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Abstract 
The mangrove ecosystem and the wetlands are amongst the Earths’ most productive ecosystems. 
They support millions of people and provide a wide range of direct and indirect resources and 
services or roles. Despite the wide range of important ecosystem resources and services provided 
by the wetlands they are under serious threat to extinction worldwide added to erratic and 
haphazard physical developments and externalities from users (e.g. agriculture, oil and gas 
industry). Tremendous changes have occurred recently in the Nigerian wetlands due to 
anthropogenic activities, thus raising awareness on the need for effective monitoring, protection 
and conservation of the wetland ecosystem. In Nigeria, 21,342 hectares of mangrove vegetation 
was reported to have been lost between 1986 and 2003 due to urbanization, dredging activities, 
and pollution from the oil and gas industries. Recognizing this continuous degradation, mangrove 
(or wetland) resources and services must be given a quantitative value if their conservation is to be 
well appreciated. A good knowledge of the services provided by wetland ecosystems is an 
important key for an effective ecosystem management. The aim of this paper therefore is to review 
the importance of wetland resources, their threats and the need to protect them. This review shows 
that the country is rich in biodiversity of high economic importance to world development, and 
has been under severe threat from human activities, especially pollution. 
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Introduction 
Mangroves are unique plants that have evolved to survive in the interface between land 
and ocean in the humid climate of the tropics and subtropics. They are variously 
described as coastal woodland, tidal forest and mangrove forest and grow as trees up to 
40 meters high or as shrubs below the high-water level of spring tides. 
 
Nigeria with the Niger Delta region hosts the largest extent of mangroves in Africa and 
fifth largest mangrove nation in the world (Spalding et al., 2010) and Niger Delta is the 
world’s third largest delta, and West/Central Africa’s most extensive freshwater swamp 
forest (Ikwegbu, 2007). The spatial boundary of the mangrove ecosystem in Nigeria is 
unique because it is shielded from sea water, a characteristic that differs from that of 
several other African countries where the mangroves are directly exposed to sea water. 
Over sixty percent of the mangrove stands in Nigeria are found in the Niger Delta coastal 
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region located in the central part of Southern Nigeria. Area estimates do suggest however 
that mangrove cover is declining, and has reduced by 26 per cent since 1980, although 
some authors indicate the decline started with the oil boom of the early 1970s (Ohimain, 
2006). Mangroves in Nigeria generally do not exceed 10-12 metres in height, but extreme 
specimens may reach more than 40 metres, in particular the creek edges and other areas 
containing recently deposited alluvium (Ohimain, 2006). 
 
Mangrove swamps in Nigeria stretch along the entire coast and are found in nine of the 
36 states. In the Niger Delta region the mangrove ecosystem is extensive and spreads 
across Ondo, Edo, Delta, Bayelsa and Rivers 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. 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 kilometers on both sides of the estuary and up to 26 kilometers in the deltaic 
zone at the head of the estuary. 
 
Despite the vital ecosystem services they provide such as flood control, groundwater 
refill, shoreline stabilization and storm protection, sediment and nutrient retention and 
export, water purification, reservoirs of biodiversity, cultural values, recreation and 
tourism and climate change mitigation and adaptation, mangroves are threatened. Apart 
from the global climate change and its effects such as rise of temperature, sea level, 
atmospheric CO2, etc. their decline is mainly related to anthropogenic activities 
(Balmford and Bond, 2005; Saunders et al, 2006). They are rapidly being converted to 
salt evaporation ponds, aquaculture, housing developments, roads, ports, hotels, golf 
courses, and farms. Mangrove trees are also under exploitative pressure in areas, for their 
resources such as timber, fuel wood, and charcoal in addition to being cleared for 
agricultural purposes. The mangroves that survive conversion are often threatened by oil 
spills, chemical pollution, sediment overload, and disruption of their sensitive water and 
salinity balance. Oil spills, especially large-scale ones, have potentially devastating 
effects on mangroves, the flora and fauna sheltered by them, and the ecological services 
they provide. In terms of degradation, major oil spills have occurred that have devastated 
rivers, killed mangroves and coastal life and affected the health and livelihoods of 
millions of inhabitants. They have lost farm land and their incomes from oil spills and 
breathe air that reeks of oil, gas and other pollutants. The consequences of this have been 
enormous financial loss, extensive habitat degradation, and poverty leading to the 
continuous crises in the Niger Delta region, that have recently culminated into several 
communal conflicts, kidnapping of oil workers, and vandalization of oil installations. 
This continued growth has resulted in environmental problems such as coastal wetland 
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loss, habitat degradation, water pollution, gas flaring, and destruction of forest vegetation 
and host of other issues. 
 
 Importance of Mangroves and Wetlands in Nigeria  
The mangrove ecosystems and wetlands are among the most productive and biologically 
complex ecosystems on the planet and provide us with a myriad of essential ecosystem 
services. Mangroves provide pivotal support to commercial fisheries acting as nursery, 
breeding, spawning and hatching habitats for offshore fisheries and exporting organic 
matter to the marine environment, producing nutrients for fauna in both the mangroves 
themselves and in adjacent marine and estuarine ecosystems. Mangroves also play a 
crucial role in shoreline protection, where they serve as natural barriers, dissipating the 
destructive energy of waves and reducing the impact of hurricanes, cyclones, tsunamis 
and storm surges. Mangroves play a significant role in stabilizing fine sediments, 
contributing to shore stabilization and erosion control. Additionally, mangrove forests are 
often a rich source of timber, fuel wood, honey, medicinal plants and other raw materials. 
They attract ecotourists, fishers, hunters, hikers and birdwatchers providing a valuable 
realized or potential source of national income. 
 
The Niger Delta wetland is a very strategic ecosystem of global importance. DeGroot et 
al. (2006) reported that the value of wetlands and their associated ecosystem services has 
been estimated at US$14 trillion annually. The Niger Delta consists of saline mangrove 
swamps which stretch through the coastal states with 504,800 hectares in the Niger Delta 
area and 95,000 hectares in Cross River State (FOS, 2004). It also contains the bulk of 
proven oil reserves. The Niger Delta region is a rich and diverse mosaic of ecological 
types. Mangroves support human welfare in terms of the goods and services they provide 
(direct use values), and the ecological functions which indirectly support economic 
activity (indirect use values). The direct use benefits derived from mangrove ecosystems 
in the Niger Delta include the extraction of firewood, charcoal, and wood for building, 
salt, fish traps, and fish stack (a local material used to store and preserve fish). Similarly, 
the communities derive indirect use benefits from the mangroves, such as the fact that the 
mangrove ecosystem provides breeding grounds for both onshore and offshore fisheries 
(Barbier, 2007). Federal Government of Nigeria noted that the highest proportion of 
people employed in the Niger Delta region are engaged in agriculture, forestry and 
fishing industries, which accounts for 44.2%. 
 
Mangroves are essential for performing many ecosystem services, such as food control, 
maintenance of biodiversity, fish production, carbon storage, aquifer discharge and flood 
control as well as providing habitat for many endangered species. Asibor (2009) 
estimated that about one third of all endangered species are dependent on wetlands. 
Wetlands of tropical Africa play a vital role in the provision of food and water and is a 
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source of livelihood to the many rural dwellers living around them, increasing their 
interest because of their importance as hot spots for development (Dungan et al, 2006).  
 
Wetlands are of high agricultural and aquaculture interest, as well as environmental 
conservation. Its benefits and values to the society have attracted increasing global 
importance, but unfortunately, wetland areas are under increasing pressure stemming 
from developments and industrialization, including oil exploration and spillage. Benefits 
provided by wetlands are quite enormous, with increased importance worldwide, hence 
the need to protect the remaining wetlands. In Nigeria, an estimated 28,000 km2 (about 
3%) of the 923,768 km2 land surface area of the country area is covered with wetlands 
(Uluocha and Okeke, 2004).  
 
Majority of the threats to Nigerian wetlands include oil and industrial waste pollution, 
population pressure, rapid urbanization, mining, dam construction and transportation 
routes among others. The Niger Delta Region has been faced with different 
environmental, social, health and economic threats from oil exploration and exploitation 
activities. For the purpose of this paper, the environmental threats and impacts are 
discussed. 
 
Threats to the mangroves and wetland ecosystem in Nigeria  
Mangrove forests are among the most threatened habitats in the world, and mangrove loss 
is rampant across the globe. Total amount of mangroves and wetlands have been lost to a 
number of factors. These threats include Natural and Anthropogenic threats. Natural 
threats include climate change, cyclones etc while anthropogenic threats include 
urbanization, industrialization and agriculture, as well as impacts from timber and 
petroleum exploitation (Diop, 1993). In Nigeria however, major threats to the mangroves 
and wetlands are mainly anthropogenic activities of man. Some of these factors are 
discussed below. 
 
Climate Change: Globally the challenge of Climate change has continued to pose huge 
threats to the sustainability of livelihood systems. Mangrove forests require stable sea 
levels for long-term survival. They are therefore extremely sensitive to current rising sea 
levels caused by global warming and climate change. This fact is already very glaring in 
the Niger Delta wetlands. Water security, already lacking in the Delta, will be threatened 
by climate change induced factors, such as sea level rise, salt water intrusion, and 
increased flooding. Energy security is a basic issue in the Delta due to lack of access and 
wasteful practices like gas flaring. International Institute for Sustainable Development 
(IISD) noted that changing climate patterns and more extreme events will have impacts 
on new livelihood activities such as tourism, which will limit diversification of 
opportunities. 
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Urbanization: Disposal of municipal solid wastes into the waterways is threatening the 
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, 2004). 
 
Dredging: Dredging involves cutting away large swathes of seafloor, lifting or sucking it 
up and dumping it somewhere else – usually into deeper water further out to sea or to 
“reclamation” areas where sea is turned into land. This activity is usually undertaken in 
coastal waters so that large ships can access ports. Seabed, sea grasses and marine 
animals living on the sea floor in the dredged area are totally eradicated. Dredging can 
also cause the direct death of larger mobile species such as turtles by being drawn into the 
path of the dredgers. Studies by Rim-Rukeh et al. (2007) and Ohimain et al. (2006) reveal 
that dredging is responsible for physico-chemical changes in the water of the delta, 
particularly pH, total dissolved and suspended solids (TDS and TSS), conductivity, 
turbidity, sulphate, dissolved oxygen and oxygen demand. The process of dredging 
causes water degradation as well as harmful effects on fishes. 
 
Mangrove Forest Clearing and Wetland Reclamation: Mangrove forests have often 
been seen as unproductive and smelly, and so cleared to make room for agricultural land, 
human settlements and infrastructure (such as harbours), and industrial areas. More 
recently, clearing for tourist development, shrimp aquaculture, and salt farms has also 
taken place. This clearing is a major factor behind mangrove loss in Nigeria. Wetland 
reclamation exists in the form of forest clearing for agriculture and road constructions, 
which drastically change the natural state of the wetlands and impacts heavily on the flora 
and fauna of the wetland ecosystem. According to Abam and Okogbue (1993), the 
Nigerian governments have been forced to reclaim marginal lands in the swamps of the 
Niger Delta. Wetland reclamation remains one of the most important issues regarding 
development in the Niger Delta Region, due to increase in population which has resulted 
in an increase in demand for space for housing, industrialisation and urbanisation Reports 
by Etuonovbe (2007) also suggested that multinational companies, especially those in the 
oil and gas sector, also reclaim wetlands for industrial use. 
 
Petroleum and gas exploration and production: 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. It has 
been observed that the pervasive livelihood insecurity precipitated by the oil and gas 
extraction on the entire delta environment remains a major challenge to initiating and 
attaining a sustainable livelihood system across the area. This according to them is not a 
possibility without investigating oil extraction and its impacts on the environment. 
Pollution of vast land, mangrove and freshwater swamps and the water bodies by oil 
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exploitation activities have destroyed the food and cash crops in addition to destroying 
arable and fertile farmlands with further alteration on the ecosystem. 
 
Oil Spillage and Environmental Pollution: The discovery of oil in the 1950s in the 
Niger delta region of Nigeria, with subsequent oil production activities in the region has 
brought various adverse impacts on its environment. According to Nwilo et al (2004), the 
rapid development and production of the Niger Delta discovered resources in terms of 
crude oil with associated population and industrialization increase has resulted in 
environmental degradation in this region of the country. The Nigeria National Petroleum 
Corporation (NNPC) estimated that between 1976 and 1996, there were a total of 4,835 
incidents resulting in the spillage of at least 2,446,322 barrels (102.7 million US gallons) 
of crude oil , of which an estimated 1,896,930 barrels (79.7 million US gallons; 77 
percent) were lost to the environment: land, swamp and the offshore environment. 
 
According to a UNDP report (2006:181), 3 million barrels of oil were lost in 6,817 oil 
spill incidences between the periods of 1976-2001, of which over 70% of the spilled oil 
was not recovered. Another oil disaster occurred in 2004 where Nigerian Liquefied 
Natural Gas pipeline transversing through Kala-Akama, Okrika mangrove forest leaked 
and set ablaze and burnt for three days. The local plant and animals within the areas 
where engulfed (Nenibarini, 2004). Also on April 29, 2002 an oil pipeline burst at 
Royal/Dutch Shells Yorla oilfield and spilled into Ogoniland, which flowed for several 
days into the environment, covering surrounding rivers and farmlands, before the pipeline 
was repaired (Aigbedion et al., 2007). Several authors have reported that local 
communities are directly impacted by the negative environmental effects of oil 
production activities, such as pollution of water supply and loss of biodiversity. 
 
Other threats include the use of poison and dynamite for fishing, siltation, erosion, 
construction of embankments, and growing population pressure in the coastal zone, 
overharvesting of mangrove trees for firewood, construction wood, wood chip and pulp 
production, charcoal production, and animal fodder, overfishing which results in the 
alteration of ecological balance of food chains and mangrove fish communities. 
Fertilizers, pesticides, and other toxic man-made chemicals carried by river systems from 
sources upstream can kill animals living in mangrove forests. 
 
Mangrove and wetland conservation  
Wetlands and estuaries are receiving more attention and protection from the public 
following many years of degradation arising from dredge and fill operations, 
subsidence/erosion, urban development toxic pollutants, and impoundments. The need to 
protect wetlands cannot be overemphasized for obvious reasons. Two thirds of all fish 
consumed worldwide are dependent on coastal wetlands at some stage in their life cycle 
(www.ramsar.org).  
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Due to the high dependence of the Nigerians on fish and other mangrove resources it is 
important to adopt participatory methodologies in designing strategies to check 
unsustainable livelihood practices. This should include plans for natural resources 
conservation, environmental education programmes, enacting and enforcing 
environmental laws, institutionalizing equitable compensation regimes for oil and gas-
related activities, strengthening and empowering environment related institutions, 
insisting on human rights and accountability from several agencies operating in the Niger 
Delta. International organizations, such as IUCN and UNEP, oil companies, the federal 
ministry of environment, Nigeria Oil Spill Detection and Response Agency (NOSDRA) 
and NESREA should put strict regulatory policies and sanctions on pollution. Quality 
control of pesticides and chemicals used for agricultural purposes should be carried out. 
GIS and remote sensing facilities provisions should be made for conservation and 
management of the mangrove ecosystem. 
 
Conclusion 
This paper has reviewed the importance of the Nigerian mangroves and wetlands in terms 
of its fisheries biodiversity, as well as its economic, social and cultural services, and the 
need to conserve the region from anthropogenic activities arising from oil activities 
which leads to biodiversity loss. It is recommended that international bodies, oil 
companies as well as the federal government should put in place strict policies to mitigate 
wetland pollution and degradation. Also recommended is the adoption of the use of 
appropriate tools, such as GIS and remote sensing, to ensure adequate monitoring of the 
Niger Delta coastal wetlands, considering its importance to the Nigerian natural resource 
and fisheries sectors. 
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