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Abstract 
This paper presents an overview of the Mangrove of Niger Delta region. It highlights the high 
ecological and economic values of the mangroves and the threats to its livelihood sustainability 
status and biodiversity conservation across the region. Mangrove ecosystems support industrial 
and subsistence activities in Nigeria and are critical for food security for many living in abject 
poverty in the coastal zone. Despite the Niger Delta’s value and benefits, the diversity and 
richness of its mangrove vegetation are threatened by deforestation due to urban development and 
erection of coastal infrastructure, unsustainable timber extraction for fish smoking, degradation 
due to pollution from pesticides and fertilizers as well as from hydrocarbon and gas exploitation. 
Therefore, there is a need to step up sustainable management of this vital coastal ecosystem which 
could be achieved by participatory management involving all stakeholders, especially the local 
communities.  
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Introduction 
Mangroves are coastal forests found in sheltered estuaries and along river banks and 
lagoons in the tropics and subtropics. The term ‘mangrove’ describes both the ecosystem 
and the plant families that have developed specialized adaptations to live in this tidal 
environment (Tomlinson, 1986). Mangroves are found in almost all countries along the 
west and east coasts of Africa, spreading from Mauritania to Angola on the west coast, 
and from Egypt to South Africa on the east coast, including Madagascar and several other 
islands (FAO, 2007).  
 
In addition to providing a range of products that people need, including building 
materials, firewood, tannins, fodder and herbal medicines, mangroves are of invaluable 
local and global ecologic, economic and social importance (FAO, 1994). Mangroves 
serve as breeding and feeding grounds for many species of fish, mollusks, crustaceans 
and birds (Saenger, 2002). They actively contribute to maintenance of biodiversity, 
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climate stabilization and sequestration of carbon dioxide emitted from natural or 
industrial sources. Indeed, the oceans and seas occupy three quarters of the globe, and 
this tidal marsh ecosystem occupies nearly 18.1 million ha in the world, with 3.2 million 
ha (19 percent) in 26 countries in Africa and 195,000 ha on the 402 km shoreline of 
Cameroon. Mangroves effectively protect us from two of the main climate-related risks 
of coastal areas, namely erosion and flooding. 
 
It has been established that carbon sequestration is higher in mangroves than other types 
of tropical forests and that the protection of these ecosystems provides multiple benefits 
(environmental, economic, social, cultural) that should be promoted and managed in a 
sustainable manner. However, it is regrettable that the level of knowledge about changes 
in coverage and degradation of mangrove ecosystems is low and that the accounting of 
carbon stocks is still in the embryonic stage. However, mangroves provide essential 
ecosystem goods and services, from carbon sequestration potential to biodiversity 
conservation. These ecosystems nurture and enrich coastal fisheries; they trap nutrients 
and sediments and provide shoreline stabilization, thus protecting coastlines and coastal 
dwellers from tropical storms, flooding and erosion. Coastal mangrove ecosystems play a 
critical role in global climate change adaptation and mitigation strategies. Their high 
carbon storage and sequestration potential, and the high value of the multiple benefits 
they provide make them important coastal habitats, which warrant protection and 
conservation (Ajonina et al., 2014). 
 
Pollution in the Niger Delta region is largely due to industrialization: petrochemical 
industrial waste discharge, oil spills, gas flaring etc. Accumulation of contaminants to 
hazardous levels in aquatic biota has become a problem of increasing concern (Idodo–
Umeh, 2002; Adeyemo, 2003, 2008). It is of paramount importance that a constant 
assessment and monitoring of the health of the aquatic system in Niger Delta be carried 
out.  
 
Mangrove of Niger Delta 
The Niger Delta is located in Southern Nigeria. It is Africa’s largest delta and the third 
largest world mangrove forests after India and Indonesia (Macintosh and Ashton, 2003). 
It is also West and Central Africa’s most extensive wetland (Akegbejo-Samson and 
Omoniyi, 2009). It covers about 70,000 square kilometers. About one third of the delta 
consists of wetlands (Spalding et al, 1997). The region extends from Aboh (5°33’49”N 
and 6°31’38” E) in the north to palm point (4°16’22”N and 6°05’27”E) in the south. The 
east-west limit is between Benin River estuary (5°44’11”N and 5°3’49”E) in the west and 
Imo River estuary (4°27’16”N and 7°35’27”E) to the east (NDES, 1997). The region is 
endowed with a rich mosaic of fragile, sensitive and diverse ecosystems (Akegbejo-
Samson and Omoniyi, 2009; Fabiyi, 2011). The rainfall pattern of the area is seasonal, 
characterized by wet season, which lasts between March and October in most parts of the 



574    38th Annual Conference of Forestry Association of Nigeria (FAN) 
 

region except in the coastal area where it rains all year round. The dry season begins in 
November and ends in February. A short dry season usually interrupts the wet season in 
late July or August. Mean annual rainfall ranges from about 4000 mm in the coastal areas 
to 1500 mm in the northern part of the region. Temperatures are generally high and 
relatively constant all year round. Average monthly maximum and minimum 
temperatures vary from 28°C to 38°C and from 21°C to 23°C, respectively (NDDC, 
2005). 
 
The primary economic activities in most of the rural communities in the study area 
include peasant farming, petty trading and fishing. Shifting cultivation (slash and burn), 
which involves cultivating a piece of land for a number of years and then abandoning it 
for a more fertile land, is traditionally practiced in the area. Some cash crops grown in the 
area include oil palm (Elaeis guineensis), cacao (Theobroma cacao), cassava (Manihot 
esculenta) and rubber (Hevea brasiliensis). 
 
Mangrove swamps in Nigeria stretch along the entire coast and are found in nine of the 
36 states. The largest extent of mangroves is found in the Niger Delta between the region 
of the Benin River in the west and the Calabar, Rio del Rey estuary in the east. A 
maximum width of 30 to 40 kilometres of mangroves is found on the flanks of the Niger 
Delta, which is a highly dynamic system. The lagoons of Lagos and Lekki dominate the 
coastal systems in the west. Both lagoons are fringed by mangroves and backed by 
swamp forests. In the far east of the country there is a second major delta/estuary system 
associated with the Cross River, which has a considerable mangrove area extending in a 
belt of 7-8 kilometres on both sides of the estuary and up to 26 kilometres in the deltaic 
zone at the head of the estuary (FAO, in press). 
 
The Niger Delta is unique in Nigeria because it is the home of Nigeria’s oil industry, with 
its attendant environmental hazards such as water, land and air pollution which pose great 
challenges to economic development of the Niger Delta. This paper therefore, presents an 
overview of the Mangrove of Niger Delta region: its ecological values and threats to its 
livelihood sustainability and biodiversity conservation. It also presents the current 
condition and the need for conservation. 
 
Ecological Importance of Mangrove of Niger Delta Region 
Macintosh and Aston (2003) consider mangrove resources to be underutilized but also 
poorly managed. Mangrove ecosystems support industrial and subsistence activities in 
Nigeria, and are critical for food security for many living in abject poverty in the coastal 
zone. Mangroves produce a broad range of closely linked socio-economic and economic 
benefits. The main types of socio-economic benefits include: 
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Direct Benefits 
1. Petroleum and natural gas: 90 percent of foreign exchange earnings of Nigeria are 

from petroleum over the last 15 years (Macintosh and Ashton, 2003). 
2. Provision of fuelwood: commercial exploitation of wood for poles, pulp and paper 

in 1988 was estimated at 10 to 750 million cubic metres (Macintosh and Ashton, 
2003). At a subsistence level, mangrove wood is used for fish stakes, fish traps, boat 
building, boat paddles, yam stakes, fencing, carvings, building timber and fuel 
(Carrere, 2002). 

3. Providing fodder for browsing animals, particularly during drought 
4. Provision of traditional medicines and tannins etc. 
5. Provision of pharmaceutical and genetic resources 
6. For Apiculture purpose 
7. Shellfish resources: the use of periwinkle shells in place of stones/chippings for 

mixing concrete for production of concrete. Use of oyster shells for the production 
of native chalk and lime for the treatment of acidic mangrove soils for crop 
production (Ohimain, 2006a). 

8. Aquaculture: Fishing is an important activity in most mangrove areas (FAO, in 
press). The inhabitants of historical settlements in the Niger Delta depend on fish 
(up to 100 per cent of dietary protein) (Macintosh and Ashton, 2003). However, it 
has also been reported that the soil characteristics of mangrove swamps are not 
suitable for aquaculture, because of high acidity (Macintosh and Ashton, 2003). 

9. Job and income opportunities through recreation and tourism: Tourism: not 
currently well developed in Nigeria, however, there are places where mangrove 
areas are being reclaimed for development of tourist infrastructure (Macintosh and 
Ashton, 2003). 

10. Aesthetic and landscape value for local communities 
 
Indirect Benfits 
1. Support to off-site fisheries 
2. Biological support of off-site habitats and species 
3. Shoreline protection function: the use of mangrove peaty soil for the embankment 

of eroding shorelines/creek banks 
4. Sediment regulation and accretion 
5. Mangrove soils have been found to be a major reservoir of organic carbon: 

Mangroves provide high carbon storage and sequestration potential and the high 
value of the multiple benefits they provide make them important coastal forest 
ecosystems to consider including in national Reducing Emissions from 
Deforestation and forest Degradation (Donato et al., 2011) 

 
Other mangrove functions: There are various other mangrove functions for which there 
is little data available and where the relationships are complex. This includes for example 
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a water quality control and waste assimilation function, storm protection, nutrient control, 
groundwater control and microclimatic stabilization. Although all are important roles, 
they do not provide significant measurable economic values compared to the other values 
discussed above.  
 
Non-use values: Mangroves potentially have an additional value to a range of different 
people through their maintenance alone. The value will relate to a whole range of features 
and attributes of mangroves, and in particular people wanting to maintain biological 
diversity, local heritage and culture, as well as a recreational, aesthetic and 
multifunctional resource.  
 
Motives for non-use values that individuals may hold include the following: 

 that they can potentially use mangroves at some time in the future (option value); 
  that future generations can benefit from mangroves (bequest value); and 
 that they will benefit just from the knowledge that the mangroves continue to exist 

even if they never use them themselves (existence value). 
 
Biodiversity of Mangrove of Niger Delta Region 
All of the eight mangrove species found in West Africa are found in Nigeria and they 
includes: 

Acrostichum aureum, Avicennia germinans, Conocarpus erectus, Laguncularia 
racemosa, Rhizophora mangle, Rhizophora harrisonii, Rhizophora racemosa and Nypa 
fruticans. 

In the lagoons and deltas, Rhizophora racemosa is the dominant species. It is the pioneer 
at the edge of the alluvial salt swamp; R. harrisonii dominate in the middle zone and R. 
mangle are most common on the inner edge, while Avicennia germinans is mostly 
restricted to relatively higher salinity zones, especially at the river mounts opening into 
the ocean and mangrove forests adjacent to coastal beach ridges bordering the Atlantic 
Ocean (Ohimain, 2006b). In the estuaries, the species composition may be different. 
Here, Nypa fruticans, an introduced species, becomes more abundant. Mangroves in 
Nigeria generally do not exceed 10–12 metres in height, but extreme specimens may 
reach more than 40 metres, in particular at the creek edges and other areas containing 
recently deposited alluvium (Ohimain, 2006b).  
 
Threats to Livelihood Sustainability and Biodiversity Conservation of Mangrove of 
Niger Delta 
Despite the Niger Delta’s value and benefits, the diversity and richness of its mangrove 
vegetation are threatened by deforestation due to urban development and coastal 
infrastructure, unsustainable timber extraction for fish smoking, degradation due to 
pollution from pesticides and fertilizers, and from hydrocarbon and gas exploitation. 
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Clearance of mangroves for oil palm plantations, rising sea levels and erosion and 
increased sedimentation are also causing mangroves to recede in Central Africa (Ajonina 
et al., 2014). Since 2000, Central Africa has been losing its carbon-rich mangroves at a 
rate of 1.77 per cent per year; an estimated 77,100 hectares were lost across the region 
over a period of just one decade (Ajonina et al., 2014). 
 
Status of Nigeria’s Mangrove (1980-2006) 
 
Table 1: Mangrove area estimates in Nigeria 

Source Year  1980  1990  1997  2000  2005  2006 
Area (km2)  9 990  9 980  11 134  9 970 9 970 7 386 
 

Source: UNEP, 2007 
 
Table 2: Description of Nigeria’s Mangrove 
Land area (km2) 910 770 
Coastline (km)  3 121.9 
Population (‘000)  131 530 
Population density (per km2)  142 
Annual population growth rate (%)  2.09 
Number of mangrove species in country  8 
Total mangrove area (km2) 7 386 
% of African mangrove cover  22 
Estimated change 1980-2006  Moderate decline 
Mangrove area falling within protected areas [%]  3.4 

Source: UNEP, 2007 
 
Table 3. Land use/cover gain/loss analysis. 
Land use/cover 1987 

(km2) 
2002 
(km2) 

2013 
(km2) 

Average annual rate of change 
(%) 

1987-2002 2002-2013 1987-2013 
Wetland  632.94 781.90 970.86 0.02 0.05 0.02 
Waterbody 408.82 401.78 106.47 -0.00 -0.07 -0.03 
Forest  9522.70 6901.65 5076.26 -0.02 -0.04 -0.02 
Sandbar  61.82 83.66 157.81 0.02 0.14 0.06 
Exposed 
surface/settlement 

2498.31 6010.85 3463.04 0.09 0.04 0.01 

Cropland/secondary  
Vegetation 

9796.09 8740.05 13140.26 -0.01 0.03 0.01 

Source: Enaruvbe and Atafo (2014)  
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Figure 1: Land use/cover gain/loss between 1987 and 2013 
Source: Enaruvbe and Atafo (2014)  
 
According to Enaruvbe and Atafo (2014), the rate of wetland change consistently 
increased between 1987 and 2013 (Table 3). Also, wetland was 633 km2 in 1987, 782 
km2 in 2002 and 971 km2 in 2013. This shows an increase of 23.5% (0.02% per year) 
between 1987 and 2002 and 24.2% (0.05% per year) between 2002 and 2013 (Table 3). 
The average rate of change for the entire 26-year period was observed to be 0.02% per 
year. Similarly, exposed surface/settlement was 2498 km2 in 1987, 6011 km2 in 2002 and 
3463 km2 in 2013, while cropland/secondary vegetation was 9796 km2 in 1987, 8740 km2 
in 2002 and 13140 km2 in 2013. This shows that exposed surface/settlement is increasing 
at a decreasing rate. It is, however, increasing at a rate above average. Cropland/ 
secondary vegetation on the other hand are lost at the rate of 0.01% per year between 
1987 and 2002. It, however, gained between 2002 and 2013 at an average rate of 0.03% 
per year. 
 
Similarly, sandbar showed a consistent rise in the rate of increase between 1987 and 
2013. It gained an average of 0.02% per year between 1987 and 2002 and 0.14% per year 
between 2002 and 2013. Water body and forest categories declined during the period 
between 1987 and 2013. The area occupied by water reduced from 408 km2 in 1987 to 
402 km2 in 2002. The rate of loss observed for water body was 0.07% per year between 
2002 and 2013. This value is greater than the average rate for the entire period of the 
study, which was 0.03% per year. Similarly, forest declined by 2,621 km2 between 1987 
and 2002, a rate equal to the average for the entire period of study (0.02% per year). 
However, the rate of forest loss increased to 0.04% per year between 2002 and 2013. The 
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total amount of mangrove area lost to urbanization, industrialization and agriculture, as 
well as impacts from timber and petroleum exploitation greatly affect mangrove 
biodiversity (Diop, 1993). 
 
Threats to Biodiversity Conservation in the Niger Delta 
Though oil exploration from coastal areas of the Niger Delta is an economically 
important activity in Nigeria, there are significant associated environmental threats such 
as oil spill, gas flaring and installation of infrastructure (Isebor and Awosika, 1993; 
NDES, 1997). Oil and gas installations are spreading throughout the central and western 
parts of the Niger Delta (FAO, in press). Over the last 30 years, seismic lines have been 
placed in the Niger Delta mangrove forests (Ohimain, 2001). Other activities linked to oil 
exploration that affect mangrove habitats, for example, the development of oilfield 
infrastructure in the mangrove areas of the Niger Delta requires dredging and/or 
vegetation clearance and creation of canals to enable navigable accesses and sand filling, 
all these have their consequent effects on biodiversity in the region. During dredging, the 
soil, sediment and vegetation along the right of way of the proposed site are removed and 
typically disposed over the bank and in most cases upon fringing mangroves and then 
abandoned. The abandonment of the resulting dredged material has had a number of 
effects, including smothering of fringing mangroves, alteration of the surface topography 
and hydrology, acidification and water contamination, which has resulted in damage to 
vegetation and killing of fish and some other species, resulting in loss of biodiversity. 
Consequently, former mangrove areas have been converted to bare earth, grassland or 
freshwater forest after several years of natural weathering. The impacts of dredging on 
mangrove is far reaching because it affects almost all the various components of the 
ecosystems including the mangrove vegetation, benthic invertebrates, fisheries, plankton, 
wildlife, soil, sediment and water quality and ultimately the poor people who depend 
directly on the rich biodiversity of the mangrove ecosystem for survival (Ohimain, 2001; 
2003; 2004; Ohimain et al., 2002; 2005).One key area of concern is the rehabilitation of 
abandoned spoils. The practice of dumping and abandoning sulphidic dredged spoils 
along canal banks triggers a series of environmental problems leading to extreme 
acidification, heavy metal pollution, and general habitat degradation, which prevent the 
re-colonization of the sites by native species. The resultant spoil dumps remain bare for 
several years and then become colonized by invasive species. Later still, they may 
become attractive to the local population as sites for houses, fishing camps and home 
gardens, which are regarded as a positive impact, even though it has led to the emergence 
of communities dangerously close to oil and gas infrastructure (Ohimain et al., 2004). 
 
Oil Exploration and Sustainable Livelihoods of the Niger Delta Region 
According to Adeyemo et al. (2009), human populations in the Niger Delta were found to 
be predominantly farmers and fishermen, living off the rich alluvial farm lands and 
abundant surface water web that characterizes the basin. It was found out that the trees 
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and roots provide rich habitats for a wide variety of flora and fauna, much of which is 
only just beginning to be known and understood. The Niger Delta also has the greatest 
extension of freshwater swamps in Africa. The region's brackish creeks, bays and tidal 
pools are breeding grounds for the marine life, upon which many people depend for their 
livelihoods. It has been estimated that 60% of the fish in the Gulf of Guinea make use of 
the mangrove forests of the Niger Delta as their breeding ground (Adeyemo et al., 2009). 
Oil spillage has however, been found to be impacting the fisheries resources adversely 
(Akpofure et al., 2000) thereby affecting the means of livelihood of the people in the 
region. Aworawo (2000) commented that the economic conditions in the Niger Delta 
reflect unequivocally that poverty is endemic in the region and that it is getting worse as a 
result of oil pollution of the coastal water that provides fish consumed by the people.  
 
Conclusion and Recommendations 
This paper reported the benefits of Nigerian Niger Delta mangroves (both the direct and 
indirect benefits) and the threats to their contribution to sustainable livelihood and 
biodiversity conservation. Oil exploration started in the Niger delta of Nigeria without a 
comprehensive, strategic plan, which would have protected its natural resources. Many of 
the oil facilities and operations are located within sensitive habitats – including areas vital 
to fish breeding, sea turtle nesting, mangroves and rainforests; that have often been 
severely damaged, thereby leading to increased biodiversity loss and poverty (Akegbejo-
Samsons and Omoniyi, 2009).  
 
In view of all these, it is advocated that mangrove deforestation should stop and losses in 
this ecosystem be reversed through the restoration of associated fauna and flora lives and 
biomes. There is also the need to arrest further losses of coastal and marine resources, 
and building on opportunities to manage the resources that remain in a sustainable way 
within clearly defined objectives. Therefore, there is a need to step up sustainable 
management of this vital coastal ecosystem using participatory management principles 
where all stakeholders, especially the local communities, are involved.  
 
There is also the need to embark on major ways to stem mangrove destruction not only in 
Nigeria but in the entire Sub Saharan Africa (SSA). Some of the recommendations 
include conducting local workshops particularly with some Non-Governmental 
Organisations (NGOs) and other stakeholders as well as government agencies to adopt 
and adapt various management strategies in addressing the issue of threat to the 
environment and biodiversity of the Niger Delta region. 
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