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Abstract 
Nigeria’s mangrove ecosystem is one of the largest and richest biodiversity reserves of the world. 
The main challenge in recent time is that its sustainability is threatened in view of its services to 
vast number of human dependents. The ecosystem has the highest biodiversity in the sea, 
contributing about 25% of biological productivity and more than 2,145 species of plants and 
mammals. All of the eight mangrove species found in West Africa are found in Nigeria: 
Acrostichum aureum, Avicennia germinans, Conocarpus erectus, Laguncularia racemosa, 
Rhizophora mangle, Rhizophora harrisonii, Rhizophora racemosa and Nypa fruticans. The fish 
species commonly found in this region are Ethmalosa fimbrata, Cammeronesis spp. Commercial 
shrimps and prawns found here are: pink shrimp (Penacus duorarum), salt water prawns 
(Newmatopalaema spp) among others. Firewood, charcoal, construction timber, fish traps, tanning 
compounds, dyes and medicinal products are few of the products from mangrove ecosystems that 
have been utilized for generations. The area estimates of the mangrove cover is declining and it 
has reduced by 26 % since 1980, while some claim the decline started with the oil boom of the 
early 1970s. A lot of factors have contributed to decline of the mangrove in Nigeria. The total 
amount of mangrove area lost to urbanization, industrialization and agriculture are of great 
concern in Nigeria. An intimate understanding of the livelihoods of communities that use 
mangroves, their product requirements, the linkages in relationships with the mangrove 
ecosystems is germane for its sustainability. A co-management process, involving all stakeholders 
from communities, conservation bodies and government institutions will further enhance 
sustainable utilisation and conservation of this important resource. 
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Introduction 
Mangroves are defined as tropical trees restricted to inter-tidal and adjacent communities 
(Tomlinson 1986). The morphological and eco-physiological characteristics of mangrove 
trees make them structurally and functionally unique. The standing crop of a mangrove 
forest is generally larger than other aquatic ecosystems (Alongi, 2002). Mangroves play 
an important role in nutrient cycling, nutrient export, sediment trapping and coastal 
protection, and act as breeding and nursery grounds for marine and estuarine organisms 
(Mumby et al. 2004).  
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Ukpong (2009) described mangrove plants as facultative halophytes of any of about 55 
species of trees, shrubs, ferns and palm found in the tropics and sub-tropics on river 
banks and along coastlines. Mangrove occurs where the average temperature of the 
coldest month is greater than 20oC and the seasonal range does not exceed 5oC. The 
plants are adapted to anaerobic conditions of both salt and freshwater environments. The 
mangrove roots extend through water and into bottom sediments while the leaves and 
branches rise several meters above high water level. The roots trap sediment in the 
brackish water environment and often have a filtering effect by removing solutes from 
the water. The trees and shrubs get the oxygen they require in the oxygen deficient silt 
bed through roots which protrude above the water at low tide and funnel the oxygen 
down to the rest of their silt-covered roots. They cover an estimated distance of 
180,000km2 worldwide and are most luxuriant around the mouth of large rivers and 
sheltered bays while according to Spalding et al (2010), mangrove forests occupy about 
15 million hectares of tropical and sub-tropical coastline worldwide and the forest 
account for only one percent of the total area of tropical forests. FAO (1992) submitted 
that mangrove forests cover an estimated area of 160,000km2 worldwide, with the largest 
forest in Brazil, Indonesia, Australia, Nigeria and Malaysia. According to Nwosu (2005) 
Nigeria’s mangrove ecosystem is one of the largest and richest biodiversity reserves of 
the world. Oyieke (1996) noted that the mangrove ecosystem has the highest biodiversity 
in the sea, contributing about 25% of biological productivity and more than 2,145 species 
of plants and mammals.  
 
The importance of mangrove generally cannot be over emphasized. Mangrove trees 
remained the most efficient photo synthesizers than almost any other plant. Mangrove 
forms a life support system for much of the tropical world’s coastal marine life (Russell 
1996). Equally, Quarto (2001) in a quarterly report of mangrove action project showed 
statistically that three-fourth of the tropical world’s fisheries depends upon mangrove 
forest. Mangroves also serve as fish nurseries and breeding grounds for finfish, crabs, 
shrimps, molluscs, and other sea life. Vast quantities of fallen leaf and branch fragments 
provide food for countless tiny marine creatures at the bottom of the global ocean food 
chain. They serve as important habitats for many endangered species such as manatees, 
American alligators, Bengal tigers and dark headed cuckoo. They constitute a major 
nesting site for multitudes of shore birds, rare and migratory birds, crab-eating raccoons, 
proboscis monkeys, fishing cats, and jaguars. Monitor lizards and mudskipper fish also 
utilize mangrove wetlands as habitat and source of food. Furthermore, Chan (1984) 
revealed that mangroves maintain water quality being that they are effective at filtering 
inshore pollutants and protecting fresh water sources from salt water intrusion. He further 
stressed that the mangrove ecosystem remain a source of valuable resources essential for 
the livelihood and survival of indigenous coastal people, which may include: sea food, 
fuel wood, construction materials, medicines, soaps, honey, oils, and tannins. Mangrove 
ecosystems are the greatest and often the only protein sources for millions of traditional 
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villagers worldwide. Mangrove poles are used for communication lines, foundation piles, 
local sign posts, the saplings and twigs are used for mud and thatch house construction 
because the wood is highly resistant to fungi and insect attack. Onofeghara (1986) 
observed that mangrove swamps have great potentials ranging from rice cultivation 
fishing and fish culture, shrimps culture, crabs culture, mangrove oyster culture to wood 
exploitation, mat and other craft products. In a related development, Mantra (1986) 
submitted that mangrove serves in the protection of shorelines from erosion and flood 
regulation, violent storms and hurricanes. Mangroves act as important filters to purify 
water and arable land, help prevent coastal degradation and sea grass beds from siltation; 
they act as protective buffers against dangerous storms and wave actions, preventing 
serious land loss, minimizing erosion and flooding. They act as carbon sinks and thereby 
lessen the impact of global warming. 
 
The mangrove forests of Nigeria are the largest in Africa and are the third largest in the 
world after India and Indonesia (Macintosh and Ashton, 2003). It 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. Total mangrove area in 
Nigeria is 7386 km2, which is 22% of African mangrove cover. The flora consists of trees 
and shrubs of few species. The common genus is Rhizophora; R racemosa, R harisonii 
and R. mangle. The dominant feature of mangrove is the stilt roots of Rhizophora 
species. Associated with these species are Avicennia africana and Lagunculeria 
racemosa. There are also palms, Prodococcus bateri, Ancistrophyllum opacum and the 
gregarious and aggressive Nypa frutican. All of the eight mangrove species found in 
West Africa are found in Nigeria: 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 mouths 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 
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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). Conocarpus erectus and other woody 
species that grow at the edge of the swamps may be associated with the main species, 
predominantly near the sea. Salt marshes and sea grasses interact with the mangrove 
forest to support the entire coastal zone. It is known to be part of the most complex 
vegetation which is the northernmost limits of the mangrove growth in the Cross River 
estuary (Ukpong, 1995). This complex plant community of wetland origin formed an 
ecological niche for reptiles, monkeys, birds, fishes, shrimps, molluscs, and other 
wildlife. Thus, it is often harvested for wood, fuelwood, tannin, leaves, fibres and dyes. 
Mangrove environment in particular is important for inland fisheries, serving as highly 
productive habitat for migratory shell and finfish. This wave of migration brought along 
changing perception of interaction with the environment. This scenario contributed 
immensely in the remaking of the greater part of the mangrove ecosystem. The fish 
species commonly found in this region are Ibat/Ekpai (Ethmalosa fimbrata), Bonga and 
flat Cameroon Sardine (S. Cammeronesis). Commercial shrimps and prawns found here 
are: pink shrimp (Penacus duorarum), salt water prawns (Newmatopalaema spp) among 
others. Barbosa et al. (2001) also submitted that products from mangrove ecosystems 
have been utilised for generations and these include firewood, charcoal, construction 
timber, fish traps, tanning compounds, dyes and medicinal products.  
 
Mangroves and Associated Economic Activities 
Anthropogenic activities cannot be left out in the mangrove ecosystem of Nigeria. The 
people inhabiting the area engage in artisan fishing and the cultivation of vegetables, 
cassava and maize at commercial and subsistence level. Fishing is done using nets while 
shrimp farming is also gaining popularity. Other activities include clearing/cutting down 
of the available mangrove forest or aquatic fauna for making ponds, logging and 
lumbering, harvesting of fuel wood for charcoal production and sales. Mangrove forests 
provide possibly the most direct and essential connection between life in the ocean and 
life on land. Wells et. al. (2006) found out that the annual economic value of mangroves, 
estimated by the cost of the products and services they provide has been estimated to be 
$200,000-$900,000 per hectare. 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. Key economically exploited resources in the 
mangrove regions include: Petroleum, and natural gas, sand and gravel, fishing and 
industrial shrimp farming. It has been reported that the soil characteristics of mangrove 
swamps are not suitable for aquaculture, because of high acidity (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) and tourism; this is yet to be well developed in Nigeria. Other uses include 
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clearance of mangroves for cash crops (palm oil, coconut), the use of mangrove peaty soil 
for the embankment of eroding shorelines/creek banks, and 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) is also prominent in the area. 
 
Threats and Change Phenomenon in Mangroves’ Ecosystems 
The area estimates of the mangrove cover is declining and according to Ohimain (2006a) 
it has reduced by 26 per cent since 1980, while some authors pointed out that the decline 
started with the oil boom of the early 1970s. A lot of factors have contributed to decline 
of the mangrove in Nigeria however of greater concern is the total amount of mangrove 
area lost to urbanization, industrialization and agriculture, as well as impacts from timber 
and petroleum exploitation. Exporting oil from coastal areas is an economically important 
activity in Nigeria, but 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 spread throughout the central and western parts of the 
Niger Delta. Over the last 30 years, seismic lines have been placed in the Niger Delta 
mangrove forests (Ohimain, 2001). The development of oilfield infrastructure in the 
mangrove areas of the Niger Delta requires dredging, vegetation clearance and creation 
of canals to enable navigable accesses and sand filling. 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 aquatic life. 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, 2005). 
 
One key area of concern is the rehabilitation of abandoned spoils. The practice of 
dumping and abandoning sulphuric 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 
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close to oil and gas infrastructure (Ohimain et al., 2004). Mangrove loss also occur as a 
result of coastal erosion and deforestation for commercial timber trade and subsistence-
level use of wood products such as fuelwood, fish processing and construction timber. 
Disposal of municipal solid wastes into the waterways is threatening the peri-urban 
mangroves especially in major cities/towns like Lagos, Port Harcourt, Warri and 
Yenagoa. Non-biodegradable wastes, particularly plastic and nylons that are carried into 
the mangroves during high tides are often stranded on the mangrove pneumatophores as 
the tide recedes (Ohimain, 2006b). Other activities that are inimical to sustainable 
mangrove forest are: lack of data and information, poor coordination by responsible 
government departments and poor collaboration between stakeholders (Macintosh and 
Ashton, 2003); the use of poison and dynamite for fishing, siltation, erosion, construction 
of embankments, and growing population pressure in the coastal zone (Isebor and 
Awosika, 1993); encroachment of exotic plants. 
 
Recent events show that there is growing friction between the communities of the Niger 
Delta, the government and the oil companies because of lack of equity of benefits 
received. This is exacerbated by the extreme levels of food insecurity and poverty in 
these communities (Ohimain, 2006b). When oil spills occur, local water sources are 
contaminated, which may results in sickness and death among residents of nearby areas. 
Fisheries resources are reduced when habitat is degraded from oil coating the breathing 
roots of mangroves (MAP, 2000). In their Poverty Reduction Strategy Paper, published in 
2004, Nigeria listed mangroves under “Conservation of unique habitats”, detailing the 
importance of the ecosystem for livelihoods and a strategy to combat threats to it by 
monitoring industries, conduct impact assessments and strengthening law enforcement 
(Nigerian National Planning Commission, 2004).  
 
Conclusion 
The impacts of mangrove utilisation are unclear nevertheless, it is evidently clear that 
livelihood sustainability in the zone is contingent on the availability and continuous 
supply of the goods and services provided by the habitat. An assessment of the degree of 
use of forest products rated mangrove use has not been significant for all products 
(Lawes et al. 2004). These findings have relevance to the conservation and management 
of mangroves, particularly unprotected mangroves that are subject to high utilisation 
pressures. Sustainable management can be achieved through understanding mangrove 
tree biology and the characteristics of mangrove tree utilisation, and through providing 
locally appropriate alternatives to mangrove products. In addition, sharing management 
responsibilities plus enhancing socio-economic development through non-consumptive 
mangrove utilisation also plays a crucial role. These options require an intimate 
understanding of the livelihoods of communities that use mangroves, their product re-
quirements, and the linkages and relationships with the mangrove ecosystem. A co-
management process, involving all stakeholders from communities, conservation bodies 
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and government institutions, needs to be put in place for the sustainable utilisation and 
conservation of this important resource. 
 
Recommendation 
In view of the nexus in the activities that go on in the mangrove zone of Nigeria, it is 
recommended that a management and evaluation unit be established to facilitate an 
effective coordination and report of the activities in the area. This will aid in the 
development of relevant policies by the decision makers. An appropriate management 
plan, recovery and protective measures should be put in place especially in the aspect of 
over-exploitation of certain species of plants and animals while not excluding concern for 
the fragile areas. The relevant government agencies and the private stakeholders should 
embark on intensive and effective educational programmes in the communities to 
enlighten them on the socio-economic benefits and the consequences of habitat loss 
mainly due to indiscriminate use and over-exploitation of the available resources. 
Nigerian economy is such in a bad state today, simply due to unwholesome dependence 
on oil. Considering the vast potentials in our mangrove both in fauna and flora species, 
Nigeria stands a chance of having a major revenue generating resource from the 
mangrove, which is largely untapped. Job opportunities should be provided for the 
communities such that they could earn their livelihood. Tourism is another viable option 
to the communities, where the government employs them in various outfit of the 
business. A co-management process, involving all stakeholders from communities, 
conservation bodies and government institutions will further enhance sustainable 
utilisation and conservation of this important resource. 
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