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!
I. BACKGROUND !
In the Canary Islands there is currently a broad discussion on whether or not extracting 
oil resources, “presumably” existing in the Atlantic Ocean off the coasts of both islands, 
Fuerteventura and Lanzarote. Although this issue have been latent for years, it has 
been reopened with the issuing of the Real Decreto (R.D.) 547/2012 of March 16, 
which validates Real Decreto 1462/2001 of December 21, which granted oil research 
permissions named as “Canarias 1, Canarias 2, Canarias 3, Canarias 4, Canarias 5, 
Canarias 6, Canarias 7, Canarias 8 y Canarias 9”. !
R.D. 1462/2001 granted Repsol Investigaciones Petrolíferas, S.A., for a period of 6 
years, oil research permissions in specific areas as defined by geographic coordinates, 
and Article 2 stated the following work and investment program to be carried out during 
the relevant period: !

a) First year: Acquiring 3,914 km of 2D seismic data, reprocessing 2,200 km of 2D 
seismic data, explaining seismic data obtained and integrating it with existing data 
in the area, carrying out a geochemical study to assess the capacity of potential 
source rocks covered by permissions and a seismic-stratigraphic study on the 
stores. The minimum investment for this first year is three million euros. !

b) Second year: Acquiring 3,000 km2 of 3D seismic data, conducting special 
processing, and geological and geophysical works. The minimum investment for 
this second year is seven million euros. !

c) Third year: Drilling an exploratory well up to a depth of about 3,500 m and 
performing geological and geophysical works. The minimum investment for this 
third year is ten million euros. !

d) Fourth, fifth and sixth year: Drilling a second exploratory well up to a depth of about 
3,500 m and performing geological and geophysical works, with a minimum 
investment for these three years of ten million euros. !

This R.D. 1462/2001 was appealed by different institutions in the Canary Islands and 
on February 24, 2004, the administrative litigation division of the Supreme Court of 
Justice delivered judgement upholding the appeal partially and quashing such R.D. as 
regards permissions to conduct the research works planned, concerning third to sixth 
year of the program, i.e. paragraphs c) and d) in article 2, and preserving paragraphs 
a) and b).  Such invalidation was based on the explicit non-inclusion of environmental 
protection measures in such R.D., as required by Article 18.3 of Ley 34/1998 on the oil 
sector. !
In the year 2005 there was a first attempt to validate such R.D. A working group was 
even created between both administrations, the State and the Autonomous Region, in 
order to analyse legal and environmental aspects of the proposal. No agreement was 
reached because the Government of the Canary Islands considered that the 
environmental information provided had major gaps and shortcomings, such as the 
failure to consider issues related to the impact of drilling on protected species. The 
potential harm of sound to cetaceans in the area, and the induced effect of the project 
on species, habitats and protected areas in the vicinity of Lanzarote and Fuerteventura 
were very worrying. Also, at that time, the Government of the Canary Islands showed 
the intention to claim their authority on their sea environment. !
The current R.D. 547/2012 makes the recognition of R.D. 1462/2001 by the following 
changes: !



One. Paragraphs c) and d) in Article 2 of the R.D. 1462/2001 are replaced by a single 
paragraph c) with the following wording: !

c) Third, fourth, fifth and sixth year. At least two exploratory wells of about 3,500 m 
deep will be drilled and geological and geophysical studies will be carried out, all 
of this with a minimum investment of twenty million euros. !

Two. A new article is added, which is referred to as 2bis. Environmental protection 
measures, to read as follows: !
 1. In accordance with Article 18.3 of Ley 34/1998 of 7 October, environmental 
protection measures are those contained in the documents “Protección del Medio 
Ambiente en Operaciones de Adquisición de Sismica Marina” and “Protección del 
Medioambiente en la Perforación de Sondeos Exploratorios Marinos” submitted by the 
research permission holders to the Dirección General de Política Energética y Minas 
(Energy and Mining Governmental Department). In addition, it shall comply with the 
provisions laid down in the consolidated text of Ley on the environmental impact 
assessment of projects, adopted by Real Decreto Legislativo 1/2008 of 11 January, and 
the implementing regulations. !
Furthermore, for each specific work to be authorised, the following studies and plans 
shall be submitted: !

a) An initial document or environmental document, as set out in the consolidated text 
of Ley on the environmental impact assessment of projects and, where 
appropriate, an environmental impact study to identify and quantify all potential 
impacts that operations to be carried out may cause; 

b) An environmental management plan, together with the planned preventive and 
corrective measures in relation to the identified impacts. 

c) An environmental contingency plan to provide for corrective measures to be taken 
in case of significant environmental eventualities, including the fight against 
contamination by oil spills. !

 2. Licenses and authorisations derived from the above R.D. shall not 
contravene other authorisations that the necessary works, constructions and 
installations to be carried out may require on the basis of taxes, land and urban 
management, environmental protection, living sea resource protection, relevant 
legislation requirements, safety for persons and property.” !
The current R.D. 547/2012 has likewise been appealed by both governments of 
Lanzarote and Fuerteventura, as well as the Government of the Canary Islands. The 
reasons are varied: some are essentially legal and others are environmental. Among 
the legal are: !

a) Jurisdictional matters regarding what administration should issue exploration 
authorisations and research permissions. Ley 34/1998 states that it is the 
responsibility of the autonomous region, when the exploration is carried out in the 
land area, and responsibility of the State when it is performed in the sea area or 
simultaneously in the land and sea areas (Article 3.2). Due to the amendment of 
such Ley in 2007, the Government of the Canary Islands appealed for 
unconstitutionality claiming its competence in the sea area too. It also considers 
that Article 3.2 of Ley 34/1998 does not apply since Ley 44/2010 on the waters of 
the Canary Islands has been adopted. Consequently, there is a clear discrepancy 
between both administrations. 

b) The pertinence, or not, regarding the use of a validating procedure for an action 
that was declared void by the Supreme Court of Justice. 

c) Irrespective of the above, appealing institutions consider that such R.D. validation 
should be restricted, in any case, to correct those errors which have led to the 



previous invalidation, that is the lack of environmental measures, not other 
matters. In this case, the second R.D. changes the number of exploratory wells, 
whereas R.D. 1462/2001 alludes to the drilling of two wells (paragraphs c) and d)), 
R.D. 547/2012 states that at least two exploratory wells shall be drilled. 

d) The validity, or not, regarding those authorisations under paragraphs a) and b) to 
Article 2 of the R.D. 1462/2001 which were not quashed by the judgement of the 
Supreme Court of Justice but their deadline for completion is outdated. !

Although the new R.D. 547/2012 includes an article on environmental protection 
measures, the wording is not free of controversy. Among others, the discussion 
concerns: !

a) Whether this R.D. contravenes, or not, the procedure for projects laid down in Ley 
1/2008 on the environmental impact assessment. In Annex II, group 3, section a), 
paragraph 4 to the above Ley, oil drillings are specifically mentioned among deep 
drillings. Since drillings here involved are 3,500 m deep, it is understood that these 
are included in this section. Consequently, the environmental impact statement 
should be done prior to authorisation. 

b) Similarly as in the previous paragraph, such R.D. may infringe Article 6.3 of 
Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and 
flora, when requiring a check prior to authorisation, through an appropriate 
assessment, in the case of projects that may significantly affect those areas. In the 
area directly affected by prospections, like in the vicinity, there are large 
populations of sea plants and fauna, protected by European Directives. 

c) The Ley on heritage and diversity, in Article 45.4, transposes Article 6.3 of the 
Directive on habitats, so that it may be likewise contravened by such R.D. !

At the time of writing this report, some judgements unfavourable to the appellants have 
been issued, but some other new appeals have been brought from different institutions. !
There is also the view that the urgency in validating the R.D. concerned is to avoid the 
new regulation of the European Union on “safety of offshore oil and gas prospection, 
exploration and production activities” to be adopted soon. In the explanatory statement, 
it is declared that: “A major accident at any one of Europe's offshore platforms is likely 
to entail material losses, damage to the environment, the economy, local communities 
and society, while the lives and health of workers may be put at risk”. Therefore, stricter 
rules with clear responsibility criteria are raised in order to establish a change of 
mentality in this industry to help reduce the risks. The new draft regulation lays down 
the rules that cover the life cycle of all prospection and production activities, from 
design to decommissioning and permanent abandonment. It includes efficient 
requirements concerning prevention and emergency response. It covers the grant of 
authorisations, independent verifiers, inspections, transparency, emergency response, 
international scope, competent authorities concerning EU offshore platforms, and 
complete liability of oil companies for any damages they cause to protected species 
and natural habitats, and in case of damage to water it considerably extends the 
liability geographic area. !
It should be remarked, regardless of the legal aspects, there is a great concern among 
the population of Lanzaronte and Fuerteventura, which are nearest to the exploration 
areas, which have opted for an economic model in relation to tourism, based on the 
environmental preservation and the sustainable use of it. Island government rules have 
shown it, as well as the option taken at the time by both islands to be declared as 
Biosphere Reserves, not only in relation to their total land area but also their sea 
environment. !
It is understood that the requested report addresses the impact that oil prospections, 
as well as potential oil spills, may have on the biodiversity of the Canary Islands, 



particularly the two biosphere reserves in the eastern islands of Lanzarote and 
Fuerteventura. Legal analysis and decision-making corresponds to other institutions. !!!
II. STATUS OF AUTHORISED AREAS FOR OIL RESEARCH !
The authorisation for oil research granted to Repsol is limited to areas listed in tables 1, 
2 and 3 (CANARY ISLANDS 1 to 9), where the vertices of the boundaries of each are 
defined by geographic coordinates with longitudes referred to Greewich meridian. 
Hectares covered are also indicated. !

Table 1 !

!!
Table 2 !

!!
Table 3 !

CANARY ISLANDS-1 CANARY ISLANDS-2 CANARY ISLANDS-3

45,204 ha. 75,340 ha. 37,670 ha.

Vertice N 
Latitude

W 
Longitude

Vertice N 
Latitude

W 
Longitude

Vertice N 
Latitude

W 
Longitude

1 28º 15’ 13º 45’ 1 28º 25’ 13º 45’ 1 28º 30’ 13º 40’

2 28º 15’ 13º 30’ 2 28º 25’ 13º 20’ 2 28º 30’ 13º 15’

3 28º 05’ 13º 30’ 3 28º 15’ 13º 20’ 3 28º 25’ 13º 15’

4 28º 05’ 13º 45’ 4 28º 15’ 13º 45’ 4 28º 25’ 13º 40’

CANARY ISLANDS-4 CANARY ISLANDS-5 CANARY ISLANDS-5

45,204 ha. 52,738 ha. 90,408 ha.

Vertice N 
Latitude

W 
Longitude

Vertice N 
Latitude

W 
Longitude

Vertice N 
Latitude

W 
Longitude

1 28º 35’ 13º 40’ 1 28º 40’ 13º 35’ 1 28º 50’ 13º 25’

2 28º 35’ 13º 10’ 2 28º 40’ 13º 00’ 2 28º 50’ 13º 55’

3 28º 30’ 13º 10’ 3 28º 35’ 13º 00’ 3 28º 40’ 13º 55’

4 28º 30’ 13º 40’ 4 28º 35’ 13º 35’ 4 28º 40’ 13º 25’

CANARY ISLANDS-7 CANARY ISLANDS-8 CANARY ISLANDS-9

90,408 ha. 89,544 ha. 89,544 ha.

Vertice N 
Latitude

W 
Longitude

Vertice N 
Latitude

W 
Longitude

Vertice N 
Latitude

W 
Longitude

1 29º 00’ 13º 15’ 1 29º 10’ 13º 10’ 1 29º 20’ 13º 05’

2 29º 00’ 12º 45’ 2 29º 10’ 12º 40’ 2 29º 20’ 12º 35’

3 28º 50’ 12º 45’ 3 29º 00’ 12º 40’ 3 29º 10’ 12º 35’



!! !!
Figure 1. Location of Fuerteventura and Lanzarote within the Canary Islands !!

!  !
Figure 2. Location of authorised areas for oil prospections concerning the islands of 

Lanzarote and Fuerteventura !

!  !

4 28º 50’ 13º 15’ 4 29º 00’ 13º 10’ 4 29º 10’ 13º 05’



!!!!!
III. OVERVIEW OF THE CURRENT SITUATION !
Given that the two eastern islands of Lanzarote and Fuerteventura would be most 
affected by potential oil contamination, this report is focused on them both. !!
III.1. FUERTEVENTURA !

III.1.1. Fuerteventura BR zoning !
Fuerteventura was declared Biosphere Reserve (BR) in 2009. It is the second largest 
island of the Canary Islands (1664 km2, including Lobos island, located to the 
northeast) and the closest island to the African continent. The BR covers an area of 
354,268 ha, of which 166,432 ha are land area and 187,836 ha. are sea area. That is 
to say, the island sea strip catalogued as BR is more than half of its extent. It is the 
island with the most important sea wealth of the Canary Islands. First, it is due to the 
fact that it has the most extensive continental shelf, which allows a significant wealth in 
shallow areas, with the presence of the main Little Neptune Grass communities in the 
Canary Islands; and second, there is a greater interconnection with the African coast 
as they have both, Africa and The Canary Islands, common waters. The special 
features and singularity of the island sea environment allow the existence of species 
and regions of great interest to sciences and fisheries. !!

Figure 3. Zoning distribution of the BR in Fuerteventura !!

!  



! !!!
Table 4. Fuerteventura BR zoning  !

!!!
III.1.2. Fuerteventura BR ecosystems !

Existing ecosystems in the Fuerteventura BR are shown in Figure 4. This report is 
focused on those which may be most affected by potential oil spills. !

Figure 4. Ecosystems in Fuerteventura BR !
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Terrestrial core zone (% land) 60157 36,36

Sea core zone (% sea) 13785 7,34

Core zone (% over the total BR) 74302 20,97

Terrestrial buffer zone (% land) 47062 28,28

Sea buffer zone (% sea) 150793 80,28

Buffer zone (% over the total BR) 197855 55,85
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!  !!!!!!
a) Marine ecosystem !
Fuerteventura is one of the few BR including the sea environment around its coastline 
perimeter. It has a generally well-preserved marine ecosystem and a marine 
biodiversity of major significance, as the surrounding waters capture the effects of 
biologic contributions of the sea currents from the Caribbean, Mediterranean and 
African-Atlantic region. The variability in water temperature and nutrient content due to 
the existence of outcrops are conducive to a high local productivity and a variety of 
environments. Due to their extraordinary importance and preserving good condition, 
phanerogam seagrass areas and in particular Little Neptune Seagrass areas 
(Cymodocea nodosa) are remarkable. !
Also, the underwater topography has a high contrast. It is characterised by a wide 
continental shelf, which is very important as a reproducing and breeding area, as well 
as deep valleys, which are above 1,000 metres deep in the coast vicinity. These 
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circumstances foster a substantial biodiversity and a significant number of relevant 
species.  !
Thus, the fauna catalogue relating to Fuerteventura surrounding waters up to 1,500 
metres deep amounts to 399 species. Although there are less endemic species in the 
sea environment compared to the land environment, eleven endemic Macaronesian 
species and two endemic Canarian species (Diplecogaster ctenocrypta and Apristurus 
atlanticus) have been found. As for the sea flora, it is made up of 350 species, 346 of 
which are algae, 3 are fungi and 1 is a sea phanerogam, which represent 58% of the 
sea flora listed in the Canary Islands. !
The coastal pelagic domain, which occupies most of the waters included in the BR, has 
a great diversity of flora and fauna species. In this ecosystem, there is a large number 
of very important species for coastal artisanal fisheries. There are species, which life 
cycle is linked to the coast, such as the sand smelt (Atherina Presbyter), the bogue 
(Boops boops) and the pompano (Trachinotus ovatus), whereas other species, which 
are characteristic of more open waters, penetrate this coastal area to spend their early 
development stages, such as the Atlantic chub mackerel (Scomber colias), the 
European pilchard (Sardina pilchardus) and the horse mackerel (Trachurus spp.). 
Coastal species have a rapid growth cycle and are the food basis for pelagic species, 
of enormous fishing significance, such as the amberjack and barracuda. Also 
noteworthy is the presence of tunid species. !
Phanerogam seagrass is developed on sandy seabeds, in protected or semi-protected 
coasts up to forty metres deep. The presence of such seagrass communities 
(Cymodocea nodosa) is of great importance to the fish fauna. Seagrass bottoms are 
much richer in terms of species diversity and abundance than bare sandy bottoms. 
Studies on this type of seagrass in the Canary Islands indicate that they are genuine 
sea life oasis, having a high productivity. Among its benefits, it is remarkable that they 
are habitats for many organisms, generate biomass and produce oxygen. Such 
seagrass communities are rich in species that can live in different stands (roots, 
rhizomes, among leaves, on them…) resulting in a rich biological community. Up to 53 
algae growing on the leaves (epiphytes) and about 70 species of polychaetes have 
been identified. In the case of Fuerteventura, there are twelve Cymodocea nodosa 
seagrass regions, specially highlighting those in Corralejo and in Sotavento beach. !
Furthermore, it is significant the appearance of sea cetaceans. Up to 21 whales, of the 
27 described species in the Canary Islands, which have been sighted in the waters of 
Fuerteventura. It should also be noted the presence of four species of sea turtles, of 
which at least two (Caretta caretta and Dermochelys coriacea) use occasionally these 
beaches for reproduction. In the case of the loggerhead sea turtle (Caretta caretta), 
there is a reintroduction program, taking advantage of the virgin condition of the 
Barlovento coast in Parque Natural de Jandía. Annually, eggs of this turtle are 
transported from Cape Verde to Cofete beach, where groups of volunteers are 
monitoring nests in order to recover the fry for further breeding until their release. The 
program has been running since 2004, it is the pioneer in the Canary Islands and one 
of the most important worldwide with respect to reintroducing sea species. !
The current state of marine ecosystems in the waters of Fuerteventura may be 
considered as good in relation to the pressure level at which it is exposed, highlighting 
the tourist load, certain outfalls and the desalination brine effects. !!
b) Coastal zone !
Fuerteventura has a coastline of 325.9 kilometres, the second longest one in the 
Canary Islands after Tenerife. This coast has a peculiar morphology regarding the other 
islands, as it is the island with the highest proportion of beaches and low coast. 



Although the man-action has been developed as in the other islands, it is proportionally 
slight, since it involves around 1% of the coastline extent. The low coast, both rocky 
and sandy, is the main support for tourism. The construction of housing developments 
and marinas has led to a significant transformation of the landscape in certain areas. !
It is important to highlight that Fuerteventura still has the largest extension of unspoiled 
coast in the Canary Islands and it is one of the largest unspoiled coast stretches in the 
European Union. Virtually, all the western side between Punta de Jandía and Corralejo 
is still unspoiled. Only the villages of La Pared, Aguas Verdes and El Cotillo have a 
certain significance, whereas in the rest of the coast, occupancy is zero. !
Most representative plant communities of the coastal strip are included in a widespread 
vegetation type on the Mediterranean coast (class Crithmo-Staticetea). On the coast of 
Fuerteventura, directly affected by the sea breeze, formations having a marked 
halophilous influence and appearing in cliff and low areas are here developed. In this 
ecosystem domain, there are different habitats and communities of enormous 
importance, such as sea cliffs, which represent an ecotone-habitat influenced by saline 
spray and waves, provided with a coastal rock halophilous scrub, often intermingled 
with an arid nitrophilic scrub. Species here have special ecophysiological adaptations 
due to the severe environmental conditions they are exposed to. The dominant species 
include the sea grape (Zygophillum fontanesii), sea heath (Frankenia capitata) and 
‘liveforever’, or houseleeks (Limoniun papillatum) among others. In Punta de Jandía, 
there is a community with its own characteristics, as a result of the presence of the 
North-African sea grape (Zygophillum gaetulum), which can only be found here, within 
the Canary Islands. Sea cliffs often hold valuable fossils for the reconstruction of the 
paleoclimatic history of this island. Here the most significant are sea deposits from the 
early Pliocene, originated some 5 million years ago. Sea cliffs are an unstable habitat 
having difficult access, which is mostly protected from human action, so that they 
provide shelter to various species. They are mainly important as breeding areas for 
seabirds and birds of prey. They have a good state of preservation, especially in the 
whole of the Barlovento coast and in the South of this island. !
Because of the constant action of the waves, a rich habitat arises, which is defined by 
abrasion coastal terraces. This zone is very important for many species and has 
traditionally been a shellfish-gathering area (mussels, barnacles, limpets), the 
exploitation of which, now controlled, has led some species to the verge of extinction. 
Terraces also cover a large area on the large rocky coastline of this island. Like the 
coastal cliffs, on the lower rocky coast stretches ancient sea levels can be recognized 
in many sites by the presence of fossils, of great importance for palaeontology. Given 
their accessibility and proximity to the sea, low coastal areas have traditionally been a 
privileged settlement sites. Among them are the fishing villages of Corralejo, 
Majanicho, El Cotillo, Ajui, Morro Jable, La Lajita, Tarajalejo, Giniginámar, Gran Tarajal, 
Las Playitas, Pozo Negro and even Puerto del Rosario. !
Organic light-coloured sand beaches, which lend a sensitive part to the nature of this 
island, formed during the late Miocene and early Pliocene in the shallow waters of a 
warm sea, which then surrounded the island, from mollusc and foraminifera shells, as 
well as from calcareous algae skeletons. On the sandy beaches there are Traganum 
communities, which are installed on the dunes at the beach; examples of these are 
found in Costa Calma and Corralejo. These habitats are used by wading species, both 
migrant and wandering. In terms of service provision, they are one of the main 
attractions in this island. In general, the state of the beaches is acceptable since there 
are significant areas remaining undeveloped. Excluding specific locations, their 
capacity has not been overwhelmed as in other areas in the Canary Islands. !
Beyond the undoubted landscape and aesthetic resources, at lower levels of the coast, 
what is defined as supralittoral zone is an area where the rocky shores become 
populated with different species such as the chiton, stone crab, Osilinus spp., and their 



presence marks the beginning of the marine ecosystem. As ecotone, any alteration 
may affect the generation of traditional provision services, such as those related to 
shellfish-gathering, which is banned to relieve the pressure experienced by this 
resource in recent years. !
Figure 5 shows the vast marine ecosystem in this reserve. !!

Figure 5. Distribution of ecosystems in the BR of Fuerteventura 

!  !
c) Specific or non-zoned ecosystems !
These ecosystems are distinguished by the distinctive characteristics of the substrate 
on which they are settled and cover particular conditions such as sandy areas and 
dunes, salt marshes, volcanic fields and recent lava flows, ravines, volcanic caves and 
tubes. This report comments on those which could be affected by spills. !
c.1) Sand dunes !
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These are sandy plains near the coast, or located further inland, which often present 
dune fields. Sand dunes are located within the northern side of the island (Corralejo, 
Majanicho, El Cotillo, Lajares), at the western coast (Jable del Vigocho), on the isthmus 
of La Pared and at the end of Jandía. They are a distinctive and key element of the 
landscape of Fuerteventura, with singular animal and plant species. They have a 
characteristic vegetation with an endemic species in eastern Canary Islands 
(Androcymbium psammophilum) and other important species such as Asteriscus 
shultzii, which is only known in Lanzarote and in northern Africa, as well as in the north 
of Fuerteventura. These areas are particular important for steppe birds, such as the 
Houbara Bustard, Cream-coloured Courser and Sandgrouse. It should also be noted 
that they are cores of paleontological significance. !
The conservation status of the sand dunes is varied as they are extremely fragile to 
human action. Major pressure of human action is detected in Majanicho and El Cotillo, 
where a significant portion has been built up, as well as in Costa Calma (Jandía). This 
process has occurred with greater intensity in Corralejo, where the road crosses the 
dune range and the tourist development involves a substantial part of the ecosystem 
perimeter, by disturbing it significantly. !!
c.2) Salt marshes !
Salt marshes are characteristic ecosystems of land depressions behind beaches. They 
are located between the sea and the solid ground and are adapted to periodic flooding 
by seawater. It is a dense scrubland with salt-tolerant species, the most characteristic 
of which are Arthrocnemum macrostachyum, Frankenia capitata, Limonium papillatum, 
Sarcocornia perennis, Limonium ovaliforlium spp. Canariense, among others. 
Regarding wildlife, few vertebrates permanently use salt marshes, there are however 
adapted species. Those listed here, among others, are the Trumpeter Finch 
(Rhodopechys githagineus), Spectacled Warbler (Sylvia conspicillata) and Berthelot’s 
Pipit (Anthus Berthelotii), although they generally live in neighbouring non-flooded 
areas. Salt marshes in Fuerteventura are confined to Charca de Bristol (Corralejo) and 
El Matorral (Jandía). The latter is the most extensive and best preserved in the Canary 
Islands, being the only place in the islands included in the Ramsar list. It is worth 
mentioning that it is an exceptional case of restoration, since it was in the front of a 
growing tourist area. In 1997, a Life project of the European Union was implemented in 
order to recover physically and ecologically the Matorral beach. The current state of the 
beach shows one of the planet’s most unique cases, where a high value ecosystem 
coexists with tourism and also becomes one of the attractions. !!
c.3) Salterns !
As a singular ecosystem, the salterns of El Carmen are also here included, dating from 
1786. They are an exceptional ecotone, which provides benefits in terms of ecosystem 
preservation to maintain the diversity and produces landscape and salt. 
As habitat, it is a resting, feeding and occasionally breeding place for many migratory 
species. In El Carmen salterns meet the Charadrius, Spoonbill, Dunlin, Ruddy 
Turnstone and Redshank, among other bird species. !
d) Seabirds !
Given the importance of seabirds and cetaceans off the coast of Fuerteventura, they 
are analysed in greater detail. Papers showing the importance of the Canary Islands 
for the preservation of birds in general and in particular seabirds because of the 
number of species present there and the fact that they use these islands for 
reproduction. La Sociedad Española de Ornitología (Lorenzo, 2007) indicates the 
presence of at least seven strictly pelagic bird species, which use the Canary Islands 



for reproduction: Bulwer’s Petrel (Bulweria bulwerii), Cory’s Shearwater (Calonectris 
diomedea), Little Shearwater (Puffinus assimilis), Manx Shearwater (Puffinus puffinus), 
White-faced Petrel (Pelagodroma marina), Storm Petrel (Hydrobates pelagicus) and 
Madeiran Storm Petrel (Oceanodroma castro); as well as shorebirds: the Yellow-legged 
Gull (Larus michaellis), Lesser Black-backed Gull (Larus fuscus) and Common Tern 
(Sterna hirundo). !
In addition, there are numerous birds breeding in Europe, North America and the 
southern hemisphere using the waters of the Canary Islands during their migratory 
movements and even overwinter there (Snow and Perrins, 1998; Martín and Lorenzo, 
2001; Wynn and Knefelkamp, 2004; Camphuysen and Van der Meer, 2005). 
Furthermore, the continental shelf area of north-western Africa is a feeding zone for 
species breeding in the Canary Islands or Savage Islands (Ramírez et al. 2008; Arcos 
et al., 2009; Navarro and González-Solís, 2009). !
All these species, both breeding and migratory, depend on the marine ecosystem since 
most of their life cycle is developed offshore and they only go ashore to breed. This 
group of pelagic birds is regarded as one of the most endangered in the world (BirdLife 
International, 2004; Madroño et al., 2004; González, 2012). For instance, it should be 
noted that a significant portion of the world population of Audouin’s Gulls (Larus 
audouinii) use these waters to access to those of Mauritania and Western Sahara, 
where they overwinter (González, 2012). !!
e) Cetaceans !
The waters of the Canary Islands, particularly Fuerteventura and Lanzarote, are 
habitats of major relevance to the preservation of a variety of cetacean species, due to 
their geographical location, close to the African coast, depth and special oceanographic 
conditions (Martín et al., 2012). There are some ichthyophagous cetacean communities 
feeding near the water surface, such as the Atlantic spotted dolphin (Stenella frontalis) 
and the short-beaked common dolphin (Delphinus delphis), and cetacean 
communities, which are teuthophagous and deep-diving with different feeding 
strategies, such as the Beaked whale (six species), sperm whale or cachalot (Physeter 
macrocephalus), Pygmy sperm whale (Kogia breviceps), Dwarf sperm whale (Kogia 
sima), Risso’s dolphin (Grampus griseus) and Short-finned pilot whale (Globicephala 
marcorhynchus). !
The eastern coast of Fuerteventura and Lanzarote is a unique example in the 
European cetologic fauna, as oceanic species of temperate and warm waters of the 
Macaronesian archipelagos are here represented. In addition, there are worm-water 
species from northern latitudes such as the Long-finned pilot whale (Globicephala 
melas), Northern bottlenose whale (Hyperoodon ampullatus), Sowerby’s beaked whale 
(Mesoplodon bidens) and True’s beaked whale (Mesoplodon mirus), the distribution to 
the south of which may be influenced by the cold current of the Canary Islands. (Martín 
et al., 2012). !!

III.1.3. Protection structures !
a) Natura 2000 network !
The Natura 2000 network is a major commitment of the EU in the field of conservation 
of natural habitats and wild fauna and flora in the territory of Member States. It is 
developed on the basis of two directives: “Wild birds” Directive 2009/147/EC and 
Habitats Directive 92/43/EEC. It comprises Special Protection Areas for Birds (SPAB) 
and Special Areas of Conservation (SAC) previously considered as Sites of Community 
Importance (SCI). The special areas of conservation are intended to protect and 



manage wild bird population, particularly those considered as a priority in Europe. 
SACs are characterized by those animal and plant species which are threatened or 
representative of a given ecosystem. !
In the BR of Fuerteventura there are 13 SCIs declared, occupying 20% (33,308 ha) of 
the island territory, plus 14,434 hectares located in the marine environment, and 9 
Special Protection Areas for Birds (SPAB). Habitat roles also acquire greater relevance 
considering that, among the 168 natural habitats listed in Annex I to the Habitats 
Directive, 19 of them are present in Fuerteventura, and many of them may be affected 
by the potential spills: !
1110 Sandbanks which are slightly covered by sea water all the time 
1150 * Coastal lagoons 
1170 Reefs 
1210 Annual vegetation of drift lines 
1250 Vegetated sea cliffs with endemic flora of the Macaronesian coasts 
1420 Mediterranean and thermo-Atlantic halophilous scrubs (Sarcocornetea 
fruticosi) 
2110 Embryonic shifting dunes 
2130 * Fixed coastal dunes with herbaceous vegetation (“grey dunes’) 
3150 Natural eutrophic lakes with Magnopotamion or Hydrocharition — 
type vegetation 
5330 Thermo-Mediterranean and pre-desert scrub 
6420 Mediterranean tall humid grasslands of the Molinio-Holoschoenion 
7220 * Petrifying springs with tufa formation (Cratoneurion) 
8220 Siliceous rocky slopes with chasmophytic vegetation 
8310 Caves not open to the public 
8320 Fields of lava and natural excavations 
8330 Submerged or partially submerged sea caves 
92D0 Southern riparian galleries and thickets (Nerio-Tamaricetea and Securinegion 
tinctoriae) 
9320 Olea and Ceratonia forests 
9370 * Palm groves of Phoenix !
The sign ‘*’ indicates priority habitat types. !
Areas defined as SACs are shown in Table 5 and are represented in Figure 6. !!! !

Table 5. Special Areas of Conservation (SAC) in the BR of Fuerteventura !!
Natura 2000 Network 

!
Ha.

Lobos islet 452.7

Corralejo 2,689.3

Lava-fiels of La Arena 849.8

Betancuria 3,328.8

Ancones-Sice 223.3

Pozo Negro 9,096



!!!
Figure 6. Distribution of the Special Areas of Conservation (SACs) in the BR of 

Fuerteventura !

!  !!
At least seven out of thirteen identified SCIs, could be affected by potential spills. Three 
of them are the sea core area of the BR, in particular the SCIs of Lobos cave, Corralejo 
Little Neptune Seagrass areas and Sotavento beaches in Jandía, with samples of the 
most important sea habitats that are present on the coasts of Fuerteventura. Seagrass 
contained in these areas generate great wealth in terms of biological diversity, by 
creating an important variety of micro-habitats. 

Montaña de Cardón 1,233.6

Jandía 14,972.5

Matorral Beach 95.6

Vega de Río Palmas 365.7

Sotavento beaches in Jandía 5,461.1

Lobos Cave 7,027.5

Little Neptune Seagrass areas in Corralejo 1,946.6

Total 47,906.3

SCIs 

Fuerteventura



!
The SCI of Lobos cave protects a part in the Barlovento coast where the last monk 
seal population in Fuerteventura lived, so that their protection, as well as safeguarding 
this extremely rich fishing area, may enable actions in the future to reintroduce such 
species, which is one of the most endangered marine mammals today. !
The SCI of Corralejo seagrass areas protects the shallow seabed between the Natural 
Park of Corralejo Dunes and Lobos islet, providing thus continuity by sea to two of the 
most valuable land areas in Fuerteventura. This area is notable for being one of the 
richest in the Canary Islands regarding plant, invertebrate and fish species. The rocky 
seabed topography arising between Little Neptune seagrass areas originates a lot of 
microenvironments fostering the marine biodiversity. Therefore, it is an area of great 
value for breeding and reproduction species of fishing and ecological significance. !
The SCI of Sotavento beaches in Jandía protects the biggest sand ecosystem in the 
Canary Islands. It is a coastal strip with the most extensive phanerogam seagrass area 
in the Canary Islands. It is thus of great significance due to its fishing productivity, as 
well as a resting area for many wading bird species, sea turtles and dolphins, which 
can be seen near the coast. The reproduction of the leatherback turtle has been here 
observed, so this is the only spot in eastern Atlantic, within the European Union, where 
these reptiles have laid their eggs. It is also the broader sand-silty intertidal range in 
the Canary Islands and so an important staging and wintering post for migratory 
seabirds. Birds are the most represented vertebrate group in this area. !
Table 6 indicates areas defined as SPAB and Figure 7 shows the distribution of them. !!!

Table 6. Special Protection Areas for Birds (SPAB) in the BR of Fuerteventura !!

!!!!!

!
Natura 2000 Network - SPAB 

!
Ha.

Corralejo dunes and Lobos islet 3,143.5

Northern coast of Fuerteventura 1,425.8

Lajares, Esquinzo and Jarubio coast 7,285.5

Vallebrón and Fimapaire and Fenimoy valleys 5,803.3

Betancuria 16,672.5

Llanos y cuchillos de Antigua 9,913

Pozo Negro 9,096

Jandía 15,231.6

Total 68,571.2



!!!!!!!!
Figure 7. Distribution of the Special Protection Areas for Birds (SPAB) !

!  !!
b) Protected Natural Areas in the Canary Islands !
Next Table 7 and Figure 8 list and distribute protected natural areas in Fuerteventura, 
which are included in the Canary Islands’ Protected Area Network, created by regional 
Law (article 9 of Ley 12/94), where the most significant habitats and main biodiversity 
centres should be represented. This network is a regional system in which all protected 
areas are identified and managed as a harmonious whole, having a common aim: 
contributing to the human welfare and biosphere preservation by means of the nature 
conservation and protection of aesthetic and cultural values contained in natural areas. 
Protection categories covered by this network are National Parks, Natural and Rural 
Parks, Integral Nature Reserves and Special Nature Reserves, Nature Monuments, 
Protected Landscapes and Scientific Interest Sites. They overlap geographically with 
SAPs and SPABs. !!!!



! !
Table 7. Protected natural areas in Fuerteventura !

!!
Figure 8. Distribution of the protected natural areas in Fuerteventura !

!
Protected Natural Areas 

!
Ha.

Lobos islet Natural Park 467.9

Corralejo Natural Park 2,668.7

Jandía Natural Park 14,318.5

Betancuria Rural Park 16,544.3

Malpaís de La Arena Natural Monument 870.8

Montaña Tindaya Natural Monument 186.7

Caldera de Gairía Natural Monument 240.9

Los Cuchillos de Vigán Natural Monument 6,090

Montaña de Cardón Natural Monument 1,266.8

Ajui Natural Monument 31.8

Malpaís Grande Protected Landscape 3,245.3

Vallebrón Protected Landscape 1,679.6

Playa del Matorral Scientific Interest Site 115.6

Total 47,726.9



!  !
c) Other structures !
* It should be noted that the salt marsh of El Matorral, in the peninsula of Jandía, is 

the only Ramsar site in the Canary Islands (Wetlands of International 
Importance). It is located at the heart of the tourist town of Morro Jable, between 
the urban development and the beach. Part of this wetland was lost last century 
in early ‘70s, as this valuable natural area was considered building land by urban 
planning. Currently, the area has undergone regeneration actions leading to 
enable the salt marsh flooding by tides, debris and garbage removal, recovery of 
natural vegetation and removal of the invasive. Elevated access systems have 
succeeded in recovering this habitat, which was in serious danger of 
disappearing or, at least, being degraded to the point of losing its natural values. 
The interest thing about this action is the fact that habitat roles have been 
recovered and this area has become one of the main tourist and landscape 
resources in this island. !

* The surrounding waters of Fuerteventura may be considered a key area for the 
shelter and even breeding of Macaronesian cetaceans within the framework of 
the future Marine Protected Area (MPA). At least 27 out of the 38 cetacean 
species recognized for the North Atlantic have been identified in these waters; an 
absolutely outstanding figure in the Atlantic Ocean. The importance of this area 
for the conservation of cetaceans is revealed by various protection structures. 
The following cetacean species are included in RD 139/2011 of February 4, 
implementing the wild species list under the special protection system and the 
Spanish catalogue of endangered species (Ley 42/2007 of December 13, on 
natural heritage and biodiversity) and the relevant measures. For the species 



included in this catalogue, the threat category is indicated after the relevant 
name, as follows: !

- Pygmy sperm whale (Kogia breviceps) 
- Dwarf sperm whale (Kogia sima) 
- Sperm whale or cachalot (Physeter marcrocephalus) - Vulnerable 
- Short-finned pilot whale (Globicephala macrorhynchus) - Vulnerable 
- Long-finned pilot whale (Globicephala melas) 
- Risso’s dolphin (Grampus griseus) 
- Bottlenose dolphin (Tursiops truncatus) - Vulnerable 
- Northern bottlenose whale (Hyperoodon ampullatus) 
- Blainville’s beaked whale (Mesoplodon desirostris) 
- Gervais’ beaked whale (Mesoplodon europaeus) 
- True’s beaked whale (Mesoplodon mirus) 
- Cuvier’s beaked whale (Ziphius cavirostris) !

Some of these species are also included in the protected species catalogue of 
the Canary Islands (Ley 4/2010 of June 4), such as the Sperm whale or cachalot. 
Some cetaceans such as the bottlenose dolphin and the harbour porpoise 
(Phocoena phocoena) are also included in Annexes II and IV to Habitats 
Directive. !
In the year 2002, a massive stranding of cetaceans of the beaked whale family 
occurred on the costs of Fuerteventura and Lanzarote at the same time as naval 
manoeuvres were carried out in the area. As a result, the Ministry of Defence 
commissioned the SECAC (Canary Islands’ cetacean research society) a study 
to determine the impact of active sonar systems on cetaceans. Among other 
actions, such study proposed the identification of a marine protected area in 
eastern areas of both islands, Fuerteventura and Lanzarote, on the basis of the 
relevance and singularity of beaked whale populations and other species with 
depth habits, such as the sperm whale or cachalot, short-finned pilot whale, 
Risso’s dolphin, as well as others (Martín et al., 2012).  Figure 9 shows cetacean 
sightings along these coasts and Figure 10 displays the proposed protected sea 
area, further subdivided into three protection areas. The proposed area does not 
have a specific protective structure yet. However, there are four marine SAPs 
covering this area, a fishing marine reserve and a natural park. !

* On the proposal of the Ministry of Development in 2004, the International 
Maritime Organization (IMO) declared the waters of the Canary Islands as 
Particular Sensitive Sea Areas (PSSA) regarding shipping activities, recognizing 
that the intense maritime traffic in the waters of the Canary Islands makes this 
ecosystem highly vulnerable to potential oil contamination and hazardous 
substances. According to IMO regulations, a PSSA is a space that should be 
given a special protection, in view of its significance for recognized ecological, 
socioeconomic and scientific reasons and considering that its environment can 
be damaged as consequence of shipping activities. The defined PSSA covers the 
sea area, limited externally by the polygonal line joining outer limits of the 
territorial sea (12 nautical miles) surrounding these islands. It comprises about 
30,000 square kilometres and more than 1,500 kilometres of the whole 
archipelago coastline, recognizing that the sensible area covers a greater extent, 
which would allow for future expansion. !

* The IMO has also recognized the need to implement related protective measures 
in the PSSA of the Canary Islands, in order to preserve their ecosystem and 
biodiversity. In this regard, the proposal of the Ministry of Development included 
the implementation of protected measures related to this PSSA, such as: a) 
navigation restricted areas, which can be exclusively used for artisanal fishing 
and inter-island sea transport to and from the ports within this area, hence the 



navigation of transit vessels shall be here prohibited; b) mandatory navigation 
routes concerning vessel traffic management in this PSSA for transit vessels not 
coming from a port in the Canary Islands, by means of two established routes: 
western route, halfway between Tenerife and Gran Canaria, and eastern route: 
half way between Gran Canaria and Fuerteventura; c) Arrival and departure 
notification system in this area for all vessels carrying heavy crude oils in transit 
or with destination to a port in the Canary Islands. !

* Eleven out of forty-four areas identified by SEO/BirdLife in Spain to be defined as 
Important Bird Areas (IBA) are found in the Canary Islands. They cover feeding, 
reproduction and migrating areas. Due to the proximity of oil prospecting areas, 
the report here highlights the two IBAs called “Los Islotes de Lanzarote” and “El 
Estrecho de la Bocaina”, which are five kilometres long and separate Lanzarote 
and Fuerteventura, Lobos Islet is located in the middle. !!!!!!!!!!!!

Figure 9. Cetacean sighting along the coasts of Fuerteventura and Lanzarote (Martín 
et al., 2012) !

!  !!
Figure 10. Proposal for a protected sea area (Martín et al., 2012) !



!  !!
III.2. LANZAROTE !!

III.2.1. Lanzarote BR zoning !
The island of Lanzarote was declared Biosphere Reserve in 1993. The total area has 
127,549 hectares, 88,685 hectares of which are land area, including the small islands 
of La Graciosa, Montaña Clara, Alegranza and Islets, and 38,864 are marine areas. !
Figure 11 shows the distribution of the BR zoning and Table 8 shows the area covered 
by each zone. !!

Figure 11. Distribution of the BR zoning in Lanzarote !!
Terrestrial core zone

Terrestrial buffer zone

Terrestrial transition 
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Sea core zone

Sea buffer zone

Sea transition zone



!  !
Table 8. Lanzarote BR zoning !

The terrestrial core zone includes the National Park of Timanfaya, Riscos de Famara, 
including shelves and beaches in its base, as well as islets of Montaña Clara, 
Alegranza, Roque del Este and Roque del Oeste. Riscos de Famara cover the 
northwest area of this island. It is a coastal cliff, characterized by a remarkable vertical 
escarpment. This area is considered not only the core of the genetic diversity of 
Lanzarote but also the place with the highest concentration of Macaronesian endemic 
species. The presence of egg deposits from prehistoric birds at various points of this 
island provides an additional scientific value. The set of islets located north of the 
island corresponds to the core area, with the exception of La Graciosa. These are 
spaces containing remarkable geomorphological values and along with Riscos de 
Famara are an exceptional habitat and shelter area for the sea bird fauna. All these 

!
Biosphere Reserve zoning 

!
Ha

!
%

!
Zone

Terrestrial core zone (% land) 9,392 10.59

Terrestrial buffer zone (% land) 30,798 34.73

Terrestrial transition zone (% land) 48,495 54.68

Total land area (% of the whole BR) 88,685 69.5

Total sea area (% of the whole BR) 38,864 30.5

Total Lanzarote BR 127,549



core areas above, located at the north of Lanzarote, are included in the Natural Park of 
Chinijo Archipelago, and the islet of Montaña Clara, Roque del Este and Roque del 
Oeste are declared as Integral Natural Reserves. !
Sea core zones are only limited to a perimeter in the vicinity of these islets. The sea 
buffer zone matches partially with the rest of the sea protected area within the Natural 
Park of Chinijo Archipelago and coastal strip of the National Park of Timanfaya, since it 
exceeds its limits. A wide marine strip is established as a transition area on the coast of 
Tías. !
In 1995, the sea area surrounding islets located north of Lanzarote was declared a 
fishing marine reserve of La Graciosa and Islets by the State Government (Orden of 
May 19, 1995) (Figure 12). In view of this, given the new surveys carried out and new 
protection structures created since the establishment of the BR in 1993, a tighter 
zoning adaptation, based on the current reality, is being processed. First, it has been 
found that limits for the sea buffer zone within the NP of the Chinijo Archipelago does 
not fit the BR zoning regarding the western part, thus a sector of the perimeter is 
located in external waters. Another possible discrepancy occurs with the sea core zone 
in this area, where the restricted access area of the fishing interest marine reserve of 
La Graciosa and islets should possibly be considered. !
Moreover, the sea transition zone in the coast of Tías only fits partially the SACs 
recently declared in this area: Cagafrecho (submerged or partially submerged sea cave 
habitat) and the salt marshes of Guacimeta. Furthermore, depending on the existing 
habitats, in accordance with the Habitats Directive, these two areas should be at least 
considered as a buffer zone. !!!!!!!!!!!!!!!!! !

Figure 12. Fishing sea reserve of La Graciosa and islets !!



!  !!
III.2.2. Lanzarote Biosphere Reserve ecosystems !

The existing ecosystems in the Lanzarote BR are shown in Figure 3. As in the case of 
Fuerteventura, the present report will only comment on the ecosystems likely to be 
most affected by potential oil spills. !
It is surprising the fact that 856 species and 37 subspecies of vascular plants, almost 
200 lichen species and 35 nesting bird species coexist on a such limited territory. In 
addition, endemicity in Lanzarote is very high: 17% of the vascular plants, 60% of 
nesting birds, 40% of insects and 100% of reptiles. In certain areas such as Jameos 
del Agua, declared a Scientific Interest Site, 14 out of the 26 sea invertebrate species 
are endemic to this island. The significance of this diversity and the habitat role of 
ecosystems here are revealed by the various protection structures to be discussed 
below. !!!!!!!!!

Figure 13. Lanzarote BR ecosystems !
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a) Marine ecosystem !
The marine environment of Lanzarote is very rich and diverse. A large portion of its 
coast is made up of cliffs, almost 160 out of the 213 km of the coastline perimeter. 
However, even though there is only 1% of low coast and a small portion of pebble 
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beaches, it is the island with the most interesting intertidal areas in the Canary Islands 
from the biological point of view. Those are large flooded shelves and rocky areas that 
can be seen in Playa Blanca, Arrecife, Orzola and La Santa. The area including islets 
and rock-islands at the north of Lanzarote (La Graciosa, Montaña Clara, Roque del 
Oeste, Alegranza, Roque del Este and northern coast) is one of the most relevant 
marine habitats in the Canary Islands. The protection of this area becomes a priority in 
view of the various ecosystem services provided. Such determination is given by the 
biological wealth still contained in this area, where the frequency and abundance of 
rare species or lacking species on the other islands are detected. This quality of 
genetic reserve reinforces the responsibility of preserving those resources against 
irreversible actions, either by overfishing, harmful traffic or oil spill contamination. !
A sample of the value of this reserve is the well-known case concerning the 
Crassostrea-gigas oyster, a species that almost disappeared from the Canary Islands 
as a result of an epidemic between 1981 and 1984. It is however found in this area, in 
good condition. Such a circumstance, extended to other species, contributes to the re-
colonization of these islands. This fact has been proved as new specimens have been 
detected in areas where their disappearance had been detected. !
The fact that materials, thrown out by volcanoes in Alegranza, Montaña Clara and 
Roque del Este, have led to the formation of several undersea tunnels, as they have 
been affected by the erosive action of waves, contributes to the biological wellness of 
this area. !
In subtidal bottoms there are other points of interest, among which Puerto del Carmen 
is undoubtedly the most peculiar of all. The beauty of its formations in large steps at 
times exceeding twenty metres high, with overhangs and caves at the base, the 
biological wealth, accessibility to visitors, providing responsible educational and tourist 
services, as well as the location of several diving centres and goodness of 
environmental conditions make this place an ideal area to be considered a marine 
reserve, as mentioned in the report Bentos II, aimed at defining suitable areas of this 
type on the coast of the Canary Islands. !
Also, in this sea area, opposite to Puerto del Carmen, there are extensive phanerogam 
seagrass areas (Cymodocea nodosa). They are a major reproduction and breeding 
area for important species for fishing and/or ecologic purposes. !
Although it is not within the scope of the BR, it should be stressed the significance of 
Banco de la Concepción, located 71 kilometres northeast of Lanzarote. This seamount, 
over 17 million years old, is designated as an outstanding area regarding marine 
diversity. The geographical location and singular characteristics of it are ideal for main 
living yellow and white-deep coral reefs to reside there. Nevertheless, these 
ecosystems are highly vulnerable to destructive fishing gear, especially bottom 
trawling, which threaten their endurance. In 2005, the EU adopted regulations for the 
protection of sensitive ecosystems involving the prohibition of bottom trawling and 
longline fishing in the surrounding waters of the Canary Islands, Madeira and the 
Azores. Unfortunately, Banco de la Concepción was excluded from this protection. !!
b) Coastal zone !
b.1) Beaches !
Depending on the nature of the materials, two beach types are distinguished here: 
black-sand beaches and light-sand beaches. Black-sand beach materials are 
essentially volcanic, ashes from recent eruptions. Thus, they are very poor from the 
floristic point of view. These beaches are mainly located southwest of the island. On 
the contrary, light-sand beaches (sand-dunes) have greater diversity with peculiar 



vegetation, mainly composed of North-African and Mediterranean elements, such as 
the beaches of Famara, Orzola and La Graciosa. !!
b.2) Coastal cliffs !
It should be noted, among the coastal cliffs, the Famara cliff. It is an important macro-
space extending from north to south, from Punta Fariones to Barranco de la Horca, in 
Teguise. From the point of view of vegetation, it is the most complete site of the island, 
as it has various types of plant communities existing in Lanzarote. The relief there, 
inaccessible to both the man and goat, has allowed the most interesting and rarest 
endemic species in the island to be sheltered. !
El Risco de Famara has a very important relict flora, with more than 12 exclusive 
species. This spot, which only accounts for 6% of the total island area, treasures 12% 
of the endemic flora in the Canary Islands. 10 out of 291 taxa listed so far are endemic 
to the Macaronesia, 24 are endemic to the Canary Islands, 21 are endemic to eastern 
islands (Lanzarote and Fuerteventura), 19 are endemic to Lanzarote and islets and 14 
are exclusive to Risco de Famara. In the escarpments, rock vegetation and 
thermophilic scrub remains are remarkable. Reefs are the main biogenetic reserve in 
this island, including the important landscape role, enhanced by the stack size of 
fissure basalt lava-flows. !
Riffs provide shelter to significant populations of nesting birds of prey, highlighting the 
Egyptian vulture (Neophron percnopterus), fish eagle (Pandion helianis), common 
kestrel (Falco tinnunculus ssp. dacotiae), Barbary falcon (Falco pelegrinoides), 
Eleonora’s falcon (Falco eleonorae) and barn owl (Tyto alba ssp. gracilirostris). Here 
there are colonies of seabirds such as the Cory’s shearwater (Calonectris diomedea 
spp.borealis), little shearwater (Puffinus assimilis spp. baroli), Madeira storm petrel 
(Oceanodroma castro) yellow-legged gull (spp. atlantis). Also, the Barbary partridge 
(Alectoris Barbara ssp. koenigi), raven (Corvus corax ssp. tingitanus), Sardinian 
warbler (Sylvia melanocephala ssp. leucogastra), blue tit (ssp. degener) and trumpeter 
finch (Bucanetes githagineus ssp. amantum) proliferate here. !!
b.3) Islets !
The islets near the north end of Lanzarote are home of one of the best populations of 
seabirds and birds of prey. These include the Bulwer’s petrel (Bulweria bulwerii), Cory’s 
shearwater (Calonectris diomedea spp.borealis), little shearwater (Puffinus assimilis 
spp. baroli), white-faced storm petrel (Pelagodroma marina), European storm petrel 
(Hydrobates pelagicus) and Madeira storm petrel (Oceanodroma castro). Among the 
birds of prey, there are important colonies of Eleonora’s falcon (Falco eleonorae), 
Egyptian vulture (Neophron percnopterus), fish eagle (Pandion helianis), Barbary 
falcon (Falco pelegrinoides), common kestrel (Falco tinnunculus ssp. dacotiae) and 
barn owl (Tyto alba ssp. gracilirostris). There are also the Barbary partridge (Alectoris 
Barbara ssp. koenigi), Berthelot’s pipit (Anthus berthelotii), stone curlew (Burhinus 
oedicnemus), lesser short-toed lark (Calandrella rufecens ssp. polatzeki), spectacled 
warbler (Sylvia conspicillata ssp. orbitalis), raven (Corvus corax ssp. tingitanus), 
trumpeter finch (Bucanetes githagineus ssp. amantum) and great grey shrike (Lanius 
excubitor ssp. koenigi). It is an important area for trans-Saharan migrant birds. !!
b.4) Ajaches massif !
With respect to birds, the massif summits are home of many Falco-tinnunculus and 
Tyto-alba coloniess, whereas partridges (Alectori barbara) and trumpeter finches 
(Bucanetes githagineus) are plentiful on the slopes and lower lands. Calonectris-



diomedea colonies assemble on the small coastal cliffs, as well as one of the few 
Bulweria-bulwerii colonies. It is also noteworthy the presence here of the 3-4 pairs of 
Neophron percnopterus in Lanzarote. Southern plains bordering this spot are an 
important area for typically dry-land steppe species, such as Cursorius cursor, 
Burhinus oedicnemus and Chlamydotis undulada. !!!!!
b.5) Paleontological sites !
First, it is remarkable the presence of fossil remains, more than 6 million years old, 
belonging to giant birds, originally associated with the group of Ratites that have raised 
one of the most interesting mysteries about the origin and settlement of the Canary 
Islands. Three fossil sites related to these birds have been recorded so far. The first is 
located in the northeast of Lanzarote, near Orzola, almost at the base of Famara cliffs, 
in the area called Valle Chico. The second is located further south at a slightly higher 
height, in the area known as Valle Grande. And the third is located in the area of 
Fuente de Gusa, on the other side of Famara massif. !
The type of fossil deposit, where these birds are, may be interpreted as a calcarenite 
sandwiched between basaltic lava flows and pyroclasts, which are more or less 
horizontal, even reaching a height of 300 metres. Since lava flows and pyroclasts in 
Famara massif belong to the so-called Old Tabular Basalt Series, which are about 6 
million years old, and the calcarenite deposit is at the base of this formation, it can be 
put on an equal footing with the Upper Miocene. Thus, it is found the oldest terrestrial 
fossil deposit in the Canary Islands. !
On the coast are also deposits as “raised beaches” or consolidates dunes, which 
contain significant paleoclimatic information about the geological past of the Canary 
Islands. In the last million years, global climate has changed at different times, 
alternating cold and arid periods, where icecaps advanced and the sea level fell, with 
warm and wet periods, where ice melting occurred and the sea level rose. !
Marine deposits are located at a variable distance from the present shoreline, from the 
level of the high tide up to hundreds of metres inland and 50-60 metres high. In this 
case, the elevation over sea level indicates the age of them. The significance of these 
paleontological sites lies in the fact that a large part of the invertebrate fauna found 
there is extinguished or is living in other places that are more favourable to them. This 
is the case of the Strombus latus, a mollusc considered the characteristic fossil of the 
late Quaternary in the Mediterranean, which lived in the waters of Lanzarote until a few 
thousand years ago. Currently, it only lives in African tropical waters from Cape Verde 
to Angola, and Ascension Island. !!
b.6) Salt marshes !
As the characteristic vegetation of the halophilous coastal belt in some sections of 
Lanzarote coast, salt-marsh areas remaining flooded during high tides can still be 
found. Salt marshes are specific communities of high landscape, flora and 
biogeographical value. Regarding fauna, salt marshes represent an ideal habitat for 
migrant and wading birds, which find food in these singular areas. The distribution of 
salt marshes was greater in the past. They have been disappearing due to coastal 
pollution, and development and recreational pressure on the environment. Thus, these 
interesting plant formations have been reduced to specific and small spots on the coast 
of Lanzarote. !



La Santa is the most representative example of a salt marsh in this island. It is a small 
marsh located in the village of Tinajo. The vegetation is characterized by a bushy 
cespitose formation of Arthrocnemum fruticosum. Orzola salt marshes are less 
extensive but no less important. They comprise specimens of Arthrocnemum 
macrostachyum and Sarcocornia perennis, two interesting species belonging to the 
coastal halophilous littoral, which are endangered in all islands. Within the Natural Park 
of Famara cliffs and islets, the salt marsh of Salinas del Río stands out, on the edge of 
Famara cliffs. In this salt marsh, Arthrocnemum fruticosum and Suaeda sp 
communities are well represented. !!
c) Specific or non-zoned ecosystems !
In the context of the BR of Lanzarote, the following areas are highlighted: !!
c.1) Shoreline dunes !
There are three dune fields in Lanzarote that deserve special attention: Mancha Vagal, 
Dunas de Orzola and Dunas de La Graciosa. The first is a shifting sand area of organic 
origin, which extends from La Caleta and La Urbanización de Famara, on either side of 
the road from Teguise to La Caleta. La Mancha Vagal is one of the most original and 
fragile ecosystems in this island. Here Traganum moquini scrubs predominate, 
including some colonies of Euphorbia paralias, Zygophyllum fontanesii and 
Polycarpaea nivea. !
Orzola dunes are located along the coast of the Natural Park of La Corona Volcano 
and Lava-fields, where there are some incoming calcareous materials of organic origin, 
which are carried by ocean currents and waves to the shore. In this dune area 
vegetation subunits can be determined, depending on the proximity to the coast. Here 
and over the halophilous coastal belt, there is a predominance of Atriplex halimus and 
Salsola longifolia. Then, the Zygophyllum fontanesii begin to appear. At higher heights, 
diversity is greater and Traganum moquinii, Cistanche phelipaea, Euphorbia paralias, 
Zygophyllum fontanesii, Atriplex glauca and Senecio crassifolius are prominent. !
The dunes of La Graciosa are the most amazing psammophilous formations in the 
Canary Islands. They are specially developed south of Montaña del Mojón to the Bahía 
beach and Playa Francesa. The most characteristic taxon is the Traganum Moquini, 
which can fix large dunes. !!
c.2) Ravines !
In general, ravines in Lanzarote have no characteristic or specific vegetation, which 
prevents from associating a specific plant community to them. Depending on the 
situation, climatology and edaphic conditions, certain plant species and colonies settle 
or not. Both Tenegüime and Elvira Sánchez ravines deserve a particular mention for 
being great botanical enclaves. !
The Tenegüime ravine is a protected site of extraordinary value, which belongs to the 
municipality of Teguise. Its botanical interest lies on the fact that it has on its right side 
the largest colony of Campylanthus salsoloides in Lanzarote and, possibly, in the 
Canary Islands. Elvira Sánchez ravine originates from eastern slopes of Risco de 
Famara and is tributary of Valle de Haría. Its significance lies on the fact that it is an 
exceptionally rich area concerning endemic species and holds the most interesting 
flora in Risco de Famara. The species found here are the Argyranthemum maderense, 
Aichryson tortuosum, Sedum nudum, Sideritis pumila and Thymus origanoides. !



!!!!
c.3) Salterns !
As unique ecosystems, there are salterns creating an exceptional ecotone, which also 
provides eco-systemic benefits for the preservation of biodiversity, producing 
landscape and salt. As habitat, it is a resting, feeding and occasionally breeding area 
for many migratory species. !
All salterns operating on this island during the golden period, in the early decades of 
the twentieth century, almost covered two million square metres, which represent an 
overwhelming work given the complexity of its construction and the scarcity of land 
resources. Many of these places have completely disappeared, as it is the case of 
Orzola, Punta Mujeres, Los Charcos, El Rostro, Las Cucharas, Bastián, Las Caletas, 
Punta Grande, Matagorda, Salinas de Betancor, Puerto Naos, El Berrugo and La 
Santa. !
However, they are still standing and barely two salterns are located on the coast of 
Lanzarote. These are Salinas de los Agujeros, in the area of Guatiza, and Salinas de 
Janubio. With half a million square metres of crystallizers, ponds and heaters, Salinas 
de Janubio is the largest saltern that ever existed in the Canary Islands. The whole 
saltern area is adapted to the environment of a spectacular coastal lagoon, separated 
from the sea by a coastal strip. This wetland is one of the most important areas as 
shelter for wading migratory species in the Canary Islands, due to the variety of 
species and number of specimens, such as the bar-tailed godwit (Limosa lapponica), 
dunlin (Calidris alpina), sanderling (Calidris alba), grey plover (Pluvialis squatarola), 
common redshank (Tringa totanus), common sandpiper (Actitis hypoleucos), Ruddy 
turnstone (Arenaria interpres), black-tailed godwit (Limosa limosa), whimbrel 
(Numenius phaeopus) and little ringed plover (Charadrius dubius), among other many 
species. It is an important gull resting area, mainly the Caspian gull (Larus cachinnans) 
and in winter the lesser black-backed gull (Larus fuscus). Nesting species include the 
black-winged stilt (Himantopus himantopus) and Kentish plover (Charadrius 
alexandrinus). Other nesting species are the cream-coloured courser (Cursorius cursor 
ssp. see bannermani), lesser short-toed lark (Caladrella rufescens ssp. polatzeki), 
trumpeter finch (Bucanetes githagineus ssp. amantum), Berthelot’s pipit (Anthus 
berthelotii), common kestrel (Falco tinnunculus ssp. dacotiae), spectacled warbler 
(Sylvia conspicillata ssp. orbitalis) and great grey shrike (Lanius excubitor ssp. 
koenigi). !!
c.4) Volcanic fields and tubes !
They are found in the space occupied by volcanic materials expelled during eruptions 
in 1730-36 and 1824. It represents a significant area of this island, about 200 square 
kilometres, comprised by Timanfaya National Park and Volcanes Natural Park. !
Lava fields from recent lava flows are a real research laboratory for biological 
colonization processes, where lichens establish their kingdom (about 150 species), and 
an exceptional shelter for invertebrates (about 120 species). 25 species out of total 
invertebrates are specific inhabitants to the recent-lava habitat and 9 species live in 
caves. The birdlife is primarily distributed along the coast and includes 17 nesting 
species, which account for half of the birdlife in Lanzarote. The Cory’s shearwater 
(Calonectris diomedea), Bulver’s petrel (Bulweria bulwerii) and rock dove are here 
abundant. One of the known pairs of the Egyptian vulture (Neophron percnopterus) in 
this island nests in Timanfaya. This park has a floristic contingent of about 180 vascular 



species, of which 11 species are endemic to the Canary Islands (2 endemic species 
are unique to this island). !
If volcanic fields as a whole are interesting, related volcanic tubes are even more 
interesting. They have a different formation process from other types of caves as they 
are due to the solidification of the surface layers of very fluid lava flows. The tube 
formed as a result of the volcano eruption of La Corona (1824), which has up to 25 
metres in diameter and 7,600 metres in length, with the last 1,600 metres submerged 
in the sea, over 80 metres deep. Thus, it is one of the most interesting and spectacular 
volcanic tubes known and one of the most visited volcanic structures in the Canary 
Islands (Carracedo et al., 2003). The submerged part has been explored by Mendo 
and Ortega (1988). !
The unique features of these caves with marine lagoons have led a rich fauna, unique 
in the world, to be concentrated in them (Gobierno de Canarias, Consejería de 
Educación, Cultura y Deportes website). The marine fauna of the Corona volcanic tube 
consists of invertebrate species; most of them are endemic to these caves, with a small 
number of specimens and very fragile and vulnerable colonies. !
According to the species inhabiting in these lagoons, the following groups are 
distinguished (Gobierno de Canarias, Consejería de Educación, Cultura y Deportes 
website): !
1) Tethyan fauna. They are relict and endemic species from the former Tethys Ocean, 
which existed before the formation of the current Mediterranean Sea. Some of them 
have restricted affinities to those species specific to underwater caves in the Atlantic 
Ocean. !
2) Species related to organisms inhabiting the great depths of the sea. They are related 
to bathyal and abyssal species living below 200 metres to 6,000 metres deep. These 
lagoons in Lanzarote present some abiotic features matching up, for example, with the 
total darkness, few nutrients, constant temperature and no water perturbations. !
3) Ubiquitous species. They are occasionally found in the volcanic tube but can also be 
found in other environments. Species living among sediment interstices are the most 
frequent. !
4) Accidental species. They entered the tube by chance through the rock fractures and 
connections with the sea, and can survive in this type of site, although they are the 
least numerous. !
Among the most interesting species, it should be stressed the Munidopsis polymorpha, 
known as the blind albino cave crab, unique in the world and endemic (exclusive) to 
this volcanic tube. It is now the nature symbol in Lanzarote. In addition, there are other 
fourteen endemic invertebrate species, such as the Speleonoectes ondinae, which is a 
remipede cave crustacean. !!

III.2.3. Protection structures !!
a) Natura 2000 Network !
The significance of the BR biodiversity in Lanzarote and its preservation are also 
evidenced, as in the Fuerteventura BR, by the area extent and ratio that belong to the 
Natura 2000 network, which includes Sites of Community Importance (SCI), 
transformed into Special Areas of Conservation (SAC), and Special Protection Areas 
for Birds (SPAB), protected areas to help ensure the biodiversity through the 



conservation of natural habitats. The 6 land areas declared as SCIs cover 17,984.9 
hectares, accounting for 20.28% of the island area. 9,100 hectares of mixed (terrestrial 
and marine) SACs of Archipiélago Chinijo and Los Jameos are added to this. In 
addition, a substantial portion of the BR is also classified as SPAB (36.6% of the BR 
area). Thus, protected habitats cover all cases of the best specimens in Lanzarote. !
11 out of 168 natural habitats listed in Annex I to the Habitats Directive are present on 
this island, and some of them may be affected by potential oil spills: !
1. Vegetated sea cliffs with endemic flora of the Macaronesian coasts 
2. Sandbanks which are slightly covered by sea water all the time 
3. Fields of lava and natural excavations 
4. Submerged or partially submerged sea caves 
5. Caves not open to the public 
6. Embryonic shifting dunes 
7. Mediterranean and thermo-Atlantic halophilous scrubs 
8. Thermo-Mediterranean and pre-steppe scrub 
9. Mediterranean tall humid grasslands 
10. Annual vegetation of drift lines 
11. Fixed coastal dunes with herbaceous vegetation !
Figure 14 shows Special Areas of Conservation in Lanzarote (SAC), which in 2002 
appeared as SCIs on the Macaronesian list and under Community legislation in 2009 
became classified as SAC. 6 out of 11 areas so designated (Table 9) are terrestrial, 3 
are marine and 2 are a terrestrial-marine combination. !!

Figure 14. Special Areas of Conservation (SAC) in Lanzarote !

!  
Table 9. Special Areas of Conservation (SAC) in Lanzarote 



!
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Table 10 shows areas defined as SPAB and figure 15 displays its distribution. !!!

Table 10. Special Protection Areas for Birds (SPAB) !

!
Natura 2000 Network / SAC 

!
Ha

!
%

!
Zone

Terrestrial SACs

La Corona 2,602.4 2.04 Buffer

Los Islotes 151.2 0.2 Core

Los Risquetes 9.1 0.01 Transition

Los Volcanes 9,986.1 7.83 Buffer

Malpaís del Cuchillo 55.4 0.04 Transition

Parque Nacional de Timanfaya 5,180.7 4.06 Core

Marine SACs

Cagafrecho 633.1 0.5 Transition

Sebadales de Guacimeta 1,276 1 Transition

Sebadales de La Graciosa 1,192 0.93 Buffer

Terrestrial-Marine SACs

Los Jameos 234.7 0.18 Buffer

Archipiélago Chinijo 8,865.3 6.9

Total ha and % in relation to the total BR 
area

30,186 23.67

!
Natura 2000 Network / SPAB 

!
Ha

!
%

!
Zone

Terrestrial SPABs

Parque Nacional de Timanfaya 5,180.7 4.06 Core

La Geria 15,305 12

Llanos de La Corona y Tegala Grande 2,751.16 2.16



!!!!!!!!
Figure 15. Distribution of the Special Protection Areas for Birds (SPAB) !

!  !
b) Protected Natural Areas in the Canary Islands !
Protected natural areas in Lanzarote are listed and displayed in Table 11 and Figure 
16. As in the case of Fuerteventura, some of these structures created by regional law 
overlap with those included in Natura 2000 Network. !!

Table 11. Protected natural areas in Lanzarote !

Llanos de La Mareta y Cantil del Rubicón 2,394.62 1.88

Los Ajaches 2,961 2.32

Salinas de Janubio 163 0.13 Buffer

Terrestrial-Marine SACs

Islotes del Norte de Lanzarote y Riscos de 
Famara

17,863.73 14.01

Total (% in relation to the total BR area) 46,619.21 36.55



!!
Figure 16. Distribution of Protected Natural Areas in Lanzarote !

Natura 2000 Network / SAC Ha %

Timanfaya National Park 5,107 5.76

Los Islotes Integral Nature Reserve 165.2 0.19

Archipiélago Chinijo Natural Park (terrestrial) 9,112 10.27

Los Volcanes Natural Park 10,158.4 11.45

La Corona Natural Monument 1,797.2 2.03

Los Ajaches Natural Monument 3,009.5 3.39

La Cueva de Los Naturalistas Natural Monument 2.1 0.01

Islote de Halcones Natural Monument 10.6 0.01

Las Montañas del Fuego Natural Monument 392.9 0.44

Tenegüime Protected Landscape 421.1 0.47

La Geria Protected Landscape 5,255.4 5.93

Los Jameos Scientific Interest Site 30.9 0.01

Janubio Scientific Interest Site 168.6 0.19

Total (terrestrial) 35,630.9 40.18

Archipiélago Chinijo Natural Park (marine) 37,151 -

Total (terrestrial + marine) 72,781.9 -



!  
c) Other structures !
* As previously mentioned, the marine area surrounding islets and rock-islands located 
north of Lanzarote was declared a Fishing Marine Reserve in 1995 (Orden of May 19, 
1995). Within this marine reserve, there is an integral reserve area consisting of a one-
mile-radius circle centred at Roque del Este. There, any type of sea fishing and 
extraction of marine life is prohibited. Access to this area is expressly authorized by the 
Secretaría General de Pesca Marítima only for scientific purposes. This Orden also 
states that, within this marine reserve and outside the integral reserve area, all sorts of 
sea fishing and extraction of marine life is prohibited, except for a number of 
exceptions. Also, the regional government issued the Decreto 62/1995 of March 24, 
establishing a fishing marine reserve within the same environment of La Graciosa and 
islets located north of Lanzarote. !
* What has been mentioned above applies to Fuerteventura regarding Particular 
Sensitive Sea Areas (PSSA), the future Marine Protected Area (MPA), and Important 
Bird Areas (IBA). !!
III.3. WATER IN FUERTEVENTURA AND LANZAROTE !
The climate in Fuerteventura and Lanzarote is extremely arid with an annual rainfall of 
less than 150 mm and potential evapotranspiration exceeding 2,000 mm. Therefore, 
conventional water resources are scarce and limited to the extraction of groundwater 
from some wells and the use of scarce runoff water by reservoirs, dry dams and 
ditches. Furthermore, most of the groundwater is sodium-chlorinated (> 1,000 mg L-1 of 
C1-) and highly saline (electrical conductivity 2-12 dS m-1). This has led to find new 
water resources opting for desalination, mainly seawater, but also water from wells, 
and recently the use of treated water. Today, water supply in both islands comes 
entirely from desalination. !
The first desalination plant through flash evaporation was built in Lanzarote, in 1964, 
and it was the first plant for urban use in Europe. In 1970, the first plant opened in 



Fuerteventura. Since then, there have been many different systems, ranging from 
distillation technologies to the use of latest-generation membranes. !
In 1984, when desalination in the Canary Islands was declared a State general interest 
action, the desalation programme of the Canary Islands was implemented with funding 
from the Spanish Ministry of Public Works and the Government of the Canary Islands 
(Martel et al., 2004). This has not only brought about the drinking water supply to the 
population, but also some economic development. These islands are now a world 
leader concerning desalination technologies. !
Since the above mentioned first desalination plant, producing 2,500 m3/day of drinking 
water until now, much progress has been made through the efforts of both 
governmental and private sectors. Currently, according to data from the Government of 
the Canary Islands, water production in the Canary Islands is 588,057 m3/day. Table 12 
provides some data concerning Lanzarote and Fuerteventura. !!

Table 12. Desalination data in Lanzarote and Fuerteventura (Government of the 
Canary Islands web site) !

!!
In the Canary Islands, there is a close relationship between water and energy. Water 
production requires considerable energy consumption. Thus, efforts to incorporate 
technologies reducing energy costs are in progress (wind farms, individual wind 
turbines linked to desalination plants, latest-generation energy recovery…). !
The reuse of treated water has been incorporated after water desalination for potential 
use in agriculture, irrigation of gardens and golf courses, factories…. The proper use of 
these waters can turn them into a strategic element for the development of these 
islands. This reuse was initiated with a secondary treatment and, currently, there is also 
a tertiary treatment, which substantially improves the quality of water. !
Purified water comes from both public and private (tourist resorts) water treatment 
plants and has had a significant increase in recent years. The Consejo Insular de 
Aguas (island water council) in Fuerteventura estimates a total production of 14.3 Hm3/
year in 2012 and Inalsa (Consejo Insular de Aguas in Lanzarote) estimates for 
Lanzarote, in 2009, a production of 6.9 Hm3/year. However, not all the production is 
used due to the lack of infrastructures, essentially distribution infrastructures. At this 
time, water channelling and storing tanks are being built or designed. !!
IV. ANALYSIS AND ASSESSMENT OF POTENTIAL OIL CONTAMINATION IMPACTS 
ON THE BRs OF FUERTEVENTURA AND LANZAROTE, AND THEIR VICINITY !
In this section, the dynamics of water masses in the environment of the Canary Islands 
will be first discussed, and then the potential impact on ecosystems and biodiversity, 
during the drilling and oil-extraction processes and in case of potential oil-spill pollution 
off their coasts. !
IV.1. BEHAVIOUR OF WATER MASSES IN THE VICINITY OF THE CANARY 
ISLANDS !

Island No. Desalination plants Public Private Production (m3/day)

Fuerteventura 64 4 60 65,049

Lanzarote 80 0 80 62,570



On this issue, there are several published works, however there is still much to learn in 
detail as there is a large space and time variability. Many data are not reliable and for 
the construction of high-resolution models it must be taken into account the wind 
forcing intermittency, orography and ocean bathymetry, activities having large inertias 
and others being much faster, etc. Having a general idea of the operation is relatively 
simple, but not so much the act of establishing what will happen at a particular time in a 
particular site. After that, a general approach is here presented and then, the result of 
another specific study. !
Oceanographic conditions in the region of the Canary Islands are variable and 
complex, since different processes, the intensity and coupling of which may vary in 
space and time generating abundant mesoscale structures, coexist in this area. In 
addition, these islands represent a natural barrier to the wind flow and water masses, 
contributing to generate these turbulent structures and the mesoscale variability. The 
nearby African coast also creates complex structures or eddies, as filaments that can 
extend beyond 100 km engendered by the presence in the area of pronounced 
changes in the coast orientation or the shelf slope. !
With regard to the ocean currents, the main contribution is due to the so-called the 
Canary current, which is often attributed to the descending branch of the Gulf Stream 
(eastern edge of the North Atlantic subtropical gyre). Other authors however comprise 
the Portugal current as tributary (Batten et al., 2000; Tomczak and Godfrey, 1994), 
hence there is no consensus on this issue. Moreover, processes associated with North-
African upwelling, generated by the Trade winds (Mittelstaedt, 1991), the prevalence 
and intensity of which are especially relevant in summer. Finally, it should be stressed 
those mesoscale structures arising around these islands, as a result of the 
perturbations they generate on currents (Barton et al., 2000). !
The Canary current has an average depth of around 500 m (Wooster et al., 1976). It 
flows at an average speed of 10-15 cms-1 (Zhou et al., 2000) and carries 3-4 Sv (the 
Sverdrup is a measure unit of volume transport used in oceanography and it is 
equivalent to 106 cubic metres per second). Historical research data show there is a 
seasonal variation, described by Stramma and Siedler (1988), which creates a north to 
south compression of the gyre in summer, resulting in an intensification of the current 
near the African coast, in contrast winter is stronger on the west of the Canary Islands. 
The variability described by Gyory et al., 2005, is outlined in the following charts. !!!!!!!!!!!!!!!

Figure 17. Current Seasonal Variability (Gyory et al., 2005) !
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Upwelling is generated by trade winds blowing parallel to the coast and thus produce 
the movement of the nearby surface water mass toward the open ocean, leading 
deeper water rise to the surface and replace it (Ekman transport. Price et al., 1987). 
Besides the vertical transport, a front is generated between coast and ocean waters 
that fosters the development of a coastal jet, that is to say, a very strong current toward 
the Equator. Beneath this current, a subsurface counter-current runs north, particularly 
significant in autumn and winter when trade winds weaken, and may reach the surface. 
The irregularities of the African coast and continental shelf generate turbulences in 
these currents, producing complex structures such as filaments, which may reach 
Fuerteventura or Lanzarote, and even Gran Canaria according to some authors 
(Hernández-Guerra et al., 1993; Davenport et al., 1999; Moreno et al., 2002). !!!!!!!!!!!!!!!
Figure 18. Pigment concentration on surface during an upwelled water filament event 

(Moreno et al., 2002) !
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The CINECA project (Cooperative Investigations of the Northern-part of the Eastern 
Central Atlantic), carried out in 1970 and 1977, had a great significance to understand 
physical processes taking place in the upwelling area and thus apply this knowledge to 
fisheries (Hempel, 1982). However, most of the study focused on the Cap Blanc area, 
and less attention was paid to the upwelling area of the Canary Islands-Sahara. !
Mesoscale structures downstream from these islands result from the interaction of the 
flow with the obstacle introduced by the Canary Islands at their advance. They arise as 
eddies, which may rotate for or against clockwise, and produce the sinking or upwelling 
of waters south the Islands, or in the channels between them. Thus, they disturb 
currents in this region down to depths of 600 m and with rotation periods lasting 
several days (3-4) (Fig. 19). !

Figure 19. Eddies !

!  
The Centro de Investigación en Biodiversidad y Gestión Ambiental (Bioges) of the 
University of Las Palmas de Gran Canaria (biodiversity research and environmental 
management centre) has long been analysing oceanographic processes occurring in 
the vicinity of the Canary Islands with regard to the physical, chemical and biological 
parameters. A recent report (Haroun, 2012) has made a synthesis on the behaviour, 
dynamics and overall sifting pattern of water masses by involving specific examples of 
oil spill effects off the coasts of Lanzarote and Fuerteventura. Here, part of this report is 
reproduced. !
Figure 20 shows in blue the point of an assumed oil spill off the coasts of Lanzarote 
and Fuerteventura. Based on previous studies about the mesoescale dynamics of 
filaments and eddies, the above report almost certainly express that the oil spill would 
move to the south of Fuerteventura and the system of eddies between the Canary 
Islands and the African coast (Figure 21) would help the oil slick to stay in these waters 
for a long time. It assures that all islands would be affected, conclusion to which they 
come in view of buoy releases at different points in this area. It points out that the oil 
slick movement caused by wind, according to the season, would be most likely headed 
towards the coasts of Fuerteventura and Lanzarote or parallel to the African coast, 
almost nearly Cape Bojador. Figures 22 and 23 show the movement of two buoys. One 
of them moves to Cape Bojador and returns through the cycle of eddies, whereas the 



other is headed northeast southeast. The authors of this report infer that the oil slick is 
likely to be divided into two according to the direction taken by each buoy and this 
assumed oil spill could not only reach eastern islands, Lanzarote and Fuerteventura, 
but also western islands, including La Palma and El Hierro, affecting sea life of all 
islands. !

Figure 20. Location of an assumed oil spill off the coasts of Fuerteventura and 
Lanzarote (Haroun, 2012) !

!  
Figure 21. System of eddies between the Canary Islands and the African coast 

(Haroun, 2012) !

!  !!
Figure 22. Movement of one buoy (Haroun, 2012) !



!  !!
Figure 23. Movement of the other buoy (Haroun, 2012) !

!  
IV.2. POTENTIAL IMPACTS ON ECOSYSTEMS AND BIODIVERSITY !
Oil prospection impacts on the environment in which they are undertaken can be of 
very different kinds. The drilling itself may have effects on seabed ecosystems and may 
also pollute areas far from where platforms are located. In addition, oil spills can 
generate disorders in ecosystems, the marine and coastal flora, marine fauna species, 
birdlife, fishing, etc. In this section, these aspects will be discussed according to 
different studies in this regard. !!

IV.2.1. Drilling impacts (Aguilar de Soto, 2005) !!
- Direct destruction of seabed life. These impacts respond, first, to the destruction 

of marine life by mechanical action in the area where platforms are located and, 
second, the movement of drilling wastes not only affects these benthic communities but 
also others located even miles away (Rogers 1999). !!



- Seabed contamination during drilling, and drilling wastes. At the start of drilling, 
compacting muds are used to exert pressure on the oil pocket and avoid explosions. 
These muds contain varying amounts of barium sulphate, and other chemical 
compounds and polymers. Drilling cuttings and mud wastes dumped in the sea 
contaminate seabeds with heavy metals such as mercury, chromium, cadmium, lead, 
etc. The extent of this contamination depends on orographic and oceanographic 
conditions. Literature indicates contamination may spread 5 km to 90 km away from 
drilling platforms, covering areas of 80 km2 to 100 km2 (Olsgard and Gray, 1995; 
Rogers, 1999). !!

- Medium to long term impact on benthic life. The contamination provoked by 
drilling, besides altering sediment dynamics, it has a negative effect on marine life. 
There is extensive literature on the subject (Rogers, 1999). It refers to impacts on 
deep-sea corals when exposed to oil drilling fluids, by destroying polyps, changing 
expanding and contracting patterns, altering feeding behaviour and physiology, 
changing their morphology, decreasing their fertility and growth. Moore and Clarke, 
2002, refer to the fact that this contamination also affects marine vertebrate fauna 
feeding on benthic communities and Warwick, 2001, detects changes in 
competitiveness and reproduction of such communities. !!

IV.2.2. Types of effect on organisms !
- General remarks. It is estimated that oil spills can generate three types of 

effects (Haroun, 2012): !
a) Direct lethal effects. It is a physical effect that occurs when a given 

organism is in direct contact with the oil spill without even ingesting it. Mortality occurs 
as it prevents breathing or changes the thermal resistance. !

b) Direct sublethal effects. Hydrocarbon ingestion by organisms do not 
produce, but generates genetic, biochemical and physiological modifications affecting 
biological sustainability and efficiency. !

c) Indirect effects. Alterations in the organism biology may provoke changes 
in the structure of ecological communities and, consequently, in the relevant 
interactions. Haroun (2012) mentions: habitat alterations, changes between predators 
and prey, between competitors, in the levels of productivity and food webs. !!

- Effects on sea fauna. Bioges research group, of the University of Las Palmas 
de Gran Canaria (Haroun, 2012), has analysed the effects of assumed oil spills on 
different groups of marine species. The unit of Marine Sciences of the University of La 
Laguna has focused much of its research works on the study of cetaceans and fish. 
The following considerations are based on these works. !

a) Corals. They are significant, themselves, and for the life of other animals 
and the ecosystem. Within some populations, delay in growth and survival decrease 
have been observed. !

b) Crustaceans. Their response to contamination varies according to Groups. 
Copepods are sensitive to oil concentrations from 0.5 to 0.1 ml L-1 and most die from 
asphyxiation. Isopods have greater resistance, as adult decapods, except for larvae, 
which are much more sensitive. !



c) Molluscs. Gastropods’ behaviour varies according to species. Nearshore 
habitat species are more resistant to toxic oil spills than offshore species. Bivalvia are 
capable of degrading hydrocarbons but once contaminated cannot be consumed. !

d) Birds. Bird life is seriously affected by oil, either because they ingest it or 
their feathers are covered with it, what prevents them from flying and reduces their 
insulation capacity from cold to the point of producing death by hypothermia. !

Furthermore, platform lights can attract sea birds, disorient them and cause 
collisions; death cases for this reason are known. Also, gas burning chimneys cause 
burns on contact (Wiese et al., 2001). !

c) Mammals. Concerning cetaceans, the generated noise by oil platforms 
may cause damage to their hearing organs, overlap biological sounds with the resulting 
impact on their social, feeding, reproductive and navigation functions, change their 
behaviour such as the breathing and immersion rate, generate reproduction-reducing 
effects and changes in migration routes, route shifting up to 27 km away to avoid 
platforms, etc. (Aguilar de Soto, 2005). !

In addition, in the case of direct contact with hydrocarbons, their respiratory 
and gastrointestinal tracts, skin and mucous membranes may be affected, with the 
significant negative consequences involved. !

d) Turtles. They can also be affected by noise, chemical and organic 
pollution. !

e) Impact on fishing. Fish species are undoubtedly the most abundant 
vertebrate fauna group having also major impacts and thus on fishing. !

Hydrocarbons are highly toxic to fish eggs, but larvae have a greater 
resistance. However, fish from contaminated egg becomes abnormal. In the long term, 
the contamination effect may lead to changes in lipid metabolism, so that the liver and 
other tissues can accumulate fat. It should be added that contaminated fish smells of 
hydrocarbons. !

Additionally, the sound generated by oil prospections produce changes in 
fish behaviour, such as physical damage at short distance, unusual movements to 
avoid noise, even several kilometres away, or decreased catch-availability. A decrease 
in catch of fish related to seismic shooting has been perceived, which varies depending 
on the species and the distance to the source. For instance, a 50% decrease in catch 
of cod was detected within a 20-nautical-mile-radius from a seismic vessel, as well as a 
70% decrease in the seismic shooting area. Cases of complete fish disappearance in 
this area are here mentioned (Engas et al., 1993). !!

- Effects on sea and coastal flora !
Hydrocarbon contamination can lead to the loss of the superficial water layer 
transparency affecting phytoplankton photosynthetic capacity, thus reducing the 
oxygen supply and primary production in the sea. Therefore, the food chain is affected 
with the subsequent negative impact on the fauna and flora. The vast biodiversity of the 
phytoplankton makes the impact level vary from some species to others. In any case, 
oil contact slowly leads to death or a delay in growth and development. !
Photosynthesis disturbance affects a large number of life communities, such as 
macroalgae, abundant in the Canary Islands. Dense macroalga populations are highly 



productive marine ecosystems, which are home to countless marine species, hence 
this function would be likewise affected. !
A potential coastal oil contamination would generate impacts on rocky shore lichens, 
coastal plants and salt marshes. !!

IV.2.3. Impact on protected areas and species !
Different protected areas and species in Fuerteventura and Lanzarote are described in 
sections III.1.3 and III.2.3. A potential oil spill may affect: protected natural areas in the 
Canary Islands, protection structures covered by the Natura 2000 Network (Special 
Conservation Areas, Special Protection Areas for Birds), Ramsar sites, fishing marine 
reserves and Particular Sensitive Sea Areas. The total land area and surrounding 
coastal strip of these two islands are a Biosphere Reserve that would be affected. 
Species that could be affected are included in: the Spanish catalogue of endangered 
species, protected species catalogue of the Canary Islands, wild species list under the 
special protection system and Habitats Directive. !!

IV.2.4. Impact on water quality !
A potential oil spill may have an inestimable-extent impact on the water supply for the 
population of these islands. As mentioned above, the entire water supply in 
Fuerteventura and Lanzarote comes from sea-water desalination. Similarly, treated 
water would be affected since the origin of it is desalinated water. !!

IV.2.5. Impact on economy and development model !
Fuerteventura and Lanzarote, as well as the other islands, have committed themselves 
to a sustainable development model, fostering the environment preservation, the 
sustainable use of it, the progressive integration of renewable energies, etc. Their 
economy is largely based on the tourist sector, aimed at a responsible tourism. 
Accidental oil spills may affect, as already shown, the biodiversity of these islands, their 
natural heritage and ultimately this sector, not only the environment but also beach and 
sun, due to potential contamination of beaches. The publication of such Decreto has 
aroused much concern in this sector. !!
V. CONCLUSION !
The Scientific Council concludes, from the analysis throughout this report, at its 
meeting on 19 September, 2013, that in the event of oil spills due to oil prospections 
referred to in the Real Decreto 547/2012, it would have a significant environmental 
impact since ecosystems with natural value of great significance and the rich marine 
biodiversity in Fuerteventura and Lanzarote could be affected. Furthermore, other 
islands within the Canary Islands may be affected. Damages would extend to the 
economic scope and all this would affect the population welfare. The level of the 
negative impact depends on the contamination degree. It is also evidenced that drilling 
and prospecting activities also generate environmental impacts. !
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