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Abstract 
Niger Delta mangrove forests are critically threatened by oil exploration and extraction activities, 
deforestation, minimal management and policy efforts and total lack of management plan. This is 
partly caused by lack of awareness on the economic and ecological importance of the Niger Delta 
mangrove forests. Recent studies have provided valuable evidence of the intrinsic values of the 
mangrove in carbon storage and had advocated for better conservation measures in order to sustain 
its ecological and economics services. This study examines the challenges that impede sustainable 
management and conservation of mangrove forests in the Niger Delta, using existing grey 
literatures, research and workshop reports, including personal experience and observations from 
the field. However, there is need to increase public awareness of the ecological and economic 
values, potentials and dynamics of mangrove forest in Nigeria with reference to the growing 
importance of the forest globally in carbon sequestration and carbon credit scheme. It is therefore, 
recommend that policies should be formulated aiming at strategies that would safeguard the future 
prospects of mangrove forest and equally acting as an incentive to increase its potential in global 
carbon finance and interest of the stakeholder’s. Furthermore, a holistic approach should be 
adopted in designing suitable management plan for mangrove forest conservation by x-raying 
critically the existing challenges at hand.  
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Introdcution 
Mangroves are salt tolerant evergreen forests that thrive in the inter-tidal zones between 
dry land and the open ocean in tropical and sub-tropical regions of the world (USAID, 
2014a; Feka and Ajonina, 2011; Spalding et al. 2010). Mangrove forests and associated 
coastal and estuarine environments provide an array of ecosystem goods and services that 
support the livelihoods of millions of people in the tropics and sub-tropics (USAID, 
2014a). However, mangrove forest ecosystems are critically threatened in West-Central 
Africa due to minimal management and policy efforts (Feka and Ajonina, 2011; USAID, 
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2014a). This is partly caused by insufficient knowledge about the economic and 
ecological value of mangrove ecosystems, which provide important ecosystem services, 
such as nursery for fish, flood prevention, carbon sink, erosion prevention, water 
regulation, and timber products (Feka and Ajonina, 2011; Spalding et al., 2010; Huxham 
et al ., 2015). Because of the extensive foodwebs and rich biodiversity they sustain, 
mangroves are regarded as one of the most productive ecosystems worldwide and have 
been described as biological “super-markets” of the landscape (Dahdouh-Guedas, 2002; 
Ajonina et al., 2014). Despite these attributes, scientific interest in these ecosystems was 
relatively limited until recently due to their undeserved reputation as wastelands (Feka 
and Ajonina 2011).With the growing understanding of their diverse assets, mangroves 
have gained increased recognition for the support they provide to broader biological 
ecosystems, as well as to coastal human settlements and activities (USAID, 2014b; 
Ajonina et al., 2014; Huxham et al., 2015). Mangroves 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 (IUCN Niger-Delta Panel, 2013; Feke and Ajonina, 
2011). Furthermore, these ecosystems are currently estimated to cover 15.2 million 
hectares of the tropical shorelines of the world (Tang et al. , 2014; Spalding et al., 1997; 
2010; FAO 2003, 2005), representing a decline from 18.8 million hectares of mangroves 
in 1980 (Alongi, 2002; FAO, 2005; Duke et al., 2007). As intertidal ecosystems, 
mangrove forests assure essential functions and services to coastal zones and to their 
plant, animal and human populations (Cannicci et al., 2008; Kristensen et al., 2008; 
Nagelkerken et al. 2008; Feka et al., 2011; IUCN-NDP 2013; USAID, 2014a ; 2014b; 
Ajonina et al., 2014; Huxham et al., 2015). Mangrove degradation over time has been 
recurrently documented (Dahdouh-Guebas and Koedam 2008; Ellison 2008; IUCN-NDP, 
2013; USAID, 2014a , 2014b ; Tang et al., 2014), but unfortunately direct and indirect 
anthropogenic pressure persists and these will continue into the future if adequate 
management measures are not put in place to sustain its future prospects. The greatest 
drivers of mangrove forest loss are diversion of freshwater flows , deteriorating water 
quality caused by pollutants and nutrients, over-harvesting for fuel-wood and timber as 
well as conversion into development activities like agriculture, aquaculture, mining, salt 
extraction and infrastructure. These all contribute to the degradation and deforestation of 
mangrove ecosystems (Saenger et al., 1983; Terchunian et al., 1986; Primavera 
1995;Twilley et al., 1995; Ellison 1998; Dahdouh-Guebas et al. 2000, 2004, 2005; 
Valiela et al., 2001; Abuodha and Kairo 2001; Benfield et al., 2005; Duke et al., 2007, 
Spalding et al., 2010, Feka and Ajonina, 2011; Feka et al., 2011, Ajonina et al., 2014; 
USAID, 2014b). More so, climate change poses new form of additional threat (Gilman et 
al., 2008; USAID, 2014b), which comes in form of sea level rise affecting local activities 
around mangrove forests environment. New research from around the world has shown 
that mangrove has higher levels of primary productivity than most other tropical or 
temperate forest (Ajonina, 2008; Spalding et al., 2010). Conversely, in Nigeria limited 
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studies has been conducted to examine the extent of climate change impact on the 
mangrove forest ecosystem which could serve as incentive for policy actions. As climate 
change impacts loom, prolonged absence of conservation policies, will further exacerbate 
mangrove forests loss as they will continue to be critically threatened leading to higher 
levels of degradation. Although, to a limited extent, mangroves may be able to keep up 
with slight rises in sea level through accumulations of sediments and organic matter in 
their soils (Di Nitto et al., 2014; Spalding et al ., 2010; Alongi ,2008 ), evidence is 
mounting that this will be insufficient in many areas (Spalding et al., 2010). However, 
mangroves may also be able to move inland as sea levels rise; however, it seems likely 
that in most areas such migration will be impeded by adjacent human land use (Spalding 
et al., 2010; USAID, 2014a; 2014b; Tang et al ., 2015), leading to overall losses of 
mangrove areas. The standing biomass of mangroves can also be very high, even in low- 
stature forests, as a result of high levels of below-ground biomass (Stringer et al., 2015; 
Alongi et al., 2014; Jones et al.,2014; Tang et al., 2014; Ajonina et al., 2014; Fatoyinbo 
and Simard, 2013; Giri et al., 2011; Kritenessen et al., 2008; Ajonina 2008). This 
combined with considerable storage of organic carbon in mangrove soils, means that 
mangroves, despite their small global extent, may have an important role to play in global 
carbon budgets (Ajonina 2008; Spalding et al., 2010; Donato et al., 2011; Kauffman et 
al., 2011; Along et al., 2014; Ajonina et al., 2014; Jones et al., 2014; Stringer et al., 
2015). Coastal zones are typically densely populated and pressure for land is often 
intense. Furthermore, habitat destruction and degradation persist despite long standing 
recognition of the important ecological functions of mangroves (Huxham et al., 2015). 
According to Huxham et al. (2015),the continued destruction of mangroves, despite the 
apparently compelling cases made by scientific research and valuation studies for their 
conservation, points to other limitations to the idea that a simple lack of information 
drives damaging changes. Therefore, this review examines the challenges of conservation 
and sustainability of the Niger Delta Mangrove Forests for its future prospects.  
  
Description of Mangrove Forest Area in Nigeria  
The Niger Delta host the largest extent of mangrove forest in Africa with about 8573km2 

(Fatoyinbo and Simard, 2013 and Tang et al. 2014) and over 7300 square Kilometers and 
fifth largest mangrove area in the world (Spalding et al.,.2010) (Figure 1), with a distance 
of 0.2071km2 to the nearest city (Tang et al., 2014). It has total biomass of 94,788.000mg 
and mean biomass of 111mgha-1 (Giri et al., 2011; Fatoyinbo and Simard, 2013 and Tang 
et al., 2014). Niger delta mangrove extensive and low-lying coastline is richly endowed 
with deltaic, estuarine and lagoonal mangrove forests, often backing directly onto 
freshwater swamp forests and rainforests (Spalding et al., 2010). However, the Niger 
Delta is one of the largest contiguous mangrove forest blocks in the world, extending 
over 6600square kilometers, comparable to the Sundarbans in South Asia and the 
northern Brazilian deltaic mangrove forests (Spalding et al., 2010). Rainfall in coastal 
areas of the Niger Delta ranges from 1500mm to 4000mm per year with a short dry 
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season between December and February (Nwilo and Badejo, 2006). Seven mangrove 
species occur in Niger Delta areas, including Rhizophora racemosa, R. mangles, R. 
harrisonii, Laguncularia racemosa, Avicennia germinans, Conocarpus erectus; and Nypa 
fruticans that were introduced in Nigeria in 1906 and is now widespread. R. racemosa 
and R. mangle are most common species of the Delta and R. mangles occurring in inner 
mangrove areas with R. harrisonii in intermediate; L. racemosa, C. erectus and A. 
germinans appear to be less common with the latter typically in more saline 
environments near river mouths and on more sandy substrates (Spalding et al., 2010).  

 
 
Figure 1: Map of mangrove distribution in Nigeria. Source: Tang et al. 2014 
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Benefits Derived From Mangrove Forest Ecosystem  
Coastal protection 
Mangroves serve as a buffer against coastal erosion and upstream natural events and thus 
provide protection to cities, ecosystems and villages alike (USAID 2014a). During 
coastal storms and floods, mangroves moderate extreme events and protect against 
coastal erosion (Alongi 2008; Spalding et al., 2010; Di Nitto et al., 2014). According to 
Alongi (2008) soil accretion rates in mangrove forests are currently keeping pace with 
mean sea-level rise. However, it is a key issue for adaptation strategies as climate change 
increases the frequency of extreme events and climate variability (Alongi 2008; Di Nitto 
et al., 2014). Mangroves also play a critical role in water filtration and flood control 
resulting from upstream events, reducing erosion and maintaining ecosystem balances 
from terrestrial events as well (USAID, 2014a). 
 
Carbon sequestration 
Mangroves forests store an enormous amount of carbon as compared to terrestrial forest 
(Ajonina, 2008; Donato et al., 2011; Kauffman et al., 2011; Ajonina et al., 2014). With 
current international discussions surrounding REDD+ and climate change, carbon 
sequestration is a significant benefit that mangroves can provide (Ajonina et al., 2014; 
USAID 2014b). Carbon finance can also potentially contribute a funding stream for 
future management interventions (USAID 2014b). Thus, it is important to understand the 
carbon dynamics and potentials of mangroves when discussing their management and 
their potential in national REDD+ strategies (USAID 2014b), as this understanding of 
carbon dynamics and potential is lacking for Niger Delta mangrove forest. 
 
Energy 
Mangroves are used for both firewood and charcoal production that is consumed locally 
and sold to external markets (Feka et al., 2011; Din et al., 2008). Fish smoking is an 
important local enterprise that places intense pressure on mangrove forests (Feka et al., 
2011). However, mangroves managers need to carefully consider the trade-offs between 
extracting mangrove wood and losing other mangrove service, particularly shore 
stabilization, coastal protection and carbon storage (Lang’at et al., 2014). As the practice 
and pattern harvesting of mangrove wood are almost un-regulated (Feka, 2015). The 
sustainable provision of energy resources is a key issue that needs to be addressed. Thus, 
this can be achieved by creating platforms that will enable community buy-in into the use 
of more energy efficient methods such energy efficient stoves that reduce the 
consumption of woods during fishing smoking and cooking. More so, mangroves have a 
significant economic value and require significant improvement in models of exploitation 
to include strategies for sustainable development (Din et al., 2008)  
 
Habitat protection 
Mangroves provide habitat for a variety of species from micro benthos to macro benthos 
and other marine organisms. Most important is serving as nursery habitat for most coastal 
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fisheries and other aquatic organisms. A variety of other species also call mangrove 
forests home, signifying a high level of biodiversity (USAID 2014a). 
 
Challenges of Sustainable Management of Niger Delta Mangrove Forest 
Lack of professional and technical capacity in mangrove management  
Mangrove forest has its own unique environment and should be treated as a special area 
that needs special consideration. Mangrove technical capacity needs to be built for its 
future prospect to be sustained. Most times professional rely on their terrestrial forest 
management training when dealing with mangroves and this may not be sufficient in 
mangrove settings, based on its high sediment nature, tidal inundation, location and its 
general nature of inaccessibility. It has being observed that most project in the Niger 
Delta with mangrove component are not been managed by Nigerian because of lack of 
adequate technical know-how in mangrove restoration and management among Nigerians 
and this extends to other West Africa countries. Even in the under graduate University 
programmes in forestry, mangrove forest management courses are rarely present, 
therefore, increasing the problems associated with capacity building in mangrove 
management and restoration in Nigeria.  
 
Lack of research and information on a variety of issues regarding mangroves  
Over the years Niger Delta mangrove forests have been highly neglected and seen as 
undesirable areas with no intrinsic value, high level of anthropogenic destruction and 
minimal management plan. With the ongoing awareness of the importance of mangrove 
forest as the world greatest carbon sink, therefore, there is need for more knowledge and 
organized research to better understand Niger Delta mangrove forest dynamics and 
potentials and their role in climate change mitigation in order to better inform all 
management aspect as this will sustain its future prospects.  
 
Lack of coordination, policy and national level awareness in mangrove management  
With no management plan and policy document in place for Niger Delta mangrove forest 
management that would inform best practice, enhance it will be very difficult to 
cohesively manage and coordinate activities in these areas, especially among oil 
producing companies. This has led to increased vulnerability of the mangroves to 
exploitation and destruction. Secondly, government institutions such as the Federal 
Ministry of Environment, National Oil Detection Regulatory Agency (NOSDRA), 
Forestry Research Institute of Nigeria (FRIN) and among others have different or 
sometimes competing mandates and they equally lack the required coordination in 
managing and conserving the mangrove forests.  
 
Drivers of Mangrove Forest Decline in Nigeria  
Mangrove forest ecosystems are critically threatened in Nigeria due to massive neglect in 
conservation issues, minimal management approaches and inadequate policy efforts. This 
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is partly caused by insufficient knowledge about the socio- economic and ecological 
values of mangrove forest ecosystems, which provide invaluable ecosystem services, 
such as nursery for fish, coastal erosion prevention, estuarine hydrodynamics regulation, 
carbon store, timber and non-timber forest products (Ajonina et al ., 2014; Fake and 
Ajonina 2011; USAID 2014b). However, major problems facing the management of 
mangrove forests in Africa is the lack of a management plan (Dahdouh-Guebas et al., 
2000; Kairo et al., 2002), with annual quotas for extraction decided on unspecified basis, 
and compounded with inadequately supervised extraction operations (IUCN-NDP, 2013; 
Kairo, 2001).Albeit, the greatest drivers of Niger Delta mangrove forest loss are oil 
exploration activities which cause both accidental and operational spills as well as oil 
theft which causes changes in the hydrodynamics of the of mangrove forest ecosystem 
and makes regeneration very difficult (IUCN-NDP, 2013). However, adequate measures 
looking at the tiers of the oil spills which meets the best practice has not been put in place 
to clean up this spills leading to more damaging effect on the mangrove forest of the 
Niger Delta (Plate 1&2). It is estimated that regeneration of cleared mangrove takes 30 to 
40 years even where suitable and clean intertidal sediments remains (Spalding et al., 
2010). More so, receptor communities are not adequately involved in the rehabilitation 
and remediation of these spills compounding the problem associated with hostility and 
freedom to operation (FTO) in these areas. In addition, unsustainable harvesting of the 
mangroves for timber and fuel wood for fish smoking in order to give the smoked fish the 
golden sheen colour which increases its marketability, and to limited extent conversion 
for agriculture and urban land uses (Udeagha personal comm.2014). According to 
Spalding et al. (2010) and Feka and Ajonina (2011) even where mangrove are still in 
abundance, they have been degraded through overharvesting. Thus, it was also observed 
that harvesting of chikoko mud (Mangrove mud) for construction of Jetties and 
embankments for buildings in the coastal environment could perhaps increase mangrove 
degradations. 
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Plate 1: A degraded site left unremediated and unrehabilitated  
Source: IUCN-NDP, 2013 
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Plate 2: An impacted mangrove site difficult to rehabilitate without hydrological 
restoration  
Source: IUCN-NDP, 2013 
 
Some Limitations of Existing International Policies on Mangrove Conservation  
There are several international policy calls for integrated management of estuarine, 
coastal and marine habitats, with regards to their use, conservation, restoration and in 
climate change mitigation and adaptation (e.g. the Convention on Biological Diversity 
(CBD), the Ramsar Convention on Wetlands (Ramsar) and UNEP Global Programme of 
Action for the Protection of the Marine Environment from Land based Activities (GPA-
Marine) (Huxham et al., 2015). The limited success of these policies when applied to 
mangroves illustrates the failure of policy makers to effect new economic opportunities 
that support local conservation. However, developments in climate change policy may 
open new ways to link global concerns with local action (Huxham et al., 2015; 
Grimsditch, 2011). The United Nations International Strategy for Disaster Reduction 
(ISDR) explicitly links ecosystem conservation with a reduction in risk factors 
exacerbated by climate change, implying the need to invest national risk reduction 
funding into ecosystem management. The United Nations Framework Convention on 
Climate Change (UNFCCC 1992, Article 4 (d) now supports opportunities for forest 
conservation, principally through the Reduced Emissions from Deforestation and forest 
Degradation + (REDD+) and Nationally Appropriate Mitigation Actions (NAMAs) of the 
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Durban Platform (Huxham et al., 2015). Coupled with the growing recognition of the 
importance of coastal ecosystems as globally significant sinks for carbon (so-called Blue 
Carbon) and the emerging global market for carbon offsets, these developments provide 
new ways of linking theoretical values of two ecosystem services (risk reduction and 
carbon storage) with income for local people (Grimsditch, 2011; Eleanya, 2014;; Ajonina 
et al., 2014); they help make conservation scenarios plausible (Huxham et al., 2015). 
 
New Approaches for Sustainable Conservation of the Mangrove Forest  
In order to sustainably conserve the mangrove, new approaches are needed to help 
stakeholders and policy-makers achieve sound management that is informed by the best 
science (Huxham et al., 2015; Feka, 2015; USAID 2014a). Huxham et al., 2015 suggest 
that a new policy called concept of Climate Compatible Development (CCD) can be 
applied to achieve better outcomes instead of Business as Usual (BAU) which has being 
on-going. CCD is a recent concept that aims for triple wins in planning; change that 
enhances adaptation to current and anticipated climate change impacts, whilst also 
mitigating the production of greenhouse gases and leading to increases in human welfare 
(Mitchell and Maxwell, 2010). It is part of a growing international focus on developing 
more integrated approaches to coping with climate change and avoiding maladaptation in 
which short term planning creates greater future problems (Huxham et al ., 2015). Such 
an approach may seem simultaneously obvious and utopian. In fact, there are many 
instances of policy options that could achieve CCD but that are not routinely applied, for 
example agro-ecological approaches leading to reduced costs, enhanced yields, better 
resilience and increased carbon storage (Pretty et al., 2006). Hence, there are parallels 
here with using economic valuation as a tool for conservation and development planning; 
simply identifying apparently irrational policy or damaging trends is not enough to effect 
change without the involvement of multiple stakeholders (Huxham et al., 2015; Feka , 
2015). Many of the most important services provided by mangroves, such as coastal 
protection and carbon sequestration, are of direct relevance to CCD implying that 
wholesale loss of mangrove forests will rarely reflect a climate compatible policy 
direction (Huxham et al ., 2015). Using economic valuation to illustrate the benefits of a 
CCD scenario that is developed with key stakeholders is a new way to help conceptualise 
and communicate the value of mangroves (Huxham et al., 2015). 
 
Conclusions and Recommendations  
From the forth going, it appears there may be deliberate politics to keep Niger Delta 
mangrove forests out of the focus of International conservation issues (Udeagha personal 
comm.2014) with emphasis to the unsustainable conservation attitude of the most oil 
exploration companies towards remediation and rehabilitation of heavily impacted sites 
by their activities. However, a lot of remotely sensed Imagery (Geographic Information 
System) has been used to estimate the extent and potential of Niger Delta Mangrove 
forest without corresponding field data. More so, remotely sensed Imagery can further 



Udeagha, Agbaeze Umazi, Uluocha, Ogechi Blessing and Eleanya, Kelechi    647 

 

 

 

hide some information on the patterns and potential of our mangrove forest biomass 
capacity and content. Deliberate researcher efforts should try to compare these results 
with field data in order to project our mangrove forest ecosystems better. This is crucial 
as global interests continue to mount on mangrove forests for its carbon storage capacity 
and climate change mitigation. These would enable the Niger Delta benefit from the 
global climate fund for the conservation of mangrove forest which is already on-going. In 
Africa, countries such as Kenya (in a project called Mikoko Pamoja; Mangrove Together) 
which have already started accessing carbon credits as this project was embedded in 
community driven approach and was very participatory (Udeagha personal comm. 2013). 
Additionally, conservation efforts for the Niger Delta mangrove forest remained very 
minimal, since there no significant protected areas within the mangroves, no management 
plan, although forest reserves included a few small mangrove areas and may offer very 
limited legal protection (Spalding et al ., 2010; Fatoyinbo and Simard , 2013; USAID, 
2014a; Tang et al ., 2014) . This is further confirmed by Okoh (2015) in a the study 
conducted in Stubb Creek Forest Reserve (SCFR) in Akwa Ibom State, Nigeria which is 
the only forest reserve with mangrove component revealed that the mangrove component 
of the Stubb creek reserve has significantly decreased in the past 28years from 23178.33 
to 11, 519.29 hectares (49.70%) while other land use activities increased and is projected 
to decrease into the further if adequate sustainable conservation measures are not put in 
place to conserve the remaining mangrove forest.  
 
However, mangroves are one of the most important ecosystems in coastal areas in terms 
of ecology and economy, but they are still being destroyed and degraded at great rates. 
The lack of field studies and homogeneous historical data has made the calculation of 
rates of change in mangrove cover difficult (Fatoyinbo and Simard, 2013; Giri et al., 
2011).Within Nigeria’s mangrove ecosystem, natural disturbances due climate change for 
now are relatively small or rare, leaving anthropogenic disturbances, unsustainable oil 
exploration (pollution) as the major drivers of decline of the Niger Delta mangrove forest, 
therefore, extremely damaging local livelihoods which are highly dependent on the 
mangrove ecosystem (Eleanya, 2014; Udeagha personal comm. 2013; 2012). More so, oil 
theft and cooking are another form of threat to sustainable management of mangrove 
resource, thus management ought to focus on the anthropogenic element, that is proper 
management and cleaning of oil spills using the best practice should be advocated 
through formulation national policy to back it. In addition, mangrove forests thus deserve 
appropriate regulations and policies that consider their socio-economic and ecological 
peculiarities (Feka, 2015). Such legislations should highlight economic incentives that 
promote ecosystem conservation; and management systems with good governance 
indicators that measure and promote ecosystem health and stakeholders' interests (Feka, 
2015). However, both accidental and operational should be cleaned by adequate 
involvement of the local communities in the process as this seems to be lacking and 
usually fuel conflict between the oil exploration and extraction companies and their 



648    38th Annual Conference of Forestry Association of Nigeria (FAN) 

receptor communities, Freedom to Operate (FTO) should be properly considered when 
carrying any remediation and rehabilitation work in order to avoid hostility which is 
always the norm when carrying mangrove restoration works, unsustainable extraction of 
the mangrove resource and harvesting of mangrove wood for fish smoking should be 
regulated. Harvesting should be regulated through zoning of the forest coupled with a 
harvesting regime that includes replanting and closed periods, allowing for forest 
regeneration and growth (Din et al., 2008; Mohamed et al., 2009; Fake et al ., 2011; Feka 
, 2015). This will regulate canopy gap sizes, as intermediate level of gap creation may be 
optimal for long-term stand stability (Duke, 2001). There should be adequate 
regeneration and rehabilitation procedure after each oil spill and exploration and 
extraction activities like opening up the mangrove forest for pipeline right of way and 
communications which is about 7.5m x 7.5m apart (15m), clearance for platforms and 
seismic surveys in order to bring back or restore the mangrove ecosystem to its near 
natural hydrology state; this would encourage sustainable regeneration and also sustain 
its ecological and economic functions to the surrounding rural communities and the 
global environment.  
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