Insight Ecoright: IE-WEER     (WETLAND ECOLOGY)

                                      Vol. 2, Issue, 6, pp.87-99, 2025

[image: image1.jpg]Pt v

ol iy s

IE-WEER




(WETLAND ECOLOGY)
Mangrove and Ecological Scenarios Amidst Sustainable Livelihood in Parts of Coastal Communities in Ilaje, Ondo State, Nigeria.

Gbayisemore O. O1., Edwin-Wosu, N. L2*.and L.C. Osuji3
1Niger Delta Development Commission (NDDC) Headquarters, Eastern Bypass, Marine Base, Port Harcourt, Rivers State

2 *Department of Plant Science and Biotechnology, Faculty of Science, University of Port Harcourt, Choba, Rivers State, Nigeria.

3Institute of Natural Resources, Environment & Sustainable Development (INRES), University of Port Harcourt

*Corresponding Author’s Email: nsirim.edwin-wosu@uniport.edu.ng


1ORCID ID: https://orcid.org/0009-0002-9264-5617

*2ORCID ID: https://orcid.org/0000-0002-9021-578X
3ORCID ID: https://orcid.org/0000-0002-5175-9477
[image: image2.jpg]6°30'0"N 7°0'0"N 7°30'0"N

6°0'0"N

-+

6°30'0"N 7°0'0"N 7°30'0"N

6°0'0"N

MAP OF NIGERIA SHOWING ONDO STATE

MAP OF ONDO STATE SHOWING ILAJE LGA

Legend
llaje LGA
|:| Ondo State Boundary
Ondo State LGAs
27,000 13,500 0 27,000 Meters
HN N
Map Made by:
OKEKE, Nnaemeka Paschal
© 2025





ABSTRACT

The Ilaje littoral community in Ondo State is among the ecological hot spot in coastal marine ecosystem with diverse ecological demand for a sustainable livelihood in the lower gulf of Guinea. Endowed with coastal ecosystem services, the mangal ecosystem is now prey to non-systematic and incessant ecological scenarios. This informed the need for this study with the aim of assessing the fate of mangrove amidst sustainable livelihood associated with ecological scenarios. An integrated approach of purposive methods for field sampling and data gathering / collection via participatory rapid appraisal (PRA) by the use of well-structured (20% of 125) questionnaires, personal interviews / focused group discussions, and key informant interviews were adopted. A hand-held geographic positioning system (GPS - Garmin Dakota 10 model) was used to acquire georeference information of the studied area’s livelihood. Descriptive analytical tools (frequency count, percentages and charts) and levels of response anchors using the 4-point Likert-type scale method were adopted to ascertain the responses on the ecological scenarios and mangal ecosystem service of study area. Result has revealed 30-34% (firewood), 24% (herbs) and 26- 50% (housing), 2% (food and hunting) 8% (footbridge) and 2-4% (farming and logging) as significant roles of mangrove provisioning services. Mangroves had 44% still on natural status, 36% losed, and 40-96% fast disappearing due to hydrocarbon spill and oil related activities. Domestic logging and sea transport with 16% disappearance underscored vulnerability status. The level of Hardship (72%), income loss (40%) and hunger (64%, 52% and 36-64%) and 24% mortality rate among communities reveals negative impact of mangrove loss on sustainable livelihood. In conclusion the study has unveiled some level of insight on ecological scenarios associated with ecological demand and sustainable livelihoods among the coastal zones of Ilaje.

Key Words:  Ilaje, mangrove, sustainable livelihood, vulnerability, ecosystem
Copyright © 2025. Gbayisemore O. O., Edwin-Wosu, N. L. and L.C. Osuji. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
[image: image3.emf]
1.0.  INTRODUCTION
 It has been reported that loss of wetland ecosystem services does have negative implications on the health and wellbeing of the society and consequently local communities' prospects for development (Millennium Ecosystem Assessment, 2005). Also, it has been observed and noted that maintaining and protecting wetlands in their pristine state is not always possible, particularly as population pressures rise (Abbot and Hailu 2001). Wetlands in different parts of the world have generally been degraded and altered as a result of the poor communities' livelihood-generating activities and their reliance on the resources of coastal wetlands (O'Connell 2003). When wetlands are able to handle stresses and shocks and recover from them so that they can maintain or improve their capabilities in the future, they are said to be sustainable. The ability of littoral local communities to identify, quantify, and reverse ecological scenarios is a prerequisite for the conservation of coastal resources. Albeit the poor, wetland-dependent communities in Ilaje may be aware of the consequences of their unsustainable wetland use, over harvesting of these coastal resources still occurs because they have few opportunities to pursue alternative livelihoods (Gbayisemore et al., 2024).

There is paucity of empirical research to understand the connection between coastal wetlands and livelihoods in parts of Ilaje, despite the significant contribution of coastal wetlands to local residents' livelihoods. In light of such ecosystem services several studies have reported the linkages between coastal ecosystem and livelihood indices involving: livelihood sustainability, and determinants of livelihood sustainability (sustainable livelihoods index) (Roslina and Shamzaeffa, 2014); methodological approach to sustainable livelihood analyses, and livelihood analytical approach (Valdes-Rodriguez, and Perez-Vazquez, 2011). Others include coastal ecosystem biodiversity scenarios in parts of Ilaje (Gbayisemore et al., 2022),  sustainable livelihoods assessment of project in the Nigerias’ Niger Delta Communities (John et al., 2013), delineation of selected site of mangrove and Nypa for biodiversity conservation in Rivers State (Onwuteaka, 2014; John et al., 2016); Bio-monitoring of mangal sediments and tissues for heavy metal accumulation in the mangrove forest of Cross River estuary (Edu et al., 2015), evaluation of bioactive compounds in mangrove (Edu et al., 2015), carbon credit assessment in a mixed mangrove forest vegetation of Cross River estuary (Edu et al., 2014), and monitoring and assessment of leaf litter dynamics in a mixed mangal forest of Cross River estuary (Edu et al., 2014). Neither of the aforementioned studies nor similar research on mangrove and ecological scenarios amidst sustainable livelihood in coastal environment has been carried out in parts of Ilaje, Ondo State, and with the unsustainable use of coastal wetland resources and paucity of information in parts of Ilaje warrants urgent study.
The rationale for the emergence of this research corroborates part of the United Nation Conference on Environment and Development (UNCED) agreements on the goals that sustainable livelihoods serve as an integrating factor between the politics of resource management and poverty reduction among sustainable practices for environmental improvement and the pursuit of economic development (Ofelia and Arturo, 2011). Furthermore, despite the characteristics and importance of Ilaje coastal biodiversity ecosystem, the area and its ecosystem have been subjected to enormous pressures upon it sustainable livelihood and benefits in the area for several decades. This is through many factors of both anthropogenic and natural intrusions with consequence degradation due to the demanding ecosystem services of the biosphere. There has been unsystematic exploitation of the resources, coupled with urban infrastructural development, pollution from associated industries, agro-industrial chemicals, and deforestation for local consumption in addition to absence of appropriate legislation. All these constitute the bases and inform the reason for this study.
The study was aimed at assessing the fate of mangrove amidst sustainable livelihood associated with ecological scenarios in parts of Ilaje coastal community. This study is of high significance, hence the results obtained shall widen the knowledge on sustainable livelihood and ecological scenarios associated with the interaction between the inhabitant of the area and mangrove ecosystem. This will assist policy and decision makers, agencies, ministries and environmental scientists, and conservationists in the selection of areas for conservation priorities, sustainable development planning and investment. It will also reawaken the need to integrate coastal wetland ecosystems and ecology of littoral physiognomy as significant components of important landscape with significant unique features of natural environmental resources.
2.0.
MATERIALS AND METHODS

2.1.
Description of study area

The Ilaje study area situated between Lat. 6o0’0” to 6o30’0”N and Long. 4o30’0” to 5o0’0”E (Fig. 1) is among the local council areas in Ondo State, it is a unique area occupying the entire southern part of Ondo state, Nigeria. It is bounded in the south by the Atlantic Ocean, in the west by Ogun State, East by Ese-Odo Local Government Council Area and Delta State and in the North by Okitipupa Local Government Council Area of Ondo State. Its coastline covers a distance of 82 Kilometres making it the Local Government area with the longest coastline in Nigeria, with the headquarter located at Igbokoda. Ilaje land has an area not less than 1,318 square kilometres, with associated climatic conditions of maximum rainfall and relative humidity due to proximity to the coastal ecology. Edaphic condition is sandy silt and sandy loam soil. The area is characterized by littoral riparian vegetation of fresh and marine ecosystem heterogeneous in nature. The area is inherited by five major Kingdoms: Ugbo, Mahin, Etikan, Aheri And Igbotu consisting of over 100 communities including such study sampled sites as: Odonla, Ikorigho, Molutehin, Odun-Igo and Awoye .
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2.2.
Household survey and livelihood assessment

 A household survey was undertaken in five areas of Ilaje littoral community covering Ikorigho, Awoye, Odonla, Odun-Igo, and Molutehin. Based on purposive sampling technique (Nyimbili  and Nyimbili, 2024), the selection of these areas was based on the criteria that mangrove forests should be present and that there should be some element of pressure on the forest for conversion due to aquaculture and maricultural practices, commercial logging, fuel wood collection, for herbs, medicine, and boat carving. A well-structured 20% of 125 questionnaires were administered by simple random technique to representative population of inhabitants (respondents), who were selected by a purposive sampling method (Patton 1990). Thus, all the respondents had a direct relation to and dependence on mangrove forests, such as fishermen, aquaculture and mariculture farmers, firewood collectors, etc. Heads of household interviews, personal interviews / discussions, focused group discussions, and key informant interviews (Edwin-Wosu, and Anaele, 2018); were carried out by the Authors, and the information obtained was collected on the respondents’ understanding of mangrove functions and benefits, and the associated scenarios engendered by livelihood alternatives of respondents of the coastal ecosystem. The sampled sites were validated via ground-trotting using a hand-held geographic positioning system (GPS-Garmin Dakota 10 model) for georeferencing of exact sampled point (Table 1) as reported in Gbayisemore et al. (2025). 

Table 1. Coordinates of sampled site in parts of Ilaje coastal ecosystem, Ondo State  
	S/N 
	Lat. (N) 
	Long. (E) 
	Alt. 
	Community / Sampled site 

	                                                     Igbokoda

	1 
	06o08.543’ 
	004o47.618’ 
	17ft 
	Jetty 

	                                                  Odonla

	2 
	05o56.407’ 
	004o56.768’ 
	9 
	Jetty 

	3 
	05o56.391’ 
	004o56.743’ 
	28 
	Sampled site 

	4 
	05o56.387’ 
	004o56.737’ 
	21 
	Sampled site 

	                                                    Ikorigho

	5 
	05o57.042’ 
	004o56.241’ 
	27 
	Sampled site 

	6 
	05o57.035’ 
	004o56.222’ 
	43 
	Sampled site 

	                                                        Molutehin

	7 
	05o53.816’ 
	004o59.048’ 
	30 
	Jetty 

	8 
	05o53.802’ 
	004o59.025’ 
	15 
	Jetty 

	9 
	05o53.782’ 
	004o59.034’ 
	15 
	Jetty 

	10 
	05o53.817’ 
	004o59.054’ 
	10 
	Sampled site 

	11 
	05o53.743’ 
	004o59.021’ 
	4 
	Sampled site 

	12 
	05o53.743’ 
	004o59.017’ 
	7 
	Sampled site 

	13 
	05o53.774’ 
	004o59.046’ 
	-15 
	Sampled site 

	                                                       Odun-Igo

	14 
	05o53.433’ 
	004o59.231’ 
	7 
	Jetty 

	15 
	05o53.427’ 
	004o59.226’ 
	13 
	Jetty 

	16 
	05o53.404’ 
	004o59.237’ 
	14 
	Jetty 

	17 
	05o53.446’ 
	004o59.250’ 
	14 
	Jetty 

	18 
	05o53.297’ 
	004o59.287’ 
	-1 
	Sampled site 

	19 
	05o53.300’ 
	004o59.287’ 
	4 
	Sampled site 

	20 
	05o53.324’ 
	004o59.288’ 
	15 
	Sampled site 

	21 
	05o53.299’ 
	004o53.302’ 
	24 
	Sampled site 

	22 
	05o53.444’ 
	004o53.189’ 
	59 
	Sampled site 

	                                                 Awoye

	23 
	05o54.838’ 
	004o58.766’ 
	9 
	Sampled site 

	24 
	05o54.901’ 
	004o58.737’ 
	4 
	Sampled site 

	25 
	05o54.904’ 
	004o58.693’ 
	12 
	Sampled site 


2.3.
Data analysis
The data generated were subjected to descriptive analytical tools involving: frequency count, averages, percentages and charts as adopted in Edet et al. (2017) and were used in the analyses of the mangrove forest resource assets of the respondents of the coastal environment at study area.  The levels of response anchors to ascertain the significant impact of livelihood activity on the mangal ecosystem of the area was captured based on 4-point Likert-type scale method (Ifeanyi-Obi and Mathew-Njoku, 2014), to valuate ecological scenarios of coastal livelihood systems by the respondents 
3.0.
RESULTS 

The results as presented by the respondents (Fig. 2-8), revealed diverse ecological scenarios in the mangal ecosystem amidst sustainable livelihood in parts of Ilaje coastal littoral community. The mangal ecosystem services of the coastal communities recorded a significant role of highest provisioning services within and among the studied areas viz: firewood (34%) in Ikorigho, herbs (24%) in Odonla, housing (46%; 50%, 26% and 28%) respectively in Ikorigho, Molutehin, Odun-Igo and Awoye, which also had 30% of mangrove used as firewood. The least roles of mangrove in the various communities were as follows: food and hunting (2%) in Odonla and Awoye respectively, footbridge (8%) in Ikorigho, and farming and logging (2%) respectively in Molutehin, while farming as the least (4%) role of the mangrove was recorded in Odun-Igo (Fig.2).
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At the ecosystem vulnerability scenario the mangrove across the communities had the following responses to vulnerability status viz: highest percentage (36%) of lose in Ikorigho, 44% still on natural status in Awoye, 84% fast disappearing in Odonla and 52% disappearing in Odun-Igo, while the least percentage (4%) of respondents have indicated mangrove, still on a natural status at Odonla and Odun-Igo respectively (Fig.3). The mangrove dynamics has also been associated with such ecological scenario (Fig.4) emerging from hydrocarbon oil spill causing 76%, 96% and 40% disappearance in Odonla, Odun-Igo and Awoye respectively and 80% and 72% disappearance by oil related activities in Ikorigho and Molutehin and least (8%) disappearance in Awoye which also recorded 16% disappearance by domestic usage and sea transport respectively. 
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There was co-inhabitant biodiversity loss recorded due mangrove loss as observed by 100% of the respondence in Odonla, Ikorigho and Molutehin respectively while 96% and 64% of the agreement to the loss due to mangrove lose was reported in Odun-Igo and Awoye respectively (Fig.5). The consequential impact on other resources as revealed by highest levels of respondence recorded 32% loss in Ikorigho, 36% still on natural status in Awoye, 92% fast disappearing in Odun-Igo while 60% disappearance in Ikorigho (Fig.6).
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The negative effect of ecological scenarios as perceived by respondence recorded 96% impact on the livelihood systems of Odonla, Ikorigho and Molutehin communities respectively and 92% impact on the Odun-Igo and Awoye communities respectively as exemplified in Fig. 7.
The negative impact of divers’ level of ecological scenarios of mangrove loss on sustainable livelihood has recorded in the various communities the following index of assessment: Hardship (72%) and income loss (40%) in Odonla and Ikorigho respectively, and hunger in various percentages (64%, 52% and 36%) of impact were respectively recorded in Molutehin, Odun-Igo and Awoye which also had 24% mortality rate due to mangrove loss as exemplified in Fig. 8.
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4.
DISCUSSION 

Coastal wetlands have always been important in the development of numerous cultures and civilizations, but their interactions with society have often been fraught with miscommunication and fear. This prompted the need for a thorough and comparable assessment and evaluation of the mangal ecosystem in Ilaje coastal communities in Ondo State as a project to comprehend the status of the region's ecological interactions with mangrove ecosystem for livelihoods associated with the following diverse scenarios involving: ecosystem provisioning services of mangrove, vulnerability trend of natural and anthropogenic incursion, hydrocarbon pollution; domestic logging and impact of sea rout transport,  biodiversity loss, consequential impact of mangrove loss on other resources, degree of negative impact of ecological scenarios on livelihood and general loss of sustainable livelihood indices.
Mangroves are a group of highly adaptive salt tolerant plant species inhabiting intertidal zones of tropical and subtropical coastlines. They possess important ecological and socioeconomical functions. In the various communities studied of Ilaje coastal ecosystems, the mangrove resources have played significant role in different dimensions of provisioning services, in light of fishing, wood fuel, medicine, housing, farming, hunting, herbs, food, logging, foot bridge and boat carving. Though, with the highest provisioning role as firewood, herbs and housing, these roles were at significant variance among the study communities in Ilaje. Similar ecosystem services in light of habitat support, regulating and socio-cultural services have earlier been recorded in Ilaje (Gbayisemore et al., 2024). Related study had revealed some vital provisioning roles of mangrove in many aspects of human endeavour in terms of therapeutic uses for malaria, diarrhea, ulcer, skin infections, diabetes and snake bite; other uses as food, fuel and fodder for coastal communities have been recorded (Bandaranayake, 1998; Guebas et al., 2000; Cornejo et al., 2005; Pattanaik et al., 2008; Jeeban and Manas, 2018). Mangroves are also potential sources of livelihood for communities through the development of policies and programmes that can help provide incentives to local people who are largely dependent on mangroves (Camacho et al., 2011). In some coastal areas mangrove ecosystems are converted into farm lands, resorts and aquaculture (Blasco et al., 2001; Guebas et al., 2005; Ramasubramanian et al., 2006; Duke et al., 2007). The regulatory / protective role of mangrove have been recorded with regards to increase in soil / sediment accretion and shorelines stabilization (Satyanarayana et al., 2011), nutrient and heavy metals trapping and improved water quality (Alongi 1996; Clark, 1998; Tam and Wong, 1999) and barrier against natural disasters (e.g., cyclones, typhoons or tsunamis) in coastal areas, (Wells et al., 2006; Bahuguna et al., 2008; Jeeban and Manas, 2018). The habitat support service of the mangrove as a breeding, nesting as well as nursery ground for different types of amphibians, mammals, crabs, shrimps, mollusks, fishes, prawn, shellfishes, crustaceans and many other invertebrates have been documented (Nayak and Bahuguna, 2001; Nagelkerken et al., 2008), as well as a home for large numbers of mammals, birds and reptiles (Ramasubramanian et al., 2006).
The mangrove status and associated resources of the communities were observed to be under diverse trends of vulnerability due to anthropogenic and natural incursion. Thus, resulting to some species being fast disappearing while some have attained status of total loss respectively though at variance across the studied communities (Ikorigho, Awoye, Molutehin, and Odun-Igo). despite some attainment level of natural status Research has recorded a historical loss of mangroves, suggesting that they had declined faster than almost any other ecosystem resources including coral reefs and tropical rainforest (Daniel et al., 2020). Despite their ecological, social and economic functions, these ecosystems are continuously under the threat of anthropogenic activity and natural vulnerability. In similar consequence of anthropogenic and climatic vulnerability, Comejo et al. (2005) has recorded a gradual decease in species diversity index of mangroves in many areas. Loss of mangrove is also a consequence of climatic changes as reported by Lovelock and Ellison (2007). While mangrove vulnerability has attained 50% loss in parts of Ilaje study communities it has been reported that loss of mangrove throughout the world may reach up to 60% by 2030 (Wells et al., 2006; Valieta et al., 2001; Simard et al., 2008). However, at a threatening level in developing countries where they are found in abundance mangrove forests are continuously declining at a speedy rate of 1 to 2% annually (Giri et al., 2011; Duke et al., 2007).

In the present study of Ilaje coastal ecosystem it was observed and reported that the causes of the mangroves and other species loss are majorly due to hydrocarbon oil spill, oil related activities, and sea rout transportation, though at variance across studied communities. Natural phenomenon has a lesser threat to mangrove ecosystems than anthropogenic activity as report has revealed man made activities as major causes of mangrove deforestation including practices of potential threats to the diversity of mangrove species (Alongi 2002; Primavera, 1997).   Aquaculture development was identified as the most significant cause of mangrove degradation since the early years until presently in coastal communities; there are also a number of serious threats including urbanization, conversion to agriculture, over harvesting for industrial uses as timber and charcoal, and climate change, among others (Agaloos 1994; Alongi 2002; Primavera 2000; Boquiren et al. 2010; Abdul et al., 2016). Report has revealed species diversity decrease in many regions due to land use changes (Gang and Agatsiva 1992; Osuna 2000); which has similarly being recorded in Awoye due to manmade usage and sea transport within the mangal ecosystem. 

The greater loss of biodiversity following mangrove loss in these areas of study also corroborates the reported trend of decline among local and migratory species due to mangrove deforestation based on analysis of resource sustainability trends (Phan and Quan 2004; Masda et al., 2002; Kirkman and Kirkman 2002; Taslim 2006; Onrizal et al.. 2009; Hajramurni 2010; Lamsal et al., 2015; Malik et al.. 2015b). It has been reported that the relationships between biodiversity and functioning of marine ecosystems are most often positive, which by implication could mean that biodiversity loss could result in a reduction of the ecosystem functioning and capacity to provide goods and services to humans (Laura et al., 2018). This is particularly evident in tropical coastal ecosystems associated with natural and anthropogenic intrusions upon mangroves, which harbours important fraction of coastal biodiversity (Solan et al., 2006; Rahman, et al., 2025).

As a result of consequential loss of mangrove and associated species across studied communities of Ilaje, majority of the inhabitants raised concerns about the degradation of the coastal ecosystem from excessive resource extraction. This corroborates the assertion that habitat destruction as a result of logging from coastal complex reduced the habitat support services for larger animals (Lamsal et al., 2015). Report has also revealed resource users awareness of the negative impacts of extraction and other harmful activities like shrimp farming, but poverty, debts and a lack of livelihood options restrict their ability to withhold from exploitative practices (Islam et al., 2018)
In a similar loss of mangroves and associated species for habitat support services in parts of Ilaje study area this has resulted to greater proportion of species loss across the coastal areas of study with a consequential negative effect on the livelihood of the inhabitants with the emergence of hardship, income loss, hunger and death though at variance across studied communities hence there is lack of sustainable livelihood alternative options. This corroborates studies reporting similar consequences of mangrove loss on livelihoods in light of cost–benefit analysis (CBA) of such ecological scenarios and intrusions (Malik et al. 2015a; KKP-Indonesia 2012). However, the studied coastal communities of Ilaje are not likely to discourage further anthropogenic incursions on mangroves due to aquacultural practices and diverse ecological demand as it remains crucial for the provincial economy.
 CONCLUSION
The Ilaje coastal ecosystem ecologically offers tremendous values and benefits. However, there are tremendous threats of ecological challenges due to natural and anthropogenic incursions. The study reveals that mangroves among other known resources are one of the most vulnerable ecosystems in the area. They are on the verge of destruction due to continuous increase in anthropogenic stresses along the coastal areas and climatic variability. Observation from the study also indicated that climate change phenomenon such as relative sea-level rise incursion has been a lesser threat to mangroves than anthropogenic activities. However, it may engender a substantial proportion of predicted loss of mangroves in future. This predicted mangrove losses will also degrade water quality, biodiversity, eliminate fish nursery habitat, and reduces a major resource for the coastal dwellers that traditionally depends on mangroves for livelihood. The status of mangrove was affected by anthropogenic activities in which greater percentage of mangrove and dependant species were lost as reported in the respondence of inhabitant. Based on the response from the rural dwellers the disappearing mangrove has grievous impact on their livelihood through loss of its dependant species, other biodiversity and ecosystem services. This has engendered among the inhabitants situation such as hardship, income loss, hunger and death. From the study, it reveals that the provision of alternative source of income may reduce the dependency of people on the mangrove ecosystem in which large scale agro forestry programmes may be promoted.
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Fig. 1: Ondo State indicating Ilaje study area





Fig. 2: Provisioning ecosystem services of the mangrove in the studied communities in Ilaje








Fig. 3: Vulnerability status of mangrove in the studied communities in Ilaje








Fig. 4: Causes of mangrove disappearance in the studied communities in Ilaje








Fig. 5: biodiversity loss due to mangrove loss in the studied communities in Ilaje





Fig. 6: Status of other resources due to mangrove loss in the studied communities in Ilaje








Fig.7: Degree of negative impact ecological scenarios on the livelihood of the studied Ilaje communities








Fig. 8: General loss of Livelihood indices due to impact of mangrove loss in the studied Ilaje communities 
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