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The document that you have in your hands is a process, a scientific, social and environmental journey of 

cooperation through the Sea of Alborán. The cooperation that led to this report has been going on for 

almost three years and the new proposals, ideas and projects have enriched the final product, the process 

and all of the participants. 
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FOREWORD 

 

In 2006, the International Union for the Conservation of Nature (IUCN) decided to start an initiative with 

the aim of achieving better conservation and sustainable development in the Sea of Alborán. The long 

term objective of this analysis is to create the conditions and to construct the basis required for the 

establishment of co-ordinated management in the Sea of Alborán in the future. 

 

The Malaga Provincial Council adopted the idea and gave strong support, contributing funds both for the 

performance of the most complete analysis possible of current knowledge about and the actions being 

taken in the Sea of Alborán and also in order to organise the necessary working meetings on the subject. 

The Agence de Développement de l'Oriental joined in these endeavours. 

 

The Malaga Oceanography Centre, part of the Spanish Institute of Oceanography (IEO) and the National 

Fisheries Research Institute (INRH) soon joined the initiative, contributing their knowledge and long 

experience in the field. 

 

The consultant who was considered most appropriate for the task was hired to draft the basic document 

with an analysis of the current situation in the Sea of Alborán, with two fundamental, immediate 

objectives: 

 

a) To produce an initial document that would gather all of the available information from Spain, Morocco 

and Algeria, which is not abundant and is very dispersed. This document would identify the players 

involved in the sustainable development of the Sea of Alborán and its environment, and also the projects 

of interest for international cooperation currently under way (analysing their degree of development, 

objectives and managers). In addition, as far as possible, an attempt was to be made to evaluate the status 

of the implementation of the recommendations made in the different projects. It was also agreed that the 

bibliography would merely be indicative. 

 

b) On the basis of said document, meetings were to be organised between specialists and managers in 

order to carry out a critical analysis of the situation today in the Sea of Alborán and its environment in the 

form of a proposal for improvements for the future and to submit an action plan to achieve those 

improvements to the IUCN and other stakeholders. 

 

A small coordination group was created among the parties involved in order to ensure regular monitoring 

of the work
1
. The result is this document, which was offered for discussion and improvement at the 1st 

International Meeting on the Conservation and Sustainable Development of the Sea of Alborán held in 

Malaga in November 2007, with the participation of all the stakeholders (administrations, scientists, 

NGOs, the fisheries sector, etc). 

 

Since that 1st Meeting, a summary leaflet has been produced and submitted to the world conference of the 

IUCN (Barcelona, October 2008) and a 2nd Meeting was held in Morocco (Oujda, April 2009), whose 

purpose was to progress: 

- In the exchange of data between the players and stakeholders in the Sea of Alborán, 

- In the identification of the most urgent problems and possible solutions at regional level, 

- In the identification and debate of the priorities to be followed in order to improve management and 

governance of the zone, 

- In considering the possible launch of an Alborán Action Plan which would include the measures to be 

taken, especially the creation of an Observatory, all of which is included in the Oujda Declaration. 

                                                           
1
 The group consisted of: François Simard and Andrés Alcántara (IUCN), Juan Antonio Camiñas (IEO), 

Saturnino Moreno (Malaga Provincial Council), Mohamed Najih and Abdellatif Berraho (INRH) and 

Rafael Robles (consultant) 





- The promotion and reinforcement of cooperation at all levels for the conservation and 

sustainable development of the Alborán region; 

- The creation of a focus of research and knowledge on marine biodiversity, including cutting-

edge projects based on research, conservation, ecosystem management, information, education 

and awareness on the basis of the integration of experience in different countries; 

- The creation of multidisciplinary working groups on priority aspects related to the conservation 

and sustainable development of the region and the preparation of an Action Plan for the Alborán; 

- The creation of the “Alborán Sustainable Development Network” to support a permanent 

surveillance system in the form of an observatory of conservation and sustainable development 

in the Alborán region. 

 

 

The Oujda meeting was made possible thanks to the support of the Agence de Développement de l'Oriental of Morocco. 

In view of the foregoing, the participants at the 2
nd

 Alborán Meeting 

INVITE 

The competent national and international organisations to consider specific initiatives which promote the 

above strategic actions for the conservation of the ecological values and the sustainable economic 

exploitation of the resources of the region of the Sea of Alborán and its coastal zones. 

The existing Organisation and Coordination Committee led by the IUCN was also enlarged
2
, with the aim 

of facilitating contact between decision-makers, capturing funds for the planned activities, ensuring good 

communication and external visibility, creating a website, etc. Some of the specific working groups have 

already been set up and the publication of a hard copy of the first document has been decided.  

The first working groups created are: 

- Biodiversity: development and conservation, 

- Exploitation of sand and integrated coastal zone management, 

- Mitigation of risks for cetaceans and other protected pelagic marine species, 

Fisheries and Aquaculture were considered issues to be addressed at a later stage. 
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 The organisers were joined by: Alain Jeudy de Grissac and María del Mar Otero (IUCN), Jaime 

Rodríguez (UMA), Ricardo Sagarmínaga (Alnitak), M’Hamed El Ahdal (INRH), Youssef Bahetta 

(Agence Oriental), Driss Nachite (University of Tetouan), Larbi Sbaï (DPM) and Ignacio Fernández 

(consultant) 





1.  Introduction 

The Sea of Alborán is a unique marine space: it is the entry and exit to the Mediterranean Sea and the 

point of contact between Africa and Europe. It is also an obligatory route of passage for numerous 

migratory land and marine animals and the sea route for maritime transport between the Atlantic and the 

Mediterranean. There is no doubt that it is a very important area from the geopolitical, strategic and 

scientific point of view. Furthermore, given the importance of its ecosystems and its biodiversity, it can 

be considered the dynamic motor of biodiversity in the western Mediterranean. For all of these reasons, it 

is a zone which deserves special protection and good management. 

To ensure the conservation of biodiversity and the sustainable use of its resources, it is necessary to draw 

up and put into practice a management plan coordinated between the countries on its shores, that is, 

Spain, Morocco and Algeria, which should include key elements such as Integrated Coastal Zone 

Management (ICZM) and Protected Marine Areas (PMAs) for the conservation of species and resources. 



2. CoStext of the Albran Sea in





of coastal infrastructure and the dredging of ports are the main causes of the degradation of many 

meadows.  

In the northern p





ix) The destruction of coastal wetlands and dune systems. 

x) Volcanic and seismic activity, since this is an area where the Eurasian and African tectonic 

plates meet. Although of low intensity in general, it does undoubtedly represent a certain risk. 

xi) The effect of human activity on the landscape. 

The existence of an increasingly large and increasingly globalised market and the rising standard of living 

foreseeable in Morocco, with the increase of the territorial and environmental impacts that this implies 

are, undoubtedly, an important cause of this vulnerability, contributing to: 

i) A reduction in the number of farmers. 

ii) The rapid urbanisation of the coast. 

iii) An increase in the volume of goods transported. 

iv) An increase in the number of private cars and the generation of domestic waste. 

v) Increased energy consumption and the consequent emission of greenhouse gases. 

Only by heeding the lessons learned from national and international experience, and also through 





Box 3 

In 1975, 16 Mediterranean countries and the European Economic Community (EEC) adopted the 

Mediterranean Action Plan (MAP), the first ever Regional Seas Programme under UNEP’s umbrella.  

In 1976, these same countries adopted the Convention for the Protection of the Mediterranean Sea against 

Pollution (Barcelona Convention). Seven Protocols addressing specific aspects of Mediterranean 

environmental conservation complete the MAP legal framework:  

- Dumping Protocol (from ships and aircraft)  

- Prevention and Emergency Protocol (pollution from ships and emergency situations)  

- Land-based Sources and Activities Protocol  

- Specially Protected Areas and Biological Diversity Protocol  

- 



Although the United Nations Organisation was created in 1945, issues related to the sea and its resources, 

were not given international attention until the 1960s, with the UN Conferences on the Law of the Sea 

(1958, 1960) and the creation of the Fisheries Committee within the Food and Agriculture Organisation 

(FAO) en 1965.  

Later, in 1972, the United Nations Conference on the Human Environment got under way, and in the 

Declaration of Stockholm, marine aspects were included, culminating in 1982 in the fundamental United 

Nations Convention on the Law of the Sea (UNCLOS), and its associated instruments. Under UNCLOS, 

the Agreement on the Conservation and Management of Straddling Fish Stocks and Highly Migratory 

Fish Stocks was formalised in 1995. The process, which derived from UNCLOS, continued with the 

gradual incorporation of new signatory countries and the review of the Exclusive Economic Zone (EEZ) 

in order to register their interests in the natural resources contained in those zones. 

In 1992, building on the Stockholm Conference of 1972 and supported by the Bruntland Report, also 

known as Our Common Future (1987) –in turn, derived from the meetings of the World Commission on 

Environment and Development-, the United Nations organised its Conference on the Environment and 

Development (UNCED) in Rio de Janeiro in 1992, better known as the Earth Summit, which, in the Rio 

Declaration, the Convention on Biological Diversity and Agenda 21, includes aspects related to the seas. 

Among a series of Instruments associated with this Summit, we would highlight the Commission for 

Sustainable Development and the Global Environmental Facility (GEF). Ten years on, UNCED organised 

another World Summit on Sustainable Development (Johannesburg, 2002) which included marine issues 

in the Johannesburg Declaration.  

Today, the United Nations, through its Environment Programme (UNEP), which was created in 1972, its 

Development Programme (UNDP), its Sustainable Development Commission (UNSDC) and UNESCO, 

has continued working with countries, in particular through the successive Conferences held by the 

Parties, on the decisions derived from the Convention on Biological Diversity, the Rio Declaration, 

Agenda 21, the Climate Change Convention and the Johannesburg Declaration. 

For its part, in 1993, the FAO adopted the Agreement to Promote Compliance with International 

Conservation and Management Measures by Fishing Vessels on the High Seas. Later, in 1995, there was 

unanimous agreement to launch the Code of Conduct for Responsible Fisheries, though as guidelines, 

rather than obligatory regulations. Many aspects of this Code of Conduct embrace concepts of sustainable 

exploitation which is respectful of the environment, derived from UNCED. In 2001, the FAO organised 

the Reykjavik Conference on Responsible Fishing in the Marine Ecosystem which very explicitly placed 

environmental aspects at the core of fishery management. Today, the FAO continues to lead international 

fishery policy with the establishment of Action Plans aimed at managing the fishing capacity, reducing 

illegal and undeclared catches, preventing the accidental death of sea birds and conserving the shark 

population. Logically, all of the above is applicable to all seas, including the Mediterranean.  

In 1979, the Bonn Convention for the conservation of migratory species of wildlife and the Bern 

Convention for the conservation of natural habitats and wildlife in Europe were launched. In 1973, the 

Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) was signed. 

For its part, the EU, with the Birds Directive and, especially, the Habitats Directive, brought into force 

two important legal instruments whose annexes list numerous marine species which are protected in EU 

territory.  

In June 2008, the EU adopted the Framework Directive on Marine Strategy, whose purpose is to protect 

more efficiently the European marine environment, seeking good environmental conditions in Europe’s 

marine waters by 2020 and to protect the marine resources upon which many social and economic 

activities depend. The Framework Directive is a vital environmental component of the future marine 

policy of the Union, designed to allow maximum development of the economic potential of the oceans 

and seas in harmony with the marine environment. 



This Directive establishes European Marine Regions based on environmental and geographical criteria. 

Each Member State, co-operating within each Marine Region with other Member States and non-EU 

countries, is required to develop strategies for its marine waters. 

2.2. EXPLOITATION OF RESOURCES AND THE ORIGIN OF THE MAIN 

ENVIRONMENTAL PRESSURES 

a) Fishing and aquaculture 

On the Moroccan coast of the Sea of Alborán, fishing is one of the main socio-economic activities in 

some provinces, making a fundamental contribution to food security in the zone (the average production 

in recent years has been some 31,000 tons per annum, with a value at the first sale of some €26 billion in 

2005). A large proportion of the fish landed in Moroccan ports is exported. On the Spanish coast, fishing 

as an economic activity does not carry the same relative weight as in Morocco, despite tripling its catch 

and exceeding its economic value by five (the electronic version of this document includes data on the 

fleet and fish landed). 

Artisanal fisheries, which fish very close to the coast, involve more than 2,000 boats on the Spanish 

side, although not all are always active or working full-time. They use more than 200 different types of 

fishing gear (a large number of them are very similar, having only small local differences based on the 

type of boat, the fishing grounds and the time of year at which they are used), and it is estimated that 

some 5,000 fishers are permanently employed in artisanal fisheries. 

More recent data from the Andalusian Regional Government gives considerably lower figures, though it 

is possible that this data does not include those fishing boats which only work sporadically. 

In the Moroccan zone, it is estimated that some 2,500 artisanal fishing boats of less than 6 m in length are 

working, though they are not always active or working full-time. They use numerous different types of 

fishing gear and employ some 7,800 persons [about 2 per boat, although in the Tangiers zone, the average 

is 4], with some 90 landing places, half of which are isolated and do not usually have any fishery 

infrastructure or means of valorising the catch. For these reasons, the amount of fish landed is practically 

unknown. The 510-kilometre Mediterranean highway currently being built, which will connect Saidia in 

the east with the city of Tangiers in the west, will reinforce the road network, allowing access to more 

than 200 km of beaches, coves and tourist resorts. This should also lead to a valorisation of the fishing 

industry. 

ArtFiMed
7
 (Sustainable Development of Artisanal Fishing in Morocco and Tunisia) is an FAO pilot 

project co-ordinated by COPEMED II. Funded by the Spanish Agency for International Development 

Cooperation (AECID), its purpose is to contribute to the reduction of poverty in artisanal fishing 

communities by improving their means of earning a living, seeking sustainability, respecting ecosystems 

and supporting the integration of artisanal fishing communities into the dynamics which directly affect 

them, in particular, fishery management and the development of the coastal zone. 

The target communities are: in Tunisia, Ghannouch, an extensive beach where more than 500 fishers use 

different types of gear, mainly gillnets, in a zone with intense industrial activity, and El Akarit, where 

more than 500 women catch shellfish on foot at low tide in the Gulf of Gabès; in Morocco, Dikky, on the 

Straits of Gibraltar, where there is no port infrastructure and where more than 300 fishers use hook and 

line gear from small boats to fish for bluefin tuna and other species with a high market value. 

The ArtFiMed project aims to obtain results and learn lessons at three levels: i) the fishing communities 

where the project is being run; ii) in the two countries, Tunisia and Morocco, in collaboration with the 



reinforcing the information and visualisation of artisanal fisheries and communicating the results and 

lessons learned in the project to the GFCM. 

Fishing for small, surface pelagic species is carried out by the Moroccan and Spanish seine fleets (some 

140 and 110 boats, respectively) which mainly catch sardine (Sardina pilchardus) and anchovy 

(Engraulis enchrasicholus), horse mackerel (Trachurus sp.), mackerel (Scomber scombrus) and, to a 

lesser extent, bogue (Boops boops), which can substitute those mentioned previously in the case of 

scarcity or are complementary to the two main catches. The round sardinella, (Sardinella aurita), a more 







in areas situated between the Spanish coast and the Isle of Alborán and October-November, between the 

Isle and Morocco. The average catch of swordfish is around 15% (some 200 tonnes) of the total captured 

by the fleet, whose average annual catch (1998-2004) was around 1,300 tonnes.  

Fishing for swordfish in the Sea of Alborán is characterised by a smaller proportion of juveniles and a 

higher catch of elasmobranchs, especially the blue shark (Prionace glauca, Fig. 34). Surface longline gear 

is subject to regulation, fishing being permitted with a maximum of 2,000 hooks and 60 km of line, a 

specified minimum distance between snoods and minimum hook sizes, in the case of Spain. 

ALBACORE FISHERY 

In the 1970s and ’80s, considerable quantities of albacore were caught in the Sea of Alborán by a fleet of 

boats from the north of Spain that fished with live bait. Today, albacore is fished with surface longlines in 

the areas of the Isle of Alborán and Canal, with a small number of boats from Murcia and Almería. 

The average albacore catch by the Spanish fleet in the Sea of Alborán represents 25% (some 50 tonnes) of 

the total catch of this species by the Spanish fleet as a whole in the Mediterranean, which can be as much 

as 200 tonnes per year. 

SMALL TUNA FISHERY 

Small tuna are caught on the Spanish and Moroccan coast with trap nets, or almadrabas, both by the 

Atlantic trap nets on the outward leg of their annual migration and by the Mediterranean trap nets 

(Alborán) on the return leg. Today, the Mediterranean trap nets in the Sea of Alborán (Príncipe and 

Ceuta) capture a higher proportion of small tuna. The bullet tuna is also caught, in season, by surrounding 

nets targeted at Clupeidae and by driftnets (targeted at bonito and bullet tuna) recently prohibited by the 

EU. Catches of small tuna in the Sea of Alborán and the Straits region average 553 tonnes, mainly bullet 

tuna and little tunny. 

 

Sport or recreational fishery includes a number of different types of gear (mainly handlines and hooks) 

both from the shore and from leisure boats, and it is clearly becoming more popular. It generates and 

supports a significant amount of industry and services and creates many jobs. Its social importance is 

based both on the leisure afforded to the fishers and the economic development that it induces. From an 

environmental point of view, it causes environmental damage and mortality among fish stocks which are 

significantly lower than that caused by commercial fishing. Unfortunately, very little is known and there 

has been very little control over this type of fishing, though in recent years an effort is being made to 

quantify and regulate it. 

 

Recently, in September 2006, Spain hosted the 1
st
 Mediterranean Conference on recreational sea fishing 

under a new, reasonably conservationist perspective, whose general objectives were: i) to dignify the 

activity and to define, economic, social and environmental identifiers; ii) to analyse the place of this type 

of fishing in sustainable, high-quality tourism and to inform the commercial fishing sector of possible 

alternatives; iii) to study measures for standardising Mediterranean regulations and possible self-

regulation measures; iv) to promote the conservation of fishery resources and responsible fishing. From 

the papers read at the Conference, it can be seen that the real importance of leisure fishing is much greater 

than may be imagined
10

. 

With respect to Aquaculture, production in the Sea of Alborán is not significant today, with total 

production figures, for both shores, of the order of only a few thousand tonnes. The situation, then, is very 

far from the spectacular boom seen in other Mediterranean zones, especially since the late 1980s, when 

the 1985 production level of 220,000 tonnes rose to the 400,000 tonnes produced today (if we include 

only fish production, this increase is much more significant, since, in the same period, production rose 

from 1,000 tonnes to almost 100,000 tonnes produced today)
11

. 
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 Information available at: www.mediterranea-fpr.org/pdfs 

11
 This can be explained by the large deficit of seafood products in European Mediterranean countries, 

since demand has been outstripping supply. However, it appears to be reaching a ceiling due to the 



On the northern shore, the Andalusian Regional Government is making significant efforts to promote 

aquaculture
12

. Tests have been carried out on the cultivation of the common scallop (Pecten jacobeus) 

and the queen scallop (Chlamys opercularis) in floating baskets in the open sea, but these have not been 

commercially successful due to the persistence of toxicity caused by red tides. Today, there are a little 

over 20 aquaculture facilities currently operating on land and at sea (rafts, floating cages, longlines), as 

well as a company specialised in the cultivation of lyophilised microalgae. It should be noted that, 

recently, the cultivation of mussels on longlines (4) and rafts (10) has begun in the province of Malaga, 

with plans for 400 units. Initial results are very promising, since the mussel reaches commercial size in 

even less time than in Galician waters, indicating that production could be significant in a few years time. 

A centre for the purification of molluscs has also been established in Malaga. 



Hydrocarbons and gas 

Seismic acquisition (2D) and the drilling of exploration wells have taken place in the Sea of Alborán for 

over 30 years, in the case of seismic acquisition, and since the 1980s in the case of the three exploration 



Among renewable energies, wind energy is that which has grown most in recent decades. The most recent 

projects locate wind farms on the continental shelf, which gives rise to a new type of physical occupation 

of the marine zone, which until now had only been used for aquaculture plants, oil wells and navigation 

routes. For this reason, the establishment of offshore wind farms must be addressed from a responsible, 

integrating perspective. Currently, and until the advantages and disadvantages can be defined, the 

possible concession of permits in the zone is in suspension. 

In this sense
15

, and bearing in mind the special nature of the procedure for the authorisation of offshore 

generation projects, the number of administrations involved and the diversity of the regulations applicable 

in these cases, as well as the investment required for these projects, the Spanish Government decided to 

approve a regulation, Royal Decree 1028/2007, of 20 July, on the administrative procedure for processing 

applications for the authorisation of generation facilities in territorial waters. The regulation had the dual 

purpose of giving guidance to private initiative as regards the administrative treatment of applications for 

authorisation, and at the same time to allow the Spanish Administration to participate in the 

implementation of these facilities, safeguarding the physical spaces where they are to be installed against 

possible environmental impacts and rationalising the applicable administrative procedure. 

Although the title of the regulation may suggest that the establishment of offshore wind farms is restricted 

to “territorial waters”, it should be clarified that the authorisation procedure for the establishment of 

energy generation facilities regulated in the Decree is also applicable to marine wind farms to be located 

in the “contiguous zone” or the “exclusive economic zone”. 

In accordance with the third additional provision of said Royal Decree 1028/2007, on 16 April 2009, the 

Strategic Environmental Study of the Spanish coast for the installation of offshore wind farms was 

published. The purpose of this study was to determine the zones of the maritime-terrestrial public domain 

which, from an environmental point of view only, are suitable for the establishment of offshore wind 

farms. For these purposes, exclusion zones and suitable zones have been defined. For the latter, a scale of 

suitability has been established which depends on environmental conditioning factors, in such a way that 

once an application for the reservation of a zone is approved, the offshore wind farm can only be 

constructed within the limits of the suitable zones. 

For illustrative purposes, some of the criteria for the declaration of exclusion zones for the installation of 

wind farms in Spanish waters are as follows: 

- The areas currently included in the Natura 2000 network (Special Protection Areas and Sites of 

Community Interest). 

- Other types of natural spaces in the marine environment which are protected under international, 

European, Spanish or regional legislation. 

- Marine areas which may be declared a National Park in the future, in accordance with the study carried 

out by the National Parks Authority. 

- Priority or community interest habitats or other marine habitats of high environmental value or which 

are vulnerable to these facilities, which generally coincide with habitats of high conservation value for 

fishery resources: marine phanerogam meadows, coralligenous sea beds and macroalgae formations. 

- A six-mile protection and buffer strip along the coastline around internationally important Ramsar 

coastal wetlands (also classified as Special Protection Areas) which are essential for the conservation of 

the main migratory routes on the coast. 

- Areas of exceptional importance for the migration of birds and other biological groups, such as the 

Straits of Gibraltar. 
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- Areas occupied by species included in the Spanish Catalogue of Endangered Species or in the applicable 

regional catalogues. 

The main problem for the development of offshore wind farms in the Sea of Alborán is that the 

continental shelf is very narrow, and this makes it difficult safely to anchor the wind turbines to the sea 

floor due to the great depth of the water. Today, experimental projects are being carried out with floating 

offshore wind farms which overcome these difficulties. 

Wave energy and tidal energy, although less widespread than wind energy, also represent a new potential 

use of the coastal zone in some areas, and so their implications and consequences must be considered in 

order to integrate them adequately with the rest of the uses of the sea. 

d) Desalination plants 

Among the urgent actions planned under the Ministry of the Environment’s Water Programme (Law 

11/2006), the construction and enlargement of desalination plants in Mediterranean 



dangers that go with it. We have already commented on the environmental impact of fishing and 

aquaculture and we have already indicated the tremendous problems that could be generated by the 

galloping evolution of climate change. 

The singular conditions of the Sea of Alborán have meant that the coastal zone must withstand heavy 

human pressure, due above all to demographic growth and tourism. Tourism is th





practice is still a significant, diffuse source of progressive contamination (salination) and losses of water 

in the zone. 

The tremendous increase in the number of golf courses opened in recent years (today, there are about 80 

in Andalusia) plus the planned expansion (almost 100 new courses in Andalusia as well as several more 

under construction in Morocco), makes it essential that all of the Administrations with responsibility in 

the field, as well as the promoters themselves, take the necessary measures to avoid overexploitation of 

aquifers. The reuse of water and other associated measures to diminish the impact of golf are required. 

b) Pollution
19

 

As from the second half of the 20
th

 century, thanks to rising concern for the matter and the growing 

technological capacity to detect its influence, human action has significantly magnified the natural effects 

influencing Mediterranean geochemistry (soil erosion, water run-off, volcanic activity, atmospheric 



concentrations which are double those found in this species in the Atlantic and are close to levels which 

could cause adverse effects (failure of the immunological system and reproduction). 

DDTs: concentrations found in the Spanish zone are low. The large differences in levels between the 

common dolphins in the Mediterranean and the Atlantic reflect a certain degree of isolation of the 



d) Fishing and aquaculture 

It is well known that overfishing, in breach of the regulations and when it affects the lower levels of the 

food chain, has consequences for the ecosystem as a whole. In the Mediterranean in general (including 

the Sea of Alborán), over the last 50 years, the trophic level of catches has fallen, which in turn has meant 

a significant loss of large predators in the ecosystem (FAO data). Moreover, massive catches of young 

specimens and the high level of discards of non-target species by trawlers, together with the physical 



Mediterranean (and the Sea of Alborán in particular) may be particularly sensitive to this type of 

change
23

, with a rise in the sea level of around 50 cm between now and 2050. 

The latest EU forecasts already speak of an extremely alarming situation, as it is accepted that within a 

period much shorter than that initially estimated (of just 15-20 years), there may be an increase in the sea 

level that will flood, among others, large areas of the Mediterranean coast. 

According to the report of Working Group II of the 4
th

 Report of the Intergovernmen



a) The integrated management of marine and coastal zones 

The strategic importance of the coastline is undeniable (Box 8) and, precisely for that reason, it faces a 

number of problems among whi



Strategic importance of the coastline 

i) An increasing percentage of the population and of the economic activities which generate wealth and 

well-being are located in these zones;  

ii) They are a fundamental link for transport and trade; 

iii) They have some of the most valuable habitats from the point of view of their contribution to 

biodiversity and geodiversity;  





- The relevance of the region for cetaceans
28

 

The most common species in the Alborán zone are the common dolphin (Delphinus delphis), the striped 

dolphin (Stenella coeruleoalba) and the common bottlenose dolphin (Tursiops truncatus), together with 

the long-finned pilot whale (Globicephala melas). Less common are the Risso’s dolphin (Grampus 

griseus), sperm whale (Physeter macrocephalus), fin whale (Balaenoptera physalus



Fishing with drifting surface longlines is the main threat to sea turtles in the western Mediterranean, with 

annual catches in the entire Mediterranean basin being estimated at 60,000 individuals. The loggerhead 

sea turtle is the species which has most been studied in the Sea of Alborán, both because of its abundance 

and its beachings in Spanish and Moroccan waters and because of the significant conservation problems 

caused by its accidental capture with surface longlines and driftnets, mainly in the area of the Straits of 

Gibraltar and the contiguous zone of the Sea of Alborán, where up to 150 boats using drift gillnets have 

been counted, which could catch large numbers of Caretta. The relevance of the Sea of Alborán as a 

migratory and feeding habitat should also be underlined, for both the Mediterranean and Atlantic 

populations of the loggerhead sea turtle and the leatherback turtle. 

Factors which influenced the death and/or beaching of specimens in the zone: 

- Accidental entanglement in fishing gear; 

- The ingestion of solid waste, mainly plastics; 

- Impregnation with tar and oil; 

- Collisions with boats; 

- Chronic parasitic hepatic illness or reproductive disorders – the accumulation of toxic substances (heavy 

metals and pesticides) in bodily tissues. 

As regards the state of conservation, the population of the loggerhead sea turtle is in regression 

worldwide
30

. 

- Relevance of the region to marine flora 

MARINE PHANEROGAM MEADOWS 

These are one of the most interesting and richest ecosystems to be found on the sandy bed of the Sea of 

Alborán, though they are little known. As we have already mentioned (see point 2.1.a), these marine 

plants are very important primary producers and diversifiers of the space they occupy. This means that a 

large number of marine species find their food, refuge and a suitable place for reproduction in these 

meadows. Marine phanerogams are distributed from the low tide line down to 15/60 m (the lower 

photophile limit). The maximum depth at which we find phanerogam meadows depends on the 



- discharges by seawater desalination plants (Posidonia oceanica does not tolerate sharp variations in 

salinity). 

The zones of the Sea of Alborán where marine phanerogam meadows have been located are: 

Spain 

- Cabo de Gata (Posidonia oceanica and Cymodocea nodosa). The only zone where, thanks to the 

protection afforded to them, the Posidonia meadows are clearly expanding. Almería. 

- 





The neg



are, to date, no recommendations to limit the fishing effort targeted at this species, although such 

recommendations do exist in the Moroccan zone. 

Small pelagic fish stocks are highly dependent on the prevailing environmental conditions. These 

conditions are not uniform in the Sea of Alborán and there are significant differences between the north 

and south of the basin, and between the east and the west. Therefore, if it were possible to carry out a 

Pilot Plan for the management of small pelagic fish, as is the intention of the COPEMED project, this 

should be done with multidisciplinary research. This would require studies of the physical environments 

and the food chain in all of the area of distribution of the stocks which are being exploited. Joint 

management of small pelagic fish resources in the Alborán would also allow the resources which are not 

exploited by one country to be exploited by another within the framework of stable commercial and 

political agreements, providing that there is mutual interest and a consensual management system. 

From the analysis of the data gathered in the MEDITS_ES campaigns studying demersal trawling in all of 

the Spanish Mediterranean over a period of 10 years (1994-2003), it is possible to identify, overall, a 

slight downward trend in the abundance of the 33 species studied over this period. An Atlas with the 

results of these studies is to be published shortly by the University of Alicante. 

Among fish, the results in all sectors indicate that the hake (Merluccius merluccius smiridus), black-

bellied angler (Lophius budegassa), red mullet (Mullus barbatus), blackbelly rosefish (Helicolenus 

dactylopterus), greater forkbeard (Phycis blennoides), spotted flounder (Citharus linguatula), grey 

gurnard (Chelidonichthys gurnardus) and the blackspot seabream (Pagellus bogaraveo) are clearly 

overfished
32

. As regards their geographical distribution, latitudinal trends have been found in most 

species. Some species such as the blackbelly rosefish, surmullet, axillary seabream, blackspot seabream, 

greater forkbeard and picarel tend to diminish in numbers with the latitude, and are therefore more 

abundant in the Alborán sector than the rest of the Spanish Mediterranean, while others are very few in 

number, increasing their presence towards the north (as is the case of the Atlantic horse mackerel, grey 

gurnard, rays, small-spotted catshark, blackmouth catshark, monkfish, red mullet, hake, poor cod and blue 

whiting). However, the annual trends in biomass indices are similar in all sectors. 

Box 10 

Small pelagic fish 

For the monitoring and evaluation of small pelagic resources, the IEO undertakes an annual assessment 

campaign of small pelagics using acoustic methods in winter (November-December) from the Gulf of 

Lyon to the Straits of Gibraltar. The annual assessments began in 1983, though it has not always been 

possible to perform the assessment every year in the Sea of Alborán. It also undertakes regular monitoring 

of the sizes of fish landed at the different ports in the region. The IEO has also carried out quarterly 

campaigns in the north of Alborán since 1992 to study the spawning and rearing grounds (concentration 





3.  Conservation policy in the Sea of Alborán. 

Recommendations and proposals by the different 

stakeholders 

Despite the undoubted progress achieved, political and social mobilisation with respect to the 

environment and sustainable development is still insufficient and must be improved. This situation is 

probably due to: 

i) 



i) Sustainable management of the interaction between natural physical processes and the 

occupation of the coastal strip, including the application of urban development regulations; 

ii) Protection and recuperation of coastal ecosystems; 

iii) Optimisation of the use of natural resources (including living resources, mineral resources and 

sources of renewable energies, respecting the load capacity of the system); 

iv) Safety with regard to the risk of environmental accidents and natural catastrophes on the coast; 

v) Improvement of public facilities and the accessibility of the coast, under sustainable criteria; 

vi) Recuperation and promotion of the cultural heritage related to the coast; 





There is no doubt that ICZM will only be successful if the experience and knowledge available are used 

optimally and budgets are allocated preferentially to projects with an overarching environmental 

perspective (Box 11). 

Box 11 

Integrated Coastal Zone Management 

With respect to ICZM in the Mediterranean, an interesting workshop held by the EU over a decade ago 

(1996), which enjoyed significant participation by specially selected experts from both shores, classified 

the three aspects which way are considered to be essential for integrated coastal management, namely: 

- Problems associated with the use of coastal zones (particularly the use and conservation of living 

resources, the impact of human activities and the influence of natural processes) 

- Problems associated with spatial interactions (particularly between the open sea and the coastal 

zone, between land and the coastal zone and between the different activities and users of the coast) 

- Problems associated with the necessary political and operative initiatives (particularly in terms of 

skill-building, joint research priorities, knowledge and technology transfer) 

Among the conclusions and recommendations of the three working groups created at the workshop 

which could be applicable to the Sea of Alborán, we would highlight the following:  

A. On the coastal zone 

- The launch of specific pilot projects on coastal and lagoon management 

- The analysis of the consequences of urban development and construction on the coast 

- The preparation of a practical, informative manual for managers and planners 

- In-depth studies of coastal erosion, restoration, protection and rates of change (in space and over 

time) 

- Creation of a map of natural processes in the Mediterranean and their risks 

B. On spatial interactions and related natural resources 

- 



D. Methodological capacity and Research and Development 

- Improvement of existing databases and strengthening of communication networks 

- Development of a GIS specifically adapted to the management of coastal fisheries 

- Creation of a co-ordinated peri-Mediterranean network of marine biology experts 

- Creation of a bottom-up Euro-Mediterranean political model for marine issues 

E. Education, Training and Technology Transfer 

-



ecosystem (red tides -the proliferation of toxic algae- or the introduction of invasive species such as 

Caulerpa taxifolia). 

As regards coastal zones, the main efforts are directed at laws and proposed laws on maritime fisheries, 

the preservation of marine ecosystems, coastal protection, the protection and development of the 

environment and impact studies. 

Let us now analyse the situation of each of the different aspects covered by ICZM, reviewing the existing 

management measures, together with a succinct critical analysis of the results achieved by them and 

including some of the weaknesses which still have to be corrected. 

a) Tourism (Box 12) 

Main management measures proposed: 

- To prevent additional degradation; 

- To reduce social and environmental impacts by rehabilitating existing infrastructure and 

developing alternative solutions in order to limit pressure on the coast; 

- To plan adequately, thinking not only in terms of short-term profit, which would avoid many 

problems. The proposals for changes to convert tourism into a driving force of sustainable 

development in the Mediterranean are an invitation to take action to reverse the current trend and 

make tourism an ally of environmental development. 

Critical analysis of the current situation 

Although tourism is still a motor of economic growth, its contribution to local economies and sustainable 

development in the region is still insufficient. Its excessive localisation in coastal zones, the power of the 

tour operators and competition between countries is leading to a tendency to standardise the products 

offered, with the subsequent fall in the spend per tourist (of which only a small proportion remains in the 

local economy). 

Box 12 

Tourism 

The RED Report (Rapport Environnement-Developpement) of the Blue Plan for the Mediterranean, 

referring to the 2025 horizon, indicated that, today, tourism is centred on the coastal resort model and is 

characteris



of competition than of co-







As regards blooms of harmful algae (red tides), prediction is constantly improving, and there has also 

been progress in the control of their effects through the prohibition of the marketing of the bivalve species 





vi) encourage artisanal fisheries and their increased involvement in Integrated Coastal Zone Management; 

vii) Gradually apply the ecosystem approach in fisheries. 

In the case of the Sea of Alborán, both Spain and Morocco have a fairly extensive body of management 



- The half-hearted commitment of the different stakeholders in the management of resources and the 

consequences which lead to the failure to integrate co-







xiv) Monitoring of issues related to marine biodiversity under the Convention on Biological Diversity; 

xv) Support and monitoring of meetings of the International Whaling Commission; 

xvi) Monitoring of the ad hoc Working Group of the General Assembly of the United Nations on the 

protection of biodiversity in international waters. 

In 2003-2005, the Andalusian Regional Government, as a development of the actions foreseen under 

Agenda 21 (Rio Summit), took the following actions related to the conservation of species, habitats and 



The protection and conservation of species on the northern shore of the Alborán has seen significant 

progress in recent years. There is no specific list of endangered or threatened species in the Sea of 

Alborán, though the Mediterranean Action Plan, through the RAC-SPA, has published one for the 

Mediterranean which can be found in the electronic version of this document. 

In Spain, the following species are included in the Spanish Catalogue of Endangered Species: 

IN DANGER OF EXTINCTION: 

Limpet (Patella ferruginea) 

Sea lamprey (Petromyzon marinus) 

Mediterranean monk seal (Monachus monachus) 

 

SENSITIVE TO ALTERATIONS OF THE HABITAT 

(Pending adaptation to Law 42/2007) 

Eelgrass (Zostera noltii) 

Sea star (Asterina pancerii) 

Humpback whale (Megaptera novaeangliae) (peninsular Atlantic and Mediterranean population) 

 

 





Critical analysis of the current situation 

The experts recommend the activation of the Conservation Plans already drawn up for the bottlenose 

dolphin and the common dolphin
41

, and the prioritisation of the application of ACCOBAMS resolutions, 

as a contribution to the Sea of Alborán Management Plan as a whole. 

In 2007, for the first time, Spain asked the ships crossing the Straits of Gibraltar to reduce their speed and 

beware of the whales. 

Main management measures proposed 

Scientists have designed a Conservation Plan for the loggerhead sea turtle which lays down some lines of 

priority action for the mitigation of accidental catches in fishing gear, indicating also a number of 

elements which have a negative effect (degradation of the usual nesting grounds, ingestion of solid waste, 



Critical analysis of the current situation 

Little progress has been achieved on the northern shore with regard to the conservation of marine flora, 

though the experience of the good condition in which they are to be found in the Cabo de Gata SPAMI 

shows the path to follow. New studies and projects are being proposed and undertaken with respect to the 

biodiversity of the region and these will help to gather more information for the identification of new 

sensitive habitats and species, their current condition and possible management plans. 

The weaknesses to be corrected are: achieving the recuperation of endangered or declining habitats and 

species through the restocking of specific zones and the creation of new PMAs or other tools for the 

management of areas and resources that would contribute to the conservation of species. 

CONSERVATION AND PROTECTION OF HABITATS  

PROTECTED MARINE AREAS  

 

Main management measures proposed  

The environmental protection figures which exist today and which related to the coastal and marine zones 

of the Sea of Alborán are:  
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Critical analysis of the current situation 

Raising awareness, both in the administration and society, of the importance of PMAs brought substantial 

progress in recent years on the northern shore, especially with the declaration of the 4 SPAMIs which 

exist today. On the other hand, the situation on the southern shore is highly deficient. There is only one 

marine Natural Park, at Al Hoceima. The lagoon at Nador (Box 14), the mouth of the River Moulouya (an 

estuary zone which receives protected migratory birds during certain times of the year) and the Three 

Forks Cape are clear examples of zones which require protection as soon as possible. 

The effective application of Self-Protection Plans for protected natural spaces on the Andalusian coast 

would correct a significant weakness. In the southern zone, more resources and better organisation and 



4. Expectations and recommendations 

4.1. IN THE INTERNATIONAL CONTEXT 

The Mediterranean Action Plan (MAP), in a report produced in 2005, proposed general protection 



- The lack of adaptation of public administrations to environmental issues; 

- The need to strengthen international co-operation in the Mediterranean; 

- Insufficient environmental awareness and information. 

In line with these environmental protection policies, the United Nations Environment Programme 

(UNEP) and the European Environment Agency (EEA) (2006) also proposed lines of action to be 

followed (which are other challenges to be met, complementary to those of the MAP), in order to: 

- Give maximum priority to the development of the necessary environmental legislation and to enforce 

it; 

- Improve prevention, control and evaluation schemes to allow well-informed political action; 

- Fill the existing gaps in knowledge about the environment, including quality information on: 

inventories and the management of ecosystems; coastal erosion; contaminant agents and loads; the 

impact of fisheries; the application of common criteria and rapid evaluation techniques, particularly 



(Ecotoxicological Assessment Criteria) and ERI (Ecological Reference Indices), which have hardly been 

developed at all in the Mediterranean. 

In the face of the magnitude of the problems generated by climate change, particularly in the more 

vulnerable zones, such as the Mediterranean basin, there is increasing unanimity in calls for a worldwide 

reaction to minimise the tremendous consequences which could be produced in the relatively short term.







5. Elements to be taken into consideration in the elaboration 

of a strategy 

As we have just established in the previous point, there is, by and large, agreement at all levels, nationally 

and internationally, on the path to follow. In accordance, in the elaboration of this strategy, our proposal 

would include the following elements: 

5.1. Consider the Sea of Alborán as a single unit or entity of great environmental importance, making its 

conservation and sustainable use a priority. 

To do so, it is essential to take the political decision to begin, straight away, organising the gathering and 

control of the essential specific basic information regularly and reliably. This would make it possible for 

those responsible for the management and planning of environmental policy to receive consistent, useful 

advice. With a view to adequate control and monitoring, this information would have to be incorporated 

into such indicators as are considered necessary. 

The next steps to take would be those foreseen in documents produced by the EU which, for each marine 

region (the Mediterranean being one of them), propose a series of stages, which should begin with: 

a) An initial evaluation, which should include a first analysis of the essential characteristics and 

ecological state, including, at least, the types of habitat, biological components, physical and chemical 

characteristics and hydro-morphology (the electronic version of this document includes a list of the 

characteristics which should be known in order to define a good ecological state); 

b) An analysis of the main impacts and pressures which influence those characteristics and the ecological 

state, as well as any perceptible trends (the electronic version of this document lists those pressures and 

impacts); 

c) Other economic and social analyses of the use of the marine environment, including the cost that its 

deterioration supposes. 

We would add a fourth analysis of the practical applicability in the Sea of Alborán of a new approach 

based more on the ecosystem as a whole (including the complications and implications of all types that 

that would suppose). 

5.2. Another essential premise to be fulfilled is that of adapting environmental regulations affecting the 

Sea of Alborán to its real current needs and uses, as well as emerging needs and uses, and guaranteeing 

enforcement, an area that still leaves much to be desired. 

5.3. Decide, on the basis of the above, on a series of specific actions to be taken (out of those considered 

to be priorities and which are viable in the short, medium and long-term), determining the role to be 

played in those actions by the different stakeholders who really should and could become involved, on the 

basis of both the existing forecasts (mentioned in sections 3.1, 3.2 and 3.3) and on the series of 

recommendations that have been made by the different studies and projects undertaken up to now. An 

initial, provisional list of such actions could include the following: 

a) The inclusion in official statistics of a specific section on the Sea of Alborán as a unit, thereby creating 

an exclusive database which can be expanded to include all other types of inventory, as deemed useful; 

b) The compilation and publication of a specific monographic document which includes existing 

scientific information on the pressures and imp



c) The definition of the different types of indicators considered essential in the fields of sustainability, 

biodiversity, the use of resources, social and economic issues, maritime traffic, etc, and the provision of 

the elements necessary to ensure their compilation (to be performed by the above-mentioned Working 

Group); 

d) The compilation and publication of a comparative analysis of existing legislation on all aspects of the 

conservation and sustainable use of the Sea of Alborán in order to facilitate forthcoming joint regulation 

(this would require the creation of another Working Grouping on legislation
43

); 

e) Real strengthening of international co-operation, particularly between the countries involved, 

including: 

i) The joint programming and performance (or adaptation in cases where it already exists at a wider level) 

of a census and mapping of the different coastal habitats in all of the zone, as well as some specific 

activities of mutual interest (regular marine research campaigns, application of joint methodology, etc); 

ii) The launch of a pilot project on key issues (for example, small pelagic fisheries or a conservation plan 
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Acronyms 

ACCOBAMS 

Agreement on the Conservation of Cetaceans of the Black Sea, Mediterranean Sea and contiguous 

Atlantic Area 

AECID 

Spanish Agency for International Development Cooperation 

 

AEFCS 

Water, Forest and Land Conservation Administration (Morocco) 

 

AMP / PMA 

Protected Marine Area 

 

ArtFiMed 

Sustainable Development Project for artisanal fisheries in Morocco and Tunisia 

 

ASP 

Amnesic Shellfish poisoning 

 

BRC 

Background / Reference Concentrations 

 

CAMP 

Cpastal Area Management programme 

 

CAR/RAC 

Regional Activity Centre 

 

CAR/ASP / RAC/SPA 

Regional Activity Centre for Specially Protected Areas 

 

CAR/PA / BP/RAC 

Blue Plan Regional Activity Centre 

 

CAR/PAP / RAC/PAP 

Priority Actions Programme Regional Activity Centre 

 

REMPEC 

Regional Marine Pollution Emergency Response Centre for the Mediterranean Sea 

 

CDB / CBD 

Convention on Biological Diversity 

 

CE / EC 

European Commission 

 

CEE / EEC 

European Economic Community 

 

CGPM / GFCM 

General Fisheries Commission for the Mediterranean 



 

CITES 

Convention on International Trade in Endangered Species of Wild Fauna and Flora 

 

CMA / RME 

Regional Ministry of the Environment (Andalusian Regional Government) 

 

COPEMED 

Co-ordination to Support Fisheries Management in the Western and Central Mediterranean 

 

CPUE 

Catch per unit effort 

 

CREMA 

Centre for the Recuperation of Endangered Marine Species 

 

DDT 

Dichlorodiphenyltrichloroethane 

 

DPM 

Department of Sea Fisheries (Morocco) 

 

DSP 

Diarrhetic Shellfish Poisoning 

 

EAC 

Ecotoxicological Assessment Criteria 

 

EAE / SEA 

Strategic Environmental Assessment 

 

EA-GIZC / AS-ICZM 

Andalusian Strategy for Integrated Coastal Zone Management 

 

EDAR / WWTP 

Waste Water Treatment Plant 

 

EEA 

European Environment Agency 

 

EQS 

Environmental Quality Standards 

 

ERI 

Ecological Reference Indices 

 

FAO 

United Nations Food and Agriculture Organisation 

 

GEF 

Global Environment Facility 

 

GIZC / ICZM 



Integrated Coastal Zone Management 

 

GPA 

Global Programme for Action for the Protection of the Marine Environment from Land-Based Activities 

 

ICCAT / CICTA 

International Commission for the Conservation of Atlantic Tuna 

 

IEO 

Spanish Institute of





 

ZEPIM / ASPIM / SPAMI 

Specially Protected Areas of Mediterranean Importance 


