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Abstract (in less than 150 words) 

The continental shelf west of Cape Three Points in Ghana is an area that has been identified as having 

prevailing favorable oceanographic conditions such as right temperature, salinity and nutrient-rich 

upwelling waters suitable for high productivity of fish food (phyto- and zooplankton). The upwelling 

environment is also suitable for the production of main groups of pelagic fish, i.e., sardinellas, anchovies, 

carangids and scombrids, and other species including cetaceans which feed and also spawn there. The 

area serves as resting, spawning and feeding grounds for the round sardinella, a resource which is shared 

between Ghana and Côte d’Ivoire, and to some extent, Togo and Benin at various times of the year. The 

Marine Area off Cape Three Points, Ghana has been earmarked to be considered as Marine Protected 

Area to protect important biodiversity and marine resources of socio-economic importance, thus assist to 

build up fish stocks. 

 

Introduction 

(To include: feature type(s) presented, geographic description, depth range, oceanography, general 

information data reported, availability of models) 
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Ghana is situated in the Gulf of Guinea, West Africa, between the Republic of Togo to the east and the 

republic of Côte d’Ivoire to the west. Its  within longitudes 3° 5’ W and 1° 10’ E and latitudes 4° 35’ N and 

11°N. The coastline of Ghana is about 550 km long, giving the country an Exclusive Economic Zone (EEZ) 

of over 218,000 km2 and a continental shelf area of  around 23,700 km2 (Koranteng, 1984; EPA, 2004) 

The coastal area of Ghana is generally low lying and not more than 30 m above sea level, with a narrow 

continental shelf extending outward to between 20 and 35 km except at Takoradi where it reaches up to 

90 km. Ghana’s coastline has been categorized into 3 geomorphic units, West Coast, Central Coast and 

East Coast (Ly, 1980). The West Coast covers 95 km of stable shore line that extends from Ghana’s border 

with Côte d’ Ivoire to the estuary of the Ankobra River. The Central Coast consists of 321 km of shoreline, 

stretching from the estuary of Ankobra River near Axim to Prampram and finally, the East Coast which is 

made up of 149 kilometres of shoreline, extends from Prampram to Aflao at Ghana’s border with Togo on 

the east (Ly, 1980). There are about 100 coastal lagoons in Ghana of which five (5) have been designated 

as Ramsar sites (Armah and Amlalo, 1999; Finlyson et al., 2001). 

 

The proposed Ecologically or Biologically Significant Marine Area, hereafter  to be named “Marine Area 

off Cape Three Points, Ghana” falls within the West Coast. The proposed  area starts from New Town and 

extends to the estuary of the Whin River near Takoradi. Ghana is yet to designate any Ecologically or 

Biologically Significant Marine Area(s). It is envisaged that the declaration of this proposed area as EBSA 

would serve as the basis for the creation of Marine Protected Areas in the country. The area has also been 

identified as a potential Marine Protected Area by Ministry of Fisheries and Aquaculture Development 

(MOFAD, 2018) 

 

Brief on the Ghana’s Pilot Project entitled: “Ecosystem-based Approach to an Integrated Marine and 

Coastal Environment Management in Ghana” 

Background  

The Gulf of Guinea is of importance with respect to fishing, oil and gas  and maritime transport. The diverse 

biodiversity supports the livelihood and socio-economic development of both coastal communities and 

the country as a whole. However, the continuous flow of benefits from the marine and coastal ecosystems 

is being increasingly compromised by human activities. Ecosystem conservation measures within the 

region have been limited. The Ecosystem Based Approach to An Integrated Marine and Coastal 

Environment Management in Ghana pilot project, is part of the International Climate Initiative (IKI in 
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German) that the German Federal Ministry for the Environment, Nature Conservation, Building and 

Nuclear Safety (BMUB) is supporting on the basis of a decision adopted by the German Bundestag. The 

Convention on Cooperation in the Protection, Management and Development of the Marine and Coastal 

Environment of the Atlantic Coast of the West, Central and Southern Africa Region (Abidjan Convention) 

and GRID-Arendal of Norway are providing Technical Assistance to build capacity for ecosystem-based 

management of the marine and coastal environment within Abidjan Convention Region. This is being done 

under the “Marine Management in West Africa through Application” Pilot Project. Ghana, Benin and Côte 

d’Ivoire are the countries piloting the project under this Integrated Oceans Management Initiative. The 

Environmental Protection Agency is the implementing agency in Ghana and the Pilot Project is being 

carried out in the Ahanta West, Nzema East, Jomoro Municipalities and Ellembelle District in the Western 

Region of Ghana.  

The recent boom in the oil and gas sector in the Western Region of Ghana has led to accelerated 

development within the coastal and marine zone. The intensified and uncoordinated use of the coastal 

zone and the marine waters of Ghana by the petroleum, fisheries, tourism, mining and transportation 

sectors, as well as pressures from nearby land uses such as agriculture and human settlements has 

resulted in pollution, depletion of marine and coastal resources, marine and coastal use conflicts, 

etc. There have been reports of fishermen invading and fishing within the established safety zones set 

around offshore oil facilities resulting in conflicts between oil companies and artisanal fishermen. These 

incursions have impacted negatively on upstream petroleum operations and increase operational costs of 

oil companies. 

Critical fish stocks such as Sardinellas are currently dwindling with threats of total depletion due to over 

exploitation, use of illegal fishing methods and fishing gears, climate change effects, etc. There is 

inadequate data for marine fishery management and inadequate institutional capacity for monitoring and 

enforcement (MOFAD, 2015).  

The occurrence of invasive species such as Sargassum natans and S. fluitans, Eichhornia crassipes (Water 

hyacinth), and algal bloom in the coastal and marine waters poses a major threat to the country's 

biodiversity with severe negative impacts on the socio-cultural values and health of the nation leading to 

significant losses to the national economy.  

The Ahanta West, Ellembelle and Jomoro Nzema East Districts in the Western Region, present a typical 

example of an area within the country where such challenges as mentioned above associated with the 

management of shared coastal and marine resources is occurring. The “Ecosystem-Based Approach to an 

Integrated Marine and Coastal Environment Management in Ghana” project involves analyzing the marine 
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environment and allocating space for economic activities, as well as ecosystem services and conservation 

values in Ghana’s maritime area. The goal of the project is to contribute to sustainable economic growth 

by ensuring an integrated management of Ghana’s coastal and marine environment. The components of 

the project are as follows: 

i. Identify and describe Ecologically and or  Biologically Significant (marine) Areas (EBSAs) within the  

project area in the Western Region. 

ii. Prepare a state of marine environment report for the project area. 

iii. Develop a marine spatial framework (plan) for the project area. 

 

This document is the product of a desktop compilation of reports, studies, conference and seminar papers 

as well as personal communications with experts, and fishermen within the proposed area. The outcome 

was subjected to stakeholder validation in December in 2019 in Western Region – Ghana. In addition, the 

proposal was reviewed by in-country experts. 

 

Location 

(Indicate the geographic location of the area/feature. This should include a location map. It should state if 

the area is within or outside national jurisdiction, or straddling both. It should also state if the area is 

wholly or partly in an area that is subject to a submission to the Commission on the Limits of the 

Continental Shelf) 

 

The geographic coordinates for the proposed area are as follows: -  

Latitudes 5o 24’ and 4o 36’ North and Longitudes 3o 6’ and 1o 42’ West and extends into the EEZ 

of Ghana (Refer to Figure 1). 
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Figure 1: The Geographic Location of the Proposed EBSA. 
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Feature description of the proposed area 

(This should include information about the characteristics of the feature to be proposed, e.g. in terms of 
physical description (water column feature, benthic feature, or both), biological communities, role in 
ecosystem function, and then refer to the data/information that is available to support the proposal and 
whether models are available in the absence of data. This needs to be supported where possible with maps, 
models, reference to analysis, or the level of research in the area) 

 

Hydrography and Oceanography 

The water masses off the coast of Ghana are reported to flow under the influence of 3 current systems 

(Ofori-Adu, 1975, 1977, Bernacsek, 1986, and Mensah and Koranteng, 1988). These are the eastward 

flowing Guinea Current, which occurs on the surface from the coast to about 370 km offshore; a small 

westward Guinea Counter Current which lies beneath the Guinea Current; and the westward flowing 

South Equatorial Current which is located offshore beyond 370 km (Bernacsek, 1986 and Armah, 1987). 

During certain periods of the year, the Guinea Current is shifted southward. This leaves the inshore waters 

under the influence of the westward flowing Guinea Counter Current alone. Further offshore, the 

direction of the South Equatorial Current is sometimes reversed eastward between January - March and 

October – November (Bernacsek, 1986).  

 

On the continental shelf, a warm surface tropical water of variable salinity exists at separate periods for 

more than two thirds of the year, extending to a depth of 30 – 40m. This water rests on the cold Southern 

Central Atlantic Water, which is of high salinity. The depth of the thermocline oscillates between 10 – 40m 

(Ofori-Adu, 1977). The vertical oscillation of the thermocline has been associated with four hydrographic 

regimes according to Ofori-Adu (1975) and Schneider (1990). These hydrographic regimes are:  

• A short cold season, lasting for about 3 weeks between mid-December and January or early 

February, when Sea Surface Temperatures (SST) are less than 26.5
o
C; and surface salinities are 

greater than 35.0‰. 

• This is followed by a long warm season from February to May, when SST is more than 27.0
o
C and 

surface salinities are less than 35.0‰. 

• After this, comes a long cold season with SST less than 25.0
o
C and surface salinities greater than 

35 ‰. This period lasts from June to September or early October. 

• Then comes a short warm season, when SST is higher than 27.6
o
C and surface salinities are less 

than 35‰. This period lasts from late October to mid-December. 
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During the warm periods of stratification, the thermocline is well defined, and this prevents interchange 

between the surface and the nutrient-rich bottom layers of water (Ofori-Adu, 1977). The surface layers 

are consequently depleted of nutrients which reduces plankton production, and pelagic fish are confined 

to the cold water below the thermocline (Mensah, 1973). The cold seasons are characterized by the 

upwelling of cold nutrient-rich underlying water, which replaces the warm layers on the surface of the 

continental shelf. This enhances biological activity in surface waters, leading to high plankton production, 

which attracts large schools of pelagic fish (Mensah and Koranteng, 1988), forming the basis of a very 

important seasonal artisanal fishery along the coast.  

 

In the marine environment of Ghana, it is estimated that 392 marine species of organisms comprising 347 

fish species belonging to 82 families, exist (Ministry of Environment and Science, 2016). Marine fish 

production in Ghana has been assessed as among the highest in the Western Gulf of Guinea and this has 

been attributed to the occurrence of the seasonal upwelling events which tend to promote biological 

productivity in the region (Kwei and Ofori Adu, 2005). Sardinella catches have been the ‘backbone’ of 

Ghana’s fisheries for decades (Koranteng, 1993) with the species constituting at least 40% of the artisanal 

catch. High landings of pelagic fishes e.g., Sardinellas, Anchovies and Mackerels, constitute a significant 

proportion of the total annual catch.  However, landings of pelagic fishes, have fluctuated from year to 

year due to periodic high variation in abundance as result of environmental (climate) and/or 

anthropogenic factors. 

 

In Ghana, pelagic group includes fishes from the taxonomic families Engraulidae, Clupeidae, Carangidae, 

Scombridae, Sphyraenidae and Trichiuridae. The demersal fishes include commercially important families 

such as Sciaenidae, Haemulidae/Pomadasyidae, Serranidae, Sparidae, Lutjanidae, Merlucciidae, 

Lethrinidae, Ophidiidae and Ariidae. Fish stock assessment surveys conducted in Ghanaian waters, have 

shown the occurrence of the main groups of pelagic fish, i.e., sardinellas, anchovies carangids and 

scombrids on the continental shelf west of Cape Three Points. The distribution over the years is depicted 

in Figures 3 - 7. The area offers the necessary oceanographic conditions such as suitable temperature, 

salinity and nutrient-rich upwelling waters which trigger high productivity of food (phyto- and 

zooplankton) for fish and other species including cetaceans which feed and also spawn (Krzelj, 1972; Binet 

1982, 1988; Binet and Marchal, 1993). Also, the round sardinella found within this area is a shared 

resource between – Ghana, Côte d’Ivoire, Togo and Benin (Marchal and Picaut, 1978). The place serves as 

resting, spawning and feeding grounds for the round sardinella at various times of the year. Figure 9 shows 

the seasonal distribution and movements of round Sardinella (Sardinella aurita) within the Gulf of Guinea. 
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Because the sardinella species, and cetaceans are migratory in nature, there is the need for the area to 

be protected and managed on a sustainable basis (See figures 9-11).  

 

Figure 3: Distribution of Sardinella species off  Côte d’Ivoire - Ghana 

(Source: Mehl et al., 2002) 

 

Figure 4: Distribution of Anchovies off  Ghana- Côte d’Ivoire 

(Source: Mehl et al., 2002) 
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Figure 5: Distribution of Sardinella species across the coastal waters of Ghana from Aflao to Half-Assini  

(Source: Toresen et al., 2016) 

 

Figure 6: Distribution of anchovy (Engraulis encrasicolus) across the entire coastal waters of Ghana from 

Aflao to Half-Assini.  

(Source: Toresen et al., 2016) 



 

 10 

 

 

Figure 7: Distribution of pelagic 1 species(Engraulis encrasicolus, Carangidae, Scombridae off Ghana in 

2017 (Source: Staby et al., 2017).  

 

 
Figure 8: Distribution of Sardinellas  off Ghana in 2017 (Source: Staby et al., 2017) 
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Figure 9: Map showing the Seasonal distribution and movements of Round Sardinella (Sardinella aurita) in the Gulf of Guinea (West) Division.  

(From Ansa-Emmim, 1976, In FRU/ORSTOM, 1976) Source: Brainerd, 1991) 
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Figure 10: Distribution of Sardinella spp in the Gulf of Guinea in September 

2000  

(Source: Aziable et. al., 2008) 

Figure 11: Distribution of Sardinella spp in the Gulf of Guinea in May/June 2004  

(Source: Aziable et al., 2008) 
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Figure 12: Map showing the migratory routes of whales and resting areas for small pelagics  within the Western Region -Ghana  

(adapted from Brainerd, 1991, Koné et al., 2017)
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Feature condition and future outlook of the proposed area 

(Description of the current condition of the area – is this static, declining, improving, what are the 
particular vulnerabilities? Any planned research/programmes/investigations?) 

 
Fishing takes place within this area. The area has some oil blocks which are currently under exploitation. 

With increasing anthropogenic activities, if measures are not put in place, this ecosystem may be 

destroyed. This would go a long way to affect the fishing industry or fishery sector not only in Ghana, but 

in neighboring countries as well. Generally, there have been reported declines in fish catch (Ministry of 

Fisheries and Aquaculture Development (MOFAD), 2015). Thus, a critical loss would have far reaching 

impacts on marine biodiversity as a whole.  

The proposed area has witnessed several surveys which have indicated that the fish resources, especially 

the sardinellas, are shared among Côte d’Ivoire, Ghana, Togo and Benin (Figure 3 and 4).  Also, research 

carried out in 2000 and 2004 indicated that sardinella spp were mainly distributed on the inner shelf of 

the Gulf of Guinea (Aziable et al., 2008) (see Figure 7 & 8). 

This area has been studied from the early 1960s to date by the Fisheries Commission (previously Fisheries 

Department under the Ministry of Food and Agriculture), various Universities in Ghana, Non-

Governmental Organisations such as Coastal Resources Center, Ghana Wildlife Society, and through 

international programmes like the EAF-Nansen Project of FAO. The proposed area is one of the areas 

earmarked to be considered as Marine Protected Area to protect important biodiversity and socio-

economic marine resources. It is envisaged that this area when protected would help to build up fish 

stocks. Also, the identified area exhibits feature that meet the Convention on Biological Diversity (CBD) 

criteria for EBSAs and has been proposed for consideration. 
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Assessment of the area against CBD EBSA Criteria  

(Discuss the area in relation to each of the CBD criteria and relate the best available science.  Note that a 
candidate EBSA may qualify on the basis of one or more of the criteria, and that the boundaries of the 
EBSA need not be defined with exact precision. And modeling may be used to estimate the presence of 
EBSA attributes. Please note where there are significant information gaps) 

 
CBD EBSA Criteria 

(Annex I to decision 

IX/20) 

Description 

(Annex I to decision IX/20) 

Ranking of criterion relevance  

(please mark one column with an X) 

Don’t 

Know 

Low Some High 

Uniqueness or rarity Area contains either (i) unique 

(“the only one of its kind”), rare 

(occurs only in few locations) or 

endemic species, populations or 

communities, and/or (ii) unique, 

rare or distinct, habitats or 

ecosystems; and/or (iii) unique 

or unusual geomorphological or 

oceanographic features. 

   X 

Explanation for ranking 

• The area is characterized by seasonal coastal upwelling (Ofori-Adu,1975) resulting in high 

primary productivity and availability of plankton and fish to support the food chain.  

• The upwelling event is unique  as it occurs along a zonal coast, in contrast to the other eastern 

boundary upwelling regions where upwelling occurs along a meridional coast through Ekman 

transport (Koné et al., 2017).  

• In addition, the area serves as resting and spawning  area for small pelagics such as Sardinella 

aurita, S. maderensis (Sardinellas), anchovy, Scomber japonicus and S. scombrus (mackerels) 

(Strømme, et al., 1981, Brainerd,1991, Binet and Marchal, 1993, Koranteng & MaGlade, 2000, 

Mehl, et al., 2002, Mehl et al., 2004, Mehl et al., 2005, Toresen et al., 2016, Staby et al., 2017). 

• This area is part of migratory routes for small pelagics and some marine mammals i.e., whales, 

dolphins.  (Castro et al., 2017). 

• The area is suitable for feeding and nesting or calving of marine mega fauna including marine 

mammals during the upwelling period.  

Special importance Areas that are required for a     
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for life-history stages 

of species 

population to survive and thrive.  X 

Explanation for ranking 

• The area experiences critical oceanographic conditions (temperature, salinity and food) for 

spawning by small pelagics (e.g., Sardinellas, Anchovy, Mackerels, etc.) feeding and calving of 

marine mammals and serves as nursery grounds (Strømme, et al., 1981, Brainerd,1991, Binet and 

Marchal, 1993, Koranteng & MaGlade, 2000, Mehl, et al., 2002, Mehl et al., 2004, Mehl et al., 

2005, EPA, 2015Toresen et al., 2016, Staby et al., 2017). 

• Due to the uniqueness of this upwelling system, S. aurita, one of the most abundant small pelagic 

fish in the region, has adapted its reproductive cycle to these particular environmental conditions 

and period (Strømme, et al., 1981; Binet and Marchal, 1993;  Koranteng & MaGlade, 2000; Mehl, 

et al. 2002; Mehl et al, 2004; Mehl et al, 2005; Toresen et al., 2016, Staby et al., 2017). 

• In the 0 - 30 m depth area the oceanographic conditions (optimal temperature and salinity)  are 

suitable for spawning and larvae survival. This is a crucial stage in the life cycle of the fish.  

• The route supports a critical life stage of the spawning adults. 

Importance for 

threatened, 

endangered or 

declining species 

and/or habitats 

Area containing habitat for the 

survival and recovery of 

endangered, threatened, 

declining species or area with 

significant assemblages of such 

species. 

  X  

Explanation for ranking 

• The seasonal upwelling in this area triggers the availability of food that is needed for sustaining 

the declining small pelagic stocks (FSSD Annual Report, 2016).  

• The area is important for sustaining the declining stocks of small pelagics, through the availability 

of food for feeding and spawning by S. aurita which is the backbone of the artisanal fishery in 

Ghana (Strømme et al. 1981, Aman et al., 1995, Koranteng & MaGlade, 2000, Mehl, et al., 2002, 

Mehl et al., 2004, Mehl et al., 2005, Toresen et al., 2016, Staby et al., 2017). 

• The protection of this habitat is important for enhancing recruitment into the Sardinella fishery 

in the region. 

• This area is significant for the life cycle of declining Sardinella and could help replenish the stock 

in Ghana and the sub-region (Fisheries Commission Annual Report, 2017).  
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• Over exploitation has resulted in significant biomass reduction of Sardinellas (Fisheries 

Commission Annual Report, 2017). 

• Over eighteen (18) mammal species overwinter in the area (Van Waerebeek et al., 2009) some of 

which are Vulnerable (Sperm whale) and Endangered (Sei whale) according to IUCN.  

Vulnerability, 

fragility, sensitivity, 

or slow recovery 

Areas that contain a relatively 

high proportion of sensitive 

habitats, biotopes or species that 

are functionally fragile (highly 

susceptible to degradation or 

depletion by human activity or 

by natural events) or with slow 

recovery. 

   X 

Explanation for ranking 

• As indicated above, the area serves as spawning and resting areas for the sardinella stock, calving 

grounds for cetaceans, some of the cetaceans found in the area are considered vulnerable by 

IUCN hence the need to protect this unique ecosystem.  

• Also, the area serves as habitats for vulnerable species such as the West African Manatee 

(Trichechus senegalensis) [(Roth & Waitkuwait, 1986; Powell, 1996; Enstua-Mensah & Ankudey, 

1995) as cited by deGraft-Johnson et al., (2010)].  

• The ecosystem within this area is susceptible to anthropogenic activities such as fishing, including 

the use of illegal fishing methods (light, dynamite, etc.), and also pollution, and oil and gas 

exploration.  

• The area is important for the recovery of the round sardinella species (spawning/breeding) which 

is currently overfished.  

• Climate is changing at a fast rate with no apparent mitigation in sight and can therefore impact 

the upwelling in the area.  

Biological 

productivity 

Area containing species, 

populations or communities with 

comparatively higher natural 

biological productivity. 

   X 

Explanation for ranking 

• The upwelling enhances biological production which increases food supply for marine organisms. 
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• The area offers the necessary oceanographic conditions (such as suitable temperature, salinity 

and nutrient-rich upwelling waters) which trigger high productivity of food (phyto and 

zooplankton). Fish and other species including cetaceans are attracted to this high productivity to 

feed and also spawn (Krzelj, 1972, Strømme et al. 1981, Binet (1982, 1988); Binet and Marchal, 

1993., Aman et al., 1995, Koranteng & MaGlade, 2000, Mehl, et al., 2002, Mehl et al., 2004, Mehl 

et al., 2005, Toresen et al., 2016, Staby et al., 2017). 

Biological diversity Area contains comparatively 

higher diversity of ecosystems, 

habitats, communities, or 

species, or has higher genetic 

diversity. 

   X 

Explanation for ranking 

• The area comprises of unique ecosystems, habitat and species assemblages with very high 

biological diversity.  

• Several species occur within the upwelling waters e.g., plankton, shrimps, Sardinellas, Bonga shad 

Mackerels, Anchovies which support the economy accounting for 5% of Ghana’s Agricultural 

Gross Domestic Product (FSSD, 2016),  

• Diverse benthic organisms are found within this area (e.g., Capitella capitata) (Coastal Resources 

Center and Friends of the Nation, 2011). 

• About eighteen (18) mammal species overwinter in the area (Van Waerebeek et al., 2009)  

Naturalness Area with a comparatively higher 

degree of naturalness as a result 

of the lack of or low level of 

human-induced disturbance or 

degradation. 

 X   

Explanation for ranking 

A lot of fishing activities take place within this area. 

 
Sharing experiences and information applying other criteria (Optional) 
 

Other Criteria Description Ranking of criterion relevance  
(please mark one column with an 
X) 
Don’t 
Know 

Low Some High 
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Add relevant 
criteria  
 

     

Explanation for ranking 
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