1998). 

The islands are practically devoid of trees, with the exception of a few small fig (Ficus carica) or olive (Olea 
europaea) trees, and the vegetation is essentially dominated by perennial or annual weeds. The main 
vegetation formations occur in mosaics and are usually very fragmented, reflecting the topographic and 
edaphic heterogeneity of the islands (Tauleigne Gomes et al, 2004). 

However, its unique characteristics, namely its geography and climate, have led to the speciation of three 
floristic endemisms. Therefore, from amongst a  floristic array of 135 taxa present on the archipelago, 
Armeria berlengensis, Herniaria lusitanica subsp. berlengiana and Pulicaria microcephala, all taxa endemic 
to the Berlengas. stand out in terms of their enormous conservation value, with the first two appearing in 
Annex II of the Habitats Directive. 

Armeria berlengensis has a well-defined and agreed taxonomid status, despite its similarities to A. pungens 
and A. welwitschii, which are both continental and with which hybridisation can occur (Castroviejo et al, 
1990). Despite Herniaria berlengiana being treated as a subspecies of Herniaria lusitanica within the Iberian 
flora, it is still an endemic Berlengas taxon with its own individual habitat and habits (Castroviejo et al, 1990). 
In the opinion of some writers, the composite Pulicaria microcephala, although it has its own characteristics 
and habitat, appears to be a variety of P. paludosa, which is found on most of the Portuguese Atlantic coast 
(Franco & Afonso, 1984). Nevertheless, the population on the Berlengas archipelago still remains singular 
and it will be necessary to undertake more studies in order to clarify its true taxonomic status. 

Among the other taxa there are some which, although not endemic to the Berlengas, have a limited 
geographic distribution. These may be Iberian endemisms or occur only in the Iberian Peninsula and North 
Africa, such as Angelica pachycharpa (in Portugal this taxa is found only in the Berlengas), Calendula 
suffruticosa subsp. algarbiensis, Echium rosulatum, Linaria amethystea subsp. multipunctata, Narcissus 
bulbocodium subsp. obesus, Silene latifolia subsp. mariziana, Silene scabriflora and  Scrophularia sublyrata 
(the last three taxa also occur in Morocco). Table 2 lists the species of greatest conservation importance 
found in the proposed Biosphere Reserve. 
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Table 2 - List of taxa of greatest conservation importance found in the Reserve. 

Scientific name Status 

Angelica pachycarpa Lange Ex; Ra; Cs. Eu; CR; EIb 

Armeria berlengensis Daveau Vu; Cs. Eu; DH II, IV; CR; ELu 

Calendula suffruticosa Vahl subsp. algarbiensis (Boiss.) Nyman EIb 

Echium rosulatum Lange EIb 

Herniaria lusitanica Chaudhri subsp. berlengiana (Chaudhri) Franco [Herniaria 
berlengiana (Chaudhri) Franco] 

Vu; Ra; Cs. Eu; DH II, IV; VU; Elu 

Linaria amethystea (Lam.) Hoffmanns. & Link subsp. multipunctata (Brot.) Chater & 
D.A. Webb 

EIb + Mar 

Narcissus bulbocodium L. subsp. obesus (Salisb.) Maire DH-V, EIb + Mar 

Plantago coronopus L. subsp. occidentalis  (Pilger) Franco ELu 

Pulicaria microcephala Lange VU; ELu 

Scrophularia sublyrata Brot. Vu; DH-V; EIb 

Silene latifolia Poiret subsp. mariziana (Gandoger) Greuter & Burdet EIb 

Silene scabriflora Brot. EIb + Mar 

Key: 
CR: Critically endangered, according to the IUCN Red List Categories – Version 3.1. 
Cs. Eu: species included in the "List of Rare, Threatened and Endemic Plants in Europe", Nature and Enviroment, nº14 e  nº27, Strasbourg, 
Conselho da Europa (1977 e 1983)  
DH: Annex II, IV  V: species included in the annexes to the Habitats Directive  
EIb + Mar: Iberian and Moroccan endemism 
EIb: Iberian endemism 
ELu: Lusitanian endemism 
Ex: Species at risk of extinction 
Ra: Rare species 
Vu: Vulnerable species 
VU: Vulnerable, according to the IUCN Red List Categories – Version 3.1. 
 
 

 

Figure 18- Armeria berlengensis. 
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13.2.3. Marine phytoplankton and zooplankton 

Pelagic marine ecosystems are open systems characterised by the existence of few barriers to circulation, in 
which biological processes occur on scales that may extend to thousands of kilometres. Some of the 
characteristic scales that are of great importance to the pelagic ecology of the ocean are: 0.01 m, relevant 
for the diffusion of nutrients and for the movement and feeding of phytoplankton and zooplankton; 100 m, 
corresponding to the euphotic layer and the vertical migration of zooplankton; 100 000 m, where the effects 
of vortexes and coastal upwelling can be noted; 1 000 000 m, where basin wide gyratory currents occur. 

Little is known about plankton ecology in the Berlengas archipelago region and to the best of our knowledge 
only one study has been produced on the zooplanktonic community in the archipelago. However, given the 
spatial continuity of the pelagic systems and the interdependence of the abovementioned scales, the 
planktonic processes on the archipelago cannot be separated from those which occur in broader domains 
extending to the Portuguese continental shelf and the North Atlantic in general. The location of the 
archipelago, next to Cabo Carvoeiro and at the top of the slopes of the Nazaré Canyon may, however, 
contribute to the existence of certain specific features that are important in terms of conservation. 

The occurrence of coastal upwelling in spring and summer along the entire Portuguese coast is one of the 
most striking features of the oceanography of the region and is responsible for replenishing nutrients and 
intense primary production in these seasons. The coastal phytoplankton and zooplankton communities are 
typical of an upwelling ecosystem, presenting biomasses in the summer of up to 1 order of magnitude 
greater than those which occur during the winter months (Cunha 1993a). The presence of Cabo Carvoeiro 
originates an upwelling jet in the archipelago region that is likely to intensify local primary production and 
create intense phytoplankton blooms. It is also believed that the nearby Nazaré Canyon plays an important 
role in replenishing nutrients, as described in Chapter 11.4. 

There are no specific studies on the phytoplankton populations in the Berlengas archipelago and 
observations on phytoplanktonic processes on the Portuguese coast are rare and difficult to access. The 
ecological processes likely to affect phytoplankton dynamics in the region have already been discussed 
(Chapter 11.4). Moita & Vilarinho (1999) present an inventory of phytoplankton species on the Portuguese 
coast, based on a review of restricted circulation literature, IPIMAR cruise reports and unpublished 
observations on the monitoring programme for toxic phytoplankton blooms. The inventory lists a total of 502 
species and other taxa of diatoms, dinoflagellates, coccolithophorids and flagellates, for which occurrences 
have been registered in the waters of the continental shelf north of Cabo da Roca. There are no known 
conservation problems associated with these phytoplankton species. 

Pardal & Azeiteiro (2001) present basic information on the constitution of the zooplankton community in the 
region of the Berlengas archipelago, on the basis of 2 cruises undertaken in November 1997 and May 1998. 
Queiroga et al. (2005) report on the influence of an upwelling episode that occurred in the summer of 1995 
on the horizontal distribution of zooplankton in the Aveiro region. The latter study showed that upwelling 
fronts are an important component in the structuring of the zooplankton community on the north coast of 
Portugal, resulting in distinctive associations of species briefly separated by the front. In addition to the most 
typical holoplankton taxa, both studies indicate that meroplanktonic forms, above all invertebrate larvae, are 
important constituents of the zooplankton on the coast of Portugal. 

Chapter 19.4.2 lists the most abundant species and other taxa recorded in these two studies. All of these 
species are typical of the neritic waters of the Atlantic and Mediterranean Subregions Palearctic Region 
(Queiroga et al. 2005). 
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13.2.4. Marine invertebrates 

The invertebrate marine fauna of the Berlengas archipelago has not been studied systematically. The 
seasonal dynamics of some species of fauna from the rocky substrate of the littoral zone was studied by 
Bengala et al (1997), but the study did not state the methodologies used and is therefore of limited use in 
describing the composition of the community. More recently, two studies were undertaken, allowing for a 
survey of the species present in the Berlengas archipelago (Morgado et al 2008; Rodrigues et al., 2008) and 
accounting for 101 species of sublittoral invertebrates from the rocky substrate and 222 species from rocky 
and soft substrates, respectively (Chapter 19.4.2). 

The study by Morgado et al. was based on a series of 70 SCUBA dives at depths of up to 25 m (between 
December 2006 and March 2008) from a series of 11 stations distributed along the north, south-east and 
south faces of Berlenga Island. Species were identified by in situ observation based on photographs and by 
gathering samples for laboratory analysis. The study by Rodrigues et al. (2008) was also based on over 600 
SCUBA dives from many different locations in the Berlengas archipelago up to a bathymetry of 55 metres. 
Species were also identified on the basis of photographs taken during the dives, with the aid of around 50 
international specialists. The type of samples used in both studies, essentially using only visual counts, only 
enabled the most conspicuous species to be detected. In addition, many of these species, above all the 
Porifera and Cnidaria phyla and the Urochordata phylum, are habitat builders, providing a secondary 
substrate for a wide variety of smaller species. Therefore this list does not claim to be exhaustive in terms of 
the diversity of the sublittoral macroinvertebrate marine fauna of the Berlengas archipelago. 

The species identified are typical of the Palearctic and Mediterranean regions. 

Amongst the marine invertebrates present in the tidal zone, special mention should be made of the goose 
barnacle (Pollicipes pollicipes), due to its commercial value. Harvesting has been regulated since 2000 and 
to this end the area has been zoned into three sectors (sector C, where harvesting is forbidden, sector A 
where it is only permitted in even years, and sector B where it is only permitted in odd years). 

In 2005, goose barnacle density (the percentage of primary cover of the hard substrate) was similar in all 
three sectors. Significant differences were found between the percentage of goose barnacle cover in the 
lower part of the intertidal zone which is harvested more intensively (lower barnacles; 6%), and the 
percentage of goose barnacle cover beyond the intertidal zone (upper barnacles; 41%). The biomass (dry 
weight) in 15x15 cm areas containing goose barnacles was significantly higher for the upper barnacles (an 
average of 162 g) than for the lower barnacles (an average of 65 g) and no differences were found in the 
biomasses for the three sectors. The analysis of goose barnacle size showed that the lower barnacles were 
larger than the upper barnacles and that, again, there were no significant differences between the three 
sectors. 

However, percentage estimates for the areas recently harvested within the three sectors, produced by 
analysis of photographicic and video images obtained in the field, were different in the three sectors in 
summer (the area recently harvested in sectors A and B was almost double (6%) that of sector C (3%)) and 
similar across the sectors at the start of winter (<3%).  No significant differences were found over the three 
sectors in relation to the number of young barnacles attached to adults, but the values were much higher for 
the upper than the lower barnacles. 

The main season for the settlement of larvae is July to October, according to a study carried out on the 
Alentejo coast (Cruz, 2000). Therefore, the recovery of the harvested areas depends on time of year, and 
this is very much aided if some of the barnacles near the groups being harvested are not removed at this 
time. Goose barnacles are distributed gregariously and the actual adults form a very important substrate for 
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the attachment of the larvae of the species, so that recovery in the harvested areas is achieved much more 
easily if they are left untouched.  

13.2.5. Marine ichthyofauna  

Seventy six species of fish (Rodrigues et al., 2008) have been catalogued for the Reserva Natural das 
Berlengas area (Chapter 19.4.2). This number includes the small pelagic sardine (Sardina pilchardus), 
Atlantic mackerel (Scomber scombrus), chub mackerel (Scomber japonicus) and horse mackerel (Trachurus 
trachurus), which are the most important fish caught with the seine nets mainly used by the light fishing 
boats from Peniche. In addition, the presence in the RNB area of the conger eel (Conger conger) and some 
species of ray (Raja spp.) deserve special mention, since they are also unloaded in large quantities in the 
port of Peniche. 

The largest family in terms of species is Sparidae, with 11 different species. This group includes 
commercially important species such as white seabream (Diplodus spp.), common seabream (Pagrus spp.) 
and gilthead seabream (Sparus aurata). It is, without doubt, the most sought-after group by anglers, a legal 
activity which takes place all year round in the protected marine area and particularly in the Estelas zone, 
considered the area richest in fish within the Reserve. 

One of the conservation problems associated with this group of vertebrates is that the dusky grouper 
(Epinephelus marginatus) is found in the Reserve area. This species belongs to the Serranidae family and is 
considered “At Risk” by the IUCN (International Union for Conservation of Nature and Natural Resources), 
appearing on its 2007 list of endangered species. It is sought out by many, especially those involved in 
underwater fishing. 

13.2.6. Herpetofauna  

The Berlengas herpetocenosis consists of a very dense population of Podarcis carbonelli berlengensis and a 
population of Lacerta lepida which currently does not amount to 10 individuals. Both populations have 
remained isolated on the archipelago since the last ice age and have developed their own unique behaviour 
and/or morphology. 

The Berlengas wall lizard (Podarcis carbonelli berlengensis) is an endemic subspecies of the Portuguese 
fauna with specific characteristics derived from the insularity to which it has been subjected and therefore 
has a high intrinsic value. Until very recently, on the basis of its morphological characteristics, it was 
considered that the population on Berlenga Island constituted a subspecies of Podarcis bocagei: Podarcis 
bocagei berlengensis. However, genetic studies have shown that the individuals on this island do not differ 
genetically from the mainland populations of Podarcis carbonelli, although they may be larger, and should be 
designated Podarcis carbonelli berlengensis (Sá-Sousa et al. 2000, Harris & Sá-Sousa 2001, Sá-Sousa & 
Harris 2002). 

This subspecies is characterised and distinguished from mainland types by its ventral markings (white 
scales shaded with black), its large body size, robust appearance and more rounded snout. Morphological 
differences have also been found between the Berlenga Island and Farilhão Grande populations (Luz et al. 
2006). 

In conservation terms, it is a very valuable species which, according to the Livro Vermelho dos Vertebrados 
de Portugal (Red Data Book for Vertebrates in Portugal ICN, 2006) has “Vulnerable” status.  
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The species Lacerta lepida is the largest European lizard and exists only in the south of France, northern 
Italy, Spain and Portugal. Populations are becoming rare in Italy and France, where they appear to be being 
replaced by other lacertidae. Until relatively recently the Portuguese and Spanish populations were 
considered abundant, but rising urbanisation and widespread use of pesticides in agriculture have 
contributed to a dramatic reduction in numbers in recent decades. There are twelve insular populations, two 
in France, nine in Spain and only one in Portugal, on Berlenga Island. However, according to population 
genetic studies (Paulo & Dias 1999) there is no marked differenciation between the samples from Berlenga 
Island and the other samples, nor within the group of samples from central western Portugal, pointing to 
some degree of gene flow between the populations. It is therefore likely that the Berlenga colonisation was 
post-ice age, possibly occurring between 6,000 and 8,000 years before present, and the Berlengas form 
should not be considered a subspecies. 

On Berlenga Island most of the plateau areas are arid, heavily affected by wind erosion and characterised 
by an almost total absence of soil. In the few valleys which are the result of erosion of some of the less 
resistant faults, soil deposition is significant to a certain extent and reaches depths of roughly one metre. 
There is also a little more atmospheric humidity and these are therefore the only places to sustain annual 
and perennial plants. The soil areas are also the only places where burrows are feasible and it is here that 
all the animals whose way of life requires this kind of shelter are concentrated, including Lacerta lepida. 

Faced with these restrictions, Lacerta lepida adapted to a colony lifestyle which involved, amongst other 
consequences, the selection of less aggressive individuals than their mainland counterparts, capable of 
ritualising agonostic behaviour. This must have been the fundamental factor that enabled them to survive in 
circumstances in which the population was concentrated in a small area (Vicente & Paulo, 1989). 

Data has been available on the monitoring of the Lacerta lepida population on Berlenga since 1984, when 
the population was below 200. In 1996 the population plummeted sharply to only 25. In addition to this 
decline in numbers, the area occupied by the species also shrank. This decline seems to have been caused 
initially by a lower survival rate in the pre-natal phase, with Rattus rattus preying on eggs and on first year 
juveniles. 

In the absence of any type of intervention, the population diminished rapidly due to intrinsic factors 
originating in the already reduced numbers, accelerated by the persistence of extrinsic factors, such as 
predation by rats, gulls and dogs. 

In an attempt to save the population from extinction, in addition to eradicating the gull population and 
controlling the rats, efforts also included capturing individuals for breeding in captivity and corresponding 
restocking, with 15 individuals reintroduced in 1999 and 6 in 2000. 

According to the latest available data, the Lacerta lepida population consisted of less than 10 individuals in 
2001 (Maymone et al. 2001). 

13.2.7. Avifauna 

In the case of birds, although not a great many species are represented, the fact that the archipelago lies in 
a biogeographic transition area is especially relevant since some species that nest here are either at the 
southernmost or northernmost limits of their distribution area. 

The avifauna of the Berlengas archipelago is important above all in terms of seabirds. In fact, in addition to 
the great diversity that can be observed in the surrounding waters, the archipelago is an important nesting 
area for these birds, with 7 species having been recorded as nesting in there: the yellow-legged gull (Larus 
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cachinnans), lesser black-backed gull (Larus fuscus), black-legged kittiwake (Rissa tridactyla), common 
shag (Phalacrocorax aristotelis), Cory’s shearwater (Calonectris diomedea), common guillemot (Uria aalge) 
and Madeiran petrel (Oceanodroma castro). 

Larus cachinnans is by far the most abundant species and its presence has increased markedly over the 
years. The nesting population amounted to around 1,000 pairs in 1939 and rose consistently to 
approximately 32,000 birds in 1995, then fell as a result of the introduction of various management 
measures (elimination of fledged individuals and destruction of eggs) to little more than the current total of 
20,000 individuals (Lockley, 1952; ICN, 2007). 

The seagull population also seems to affect the water quality of Berlenga beach. Yearly monitoring programs 
frequently shows that the water quality tends to have high levels of total coliforms and Escherichia coli when 
the human presence is residual (May and June). This fact suggests that a source of nonpoint faecal pollution 
other than sewage discharge is contributing to water quality degradation. DNA analysis on coliform bacterial 
populations present on the water revealed that a significant percentage is originated from seagull faeces. 
Several studies performed around the world, and particularly in Berlenga, have shown that seagull faeces 
may carry human pathogens and may contribute to its dissemination (Poeta et al 2008). 

At the other end of the scale, as a nesting species Uria aalge is on the verge of local extinction, given the 
gradual decline in the population from 6,000 pairs in 1939 (Lockley, 1952) to no more than a dozen 
individuals nowadays. The reasons for the decline are not clear, but the following, not necessarily mutually 
exclusive, have been put forth by the scientific community: environmental changes leading to a modification 
of the marine trophic web, the replacement of fishing nets made by natural fibers for those made of 
synthethic fibers, and increased predation stress by seagulls on juveniles. The Berlengas archipelago marks 
the southernmost limit of the distribution area for this species and is also it’s only nesting area in Portugal.  

Rissa tridactyla is also becoming rarer and has not nested in the area in recent years. As with the previous 
species, the southernmost limit of the distribution area for this species coincides with the Berlengas 
archipelago. 

According to Lecoq (2003), the Calonectris diomedea nesting population increased in the 1980s, with the 
highest number of 123 pairs recorded in 2002. Later estimates, based on more rigorous counts undertaken 
in 2005, indicated approximately 250-300 breeding pairs on Berlenga Island and 450-500 on Farilhão 
Grande, making a total of 700-800 pairs on the archipelago (M. Lecoq, personal information). Some mild 
management measures for this population have been implemented, consisting essentially of promoting 
nesting conditions by constructing artificial cavities that can be used as nests. It should be noted that in 
continental Portugal the Berlengas archipelago is the only place where this species breeds, and its 
distribution extends further south. 
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Figure 19 - Calonectris diomedea. 
 

The Phalacrocorax aristotelis population has also increased gradually and the size of the nesting population 
was estimated at 79 to 105 pairs in 2002 (Lecoq 2003). In mainland Portugal the Berlengas archipelago 
harbours the most important reproductive nucleus in the country. 

It should also be noted that the archipelago houses the only known colony of Oceanodroma castro close to 
the European mainland, which has an estimated population of 200-400 pairs (Granadeiro et al. 1997).  

In addition to these species, 3 terrestrial species reside on Berlenga Island, namely the common kestrel 
(Falco tinnunculus, 1 pair), peregrine falcon (Falco peregrinus, 1 pair) and black redstart (Phoenicurus 
ochruros). 

The group of species reported above has high conservation value within a European context, to the extent 
that, depending on each individual case, the Berlengas archipelago constitutes either the only or the most 
important nesting zone in the region or in mainland Europe, or the southernmost or northernmost nesting 
limit. Many species are listed in Annex I of the European Birds Directive (Directive 79/409/EEC) and also 
have endangered status (ICN, 2006): 

• Calonectris diomedea: in terms of its threatened status in mainland Portugal it is considered 
‘Vulnerable’ and only nests in the Berlengas. Other legal instruments: Annex II of the Berne 
Convention; 

• Uria aalge: in terms of its threatened status in mainland Portugal this species is considered 
‘Critically Endangered’; 

• Oceanodroma castro: in continental Portugal it is considered ‘Vulnerable’ and it only nests in the 
Farilhões. Other legal instruments: Annex II of the Berne Convention; 

• Falco peregrinus: in terms of its threatened status in mainland Portugal, this species is considered 
‘Vulnerable’. Other legal instruments: Annex II of the Berne Convention and Annex II of the Bonn 
Convention. 

In addition, the area also has some importance as a stopping and resting place for several species of 
migratory birds (e.g. Hieraaetus pennatus and Luscinia svecica, both listed in Annex I of the Birds Directive). 
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13.2.8. Mammofauna  

Only two species of mammals are present on the terrestrial area of the proposed Reserve: the common 
rabbit (Oryctolagus cunniculus) and the black rat (Rattus rattus). 

Both species were introduced into Berlenga Island. The rabbit may have been introduced as game and was 
hunted widely at the time when the area was a royal hunting ground during the reign of Afonso V. In the 
case of the black rat, a native of Asia, it is plausible to suppose that, since its spread is closely linked to 
human activity, its presence on Berlenga dates back to at least the 15th century and the time of the building 
of the Monastery of the Order of St. Jerónimo. It is also possible that this species, might have been 
introduced to the territory by the trade ships that used the Berlengas as a safe haven during the 1st 
millennium BC. 

The conservation interest of this group in terms of the proposed Biosphere Reserve therefore focuses on the 
marine section. Here the oceanographic conditions favour the emergence of an abundant and varied 
ichthyofauna which often includes large shoals of sardines (Clupeidae) and other planktotrophic species that 
encourage the presence of various species of marine mammals, mainly of the Cetaceae category, namely: 

• Delphinus delphis – Listed in Annex II of the Berne Convention and Annexes II and IV of the 
Habitats Directive; 

• Tursiops truncatus - Listed in Annex II of the Berne Convention and Annexes II and IV of the 
Habitats Directive; 

• Phocoena phocoena - In terms of its threatened status in mainland Portugal, this species is 
considered ‘Vulnerable’. Listed in Annex II of the Berne Convention and Annexes II and IV of the 
Habitats Directive; 

• Stenella coeruleoalba - Listed in Annex II of the Berne Convention and Annexes IV of the Habitats 
Directive; 

• Balaenoptera acutorostrata - in terms of its threatened status in mainland Portugal, this species is 
considered ‘Vulnerable’. Listed in Annex II of the Berne Convention and Annex IV of the Habitats 
Directive; 

• Ziphius cavirostris - Listed in Annex II of the Berne Convention and Annex IV of the Habitats 
Directive. 

13.2.9. The influence of the Nazaré Canyon 

The proposed Reserve includes only one small area of the upper horizon (down to -520 m) of the middle 
section of the Nazaré Canyon. Despite limited knowledge, it is known that the Nazaré Canyon contributes 
very significantly towards the biodiversity of benthic seascapes habitats and species in the region, due to its 
topographic, sedimentary and hydrodynamic heterogeneity. There are also indications that the abundance of 
benthic fauna in the Nazaré Canyon, which can be 2 to 4 times higher than those on the continental slope at 
the same depth, may constitute an important food source for the upper zones of the adjacent region, given 
the feeding migrations of fish and vagrant invertebrates. 

Submarine canyons constitute one of the greatest challenges to marine ecosystem research but have been 
virtually ignored due to access difficulties inherent to their topography. Their hydrographic, geological and 
biochemical complexity is also associated with their biological complexity, which remains practically 
unexplored, since studies of fauna in deepwater benthic ecosystems are, by nature, difficult and time-
consuming. This is due to the need for rigorous taxonomic identification, since many of the species collected 
from submarine canyons have never been described before. 
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Despite the small amount of information available, great variations in the different submarine canyons 
located alongside continental shelves is becoming increasingly evident, together with variations within 
communities located within the same single system. Environmental variations within a canyon determine the 
diversity and ecology of the fauna which inhabit it. The heterogeneity of benthic habitats enables a great 
variety of organisms to become established and there are great contrasts within communities subject to 
different hydrodynamic systems.  

Canyons are characterised by the rapid and episodic occurrence of events involving the transport of 
sediments, whose frequency and effects on the flow of particles and organic materials is still largely 
unknown. It is thought, however, that submarine canyons play an important role in the transport of organic 
carbon, incorporated in detritus, to deep-sea areas, associated with the flow of sediments, thereby 
influencing biochemical processes and, subsequently, faunal communities. In general, submarine canyons 
contain communities composed of a characteristic fauna that frequently have a relatively high biomass and 
density in relation to the nearby continental slope (Rowe 1972, Vetter & Dayton 1998). 

Although information is scarce, it is known that the Nazaré Canyon includes a great diversity of unique 
habitats and benthic communities and was therefore one of the areas selected for study by two European 
projects (the Ocean Margin Exchange Programme – OMEX and Hotspot Ecosystem Research on the 
Margins of European Seas – HERMES) which are currently the main source of knowledge on the biology of 
this important ecosystem (Tyler et al., in press).  

The steep slopes of the upper edges of the canyon are dominated by a mixture of megafaunal elements 
which include suspension-feeders and deposit-feeders such as corals, gorgonia, sea fans, anemones and 
sea urchins, which attach themselves to the rocky walls but are present also in areas covered with sediment. 
With regard to macrofauna, the upper sections present lower density levels and are dominated by annelids 
and crustaceans, with a smaller number of molluscs. Density is higher in the middle section, where the 
community is dominated by molluscs and polychaets and with a lesser contribution by crustaceans. The 
lower section is almost completely dominated by polychaetes, although a rise in the number of bivalves 
within the molluscs, and isopods within the crustaceans, has been recorded. The meiofauna appears to be 
particularly affected by disturbances caused by the torrential flow of sediments to which the transport of 
phytodetritus is associated. In the upper and middle sections of the canyon’s axis there is a greater 
availability of phytodetritus, which are used by the meiofauna as a highly nutritional food source, although 
they do not appear to be able to fully exploit the vast supply. In the middle and lower sections where the 
canyon’s axis is flatter and there are sedimentary terraces containing a high quantity and quality of organic 
material, the fauna is much more abundant (Cúrdia et al. 2004, Garcia et al. 2007).  

 
13.3. Conservation of genetic biodiversity 

The heterogeneous distribution of species across space is a well-known and well-studied phenomenon, 
particularly in relation to the impact of disturbance, human-induced or other, on levels of diversity. In contrast 
to species diversity, there has been much less research on the impact of human-induced disturbance on 
levels of genetic diversity within species. The preservation, however, of genetic diversity within species is 
deemed to be critical to species survival in the face of changing environmental conditions (Petit et al., 1998; 
Vellend and Geber 2005). 

Besides buffering species to adverse environmental change, genetic diversity can also influence ecosystem 
functioning by increasing the productivity and biomass of the fauna and flora that appear despite fluctuations 
in the environment. These effects are the result of complementarity of the different genotypes, rather than of 
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selection of robust genotypes. Described patterns suggest that genetic diversity can have second-order 
effects in higher trophic levels (Hilborn et al. 2003, Reusch et al. 2005). 

Understanding the spatial distribution of genetic diversity is thus of crucial importance, particularly in the light 
of the recent discovery that genetic diversity at species level, like species diversity, is not distributed 
uniformly. Recent studies show that genetic differentiation follows a power law, implying that a 
disproportionately large amount of diversity is concentrated in small isolated sub-populations (Rauch & Bar 
Yam 2004). These hyper-diverse sub-populations are of overwhelming importance in maintaining high levels 
of genetic diversity within species, and events that lead to the loss of these subpopulations can induce 
important fluctuations in genetic diversity. A fundamental corollary to this discovery is that conservation 
efforts must focus on these populations and taxonomic groups in order to safeguard much of the genetic 
diversity. 

The Berlengas archipelago represents a unique repository for genetic diversity on the western frontier of 
Europe. In fact, the archipelago harbours endemic species and varieties of plants (Armeria berlengensis, 
Herniaria lusitanica subsp. berlengiana and Pulicaria microcephala) and reptiles (Podarcis carbonelli 
berlengensis), a large number of endangered species and, in addition, marks the northernmost or 
southernmost limits for the distribution of some birds (Uria aalge, Rissa tridactyla, Calonectris diomedea). 
Some of these species have also experienced massive fluctuations in numbers in recent decades and may 
be on the verge of local extinction, as a result of changes in climate or other environmental pressures. The 
highly distinctive composition of the Berlengas makes this region an ideal testing ground for understanding 
the extent to which the genetic composition of populations is related to other species in the community 
(Collins 2003). 

In order to help preserve the genetic richness of the Berlengas, an additional step has been taken in the 
form of an ongoing project to create a germplasm bank that will include a seed bank for the 3 endemic 
species of plant found on the island. 

 

13.4. The city of Peniche and the conservation function of the proposed biosphere reserve 

Virtually all the flux of visitors to the Berlengas originates in Peniche, where all the tourist operators allowed 
to work in the archipelago have their headquarters. It s here also that are harboured many private 
recreational boats whose owners regularly sail to the Berlegas.  
 
It is in the city of Peniche that are located all fishing boats and shellfish collectors operating in the 
archipelago, because the Plano de Ordenamento da Reserva Natural das Berlengas excludes ships 
registered in other harbours from fishing in the Berlengas. The flux of tourists, most of which come from 
outside the municipality, and fishing are two of the most important sources of income to the city. 
 
The city of Peniche is also the base of the maritime authority in charge of surveying the sea of the 
Berlengas, the Peniche Harbour Authority, and of an important institute concerned with higher education and 
research on marine sciences and tourism, the Escola Superior de Turismo e Tecnologia do Mar de Peniche. 
 
The concentration of important stakeholders in the city of Peniche means that the city is not only the origin of 
many of the pressures and conservation problems affecting the archipelago, but also offers a societal 
environment for consensus building and for the development of participated solutions. Therefore, the city of 
Peniche has a vital role in the conservation function of the Berlengas archipelago and of the proposed 
Biosphere Reserve. 
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Most of the city of Peniche consists of the habitational, industrial and harbor areas, but coastal reefs and 
sand dunes, which are important natural habitats, also occur here. These habitats are covered by the Natura 
2000 Network, and urban and industrial development is regulated by the Plano Director Municipal de 
Peniche, which is the main instrument regulating land use outside the Natura 2000 sites. Therefore, the city 
of Peniche is also covered by its own protection and conservation plans. 
 

 

 

14. Development  function 

 

14.1. Potential for fostering economic and human development which is socio-culturally and economically sustainable 

Sustainable economic and human development of the proposed Biosphere Reserve should be linked to the 
development of environmentally sustainable economic activities in the Berlengas archipelago, in this case 
fishing and tourism. From this point of view, the proposed Biosphere Reserve has enormous potential as a 
pilot site to foster the sustainable development of the local region, given its natural diversity, location, size 
and the activities currently carried out there. 

The development of fishing, with the aim of creating favourable conditions to make the best sustainable use 
of the sea and its resources, and the development of a model for tourism, regulated by a series of norms 
and objectives focussing on environmental conservation and valuing intrinsic natural resources, are 
essential to the sustainable development of the archipelago. There are management guidelines for both 
activities, regulated by the Plano de Ordenamento da Reserva Natural das Berlengas, which ensure they 
are compatible with the preservation of natural resources. 

The existence in the archipelago and adjacent sea of several marine species of commercial value has meant 
that throughout the centuries the city of Peniche has always been engaged in an intense fishing activity. The 
implementation of measures aimed at preserving fish resources in the archipelago area will help repopulate 
and/or increase biological populations in adjacent areas. This will promote the sustainability of some fishing 
activities, with positive impacts in terms of economic returns for fishermen. Several of these measures will 
be financed within recently created mechanisms to address sustainable fisheries and other of maritime 
affairs (PROMAR Programme and Grupos de Acção Costeira). 

In addition, as it is certain that sustainable development for the area will include a bid for tourism, it must be 
borne in mind that this will only be achieved through a multidisciplinary offer of intrinsic quality with a special 
emphasis on the natural or human heritage. From the outset, the nature component is based on ecological 
biodiversity, the geological heritage and the natural landscape, as starting points for nature tourism based on 
a series of tourism packages that focus on valuing and publicising these important heritage assets. The 
cultural aspect clearly opts for the archaeological and historical heritage as key components in the 
increasingly popular cultural tourism. 
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Within this context, we will now indicate some activities within Nature Tourism and Cultural Tourism that may 
be developed on the Berlengas archipelago to contribute towards its sustainable development: 

Nature Tourism 

• Outdoor sports activities in a natural environment (e.g. canoeing, diving, etc.); 
• Interpretative trails featuring the environmental and geological heritage;  
• Ecological water and underwater trips. 

 
Cultural tourism 

• The creation of a nature and cultural heritage centre for the Berlengas archipelago;  
• Interpretative trails featuring the historical heritage; 
• Trips to explore the underwater archaeological heritage (e.g. the Berlenga anchorage; 

Farilhões); 
• Recreational activities involving appreciation/entertainment based on historic sites or local 

history; 
• Berlenga Island offers many places of interest for visitors: 
• Flandres cave; 
• Inês cave; 
• Azul cave; 
• Furado Grande; 
• Cova do Sonho; 
• Muxinga cave; 
• Lagosteira cave; 
• Brandal cave; 
• Forte de S. João Baptista: a fort dating from the 17th. century, built on an islet linked to the 

island by a stone bridge with arcades and a small anchorage on its north side; 
• Bairro dos Pescadores / Comandante Andrade e Silva: built in 1941 on the site of a former 

sixteenth century monastery belong to the Hieronymite Order to provide shelter for the 
fishing community based on Berlenga Island, this residential area nowadays consists of 
around three dozen houses; 

• Castelinho: a building located in Carreiro do Mosteiro which nowadays functions as a small 
commercial establishment, incorporating the remains of a former sixteenth century 
watchtower overlooking the old anchorage; 

• Duque de Bragança lighthouse: a structure built on the summit of the island in 1841, 
consisting of a quadrangular tower that rises approximately 112 metres above sea level, 
projecting its beam roughly 52 miles into the distance. 

 

Parallel to this, the island will have to become eco-efficient with regard to various structural aspects such as 
basic urban facilities (water supplies, energy, sanitation, waste management). Current provision is 
inadequate for the use to which it is subjected during the height of the tourist season and some measures 
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and projects which aim to achieve this objective are already in progress. In order to demonstrate the 
potential of the archipelago to serve as a pilot site for the promotion of sustainable development in the 
region, as well as the political and civic willingness to make this potential a reality, we would emphasise the 
investment in ongoing pilot projects such as the ‘Berlenga – Laboratório de Sustentabilidade’ (‘Berlenga – a 
laboratory for sustainability’) project and planned projects such as the ‘Berlengas 2010’ project (see point 
17.6.4). 

14.2.. If tourism is a major activity: 

Berlenga Island functions as the jewel in the crown of the tourism region and the municipality. Its attractive 
potential is subject to the legally established human load capacity for the island (Ordinance no 270/90 of 10 
April), which can lead to “waiting lists” and stopovers in Peniche to await transport to visit the island. 

The anchorage at Berlenga Island has occasionally received tourist cruises from northern Europe, which 
stop there briefly for visits to the island. 

The demand for Berlenga as a favoured leisure and recreational area offering direct contact with nature has 
been increasing and it is estimated that the island was visited by around 25,000 people in 1998, 30,000 in 
2000 and 40,000 in 2003 and 2004. This trend is also evident in the increased services associated with the 
commercial development of maritime area around the Peniche peninsula, namely the strong dynamics of the 
maritime tourism operators. In March 2007 22 maritime tourism boats were operating in the Berlengas area. 

Visits to Berlenga take place mainly during the summertime, particularly in July and August. From the end of 
May onwards the seasonal residents of the island begin to arrive. Demand falls off in September, particularly 
after the middle of the month when regular transport is no longer provided, and this is followed by the closing 
down of local visitor support facilities. 

14.2.1. Types of tourism 

The following types of tourism are currently being developed on the Berlengas archipelago: 

• Seaside tourism – the main type of tourism on Berlenga, taking place mainly at the Carreiro 
do Mosteiro beach (Figure 19); 

• Nature tourism – visits to areas with a rich natural heritage, to observe the species and natural 
landscapes. At this level Berlenga offers the option of two walks: the 3 km Berlengas Trail and 
the 1.5 km Ilha Velha Trail, with the added option of guided tours supported by the Reserva 
Natural das Berlengas; 

• Nautical tourism – includes boat trips based on programmes planned in advance and 
organised at the quayside, with the option of visits to the caves, recreational diving organized 
by local operators and angling. 

14.2.2. Tourist facilities and description of where these are located and in which zone of the proposed Biosphere Reserve 

Tourist facilities in the islands are affected by the space available and the inadequacies and poor state of 
repair of the infrastructures network (sanitation, water supplies, energy and waste collection).  

There is some accommodation and catering available on Berlenga Island, in addition to other visitor support 
facilities. 
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Accommodation 

Accommodation is limited on Berlanga Island, and consists of the following: 

• Camping support facilities: can accommodate 128 people, 100% occupied in July and August 
(the facilities are only available between 15 May and 15 September) (Figure 20); 

• The “Mar e Sol” pavilion: can accommodate 19 people in 6 rooms;  

• Forte de S. João Baptista – can accommodate 58 people. 

Accommodation could be significantly improved by investments in the Fort, Lighthouse, Bairro dos 
Pescadores and camping support facilities, providing them with more efficient management. 

Catering 

• “Mar e Sol” pavilion restaurant – 26 tables, able to serve roughly 100 meals at any given time; 

• Castelinho – operates as a store for visitors and temporary residents and also serves meals; 

 
Other support facilities 

• Mooring quay; 

• Public lavatories. 

With the exception of the Forte de S. João Baptista, all these facilities are located in the Bairro dos 
Pescadores and the immediate vicinity. They are all located within the Transition Area. 

Several hotels, with a capacity for 250 visitors, a wealth of restaurants and other catering shops, the 
recreational harbour and the headquarters of the maritime tours operators and diving shools are located in 
the city of Peniche. 

 

14.2.3. Positive and negative aspects of  tourism (at present or foreseen) 

Bearing in mind the fragility of the archipelago ecosystem, tourism may present a problem for the 
conservation of the present assets on the Berlengas. With regard to this matter, on Berlenga Island the total 
number of people who may be on the island at the same time is legally regulated by Ordinance no 270/90 of 
10 April, which establishes the human load capacity on the Reserve at 350 people, excluding those who 
usually reside there and those legally involved in fishing activities. However at times of peak demand, which 
are mainly during the summer weekends, this capacity is frequently exceeded. 

As this capacity was defined more than 15 years ago and the current facilities on the island for receiving 
visitors have been improved, particularly given the extent of the seasonal pressure of tourism and the 
ongoing and planned investment in energy, sanitation, water and visitor support infrastructures, a new study 
on capacity and the definition of more rigorous mechanisms to control visits are planned. 
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Figure 20- Carreiro do Mosteiro beach. 

 

 
Figure 21- Camping support facilities. 

 

This study will be based on the previous one and must aim to fully address the environmental, social and 
economic issues relating to the archipelago on the basis of various sustainable development scenarios, 
taking into account the following:  

• the seasonal nature of the activities;  

• greater stringency in establishing the potential capacity for moorings;  

• current investments in environmentally friendly infrastructures that use seawater and 
treat waste waters and sewage, involving research into innovative technologies used in 
similar situations;  



 

Nomination of Berlengas - UNESCO Programme “Man and the Biosphere” | 63 

• current investments in the surveillance network and other instruments relating to the 
trails, beauty spots and possible improvement of the camping support area;  

• investments in safety measures and evacuation plans in case of accident; 

• the cost of the investments and the application of the principle that the user and polluter 
pays. 

 
Negative impacts 

The large influx of visitors during a short period of the year, in particular in July and August (the so-called 
“high season”), puts the island’s basic infrastructures under great pressure, especially those related to the 
water supply, sanitation and waste and, consequently, affects quality of life and local health. Mention should 
also be made of the impacts resulting from the intensive use of paths and the mooring of boats. 

In terms of their enjoyment of the island, excessive numbers of visitors causes discomfort to the visitors 
themselves, due to local limitations on appreciating the natural assets and difficulties in accessing the 
available services. 

Water supplies 

The island does not have its own freshwater resources in the form of aquifers or permanent water courses. 

At present there are only suitable facilities for storing approximately 60,000 litres of freshwater on Berlenga 
Island. In general, the water pipes are not in good condition. The houses in the Bairro dos Pescadores, the 
small supermarket and restaurant use salt water for washing and in the sanitary facilities. This water has to 
be pumped up from the sea to supply tanks situated on a high point. Some houses in the Bairro do 
Pescadores have cisterns to store the rainwater that runs off the roof. Drinking water is bottled on the 
mainland and transported to Berlenga by sea. The seasonal increase in the population multiplies the 
logistical difficulties and consequently the costs associated with this service. 

Sanitation 

The sanitary installations are rudimentary. Seawater is pumped up into tanks, used in the sanitary 
installations, then carried out to sea in its own system of pipes. Part of this salt water passes through a 
waste shredding system installed at the edge of the Bairro dos Pescadores. Water for washing used by the 
catering services is also sent directly out to sea, using the same system of pipes. 

There are no cesspits or other basic sanitation systems and the dumping of effluents out at sea may result in 
deterioration of water quality and odours. 

Solid urban waste 

Due to the lack of an efficient system for the collection and treatment of waste, during the time when the 
number of visitors to the island increases there is an increase in the amount of refuse and problems may 
occur in this area. 

Refuse is collected from the Bairro dos Pescadores and camping support facilities by municipal workers only 
during the busiest times in the summer months. Since there are not enough litter bins, by the end of the 
bathing season the beach is rather dirty. In particular, plastic bottles dropped near the camping support 
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facilities are carried out to sea. Organic waste is shredded and thrown into the sea. However, the shredder 
releases unpleasant odours in the fishing village and the rubbish that accumulates on the quayside also has 
a strong smell, making the area unsanitary. 

General rubbish and materials that have been selectively sorted (glass, cardboard, plastic, metals and other 
recyclable materials) is bagged up, taken to the quayside and stored there in containers by casual workers 
and municipal staff. The rubbish is then transported by boat and unloaded at the quayside at the port of 
Peniche at least once a week at the busiest time. However, the costs associated with this form of 
management are considerable and they increase as the number of visitors to the inland increases. 

Circulation of pedestrians 

Apart from a small motor vehicle used to transport food supplies and other materials to the lighthouse, the 
island is pedestrianised. Intensive use of the paths causes them to deteriorate, with the consequent risk of 
erosion. 

It should be noted that footpaths and tracks cut into the cliffs by the Carreiro do Mosteiro and Fortaleza need 
reinforcement in the form of steps, foundation stones, support walls and drainage, and general maintenance 
in order to prevent the risk of natural erosion to the cliffs. 

Moorings for leisure vessels 

The moorings for the dozens of vessels in the legally designated area damage the sea beds due to erosion 
caused by anchorage chains. 

Positive impacts  

At present, the positive impacts of tourism are restricted to the creation of business opportunities for the 
commercial and catering establishments that already exist on the island and for the marine tourism 
operators who transport the tourists and commercialise activities such as boat trips, driving and recreational 
fishing. 

In terms of natural aspects, in its current form tourism has no positive impacts on the archipelago. However, 
in the future the aim is to focus on taking advantage of natural resources and it is envisaged that this will be 
beneficial. In order to achieve this, the environmental education and awareness that is increasingly being 
developed by the local authorities is fundamental. 

Tourism may therefore act, in part, as a driving force for self-sustainability and appreciation of the island. As 
tourism, without doubt, creates the need and the means to intervene in this area, various positive aspects 
may emerge at a local level, many of which include finding solutions to the problems identified above. 

One of the ways of achieving this, bearing in mind that one of the present constraints is a lack of funds to 
resolve current problems and invest in nature conservation measures, may include introducing a user 
charge for trips, which could be incorporated into the cost of the visit or recovered through charges for  
accommodation/stays on a daily basis. If revenue can be established from visits, it will be possible to 
maintain and improve basic infrastructures, providing better support for visitors and minimising the impacts 
on environmental quality, preserve and manage the natural and man-made heritage, improve surveillance 
activities, develop information and environmental awareness activities, etc. In this way, in addition to 
satisfying visitors and local economic agents, money will be available to invest in measures to preserve the 
heritage. 
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A further benefit brought by tourism is the gowing awareness among laymen, conservacionists, scientists 
and politicians of the opportunities for making the Reserve a display for best environmental practices, which 
is at the base of the projects ‘Berlenga – Laboratório de Sustentabilidade’ and ‘Berlengas 2010’ (see point 
17.6.4). 

 
14.3. Benefits of economic activities to local people 

The local population, temporary residents on Berlenga Island and the population of the municipality of 
Peniche, benefit directly or indirectly from economic activities developed on the archipelago, which focus on 
tourism, fishing and shellfish gathering. 

In terms of tourism, the change to a form of tourism that is directed more towards the natural, historical and 
cultural assets of the archipelago – nature tourism and/or ecotourism as opposed to mass tourism – will 
open up highly specialised and profitable niches in the market. With regard to this, it should be noted that in 
its 2002 report the World Tourism Organisation envisaged that products related to the protection of the 
environment, specifically environmental tourism developed in areas implementing sustainable tourism, 
outdoor activities and scientific tourism, represent the economic sector that will grow most over the next 
decade. This recognition is inherent to the Berlengas application to become a Biosphere Reserve. 

This type of tourism demands that added efforts need to be made by local tour operators in terms of training 
and recruiting staff with a background in matters relating to the natural, cultural and historic heritage. The 
training of tour operators and their staff may be undertaken by the Instituto Politécnico de Leiria - Escola 
Superior de Tecnologia do Mar (Peniche), given its presence in the region and its focus on programmes in 
Tourism and Marine Biology. The development of these programmes will also contribute towards the growth 
and consolidation of the school’s educational project. 

In terms of fishing and shellfish gathering, better preservation of resources in the reserve will help repopulate 
and/or increase the biological populations in nearby areas. This will foster the sustainability of certain fishing 
activities and have a positive impact in terms of revenue for fishermen. 

The city of Peniche is characterised as a “land and sea” city. The existence of considerable fish and other 
marine resources, an extensive sea front and a harbour of refuge have ensured that the city has maintained 
a high level of fishing activity over the centuries. Peniche is at present the second fishing habour in Portugal 
in terms of overall landings, with over 16,000 tonnes of fish being unloaded annually (Figure 21). The main 
species of fish caught there are tuna, mackerel, conger eels, sea eels, sea bass and, in particular, sardines.  

 
Figure 22- Volume of fish unloaded on fishing docks in the main fishing ports (2003-2007). 
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An analysis of the value of the catches shows that the port of Peniche has a per kilo rate that is twice as 
high as that of the port of Matosinhos (the first port in the country in terms of total landings). Therefore the 
port of Peniche was the main national port in 2007 in terms of the value of the fish unloaded for auction. In 
the first 8 months of 2008 it was the third most important fishing port, dealing with over 18 million euros 
worth of fish. 

The port of Peniche is used by a large number of fishing boats, most of which are small privately-owned 
vessels that take advantage of the large numbers of buyers at the local fish market when their catches are 
unloaded and who may benefit from greater demand when their catch is sold at auction. It should be 
emphasised, however, that many vessels are registered at other ports fish in this region and use the port to 
unload fish for the Peniche market. The movement of vessels at the port is therefore greater than the 
number of vessels currently registered there may imply. 

It should also be stressed that only commercial fishing boats registered at the port of Peniche may, with the 
due restrictions stipulated in the Plano de Ordenamento da Reserva Natural das Berlengas, fish in the 
Reserve area. However, there are no studies available on the contribution of the Reserve to fishing revenue 
for the port of Peniche. 

It is also important to bear in mind that upstream and downstream of the fishing activities per se a series of 
secondary and tertiary activities have developed in Peniche. These activities range from ship building to the 
processing, preserving, sale and distribution of fresh, frozen or conserved fish and must, by necessity, be 
considered an integral part of a production chain that cross all economic sectors. In fact, the importance of 
fishing within the municipality of Peniche cannot be understood only from a sector perspective as a primary 
activity, as this risk undervaluing its true significance to the local, regional and even national economy. 

A large number of other activities are associated with the fishing activity in Peniche. Currently over 2,000 
people are directly involved in normal activities in the port of Peniche, including not only fishermen but also 
the staff of the companies and entities established within the port area of Peniche. A further 2,000 people 
work in the food industry and all the other industries and services associated with ship building and repairs. 
Bearing in mind that the resident population of the municipality of Peniche was approximately 27,300 in 
2001, it is not difficult to appreciate the importance of the approximately 4,000 jobs generated by the fishing 
industry, port activities and fishing-related industries in terms of the local and regional economy. 

In terms of shellfish gathering, the harvesting of goose barnacles, which is of considerable socio-economic 
importance on a local and regional level, should also be emphasised. The commercial harvesting of goose 
barnacles in the Reserva Natural das Berlengas has been subject to specific regulation since 2000 
(Ordinance no 378/2000). This includes the following: a closed season in August and September; a ban on 
Mondays, Fridays, Saturdays, Sundays and public holidays; a night-time ban; zoning into three sectors 
(sector C where harvesting is forbidden, sector A where harvesting is allowed only in even years and sector 
B where harvesting is allowed only in odd years); a daily “gross” maximum of barnacles harvested or 
transported of 20 kg per harvester; half the volume of the total to consist of individuals with a “nail” length 
(maximum distance between the rostrum and carinarc plates) of 25 mm or more; harvesting only permitted 
between the high and low  water marks, using manual tools (e.g. an the “arrolhada”, or pry bar) and apnea 
diving. 

The maximum number of licences issued annually, together with the criteria and requirements for licensing, 
are proposed annually by the Reserve in conjunction with the Direcção Geral das Pescas e Agricultura and 
the Instituto Nacional dos Recursos Biológicos. Requests to renew licences must be accompanied by 
individual records of catches stating, for example, the amounts harvested and the respective days and 
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zones. Between 2005 and 2007 the annual number of licences issued was 45 and recreational harvesting of 
goose barnacles within the Reserve was banned. 

Most goose barnacle harvesters (percebeiros) licensed by the Reserve have been operating for more than 
10 years and, although they have other forms of work as well, this activity constitutes an important part of 
their family income. Typically they have had up to six years of schooling, are aged under 45 and live in the 
municipality of Peniche. 

Between 2000 and 2006 the total annual amount of goose barnacles harvested in the Reserve varied from 
11,039 kg to 19,979 kg (average 15,898 kg; wet weight). The variations in these figures are, in part, due to 
variations in the number of annual licences issued (between 2000 and 2006 the maximum number of 
licences varied from 45 to 57) and in the number of days actually available for harvesting. It is estimated that 
the average amount (+ 1 standard deviation) harvested by each individual per day is 16.7+7.1 kg. The 
annual number of days on which harvesting is permitted was approximately 100. However, the actual 
harvesting effort is less than the authorised amount due, in particular, to adverse sea conditions and wide 
variations in the number of days used by each individual. 

Most percebeiros sell the goose barnacles directly to intermediaries and restaurants. The price of the initial 
sale varies greatly from one individual to another and, essentially, according to barnacle size and 
commercial demand. However, the usual sale price ranges from 10 to 30 euros per kg. A small number of 
the harvesters almost always sell the goose barnacles at over 50 euros per kg. Taking 20 euros to be the 
average price for the first sale and the estimated total annual amount harvested to be 16,000 kg, the annual 
value of the goose barnacle harvest at the Reserve between 2000 and 2006 was 320,000 euros, equivalent 
to an average annual revenue per licence of 7,100 euros, on the basis of the current 45 licences issued. 

Around 20 maritime tour operatours and diving schools operate in the region. The gross income generated 
by the tour operators is around 500,000 euros per year, assuming that they operate at half of the maximum 
allowed number of passengers during the 5 months of the high season and a ticket cost of 18 euros. The 
diving schools generate around 300,000 euros per year, assuming an average number of 20 divers per day 
during 8 months and a 60 euros per dive rate.  
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15. Logistic support function 

15.1. Research and monitoring 

15.1.1. To what extent has the (past and planned) research and monitoring programme been designed to address specific 

management questions in the potential biosphere reserve?  

In general, the results of past research and monitoring programmes have addressed mostly the Berlengas 
archipelago. These programmes have enabled measures to be taken to manage species and habitats in 
order to minimise negative impacts and regulate activities. In addition, projects have been planned or are 
ongoing to help manage the protected areas, examples of which are listed below. 

Past and present monitoring of nesting avifauna 

• Monitoring of the seagull population, allowing management measures to contain the 
expansion of the colony and counter its negative impact in terms of the Berlenga Island 
terrestrial ecosystem (control of the adult population from 1994 to 1996 and of hatching from 
1999 to present). Since 1999, monitoring has consisted of: 2 counts of the nesting 
population per year (before and after controlling hatching); collection and analysis of data 
samples from 3 permanent plots, each with an area of 800 m2 (2 subject to control of 
hatching and one undisturbed) during the reproduction period, with determination of density 
of nests and pairs, hatching rates and effect of hatching control. Entity responsible: ICNB. 

• Research and monitoring of other nesting seabirds, supplying indicators on the condition of 
the respective populations. Management measures having been taken to improve the 
nesting habitat as considered necessary (Oceanodroma castro in the Farilhões and 
Calonectris diomedea on Berlenga). With the aim of obtaining information for a future 
extension of the Natura Network to the marine environment under the LIFE IBAs Marinhas 
project, individuals from the Oceanodroma castro and Calonectris diomedea species are 
being tracked using data loggers in order to identify future marine areas of importance to 
birds. Entities responsible: ICNB – annual/biannual counts of Phalacrocorax aristotelis and 
Uria aalge; ICNB and Sociedade Portuguesa para o Estudo das Aves – sporadic counts and 
monitoring of Calonectris diomedea and Oceanodroma castro productivity. 

 
Planned monitoring of nesting avifauna 

• Continuation of the monitoring previously described, with the possibility of reinforcing or 
introducing other measures as part of an ongoing application for the LIFE+ instrument and 
as part of the execution programme for the PORNB and, in addition, in the light of the results 
emerging from the LIFE IBAs Marinhas project. 

 
Past research on, and monitoring of, goose barnacles 

• ICNB/Universidade de Évora research enabling management measures to be 
implemented for this resource, specifically by regulating commercial harvesting. 

 
Planned research on, and monitoring of, goose barnacles 
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• As part of the PORNB execution programme, actions are envisaged to characterise, 
conserve, monitor and value intermareal biological communities. 

 
Past research on, and monitoring of, ocellated lizard 

• As part of ICNB/Faculdade de Ciências da Universidade de Lisboa protocol, monitoring 
of the Lacerta lepida population provided information on the state of the (rapidly 
declining) population, leading to attempts to foster breeding in captivity followed by 
unsuccessful reintroduction into the natural habitat. 

 
Planned research on, and monitoring of, ocellated lizard 

• Assessment of the viability of reintroducing the species and recovering the habitat as 
part of the application being prepared for the LIFE+ project. 

 
Past and planned monitoring of flora 

• Monitoring of flora has allowed for measures to control and eradicate species of exotic 
flora in the past (programme for controlling Carpobrotus edulis and the eradication of 
Oxalis pes-caprae). As part of the PORNB execution programme, actions are planned 
for the flora and vegetation of the Berlengas archipelago which involve characterising 
the population, recovering natural vegetation and monitoring habitats. Entity 
responsible: ICNB/Jardim Botânico - Faculdade de Ciências da Universidade de Lisboa) 

• The ICNB maintains an annual control of the spreading of Carpobrotus edulis by manual 
uprooting of plants, and the annual eradication of Oxalis pes-caprae in very specific 
areas through the careful application of an appropriate herbicide. 

15.1.2. Brief description of past research and monitoring activities 

Before the Reseva Natural das Barlengas was classified, national and international scientists, most of whom 
were university faculty members, were responsible for research, in which the Universidade de Lisboa and 
Universidade de Coimbra played an important role. The first known document on the subject was published 
in 1884 by J. Daveau for the Sociedade de Geografia de Lisboa. 

With the creation of the Reserva Natural das Berlengas (Decree-Law no 264/81 of 3 September), work 
published by the Serviço Nacional de Parques Reservas e Conservação da Natureza, the present-day 
Instituto da Conservação da Natureza e da Biodiversidade, began to appear. However, it was at the 
beginning of the 1990s, in particular, that research and monitoring activities became more frequent, many 
carried out by Portuguese universities as part of work for the final training period of the licentiate degree and 
for Masters dissertations. 

Biotic factors have always been the most frequently studied aspects of the Berlengas. Its location and 
insular environment have, for a long time, aroused the interest of the scientific community and several 
studies have been carried out in this area. 
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However, many of these works fall into the category of “grey literature”, consisting of academic theses and 
technical reports with limited circulation that are difficult to access, reflecting the state of national scientific 
research until very recently. 

We now present a description of the most relevant research/monitoring studies carried out on the 
archipelago to date. 

Abiotic research and monitoring 

From the point of view of geology and geomorphology, the first studies were produced at the end of the 19th 
century by Paul Choffatand, at the beginning of the 20th century by J. Bourcart, and by Suzzane Daveaux in 
the 1970s. 

Throughout the entire 20th century documents were produced on coastal dynamics, with a greater emphasis 
in recent decades on issues relating to the receding coastline and the reduction in sediment deposits on 
beaches. Examples of these works include dissertations submitted by the staff of the Faculdade de Ciências 
da Universidade de Lisboa and of the Universidade de Évora. 

Work has also been carried out into the extent of the evolution of the ocean bottoms and the coastal 
upwelling system. 

 

Biotic research and monitoring 

The most regular monitoring has concerned reptiles and seabirds, in the form of annual and/or biannual 
counts since 1994, carried out by the ICNB and, more recently, by Sociedade Portuguesa para o Estudo das 
Aves, as part of collaborative projects or protocols involving the study of seabirds.  

• Monitoring of the seagull population (Larus cachinnans) since 1994 to the present day 
through counts and assessments of the effects of hatching control. Given the problems 
associated with the marked increase in the population of this species on the islands and 
the consequent dispersal of the species to the mainland along the entire Portuguese 
coast, monitoring and population control measures have become matters of national 
importance. 

• Research and monitoring of the nesting seabirds Phalacrocorax aristotelis, Uria aalge, 
Calonectris diomedea and Oceanodroma castro since at least 1982 up to the present 
day, providing data on population size and aspects of the ecology and reproductive 
biology of the species. Given the conservation importance of these species within a 
national and international context, monitoring has helped define conservation measures 
and protected areas (Special Protection Areas under the terms of the Birds Directive 
and Important Bird Areas) and is therefore of national importance. 

• Monitoring of the ocellated lizard (Lacerta lepida) population between 1987 and 2001, 
with the aim of understanding population size and dynamics in order to define 
conservation strategies and measures to be applied in Berlenga island, specifically 
involving attempts to foster breeding in captivity followed by reintroduction into the 
natural habitat. Research has also been carried out into the behaviour and 
morphological adaptations of Lacerta lepida under restrictive environmental conditions. 
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• Various research and monitoring studies on Podarcis cabonelli berlengensis on the 
archipelago between 1993 and 2004 in terms of genetic differentiation, mating 
strategies and the use of space, demographics, biology and ecology. 

• Research into the marine environment. In particular from 1993 onwards, several 
research studies have been carried out on the archipelago, specifically in relation to the 
malacological fauna, macroalgae, planktonic communities, crustaceans and 
ichthyological community. Monitoring of the goose barnacle has been particularly 
important as it has enabled the implementation of management measures for this 
resource, specifically by regulating commercial harvesting. The research into the marine 
environment has helped build up our knowledge of local communities and, in many 
cases, enabled population dynamics to be understood, and is therefore of national 
importance. 

• With regard to the terrestrial flora, studies have mainly consisted of creating inventories 
of the flora communities on the archipelago, identifying the areas of greatest 
conservation importance in terms of the presence of endemic species and monitoring 
exotic species of flora (Carpobrotus edulis and Oxalis pes-caprae) in order to eradicate 
them or control their spreading. 

 

 

15.1.3. Brief description of on-going research and monitoring activities 

Abiotic research and monitoring 

• Database for the aeolic energy potential in Portugal – EOLOS2.0. Objectives: The 
database for the aeolic potential of winds in Portugal presents the physical and energy 
characteristics of atmospheric flow in a group of 57 locations. Entity: Instituto Nacional 
de Engenharia, Tecnologia e Inovação. 

 
Biotic research and monitoring 

Various research projects relating to the Berlengas, either from the perspective of their ecology and biology 
or from the point of view of biotechnology, are currently in progress, in different phases of implementation: 

•  “Meroplanktonic communities of the Reserva Natural das Berlengas”: characterisation 
of the holo and meroplanktonic, bacterioplanktonic and phytoplanktonic communities 
within the RNB area; description of models of diversity, occurrence, abundance and 
biomass for meroplankton within the Reserve area; establishment of a database for 
meroplankton that can be used in studies of benthic and nectonic components used in 
establishing sustainability and management scenarios. Funding: Escola Superior de 
Turismo e Tecnologia do Mar, IMAR – Instituto do Mar, Universidade de Aveiro. 
Coordination: Escola Superior de Turismo e Tecnologia do Mar. 

• “Commercial harvesting and management of the goose barnacle (Pollicipes pollicipes) 
in the Reserva Natural das Berlengas: models and impacts”. Objectives: description of 
seasonal and spatial models for the commercial harvesting and capture of P. pollicipes; 
study of the distribution, abundance, biomass, recruitment and growth of P. pollicipes in 
areas subject to different levels of commercial activity; study of the effects of density on 
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reproduction, recruitment and growth of P. pollicipes; discussion of the current system 
harvesting in the Reserve and suggestions for possible improvements. 

Funding: Fundação para a Ciência e a Tecnologia; Coordination: Universidade de 
Évora; Institutions involved: Universidade de Évora, IMAR – Instituto do Mar
Superior de Turismo e Tecnologia do Mar, Reserva Natural das Berlengas

“Ichthyofauna of the Reserva Natural das Berlengas”. Objectives: characterisation of the 
structure of the ichthyological community of the RNB, in order to establish a database 

allow for monitoring of the fish populations; comparison of this community with 
existing on the mainland coastline adjacent to the Reserve (the Peniche 

Funding: IMAR – Instituto do Mar, Reserva Natural das Berlengas; Coordination: 
Escola Superior de Turismo e Tecnologia do Mar; Institutions involved:
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Larus cachinnans nesting colony”. Objectives: monitoring the seagull po
order to contain the expansion of the colony and its negative impact on the terrestrial 
ecosystem of Berlenga island by determining the density of nests and breeding 
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Figure 23 - Larus cachinnans. 

Monitoring of Phalacrocorax aristotelis, Uria aalge, Calonectris diomedea
Oceanodroma castro. Objectives: to monitor the evolution of the nesting population 
through counts and assessment of productivity, in order to implement measures to 
improve the nesting habitat. Entities involved: ICNB and Sociedade P

ves. 
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species on the Peniche coast. Institutions involved: Escola Superior de Turismo e 
Tecnologia do Mar and ICNB. 
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• “Scientific illustration of ichthyofauna species within the Berlenga Nature Reserve”. 
Objectives: development of scientific illustration techniques in Indian ink and colour 
(watercolours and oil), with the aim of producing a manual of ichthyofauna representing 
all the existing families and all the species that have been classified. Institutions 
involved: Escola Superior de Turismo e Tecnologia do Mar. 

• The “LIFE IBAs Marinhas” project. Objective: to obtain information for the future 
extension of the Natura Network to the marine environment under the LIFE IBAs 
Marinhas project, by tracking individuals of the species Oceanodroma castro and 
Calonectris diomedea using data loggers, in order to identify future marine areas that 
are important for birds. Institutions involved: Sociedade Portuguesa para o Estudo das 
Aves, ICNB, Secretaria Regional do Ambiente e Recursos Naturais da Madeira, 
Instituto Nacional dos Recursos Biológicos, Universidade de Aveiro, IMAR – Instituto do 
Mar, Departamento de Oceanografia e Pescas da Universidade dos Açores. 

 

 

 

15.1.4. Brief description of planned research and monitoring activities 

Abiotic research and monitoring 

• The MONICAN project. Objectives: Installation of 3 oceanographic buoys in the Nazaré 
Canyon region between the head and depths of 2,000 m, in order to monitor the vertical 
distribution of salinity, temperature, currents, chlorophyll and wave intensity and 
direction; two buoys to include weather stations. Institutions involved: Instituto 
Hidrográfico. 

 

Biotic research and monitoring 

Some research and monitoring activities currently in progress will continue in future years, as a longer period 
of time is needed to achieve the proposed objectives. 

The following projects will be continued: 

• “Micropropagation and genetic characterisation of species on Berlenga Island and the 
dunal species of the Peniche peninsula”;  

• Ichthyofauna of the Reserva Natural das Berlengas”; 

• “Larus cachinnans nesting colonies”; 

• “Monitoring of Phalacrocorax aristotelis, Uria aalge, Calonectris diomedea and 
Oceanodroma castro”, possibly reinforcing or introducing other activities within the 
context of the future application for the ‘Berlengas 2010’ project, which is still being 
developed, as part of the PORNB execution programme and also in the light of the 
results that are emerging from the LIFE IBAs Marinhas project. 
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The following projects will commence: 

• “Assessment of the antioxidant and antiproliferative capacities of extracts from sponges 
and algae from the Peniche coast and the Reserva Natural das Berlengas”; 

• “Restoration of the habitat and reintroduction of Lacerta lepida to Berlenga Island”. This 
is envisaged as part of the application for the ‘Berlengas 2010’ project. 

• BERLENBIO - Biodiversity and Biomass export from the Berlengas Natural Reserve (a 
marine protected area) and its impacts on fisheries 

• SEAGULL – Identification of nonpoint sources of faecal pollution in a natural 
environment: contributing data for risk assessment. 

 

As the result of a partnership between the Instituto Politécnico de Leiria and the Universidade dos Açores, a 
Masters course in Integrated Ocean Studies is currently running at Escola Superior de Turismo e Tecnologia 
do Mar. Researchers from the Grupo de Investigação em Recursos Marinhos and staff from the 
Universidade dos Açores were responsible for teaching the curriculum units for the Masters course. The 4th 
edition of the course ended in May 2009. Some of the Masters theses will cover issues relating to fishing 
activities and fisheries biology and will provide a better understanding of the importance and impact of the 
Reserva Natural das Berlengas on fishing activities in the region.  

From 2010, Escola Superior de Turismo e Tecnologia do Mar will develop two Masters courses with 
particular importance in the area of the proposed Biosphere Reserve: MSc of Marine Biotechnology and 
MSc in Aquaculture. The vast majority of research to be developed is expected to have a focus on the 
proposed Biosphere Reserve. 

 

Experimental work for the following Masters theses is in its initial phase: 

• A contribution towards the study of recreational fishing (angling, coastal fishing) on the 
Peniche peninsula; 

• Shark fishing on the Peniche coast; 

• An estimate of catches using coastal fishing gear in the Peniche region – a reference 
study; 

• An economic study of swordfish fishing by the Peniche fleet. 

15.1.5. Estimated number of national scientists participating in research within the proposed Biosphere Reserve on:   

• A permanent basis – 27 (IPL – ESTM); 

• Occasionally – 15 to 20. 

15.1.6. Estimated number of foreign scientists participating in research within the proposed Biosphere Reserve on:   

• A permanent basis – 0 

• Occasionally – 7 
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15.1.7. Estimated number of Masters and/or Doctoral theses on the proposed Biosphere Reserve each year 

In the last 10 years, 5 master theses and 1 doctoral thesis have been completed. Given that two recent 
master courses of IPL-ESTM were recently approved, a significant increase of the number of master theses 
is expected in the near future. 

 

15.1.8. Research station(s) within the proposed Biosphere Reserve. 

The Escola Superior de Turismo e Tecnologia do Mar, which is a department of the Instituto Politécnico de 
Leiria (ESTM/IPL), is located within the proposed Biosphere Reserve. At ESTM, the research group 
responsible for this area is the Grupo de Investigação em Recursos Marinhos (GIRM). 

The mission of the GIRM is to create, develop and apply knowledge associated with marine resources in 
order to promote innovation in its use and to contribute towards the development of new products. Its 
objectives are to promote research, disseminate scientific knowledge, provide permanent training and 
provide services in various areas related to marine resources.  

Considering the shared interest in developing and extending the collaboration between the Escola Superior 
de Turismo e Tecnologia do Mar (ESTM) and the Reserva Natural das Berlengas in areas of mutual interest, 
a technical and scientific cooperation protocol was signed in Peniche in 2002. Specifically, this cooperation 
translates into the following forms of bilateral cooperation:  

• Facilitating access to scientific and bibliographical information and teaching materials, in 
addition to the use of technical resources;  

• Use of human and technical resources and technological resources for research, 
educational and human resources training purposes;  

• Fundamental research or applied projects and provision of services, undertaken jointly 
or individually by the staff of both parties;  

• Authorisation for ESTM staff and students to have access to the sea and land areas of 
the RNB when undertaking research work, notwithstanding the applicable legislation;  

• Whenever possible and desirable, the ESTM and RNB will promote joint participation in 
projects, training sessions, meetings and other technical and scientific events; 

• The ESTM and the RNB will offer each other their facilities, equipment, services, 
teaching and non-teaching staff in order to undertake joint activities to be agreed in 
specific additions to the present agreement.  

 

15.1.9. Permanent research station(s) outside the proposed Biosphere Reserve. 

In addition to the ESTM, other institutions occasionally undertake various forms of research into the 
proposed Biosphere Reserve, generally in close collaboration with the ESTM and RNB, namely: 

• Centro de Estudos do Ambiente e do Mar (CESAM) – Universidade de Aveiro; 

• Faculdade de Ciências da Universidade de Lisboa; 

• Instituto do Mar - Centro Interdisciplinar de Coimbra (IMAR - CIC); 
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• Universidade dos Açores; 

• Universidade de Évora. 

15.1.10. Permanent monitoring plots 

The following permanent monitoring plots exist in the proposed Biosphere Reserve area at present. They 
are all located in the Berlenags archipelago. 

• 3 plots, each with an area of 800 m2 (2 subject to control of hatching and one 
undisturbed), used to monitor the Larus cachinnans seagull colony; 

• 13 plots used to monitor ichthyofauna (6 on Berlenga, 4 on Estelas and 3 on Farilhões) 
with the aim of studying the underwater fauna of the archipelago through visual counts 
using SCUBA diving gear; 

• 4 plots used to monitor plankton. 

15.1.11. Research facilities of research station(s) 

The ESTM possesses a group of appropriately equipped laboratories which provide support to its Grupo de 
Investigação em Recursos Marinhos, amongst other bodies. The laboratories in question are the biology 
laboratory, aquaculture laboratory, chemistry laboratory, physics laboratory, food technology laboratory, 
microbiology laboratory and biotechnology laboratory. In addition to these facilities the ESTM also has a 
research laboratory which includes atomic absorption, HPLC and GC equipment. Research work is also 
carried out in this laboratory by staff/students of the ESTM. 

15.1.12. Other facilities 

On Berlenga Island there is a house managed by the ICNB which provides accommodation for (a maximum 
of 8) researchers working on the Reserve. 

15.1.13. Does the proposed Biosphere Reserve have Internet connections? 

The headquarters of the Reserva Natural das Berlengas, which are located in the city of Peniche, have 
Internet connections. In the Berlengas archipelago, internet can only be accessed via mobile 
telecommunications operators. 

 

15.2. Environmental education and public awareness 

15.2.1. Describe the existing activities, indicating the target group(s) 

In the Reserve area or in its area of influence (municipality) various activities frequently take place. In recent 
years activities and actions aimed at helping to raise the environmental awareness of the public include the 
following: 

Lectures and talks at schools in the municipality where the Reserve is located 

Lectures on environmental awareness directed towards the school community. 
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Founding of reception office for visitors on Berlenga 

In the summers of 2007 and 2008, a visitor reception office designed to provide information, raise public 
awareness and sell educational and recreational items was opened on Berlenga. It was able to operate on 
Berlenga Island through a youth volunteer programme which, in 2008, was sponsored by the Câmara 
Municipal de Peniche and involved collaboration with local and national bodies, namely the Escola Superior 
de Turismo e Tecnologia do Mar, the Reserva Natural das Berlengas and the Sociedade Portuguesa para o 
Estudo das Aves. This program also occurred on 2010. 

 

Celebrations for the Reserva Natural das Berlengas Day 

Since 2006 the municipality of Peniche has organised various initiatives in conjunction with the ICNB and 
other bodies as part of the Nature Reserve Day, which is celebrated every year on 3 September. 

Using the slogan “Berlenga 2006 - pRESERVAr o Tesouro”, (“Berlenga 2006 – pRESERVEing the 
treasure”), the municipality of Peniche has been associated with the celebrations for the XXV anniversary of 
the founding of the Reserva Natural das Berlengas by organising a wide range of environmentally friendly 
activities which include collecting underwater litter, canoeing, environmental education activities and a 
guided walking tour of Berlenga Island. 

In 2007 there was a night-time showing of the multimedia exhibition “Berlengas: desenho, ilustração e 
fotografia” (“The Berlengas: drawings, illustrations and photographs”) on the Carreiro do Mosteiro beach. 
The celebrations for the XXVI anniversary of the Reserve will also include environmentally friendly activities 
such as canoeing, environmental education activities, guided walking tours of the island and an introduction 
to diving. 

In 2010, the first “Open day of Reserva Natural das Berlengas” was promoted, which included several 
environmental education activities.  

 

Fotodigisub – the national underwater photography competition 

One of the rounds of the national underwater photography competition –– Fotodigisub – takes place every 
year on Berlenga Island. This competition brings together some of the best underwater photographers and 
diving enthusiasts and, by exhibiting their work, enables environmental awareness activities to be developed 
in the local, regional and national community. The national underwater digital photography competition is 
organised by the Associação Portuguesa para a Dinamização do Mergulho and the Fórum de Mergulho and 
receives support from the municipality of Peniche and local diving centres. 

Travelling exhibition “Berlengas – desenho, ilustração e fotografia” 

“Berlengas: desenho, ilustração e fotografia” (“The Berlengas: drawings, illustrations and photographs”) is 
the result of a 7-day expedition undertaken in June 2007, led by Pedro Salgado, the biologist and reputed 
Portuguese scientific illustrator, and involving a team of 7 people (one photographer and six illustrators) from 
a variety of professional backgrounds (biologists, designers, musicians and sculptors) with a shared 
experience, training and awareness of portraying the countryside, nature and landscape. Their work resulted 
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in a multimedia exhibition based on the rich natural heritage of the Berlengas archipelago, which was 
sponsored by the municipality of Peniche. 

In addition to the artwork, the photography covered the same areas, developing the same themes and 
portraying the illustrators during the course of their fieldwork. A wide variety of sounds were also collected at 
the time, resulting in the composition of a soundtrack that conveys the magic and uniqueness of the 
Berlengas. The multimedia exhibition received support from the Universidade de Aveiro, the Reserve and 
the Instituto de Conservação da Natureza e da BiodiversidadeBiodiversidade and is shown throughout the 
country. 

“O Fascínio do Silêncio” 

As part of the celebrations for the Mês do Mar (“Month of the Sea” - November 2007), the municipality of 
Peniche and the Associação Portuguesa para a Dinamização do Mergulho organised a session featuring 
digital underwater photography and a video entitled “O Fascínio do Silêncio” (“The Fascination of Silence”). 
The event consisted of an exhibition of a series of underwater photography and video portfolios illustrating 
the underwater fauna, flora and natural landscapes of the Berlengas. There was also a showing of the video 
“Berlengas – Reserva Natural e Paraíso Subaquático” (“The Berlengas – Natural Reserve and Underwater 
Paradise”), illustrating the potential of the Berlengas archipelago in terms of environmental and scientific 
tourism. 

Berlenga – “New 7 wonders of Nature” 

At the start of 2008, the Peniche municipal council decided to propose Berlenga Island as a candidate for 
the “New 7 wonders of Nature” international competition. After its success in the nominations, Berlenga 
Island was one of the internationally nominated places. The aim of entering it in the competition was to 
promote the rich natural heritage of the Berlengas on a national and international level, so that visitors to the 
area will be proactive in its defence and in preserving its biodiversity and marine habitats. 

“Os peixes das Berlengas” (“Fish of the Berlengas”) exhibition 

In 2008, as part of the celebrations for the National Day of the Sea an exhibition on the theme of fish in the 
Berlengas was organised, based on a series of illustrations by Telma Costa (a student at the Escola 
Superior de Turismo e Tecnologia do Mar), which also helped to promote the natural heritage and 
environmental awareness. 

Underwater cleaning at Berlenga Island 

In November 2008, as part of the celebrations for the national Day of the Sea and with the aim of developing 
attitudes which promote the sustainability of the archipelago, an underwater cleaning operation took place at 
Berlenga Island, in which various bodies collaborated, namely the local diving centres (Aktivocean, 
Aquaoeste, Berlengasub and Haliotis), the Peniche Port Captain’s Office, Peniche Voluntary Fire Brigade, 
Instituto da Conservação da Natureza e da Biodiversidade and Instituto Portuário e dos Transportes 
Marítimos. 
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15.2.2. Indicate facilities for the abovementioned activities 

In addition to the two designated footpaths within the area, currently there are no other permanent support 
facilities for education and environmental awareness activities and actions in the proposed Biosphere 
Reserve. 

15.3. Specialist training 

Existing bibliographical records at the headquarters of the Reserva Natural das Berlengas and the Escola 
Superior de Turismo e Tecnologia do Mar indicate that various universities have made provision for 16 
undergraduate traineeships, 1 professional traineeship, 3 Masters theses and 1 PhD thesis in the proposed 
Biosphere Reserve area. 

The research work included a component of direct training, to the extent that it contributed directly towards 
the professional training of those who took part. Indirectly, the data obtained and subsequently used in 
classes and on advanced higher education courses at the various institutions involved in developing the 
research also contribute to the training of specialists, whilst helping to define and implement management 
measures for the area. 

In the specific case of the Escola Superior de Turismo e Tecnologia do Mar (ESTM), as the institution 
nearest to the proposed Biosphere Reserve and particularly dedicated to marine biology and biotechnology, 
this institution has been developing a degree course in Marine Biology and Biotechnology since the 
academic year 2000/2001. 

During the academic year 2007/2008, as a result of a protocol, the ESTM ran a version of the Universidade 
dos Açores Masters course in Integrated Ocean Studies involving various members of the School’s teaching 
staff in teaching certain curriculum units and supervising research work required for theses. It should be 
emphasised that some of the Masters theses currently being written cover themes relating to the local 
fishing industry and will therefore contribute towards increasing our understanding of the marine resources 
of the area. 

Plans for two new Masters courses for the academic year 2008/2009 were proposed to the Ministério da 
Ciência, Tecnologia e Ensino Superior in order to supplement the existing training programmes offered by 
the ESTM. One is a Masters course in Aquaculture, in partnership with the Universidade Politécnica de 
Valência, which will contribute towards the study of species that are of commercial interest (including fish, 
crustaceans, bivalves, microalgae and macroalgae). The other is a Masters course in the Biotechnology of 
Marine Resources, which is very much directed towards the use of biotechnological applications in local 
marine resources. Both Masters courses will enable new projects to be set up in these scientific areas, such 
as research into the use of marine resources, specifically in the search for new pharmaceutical drugs and 
the development of new types of composite materials and enzymes for the industry, and the development of 
new monitoring techniques for the protection and management of the marine environment. 

The area of the Berlengas archipelago therefore constitutes a natural laboratory that may be used both in an 
undergraduate context and, in particular, for research work associated with Masters theses. 
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15.4. Potential to contribute to the World Network of Biosphere Reserves 

15.4.1. Collaboration amongst biosphere reserves at a national level 

Through management models standardised by the Instituto da Conservação da Natureza e da 
Biodiversidade, in the case of the Paul do Boquilobo Nature Reserve on the mainland (a Biosphere Reserve 
since 1981), and through the exchange channels that exist between the ICNB and the Direcção Regional de 
Ambiente dos Açores in the case of the Graciosa and Corvo Biosphere Reserves (classified in 2007). 

15.4.2. Collaboration with existing biosphere reserves at regional or subregional levels 

To be considered after the Berlengas Biosphere Reserve has been established. 

15.4.3. Collaboration with existing biosphere reserves in thematic networks at regional or international level. 

To be considered after the Berlengas Biosphere Reserve has been established. 

15.4.1. Collaboration with biosphere reserves at international level 

To be considered after the Berlengas Biosphere Reserve has been established. 
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16. Uses and activities 

In the area of the proposed Biosphere Reserve overlapping the Reserva Natural das Berlengas, the 
permitted uses and activities are those stated in the Plano de Ordenamento da Reserva Natural das 
Berlengas (Council of Ministers Resolution no 180/2008 of 24 November). This zoning is described in Point 
7.4. The marine corridor between the Berlengas archipelago and the city of Peniche lies within the Area to 
be Avoided of the Berlengas by ships over 300 GT (International Maritime Organization, SN/Circ.240, 13 
Decenber 2004). Ship traffic by vessels under 300 GT and fishing are regulated by the general national law. 
In the city of Peniche the uses and activities are regulated by the Plano Director Municipal (Council of 
Ministers Resolution no 139/1995 of 16 November) and by the Plano Sectorial da Rede Natura 2000 
(Council of Ministers Resolution no 115-A/2008 of 21 July). 

We will now outline the uses and activities that take place and are permitted in each zone. 

16.1. Core areas 

The core areas include steep cliffs and sharply sloping hills with rocky formations that are used by protected 
bird species, i.e. they encompass areas of predominantly natural systems and landscape assets of 
recognised interest, including geological, landscape and ecological formations which are virtually untouched 
and are, as a whole, of an exceptional character and exhibit high ecological sensitivity. Essentially they 
correspond to the northeast facing slopes of Berlenga Island on Ilha Velha and the nearby reefs, (the 
Maldito, Ponta, Meio, Rio da Poveira and Manel da Margarida islets), the O-da-Velha islet, the Estelas, the 
Farilhões and the Forcadas. 

There are no core areas in the marine section of the proposed Biosphere Reserve. 

16.1.1. Uses and activities occurring within the core areas 

Human intervention is heavily restricted and is subordinated to the need to maintain or recover a state of 
conservation favourable to the existing natural assets, which is incompatible with most uses of land, water 
and air. 

 

The objectives for these areas are therefore: 

• To ensure that natural assets and processes remain undisturbed as far as possible; 

• To preserve ecologically representative examples of exceptional value in a state of 
conservation that safeguards the natural dynamics of evolutionary processes; 

• To preserve biological communities and geological formations of exceptional 
importance.  

Therefore, and being areas in which construction projects are forbidden, only activities associated with the 
maintenance of the Farilhões Lighthouse, nature conservation, research, monitoring and surveillance by 
authorized individuals are permitted. 
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16.1.2. Possible adverse effects on the core areas of uses or activities occurring within or outside the core areas 

Bearing in mind that human intervention in the core area is strictly controlled, there are no human activities 
in this area at present that may have adverse effects on the existing assets. 

However, outside these areas, specifically in the open seas where many of the species of nesting avifauna 
feed, fishing activities involving the use of nets, the flushing out of ships’ tanks and the release of 
hydrocarbons may increase the bird mortality rate and reduce the the reproductive population on the islands. 
In addition, 3 natural factors may reduce the most important natural assets: 

• preying on reptile eggs by Rattus rattus; 

• interspecific competition due to the pressures created by the large population of Larus 
cachinnans, particularly in terms of the reproduction of Oceanodroma castro and Uria 
aalgae; 

• the high concentration of Larus cachinnans and the consequent rise in excrement load 
may, in extreme cases, lead to an imbalance in nutrients within the ecosystem that may 
affect endemic flora. 

16.2 Buffer zones 

The buffer zones include areas which contain natural assets and landscapes that, from a nature 
conservation point of view, are relevant and exceptional as a whole and have high or moderate ecological 
sensitivity. It is intended that the permitted uses respect the objectives of nature conservation and 
biodiversity. The buffer zones include most of the Berlenga Island as well as the marine area adjacent to all 
the islands and islets.  

 

16.2.1. Main land uses and economic activities in the buffer zones 

On land 

Given the apedic nature of the ground, the land in question is not used by humans and there are no farming, 
forestry or grazing activities of any kind. The most important activity in these areas, especially on Berlenga 
Island, is tourism, with visitors mostly using the footpaths to enjoy nature and observe the wildlife. 

Moreover, construction projects are forbidden in these areas and only the following activities are permitted: 

• Nature conservation and environmental education activities; 

• Scientific research and monitoring; 

• Conservation work on existing buildings and infrastructures;  

• Demolition of existing buildings and infrastructures;  

• Nature tourism involving walks along interpretative trails; 

• Access to authorised fishing spots;  

• Activities and the installation of infrastructures required for the «Berlenga – Laboratório 
da Sustentabilidade» project (See point 17.6.4). 
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At sea 

The main uses and activities in this area are:  

• Commercial fishing, with restrictions on the following: gathering molluscs and 
crustaceans (except Polybius henslowi and Pollicipes pollicipes), using purse seine 
nets, trawling nets, gill nets, habitat traps, baited traps, longlines set under 50 m from 
land regardless of the overall length of vessels, longlines with more than 200 hooks per 
line or in which the aperture of the hooks is less than 9 mm;  

• Recreational fishing (except shellfish gathering and underwater fishing);  

• The transport of passengers and goods to and from Berlenga;  

• Marine tourism and environmental recreational activities, in particular visits to the caves 
and diving; 

• Bathing activities, in particular at the Carreiro do Mosteiro beach. 

Possible adverse effects on the buffer zones of uses or activities occurring within or outside the buffer zones 

On land 

Given that the main activity in this area is nature tourism involving walks along the footpaths and, in some 
cases, using the tracks leading to the authorised fishing spots in the marine reserve area, the main adverse 
effects are: 

• Trampling of the flora in the area immediately surrounding the paths  

• Deterioration of paths, with the consequent increased risk of erosion in the area. 
At sea 

In the marine area the main adverse effects of the activities which take place there are: 

• Damage to the sea bed, involving bottom damage, with destruction of algal beds and 
biogenic reefs as a consequence of erosion caused by achors of recreational boats; 

• Increased waste, specifically plastics, due to the fact that they are dropped by some 
tourists using the beach and visiting the island in general, and are carried out to sea; 

• Reduction in the transparency of the water due to enriched nutrients caused by the 
release of liquid effluents produced in the Bairro dos Pescadores and Fortaleza areas. 

 

Poor surveillance of the area has meant that, at times, unauthorised activities have taken place, which 
threaten the conservation of natural resources, specifically the use of certain types of fishing equipment and 
the catching of unauthorized species. 

The lack of sanitation and waste water treatment facilities in the transition area of the Bairro dos Pescadores 
has meant that untreated water has been released into the sea, altering the quality of the water in part of the 
buffer zone. 
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16.3. Transition areas 

 

These zones include the containing, transitional or damping areas for impacts caused by human activities 
and coincide with the most intensive use of land and natural resources. The intention is to reconcile human 
intervention and local social and economic development with natural and landscape assets and the goals of 
nature conservation, whilst also promoting sustainable development through the implementation of 
appropriate management measures.  

In the terrestrial part, these areas embrace the built area of Berlenga island where the wharf, the Carreiro do 
Mosteiro beach and their access paths are, plus the whole of the Bairro dos Pescadores and all the attached 
service areas, the São João Baptista fort, the Carreiro da Fortaleza beach and, finally, the Berlenga 
lighthouse with its surrounding area and buildings. All the economic activities carried out on the island are 
based in this area and include hotel amenities (support for camping, S. João Baptista fort, ‘Mar e Sol’ 
pavilion) and catering outlets. This is where people temporarily resident on the island can be found, as well 
as most of the tourists. On the mainland, the transition zone corresponds to the city of Peniche. It is there 
where the permanent population exists and where economic and cultural activities related to Berlengas 
archipelago have their bases (tourism and fishing). 

 

The objectives for these zones are: 

• To reconcile human activity with the protection of natural assets; 

• To implement management measures which promote the sustainable use of resources 
and contribute towards local socio-economic development;  

• To improve, value and harmonise traditional activities, specifically in the local fishing, 
leisure, tourist and service sectors, and make them compatible with a state of 
conservation favourable to natural assets and landscapes; 

• To promote suitable entertainment, environmental awareness and nature tourism 
activities 

 

16.3.1. Describe the main land uses and major economic activities in the transition areas 

On land 

These areas include, in particular, the area of Berlenga Island that contains buildings and the quay near 
Carreiro do Mosteiro, the Carreiro do Mosteiro beach and its accesses, the whole of Bairro Comandante 
Andrade e Silva (Bairro dos Pescadores) and all associated services, the Forte de São João Baptista 
complex and quay, the Carreiro da Fortaleza beach and the Berlenga Lighthouse with its surrounding area 
and annexes.The economic activities that take place on the island are therefore concentrated in this area, 
namely the accommodation services (camping facilities, S. João Baptista Fort, ‘Mar e Sol’ pavilion) and 
catering services. The area also contains the sheds where some of the fishermen store their equipment.  

The city of Peniche includes the urban area, the fishing and recreational harbours and a small industrial 
area. The major economic activities have been described in point 14.3. 
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At sea 

The following uses and activities take place in this zone: 

• Commercial fishing, except with the limitations described in the PORNB;  

• Recreational fishing, except the limitations described in the PORNB;  

• The transport of passengers and goods;  

• Maritime tourism and recreational environmental activities. 

16.3.2. Possible adverse effects of uses or activities on the transition areas 

On land 

All the buildings that exist on the islands are concentrated in this area, as well as all the tourism support 
services (accommodation, catering). It is therefore the zone in which the main environmental loads are 
generated (trampling of land, waste, liquid effluents), with the associated management problems and effects 
on the surrounding environment. In the city of Peniche the main environmental concern is the treatment of 
the waste waters produced by the sea-food processing industries. 

At sea 

Inadequate surveillance of the area means that unauthorised activities sometimes take place, specifically 
involving the use of certain types of fishing equipment and the illegal fishing of unauthorised species, thus 
threatening the conservation of natural resources. 
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17. Institutional aspects 

 17.1. State, province, region or other administrative units 

• State: Portugal 

• Nomenclature of Territorial Units for Statistics II: Centre Region 

• Nomenclature of Territorial Units for Statistics III: West 

• Municipality: Peniche 

17.2. Units of the Proposed Biosphere Reserve 

Core areas 

The core areas are Maritime Public Domain lands (that is, they are owned by the Portuguese state). They 
are classed simultaneously under the Natura Network 2000 (Sítio do Arquipélago da Berlenga e Zona de 
Protecção Especial das Berlengas) and under the Rede Nacional de Áreas Protegidas (Reserva Natural das 
Berlengas). 

Buffer zones 

In the terrestrial area, the buffer zones consist of areas classed simultaneously under the Natura Network 
2000 (Sítio do Arquipélago da Berlenga e Zona de Protecção Especial das Berlengas) and under the Rede 
Nacional de Áreas Protegidas (Reserva Natural das Berlengas). 

The buffer zones in the marine area are classed as Zonas de Protecção Especial das Berlengas and as 
Reserva Natural das Berlengas. 

 

 

Transition areas 

Terrestrial transition areas in the islands are classed simultaneously under the Natura 2000 Network (Sítio 
do Arquipélago da Berlenga e Zona de Protecção Especial das Berlengas) and under the Rede Nacional de 
Áreas Protegidas (Reserva Natural das Berlengas). In the city of Peniche most of the land is private or 
municipal property, but Maritime Public Domain land also exists. All the area is classified under the Plano 
Director Municial or the Natura 2000 Network.  

The transition areas in the marine area are classed as Zonas de Protecção Especial das Berlengas, as 
Reserva Natural das Berlengas and as Area to be Avoided by vessels over 300 GT. 

Indicate if the units are contiguous or separate 

The various zones of the proposed Biosphere Reserve are contiguous. 
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17.3. Protection regime of the core areas and of the buffer zones 

The core and buffer zones of the proposed Biosphere Reserve are all included in the Reserva Natural das 
Berlengas. The boundaries and zonation of the RNB were laid down by the laws that classified and 
reclassified them, pursuant to Decree-Law no. 18/93 of 23 January: 

Classifying law: Decree-Law no. 264/81, de 3 September, 

Re-classifying law: Regulatory Decree no. 30/98 of 23 December amended by Regulatory Decree no. 32/99 
of 20 December. 

The Plano de Ordenamento da Reserva Natural das Berlengas (Council of Ministers Resolution 180/2008, 
of 24 November) is the main management instrument applicable to the area. In addition, the core and buffer 
zones (terrestrial and marine) are classed as a Special Protection Zone (Decree-Law no. 384-B/99, or 23 
September) under the European Birds Directive (Directive 79/409/EEC), while the terrestrial part is covered 
by the Natura 2000 Network (Council of Ministers Resolution no. 142/97 of 28 August) under the Habitats 
Directive (Directive 92/43/EEC). 

17.3.1. Core areas 

The core areas are protected under the following regimes: 

• Reserva Natural das Berlengas since 1981; 
• Site in the Natura 2000 Network under the Habitats Directive since 1997; 
• Special Protection Zone under the Birds Directive since 1999. 

17.3.2. Buffer zones 

The buffer zones are protected under the following regimes: 

• Reserva Natural das Berlengas since 1981; 
• Site in the Natura 2000 Network under the Habitats Directive since 1997 (terrestrial area); 
• Special Protection Zone under the Birds Directive since 1999. 

17.4. Land use regulations or agreements applicable to the transition area 

The main regulations that apply to the transition zones are the Plano de Ordenamento da Reserva Natural 
das Berlengas (Council of Ministers Resolution no. 180/2008, of 24 November), the Plano Director Municipal 
de Peniche (Council of Ministers Resolution no. 139/95, of 16 November), the Natura 2000 Network (Council 
of Ministers Resolution no 115-A/2008 of 21 July) and the Area to be Avoided (International Maritime 
Organization, SN/Circ.240, 13 Decenber 2004). 

17.5. Land tenure of each zone 

17.5.1. Core areas 

All the lands are in the Maritime Public Domain. 

17.5.2. Buffer zones 

All lands and marine areas are in the Maritime Public Domain. 
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17.5.3. Transition areas 

In the Berlenga Island all the lands and marine areas are in the Maritime Public Domain. In the city of 
Peniche most land is private of municipal property, and a small area is in the Maritime Public Domain.   

17.5.4. Foreseen changes in land tenure 

No changes are foreseen. 

17.6. Management plan or policy and mechanisms for implementation 

17.6.1. Indicate how and to what extent the local communities living within and next to the proposed biosphere reserve have 

been associated with the nomination process 

The communities were involved via a three-stage process: stage 1 saw the preparation of a proposal 
dossier, taking contributions and exchanging opinions about the proposal (July 2008); stage 2 concerned the 
provision of the proposal dossier for public consultation (December 2008/Jannuary 2009). 

A workshop was organized during the first stage with a view to involving the people and entities that might 
be interested in or affected by the application procedure. The workshop was entitled ‘Sustainable Future’ 
and a number of stakeholders took part. Fifty-four representatives of the community took part in the 
workshop, which was held in Peniche in July 2008: 

• Maritime tourism operators and diving schools (9); 
• Fishermen and shellfish gatherers (25); 
• Environment NGOs (2); 
• Public administration bodies (5); 
• Education and research institutions (6); 
• Others (7). 

The MAB programme and its goals were presented at this workshop, to let everyone know about the details 
of the application and ask for their cooperation in formulating the proposal. The following three steps were 
worked out by the working groups formed by the participants: 

• Pinpointing problems and opportunities 
• Identifying priorities 
• Shared construction of a ‘Future vision for the Berlengas’. 

 
This work led to a general consensus on the intrinsic value of the archipelago and the opportunities it 
embodies, and on the problems that it is currently facing. In terms of value and opportunities for 
development the natural value (geology, resources, species, clear water) and cultural value stand out, along 
with fishing, tourism (nature, underwater, cultural) and scientific research. 

In terms of problems, the participants tended to agree on: lack of supervision/surveillance of the various 
businesses, especially fishing and shellfish gathering; poor basic infrastructures (water supply, sewerage, 
power and first aid station) and lack of information for visitors. As most participants live directly from the 
economic activity they carry out in the archipelago (fishing and shellfish gathering, tourism) it was also 
agreed that these activities must be made sustainable in the zone and that a brand image should be 
promoted for the Berlengas and their resources. 
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Given the challenge to construct a ‘Future vision for the Berlengas’ the participants composed a number of 
slogans to express simply but coherently what the regular users of the archipelago want to see achieved in 
the future. These have been fully encapsulated in the spirit of this proposal. The three most important are: 

• Berlengas: living nature. 
• Berlengas for everyone: the future is through us. 
• Berlengas, heritage to be protected: Use it to Preserve it. 

 

 

 

 

 

 

 

 

 

 
Figure 24 – Pictures of the Workshop (July 2008). 

 

In stage 2, and once the dossier had been compiled, in November 2008, the proposal for submission of 
Berlengas as a biosphere reserve to the MAB programme was presented publicly as part of the National 
Day of the Sea celebrations. The proposal dossier was made available online for public examination. An 
email address was created to which suggestions and comments could be sent. Throughout the entire 
process news items appeared in the press and the media about the application procedure and actions 
undertaken in relation to it.  

Stage 3 consisted in discussion conducted within the Berlngas Strategic Council, which led to the decision of 
expanding the area submitted to the MAB programme by including the city of Peniche and the marine 
corridor between the Berlengas archipelago and Peniche. This decision is reflected in the signature of the 
Action Plan by representatives of the major the stakeholders. 

17.6.2. Main features of management plan 

The guiding principle of the management plan for the proposed Biosphere Reserve is to reconcile the 
protection and promotion of natural values with the economic activities carried on in the reserve (tourism and 
exploitation of biological resources). 

As stated earlier, the proposed Biosphere Reserve includes the area of the Reserva Natural das Berlengas, 
which is protected under the Plano de Ordenamento da Reserva Natural das Berlengas (Council of Ministers 
Resolution 180/2008, of 24 November). The PORNB sets the following 4 main goals in its 2nd article: 
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• To guarantee an appropriate strategy for nature conservation and manegement in order to 
pursue the objectives set forth by the original classification of Berlengas as a reserva Natural. 

• To implement the guide lines for protection of habitas, flora and fauna set forth by the Bird and 
Habitat European Directives. 

• To regulate the management options in order to reconcile protection of natural resources with 
socio-economic activities. 

• To define the appropriate zonation and the corresponding protection levels. 

The PORNB complies with the Natura Network 2000 Sectoral Plan, in which the Reserva Natural das 
Berlengas is incorporated. Furthermore it includes an Execution Programme listing a series of specific 
measures and actions to achieve the above goals, grouped into three spheres of action (Table 3). 

There is a wide consensus – recognised by the authorities and bodies that have management 
responsabilities in the Berlengas and by other stakeholders – that, because the Berlengas archipelago dos 
not have resident population, the main conservation problems of the Berlengas originated by exploitation of 
natural resources and tourism have their origin on land. While the PORNB makes provitions for the definition 
of the carrying capacity of the Berlengas in terms of daily visitors, the PORNB does not contain mechanisms 
to actually enforce the flow of visitors.  

Furthermore, it is also recognised that the level of scientific knowledge on the ecosystem of the Belengas, 
on the exploitation of natural resources and on the underwater archaeological patrimony is insufficient to 
describe adequately the conservation problems and to define and implement appropriate conservation 
mechanisms. 

Having regard to these concerns, the Instituto da Conservação da Natureza e da Biodiversidade, which is 
responsible for coordinating and implementing the PORNB, the Municipality of Peniche, who is the main 
elected political-administrative local authority in the region, and the major stakeholders associations agreed 
to create a Permanent Working Group of the Berlengas Biosphere Reserve, as an additional coordinating 
mechanism. The Permanent Working Group set as its mission to work with the public entities that have 
jurisdiction on the planning, licensing and surveillance of the territory of the Reserva Natural das Berlengas 
and in the region where the reserve is located, with the private entities directly involved in the socio-
economic activities that take place in the reserve, with the sponsors, with the scientific institutions and with 
society at large in order to: 

• Generate consensus on the conservation actions not included in the current Plano de 
Ordenamento da Reserva Natural das Berlengas; 

• Generate consensus on their implementation mechanisms; 

• Appropriate the necessary funds. 

Table 3 – Goals established under the Execution Programme of the Plano de Ordenamento da Reserva Natural das 
Berlengas. 

Domain General goals Specific goals 



 

Nomination of Berlengas - UNESCO Programme “Man and the Biosphere” | 91 

Domain General goals Specific goals 

Management of Natural 
Heritage 

Conservation of habitats, flora and 
fauna 

Conserve natural and semi-natural habitats 

Conserve the flora and vegetation typical of the archipelago 

Conserve wildlife 

Conservation and improvement of 
natural resources 

Understand climate factors 

Understand geological and pedological resources 

Recover degraded areas and those subject to erosion 

Conserve and exploit landscape resources 

Planning and improvement of nature 
and biodiversity conservation areas 

Berlenga Island 

Estelas, and the Berlenga islets 

Farilhões and Forcadas  

Ocean bottoms 

Nazaré Canyon 

Promotion of sustainable 
development 

Improvement of resources, traditional 
activities and local products  

Develop sustainability criteria for traditional activities 

Organize and regulate fishing 

Understand and exploit biological and geological heritage 

Understand, conserve and utilize the cultural heritage 

Improve sewerage, drainage and water supply 

Promote and publicize local products 

Development of nature tourism 

Regenerate amenities and restore degraded structures 

Improve the quality of the information 

Organize sports and nature activities 

Organization of priority areas for 
environmental improvement 

Organize and improve the wharf and Berlenga beach 

Organize and improve the Bairro dos Pescadores 

Organize and improve camping facilities and support on Berlenga 

Organize and utilize the S. João Baptista fort and surrounding area 

Organize and improve footpaths 

Organize and improve the hillsides and plateaus of Berlenga 

Organize and improve the area around the Berlenga lighthouse 

Organization and improvement of 
access routes 

Organize and improve roads and modes of access 

Information, communication 
and environmental 

education 

Development of information, 
communication and environmental 
education 

Develop local products and ensure the quality of information and 
communication 

Promote environmental education 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Permanent Working Group agreed on an Action Plan to be developed during the next 10 years. Among 
other measures, the Action Plan includes: 

• Creation of a Berlengas Gate on land, located in the city of Peniche, as a way to inform visitors 
and regulate its access to the Berlengas. The Berlengas Gate will include the following 
infrastructures and coordination mechanisms: i) a programme of information and environmental 
education about the Sea; ii)  a mechanism to regulate the inflow of visitors with a view to 
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respect the carrying capacity of the Berlenga; iii) a visitors centre with interpretative information 
about the Berlengas. 

• Development of a set of studies on i) the socio-economic benefits of the fishery in the 
Berlengas Biosphere Reserve, ii) the impact of the fishing activities on resources state and iii) 
the effect of the Reserve on the improvement of population size and conservation state of 
exploited resources within and outside the reserve.  

 

17.6.3. The designated coordination mechanism to implement this plan 

The implementation of the Plano de Ordenamento da Reserva Natural das Berlengas is made by the 
Departamento de Gestão das Áreas Classificadas Litoral de Lisboa e Oeste of the Instituto da Conservação 
da Natureza e da Biodiversidade, where the Reserva Natural das Berlengas is integrated.  

The ICNB, under the Ministry for the Environment, Land Use Planning and Regional Development, is 
responsible for the management of Portuguese protected areas, including coordinating and implementing 
nature and biodiversity conservation policies, with a view to preserving, utilizing and publicly recognizing the 
Portuguese natural heritage. The ICNB’s mission is helped by Strategic Councils in each of the protected 
areas under its jurisdiction. Their functions are consultative and aimed at strengthening the relations with all 
the actors in the protected areas, bearing in mind the transversal approach which is required for active 
nature and biodiversity conservation management. The Berlengas Strategic Council, whose membership 
includes several public entities with terrotorial management and supervision responsabilities, as well as 
representatives of groups and institutions with social, economic and scientific interests in the area (e.g. 
fishing, scientific research institutions, touristic operators) has the following goals: 

• To help improve knowledge of needs related to nature conservation in the protected area in 
question; 

• To propose solutions for any problems it has identified; 

• To promote discussion at local level of problems that affect the Reserve. 

The Permanent Working Group of the Berlengas Biosphere Reserve is the coordination mechanism that will 
be responsible for the management actions not included in the PORNB. It will work in close collaboration 
with the Berlengas Strategic Council, in order to ensure that these actions will respect the spirit of the 
PORNB and the specific measures there included.  

The Permanent Working Group has a high level participation in the Strategic Council, through the Director of 
the Reserva Natural das Berlengas and the President of the Peniche Municipality. Moreover, several 
stakeholders associations are also represented in the Strategic Council.  

 

17.6.4. The means of application of the management plan 

Four major instruments are envisaged in order to apply the management plan. Two were described above 
and consist of the Plano de Ordenamento da Reserva Natural das Berlengas and of the Action Plan of the 
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Permanent Working Group of the Berlengas Biosphere Reserve. The other two instruments are the Berlenga 
– Laboratório de Sustentabilidade and Berlengas 2010 projects. 

Berlenga – Laboratório de Sustentabilidade project 

This project’s core objectives are to endow Berlenga Island with the capacity to generate and store energy 
from renewable sources, to produce drinking water and to treat wastewater and solid waste, managed as an 
integrated whole so as to ensure sustainability and biodiversity in the long-run. 

The project will use modern systems currently available on the market, suiting technical solutions to the 
environmental benefits sought. The key element for the conceptual design of the system is the desire for 
Berlengas to be seen as a showcase of sustainability and biodiversity in the long term, and not just for 
Portugal, but in relation to other islands and remote places in general - particularly in developing countries. 

The equipment required is: 

• 1 pilot energy system comprising 12 photovoltaic solar panels to be installed in the Bairro dos 
Pescadores, with 1.84 kW installed power; 

• 1 definitive energy system comprising 240 photovoltaic panels generating 50 kW in the military 
zone, near the lighthouse, 10 kW to be installed in the Bairro dos Pescadores, and 2 
aerogenerators with 2.5 kW unit power, and one 6 kW aerogenerator located to the north of the 
lighthouse; 

• 1 thermal solar energy system consisting of solar collectors to heat water for the public baths; 

• 1 seawater desalination system using reverse osmosis to produce 3 m3 of fresh water per hour; 

• 1 wastewater treatment plant, including screening, water pump and pressurizer, electrical 
fixtures and fittings and pumping station; 

• 1 system for handling urban solid waste with a compactor and storage in a container. 

The project is being developed and implemented by a nonprofit association. This was set up on 21 April 
2008 with the following partners: Município de Peniche; Centro Para Prevenção da Poluição; Energias de 
Portugal S.A.; AdP – Águas de Portugal, SGPS, S.A.; Instituto de Engenharia de Sistemas e Computadores 
do Porto; GALP Energia, S.A.; EFACEC Engenharia S.A.; Instituto de Soldadura e Qualidade; Instituto da 
Conservação da Natureza e da Biodiversidade; Instituto Nacional de Engenharia, Tecnologia e Inovação; 
Sociedade de Advogados Rui Pena, Arnaut & associados e Marinha, Direcção de Faróis. 

The project started in 2007 and is due to be completed in 2010. The contract to install all the equipment is at 
the award stage. The total budget for the project is €1.135.200 €. 

 

 

Berlengas 2010: Conservação e Gestão para Implementação da Rede Natura Marinha 
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A group comprising various scientific institutions, private concerns, the Instituto da Conservação da 
Natureza e da Biodiversidade and Peniche local authority is applying to the LIFE + programme for funding of 
the Berlengas 2010 project. 

The actions planned under this project are designed to substantially improve the reception conditions for 
visitors on the island and to promote the compatibility of the water-sports and land-based activities with the 
conservation of the natural environment. It is hoped eventually to increase the appeal of the archipelago to 
Portuguese and foreign tourists alike, based on the preservation and exploitation of its excellent natural 
products. 

In addition to the measures included in the Execution Programem of the PORNB the programme of actions 
will satisfy the guidelines stated in the National Strategy for the Sea – Protection and Recovery of Marine 
Ecosystems, established by the Mission Structure for Affairs of the Sea (EMAM). This project is also part of 
the EU Business and Biodiversity initiative. The chief objective of this initiative is to improve relations 
between companies and biodiversity and so make a significant input to protecting biodiversity and pursuing 
the 2010 target to halt the loss of local, national, regional and global biodiversity. 

The Berlengas 2010 project’s goals are: 

• To control the yellow-legged gull population of the archipelago; 
• To control the rat and rabbit populations; 
• To control the communities of Carpobrotus edulis, an exotic plant that thrives on the main island; 
• To recover threatened habitats; 
• To develop and establish an information and awareness raising programme for the preservation 

of marine biodiversity on Berlenga; 
• To create amenities to support nature tourism on the sea; 
• To develop and implement an attitude of good fishing practices for the Peniche fishing port 

operations; 
• To develop a pilot project to recover brown algae forests; 
• To develop and implement a management model in the protected area. 

 
This project will link up with the Centro de Ciências do Mar da Universidade do Algarve (CCMAR) for 
technical and scientific consultancy, and its partners are: Município de Peniche; Instituto de Conservação da 
Natureza e Biodiversidade (ICNB); Instituto Politécnico de Leiria – Escola Superior de Tecnologia do Mar 
(IPL – ESTM); Sociedade Portuguesa para o Estudo das Aves (SPEA), and Centro de Estudos do Ambiente 
e do Mar da Universidade de Aveiro (CESAM). This wide partnership with institutions of high standing in 
Portugal and abroad should ensure a high probability of success for this project. 

The project is planned to run from 2011 to 2015, and its estimated cost is 2 million euros. 50% of the funding 
will come from the EU and 50% will be financed nationally by the partners and sponsors. 

17.6.5. Indicate how and to what extent the local communities participate in the formulation and the implementation of the 

management plan and policy 

The existing legal instruments that define the management policy for the proposed Biosphere Reserve are 
the Plano de Ordenamento da Reserva Natural das Berlengas and the Natura 2000 Network Sectoral Plan. 
Boths plans were subject to wide public discussion prior to being approved. They were available online for 
everyone to examine and the final versions to be approved and published benefited from the input of various 
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interested parties. In the future, if the plans in force are amended, under Portuguese law (Decree-Law no. 
316/2007 of 19 September) all changes to legal instruments for territorial management will have to be open 
to public discussion before they are finally approved and implemented. All citizens with any interest in the 
matter can take part in this discussion. 

In addition to the consultative and strategy-defining role of the Berlengas Strategic Council, the different 
stakeholders represented will be active in the management and dynamization of the activities to be 
developed in the reserve. Its powers include considering proposals for annual and multi-year programmes 
for the management of and investment in this area, considering annual and multi-year reports on activities, 
evaluating scientific and cultural reports on the state of the area and issueing an opinion on any matter of 
interest to the area. 

Furthermore, local bodies, notably the Municipalty of Peniche, have been operating a policy whereby 
projects impacting on the proposed reserve area have been subjected to public discussion. For example the 
Laboratório da Sustentabilidade, which is an important tool for the achievement of the sustainability 
objectives established for the area, was assessed through an environmental impact study which was itself 
submitted to the appraisal of the local community.  

It has likewise been the policy of the local authority and other public bodies that intervene in the 
management of the Reserve to involve the main groups working in the reserve area and to support the 
establishment of local associations that may contribute to the creation of a ‘critical mass’ which can play an 
active part in the management of the proposed Biosphere Reserve. As a corolary to this policy the present 
nomination of the Berlengas as a Biosphere Reserve has been publicly debated at several stages. 

17.6.6. The year of start of implementation of the management plan or policy 

The Berlengas archipelago was designated a Nature Reserve in 1981 and various management measures 
have been applied to the area since then. They have been implemented in accordance with domestic and 
European nature conservation policies and strategies. 

The Plano de Ordenamento da Reserva Natural das Berlengas currently in operation was first implemented 
in 2008, and remains in force, in accordance with the law, for as long as it is essential to care for the public 
interests that it aims to protect. The Laboratório de Sustentabilidade started in 2007 and the Berlengas 2010 
project will be submited for approval to the nest call of the LIFE + programme. The Permanent Working 
Group of the Berlengas Biosphere Reserve was constituted for the purpose of preparing the present 
nomination of the Berlengas as a Biosphere Reserve, and will remain in place for as long as the Berlengas 
is a member of the Biosphere Reserves Network. 

17.7. Financial sources and yearly budget 

Table 4 indicates the budget for the period 2011-2016 according to the main management instruments. 
Funds for the implementation of the management plans and policies do not rely solely on fixed allocations 
from the national or regional budgets since, depending on each action and management instrument, a 
considerable proportion will come from European sources geared to environmental conservation or to 
financing economic and social cohesion. These applications are implemented through partnerships among 
the Instituto de Conservação da Natureza e Biodiversidade, the Peniche Municipality and other public or 
private partners. Although the Biosphere Reserve concept requires a long-term protection effort it is not 
realistic at this stage to make budget allocations for a longer period, given that the regional, national and 
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European political options on the respective finantial support mechanisms are dynamic, and because of 
variable execution terms of the different programmes. 

The actions included in Table 4 are those considered to be more urgent to pursue the mission and the 
functions of the Biosphere Reserve or those for which funds were already set aside. Given that the main role 
of the Permanent Working Group of the Berlengas Biosphere Reserve is that of a pivot that brings together 
the public and private interests in the Berlengas, the budget allocated to the Biosphere Reserve Action Plan 
will tend to be displaced to other instruments and partners as the different contractual arrangements are set 
in place.  

The actions listed in the Table cover three domains of action: 

• Management of Natural Heritage; 

• Promotion of sustainable development; 

• Information, communication and environmental education. 

An important source of funds will be the QREN (Quadro de Referência Estratégico Nacional), which is the 
framework for applying European Union economic and social cohesion policy for the period 2007-2013, in 
this case through the Programa Operacional para a Valorização do Território. This program aims to provide 
Portugal and its regions and sub-regions with the best conditions to make it attractive for productive 
investment and with good living conditions for local people. It covers interventions related to infrastructure 
and to the provision of amenities essential to the upgrading of territories and the boosting of economic, 
social and territorial cohesion. One of the main intervention domains is environmental protection and 
enhancement. This program is financed by the European Regional Development, the European Cohesion 
and the European Social Funds. Besides private contributions, funding for the Laboratório de 
Sustentabilidade is already secured by the Municipality of Peniche through the Cluster do Mar (QREN). 

Funding from other initiatives not contained by the main instruments was also included under the heading 
Other partners, since it represents an important contribution to the aims of the Biosphere Reserve. These 
funds concern recent allocations made by several programmes: research projects financed by the Fundação 
para a Ciência e a Tecnologia (the state agency that manages scientific research funds), technical 
development projects financed by the Grupos de Acção Costeira (a recently created framework for 
development of regional maritime projects) and the recovery of the São João Baptista Fortress by the Plano 
de Acção do Oeste (regional development programme financed by the Agenda Operacional para a 
Valorização do Território). 
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Table 4 – Budget forecast for the period 2011/2016.   

  
Management instruments 

 

Total 

investment 

PORNB 

Execution 

Programme 

Laboratório de 

Sustentabilidade 

Berlengas 

2010 

Biosphere Reserve 

Action Plan 
Other partners 

Total 5.834.989€ 525.000 € 1.064.141 € 743.950 € 646.000 € 2.855.898 € 

 

 
 
 

 
Management instruments 

Actions 
Total 

investment 

PORNB 

Execution 

Programme 

Laboratório de 

Sustentabilidade 

Berlengas 

2010 

Biosphere Reserve 

Action Plan 
Other partners 

Management of Natural Heritage             

Control of the seagull population (Peniche and Berlenga island) 116.000 € 50.000 € 
  

66.000 € 
 

Control of invasive species (Carpbrotus edulis) 15.000 € 15.000 € 
    

Self-management of barnacle collecting 90.000 € 20.000 € 
  

70.000 € 
 

Socio-economic benefits of fishing in the Reserve area and 
reserve's effect on conservation of marine resources 

150.000 € 
   

150.000 € 
 

Monitoring of seawater quality 25.000 € 
 

25.000 € 
   

Monitoring of terrestrial vertebrates and habitat management 
(reptiles and birds) 

25.000 € 25.000 € 
    

Implementation of a recovering programme for the natural 
vegetation 

40.000 € 40.000 € 
    

Creation of a manual of best ecological practices for the Peniche 
harbor  

20.500 € 
  

20.500 € 
  

Reorientation and diversification of fisheries 70.000 € 
    

70.000 € 

Reduce environmental impacts of fishing 70.000 € 
    

70.000 € 

Introduce innovative and environmental friendly fishing gear and 
practices 

70.000 € 
    

70.000 € 

Increase the value and target the offer of live fish and shellfish for 
specific demands 

70.000 € 
    

70.000 € 
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Actions 
Total 

investment 

PORNB 

Execution 

Programme 

Laboratório de 

Sustentabilidade 

Berlengas 

2010 

Biosphere Reserve 

Action Plan 
Other partners 

Research and Development 
      

SEAGULL - identification of nonpoint sources of faecal pollution in 
a natural environment: contributing data for risk assessment 

163.501 € 
    

163.501 € 

BerlenBio - Biodiversity and Biomass export from the Berlengas 
Natural Reserve (a marine protected area) and its impacts on 
fisheries 

37.397 € 
    

37.397 € 

Morphological and lithological characterization of the sea bottom 
of the Berlengas archipelago 

120.000 € 
  

120.000 € 
  

Characterization and mapping of the icthyological fauna of the 
Reserve 

213.500 € 
  

213.500 € 
  

Characterization and mapping of the marine benthic fauna and 
flora of the Reserve 

135.950 € 
  

135.950 € 
  

Numerical modeling of marine currents as a tool to define 
pollution control strategies 

100.000 € 
  

100.000 € 
  

Promotion of Sustainable Development              

Improve the historical-military patrimony (São João Baptista 
Fortress) 

2.250.000 € 
    

2.250.000 € 

Install equipment for electric energy production from renewable 
sources 

635.000 € 
 

635.000 € 
   

Install equipment to treat waste waters 71.155 € 
 

71.155 € 
   

Install equipment to treat solid waste 22.986 € 
 

22.986 € 
   

Install equipment for production of freshwater from seawater 290.000 € 
 

290.000 € 
   

Install equipment for water heating from solar energy 20.000 € 
 

20.000 € 
   

Maintenance and local management activities (water, sanitation, 
solid waste) 

250.000 € 
   

250.000 € 
 

Requalification of the Bairro dos Pescadores, Berlenga Warf and 
Camping Support 

250.000 € 250.000 € 
    

Historic analysis of the trends in activities, fleet and gear used by 
Peniche fishing industry 

17.000 € 
  

17.000 € 
  

Socio-economic characterization of the visitors and temporary 
residents of the Berlengas archipelago 

7.000 € 
  

7.000 € 
  

Communication and edition of promotional material 165.000 € 
  

40.000 € 
 

125.000 € 

Environmental Education 100.000 € 30.000 € 
 

60.000 € 10.000 € 
 

Improvement of visitation conditions 100.000 € 70.000 € 
 

30.000 € 
  

Berlengas Gate on Land and definition of visitors carrying 
capacity 

115.000 € 15.000 € 
  

100.000 € 
 

Nature Sports Charter 10.000 € 10.000 € 
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17.8. Authority in charge 

17.8.1. The proposed biosphere reserve as a whole 

Name: Permanent Working Group of the Berlengas Biosphere Reserve. 

17.8.2. The core areas 

Name: Instituto da Conservação da Natureza e Biodiversidade. Legal powers: Law, planning, management, 
surveillance. 

17.8.3. The buffer zones 

Name: Instituto da Conservação da Natureza e Biodiversidade. Legal powers: Law, planning, management, 
surveillance. 

18. Special designations 

 (NO)  UNESCO World Heritage Site 

 (NO)  RAMSAR Wetland Convention Site 

 (YES)   Other international/regional conservation conventions/directives: 

European Community Directive no. 79/409/EEC (Zona de Protecção Especial das Ilhas Berlengas – 
PTZPE0009); 

European Community Directive no. 92/43/EEC (Sítio do Arquipélago da Berlenga – PTCON0006). 

 (NO) Ongoing monitoring site BIOMARE – European network for long-term research into marine biodiversity  

 (YES)  Others: 

Reserva Natural das Berlengas (Rede Nacional de Áreas Protegidas) 

Biogenetic Reserve (Council of Europe). 
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19. Supporting documents 

19.1. Maps 

19.1.1. Location of the Berlengas archipelago 

 

National and international framework 
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Berlengas archipelago 

 

 

 

 

 

Farilhões 

Estelas 

Berlenga 
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19.1.2. Biosphere Reserve zonation map  

 

General zonation map 
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Detail of zonation in the Berlengas archipelago  
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19.1.3. Vegetation map or land cover map –  Berlenga Archipelago 
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19.1.4. List of legal documents 

These documents are provided in the electronic version of the proposal. 

Decree-Law no. 264/81, of 3 September – created the Reserva Natural da Berlenga whose limit was the 
bathymetric line 30 m around Berlenga and included all its islands, islets and maritime zone. 

Decree-Law no. 219/87, of 29 May – banned underwater hunting in the maritime zone of the Reserva 
Natural das Berlengas. 

Decree-Law no. 293/89, of 2 September – updated the current legislation, with special reference to the bans 
in force in the marine reserve zone. 

Ministerial Order no. 174/90, of 8 March – established restrictions on commercial fishing in the Reserva 
Marinha das Berlengas. 

Ministerial Order no. 270/90, of 10 April – established human load capacity within the RNB. 

Ministerial Order no. 822/93, of 7 September – established a complete ban on hunting within the limits of the 
RNB area. 

Decree-Law no. 19/93 of 23 January amended by Decree-Law no. 227/98, of 17 July – established the 
regulations for the Rede Nacional de Áreas Protegidas. 

Regulatory Decree no. 30/98, of 23 December – reclassed the Reserva Natural da Berlenga which was 
renamed the Reserva Natural das Berlengas, and comprised the whole archipelago of Berlengas plus a 
marine reserve zone. 

Council of Ministers Resolution no. 142/97, of 28 August – creates the Site Natura Network of the 
Archipelago of Berlengas, among others. 

Decree-Law no. 384-B/99, of 23 September – created the Zona de Protecção Especial das Ilhas Berlengas, 
among other special protection zones. 

Regulatory Decree no. 32/99, of 20 December – amended and added to Regulatory Decree no. 30/98 of 23 
December, especially in relation to bans; it envisaged the approval of regulations through a joint ministerial 
order to allow the gathering of goose barnacles in certain places and at certain times of the year. 

Ministerial Order no. 378/00, of 27 June – approved the regulations for gathering goose barnacles and the 
relevant zonation. 

Decree-Law no. 142/2008, of 24 July – established the legal regime for nature and biodiversity conservation 
and repealed Decree-Law no. 19/93, of 23 January. 

Decree-Law no. 136/2007 of 27 April – established the structure of the Instituto da Conservação da Naturea 
e Biodiversidade. 

Ministerial Order no. 530/2007 of 30 April – approved the bylaws of the Instituto da Conservação da Naturea 
e Biodiversidade. 
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Council of Ministers Resolution no. 102/96, of 8 July – integrated sectoral policies in the protected areas. 

Council of Ministers Resolution no. 180/2008, of 24 November – approved the Plano de Ordenamento da 
Reserva Natural das Berlengas. 

19.2. List of land use and management plans 

These documents are provided in the electronic version of the proposal. 

Accion Plan for the Berlengas Biosphere Reserve. 

Other legal plans 

Plano de Ordenamento da Reserva Natural das Berlengas. Approved in 2008 by Council of Ministers 
Resolution no. 180/2008, of 24 November. 

Plano Sectorial da Rede Natura 2000 (Natura 2000 Network Sectoral Plan) which contains the guidelines for 
the management of the Sítio do Arquipélago da Berlenga e Zona de Protecção Especial das Ilhas Berlengas 
(Site of the Archipelago of Berlenga and Special Protection Zone of the Berlengas Islands). Approved in 
2008 by Council of Ministers Resolution no. 115-A/2008, of 21 July. 

Plano Director Municipal de Peniche (Peniche Municipal Master Plan). Approved in 1995 by Council of 
Ministers Resolution no. 139/95, of 16 November. The regulations of this plan safeguard the specific regime 
established for the Reserva Natural das Berlengas. 

19.3. Species list 

The most important species from the conservation and/or commercial point of view are marked with an 
asterisk (*). 

Plant kingdom 

Marine flora (macroalgae) 
Chlorophyta 

Derbesia tenuíssima (De Notaris)  Crouan frat., 1867 
Codium adherens (Cabrera) C. Agardh, 1822 
Codium tomentosum (Huds.) Stackh., 1797 
Codium vermilara (Olivi) Delle Chiaje, 1829 
Ulva rigida C. Agardh, 1824 

Phaeophyta 

Desmarestia ligulata (Light.) Lamour., 1813 
Carpomitra costata (Stackh.) Batters, 1902 
Dictyopteris membranacea (Stackh.) Batters, 1902 
Dictyota dichotoma (Huds.) Lamour., 1809 
Padina pavonica (L.) Lamour., 1816 
Colpomenia peregrina (Sauv., 1927 
Cystoseira usneoides (L.) Roberts, 1967 
Laminaria ochroleuca Pylaie, 1824 
Cladostephus spongiosus (Huds.) C. Agardh, 1828 
Halopteris filicina (Grateloup) Kütz., 1843 
Halopteris scoparia (L.) Sauv., 1907 
Fucus spiralis Linnaeus, 1753 
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Rhodophyta 

Bornetia secundiflora (J. Agardh) Thur., 1855 
Ceramium ciliatum (J. Ellis) Ducluz., 1809 
Ceramium rubrum (Huds.) C. Agardh, 1817 
Griffithsia flosculosa (J. Ellis) Batters, 1909 
Acrosorium uncinatum (Turner) Kylin, 1924 
Apoglossum ruscifolium (Turner) J. Agardh, 1898 
Cryptopleura ramosa (Huds.) Kylin ex L. Newton, 1931 
Hypoglossum woodwardii Kütz., 1843 
Nitopyilum punctatun (Stackh.) Grev., 1830 
Chondria coerulescens (J. Agardh) Falkenb., 1901 
Laurentia pinnatifida (Huds.) Lamour., 1813 
Pterosiphonia complanata (Clemente) Falkenb., 1901 
Amphiroa rigida Lamour., 1816 
Corallina elongata J. Ellis & Sol., 1786 
Lithophyllun incrustans Phil., 1837 
Cryptomenia seminervis J. Agardh, 1876 
Callophyllis laciniata (Huds.) Kütz., 1843 
Callophyllis flabellata Crouan, 1867 
Kallymenia microphylla J. Agardh, 1851 
Peyssonelia coriacea J. Feldm., 1941 
Rhodophyllis divaricata (Stackh.) Papenfuss, 1950 
Gigartina acicularis (Roth) Lamour., 1813 
Platoma cyclocolpa F. Schmitz, 1894 
Plocamium cartilageneum (L.) Dixon, 1957 
Spaerococcus coronopifolius Stackh., 1797 
Gelidium latifolium (Grev.) Born. & Thur., 1876 
Gelidium pusillum (Stackh.) Le Jolis, 1863 
Gelidium sesquipedale (Clemente) Thur. in Born. & Thur., 1876 
Pterocladia pinnata (Huds.) Papenfuss. 1955 
Scinaia forcellata Biv.-Bern., 1822 
Asparagopsis armata Harv., 1855 
Champia parvula (C. Agardh) Harv., 1853 
Lomentaria clavellosa (Turner) Gaillon, 1828 
Rhodymenia delicatula P. A. Dang., 1949 
Rhodymenia pseudopalmata (Lamou.) Silva, 1952 
Rhodymenia holmesii Ardiss 
 

Terrestrial flora 
Pteridophyta 
Pteridium aquilinum (L.) Kuhn 
Asplenium marinum L. 
Isoetes histrix Bory 

Angiospermae 
Agave americana L. 
Aira caryophyllea L. subsp. caryophyllea 
Allium ampeloprasum L. 
Amaranthus blitoides S. Watson 
Anagallis arvensis L. 
Anagallis monelli L. 
Anchusa undulata L. 
Andryala arenaria (DC.) Boiss. & Reuter subsp. arenaria 
Andryala integrifolia L. 
* Angelica pachycarpa Lange 
Anthemis arvensis L.  
Arctotheca calendula (L.) Levyns 
Arisarum simorrhinum Durieu 
* Armeria berlengensis Daveau 
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Arundo plinii Turra 
Asparagus aphyllus L. 
Astragalus pelecinus L. Barneby subsp. pelecinus 
Atriplex prostrata Boucher ex DC. 
Avena barbata Link subsp. barbata 
Bellardia trixago (L.) All. 
Beta maritima L. 
Brassica oleracea L. 
Briza maxima L. 
Bromus hordeaceus L. subsp. hordeaceus 
Bromus rigidus Roth 
* Calendula suffruticosa Vahl subsp. algarbiensis (Boiss.) Nyman 
Carduus tenuiflorus Curtis 
Carlina corymbosa L. subsp. corymbosa 
Carpobrotus edulis (L.) N. E. Br. 
Cerastium glomeratum Thuill. 
Chenopodium murale L. 
Cochlearia danica L. 
Conyza canadensis (L.) Cronq. 
Coronopus didymus 

Cotula australis (Sieber) Hooker fil. 
Cotula coronopifolia L. 
Crassula tillaea Lester-Garland 
Crepis capillaris (L.) Wallr. 
Crithmum maritimum L. 
Cuscuta epithymum (L.) Murray 
Dactylis marina Borrill 
Datura stramonium L. 
Daucus carota L.  
Desmazeria marina (L.) Druce 
Digitalis purpurea L. subsp. purpurea 
Ecballium elaterium (L.) A. Rich. subsp. elaterium 
* Echium rosulatum Lange 
Erodium cicutarium (L.) L'Hér. 
Euphorbia characias L. subsp. characias 
Euphorbia exigua L. 
Euphorbia portlandica L. 
Evax pygmaea (L.) Brot. subsp. pygmaea 
Ficus carica L. 
Frankenia laevis L. 
Fumaria muralis Sonder ex Koch 
Geranium molle L. 
Gymnostyles stolonifera (Brot.) Tutin 
Helichrysum stoechas (L.) Moench 
Heliotropium europaeum L. 
* Herniaria lusitanica Chaudhri subsp. berlengiana (Chaudhri) Franco [Herniaria berlengiana (Chaudhri) Franco] 
Holcus lanatus L. 
Hordeum murinum L. subsp. leporinum (Link) Arcangeli 
Hyoscyamus albus L. 
Hypericum humifusum L. 
Juncus bufonius L. 
Lagurus ovatus L. 
Lavatera arborea L. 
Lavatera cretica L. 
Lemna minor L. 
Leontodon taraxacoides (Vill.) Mérat subsp. taraxacoides 
* Linaria amethystea (Lam.) Hoffmanns. & Link subsp. multipunctata (Brot.) Chater & D.A. Webb 
Linaria spartea (L.) Willd. subsp. spartea 
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Lobularia maritima (L.) Desv. subsp. maritima 
Lolium rigidum Gaudin subsp. rigidum 

Lophochloa cristata (L.) Hylander 
Lotus subbiflorus Lange subsp. subbiflorus 
Medicago littoralis Rhode ex Loisel 
Medicago polymorpha L. 
Melilotus indicus (L.) All. 
Mercurialis ambigua L. 
Mercurialis annua L. 
Mesembryanthemum crystallinum L. 
Montia fontana L. subsp. amporitana Sennen 
* Narcissus bulbocodium L. subsp. obesus (Salisb.) Maire 
Nicotiana glauca R. C. Graham 
Olea europaea L. 
Ononis reclinata L. 
Ornithopus pinnatus (Miller) Druce 
Orobanche amethystea Thuill. 
Oxalis pes-caprae L. 
Papaver somniferum L. subsp. setigerum (DC.) Arcangeli 
Parapholis incurva (L.) C. E. Hubbard 
Parietaria judaica L. 
Plantago coronopus L. subsp. coronopus 
Plantago coronopus L. subsp. occidentalis  (Pilger) Franco 
Poa infirma Kunth 
Polycarpon alsinifolium (Biv.) DC. 
Polypogon maritimus Willd 
Portulaca oleracea L. 
Pseudognaphalium luteum-album (L.) Hilliard & B. L. Burtt 
* Pulicaria microcephala Lange 
Ranunculus muricatus L. 
Ricinus communis L. 
Romulea bulbocodium (L.) Sebastitiani & Mauri subsp. bulbocodium 
Rumex bucephalophorus L. subsp. gallicus (Steinh.) Rech. 
Sagina maritima G. Don 
Scrophularia sublyrata Brot. 

Sedum andegavense (DC.) Desv. 
Senecio gallicus Vill. 
* Silene latifolia Poiret subsp. mariziana (Gandoger) Greuter & Burdet 
* Silene scabriflora Brot. 
Silene uniflora Roth subsp. uniflora 
Solanum nigrum L. 
Sonchus oleraceus L. 
Sonchus tenerrimus L. 
Spergula arvensis L. 
Spergularia rupicola Lebel ex. Le Jolis 
Stachis arvensis (L.) L. 
Stellaria media (L.) Vill. 
Suaeda vera Forsskal ex J. F. Gmelin 
Tamarix africana Poir. 
Thapsia villosa L. 
Torilis nodosa (L.) Gaertner 
Trifolium campestre Schreber 
Trifolium glomeratum L. 
Trifolium scabrum L. 
Trifolium soffocatum L. 
Trifolium tomentosum L. 
Umbilicus rupestris (Salisb.) Dandy 
Urtica membranacea Poir. 
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Vicia angustifolia L. 
Vulpia bromoides (L.) S. F Gray 

Animal kingdom 

Commonest zooplankton species found in the Berlengas archipelago (Pardal & Azeiteiro, 2001) and offshore from 
Aveiro (Queiroga et al., 2005) 

 
Pardal & Azeiteiro (2001) 
Copepoda 
Acartia clausi Giesbrecht, 1889 
Centropages chierchiae Giesbrecht, 1889 
Clanus helgolandicus Claus, 1863 
Clausocalanus sp. Giesbrecht, 1888 
Oithona spp. Dana, 1853 
Oncaea media Giesbrecht, 1891 
Paracalanus parvus Claus, 1863 
Pseudocalanus elongatus Boeck, 1865 
Temora stylifera Dana, 1849 
Cladocera 
Evadne spinifera P. E. Müller, 1867 
Penilia avirostris Dana, 1849 
Podon spp. Liljeborg, 1853  
Chaetognatha 
Sagitta friderici Von Ritter-Záhony, 1911 
Apendicularia 
Oikopleura dioika Fol, 1872 

 
Queiroga et al. (2005) 
Copepoda 
Acartia clausi Giesbrecht, 1889 
Aetideus giesbrechti  Cleve, 1904 
Calanus helgolandicus Claus, 1863 
Candacia armata Boeck, 1872 
Centropages chierchiae Giesbrecht, 1889 
Clausocalanus arcuicornis Dana, 1849 
Doliolum gegenbauri Uljanin, 1884 
Paraeuchaeta hebes Giesbrecht, 1888 
Temora longicornis O. F. Müller, 1785 
Siphonofora 
Lensia subtilis Chun, 1886 
Muggiaea atlantica Cunningham, 1892 
Chaetognatha 
Sagitta friderici Von Ritter-Záhony, 1911 
 
Apendicularia 
Oikopleura dioica Fol, 1872 
Decapoda larvae 
Polybiinae Zoea I MacLeay, 1838 
Thia scutellata Zoea I J.C. Fabricius, 1793 
Atelecyclus undecimdentatus Zoea I Herbst, 1783 
Carcinus maenas Zoae I Linnaeus, 1758 
Portumnus latipes Zoea I Pennant, 1777 
Atelecyclus undecimdentatus Zoea IV Herbst, 1783 
Ploybiinae Zoae II MacLeay, 1838 
 

Benthic marine invertebrates (Rodrigues et al. 2008; Morgado et al. 2008) 
Porifera 
Adreus fascicularis Bowerbank, 1866 
Aplysina aerophoba Nardo, 1843 
Axinella damicornis Esper, 1794 
Axinella polypoides Schmidt, 1862 
Axinyssa aurantiaca Schmidt, 1864   
Ciocalypta penicillus Bowerbank, 1862 
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Clathrina cerebrum Haeckel, 1870 
Clathrina clathrus Schmidt, 1864 
Cliona celata Grant, 1826 
Crambe crambe Schmidt, 1862 
Crella rosea Topsent, 1892 
Dercitus bucklandi Bowerbank, 1858 
Dysidea avara Schmidt, 1862 
Dysidea fragilis Montagu, 1818 
Geodia cydonium Mueller, 1798 
Guancha lacunosa Bean in Johnston, 1842 
Haliclona cinerea Grant, 1826 
Haliclona fistulosa Pulitzer-Finali, 1993 
Haliclona spp. Grant, 1836 
Haliclona simulans Johnston, 1842 
Haliclona valliculata Griessinger, 1971 
Halicondria sp. Fleming, 1828 
Hemimycale columella Bowerbank, 1874 
Hymedesmia baculifera Topsent, 1901 
Hymeniacidon perlevis Montagu, 1818 
Ircina oros Schmidt, 1864 
Leucosolenia sp. Bowerbank, 1864 
Oscarella lobularis Schmidt, 1862 
Pachymatisma johnstonia Bowerbank, 1842 
Phorbas fictitius  Bowerbank, 1866 
Raspailia ramosa Montagu, 1818 
Spirastrella cunctatrix Schmidt, 1868 
Spongia agaricina Pallas, 1766 
Sycon sp. Risso, 1826 
Tethya aurantium Pallas, 1766 
Cnidaria 
Actinia equina Linnaeus, 1758 
Actinia fragacea Tugwell, 1856 
Actinothoe sphyrodeta Gosse, 1858 
Adamsia carciniopados Otto, 1823 
Aglaophenia pluma Linnaeus, 1767 
Aglaophenia tubulifera Hincks, 1861 
Aiptasia mutabilis Gravenhorst, 1831 
Alcyonium coralloides Pallas, 1766 
Alcyonium digitatum Linnaeus, 1758 
Alcyonium glomeratum Hassal, 1843 
Alicia mirabilis Johnson, 1861 
Anemonactis mazeli Jourdan, 1880 
Anemonia melanaster Verrill, 1907 
Anemonia sulcata Pennant, 1777 
Anemonia viridis Forskål, 1775 
Anthopleura ballii Cocks, 1849 
Anthopleura biscayensis Fischer, 1874 
Calliactis parasitica Couch, 1838 
Caryophyllia smithii Stokes & Broderip, 1828 
Catostylus tagi Haeckel, 1869 
Cerianthus membranacea Spallanzani, 1784 
Corynactis viridis Allman, 1846 
Dendrophyllia ramea Linnaeus, 1758 
Epizoanthus couchi Johnston in Couch, 1844 
Eunicella verrucosa Pallas, 1766 
Gymnangium montagui Billard, 1912 
Leptogorgia sarmentosa Esper, 1791 
Leptopsammia pruvoti Lacaze-Duthiers, 1897 
Nemertesia antennina Linnaeus, 1758 
Nemertesia ramosa Lamarck, 1816 
Paralcyonium spinulosum delle Chiaje, 1822 
Paramuricea clavata Risso, 1826 
Parazoanthus axinellae Schmidt, 1862 
Pelagia noctiluca Forsskål, 1775 
Urticina felina Linnaeus, 1767 
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Plathyelminthes 
Prostheceraeus moseley Lang, 1884 
Prostheceraeus roseus Lang, 1884 
Prostheceraeus vittatus (Montagu, 1815) Lang 1884  
Echiura 
Bonnelia viridis Rolando, 1821  
Anelidae 
Alentia gelatinosa M. Sars, 1835 
Bispira volutacornis Montagu, 1804 
Filograna implexa Berkeley, 1835 
Lanice conchilega Pallas, 1766 
Myxicola infundibulum Montagu, 1808 
Phillodoce sp. Grube, 1878 
Protula tubularia Montagu, 1803 
Sabella pavonina Savigny in Sars, 1835 
Sabella spallanzani Gmelin, 1791 
Sabellaria alveolata Linnaeus, 1767 
Lophophorata 
Phoronis hippocrepia Wright, 1856 
Artropoda 
Anapagurus laevis Bell, 1845 
Anilocra physodes Linnaeus, 1758 
Balanus sp. Costa, 1778 
Callianassa sp. Leach, 1814 
* Carcinus maenas Linnaeus, 1758 
Chthamalus montagui Southward, 1976 
Chthamalus stellatus Poli, 1795 
Eriphia verrucosa Forskål, 1775 
Galathea sp. Fabricius, 1793 
Galathea squamifera Leach, 1814 
Galathea strigosa Linnaeus, 1761 
Gnathophyllum elegans Risso, 1816 
* Homarus gammarus Linnaeus, 1758 
Inachus sp.  Weber, 1795 
Lepas anatifera Linnaeus, 1758 
Leptomysis lingvura G. O. Sars, 1866 
Lysmata seticaudata Risso, 1816 
* Maja brachydactyla Balss, 1922 
Maja squinado Herbst, 1788 
* Necora puber Linnaeus, 1767 
Pachygrapsus marmoratus Fabricius, 1787 
 Pagurus prideaux Leach, 1815 
* Palaemon elegans Rathke, 1837 
* Palaemon serratus Pennant, 1777 
* Palinurus elephas Fabricius, 1787 
Periclimenes sagittifer Norman, 1861 
* Pollicipes pollicipes Gmelin, 1789 
Polybius henslowi Leach, 1820 
Porcellana platycheles Pennant, 1777 
* Scyllarides latus Latreille, 1802 
* Scyllarus arctus Linnaeus, 1758 
Xantho incisus Leach, 1814 
Molusca 
Acanthochitona fascicularis Linnaeus, 1767 
Aplysia depilans Gmelin, 1791 
Aplysia fasciata Poiret, 1789 
Aplysia parvula Guilding in Mørch, 1863 
Aplysia punctata Cuvier, 1803 
Berthellina edwardsi Vayssière, 1896 
Cadlina laevis Linnaeus, 1767 
Cadlina pellucida Risso, 1826 
Calliostoma zizyphinum Linnaeus, 1758 
* Callista chione Linnaeus, 1758 
Caloria elegans Alder & Hancock, 1845 
* Cerastoderma edule Linnaeus, 1758 
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Chaetopleura angulata Spengler, 1797 
Charonia lampas Linnaeus, 1758 
Chiton olivaceus Spengler, 1797 
Chlamys pesfelis Linnaeus, 1758 
Chlamys varia Linnaeus, 1758 
Chromodoris krohni Vérany, 1846 
Chromodoris luteorosea Rapp, 1827 
Chromodoris purpurea Risso in Guérin, 1831 
Crimora papillata Alder & Hancock, 1862 
Cuthona ocellata Schmekel, 1966 
Cymbium olla Linnaeus, 1758 
Dendrodoris grandiflora Rapp, 1827 
Diaphorodoris luteocincta M. Sars, 1870 
Discodoris atromaculata Bergh, 1880 
Discodoris rosi Ortea, 1979 
* Donax trunculus Linnaeus, 1758 
Doriopsilla areolata Bergh, 1880 
Doriopsilla pelseneeri d'Oliveira, 1895 
Dosinia exoleta Linnaeus, 1758 
Epitonium clathrus Linnaeus, 1758 
Eubranchus linensis Garcia-Gomez, Cervera & Garcia, 1990 
Facelina annulicornis Chamisso & Eysenhardt, 1821 
Facelina auriculata Müller, 1776 
Facelina auriculata Müller, 1776 
Flabellina affinis Gmelin, 1791 
Flabellina babai Schmekel, 1972 
Flabellina pedata Montagu, 1815 
Gibbula umbilicalis da Costa, 1778 
Haliotis tuberculata Linnaeus, 1758 
Hermaea variopicta A. Costa., 1869 
Hinia reticulata Linnaeus, 1758 
Hypselodoris cantabrica Bouchet & Ortea, 1980 
Hypselodoris fontandraui Pruvot-Fol, 1951 
Hypselodoris tricolor Cantraine, 1835 
Hypselodoris villafranca Risso, 1818 
Janolus cristatus delle Chiaje, 1841 
Jorunna tomentosa Cuvier, 1804 
Leptochiton cancellatus Sowerby, 1840 
Lima lima Linnaeus, 1758 
Limacia clavigera O. F. Müller, 1776 
Limaria hians Gmelin, 1791 
* Loligo forbesii Steenstrup, 1856 
Marionia blainvillea Risso, 1818 
* Mytilus sp.  Linnaeus, 1758 
* Mytilus galloprovincialis Lamarck, 1819 
Nassarius reticulatus Linnaeus, 1758 
* Octopus vulgaris Cuvier, 1797 
* Ostrea edulis Linnaeus, 1758  
Patella sp. Linnaeus, 1758 
Patella vulgata Linnaeus, 1758  
* Pecten maximus Linnaeus, 1758 
Polycera faeroensis Lemche, 1929 
Polycera quadrilineata O. F. Müller, 1776 
Psammobia sp. Gazdzicki & Pugaczewska, 1984 
* Sepia officinalis Linnaeus, 1758 
Spurilla neapolitana delle Chiaje, 1841 
Trivia monacha da Costa, 1778 
Turritella monterosatoi Kobelt, 1887 
Venus verrucosa Linnaeus, 1758  
Briozoa 
Bugula turbinata Alder, 1857  
Cellepora pumicosa Pallas, 1766 
Flustra foliacea Linnaeus, 1758 
Membranipora membranacea Linnaeus, 1767 
Myriapora truncata Pallas, 1766 
Pentapora fascialis Pallas, 1766 
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Echinodermata 
Aslia lefevrei Barrois, 1882 
Antedon bifida Pennant, 1777 
Asterina gibbosa Pennant, 1777 
Astropartus mediterraneus Risso 1826 
Astropecten aranciacus Linnaeus, 1758 
Centrostephanus longispinus Philippi, 1845 
Coscinasterias tenuispina Lamarck, 1816 
Echinaster sepositus Gray, 1840 
Echinocardium cordatum Pennant, 1777 
Echinus melo Lamarck, 1816 
Holothuria arguinensis Koehler & Vaney, 1906 
Holothuria forskali delle Chiaje, 1823 
Holothuria tubulosatubulosa Gmelin, 1790 
Marthasterias glacialis Linnaeus, 1758 
Ophiocomina nigra Abildgaard in O.F. Müller, 1789 
Ophioderma longicauda Bruzelius, 1805 
Ophiothrix fragilis Abildgaard, 1789 
* Paracentrotus lividus  Lamarck, 1816 
Pawsonia saxicola Brady & Robertson, 1871 
Psammechinus miliaris P.L.S. Müller, 1771 
* Sphaerechinus granularis  Lamarck, 1816 
Urochordata 
Aplidium elegans Giard, 1872 
Aplidium proliferum Milne-Edwards, 1841 
Aplidium punctum Giard, 1873 
Botryllus schlosseri Pallas, 1766 
Ciona intestinalis Linnaeus, 1758 
Clavelina lepadiformis Müller, 1776 
Didemnum sp. Savigny, 1816 
Diplosoma listerianum Milne-Edwards, 1841 
Diplosoma spongiforme Giard, 1872 
Halocynthia papillosa Linnaeus, 1767 
Microcosmus sp. Heller, 1877 
Phallusia fumigata Grube, 1864 
Phallusia mammillata Cuvier, 1815 
Pycnoclavella taureanensis Brunetti, 1991 
Stolonica socialis Hartmeyer, 1903 
Fish 
Acantholabrus palloni Risso, 1810 
Anthias anthias Linnaeus, 1758 
Argyrosomus regius Asso, 1801 
Arnoglossus laterna Walbaum, 1792 
Atherina presbyter  Cuvier, 1829 
Balistes capriscus Gmelin, 1789 
Belone belone Linnaeus, 1761 
Boops boops Linnaeus, 1758 
Bothus podas Delaroche, 1809 
Callionymus lyra Linnaeus, 1758  
Centrolabrus exoletus Linnaeus, 1758 
Chelon labrosus Risso, 1827 
* Conger conger Linnaeus, 1758 
Coris julis Linnaeus, 1758 
Ctenolabrus rupestris Linnaeus, 1758 
Dicentrarchus labrax Linnaeus, 1758 
Diplodus cervinus Lowe, 1838 
Diplodus sargus Linnaeus, 1758 
Diplodus vulgaris Geoffroy Saint-Hilaire, 1817 
* Epinephelus marginatus Lowe, 1834 
Gaidropsarus mediterraneus Linnaeus, 1758 
Gobius cruentatus Gmelin, 1789 
Gobius gasteveni Miller, 1974  
Gobius niger Linnaeus, 1758 
Gobius paganellus Linnaeus, 1758 
Gobius xanthocephalus Heymer & Zander, 1992 
Gobiusculus flavescens Fabricius, 1779 
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Halobatrachus didactylus Bloch & Schneider, 1801 
Labrus bergylta Ascanius, 1767 
Labrus mixtus Linnaeus, 1758  
Lepadogaster candolii Risso, 1810 
Lepadogaster lepadogaster Bonnaterre, 1788 
Lipophrys pholis Linnaeus, 1758 
Liza aurata Risso, 1810 
Mola mola Linnaeus, 1758 
Mullus surmuletus Linnaeus, 1758 
Muraena helena Linnaeus, 1758 
Nerophis lumbriciformes Pennant 1976 
Oblada melanura Linnaeus, 1758 
Pagellus erythrinus Linnaeus, 1758 
Pagrus auriga Valenciennes, 1843  
Pagrus pagrus Linnaeus, 1758 
Parablennius gattorugine Linnaeus, 1758 
Parablennius pilicornis Cuvier, 1829 
Parablennius ruber Valenciennes, 1836 
Parapristipoma octolineatum Valenciennes, 1833 
Pegusa lascaris Risso, 1810 
Phycis phycis Linnaeus, 1766 
Pollachius pollachius Linnaeus, 1758 
Pomatochistus pictus Malm, 1865 
Pseudocaranx dentex Bloch & Schneider, 1801 
Raja brachyura Lafont, 1873 
* Raja clavata Linnaeus, 1758  
* Raja undulata Lacepède, 1802  
Sarda sarda Bloch, 1793 
* Sardina pilchardus Walbaum, 1792 
Sarpa salpa Linnaeus, 1758 
* Scomber japonicus Houttuyn, 1782  
Scorpaena notata Rafinesque, 1810  
Scyliorhinus canicula Linnaeus, 1758 
Seriola rivoliana Valenciennes, 1833  
Serranus cabrilla Linnaeus, 1758 
Sparus aurata Linnaeus, 1758 
Spondyliosoma cantharus Linnaeus, 1758 
Symphodus bailloni Valenciennes, 1839 
Symphodus melops Linnaeus, 1758 
Syngnathus acus Linnaeus, 1758  
Taurulus bubalis Euphrasen, 1786 
Thorogobius ephippiatus Lowe, 1839 
Trachinus draco Linnaeus, 1758 
* Trachurus trachurus Linnaeus, 1758 
Trigloporus lastoviza Bonnaterre, 1788 
Tripterygion delaisi Cadenat & Blache, 1970  
Trisopterus luscus Linnaeus, 1758 
Zeugopterus punctatus Bloch, 1787 
Zeus faber Linnaeus, 1758 
Reptiles 
* Lacerta lepida Daudin, 1802 
* Podarcis carbonelli berlenguensis Vicente 1985 
Birds 
Apus apus Linnaeus, 1758 
Arenaria interpres Linnaeus, 1758 
Calidris marítima Brunnich, 1764 
* Calonectris diomedea Scopoli, 1769 
Falco tinnunculus Linnaeus, 1758 
* Falco peregrinus Tunstall, 1771 
Larus cachinnans Pallas, 1811 
Larus fuscus Linnaeus, 1758 
Muscicapa striata Pallas 1764 
Numenius phaeopus Linnaeus, 1758 
* Oceanodroma castro Harcourt, 1851 
Oenanthe oenanthe Linnaeus, 1758 
* Phalacrocorax aristotelis Linnaeus, 1761 
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Phoenicurus ochruros SG Gmelin, 1774 
Phoenicurus phoenicurus Linnaeus, 1758 
Phylloscopus collybita Vieillot, 1817 
* Rissa tridactyla Linnaeus, 1758 
Sylvia borin Boddaert, 1783 
Sylvia communis Latham, 1787  
* Uria aalge Pontoppidan, 1763 
Mammals 
* Balaenoptera acutorostrata Lacépède,1840  
* Delphinus delphis Linnaeus, 1758  
Oryctolagus cuniculus Linnaeus, 1758 
* Phocoena phocoena (Linnaeus,1758)  
Rattus rattus Linnaeus, 1758 
* Stenella coeruleoalba (Meyen,1833)  
* Tursiops truncatus (Montagu,1821)  
* Ziphius cavirostris (G. Cuvier, 1823)  
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20. Addresses 

20.1. Contact address of the proposed biosphere reserve 

Name: Permanet Working Group – Berlengas Biosphere Reserve 

Street: Largo do Município 

Town + postcode: 2520-239 Peniche 

Country: Portugal 

Telephone: + 351 262 780 100 

Fax: + 351 262 780 111 

E-mail: cmpeniche@cm-peniche.pt 

Web site: www.cm-peniche.pt 

20.2. Administering entity of the core area 

Name: Reserva Natural das Berlengas 

Street: Avenida Mariano Calado n.º 57 

Town + postcode: 2520-224 Peniche 

Country: Portugal 

Telephone: + 351 262 787 910 

Fax: + 351 262 787 930 

E-mail: rnb@icnb.pt 

Web site: www.icnb.pt 

20.3. Administering entity of the buffer zone 

Name: Reserva Natural das Berlengas 

Street: Avenida Mariano Calado n.º 57 

Town + postcode: 2520-224 Peniche 

Country: Portugal 

Telephone: + 351 262 787 910 

Fax: + 351 262 787 930 

E-mail: rnb@icnb.pt 

Web site: www.icnb.pt 
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Annex to Biosphere Reserve Nomination Form  

MABnet Directory of Biosphere Reserves 

Description of Biosphere Reserve4 

 
Administrative details 

 

Country: Portugal 
Name of BR: Reserva da Biosfera das Berlengas 
Year disignated: (to be completed by MAB Secretariat) 

Administrative authorities: 

Instituto da Conservação da Natureza e da Biodiversidade, Reserva Natural das Berlengas 
Contact: 

Instituto da Conservação da Natureza e da Biodiversidade - Reserva Natural das Berlengas 
Avenida Mariano Calado n.º 57 
2520-224 Peniche 
Portugal 
Tel. + 351 262 787 910 
Fax: + 351 262 787 930 
E-mail: rnb@icnb.pt 
Related links (web sites): www.icnb.pt 

 

 

Description 
 
General description 
 
The reserve includes the Berlengas archipelago, the city of Peniche located in the mainland and a marine 
corridor between the archipelago and Peniche. The main conservation concerns in the reserve are located in 
the Berlengas archipelago, which consists of a group of islands and coastal reefs in three groups: Berlenga 
Island and associated reefs, Farilhões and Estelas. 

The geology and geomorphology of the archipelago do not favour the formation of aquifers or perennial 
watercourses and the vegetation is mainly herbaceous. Most of the rocky substrate is in the form of steep 
cliffs sparsely covered with vegetation, sheltering important seabird nesting colonies. 

The archipelago is situated 5.7 miles off the mainland, in a region characterised by two important 
geomorphological structures Cabo Carvoeiro and the Nazaré Canyon. These two formations have a 
significant influence on the physical environment and ecological features of the region, since they interact 
with the circulation associated with coastal upwelling to intensify primary production in the ecosystem. 

There is no population living permanently on the Berlengas archipelago. Residence is temporary and 
confined to Berlenga Island where there is a small urban and services area that hosts temporary visitors and 

                                                 
4 To be posted on the MABnet once the nomination has been approved.  The numbers refer to the relevant sections of the 
nomination form. 
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tourists. The city of Peniche has 16000 inhabitants. Most of the economic development of the Peniche is 
based on tourism, fishing and associated activities. 

The various zones of the proposed biosphere reserve are contiguous. They consist of different units. These 
zones are generally classed under a group of domestic and European land use and nature conservation 
instruments, viz.: Nature 2000 Network (Sítio do Arquipélago da Berlenga e Zona de Protecção Especial das 
Berlengas), Rede Nacional de Áreas Protegidas (Reserva Natural das Berlengas) and Plano Director 
Municipal. A range of goals and management guidelines have been established for these areas. The 
Berlengas archipelago and adjacent sea is governed by the Plano de Ordenamento da Reserva Natural das 
Berlengas. The body created to manage the whole Biosphere Reserve is the Permanent Working Group of 
the Berlengas Biosphere Reserve. 

Major ecosystem types: coastal cliffs, coastal, open ocean marine and deep water. 

Major habitats and land cover types: Terrestrial area – consolidated gravel (regional), skeletal soils 
(regional), halophytic escarpments (regional) and rocky outcrops (regional). Marine area – Littoral system 
(regional) and deep sea (regional). 

Location: the area of the reserve is defined by a polygon with 6 verticies. 

1 - 09º 08` 05`` 39º 30` 06`` 
2 - 09º 34`03`` 39º 30` 08`` 
3 - 09º 34` 50`` 39º 21` 41`` 
4 - 09º 22`01`` 39º 21` 05`` 
5 - 09º 34`03`` 39º 24` 03`` 
6 - 09º 22`29`` 39º 20`41`` 

 

Area (ha) 

Total: 18502,3ha. 

Core area: 18.8 ha 

Buffer zone: 859,1 ha 

Transition area: 17624,4 ha 

Existing zonation: The proposed zonation includes core areas, buffer zones and transition areas, thus: 

Core areas – are those containing natural and landscape assets of recognized interest, including geological, 
landscape and ecological formations with a high degree of 'naturalness' which, as a whole, are of an 
exceptional character and exhibit high ecological sensitivity. Human intervention is heavily restricted and is 
subordinated to the existing natural assets, with which the general uses of land, water and air are 
incompatible.  

Buffer zones - are spaces which contain natural and landscape assets which are, as a whole and from the 
nature conservation standpoint, relevant or exceptional and exhibit a high or moderate ecological sensitivity, 
with the maintenance of natural habitats and species being globally compatible with uses that respect the 
goals of nature conservation and biodiversity. 
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Transition areas - comprise the environment, transition or damping areas in relation to human activities and 
coincide with the most intensive use of land and natural resources. The intention is to reconcile human 
intervention and local social and economic development with the natural and landscape assets and the 
goals of nature conservation, along with promoting sustainable development through the implementation of 
appropriate management measures. 

Altitudinal range: 0 to 94 m. The greatest depth below the average sea level is 520 m (Berlenga island)  

 

Research and monitoring 

Brief description 

The research and monitoring programmes undertaken in the past few years and those still ongoing have 
made it possible to adopt measures to manage species and habitats so as to reduce adverse impacts and 
regulate activities. Programmes focusing on terrestrial areas have concentrated mostly on describing the 
biodiversity and endemisms, and on controlling pests. In terms of the marine environment, programmes 
have mostly examined the biological resources exploited and on understanding how the ecosystem 
functions. 

Specific variables: 
Abiotic  Biodiversity  

Abiotic factors √ Afforestation/Reforestation  
Acidic deposition/Atmospheric factors  Algae √ 
Air quality  Alien and/or invasive species √ 
Air temperature  Amphibians  
Climate, climatology  Arid and semi-arid systems  
Contaminants  Autoecology  
Drought  Beach/soft bottom systems  
Erosion  Benthos √ 
Geology  Biodiversity aspects √ 
Geomorphology  Biogeography  
Geophysics  Biology √ 
Glaciology  Biotechnology  
Global change  Birds √ 
Groundwater  Boreal forest systems  
Habitat issues  Breeding  
Heavy metals  Coastal/marine systems √ 
Hydrology  Community studies √ 
Indicators  Conservation √ 
Meteorology  Coral reefs  
Modeling √ Degraded areas  
Monitoring/methodologies  Desertification  
Nutrients √ Dune systems √ 
Physical oceanography √ Ecology √ 
Pollution, pollutants  Ecosystem assessment √ 
Siltation/sedimentation  Ecosystem functioning/structure √ 
Soil  Ecotones  
Speleology  Endemic species √ 
Topography  Ethology  
Toxicology  Evapotranspiration  
UV radiation  Evolutionary studies/Palaeoecology  

  Fauna √ 
  Fires/fire ecology  
  Fishes √ 
  Flora √ 
  Forest systems  
  Freshwater systems  
  Fungi  
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Abiotic  Biodiversity  

  Genetic resources √ 
  Genetically modified organisms  
  Home gardens  
  Indicators √ 
  Invertebrates √ 
  Island systems/studies √ 
  Lagoon systems  
  Lichens  
  Mammals  
  Mangrove systems  
  Mediterranean type systems  
  Microorganisms  
  Migrating populations √ 

  Modeling  
  Monitoring/methodologies √ 
  Mountain and highland systems  
  Natural and other resources √ 
  Natural medicinal products  
  Perturbations and resilience  
  Pests/Diseases  
  Phenology √ 
  Phytosociology/Succession  
  Plankton √ 
  Plants √ 
  Polar systems  
  Pollination  
  Population genetics/dynamics √ 
  Productivity √ 
  Rare/Endangered species √ 
  Reptiles √ 
  Restoration/Rehabilitation √ 
  Species (re) introduction √ 
  Species inventorying √ 
  Sub-tropical and temperate rainforest systems  
  Taxonomy √ 
  Temperate forest systems  
  Temperate grassland systems  
  Tropical dry forest systems  
  Tropical grassland and savannah systems  
  Tropical humid forest systems  
  Tundra systems  
  Vegetation studies √ 
  Volcanic/Geothermal systems  
  Wetland systems  
  Wildlife √ 
    

Socio-economic  Integrated monitoring  

Agriculture/Other production systems  Biogeochemical studies  

Agroforestry  Carrying capacity √ 
Anthropological studies  Conflict analysis/resolution √ 
Aquaculture  Ecosystem approach √ 
Archaeology  Education and public awareness √ 
Bioprospecting √ Environmental changes  
Capacity building  Geographic Information System (GIS) √ 
Cottage (home-based) industry  Impact and risk studies  
Cultural aspects √ Indicators  
Demography  Indicators of environmental quality √ 
Economic studies √ Infrastructure development √ 
Economically important species √ Institutional and legal aspects √ 
Energy production systems √ Integrated studies  
Ethnology/traditional practices/knowledge √ Interdisciplinary studies √ 
Firewood cutting  Land tenure  
Fishery √ Land use/Land cover  
Forestry  Landscape inventorying/monitoring  
Human health  Management issues √ 
Human migration  Mapping √ 
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Abiotic  Biodiversity  

Hunting  Modeling √ 
Indicators √ Monitoring/methodologies √ 
Indicators of sustainability √ Planning and zoning measures √ 
Indigenous people's issues  Policy issues  
Industry  Remote sensing  
Livelihood measures  Rural systems  
Livestock and related impacts √ Sustainable development/use √ 

 

 

 

Socio-economic  Integrated monitoring  

Micro-credits  Transboundary issues/measures  
Mining  Urban systems  
Modeling  Watershed studies/monitoring  
Monitoring/methodologies    
Natural hazards    
Non-timber forest products    
Pastoralism    
People-Nature relations √   
Poverty    
Quality economies/marketing √   
Recreation √   
Resource use √   
Role of women    
Sacred sites    
Small business initiatives    
Social/Socio-economic aspects    
Stakeholders' interests √   
Tourism √   
Transports    

 

 

 


