
1 

 

 

 

 

Canary Current Large Marine 

Ecosystem Project (CCLME) 

 

 

 

 

Assessment of the state of marine 

biodiversity in the region of the CCLME 

STUDY REPORT 

 

M. INEJIH CHEIKH ABDELLAHI, MAHFOUDH O TALEB SIDI ET HAMET DIAW DIADHIOU 

 

FINAL REPORT 

 

 

 July 2014 

 

 

« No problem can be solved from the same level of consciousness that created it»   

Albert Einstein 



 

i 

 

!ŎǊƻƴȅƳǎ 

CBD : Convention on Biological Diversity 

CCLME: Canary Current Large Marine Ecosystem (Grand Ecosystème Marin du Courant des Canaries) 

CIPA : Centro de Investigaçao Pesqueira Applicada, Bissau. Guinea-Bissau 

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

CMS: Convention on Migratory Species of Wild Animals  

CNSHB : Centre National des Sciences Halieutiques de Boussoura, Conakry, Guinea. 

CRODT : Centre de Recherche Océanographiques de Dakar-Thiaroy, Dakar, Senegal 

EBSA:  Ecological and Biological Significant Area CBD 

EEZ: Economi Exclusive Zone 

FAO: Food Agriculture Organisation, UN 

IBAP : Institut de la Biodiversité et des Aires Protégées ; Guinée-Bissau 

ICCAT: International Commission for the Conservation of Atlantic Tuna  

IMR: Institute of Marine Research Bergen, Norvège 

IMROP : Institut Mauritanien de Recherches Océanographiques et des Pêches. Nouadhibou, 

Mauritania 

INDP: National Institute for the Development of Fisheries. Mindelo, Cabo Verde 

INRH : Institut National de recherches halieutiques, Casablanca, Morocco 

MPA : Marine Protected Area 

PNBA: Parc Natioƴŀƭ Řǳ .ŀƴŎ ŘΩ!ǊƎǳƛƴΣ aŀǳǊƛǘŀƴƛŀ 

PRCM : Regional Partenariat for the Conservation of West African marine and Coastal Area  

RAMPAO Υ wŞǎŜŀǳ wŞƎƛƻƴŀƭ Řϥ!ƛǊŜǎ aŀǊƛƴŜǎ tǊƻǘŞƎŞŜǎ Ŝƴ !ŦǊƛǉǳŜ ŘŜ ƭΩhǳŜǎǘ 

RD: Research and Development, Fisheries Department, Banjul, Gambia 

SIBE : {ƛǘŜ ŘΩLƴǘŞǊşǘ .ƛƻƭƻƎƛǉǳŜ Ŝǘ Ecologique (Morocco Network) 

SRFC : Sub-Regional Fishery Commission, West Africa 

UN: Unated Nation 

UNCLOS: Unated Nations Convention on the Law Of the Sea 

UNESCO: United Nations Educational, Scientific and Cultural Organization 



 

ii 

 

{ƻƳƳŀƛǊŜ 
 

ACRONYMS ............................................................................................................................................ I 

SOMMAIRE .......................................................................................................................................... II  

EXECUTIVE SUMMARY ..................................................................................................................... II  

The status of the biodiversity in the region CCLME ............................................................................................... vii 

Conclusions and recommendations ........................................................................................................................ ix 

Conclusions......................................................................................................................................................... ix 

Recommendations .............................................................................................................................................. x 

FIGURES AND TABLES ..................................................................................................................... IV 

Figures ..................................................................................................................................................................... iv 

Tables ...................................................................................................................................................................... vi 

I. GENERAL INTRODUCTION ............................................................................................................ 1 

II. KEY FEATURES OF THE CCLME .................................................................................................. 3 

II.1. Geographical, physical and ecological framework ...................................................................................... 3 

II.2. Social and economic framework ................................................................................................................. 5 

II.3. Political and administrative framework of biodiversity in the CCLME ........................................................ 8 

III. CHARACTERIZATION OF MARINE BIODIVERSITY AND HABITATS .............................. 14 

III.1 Overall context of marine biodiversity and methodology ............................................................................. 14 

III.2. The state of marine biodiversity in CCLME countries ................................................................................... 17 

III.2.1 General Inventory of marine biodiversity in the CCLME ........................................................................ 18 

III.2.2 National inventory of biodiversity .......................................................................................................... 36 

III.3 CCLME marine and coastal key habitats and conservation status ................................................................. 67 

III.3.1 Critical coastal habitats and CCLME marine space ................................................................................. 67 

III.3.2 State of conservation of CCLME key habitats ......................................................................................... 75 

IV: ANALYSIS OF PRESSURES AND THREATS TO BIODIVERSITY ........................................ 80 

IV.1 Fishing and other economic activities............................................................................................................ 80 

IV.2 Exploration and exploitation of hydrocarbures ............................................................................................. 81 

IV.3 Pollution ......................................................................................................................................................... 82 

IV.4 invasive marine species ................................................................................................................................. 84 

IV.5 Climate Change .............................................................................................................................................. 87 

V: CONCLUSIONS AND RECOMMENDATIONS ........................................................................... 88 

V.1 Conclusions ..................................................................................................................................................... 88 

V. 2 Recommendations ......................................................................................................................................... 94 



 

iii 

 

BIBLIOGRAPHIC REFERENCES ..................................................................................................... 97 

Websites.............................................................................................................................................................. 119 

ANNEXES .......................................................................................................................................... 121  

Appendix 1 : Study TOR ....................................................................................................................................... 122 

Appendix 2: Types of services and biodiversity values. ...................................................................................... 125 

Appendix 3 Υ [ƛǎǘ ƻŦ ǎǇŜŎƛŜǎ ǊŜǇŜǊǘƻǊƛŜŘ ƛƴ //[a9Ωǎ /ƻǳƴǘǊƛŜǎ ǿƛǘƘ ǊŜŦŜǊŜƴŎŜǎ................................................. 128 

Appendix 4: List of seabird species of CCLME ..................................................................................................... 129 

ANNEXE 5: List of CCLME key habitats under conservation status ..................................................................... 131 

 



 

iv 

 

CƛƎǳǊŜǎ ŀƴŘ ¢ŀōƭŜǎ 

Figures  
Figure 1: Approach and steps taken to address the TdR of the study .......................................................................... 1 

Figure 2: Figure 2: (a) Schematic map of the Canary Current with the main currents (light blue: 

surface current, dark blue: current slope), the main caps, freshwater (blue arrows) and deposition of 

sand aerosols (> 10 g / m² per year yellow shaded area), retentio areas (orange), dispersion (green) 

on the shelf, frontal zones between water bodies (discontinuous blue lines) and eddies (blue: 

cyclones red : anticyclones) south of the canary islands (b) Map of sea-surface temperature over the 

study area on 25 July 2007 from OSTIA (Arístegui et al, 2009) ..................................................................................... 4 

Figure 3: Methodological census of marine and coastal biodiversity in the region CCLME...................................... 16 

Figure 4: Microalgae of the Pediastrum genus ............................................................................................................ 20 

Figure 5: Distribution of events in 1970 (left map) and 2009 (right map), respectively, where paralytic 

toxins were detected in shellfish and fish, providing circumstantial evidence for an extension in the 

distribution of these agents (According to Medlin and Cembella 2013).................................................................... 21 

Figure 6: Distribution of Harbour porpoise Phocoena phocoena ............................................................................... 29 

Figure 7:Interactions marine mammals fishing (photo credit: IMROP) ...................................................................... 31 

Figure 8: Summary of the conservation status of birds in the area CCLME ............................................................... 35 

Figure 9: Zoanthids Coral, kind of that existing in Cabo Verde (Credits: marinelifeuk.com and 

reefcentral.com) ............................................................................................................................................................ 39 

Figure 10: Genus Conus from Cape Verde (abaye.uk.com) ........................................................................................ 40 

Figure 11: Different starfishes found in the area CCLME(Photo Nansen / CCLME) ................................................... 41 

Figure 12: Sparisoma frondosum (Agassiz 1831), the top female (27 cm TL) and bottom of a male (32 

cm TL) ............................................................................................................................................................................. 42 

Figure 13: Plank of common algae (drawing by Adolphe Millot)  

http://www.larousse.fr/encyclopedie/media/Algues/11000970 ............................................................................... 47 

Figure 14: Different species of crustaceans found in the area CCLME (Credit Photo : Campagne Fidtjof 

Nansen/CCLME) ............................................................................................................................................................. 48 

Figure 15: Species of Cirripedia found in the area CCLME (Photo Nansen / CCLME) ................................................ 48 

Figure 16: Gender Lebbeus ........................................................................................................................................... 49 

Figure 17: The new species Munidopsis anaramosae (Photo credit: Ana Ramos / IEO) ........................................... 50 

Figure 18: Sponge species found in the area CCLME (Credit Photo: CCLME) ............................................................ 51 

Figure 19: A. Amphilectus utriculus sp. nov. A, C-E. Holotype ZMA Por. 22592 ; B. Paratypes ZMA Por. 

06636; C. Cross section showing the skeletal structure. D. Skeleton device showing spicules and 

clusters of microsclera; E. Spicules ............................................................................................................................... 52 

Figure 20: Holothuroid species found in the area CCLME (Photo Nansen / CCLME) ................................................ 53 

Figure 21:Some species of sea cucumbers being exploited in Mauritania (Credit IMROP) ...................................... 54 

file:///D:/consultations%202013%20ok/bidiversité%20CCLME/éléments%20du%20rapport/CCLME%20Biodiversity%20Report%2018%2011%202014_EN%20.docx%23_Toc404187351
file:///D:/consultations%202013%20ok/bidiversité%20CCLME/éléments%20du%20rapport/CCLME%20Biodiversity%20Report%2018%2011%202014_EN%20.docx%23_Toc404187360
file:///D:/consultations%202013%20ok/bidiversité%20CCLME/éléments%20du%20rapport/CCLME%20Biodiversity%20Report%2018%2011%202014_EN%20.docx%23_Toc404187360


 

v 

 

Figure 22: Distribution of CaCO3 stored by echinoderms in the Atlantic and Mediterranean, colored 

symbols indicate CaCO3 stored the black crosses indicate sites where echinoderms were recorded. ................... 54 

Figure 23: Photo Actinoscyphia aurelia (NOAA) .......................................................................................................... 56 

Figure 24: Jellyfish, Aurelia aurita left (Photo Credit: Luc Viatour) Pelagia noctiluca and right. (Photo 

Credit: Alberto Romeo CC BY 3.0) ................................................................................................................................ 56 

Figure 25: Live coral associated epifaunal sessile and dead coral with bivalves (left) and reef slope in 

Mauritania (right) (source IMROP, 2013) ..................................................................................................................... 58 

Figure 26: New Genus of guitarfish- fin cut by fisherman (cut fins, credit IMROP / PNBA) and the head 

of a hammerhead shark (credit Nansen / CCLME) ...................................................................................................... 60 

Figure 27: Neomerinthe folgori (right, Photo: fishbase.org) and distribution map Spaniblennius 

riodourensis (left Fishbase.org), an endemic species. ................................................................................................. 60 

Figure 28: Monk in the area of Cap Blanc seal (Mauritania © Hellio-vaningen) ....................................................... 61 

Figure 29 Measurement of a whale stranded in the area of the Banc d'Arguin (Photo IMROP) .............................. 63 

Figure 30: Monitoring telemetry displacement 5 turtles, DC1 to DC7 in the Atlantic (Eckert (2006) ...................... 64 

Figure 31: Distribution of the green turtle and photo of a juvenile ........................................................................... 64 

Figure 32: Distribution and photo loggerhead turtle (SPC ASNNC, 2003 Photo by Dominique 

BONNABEL) .................................................................................................................................................................... 64 

Figure 33: Distribution and photograph of the hawksbill turtle (SPC ASNNC 2003) ................................................. 65 

Figure 34: Distribution of olive ridley and adult picture (CPS et ASNNC, 2003 ; 

http://fr.wikipedia.org/wiki/Tortue_olivâtre) .............................................................................................................. 65 

Figure 35: Distribution of the turtle and Kemp photo juveniles ((CPS et ASNNC, 2003 ; 

http://animals.nationalgeographic.com/animals/reptiles/kemps-ridley-sea-turtle/) ............................................... 65 

Figure 36: Distribution of the leatherback turtle Photo (CPS et ASNNC, 2003) ......................................................... 66 

Figure 37: Mangrove: (left) Rizophora racemosa and (right) Avicennia germinans  (Credit Mallé 

Diagana) ......................................................................................................................................................................... 70 

Figure 38:Coral of cold water and overflow assumption to Senegal. ......................................................................... 73 

Figure 39: East Atlantic Flyway (Source: Birdlife International) .................................................................................. 77 

Figure 40 : Areas of interest for seabirds (Source: http://maps.birdlife.org/marineIBAs ......................................... 79 

Figure 41: Répartition atmosphérique du PCB dans la zone du CCLME (source Gioia, R. et al, 2011) ..................... 83 

Figure 42: Sabella spallanzanii (introduit en nouvelle Zélande, Read et al ; 2011).................................................... 86 

Figure 43 : Number of species and number of species within family ......................................................................... 89 

Figure 44 : Number of marine species described in 2002-2003 ................................................................................. 92 

Figure 45: The Environmental Performance Index (EPI) 2014 Trafficking 9 domains and includes 20 

indicators........................................................................................................................................................................ 93 

  

file:///D:/consultations%202013%20ok/bidiversité%20CCLME/éléments%20du%20rapport/CCLME%20Biodiversity%20Report%2018%2011%202014_EN%20.docx%23_Toc404187375


 

vi 

 

Tables 
Table 1: Geographic characteristics of the CCLME countries ....................................................................................... 3 

Table 2: Demography of CCLME countries ..................................................................................................................... 5 

Table 3: Average growth rate of Gross Domestic Product (GDP) ................................................................................. 7 

Table 4: Volumes catch on different groups of species in 2011 (CSRP, 2014) ............................................................. 7 

Table 5: Membership and entry into the Ramsar Convention in the CCLME country................................................. 9 

Table 6: CCLME countries that have ratified CITES and date of entry into force by country .................................... 10 

Table 7: CCLME Countries that joined CMS, affiliated and legal instruments that are relevant to the 

area ................................................................................................................................................................................. 11 

Table 8: Major conventions ratified by the CCLME countries ..................................................................................... 12 

Tableau 9: Global status of the biodiversity (Source: www.worms.org, 2014).......................................................... 15 

Table 10: Number of taxa (without duplicates) by phylum and country ................................................................... 18 

Table 11: Comparison (through Fishbase list) of co-occurrences between fish species between 

countries of the region CCLME ..................................................................................................................................... 26 

Tableau 12: Mammal species reported in the CCLME region (UNEP / CMS, 2012) .................................................. 28 

Tableau 13: List of Cetaceans CCLME (compiled from Weir et al, 2011 et UNEP/CMS, 2012) and Status 

of conservation (as in UICN Red list 2014) ................................................................................................................... 32 

Table 14: Number of species of birds in the CCLME space ......................................................................................... 34 

Tableau 15: Number of endemic fish species listed in CAP Green ............................................................................. 42 

Tableau 16: Level of endemism around and Mauritania (through sample of 240 species) ...................................... 60 

Tableau 17: Mangrove species encountered and countries concerned CCLME........................................................ 68 

Tableau 18: Estimates surfaces of mangroves in the CCLME area (ha)...................................................................... 68 

Table 19: Number of Ramsar sites in the coastal zone and marine CCLME ............................................................... 76 

Table 20: Occurrence of habitats covered by RAMSAR status .................................................................................... 76 

Table 21: Protected areas of coastal and marine CCLME ........................................................................................... 78 

Table 22: Summary of key habitats covered by EBSA.................................................................................................. 79 

Tableau 23: Statistics of marine production in CCLME space and Zone 34 FAO ....................................................... 80 

Table 24: potentially invasive species (www.issg.org) in CCLME countries ............................................................... 84 

Table 25: Biological Diversity of country of the CCLME space .................................................................................... 89 

Table 26: Protected areas of coastal and marine CCLME ........................................................................................... 90 



 

vii 

 

 

 

9ȄŜŎǳǘƛǾŜ {ǳƳƳŀǊȅ  

The region of the CCLME (Canary Current Large Marine Ecosystem) covers the EEZ 

(Exclusive Economic Zone) from Morocco to Guinea, through Mauritania, Senegal, Gambia, 

and Guinea Bissau. It includes the islands of Cape Verde and the Canary Islands. It extends 

about 7132 km of the coastline and a total of 2,392,054 km2 in the EEZ1 of which 845,702 

km2 continental shelf, or nearly 35%. 

The CCLME space, even under the influence of the Canaries and Guinea currents, remains 

strongly influenced by the upwelling phenomenon that makes it one of the four most 

productive areas in the world. In addition to the Upwelling mainly north CCLME, domes2 

(Upwelling not reaching the surface) are another factor of the richness of this area. 

With approximately 63 million inhabitants in 2010 and nearly 95 million in 2030, the region 

CCLME is characterized by a high population growth and a rapid coastal development; some 

countries are seeing almost 90% of their total population installed within the first 100km of 

the coastal area. 

The status of the biodiversity in the region CCLME  

The inventory of species in the region CCLME, realized by exploiting the international 

databases, national studies and bibliography available worldwide, identifies 14,094 taxa for 

the entire region CCLME. This biodiversity is mainly dominated by arthropods (22,26%), 

mollusks (21,62%), algae(14.96%) and chordates(13,42%). Depending on the country, the 

number of the phyla covered and the listed species is more or less important. Countries 

with the most coverage are the Canary Islands (Spain) and Morocco, where dedicated 

studies have been conducted since the beginning of the twentieth century and got 

accelerated in recent decades particularly in the Canary Islands. 

Spatially, the index of the specific diversity per family for the fishes shows a downward 

trend from north to south. This trend lead to both a greater diversity of the northern part of 

CCLME, as well as a more significant effort in the investigations and scientific researches 

oriented to the biodiversity of the countries in further north. 

Concerning the chordate, one of the most represented groups, which is subject to the 

greatest fishing pressure with catches of nearly 3 million tons, 1,344 species are identified 

of which nearly 6 to 8% are in a status vulnerable to be endangered. As for the endemism, 

329 species are found in the waters of one country at a time. The number of species found 

in only the Canary Islands, Cape Verde and Morocco are the highest. This is consistent with, 

                                                           
1
 The well-known estimation of the area of the CCLME 1,125,327 km2, but this does not include some 

of the Guinea-Bissau, the whole Guinea and Cape Verde and excludes some of the Canary Islands. 

2
 especially Dome of Guinea and Nouakchott 
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on the one hand the islander character (Cape Verde and Canary Islands) and Morocco on 

the other hand, whose inventory includes the Mediterranean. 

Regarding the vegetable kingdom, space CCLME, has three major groups of high interest for 

biodiversity, such as seagrasses, mangroves and algae which microalgae are the basis of 

high productivity of this ecosystem. 

Algal diversity in the marine areas of the eight considered countries is highly variable, 

ranging from 1,201 species in the Canary Islands to 7 in Guinea-Bissau, reaches average 

levels of 346 and 352 respectively in Mauritania and Senegal. It is the largest in the islands 

and Morocco. 

On mangrove (mangrove), 7 species exist in West African countries of region CCLME 

(Mauritania - Guinea), representing 10% of global diversity. The total area of this habitat 

totaled 659 100 ha in 2005, representing about 21% of the total area in Africa. In 1980, the 

area was 814 750 ha, which means a loss of habitat over 25 years by nearly 24%. In 1980, 

the area was approximately 980,000 ha. This represents a loss of the habitat over 25 years 

by nearly 30%. Recent work (Lourenço et al. 2009) shows in Guinea-Bissau, for example, 

that the decrease is much less pronounced and this is also the case in other countries. 

Seagrasses do not have the same importance as mangroves, as they need clearer water. 

Larger meadows, little affected by human action exist in Mauritania at the PNBA, with an 

area of over 500 km2. This is one of the few examples in the world that escapes the global 

high loss trend of this kind of habitat. 

In addition to mangroves and seagrasses, the important marine and coastal biodiversity of 

the CCLME is highly structured by a significant number of key habitats (canyons, seamounts, 

delta, estuaries, islander complexes, coral reefs, etc.). Indeed, CCLME has 52 habitats under 

various status of conservation. The total area of protected spaces is estimated at 

34,400 km2. Coastal and marine areas of the CCLME with conservation status represent 

approximately 1.25% of the estimated marine and coastal areas of the region; the world 

average is 2.2% and the Aichi target for 2020 is 10%. Some large disparities exist between 

the concerned countries. Protected areas in the Cape Verde, the Canary Islands, Morocco 

and Senegal represent less than 1%. While in Mauritania and Guinea-Bissau this proportion 

is greater than 5%. 

It should be noted that some spatial control measures of fishing impact on coastal habitats, 

including trawling, do exist in the different coastal countries. These marine coastal areas, 

covering a band of 6 to 7 miles depending on the countries, thought protected, were not 

included in the rate3 of the area of key habitats covered by conservation status. 

Finally, thirteen (13) other zones were recognized by the CBD as important for their 

biological and ecological interests. These areas are, for their largely, outside the spaces 

having a status conservation.  

                                                           
3
 This can happen through a legal recognition guidance for conservation, for example by introducing 

control measures of nuisances capacity (fishing effort and pollution sources) on this marine band. 
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Conclusions and recommendations  

Conclusions  

CLME overall biodiversity, with 14,094 taxa, is very important. Its evaluation shows that 6 to 

8% of species of chordate phylum, the most exposed to direct human impacts are in a state 

of conservation ranging from vulnerable to endangered. It is strongly associated with key 

habitats, but the spaces with conservation status do not represent more than 2% and are all 

in the coastal zone. Key marine habitats such as canyons, seamounts, deep reefs do not fall 

under any conservation status, despite the recognition of their interest at binding instance 

as the CBD. 

The current state of the biodiversity of the CCLME space (mainly its inventory) yielded one 

of the first estimation of the richness in marine and coastal species. Although performed by 

means of most comprehensive and detailed as possible data, this inventory should be the 

point of reference that will need to be updated and refined in light of new evidence; which 

implies, at a regular basis, mobilizing a high level of expertise and significant resources, since 

we shall go to great depths of the ocean to collect and determine the identity of living 

creatures. 

The global rate of species discovery, on average of 1635 per year from 2002-2003, which 

strongly varies between phyla, compared to the few species per year CCLME, mentions that 

our region is far behind the rest of the world. 

The low coherence of results of the macroalgae inventories in the country levels highlights 

the urgent need to conduct studies dedicated from the algal diversity of the region. The lack 

of specialists in the field is to be filled in order to assess the potential and vulnerability of 

the habitat which shows high declines. 

Generally, the evaluation of the state of the biodiversity in CCLME space highlights the lack 

of information and recent and comprehensive biodiversity studies as a subject of research 

effort, the existing monitors are usually oriented to exploited resources (mainly fisheries 

and tourism). Morocco4 and the Canary Islands have the best inventories. 

The Analysis of the pressures and threats shows that coastal and ocean areas of the CCLME 

is now facing multiple and diverse uses; it is, like the rest of the world, in the era of the 

Anthropocene5. 

It knows a rapid development of mainly extractive economic activities and diversification of 

uses such as, the development of coastal tourism (Morocco, Senegal), the fishing industry 

(fishmeal plants in Mauritania and Morocco), mining operations in the near shore areas 

(phosphate in Morocco, gold and iron in Mauritania, and recently Zircon in Senegal), 

shipping with major exchanges via coastal ports (bauxite in Guinea, the phosphate Senegal, 

Mauritania iron). In addition to the extractions and services pressure already alarming, we 

                                                           
4 
The inventory conducted in Morocco includes both Mediterranean and Atlantic seaboards  

5
 This term refers to the period of the Earth history in which human beings have a decisive influence on the 

state, dynamics and the future of the Earth system. It is widely accepted that the Earth is currently in a state of 
great acceleration of human activities and changes. 
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can add the effects of pollution such as wild degassing, the issue of greenhouse gas 

emissions but also the destructive effects of trawling and dragging arts on the habitats and 

risks of increasing contamination by invasive species. Due to the continuous deterioration of 

the state of fish stocks and sharp decline of yields and incomes of fisheries stakeholders, 

voices begin to rise to avoid the worst. 

Notwithstanding the implementation of certain measures of the biodiversity conservation 

and management of marine resources in the countries of the region, the results are not at 

the level of hope in terms of objectives achievement. The "Environmental Performance 

Index" puts several CCLME countries among the worst pupils (performers) occupying the 

ranks in the twenty places. 

Recommendations  

Following this assessment work, CCLME and others concerned technical and 

financial partners have to organized their interventions in a more cooperative frame 

aiming, first and above all to know and better monitor biodiversity, but also inform 

and take action to protect it: 

1. Taking into account the small number of phyla informed by country, the top 

priority is to develop a research program on the study, monitoring and 

assessment of biodiversity in the CCLME space. 

2. To address the low coverage of marine areas benefiting from conservation 

status, it is necessary to support the CCLME countries, to develop a strategy for 

marine conservation of biodiversity, an objective set for 2017 in the CBD Action 

Plan. 

3. Engaging the reflection process to change the collision angle of traditional 

conservation of marine and coastal resources, while thinking of spatial planning 

of all uses: In fact, due to the high productivity of the area and the high 

dependence of the population, a full growing population, natural resources, the 

focus was directly on the fishing entry. With the development and the 

concentration of economic activities in coastal areas, particular attention shall 

be paid, at local, national, regional and international levels by policy makers, 

legislators and the society in general, especially to the coast and to the spatial 

planning of the coastal and marine domain in general. The productivity of this 

area as strongly linked to the upwelling and similar phenomena, climate change 

are to be followed with so much attention. 
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4. Support countries that have ratified with great diligence the most important 

international conventions, which deal directly (CBD) or indirectly (UNCLOS) 

with the biodiversity, to get engage in the implementation of the directives 

and resolutions of these agreements and improve the governance of 

multiple uses of ocean space, including a participatory process involving all 

stakeholders. 

5. Develop a communications strategy to promote knowledge on the 

biodiversity then build and develop an information network on marine 

biodiversity of the CCLME. Indeed, as Albert Einstein has said, "No problem can 

be solved from the same level of consciousness that created it." 
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LΦ DŜƴŜǊŀƭ LƴǘǊƻŘǳŎǘƛƻƴ 

This study is sought in connection with the implementation of the CCLME Project ς Division 

of the Implementation of the Environmental Policy, with the support of UNEP through the 

intervention of the Abidjan Convention. Thus, it is supervised by the CCLME Project 

coordination and the secretariat of the Abidjan Convention. 

Its Terms of Reference (Appendix 1) indicate that it is "an evaluation of the marine 

biodiversity elements in the CCLME region and this is through using all available information 

and previous assessments related to the subject. The status of the species will be studied 

with taking into consideration those which are considered rare or threatened species, 

including whales, turtles, manatees, seals, sharks and rays and sea birds in this area. The 

evaluation will also cover critical CCLME habitats, especially in Marine Protected Areas. 

Threats and recent developments in the fields of biodiversity and habitats will be considered 

in this consultation. " 

Taking into account these TdR, the understanding approach of the terms of reference and 

implementation of the study is summarized in Figure 1. 

 

 

Figure 1: Approach and steps taken to address the TdR of the study 

Thus, biodiversity is first considered based on the definition of the Convention on Biological 

Diversity (CBD) as specified6 in its Article 2. From a scientific point of view, this definition 

reflects three organization levels: the genes level (genetic variability within species), species 

                                                           
6
 Biodiversity is defined in Article 2 of the CBD as "the variability of living organisms from all sources including, 

inter alia, terrestrial, marine and other aquatic ecosystems and the ecological complexes of which they are part; 
this includes diversity within species, between species and of ecosystems as well. " 
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level (diversity of taxa) and ecosystem level (diversity of the species communities and their 

non-living environment). 

Then, the state of the biodiversity components is performed at different spatial scales of 

relevant observation: regional (CCLME), national (country) and local (AMP, specific habitats). 

It includes the inventory and characterization:  

Of endemic, new, rare and/or fragile species and some species that play a key role for 
the ecosystem functioning. Special attention is then given to rare or endangered 
species in each of the living group in the world and especially when it comes to whales, 
turtles, manatees, seals and sharks. 

critical habitats and areas of interrest for the biodiversity (coastal or estuarine wetlands 
under Ramsar, MPA and Areas of Ecological and Biological Interest as defined in the 
CBD) in CCLME region (Morocco, Mauritania, Senegal, Gambia, Guinea and Guinea-
Bissau, Cape Verde and the Canary Islands). 

Lastly, the assessment of biodiversity is discussed with overall reference to the expected 

conservation goals and sustainable use of the biodiversity
7
 and relative to the pressures and 

anthropic and natural threats that compromise it. 

Generally, these objectives take into account: 

maintaining ecosystems integrity, they directly contribute to the welfare of man 
through the services they provide and 

safeguarding the diversity of genes, species and habitats, improving the resilience of 

ecosystems and reducing the risks and magnitude of damage and disruption8 of the 
ecosystems. 

It remains focused on environmental aspects and takes into account the different types of 

threats and pressures (anthropogenic or natural) and their effects or impacts on biodiversity 

and habitats. It does not address quantitative approaches to assess economic and monetary 

value of biodiversity services (provisioning, regulating, cultural and supporting) or its 

contribution to human society9. However Appendix 2 provides a framing service types and 

the perception of the total economic value of biodiversity, including ecosystem services. 

Thus the term "assessment" means essentially (i) first (and also mainly) making the status of 

the biodiversity components and key habitats that support this biodiversity, (ii) 

subsequently analyzes threats and risks for this biodiversity and its habitats and (iii) makes, 

at the end, recommendations designed to improve its conservation status, but also to 

deepen our understanding of its components. 

                                                           
7 

The biodiversity Conservation and its sustainable use are part of the CBD objectives, but also the Abidjan 
Convention. 

8
 The way we consider the disturbance has changed at least on land, since it appeared that events such as fires, 

floods, tornadoes, were necessary for the regeneration or dissemination of certain species, thus disappearing in 
too "protected" environments. The decision not to fight against fires in America's national parks, except in cases 
of danger to people, illustrates this new perception of the role sometimes beneficial of the disturbances. 

9
 The oriented approach very important economic evaluation, to promote conservation in the eyes of policy 

makers and to build, among other things, the results obtained at the end of the study. 
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The report on the assessment of biodiversity is thus composed of a first part dedicated to 

the context of the targeted region and describing the main features of the ecoregion 

CCLME. The inventory of marine biodiversity and key habitats (inventories and descriptions, 

conservation status) constitute the central and most developed part of this document. This 

main component is connected with the pressures, risks and threats treated more briefly. 

Finally, the report ends with a summary of the main conclusions of the study and presents 

key recommendations to better know and conserve biodiversity in the region CCLME. 

LLΦ YŜȅ ŦŜŀǘǳǊŜǎ ƻŦ ǘƘŜ //[a9 

II.1. Geographical, physical and ecological framework   

The boundaries of the LME Canary Current (CCLME) cover the latitudinal 12-43°N (Arístegui 

et al, 2009) which means from Northern Spain to southern Senegal. Both northern and 

southern limits move seasonally, and the ecoregion CCLME currently covers the EEZ from 

Morocco to Guinea, through Mauritania, Senegal, Gambia and Guinea Bissau. CCLME also 

includes the Canaries islands and Cape Verde. It has a strong connectivity and 

interdependence with "contiguous" areas epitomized by migratory species like large tuna 

and sea turtles. The CCLME area is also strongly influenced by the Guinea Current.  

The considered CCLME area stretches about 7462 km long of the coastline, its EEZ totaled 

2,392,054 km2 of which 845,701 km2 are continental shelf which is almost 35% (Table 1). 

 

Table 1: Geographic characteristics of the CCLME countries 

Country State area (sq 
km) 

Length of coastline 
(km) 

Surface of the EEZ 
(km ²) 

Surface of the Continental 
Shelf (km ²) 

Plateau Report / EEZ (in 
%) 

Cape Verde 4033 1020 734265 293706 0,4 

Gambia 10000 70 10500 279755 38,1 

Guinea 24000 300 116584 55960 48 

Guinea Bissau 36125 274 105740 45045 42,6 

Mauritania 1 030 400 720 234000 33930 14,5 

Senegal 196722 700 180895 24059 13,3 

Morocco-Atlantic 712550 2934 554673 408754 19,60 

Canary islands (Spain) 7446 1114 455397 4492 0,99 

Total 2021276 7132 2392054 845701 35,35 

Sources: National Centers for Fisheries Research, Fisheries Department, FAO, SRFC report and http://www.seaaroundus.org/eez/  

 

 

At the physical level, this area is characterized by high biological productivity and the 

richness and diversity of the species in the tropical and subtropical faunas (Arístegui et al, 

2009, Fig 2) located on either side of the thermal front separating the warm waters of the 

cold waters. It experiences significant seasonal changes inducing seasonal migration 

pronounced of fish stocks including small pelagics (Senegal-Morocco) and tropical tuna 

offshore (Gulf of Guinea, Morocco).  

http://www.seaaroundus.org/eez/
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NACW: North Atlantic Central Water; SACW: South Atlantic Central Water; AC: Azores Current; CanC: Canary Current; MC: Mauritanian 
Current; NEC: North equatorial Current; NECC: North equatorial Countercurrent; SC: Slope Current. 

Figure 2: Figure 2: (a) Schematic map of the Canary Current with the main currents (light blue: surface current, 
dark blue: current slope), the main caps, freshwater (blue arrows) and deposition of sand aerosols (> 10 g / m² per 
year yellow shaded area), retentio areas (orange), dispersion (green) on the shelf, frontal zones between water 
bodies (discontinuous blue lines) and eddies (blue: cyclones red : anticyclones) south of the canary islands (b) Map 
of sea-surface temperature over the study area on 25 July 2007 from OSTIA (Arístegui et al, 2009) 

 

On the hydroclimatic and physical plan, the CCLME space is not homogeneous (Benazzouz 

et al, 2014 Arístegui et al, 2009). Taking into account the orientation of the coast, facilitating 

more or less the Upwelling, the presence or absence of sand deposition or freshwater input 

and considering the main types of dominant
10

 water bodies, four sub-areas are identified: 

Bedouzza Northern Cape (33 ° N): With a relatively narrow continental shelf and some 
intense local upwelling occurring at capes; 

Cape Blanco (21 ° N) -Cap Bedouzza (33 ° N). This is the capes area: Cape Juby (28 ° N), 
Cape Bojador (26 ° N) and Cape Ghir (31 ° N). An upwelling occurs especially in the 
spring and summer. Between the Cape Bojador and Cape Blanco, the upwelling season 
is the longest. The type of coastal traffic puts the upwelling waters in a rather narrow 
zone along the coast. But it was during the first semester where it is most intense 
(Arístegui et al, 2009). The southward extension of the upwelling system is limited both 
by the existence of an inflection in the African coast, where the winds are locally 
modified, and through the presence of the Canary Islands. These two factors are 
responsible for the existence of the filament of both Cape Ghir and Cap Blanc, a quasi-
permanent surface structure that extends off of 100 km (Pelegri et al 2005). 

Cape Roxo (12 ° N) - Cap Blanc (21 ° N). Cape Timiris (19 ° N) is a special area because of 
the presence of canyons that channel water upwelling (Voituriez and Herbland 1982). 
Since the continental shelf is very narrow, the upwelling is extremely costal (Freon, 
1988); it is maximum from February to April; in the South of Cape Verde (15°N), the 
upwelling is strong from February to May. Upwelling takes place from levels 70 to 100 
m, which is less deeply than at the Cape Blanc (Touré, 1983). At the peninsula of Cape 
Verde, the most western point of the Africa coast, the continent moves towards the 
west, reducing a few miles the width of the continental shelf, while a few tens of 

                                                           
10

 North Atlantic Central Waters (ECNA, NACW, Fig.1) found in the north and South Atlantic Central Water (ECSA 

SACW, Fig.1), less salty but the mineral content is higher than (ECNA) . 
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kilometers in the north the Cayar pit deeply cuts it. These two structures are 
responsible for some hydro and ecological characteristics in the region (Freon, 1988). 

6-12°N : from north to south, the width of the continental shelf increases gradually 
until Guinea moving from 54 miles to 104 miles in Casamance Guinea (Longhurst, 
1998). The coastline is mostly occupied by mangroves due to a combination of many 
factors: a large number of rivers that provide significant soil deposits, high tides and a 
low coastal energy (very few oceanic swells) due to its geographic position (Longhurst, 
1998). The upwelling is weak in it. But the dome frame (Guinea Dome in particular) is as 
interesting as the upwelling, because it is sufficient to stimulate the production that the 
nutrients of charged layers down to the level of these structures and be exposed to 
light. Which is generally the case along the east and north coasts of the Gulf of Guinea 
(Oudot, 1983). 

The Upwellings are not regular along the Canary Current. They are more common in some 

parts of the coast, favored by the topography and wind patterns, mainly near some capes 

(Mittelstaedt, 1991; Ould Deddah 1995, Longhurst, 1998). The richness of upwelling 

ecosystems is strongly meso-scale contrasting and the most productive areas are more akin 

to "oases" moving in the ocean. 

The upwelling system varies seasonally and annually (Hagen, 2001). In summer it is in the 

north (20 ° N and 33 ° N) and in the winter it is in the south (between 10 ° N and 25 ° N), due 

to the extension of the trade winds, defined by the position of the inter-Tropical 

Convergence Zone (ITCZ). The duration of upwelling is from one month in the outskirts of 

the area (10 ° N and 33 ° N) to 12 months for area between 20 ° N and 25 ° N (Van Camp et 

al, 1991; Hagen 2001). In this region of permanent upwelling, centered on the Cap Blanc 

(northern Mauritania), the marine waters are among the most productive in the world (3 ug 

/ L Chl a [chlorophyll-a]; Marañón and Holligan, 1999) . 

II.2. Social and economic framework  

The demography continues to drive rapid change under which is the area of West Africa 

(Bossard, 2004). Over the next 15 years, that is to say in 2030, the total population is 

expected to reach nearly 95 million (ONU, 2013). We must therefore welcome a little less 

than 30 million additional people which is equivalent to the Moroccan population, the most 

populous country in the CCLME region. 

In Morocco, the average rate of population growth moved from about 2.6% per year in 

1971 to 1.7% in 1994 (Anonyme, 2011). In 2010, as estimated by these authors, the growth 

rate in Morocco is 1% per year, negative in the rural areas (-0.09%) but positive in urban 

areas (1.91%). So the growth rate in urban areas is higher than in rural areas. In other 

countries of the CCLME the population is increasing at the rate of about 2.5% per year (4% 

in Mauritania) (UNDP, 2014). At this rate, the population of this region would double in 28 

years.  

The age group under 14 is more than 40% of the population (Table 2), except for the 

Morocco (28%) and Cape Verde (32%). 

Table 2: Demography of CCLME countries 

 Cabo 
Verde 

Gambia Guinea Guinea-
Bissau 

Mauritania Senegal Morocco***  Total/Rate 
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Total Population* in en 2010 
(thousands) 

488 1681 10876 1587 3609 12951 32 157 63349 

Part of the population** within 
100km coast (%) 

100 90,8 40,9 94,6 39,6 83,2 65,1 64,9 

Costal Population (thousands) 488 1526 4448 1501 1429 10775 20934 41103 

Part of age group under 14 (%) 32 46 43 42 41 44 28 35 

Number of age group under  14 
(thousands) 

156 773 4677 667 1480 5698 9004 22455 

Total Population* in 2030 
(thaousands) 

133 1533 8475 1107 2466 10509 6872 31095 

Total population in 2030 
(thousands) 

620 3 213 19 351 2 694 6 075 23 459 39 328 94741 

*UN Projection, 2013;**Percentage are from Burke et al., 2001, except for the Cabo Verde ǿƘŜǊŜ ǘƘŜ Ƴƻǎǘ ƭŀǊƎŜǊ ƛǎƭŀƴŘ ŘƻƴΩǘ exceed 30km as 
maximum radius ; *** including Sahara occidental that is distinguished in UN database. 

Achieving universal primary education for 35% of the population, creating millions of jobs 

with better qualities, reducing poverty and hunger, protecting the environment are all 

Millennium Development Goals (MDGs), which are far from being achieved, despite the 

significant progress made by some countries in the region.  

Senegal has made many efforts towards the MDGs but the rhythm is still slow. Poverty 

declined very slowly in Senegal, from 48.3% in 2005 to 46.8% in 2010, while the number of 

poor has increased 10.1% over the same period (Sénégal, 2014). In all African countries the 

employment-population ratio (the proportion of the population in the working age) 

remained virtually unchanged over the past 15 years: 60% in 2011, compared to 59% in 

1999 (BAD, 2013). 

This strong population growth has been accompanied by a remarkable departure from 

urbanization and especially coastal development that greatly affects all countries. In 

Morocco, the coastal population (54% in 2010) represents more than half of the total 

population (Anonymous 2011a), and the coastal population within 100km represent 65% in 

2015 (Burke, 2001). In other countries, this coastal population represent over 90% for the 

Gambia and Guinea-Bissau (Table 2). It should be noted that most of the economic activities 

(industries, ports, tourisms ...) and social-educational (hospitals, universities ...) takes place 

in the coastal area. 

Because, inter alia, of the high rate of population growth and rapid urbanization, human 

development has been slow. According to the Human Development Index (PNUD, 2013), 

only Morocco, ranked 130 out of 187 countries, is out of the lot with a level considered 

average. Senegal and Mauritania are the 154th and 155th position respectively. Gambia is 10 

points after (165th) and the other two countries remain in the back 176 and 178th 

respectively on Guinea-Bissau and Guinea.  

According to UNDP (2013), some CCLMEΩǎ countries are among the countries where the 

poverty gaps are very high11, like Ethiopia (87%) and Liberia (84%).  

 

                                                           
11

 At least 33% of the weighted indicators are not favorable. The poverty gap is an indicator that allows to know 

how the standard of living of the poor is far from the level of poverty. The more this indicator is higher the more 
the poverty is intense. 
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More generally, considered indicators (human development and poverty) show that most of 

the CCLME countries face significant socio-economic challenges. In such conditions, the 

pressure on natural resources is increasing depending on the quality of ecosystems and 

their biodiversity. The process of underdevelopment will persist with the complicity of 

capitalism entrenched under the globalization (Olutayo and Omobowale, 2007). 

Fortunately, the macroeconomic perspectives are positive for most of the countries in this 

region.  

 

ADB (2013) expects an average growth rate of gross domestic product (GDP) which is 

expected to reach 4.8% in 2013 and 5.3% in 2014 (Table 3). The growth is based on the oil 

and mining sectors, but also on agriculture and services as well as a strong demand, 

supported by consumption and investment (ADB, 2013). In most of the countries in the 

region, growth is expected to reach in 2013/14, more than 5%. The lowest figures are in 

Cabo Verde, Guinea-Bissau and Gambia. 

 

Table 3: Average growth rate of Gross Domestic Product (GDP) 

Country  2011 2012 2013 2014 

Mauritania 3,9 6 6,4 5,5 

Morocco 5 3,2 4,6 5 

Gambia -4,4 1 4,3 5,1 

Guinea 3,9 4,2 4,8 5,6 

Guinea-Bissau 5,3 -1,5 4,2 3,5 

Senegal 2,1 3,7 4,3 5,1 

Cabo Verde 5 4 4,8 5 

 

In the considered CCLME countries (Mauritania, Senegal, Gambia, Guinea Bissau, Guinea, 

Cape Verde), the activity of fishing represents one of the engines of the local and national 

economy. The Landings in 2011 are around 2 million in the SRFC countries (Table 4) and 

reach almost 3 million tones, with Morocco and the Canary Islands (see Table 23).  

 

Table 4: Volumes catch on different groups of species in 2011 (CSRP, 2014) 

Indicators Cabo 
Verde**  

Gambia Guinea Guinea 
Bissau 

Mauritania Senegal Total 

Total catches (t) 8000 40000 155000 107000 1162000 427000 1899000 

Total Industrial Fishery 3800 10000 59000 72000 997000 42000 1183800 

Pelagic species  3800 5000 22000 44000  938000 3000 971800 

Demersal species   5000 37000 28000 59000 39000 168000 

Total Artisanal Fishery 4200 30000 96000 35000 165000 385000 715200 

Pelagic species 3200 25000 37000 20500  50000 335000 450200 
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Demersal species 1000 5000 59000 14500 115000 50000 244500 

Total Pelagic species 7000 30000 59000 64000 937000 338000 1435000 

Total Demersal species 1000 10000 96000 42500 174000 89000 412500 

** Catches of this country are highly underestimated compared to those of FAO (See section IV.1 further) 
Sources: Bulletin statistique CNSHB 2011, IMROP 2011, CRODT 2011, MFMW 2011, COPACE 2011, Guinea Bissau: SEP, Direction de la Pêche 
artisanale 2011 et CIPA 2011.  

 

Generally, marine fishing is structured through the same configuration in the CCLME 

countries: 

Artisanal fisheries play an important role in the economic and social development of its 
countries due to the distribution of the richness and job creation at the population level 
(diversification of jobs). The Landing sites are spread all along the coast of the region. 
The small scale fishing is considered as the employment of last resort. It frequently 
targets the species of high commercial value.  

The catches of small pelagics are very important and are the result of a sustained 
fishery development. Beyond these species, exploitation affects different levels and 
compartments of the ecosystem. No group is spared by the operation apart perhaps 
mammals and seabirds, which are affected indirectly but strongly by the corollary 
effects of certain operating modes widespread in the region.  

 

II.3. Political and administrative framework of biodiversity in the CCLME   

The Biodiversity Conservation and Fisheries management (fisheries are one of the main 

threats identified for CCLME region) are based on frameworks of hierarchic jurisdiction 

levels:  

i) agreements, conventions and international treaties; 

ii) regional agreements such as those incurred by the Regional organization of 
management and monitoring of the fisheries (eg. ICCAT for tuna) or through multilateral 
conventions (SRFC, COMHAFAT) and  

iii)  national legislation of the countries (constitutions, laws, ordinances and codes and 
orders ..).  

More attention is given to commitments and binding agreements that are planned for the 

long term especially those undertaken in the framework of regional (SRFC, COMHAFAT, 

ICCAT ...) and international (UN, UNEP, FAO ...) organizations. The action plans, codes of 

conduct, declarations are processed in a timely and targeted manner when it contributes 

with a valuable action to conserve biodiversity and or its services. 

 

II. 3.1 Agreements, conventions and international treaties  

The Marine and coastal biodiversity is an issue that often goes beyond national borders. 

Firstly, the distribution of species and ecosystem services that depend on it are not limited 

by national boundaries (Collins, 2013). Then, the environmental degradation, 
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overexploitation of fish stocks, the introduction of invasive species affecting the diversity 

and threaten native species, but also the stability, productivity and resilience of ecosystems 

(Wilson, 1992) are the concerns of stakeholders at different scales. Also, the cumulative 

effects, the irreversible process and the unpredictable consequences of threats and risks to 

biodiversity have multiple political and social dimensions. Lastly, the harmful anthropogenic 

disturbances (a consequence of an unbridled human consumption), which amplify the scope 

of climate change effects (with their train of natural disasters), needs action at the relevant 

levels.  

On the top of these levels, international cooperation, committed through a wide range of 

regional and international organizations to address the major changes that the earth12 is 

facing, includes a series of legal instruments, often quite binding, relating to the 

management of exploited resources, including straddling stocks, protection of endangered 

species and the restoration of degraded habitats. The United Nations is indeed the cause of 

the major initiatives in this context. The emphasis on the conservation of wildlife and 

habitat, has been a central theme of the United Nations Conference on the Human 

Environment in Stockholm in 1972, The United Nations Environment Program (UNEP)
13

 was 

founded shortly after in 1972. UN program was at the heart of environmental activities and 

has emerged as a key player in the development of the international research of the 

biodiversity and its conservation (Collins, 2013). The Global Environment Facility (GEF) was 

established in 1991 as a tool for coordinated funding of environmental issues (GEF website).  

Among the conventions that are relevant to the conservation of marine and coastal 

biodiversity we can cite:  

The Ramsar Convention of 1971 (168 contracting parties currently) provided a 
framework for the conservation and wise use of wetlands. All CCLME countries are 
adhering to this convention (Table 5). By joining the Ramsar Convention, each 
Contracting Party shall designate at least one wetland for inscription on the List of 
Wetlands of International Importance14. The Convention is the only global treaty in the 
field of environment that focuses on a specific ecosystem and the member countries of 
the Convention cover all geographic regions of the world. Initially, it was intended to 
protect certain bird endangered species15. It turned into a treaty that promotes the 
preservation of biodiversity including mangroves and biological resources that these 
areas contain. 

 

Table 5: Membership and entry into the Ramsar Convention in the CCLME country 

Country  Adhesion Membership and Entry 

Gambia 16/09/1996 16/01/1997 

                                                           
12

 «How inappropriate to call this planet Earth when clearly it is Ocean? » Arthur. C Clarke 

13
 As an example of a product of this program, the excellent database ECOLEX (http://www.ecolex.org) on environmental and 

legal instruments, developed by UNEP, IUCN and FAO, is proved invaluable and friendly.  

14
 The maintained site, however, may not be related to a coastal area. 

15
 This orientation remains currently very strong in the case of CCLME coastal wetlands, analyzed as part of this study (see 

Point III.4.2.1) 
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Guinea Bissau 14/05/1990 14/05/1990 

Guinea 18/11/1992 18/03/1993 

Mauritania 22/10/1982 22/02/1983 

Senegal 11/07/1977 11/11/1977 

Morrocco 20/06/1980 20/10/1980 

Cabo Verde 18/07/2005 18/11/2005 
IUCN, 2009 ; Ramsar website  http://www.environnement.gov.ma/ 

 

The Convention on International Trade in Endangered Species of Wild Fauna and Flora 
(CITES) started in 1975. To ensure the sustainability of these resources, this convention 
regulates international trade in wild animals and plants or their derivatives. It lists 
species that are the subject of these trade controls in three levels (annexes): 

F Appendix I includes endangered species which are or may be affected by 
trade;  

F Appendix II includes species not necessarily endangered but may become so 
unless trade is subject to strict rules;  

F Appendix III species identified by its Parties to require the cooperation of 
other parties in order to control their trade;  

 

All CCLME countries have joined this convention16. Two countries, Morocco and Cape Verde 

have ratified the convention in 1975 and 2005 respectively. The others are limited to 

accession. It takes three months between the accession of a country and the entry into 

force of the Convention in its case (Table 6). 

 

 

Table 6: CCLME countries that have ratified CITES and date of entry into force by country 

country Entry into 
force 

Ratification Accession Objectives 

Cabo Verde 08/11/2005 10/08/2005   To protect certain 
endangered species 
from over-
exploitation by 
means of a system of 
import/export 
permits. 

Gambia 24/11/1977   26/08/1977 

Guinea 20/12/1981   21/09/1981 

Guinea-Bissau 14/08/1990   16/05/1990 

Mauritania 11/06/1998   13/03/1998 

Morocco 14/01/1976 16/10/1975   

Senegal 03/11/1977   05/08/1977 

                                                           
16

 A State becomes a Party to the Convention or an Optional Protocol when it signs and ratifies instruments or by adhesion. 
The first step in the process of becoming a party to a treaty is by signature. However, no prior signature is required if a 
country adheres to a Convention or Protocol. Many conventions or optional Protocol are indefinitely opened for signature. 
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The Convention on Migratory Species of Wild Animals (CMS) in 1979 for the 
conservation and management of migratory species. Administered by UNEP, CMS 
develops and promotes regional and global agreements related to specific migratory 
species, including whales and turtles. Aside from Cape Verde, all other countries have 
joined the convention. Of the 50 instruments affiliated with this convention, five 
memoranda or agreements relate specifically to CCLME area (Table 7) from which the 
most recent on migratory sharks was signed by three countries including Mauritania in 
February 2014. 

 

Table 7: CCLME Countries that joined CMS, affiliated and legal instruments that are relevant to the area 

                                              Coutries 

Conventions 

Gambia Guinea Guinea-
Bissau 

Mauritania Morocco Senegal Cape 
Verde 

 CMS: Accession / Entry into force 2000/ 
2001 

1993 1995 1998 1993 1988 - 

Memorandum of Understanding on 
the Conservation of Migratory Sharks 
/ Signature 

- 2010  - 2014 - 2010  - 

Agreement on migratory birds / 
Membership 

- 1999 2006 - 2012 1999 - 

Memorandum of Understanding on 
the Conservation of the Manatee and 
Small Cetaceans of Africa 

- 2008 
(SI) 

2008 
(SI) 

2008 
(SI) 

- - 2008 
(SI) 

Memorandum of Understanding 
concerning Conservation Measures 
for the population of eastern Atlantic 
Mediterranean Monk Seal (Monachus 
monachus) 

NP NP NP 2007 
(SI) 

2007 
(SI) 

NP NP 

Memorandum of Understanding 
concerning Conservation Measures 
for Marine Turtles of the Atlantic 
Coast of Africa 

1999 1999 1999 1999 2002 2002 2007 

CMS: Convention on Migratory Species of Wild Animals 

 

The CCLME Countries have concluded or acceded to conventions to stop the degradation of 

wetlands, protect migratory species that may be subjected to multiple attacks where they 

are at risk. They also ratified or signed international or regional agreements to reduce 

pollution, reduce the overexploitation of many fish species, to ensure the conservation of 

biological resources of the high seas and sea turtles (Table 8) and to prevent erosion of the 

marine and coastal biodiversity. Among these conventions, the first in order are the United 

Nations Convention on the Law of the Sea of 10 December 1982 and the Convention on 

Biological Diversity (CBD) ratified by all countries in the subregion. 



 

12 

 

 

Table 8: Major conventions ratified by the CCLME countries 

 
Conventions                     coutry 
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 the United Nations Convention on the 
Law of the Sea of 10 December 1982 

RA 
2007 

RA 
1996 

RA 
1987 

 RA 
1986 

 RA 
1985 

 RA 
1984 

RA 
1984 

Agreements on Straddling Stocks and 
Stocks Large migratory fish 

RA 
2012 

SI 
1995 

NC SI 
1995 

RA 
2005 

RA 
(?) 

NC 

International Commission for the 
Conservation of Atlantic Tunas (ICCAT) 

AD 
1969 

AD 
2008 

RA 
1979 

NC AD 
1991 

AD 
2004 

NC 

Convention on Biological Diversity RA 
1995 

RA 
1996 

RA 
1995  

RA 
1995 

 RA 
1993 

RA 
1994 

RA 
1994 

Convention on Marine Pollution RA 
1993 

RA 
1997 

RA 
2003 

NC RA 
2002 

RA 
1997 

RA 
1991 

Abidjan Convention NC RA 
2012 

PA 
(PC) 

RA 
2012 

RA 
1982 

RA 
1983 

RA 
1984 

RA : ratification : AD : adhesion ;  NC : Non Contractante ; SI : Signature ; (PC) : On Processus  

 

Other international frameworks are to be regarded as the International Whaling 

Commission, established by the International Convention for the Regulation of Whaling in 

1946. These frameworks have established a number of coordination mechanisms to 

contribute to sustainability marine and coastal resources. Some International NGOs are also 

very active in the protection of resources and their habitat. IUCN, for example, is leading an 

international consortium of organizations that assesses the state of the marine and coastal 

biodiversity on the basis of an extensive network of leading scientists scattered across the 

world.  

II. 3.2. National and regional conservation frameworks  

Early on, northwest African people depend intimately on their immediate natural 

environment for food, housing, or clothing. For these people, the environment, including 

animal and plant species found there, is also a source of inspiration that causes their 

wonder and respect. In many of these countries, the imbalance that has developed over 

time between the growing human demand and the capacity of its terrestrial environment to 

respond was the cause of a mass exodus of hundreds of thousands of farmers and nomads 

to the cities, especially toward the coastal towns. This situation was aggravated and 

accelerated by recurrent droughts (and accelerated desertification) and a population 

growth to about 2.5% per year.  

The exploitation of fisheries resources and the large number of industrial and commercial 

activities have pursued an unexpected appeal. For many of them sea fishing was the last 

chance of employment; and the state has either let or encouraged insertions in this field. 

This is the free access to the artisanal fleet, "considered" as low impact on resources and 
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habitats and placed, economically, as one of the strategic levers that contribute to reduce 

unemployment and fight against malnutrition.  

 

II.3.2.1. Policies and strategies of the conservation of environment, biodiversity 

and habitats  

In all concerned countries, a government department is responsible for public policy, 

natural resource management and monitoring, evaluation and environmental impact 

studies. This orientation gives more authority to the department in charge of the 

environment and therefore promotes its incorporation into sectorial policies. The idea of 

devoting to the environment a government department or agency has emerged in different 

CCLME countries:  

Morocco: Secretary of State at the Ministry of Energy, Mines, Water and Environment, 
in charge of Water and Environment;  

Mauritania: Ministry of the Environment and Sustainable Development;  

Senegal: Ministry of the Environment; 

Guinea: Department of the Environment, Water and Forests  

Guinea Bissau: Ministry of Natural Resources and Environment  

Gambia: Ministry of Forestry & the Environment  

Cape Verde: Ministry of Environment, Agriculture and Fisheries17  

 

These different departments and structure, recently created usually, identify and implement 

action plans and ambitious strategies which cover more specifically monitoring of the 

impacts of economic activities (mining, exploration and exploitation of oil, port facilities, 

agriculture, fishing, forestry ...) on biodiversity and the environment. These countries 

produce documents on the state of the environment and biodiversity of their country in the 

form of reports (Morocco18, Senegal19) or Atlas (Mauritania20 and Senegal21). These 

publications have accumulated several types of information and data value but are not 

systematic and their appearance is not regular.  

Also, national commitments to implement strategies for biodiversity conservation and 

consistent system of MPAs to protect biodiversity and its services are taken by the different 

countries.  

 

                                                           
17

 In most of these countries sea fishing, taking into consideration the importance of fishery 
resources and its social and economic benefits, is managed by a specific government department. 

18
 http://www.environnement.gov.ma/PDFs/rdeem.pdf  

19
 At March 31, 2014, only Senegal has already submitted its fifth report to the CBD  

20
 http://imrop.mr/publications/AtlasMaritime.pdf  

21
 http://svr-web.cse.sn/IMG/pdf/Atlas_sur_les_ressources_sauvages_au_Senegal.pdf  

http://www.environnement.gov.ma/PDFs/rdeem.pdf
http://imrop.mr/publications/AtlasMaritime.pdf
http://svr-web.cse.sn/IMG/pdf/Atlas_sur_les_ressources_sauvages_au_Senegal.pdf
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II.3.2.2. Policies and strategies for managing fisheries  

From the 2000s a new policy based on the development of fishery management plans (FMP) 

was recently established in Mauritania, Morocco, Senegal and The Gambia. It aims to 

address the basic problems of scarcity of demersal resources and erosion of biodiversity. If 

the principle of management by fishery plans is more and more developing, the 

implementation is very limited (PRSP, 2014). The proliferation of implicit or planned 

sectorial objectives (too numerous and not prioritized), often conflicting, not always 

compatible with the availability of financial, human and material resources of individual 

countries has limited the possibilities for action22.  

Morocco has privileged since 2007 to have a new development strategy for the fisheries 

sector called "Halieutis." It aims to promote the Moroccan fishing resources and triple the 

GDP sector in 2020. It also aims to modernize the various segments of the sector and to 

establish a system of sectorial governance, allowing a gradual transfer of power to the 

regions and to the private sector and an effective dialogue between the government and 

professionals in the fisheries sector. The sustainable use of resources and the promotion of 

responsible fishing is the primary focus of this new policy (Anonyme, 2011a).  

Gambia's fisheries strategy is also based on the establishment of FMP (The Fishery 

Management Plan of Sole is an example) for the conservation and an approach to improve 

the quality standards through product certification.  

In Guinea-.ƛǎǎŀǳ ŀƴŘ /ŀǇŜ ±ŜǊŘŜΣ ƛǘΩǎ ǘƘŜ ǎŜŎǘƻǊ ƳŀƴŀƎŜƳŜƴǘ Ǉƭŀƴǎ ǿƘƛŎƘ ŀǊŜ ǳǎŜŘ ǘƻ 

regulate the pressure on exploited stocks.  

Regionally, it is noteworthy that WAMU support a program aiming to the implementation of 

an action plan for sustainable fishing sector of artisanal fisheries. COMHAFAT and the SRFC 

coordinate projects targeting this region and to harmonize fisheries policies and coordinate 

scientific research with a specific interest in marine mammals and aquaculture in the case of 

COMHAFAT, species of small pelagic in the case of the SRFC. 

 

LLLΦ /ƘŀǊŀŎǘŜǊƛȊŀǘƛƻƴ ƻŦ ƳŀǊƛƴŜ ōƛƻŘƛǾŜǊǎƛǘȅ ŀƴŘ Ƙŀōƛǘŀǘǎ 

III. 1 Overall context of marine biodiversity  and methodology  

Although the ocean covers more than 70% of the Earth surface and covers more than 90% 

of the volume of its biosphere (O'Dor et al, 2010), the richness of the known marine species 

is only 4% of the global diversity (Benton, 2001) ; this is due to the pressure, cold and 

darkness (Menoui, 1998) and lack of studies. Its originality lies in the fact that it 

encompasses, in 97 branches (phyla) that have its 9 reigns, all forms of life (Table 9). 

 

                                                           
22

 In Mauritania, the objectives assigned to octopus fishery plan, already implemented, would be achieved at only 20% 
(Kanidjan and Wilson, 2014). 
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Tableau 9: Global status of the biodiversity (Source: www.worms.org, 2014) 

Sub-
divisions 
reigns 

Animal Vegetable Mushrooms Protozoa Bacteria Chromista Archaea Virus Bota 
incertea 
sedis 

Total 

Phylums 31 8 5 8 27 11 3 3 1 97 

Taxons  503124 26396 2715 1789 4305 40477 235 584 28 579626 

Species 35095 18508 1569 797 2053 2827 119   60968 

 

With the exceptional levels of phyla found in the oceans, the marine biodiversity has several 

major features (Ifremer, 2010). The earth is home to a diversity of habitats which includes 

thirty five phyla of animals, fourteen of which are endemic to the marine field, compared to 

eleven phyla of terrestrial habitats (Boeuf, 2007).  

In general, the marine and terrestrial global biodiversity remains largely unknown (Sala and 

Knowlton, 2006). It is estimated between 5 and 30 million species. Some very large 

Research projects as the one undertaken in the Gulf of Mexico23 have refined this incredible 

range. This project has allowed to identify 15 419 species in 40 phyla of microbes (Fautin et 

al, 2010).  

Obviously search strategies, operations and conservation are not the same if you have a 

marine biodiversity of 100,000 or 2,000,000 species. Indeed, the marine diversity is 

estimated to less than 280,000 species equivalent to 15% of the counted species but 

unidentified (1.9 million; Boeuf, 2007). On the scale of EEZ statements, inventories of 

marine and coastal biodiversity remain modest. In Japan, a developed country whose 

traditions and culture are inextricably linked to the sea, 33.629 species are reported in the 

waters of that country (Fujikura et al, 2010), in which the area of the EEZ approaches the 4.5 

million square kilometers. According to these authors, the total number of species identified 

but undescribed is at least 121,913 living creatures. This brings the total to 155,542 species.  

In the CCLME zone, the first true recently accessed is the one driven by the Kingdom of 

Morocco, which estimates the marine fauna of Morocco to 7100 species (Menoui 1998). 

Fifteen years later in 2013, the figure 7825 of species, from which 7136 are animal species 

and 689 plant species is advanced (CCLME, 2013). So, 36 species are new compared to the 

prior census. The Advances estimations from other countries in their reports24 to the CBD 

estimates are substantially undervalued and are not precise since in general, inventories do 

not distinguish marine and coastal species from continental species. We are talking, for 

example, about reptiles and mammals without distinction between those underwater and 

those continental, with the notable exception of the Cape Verde Islands.  

                                                           
23

 just before the very sinister episode of pollution caused by the explosion of the Deep Horizon platform in 2010 and has 
certainly had a negative impact on the biodiversity 

24
 This tool, despite the coaching to have an easily exploitable to have reports and comparable across countries 

and region data format remains very useful in its current edition. The admissibility of the report is not made on 
the basis of an assessment by an independent third party. Also the skills that these reports need, are generally 
lacking in the region and or are not associated with the production of reports. 
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In this context, assessing the diversity of life in the vastness of the Northwest African 

Atlantic Ocean, from viruses to large marine mammals, is a real challenge:  

Overall, the state of knowledge of the area is quite patchy or, in many cases, 
inadequate.  

The volume and quality of data are highly variable, depending on the country of taxa 
and their size, economic importance and / or known or suspected ecological species 
and the availability of references when they exist.  

This is a research work that cannot be finished in timeframes expertise. The time 
involving taxon names checks, exploitation of multiple databases and comparison to 
national and regional scales is enormous. It requires the mobilization of experts from 
various backgrounds of the living world.  

Biodiversity includes genetic diversity, species richness and heterogeneity of 
ecosystems or habitats. These three components, intimately related, cannot be 
regarded as mere physical units that can be studied individually. Also, the concept of 
biodiversity is somewhat abstract and even mythical (Marbef, 2009).  

 

Taking head-on the situation, the characterization of biodiversity of CCLME wants to be the 

most accurate and most comprehensive of which is possible with current knowledge. The 

methodological approach adopted for the characterization of marine and coastal 

biodiversity in CCLME is summarized in Figure 3. 

 

Figure 3: Methodological census of marine and coastal biodiversity in the region CCLME 

 

The data collection is based on official country reports, theses, scientific publications and 

nearly 500 consulted references. It is also increasingly supported by mobilization and 

exploitation of the major specialized international databases (about a dozen). This lets you 



 

17 

 

group data often inaccessible and makes the best estimation of the total number of marine 

species in the waters of the area, providing an essential support of knowledge in a context 

where climate change is significant and species transfers, including invasive nature, are 

increasingly common.  

One of the first points of the biodiversity characterization is to make inventories. It is, in this 

case, to try to create a list of marine species most comprehensive and accurate as possible, 

ranging from bacteria to mammals and encountered and described in each of the countries 

covered by the Canary Current (Morocco, Mauritania, Senegal, Gambia, Guinea-Bissau, 

Guinea and Cabo Verde). The information will then be presented in the way to facilitate 

decision making at the national level25 but also at regional26 and international levels27. The 

Biodiversity in the Canary Islands28 (110 km from the nearest coast of Africa) was also 

regarded as belonging to the CCLME, in a comparative test objective; this area is among the 

best studied. 

 

III.2. The state of marine biodiversity in CCLME countries  

In practice, the characterization of biodiversity is to count the species in a region, a country 

or region. It is therefore based on inventories and covers, in this case, the different phyla 

(Animal, Plant, Fungi, Protozoa and Bacteria) of marine life.  

In order to conserve and enhance biodiversity, inventories of species (species richness) 

distinguish endemic species, species identified but not described and introduced species 

(including invasive species). The inventory is then linked, especially for groups directly 

exploited by humans or undergoing degradation of their habitats, to data from the IUCN 

Red List to determine the conservation status of species, especially when they are 

vulnerable or in danger.  

In the marine field, taxonomy, base of the biodiversity inventory, is a complex discipline 

sometimes confusing, especially for some smaller groups with an extraordinary diversity and 

which are vaguely known by generalist Scientifics. This confusion is intensified when new 

species and subspecies are described or if varieties elevated to the rank of species appear 

and when the real taxonomists themselves and taxa specialists do not agree on filiation, 

despite the successful use of Barcoding and genetics techniques. In this case, navigate 

between the lists of synonyms and invalid names, is a real obstacle course. Work is still at 

hand if a dozen or a hundred taxa are to be treated. But when the number of species 

                                                           
25

 It should also be noted that marine biodiversity in areas beyond national jurisdiction is currently at the heart of various 
international negotiations, including processes organized under the auspices of the General Assembly of the United Nations 
(Druel et al, 2012) . 

26
 The regional level is now the most operational level and the progress in regional frameworks could positively influence the 

discussions in international forums (Druel et al, 2012). 

27
 The state of knowledge of marine biodiversity in all countries of the region is not homogeneous, this is due to the history, 

the intensity of the research, the effort and various compilations; but also economic and institutional capacity of each one of 
them. 

28
 This is the case of the islands of Lanzarote and Fuerteventura 
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overpasses the tens of thousands and covers different countries, the challenge becomes so 

enormous.  

For example, the high phylogenetic arthropod level is an intense field of research, especially 

due to the hegemony of molecular data. For crustaceans for example, the application of 

molecular biology is in its infancy and not all groups have received the same attention yet. 

However, several emerging results are clearly in contradiction with morphology studies 

(Koenemann et al, 2010). Thus, the hermit crabs Trizopagurus rubrocinctus (Forest and 

Raso, 1990), described as a new species of Cape Verde (see Part Cape Verde) is actually 

called Ciliopagurus caparti following the Barcodes results in a website dedicated to the west 

African marine invertebrates (http://miwa.b.uib.no/category/crustacea/ access, May 21, 

2014). 

Also, having reviewed the biodiversity in key branches across CCLME, country level is 

discussed through examples of Cape Verde and Mauritania; an example that is to be further 

developed in other countries. The choice of these two countries is based on their rather 

central location and the insular nature of Cabo Verde, very important for the study of 

biodiversity including endemism.  

 

III.2.1 General Inventory  of marine biodiversity in the CCLME  

 

The evaluation of the state of marine biodiversity in the region CCLME has to list 14095 

marine taxa distributed in thirty phyla. The list of taxa by phulm is given for all countries 

CCLME in Appendix 3. For reasons of huge space that this appendix may occupy in the 

document, but also to facilitate its use as a file, it is presented in a CD that accompanies the 

study document. 

Based on this list CCLME, the number of taxa per country and per phylum was synthesized 

and presented to table 10.  

 

Table 10: Number of taxa (without duplicates) by phylum and country 

Groups Morroco Canary 
Islands 

Cabo 
Verde 

Mauritania Senegal Gambia Guinea-
Bissau 

Guinea CCLME 
Region 

Animal Kingdom  

Annelids 352 152 2 38 54    442 

Arthropod 2077 1226 71 622 117 28 60 67 3138 

Bacteria  16 93       105 

Bryozoan  131 4 1 1 1   136 

Chaetognaths 31 25       37 

Chordates 864 853 778 910 749 549 650 690 1887 

Cnidarians 431 262 56 36 3 1  1 637 

Echinoderms 167 93 41 35 16 15   280 

Lophophorates 402   1     402 
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Mollusks 1616 1315 192 324 92 8 24 7 3048 

Nematodes 1 412 19 5     437 

Flatworm 28 48       74 

Porifera 307 161 74 41 72 13 1 34 555 

Protozoa 571 37  38 270  62 62 835 

Sipuncules 33 6       34 

others phyla 30 51 1 1 2    25 

Vegetable Kingdom  

Alguea 808 1201 411 346 352 133 7 28 2109 

Seagrass 3 3  2 2    4 

Mangroves    3 7 7 6 7 8 

Total 7737* 6069 1649 2403 1737 755 810 896 14095 

*Original list counts 7825 taxa, the revision of this figure downwards is related to treatments on acquired bases and helped correct a large 
number of transcription errors and synonyms.. 

 

The inventory thus produced is an opportunity to update existing lists taking into account 

comprehensive review of scientific papers and reports and exploitation of international 

databases (aol.org; ... marinespecies.org.).  

To make the results accessible to the majority of parties in the region (policy makers, 

elected officials, civil societies ...) a general taxonomy was adopted for this synthesis at the 

CCLME scale. The important groups, in terms of diversity and services provided to mankind, 

are analyzed. These include algae, zooplankton (mainly composed of arthropods), mollusks 

and chordates with fish, marine mammals, turtles and birds.  

 

III.2.1.1. algae  

This group counts the microalgae and macroalgae. 

III.2.1.1.1. Microalgae (phytoplankton)  

The Phytoplankton (or microalgae) is the basis of ocean productivity and conditions through 

its importance the structuring capabilities of the entire trophic network. The Phytoplankton 

is found mainly in areas where light penetration is sufficient for photosynthesis. The 

phytoplankton community is dominated by Dinoflagellates and Diatoms. The richness of the 

Northwest African coast in small pelagic fish, which are generally herbivores, is well known 

and is under the close dependence of the importance of phytoplankton.  

On these microscopic plants, we should note that the studies in the region are 

discontinuous and involve areas often very localized.  

Data for the Dinoflagellate species are available for Mauritania, Senegal, Gambia and Guinea 

in http://www.gbif.org/. In this base 33 species and six genera are determined. These 39 

taxa are encountered in Senegal whose waters contain four species not present in the 

waters of other countries, 34 in Guinea, Mauritania 27 and 25 in the Gambia. A first 

inventory by CRODT, based on 7 scientific surveys (Dia, 1983), identified only 6 species of 

Dinoflagellates.  
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The hydrological contrast is reflected in the quantitative and qualitative distribution of 

phytoplankton on the Mauritanian coast (Reyssac, 1982). In the Baie du Levrier (Northern 

Mauritania), there are areas of high phytoplankton productivity which are among the most 

fertile in the West Coast of Africa, but waters poor in phytoplankton also exist in this bay. 

Up to 11 millions of cells/liter was found in the north part of this bay. However the waters of 

the .ŀƛŜ ŘΩArguin are particularly poor in phytoplankton. Some Dinoflagellates are mostly 

enfeoffed to the warm waters of the bay. This is the case of Prorocentum micans, Ceratium 

furca and especially Gymnodinium galatheanum. 

 

 

 

In Morocco, Ben Abdellouahad (2006) mentions the presence of 307 species of plankton 

from which 36% of Dinoflagellates (110 species) in the estuary of the Bouregreg near Rabat. 

He points out the presence of the cyanobacteria Arthrospira platensis, which enjoys great 

nutritional and medical interest. Cyanobacteria are very infrequent on the Mauritanian 

coast (Reyssac 1982). Still in Morocco, but further south, Fraikech et al (2005) found 100 

taxa of Dinoflagellate in the Agadir area.  

Some phytoplankton species of the class of Dinoflagellate and genus Dinophysis, 

Alexandrium, Gymnodinium in Morocco but also species like Karenia mikimotoi, 

Prorocentrum micans and Gyrodinium spirael can potentially produce dangerous toxins for 

shellfish consumers (Moulaye et al. 2011 and Ben Abdellouahad, 2006). According to these 

Figure 4: Microalgae of the Pediastrum genus 
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authors, no development of phytoplankton blooms was observed during periods of study in 

the concerned areas. Moulaye et al (2011) note, that the temporal dynamics of these 

species show that the maximum cell densities are observed during the offseason. Reyssac 

(1983) observed in the same area of the Baie du Levrier, in the early 1980s, that these 

species can grow significantly during the warm season (900 000 cells/L). In Mauritania, 

following testimony from IMROP scientists embarked on several research vessels limited 

cases were observed not only near the shore but also several miles wide, often in calm 

weather. Artisanal fishermen, who have seen them from time to time, mention that they 

have a great effect on fishing, the latter becoming bad at the onset of these waters. 

 

 

Figure 5: Distribution of events in 1970 (left map) and 2009 (right map), respectively, where paralytic toxins were detected in 
shellfish and fish, providing circumstantial evidence for an extension in the distribution of these agents (According to Medlin 

and Cembella 2013) 

The largest biomasses tend to be predominant in the high altitudes. But the phenomenon of 

harmful algae gaining momentum (Fig 5) may have impacts on both marine and coastal 

biodiversity and local communities. While this phenomenon seems limited in the 70s to the 

north of the Atlantic in 2009, it is reported in our studied area, Morocco and Mauritania. 

This spread further south and the frequency of observations appear to be related to the 

transport of alien species in ballast water, but also to changes in ocean currents (and 

Cembella Medlin, 2013).  

In the CCLME, the phytoplankton community consists mainly of Dinoflagellates and 

Diatoms. The number of species seems to decrease from north to south. This microscopic 

plants, in upwelling areas live on the borders of the upwelling area, have a spatio-seasonal 

dynamics closely related to environmental factors (Semoue, 2010, 1983 and Reyssac Dia 

1983) and therefore to the biological, physical and hydrological ecosystem components. 

Changes in the plankton population, species composition, with the possibility of 

development of toxic algae for marine species and men, have impacts on higher trophic 

levels organisms, such as small pelagics, with significant environmental and economic 

consequences. Scientific study, as part of a regional program has both a scientific, 

ecological, economic and social dimensions. It is one of the priority projects for the region. 

Rather considered as basic research, it has been neglected by the various institutions 

brought more to the targeted research. 
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III.2.1.1.2 Macroalgae  

Treatment of AlgaeBase database shows that algal diversity for marine areas of the 8 

countries (including the Canary Islands / Spain) amounts to 1162 species with a very wide 

variety of forms. Higher algal diversity is observed in Morocco (Mediterranean part probably 

included) and Canaries Islands. Guinea Bissau and Guinea are characterized by a very limited 

number of algae species already listed and identified. If species diversity is remarkable, its 

distribution in the 8 countries seems quite surprising. Only two species are reported to be 

common to all the countries studied. However about 65% of this list (752 species of algae) 

are reported in only one country at a time, 18% in two countries at once. Thus, 59% of 

marine algal species reported in Morocco (325 species) are specific to the maritime area of 

the country (not reported elsewhere in the country CCLME). The fact that the original 

database does not distinguish between those Atlantic and Mediterranean species does not 

conclude at this stage. Other studies mention, however, that the species present in the two 

facades of Morocco are similar enough to the Chlorophyceae (Benhoussine et al, 2001).  

 

In Cabo Verde, 45% of species (197) marked in this country, are reported in any other 

country in the region considered. Islands, such as Cabo Verde, are known for their high 

proportion of endemic species (Sarkhan and Durzo, 2013). However, we cannot confirm 

that all of these species are endemic to these islands that dozens of these species are 

reported elsewhere in other parts of the world. Obviously, the Cape Verde Islands are a "hot 

spot" of the planet.  

The size of the algal flora in Guinea and Guinea-Bissau, as reflected in AlgaeBase, is 

obviously greatly underestimated. The fourth report to the CBD by the Guinean government 

in 2009, mentions 86 species of algae. However it was not distinguished between marine 

species from those on land.  

At CCLME scale, algal richness found in this compilation is showing a general decreasing 

gradient from north to south (except for Senegal which species diversity is higher than in 

Mauritania). Lack of knowledge and works generally limited to certain large groups 

(Chlorophyceae Morocco, Benhoussine et al, 2001), or to very specific areas such as the Cap 

Blanc in northern Mauritania in 1977 (Lawson and John, 1977) and the Banc d'Arguin in 

1991 (Coqueugniot.1991), reveals the former, fragmentary, insufficient and rare available 

informations. Thus, Lawson and John (1977) conducted their study on Cape Blanc only in 

November 1975. These authors described 188 species of algae and only 23 species 

identified to genus. According to these authors, it is quite interesting to note that the 

comparison of 97 species of marine algae of the Cap Blanc, only 21 (about 1/5) are common 

to both east and west sides29. For these authors, the Cap Blanc seems to represent a 

boundary between the temperate algae flora of North West Africa and subtropical 

transitional flora, from Mauritania and Senegal to the south.  

 

                                                           
29

 Unlike modes, fought for the west bank and calm to the shore, is certainly something. 
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The species Gelidium sesquipedale is already industrially exploited in Morocco and 

contributes greatly to the economy of this country where it is in danger of overexploitation 

(Zidane et al, 2006). Commercial use of algea in other countries is limited. In Senegal
30

, the 

compost made from red algae increases crop yields as well as the quantity and quality of 

feed. The stem of the sorghum produced with compost seaweed has more taste than 

ordinary stem sorghum (Anonyme, 2006).  

 

The inventory analysis performed provides guidance on overall structure and consistency of 

the algal flora in the maritime area CCLME, specifying its taxonomic spectrum. Always on 

the scale of this large marine ecosystem, the geographical distribution of algae indicates 

substantial differences in the diversity of species and probably a degree of "endemism" to 

the various maritime zones of the countries considered. The greatest diversity of algae was 

observed in Canary island and Morocco. The highest degree of endemism for algae country 

seems related to its overall richness in algal species. The current lack of "phycologists" 

trained remains a major obstacle to progress in this field. Indeed, algae taxonomists are very 

rare at the regional level. Fortunately there has some. Faye et al (2004) described a new red 

alga Meristotheca dakerensis (Solieriaceae, Gigartinales), endemic in Senegal based on 

samples collected near the island of N'Gor. This citizen of the region seems to specialize in 

this genre, as he discovered in Japan with his team a new species Meristotheca imbricata 

(Faye et al, 2008).  

 

III.2.1.2 Zooplankton  

It plays a central role in the food chain by linking microbial flora at much larger organisms 

such as small pelagics. The larvae of these particular fish feed primarily on phytoplankton 

and zooplankton. The distribution of fish stocks along the West African continental shelf 

recalls that of zooplankton (Binet, 1983). The abundance of these organisms is therefore 

fundamental to the development of the populations of these resources (Hernandez-Leon et 

al, 2007) that are strategic for the countries of CCLME. Also, Zooplankton plays a "pivot" role 

in biogeochemical cycles.  

In the Canary Current area, copepods are the most important group during an annual cycle, 

representing between 82.5 and 87% (Hernandez-Leon et al, 2007). According to these same 

authors, other groups such as Ostracod can reach values of 8% and 12%, while Cladocera, 

Pteropods and Euphausiid larvae represent no more than 1%. In upwelling areas, 10 or 

more generations can be produced annually, depending on the water temperature, the 

availability of food and duration of the upwelling season (Peterson, 1998).  

Off Cape Ghir (31 ° N), 86 copepod species were identified, belonging to 41 genera and 26 

families (Salah et al, 2012). In this area of the Canary Current, the number of species of 

                                                           
30

 Note that in Senegal, JICA is conducting the Project « tǊƻƧŜǘ ŘΩ9Ǿŀƭǳŀǘƛƻƴ Řǳ tƻǘŜƴǘƛŜƭ ŘŜǎ wŜǎǎƻǳǊŎŜǎ !ƭƎŀƭŜǎ 

au Sénégal (PEPRAS) » that lasts on the period from 2013 to 2015. This project is intended to present marine 
aquaculture of alga as alternative to fishing. 
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copepods is generally the same from one period to another (Hernandez-Leon et al, 2007; 

Salah et al, 2012), but the contribution of each species changes. For the period from May to 

June, the genera of copepods were Clausocalanus (33%), Oncaea (24%) and Oithona (16%). 

These three genera, together with Temora and Paracalanus, constituted 83% (Hernandez-

Leon et al, 2007). 

Comparative study of copepods inhabiting upwelling ecosystems of Cape Ghir (Morocco) 

and Cape Blanc (North-Mauritania) was conducted. 187 different species are determined for 

this Central Northeast Atlantic region, including Diaixis pigmae in Morocco and Cape Blanc 

and Temora longicornis in Cape Blanc.  

Comparing this faunal inventory with those in neighboring areas highlighted its 

biogeographical identity, marked by the southern limit of distribution of Calanus 

helgolandicus and Oncaea curra (Boucher, 1982a). In general, species, proportions and 

dominant forms are similar for African northwest regions that were studied.  

We must emphasize the low diversity of these assemblages, a conventional situation for 

productive ecosystems and almost the mono-specificity of families and genus listed 

(Boucher, 1982a). That is clearly expressed in dominant taxa, representing at least 80%.  

 

Another important fact is the presence in significant numbers on the continental shelf of 

deep species, as Eucalanus crassus, Rhincalanus nasutus, Euchirefla messinensis and 

Aetideopsis carinata and oceanic species such as Metridia lucens (Boucher, 1982b).  

 

The quantitative structure of copepods and the importance of species from each other vary 

considerably from sea area to another and, within the same sea area, from region to 

another. Thus, for example the most dominant species on the Atlantic coast of Morocco are 

A. clausi, C. helgolandicus and C. typicus and, again in Atlantic waters, but of Senegal and 

Ivory Coast, the most abundant copepod is essentially Calanoides carinatus (Binet, 1983; 

Diouf, 1991).  

For the last author, unlike other areas of northwest Africa, zooplankton of Senegal that 

include 180 species is very diverse; Copepod species which occur throughout the year are 

Eucalanus spileatus, E. subtenuis, Euchaeta marina, Scolecithrixdanae, Temoras tylifera, T. 

turbinata, Centropages chierchiae, Candacia pachydactyla, C. curta.  

For the same area, the differences observed between the results come from a different 

hydrological and meteorological context. There are 747 species of copepods in the area of 

the Cape Verde Islands, Canary Islands, Madeira, Azores, Ibero-Moroccan Bay and Bay of 

Biscay (Razouls et al, 2014).  

 

III.2.1.3. Molluscs  

In CCLME area, the phylum of marine mollusks is composed mainly of three classes: Bivalves 

(clams, oysters and mussels), Gastropods (volutes, murex) and Cephalopods (octopus, 

cuttlefish and squid). Cephalopods, particularly octopus, are fished in several countries 
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CCLME (Morocco, Mauritania, Senegal, Guinea Bissau and Guinea) both by artisanal and 

industrial boats. Volutes are also caught in Senegal and more recently in Mauritania. 

Bivalves, although well represented in terms of species and biomass in the marine area of 

the region (300,000 tons as an annual exploitable potential for clams in Mauritania), are 

little exploited, because of high levels of cadmium probably of natural origin in Mauritanian 

clam. This is not the case for bivalve aquaculture who knows some particular development 

in Morocco and Senegal and more recently in Mauritania.  

In addition to their important economic and social role, molluscs, particularly bivalves can 

be used as indicator species of the state of pollution that affects the environment. They also 

identify changes in the structure that are related to the disturbances in ecosystem 

environment. Despite the relative ease of taxa determination and the accessibility of these 

coastal species, this benthic macrofauna remains incompletely understood (Seck, 1996). For 

this author, mollusks are the most important group of the benthic coastal invertebrates in 

the Senegalese coastal area, with 78 species, followed by polychaete.  

At the African area from Cap Blanc to Angola, distribution of 1449 benthic species was 

analyzed (Le Loueuf et von Cosel, 1998). This assemblage is dominated by polychaete (606 

taxa), less sensitive to environmental conditions, followed by bivalves (380 species). Species 

richness of molluscs, is significantly higher in areas where upwelling occurs, particularly at 

Cap Blanc where species exchange are done both with the temperate areas located further 

north and tropical areas more south (Le LOEUFF et von Cosel,  1998). These upwelling 

regions are well known for their high productivity, rich fishing resources and the existence 

of important fish nurseries.  

The diversity of invertebrate species is almost the same in the tropical and temperate 

Atlantic (Le LOEUFF et von Cosel,  1998).  

Worldwide, all 14 species listed in critical categories (risk of extinction or endangered) are 

endemic in Cape Verde or Senegal. The three critically endangered species are endemic to 

the archipelago of Cape Verde. The threats come primarily from habitat loss, human 

disturbance, especially of urban pollution, tourism and coastal development. This risk level 

is equivalent to that observed for terrestrial and challenges the widely held view that 

marine species are less susceptible to extinction than terrestrial species (Peters et al, 2013).  

 

III.2.1.4 The chordates  

Undoubtedly, this is one of the best-known groups as it includes fish, marine mammals, sea 

turtles and seabirds.  

III.2.1.4.1 Fish  

Fortunately knowledge of the biodiversity of the marine realm is relatively better for larger 

organisms such as fish.  

Given its direct economic and social importance, biodiversity species of marine and coastal 

fish is long followed. Knowledge of the geographical distribution of species is crucial for the 
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purposes of conservation and management of biodiversity (Margules and Pressey, 2000). 

According to the Fishbase database (fishbase.org access April 20, 2014) 1288 fish species31 

belonging to 235 families are reported in the CCLME. This diversity is unequally distributed 

between the maritime zones of the countries of the region. The database was analyzed for 

each of the seven countries. Thus, 23 families are represented by only one species. The 

marine fish richness of Morocco, Cabo Verde and Senegal, with respectively 676, 670 and 

659 species, is slightly lower than in Mauritania (699 species). But in the first two countries, 

many of the species are rare or endemic if reasoning closer to CCLME area. One third of this 

species richness, i.e. 396 species is reported only in one country at a time. As in the case of 

macrophyte algae, Morocco and Cape Verde are distinguished by the presence of 169 and 

124 rare or "endemic" species. Senegal and Mauritania, shows a comparable level of 

"endemism", but still medium. No species is found only in The Gambia. With 11 and 12 rare 

species, Guinea and Guinea Bissau express relatively low "endemism".  

Some 160 species (13%) are encountered simultaneously in all of the CCLME countries 

(Table 11) 

 

Table 11: Comparison (through Fishbase list) of co-occurrences between fish species between countries of the 
region CCLME 

 Occurrence Cape 
Verde 

Gambia Guinea 
Bissau 

Guinea Marocco Mauritania Senegal Total % 

In seven countries 172 172 172 172 172 172 172 172 14 

In ten countries 101 164 163 162 75 160 165 165 13 

In five countries 68 90 115 106 22 81 113 119 9 

In four countries 64 42 70 62 55 78 85 114 9 

In three countries 58 17 37 37 61 77 49 112 9 

In two countries 78 4 21 21 118 101 39 191 15 

In one country 129 1 12 18 173 30 36 399 31 

 Total 670 490 590 578 676 699 659 1272 100 

 

For species present in both countries, the largest co-occurrences are observed between 

Morocco and Mauritania (68 species in common), then between Morocco and Cape Verde 

(22 species in common), between Senegal and Cape Verde (15 species), between 

Mauritania and Senegal (9 species) and between Mauritania and Cape Verde (6 species). 

Cape Verde appears to share species with Morocco, Mauritania and Senegal, showing that 

the fish fauna of this islander country maintains some connection with that of the continent.  

 

The Taaningichthys minimus species occurs in Morocco and Senegal, but not between the 

two in Mauritania. This oceanic species of myctophids, widely distributed in the Atlantic 

                                                           
31

 This list was supplemented with data collected by Nansen Fridjoft surveys conducted under the CCLME particularly for 
Cape Verde islands and Mauritania. 
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Ocean (www.fishbase.org), shows indeed a disjoint distribution between 30°N and about 

14°N. This would be the case for many other species, due to lack of in-depth studies.   

 

III.2.1.4.2 Marine mammals 

Adequately documenting the presence and spatiotemporal distribution of marine mammals 

in the CCLME region is a necessary step to protect these animals quite vulnerable to 

offshore oil development and human activities (fishing, exploration, another type of 

pollution, navigation ...) (Myers and Worm 2003; Pinela and al.2010). Mammals are at the 

top of the food chain. As such, they play a very important role in structuring marine 

ecosystems. They are also indicators of the health of these ecosystems.  

Already Duguy (1975) censed, based on personal observations or reported in the literature, 

particularly in Senegal, twenty species in the Mauritanian-Senegalese area. This author was 

surprised by the size and diversity of cetaceans in this very specific area, because of the 

particular ecological conditions, including upwelling, which supplies very abundant food.  

Despite research efforts during the past four decades, studies and censuses of these marine 

mammals grew very slowly and the number of species reported always revolves around 

their twenties. Historically, Senegal is a West African country where the studies of cetaceans 

are the oldest and most exhaustive. Waerebeek et al (1998), based on field work carried out 

for the period 1995 to 1997, were able to determine 18 different species of marine 

mammals.  

For Jann et al (2003), more than 17 species of whales and dolphins are found in the 

archipelago of Cape Verde islands. The population of North Atlantic Megaptera 

novaeangliae uses the Cape Verde Islands to breed.  

Cetaceans of Ghana and the Gulf of Guinea receive, until recently, little attention 

(Waerebeek et al, 2009). Periodic monitoring of bycatch of artisanal fishing in seven 

Ghanaian artisanal ports and at some landing sites confirmed, for the period 1996-2004, the 

occurrence of 18 species (17 Odontocetes and 1 Mysticetes) in this area .  

The number of species encountered in dedicated surveys covering area of many countries, 

generally do not exceed ten. Thus, since 2002, the Guinean Ministry of Fisheries and 

Aquaculture, in collaboration with the Japanese Institute of Cetacean Research, organized a 

series of campaigns for whale watching in West African marine waters. Scientists from 

Guinea, Guinea Bissau, Mauritania and Senegal participate in these surveys even when they 

do not take place within their EEZs to enable scientists from developing countries to get the 

necessary expertise in particular in terms of identification of species. The last Guinea Gulf 

survey, carried out in March 2013, has seen a dozen species (Wagué, 2013).  

Another scientific surveys in the early 2000s, observed eight species of cetaceans in the 

Mauritanian EEZ. Common dolphins were most abundant representing more than 75% of all 

cetacean sightings (Woodside, 2003). This survey shows that the area of the border of 

Mauritania continental shelf has the greatest variety of species of cetaceans. The results 

suggest that this area can be visited by other species in other seasons.  
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Recent summaries of mammal species of CCLME show a number ranging from 26 to 35 

species. Thus, Perrin and Waerebeek (2012) reported 26 species for CCLME countries, but 

the UNEP/CMS report cited a total of 32 species (Table 12) within CCLME countries. It 

should be emphasized that the list of 34 species of cetaceans in the area stretching from 

Mauritania to Angola (Weir et al, 2011) includes some species not listed in UNEP/CMS 

(2012). Based on these two main sources, the overall number of marine mammal species 

listed to be present in CCLME is 36 (table 12). 

 

Tableau 12: Mammal species reported in the CCLME region (UNEP / CMS, 2012) 

  Species Morroco + 
Sahara 

Canary 
islands 

Mauritania Cabo 
Verde  

Senegal Gambia Guinea-
Bissau 

Guinea Occur 
rence 

N
o

rt
h

 t
e

m
p

e
ra

te
 

s
p

e
ci

e
s 

Hyperoodon ampullatus               2 

Mesoplodon bidens               2 

Mesoplodon europaeus               2 

Phocoena phocoena               2 

T
ro

p
ic

a
l s

p
e

ci
e

s 
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 

Pesoplodon densirostris              3 

Feres a attenuata              3 

Globicephala 
macrohynchus 

          6 

Grampus griseus          7 

Lagenodelphis hosei               2 

Peponocephala electra             4 

Pseudorca crassidens                1 

Sousa teuszii           6 

Stenella attenuata              3 

Stenella cly mene              3 

Stenella frontalis            5 

 Stenella longirostris            5 

Steno bredanens is            5 

so
u

th
 t
e
m

p
e

ra
te

  

sp
e

ci
e

s 

Mesoplodon grayi                 0 

Mesoplodon layardii                 0 

Cephalorhynchus 
heavisidii 

                0 

Lagenorhynchus 
obscurus 

                0 

Lissodelphis perenii                 0 

a
n

ti-
 

tr
o

p
ic

a
l 

sp
e

ci
e

s 

Mesoplodon mirus                1 

Globicephala melas            5 

c
o

sm
o

p
o

lit
a
n

  

sp
e

ci
e

s 

Kogia breviceps             4 

Kogia sima                1 

Ziphius cavirostris            5 

Delphinus capensis              3 

Delphinus delphis            5 

Orcinus orca           6 
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Stenella coeruleoalba             4 

Tursiops truncatus         8 

 Species Number 10 19 16 14 21 7 7 9 32 

 

The north temperate species are represented by four taxa harbor porpoise Phocoena 

phocoena, the Senegalese area which forms the southern boundary (Figure 6) 

 

Figure 6: Distribution of Harbour porpoise Phocoena phocoena 

 

The porpoise is typically coastal (Marcuzzi and Pillar, 1971). It usually frequent waters where 

the surface temperature does not exceed 17 ° C.  

For the Atlantic, its range extends from the far north of the Atlantic to Dakar (Cadenat, 

1959). The species also seems rarer in Morocco than in Mauritania and Senegal, due to the 

presence of "upwelling" in which it finds the cool waters that suit them (Duguy 1975).  

The population of the monk seal, Monachus monachus could be vulnerable on land where it 

moves by crawling and marine environment with the risk of accidental capture by fishing. 

Fortunately, the difficulty of access to his favorite area and inhospitality of the areas 

adjacent to its terrestrial habitat facilitates its protection. Indeed, the indwelling of the coast 

for the man, the very high biological productivity of the coastal upwelling and the presence 

of biotope enabling reproduction of the species (cave), explain its significant presence (and 

Francour al. 1990). The number of individuals identified in the caves and the rest of the 

peninsula is very variable according to the authors, the counting technique and the number 

of caves visited (Ould Samba et al, 2013) and the period. It ranges from 60 individuals in 

1987 to 317 individuals for the period 1993-1996 (Forcada et al., 1999). The population was 

reduced to 109 individuals, following a massive natural mortality in 1997 (Forcada et al., 

1999).  

The significant improvement in the monk seal population, following a careful and close 

monitoring operated by national and Spanish NGOs and the establishment of protection 

measures offer hope that the future of this important colony, classified endangered, should 

be able to maintain stability in the years to come.  
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Currently, the colony seems then being in reconstitution, the number of individuals reached 

300, due to an increase in births from 33 in 2002 to 50 in 2010 (Ould Samba et al, 2013).  

With 13 species, the tropical taxa are the best represented in CCLME area (Table 12). Only 

three tropical species are reported in the Moroccan area against 8 in Mauritania. All the 13 

species are listed to be in the Senegalese EEZ. Their presence in other countries in the 

southern region (Guinea Bissau and Guinea) is limited likely because lack of studies. Some of 

these species deserve special attention. This is the case of the Atlantic humpback dolphin 

(Sousa teuszii), a species endemic to tropical and subtropical west African waters, from the 

southern of Morocco (Sahara) to Angola (Weir et al., 2010). The northern limit of 

distribution of the species, formerly in Cameroon, was extended to Senegal and finally to 

the Sahara (Duguy, 1975). Repeated observations of Sousa teuszii were done in channels of 

Banc d'Arguin Islands, north of Cape Timiris (Mauritania).  

The distribution of this specie is apparently discontinuous, since it is not reported as in 

Ghana (Waerebeek et al, 2009), probably as a result of decades of bycatch and habitat 

degradation.  

 Several factors make the Atlantic humpback dolphin highly vulnerable32 to human activities 

(Weir et al, 2011): (i) observed in a limited geographical area; (ii) met exclusively in waters 

of developing countries; (iii) occupying a strictly coastal habitat; and (iv) having a small 

overall size of the population.  

Waerebeek et al (1998) noted that on the beach of the island of Sangomar (Senegal), three 

carcasses of Atlantic humpback dolphins Sousa teuszii were met together on a length of 25 

meters from the beach, at the southern end of the island. Two specimens had ropes tied 

securely to the tail. These authors emphasize that these animals were sacrificed as part of a 

ritual. In fact, local population on this island considers humpback dolphins as haunted by 

evil spirits for which occasional food sacrifices are made.  

The presence of Stenella longirostris on the coast of Senegal was established for the first 

time by Cadenat and Doutre (1959) near Dakar. Later Duguy (1975) had observed it in the 

Mauritanian region (16 ° 15'N), which he regarded as the northern distribution limit which is 

known on the Africa coast.  

No species of southern temperate mammals are reported in the region (Table 12).  

Eight species are considered cosmopolitan, from which the Orca Orcinus orca and Big 

Dolphin Tursiops truncatus. It is interesting to note the association of Tursiops truncatus 

and Globicephala melaena in the same group, a phenomenon considered a common in the 

North Atlantic (Aloncle 1972).  

Due to abundant food Orca Orcinus orca is quite common between Cap Blanc and Cap 

Timiris on the Mauritanian coast (Duduy 1975). 

                                                           
32

 It is included in the Convention on International Trade in Endangered Species of Wild Fauna Endangered Species (CITES) 
Appendix I (threatened), and since 2007, he was included on-the Convention on Migratory Species (CMS) Appendix I2. In 
2003, the Cetacean Specialist Group of IUCN's Species identified humpback dolphins in the Atlantic as a research priority in 
light of its geographic limits and narrow ecological niche and the lack of information available (Reeves et al. 2003). 
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The eastern tropical Atlantic (ETA), which extends from Mauritania to the south of Angola, is 

visited by at least 34 species of cetaceans (Weir et al., 2011). As shown in Woodside (2003), 

there are 35 species of cetaceans recorded for the north-eastern tropical Atlantic (Madeira 

Senegal) of which 24 are often listed in the Mauritanian EEZ (Robineau and Vely, 1998, 

Camphuysen 2003).  

To provide a comprehensive overview on the distribution of cetaceans in the region CCLME 

faces the lack of available information. For Waerebeek et al (2009), there is little data on the 

distribution of most small cetaceans along the west coast of Africa. The number of taxon 

ranges from 20 to 35 species depending on the author and the sources consulted. The 

researches on which several authors are based are of varying reliability. Some are supported 

by samples or pictures; many others do not. Have a real picture of the biodiversity and 

distribution of marine mammals in the CCLME region still requires supported investigations.  

The most cosmopolitan species are well known in Mauritania and Senegal but not especially 

in countries further south Guinea and Guinea Bissau (Table 12). The killer whale (Orcinus 

orca) seems the exception because it is easy to identify.  

Intensify scientific surveys and investigations on the coast, allows both accurate species 

identification, integration of the seasonality of the presence of these animals, a better 

assessment of their distribution and abundance, and a collection of data on fisheries 

bycatches and cetacean stranding. The quarterly bio-monitoring lead in the Mauritanian 

littoral zone begins to provide, nearly at real time, valuable indicators on cetacean and 

turtles stranding, which are particularly numerous during the surveys carried out in June 

2014.  The results of this surveys showed that specimens of porpoise Phocoena phocoena 

accounted for 200 individuals, including many neonatal and juvenile porpoises. Similar 

deaths in the Black Sea have been attributed to severe pulmonary nematode infestation 

caused by Halocercus spp. and complicated by secondary bacterial infection, which affected 

mainly young animals (Hammond et al, 2008). Other species recorded during this mission 

are the bottlenose dolphin Tursiops truncatus, the common footed dolphin Delphinus 

delphis, the long-nose dolphin Stenella longirostris and perhaps the pantropical spotted 

dolphin S. attenuata, and several whales such as the Minke Whale Balaenoptera 

acutorostrata and orca Orcinus orca.  

 

Figure 7:Interactions marine mammals fishing (photo credit: IMROP) 
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Apart from fishing bycatches, often characterized by cutting tails and / or dorsal fins (Fig 7.), 

the reasons for strandings are not known. Bycatch by fishing gear are the major 

anthropogenic source of worldwide mortality of small cetaceans (Reeves et al. 2003). To 

date, accessories catches of Atlantic humpback dolphins have been documented in 

Mauritania, Senegal, Guinea-Bissau and Guinea (Weir et al, 2011).  

For marine mammals, more than two third of species assessed for the region by the IUCN 

are placed in the "Deficient Data" due to lack of knowledge and available data (Table 13). 

Some of these marine mammals could well be at risk in the region because they could be 

affected by multiple pressures including fishing, noise and collisions due to maritime traffic, 

offshore exploration of oil, chemical pollution, overfishing of prey speciesΧ 

Harbour porpoise, whose situation is not considered critical, totally disappeared from 

French and Spanish Mediterranean coast at the end of the nineteenth century (IUCN, 2009). 

The existence of numerous threats, evidenced by recent mass strandings, may cause 

irreversible population decline in Senegal which is on the southern limit of its distribution. 

 

Tableau 13: List of Cetaceans CCLME (compiled from Weir et al, 2011 et UNEP/CMS, 2012) and Status of 
conservation (as in UICN Red list 2014) 

Common name Scientific name Statut  

Common minke Whale Balaenoptera acutoro LC 

Antarctic minke Whale Balaenoptera bonaerensis DD 

Sei whale Balaenoptera borealis EN 

.ǊȅŘŜΩǎ ǿƘŀƭŜ Balaenoptera brydei DD 

Blue whale Balaenoptera musculus EN 

Fin whale Balaenoptera physalus EN 

Long-beaked Common Dolphin Delphinus capensis DD 

Short-beaked Common Dolphin Delphinus delphis LC 

Southern right whale Eubalaena australis LC 

Pygmy killer Whale Feresa attenuata DD 

Short-finned pilot Whake Globicephala macrorhynchus DD 

Long-finned pilot Whale Globicephala melas DD 

wƛǎǎƻΩǎ ŘƻƭǇƘƛƴ Grampus griseus LC 

North Atlantic Bottlenose Whale Hyperoodon ampullatus DD 

Pygmy sperm Whale Kogia breviceps DD 

Dwarf sperm whale Kogia sima DD 

CǊŀǎŜǊΩǎ ŘƻƭǇƘƛƴ Lagenodelphis hosei LC 

Humpback whale Megaptera novaeangliae LC 

BlainǾƛƭƭŜΩǎ ōŜŀƪŜŘ ǿƘŀƭŜ Mesoplodon densirostris DD 

Sowerby's Beaked Whale Mesoplodon bidens DD 

DŜǊǾŀƛǎΩ ōŜŀƪŜŘ ǿƘŀƭŜ Mesoplodon europaeus DD 

Killer whale Orcinus orca DD 

Melon-headed Whale  Peponocephala electra LC 

Tropical beaked whale Pesoplodon densirostris NA 

Harbour porpoise Phocoena phocoena LC 

Sperm whale Physeter macrocephalus VU 
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False killer whale Pseudorca crassidens DD 

Atlantic humpback dolphin Sousa teuszii VU 

Pantropical spotted dolphin Stenella attenuata LC 

Clymene dolphin Stenella clymene DD 

Striped dolphin Stenella coeruleoalba LC 

Atlantic spotted dolphin Stenella frontalis DD 

Spinner dolphin Stenella longirostris DD 

Rough-toothed dolphin Steno bredanensis LC 

Common bottlenose  dolphin Tursiops truncates LC 

/ǳǾƛŜǊΩǎ ōŜŀƪŜŘ ǿƘŀƭŜ Ziphius cavirostris LC 

EN : Endangered; VU : vulnerable; LC : Least Concern; DD : insufficient data; NA: Not assessed 

To answer some specific situations, national action plans are being implemented for few 

species as the monk seal and manatee already in critical situations. Other species, those are 

endemic or on the periphery of their distribution, should receive a special attention.  

The scientific research at sea and shoreline surveys conducted so far, usually provide a 

snapshot of the diversity of marine mammals in the study area. They often do not take into 

account the spatial and seasonal variability of the species.  It is therefore urgent to conduct 

long-term studies to obtain reliable estimates of the abundance and distribution of a 

maximum number of species of marine mammals in the CCLME. For this purpose, it is to 

devise a long-term research plan with scientists from the region to regularly collect data, 

but also to meet the needs of specialized training. 

 

III.2.1.4.3 Turtles  

Of the eight species of sea turtles in the world, six are found in the region CCLME (two 

families and five genera). These are:  

the green turtle (Chelonia mydas) which has a global significance. It is widely 
distributed in almost all oceans (ubiquitous). Guinea-Bissau is shelter for the largest 
breeding population of Africa. Areas of major benthic feeding for Atlantic green turtle 
are located in Morocco, Mauritania (Banc d'Arguin), Senegal (Saloum delta) and 
Gambia. These numbers are significant because this specie represents up to 86% of the 
vestiges of marine turtles in the Banc d'Arguin, for example.  

the loggerhead turtle (Carreta carreta). Genetically, it is distinct from other loggerhead 
populations of the Atlantic and Mediterranean (Monzon Arguello et al., 2010). Cabo 
Verde, would house the second largest breeding population of this species in the 
Atlantic. Nearly 90% of the nesting areas are located on the island of Boa Vista. This 
species is also common in all seas.  

olive ridley sea turtle (Lepidochelys olivacea), has a regional significance. It is found in 
most coastal countries of West Africa, Guinea Bissau, Senegal, Gambia, Cape Verde and 
Mauritania. In the Atlantic Ocean this species does not seem to go beyond Cabo Verde.  

Leatherback turtle (Dermochelys coriacea). The biology of this species is poorly studied.  

hawksbill turtle (Eretmochelys imbricata): it little frequents the coast of West Africa.  
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All species of turtles, which are among the most threatened, have a critical status on the 

IUCN red list, ranging from "vulnerable" to "critically endangered" according to the species 

(www.iucn.org). They are protected by several international conventions and agreements.  

In terms of food, the loggerhead turtle Caretta caretta and olive ridley Lepidochelys olivacea 

consume small amounts of marine macrophytes. But it is the green turtle Chelonia mydas is 

a herbivore for most of his life (Bjorndal 1997). Green turtles, which are most abundant 

turtles in the region, feed mainly seagrass meadow (Cardona et al, 2009). The conservation 

of this species of turtle would strongly depend on this habitat.  

III.2.1.4.4 Seabirds  

The list of bird species CCLME, Waterbird and Seabird, was elaborated using the bases 

Birdlife and Aviabase, complemented by the available inventory, including observational 

campaigns Wed Also the Website of African bird Club which provides lists was used in some 

cases to have a list of all the birds in a given country. On the basis of these lists by country, a 

list for CCLME was established. This list includes all birds encountered in each CCLME 

countries, distinguishes the Waterbird and specifies within it the Seabird. It covers Morocco 

(and the Sahara), the Canary Islands, Cape Verde, Mauritania, Senegal, Gambia, Guinea-

Bissau and Guinea. The name of the species is based on the work of the International Union 

of Ornithologists33 (e.g. International Ornithological Committee).  

In total we counted 1078 species of birds in the CCLME (about 10000 species worldwide), 

including 207 species of waterbird, from which 62 species of seabird34 listed out under 300 

taxa worldwide. The table 14 summarizes the inventories by country and for the CCLME as a 

whole. Appendix 4 lists the bird species found in sea the CCLME space. 

Table 14: Number of species of birds in the CCLME space 
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All (land or water) birds 417 90 450 629 456 466 335 335 548 1078 
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 The International Ornithologists' Union is to facilitate worldwide communication in ornithology and conservation based on 
up-to-day world taxonomy of birds and recommended English names follow explicit guidelines for That spelling and 
construction. 

34
 This designation includes birds that spend their lives at sea, except during spawning and nesting 

35
 In databases that entity is presented separately. This does not mean taking a position on the part of the authors or UNEP. 
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In terms of conservation status, synthesis established by reference to the IUCN "Red List" 

(2014) shows (Fig. 8) that situation is the most worrying for seabirds, whose majority are 

migratory species (Table 14). Beyond this migratory nature likely to homogenize the 

distribution and diversity of seabird species, three sets can be distinguished. The southern 

area, from Mauritania to northern Morocco, Canary Islands included, has the highest 

species diversity with about 40 species for each of these entities. Secondly, the area of 

Senegal species with 31 appears as a transition zone. Other countries seem less rich, with 20 

taxa in Guinea to 27 for Guinea Bissau and Cabo Verde. 

 

Figure 8: Summary of the conservation status of birds in the area CCLME 

 

Overall, the region of the Canary Current is important for wintering birds as Hydrobates 

leucorhous (Leach's Storm-Petrel), Phalaropus fulicarius (Grey (Red) Phalarope), Stercorarius 

pomarinus (Long-tailed Jaeger) and Sterna hirundo (Common Tern36). Wynn and Knefelkamp 

(2004) pointed out that many immature sterns spent a summer or more in this region until 

reaching the age of reproduction. The area is also the place where migrant birds as 

Stercorarius longicaudus (Long-tailed Skua), Larus sabini (Sabine's Gull) and Chlidonias niger 

(Black Tern), stay during spring and fall (autumn). CCLME is also concerned with the 

migration for shorebird that follows two flyways, Eastern Atlantic37 and the Black Sea/ 

Mediterranean Sea.  

                                                           
36

 also has other names such as common tern, the schooner or tern 

37
 This way of East Atlantic migration represents a narrow passage along the west coast of Africa that 

is used by the Red Knot (Calidris canutus), Whimbrel (Numenius phaeopus) and Black Tern 
(Chlidonias Niger) by instance. 
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A review38 of data on migratory birds in the region of West Africa highlights, based on the 

percentage of the world population and their occurrence in the region, the main species of 

seabirds. Among these important species, you include the Bar-tailed Godwit (Limosa 

lapponica) and the Royal Tern39  (Sterna maxima) for whom the region CCLME can reach 

54% to 63% of their world populations 

Describing the foraging behavior of birds wintering in the West African area, Camphuysen 

and van der Meer (2005) show that more than 64% of birds observed as skuas, petrels and 

phalaropes, use the water near the surface (presumably not 2m below the surface) and prey 

on plankton and fish. The second group (35%), represented by the Northern Gannet and 

encountered further offshore, feeds by diving underwater (up to 30 meters).  

 

III.2. 2 National  inventory of biodiversity  

 

The analysis of biodiversity must be made to all relevant scales of decision. As states take 

binding commitments under the CBD for example, refinement of the analysis at this level is 

essential. It should be noted that the state of biodiversity was done for all countries CCLME 

(See point II.2.1) and Table 10 presents the numerical position for each country. Also, the 

list of taxa produced allows establishing national inventories of different countries involved 

in this study. This part is then developed in this study mainly to illustrate what can be done 

to improve the characterization of biodiversity in each country. 

It is therefore to deepen knowledge, identifying gaps and to ask questions related to the 

conservation of biodiversity. It is also an exercise to describe the interests of certain 

components of biodiversity as resources, including biotechnology. 

To illustrate this exercise, that aims to refine our previous results, case studies were 

conducted for two countries: Cabo Verde and Mauritania. Cabo Verde is interesting for its 

insularity and endemism of certain elements of its marine biodiversity and Mauritania has a 

central location and illustrates the nature of biogeographic transition zone. 

III.2.2 .1 Case of Cape Verde  

Because of its relative isolation from the coast of Africa40, Cape Verde has a special marine 

biodiversity with numerous endemic species in at least two major kingdoms that are best 

studied: animal kingdom and vegetable kingdom; Also, many similarities exist between this 
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 As part of Project Conservation of Migratory Birds (COM Project) who, on the World Database on 
birds and the Critical Site Network (CSN) Tool, identified lists of priority species and determined the 
proportions of global populations that may appear in the project Area. 

39
 The islands between Mauritania and Guinea are good nesting sites for this species (Gerard Boere & 

Tim Dodman) 

40
 The archipelago of Cape Verde consists of ten islands and nine blocks. It is located about 600 km 

west of the "Cape Verde" near Dakar / Senegal, which is the westernmost point in the West African 
coast. 
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archipelago and The Canary Islands: formation of their oceanic basement in late Jurassic, 

same sedimentary evolution and even a very similar timing of volcanism (Patriat and Cinthia, 

2006; Zazo et al, 2010).  

Taking into account the geographical and geological features, marine and coastal 

biodiversity of this country is evaluated and placed it in its regional context.  

 

Algae 

The bulk of the checklist of marine macroalgae comes from the electronic database 

www.algeabase.com (accessed in April 25, 2014) which gives 448 species for this country. 

After review and exclusion of duplicates and integration of the list in the report of the CBD 

in 2002, a total of 411 species is obtained.  

Despite the great diversity, marine flora in general (microalgae and macroalgae) does not 

elicit much interest from specialists. As an example, there is no bibliographic source giving a 

list of diatom species and we could not obtain information for these islands, apart the 13 

species identified in the report of the CBD in 200241, two species of Silicoflagellates and two 

more species of Dinoflagellate. A new species of the latter group was incorporated into this 

report. This is Gambierdiscus toxis commonly found in tropical marine environments 

(Tosteson et al, 1986). This species, which produces ciguatera (a toxic substence) was 

collected for the first time in the Atlantic near the Boavista Island, Cape Verde, in October 

and November 1948 (Loeblich and Indelicato, 1986).  

Medina Delgado et al (2002), based on work done in the late 1960s, report the presence of 

142 species of microalgae (in 51 genera and 10 orders) with the dominance of diatoms.  

 

Bacteria  

Monitoring of prokaryotes (bacteria and archaea) and their biodiversity study are extremely 

rare (La Ferla et al, 2014). Yet because of their small size, the very short time between the 

generations and very high sensitivity to their environmental conditions, they may be 

suitable as biological indicators to evaluate the water quality (Chuan et al. 2009). The role of 

bacteria in food webs has long been neglected. These organisms constitute an essential 

trophic level in food webs functioning (Lebaron and Nicolas, 2003). Cyanobacteria can 

represent more than half of primary production and may play a decisive role in ecosystem 

properties. The discovery, for the first time in the Sargasso Sea in 1988, of the oceanic 

plankton bacteria of less than 1 micron, Prochlorococcus, which is alone responsible for 

more than half of the phytoplankton production in the ocean and therefore, would be the 

smallest and most abundant photosynthetic specie of the planet (Nadis, 2003).  

In the field of the biodegradation of hydrocarbons and their oxidized derivatives, several 

microbial strains were isolated and identified (Doumenqa et al, 2005). In future, bacteria 

may therefore play a major role in the fight against marine pollution especially during oil 
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 For comparison, 183 different taxa of marine diatoms have been described for thirty years in the Marine Region of the 
Canary Islands. 

http://www.algeabase.com/
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spills.  Yet, no list of bacteria encountered in Cabo Verde is yet established, and this gap 

should be urgently addressed. 

 

Sponges (Porifera)  

With 181 species of sponges belonging to 50 families, Xavier et al (2012) classify the Cape 

Verde Islands in first place in the countries of the Northwest African region, the 

Mediterranean and North Atlantic.  

Despite their ecological and biotechnological importance, sponges have so far received 

limited attention in terms of conservation unlike corals. Since the advent of molecular 

biology, the interest shown in these species goes on increasing (Xavier et al., 2010).  

Due to this high level of endemism and the important role played by this taxonomic group 

on ecosystem functioning (Bell, 2008) but also to their high concentration in certain areas 

such as the Cape Verde Islands, conservation strategies seem indispensable. The 

biotechnological potential of these species especially in the pharmaceutical field and the 

progress in sponge aquacultures are factors that argue for greater conservation, like for 

corals.  

In the EEZ of this country, the list that we made contains only 74 taxa belonging almost 

exclusively to the Desmospongiae class. Here too, significant efforts are needed to provide 

this country with a list to match the stakes of conservation and biotechnological 

development that this group represents. 

 

Cnidarians (corals in particular)  

The EEZ of Cape Verde are a preferred location for cnidarians including corals, as some 56 

taxa are documented in this country with many endemic species due to the relative 

isolation of the archipelago compared to the Atlantic coasts.  

Coral reefs are important ecosystems in the reproduction and protection of many species of 

flora and marine life. In the EEZ of Cape Verde, several factors are present (high power, lack 

of turbidity ...) allowing a significant deployment of such biodiversity. The influence of 

Canary Current, with low temperatures, affects such sensitive biodiversity in this setting 

(Medina Delgado et al. 2002). Cape Verde stands in eighth place in the top ten lists of 'hot 

spot' in the world and the five most common species are: Porites Porites, P. asteroides, 

Siderastrea radians, Favia fragum and Millepora sp., that are in majority endemic. These 

reefs are home to a diversity of sponges and fish species.  

According to James et al (2010), eight species of zoanthids are encountered (Figure 9), 

despite the lack of research conducted on this subject in this country. Of the eight species 

identified (Palythoa caribaeorum, Palythoa sp. 265; Zoanthus aff. Pulchellus, Isaurus 

tuberculatus, Parazoanthus sp. 269, Parazoanthus sp. 1401, Antipathozoanthus 

macaronesicus, Terrazoanthus sp . 276), two to four are new.   
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Figure 9: Zoanthids Coral, kind of that existing in Cabo Verde (Credits: marinelifeuk.com and reefcentral.com) 

 

For coral reef fish, the archipelago of Cape Verde, with an endemism rate of 8.3%, stands at 

the fourth place over the 11 tropical islands in the East Atlantic Ocean considered (Floeter 

et al 2008). For these authors, the high rate of endemism in Cape Verde may be related to: 

(1) greater isolation (mainland and between islands), (2) a high diversity of habitats and (3) 

presence of warm tropical waters during the ice ages.  

 

Arthropods (including crustaceans)  

Depending on the number of known species, arthropods are the most numerous. Nearly 

half of the described species are arthropods (www.aol.org). In the marine environment they 

are composed mainly of sea spiders, crustaceans and annelids.  

For Cabo Verde, richness already described according to available references amounted to 

only 71 taxa. In this country, Lobsters (Panulirus regius, Panulirus echinatus, Scylarides latus 

Palinuris charlestoni) are commercially very important species. The latter species is endemic 

in this country42.  

Palinurus charlestoni has been classified as Near Threatened by the IUCN because it has an 

occurrence area of 15,000 km ² and the continuing decline in the number of mature 

individuals due the high fishing pressure43. Monitoring of fishing effort and landings is 

needed to better understand the evolution of the population size.  

Two species of Diogenidae, collected in the shallow waters of Sal island in Cape Verde), 

belong to a new species of Trizopagurus. T. melitai is known from Senegal to Ghana and the 

islands of Cape Verde.  

The list of arthropod taxa, actually constituted, counts only 71 taxa. That is far from the 

potential of the country, compared to 1226 inventoried for Canary Islands. 

                                                           
42

 His species has been accidentally introduced by Breton fishermans who fished live and grained individuals of Palinuris 
charlestoni in Cape Verde and continued their campaign on the Mauritanian coast (Maigret, 1980). However, this specie is 
not reported in the Mauritanian EEZ, probably due to the close resemblance with P. mauritanicus. 

43
 Home > Palinurus charlestoni (Cape Verde Spiny Lobster) www.iucnredlist/detail/170046/0 (accès le 08 mai 2014) 

http://www.iucnredlist/detail/170046/0
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Nematodes  

Nematodes are the second phylum with the largest species after the arthropods. Its are 

adapted to almost any marine and freshwater ecosystems. Their many parasitic forms 

include pathogens for most plants and animals. The composition of the nematode 

communities on the high seas seems very comparable worldwide (Vanhove et al, 2004), 

despite some small differences in abundance (Sebastian et al 2007). For these authors, 

forms Thalassomonhystera, Acantholaimus, Daptonema, Microlaimus dominate, as in the 

case of Wedden Sea. Low meiofauna densities of the Cape Verde Islands area studied is 

explained by low primary productivity and the lack of seasonality in the deposition of phyto-

detritus. In this study, the only one available on the subject, twenty taxa are identified for 

Cape Verde archipelago (Sebastien et al, 2007).   The list, validated during the present study, 

is with 19 taxa. 

 

Nemerteans  

Nemertean worms (also Nemertea, or Nemertina nemertini) are represented with 900 

described species. They are for the most marine and extremely long thin part. In the 

Archipelago, they discovered and documented one currently showing.  

 

Molluscs  

Marine mollusks represent about 23% of all existing marine taxa (Peters et al, 2013). But the 

lists currently available for the area of Cape Verde does not reflect this importance since 

only 192 life forms have been identified for this group, which represents 12% of all 

documented diversity in this country. Yet, nearly 50 species of marine snails of the genus 

Conus (Fig. 10) are endemic to the archipelago of Cape Verde (Cunha et al 2005). This 

concentration of endemic species within a single set of oceanic islands is unusual. In the 

eastern Atlantic including Cape Verde and Senegal, 43% of the 98 species of this bioregion 

have been classified as endangered or threatened with near extinction (Peters et al, 2013).  

 

 

Figure 10: Genus Conus from Cape Verde (abaye.uk.com) 
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Worldwide, all the 14 species listed in critical categories (risk of extinction or endangered) 

are endemic to Cape Verde or Senegal. The three critically endangered species are endemic 

to the archipelago of Cape Verde. The threats come primarily from habitat loss, human 

disturbance, especially of urban pollution, tourism and coastal development. This risk level 

is equivalent to that observed for terrestrial and challenges the widely held view that 

marine species are less susceptible to extinction than terrestrial species (Peters et al, 2013).  

 

Echinoderms  

Echinoderms are a phylum of marine benthic animals present at all ocean depths. They 

consist of five classes: sea stars, sea urchins, sea cucumbers, brittle stars and crinoids. In the 

Cape Verde archipelago; 41 taxa are listed. During the campaign Fridjotf Nasen in the EEZ of 

the country in 2011, this group accounted for 25% by number but 57% in terms of weight.  

 

Figure 11: Different starfishes found in the area CCLME(Photo Nansen / CCLME) 

  

Chordates  

Due to the ecological and commercial importance of this group, details are given for his 

main components: Fish, Marine Mammals and Turtles.  

 

Fish  

Fish diversity is the highest since it reaches 670 taxa. This group is the subject of 

exploitation and therefore it is the best studied. Despite this, excellent scientific surveys, 

conducted by the Fridjotf Nansen in 2011 in that country, has led to inventory 93 taxa 

(species and families) whose majority was not listed in 2014 FISHBASE. Eighteen species of 

fish belonging to 12 families (Table 15) are endemic (Anonyme, 2011) 
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Tableau 15: Number of endemic fish species listed in CAP Green 

Family Number of endemic species 

Blennidae 3 

Gobidae 3 

Kyphosidae 1 

Mugilidae 1 

Muraenidae 1 

Ophichthidae 1 

Ophdiidae 1 

pinguipedidae 1 

Pomacentridae 2 

Rajidae 1 

Soleidae 1 

Sparidae 2 

Total 18 

 

Two new species of fish were first reported in the EEZ of the country. The first is Sparisoma 

frondosum (Teleostei: Labridae), a species that was considered to be endemic in the area of 

Brazil (Fig. 12) (Freitas, 2010). The second belongs to Genus Apletodon (Teleostei: 

Gobiesocidae) which was observed in 2009 (Fricke and al.2010) 

 

 

Figure 12: Sparisoma frondosum (Agassiz 1831), the top female (27 cm TL) and bottom of a male (32 cm TL) 
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Sharks, Squatina squatina (Critically Endangered) and mobular ray (endangered) are among 

the most troubled selaceans. The majestic Cetorhinus maximus, the second largest shark in 

the world needs a special protection. For bone fish, Pagrus pagrus and Epinephelus 

marginatus are endangered according to IUCN (www.redlist.org).  

Marine mammals  

For Jann et al (2003), more than 17 species of whales and dolphins are found in this 

archipelago. The North Atlantic population of Megaptera novaeangliae uses the Cape Verde 

Islands to breed.  

Marine Turtles  

Five species of sea turtles are found in the waters of the archipelago. These are:  

The population of the loggerhead turtle, Caretta caretta, who frequent Cape Verde, is 
genetically distinct from other loggerhead populations in the Atlantic and 
Mediterranean (Monzon Arguello et al, 2010.). This area is the third largest shelter for 
nesting. Nearly 90% of the nesting places are located on the island of Boa Vista. Effects 
of persistent organic pollutants were detected in individuals during the breeding 
season (Camacho et al, 2013). These authors recommend further studies on the 
presence of contaminants in other life stages (eggs, juveniles) to provide more 
complete information on the impact of contaminants on the survival of this population.  

The hawksbill turtle, Eretmochelys imbricata, is very little found on the coast of West 
Africa.  

Lepidochelys olivacea. In the Atlantic Ocean, this species does not appear to exceed 
Northern Cape Verde (and Mauritania).  

Lepidochelys kempii, frequent exclusively the Gulf of Mexico. But erratic individuals are 
sometimes found on the coast of the Atlantic Ocean.  

Dermochelys coriacea: The number of observations of this species, whose biology is 
very little known, exceeds no more than 12 over the past 25 years.  

 

Conclusion on Cape Verde  

For the best-studied groups, the Cape Verde Islands appear as privileged backgrounds by 

dozens of species that are not observed anywhere else. The relative isolation of these 

islands from the mainland located more than 600 km and their role as a crossroads between 

different continents (Africa, Europe, South and North America) make it an ideal laboratory 

for the biodiversity study. The expression of biodiversity in Cape Verde is actually the result 

of many combined factors: the extension of the continental shelf, bottom topography and 

geological composition, primary productivity, the current regime and the tidal cycle, the 

rainfall and soil leaching. Yet for several major phyla published knowledge remains relatively 

limited. For others they are sometimes outdated or often non-existent.  

In conclusion of this case study, the marine fauna and flora of Cabo Verde totaled 1,649 taxa 

that contain many endemic species. It is clear that given the extreme richness of the country 

and its vast EEZ, this inventory is still incomplete. However, it is a significant advance 



 

44 

 

compared to the census occurred in 2002 in the report that it has sent to the CBD with only 

748 taxa; note that latest CBD national reports give no checklist. 

III.2.2 .2 Case of Mauritania  

Mauritania's terrestrial biodiversity is greatly reduced due to the Saharan climate, 

desertification and recurring droughts. However, the marine and coastal biodiversity is very 

rich, because it is a transition zone (ecotone) between the tropical and subtropical species. 

Given the importance of fishery sector, conservation of biodiversity is economically very 

important.  

The upwelling region of Mauritania, one of the largest and most productive upwelling 

systems in the Atlantic Ocean, supports major commercial fisheries (Pauly and Christensen, 

1995). The origin of this high productivity comes from the remobilization of mineral salts 

deposited at the bottom of the ocean and rising to the surface of the water, under the 

action of the waves44. This leads to a low saturation of calcium carbonate with potentially 

harmful effects on many marine organisms (Loucaides et al, 2012). The continued expansion 

of the oxygen minimum zones by global warming (Gilly et al, 2013; Aristegui et al, 2009) is 

likely to further reduce the saturation of CaCO3 upwelling waters, amplifying the negative 

effects of ocean acidification ecosystem of the Mauritanian upwelling system and affecting 

biodiversity.  

In the marine ecosystem, viruses are the most important community in numbers before the 

bacteria45. To date, very little of marine viruses are described in the sub-region. Aquatic, 

viruses are able to infect a large number of living organisms: bacteria, phytoplankton and 

more globally protists that represent all unicellular organisms of animal and plant origin. But 

they also attack the marine mammals, putting in danger some species like the monk seal; 

endangered species. Viruses are tens of millions of particles per milliliter of water. These 

particles can infect all types of organisms with high specificity of host (Lebaron and Nicolas, 

2003). Interest in virio-plancton is mainly derived from discovery of their importance in 

aquatic environments.  

Bacterial biodiversity monitoring phytoplankton blooms, dissemination of dimethyl sulfide 

to the atmosphere and gene transfers (Corn and al.2005; Loucaides et al, 2012). They also 

help to transfer flows of matter and energy in natural ecosystems.  

Viruses in aquatic environments are also a tremendous reservoir of unexplored diversity. 

They can be particularly useful for many biotechnological applications and more generally of 

bioengineering. 

 Below the photic layer, the organic matter is mineralized by bacterial activity. When this 

deep water rises to the surface, nutrients became available to the photosynthetic 

production (Binet, 1991).  
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 These nutrients in contact solar and present all year-rays, stimulate the growth of phytoplankton, 
the base of the food chain. But, these upwelling cause also surface rising of dissolved inorganic 
carbon at high concentrations. 

45
 Dykhuisen (1998) put the figure at 1-10 billion species of bacteria 
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Algae  

The microalgae  

Phytoplankton is one of the first foundations of the food chain in the marine area due to its 

ability to multiply very quickly when a set of conditions is met (nutrients, sunlight ...).. By 

control over the carbon cycle, it has a great impact on the functioning of marine ecosystems 

and the global climate (Boyd et al. 2007). They include species that vary in size and relative 

abundance.  

The composition and biomass of ocean phytoplankton are key parameters in eco-

physiological studies on the primary productivity of the oceans (Veldhuis and Kraay 2004). A 

2002 study in the region of 23°30'N (South of Morocco), revealed that diatoms dominate 

the entire phytoplankton population (over 98%), both at the surface and at depth in the two 

seasons (Semoue et al, 2002). According to these authors, the maximum Winter density 

(1400 cell.ml) is smaller than summer (cell.ml 2000) in this area. The intense sunlight causes 

a self-inhibition of phytoplankton growth in the Ligurian basin (Corsica sector), where very 

low phytoplankton densities were observed throughout the heated layer (Goffart et al, 

1995).  

Diatoms of the genus Chaetoceros, including several hundred species, are among the most 

abundant and most diverse of marine plankton (Hasle and Syvertsen 1997). Zindler et al 

(2012) showed that cyanobacteria become more abundant in Mauritanian offshore zone, 

when coastal upwelling causes a significant decline in the enrichment of the water. Veldhuis 

and Kraay (2004) found that the Cyanophyceae Prochlorococcus sp represents between 25-

60% of the chlorophyll total biomass in the photic zone at depths ranging from 80 to 130m 

in the Atlantic region between 11°N and 35°N. 

 In Mauritanian coastal waters, phytoplankton cell counts show that in the period when 

upwelling is active, the number have several million cells per liter; up to 11 million of 

cells/liter was found in the North of Baie du Lévrier (Reyssac 1983). Particularly poor 

phytoplankton waters are found in the Baie of Arguin. The genus Chaetoceros (C. 

tortissimum, C. laciniosum, C. didymum) are frequent and Rhizosolenia (R. stolterfothii, R. 

delicatula, R. calcar-avis, R. setigera), a very coastal cosmopolitan diatom (Skeletonema 

castatum) and others specoes (Asterionella japonica Talassionema nitzschïoïdes, Nitzschia 

closterium, Halassiothrix frauenfeldii and Ditylum brightwell) are also found. All these 

species showed proliferations comprising hundreds of thousands of cells per liter.  

Some Dinoflagellates are mostly associated to the warm waters of this Bay. This is the case 

of Prorocentum micans, Ceratium furca and especially Gymnodinium galatheanum (Wagne 

et al, 2011). During the warmer months, the Dinoflagellate Gymnodinium can grow in 

abundance (900,000 cells per liter).  

For the Mauritanian EEZ, information on harmful algae blooms (paralytic shellfish poisoning 

or PSP) is rare. However, the slaughter in 1997 monk seal species in danger of extinction, 

near Cap Blanc, would be originated by a development of harmful algal blooms (Hernández 

et al., 1998). These authors reported the presence of PSP toxins in the various bodies of 
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more than 100 dead seals, which, at that moment, represents the two thirds of the 

population. They consider algae A. minutum or G. catenatum to be the responsible.  

The marocalgues  

Mauritanian coast is dominated by sandy beaches and dunes and some rocky islands. The 

sandy substrate is not ideal for the development of macroalgae. Also, the algal flora is 

relatively poor in species and densities. Moreover, it has not been the subject of extensive 

reviews. Indeed, investigations were mainly in regions of Cap Blanc (Lawson and John, 1977) 

and the Banc d'Arguin (Coqueugniot, 1991) and area in the south, near the border with 

Senegal.  

Lawson and John (1977) reported on the shores of the Cap Blanc and the adjacent area of 

the Western Sahara, an annotated list of 188 species of algae, including 23 at the genus 

level. These authors report that of 97 marine algae were encountered specifically on the 

Cap Blanc, only 21 taxa are common to both eastern and western46 side of the coast. Finally 

and on the basis of this study, the Cap Blanc seems to represent, for these authors, a 

boundary between the flora of algae found in warm areas and temperate waters.  

 

According to Coqueugniot (1991) 57 genera are found in Mauritania (145 species) of which 

20 were recorded for the first time in West African tropical47. He noted the presence of 24 

species of Chlorophycés distributed in 12 genera from which the most common are 

Bryopsis, Cheatomorpha and Entomorpha. The Pheophyceae consist of 16 genera (27 

species). It is essentially about Cystoseira, Dictyota, Sargassum and Sphaceleria. As for 

Rhodophyceae representing the largest group, 93 species are listed. The most represented 

genera are Ceramium, Laurencia, Gelidium, Hypnea, Herposiphonia, Spermothamnion and 

Spyridia.  

 

More recently, a synthesis of all of this work was conducted on behalf of the database 

(algeabase.org access April 2014) that makes census of 294 species of marine algae for the 

Mauritanian EEZ. A striking diversity of color and size forms appears in Figure 13 of which 

several species are found in the Mauritanian coast. Beyond this synthesis, the present study 

has listed 346 taxa in this phylum. 
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 forty km away 

47
 Six species / taxa reported in this study are specific to this area: Bryopsis Penicillium; Entocladia major; Pseudodictyon 

inflatum; Myrionema; Coralina granifera; Spermothaminuim macromer 
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Zooplankton 

Algae are, with viruses, bacteria and zooplankton, a vital part of the marine and coastal 

biodiversity in the Mauritanian EEZ and are essential to the marine environment. Although 

the inventory of the biodiversity of these organisms is in its infancy in the Mauritanian coast, 

species richness seems small compared to some areas CCLME subject to the same context 

of a lack of study. In addition to the low diversity of these stands, a conventional situation 

for productive ecosystems, the almost mono-specificity of listed genera is a milestone. The 

character of transition zone appears as clearly to algae, phytoplankton and zooplankton.  

Arthropods  

With 622 listed for the Mauritanian zone marine species, arthropods are the second taxon, 

after the chordates, with about 26% of Mauritania's biodiversity identified at the moment 

for this country.  

The best-studied species are crustaceans that have economic value. This is mainly shrimp 

(genera Penaeus, Parapenaeus and incidentally Aristeus) lobsters (genara Palinurus and 

Panulirus) and crabs (genera Geryon, Callinectes, Uca). 

 

Figure 13: Plank of common algae (drawing by Adolphe Millot)  
http://www.larousse.fr/encyclopedie/media/Algues/11000970 
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Figure 14: Different species of crustaceans found in the area CCLME (Credit Photo : Campagne Fidtjof 
Nansen/CCLME) 

 

The other species of crustaceans are much more diversified. It is about Isopods, 

Stomatopods, Mysidaceae, Tanaidaceae, Cumaceae and Amphipods. 

 

Figure 15: Species of Cirripedia found in the area CCLME (Photo Nansen / CCLME) 

 

The inventory of crustaceans, achieved by means of a comprehensive operational and 

scientific journals and international databases (aol.org.; Marinespecies.org ...), reports and 

updates existing lists.  

In the BaƛŜ ŘŜ ƭΩEtoile near Cap Blanc (Nouadhibou), the Tanaids represent 90% of the 

abundance and their densities are highest. The isopods, including genres Idotea, Anthura sp. 

Dinamenea, are also present. Amphipods and decapod harvested only in the meadows of 

the bay are characterized by low numbers (Ly, 2009). These results are highly contrasted 

and for the overall bay. The crustacean population, which includes 27 species, is very much 

dominated by Amphipods which constitute 72% of the overall abundance of this group and 

total 15 species, with two dominant: Microdeutopis chelifer followed by the amphipod 

Erichtonium brasiliensis. The Tanaids constitute 25% of the total abundance of crustacean 

with a clear dominance of Leptochelia Savigni. Finally, for Isopods Idotea baltica species 

represents 95% of the total abundance of this group (Ould Baba, 2010). According to the 

same author, the Tanaid Kalliapseudes mauritanicus is endemic to the Mauritanian zone. 

However, Menoui (1998) cites this specie as one of the Moroccan marine life. Also, Ould 

Baba (2010) identifies Calozodion simile (known from a single specimen) as endemic to 

Mauritania. This study also recorded the enlargement of the range of the amphipod 

Urothoe atlantica, which was known to be only in the Bay of Dakhla. 
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Worldwide, the genus Lebbeus (caridean decapod) contains 61 species (Nye et al., 2012), from which 
only one species of shrimp Lebbeus africanus has been described for the first time in Mauritanian 
waters, offshore the Banc d'Arguin (Fransen, 1997). This Genus (Fig. 16) is composed in general with a 
very rare species. Subject to continuing research, only 45 species of the genus have been described in 
2006 (Jensen, 2006). 

 

Figure 16: Gender Lebbeus 

 

Recent studies on the continental margin of Western Australia show relatively unknown 

wildlife diversity for crustacean decapods, (Poore et al., 2008). On more than 500 species 

identified from a survey in the southwest, one third could be new species (McCallum, 2010). 

Also, according to these authors, two new shrimp species are described from the 

continental margin of Western Australia at depths of about 400 m: Lebbeus clarehannah sp. 

nov. and Lebbeus istagalli sp. nov. Two other species are first observed in the area of Korea 

(Lu et al, in press). In most cases, only a few specimens of the genus Lebbeus are available 

for the species identification. Some differences between species, based on a first few 

specimens could disappear when the observations cover more. This is the case of Lebbeus 

laurentae which replaced Lebbeus carinatus in the Saint Laurent in Canada (Wicksten 2010).  

 

In the N / O Visconde de Aza surveys, jointly conducted by the IEO and IMROP from 2007 to 

2010 in the Mauritanian zone and in further offshore areas (between 91 and 1867 m), a 

new collection of galathea was obtained. Thus, the species Eumunida Bella (Chirostyloidea) 

and six species of Munida and Munidopsis (Galatheoidea) are encountered in this zone. A 

new species, Munidopsis anaramosae sp. nov., collected in the northwest area of the Banc 

d'Arguin at 1000-1012 m depth, is described and illustrated for the first time. Munida chunii 

is again described (De Matis-Pita and Ramil, 2014). For these authors, species Munida 

guineae and Munidopsis chunii extend their distribution to the north, and in the case of the 

latter species the range of bathymetric distribution is also extended. 
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Figure 17: The new species Munidopsis anaramosae (Photo credit: Ana Ramos / IEO) 

 

The Galathea are also very diverse group, mainly distributed in the Indo-Pacific region, with 

only three taxa observed in the Atlantic Eumunida bella, Eumunida picta Eumunida 

squamifera. Only the first species was reported in the Centre-Atlantique is, but not in 

Mauritanian waters (De Matis-Pita and Ramil, 2014). In the superfamily Galatheoidea, 

taxonomic effort in recent years has increased 242 species of Munida, recorded worldwide 

in 2008, with 28 other new species. This is the case also with Munidopsis (Munidopsidae) 

for which eight new species have been recently described, bringing to 232 the total number 

of valid species (De Matis-Pita and Ramil, 2014).  

Nevertheless, only 12 species of Munida and 17 Munidopsis were reported in the Central 

Atlantic. Knowledge of families Munididae and Munidopsidae in Mauritanian waters is 

limited, and a single species of Munida (Munida rutllanti) and four species of Munidopsis 

(Munidopsis aries, M. curvirostra; M. hirtella and M thieli) have already been reported (De 

Matis-Pita and Ramil, 2014).  

Globally, it is clear that current knowledge of crustacean is generally quite limited due to 

insufficient sampling and lack of taxonomic expertise. Even for areas that have been well 

regularly studied during longtime, the number of known species is still relatively low.  

 

With two endemic species, one taxa whose distribution is limited to 500 Km (between 

Nouadhibou and Dakhla) and two new species described in the Mauritanian EEZ (one 

described only in 2014), arthropods are an important group that is far from having revealed 

all its secrets. Concerns about the protection of biodiversity and its exploitation for the 

welfare of humanity, incite to further study the rare and often inaccessible species of 

crustaceans for the purpose of understanding to a better protection in the Mauritanian 

coast and elsewhere. The development of new exploration, including underwater cameras, 

tools for deep diving and more frequent scientific surveys have revealed seabed biocenoses.  

For terrestrial and oceanic systems, annual discoveries reach over 10,000 new species of 

invertebrates, an average enrichment level of less than 1% per year. At the current 

discovery rate, it will take several centuries to approach a comprehensive view of 
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biodiversity (Chevassus-au-Louis, 2007); The latter author asks the powerful question "How 

to define and implement, over sufficiently long periods, relevant inventory strategies? ".  

 

Sponges (Porifera)  

With about 7000 described species and at least twice of that number that has not yet been 

identified, sponges are among the most diverse phyla of aquatic invertebrates 

(ODINAFRICA, 2006). They are economically and ecologically important as natural marine 

products that are of interest in pharmaceutical research. They are strongly associated with 

coral reefs. 

Sponges from the coast of western Africa have remained relatively unknown until the early 

1960s, when Levi (1960) reported a list of 31 species for the Mauritanian-Senegalese area. 

For Soest (1993), no published reports on the sponges were available for the Mauritanian 

zone before Levi. He attributes the lack of interest in this group in that area to the nature of 

funds, dominated by sandy substrates that do not allow the attachment of these organisms. 

He noted that despite this, the Tyro Mauritania Expedition II, which took place in the late 

1980s, has identified approximately one hundred sponges, spread between 0 and 1900m 

species. He concluded that the majority of these species do not come, as might be 

expected, from the continental slope but from the coastal areas between 0 and 100m. 

 

Figure 18: Sponge species found in the area CCLME (Credit Photo: CCLME) 

  

Based on the same material collected by the expedition from 1986 to 1988 in the waters off 

the coasts of Mauritania and Cape Verde Islands, Soest et al (2012) described four new 

species (Amphilectus utriculus sp. nov., Amphilectus strepsichelifer sp. nov., Esperiopsis 

cimensis sp. nov., Ulosa capblancensis sp. nov.) and two known species (Amphilectus 

fucorum and Ulosa stuposa).  
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The list of species included in this inventory is 41 species. It is very incomplete. First, only six 

species of hundred taxa cited by Soest (1993) have been integrated. Other species are not 

available and the database World Porifera Database48 registered for the Mauritanian EEZ 

only 13 species of sponges. On the 28 species of Levi (1960), three species were excluded 

because the author notes a distribution limited to Senegal.  

Morever, Menoui (1998) cites 300 species of sponges for the Moroccan area and Xavier and 

Soest (2012) confirmed the high affinity of Mauritania, the Canary Islands, Senegal (to Cap 

Vert) with those of the western Mediterranean (Alboran, Catalunya, Algeria). So, published 

and available data will represent only a limited part of the actual number of species present 

in the area.  

 

Figure 19: A. Amphilectus utriculus sp. nov. A, C-E. Holotype ZMA Por. 22592 ; B. Paratypes ZMA Por. 06636; C. Cross section 
showing the skeletal structure. D. Skeleton device showing spicules and clusters of microsclera; E. Spicules 

In genaral, the relatively low diversity reflects first limited investigations and researches, but 

also the attitude of the initiators of these investigations assuming that the predominantly 

sandy nature of the substrates is not suitable of sponges. However, the hundreds of sponge 

species reported by Soest (1993) were set on the shells of hermit crabs and flat rock forms.  

Thus, the small number of species of sponges in the Mauritanian EEZ does not necessarily 

mean less biodiversity. It simply reflects the low level of research documenting the 

presence, distribution and abundance of these species in this area.  

 

Echinoderms  

This group includes echinoids (sea urchins), crinoids (sea lilies), asteroids (starfish), the 

Ophiurids (brittle stars) and Holothuroids (sea cucumbers).  

                                                           
48

 http://www.marinespecies.org/porifera/porifera.php?p=taxdetails&id=234263 
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This group is very little studied in the Mauritanian EEZ, as a checklist of 35 species only is 

available.  

 

Figure 20: Holothuroid species found in the area CCLME (Photo Nansen / CCLME) 

 

The scientific campaign "Maurit 1107" conducted by the Spanish Oceanographic Institute 

and IMROP in 2007 emphasizes that the benthic invertebrate communities on the 

continental slope of Mauritania seem clearly dominated by Holothuroidea, which 

represented 79% in number and 92 % of biomass (Ramil and Ramos, 2007). For these 

authors, Enypniastes eximia (74% abundance, 34% of the biomass) and Benthoturia sp 

(1.5% abundance, 49% of the biomass) are the two main species.  

In Mauritania, the sea cucumber fishery has increased dramatically in recent years. Sea 

cucumbers are harvested in the region of Nouadhibou by sixty (60) specialized canoes 

working only during periods of living waters, where daily landings can reach 400-500 kg per 

canoe. The fishing season lasts three months from August to October using the sole fillets 

on an average depth of 27 m. Three species of sea cucumbers frequently appear in catches 

(Holothuria arguinensis, Holothuria and Stichopus regalis tubulosa, Figure 16). In 2010, 

exports amounted to 40 tons of dry weight, equivalent to 300 tons of fresh weight. The 

export price of finished products (salted dried) can reach 35 to $ 75 per kg in Asia (Hossein 

et al, 2012). 
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Figure 21:Some species of sea cucumbers being exploited in Mauritania (Credit IMROP) 

Sea cucumbers (fig. 21) are engineers of waste recycling and then can remobilize a waste in 

a more digestible form for others species.  

The contribution of benthic echinoderms to carbonate production worldwide has been 

neglected (Lebrato et al, 2010). Lebrato and colleagues collected samples of deep water and 

shallow water echinoderms at several latitudes in the Atlantic Ocean. From each site they 

took samples of the five major classes: starfish (Asteroidea), sea urchins (Echinoidea), brittle 

stars (Ophiuroidea), sea cucumbers (Holothuroidea) and sea lilies (Crinoidea). Depending on 

the classes, echinoderms capture about 0.1 Giga-tons of carbon per year, what represents a 

new carbon pump49. The carbon storage role played by echinoderm is the most important in 

the Moroccan area (Fig. 22) of the area CCLME. 

 

Figure 22: Distribution of CaCO3 stored by echinoderms in the Atlantic and Mediterranean, colored symbols indicate CaCO3 
stored the black crosses indicate sites where echinoderms were recorded. 

A total of 35 taxa echinoderm has been documented in the inventory of this group. On the 

slope, sea cucumbers are the main component of the benthos in terms of abundance and 

biomass. Three species of sea cucumbers located in the coastal area near Cap Blanc (about 

                                                           
49

 In comparison, human activity injects around 5.5 Giga-tons of carbon into the air each year 
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21 ° N) are subject to increasingly intense exploitation (400 tons per year) by the artisanal 

fisheries.  

The other groups (sea urchins, starfish, lilies, brittle stars) are not the subject of any study. 

Their biomass and distribution are unknown. The different echinoderm groups seem to play 

an important role in carbon sequestration, a major function until recently unknown.  

 

Cnidarians50  

Cnidarians are widely distributed in the world's oceans, generally at great depths (Fautin, 

2014). The phylum includes nearly 3427 valid species, mainly actinaria. Some species 

secrete nematocysts, probably the most complex ever known (Mackie, 2002)  

This phylum includes mainly sea anemones, jellyfish and corals. 36 species was listed in the 

Mauritanian zone, including 4 species of cold-water corals and thirty species of anemones.  

Anemones  

The distribution of Actiniaria species is little known. In the Gulf of Mexico, these species 

appear to have wide distributions across the basin with little preference to depths (Ammons 

and Daly, 2008). For these authors, the biomass of the fauna is the highest in the NE of the 

Gulf, in submarine canyons or at the base of slope escarpments. The fixing mode is 

opportunistic since species are found in different types of hard substrates. In deep areas off 

Cape Blanc (Mauritania), distribution of Actinoscyphia aurelia is clearly a function of depth 

(Jones and Brewer, 2012). This specie is common on muddy depths of the canyons in the 

Gulf of Mexico; it has also been observed in several places in the upwelling region of the 

West Africa coast, but is rare elsewhere (Ammons and Daly, 2008). 

During research in deep water off Cape Blanc, Mauritania, at depths between 1,000 and 

2,000 meters, the sea anemone has been the dominant species of megafauna (Tyler, 2003) 

                                                           
50

 An excellent compilation of country-specific publications on taxonomy, nomenclature and distribution of existing 
Hexacorallians was conducted by Fautin (see Fautin, (2014). Hexacorallians of the World.  
http://hercules.kgs.ku.edu/hexacoral/anemone2/index.cfm 

http://hercules.kgs.ku.edu/hexacoral/anemone2/index.cfm
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Figure 23: Photo Actinoscyphia aurelia (NOAA) 

 

Jellyfish 

Jellyfish are voracious predators and competitors of many species. They may also be 

invasive51.  Also, many species of jellyfish merit rightly, their bad reputation of Stringer as 

Pelagia noctiluca and Aurelia aurita52, are present on the Mauritanian coast. 

 

Figure 24: Jellyfish, Aurelia aurita left (Photo Credit: Luc Viatour) Pelagia noctiluca and right. (Photo Credit: Alberto Romeo CC 
BY 3.0) 

 

                                                           
51

 In the early 1980s, the American jellyfish Mnemiopsis leidyi was accidentally introduced in the Black Sea in the ballast 
water of a ship probably an oil tanker. Without local natural predator, its population grew rapidly, consuming large amounts 
of zooplankton and fish eggs and larvae. This quickly led to the collapse of 26 fish stocks with cascade devastating effects on 
fisheries and ecosystems. The economic cost of the invasion was estimated at $ 500 million per year (EU 2008). 

52
 Next the site specializes www.fis.com, October 3, 2013, an unprecedented proliferation of moon jellyfish (Aurelia aurita) 

on the Swedish coast of the Baltic Sea has forced greater nuclear reactor in the country to stop working after the invasion has 
blocked the entry of cooling water. This is a phenomenon which has also been observed in other parts of the world. Also in 
October 2013, another invasion of mauve stinger (Pelagia noctiluca) has killed thousands of farmed salmon off the Irish coast 
causing heavy losses (40% of the stock). Scientists link the invasion of jellyfish in warmer waters of the sea. 
Http://www.fis.com/fis/worldnews/worldnews.asp?l=e&id=64287&ndb=1 
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Poisonous jellyfish can produce a skin erythema, swelling, burns and blisters and cardiac and 

neurotoxic effects that are sometimes fatal for some patients (Dong et al, 2010). Other 

saving effects as precursor of earthquake have been reported (Mackie, 2002).  

During research vessel survey El Awam-IMROP, carried in May 2014, a bloom of jellyfish, 

probably Chrysaora fulgida which is probably a new species for the area, was observed in 

southern Mauritania's EEZ. The sharply species diversity decline in the coastal area and the 

shifting of dozen of species seem to find more refuge on deeper water can be linked to that 

bloom. At the same time, the seventh monitoring mission conducted in June 2014 

throughout the Mauritanian coast observed a consequent beaching associated with high 

mortality of species including sea turtles.  

Over the past three decades, a significant increase in jellyfish was observed in marine 

ecosystems worldwide. This increase is considered an indicator of a change of state in 

pelagic ecosystems. In CCLME countries, increased vigilance should then be given to these 

challenging species traveling incognito in ballast water of oil and ore tankers. The south 

expansion of the comb jelly, that has already made terrible ravages in the North Sea and is 

happening now (2013) on the Spanish Mediterranean coast, deserves a special attention.  

 

Cold-water corals  

The deep cold water corals remained largely unknown. They were somewhat neglected by 

the scientific community until the 1990s. Important technological advances due to 

Multibeam echo sounders allowed mapping of seabed and revealed a rich and unsuspected 

biodiversity, higher than that of tropical reefs coral located within 50m (Cairs, 2007). In the 

northeast Atlantic, the number of species associated to Lophelia pertusa coralΩǎ reaches 

more than 1300 species (Roberts et al 2006). The discovery of this important species 

richness in the deep sea has led to a torrent of hypotheses to explain its origin and evolution 

(Foley et al., 2010). Oil explorations in increasingly deep waters were behind the discovery 

of the richness of these ecosystems in the Mauritanian zone. The last two decades have 

seen a spectacular increase in studies that reflect the interest shown in understanding the 

biodiversity of these ecosystems. The awareness of this community that many cold-water 

coral habitats have been degraded by trawling (Duran Munoz et al, 2009) and are 

vulnerable to global warming and ocean acidification and the need for management in 

international framework, has strengthened this interest (Roberts and Cairns, 2014).  

In 1998, Woodside Mauritania Pty Ltd has discovered oil and gas fields off Mauritania. A 3D 

seismic survey conducted in 1999-2000 revealed the presence of carbonate mounds buried 

on the seabed at about 450-550m depth. These mounds are about 100 meters high, 500 

meters wide at the base, and cover a linear range of at least 190 km (Colman et al, 2005). 

Core samples from these mounds were found to contain fragments of four dead species of 

cold-water corals: Lophelia pertusa Madrepora oculata and Desmophyllum, Solenosmilia 

variabilis. According to the same authors, a 2003 study showed some live polyp of hard coral 

in a single colony.  
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The discovery of a large reef system in deep water off the coast of Mauritania was the 

commencement of large-scale research. Thus, a joint program between IMROP, IEO and the 

University of Vigo, Spain, conducted along the coast of Mauritania for the period from 2007 

to 2010 onboard the Spanish Oceanographic Vessel From EZA was conducted. Scientists 

brought back samples and video images from a rich collection of biodiversity covering 

several hundred square kilometers. Many species of invertebrates and fish were discovered 

in the fields of coral, many of which are listed for the first time in this area.  

The presence of barrier of 450 km long of cold water coral has been demonstrated, 

extending from Cape Timiris to Senegalese border. This reef barrier, located between 450 

and 550 meters deep, is 100 meters high. The northern part consists of dead coral, but live 

coral was observed south (Fig. 25). This formation would be the longest barrier of cold 

water reef existing in the world and probably is the southernmost. These corals provide 

valuable habitat for invertebrates and fish. They are real hotspots for marine biodiversity. 

They also absorb CO2 which is converted to calcium carbonate on the reef structure.  

 

 

Figure 25: Live coral associated epifaunal sessile and dead coral with bivalves (left) and reef slope in Mauritania 
(right) (source IMROP, 2013) 

 

 

The loss of biodiversity cnidarians is serious for many reasons, if only because these animals 

are a potential source of biopharmaceuticals (Mackie, 2002). Coral bleaching (loss of 

Zooxanthellae), a major concern for the past twenty years, has been attributed to the 

proliferation of human activities (including overfishing), increased sedimentation and, 

probably, indirectly to global warming (Freiwald et al; 2004).  
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The consequences of the proliferation of jellyfish have seriously apprehended scientists and 

managers because of their significant impacts on fish resources, the marine ecosystem in 

general and the health of people.  

On a distance of about 250 km south from Mamghar to the border with Senegal, a bloom of 

jellyfish Chrysaora fulgida was noticed in June 2014, with densities of 1000-5000 individuals 

per km and about a million jellyfish on this stretch of the beach. This proliferation was 

associated with a significant decline in biodiversity in coastal areas and significant mortality 

of several species of marine turtle.  

 

Chordates  

This group, consisting mainly of vertebrates, includes in addition to birds, fish, marine 

mammals and turtles. 

Fish  

The fish are indicators of the trend of aquatic biodiversity, due to their wide variety that 

reflects a broad spectrum of environmental conditions (Moyle and Leidy, 1992). Inventory 

of fish in the Mauritanian EEZ identified 699 different species of fish.  

As Mauritania is a transition area, ecological limits of fish species was analyzed. Base on a 

sample of 240 species found in the Mauritanian EEZ, 127 tropical species do not exceed the 

Cap Blanc, and the northern Mauritania is considered to be their northern distribution limit. 

For 54 species, this area represents their southern limit. On the remaining species, 31 are 

mainly located in the western part of the Atlantic (Brazil to USA see exceptionally Canada), 

but are also reported in the Mauritanian EEZ. Only 10 species show a localized distribution 

(Fishbase.org). This is the case of Scorpaenid, Neomerinthe folgori, observed only in the 

Mauritanian zone and Cabo Verde islands (with an unconfirmed presence in Namibia) and 

the Psychrolutes inermis (College of Scorpaeniformes of Psychrolutidae family) whose 

Atlantic presence is limited to the Mauritanian coast. This is also the case Coryphaenoides 

leptolepis (Macrouridae). Through CCLME, the specie Diaphus termophilus (myctophid) is 

reported only in the Mauritanian and Moroccan area. Finally, Spaniblennius riodourensis 

(Blennidea) species is endemic to the Morocco-Mauritanian zone (Almada et al, 2001; 

fishbase.org, 2014).   

Blennidae species show a negative relationship between their number and latitude. This 

family shows the largest number of species and the highest endemism (8 species) in tropical 

zone of West Africa. It is interesting to note that for the only species of endemic fish, 

already listed in the southern part of Morocco and northern Mauritania, eggs are attached 

to the substrate and larvae, which are planktonic, are found in shallow coastal waters 

(Fishbase.org, 2014). These conditions limit severely the dispersion of specie critical stages.  

An IMROP pollster, installed in the Banc d'Arguin (Iwik village) observed a specimen of 

Rhynchobatidae (fig. 20), a guitarfish of the order Batoids (seriously threatened in the 

region CCLME). According to the testimony of specialist, it will be a new species of a news 

Genus, but this information required to be surrounded by all precautions. 
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Figure 26: New Genus of guitarfish- fin cut by fisherman (cut fins, credit IMROP / PNBA) and the head of a hammerhead shark 
(credit Nansen / CCLME) 

 

In light of informations given above, the level of endemism in the Mauritanian coast seems 

particularly low for the fish group (Table 16). Mauritanian zone is a transition zone 

(ecotone) that acts as a buffer between tropical communities (53% of the sample analyzed) 

and temperate (23%). Fort brewing, on both sides of this ecotone, especially due to ocean 

currents, concerns the different stages do development (eggs, larvae, juveniles and adults). 

The contacts with the western side of the Atlantic are relatively high (13%). 

 

Tableau 16: Level of endemism around and Mauritania (through sample of 240 species) 

Areas  Mauritania-
Angola 

Mauritania
- North 
East 
Atlantic 

Mauritania- 
Western 
Atlantic 

Mauritania-
Marocco 

Mauritania- 
Islands 
Cabo-Verdo 

endemic Mauritania-
other 

Total 

Number of 
species 

127 54 31 2 2 1 23 240 

Percentage 53 23 13 1 1 0 10 100 

 

 

Figure 27: Neomerinthe folgori (right, Photo: fishbase.org) and distribution map Spaniblennius riodourensis (left Fishbase.org), 
an endemic species. 

 

Several species of fish, including sharks and rays, are in critical condition. Species such as 

shark Squatina aculeate (CR), Pristis pritis (CR), the beautiful Mobula mobular (EN), the red 

porgy Pagrus pagrus (EN) the Myliobatis aquila (near threatened) are often in situations of 
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concern according to the Red List IUCN53. According to this organization, the species of West 

African skate, Bathyraja hesperafricana, is reported in the area from Gabon to Mauritania, 

at depths between 750 to 2200 m. Given its depth distribution, fishing will not be the first 

threat, but offshore oil exploitation will constitute the main risk for this species, little-known 

and without conservation status.  

Marine Mammals  

The top predators such as marine mammals play a key role in structuring and organization 

of ecological communities. Given their small numbers, these predators are often those that 

disappear first (Byrnes et al 2007). Most marine mammals live offshore on the continental 

margins, rarely on coastal areas (Blaricom, 2013). Scientific monitoring requires appropriate 

means which are usually quite expensive heavy. Over the last fifteen years, important 

research actions have been implemented in the Mauritanian EEZ to better monitor these 

species, namely after the massacre in 1997 of monk seals (an endangered species). This 

monitoring focused on the monk seal, a very coastal species located near the town of 

Nouadhibou and whose spatial distribution is relatively small. This program was accelerated 

with the arrival of oil companies operating in the offshore Mauritanian. 

 

 

 

 

 

 

 

 

 

The eastern tropical Atlantic (ETA), which extends from Mauritania to the south of Angola, is 

frequented by at least 34 species of cetaceans (Weir et al., 2012).  

As shown in Woodside (2003), there are 35 species of cetaceans recorded for the north-

eastern tropical Atlantic (Madeira Senegal) of which 24 are often listed in the Mauritanian 

EEZ (Robineau and Vely, 1998 Camphuysen 2003). The 11 species that have not been 

reported in the waters are almost all pelagic species. Some of these species are rare in the 

region (Woodside, 2003), then the chance to meet them, in the absence of a regular and 

comprehensive monitoring, is very low.  

                                                           
53

 http://omap.africanmarineatlas.org/BIOSPHERE/pages/6_3_iucn_redlist.htm 

Figure 28: Monk in the area of Cap Blanc seal (Mauritania © Hellio-vaningen) 

http://omap.africanmarineatlas.org/BIOSPHERE/pages/6_3_iucn_redlist.htm
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More than half of the species in this group are placed in the category (Data Deficient, DD), 

due to the lack of scientific knowledge across the entire distribution. Two species, the 

African manatee and Mediterranean monk seals are critically endangered (Aguilar and 

Lowri, 2008). Three whales are endangered. 12 species are with Least Concern (LC). Two 

species are vulnerable.  

Overall, these marine mammals are under increasingly pressure, due to offshore oil 

exploration and maritime traffic (noise pollution) and bycatch associated with the use of 

trawl and gillnets in fishery.  

A scientific survey targeting birds and marine mammals, was carried onboard the IMROP 

research vessel άAl Awamέ in November-December 2012. At least 11 species of cetaceans 

have been shown: 4 different species baleen whales (blue, fin, Bryde's and humpback 

whale), two toothed whales (unidentified sperm whales and beaked whale), and five species 

of dolphins (common, Atlantic spotted, Risso's and Bottlenosed dolphins and Harbour 

porpoise). Bryde's whales and dolphins may be residents of the region (Anonyme, 2013). 

According to these authors, the whales were observed regularly, but some hot spots were 

determined for each of the major groups. Thus, a major hot spot of biodiversity was found 

on the lower slope at 20°N. Large whales (including all sperm) and large groups of dolphins 

were encountered beyond the continental shelf. This is also the case of humpback whales 

Megaptera novaeangliae (Anonyme, 2013). In the same period a year ago, the vessel R/V Dr 

Fridtjof Nansen equipped with a special viewing platform for tracking this species, has met 

any individual of this species between the peninsula of Cap-Vert (Senagl, Dakar) and Agadir 

(Morroco), Mauritanian zone included.  

Clymene dolphin, Stenella clymene, is encountered in tropical and warm temperate waters 

of the North and South Atlantic. Mauritanian zone is the northernmost limit of its 

distribution (Fertl et al, 2003).  

Frequent strandings of marine mammals are observed at the coast. In the past and in the 

absence of strandings monitoring network for these species, the discovery of the carcass is 

usually several days or weeks after the death, when they are in an advanced state of 

decomposition. This does not determine the cause of the beaching. Since late 2012, a major 

program of bio-monitoring system is put in place54. Between November 2012 and May 

2013, 26 cetacean carcasses were encountered on 400 km of the coast, including 10 (38%) 

harbour porpoises. Stomachs analyzed contained the remains of sardines and a boe-drum. 

In 38% of cases, there was a direct relationship with fishing, as the elimination from the nets 

causes mutilation and later beaching of caught individuals.  

Some individuals come alive to the beach as is the case of a fin whale (Balaenoptera sp) in 

photo (fig. 29) measuring 17.28 m length, 1.20m height of the body, 1.30m width. 30 tons 

estimated weight. The fin whale is, after the great whale, the second-largest animal in the 

world. The exact reasons of beaching remain unknown. No injury or nets was observed in 

                                                           
54

 Inspired by the OSP program, it aims to establish values of biological and chemical reference, with a quarterly mission. It is 
implementation by national institutions "Mauritanian Institute of Oceanographic Research and Fisheries" (IMROP), "The 
National Office of Sanitary Inspections of Fishery and Aquaculture Products" (ONISPA) and "The Higher Institute of 
Technological Education"(ISET) in close collaboration with National Parks of Banc d'Arguin and Diawling. 
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animals. Several hypotheses, not necessarily mutually exclusive, have been advanced (oil 

exploration, old age, too coastal following of school of fish). The stranding of this species is 

widely reported around the world especially in Banc d'Arguin (Ten Alloul in 1997, Mamghar 

in 1999 and Iwik in 2002). All these strandings occurred in August.   

 

Figure 29 Measurement of a whale stranded in the area of the Banc d'Arguin (Photo IMROP) 

 

The loss or degradation of habitats such as the collapse of caves hosting the Monk Seal, 

overfishing, marine pollution and climate changes poses significant challenges for the 

protection of these emblematic species. For most species, especially offshore, the lack of 

scientific data to date on all their range does not allow to determine their status.  

The establishment of a national network for monitoring strandings of marine mammals and 

turtles, consisting of local correspondents spread over the entire coastline, which can 

provide early warning, becomes a necessity.  

The monk seal Monachus monachus and Sousa teuszii are coastal species55 that play an 

important role in this rich ecosystem. The protection and conservation of these endemic 

and endangered marine mammals, whose areas of distribution are very low for the first and 

enough localized56 for the second, are a great of need. It is important to remember that the 

monk seal disappeared, for example, from the Provence French coast since the 30s and 

from Corsica since the end of the 70s (IUCN-France et al, 2009).  

 

Sea turtles  

They live in all tropical and temperate-warm oceans (and Bauchot Márquez, 1986). But 

many species are highly migratory and females can migrate over 10,000 Km in particular for 

reproducing. Eckert (2006) reported, based on a radio-tracking, that the turtle Dermochelys 

coriacea has traveled 13,909 km in 370 days in (37 km per day on average). On the eastern 

Atlantic shore, the migration route went from the Bay of Biscay, Morocco and Cape Verde, 

before arriving in Mauritanian zone (Fig 30). Sea turtles are mainly omnivorous and 

carnivorous, except adult green turtles which are herbivorous.  

                                                           
55

 S. teuszii is mainly met on the Banc d'Arguin (Maigret 1980). M. monachus lies off the peninsula of Cap Blanc. It is 
sometimes observed several miles offshore in search of food. 

56
 The humpback dolphins Atlantic (Sousa teuszii) is endemic in West African coastal waters, between Western Sahara and 

Angola (Weir et al, 2011) 
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Figure 30: Monitoring telemetry displacement 5 turtles, DC1 to DC7 in the Atlantic (Eckert (2006) 

 

On the eight worldwide marine species, six frequent more or less regularly Mauritanian 

coast (Maigret, 1975; Ineich Ivan, 1995; Eckert, 2006; Frety et al, 2007). These are:  

The green turtle, Cheliona mydas, which is widely distributed in almost all oceans 
(ubiquitous). These numbers are the most important because they represent up to 86% 
of the remains of beaching marine turtles. It occurs throughout the year on the coast 
and all sizes are represented. 

 

Figure 31: Distribution of the green turtle and photo of a juvenile  

loggerhead turtle, Caretta caretta, is also common in all seas and seems much more 
abundant in autumn.  

 

Figure 32: Distribution and photo loggerhead turtle (SPC ASNNC, 2003 Photo by Dominique BONNABEL) 
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the hawksbill turtle, Eretmochelys imbricata, frequents very few Mauritanian coast.  

 

Figure 33: Distribution and photograph of the hawksbill turtle (SPC ASNNC 2003) 

Olive Ridley Lepidochelys olivacea. Reduced presence in the Mauritanian zone, which 
represents the northern distribution limit in the eastern Atlantic (Fig. 34) 

 

Figure 34: Distribution of olive ridley and adult picture (CPS et ASNNC, 2003 ; http://fr.wikipedia.org/wiki/Tortue_olivâtre) 

- the distribution of Kemp's ridley Lepidochelys kempii is mainly limited to the Gulf of 
Mexico (Fig. 35). Erratic individuals are sometimes found on the coast of the Atlantic 
Ocean, including Mauritania. Three shells of this species have been observed in the 
past in Mauritania. 

 

Figure 35: Distribution of the turtle and Kemp photo juveniles ((CPS et ASNNC, 2003 ; 
http://animals.nationalgeographic.com/animals/reptiles/kemps-ridley-sea-turtle/) 
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leatherback turtle Dermochelys coriacea: reported observations for this species are 

limited. 

 

Figure 36: Distribution of the leatherback turtle Photo (CPS et ASNNC, 2003) 

 

Mauritania joined in 1999 the Memorandum of Understanding concerning Conservation 

Measures for Marine Turtles of the African Atlantic coast. These six species are listed in 

Annexes I (endangered migratory species) and II (low status) of the Bonn Convention 

(Convention on Migratory Species - CMS) ratified by Mauritania.  

 

In Mauritania, the data collected over ten years shows an annual average of 10 stranded 

individuals, mainly constituted (80%) of green turtle (Sidi Ould Taleb, 2013). Absence of 

other species mortalities associated and of specific abnormalities of the environment (oil 

spills, colored water), non-acute nature of the problem and the presence of shrimp trawls 

closer to the area concerned, suggest that the latter issue could be one of the main causes 

of turtle mortality. Although the loggerhead turtle Caretta caretta and olive ridley 

Lepidochelys olivacea were reported to consume small amounts of marine macrophytes, 

but the green turtle Chelonia mydas is the only sea turtle considered to be herbivore for 

most part of his life (Bjorndal 1997). Green turtles, Chelonia mydas, which are the most 

abundant turtles, feed mainly on zostera meadow (Cardona et al, 2009).  

In the absence of specific program, it is not easy to establish an accurate picture of the 

status of marine turtles in the Mauritanian zone. The Banc d'Arguin, a protected area is a 

favorite spot of the concentration of the green turtle in Mauritania. Several eyewitness 

counts (Ba, 2012) argue that some species are nesting on Mauritanian coast. But as stated 

by Cardona et al (2009), the nesting information on the coast from Morocco to Angla, are 

often more descriptive than quantitative.  

 

Several types of threats to these species include predation of eggs, killing of females in 

breeding condition, uses in traditional medicine. Turtle accidental catches can reach more 

than 1.2% of the overall artisanal landing in the Banc d'Arguin (Inejih and Dia, 2003). But the 

proportions of shrimp vessels bycatch seem much lower, since it is 0.01% (Sidi Ould Taleb, 

2013). There is an increasingly evidence that the artisanal and coastal fisheries using 

sleeping nets, may be the represent the main threat to some sea turtle populations (Gilman 

et al, 2010). The lack of a specific program, do not allow assessing the actual catch rates 
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without great uncertainty. The presence of observers on fishing vessels, in particular shrimp 

boat, can provide a viable and less cost indicators of turtles accidental catches (relative 

impotence, location, seasonality and the most incriminated devices).  

 

III. 3 CCLME marine and coastal key habitats and conservation status  

Of their characteristics (physical, geographical, abiotic and biotic), their ecosystems and 

their species typical features, habitats (natural or artificial) are elements that strongly 

structured biodiversity in a given region. They are therefore considered to have an interest 

in the conservation of biodiversity (as special support of related species, endemic included). 

This interest is particularly important because of the multiple threats faced by habitats, 

which can then affect the natural distribution, structure, function and survival of associated 

species.  

In the CCLME, habitats comprise both physical entities (canyons, coral reefs, seamounts and 

knolls, mud-slides, deltas and estuaries, bays and headlands, caves, salt marshes ...) and 

areas that are known to be shaped by structural phenomena (upwelling, domes, thermal 

fronts, gyres and hot springs). Marine habitats also include, ecosystems mangrove forests, 

seagrass meadows and maerl and associated fauna of "engineer" species. 

On these rich and varied habitats, only those they greatly structure biodiversity and 

ecosystems and strongly contribute to its conservation are considered. These key habitats 

are identified and characterized then their conservation status in the region CCLME is 

analyzed. 

III.3 .1 Critical coastal habitats and CCLME marine space  

Habitats organizing life and structuring the coastal zone (delta estuaries, bays and 

headlands, dunes and bars, marshes, salt pans, etc.) have received and are receiving the 

most attention, especially with the growing needs of a coastal management capable of 

facing the challenges of climate change and the very strong occupation of the coastal area 

that knows the area. Notwithstanding their importance upstream to marine biodiversity and 

in particular that of the coastal seabed fringe, these key habitats are not more subject to 

description. Indeed, more attention is brought on habitats whose biological and 

geomorphological characteristics are important for biodiversity conservation. For that 

reason and within the framework of this study, the specific focus is given to mangroves, 

seagrass meadows57, seamounts, coral reefs and canyons.   

                                                           
57

 The present study is centered, in general on marine realm. The coastal halophilic and amphibian fauna (such as Spartina) 
need to be addressed as a complement of this work. In fact, taking into account the favorable wide and numerous habitats 
on the CCLME area, this flora is very important. In Morocco, for example, Hamad and al. (2004) list nearly 115 species and 
sub-species belonging to 20 families.   
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III. 3.1.1 Mangrove  

Over 70 known species58 (Polidoro 2010), only seven are listed in the CCLME area (3 

Rhizophora, Avicennia 1, 1 Laguncularia, 1 and 1 Ascrostichum Conocarpus). The list and the 

number of species by country are given in Table 17.  Al thse species, found in the region 

CCLME, are classified by the IUCN Red List to be in the category of "Least Concern". The 

Ascrostichum aureum species, met on the both southern an northern sides of Guinea-

Bissau,  is not cited to be found in this country.  

With only three species, Mauritania represents the northern limit of mangrove forests; this 

king of flora is more adapted to tropical and subtropical coasts. 

 

Tableau 17: Mangrove species encountered and countries concerned CCLME 

Countries Mauritania Senegal Gambia Guinea-
bissau 

Guinea CCLME 

species        

Ascrostichum aureum  Ҟ Ҟ  Ҟ Ҟ 

Avicennia germinans Ҟ Ҟ Ҟ Ҟ Ҟ Ҟ 

Conocarpus erectus Ҟ Ҟ Ҟ Ҟ Ҟ Ҟ 

Laguncunaria racemosa  Ҟ Ҟ Ҟ Ҟ Ҟ 

Rhizophora harrisonii  Ҟ Ҟ Ҟ Ҟ Ҟ 

Rhizophora mangle  Ҟ Ҟ Ҟ Ҟ Ҟ 

Rhizophora racemosa Ҟ Ҟ Ҟ Ҟ Ҟ Ҟ 

Total species 3 7 7 6 7 7 

Source FAO 2007 

The overall area covered by this habitat was 659,100 ha in 2005 (Table 20), representing 

about 21% of the total area in Africa. In 1980, the area was 814,750 ha, so the loss of 

habitat over 25 years is nearly 24%.  

 

Tableau 18: Estimates surfaces of mangroves in the CCLME area (ha) 

year Mauritania59 Senegal Gambia Guinea-
Bissau 

Guinea Total CCLME Total 
Africa 

Ha % 

1980 150 169000 70400 276000 299200 814750 22,2 3670190 

1990 110 145000 61200 248400 279200 733910 21,4 3427520 

2000 100 127000 58100 221000 276200 682400 21,2 3217957 

2005 100 115000 58000 210000 276000 659100 20,9 3160105 

Perte (%) 50 47 22 31 8 24   

Source FAO 2007. 

                                                           
58

 The maximum level of diversity is on the Asian coast, diversity in the northwest coast of Africa is ranged between 4 and 13 
species by country. 

59
 This estimation is very far from the one obtained during the mapping the Lower Delta of Senegal River mangrove (right 

border) conducted in 2011 by the "Projet de régénération des mangroves dans le PND /PND-AECID-UNESCOέΦ ¢ƘŜ ƳŀǇǇƛƴƎ 
estimates that the mangrove occupies nearly 950 Ha in the area.  
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Habitat loss varies depending on the country. It even does not seem to be confirmed at 

least in the case of Guinea-Bissau, where recent estimates give 14% as growth rate between 

1990 and 2007 (Lourenço 200960). This trend is associated with this author to reduction of 

rice cultivation61.  

Also mangrove restoration is launched in Senegal62. In Mauritania, the Diawling National 

Park, the core of the main areas of mangroves in Mauritania, processed in 2010/2011 to the 

implantation of 20,000 plants of Avicennia germinans in Ghahra (right bank of Lake 

Ntiallakh) and in the mare of Birette (just downstream of the Diama dam), with the support 

of MDG-Fund and UNESCO Rabat project.  

Rehabilitation actions do not seem to compensate the degradation of this habitat (Tendeng 

et al, 2012). It should be emphasized the initiative aiming the protection of this habitat in 

West Africa, which resulted in the signing of a charter accompanied by an associated action 

plan63.  

 

In Gambia, the central estuary, upstream of KP 130, total 8700 ha of mangrove representing 

about 13% of the total mangrove area of the country. Interests in oil extraction (Street, 

2002) represent a potential risk for this mangrove forest.  

In Senegal, the mangrove areas were always used for rice cultivation, fish farming, fish and 

fish-smoking and shellfish gathering (Barry, 2009). The Mangroves are located on the border 

of the Casamance River, in the Sine-Saloum estuary and at the mouth of the Senegal River, 

covering an area of 200,000 hectares (IUCN, 2007). According to Ndour (2009), degradation 

of mangrove in Somone (Senegal) is related to two factors: drought (1970) and the closure 

of the lagoon in 1987 (Ndour et al, 2002.).  

 

In Mauritania, the northern distribution limit of mangrove swamps, only two species 

(Fig. 37): Avicennia germinans and Rhizophora racemosa are encountered. Large areas of 

mangroves may be destroyed in relation with the high salinities (May to July each year) 

observed since the opening of the channel of load shedding (breach opened in the Langue 

de Barbarie to avoid risk of St. Louis city flooding). At the PNBA, the only mangrove present 

from Cape Timiris to Tidra islands is Avicennia germinans64 (A. africana): a vestige of 

                                                           
60

 Lourenço, P., Cabral, A.I.R., Oom, D., Vasconcelos, M.J.P., Catarino, L. e Temudo, M.P., 2009. Re-growth of mangrove 
forests of Guinea-Bissau. 33

rd
 International Symposium on Remote Sensing of Environment, 4-8 Maio 2009, Stresa, Italia. 

61
 In Casamance, rice is practiced in mangrove areas. It occupies an area of about 67,000 ha with an annual production of 

around 70,000 tons. This activity is currently facing problems of salinization and acidification of soils. 

62
 In Senegal, several NGOs (APIL, WAMEE, IUCN and WWF and Wetlands International) are very active 

63
 "2009. Charter and Action Plan for the sustainable management of mangroves in the PRCM area: Mauritania, Senegal, 

Gambia, Guinea Conakry, Guinea Bissau and Sierra Leone " 

64
 According Dahdouh, 2000, the vitality of this species is its geographical limit does not seem so far 

reduced PNBA. 
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mangroves65 that characterize estuarine environments and which is the northernmost of 

Africa. 

 

 

Figure 37: Mangrove: (left) Rizophora racemosa and (right) Avicennia germinans  (Credit Mallé Diagana) 

 

III. 3.1.2 seagrasses 

According to the World Atlas of seagrass (UNEP-WCMC), there are about 60 species and no 

less than 177,000 km2 of meadow66 in the world. Seagrasses, although less magical as 

corals, do not unless play a more important role in the coastal marine environment. They 

provide habitat for many species of animals and plants and especially to fish in their early 

life. And one begins to realize that they have responsibilities in the climate cycle and the 

ocean carbon cycle and coastal protection.  

Seagrasses would capture about 27 million tons of carbon67 each year. Seagrasses capture 

and store carbon from the last ice age and as such are more efficient than the forests 

releases carbon after about 60 years.  

Due to these different roles, including their substantial contribution to the recycling of 

carbon and nutrients in the ocean, these flowering plants are among the most productive 

ecosystems in the world.  

In northwest Africa, presence of four species is noted: Cymodocea nodosa, Zostera noltii, 

Halodule wrightii and Halophila decipiens.  

Off The Canary Islands, there is Cymodocea nodosa and H. decipiens. The species Zostera 

noltii, the third species still present in the Canary Islands68, is found in the Bay of Dakhla. 
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 Lamarche (2008) lists twenty taxa halophytes and seems to prefer the term schorre instead of mangrove. According to this 
author, landscape and associated flora changed very little in this area since the 1900s. 

66
 This estimate does not integrate, due to the lack of data, meadows off West Africa and Latin America coasts. 

Yet, PNBA alone, seagrass meadows would expand on nearly 500 km
2
 

67
 In total, nearly 19 billion tons of carbon are currently stored in the oceans and "if seagrass beds disappear, this stock could 

be released into the environment," said James Fourqurean of Florida International University and author of the study. 
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According to Hammada et al (2004), Cymodocea nodosa is listed on the Morocco Atlantic 

coast (Littoral Skhirat, Temara, mouth of the river Cherrat, Casablanca, El Jadida).  

Of Mauritania and namely in PNBA area, Zostera noltii and Cymodocea nodosa are 

the two main species that spread in a large meadows where feed, among others, 

green turtles.  

 

In Senegal Zostera nana (taxonomic synonym of Z. noltii) is found in small coast (Joal 

Palmarin Ndior and Bertenty) and Casamance69 (opposite Kalissaye and into Lower 

Casamance).  

In Guinea-Bissau, presence seagrasses is noted in estuaries and deltas of Cacheu and 

Geba rivers.  

III. 3.1.3 Corals  

Generally, corals are biogenic habitats formed by ŜƴƎƛƴŜŜǊΩǎ species on which some living 

species are fixed creating schools, fields or meadows (Gerard and Christine Pergent 2010). 

They provide favorable environments for the installation of many species and represent 

areas of high primary production as well as places of feeding, breeding and nursery for 

many fish and shellfish of commercial and ecological interests.  

There are two types of coral: coastal (warm water coral reef) and deep (from 300 meters, 

deep cold-water corals). Although attention has often been given to capable of building 

many coral reefs70 that provide habitat and associated diversity, the largest coral diversity is 

deep and constituted mainly by isolated species in colonies of varying density.  

On CCLME area, there would be no true coastal coral reefs (UNEP, 1999), mainly due to cold 

temperatures them Canary Current. However, there are a number of colonies with rich coral 

communities where the substrates are hard and the water is clear, as is the case in 

particular of Cape Verde and (Wells and Bleakley 2003). Corals are then more associated 

                                                                                                                                                                                     
68

 This species was significantly reduced in the Canary Islands, due to human disturbance, and is now confined to three small 
areas in the only port of Lanzarote (Source: Diekmann OEL Gouveia JA Perez-Gil C. Rodriguez can Serrao.The EA Origin of 
Zostera noltii in the Canary Islands and guidelines for restoration. Mar. Biol. DOI 10.1007 / s00227-010-1467-8) 

69
 http://www.oceandocs.org/bitstream/1834/2884/2/environnement.pdf/ national report on the 

state of the coastal and marine environment of Senegal 

70
 Only six deep coral species (and two in particular: Lophelia and Oculina) are able to build reefs, 

while about 3,300 other species of deep-sea corals (without zooxanthellae) are distributed in a 
dispersed manner in the deep oceans. Lophelia is present in Mauritania and is well ... 
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with the southern islands of the archipelago particularly because of relatively higher 

temperatures (CCLME, 2014)71 

The main species listed are: Millepora alcicornis, Siderastrea radians, Porites Porites, Porites 

astreoides, Favia fragum, Schizoculina africaina, Madrasis pharensis and Tubastrea sp..  

Since 2002, Cape Verde is considered one of the eleven hotspots of coral reefs and ranks 

ninth on a scale of greater threat (Roberts, 2012). It was already one of the worldwide top 

10 Ψhot spotΩ for communities of deep coral reefs (Kelleher et al., 1995). The most common 

species of coral is the Millepora alcicornis. Coral species Favia fragum, Siderastrea radians 

and Porites Porites, less occurring, are also observed. Finally, soft corals (Palythoa sp.) would 

be present in Santa Luzia and islets Branco and Raso.  

Outside the Cape Verde Islands, deep cold water coral reefs formed by Lophelia pertusa and 

Madrepora oculata were listed in Mauritania. In addition to these two species, oil 

exploration coring of carbon mounds zones showed that two other species exist: 

Solenosmilia variabilis and Desmophyllum sp. (Colman et al, 2005). According to these 

authors, cameras monitoring of large areas of coral rubble on two mound sites suggest that 

corals were previously dominant component benthic of the community of deep waters in 

the south region of Cape Timiris. Recent studies show that living polyps exist, particularly to 

the south (close to the border with Senegal).  

It is very probable that the barrier of cold water, extending from the southern Cape Timiris 

to the Senegalese border on 450 km long, evidenced for Mauritania, continue beyond, into 

Senegalese waters. In fact, the forecast levels of cold corals area, even little bit deeper for 

the area (Fig. 38), offers the same probability for both countries. Dedicated Research, 

addressing this issue, must be taken in priority. 
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 CCLME, 2014. Etat des lieux  des mesures politiques et juridiques visant à protéger la biodiversité, 
ƭΩƘŀōƛǘŀǘ Ŝǘ ƭŀ ǉǳŀƭƛǘŞ ŘŜ ƭΩŜŀǳ Řŀƴǎ ƭŀ ½ƻƴŜ //[a9 Υ .ƛƭŀƴ Ŝǘ ǇŜǊǎǇŜŎǘƛǾŜǎΦ Draft N°2/ Février, 2014 
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Figure 38:Coral of cold water and overflow assumption to Senegal. 

 

Because of their rigid and brittle skeleton, the main threat to coral, considered as islets high 

seabed biodiversity (Roberts et al., 2006), remains the bottom trawling, followed by 

pollution. In the case of Cape Verde Islands, where several seamounts lie at depths of 100 

meters or less, vulnerability is high.  

 

III. 3.1.4 Canyons  

The submarine canyons are valleys cut into the continental slope, sometimes to the edge of 

the coast (guf72). It can be an extension of an underwater river, but it may have a different 

origin.  

This is the best sediments pathway73, linking the continental margin to the abyssal plain.  

Several canyons exist in the region of CCLME. The most notable, for their importance as 

productive and diverse biological systems, are: Canyon Timeris in Mauritania and the gouf 

represented pit Kayar Senegal.  

In Mauritania, the Timiris Canyon extends along over nearly 450km in a very meandering 

form (Antobreh & Krastel 2006a). It has a width of 2 to 7.5 km and an age of 165ka and a 

depth of 250 to 300 meters. For the canyon Timiris, as for the Trou-Sans-Fond in front of 
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 The guf attenuated the breaking waves. It is then used to break area or shelter for navigation and for fishermen, who also 
benefits from its marine productivity (eg. "Goufs" Capbreton (Basque Country), Nazaré (Portugal) and Cayar (Senegal). 

73
 The flow of sediment, usually relatively slow, can sometimes be accelerated, triggering real avalanches that spread over 

several hundred kilometers (turbidity currents). 
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Abidjan (Ivory Coast), the origin could be an ancient river74. The study of sedimentary 

archives of Timiris Canyon of Mauritania reveals a strong link with climate changes in the 

Saharan hinterland. Indeed, this change, not only influenced sedimentation processes in 

pelagic sea, but also controlled the activity of turbidity in the canyon system (Henrich et al., 

2010)  

 

In Senegal, the Canyon of Kayar, which is an example of guf, is the most remarkable canyon. 

Due to his topographical and hydrological features, the canyon complex of Kayar works as a 

barrier, limiting the migration of number of species between the north and south coasts of 

Senegal, especially demersal (Barry-Gérard, 1990 Diouf, 1980, 1983 , 1985 Boely et al., 

1978, Champagnat, 1978 Domain, 1972 Giret, 1974 Franqueville 1983, Cury and Worms, 

1982).  

Canyons constitute marine sanctuaries for cetaceans (Hooker et al., 2001).  

 

III. 3.1.5 Seamounts 

The number of seamounts75 in the sea varies greatly depending on the study and 

assessment methods. Yesson et al (2011) identified 33,452 seamounts (>1000 meters high) 

and 138412 Knolls (less than 1000 meters high). The first occupy 4.7% of the seabed, while 

the latter covers 16.3%.  

FAO area in the Atlantic Center, which includes CCLME, totals 536 seamounts from which 

only 103 are in areas under national jurisdiction (Clark et al., 2006).  

In the CCLME the most numerous seamounts are located in the northern zone and mainly 

around Canaries and Cape Verde Islands.  

In the Canary Islands, the province of seamounts includes over 100 mounts whose location 

is difficult to explain and the origin controversial (van den Bogaard, P., 2013)  

In Cape Verde, in the northwest of Santo Antao and namely in southeast of Boavista. One of 

the characteristics of the mounts in this country is the presence of several summits located 

at depths of less than 100 meters.  

On the coast of Senegal, with the complex of seamounts is constituted by Mont Cayar, Mont 

small Cayar and Mont Medina.  

Worldwide, these habitats are little studied and are explored at only 6.5%.  
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 The climate regime of the early Holocene and glacial period preceding it, very different nowadays, with many systems of 
rivers and sediment inputs would be responsible for the formation and maintenance of many submarine canyons, ravines 
and channels on the margin, especially between 18 ° and 20 ° N. 

75
 The seamount heights vary from 50-100m to more than 8 km, crossing the sea surface to form islands at higher altitudes. 

The majority of large seamounts (high >1,000 meters) is in linear chains and are formed by plumes (abnormally hot rock 
rising from the mantle); However, small seamounts are constituted from the young lithosphere near a mid-ocean ridge. Most 
small seamounts (<1 km) cannot be adequately studied by using bathymetric vessels, while large seamounts can be identified 
globally using altimetry. 
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By providing hard substrates, often in very isolated areas, seamounts are like oases in the 

desert. They are very often associated with coral and considered to be the support of a 

large and diverse wildlife, with nearly 798 species found closer to these structures (Clark et 

al. 2006).  

 

III. 3.1.6 Other key habitats  

Bearing shells and shelly deposits  

This type of habitat is present along the coasts of Mauritania (with deposits76 of clams and 

maerls in the area in front of the Cap Blanc and Banc d'Arguin) and Senegal (biostromes 

observed in the Saloum Delta).  

Gravity transport or "Mud Slides"  

It is about structures formed of soft sediment covering the ocean floor from the continental 

shelf to the abyssal depths (Sidi Ould Taleb et al., 2013).  

These gravity transports play a very important role in the distribution of benthic fauna such 

as demersal fishes and crustaceans (Jones and Brower, 2012).  

The types of most representative gravity transport in CCLME area are in Mauritania.  

The "Cold seeps"  

These are underwater areas from which hydrogen sulfide, methane and other hydrocarbons 

escape continuously (Taleb Ould Sidi et al. 2013). These areas contain a significant benthic 

fauna adapted to these particular environments. Bivalves and marine worms are the basis of 

the ecosystem of 'Cold seeps' in Mauritania. One species of mussel lives in symbiosis with 

chemosynthetic bacteria at 1000 meters deep in this ΨhabitatΩ (Cosel, 2002).  

 

III. 3.2 State of conservation of CCLME key habitats  

The evaluation of the conservation status of key habitats for biodiversity in the CCLME area 

is discussed with reference to the protection status in force and recognized nationally or 

internationally. This includes in particular the status of wetlands under Ramsar Convention, 

the Marine Protected Areas (according to IUCN concept) and finally Areas of Natural and 

Organic Interest (as defined in the CBD).  

Key habitats are also examined in relation to other frameworks for protection against the 

impacts of multiple uses of coastal and marine area, including fishing.  
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 Screener these critters living in a relatively quite turbid region role is related with the clear water needs of seagrass 
meadows BANP are one of the few habitats that have not suffered the sharp deterioration known elsewhere. 
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III. 3.2.1 Wetlands and MPA in CCLME 

Although located outside the area of high concentration77 of wetlands in Africa, CCLME 

region holds more or less important coastal wetlands that provide key functions to sustain 

the richness of these environments and those strictly related marine domain.  

The inventory of coastal wetlands of the 7 CCLME countries and Canary Islands allow 

identifying some thirty sites as Ramsar sites, with an overall surface of more than 3 million 

hectares. The number of declared sites by country and the corresponding surfaces in CCLME 

area detailed in Table 19.  

Table 19: Number of Ramsar sites in the coastal zone and marine CCLME 

Countries Number of sites   Surface (ha) 

Cape Verde 1 535 

Gambia 3 31244 

Guinea 6 225011 

Guinea-Bisau 2 1086048 

Mauritania 3 1231100 

Marocco and Occidental Sahara 13 118050 

Senegal 2 73720 

Spain/ Canaries Islands 1 127 

Total 31 2765835 

 

An analysis of RAMSAR texts describing the thirty-one sites was undertaken. The main 

habitats taken into account by this type of conservation status are listed in Table 20.  

Table 20: Occurrence of habitats covered by RAMSAR status 

Habitat type of the Ramsar site Occurrence on 31 

Lagoons permenants lakes and flood-plain 14 

Sand dunes, dunes 12 

Estuaries and estuarine complex 13 

Salt marsh 10 

Mangrove 10 

Islands, archipelagos and islander complexes 7 

Mudflats 5 

Seagrasses 3 

Delta 3 

Out-crops / cliff 3 

Reproductions and nursery areas 2 

Beaches 1 

Capes 1 
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 Which lies between 15 ° N and 20 ° S and includes the well known areas of the four major river systems (Nile, Niger, Zaire 
and Zambezi) or Lake Chad areas and wetlands within the Niger Delta Mali, the lakes of the great Rift Valley (a set which runs 
north to south eastern Africa ... etc. 
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Bolons 1 

Bay 1 

 

It is clear from this analysis that the status of wetland, which is somewhat continent 

oriented, concerns mainly the coastal areas (Lagoons, permanent lakes and flood-plain, 

Sand dunes and dunes, Estuaries and estuarine complex, Salt marsh and Mangrove) and the 

strictly marine habitats (canyons, reefs and seamounts) are so not concerned. This status is 

little effective in protecting marine species not dependent on coastal habitats. Indeed, the 

explicit conservation interest, motivating the statement of the sites concerned, is, for 

almost two thirds of the cases, the birds. In fact, more than 30 species are listed as targeted 

by RAMSAR site. The flamingo and the marbled marmonette are cited as object of 

conservation interest in 4 and 3 sites respectively. Note that the area as a whole is on the 

way of the East Atlantic78 migration. In this way (Figure 39), some key sites are in the CCLME 

region, playing ŀ ŎŜƴǘǊŀƭ ǊƻƭŜ ŦƻǊ ōƛǊŘǎΩ ŎƻƴǎŜǊǾŀǘƛƻƴ. 

 

Figure 39: East Atlantic Flyway (Source: Birdlife International) 

 

Mauritania, Senegal, Gambia and Guinea-Bissau receive seasonally millions of wintering 

birds (gulls mocking, Hansel tern, royal tern, etc.) and are home to large regional 

populations (great white pelican, white-breasted cormorant, Caspian Tern, etc.).  
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 This East Atlantic flyway is used by at least 12 million waterfowl, migrating annually between the Arctic, Europe and Africa. 
The majority of these birds depend for their survival on a limited number of key sites in coastal areas such as the Wadden Sea 
in Europe and the Banc d'Arguin and the Bijagos archipelago in West Africa (Marc van Roomen Geoffrey Citegetse Abdoulaye 
Ndiaye, Tim Dodman, Barend van Gemerden & Gerold Lüerßen- population trends for coastal Migratory waterbirds in the 
East Atlantic Flyway: A new initiative for monitoring in coastal West Africa -Poster). 
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Birds are followed by turtles (loggerhead turtle and more frequently green turtle) that are 

explicitly mentioned as motivating the conservation status in at least five RAMSAR sites. 

Then there is the group of marine mammals in which we find the African manatee and 

African clawless otter in the south part of CCLME and, in the north part, Mediterranean 

monk seals and the European otter.  

Wetlands status seems to serve also, but to a lesser concern, for protecting breeding areas 

(for fish and shellfish in particular) and / or to be a receptacle endemic and relict species79. 

  

III. 3.2.2 Other  conservations  status in  CCLME region  

Beyond the RAMSARΩs Site status, MPAs of the coastal and marine CCLME region were 

analyzed, querying the database GLOBAL MPA and regional or national data, including 

information available through RAMPAO network.  

The overall number of sites in CCLME that are under declared conservation status, rise then 

to 52 sites. Appendix 3 provides the list of names of all coastal and marine sites under 

conservation status in CCLME. This list can serve as a starting point for an assessment that 

will go beyond the question of status, to cover the issue of effective governance of these 

areas in relation to the objectives of biodiversity conservation and its services. The total of 

protected area in coastal and marine areas of CCLME is then estimated at a minimum of 

34,400 km2 and represents approximately 1.28% of the global CCLME coastal and marine 

area (Table 23); Note that the average of theworldwide percentage of protected to total 

costal and marine area is 2.2% and the Aichi target for 2020 is 10%. However, this estimate 

does not include the national status (like SIBE in Morocco) and networks (as identified in 

Cabo Verde for Barlovento80 and in Canaries Islands.  

Table 21: Protected areas of coastal and marine CCLME 

 
Countries  

Number of sites 

 
 

Surfaces (en Km2) Percentage of 
protected to total 
coastal and marine 
areas 

Protected 
areas 

Littoral* EEZ Littoral and 
EEZ 

Marocco (and Sahara) 15 1565 58680 554673 613353 0,26 

Spain / Canary Islands 4 753 11140 455397 466537 0,16 

Cape Verde 3 599 10200 734265 744465 0,08 

Mauritania 4 12313 14400 234000 248400 4,96 

Senegal 11 1750 14000 180895 194895 0,9 
Gambia 5 430 1400 10500 11900 3,61 

Guinea-Bissau 3 11747 5480 105740 111220 10,56 

Guinea 7 2277 6000 116584 122584 1,86 

Total 52 31433 121300 2392054 2513354 1,25 

* minimal estimation of the costal surface is made on the basis of a band of 10km inland for islands and of 20km for countries on the 
continent. 
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 This is the case for example of Tilapia zillii mentioned as relict species in mouth of the Oued Draa (Morocco). In fact it is a 
little bit in contrast with the fact that this species is found in the list of invasive species (see TableA 24) and it is present in at 
least 5 countries CCLME. 

80
 In Cabo Verde, there is a national network with a list of 22 natural areas categorized (park, natural and wilderness areas, 

landscape, monument) located in Barlovento (Decreto-Lei No. 3/2003, 24 de Fevereiro) 
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Furthermore, there are specific conservation status, such as those targeting the protection 

of birds, considered by Birds International, in various forms including approaches based on 

IBA (IBA or English) and migration corridors (Flyway English). Off CCLME region, potential 

areas of interest of the maritime area are presented in Figure 40.  

 

Figure 40 : Areas of interest for seabirds (Source: http://maps.birdlife.org/marineIBAs 

 

In addition to the BirdLife International initiative targeting seabirds, the Ecological and 

Biological Significant Area (EBSA) status dynamic drived through the CBD (Convention of 

Biological Diversity), with the support of Sustainable Ocean Initiative, offers a real focus on 

the protection of key marine habitats. In CCLME, identified EBSA (Table 24) cover the 

shallow costal water (rich in seagrass, algae), deltas and large bay, canyons, seamounts and 

also some key areas such as upwelling cells zones.  

 

Table 22: Summary of key habitats covered by EBSA 

  Countries Name of the EBSA Covered Habitats  Remarques 

1 Mauriania and 
North of Senegal 

Coastal habitats of the 
neritic zone of 
Mauritania and the far 
north of Senegal 

clams deposits and maerl, rocky (fish 
reproduction), the Senegal River delta 

  

2 Mauritania Cold-water coral reefs 
off Nouakchott 

deep coral reefs   

3 Mauritania Cell of the permanent 
upwelling in the north of 
Mauritania 

large production area (food chain from 
plankton to marine mammals, birds 
and turtles) 

  

4 Mauritania "Canyon Timiris" System canyon and deep-sea coral   

5 Senegal Cayar Seamount  Seamount   

6 Senegal Canyon of Cayar (Fosse) Canyon   

7 Senegal Delta of Saloum Delta Wetland 
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8 Senegal Mouth of the 
Casamance 

estuarine and Delta   

9 Cabo Verde Boavista Island Mont sous-marin  Reserve Curral 

10 Cabo Verde Complex of Santa Luzia, 
Branco and Raso 

Complexe ilien   

11 Cabo Verde North-West of Santo 
Antao 

Seamount   

12 Guinea Bissau Archipelago of Bijagos island Complex  Wetland 

13 Guinea  Rio Pongo Delta, Baie wetland 

EBSA :Ecological and Biological Significant Area 

 

L±Υ !ƴŀƭȅǎƛǎ ƻŦ ǇǊŜǎǎǳǊŜǎ ŀƴŘ ǘƘǊŜŀǘǎ ǘƻ ōƛƻŘƛǾŜǊǎƛǘȅ  

There are several pressures and threats on marine and coastal biodiversity in the area 

CCLME. The rapid development of economic activities oriented towards the coastline and 

the sea, high population growth, increasing occupation of coastline by populations and 

shipping are causing increasingly and severe threats to biodiversity and habitats.  

IV.1 Fishing and other economic activities  

The growing demand for seafood (and its consequences of increased fishing capacity and 

aquaculture development) is driving the development of fishing in the area, where catches 

reach nearly 2 million tons81 of marine products (Table 23).  

 

Tableau 23: Statistics of marine production in CCLME space and Zone 34 FAO 

 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Cabo Verde 8 136 11 030 24 054 22 432 22 049 22 207 20 726 19 713 22 130 20 189 

Guinea 114 845 88 550 98 566 94 489 70 823 81 240 112 618 96 657 104 500 112 233 

Guinea 
Bissau 

6 003 6 500 6 833 6 917 6 350 6 654 6 571 6 434 6 399 6 400 

Mauritania* 187 650 258 733 291 877 150 312 208 207 180 328 201 900 261 238 357 011 422 709 

Morocco 880 029 877 210 977 488 823 005 833 312 956 935 1 118 
464 

1 095 
101 

923 250 1 130 989 

Spain  136 945 117 141 98 812 91 639 84 690 108 331 138 084 133 592 146 581 140 100 

Gambia 34 366 29 317 30 955 32 977 39 015 38 715 41 423 41 970 36 700 31 091 

Senegal 428 032 400 373 365 228 332 995 373 629 391 098 411 985 375 553 393 726 426 685 

Total CCLME 1 796 006 1 788 854 1 893 
813 

1 554 
766 

1 638 
075 

1 785 
508 

2 051 
771 

2 030 
258 

1 990 
297 

2 290 396 

Total Zone 
34 

3 549 945 3 724 741 3 804 
619 

3 564 
295 

3 598 
541 

3 873 
406 

4 138 
555 

4 442 
519 

4 
303 664 

056 529 

* Estimate does not take into account the catches made in foreign countries Mauritania Source FAO Statistical Bulletin, 2012 
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 With SEA AROUND US estimates which include IUU catches, this figure can even double. 
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The economic importance of fisheries to the country has already been demonstrated in 

section II.2 and Table 4). This activity is characterized by the widespread practice of trawling 

(more than 90% of the catch in Mauritania occurred on average over the period 2002 to 

2011 by this method of fishing) in industrial fisheries and the use of driftnets (banned in 

Morocco since 2010) and especially the monofilament in the artisanal and coastal fisheries. 

These practices directly affect the target and bycatches species. They also cause significant 

damage to habitats, including loss, disturbance and fragmentation. They thus ultimately 

contribute to the erosion of biodiversity and degradation of associated services. 

The lack of a clear and concerted management system for this first risk factor and lack of 

good governance in general in the region, are the major gap to be addressed in all 

ecosystems and habitats conservation policies. 

The huge capacity represented by the industrial fishing fleet, inherited mainly from old 

European and Asian ships, is one source a field of wrecks that marks the West African coast.  

In addition, about a little over 3,000 tons of coral are collected each year. This applies 

especially to the northern part of Morocco (FAO, 2012) where the species is Coralium 

rubrum. Also, production of algae and aquatic plants up to 14,872 tonnes are noted in 

Morocco and Senegal in 2012 with 1028 tons. 

Also, the climatic degradation (drought, desertification) and the exploitation of mangroves 

for domestic purposes, construction of roads and structures in wetlands have greatly 

affected mangrove forests especially in Mauritania and Senegal zone. 

 

Furthermore, agriculture directly affects especially the mangrove habitat. It is the source of 

artificial watercourses (dams, diking the river, rice fields of development). The Senegal River 

(Senegal and Mauritania) is an example where industrial structures and human 

interventions have altered the dynamics of water and thus affected some coastal habitats. 

Pollution of the delta of the river by fertilizers, herbicides and other products used in 

agriculture seems to spread to adjacent marine areas. 

 

In fine tourism, one of explicitly displayed vocations in most parks and protected marine 

areas is a source of coastal usage that threat ability of ecosystem to regeneration.  

 

IV.2 Exploration and exploitation of hydrocarbures  

 

According to Kupper and Vaghi (2014), all states in the region of West Africa conducting oil 

exploration operations. Atlantic Morocco is also a site and indices are rather favorable. It is 

only at Cape Verde surveys that are not in progress. 

In terms of production and at the CCLME, only Mauritania began operating in 2006, which is 

still low. However, the premisses of a future development of exploration and exploitation of 



 

82 

 

hydrocarbons in offshore activities in almost all marine areas of the country the country 

CCLME are tangible (except for the case of Cabo Verde). 

The development of exploration and exploitation could so cause direct threat to the 

conservation of biodiversity including the preservation of renewable fish resources which 

contribute significantly to countǊƛŜǎΩ economies. These countries want to reconcile the new 

emerging oil industry, which has not kept its promises, with the interests of the fishing 

industry and protect the marine and coastal biodiversity. But the enormous damage to 

biodiversity and related activities, caused by the explosion of the Deepwater Horizon 

platform in the Gulf of Mexico, in the United States, where, however, all precautions were 

taken to prevent this kind of disaster, reminds us the great potential dangers of oil pollution 

which knows no borders.  

 

IV.3 Pollution  

Pollution comes in many forms, especially in the sediments, but also in the form of air 

pollution, with consequences that can be devastating to the species of benthos, which are 

the engineers of ecosystems.  

For PCBs, carcinogenic, high concentrations in the air were observed off the African West 

Coast and was attributed to shipwrecks near Nouadhibou (Gioia et al, 2011), which have 

been removed since. Without completely excluding this hypothesis, it is clear that:  

Taking into the direction of the general circulation of atmospheric air masses, such 
concentrations measured by research vessel can not only due to the effect of the 
wrecks in Nouadhibou; In fact, equally important concentrations were observed in the 
ports of Abidjan and Dakar, but not in Nouadhibou, where the research vessel 
apparently has not visited in the various campaigns.  

The main areas of PCBs are closely located on the route of oil, that could be one of the 
main origins of these concentrations; 
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Figure 41: Répartition atmosphérique du PCB dans la zone du CCLME (source Gioia, R. et al, 2011) 

 

Because of their persistence (half-life ranging from 94 days to 2700 years of the molecules) 

and low water solubility, PCBs may gradually accumulate in soils and sediments. The 

contamination could then be transmitted to fish through the food chain. The European 

Union has recently lowered the maximum permissible concentrations of PCBs in fish for 

human consumption. This strengthening of sanitary standards has led locally to fishing bans 

and / or fish market limitation.  

In terms of pollution of wetlands and the sea by pesticides, particulate matter and heavy 

metals: 

the use of more intensive mining and quarrying near coastal areas (Gold in Mauritania, 
Senegal Zircon) must be closely monitored. 

The development of aquaculture, in Morocco , Senegal and Mauritania, where shrimp 
farming projects are at an advanced stage and are at the origin of species introductions 
that can be invasive. The effects on the environment, especially wetlands, constitute a 
potential threat that should be monitored closely. All necessary precautions must be 
taken, taking advantage of the unfortunate experiences of other countries that 
preceded us in this activity. 

 

In the end, the acid pollution and expansion of oxygen minimum zones may have a 

significant impact on all levels of biodiversity by disrupting basic ecological processes. 

Acid pollution82 of the oceans have increased by 25% since the beginning of the industrial 

era, a change of the same magnitude as that of the atmosphere, which is increasingly 
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  "On 70 molecules of CO2 that we emit, twenty are absorbed by the terrestrial biosphere, thirty 
remain in the atmosphere and twenty dissolve in the oceans" This solution modifies the chemical 
equilibria. It acidifies the water by increasing the concentration of hydrogen ions (H +)" 
http://www.informatiquesansfrontieres.org/pollution/1.html 
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overloaded of CO2. This type of pollution affects the ability of several living beings to build 

their calcareous skeletons and can disrupt marine ecosystems (Secretariat of the 

Convention on Biological Diversity, 2014); 

Oxygen plays a key role in structuring marine ecosystems and control the distribution of 

almost all marine organisms, from microbes to zooplankton, squid, fish and (indirectly) of 

marine mammals (Williams et al, 2013) . For these authors with the temperature, salinity 

and dissolved nutrients, and dissolved oxygen concentration varies significantly in the ocean 

with depth. On a global scale and since the 1960s, the rate of decrease in oxygen minimum 

at a depth of 200 m was about 0.5 mol kg-1 year-1 at the Atlantic east (Stramma et al. 

2010). The consequences of extending to the surface of the oxygen minimum zone are not 

yet known. Given the importance of oxygen for the vast majority of aquatic organisms, the 

impact on the ecosystem could adversely. 

 

IV.4 invasive marine species  

Invasive species, non-native plants and animals, are a major threat to native species, for the 

ecosystems and consequently on the national and regional economies (Simberloff et al, 

1997). Indeed, these often invasive alien species are considered by scientists and policy 

makers as a major threat to marine biodiversity. The CBD already considered them to be 

one of the top five most serious categories of anthropogenic impacts (www.biodiv.org) that 

can cause major changes in community composition. 

Eighteen potentially invasive species, composed of introduced taxa but also of native 

species, have been reported in the area of CCLME (www.issg.org)83. These species consist of 

algae (6 species), mollusks (3 species), fishes (3 species), annelids, corals, reptiles, bryozoans 

and crustaceans. On the CCLME scale, the number of species by country follows a 

northbound decreasing gradient. With 12 species in Morocco (ranked first) followed by the 

islands of Cape Verde, Mauritania and Senegal (6 species each). The database (issg.org) 

includes 3 species for the Gambia but does not mention any species for Guinea Bissau. The 

number of species reaches 2 taxa Guinea (Table 24). 

 

Table 24: potentially invasive species (www.issg.org) in CCLME countries 

Species  Morocco Cape 
Verde 

Mauritania Senegal Gambia Guinea 
Bissau 

Guinea 

 Hypnea musciformis (algues)  X X X X X 0 0 

Acanthophora spicifera (algues) 0 0 X X 0 0 0 

Carcinus maenas (crustacé)  X 0 X 0 0 0 0 

Sabella spallanzanii (annélides)  X 0 X X X 0 0 

Sparus aurata (poisson)  X X X X 0 0 0 
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 http://www.issg.org/database/species/search.asp?st=sss&sn=&rn=Mauritania&ri=18237&hci=-
1&ei=-1&fr=1&sts=&lang=EN 

 

http://www.issg.org/database/species/search.asp?st=sss&sn=&rn=Mauritania&ri=18237&hci=-1&ei=-1&fr=1&sts=&lang=EN
http://www.issg.org/database/species/search.asp?st=sss&sn=&rn=Mauritania&ri=18237&hci=-1&ei=-1&fr=1&sts=&lang=EN
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Tilapia zillii (poisson)  X 0 X X X 0 X 

Vibrio cholerae (micro-organism) 0 0 0 X 0 0 0 

Tubastraea coccinea (coral) 0 X 0 0 0 0 0 

Watersipora subtorquata (bryozoan) 0 X 0 0 0 0 0 

Caulerpa webbiana (alga) 0 X 0 0 0 0 0 

Polysiphonia brodiei (alga)  0 X 0 0 0 0 X 

Varanus indicus (reptile) 0 0 0 0 0 0 0 

Crassostrea gigas (mollusc)  X 0 0 0 0 0 0 

Gracilaria vermiculophylla (aquatic 
plant) 

X 0 0 0 0 0 0 

Salmo trutta (fish)  X 0 0 0 0 0 0 

Mytilus galloprovincialis (mollusc)  X 0 0 0 0 0 0 

Ostrea edulis (mollusc)  X 0 0 0 0 0 0 

Polysiphonia brodiei (alga)  X 0 0 0 0 0 0 

Nombre d'espèces 12 6 6 6 3 0 2 

 

The red algae Algae Hypnea musciformis and Acanthophora spicifera are found in different 

oceans. Their morphology and great adaptation to varied environmental conditions, allow 

them to quickly colonize and invade a variety of habitats as is the case of Hawaii 

(www.issg.org). However, it becomes a power food source for the green turtle (Chelonia 

mydas), a globally endangered species (Russel and Balzacs. 1994).  

The shore-crab or green crab, Carcinus maenas (Cancer maenas), is native to Europe and 

North Africa. Its opportunistic diet and great voracity were the cause of decline of species of 

bivalves and other crabs (www.issg.org)  

 

The European worm Sabella spallanzanii (annelids) is a filter that potentially can modify 

native marine ecosystems and compete with native organisms for food and space. It can 

also inflict economic damage by competing with mussels and oysters in aquaculture farms 

(www.issg.org). It is native to the Mediterranean Sea and the European Atlantic Coast north 

of Normandy (Knight-Jones and Perkins, 1998). Introduced, probably in 2007 at two ports in 

New Zealand, it was detected a year later. After three years of virulent struggle without 

success, disposal operations of this species in this country have been suspended (Read et al, 

2011). 
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Figure 42: Sabella spallanzanii (introduit en nouvelle Zélande, Read et al ; 2011) 

 

Seabream (Sparus aurata) is native to the Mediterranean and the Atlantic Ocean. It is one of 

the most important fish in the aquaculture industry in the Mediterranean. However, the 

rapid development of the culture of fish in a marine cage has raised concerns about the 

impact of escapees on genetic diversity in natural populations (www.issg.org) fish.  

 

The specis Tilapia zillii, who has a tropical origin, provides 70% of the fish production in 

Egypt. Outside its native area, this fresh water fish has the ability to establish, even in highly 

saline waters. Only low temperatures can slow down its expansion. Often introduced to 

eliminate the invasive macrophytes, it may change benthic communities, and impact the 

behavior of other fish (www.issg.org).  

 

Due to their high market demand on the international market, some species of bivalves 

were introduced in some countries of the region. This is the case of Crassotrea gigas in 

Morocco and Senegal (Ruesink et al, 2005) and less weakly in Mauritania (Ould Taleb et al, 

1998), as triploid larvae (Pelletier, 2010). The introduction is usually not preceded by an 

exhaust risks evaluation, especially for the first generation with the added possibilities of 

introducing pathogens or parasites that could be also invasive species. Due to his planktonic 

larvae, C. gigas could extend its area and spread over long distances from the introduction 

location (Ruesink et al, 2005); as it was the case in the coasts of New Zealand and South 

Africa (Robinson et al. 2005). Based on a sophisticated modeling, several studies have 

highlighted the difficulty of accurately predicting the spatial and temporal dissemination of 

marine invasive species, which have very unequally spreader distributions (Inglis et al, 

2006).  

This present inventory of invasive species in CCLME is far from exhaustive and dozens of 

species potentially present in one or more countries are already reported. Thus, Caulerpa 

racemosa var case. cylindracea, a highly invasive variety which is endemic to southwestern 

Australia, was discovered in the Mediterranean in 1990 and has since spread from Cyprus to 

Spain and to the Canary Islands (Verlaque et al., 2003 2004). Its introduction, in the Gulf of 

Taranto, was accompanied by a reduction in the number of gastropods and crustaceans. An 
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increase in the average density in the meiofauna and a profound change in the communities 

of crustaceans with significant decrease in global diversity84, were recorded. Copepods 

proliferate at the expense of ostracods, cumaceans, isopods, amphipods and tanaidaceans 

(Carriglio et al., 2003).  

 

Very schematically, this taxonomic list of invasive species is an initial inventory85, which can 

serve as a starting point, but also to further prepare this scourge, to which we are often 

disarmed when it installed, as it is the case of Thypha in the mouth of the Senegal River. The 

control and eradication of invasive species are only possible if detected when their biomass 

is still reduced and localized. Effective tracking surveys should systematically target places 

where there is the greatest risk of introduction. The main vectors of contaminant species 

are aquaculture, ballast water of ships and biofouling of ship hulls (Minchin et al. 2005).  

All major ports, countries CCLME, must be subject to rigorous scientific monitoring to detect 

in time, the introduction of alien species, including ballast water or on the hulls of ships.  

 

IV.5 Climate Change  

Climate change is a major threat to biodiversity. Several species of fish, including small 

pelagic cephalopods, have seen their distribution changed over time in the region CCLME 

(Sardine, Sardinella and Octopus). Some caves used as a shelter by the monk seal collapsed 

at the Cap Blanc area and islands used as breeding grounds for many thousands of seabirds 

are now disappearing on the Banc d'Arguin. Many others modifications, affecting coastline 

and dune belt, are observed in different CCLME's countries. These modifications threat 

tourism facilities, port infrastructures and even cities and villages closer to the coastline.  

The effects of climate change directly and indirectly contribute to amplify the threats that 

already weigh heavily on CCLME zone: pollution, degradation, fragmentation and loss of 

wetlands and marine habitats, proliferation of harmful or invasive species. These threats can 

have cumulative incidence resulting in the change, reduction and loss of ecosystem 

functions. They could also affect the health of humans (proliferation of jellyfish and toxic 

algae). 

Their impacts can be mitigated, however, if appropriate measures are taken at the 

appropriate time.  
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 It should be noted that, given the lack of information on genetic potential, caution should be exercised because 
consequences of the introduced imbalances (caused by invasive species) are unpredictable 

85
 More than 500 exotic species are already listed in the Mediterranean (Galil, 2007). Although no 

extinction have been reported following the massive introductions, major impacts are identified: loss 
of local niche, space contraction of native species with risk of their disappearance, loss of genetic 
diversity, habitat destruction and homogenization. 
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±Υ /ƻƴŎƭǳǎƛƻƴǎ ŀƴŘ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ  

V.1 Conclusions 

The CCLME eco-region covers EEZs from Morocco to Guinea, through Mauritania, Senegal, 

Gambia and Guinea Bissau. It includes the islands of Cape Verde and the Canary. It covers 

approximately 7132 km of coastline and a total of 2.392054km2 of the EEZ
86

 from which 

845,702 km2 of continental shelf, nearly 35%. So it covers three areas: Macaronesia
87

, 

North Africa (Morocco) and West Africa (Mauritania, Senegal, Gambia, Guinea-Bissau and 

Guinea).  

The CCLME space, whatever under the influence of currents Canaries and Guinea, continue 

to be dominated by the upwelling phenomenon that makes it one of the four most 

productive areas in the world. In addition to the Upwelling mainly north CCLME, domes
88

 

(king of an Upwelling not reaching the surface) are another factor of richness for this area.  

With about 63 million in 2010 and nearly 95 million in 2030, the CCLME region is 

characterized by a high population growth and a strong coastal development, coastal 

population within 100km, reaching more than 90% of the total population in some 

countries. CCLME countries depend heavily on natural resources of the coastal and marine 

areas for economic development and to respond to emergencies fight against poverty and 

for education. In the International and regional level, these countries have joined most of 

the relevant tools for the conservation of biodiversity. And at the national level, they have 

policies and state organizations dedicated to environmental and fisheries management. 

The state of biodiversity in its entirety (bacteria, plants and animals) was performed across 

the CCLME through the use of international databases, studies and national reports and a 

very extensive bibliography. Also, at the country level, refined analyzes of biodiversity were 

conducted and illustrative for the Cape Verde and Mauritania.  

The inventory of the biodiversity of the CCLME region identified a total of 14094 taxa. This 

biodiversity is mainly dominated by arthropods (22.26%), mollusks (21.63%), algae (14.96%) 

and chordates (13.42%). Depending on the country, the number of phyla covered and listed 

species is more or less significant (Table 27). Countries with the most coverage are the 

Canary Islands and Morocco, where dedicated studies have been conducted since the early 

twentieth century and accelerated in recent decades particularly in the Canary Islands. 
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 The most cited estimation of the area of the CCLME space is 1,125,327 km2, but this does not include some of the Guinea-
Bissau, and the entire Cape Verde and Guinea and excludes some of the Canary Islands. 

87
 Macaronesia is a group of islands in west of Africa in the Atlantic Ocean, consisting of the Azores, 

Madeira, the Canary Islands and the islands of Cape Verde 

88
 Mainly Domes of Nouakchott and Guinea  
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Table 25: Biological Diversity of country of the CCLME space 

Groupes Arthropods Molluscs Algaes Chordates From which 
fishes 

Total taxa Number of 
phylum 

Maroc 2077 1616 808 864 676 7737 19 

Iles Canaries 1226 1315 1201 853 547 6069 25 

Cap Vert 71 192 411 778 670 1649 11 

Mauritanie 622 324 346 910 699 2403 15 

Sénégal 117 92 352 749 659 1737 14 

Gambie 28 8 133 549 490 755 9 

Guinée-Bissau 60 24 7 650 590 810 7 

Guinée 67 7 28 690 578 896 8 

Région CCLME 3138 3048 2109 1892 1344 14094 29 

 22,26% 21,63% 14,96% 13,42%    

 

Spatially, the wealth index by specific family (Fig. 43) shows, in fish, roughly a downward 

trend from north to south, reflecting both a greater diversity of northern CCLME but also a 

significant effort of investigation and scientific research focused on biodiversity in the 

country. 

 

Figure 43 : Number of species and number of species within family 

At chordate, one of the most represented groups, fish, subject to the greatest fishing 

pressure with samples of nearly 3 million tons, in 1344 species of which nearly 6 to 8% are 

in status from vulnerable to endangered. In total 329 species are found in only one country 

at a time. The number of species found only in the Canary Islands, Cape Verde and Morocco 

are the highest. This is consistent with one hand character, islander (Cape Verde and the 

Canary Islands) and secondly, Morocco whose inventory includes the Mediterranean.  

Compared to the vegetable kingdom, the CCLME space, has three major high interest 

groups for biodiversity, such as mangroves, sea-grasses and algae that microalgae-based 

productivity of this ecosystem.  
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Algal diversity for marine areas of the 8 considered countries varies widely from 1201 in the 

Canary Islands to 7 in Guinea-Bissau, reaching average levels of 346 and 352 respectively in 

Mauritania and Senegal. It is the largest in the islands and Morocco.  

At mangrove (mangrove), 7 species exist in countries in the West African CCLME region 

(Mauritania - Guinea), nearly 10% of the world's diversity. The total area of this habitat 

totaled 659,100 ha in 2005, or about 21% of the total area in Africa. In 1980, the area
89

 was 

approximately 980,000 ha. This represents a loss of habitat over 25 years; nearly 30%. This 

downward trend surfaces ignores more recent developments with actions transplanting 

mangroves in different CCLME countries; Recent works (Lourenço et al. 2009) show that in 

Guinea-Bissau for example, the loss of mangrove areas is much less pronounced because of 

the decline in rice cultivation. The largest mangroves superefficient are mainly in the 

southern part of the CCLME.  

The Sea-grasses are not as important as the mangroves because they need clearer water 

and remain present mainly in the northern part of the CCLME. Some Large meadows, little 

affected by human action, exist in Mauritania at the PNBA, with an area of over 500 km2. 

This is one of the few examples in the world that escapes the global trend of high loss of this 

habitat type.  

In addition to mangroves and sea-grass, marine and coastal biodiversity is highly structured 

with a significant number of key habitats (canyons, seamounts, delta, estuaries, islanders 

complex, coral reefs, etc.). Indeed, The CCLME has 52 habitats under conservation status. 

The total area of protected areas is estimated at 34400km2. Coastal and marine CCLME 

areas with conservation status and represent approximately 1.25% of the estimated value of 

coastal and marine areas of the surface of the region (Table 26); the world average is 2.2% 

and the Aichi target for 2020 is 10%. Wide disparities exist between different countries. The 

Protected areas in Cape Verde, the Canary Islands, Morocco and Senegal represent less than 

1%. While in Mauritania and Guinea Bissau this proportion is greater than 5%. 

 

Table 26: Protected areas of coastal and marine CCLME 

Countries  Number of 

Sites 

Surfaces (Km2) Percentage of 

protected coastal and 

marine areas 

Protected areas Littoral* EEZ Littoral and 

EEZ 

Morocco (and Sahara) 15 1565 58680 554673 613353 0,26 

Spain/canary islands 4 753 11140 455397 466537 0,16 

Cape Verde 3 599 10200 734265 744465 0,08 

Mauritania 4 12313 14400 234000 248400 4,96 

Senegal 11 1750 14000 180895 194895 0,9 

Gambia 5 430 1400 10500 11900 3,61 

Guinea-Bisau 3 11747 5480 105740 111220 10,56 
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 The Basic information of the estimated Mangrove surfaces by country dates back to 2005 and 
beyond. Also the figures on reforested areas are absent and despite multiple reforestations in 
different countries (including Mauritania, Senegal (Saint-louis-Gandiol, Gambia and Guinea-Bissau. 
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Guinea 7 2277 6000 116584 122584 1,86 

Total 52 31433 121300 2392054 2513354 1,25 

 

It should be noted that certain spatial controls the action of fishing on coastal habitats, 

including trawling, exist in different coastal countries. These coastal areas on a band of 6 to 

7 miles across countries were not included in this index90.  

Thirteen (13) other zones are recognized by the CBD as important for their biological and 

ecological interests. These areas are for their largely outside of these areas with 

conservation status.  

 

Overall, the CLME biodiversity, which has about 12,500 taxa, is very important. Its 

evaluation shows that 6 to 8% of species in the phylum and chordate, the most exposed to 

direct human impacts are in a state of preservation from vulnerable to endangered. They 

are strongly associated with key habitats, but the areas with conservation status do not 

represent more than 2% and are in the coastal zone. The key marine habitats such as 

canyons, seamounts, deep reefs come under any conservation status, despite recognition of 

their interest in a binding instance as the CBD.  

This state of biodiversity in the CCLME space (including inventory) yielded one of the first 

estimations of richness in marine and coastal species. Although performed by means of the 

bases of the most comprehensive data and detailed as possible, this inventory should be the 

point of reference that will need to be updated and refined based on new elements; 

implying regular time mobilizing a high level of expertise and significant resources because 

we will go to great depths of the ocean to collect and determine the identity of living 

creatures.  

The global rate of species discovery, on average 1635 per year from 2002-2003, which 

varies greatly between phyla (fig. 44), compared to a few species per year the CCLME shows 

that our region is lagging behind the world. 
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 This can happen through legal recognition of direction for conservation, for example by introducing 
control measures capabilities nuisances (fishing effort, and pollution sources) on the marine band. 
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Figure 44 : Number of marine species described in 2002-2003 

 

The low coherence of the results of the macroalgae inventories in country level highlights 

the urgent need to conduct studies dedicated to algal diversity of the region. The lack of 

specialists in this field is to be filled in order to assess the potential and vulnerability of 

marcoalgae as this habitat shows strong declines elsewhere.  

The evaluation of the state of biodiversity in the CCLME space, highlights the lack of 

information and recent and comprehensive biodiversity studies as a subject of research 

effort, the existing being followed mostly oriented on exploited resources (fisheries and 

tourism in particular). Morocco
91

 and the Canary Islands have the best inventories.  

  

Analysis of pressures and threats shows that coastal areas and the CCLME ocean now face 

multiple and diverse uses; it is, like the rest of the world entering the era of the 

Anthropocene92. It experiences a development of its people, predominantly extractive 

economic activities and multiple uses such as the development of coastal tourism (Morocco, 

Senegal), industrial fishing, mining in areas near the coast (phosphate in Morocco, gold and 

iron in Mauritania and in Senegal recently Ircon), shipping with important trade through the 

ports of these countries (Bauxite in Guinea, Senegal phospahte to ...). At the extraction 

pressure and already alarming services, coupled with the effects of pollution usually issues 

such as wild degassing, the issue of greenhouse gas emissions but also the destructive 

effects of trawling and dragging on the arts habitats. Faced with the findings of continued 

deterioration of the state of fish stocks, declining yields and incomes of fisheries 
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 Morocco does not distinguish inventory in the Mediterranean from the Atlantic 

92
 It is a term emerging in popular science [...] that is the period of Earth history in which human beings have a decisive 

influence on the state, dynamics and the future of the Earth system. It is widely accepted that the Earth is currently in this 
state "Great acceleration and change of human activitiesέ. 
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stakeholders, voices begin to rise to avoid the worst. To reverse the two complementary 

strands were privileged: Mitigating attacks on the environment and fisheries management.  

Notwithstanding the regulatory measures to preserve biodiversity implemented in the 

manys countries of the region and those for the management of marine resources, the 

results are not at the level of hope in terms of achievement of objectives. The 

Environmental Performance Index shows that several CCLME countries are among the worst 

performers. Indedd, Yale University (http: //epi.yale.edu/) makes the annual worldwild 

ranking of countries using a performance index Ecological (EPI Environmental Performance 

Index or English). It is based on 20 indicators (Fig. 36) and nine categories (Environmental 

Health, Air Pollution, Water Resources, Biodiversity and Habitat, Natural Resources, Climate 

Change, fisheries, forestry, agriculture). After analyzing all these indices, ranks of countries 

doing more to protect the environment have been established. The 2014 report, which 

covers 178 countries, shows that several CCLME countries remain among the worst 

performers, staying in the last twenty places: Mauritania (165), Guinea (162) and Gambia 

(159); Guinea Bissau is slightly better (144). It lags behind the Senegal (124) and Cape Verde 

(113). The Kingdom of Morocco, the first in the region, arrives at the 81st. 

 

 

Figure 45: The Environmental Performance Index (EPI) 2014 Trafficking 9 domains and includes 20 indicators 
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V. 2 Recommendations  

Based on this assessment work, the following recommendations are made to guide the 

action of the CCLME and its technical and financial partners in an operation aimed to both 

better known and especially monitoring biodiversity, but also to act in order to preserve it.  

1. Taking into account the small number of phyla informed by country and the oldness of 

the data on key habitats such as mangroves, it is first and leading priority to develop 

research program to deeply study, monitor and assess the biodiversity in the CCLME space. 

This program may include at least the following axes:  

- Axis continuing research efforts in the region, including by asserting a strong 

orientation towards a deep and comprehensive understanding of biodiversity and 

the challenges that face services it can provide. A special focus will be made to study 

the diversity of marine habitats (coral cold water, the seamounts and canyons) and 

to update estimation of surfaces covered by mangroves, sea-grasses and marine 

algae. This axis will also include the data collection to enrich national inventories still 

poorly known in some CCLME countries. It also requires the establishment of a panel 

of experts and specialists in the area who can give technical support to national 

structures in charge of studies and conservation of marine and coastal biodiversity.  

- The second axis of this program is the setting up the register of marine species and 

key habitats of CCLME. This register will be dynamic and open access for all countries 

and designed a central element of a database, regularly updated and validated. The 

inventory lists produced by this study on species and habitats (appendix 3, 4 and 5) 

can serve as a nucleus to this register. The referenced register of species and key 

habitats must be accompanied by a regional dashboard to measure progress on the 

biodiversity knowledge and conservation. To raise the profile of biodiversity (give 

greater visibility) and the outcome of the region, the register should be linked to that 

of African Marine species (AfReMas) and to international databases specialized in 

the same domain.  

2- To address the low coverage of marine areas under conservation status, supports 

the CCLME countries are needed:  

- to develop a strategy for marine conservation and marine and coastal biodiversity, an 
objective set for 2017 in CBD Action Plan, in order to (i) put all the marine key habitats 
under conservation status, including those corresponding to 13 EBSA that cover CCLME 
space and (ii) reinforce management and governance at the CCLME level by networking 
areas of interrest.  

- To implement national action plans elaborated to manadge human uses of coastal and 
marines resources. In different countries, fisheries management plans, where they 
exist, are not or very little implemented (Kinidjan and Wilson, 2014) and there often is a 
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lack, for exemple, of coordination and coherence with the actions initiated in the 
environment field.  

3- Engage the thought process to change the traditional collisionΩǎ angle of marine and 

coastal conservation by focusing on spatial planning of all uses: The high productivity of the 

area and the clause dependence of a growing population to renewable resources, have led 

to consider fishery as a main focus. With the development and the concentration of 

economic activities in coastal areas, special attention should be given by policymakers, 

legislators and the national, regional civil society, both locally and internationally, to the 

coast specifically and to spatial planning as a global approach to address the coastal and 

marine management. As, the productivity of this area is strongly linked to the upwelling and 

similar structures, the climate change is to be followed with as much attention. This spatial 

planning must take in account the following specific objectives:  

- Protect waters against marine pollution and degradation of sensitive habitats, 

including those in marine and coastal areas of CCLME already recognized by the CBD 

(EBSA) or by Wetland Inetranational (RAMSAR Sites).  

- Minimize the risks on endemic (especially in the islands) and vulnerable species, in 

particular the migratants links between the north, west and south of CCLME area, as 

birds (red knot93, redshank) and turtles (Tartuga totanus).  

- Fight against the introduction of invasive species, which is considered as an 

oncoming threat with its significant environmental and economic impacts. An 

initiative involving ports and customs authorities and shipping on this issue is for 

example a first step towards this goal.  

4- Supporting countries that have ratified with great diligence the most important 

international conventions dealing directly (CBD) or indirect (UNCLOS) with biodiversity, to 

engage in the implementation of relevant directives and resolutions. CCLME countries 

Governments should redouble efforts to ensure the preservation of the environment and 

                                                           
93

 This shellfish predator preferentially consumes Dosinia. It thus promotes, among Loripes his food system based on organic 
matter suspension and limit the alternative regime consisting of metabolites produced by reduction of sulfur done by 
associated chemotrophic bacteria (van Gils et al., 2012). This predatory bird indirectly affects toxicity in the environment and 
thus improves the quality of the seabed that benefits to seagrass meadows in the PNBA. 
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biodiversity in their respective countries to catch big gap, revealed by several international 

institutions  

5- Promote the establishment of a communication strategy in the region to address 

the severe lack of communication on biodiversity in the political, scientific, professional and 

civil society. Indeed, conservation is by definition transverse, it relates to very diverse 

players as journalists, ambassadors, ministers, NGOs members, professionals (fishing, 

petroleum, shipping, tourism and agriculture), experts and researchers, including 

systematicians of animal and vegetal life. Informations and Knowledges of Biodiversity must 

then reach all these levels. That why it is suggested: 

- to build a network of information on marine biodiversity of the CCLME: this requires 
the involvement of all countries in the region and their development partner 
including France, Spain, Norway, Belgium, the United States, Japan, the Netherlands 
and specialized agencies such as the UN or UNEP, FAO, CBD, UNESCO through the 
IOC, IUCN, WWF Nations. The support of donnors, ADB, IDB, WB, but also of regional 
states are required to establish, provide (action plan, programs, trainings and 
awareness campains) and maintain this network (via a national and international 
participation of organisms of conservation, research, communication and 
education).  

- The establishment of specialized agency in each country responsible for biodiversity 
(including the communication mission) seems to be of great importance to launch 
this need. 
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Appendix 1  : Study TOR  

 

Programme des Nations Unies pour l'Environnement 

Termes de référence du consultant 
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Division/Département: Projet CCLME  - 5ƛǾƛǎƛƻƴ ŘŜ ƭŀ aƛǎŜ Ŝƴ sǳǾǊŜ ŘŜǎ tƻƭƛǘƛǉǳŜǎ 9ƴǾƛǊƻƴƴŜƳŜƴǘŀƭŜǎ 
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5ŀǘŜ ŘΩŀŦŦŜŎǘŀǘƛƻƴ ǇǊŞǾǳŜ όŘŀǘŜ ŘŜ ŘŞōǳǘύΥ о Ƨǳƛƴ нлмо Durée 45 jours sur une période de quatre (4) mois 

Supérieur hiérarchique:  Abou Bamba Titre: /ƻƻǊŘƛƴŀǘŜǳǊ ŘŜ ƭŀ /ƻƴǾŜƴǘƛƻƴ ŘΩ!ōƛŘƧŀƴ 

 
 

Description générale des tâches confiées et des objectifs à atteindre 

{ƻǳǎ ƭŀ ǎǳǇŜǊǾƛǎƛƻƴ ƎŞƴŞǊŀƭŜ Řǳ ǎŜŎǊŞǘŀƛǊŜ ŘŜ ƭŀ /ƻƴǾŜƴǘƛƻƴ ŘΩ!ōƛŘƧŀƴ Ŝǘ Řǳ /ƻƻǊŘƛƴŀǘŜǳǊ wŞƎƛƻƴŀƭ Řǳ tǊƻƧŜǘ //[a9Σ ǎƻǳǎ ƭΩƻǊƛentation et la supervision directe 
du responsable de la composante thématique ς Biodiversité, Haōƛǘŀǘ Ŝǘ vǳŀƭƛǘŞ ŘŜ ƭΩ9ŀǳ - le consultant procédera à une évaluation des éléments de la 
biodiversité marine dans la région CCLME et ce en utilisant de façon optimale toutes les informations disponibles ainsi que les évaluations précédentes relatives 
au sujet. Le statut des espèces sera étudié en portant une attention particulière à celles qui sont considérées comme rares ou menacées, notamment les 
ŎŞǘŀŎŞǎΣ ǘƻǊǘǳŜǎΣ ƭŀƳŀƴǘƛƴǎΣ ǇƘƻǉǳŜǎΣ ǎŞƭŀŎƛŜƴǎ Ŝǘ ƭŜǎ ƻƛǎŜŀǳȄ ŘŜ ƳŜǊ Řŀƴǎ ŎŜǘ ŜǎǇŀŎŜΦ [ΩŞǾŀƭǳŀǘƛƻƴ ŎƻƴŎŜǊƴŜǊŀ aussi les habitats critiques du CCLME, notamment 
dans les Aires Marines Protégées. Les menaces et les évolutions récentes dans les domaines de la biodiversité et des habitats seront prises en compte dans cette 
consultation.  
 
Spécifiquement, le consultant devra:  

¶ ŦŀƛǊŜ ǳƴ ƛƴǾŜƴǘŀƛǊŜ ŘŜǎ ǘǊŀǾŀǳȄ Ŝƴ ƳŀǘƛŝǊŜ ŘΩŞǾŀƭǳŀǘƛƻƴ ŘŜ ƭΩŞǘŀǘ ŘŜ ƭŀ ōƛƻŘƛǾŜǊǎƛǘŞΣ ŘŜǎ Ƙŀōƛǘŀǘǎ ŎǊƛǘƛǉǳŜǎ Ŝǘ ŘŜǎ ŜǎǇŝŎŜǎ Ƴenacées dans la région 
CCLME ; 

¶ faire un inventaire des évaluations faites sur la biodiversité et les habitats critiques danǎ ŘΩŀǳǘǊŜǎ ǊŞƎƛƻƴǎ ƻǳ ȊƻƴŜǎ ŘŜ ǇŀǊ ƭŜ ƳƻƴŘŜ ; 

¶ prendre contact avec les organismes actifs dans la région, notamment les institutions de recherche de la région et des autres pays qui y mènent des 
ǇǊƻƎǊŀƳƳŜǎ ŘŜ ǊŜŎƘŜǊŎƘŜΣ Ŝƴ ǾǳŜ ŘΩƻōǘŜƴƛǊ ƭŜǎ ŘƻƴƴŞŜǎ Ŝǘ ƛƴŦƻǊmations les plus actualisées possibles sur la biodiversité et les habitats critiques 
dans la région du CCLME ; 

¶ utiliser les données et informations complémentaires issues de campagnes menées dans la zone du CCLME ; 

¶ Présenter et faire valider le travail par ƭŜ ƎǊƻǳǇŜ ŘŜ ǘǊŀǾŀƛƭ .ƛƻŘƛǾŜǊǎƛǘŞΣ Iŀōƛǘŀǘ Ŝǘ vǳŀƭƛǘŞ ŘŜ ƭΩ9ŀǳΦ 

Principaux indicateurs de résultats 

Résultats attendus : Date d'achèvement : 

tǊƻǇƻǎƛǘƛƻƴ ŘΩǳƴ Ǉƭŀƴ ŘŜ ǘǊŀǾŀƛƭ  

¶ 5ǊŀŦǘ ŘŜ ǊŀǇǇƻǊǘ όƛƭƭǳǎǘǊŞ ǇŀǊ ŘŜǎ ƛƳŀƎŜǎΣ ŘŜǎ ƎǊŀǇƘǎΣ ŎŀǊǘŜǎΧύ ǎƻǳƳƛǎ Ł ƭΩ¦wC du CCLME  

¶ ±ŀƭƛŘŀǘƛƻƴ ǇŀǊ ƭŜ ƎǊƻǳǇŜ ŘŜ ǘǊŀǾŀƛƭ .ƛƻŘƛǾŜǊǎƛǘŞΣ Iŀōƛǘŀǘ Ŝǘ vǳŀƭƛǘŞ ŘŜ ƭΩ9ŀǳ Řǳ //[a9 

¶ tǊƻŘǳŎǘƛƻƴ ŘΩǳƴ ǊŀǇǇƻǊǘ Ŧƛƴŀƭ Ŝƴ ŦǊŀƴœŀƛǎ Ŝǘ Ŝƴ ŀƴƎƭŀƛǎ 

18 juin  2013 
septembre 2013 
octobre 2013 
novembre 2013 

Compétences requises 

Références académiques 
[Ŝ Ŏƻƴǎǳƭǘŀƴǘ Řƻƛǘ şǘǊŜ ǘƛǘǳƭŀƛǊŜ ŘΩǳƴ ŘƛǇƭƾƳŜ ǎǳǇŞǊƛŜǳǊ Ŝƴ ŞŎƻƭƻƎƛŜΣ ƻŎŞŀƴƻƎǊŀǇƘƛŜΣ ǎŎƛŜƴŎŜǎ ŘŜ ƭΩŜƴǾƛǊƻƴƴŜƳŜƴǘ ƻǳ ŞǉǳƛǾŀƭŜƴt. 
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Compétences techniques et expériences requises 
Bonne connaissance en écologie ou biologie marine 
Expériences dans le domaine dŜ ƭŀ ǊŜŎƘŜǊŎƘŜ ƻǳ Řŀƴǎ ƭŀ ŎƻƴŘǳƛǘŜ ŘΩŞǘǳŘŜǎ ƭƛŞŜǎ Ł ƭŀ ōƛƻŘƛǾŜǊǎƛǘŞ Ŝǘκƻǳ ƭŜǎ Ƙŀōƛǘŀǘǎ Řŀƴǎ ƭŜ ƳƛƭƛŜǳ ƳŀǊƛƴ  
.ƻƴƴŜ ŎƻƴƴŀƛǎǎŀƴŎŜ ŘŜ ƭŀ ȊƻƴŜ ŘΩŞǘǳŘŜ ŘŜ ƭŀ ǊŞƎƛƻƴ Řǳ //[a9 
.ƻƴƴŜ ŎƻƴƴŀƛǎǎŀƴŎŜ όƴƛǾŜŀǳ /ύ Řǳ ŦǊŀƴœŀƛǎ ƻǳ ŘŜ ƭΩŀƴƎƭŀƛǎ Ŝǘ ŎƻƴƴŀƛǎǎŀƴŎŜǎ ƳƻȅŜƴƴŜǎ ŘŜ ƭΩŀǳǘǊŜ όƴƛǾŜŀǳ .ύΦ 
[ŀ ŎƻƴƴŀƛǎǎŀƴŎŜ ŘŜ ƭΩŀǊŀōŜ ƻǳ Řǳ ǇƻǊǘǳƎŀƛǎ ǎŜǊŀ ǳƴ ŀǘƻǳǘΦ 
 
Prière de noter que les candidats doivent être en possession de leur propres outils de travail (ordinateurs et logiciels) et être capables de travailler avec des 
personnes de nationalités et de cultures différentes. Les ressortissants de la région du projet CCLME sont fortement encouragés à soumissionner. 
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Appendix 2: Types of services and biodiversity values .  

The "Global Biodiversity Outlook оέ report identifies four types of services provided by 

biodiversity:  

1.  Supply services that are responsible for the provision of goods that directly benefit 

humans and to whom a monetary value can be simply associated as wood forest, medicinal 

plants and fish from oceans, rivers or lakes.  

2  Regulating services that meet the essential functions performed by ecosystems and 

which is rarely given a monetary value on conventional markets. These services include 

climate regulation through carbon storage and control of precipitation at a local level, the 

restatement of pollutants through filtration of air and water, and protection against natural 

disasters such as landslides or storms in coastal areas.  

3  Cultural services that do not provide direct material benefits but help meet the needs 

and desires of the broader society and are reflected in people's willingness to pay for 

conservation. These services include spiritual value to particular ecosystems such as sacred 

forests but also the beauty of the landscape or coastal formations that attract tourists.  

4.  the support services that provide no direct benefit to human societies, but are 

essential to the functioning of ecosystems and are thus indirectly the source of all other 

services. Examples include soil formation and the process of plant growth.  

These services are all within the use-value. However, part of the total economic value exceeds 

this dimension of services to include the value of non-use, inheritance or existence (fig. frame 

of the economic value of biodiversity).  
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Repris ŘŜ aŀƛǘǊŜ ŘΩIƾǘŜƭ 9ΦΣ tŜƭŜƎǊƛƴ CΦ όнлмнύ 

Thus, the debate about the value depends on the representation that is made. Four great 

perspectives of representation or visions that is historically associated with management 

modes based on different but not necessarily contradictory concepts (Maitre d'Hotel, 

Pelegrin, 2012). They are identified and summarized in Figure 2. 
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According to aŀƛǘǊŜ ŘΩIƾǘŜƭ 9ΦΣ tŜƭŜƎǊƛƴ CΦ όнлмнύ 
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Appendix 3  : List of species repertoried  in  CCLMEȭÓ 

Countries with references  

 

NB. Les données de cette annexe sont présentées sous fome de fichier excel, et placées à 

cause de leur grand volume sur le CD accompagnant le présent rapport. 
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Appendix 4: List of seabird species of CCLME 
Scientific names Common English 

name 
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Alca torda Razorbill  x      x x  3 LC Ҟ Birdlife 

Ardenna gravis Sooty shearwater x     x  x  3 LC Ҟ Bowman Bishaw 
Gorham 2003 

Bulweria bulwerii Bulwer's Petrel  x x    x x x x 6 LC Ҟ Birdlife 

Calonectris borealis Cory's Shearwater   x x x x x x  x 7 LC Ҟ Birdlife 

Calonectris 
diomedea 

Scopoli's 
Shearwater  

x x x x x x x x x 9 LC Ҟ Birdlife 

Calonectris 
edwardsii 

Cape Verde 
Shearwater  

 x      x  2 NT Ҟ Birdlife 

Catharacta skua Great Skua  x x    x x x  5 LC Ҟ Birdlife 

Chlidonias niger Black Tern  x  x x x x x x x 8 LC Ҟ Birdlife 

Fratercula arctica Atlantic Puffin  x      x x  3 LC Ҟ Birdlife 

Fregata magnificens Magnificent 
Frigatebird  

 x        1 LC  Birdlife 

Gelochelidon nilotica Common Gull-
billed Tern  

  x x x x x x x 7 LC Ҟ Birdlife 

Haematopus 
meadewaldoi 

Canary Island 
Oystercatcher 

x         1 EX  Aviabase 

Hydrobates castro Band-rumped 
Storm-petrel  

 x    x x  x 4 LC Ҟ Birdlife 

Hydrobates 
leucorhous 

Leach's Storm-
petrel  

x x    x x x x 6 LC Ҟ Birdlife 

Hydrobates 
pelagicus 

European Storm-
petrel 

x     x  x  3 LC Ҟ Bowman Bishaw 
Gorham 2003 

Hydrocoloeus 
minutus 

Little Gull      x x x x  4 LC Ҟ Birdlife 

Hydroprogne caspia Caspian Tern    x x x x x x x 7 LC Ҟ Birdlife 

Larus audouinii Audouin's Gull  x  x   x x  x 5 NT Ҟ Birdlife 

Larus cirrocephalus Grey-headed Gull  x  x x x x x  x 7 LC Ҟ Birdlife 

Larus dominicanus Kelp Gull         x x 2 LC  Birdlife 

Larus fuscus Lesser Black-
backed Gull  

x x x x x x x x x 9 LC Ҟ Birdlife 

Larus genei Slender-billed Gull  x  x x x x x  x 7 LC Ҟ Birdlife 

Larus 
melanocephalus 

Mediterranean 
Gull  

x     x x   3 LC Ҟ Birdlife 

Larus michahellis Yellow-legged 
Gull  

     x x x  3 LC Ҟ Birdlife 

Larus ridibundus Black-headed Gull  x x x  x x x x x 8 LC Ҟ Birdlife 

Melanitta nigra Common Scoter  x      x x  3 LC Ҟ Birdlife 

Mergus serrator Red-breasted 
Merganser  

x      x   2 LC Ҟ Birdlife 

Morus bassanus Northern Gannet  x x x  x x x x x 8 LC Ҟ Birdlife 

Oceanites oceanicus Wilson's Storm-
petrel  

x x x  x x x x x 8 LC Ҟ Birdlife 

Onychoprion 
anaethetus 

Bridled Tern      x x  x x 4 LC Ҟ Birdlife 

Onychoprion 
fuscatus 

Sooty Tern       x  x x 3 LC Ҟ Birdlife 

Pelagodroma marina White-faced 
Storm-petrel  

x x    x  x x 5 LC Ҟ Birdlife 
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Pelecanus 
onocrotalus 

Great White 
Pelican  

  x x x x  x x 6 LC Ҟ Birdlife 

Phaethon aethereus Red-billed 
Tropicbird  

x x  x x    x 5 LC Ҟ Birdlife 

Phalacrocorax 
aristotelis 

European Shag        x x  2 LC Ҟ Birdlife 

Phalacrocorax carbo Great Cormorant  x  x x x x x x x 8 LC Ҟ Birdlife 

Phalaropus fulicarius Red Phalarope  x x   x x x x  6 LC Ҟ Birdlife 

Podiceps cristatus Great Crested 
Grebe  

      x x  2 LC Ҟ Birdlife 

Podiceps nigricollis Black-necked 
Grebe  

x      x x  3 LC Ҟ Birdlife 

Pterodroma deserta Desertas Petrel        x   1 VU Ҟ Birdlife 

Pterodroma feae Cape Verde Petrel  x x   x    x 4 NT Ҟ Birdlife 

Puffinus assimilis Balearctic 
shearwater 

 x    x    2 DD Ҟ  Aviabase (Iles Cabo 
Verde) 

Puffinus baroli Barolo Shearwater        x  1 DD  Aviabase 

Puffinus griseus Sooty Shearwater x       x  2 NT  Aviabase 

Puffinus lherminieri Audubon's 
Shearwater  

 x        1 LC Ҟ Birdlife 

Puffinus 
mauretanicus 

Balearctic 
shearwater 

x     x x x  4 CR Ҟ Camphuysen et Van 
der Meer, 2005 ς
North limit 
exteded? 

Puffinus puffinus Manx Shearwater  x      x x x 4 LC Ҟ Birdlife 

Puffinus yelkouan Yelkouan 
Shearwater  

x      x   2 VU Ҟ Birdlife 

Rissa tridactyla Black-legged 
Kittiwake  

x x    x x x  5 LC Ҟ Birdlife 

Stercorarius 
longicaudus 

Arctic Jaeger  x     x  x  3 LC Ҟ Birdlife 

Stercorarius 
parasiticus 

Pomarine Jaeger  x x x x x x x x x 9 LC Ҟ Birdlife 

Stercorarius 
pomarinus 

Long-tailed Jaeger x x x   x x x x 7 LC Ҟ Birdlife Distribution 
area exclude CCLME 
/rapported in 
Mauritania in 
Bowman Bishaw 
Gorham 2003 

Stercorarius skua Great Skua  x    x    2 LC Ҟ Campagne CCLME 
20xx (Cabo Verde) 

Sterna dougallii Roseate Tern x     x  x  3 LC Ҟ Kees et all 20x3 

Sterna hirundo Common Tern  x x x x x x x x x 9 LC Ҟ Birdlife 

Sterna paradisaea Arctic Tern  x x x x x x x x  8 LC Ҟ Birdlife 

Sternula albifrons Little Tern    x x x x x x x 7 LC Ҟ Birdlife 

Sula leucogaster Brown Booby  x x  x x x    5 LC  Birdlife 

Thalasseus 
bengalensis 

Lesser Crested 
Tern  

  x x x x x x  6 LC Ҟ Birdlife 

Thalasseus maximus Royal Tern    x x x x x x x 7 LC Ҟ Birdlife 

Thalasseus 
sandvicensis 

Sandwich Tern   x x x x x x x x 8 LC Ҟ Birdlife 

Xema sabini Sabine's Gull  x x  x x x x x x 8 LC Ҟ Birdlife 

Total species 39 27 22 20 27 43 42 45 31 62    
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ANNEXE 5: List of CCLME key habitat s under conservation  status  
N° Country Site Name Category 

1 Morroco Merja Zerga Ramsar Site 

2 Morroco Baie de Khnifiss Ramsar Site 

3 Morroco Archipel et dunes d'Essawira Ramsar Site 

4 Morroco Baie d'Ad-Dakhla Ramsar Site 

5 Morroco Complexe de Sidi Moussa-Walidia Ramsar Site 

6 Morroco Complexe du bas Loukkos Ramsar Site 

7 Morroco Complexe du bas Tahaddart Ramsar Site 

8 Morroco Embouchure de l'oued Dr'a Ramsar Site 

9 Morroco Embouchures des oueds Chbeyka-Al Wa'er Ramsar Site 

x0 Morroco Marais et côte du Plateau de Rmel Ramsar Site 

11 Morroco Zones humides de l'oued El Maleh Ramsar Site 

12 Morroco Zones humides de Souss-Massa Ramsar Site 

13 Morroco Merja Sidi Boughaba Ramsar Site 

14 Morroco Ile de Skhirate Permenante hunting reserve 

15 Morroco Sidi Boughaba Permenante hunting reserve 

16 Canaries Islands (Spain) Saladar Jandia Ramsar Site 

17 Canaries Islands (Spain) Isla de La Palma Marine Reserve 

18 Canaries Islands (Spain) Isla Graciosa e Islotes del Norte de Lanzarote Marine Reserve 

19 Canaries Islands (Spain) La Restinga-Mar de las Calmas (Isla de el Hierro) Marine Reserve 

20 Cabo Verde   Salinas of the English Port (Salinas de Porto Inglês) Ramsar Site 

21 Cabo Verde Santa Luzia Nature reserve 

22 Cabo Verde Ilheu Baluarte Nature reserve 

23 Mauritania Banc d'Arguin National Park 

24 Mauritania Cap Blanc Nature reserve 

25 Mauritania Parc National du Diawling National Park 

26 Mauritania Chat Tboul Ramsar Site 

27 Senegal Delta du Saloum Ramsar Site 

28 Senegal Gueumbeul Ramsar Site 

29 Senegal Abéné MPA 

30 Senegal Joal-Fadiouth MPA  

31 Senegal Kayar MPA 

32 Senegal Saint-Louis MPA 

33 Senegal Poponguine Nature reserve 

34 Senegal Basse-Casamance National Park 

35 Senegal Iles de la Madeleine National Park 

36 Senegal Kalissaye Special Reserve 

37 Senegal Langue de Barbarie National Park 

38 Gambia Tanji-Bijol Island Nature reserve 

39 Gambia Baobolon Wetland Reserve Nature reserve 

40 Gambia Tanbi Wetlands Complex National Park 

41 Gambia Niumi National Park National Park 

42 Gambia Kiang West National Park 

43 Guinea-Bissau   Lagoa de Cufada Ramsar Site 
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44 Guinea-Bissau   Archipel Bolama-Bijagós Ramsar Site 

44.1 Guinea-Bissau João Vieira-Poilão Islands National Park 

44.2 Guinea-Bissau Orango National Park 

44.3 Guinea-Bissau Urok MPA 

44.4 Guinea-Bissau Cantanchez National Park 

45 Guinea-Bissau Rio Cacheu Mangroves National Park 

46 Guinea Ile de Loos Wildlife Sanctuary 

47 Guinea Ile Alcatraz Nature reserve 

48 Guinea Iles Tristao Communutaru nature reserve 
communautaire 

49 Guinea Rio Kapatchez Ramsar Site 

50 Guinea Rio Pongo Ramsar Site 

51 Guinea Konkouré Ramsar Site 

52 Guinea Ile Blanche Ramsar Site 
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