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The region of the CCLME (Canary Current Large Marine Ecosystougrs the EEZ
(Exclusive Economic Zone) from Morocco to Guinea, through Mauritania, Senegal,, Gambia
and Guinea Bissault includes the islands of Cape Verde and the Canary Isl#nédstends

about 7132 km ofthe coastline and a total of 2,392,054 kni2 the EEZof which 845,702

km2 continental shelf, or nearly 35%.

The CCLME spaceyen under the influence ofthe Canaries r@d Guineacurrents, remains
strongly influenced by the upwelling phenomenon that makes it one of the four most
productive areas in the worldin addition to the Upwelling mainly north CCLME, ddmes
(Upwelling not reaching the surface) are another faofdhe richness of this area.

With approximately63 million inhabitants in 2010 and nearhy@5 million in 2030, the region
CCLME is characterized hyhigh population growth andha rapid coastal developmentsome
countries are seeing almof0% of their totalpopulation installedwithin 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 availakbridwide, identifies 14,094 taxa for

the entire region CCLMEThis biodiversity is mainly dominated by arthropo(2,26%,)
mollusks (21,62%) alga€14.96%) and chordategl3,42%). Depending on the countrythe
number of the phyla covered andthe listed species is more or less importanCountries

with the most coverage are the Canary Islands (Spain) and Morocco, where dedicated
studies have been conducted since thHeeginning of the twentieth century and got
accelerated in recent decades particularlyhi@ €Canary Islands.

Spatially, the index othe specific diversity per familyfor 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 asa more significant effortin the investigationsand scientific researats
orientedto the biodiversityof the countriesin further north.

Concerning thechordate, one of the most represented groupshich is subject to the
greatest fishing pressure witbatches of nearly 3 million tons, ,344 speciesare identified
of which nearly6 to 8% are ina status vulnerable tde endangered.As for the endemism,
329 species are found in the waters of one country at a tiftee number of species found
in only the Canary Islands, Cape Verde and Mor@e the highestThis is consistent with

! The wdl-known estimationof the areaof the CCLME 1,125,327 kmBut this does not include some
of the GuineaBissauthe whole Guinea andCape Verde and excludes some of the Canary Islands.

% especially Dome of Guinea and Nouakchott
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on the one hand theislander character (Cape Verde and Canary Islands) and Morooco
the other handwhose inventory includes the Mediterranean.

Regardingthe vegetable kingdom, space CCLME, has three majopggrol high interest for
biodiversity, such as seagrasses, mangroves and algae which micrasdgdlee basis of
high productivity of this ecosystem.

Algal diversityin the marine areas of theeight considered countries ishighly variable,
ranging from 1,2D0species in the Canary Islands 7 in GuineaBissau, reachesaverage
levels of 38 and 352respectively in Mauritania and Seneghl.is the largest in the islands
and Morocco.

On mangrove (mangrove), 7 species exist in West African countiesegion CLME
(Mauritania - Guinea), representing 10% of global diversithe total area of this habitat
totaled 659100ha in 2005, representing about 21% of the total area in Africa. In 1980, the
area was 81%50ha, which meansa loss of haitat over 25years by nearly 24%. In 1980,
the area was approximately 980,000 ha. This represents a lofise diabitat over 25 years

by nearly 30%. Recent work (Lourenco et al. 2009) showGuineaBissau, for example,
that the decrease is much less pronounced and thisésthe case in other countries.

Seagrassesio not have the same importance as mangroves, as they medter water.
Larger meadows, little affected by human action exist in Mauritania at the PNBA, with an
area ofover 500 km2. This is one of the fewaewles in the world that escapes the global
high loss trend of thikind ofhabitat.

In addition to mangroves and seagesssthe important marine and coastal biodiversity

the CCLME is highly structurdsy a significant number of key habitafsanyons,seamounts,
delta, estuaries, isla®r complexes, coral reefs, étcindeed, CCLME has 52 habitats under
various status of conservation. The total area of protected spaces is estimated at
34,400kn?. Coastal and marine areasf the CCLME with conservatiostatus 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 198me large disparities exist between
the concerned countriesProtected areas in the Cape Verdethe Canary Islands, Morocco
and Senegal represent less than 1%. While in Mauritania and digsaa this proportion

is greater than 5%

It should be noted thatsome spatial control measuresof fishing impact on coastal habitats,
including trawling,do exist in the different coastal countriesThese marine coastal areas
coveringa band of 6 to 7 mileslepending on thecountries thought protected, were not
included irthe rate® of the area of key habitats covered by conservation status

Finally, thirteen (13) other zoneswere recognized by the CBD as important for their
biological and ecological interests. These areas, for their largely, outsideghe spaces
having a statusonservation

® This can happen through legal recognition guidance for conservation, for example by introducing
control measuresf nuisances capacity (fishing effartd pollution sources) on thisarine band.
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Conclusions and recommendations

Conclusions

CLME overall biodivsty, with 14,094 taxa, is very importarits 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 statis not represent more than 2% and are all

in the coastal zone. Key marine habitats such as canyons, seamounts, deeporeftfall

under any conservation status, despite the recognition of their inteaésbinding instance

as the CBD.

The currentstate of the biodiversity of the CCLME spaceméinly its inventory) yielded one
of the first estimabn of the richnessin marine and coastal species. Although performed by
means of most comprehensive and detdilas possible data, this inventory should be the
point of reference that will need to be updated and refined in light of new evidemigh
implies, ata regular basis mobilizing a high level of expertise and significant resousirse

we shal go to geat depths of the ocean to collect and determine the identity of living
creatures.

The global rate of species discovery, on averafjel635 per year from 2002003, which
strongly varies between phyla, compared to the few species per year CGhbtiHions that
our region is far behind the rest of the world.

The low coherence of results of thmacroalgae inventoriesn the country leved highlights
the urgent need to conduct studies dedicatédm the algal diversity of the regioriThe lack
of specialists inthe field isto be filled in order to assess the potential and vulnerability of
the habitatwhichshowshighdeclines.

Generally the evaluation of the state othe biodiversity in CCLME spabghlights the lack
of information and recent and comprehevssi biodiversity studies as a subject of research
effort, the existing monitors areusually orientedto exploited resources(mainly fisheries
and tourism). Moroccband the Canary Islands have the best inventories.

The Analysis ofthe pressures and threatshows that coastal and ocean areafs the CCLME
is now facing multiple and diverse usest is, like the rest of the worldin the era of the
Anthropocené.

It knows a rapid development of mainly extractive economic activities and diversification of
uses sch as, the development of coastal tourism (Morocco, Senegal), the fishing industry
(fishmeal plantsin Mauritania and Morocco)mining operatiors 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 extractiors and services pressure already alarmingg

“The inventory conducted in Morocco includes both Mediterranean and Atlantic sdaboa

® 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 humaactivities and changes.
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can add the effects of pollution such as wild degassing, the issue oénlgoeise gas
emissions but also the destructive effects of trawling and dragging arts on the habitats and
risks of increasing contamination by invasive spedde® to the continuousdeterioraion of

the state of fish stocks andharp declire of yields andincomes of fisheries stakeholders,
voices begin to rise to avoid the worst.

Notwithstanding the implementation of certain measures tbe 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 wapspils (performers)occupying the
ranks in thewenty places.

Recommendations

Following this assessment work, CCLME attlers concerned technical and
financial partnershave to organizedtheir interventionsin 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 numbef 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 taugport 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 oasces, 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 develept 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 thel spati
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.



4. Support countries that have ratified with great géilice 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 agreementand improve the governance of
multiple use 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 Allf&ristein has said, "No problem can

be solved from the same level of consciousness that created it."
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This study is sought in connection with the implementation of the CCLME Rro[itision

of the Implementation ofthe Environmenth Policy, with the support of UNEP through the
intervention of the Abidjan ConventionThus it is supervised by the CCLME Project
coordination and the secretariat of the Abidjan Convention.

Its Terms of Reference (Appendix 1) indicate that it éa evalation of the marine
biodiversity elements in the CCLME region and ithishrough using all available information

and previous assessmentglated to the subject The status of the species will be studied
with taking into considerationthose which are coidered rare or threatened species,
including whales, turtles, manatees, seals, sharks and rays and sea birds in thiSharea.
evaluation will also cover critical CCLME habitats, especially in Marine Protected Areas.
Threats and recent developments in tfields of biodiversity and habitats will be considered

in this consultation. "

Taking into account these TdEhe understanding approach of the terms of reference and
implementation of the study is summarized in Figure 1.

o e e e e e e == 1
: This means By applying :
! |
I Understand what the CBD definition distinguishing 1
| is the Biodiversity threje levels: Genes, Species and 1
| Habitats Ecosystems 1
! |
I i it Y i f]

By describing

and — —— - ST
the current state of biodiversity and
pressures and threats

define and agree on
what is the assesment — By evaluating
of the biodiversity and
based on what

the situation with respect to
research objectives: where are we?
what do you do? and how?

Figurel: 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 speciﬁe'ﬂh 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. "



level (diversity of taxa) and ecosystem level (diversity of the species communities and their
nortliving environment).

Then the state of the biodiversity compents is performedat different spatial scale®of
relevant observation: regional (CCLME), national (country) and local (AMP, specific habitats).
It includeghe inventoryandcharacterization:

Of endemic new, rare andir fragile speciesand some specieshat play akey 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, maratees, seals and sharks

critical habitats and aees 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 thanary Islands).

Lastly the assessmentof biodiversity is discussed with overall reference to the expected

conservation goals and sustainable useths biodiversiti and relativeto the pressures and
anthropic andnatural threats that compromise

Gererally,these objectives take into account:

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

safeguarding the diversity of genes, species and habitats, improving thHiencesiof
ecosytems and reducingthe risks and magnitude of damage and disrupﬁonf 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 impactbiaaliversity

and habitats. It does not address quantitative approaches to assess economic and monetary
value of biodiversity services (provisioning, regulating, cultural and supportingjts
contribution to human socie?y However Appendix 2 provides feaming service types and

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

Thus he term "assessmentineans essentially(i) first (andalso mainly) making the status of
the biodiversity components and key habitatthat support this biodiversity, (i)
subsequently analysethreats and risksfor this biodiversity and its habitats and (iii) make
at the end recommendations designed to improvies conservation statys but also to
deepen our understanding of its comonts.

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

® The way we consider the disturbance has chdnge 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" environmentsThe decision not to fight against fires in Am&s national parks, except in cases

of danger to people, illustrates this new perceptidithe role sometimes beneficial tife disturbance.

° The oriented approach very important economic evaluation, to promote conservation in the eyes of policy
makersandto 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 desanidp the main features of the ecoregion
CCLME.The inventory of marine biodiversity and key habitats (inventcaied descriptions,
conservation statusonstitute the central and most developedpart of this document This

main component is conneed with the pressures, risks and threats treated more briefly.
Finally, the report ends with a summary of the main cormamgs of the study and presents
key recommendations to better know and conserve biodiversity in the region CCLME.

LL® YS@ FFRKGaNES &

[I.1. Geographical, physical and ecological framework

The boundaries of the LME Canary Current NiEELcover thelatitudinal 1243°N (Aristegui

et al, 2009) which means fromNorthern Spainto southern Senegal. Both northern and
southern limits move seasonalland the ecoregion CCLME currently covers the EEZ from
Morocco to Guinea, through Mauritania, Senegal, Gamdmd 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 irdtlbgdhe Guinea Current.

The considered CCLME area stretches about K@62ong of the coastline, its EEZ totaled
2,392054km2 of which 84501 km2are continental shelfvhich isalmost $% (Table 1).

Tablel: Geographicharecteristics of the CCLME countries

Gountry State area (sq Length of coastline Surface of the EE:Surface of the Continental Plateau Report / EEZ (in
km) (km) (km3) Shelf (km 2) %)
Cape Verde 4033 1020 734265 293706 0,4
Gambia 10000 70 10500 279755 38,1
Guinea 24000 300 116584 55960 48
GuireaBissau 36125 274 105740 45045 42,6
Mauritania 1030 400 720 234000 33930 14,5
Sengal 196722 700 180895 24059 1133
MoroccoAtlantic 712550 2934 554673 408754 19,60
Canaryslands $pair) 7446 1114 455397 4492 0,99
Total 2021276 7132 2392054 845701 35,35

Sources: National Centers for Fisheries Research, Fisheries Departme®RF&&port andhttp://www.seaaroundus.org/eez/

At the physical level, this area haracterized by high biological productivity and the
richness and diversity othe species inthe tropical and subtropical faunas (Aristegui 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 (SekkEgatco) and tropical tuna
offshore (Gulf of Guinea, Morocco).


http://www.seaaroundus.org/eez/
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Figure 2: Figure 2: (a) Schematic map of the Canary Current tviéhmain currents (light blue: surface current,

dark blue: current slope), the main caps, freshwater (blue arrows) and deposition of sand aerosols (> 10 g / m?2 per
year yellow shaded area), retentiwreas (orange), dispersion (green) on the shelf, fromtales between water

bodies (discontinuous blue lines) and eddies (blue: cyclones red : anticyclones) south of the canary islands (b) Map
of seasurface temperature over the study area on 25 July 2007 from OSTIA (Aristegui et al, 2009)

On the hydrcclimatic and physicalplan, the CCLME space is not homogeneous (Benazzouz
et al, 2014 Aristegui et al, 2009). Taking into account the orientation of the coast, facilitating
more or less the plvelling, the presence or absence of sand deposition or freshwater input
and considering the main types of domindntater bodiesfour subareas are identified:

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

Cape Blanco (21 ° Nfap Bedouzza 33° N).This is the apes area: Cap Juby (28 ° N),

Cape Bojador (26 ° N) and Cape Ghir (31 ° N). An upwelling occurs especially in the
spring and summer. Betweethe Cape Bojador and Cape Blanco, the upwelling season

is the longest. The type of coastahffic puts the upwelling waters in a rather narrow

zone along the coast. But it was during the fisgimester where it is most intense
(Aristegui et al, 2009). The southward extension of the upwelling system is limited both
by the existence of an inflectioin the African coast, wher¢he winds are locally
modified, and through the presence of the Canary Islands. These two factors are
responsible for the existence of the filameoft both Cape Ghir and Cap Blanc, a quasi
permanent surface structure that extés off of 100 kniPelegri et al 2005

Cape Roxo (12 ° N)Cap Blanc (21 ° Ngape Timiris (19 ° N) is a special area because of
the presence of canyons that channel watgpwelling (Voituriez and Herbland 1982).
Since the continental shelf is very naw, the upwelling is extremelycostal (Freon,
1988); it is maximum from February to Apiil; the South of Cape Verde (19, the
upwelling is strong from February to Maypwelling takes place from levels 70 to 100
m, which isless deeply than at the Capganc (Tour£1983). At the peninsula of Cape
Verde, the mostwestern point of the Africa coasthe continent moves towards the
west, reducing a few miles the width of thmontinental shelf while a fewtens of

9 North Atlantic Central Waters (ECNA, NACW, Figuhd in the north and South Atlantic Central Water (ECSA
SACW, Fig.1), less salty but the mineral content is higherEza) .
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kilometers in the norththe Cayar pit deepl 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 thecontinental shelfincreases gradually
until Guinea moving from 54 miles to 104 milesni Casamance Guinea (Longhurst,
1998). The coastline is mostly occupied by mangroves due to a combinatioranyf
factors: a large number of rivers that provide significant soil deposits, high tides and
low coastl energy (very few ocean swells) due to its geographic position (Longhurst,
1998). The upwelling is weak it. But the domeframe (GuineaDome in particular) isas
interesting as the upwelling becauseit is sufficient to stimulate the production that the
nutrients of charged layers down to thlevel of these structures antbe exposed to

light Which is generally the case along the east and north coasts of the Gulf of Guinea
(Oudot, 1983).

The Uwellings are not regulaslong the Canary Current. Theare more common in some
parts of the coast, avored bythe topography and wind patternsmnainly near some cags
(Mittelstaedt, 1991; Ould Deddah 1995, Longhurst, 8L99The richness of upwelling
ecosystems is stronglyjnesascale contrasting and the most productive areas are more akin
to "oases" movig in the ocean.

The upwelling sysm varies seasonally andhraialy (Hagen, 2001)In summer it is in the
north (20 ° N and 33 ° N) and in the winters in thesouth (between 10 ° N and 25 ° Njue

to the extension of the trade winds, defined by the siion of the intefTropical
Convergence Zone (ITCZ). The duration of upwelling is from one nmonkie outskirts of

the area (10 ° N and 33 ° N) to 12 montbs areabetween 20 ° N and 25 ° N (Van Camp et
al, 1991; Hagen 2001). In this regiof permaneit upwelling, centered on the Cap Blanc
(northern Mauritania), the marine waters are among the most productive in the world (3 ug
/ L Chl a [chlorophydl]; Marafién and Holligan, 1999) .

[1.2. Social and economic framework

The dmography continues to driveapid changeunder 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 reachnearly 95 million ONU 2013). We must therefore welcome a little less
than 30 million additiorlapeople which is equivalent tothe Moroccan population, the most
populous countryn the CCLMEegion

In Morocco, the average rate of population growthoved from about 2.6% per year in
1971 to 1.7% in 1994 (Anongm2011). In 2010, as estimated by thesmathors, the growth

rate in Morocco is 1% per year, negative the rural areas (-0.09%) but psitive in urban
areas (1.91%). Sche growth rate in urban areas is higher than in rural areas. In other
countries of the CCLME the population is increasingtla 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%).

Table2: Danograply of CCLMEountries

Cabo Gambia Guinea Gunea- Mauritania Senegal Morocco** TotalRate
Verde Bissau




TotalPopulation*in en 2010 488 1681 10876 1587 3609 12951 32157 63349

(thousands)

Partof the populatiort* within 100 90,8 40,9 94,6 39,6 83,2 65,1 64,9
100kmcoast(%)

Costal Populatiofthousand$ 488 1526 4448 1501 1429 10775 20934 41103
Partof age group under4l (%) 32 46 43 42 41 44 28 35
Number of age group undet4 156 773 4677 667 1480 5698 9004 22455
(thousands)

TotalPopulation*in 2030 133 1533 8475 1107 2466 10509 6872 31095
(thaousands)

Total populatiorin 2030 620 3213 19351 2694 6 075 23459 39328 94741
(thousands)

*UNProjection, 2013;*Percentage are froBurke et al., 200kxceptfor the Cabo Verde K SNBE (G KS Y2 & (i excded®@®Bad) A &4f I y R
maximumradius; *** includingSahara occident#hat is distinguished in Uflatabase

Achieving universal primary education fob%3 of the population, creating millions of jobs
with better qualities, reducing powviy and hunger, protecting the environment are all
Millennium Development Goals (MDGs), which are far froeing achieved, despite the
significant progress made some countries in the region.

Senegal has made many efforts #vds the MDGs but thehythm 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 increask 10.1% over the same period (Sgake 2014).In all African countries the
employmentpopulation ratio (the proportion of the populationin the working age)
remained virtually unchanged over the past 15 years: 60% in 2irhpared to 59% in
1999 BAD 2013).

This strong population growth has been accompanied by a remarkable departure from
urbanizatim 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 (Buke, 2001). In other countries, this coastal population represent over 90% for the
Gambia and GuindBissau (Table 2)t should be noted that most of the economic activities
(industries, ports, tourisms..) and sociaéducational (hospitals, universities.) takes place

in the coastal area.

Because inter alig of the high rate of population growth and rapid urbanization, human
development has been slowAccording to the Human Development InddRNUD 2013),
only Morocco, ranked 130 out of 187 countrigs,out of the lot with a level considered
average. Senegal and Mauritaraee the 154" and 15%' position respectively. Gambia is 10
points after (16%) and the other two countries remain in the back 176 and 178th
respectively on Guinedissau and Guiae

According to UNDP (2013), some CQRREtBuntries are among the countries where the
povertygapsare veryhighll, like Ethiopia (87%) and Liberia (84%).

At least 33% of the weighted indicators are not favorailee povetty gap is an indicator that allowte know
how the standard of living of the poor is far from tlewel of poverty. The more this indicatoris higher the more
the povertyisintense
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More generally, considered indicators (human development and poverty) show that most of
the CCLMEcountries face significant soci@conomic challenges. In such conditions, the
pressure on natural resources is increasitgpending onthe quality of ecosystems and
their biodiversity. The process of underdevelopmenill persist with the complicity of
captalism entrenched under the globalization (Olutayo and Omobowale, 2007).
Fortunately the macroeconomicperspectives are positivéor most of the countries in this
region.

ADB (2013)expects an average growth rate of gross domestic product (G@Rich is
expected to reach 4.8% in 2013 and 5.3% in 2014 (T3bldhe growth is based on the oil
and mining sectors, but also on agriculture and serviaeswell asa strong demand,
supported by consumption and investment (ADB, 2013). In mbsthe countries in the
region, growth is expected to reach in 2013/14, more than 5%. The lowest figtgem
CaboVerde, Guine®issau and Gambia.

Table3: Average growth rate of Gross Domestic Product (GDP)

Country 2011 2012 2013 2014
Mauritania 3,9 6 6,4 55
Morocco 5 3,2 4,6 5
Gambia -4,4 1 4,3 5,1
Guinea 3,9 4,2 4,8 5,6
Guirea-Bissau 5,3 -1,5 4,2 815
Sengal 2,1 3,7 4,3 51
Cao Verde 5 4 4,8 5

In the considered CCLMEountries (Mauritania, Senegal, Gambia, Guinea Bissau, Guinea,
Cope Verde), the activity of fishingepresentsone of the engines of the local and national
economy. The Landings in 2011 are around 2 million in tB&FCcountries (Table4) and
reach almost 3 million tees, with Morocco and the Canary Islands (see T&ple 2

Table4: Volumes catch on different groups of species in 2011 (CSRP, 2014)

Indicatas Cao Gambia Guinea Guinea Mauritania Sengal Total
Verde* Bissau

Total catcls (t) 8000 40000 155000 107000 1162000 427000 1899000
Total Industral Fishery 3800 10000 59000 72000 997000 42000 1183800
Pelagispecies 3800 5000 22000 44000 938000 3000 971800
Demersalspecies 5000 37000 28000 59000 39000 168000
Total ArtisanaFishery 4200 30000 96000 35000 165000 385000 715200
Pelagr species 3200 25000 37000 20500 50000 335000 450200




Demersabpecies 1000 5000 59000 14500 115000 50000 244500
TotalPelagispecies 7000 30000 59000 64000 937000 338000 1435000

TotalDemersabpecies 1000 10000 96000 42500 174000 89000 412500

** Cathes of this country are highly underestimated compared to tbbBAO(See section V.1 further)
Sources: BulletistatistiqueCNSHB 201IMROP 201,1ICRODT 201MFMW 2011COPACE011,Guinea Bissau: SHBirection de la Péche
artisanale2011et CIPA Q11

Generally, marine fishing is structuredthrough the same configuration inthe CCLME
countries:

Artisanal fisheries play an importamble in the economic and social development i$
countries due to the distribution othe richnessand job creatio at the population level
(diversification ofjobs). The Landing sites are spread all along the coast of the region.
The small scalefishing is considerechs the employment of last resortlt frequently
targetsthe species of high commercial value

The c#&ches 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 eabirds, which are affected indirectly but strongly by the corollary

effects of certain operating modes widespread in the region.

[1.3. Political and administrative framework of biodiversity in the CCLME

The Biodiversity Conservation and Fisherieanagment (fisheries are one of the main
threats identified for CCLMEregion) are based on frameworks of hierarchic jurisdiction
levels:

i) agreements, conventions and international treaties;

ii) regional agreements such as those incurred by the Regional organizatfo
management and monitoring of the fisheries (@GCAT for tuna) or through multilateral
conventions RFOCOMHAFAT) and

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

More atention is given to commitments and binding agreementsthat are planned for the

long term especially those undertakeim the framework of regional SFFC COMHAFAT,

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

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

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

Il. 3.1 Agreements, conventions and international treaties

The Marine and coastal biodiversity is an issue that ofters dmeyond 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 invas 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 processnd the unpredictable consequences of threats and risks to
biodiversity have multiple political and social dimensions. Lastly, hémmful anthropogenic
disturbances(a consequence ofn unbridled human consumption) which amplify the scope

of climate chang effects (with their train of natural disastere)eeds 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 thateattd™ is
facing includes a series of legal instrumentsoften quite binding relating to the
management of exploited resourgceincluding straddling stocks, protection of endangered
species and the restoration of degraded habitats. Umited Nationsis 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 Environmemgralr (UNEI53 was
founded shortly after in 1972UN program wast 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 GlomgroRment 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 Conventiorof 1971 (168 contracting parties currently) provided a
framework for the conservation and wise use of wetlands. All CCLME countries are
adhering to this convention (Tablé). By joining the Ramsar Convention, each
Contracting Party shall designate at leaste wetland for inscription on the List of
Wetlands of International Importante 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 e of the world. Initially, it was intended to
protect certain bird endangered specieslt turned into a treaty that promotes the
preservation of biodiversity including mangroves and biological resources that these
areas contain.

Table5: Membership and entry into the Ramsar Convention in the CCLME country

Country Adhesion Membership and Entry

Gambia 16/09/1996 16/01/1997

2 tHow inappropriate to call this planBarth when clearly it is Ocean?Arthur. C Clarke

3 As an example of a product of this program, the excedlatsbase ECOLEX (http://www.ecolex.org) on environmental and
legal instrumentsdeveloped by UNERJCN and FAO, is proved invaluable and friendly.

14 Themaintained sitehowever, may not be related to a coastal area.

!> This orientation remains currently very strong in the case@IfMEoastal wetlandsanalyzed as part of this stufsee
Point 111.42.1)
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Guinea Bissau

Guinea
Mauritania
Sengal
Morrocco
Cabo ¥rde

14/05/1990
18/11/1992
22/10/1982
11/07/1977
20/06/1980
18/07/2005

14/05/1990
18/03/1993
22/02/1983
11/11/1977
20/10/1980
18/11/2005

IUCN, 2009 Ramsar websitéttp://www.environnement.gov.ma/

The Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES)ktarted 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 | incdes endangered species which are or may be affected by
trade;

F Appendix Il includes species not necessaitgangeredbut may become so
unless trade is subject to strict rules;

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

All CCLME countries have joined this convelftiofiwo countries, Morocco and Cape Verde
have ratified the convention in 1975 and 2005 respectively. The others are limited to
accession. It takes three momsthbetween the accession of a country and the entry into
force of theConvention in its case (Table 6

Table6: CCLME countries that have ratified CITES and date of entry into force by country

country Entry into Ratificatbn Accession Objectives
force

CaboVerde 08/11/2005 10/08/2005 To protect certain

Gambia 24/11/1977 26/08/1977 ~ Sndangered  specie
from OoVer

Guinea 20/12/1981 21/09/1981 exploitation by

GuineaBissau 14/08/1990 16/05/1990 ~ Means of a system c
import/export

Mauritania 11/06/1998 13/03/1998 permits.

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 Pretheal itsigrs and ratifesinstruments oy adhesion
The first step in the process of becoming a party to a tredby isignature However, no prior signature is required if a
courtry adheres to a Convention or Protocol. Many conventions or optional Pratedotiefinitely opened for signature.
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The Convention on Migratory Species of Wild Animals (CMS) in &979he
conservation and management of migratory species. Admieds 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 thisnvention, five
memoranda or agreements relate specificaily CCLME area (Tabl® from which the

most recenton migratory sharks was signed by three countries including Mauritania in
February 2014.

Table7: CCLME Countries thiatned CMS, affiliated and legal instruments that are relevant to the area

Qoutries Gambia  Guinea Guinea Mauritania Morocco Senegal Cape

. Bissau Verde
Conventios

CMS: Accession / Entry into force 2000/ 1993 1995 1998 1993 1988 -

2001
Memorandum of Understanding o - 2010 - 2014 - 2010 -
the Conservation of Migratory Sharl
| Signature
Agreement on migratory birds - 1999 2006 - 2012 1999 -
Membership
Memorandum of Understanding o - 2008 2008 2008 - - 2008
the Conservation of th Manatee and (sh (sh (sh (Sh)
Small Cetaceans of Africa
Memorandum of Understanding NP NP NP 2007 2007 NP NP
concerning Conservation Measur (sl (S

for the population of eastern Atlanti
Mediterranean Monk Seal (Monacht
monachus)

Memorandum of Understanding 1999 1999 1999 1999 2002 2002 2007
concerning Conservation Measur

for Marine Turtles of the Atlantic

Coast of Africa

CMS: Convention on Migratory Species of Wild Animals

The CCLME Countries have concluded or adced 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 overexplaition of many fish speciedp ensure the conservation of
biological resources of the high seas and sea turtles (Bbblnd to prevent erosion of the
marine and coastal biodiversity. Among these conventions, the first in order are the United
Nations Corention on the Law of the Sea df0 December 1982 and the Convention on
Biological Diversity (CBD) ratified by all countries in the subregion.
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Table8: Major conventions ratified by the CCLME countries

Conventions coutry

Morrocco
Mauritania
Guinea
Bissau
Guinea
Senegal
Gambia

Py,
>
Py,
>
Py
>
Py,
>

the United Nations Convention on tt RA RA RA
Law of the Sea of 10 December 1982 2007 1996 1987 1986 1985 1984 1984

Agreements on Straddling Stocks a RA Sl NC Sl RA RA NC
Sbcks Large migratory fish 2012 1995 1995 2005 (?)
International Commission for th AD AD RA NC AD AD NC
Conservation of Atlantic Tunas (ICCAT) 1969 2008 1979 1991 2004
Convention on Biological Diversity RA RA RA RA RA RA RA
1995 1996 1995 1995 1993 1994 1994
Convention on Marine Pollution RA RA RA NC RA RA RA
1993 1997 2003 2002 1997 1991
Abidjan Convention NC RA PA RA RA RA RA

2012 (PC) 2012 1982 1983 1984
RA: ratification: AD: adhesionn NC: Non ContractanteSl: Signatue ; (PC) On Processus

Other international frameworks are to be regarded as the International Whaling
Commission, established by the International Convention fer Regulation of Whaling in
1946. These frameworkshave established a number of coordioat 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 esses 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 oneirthimmediate 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 iemmad 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 townEhis 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 havepursued 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.

11.3.2.1. Policies and strategies of the conservation of environment, biodiversity
and habitats

In all concerned caouries, 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 pmotes its incorporation intosectorial policies. The idea of
devoting to the environment aogernment department or agencyas 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: Ministryof the Environment and Sustainable Development;
Senegl: Ministry of the Environment;

Guinea: Department of the Environment, Water and Forests

Guinea Bissau: Ministry of Natural Resources and Bmeirt

Gambia: Ministry of Forestry & the Environment

Cape Verde: Ministry of EnvironmeAgriculture and Fisherits

These different departments and structure, recently created usually, identify and implement
action plans and ambitious strategies whiclover more specifically monitoringf the
impacts of economic activities (mining, exploration and exploitation bf poirt facilities,
agriculture fishing, forestry ...) on biodiversity and the environment. These countries
produce documents on the statef the environment and biodiversity of their country in the
form of reports (Morocct, Senegdf) or Atlas (Mauritanfd and Seneg4). These
publications have accumulated several types of information and data value but are not
systematic and their appearesisnot regular.

Also, mtional commitments to implement strategies for biodiversity conservation and
consistent system of MPAs to protect biodiversity and its services are taken by the different
countries.

" In most of these countries sea fishinggking into considerationthe importance of fishery

resources and its social and economic béseis managed by a specific government department.

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

9 At March 31, 2014, only Senegal has already submitted its fifth report to the CBD
0 http://imrop.mr/publications/AtlasMaritime.pdf

Z http://svr-web.cse.sn/IMG/pdf/Atlas_sur_les ressms_sauvages_au Senegal.pdf
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11.3.2.2. Policies and strategies for manaugg fisheries

From the 2000s a new policy based on the developmenfisbery management plangFMP)

was recently established in Mauritania, Morocco, Senegal and The Gambia. It aims to
address the basic problems of scarcity of demersal resources andnemfsibiodiversity. 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 cotifig; not always
compatible with the availability of financial, human and material resources of individual
countries has limited the possibilities for actfon

Morocco has privileged since 2007 to havenew 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 ofdtoe and to
establish a system of sect@r governance, allowing a gradual transfer of power to the
regions andto the private sector and an effective dialogue between the government and
professionals in the fisheries sector. The sustainable use of cesoand the promotion of
responsible fishing is the primary focus of this new policy (Angr3oi 1a).

Gambia's fisheries strategy is also based on the establishmenFMP (The Fishery
Management Plan ofBoleis an example for the conservation and an @wach to improve
the quality standards through product certification.

In Guinea Adaaldz FyR /LS +SNRS> AidQa iKS aSoi2N
regulate the pressure on exploited stocks.

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

an action plan for sustainable fishing sector of artisanal fisheries. COMHAFAT aBRF@e
coordinate projects targeting this region and to harmonize fisheries policies and coordinate
scientific research with a specificterest in marine mammals and aquaculture in the case of
COMHAFAT, species ofadnpelagic in the case of tis#FC

LLL® / KIFENYOGSNAT I GY¥RYK2SAWE HRBRY S

[1l. 1 Overall context of marine biodiversity and methodology

Although the ocean avers 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, 2Q01his is due to the pressure, cold and
darknes (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 lif®)Table

% |n Mauritania, the objectives assigned to octofiskery plan, already implementediould be achievedt only 20%
(Kanidjan and Wilson, 2014)
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Tableawd: Glotal status of the biodiversity (Sourseww.woms.org, 2014)

Sub Animal Vegetable Mushrooms Protozoa Bacteria  Chromista Archaea Virus Bota Total
divisions incertea

reigns sedis

Phylums 31 8 5 8 27 11 2 &l 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). Thearth is home to a diversity of habitats which includes
thirty five phyla of animals, fourteen of whicre endemic to the marine field, compared to
eleven phyla of terrestrial habitats (Boeuf, 2007).

In general, the marine and terreisl global biodiversity remains largely unknown (Sala and
Knowlton, 2006). It is estimated between 5 and 30 million specksme very large
Research projectss the one undertaken in the Gulf of Mexi€ohave 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, operatioaed 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 ,s88.629 speciesare reported in the
waters of that country (Fujika et al,2010), in which the area dhe EEZ approaeh 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 CLME 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, 201336Sspeciesare new compared to the

prior census. The Advances estimations from other countries in their répaotsthe CBD
estimates are substantially undervalued and are not precise since in gengmitoiies 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 Verdedsla

23just before the very sinister episode of pollution caused by the explositve @feep Horizon platform in 2010 and has
certainly had a negative impact on the biodiversity

2 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 dtgrent edition. Theadmissibility of the report is not maden

the basis of an assessment by an indepehddird party. Also the skills thahese reportsneed 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,
inadeguate.

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 referensahen they exist.

This is a researctwork that cannot be finished in timé&ames expertise. The time
invohing taxon nameschecks exploitation of multiple databases and comparison to
national and regional scales is enormou#t requires the mobilization of experts from
various backgrounds of the tigi world

Biodiversity includes genetic diversity, species richness and heterogeneity of
ecosystems or habitats. These three components, intimately relatahnot 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 hea@n the situation, the characterization of biodiversday CCLMEwants to be the

most accurate and most comprehensive of which is possible with current knowledge. The
methodolaical approach adopted for the characterization of marine and coastal
biodiversity in CCLME is summarized in Figure 3.

docaments and internaticna] slsctronic data heses (308 in

T
colisction and comnting of articles, books, sclentific
fotzl and T alactnomic haves

inventory and ranking of countries by
living organisms phylum

_| 5.=tt1.nEhs.t=d
% by country

T

biodiversity compar ison
in the CCLME countries

Summary of results
(endemizm, conzervation
ztatus) recommendation
for action and gaps

Figure3: Methodological census of marine and coastal biodiversity in the region CCLME

The data collectionis based on official country reports, theses, scientific publications and
nearly 500 consulted references. Is also increasingly supportedby mobilization and
exploitation of the major specialized international ddiases (about a dozen). This lateu
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growp data often inaccesble and makes the best esttion of the total number of marine
species in the waters of the areproviding & essential supporiof knowledge in a context
where climate change is significant arspecies transfers, including invasiveaature are
increasingly comon.

One of the first points of the biodiversity characterization is to make inventdriés. in this

case, to try to create a list of marine species most comprehensive and accurate as possible,
ranging from bacteria to mamais and encountered and described in each of the countries
covered by the Canary Current (Morocco, Mauritania, Senegal, &an@hiineaBissau,
Guinea and Cabo/erde). The information will then be presented in the way facilitate
decision making at the tianal level® but also at region& and international levet§ The
Biodiversity in the Canary Islaffig110 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 studed.

[11.2. 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 differdat phy
(Animal, Plant, Fungi, Pratmaand 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 invaive species). The inventory is then linked, especially for groups directly
exploited by humansor undergoing degradation of their habitats, to data from the IUCN
Red List to determine the conservation status of species, especially when they are
vulnerableor in danger.

In the marine field, taxonomy, basef the biodiversity inventory, is a complex discipline
sometimes confusingespecially for some smaller groups with an extraordinary diversity and
which are vaguely known bygeneralist Sientifics. This onfusion is intensified when new
species and subspecies are describedifovarieties elevated to the rankof species appea
and when the real taxonomists themselves artdxa specialistsdo not agree onfiliation,
despite the successfulse of Barcodng and genetics techniques In this case navigate
between the lists of synonymand invalid names is a real obstacle courseNork is still at
hand if a dozen or a hundred taxare to be treated But when the number of species

% It should alsde 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) .

% The regional level is now the most operational levelthagrogress in regional frameworks could positively influghee
discussions in international forums (Druel et al, 2012).

' The state of knowledge of marine biodiversity in all countries of therrégynot homogeneoushis is due tahe history,
the intensity of the researchhe effort and various compilatienbut also economic and institutional capacity of eanh of
them.

2 This is the case of the islands of Lanzarote and Fuerteventura
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overpases the tens of thousandand covers different countries, thechallenge becomesso
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
molecdar 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 (Bockest
Raso, 1990), described as a new species of Cape Verde (see Part Cape Verde) is actually
called Ciliopagurus capartiollowing the Barcodes resulis 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 extraplés to be further
developed in other countries. The choice of these temuntries is based on the rather

central location andthe insular nature of Cabo Verde, very important for the study of
biodiversity includingndemsm

[11.2.1 General Inventory of marine biodiversity in the CCLME

The evaluation of the state of maringiodiversity in the region CCLME has to list 14095
marine taxa distributed in thirty phylalhe 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 fddiate 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 tdable 10.

Table10: Number of taxgwithout duplicateshy phylum and country

Groups Morroco Canary Cabo Mauritania Senegal Gambia Guinea Guinea CCLME
Islands Verde Bissau Region

AnimalKingdom

Annelids 352 152 2 38 54 442
Arthropod 2077 1226 71 622 117 28 60 67 3138
Baceria 16 93 105
Bryozoan 131 4 1 1 1 136
Chaetognaths 31 25 37
Chordates 864 853 778 910 749 549 650 690 1887
(nidarians 431 262 56 36 3 1 1 637
Echinoderms 167 93 41 35 16 15 280
Lophophoates 402 1 402
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Mollusks 1616 1SS 192 324 92 8 24 7 3048

Nematodes 1 412 19 5 437
Hatworm 28 48 74
Poriera 307 161 74 41 72 13 1 34 555
Protoza 571 37 38 270 62 62 835
Sipuncuts 33 6 34
others phyla 30 51 1 1 2 25
Vegetable Kingdom

Algea 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

*QOriginallist counts7825taxa the revision of this figure downwards is related to treatments on acquired bases and helped correct a large
number oftranscription 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 expdoitaof international
databases (aol.org; ... marinespecies.p

To make the results accessible to the majority of parties in the region (policy makers,
elected officials, civil societies) a general taxonomy waadopted for this synthesis at the
CCLME scale. The important groups, in terms of diversity amitteserprovided to mankind,

are analyzed. These include algae, zooplankton (mainly composed of arthropulkisks

and chordates with fish, marine mammaistles and birds

111.2.1.1. algae
This group counts the micrgae and macroalgae.
111.2.1.1.1. 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 pemadon is sufficient for photosynthesis. The
phytoplankton community is dominated Hyinoflagellatesand Diatoms. The richness of the
Northwest African coast in small pelagic fish, which are generally herbivores, is well known
andis under the close depeence of the importance of phytoplankton.

On these microscopic plantswe 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, iGaamo 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 Glaenbia. 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 coagReyssac, 1982). In theai® 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 phytoplankitso exist in this bay

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

the . I A @rguiR Qre particuldy poor in phytoplankton. Some irflagellates are mostly
enfeoffed to the warm waters of the bay. This is the case of Prorocentum micans, Ceratium
furca and especially Gymnodinium galatheanum.

1.Pediastrum tetras (signalé dans les iles canaries
(algaebase.org)

2.Pediastrum rotula

3. Pediastrum granulatum (signalé dans les fles canaries
[{algaebase.org)

4. Pediastrum octonum [algaebase: No habitat entry has yet
been made for this entity?

5.Pediastrum cruciatum (algaebase: No habitat entry has yet
been made for this entity?

&.Pediastrum selenaea (algaebase: No habitat entry has yet
been made for this entity)

7.Pediastrum pertusum (algaebase: No habitat entry has yet
been made for this entity)

8.Pediastrum elegans (algaebase: Mo habitat entry has yet been
made for this entity})?

9. Pediastrum lunatum (Haeckel) = Pediastrum lunatum Haeckel?
10.Pediastrum furcatum (Haeckel) = Pediastrum furcatum
Haecke|?

11.Pediastrurn braunii (Haeckel) = Pediastrum braunii
Wartmann?

12.Pediastrum ellipticum (Ehrenberg) = Pediastrum ellipticum
[Ehrenberg) Hassall ex Ralfs?

13.Pediastrum darwinii (Haeckel) = Pediastrum darwinii
Haecke|?

14.Pediastrum trochiscus (Haeckel) = Pediastrum trochiscus
Haeckel?

15.Pediastrum solare (Haeckel) = Pediastrum solare Haeckel?
Date 1904 Source Kunstformen der Natur (1904), plate 34:
Melethallia

Figure4: Microalgae of the Pediastrum genus

In Morocco Ben Abdellouahad (2006) mentions the presence of 307 species of plankton
from which 36% ofDinoflagellates (110 species) in the estuary of the Bouregreg near Rabat.
He ponts out the presence ofthe 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 ofDinoflagdlate in the Agadir area.

Some phytoplankton species of the class 0Ofinoflagellate and genus Dinophysis,
Alexandrium, Gymnodinium in Morocco but also species like Karenia mikimotoi,
Prorocentrum micans and Gyrodinium seiracan potentially produce dangmis toxins for
shelfish consumers (Moulaye et al. 20Bhd Ben Abdellouahad, 2006). According to these
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authors, no development of phytoplankton blooms was observed during periods of study in
the concerned areas. Moulaye et al (2011) notkat the tempoml dynamics of these
species show that the maximum cell densities are observed duringoffseason Reyssac
(1983) observed in the same area of thaieBdu Levrier in the early 1980s, that these
species can grow significantly duringet warm season (90®M00 cellsl). 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 seennthdrom time to time, mention tha they

have agreateffect on fishing, the latter becomimgdat the onset of these waters.

Figure5: Distribution of events in 1970 (left map) and 2009 (right map), respectively, where paralgiostnginletected in
shellfish and fish, providing circumstantial evidence for an extension in the distribution of these agents (Accordiirg to Medl
and Cembedl 2013)

The largest biomasses tend to be predominant in the high altitudes. But the phenomenon of
harmful algae gaining momentum (Fig B)ay 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 ifdiaiar

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 comityin conssts mainly of Dinoflagellates and
Diatoms. The number of species seeno decrease from north to southThis microscopic
plants, in upwelling areas live on thmrders of the upwelling area, have a spatiseasonal
dynamics closely related to environmentictors (Semoue, 2010, 1983 and Reyssac Dia
1983) and therefore to the biological physical and hydrological ecosysteoomponents
Changes in the plankton population, species composition, with the possibility of
development of toxic algae for marine spsciand 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 dimensiolisis 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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111.2.1.1.2 Macroalgae

Treatment of AlgaeBase dalbmse shows that algal dérsity for marine areas of the 8
countries (including the Canary Islands / Spaimounts to 1162 species with a very wide
variety of forms.Higher algal dversity is observed in Morocc(Mediterranean part probably
included) and Canaries Island§&uinea Bsau and Guineaare characterized by a very limited
number of algae species already listed and identified. If species diversigmaskable its
distribution in the 8 countries seems quite surprising. Only two species are reported to be
common to all te 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 presém itwo
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 aboC#erde, are known of their high
proportion of endemic species (Sarkhan and Durzo, 2013). Howevercammot 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 CapdeVislands are a "hot

spot" of the planet.

The size of the algal floran Guinea and GuineRissay as reflected in AlgaeBasas
obviously greatly underestimated. The fourth report to the CBD by the Guinean government
in 2009, mentions 86 species of adg However it was not distinguished between marine
species from those on land

At CCLMEscale algal richness found in this compilation showing a general decreasing
gradient from north to south (except for Senegal which species diversity is higherintha
Mauritania). Lack of knowledge andorks generally limited to certain large groups
(Chlorophyceae Morocco, Benhoussine et al, 2001)toovery specific areas such as the Cap
Blanc in northern Mauritania in 1977 (Lawson and John, 1977) and the Bamguird'in
1991 (Coqueugniot.1991)reveals the former fragmentary insufficient and rare available
informatiors. Thus, Lawson and John (1977) conducted their stuuyCape Blanconly in
November 1975. These authors described 188 species of algae oalyd 23 species
identified to genus. According to these authors, it is quite interesting to note that the
comparison of 97 species of marine algaethe Cap Blanc, only 21 (aboilt5) are common

to both east and west sid€s For these authors, the Cap Blancerse to represent a
boundary between the temperatealgae flora of North West Africa and subtropical
transitioral flora, from Mauritania and Senegal to the south.

# Unike modes, fought for the west bank and calm to the shore, is certainly something.
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The species Gelidium sesquipedale is alreadglustrially exploited in Morocco and
contributes greatly to the economy of this countwhere it is in danger of overexploitation
(Zidane et al, 2006). Commercial useatfeain other countries is limited. In Sene§althe
compost madefrom 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 (Anongn2006).

The inventory analysis performed pies guidance oroverall structure and consistency of

the algal flora in the maritime area CCLMpecifying its taxonomic spectrunilways on

the scale of this large marine ecosystem, the geographical distribution of algae indicates
substantial differencesn the diversity of species and probably a degree of "ersld@mito

the various maritime zones of the countries considered. The greatest diversity of algae was
observed inCanary island and Moroccdhe highest degree of endemism for algae country
seems réated to its overallrichness in algal species. The current lack of "phycologists"
trained remains a major obstacle to progress in this field. Indalkgghe taxonomists are very

rare at the regional level. Fortunately there has some. Faye et al (2004jbeésa 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 mpmeies Meristotheca imbricata
(Faye et al, 2008).

[11.2.1.2 Zooplankton

It plays a central role in the food chain by linking nbiedoflora at much larger organism
such as small pelagics. The larvae of these particular fish feed primarily on phyoplan
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 resourcesnfiddezLeon et

al, 2007)that are strategicfor the countries of CCLMRIso, Zooplankton plays a "pivot" role

in biogeochemical cycles.

In the Canary Currenarea copepods are the most important group during an annual cycle
represening between 82.5 ad 87% (Hernanddzeon et al, 2007). According to these same
authors other groups such sa Gstracod can reach valuesf 8% and 12%, while Cladocera,
Pteropods and Euphausiid larvae represent no more than 1%. In upwellirgeas 10 or
more generations can be produced annually, depending on the water temperature, the
availability of food and dutian 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 areatled Canary Current, the number of species of

% Note that in Senegal, JICA is conducting the ProjectN® 250 RQO @I t dzl A2y Rdz t 2GSy dAS
au Sénégal (PEPRASHhat lasts on the period from 201® 2015. This project is intended to present marine
aquaculture of algas alternative to fishing.
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copepods is generally theame from one period to another (Hernandemon et al, 2007;

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

June, thegenera of copepods were Clausocalanus (33%), Ongad&) and Oithona (16%).
These three ganera together with Temora and Paracalapusonstituted 83% (Hernandez

Leon et al, 2007).

Comparative study of copepods inhabiting upwelling ecosystems of Cape Ghir (Morocco)
and Cape Blanc (Norauritania) was conducted. 187 different species are detémad for

this Central Northeast Alantic region including Diaixis pigmam Morocco and Cape Blanc
and Temora longicornis Cage Blanc.

Comparing this faunal inventory with those in neighboring areas highlighted its
biogeographical identity marked by Ihe southern Ilimit of distribution of Calanus
helgolandicus and Oncaea curra (Boucher, 1982a).gdneral, species, proportions and
dominant forms are similar for African northwest regitirad werestudied.

We must emphasize the low diversity of these emsslages, a conventional situation for
productive ecosystems and almost the mapecificity of families and ges listed
(Boucher, 1982a) hatis clearly expressad dominanttaxa represening at least80%.

Another important fact is the presence ingrsficant numbers on the continental sheiff
deep species as Eucalanus crassus, Rhincalanus nasutus, Euchirefisinemsis and
Aetideopsis carinatandoceanic species such as Metridia lucens (Boucher, 1982h).

The quantitative structure of copepodsda the importance of species from each other vary
considerably from sea area to another and, within the same sea &ma region to
another. Thus, for example the most dominant species on the Atlantic coast of MawEco
A. clausi, C. helgolandicus afd typicusand, again in Atlantic waters, butf Senegal and
Ivory Coast the most abundant copepods essentially Calanoides carinatus (Binet, 1983;
Diouf, 1991).

For the last author, unlike other areas of northwest Africa, zooplanktiorSenegal that
include 180 species is very divers€ppepod species which occur throughout the yeae
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 speciesomgpods in the area of
the Cape Verde Islands, Canary Islands, Madeira, Azores, -Mb@mccan Bay and Bay of
Biscay (Razouls et al, 2014).

[11.2.1.3. Molluscs

In CCLMEarea the phylum of marine mollusksis composed mainly of three class@&vales
(clams, oystersand mussely Gastropod (volutes mureXy)) and @phalopod (octopus,
cuttlefish and squid). Cephabpods, particularly octopus, ardished in several countries
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CCLME (Morocco, Mauritania, Senegal, Guinea Bissau and Guineapybaittisanal and
industrial boats Volutes are also caught in Senegal and more recently in Mauritania.
Bivalves, although wellepresented in terms of species and biomass in the marine area of
the region (300,000 tonsas an annual exploitablepotential for clams in Mauritania)are

little exploited, because of hig levels of cadmiunprobably of natural originn Mauritanian
clam This is not the casdor bivalve aquaculture who knows some particuladevelopment

in Morocco andsenegal anthorerecenty inMauritania

In addition to their important economic and social role, molluscs, particularly bivalves can
be used as indicator spies of the state of pollution that affects the environment. They also
identify changes in the structureghat are related to the disturbances in ecosystem
environment Despite the relative ease dhxa determimation and the accessiliy of these
coastal species this benthic macrofauna remains incompletely understood (Seck, 1996). For
this author, mollusks are the most important group ofhe benthic coastal invertebrates in

the Senegaleseoastalarea, with 78 specie$ollowed bypolychaete.

At the Afrcan area from Cap Blancto Angola distribution of 1449 benthic species was
analyzed (Le Loueuf etow Cosel 1998). This assemblage is dominated by polychaete (606
taxa), less sensitive to environmental conditions, followed by bivalves (380 specief®ds Spec
richness of molluscs, is significantly higher in arefgre upwelling occus, particularly at
Cap Blanc wheresspeciesexchangeare done both with the temperate areadocated further
north and tropical areas more southLé LOEUFFet von Cosel 1998). These upwelling
regions are well known for their high productivitych fishing resources and the existence
of important fish nurseries.

The diversity of invertebrate species #most the samein the tropical and temperate
Atlantic LeLOEUFEt von Cosl, 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 primardyn fhabitat 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 extinctiam terrestrial species (Peters et al, 2013).

[11.2.1.4 The chordates

Undoubtedly, this is one of the bdgtown groups as it includes fish, marine mammséa
turtlesand seabirds

[11.2.1.4.1 Fish

Fortunately knowledge of the biodiversity of the rma 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 YRreA3@0).
According to theFishbasedatabase (fishbase.org access April 20, 2014) 1288 fish species
belonging to 235 families are reported in the CCLME. This diversityeqgialy distributed
between the maritime zones of the countries of the regidhe database was analyzéor
each of the seven countries. Thus, 23 families are represented ¢nly one speciesThe
marine fish richness oMorocco, CaboVerde and Senegal, withegpectively 676, 670 and
659 species, is slightly lowd¢han in Mauritania (699 species). But in the first twountries,
many ofthe species are rare or endemic if reasoning close€C@_.MEarea One third of this
species richness,e. 396 speciess reported only in one country at a time. As the case of
macrophyte algae, Morocco and Cape Veste distinguished by the presence of 169 and
124 rare or "endemic" speciesSenegal and Mauritania, shows @mparable levelof
"endemsnt’, but still medium No $edes is found only in The GambM/ith 11 and 12 rare
species, Guinea and Guinea Bissequresgelatively low "endensim'.

Some 160 specieg13%) are encountered simultaneouslyn all of the CCLMEcountries
(Table 1)

Table 11: Comparison (through Fishbase list) ofocourrences between fish species between countries of the
region CCLME

Occurrence Cape Gambia Guinea Guinea  Marocco Mauritania Senegal Total %
Verde Bissau

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 largestoagurrences are observed between
Morocco and Mauritania (68 species in commoti)en between Morocco and Cape Verde

(22 specie 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 bthisislandercountry maintains some connection with that of the continent.

The Taaningichthys minimuspecies occurs in Morocco arf8enegal but not between the
two in Mauritania. This oceanic species of myctophids, Iwidbstributed in the Atlantic

% This list was supplemented with data collected by Nansen Frigiofeys conducted under the CCLME particularly for
Cape Verdéslandsand 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 lacldepth studies.

111.2.1.4.2 Marine mammals

Adequately documenting the presence and spatiotempatiastribution of marine mammals

in the CCLMEregion is a necessary step to protect thesmimals quite vulnerable to
offshore oil development and human activities (fishing, exploration, another type of
pollution, navigation ...) (Myers and Worm 2003; Rinahd 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¢ensed based on personal observations ported in the literature,
particularly in Senegal, twenty species in the MauritaSianegalese area. This author was
surprised by the size and diversity of cetaceans in this very specific area, because of the
particular ecological conditions, includimgwelling,which suppliesery 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 ee\arivend

their twenties. Historically, Segal is a West African country where the studies of cetaceans
are the oldest and most exhaustive. Waerebeek et al (1988ed on field work carried out

for the period 1995 to 1997 were able to determine 18 different species of marine
mammals.

For Jannet al (2003) more than 17 species of whales and dolphins are found in the
archipelago of Cape Verdeslands The population of North Atlantic Megaptera
novaeangliae uses the Cape Verde Islands to breed.

Cetaceans of Ghana and the Gulf of Guineseive until recently, little attention
(Waerebeek et al, 2009). Periodic monitoring of bycatch of artisanal fishing in seven
Ghanaian artisangborts and at some landing sites confirmefr the period 1996004 the
occurrence of 18 species (DHontocetes and Mysticete$in this area .

The number of speciegncountered indedicated surveys covering area of many countries,
generally do not exceed tenThus, since 2002, the Guinean Ministry of Fisheries and
Aquaculture in collaboration with the Japanese Inge of Cetacean Researclorganized a
series of campaigns for whale watching \West African marine waters Scientists from
Gunea, Guinea Bissau, Mauritania aBgénegal participate in thessurveyseven when they

do not take place within their EEZs toable scientists from developing countries dget the
necessary expertise in particular in terms of identification of spedibs. last Guinea Gulf
survey, carried out in March 2013, has seen a dozen s{g¢aggié, 2013).

Another scientificsurveys 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). Thisvey shows that the area of the border of
Mauritania continental shdl 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 CCLME show a numbeanging from 26 to 35
species. Thus, Perrin and WaerebeeR1®) reported 26 species fo€CCLMEcountries but
the UNEP/CMS reporcited a total of 32 specieqTable 12) within CCLME countriedt

should be emphasized that the list of 34 species of cetaceans in the area stretching from

Mauritania to Angola(Weir et al, 2011) includessome speciesnot listed in UNERMS

(2012) Based on these two main sources, the overall number of marine mammal species

listedto bepresent in CCLME is 3ékle 12).

Tableaul2: Mammal species reported ingtCCLME region (UNEP / CMS, 2012)

Species Morroco + Canary Mauritania  (Cabo Senegal |Gambia |Guinea |Guinea [Occur
Sahara islands erde Bissau rence
Hyperoodon ampullatus 2
]
© Mesoplodon bidens 7
(]
g Meslodon europaeus 2
L on
£ -% Phocoena phocoena 2
s &
Pesoplodon densirostris M 3
Feres a attenuata M 3
Globicephala M 6
macrohynchus
Grampuggriseus M M 7
Lagenodelphis hosei M 2
Peponocephala electra M 4
Pseudorca crassidens M 1
Sousa teuszii M M 6
Stenella attenuata M M 3
Stenella cly mene M 3
[%]
Z Stenella frontalis M M 5
(3]
E’ Stenella longirostris M M 5
<
'Lg) Steno bredanens is M M 5
Mesoplodon grayi 0
Mesoplodon layardii 0
Q Cephalorhynchus 0
S heavisidi
g Lagenorhynchus 0
S obscurus
=0 Lissodelphis perenii 0
2 2
Mesoplalon mirus 1
f_g g Globicephala melas 5
L 20
2823
Kogia breviceps M M 4
Kogia sima M 1
Ziphius cavirostris M 3
c Delphinus capensis M 3
% Delphinus delphis M M 5
g8
E o Orcinus orca M 6
23
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Stenella coeruleoalba M 8

ITursiops truncatus M M 8

Species Number 10 19 16 14 21 7 7 9 132

The north temperate species are represented by four taxa harbor porpoise Phocoena
phocoena, the Senegalese area which forms the southern boundary @jigure

éan
Indien

Figure6: Distributionof 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 AtlamicDakar (Cadenat,
1959). The species also seems rarer in Mordbem in Mauritania and Senegal, due to the
presenceof "upwelling"” in whiclit finds the cool waters that suit them (Duguy 1975).

The population of the monk seal, Monachus monachus couldub®rable 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 inhospitatify the areas
adjacent to its terrestrial habitaffacilitates 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 (cavexplain 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 199996 (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, followangcareful 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 seemshen being inreconstitution, 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 speciesthe tropical taxa are the best representedin CCLME areéTalle 12). Only
three tropical species are reported in the Moroccan area against 8 in Mauritaiahe 13
species are listed to bein the Senegalese EEZ. Their presence in other countries in the
southern region (Guinea Bissau and Guinea) is lintiketi because lack oftudies. Some of
these species deserve special attention. Thighes case of the Alantic humpback dolphin
(Sousa teuszii), a species endemic to tropical and subtropiest 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, weastended to Senegaand finally to

the Sahara (Duguy, 1979Repeated observation®f Sousa teuszii werelone in channelsof

Banc d'Arguin Islands, north aig@ TimirigMauritania)

The distribution of this specieis apparently discontinuous, since it is not reported as in
Ghana (Waerebeek et al, 2009robably as a result of decades of bycatch and habitat
degradation.

Several factors make thdtlantic humpback dolphin highly vulnerafieto human activities
(Weir et al, 201): () observed in a limited geographical arei#);, fhet exclusively in waters
of developing countries;iiij occupying a strictly coastal habitat; and) (having a small
overall sizef the population.

Waerebeek et al (1998) noted that on the beach of the island of Sangomar (Senegal), three
carcasses ofAtlantic humpback dolphins Sousa teuszii were met together olength of 25

meters from the beachat 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 populationon this island consider humpback dolphinsas haunted by

evil spiritsfor whichoccasional foodegrifices 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 obisenvethe
Mauritanian region (16 ° 15'N), which he regarded as tlorthern distribution limit which is

known on theAfricacoast

No species of southern temperate mammals are reported in the region (Tble 1

Eight species are considered cosmopolitdrom which the Qca Orcinus orca andBig
Dolphin Tursiops truncats. It is interesting to note the association of Tursiops truncatus
and Globicephala melaena in the same groapphenomenonconsidered a common in the
North Atlantic (Aloncle 1972).

Due to abundant foodOrca Orcinus orca is quite common between Cap Blamd Cap
Timiris on the Mauritanian coast (Duduy 1975)

%t is included in the Convention on International Trade in Endangered Species of Wild Fauna Endangered Species (CITES)
Appendix | (threatened), and since 2007, he was includetieo€onvention on Migratory Species (CMS) Appendix 12. In

2003, the Cetacean Spalist 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 (Watiral, 2011). As shown in Woodside (2003),
there are 35species of cetaceans recorded for the nestistern tropical Atlantic (Madeira
Senegal) of which 24 are often listed in the Mauritanian EEZ (Robineau and Vely, 1998
Camphuysen 2003).

To povide a comprehensive overview on the distribution of cetaceanghe 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 @ to 35 species depending on the authand the sources consulted. The
researcheson which several authors are based are of varying reliability. Some are supported
by samples or pictures; many others do nblave a real picture of the biodiversity and
distribution of marine mammala the CCLMregionstill requiressupportedinvestigations.

The most cosmopolitan species are well known in Mauritania and Senegal but not especially
in countries further south Guinea and Guinea Bissau (Table The killer whale (Orcinus
orca) seems the exceptidrecauset is easy to identify.

Intensify scientific surveys and investigations on the coakbws both accurate species
identification, integration of the seasonality of the presence of these animals, a better
assessment of their distribution and alamce, and a collection of datan fisheries
bycatches and cetacean stranding. The quarterly bimonitoring lead in the Mauritanian
littoral zone begins to providenealy at real time, valuable indicatorson cetacean and
turtles stranding which are particularly numerous during the surveys carried out in June
2014 The results of this surveysshowed that specimens oforpoise Phocoena phocoena
accounted for 200 individualsincluding many neonatal and juvenile porpoises. Similar
deaths in the Black Sea Mea 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 commofooted dolphin Delphinus
delphis, the longnose dolphin Stenella longirostrisand perhaps the pantropical spotted
dolphin S. attenuata, and several whales such as WWamke Whale Balaenoptera
acutorostrata and orcar@inus orca.

Figure7:Interactions marine mammals fishing (photo credit: IMROP)
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Apart from fishingbycatches often characterized by cutting taitnd / or dorsal fins (Fig 7.),

the reasons for

strandings are not

known.

Bytatby fishing gear

are

the major

anthropogenic source ofwvorldwide mortality of small cetaceans (Reeves et al. 2003). To

date,

Mauritania, Senegal, Guin&ssawand Guinea (Weir etla2011).

accessoriescatches of Atlantic humpback dolphins have been documented in

For marine mammalsmore than two third of species assessed for the region by the IUCN
are placed in the Deficient Dat4 due to lack of knowledge and available data (Talde 1
Some of these marine mammals could well be at risk inrdiggon be&ause they could be
affected by multiple pressures including fishingiise and collisions due tmaritime traffic,
offshoreexploration of oil, chemical pollution, overfishing of prey sp¥cies

Harbour

porpoise whose situation

is not considered critjcalotally 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,

irreversible population decline in Seneghich ison thesouthernlimit of its distribution.

may cause

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 Wile Balaenoptera acutoro LC
Antarctic minke Whale Balaenoptera bonaerensis DD
Sei whale Balaenoptera borealis EN
.NERSQ3 6KIfS$S Balaenoptera brydei DD
Blue whale Balaenoptera musculus EN
Fin whale Balaenoptera physalus EN
Longbeaked Common Dolphin Ddphinus capensis DD
Shortbeaked Common Dolphin Delphinus delphis LC
Southern right whale Eubalaena australis LC
Pygmy killer Whale Feresa attenuata DD
Shortfinned pilot Whake Globicephala macrorhynchus DD
Longfinned pilot Whale Globicephala melas DD
WA332Q38 R2f LKAY Grampus griseus LC
North Atlantic Bottlenose Whale Hyperoodon ampullatus DD
Pygmy sperm Whale Kogia breviceps DD
Dwarf sperm whale Kogia sima DD
CNl aSNR& R2f LKAY Lagenodelphis hosei LC
Humpback whale Megaptera novaeangliae LC
BladAt £t SQa 06SF1SR 6KItS Mesoplodon densirostris DD
Sowerby's Beaked Whale Mesoplodon bidens DD
DSNWIA&aQ o06SFH1SR 6Kt S Mesoplodon europaeus DD
Killer whale Orcinus orca DD
Melon-headed Whale Peponocephala electra LC
Tropical beaked whale Pesoplodon densistris NA
Harbour porpoise Phocoena phocoena LC
Sperm whale Physeter macrocephalus \Y/V)
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False killer whale Pseudorca crassidens DD

Atlantic humpback dolphin Sousa teuszii \Y{V)
Pantropical spotted dolphin Stenella attenuata LC
Clymene dolphin Stenella clynene DD
Striped dolphin Stenella coeruleoalba LC
Atlantic spotted dolphin Stenella frontalis DD
Spinner dolphin Stenella longirostris DD
Roughtoothed dolphin Steno bredanensis LC
Common bottlenose dolphin Tursiops truncates LC
/| dzASNR&A o0SF1SR #KFES 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 implemente@wfor
speciesas the monk seal and manatee alreadyciitical situations. Othespecies those are
endemicor on the periphery of their distributioshouldreceive aspecial attention.

The scientific research at sea and shoreline surveys conducted so far, usually provide a
snapshot of the diversity of mag mammals in the study area. They often do not take into
account the spatial and seasonal variability of the speciksis therefore urgent to conduct
longterm studies to obtain reliable estimates of the abundance and distribution of a
maximum number D species of marine mammals in the CCLMé&. this purpose, it is to
devise a longerm research plan with scientists from the region regularly collect data,

but also to meet the needs of specialized training.

111.2.1.4.3 Turtles

Of the eight specie®f 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). GuiBe&sau issheler 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 asignificant becausethis specierepresens up to 86% of the
vestigesof marine turtles in the Banc d'Arguin, for example.

the loggerhead turtle (Carretgarretgd. Genetically it is distinct from other loggerhead
populations of the Atlantic and Mediterranean (Monzon Arguello et al., 2010hoCa
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 turte (Lepidochelys olivacea), hasregional significance. It is found in
most coastal countries of West Africa, Guinea Bissau, Senegal, Gambia, Capan@erde
Mauritania. In the Atlantic Ocean this spsdi@es not seem to go beyond Caterde.

Leatherback turtle (Dermochelys coriace&k biology of this species is poorly studied.

hawkshill turtle (Eretmochelys imbricatalitite 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 listranging 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
consune small amounts of marine macrophytes. But it is the green turtle Chelonia mydas is
a herbivore for most of his life (Bjorndal 199Treen turtles, which are most abundant
turtles in the region feed mainly seagrass meadd@ardona et al, 2009)The consevation

of this species of turtle would strongly depend on this habitat.

111.2.1.4.4 Seabirds

The list of bird species CCLM@aterbird and Seabird,was elaborated using the bases
Birdlife and Aviabase complemented by the available inventory, including observational
campaigs Wed Also the Website of risiin 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 wasstablished This list includesall birds encountered in eachCCLME
countries, distinguisles the Watemird and specifieswithin 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 sgetebased on the work of the International Union

of Ornithologist¥ (e.g. International Ornithological Committee).

In total we counted 1078 species of birds in the CCLME (about 10000 species worldwide),
including 207 species of waterbiriom which 62 pecies of seabifd listed out under 300

taxa worldwide. The tablé4 summarizes the inventories by country and for the CCLME as a
whole. AppendiA lists the bird species found in sea the CCLME space.

Tablel4: Number of speciesfdirds in the CCLME space

s &
3 _ g
= 2 g S .

-~ 2 < & 3 (¢ = w
e E = 5 8 8 £ 8 S ¢ 9 =
T2 & & S5 S5 3 5§ &5 0O
o 2 o 0] o o = p= W _<_ 0 O
Seabirds 39 27 22 20 27 43 42 45 31 62
including migrant 36 25 22 19 26 42 42 42 30 56
Waterbirds 118 58 122 122 124 149 124 117 148 207

All (land or water) birds 417 90 450 629 456 466 335 335 548 1078

% The International Ornithologistgnion is to dcilitate 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.

* This designation includes birds thpead their lives at sea, except during spawning and nesting

%n 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 referemcthe IUCN "Red List"
(2014) shows (Fig8) that situation isthe most worrying fo 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 distinguishedsoUtieern
area from Mauritania to northern Morocco, Canary Islandsicluded, has the highest
species diversity withabout 40 species for each of these entities. Secondly, the area of
Senegal species with 31 appears as a transition zone. Other countries seem Jegsthri2d
taxain Guinedo 27for Guinea Bissaand Cabod/erce.
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Figure8: Summary of the conservation status of birds in the area CCLME

Overall, the region of the Canary Current is important for wintering basidHydrobates
leucothous (Leach's Storetre), Phalaopus fulicarius Grey (Red) PhalaropeRercorarius

pomarinus (Longpiled Jaegér and Sterna hirundo(Common Terff). Wynn and Knefelkamp
(2004) poingd out that manyimmature sterns spent a summer or more in this regiontil

reaching the age of reproduction. The area is also the plabere migrant birds as

Stercorarius longicaudusLdngtailed Skup Larus sabini (Sabine's Gull)d a€hlidonias niger
(Black Tern) stay during spring and fall (autumn). CCLME is also camoed with the

migration for shorebird that follows two flyways Eastern Atlantid’ and the Back Sed

Mediterranean Sea.

% also has other names such as common tern, the schooner or tern

¥ 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 review® of data on migratory birds in the region of Westidsr highlights, based othe
percentage of the world population and thebccurrence in the regimp the main species of
seabirds Among these important species, you include the -tBided Godwit (Limosa
lapponica) and the Royal T&mn (Sterna maxima) for whom the region CCLME can reach
54% to 63% of their world populations

De<ribing the foraging behavior of birds wintering in the West Afriaegg 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 surfatg)rey

on plankton and fish. The second group (35%)presented by theNorthern Gannet and
encountered further offshore, feeds by diving underwater (up to 30 meters).

[11.2. 2 National inventory of biodiversity

The analysis of biodiversity must be matb 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 biodiggy was done for all countries CCLME
(See point 11.2.1)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 whatbeamone

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 oprevious results, case studies were
conducted for two countries: Cabo Verde and Mauritat@abo Verde is interesting for its
insularity andendemism of certain elements of its marine biodiversity and Mauritania has a
central location and illustrates the nature of biogeographic transition zone.

[11.2.2.1 Case of Cape Verde

Because of its relative isolation from the coast of AfficBape Vere has a special marine
biodiversity with numerous endemic species in at least two major kingdoms that are best
studied: animalkingdom and vegetablekingdom Alsq many similarities exist betweethis

% As part of Project Conservation of Mitpry 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.

¥ The islands between Mstania and Guinea are good nesting sites for this species (Gerard Boere &
Tim Dodman)

“ 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 westrnmint in the West African
coast.
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archipelago andThe Canary Islands: formation of theoceanic basementn late Jurassjc
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
biodiversiy of thiscountry is evaluated anglaced it in its regional context.

Algae

The bulk of the lecklist of marine macroalgae comes from the electronic database
www.algeabase.congaccessed inApril 25, 2014) which gives 448esfes for this country.
After review and exclusion of duplicates and integration of the list in the regothe CBD

in 2002, a total of 41&pecieds obtained

Despite the great diversitymarine flora in general (microalgae and macroalgae) does not
elicit much interest from specialistéis an example, there iso bibliographic source giving a
list of diatom speciesand we could not obtaininformation for these islandsapart the 13
species identified in the report of the CBD in Z808wo speciesof Slicoflagellates and two
more species of Dinoflagellat?\ 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 producesateig (a toxic substnce) was
collected for the firsttime 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 196pert the presence of
142 species of microalgéie 51 genera and 10 ordgngith the dominance of diatoms.

Bacteria

Monitoring of prokaryotes (bacteria and archaea) andirthi®odiversity study are extremely
rare (La Ferla et al, 2014). Yet because of their ssimd| the very short time between the
generations and very high sensitivity to their environmental conditions, they may be
suitable as biological indicators to evaluate theater quality (Chuan et al. 2009). The role of
bacteria in food webs has long beeareglected. Theseorganisms constitute aressential
trophic level in food webs functioning (Lebaron and Nicolas, 2003)Cyanobacteria can
represent more than half of primary productiomda may play a decisive roie ecosystem
properties. The discovery, rfothe first time in the Sargasso Sea i888, of the oceanic
plankton bacteria of less than 1 micron, Prochlorococcus, which is alone responsible for
more than halfof the phytoplankton production in the ocean anberefore, would be the
smallest and mostbundantphotosynthetic specief the planet (Nadis, 2003).

In the field of the biodegradation of hydrocarbons and their oxidized derivatives, several
microbial strains were isolated and idéietl (Doumenga et al, 2005). In futyrdacteria
may therefore play a major role in the fight against marine pollution especially during oil

“ For comparison, 183 different taxa of marine diatoms have been described for thirty years in the Marine Region of the
Canary Islands.
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spills. Yet, no list of bacteria encountered Cabo Verde is yet establishednd this gap
should be urgently addressed.

Sponges (Porifera)

With 181 species of sponges bejorg 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 soedaived
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 talkisnomic 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 uautical field andthe
progress insponge aquaculturs are factors that argue for greater conservatioiike for

corals

In the EEZ of this country, the list that we made contains only 74 taxa belonging almost
exclusively to the Desmospongiae cladgre 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 aepreferred locationfor cnidarians including coralss some 56
taxa are documented in thiscountry with many endemic species due to the relative
isolation of thearchipelago compared to the Atlantic coasts

Coral reefs are important ecosystems in the reproduction and proteafomany 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 sublodiversity. The influence of
Canay Qirrent, with low temperatures, affestsuch sensitive biodiversity in this setting
(Medina Delgado et aR002). Cape Verde stands in eighth place in the top ten lists of 'hot
spot' in the worldand the five most common speciesre: Porites Porites, P. asteroides,
Siderastrea radians, Favia fraguand Millepora sp..that are in majority endemic. These

reefs are home to a diversity of sponges and fish species.

According toJames et al (2010), eight species of zoanthids are encountered (Fyure
despite the lack of research conducted on this ettbjin 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 .)26 to fourare new
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Figure9: Zoanthids Coral, kind of that existing in Cabo Verde (Credits: marinelifeuk.com and reefcentral.com)

For coral reef fish, the archipelago of Cape Vewdth an endemism rate of 8.3%tands at

the fourth place overthe 11 tropical islands in thea& Atlantic Ocearconsidered (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 oathaditd (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 theénena&nvironment they
are composed mainly of sea spiders, crustaceans and annelids.

For Cho Verde, richness already describedaccording to available references amounted to
only 71 taxa. In this country Lobsters (Panulirus regius, Panulirus echinatuglartes latus
Palinuris charlestoni) areommerciallyvery important species. The latter species is endemic
in this countr)‘}z.

Palinurus charlestonias been classifiedis Near Threatened by the IUCN because it has an
occurrence area of 15,000 km 2 andthe continuing decline in the number of mature
individuals due the high fishing pressurf®. Monitoring of fishing effort and landings is
needed to better understand the evolution of the population size.

Two species of Diogenidaeollected in the shallow wats of Sal island in Cape Verde)
belongto 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.

* His speciedias been accidentally introduced by Bref@hermanswho fishedlive and grained individual®f Palinuris
charlestoniin Cape Verde and continued their campaign on the Mauritanian coast (Maigret, H®8@ver, this specie is
not reportedin the Mauritanian EEprobably due to theloseresemblancavith P. mauritanicus

“3Home > Palinurus charlestoni (Cape Verde Spiny Lobsterjucnredlist/detail/170046/Qacces le 08 mai 2014)
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Nematodes

Nematodes are the second phylum with the largest species after the arthroftsdsre
adapted to almost any marine and freshwatecosysters. Their many parasitic forms
include pathogas 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 Thalassomonhysta, Acantholaimus, Daptonema, Microlaimus dominaés in the

case of Wedden Sea. Low meiofauna densitésthe Cape Verde Islands aresudied 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 taseaidentified for

Cape Verdearchipelago(Sebastien et al, 2007).The list, validated during the present study,

is with 19 taxa.

Nemerteans

Nemertean worms (also Nemertea, or Nemerting@mertini) 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 mollusk represent about 23% of all existing marimgat (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 grqupvhich represents 22 of all
documented diversity in this country. Yetearly 50 species of marine slsaiof the genus
Conus (Fig10) ae 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 Capesrde and Senegal, 43% of the 98 species of this bioregion
have been classified as endangered or threatened with near extinction (Peters et al, 2013).

Figurel0: 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 endemicto 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 @etgr2013).

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 tmirtb&ls.
Cape Verdearchipelagp 41 taxa are lis 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.

Figurell: Different starfishefound in the area CCLNfhoto Nansen / CCLME)

Chordates

Due to the ecological and commercial importanake this group, detaik are given forhis
maincomponents: i5h, Marine Mammals and Turtles

Fsh

Fish diversity is the highest since it reach@80 taxa. This group is the subject of
exploitation and terefore it is the best studied. Despitinis, excellent scientific surveys,
conducted by the Fridjotf Nansen in 2011 in that countmas led to inventory 93 taxa
(species and families) whose majority was not listed in 2014 FISHBigBEen species of
fish belonging to 12 families (Tab® are endemic (Anonyen2011)
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Tableaul5: Number of endemic fish species listed in CAP Green

Family Number of endemic species

Blennidae
Gobidae
Kyphosidae
Mugilidae
Muraenidae
Ophichthidae
Ophdiidae
pinguipedidae
Pomacentridae
Rajidae

Soleidae

N R RN R R R R R P W W

Sparidae

=
[ee]

Total

Two new species of fish were first reported in the EEZ of the courtigy.firstis Sparisoma
frondosum (Teleostei: Labridae), a spediest was considered to be endemic irhé area of
Brazil (Fig. 2) (Freitas, 2010).The second belongs to GenusApletodon (Teleostei:
Gobiesocidaeyhichwas observed in 2009 (Fricke and al.2010)

Figure12: Sparisoma frondosum (Agas&31), 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 selaceansThe majestic Cetorhinus maximus, the second largest shark in
the world needs a special protection. For bone fish, Pagrus pagrus and Epinephelus
marginatus ee endangered according to IUGMvw.redlist.org).

Marine mammals

For Jann et al (2003)more than 17 species of whales and dolphins are found in this
archipelago. The dith 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 theloggerhead turtle Caretta caretta, whdrequent Cape Verdeis
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 nestipiacesare located on the island ofoB 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, vexy little found on the coast of West
Africa.

Lepidochelys olivacea. In the Atlantic Ocgethis species does not ppar to exceed
NorthernCape 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 thexiesy whose biology is
very littleknown,exceedsio more than 12 over the past 25 years.

Conclusion on Cape Verde

For the besstudied groups, the Cape Verde Islands appear as privileged backgrounds by
dozens of species that are not observed anywhefse. 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-aristent.

In conclusionof this case study, the marine fauna and flora of Cabo Vertsaled 1649 taxa
that contain nany endemic species. It is clear that given the extreictenessof the country
and its vast EEZ, this inventory is stiltomplete However, it is a significant advance
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compared to the census occurred in 2002 in the report that it has sent to thew@BDbonly
748 taxa; note thattestCBD nationakports give no checklist.

[11.2.2.2 Case of Mauritania

Mauritania's terrestrial biodiversity is greatly reduced due to the Saharan climate,
desertification and recurring droughts. However, the marine andstabaiodiversity is very

rich, because it is a transition zone (ecotone) between the tropical and subtropical species.
Given the importance of fisher sector conservation of biodiversity is economically very
important.

The upwelling region of Mauritanisone of the largest and most productivapwelling
systemsin the Atlantic Oceagnsupports major commercial fisheries (Pauly and Christensen,
1995). The origin of this high productivity comes from the remobilization of misattd
deposited at the bottomof the ocean and rising to the surface of the water, under the
action of the waved 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 oxygn 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 asctingff
biodiversity.

In the marine ecosystem, viruses are the most important community in numbers before the
bacterid>. To date, very little of marine viruses are described in theremibn. Aquatic,
viruses are able to infect a large number of livingianisms: bacteria, phytoplankton and
more globallyprotists that represent all unicellular organisms of animal and plant origin. But
they also attack the marine mammalputting in danger some species like the monk seal,
endangered species. Viruses are steaf 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 viriplancton is mainly derived from discovery of their importance in
aguatic enwvionments.

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 minemli by bacterial activity. Whethis
deep water rises to the surface, nutrientbecame available to the photosynthetic
production (Binet, 1991).

* These nutrients in contact solar and present all yags, stimulate the growth of gtoplankton,
the base of the food chain. Buthese upwelling cause also sudacising of dissolved inorganic
carbon at high concentrations.

*® Dykhuisen (1998) put the figure afl. 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 aredodiie

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 includeiespebat vary in sizand relative
abundance.

The composition and biomass obcean 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 (8o 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 maxiMiater density

(1400 cell.ml) is smaller thasummer (cell.ml 2000) in this area. The intense sunlight causes
a selfinhibition of phytoplankton growthin the Ligurian basin (Corsica sector), where very
low phytoplankton densities were observed throughout the heated layer (Goffart et al,
1995).

Diatams of the genus Chaetoceros, including several hundred spesesamong the most
abundant and most diverse of marine plankton (Hasle and Syvertsen 1997). Zindler et al
(2012) showed thatcyanobacteria become more abundaim Mauritanian offshore zone,

when coastal upwelling causea significant declinén the enrichment of the waterVeldhuis

and Kraay (2004jound that the Cyanophycead’rochlorococcus sp represents between- 25
60% of the chlorophyll total biomass in the photic zatedepths ranging from80 to 130m

in the Atlanticregion between 1N and 35N.

In Mauritanian coastal waters, phytoplankton cell counts show that in the period when
upwelling is active, the number have several million cells lger; up to 1lmillion of
cellsliter was found in the North of Baie du Lévrier(Reyssac 1983). Particularly poor
phytoplankton waters are found in the d@e of Arguin. The genus Chaetoceros (C.
tortissimum, C. laciniosum, C. didymume frequent andRhizosolenia (R. stolterfothii, R.
delicatula, R. cehravis, R. setigera), aery coastal cosmopolitan diatom (Skeletonema
castatun) and others specoes Asterionella japonica Talassionema nhisides, Nitzschia
closterium, Hlassiothrix frauenfeldiiand Ditylum brightwel) are also found. All these
speces showed proliferations comprising hundreds of thousands of cells per liter.

Some Dinoflagellatesare mostly associatedto the warm waters of tis Bay. This is the case

of Prorocentum micans, Ceratium furca and especially Gymnodinium galatheanum (Wagne
et al, 2011). During the warmer months, thBinoflagellate 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 71 monk seal species in danger of extinction,
near Cap Blanc, woullde originated bya development of harmful algal blooms (Hernandez
et al.,, 1998). These authors reported the presence of PSP toxins in the various bodies of

45



more than 100 dead seals, whjctat that moment represents the two thirds of the
population. They considatgaeA. minutum or G. catenatuto be theresponsible

The marocalgues

Mauritanian coast is dominated by sandy beaches and dunes and some rocky islands. The
sandy substrate isnot 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 maiitlyregions of Cap Blanc (Lawson and John, 1977)
and the Banc d'Arguin (Coqueugniot, 1991) amwa in the south near the border with
Senegal.

Lawson and John (1977)pmeted 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 9mMarine algae wereencountered specifically on the

Cap Blanc, dp 21 taxa are common to both eastern and wesfeside of the coast. Finally

and on the basis of this study, the Cap Blanc seems to repre$entthese authors a
boundary between the flora of algae found in warm areas and temperate waters.

Accordingto Coqueugniot (1991) 5fenera are found in Mauritania (145 species) of which
20 were recorded for the first time in West Africiropical’. He noted the presence of 24
species of Chlorophycés distributedin 12 genera from which the most common are
Bryopss, Cheatomorphaand Entomorpha. The Pheophyeae consist of 16 genera (27
species). It is essentially about Cystoseira, Dictyota, Sargassum and Sphaceleria. As for
Rhodophyeae representing the largest groum@3 speciesare listed The most represented
gerera 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) thadkes census 0294 species of marinalgae for the
Mauritanian EEZ. A striking diversity of codmd size forms appears in Figure 31 of which
several species are found in the Mauritanian co&styond this synthesis, the present study
has listed 346 taxa in this phylum.

“® forty kmaway

7 Six species / taxa repoden this study are specific to this area: Bryopsis Penicillium; Entocladia major; Pseudodictyon
inflatum; Myrionema; Coralina granifera; Spermothaminuim macromer
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ALGUES

La liste des espéces

1.Sargassum bacciferum ; 2. Hormosira Banskii ; 3.
Fucus vesicolosus ; 4. Fucus serratus ; 5. Dictyota
atomaria ; 6. Homoestrichus Sainclairii ; 7. Padina
pavonia ; 8. Zanardinia collaris ; 9. Saccorhiza
bulbosa ; 10. Alaria esculenta ; 11. Agarum Gmelini ;
12. Thalassiophylum clathrus ; 13. Laminaria
longissima ; 14. Laminaria saccharina (Saccharina
latissima) ; 15. Lessonia fuscescens ; 16. Nereocystis
Luetkeana ; 17. Macrocystis prifera ; 18. Stypocaulon
scoparium ; 19. Porphyra laciniata ; 20. Phyllophora
membranifolia ; 21. Callophyllis laciniata ; 22.
Rhodymenia Palmetta ; 23. Nitophyllum Gmelini ; 24.
Nitophyllum punctatum ; 25. Nitophyllum Crozieri ;
26. Delesseria sanguinea ; 27. Glossopteris Lyallii;
28. Schizoneura quercifolia ; 29. Claudea elegans ;
30. Odonthalia dentata ; 31. Laurencia caespitosa ;
32. Cladhymenia Lyallii ; 33. Pterosiphonia parasitica
; 34. Polyzonia elegans ; 35. Polyides rotundus ; 36.
Corallina officinalis ; 37. Corallina rubens ; 38.
Lithophyllum fasciculatum ; 39. Chaetomorpha
Darwinii ; 40. Ulva latissima ; 41. Ulva Cornucopiae ;
42. Struvea plumosa ; 43. Caulerpa cactoides ; 44.
Caulerpa scalpelliformis ; 45. Acetabularia
mediterranea ; 46. Valonia utricularis ; 47. Halymeda
macroloba.

Figure 13: Plank of common algae (drawing by Adolphe  Millot)
http://www.larousse.fr/encyclopedie/media/Algues/11000970

Zooplankton

Algpe are, with viruses, bacteria and zooplankton, a vital part of the marine and coastal
biodiversity in the Mauritanian EEZ and asssential to the marine environment. Although

the inventory of the biodiversity of these organisms is in its infancy in tgritshian 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 thetends a conventionalsituation

for productive ecosystemsthe almost monespecificity of listed gerera is a milestone. The
character of transition zone appears as clearly to algae, phytoplankton and zooplankton.

Arthropods

With &2 listed for the Mauritanian zone marine species, arthropods are the secomd, tax
after the chordates, with aha 26% of Mauritania's biodiversity identified at the moment
for this country.

The beststudied species are crustaceans that have economic value. This is mainly shrimp
(gerera Penaeus, Papgnaeus and incidentally Aristeug lobsters ¢@erara Palinurus and
Panulirus) and cralfgeneraGeryon, Callinectetlca)
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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 diegsifit is about $opods,
Somatopods Mysidacea, Tanaidaceae,thace& and Anphipods.

Figurel5: Species of Cirripedia found in the area CCLME (Photo Nansen / CCLME)

The inventory of crustaceans, achieved by means of a commiebe operational and
scientific journals and international databases (aol.org.; Marinespecies.qrgeports and
updates existing lists.

In the BA S [EitSile fie®r Cap Blanc (Nouadhibou), the Tana&present 90% of the
abundanceand their densitie 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 oveml bay The crustaceanpopulation, which includes 27 specgidgs very much
dominated by Amphipodsvhich constitute 72% of the overall abundance tfis group and

total 15 species with two dominant: Microdeutopis chelifer followed by the amphipod
Erichtoniun brasiliensis. The aiaids constitute 25% of the totalbundance of crustacean
with a clear dominance of Leptochelia Savigni. Finédly, Isopods Idotea baltica species
represents 95% of the total abundance of this group (Ould Baba, 20463ording to he

same author the Tanaid Kalliapseudes mauritanicus &ndemic to the Mauritanian zone.
However, Menoui (1998) cites i specie as one of the Moroccan marine lifélso, Ould

Baba (2010)identifies Calozodion simile(known from a single specimemas en@émic to
Mauritania. This study also recorded the enlargement of the range of the amphipod
Urothoe atlantica, which wdsiown to be only in the Bay of Dakhla.
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Worldwide, the genus Lebbeus (caridean decapodptains 61 species (Nye et al., 2012)m which

only one species of shrimp Lebbeus africanus has been described for the first time in Mauritanian
waters offshorethe Banc d'Arguin (Fransen, 1997). Gesius (Fig. 163 composed in general with a

very rare speciesSubjecto continuingresearch only 45 speciesf the genushave been described in

2006 (Jensen, 2006).

Figurel6: Gender Lebbeus

Recent studies on the continental margin of Western Australia sheatively unknown
wildlife diversity for crustaceandecapod, (Poore et al., 2008).0On nore than 500 species
identified from asurveyin 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 Austral@ depths of about 406éh: Lebbeusclarehannah sp.

nov. and Lebbeus istagalli sp. ndwo other speciesre first observed in the area of Korea
(Lu et al, in press). In most casesly a few specimens of the genus Lebbeus are available
for the species identification Some differences between species, based on a fi&st
specimems could disappear when the observations cover more. This is the afasebbeus
laurentaewhich replaced.ebbeuscarinatus in the Saint LaurentCanada (Wicksten 2010).

In the N / O Visconde de Azurveys,jointly conducted by the IEO and IMROP from 2007 to
2010 in the Mauritanian zone anioh further offshore areas (between 91 and 1867 m)a
new collection of galatheawas obtained Thus, the species Eumunida Bella (Chirodeddi
and six specieof Munida and Munidopsis (Galatheoidea) are encountered in this zone. A
new species, Munidopsis anaramossg. nov., collected in the northwest area dhe Banc
d'Arguin at 1000012 m depth, is described and illustrated for the first time. Munida chunii
is again described (De Mak#a and Ramil, 2014). For these authors, spediemida
guineae and Munidopsis chuin extend their distribution to the north, and in the case of the
latter specieghe range of bathymetric distributiois also extended
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Figurel7: The new species Munidopsis anaramosae (Photo credit: Ana Ramos / IEO)

The Galatha are alsovery diverse group, mainly distributed in the IndPacific region, with

only three taxa observed in the Atlantic Eumunida bella, Eumunida picta Eumunida
squamifera Only the first species was reported in the CentrAtlantique is, but not in
Mauritanian waters (De MatRita and Ramil, 2014). In the superfamily Galatheoidea,
taxonomic effort in recent years has increased 242 species of Murddarded worldwide

in 2008, with 28 other new species. This is the case also with Munidopsis (Munigepsid
for which eight new species have been recently described, bringing to 232 the total number
of valid species (De Mafita and Ramil, 2014).

Nevertheless, only 12 species of Munida and 17 Munidopsis were reported in the Central
Atlantic. Knowledge offamilies Munididae and Munidopsidae in Mauritanian waters is
limited, and a single species of Muni@slunida rutllant) and four species of Munidopsis
(Munidopsis aries, M. curvirostra; Mirtella and M thiel)] have already been reported (De
Matis-Pita ard Ramil, 2014).

Globally it is clear that current knowledge dafrustaceanis generally quite limited due to
insufficient sampling and lack of taxonomic expertise. Even for areas that haveweden
regularlystudiedduring longtime the number of knowngeecies is still relatively low.

With two endemic speciespne taxa whose distribution is limitedto 500 Km (between
Nouadhibou and Dakhla) and two new species described in the Mauritanian(oB&Z
described onlyin 2014, arthropods are an important grputhat is far from having revealed
all its secrets Concerns about the protection of biodiversity and its exploitation for the
welfare of humanity, inciteto further study the rare and often inaccessible species of
crustaceans for the purpose of understamgl to a better protection in the Mauritania
coast and elsewhereThe development of new exploration, including underwatameras,
tools for deep diving anahore frequent scientific surveys have reveaedbed biocenoses.

For terrestrial and oceanic stgms, annual discoveries reach over 10,000 new species of
invertebrates, an average enrichmerével of less than 1% per yeaAt the current
discovery rate it will take several centuries to approach a comprehensive view of
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biodiversity (ChevassasrLous, 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 twatdghat number hat has not gt been
identified, @onges are amongthe most diverse phyla of aquatic invertebrates
(ODINAFRICA, 2006). They are economically and ecologically importardtueed marine
products that are of interest in pharmaceutical researdhey are strongly assoded 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 Maurit8eizggalese area.

For Soest (1993)no published reports on the sporgjevere 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, theym Mauritania Expedition IlI, which took place in the late
1980s, has identified approximately one hundred sponggsead between 0 and 1900m
species. He concluded that the majority of these species do not ,ca@®e might be
expected from the continentalslopebut from the coastal areas between 0 and 100m.

Figure18: Sponge species found in the area CCLME (Credit Photo: CCLME)

Based on the same material collected by the expeditiom 1986 to 1988 in the waters off
the coass of Mauritania and Cape Verde Island3oest et al (2012) described four new
species (Amphilectus utriculus sp.nov, Amphilectus strepsichelifer spnov, Esperiopsis
cimensis sp.nov., Ulosa capblancensis sp. nov.) and two known spediaegph{lectus
fucorum and Ulsa stuposa
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The list of speciescluded in this inventory is 44pecies. 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 Poriferdatabas® registered for the Mauritanian EEZ
only 13 species of sponge®n the 28 speciesof Levi (196Q) three specieswere excluded
because thauthornotes a distributionlimitedto Senegal.

Morever, Menoui (1998) cites 300 species of sponges for Mwoccan areaand Xavier and
Soest (2012) confirmedhe high affinity of Mauritaniathe Canary Islands, Seneg& Cap
Vert) with those of the western Mediterranean (Alboran, Catalunya, AlgeSia). ublished
and availabledata will represent only a riited part of the actual number of species present
in the area.

Figurel9: A.Amphilectus utriculus sp. nov. AEGolotype ZMA Por. 2259B.Paratypes ZMA Por. 06636; C. Cross section
showing the skeletal structure. Bkebton device showing spicules and clusters of micresd&eiSpicules

In genaral the relatively low diversity reflectBrst limited investigatios and researcles, but

also the attitude ofthe initiators of these investigationsassumingthat the predominatly

sandy nature of the substrates is not suitable spbnges However the hundreds of sponge
species reportethy Soest (1993)vere set on the shells of hermit crabs and flat rock farms

Thus the small number of species of sponges in the Mauritaniah ddes not necessarily
mean less biodiversity. It simply reflects the low level of research docugetie
presence, distribution and abundandetitese species in this area.

Echinoderms

This group includes echinoids (sea urchins), crinoids (seg), liisteroids (starfish), the
Ophiurids (brittle stars) anHolothuroids (sea cucumbers).

*8 http://www.marinespecies.org/porifera/porifera.php?p=taxdetails&id=234263
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This group is very little studied in the Maamian EEZ, as a checklist of §%cies only is
available.

Figure20: Holothuroid specie®iind 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 bentimwertebrate communities on the
continental slope of Mauritania seem clearlydominated 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 maagiespe

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, whelaily landings can reacd00-500 kg per
canoe. The fishing season lasts three months from August to Octdieg 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 btlosa, Figure @). 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 pér Rgia(Hossein

et al, 2012).
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Figure21:Some species of sea cucumbers being exploited in Mauritania (Credit IMROP)

Sea cucumbers (fig. Rlare engineersof waste recycling and tmecan remobilize a wastan
a more digestible form for othespecies

The contribution of benthic echinoderms to carbonate production worldwide has been
neglected (Lebrato et al, 2010). Lebrato and colleagues collected saofpteep water and
shallow water echinodermsat several latitudes in the Atlantic Ocean. From each site they
took samples of the five majorclasses starfish (Asteroidea), sea urchins (Echinoidea), brittle
stars (Ophiuroidea), sea cucumbers (Holothuroidea) and lilea (Crinoidea).Depending on
the classes echinoderms capture about 0.Ggatons of carbon per yearwhat epresens a
new carbon pumf’. The carbon storage role played by echinoderm is the most impomant
the Moroccan area (Fig2) of the area CCLME.
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Figure22: Distribution of CaCO3 stored by echinoderms in the Atlantic and Mediterranean, sghobedds indicate CaCO3
stored the black crosses indicate sites where echinoderms were recorded.

A total of 35 taxa echinoderm has been documented tire inventory of this group On the

slope, sea cucumbers are the main component of the benthos in termabwidanceand
biomass. Three species of sea cucumbers located in the coastal area near Cap Blanc (about

“In comparisonhuman actiity injects around 5.5 Gigans of carbon into the air each year
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21 ° N) are subject to increasingly interseploitation (400 tons per year) by the artisanal
fisheries.

The other groups (sea urchins, starfish, dlilibrittle stars) are not the subject of any study.
Their bomass and distributiorare unknown. The different echinoderm groups seem to play
an important role in carbon sequestration, a major function until recenttyown

Cnidarians°

Cnidarians are wely distributed in the world's oceans, generally at great depths (Fautin,
2014). The phylum includes nearly 3427 valid species, mainlyargctifSome species
secrete nematocystprobably the most complex ever known (Mackie, 2002)

This phylum includesnainly sea anemones, jellyfish and corals. sBecieswas listed in the
Mauritanian zongincluding 4 species of celdater corals and thirty species of anemones.

Anemones

The distribution of Actiniarisspeciesis little known In the Gulf of Mexico, tlse species
appear to have wide distributions across the basin with little prefereacdepths (Ammons

and Daly, 2008). For these authors, the biomass of the fauna is the highest NE thfethe

Gulf in submarine canyons or at the base of slopscarpmets. The fixing mode is
opportunistic sincespecies are found idifferent types of hard substrates. In deep areas off
Cape Blanc (Mauritaniafistribution of Actinoscyphia aurelia is clearly a function of depth
(Jones and Brewer, 2012). Thipecieis 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 Africacoast but is rare elsghere (Ammons and Daly, 2008).

During research in deep water off Cape Blanc, Mauritasmiadepths between 1,000 and
2,000 meters, the sea anemone has been the dominant species of megafauna (Tyler, 2003)

0 An excellent compilation of countspecific publications omaxonomy nomenclature and distribution of existing
Hexacorallians ~was conducted by Fautin (see Fauti(R014). Hexeorallans of the World.
http://hercules.kgs.ku.edu/hexacoral/anemone2/index.cfm
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Figure23: Photo Actinoscyphia aurelia (NOAA)

Jellyfish

Jellyfish are voracious predators and competitors of ymapeies. They may also be
invasivé’. Alsq many species of jellyfisimerit rightly, their bad reputationof Stringer as
Pelagia noctilucand Aurelia auritd’, are present on the Mauritanian coast.

Figure24: Jellyfish, Aureliaurita left (Photo Credit: Luc Viatour) Pelagia noctiluca and right. (Photo Credit: Alberto Romeo CC
BY 3.0)

*L In the early 1980s, the American jellyfish Mnemiopsis leidyi was accidentally introduced in khSeBlae the ballast
water ofa shipprobably a oil tanker Without local natural predator, its populatigrewrapidly, consuming large amounts
of zooplanktorandfish eggsand larvae. This quickly led to the collapse of 26 fish stocksagitiadaelevasating effects on
fisheries and ecosystems. The economic eb#te invasiorwas estimated at $ 500 million per year (EU 2008)

%2 Next the site specializes www.fis.com, October 3, 2013, an unprecedented proliferation of moon jellyfish (Aurelia aurita)
onthe 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
October2013, 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/wotdnews/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 sonpatients (Dong et al, 2010). Other
saving effectas precursor of earthquak®ve been reported (Mackie, 2002).

During research vessaurvey EI AwarIMROR carried in May 2014 a bloom of jellyfish
probably Chrysaora fulgidavhich is probably a new sies for the areawas observedin
southern Mauritania's EEZhe sharply species diversity decline in the coastal area dhd
shifting of dozen of species seem to find more refugs deeper water can be linked to that
bloom. At the same time, thesevenh monitoring mission conducted in June 2014
throughout the Mauritanian coast observed @nsequent beaching associated with high
mortality of species including sea turtles.

Over the past three decades, a significant increase in jellyfish was observedirime m
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 amkers. The south
expansion of the comb jelly, that has already maeleible ravages in the North Sea and is
happening now (2013) on the Spanish Mediterranean coast, deserves a special attention.

old-water corals

The deep cold water corals remaindargely unknown. They were somewhat neglected by
the scientific community until the 1990sImportant technological advancesdue to
Multibeam echo sounderallowed mapping of seabed and revealed a richand unsuspected
biodiversity, higher tharthat of tropical reefs coral located within 5@ (Cairs, 2007)In the
northeast Atlantic,the number of species associatedto Lophelia pertusacoral) areaches
more than 1300 species (Roberts et al 2006). The discovery of this impapactes
richnessin the deep sedhas led to a torrent of hypotheses to explain its origin and evolution
(Foley et al., 2010). Oil explorations iicreasingly dge waters were behind the discovery

of the richness of these ecosystems in the Mauritanian zone. The last two decades have
seen a spectacularincrease in studies that reflect the interest shown in understanding the
biodiversity of these ecosystems. The awareness of this community that manyabedd
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 frameworkhas strengthened this interest (Roberts and Cairns, 2014).

In 1998, Woodside Mauritania Pty Ltd has discovered oil and gas fields off Maurit88ia. A
seismic survey conducted in 192000 revealed the presence of carbonate mounds buried
on the seabed at about 45b50m depth. These mounds are about 100 meters high, 500
meters wide at the base, and cover a linear range of at least 190 km (Colman2605l,

Core samples from these mounds were found to contain fragments of dead species of
coldwater corals: Lophelia pertusa Madrepora oculata and Desmophyllum, Solenosmilia
variabilis. According to the same authors, a 2003 study showed sompolyeof 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 largecale research. Thus, a joint program between IMROP, IEO and the
University of Vigo, Spain, conducted alohg toast of Mauritania fothe period from 2007

to 2010 ormoard the Spanish Oceanographic Vessel From EZA was conducted. Scientists
brought back samples and video images from a rcfilection of biodiversity covering
several hundred square kilometerdMany species of invertebrates and fiskere 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 Timiri®® Senegalse border. This reebarrier, located between 450

and 550 meters deep, is 100 meters high. The northern part consists of dead coral, but live
coral was observed south (Fig5). This formation would be the longest barrieof cold

water reef existing in theworld and probablyis 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
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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 reagoosly becausethese animals

are a potential source of biopharmaceuticals (Mackie, 2002). Coral bleaching (loss of
Zooxanthellae), a major concern for the past twenty yedras been attributed to the
proliferation of human activities (includingoveffishing), increased sedimentation and
probably indirectly to global warming (Freiwald et al; 2004).
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The consequences of the proliferation of jellyfish have sericashrehended scientists and
managers because of their significant impacts on fish resources, the marine ecosystem in
generaland the health of people

On adistance of about 250 km soutitom Mamghar to the border with Senegal, a bloom of
jellyfish Chrysaora fulgida was noticed in June 20ith densities of 10065000 individuals

per km and about a million jellyfish on this retch 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 additonbirds fish, marine
mammals and turtles.

Fsh

The fish are indicators of the trend of aquatic biodiversitye to their wide variety that
reflects a broad spectrum of environmental conditions (Moyle and Leidy, 188&ntory
of fish in the Mauritaian EEZ identifie@99 different species of fish.

As Mauritania is a transition areacodogical limitsof fish specieswas analyzed. Basen a
sample of 240 species found in the Mauritanian,BI2Z tropical species do not exceed the
Cap Blancand the northern Mauritaniais consideredto be their northern distribution limit

For 54 species this area represest their southern limit. On the remaining species31 are
mainly located in the western part of the Atlantic (Brazil to USA see exceptionally JCanada
but are alsoreported in the Mauritanian EEDnly 10 speciesshow a localized distribution
(Fishbase.org). This is the case of ScorpaeN@bmerinthe folgori, observed only in the
Mauritanian zone andCabo Verde islands (with an unconfirmed presencen iNamibia) 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 CCLMEthe specie Diaphus temphilus (myctophid)is
reported only in the Mauritanian and Moroccan area. Finally, Spaniblennius riodourensis
(Blennidea) species is endemic to the Moosktauritanian zone (Almada et al, 2001,
fishbase.org, 2014).

Blennidae speciesshow a negative rel@onship between thi&# number and latitude This
family shows thelargest numberof species andhe highest endemsim (8 species)in tropical
zone of West Africa. It is interesting to note that for the only species of endemijc fish
already listed in the sdlbern part of Morocco and northern Mauritania, eggs are attached
to the substrate and larvaewhich are planktoric, are found in shallow coastal waters
(Fishbase.org, 2014)heseconditions limitseverely the dispersioof speciecriticalstages

An IMR@®@ pollister, installed in the Banc d'Arguin (lwillagg observed aspecimen of

Rhynchobatidae(fig. 20) a guitarfish of the order Batoids (seriously threatened in the
region CCLME). According to the testimonyspécialist it will be a new specie of a news

CGenus but thisinformationrequired to be surrounded by all precautions.
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Figure26: New Genus of guitarfisfin cut by fisherman (cut fins, credit IMROP / PNBA) and the head of a hammerhead shark
(credit Nansen / CCLME)

In light of informations given abavehe level of endemism in the Mauritanian coast seems
particularly low for the fish group (Table6)1 Mauritanian zone is a transition zone
(ecotone) that acts as a buffer between tropical communities (53% of thelesaamplyzed)
and temperate (23%)Fort brewing, on both sides of this ecotone, especially due to ocean
currents, concerns the different stages do development (edmwvae, juveniles and adults)
The contacts with the western side of the Atlantic are inagdt high (13%).

Tableaul6: Level of endemism around and Mauritania (through sample of 240 species)

Areas Mauritania Mauritania ~ Mauritania Mauritania Mauritania endemic Mauritania Total
Angola - North  Western Marocco Islands other
East Atlantic Céao-Verdo
Atlantic
Number of 127 54 31 2 2 1 23 240
species
Percentage 53 23 13 1 1 0 10 100

Figure27: Neomerinthe folgori (right, Photo: fishbase.org) and distribution map Spaniblennius riodouriri§shflase.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, (BR) beautiful Mobula mobular (ENj)he red
porgy Pagrus pagrusE( the Myliobatis aquila (near threatened) are often in situations of
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concern according to the Red List IBCMccording to this organization, the speciesV\ést
African skate, Bathyraja hesperafricana, is reported in the drean Gabon to Mauritania,
at depths between 750 to 2200 m. Given its depth distribution, fishimgll not be the first
threat, but offshore oil exploitation will constitute the main riskfor this species,little-known
and without conservation status

Marine Mammals

The top predators suclas marine mammals play a key role in structuring and organization
of ecological communities. Given thesmall numbers, these predators are often those that
disappear first (Byrnes et al 2007). Most marine mammals live offshrorthe continental
margins rarely on coastal areas (Blaricom, 2013). Scientific monitoring requires appropriate
means which are usuallyuite expensiveheavy. Over the last fifteen yearsmportant
research actions have been implemented in the Mauritanian EEZ to better monite thes
species namely after the massacre in 1997 of monk sedln endangered specigs This
monitoring focusd on the monk seala very coastal species located near the town of
Nouadhibou and whose spatial distribution is relatively small. This program wasla@ted

with the arrival of oil companies operating in the offshore Mauritanian.

Figure28: Monk in the area of Cap Blanc seal (Mauritania © Hedlithgen)

The eastern tropical Atlantic (ETA), which extends from Mauritania to the south of Angola, is
frequentedby at least 34pecies of cetaceang/giret 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 hawennot b
reported in the waters are almost all pelagic species. Some of these species aie tiage
region (Woodside, 2003), thethe chance to meet themin the absence of a regul and
comprehensive monitoring, is very low.

%3 hitp://lomap.africanmarineatlas.org/BIOSPHERE/pages/6 3 iucn redlist.htm
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More than half of the species ithis 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 (Aguikmd
Lowri 2008). Three whles are endangered. 12 species avéh Least ConcernLC). Two
species are vulnerable.

Overall, these marine mammals are undercreasingly pressure, dueto offshore Oi
exploration and maritime tré€ (noise pollution) andbycatch associated with theise of
trawl and gillnetsn fishery,

A scientific surveytargeting birds and marine mammalswas carried dmoard the IMROP
research vessebAl Awand in NovemberDecember 2012 At least 11 species of cetaceans
have been shown: 4 different species baleen hales (blue, fin, Bryde's and humpback
whale), two toothed whalesufidentified sperm whales and bea# whalg, and five species

of dolphins (common, Atlantic spotted, Riss@sd Bottlenosed dolphins and Harbour
porpois§. Bryde's whales and dolphins mag residents of the region (Anongm 2013).
According to these authors, the whales were observed regularly, but some hot spots were
determined for each of the major groups. Thas,major hot spot of biodiversity was found

on the lower slope at 20°NLargewhales (including all sperm) and large groups of dolphins
were encountered beyond the continental shelf. This is also the case of humpback whales
Megaptera novaeangliae (Anongm2013). In the same period a yeago, the vesseR/V Dr
Fridtjof Nansen equpged with a special viewing platfordor tracking this species has met

any individual of this spexs between the peninsula of G¥prt (Senagl,Dakar) and Agadir
(Morroco),Mauritanian zonéncluded

Clymene dolphin, Stenella clymene, is encounteredrapidal and warm temperate waters
of the North and South Atlantic. Mauritanian zone is the northernmiasit of its
distribution (Fertl et al, 2003).

Frequent strandings of marine mammals are observed at the coast. In the past and in the
absence ofstrandings monitoringnetwork 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 libaching Since late 2012, a major
progam of biemonitoring system is put in plae Between November 2012 and May
2013, 26 cetacean carcasse®&re encountered on400 km of the coast, including 10 (38%)
harbour porpoises Stomachs analyzed contained the remains of sardines amdearum.

In 3% of casesthere was a direct relationship with fishjngs the elimination from the nets
causesnutilation 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) measuringl7.28 m length 1.20m height of the body 1.30m width. 30 tons
estimated weight The fin whale jsafter the great whale, the secoddrgest animal in the
world. The exact reasonsf beaching remain unknown. No injury or nets was observed in

4 Inspired by the OSP program, it aims to establikresaf 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 Fisheand Aquaclture Products® (ONISPA) and "The Higher Institate
Technologal Educatiof{ISET) in close coll@atation with National Parkef Banc d'Arguiand Diawling
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animals. Several hypotheses, not necessarily mutually exclusive, have been advanced (oil
exploration, old agefoo coastal following ofchool of fish). The stranding of this species is
widely reported around the world especially in Banc d'Ardlien Abbul in 1997 Mamghar

in 1999 andwikin 20032. All these strandings occurred in August.

Figure29 Measurement of a whale stranded in the area of the Banc d'Arguin (Photo IMROP)

The loss or degradation of habitats such as to#lapse of caves hosting the Monk Seal,
overfishing, marine pollutionand climate change poses significant challenges for the
protection of these emblematic species. For most species, especially offshore, the lack of
scientific data to date on all theinge 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, becomamecessity.

The monk seal Monachus monachus and Sousa teuszii are coastal *spkeiesplay an
important role in this rich ecosystem. The protection and conservation of these endemic
and endangered marine mammalshose areas of distribution arevery lawv for the first and
enough localized® for the second are a greatof need. It is important to remember that the
monk seal disappearedfor example, from theProvence French coastince the 30s and
from Corsicasincethe end of the 70s (IUGRrance et al, @09).

Sea turtles

They live in all tropical and temperat@rm oceans (and Bauchot Marquez, 1986). But
many species are highly migratory and females rmagrate over 10,000 Km in particulgor
reprodudéng. Eckert (2006) reported, based on a raméxking, 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 (Fig0). Sea turtles are mainly omnivorous and
carnivorousexcept adult green turtlwhich areherbivorous.

'S, teustzii is mainly met on the Banc d'Arguin (Maigret 1980). M. monachus lies off the pefirGap Blanc. It is
sometimes observed several miles offshore in search of food.

*® The humpback dolphins Atlantic (Sousa teuszii) is endemic in West African coastabetateen Western Sahara and
Angola (Weir et al, 2011)
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Figure30: Monitoring telemetry displacement 5 turtles, DC1 to DC7 in the Atlantic (Eckert (2006)

On the eight worldwide marine species six frequent more or less regulgr Mauritanian
coast(Maigret,1975 Ineich Ivan1995 Eckert 2006 Frety et al2007). These are:

The green turtle, Cheliona mydas, which is widely distributed in almost all oceans
(ubiguitous). These nurabs are the most important because they represent up to 86%
of the remains ofbeachingmarine turtles. It occurs throughout the year on the coast
and all sizes are represented.

Figure31: Distribution of the green turtle and pheobdf a juvenile

loggerhead turtle Caretta caretta, is also common in all sessl seems much more
abundant in autumn

Figure32: Distribution and photo loggerhead turtle (SPC ASNNC, 2003 Photo by Dominique BONNABEL)
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the hawk®ill turtle, Eretmochelys imbricata, frequentsryfew Mauritanian coast.

RN S

Figure33: Distribution and photograph of the hawksbill turtle (SPC ASNNC 2003)

Olive Ridley Lepidochelys olivacea. Redupegsence in the Mauritanian ane, which
representghe northerndistributionlimit in the eastern AtlantifFig.34)

Figure34: Distribution of olive ridley and adult picture (CPS et ASNNC, 2003 ; http://fr.wikipedia.org/wiki/Tortue_olivatre)

- the distributon of Kemp's ridley Lepidochelys kemgsi 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 Mauitania

Figure 35: Distribution of the turle and Kemp photo juveniles ((CPS et ASNNC, 2003 ;
http://animals.nationalgeographic.com/animals/reptiles/kernigtey-seaturtle/)
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leatherback turtle Dermochelys coriaceareported observations for this species are
limited.

Figure36: Distribution of the leatherback turtle Photo (CPS et ASNNC, 2003)

Mauritania joined in 1999 the Memorandum of Understanding concerning Conservation
Measures for Marine Turtle®f the African Atlantic coast. These six species are listed in
Annexes | (endangered migratory species) and Il (low status) of the Bonn Convention
(Convention on Migratory SpecieSMS) ratified by Mauritania.

In Mauritania, the data collected over teyears shows an annual average of 10 stranded
individuals mainly constituted (8099 of green turtle (Sidi Ould Taleb, 2013).bgence of
other species mortalities associatedand of specific abnormalities of the enviroemt (oil
spills, colored water)nhonaaute nature of the problem and theresence ofshrimp trawls
closer to the area concerned, suggebat the latter issue could beone of the maincauses

of turtle mortality. Although the loggerhead turtle Caretta caretta and olive ridley
Lepidochelys olivea were reported to consume small amounts of marine macrophytes,
but the green turtle Chelonia mydas is the only sea turtle considévetbe herbivore for
most part of his life (Bjorndal 1997). Green turtles, Chelonia mydas, which are the most
abundant tutles, feed mainly onasterameadow(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 Mauriia. Several eyewitness
counts (Ba, 2012) argue thaome speciesare nesting on Mauritanian coast. But as stated

by Cardona et al (2009), theesting information on the coast from Morocco to Aryglare

often more descriptive than quantitative.

Several types of threats to these species include predation of eggs, kiling of females in
breeding condition, usein traditional medicine.Turtle accidental aiches can reach more

than 1.2% of the overall artisaral landingin the Banc d'Arguin (Inejih and Dia, 200\t the
proportions of shrimp vessels bycatcbeem muchlower, since it is0.01% (Sidi Ould Taleb,
2013). There isan increasingly evidence that the artisanal and coastal fisheries using
sleepingnets, may be therepresent themain threat to some sea turtle gulations (Gilman

et al, 2010).The lack of a specific programdo not allow assessing thactual catch rates
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without great uncertainty The presence of observers on fishing vesselsparticular shrimp
boat, can provide a viable andess cost indicators of turtles accidental catches (relative
impotence location, seasonality artde mostincriminateddevice$.

[ll. 3 CCLME marine andcoastal key habitats and conservation status

Of their charadristics (physical, geographical, abiotic and biotic), their ecosystems and
their species typical features, habgat(natural or artificial) are elements that strongly
structured biodiversity in a given region. They are therefore considered to have asstinte
in the conservation of biodiversityaq special support of related speciesndemt included)

This interest is particularly important because of the multiple threfarsed by habitats,
which canthen affect the natural distribution, structure, funocti and survival of associated
species.

In the CCLME, habitats comprise both physical entities (canyons, coral reefs, seamounts and
knolls mudslides, deltas and estuaries, bays and headlands, caves, salt marshasd ...
areas that are known tobe shapedby structural phenomena (upwelling, domes, thermal
fronts, gyres and hot springs). Marine habitats also include, ecosystems mangrove forests,
seagrass meadows and enandassociatedaunaof "engineer'species

On these rich and varied habitatsonly those they greatly structure biodiversity and
ecosystemsand strongly contribute to its conservatiomare considered These key habitats

are dentified and characterizedhen their conservation status in the region CCLME is
analyzed.

[11.3 .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 need$ 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 coastateabel fringe these keyhabitats arenot more subject to
description. Indeed more attention is brought on habitats whose biological and
geomorphological characteristicaare important for biodiversity conservationFor that
reason and within the framework ofhis study, the specific focus is given to mangroves,
seagrass meadoWs seamounts, coral reefs and canyons.

> The present study is ceared, in general on marine realMhecoastalhalophilicand amphibian fauna (such as Spartina)
need to be addressed as a complement of this wioract, taking into account the favorable wide and numerous habitats
on the CCLME area, this flora is vergdrtant. In Morocco,for example, Hamad and a02004) list nearly 115 species and
subspecies belonging to 20 families.
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[11.3.1.1 Mangrove

Over 70 known speci®s (Polidoro 2010), only seven are listéd the CCLME areq3
Rhizophora, Avicennia 1, 1 Lagunculariaanti 1 Ascrostichum Conocarpus). The list and the
number of species by countrgre given in Table7. Al thse pecies found in the region
CCLME are classified by the IUCN Red listbe in the category of #ast Concern". The
Ascrostichum aureum speciesnet on the both southern an northernsides of Guinea
Bissauy isnot citedto be found in this country

With only three speciesMauritania represents the nottern limit of mangrove forests; this
king of flora is moradapted to tropical and subtropicabasts.

Tableaul 7: Mangrove species encountered and countries concerned CCLME

Qountries Mauritania Senegal Gambia Guinea Guinea CCLME
bissau

species

Ascrostichum aureum
Avicennia germinans
Conocapus erectus
Laguncunaria racemosa
Rhizophora harrisonii
Rhizophora mangle

Rhizophora racemosa K

N X R X R =R =R X
N R R X R R R OX
o R R X R AR KR

N X R X A R A OX
N X R X R R R OX

Total species

Source FAO 2007

The overall area covered by this habitat was 659,100 hain 2005 (Table 20)representing
about 21% of the total area in Africa. In 1980, the area was 814,75Gohdhe loss of
habitat over 25 yearis nearly 24%.

Tableaul8: Estimates surfaces of mangroves in the CCLME area (ha)

yea Mauritanig® Senegal Gambia Guinea Guinea Total CCLME Total
Bissau Africa
Ha %

1980 150 169000 70400 276000 299200 814750 22,2 3670190
1990 110 145000 61200 248400 279200 733910 214 3427520
2000 100 127000 58100 221000 276200 682400 21,2 3217%7
2005 100 115000 58000 210000 276000 659100 20,9 3160105
Perte (%) 50 a7 22 31 8 24

Source FAO 2007.

8 The maximum level of diversigyon he Asiarcoast diversity inthe northwest coast of Africda rangecetween 4 and 13
speciedy country

* This estimations veryfar from the oneobtainedduringthe mappingthe Lower Delta of Senegal River mangrright
border)conducted in 2011 by the "Petjde régénération des mangroves dans le PREIDAECIBUNESCO® ¢ KS Y I LILJA y 3
estimatesthat the mangrove occuesnearly 95Hain the area.
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Habitat lossvaries depending on the country. leven does not seem tobe confirmed at
least in the case of GuineBissau, where recent estimatgp/e 14% as growth rate between
1990 and 2007 (Lourenco 2099 This trend is associated with this author reduction of
rice cultivatiofi".

Also mangrove restorationis launched in Senegf. In Mauritania, the Diawling National
Park the core of the main areas of mangrovesh Mauritania processed in 2010/2011to the
implantation of 20,000 plants of Avicennia germinans in Ghahra (right bank of Lake
Ntiallakh) andin the mare of Birette (just downstream of thdiamadam) with the support

of MDGFund and UNSCO Rabptoject

Rehabilitation actions do not seem to compensate the degradation of this habitat (Tendeng
et al, 2012).1t should be mphasize the initiative aiming the protection of this habitat in
West Africa, which resaltl in the signing of a cin@r accompaniedby an associated action
plar’.

In Gambia, the central estuary, upstream of KP 18@l 8700 haof mangroverepresenting
about 13% of the total mangrove area of the countiyterests in oil extraction (Street,
2002) represent a poterdiriskfor this mangrove forest

In Senegal, the mangrove area®re always used forice cultivation, fish farmingfish and
fishrsmdking and shellfish gathering (Barry, 2009)he Mangroves are located on thborder

of the Casamanc®iver in the SineSaloum estuaryand at the mouth of the Senegal River,
covering an area oR00,000 hectares (IUCN, 2007). AccordiagNdour (2009), degradation

of mangrovein Somone (Senegal) is related to two factors: drought (1970) and the closure
of the lagoon in 198 (Ndour et al, 2002.).

In Mauritania, the northern distribution limit of mangrove swamps, only two species
(Fig 37): Avicennia germinans and Rhizophora racemasa encountered Large areas of
mangroves may be destroyedin relation with the high salities (May to July each year)
observed sincethe opening ofthe channel of load shedding(breach opered in the Langue
de Barbarieto avoid risk of St. Louiscity flooding. At the PNBA, the only mangrove present
from Cape Timiris to Tidra islads Avicenim germinan¥ (A. africana): a vestige of

&0 Lourengo, P., Cabral, A.LR., Oom, D., Vasconcelos, M.J.P., Catarino, L. e Temudo, NR8gr@0®9 of mangrove
forests of Guine®issau33" International Symposium on Remote Sensing of&@mmient, 48 Maio 2009, Stresa, Italia.

®1 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 acidifitatibs.

®21n Senegal, several NGOs (APIL, WAMEE, IUCN and WWF and Wetlands Intameatienadctive

8312009. Charteand Action Plan for the sustainable management of mangroves in the PRCM area: Mauritania, Senegal,
Gambia, Guinea Conakry, GuiBéssau and Sierra Leone "

% According Dahdouh, 2000, the vitality of this species is its geographical limit does not seem so far
reduced PNBA.
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mangrove® that characterie estuarine environments and whichis the northernmost of
Africa.

Figure37: Mangrove: (left) Rizophora racemosa and (right) Avicennia germinans (CredDisigdida)

[ll.3.1.2 seagrasses

According to the World Atlas of seagrass (UNERMC) there are about 60 species and no
less than 177,000 km2 omeadow® in the world. Seagrasses, although less magical as
corals, do notunless play a more important role inthe coastal marine environment. They
provide habitat for many species of animals and plants and especially to fish inedhgir
life. And one begirs to realize that they have responsibilities in the climate cycle and the
ocean carbon cycle and coastabigction.

Seagrasses would capture about 27 million tons of céfbeach 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, nicluding 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 speciiss noted Cymodocea nodosa, Zosteraltii,
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 Isfinds found in the Bay of Dalk.

% Lamarche (2008) lists twenty taxa halophytes and seems to prefer the term schorre instead of mangrovegAactbisli
author, landscape and associated flora changed very little in this area since the 1900s.

% This estimate does naintegrate, due to the lack of datameadowsoff West Africa and Latin Ameriaass.
Yet, PNBA alone, seagrass meadows weyddrd onnearly 500 krh

7 In total, nearly 19 billion tons of carbon are currently stored in the oceans and "if seagrass beds disappear, thidstock cou
be released into the environment," said James Fourqurean of Florida International University and slughstudsy.
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Accordingto Hammadaet al (2004), Cymodocea nodosa is listed on kherocco Atlantic
coast (Littoral Skhirat, Temara, mouth of the river Cherrat, Casablanca, El Jadida).

Of Mauritania andnamely in PNBAarea Zostera nolti and Cymodocea nodosa are
the two main specieghat spread in alarge meadows where feed, among others,

green turtles.

In Senegalostera nana (taxonomic synonym of Z. noltii) is found in small coast (Joal
Palmarin Ndior and Bertenty) and Casam&hdepposite Kalissaye and into Lower

Casamance).

In Guine-Bissau,presenceseagrasses igoted in estuaries and deltasf Cacheu and

Gebarivers.

[11.3.1.3 Corals

Generally, corals aréiogenic habitatsformed by Sy 3 A y $é&Nf &n whichsome living
speciesare fixed creating schools, fields areadows (Gerd and Christine Pergent 2010).
They provide favorable environments for the installation of many specieand represent
areas of high primary production as well as places of feeding, breeding and nursery for
many fish and shellfish of commeraal ecolgicalinteress.

There are two types of coral: coastal (wammater coral reef) and deep (from 300 meters,
deep coldwater corals). Although attention has often been given capable of building

many coral reef§ that provide habitat andassociateddiversty, the largest coral diversity is
deep and constituted mainly by isolatggecies in colonies of varying density.

On CCLMEareg there would be no truecoastalcoral reefs (UNEP, 1999), mainly due to cold
temperatures them Canary Current. However, thare 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 2008jals arethen more associated

% This species was significantly reduced in the Canary Istredsyhuman disturbanceand is nowconfined to three small
areas in the only port of Lanzarote (Source: Diekmann OEL Gouveia J&ilRérdzodriguez can Serrao.The EA Origin of
Zostera noltii in the Canary Islands and guidelines for restoration. Mar. Biol. DOI 10.1007-03002057-8)

69 http://www.oceandocs.org/bitstream/1834/2884/2/environnement.pdf/  national report on the

state of the coastal and marine environment of Qe

0 Only six deep coral species (and two in particular: Lophelia and Oculina) are able to build reefs,
while about 3,300 other species of desga corals (without zooxanthellae) are distributed in a
dispersed manner in the deep oceabhgphelia is presernn Mauritania and is well ...
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with the southern islands of the archipetagparticularly because of relatively higher
temperatures (CCLME, 2014)

The main species listedre: Millepora alcicornis, Siderastrea radians, Porites Porites, Porites
astreoides, Favia fragum, Schizoculina africaina,ddedpharensis and Tubastrea sp.

Since 2002, Cape Verde is considered one of the eleven hotspots of coral reefs and ranks
ninth on a scaleof greater threat Roberts, 201 It was already one of thevorldwide top

10 Hot spoQfor communitiesof deep coral reefs (Kelleher et al., 1999he most common
species of coral is the Millepora alcicornis. Coral species Favia fragum, Siderastrea radians
and Porites Poritesless occuring, are also observed. Finallgoft corals (Palythoa sp.)owd

be present in Santa Luzia and istanco ad 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 speads,
exploration coring of carbon mounds zones showed that two other speciexiste
Solenosmilia variabilis and Desmophyllum sp. (Colman et al, 2005). According to these
authors, camerasmonitoring of large areas of coral rubble omvo mound sites suggest that
corals were previously dominantcomponent benthic of the community of dep waters in

the south region of Cape Timiris. Recent studies show that living polyps exist, particularly to
the south €lose to theborder with Senegal).

It is very probable that the barrier of cold water, extending from the southern Cape Timiris
to the Snegalese borderon 450 km long evidenced for Mauritaniacontinue beyond, into
Senegalese waterdn fact, the forecastlevels of cold coralsareg even little bit deeper for

the area (Fig 38), offers the same probabilityfor both countries Dedicated Research
addressinghis issuemust betakenin priority.

™ CCLME, 2014. Etat des lieux des mesures politiques et juridiques visant a protéger la biodiversité,
f QKFoAGFG SG €1 ljdzr t AGS RS t QSDrazNR/IF¢Eer, 2004 %2y S [/ [ a9
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Figure38:Coral of cold water and overflow assumption to Senegal.

Because of their rigid and brittle skeleton, the main threat to ca@hsideredas islets high
seabal biodiversity (Roberts et al., 2006), remaitise bottom trawling, followed by
pollution. In the case of Cape Verde lIslands, where sesemhountslie at depths of 100
meters or less, vulnerability is high.

[11.3.1.4 Canyons

The submarine canyons aralleys cut into the continental slope, sometimes to the edge of
the coast (guf). It can be an extension of an underwater river, but it may have a different
origin.

This is the best sedimerpsthway?, linkingthe continental margin to the abyssal plain

Several canyons exist in the region of CCLME nost notable for their importance as
productive and diverse biological systemare: Canyon Timerign Mauritania andthe gouf
represented pit Kayar Senegal.

In Mauritania, theTimiris Canyon extends along over nearly 450kmin a very meandering
form (Antobreh & Krastel 2006a). It has a width of 2 to 7.5 km and an age of a68ka
depth of 250 to 300 meters. For the canyon Timias for the TrouSansFond in front of

?The aif attenuaked the breaking waves. It is then used to break area or shelter for navigation and for fislvenmalso
benefits from its marine productivity (eg. "Goufs" Capbreton (Basque Country), Nazaré (Portugal) and Cayar (Senegal).

™ The flow of sediment, usualtglatively slow, can sometimes be accelerated, triggering real avalanches that spread over
several hundred kilometers (turbidity currents).
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Abidjan (lvory Coasf) the origin could be an ancient rivéf. The study of sedimentary

archives of Timiris Canyonof Mauritania reveals a strong link with climate changes in the
Saharan hinterland. Indeed, this changsot only influenced sedimentation processes in
pelagic sea, but alsoowtrolled the activity of turbidity in the canyon system (Henrich et al.,

2010)

In Senegal, theCanyonof Kayar, which is an example aff,gis the most remarkableanyon
Due to histopographical and hydrological featurethe canyon complex of Kayaworks as a
barrier, limiting the migration of number of speciesbetween the north and south coasts of
Senegal, especially demers@BarryGérard, 1990 Diouf, 1980, 1983 , 1985 Boely et al.,
1978, Champagnat, 1978 Domain, 1972 Giret, 1974 Franqueville 1883, aBd Worms,
1982).

Canyons constitute marine sanctuaries for cetaceans (Hooker et al., 2001).

I11.3.1.5 Seamounts

The number of seamourfs in the sea varies greatly depending on the study and
assessment methods. Yesson et al (20idBntified 33,452 seamounts (2000 metershigh)
and 138412Knolt (less than 100@netershigh). The first occupy 4.7% of the seabed, while
the latter covers 16.3%.

FAO area in the Atlantic Center, which includes CCldidls 536 seamountsfrom which
only 103 are in areamder national jurisdiction (Clark et al., 2006).

In the CCLME the most numerous seamounts are located in the northern zone and mainly
around Canarieand Cape Verdislands

In the Canary Islands, the province of seamounts includes over 100 mounts lbaten
is difficult to explaimndthe origin controversial (van den Bogaard, P., 2013)

In Cape Verde, in the northwest of Santo Antao aathely insoutheastof Boavista. One of
the characteristics of the mounts in this country is the presence ofraesemmits located
at depths of less than 100 meters.

On the coast of Senegal, with the complexseamounts is constituted biont Cayar, Mont
small Cayar and Mont Medina

Worldwide these habitats arbttle studied andare exploredat only 6.5%.

" The climate regime of the early Holocene and glacial period preceding it, very different nowadays, with ex@syofyst
rivers and sediment inputs would be responsible for the formation and maintenance of many submarine caviyess,
and channels on the margin, especially between 18 ° and 20 ° N.

" The seamount heigataryfrom 50-100m to more than 8 km, crossitige sea surface to form islands at higher altitudes.

The majority of large seamounts (high,000 meters) is in linear chaiaad areformed by plumes (abnormally hot rock

rising from the mantle); However, small seamountscarestitutedfrom theyoung lihosphere near a midcean 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 imery isolatedareas, seamountsare like oases in the
desert. They are very often associated with coral and considerede the support of a
large and diverse wildlifewith nearly 798 species foundoser tothese strutures (Clark et
al. 2006).

[1l.3.1.6 Other key habitats
Bearing shells andshelly deposits

This type of habitat is present along the ceast Mauritania (with deposit§ of clams and
maerls in the area in front of the Cdplanc andBanc d'Arguin and ®negal (biostromes
observed in the Saloum Delta).

Gravity transport or "Mud Slides"

It is aboutstructures formed of soft sediment covering the ocean floor from the continental
shelf to the abyssal depths (Sidi Ould Taleb et al., 2013).

These gravity #&msports play a very important role in the distribution of benthic fauna such
as demersal fiskssand crustaceans (Jones and Brower, 2012).

The types of most representatigeavity transportn CCLMEreaarein Mauritania.
The "Cold seeps"

These are underwater areas from whicthydrogen sulfide methane and other hydrocarbons
escape continuouslyfTaleb Ould Sidi et al. 2013). These areas contain a significant benthic
fauna adapted to these particular environments. Bivalves and marine worms are the fbasis o
the ecosystem of 'Cold seeps' in Mauritan@ne speciesof mussel lives in symbiosis with
chemasyntheticbacteriaat 1000 meters deep in thiHabitatCosel, 2002).

[ll. 3.2 State of conservation of CCLME key habitats

The evaluation of the conservat status of key habitats for biodiversity in tRCLMEarea

is discussed with reference to the protection status in force and recognized nationally
internationally. This includes in particular the status of wetlands under Ra@warention
the Marine Protected Areas (according to IUGNNncep) 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 mammea, including fishing.

"® Screener these critters living in a relatively quite turbid regida 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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[11.3.2.1 Wetlands and MPA in CCLME

Although located outside thearea of high concentratioi 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 thesictly relatedmarinedomain.

The inventory of coastal wahds of the 7 CCLMEcountries and Canary Islandsllow
identifying somethirty sites as Ramsar sitesvith an overall surface ofmore than 3 million
hectares. The number ofleclared sites by country and the correspondingurfaces inCCLME
area detailed imablel9.

Tablel9: Number of Ramsar sites in the coastal zone and marine CCLME

Qountries Numberof sites Surface (ha)
Cape Verde 1 535

Gambia 3 31244
Guinea 6 225011
GuineaBisau 2 1086048
Mauritania 3 1231100
Marocco ad Occidental Sahara 13 118050
Senegal 2 73720
Spain/ Canags Islands 1 127

Total 31 2765835

An aalysis of RAMSARtexts describingthe thirty-one sites was undertaken. Themain
habitats taken into accoutty this type of conservatiastatusare lised n Table D.

Table20: Occurrence of habitats covered by RAMSAR status

Habitat type of the Ramsar site Occurrence on B

Lagoongpermenantdakesandflood-plain 14
Sand dunes, dunes 12
Estuaries and estuarine complex 13
St marsh 10

=
o

Mangrove
Islandsarchipelagosindislander compless
Mudflats

Seagrasses

Delta

Outcrops / cliff

Reproductions and nursereas

Beaches

P P N W W w o N

Capes

" Which lies between 15 ° N and 20 ° S and includes the well known areas of the four maggsteves (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 run
north to south eastern Africa ... etc.
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Bolons 1
Bay 1

It is clear fromthis analysis that the status of wahd, which is somewhatcontinent
oriented, concerns mainly the coastal areas(Lagoons permanent lakes and floogblain,
Sand dunes andlunes Estuaries and estuarine compleSalt marshand Mangrovg and the
strictly marine habitats (canyons, reefs andarseunts) are sonot concerned This status is
little effective in protecting marine species not dependent on coalsiédlitats Indeed, the
explicit conservation interestmotivating the statementof the sites concerned,is, for
almost two thirds of thecags the birds.In fact, more than 30 species are listed &sgeted

by RAMSAR site The flamingo and the marbled marmonette are cited as object of
conservationinterest in 4 and 3sites respectively.Note that he area as a whole isn the
way of the EastAtlantic® migration. In this wayFigure 3), some key sitesare in the CCLME
regionplayingk OSY G NI} f NRBfS . T2NJ oANRAQ O2yaSNBIFGAZ2Y
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Figure39: East Atlantic Flyway (Source: Birdlife International)

Mauritania, Senegal, Gambianda GuineaBissau receive seasonally millions of wintering
birds (gulls mocking, Hansel tern, royal tern, etc.) and are home to large regional
populations (great white pelican, whiteeasted cormorant, Caspian Tern, etc.).

8 This East Atlantic flyway is used by at least 12 milkerfowl, migraing 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 &/adden Se
in Europe and the Banc d'Arguin and the Bijagos archipelaliest Africa (Marc van Roomen Geoffrey Citegetse Abdoulaye
Ndiaye, Tim Dodman, Barend van Gemerden & Gerold Lugr@eunlation trends for coastal Migratory waterbirds in the

East Atlantic Flyway: A new initiative for monitoring in coastal West Afcstar).
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Birds are followed by turtlesofigerheadturtle and more frequently green turtle) that are
explicity mentioned asmotivating the conservation statugn at least five RAMSARsites.
Then there is the group of marine mammals in which we find Afrgcan manatee and
African clawless ottelin the south part of CCLMEand, in the north part, Mediterranean
monk seals and the European otter.

Wetlands statusseens to serve alsq but to a lesser concernfor protectng breeding areas
(for fish and shellfish in particular) and torbe areceptacle endemic and relict speciés

[ll. 3.2.2 Other conservations status in CCLMEegion

Beyond the RMSAR Site status MPAs of the coastal and marine CCLMBEegion were
analyzed querying the database GLOBAL MPA aedional or national data, including
information available through RAMPAO network

The overall number of sitesin CCLMBEhat are under declared conservation statysrise then

to 52 sites. Appendix 3 provides the list of names of all coastal and marineusdes
conservation status in CCLMEis 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 areain oastal and marine areaef CCLMEis then estimated ata minimum of
34,400kn? and representsapproximately 1.28% of thelobal CCLMEcoastal and marine
area (Table 23)Note that the average of theworldwide percentage of protected to total
costal and marine ared&s 2.2% and the Aichi target for 2020 is 1®%wever, this estimate
does not include the national status (like SIBE in Morocco) aneétworks s identified in
Cao Verde for Barlovenf§and inCanaieslIslands.

Table21: Protected areas of coastal and marine CCLME

Surfaces (en Kin Percentage of
_ Qountries Protected Litora* EF Littoral ang Protected to total
Number of sites areas ER coastal and marine
areas
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
GuineaBissau 3 1174 5480 105740 111220 10,56
Guinea 7 2277 6000 116584 122584 1,86
Total 52 31433 121300 2392054 2513354 1,25

* minimalestimation of thecostalsurfaceis madeon the basis of a baraf 10km inlandor islands anaf 20km forcountrieson the
continent.

" This is the case for examm&Tilapia zillii mentioned as relict speciemwuth of the Oued Draa (Moroccdi fact it is a
little bit in contrastwith the fact that this species is found in the list of invasive species (see TableA 249 presént in at
least 5 countries CCLME.

81n cabo Verdethere is a national network with a list of 22 natural areas categorized (park, natural and wilderness areas,
landscape, monument) located in Barlovento (DectetidNo. 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 EndDéh)CCLM region, potential
areas of interest of the maritime area are presented in Figure 40.

Morocc

LEGEND

IBAs
1BAs
- Confirmed
D Proposed
i\ ; Mauritania [_] Candidate
i
2
[/

é% Guinea
p BN ;”* ;

Senegal

Figure40: Areas of interest for seabirds (Source: http://maps.birdlife.org/marinelBAs

In addition to the BirdLife International initiativeargeting seabirds the Ecological and
Biological ignificant Area EBSA status dynamic dred through the CBD(Convention of
Biological Diversity)with the support of Sustainable Ocean Initiative, offers a real focus on
the protection of key marine hahtats. In CCLME, identified EB$%Pable 24)cover the
shallow costal water (rich in seagrass, algaeleltas and large baycanyons, seamounts and
also some key areas such as upwelling cells zones.

Table22: Summary of key habits covered by EBSA

Countries Name of the EBSA CoveredHabitats Remarques
1 Mauriania and Coastal habitats of the clams deposis and mael, rocky fish
North of Senegal  neritic zone of reproduction), the Senega&tiver delta

Mauritania and the far
north of Senegal

2 Mauritania Coldwater coral reefs deep coral reefs
off Nouakchott

3 Mauritania Cell of the permanent large production area (food chain fror
upwelling in the north of plankton to marine mammals, bird
Mauritania and turtles)

4 Mauritania "Canyon TimirisSystem canyon and deepea coral

5 Senegal CayarSeamount Seamount

6 Senegal Canyorof Cayar (Fosse) Canyon

7 Senegal Deltaof Saloum Delta Wetland
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8 Senegal

9 CadoVerde

10 CadoVerde

Mouth

Casamance

Boavish Island

Complex of Santa Luzia,

of the

Branco and Raso

estuarineand Delta

Mont sousmarin

Complexe ilien

Reserve Curral

11 Céo Verde North-West of Santo Seamount
Antao
12 Guinea Bissau Archipehgo ofBijagos islandComplex Wetland
13 Guinea Rio Pongo Delia, Baie wetland
EBSAEcological and Biologicéd@ficantArea
LY !'ylféeaAa 2F LINBaadzNba

' YR

i KN

There are several ressures and threats on marine and coastal biodiversity in the area

CCLME. The rapid development @fonomic activies oriented towardsthe coastline and

the sea, high population growth, increasing occupation oftoastine by populations and
shipping are causirigcreasinghandseverethreatsto biodiversity and habitats.

IV.1 Fishing and other economic activities

The growing demand for seafood (and it®nsequence of increased fishing capacity and
aquaculture development) is driving the development of fishing in the awbare catches

reach nearly 2 million taff' of marine product§Table 3).

Tableaw3: Statistics of marine production in CCLME space and Zone 34 FAO

Cabo Verde
Guinea

Guinea
Bissau
Mauritania*

Morocco

Spain
Gambia

Senegal

Total CCLME1 796 006 1 788 854

Total Zone 3549945 3724741

34

* Estimate does not take into account the catches nmadereign countries Mauritania Source FAO Statistical Bulletin, 2012

2003
8 136
114 845
6 003

187 650
880 029

136 945
34 366
428 032

2004
11 030
88 550
6 500

258 733
877 210

117 141
29 317
400 373

2005
24 054
98 566
6 833

291 877
977 488

98 812
30 955
365 228

1893
813
3804
619

2006
22 432
94 489
6917

150 312
823 005

91 639
32 977
332995

1554
766
3564
295

2007 2008
22049 22207
70 823 81240
6 350 6 654
208 207 180 328
83332 956 935
84690 108331
39015 38715
373629 391098
1638 1785
075 508
3598 3873
541 406

2009
20 726
112 618
6571

201 900

1118
464
138 084

41 423
411 985

2051
771
4138
555

2010
19713
96 657
6 434

261 238

1095
101
133 592

41 970
375553

2030
258
4442
519

8 with SEA AROUND etSimateswhich includdUUcatches, thisigurecaneven double.

2011

22 130
104 500
6 399

357 011
923 250

146 581
36 700
393 726

1990
297

4
303664

2012
20189
112 233
6 400

422 709
1130 989

140 100
31091
426 685
2 290 396

056 529
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The economic importance of fisheries to the country has already been demonstrated in
section 1.2 and Table 4).his 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 #nce 2010) and especially the monofilament in the artisanal and coastal fisheries.
These practicedirectly affect the targetand bycatchesspecies They alsocause significant
damage to habitats including loss, disturbance and fragmentation. They thuimatkely
contribute to the erosion of biodiversiagnd degradation of associated services

The lack of a clear and concerted management sydtnthis first risk factor and lack of
good governance in general in the region, are the major tgapbe addressg in all
ecosystems and habitats conservatimiicies

The huge capacityrepresented by the industrial fishing fleet, inheritednainly from old
European andsianships is one sourca field ofwrecksthat marks théNestAfrican coast.

In addition, aboti 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 andSenegal 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 Mania 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 emgh 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 adjacemrine areas.

In fine burism, one of explicitly displayed vocations in most parks and protected marine
areasis a source of coastatage thathreat ability of ecosystento regeneration.

V.2 Exploration and exploitation of hydrocarbures

Accordingto 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 ah 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
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hydrocarbons in offshore activities in almost all marine areas of the country the country
CCLMEra tangible (except for the case of Cabo Verde).

The development of exploration and exploitation coukb cause directthreat to the
conservation of biodiversity ¢tuding the preservation ofrenewable fish resources which
contribute significantly tocountNJ& S&fbmies These countries want teeconcile 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 relad activities, caused by the explosion of the Deepwater Horizon
platform in the Gulf of Mexicoin the United States, where, however, all precautions were
taken to prevent this kind of disaster, reminds the great potential dangers of oil pollution
whichknows no borders.

V.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, accinogenic, high concentrations in the air were obserofd the African West
Coast and was attributed to shipwrecks near Nouadhibou (Gioia et al, 2011), which have
been removeaince Without completelexcludinghis hypothesisit is clear that:

Takig into the direction of the general circulation of atmospheric air masses, such
concentrations measured by research vessel caot only due to the effect of the
wrecks in Nouadhibou; In fact, eually important concentrations were observed in the
ports of Aidjan and Dakar but not in Nouadhibou, where the research vessel
apparently has notisitedin the various campaigns.

The main areasof PCBsare closely located othe route of oi] that could beone of the
mainoriginsof these concentrations;
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Figue 41: Répartition atmosphérique du PCB dans la zone du CCLME (source Gioia, R. et al, 2011)

Because of their persistence (k¢ ranging from 94 days to 2700 years of the molecules)
and low water solubility, PCBs may gradualgcumulate in soils and sediments. The
contamination couldthen be transmitted to fishthrough the food chain. The European
Union has recently lowered the maximum permissible concentrations of PCBs in fish for
human consumption. This strengthening of samit standardshas led locallyto fishing bans

and / orfish marketimitation.

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 nitaMay
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 effectsm 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 countthes
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 pollutio® 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

8 "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 solatmdifies 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 skelets and can disrupt marine ecosystem¢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 edl, 2013) . For these authors with the temperature, salinity
and dissolved nutrientsand dissolved oxygen concentration varies significailythe ocean

with depth. On a global scale and since the 1960s, the rate of decrease in oxygen minimum
at a depthof 200 m was about 0.5 mol #gyearl at the Atlantic east (Stramma et al.
2010). The consequences of extending to the surface of the oxygen minimum zone are nhot
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, narative plants and animals, are a major threat to native species, for the
ecosystems and consequently on the national and regional econo(Siesberloff et al,
1997). Indeed, these often invasive alien species are considered by scientists and policy
makers as a major threat to marine biodiversithe CBD already considered them to be
one of the top five most serious categories of anthropogenic impacts (www.biodithaity)

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 @CLME (www.issg.ofy) These species consist of
algae (6 species), rihasks (3 species), fish (3 species) annelids, coral reptiles, bryozoas

and crustaceans. On the CCLME scale, mlwnber of speciesby country follows a
northbound decreasing gradient. With 12 speciasMorocco (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 HBissau.
number of species reaches 2 taxa Guinea (Table 24).

Table24: potentially invasive specig¢aww.issg.orgin CCLMEountries

Species Morocco Cape  Mauritania  Senegal Gambia Guinea Guinea
Verde Bissau

Hypnea musciformis (algues) X X X X X 0 0

Acanthophora spicifera (algues) 0 0 X X 0 0 0

Carcinus maenas (crasg) 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

8 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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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

Tilapia &lii (poisson) X 0 X X X 0 X
Vibrio cholerae (microrganism) 0 0 0 X 0 0 0
Tubastraea coccinea (coral) 0 X 0 0 0 0 0
Watersipora shtorquata (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  (aquat X 0 0 0 0 0 0
plant)

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'espéces 12 6 6 6 3 0 2

The red algae Algae Hypnea musciformis ahchnthophora 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 awpr food source for the green turtle (Chelonia
mydas) aglobally endangerespeciedRussel and Balzacs. 1994)

The shorecrab or green crab, Carcinus maenas (Cancer maenas), is native to Europe and
North Africa. Its opportunistic diet and great vonacitere the cause of decline of species of
bivalves and other crabs (www.issg.org)

The European worm Sabella spallanzanii (annelids) is a filter that potentiallymadify

native marine ecosystems and compete with native organisms for food and spacan It

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 (Knighlones and Perkins, 1998). Introduced, probably @728t two ports in

New Zealand, it was detected a year later. After three years of virulent strugleut
success disposal operations of this species in this country have been suspended (Read et al,
2011).
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Figure42: Sabellspallanzanii (introduit en nouvelle Zélande, Read et al ; 2011)

Seabream (Sparus aurata) niative 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 devéopment of the culture of fishin a marine cage has raised concerns about the
impact of escapees on genetic diversity in natural populations (www.issg.org) fish.

The specisTilapia zilli who has atropical orign, provides 70% of the fish production in
Egypt. Outside its nativareg this fresh waterfish has the ability to establish, even in highly
saline waters. Only low temperatures can slow down its expansion. Often introduced to
eliminate he invasive macrghytes, it may change benthic communitiesnd impact the
behavior of other fish (www.issg.org).

Due to their high market demand on the international markebme species of bivalves
were introdued in some countries of the region. This is the case of Crassotrea igigas
Morocco and Senegal (Ruiek et al, 2005) andess weaklyin Mauritania (Ould Taleb et al,
1998), as triploid larvae (Pelletier, 2010)he introduction is usually not preceded by a
exhaust risksevaluation, especially for the first generation with the added possibilities of
introducing pathogens or parasites that could &leo invasive speciesDue to hisplanktonic
larvae, C. gigas could extend its area and spread over long distances framtradection
location (Ruesink et al, 2005)s it was the case in the coasts of Newaldnd and South
Africa (Robinson et al. 2005). Based on a sophisticated modeling, several studies have
highlighted the difficulty of accurately predicting the spatial and tempdisgemination of
marine invasive species, which have vennequally spreade distributions (Inglis et al,
2006).

This present inventory of invasive speciem CCLMESs far from exhaustive and dozens of
species potentially present in one or more countries are already reported. Thus, Caulerpa
racemosa var case. cylindracea, a Igigimvasive varietywhich 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 accopanied 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 inglobal diversity*, 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 inventdnich can

serve as a starting point, but also to further pmepahis scourge, to which we are often
disarmedwhen it installed asit is the caseof Thyphain 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 localizk Effective tracking surveys should systematically target places
where there is the greatest risk of introduction. The main vectorscasftaminant species

are aquaculture, ballast water of ships dafoulingof ship hull§Minchin et al. 2005).

All mapr 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 biodiversityve®s species of fish, including small
pelagic cephalopods, have seen their distribution changed over time in the region CCLME
(Sardine Sardindla and Octopus). Some caves used as a shelter by the monk seal collapsed
at the Cap Blanc area and islangsed as breeding grounds for many thousands of seabirds
are now disappearingon the Banc d'ArguinMany others moilications, affecting coadste

and dune belt, are observed in different CCLME's countrigbiese modificationsthreat
tourism facilities, port iinastructures and even citiesd 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 spedieese 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 tamid
algae).

Their impacts can be mitigated, however, if appropriate measures are taken at the
appropriate time.

8 1t should be noted thatgiven the lack of information orgenetic potential, caution shouldebexercised because
consequencesf the introduced imbalancecaused bynvasive specig¢are unpredictable

% More than 500 exotic species are already listed in the Mediterranean (Galil, 2007). Although no
extinction have been reported following the massiintroductions, major impacts are identified: loss

of local niche space contraction of native specdie with risk of their disappearance, loss of genetic
diversity, habitat destruction and homogenization.
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V.1 Conclusions

The CCLME egegion covers EBZfrom Morocco to Guinea, through Mauritania, Senegal,
Gambia and Guinea Bissault includes the islands of Capéerde and the Canary. It covers
approximately 7132 km of coastline and a totdl 2.392054km2of the EEZ® from which
845,702 km2 of continental shelf, nearly 35%. So it covers three areas: Mac&fonesi
North Africa (Morocco) and West Africa (Mauritania, Senegal, GarGhimeaBissau and
Guinea).

The CCLME space, whatever under the influence of currents Canaries and, Gomgae

to be dominated by the upwelling phenomenon that makes it one & fhur most
productive areas in the world. In addition to the Upwelling mainly north CCLME, %fomes
(king of anUpwelling not reaching the surface) are another faofaichnesdor this area.

With about @& million in 2010 and nearly95 million in 2030, e CCLME region is
characterized bya high population growth and a strong coastal developmeovastal
population within 100km, reaching more than 90% of the total population in some
countries. CCLME countries depend heavily on natural resources of the&tatand 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. Aatdthe 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 QCLME through the use of internationdhtabases, studies and national reports and a
very extensive bibliography. Also, at the country level, refined analyzes of biodiversity were
conductd and illustrative for the Cap&erde and Mauritania.

The inventory of the biodiversity of theCCLMEregion identified a total of 14094taxa This
biodiversity is mainly dominated by arthropo®2.26%,) mollusks (21.63%,) algae (14.96%)

and chordates (13.42%) Depending on the countrythe number of phyla covered and listed
species is more or less significaffiable 2Z). 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.

8 The most cited estimatioof the area othe GCLME space is 1,125,327 km2, but this does not include some of the-Guinea
Bissau, and the entire Caperdeand Guineand excludes some of the Canary Islands.

8 Macaronesia is a group of islands west of Africa in the Atlantic Ocean, consisting of tzerés,
Madeira, the Canary Islands and the islands of Cape Verde

% Mainly Domes of Nouakchott and Guinea
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Table25: Biological Diversity of country of the CCLME space

Groupes IArthropods Molluscs Algaes Chordates From which [Totaltaxa  [Number of
fishes phylum

Maroc 2077 1616 808 864 676 7737 19

lles 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
ISénégal 117 92 1352 749 659 1737 14
Gambie 28 8 133 549 490 755 9
GuinéeBissau 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 igF 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 search focused on biodiversity in the
country.

200 4,20
F00 400
GO0
500 3,80
400 y 3,60
300 J—— Species number y ; 3,40
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== Species 0
100 Mumber/family 3
g Mauritania Bfm
Morocco E:l::e Senegal Gambia Guinea Guinea
Bissau

Figure43 : 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 ndar3 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 foundly in the Canary Islands, Cagerde and Morocco

are the higpest. This is consistent with @nhand character, islander (Capéerde and the
Canary Islands) and secondly, Morocco whose inventory includes the Mediterranean.

Compared to the vegetable kingdonithe CCLME space, has three major high interest
groups for Iodiversity, such as mangroves, ggasses and algae that microaldmesed
productivity of this ecosystem.
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Algal diversity for marine areas of the 8 considered countries varies Viidely1201 in the
Canary lIslands t@ in GuineaBissau, reaching avemdevels 0f346 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 diversityThe total area of this habitat
totaled 659,100 ha in 2005, or about 21% of the total area in Africa. In 1980, tH& e
approximately 980,000 ha. This represeatsloss of habitat over 25 yearsparly 30%. This
downward trend surfaces ignores more ceat developments with actions transplanting
mangroves in different CCLME countri&cent worls (Lourengo et al. 2009) shothat in
GuineaBissaufor 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 othe CCLME.

The Seagrasgs are not as important as the mangroves because they need clearer water
and remain present mainly in the northern part thie CCLME.Some Large meadows, lidl
affected by human action, exist in Mauritania at the PNBA, with an aresveof 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 sgeass, marine andoastal 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 ofprotected area is estimated at 34400km2. Coastal and ma@eLME

areas with conservation status and represent approximately 1.25% of the estimated value of
coastal and marine areas of the surfagk the region (Table 26 the world average is 2.2%

and the Aichi targefor 2020 is 10%. Wide disparities exist between differcountries. The
Protected areasin CapeVerde, the Canary Islands, Morocco and Senegal represent less than
1%. While in Mauritania and Guinea Bissau this proportion is greater than 5%.

Table26: Protected areas of coastal and marine CCLME

Countries Number of Surfaces (Km2) Percentage of

Sites Protected areas Littoral* ER Littoral and protected coastal and
ERZ marine areas

Morocco(andSahara) 15 1565 58680 554673 613353 0,26

Spairicanary islands 4 753 11140 455397 466537 0,16

CapeVerde 3 599 10200 734265 744465 0,08

Mauritania 4 12313 14400 234000 248400 4,96

Sengal 11 1750 14000 180895 194895 0,9

Gambia 5 430 1400 10500 11900 3,61

Guirea-Bisau 3 11747 5480 105740 111220 10,56

% The Basic information of the estimated Mangrove surfad®s country dates back to 2005 and
beyond. Also the figures on reforested areas are absemd despite multiple reforestatian in
different countries (including Mauritania, Senegal (SauisGandiol, Gambia and GuinB&sau.
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Guirea 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. SEheoastal areas on a band oft®
7 miles across countries were not included in this iffdex

Thirteen (13) other zones are recognized by the CBD as important for their biological and
ecological interests. These areas are for their largely outside ofe tregas with
conservation status.

Overall the CLME biodiversity, which has about 12,500 taxa, is very imports
evaluation shows that 6 t8% of species in the phyluend chordate, the most exposed to
direct human impacts are in a state of preséora from vulnerable to endangered. They

are strongly associated with key habitats, but the areas with conservataios stio not
represent more than 2% and are in the coastal zone. The key marine habitats such as
canyons, seamounts, deep reefs come unday conservation status, despite recognition of
their interest in a binding instance as the CBD.

This state of biodiversityn the CCLME space (including inventorygldgd one of the first
estimations of richnessin marine and coastal species. Althougerfprmed 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 expertand 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 from2@D®2 which
varies greatly between phyla (fig4), compared to a few species per yehe CCLME shows
that our region is lagging behind the world.

% This can happen through legal recognition of direction for conservation, for example by introducing
control measuresapabilities nuisances (fishing effort, and pollution sources) on the marine band.
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average number of marine species described annuzlly in
2002-2003 (¢ Bouchet 2006)
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Figure44 : Number of marine species described in 22003

The low coherence of the results dfie macroalgae inventoriesn country level highlights
the urgent need to conduct studies dedicatédl algal diversity of the region. The lack of
specialists in tis field is to be filled in order to assess the potential and vulnerability of
marcoalgae athis habitat shows strong denks elsewhere.

The evaluation of the state of biodiversity 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 exploitegsources (fisheries and
tourism in particular)Moroccc?l and the Canary Islands have the best inventories.

Analysis of pressures and threats shows that coastal areasthen@CLME oceamow face
multiple and diverse uses; it is,kdi the rest of the wdd entering the era of the
Anthropocen%z. 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 ¢bast (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 wees, 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 vyields and incomes of fisheries

> Morocco does not distinguish inventory in the Mediterranean from the Atlantic

2t is a term emerging in popular science [...] that is the period of Earth history in lwim@n beings have a decisive
influence on the state, dynamics and the future of the Earth system. It is widely accepted thattlthis Eurrently in this
state"Great acceleration and change of human activdties
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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
EnvironmentalPerformance Indexshows thatseveral CCLME countriese among the worst
performers. Indedd Yale University (http: //epi.yale.edu/) makes the annuabridwild
ranking of countriesusing a performance index Ecological (EPI Environmental Performance
Index or Eglish). 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 indamgs of countries

doing more to protect the environmenhave 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), Guinedl62 and Gambia
(159); Guinea Bissalis slightly better (144). It lagsehind the Senegal (124) and Cayperde

(113). The Kingdom of Morocco, the first in the region, arrives at the 81st

1)

Alr Pollution
Bvg. Exp. to PMZ5

¢COSYSTEM VITAL 7,

4
Puyy " Poy,,
23 i
e

P17731 y; NarnoRN

Figure45: The Environmental Performanceléx (EPI) 2014 Trafficking 9 domains and includes 20 indicators
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V. 2 Recommendations

Based onthis assessment work, the following recommendations are made to guide the
action of the CCLME and its technical and financial partners in an operation daomédth
better known and especially monitoring biodiversity, but also tcnamtderto preserve it.

1. Taking into account the small nhumber of phyla informed by country andoldheess of
the data on key habitats such as mangroves, itinst fand leadingpriority to develop
research programto deeply study, monitor and asseshe biodiversity in the CCLME space.
This program may include at least the followargs

- Axis continuing research efforts in the region, including by asserting a strong
orientation towards a deep and comprehensive understanding of biodiversity and
the challengegshat face servicest can provide. A special focus will be made study
the diversity of marinehabitats (coral cold water, the seamounts and canyars)
to update estimdon of surfaces covered by mangroves, sgeaasses and marine
algae. Thisaxis will alsoinclude the data collection to enrich national inventories still
poorly known in some CCLME countries. It atxquires the establishment of a panel
of experts and spmalists in the area who cagive technical support to national
structures in charge of studies and conservation of marine and coastal biodiversity.

- The secondaxis of this program isthe setting up the register of marine species and
key habitatsof CCLMEThis registerwill be dynamic and open access for all countries
and designed acentral element of a databaseregularly updated and validated. The
inventory lists produced by this study on species and habit@ppendix 3, 4 and 5)
can serve as a nucleus this register. Thereferenced register of speciesand key
habitats must be accompanied by regional dashboard taneasure progresson the
biodiversity knowledge and conservation. To raise the profile of biodiversigive
greater visibility)and the owcome of the region, theegister shoutl be linked to that
of African Mrine species (AfReMas) artd international dathases specialized in
the same domain

2- To address the low coverage of marine areasler conservation status, suppert
the CCLME counesare needed

- to develop a strategy for marine conservation and marine and coastal biodiversity, an
objective set for 2017 iIfCBDAction Planin order to (i) put all the marine key habitats
under conservation statusincluding those corresponding t13 EBSAthat cover CCLME
space and(ii) reinforce management and governancat the CCLMHEevel by networking
areasof interrest

- To implement national action planelaborated to manadge human uses of coastal and
marines resources.In different countres, fisheries management plans, where they
exist, are notor very little implemented (Kinidjan and Wilson, 2014) and theo&en is a
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lack for exemple, of coordination and dwerence with the actions initiated in the
environmenffield.

3- Engage the thoug process to change théraditional collisiorQ éangle of marine and
coastal conservationby focusing onspatial planning of all use§he high productivity of the

area and theclause dependence of a growing populaticl 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 sogidbpth locally and internationallyto the

coast specifically ando spatial planningas a global approach to address theastal and
marine management As, the productivity of this areas strongly linked to the pwelling and
similar structures the climate change is tde followed with as much attention. This spatial
planning mustake in account the following specific objectives

- Protect waters against marine pollution and degradation of sensitive habitats,
including thosein marine and coastal areas of CCLMiady recognized by the CBD
(EBSA) or by Wetland Inetranational (RAMSAR. Sites)

- Minimize the risks orendemic (especially in the islands) awmdinerable species, in
particular the migratantdinks between the north, west and soutif CCLME areas
birds (red knoF, redshank) andurtles (Tartuga totanus).

- Fight against the introduction of invasive species, which is considesedana
oncoming threat with its sigificant environmental and economic impact#n
initiative involving ports and customs authorities and shipping on thige iss 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 (UNCi@®) biodiversity to

engage in the implementation forelevant directives and resolutions. CCLME countries
Governments should redouble efforts to ensure the preservation of the environment and

% This shellfish predator preferentialpnsumes 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 chemmphic 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 lggp revealed by several international
institutions

5- Pramote the establishment of a communication strategy in the regton address

the severe lack of communication on biodiversity in the political, scientific, professional and
civil society. Indeed, conservation is by definitimnsverse it relates to very diverse
players as journalists, ambassadors, minmts, NGOs members professionals (fishing,
petroleum, shipping, tourism and agriculture)experts and researches, including
systemati@ans of animal andvegetal life. Informatiors and Knowledge®f Biodiversity must
thenreach altheselevels That why it is suggested

- to build a network of information on marine biodiversity of tR&€LMEthis requires
the involvement of all countries in the region and their development partner
including France, Spain, M@y, Belgium, the United States, Japan, the Netherlands
and specialized agencies such as the UN or UNEP, FAO, CBD, UNESCO through the
IOC, IUCN, WWEF Nations. The support ofndis, ADB, IDB, WB, but also of regional
states are required to establishprovide (action plan, programs trainingg and
awareness campainsand maintain this network(via a national and international
participation of organisms of conservation research communication and
education)

- The establishment of specializedgency in each ountry responsible for biodiversity
(including the communication missiogeems to be of great importanc® launch
this need
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http://www.worldbirdnames.org/

http://ramsar.wetlands.org/Database/Searchforsites/
http://copepodes.obsanyuls.fr/
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http://www.cbc.ca/landandsea/2009/05/census-of-marine-life.html
http://www.ecolex.org/
http://www.gbif.org/
http://www.greenfacts.org/
http://www.wdpa-marine.org/
http://copepodes.obs-banyuls.fr/
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Appendix 1 : Study TOR

Programmedes Nations Unies pourititdronnement

Termes de référence du consultant

Titre du trawil l2yadg GFGA2y LI2dzNJ € 1 LINBRAzOGA2Y RQdzy NI LILJ2 NI & dzN
Division/Département: Projet CCLMES A A aA2y RS t araasS Sy sdz@NB RS& t 2t Ad0Al dzS
Programme/Projet N°: GCP/INT/023FF

_ieu: Dakar, Sénégal

5SS RQFFFSOGIGAZ2Y LINB@dzS 6RFGS RSDurée 45 jours sur une période de quatre (4) mois

Supérieur hiérarchique: Abou Bamba Titre: '22NRAYFG8dzNJ RS I /2

Description générale des taches ¢éa$ et des objectifs a atteindre

(2dza t1 adzaJSNBAaAz2Yy 3ISYSNItS Rdz &SONBGIFANB RS 1/ 2yalidgtiasdgivisRidireate
Ju responsable de la composante thématiqugiodiversité, Ha A G | G S v-delcdndulfaft préc8dert DuMé &ialuation des éléments de la
oiodiversité marine dans la région CCLME et ce en utilisant de fagon optimale toutes les informations disponiblegsiésaiyadions précédentes relative
au sugt. Le statut des espéeces sera étudié en portant une attention particuliere a celles qui sont considérées comme rareées) neaesment les
OSil 0sSaszr (2NIdSas fFYFyldAayas LK2l[dzSaz &St OA SaysdileShabitdtsStiquesida GOLMEE notarsn
Jans les Aires Marines Protégées. Les menaces et les évolutions récentes dans les domaines de la biodiversité esdesraitsEs en compte dans cet
consultation.

Spécifiguement, le consultadévra:
T FIANB dzy Ay @Syidl ANB RSa (NI @ghdzE Sy YIFIGASNB RQSJI farcées days laRégiont
CCLME
§  faire un inventaire des évaluations faites sur la biodiversité et les habitats critiqéies @ | dzi NS & NBIA 2y &; 2dz 1 2V
1  prendre contact avec les organismes actifs dans la région, notamment les institutions de recherche de la région etps ajutrgsmenent det
LINEIN} YYSE RS NBOKSNDOKS: Sratidhslss plesQaualiséds/pbaiblds Suila bogivensi® Sties Hatitatsheytifit
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 jaS I N2 dzZLJS RS (G NJ} @F At . A2RAGSNEAGST 1 FoAdl G Si

= =

Principaux indicateurs de résultats

Résultats attendus : Date d'achevement :
CNRBLRAaAlGAZY RQdzy LX LYy RS GNI @I At 18 juin 2013

T 5N Fié RS NI LILIR2NI o6Aff dzadNB LI NIJCRISGCLMEY | 3 S & T septembre 2013

T *FfARFGAZ2Y LI NI S INRdZLIS RS GNIF @I At . A2RA @octobre 2013

T tNRBRdAZOGAZ2Y RQdzy NI LIIR2NI FAYyLFEf Sy FNI yol A& novembre2013
Compétences requises

Références académiques
S O2yadz Gyl R2AG sONB GAlGdzZ I ANB RQdzy RALI $YS &dzLISINA SdzNJ Sy SO2f 2
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Compétences techniques et expériences requises
3onne connaissance en écologie ou biologie marine

=xpériences dans ledomair@d f | NBOKSNOKS 2dz RFya fI O2yRdzA(GS RQS{GdzRS tASSa b f
2yyS O2yylAraalyoS RS fI iT2yS RQS(GdzRS RS fI NBIAZY Rdz/ [ a9

2yyS O2yylAadalyoS 6yA@dStdz /0 Rdz FNIy@e deiaNB dd REGSIQdzyId®Aa SG O2yy
o O02yylLA&aalyO0S RS ftQINIG6S 2dz Rdz LI2NIdAlFI A& &SN} dzy F G2dzio

Priere de noter que les candidats doivent étre en possession de leur propres outils de travail (ordinateurs et l@reieapables de travailler avec des
oersonnes de rtinalités et de cultures différentes. Les ressortissants de la région du projet CCLME sont fortement encouragés angsumission
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Appendix 2: Types of services and biodiversity values

The "Global Biodiversity Outlook éreport identifies four typesof services provided by

biodiversity:

1. Qpply services that are responsible for the provision of goods that directly benefit
humans ando whoma monetary valuean be simply associates wood forestmedicinal

plants and fish from oceans, riverdaies.

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 lata 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 thdsnee
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 formationatinact 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 procesantfgrowth.

These services are all within the wsdue. However, part of the total economic value exceeds
this dimension of services to include the value of-nes, inheritance or existence (fitame

of the economic value of biodiversity)
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THE FRAM WOREK OF THE TOTAL VALUE APPLIED TO
THE BIODIVERSITY AND ECOSYSTEMIC SERVICES

{ Chevassus au Louis et al, 2009)

TOTAL ECONOMIC VALUE

Non-USE
HERITAG 'VALUE OF
E WALUE EXISTENCE

TANGIBILITY |

PROTECTION COMSERVATION,
AND DURABILITY,
REGULATION PRODUCTION

FUMCTIONS

OF BIOLOGIC
DIVERSITY,
LANDSCAPE

ReprisRS al AGNB RQI (St 9dx tSftSANARY CP SHAMHD

Thus, the debate about the value depends on the representation that is made. Four great
perspectives ofepresentation orvisionsthat is historically associatedith management
modes based ondifferent but not neceasarily contradictoryconcepts (Maitre d'Hote)

Pelegrin, 2012)They are identified and summarized in Figure 2
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VALUES AND REPRESENTATIONS OF THE BIODIVERSITY

the biodiversity
as an end
opposes the instrumenta
vision; asserts a moral
responsability of human to
protect the nature

INTRINSIC
VALUE biodiversity as
an heritage
conservation of

landscapes, species or
varieties due to their

rarity, their iconic
character or cultural

the purveyor

biodiversityResources R

VALUE

INSTRUMENTAL
VALUE

THE MORAL FRAMEWOREK OF THE BIODIVERSITY VALUES AS

DEFINED BY THE ENVIRONMENTAL PHILOSOPHY
[according to the strategic analysis center)

the biodiversity value

instrumental values

DObjectivity

—a o

Accordingt@ I A G NB RQI & (St

9dz

t St SANAY Co

OHNMHD
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Appendix 3 : List of species repertoried in CCLMB O
Countries with references

NB. Le données de cette annexe sont présentées sous fome de fichier excel, et placées a
cause de leur grand volume sur le CD accompagnant le présent rapport.
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Appendix 4: List of seabird species of CCLME

IScientific names

ICommon English
name

.é
2 s >
S © g 'S © S
= ° R © Q| Q O
L] o) o c o o4 — \C — %)
> | > 8 o @ IS 3 sy g O ) e ©
g o | 2 e 2 | 5 ° s © | g |2 o 2
s | & | s |5 |5|=8 |5 |8§3d&6 |5 |8 |23
Alca torda Razorbill 3 LC Birdlife
IArdenna gravis Sooty shearwater 3 LC Bowman Bishaw
Gorham 2003
Bulweria bulwerii Bulwer's Petrel 6 LC Birdlife
ICalonectris borealis [Cory's Shearwater 7 LC Birdlife
ICalonectris Scopdi's 9 LC Birdlife
diomedea Shearwater
ICalonectris Cape Verde 2 NT Birdlife
ledwardsii Shearwater
(Catharacta skua Great Skua 5 LC Birdlife
IChlidonias niger Black Tern 8 LC Birdlife
Fratercua arctica  |Atlantic Puffin 3 LC Birdlife
Fregata magnificensMagnificent 1 LC Birdlife
Frigatebird
IGelochelidon niloticadlCommon Gul 7 LC Birdlife
billed Tern
Haematopus Canary Island 1 EX Aviabase
meadewaldoi Oystercatche
Hydrobates castro [Bandrumped 4 LC Birdlife
Stormpetrel
Hydrobates Leach's Storm 6 LC Birdlife
leucorhous petrel
Hydrobates European Storm 3 LC Bowman Bishaw
pelagicus petrel Gaham 2003
Hydrocoloeus Little Gull 4 LC Birdlife
minutus
Hydroprogne caspia (Caspian Tern 7 LC Birdlife
Larus audouinii IAudouin's Gull 5 NT Birdlife
Larus cirrocephalus (Greyheaded Gull 7 LC Birdlife
Larus dominicanus [Kelp Gull 2 LC Birdlife
Larus fuscus Lesser Blaek 9 LC Birdlife
backed Gull
Larus genei Slendetbilled Gull 7 LC Birdlife
Larus Mediterranean 3 LC Birdlife
melanocephalus Gull
Larus michahellis  |Yellowlegged 3 LC Birdlife
Gull
Larus ridibundus Blackheaded Gull 8 LC Birdlife
Melanitta nigra ICommon Scoter 3 LC Birdlife
Mergus serrator Redbreasted 2 LC Birdlife
Merganser
Morus bassanus Northern Gannet 8 LC Birdlife
[Oceanites oceanicugWilson's Storm 8 LC Birdlife
petrel
IOnychoprion Bridled Tern 4 LC Birdlife
anaethetus
(Onychopion Sooty Tern 3 LC Birdlife
fuscatus
Pelagodroma maringWhite-faced 5 LC Birdlife
Stormpetrel
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Pelecanus Great White X 6 LC K Birdlife
lonocrotalus Pelican
Phaethon aethereus|Redbilled X X X X X 5 LC K Birdlife
[Tropichird
Phalacrocorax European Shag X X 2 LC K Birdlife
laristotelis
Phalacrocorax carboGreat Cormorant [x X X 8 LC K Birdlife
Phalaropus fulicariugRed Phalarope  [x X 6 LC K Birdlife
Podiceps cristatus  (GreatCrested X X 2 LC K Birdlife
Grebe
Podiceps nigricollis Blacknecked X X 3 LC K Birdlife
Grebe
Pterodroma deserta [Desertas Petrel X 1 vuU Birdlife
Pterodroma feae Cape Verde Petrelx 4 NT Birdlife
Puffinus assiris Balearctic X X 2 DD [K Aviabase (lles Cab
ishearwater erde)
Puffinus baroli Barolo Shearwatet 1 DD Aviabase
Puffinus griseus Sooty Shearwater [x X 2 NT Aviabase
Puffinus Iherminieri |Audubon's 1 LC K Bidlife
Shearwater
Puffinus Balearctic X X X X 4 CR K ICamphuysen et Vari
mauretanicus ishearwater der Meer, 200%
North limit
exteded?
Puffinus puffinus Manx Shearwater [x X X X 4 LC K Birdlife
Puffinus yelkouan |Yelkouan X X 2 VU K Birdlfe
IShearwater
Rissa tridactyla Blacklegged X X X X X 5 LC K Birdlife
Kittiwvake
IStercorarius IArctic Jaeger X 3 LC K Birdlife
longicaudus
IStercorarius Pomarine Jaeger [x X X X X X X X X 9 LC K Birdlife
parasiticus
IStercorarius Longtailed Jaeger [x X 7 LC K Birdlife Distribution
pomarinus area exclude CCLM
rapported in
Mauritania in
Bowman Bishaw
iGorham 2003
IStercorariuskua Great Skua 2 LC K Campagne CCLME
20xx (Cabo Verde)
ISterna dougallii Roseate Tern X X X 3 LC K Kees et all 23
ISterna hirundo Common Tern X X X 9 LC K Birdlife
ISterna paradisaea |Arctic Tern X X X X X 8 LC K Birdlife
ISternula albifrons  [Little Tern X X X X X 7 LC K Birdlife
ISula leucogaster  [Brown Booby X X 5 LC Birdlife
IThalasseus Lesser Crested X X 6 LC K Birdlife
bengalensis Tern
IThalasseus maximugRoyal Tern X X X X X X X 7 LC K Birdlife
IThalasseus ISandwich Tern X X LC K Birdlife
sandvicensis
Xema sabini Sabine's Gull X X X X X X X X 8 LC K Birdlife
ITotalspecies 39 [R7 PR2 [0 PR7 U3 42 U5 BL B2
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ANNEXE 5: Listof CCLME keyhabitat s under conservation status

N° Country dte Name Category

1 Morroco Merja Zerga Ramsasite

2 Morroco Baie de Khnifiss RamsaSite

B Morroco Archipel et dunes d'Essawira Ramsasite

4 Morroco Baie d'AeDakhla Ramsasite

5 Morroco Complexe de Sidi Mous¥®éalidia Ramsasite

6 Morroco Complexe du bas Loukkos Ramsasite

7 Morroco Complexe du bas Tahaddart Ramsasite

8 Morroco Embouchire de I'oued Dr'a Ramsasite

9 Morroco Embouchures des oueds ChbexiaNa'er Ramsasite

x0 Morroco Marais et cote du Plateau de Rmel Ramsasite

11 Morroco Zones humides de l'oued El Maleh RamsaSite

12 Morroco Zones humides de Soddgsissa RamsaSite

13 Morroco Merja Sidi Boughaba RamsaSite

14 Morroco lle de Skhirate Permenante hunting reserve
15 Morroco Sidi Boughaba Permenante hunting reserve
16 Canariesslands (fain) Saladar Jandia RamsaSite

17 Canaries Islands (Spain) Isla de La Pala Marine Reserve
18 Canaries Islands (Spain) Isla Graciosa e Islotes del Norte de Lanzarote Marine Reserve
19 Canaries Islands (Spain) La RestingMar de las Calmas (Isla de el Hierro) Marine Reserve
20 Cabo Verde Salinas of the English Port (Salibe®orto Inglés) RamsaSite

21 Cabo Verde Santa Luzia Naturereserve
22 Cabo Verde llheu Baluarte Naturereserve
23 Mauritania Banc d'Arguin NationalPak

24 Mauritania Cap Blanc Naturereserve
25 Mauritania Parc National du Diawling NationalPak

26 Mauritania Chat Tboul RamsaSite

27 Senegal Delta du Saloum Ramsasite

28 Senegal Gueumbeul RamsaSite

29 Senegal Abéné MPA

30 Senegal JoalFadiouth MPA

31 Senegal Kayar MPA

32 Senegal SaintLouis MPA

33 Senegal Poponguine Naturereserve
34 Sengal BasseCasamance NationalPark
35 Senegal lles de la Madeleine NationalPark
36 Senegal Kalissaye Special Reserve
37 Sengal Langue de Barbarie NationalPark
38 Gamba TanijiBijol Island Naturereserve
39 Gambia Baobolon Wetland Reserve Naturereserve
40 Gambia Tanbi Wetlands Complex NationalPark
4 Gambia Niumi National Park NationalPark
42 Gambia Kiang West NationalPark
43 GuineaBissau Lagoa de Cufada Ramsasite
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441
442
443
444
45
46
47
48

49
50
51
52

Guirea-Bissau
Guirea-Bissau
Guirea-Bissau
Guirea-Bissau
Guirea-Bissau
Guirea-Bissau
Guirea
Guinea

Guinea

Guirea
Guinea
Guinea

Guinea

Archipel Bolam#ijagos
Jodo Vieirdoilao Islands
Orango
Urok
Cantanchez
Rio Cacheu Mangroves
lle de Loos
lle Alcatraz

lles Tristao

Rio Kapatchez
Rio Pongo
Konkouré

lle Blanche

Ramsasite
NationalPark
NationalPark

MPA

NationalPark
NationalPark
Wildlife Sanctuary

Naturereserve

Communutarwaturereserve

communautaire
Ramsasite

Ramsasite
Ramsasite

Ramsasite
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