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Introduction: The participation of Indigenous peoples and local communities
(IPLCs) is essential for biodiversity conservation and natural resource
management, as they have in-depth, alternative strategies and cross-
generational knowledge on how to conserve local biodiversity and sustain
ecosystem resilience. Despite the different understandings of their associated
knowledge in conservation practices, the perceived contribution of their
knowledge in the form of rituals, taboos, and totems has proven to be useful
in natural resource management. Nevertheless, the various threats facing
Indigenous practices pose significant challenges in the quest for ecosystem
sustainability.

Methods: Based on the availability of Indigenous knowledge, its use in
conservation practices, and the relationship between Indigenous peoples and
nature, we used the Mono Transboundary Biosphere Reserve (MTBR) that extends
across the Togo and Benin Republic boundary as a case study. From March
to April 2024, we conducted mixed-method research by documenting what
is understood and considered Indigenous and Local Knowledge in mangrove
conservation practices in the Benin Republic and Togo, factors threatening
its use, and mapping the main knowledge holders in the reserve. A total of
70 Indigenous and Local Knowledge holders were interviewed through semi-
structured interviews and surveyed in eight villages in the Mono Transboundary
Biosphere Reserve.

Results: We found that the understanding of Indigenous knowledge in the
MTBR is grounded in Vodoun principles and philosophies. Its practices are
used by the village chiefs, Vodoun priests, cultural guardians, and traditional
healers in the form of beliefs, taboos, totems, customs, rituals, and rules
applied in conserving the local biodiversity and sustaining the cultural values of
mangrove ecosystems. Our findings showcase the rich connections between the
knowledge and practices of IPLCs and ecosystem conservation, emphasizing the
need for preserving the region’s rich biocultural diversity. However, the death of
Indigenous practice holders, migration, western knowledge, and Christianity are
halting the effective use of Indigenous practices, which in turn negatively impact
mangrove ecosystem sustainability in the reserve.

Conclusion: We conclude that the future of Indigenous practices in mangrove
ecosystem sustainability in Benin Republic and Togo in West Africa is full of
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uncertainty, putting the mangrove ecosystem at risk of future degradation.
By documenting these practices, we hope to highlight their importance
in preserving biocultural diversity and encourage further studies to explore
Indigenous pathways to strengthen mangrove ecosystem stewardship in the

reserve.
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Indigenous peoples,
biocultural diversity

1 Introduction

Indigenous and Local Knowledge (ILK) has emerged as a topic
of interest globally and has become increasingly recognized as
a critical tool for enabling sustainability. Whilst not simple to
define, ILK broadly refers to the expressions, practices, beliefs,
understandings, insights, and expressions of Indigenous peoples
generated over centuries of profound interaction with a particular
territory (Grey, 2014). Other terms commonly used in the

» «

literature include “Indigenous knowledge,” “traditional knowledge,”
“traditional forest knowledge,” “local ecological knowledge,
“traditional ecological knowledge” (Boafo et al., 2016), “Indigenous
technical knowledge,” “local knowledge,” and “rural knowledge”
(Masinde and Bagula, 2011). The understanding of what ILK
is or should be in Africa is context-specific. Regardless of the
differences in terminology, there is a prevailing agreement that
these knowledge systems have developed over multiple generations
and are preserved by IPLCs. We have opted to use the term ILK
in this paper because it provides a broader scope for exploring the
complexity of the different recognized knowledge systems.

There is an increasing global agreement on the fundamental
role played by ILK in ecosystem sustainability (Donato-Kinomis,
2016; Kanene, 2016; Weber and Barron, 2023). In Africa, some
studies have revealed the merits of rehabilitating degraded
ecosystems based on ILK identified by IPLCs (Heneidy and
Waseem, 2007). As a result, international bodies and national
organizations are beginning to realize the importance of ILK
in conservation practices (Sinthumule and Mashau, 2020). The
Intergovernmental Science-Policy Platform on Biodiversity and
Ecosystem Services (IPBES) recognizes that ILK contributes
extensively to sustainability across Africa (Hill et al., 2020). The
IPBES Global Assessment (GA), for example, is the first global-
scale assessment to engage systematically with ILK and issues of
importance to IPLCs (Intergovernmental Science-Policy Platform
on Biodiversity and Ecosystem Services, 2019). Such recognition
of the crucial role of Indigenous practices has sparked scientific
interest over the last decade.

However, Indigenous knowledge and practices face multiple
threats and, as a consequence, are progressively dying out
(Inman, 2024). There is no universal definition available of ILK
(Horsthemke, 2004; Mazzocchi, 2006), which leads to a lack of
understanding and threatens the recognition and protection of
practices that may vary regionally. In the West Africa region,
especially in the Benin Republic and Togo, there is no formal
definition of ILK in conservation practices, although definitions
of ILK in the literature are sometimes formulated by scholars or
professionals who do not belong to the local community (Nadasdy,
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practices, Vodoun, mangroves, biodiversity conservation,

1999; Huntington, 2000). Consequently, the voices of Indigenous
peoples are often ignored in the definition of their own knowledge
systems and thus may not be incorporated into conservation
strategies that are inherently driven by their practices. By giving a
voice to IPLCs in this study, we aim to fill such a gap by providing
a more comprehensive understanding of ILK in conservation
practices in the Benin Republic and Togo, and contribute to the
literature on ILK in a broader context.

ILK
communicating its importance to a greater audience is stifled

Integrating into  conservation  practices and
by transformations in Indigenous cultural practices influenced by
colonization, industrialization, and globalization (Makwara, 2013;
Maunganidze, 2016). The spread of Christianity and the adoption
of colonial Western science have significantly impacted the use
of ILK in Africa (Kakiso, 2023). For instance, among the Nandi
people in Kenya, the introduction of Western cultural norms led to
decreased adherence to Indigenous practices and, therefore, altered
the community’s relationship with the environment (Bomett et al.,
2024). The Himba people in Namibia are also facing significant
cultural transformation brought by many outside factors, such
as modernization, globalization, and Christianity, which prevent
the use of their knowledge in responding to the environmental
pressures (Inman, 2024). Our work expands on previous research
by Kakiso (2023), Bomett et al. (2024), and Inman (2024) to
provide a more complete picture of the outside factors that affect
the use of Indigenous practices in the Benin Republic and Togo.
The majority of ILK, particularly in Africa, is undocumented
(Kugara et al., 2021), and when the primary custodians or main
actors of the knowledge pass away, the generational collection
of information and practices is lost (Makwara, 2013). In this
context, there is an urgent need to identify key practitioners
of ILK to prioritize communication at a local level to formally
document community practices in conservation management
strategies (Sillitoe and Marzano, 2009; Mercon et al., 2019; Kugara
et al., 2021). This is particularly important following the findings
of the IPBES Africa Assessment, demonstrating that Africas rich
biocultural diversity was one of its most critical assets, but also
that it was facing many threats (Intergovernmental Science-Policy
Platform on Biodiversity and Ecosystem Services, 2017). In many
African regions, Indigenous practices and important ILK actors or
practitioners have been documented (Selemani, 2020; Kakiso, 2023;
Bomett et al., 2024) in a manner to inform conservation policy
and decision-making processes in the district of Aleta Wondo
in Ethiopia (Kakiso, 2023), which has led to locally adapted and
resilient Indigenous practices being incorporated into management
strategies throughout the country (Abate, 2016). However, in
the Benin Republic and Togo, such an understanding is lacking.
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Recent studies in the Benin Republic, for instance, are only
descriptive of the perceived effectiveness of Indigenous practices
in forest conservation (Djagoun et al., 2022) and sustainable use
of mangrove ecosystems (Gnansounou et al., 2024). Little focus
has been placed on documenting Indigenous practices, their main
actors, and the associated outside factors that affect the use of ILK
(Lawin et al., 2016; Gbaguii et al., 2016; International Union for
Conservation of Nature, 2021). Therefore, this study seeks to fill
the gap in knowledge about practitioners of Indigenous knowledge
and the different Indigenous practices toward environmental
conservation in the Benin Republic and Togo in West Africa.

The West African region has 139 marine and coastal protected
areas, with a total of 6 million hectares, of which nearly 90%
nationally designated marine protected areas (two in the Benin
Republic and none in Togo) (Merceron et al., 2024). The MTBR
is a marine and coastal protected area that extends across the Togo
and Benin Republic border in West Africa. The MTBR was created
in 2017 by the United Nations Educational Scientific and Cultural
Organization (UNESCO) as part of a regional marine protected
areas network, with the primary objective to protect and sustainably
manage coastal resources, especially mangrove ecosystems, to
enhance coastal resilience. The reserve is locally managed by
IPLCs organized in the Association for Community Biodiversity
Conservation Area (ACCB) in collaboration with the National
Wildlife Reserve Management Center of the Benin Republic
and the Ministry of Environment in Togo. This management
approach has been effective in managing important coastal
resources (Nunan et al.,, 2015; Gnansounou et al., 2022a), but has
shortcomings in conserving locally and culturally significant use of
the resources, because of extensive illegal exploitation of mangroves
and associated marine life in the reserve and regionally (Aheto et al.,
2016; Padonou et al,, 2021; Adjonou et al., 2023). Overharvesting
and illegal, unreported, and unregulated fishing (Gnansounou
et al., 2022b) have consequently contributed to the loss of 30% of
mangrove cover (Padonou et al., 2021) and are likely to continue
this trend while potentially exacerbating IPLC’s vulnerability to
added stressors such as climate change, food insecurity, and loss
of biocultural heritage (Teka et al., 2019; Sunkur et al., 2023).

In coastal areas where local livelihoods face threats, resource
users, especially IPLCs can be motivated to work together to
enact change (Aheto et al, 2016). The MTBR was strategically
selected as a case study as it is well-known for its diversity
of Indigenous groups that use their local deities and cultural
practices for mangrove ecosystem sustainability (Gnansounou
et al., 2024). Such a diverse array of Indigenous groups shares
culture and a way of life that are passed down from one generation
to another in conservation practices (Kouchade et al, 2017).
Moreover, studies on coastal resources, particularly mangroves
in the MTBR, are still nascent, and the crucial contribution of
Indigenous practices from IPLCs remains insufficiently explored.
For instance, a recent comparative study between sacralized and
non-sacralized mangrove areas in the reserve demonstrated that
the former has resulted in limitation of resource extraction, such
as fish collection, and illegal cutting for firewood, and increased the
mangrove cover (Gnansounou et al., 2024). However, such a study
lacked documentation of the practitioners and their associated
knowledge that led to the perceived success of the application
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of ILK in mangrove conservation in the reserve. The purpose of
this study is to provide a reference point for understanding ILK
from the perspective of IPLCs, mapping the practitioners and their
associated knowledge, and exploring the threats associated with
ILK in potentially mitigating some of the impacts that mangrove
ecosystems face in the MTBR.

The objectives of this study are to:

1) Elaborate on the current concept and practices of ILK from
Indigenous and local peoples’ perspectives in the MTBR in
West Africa.

2) Document the threats associated with the use of ILK in the
MTBR in West Africa.

3) Map the different practitioners of ILK in the MTBR in
West Africa.

2 Materials and methods
2.1 Study area

The MTBR is one of the two transboundary reserves in
Benin, situated (Long: 1.6249 and Lat: 6.5748) in the south-west
of Benin and Togo, covering an area of 346,285 ha (United
Nations Educational Scientific and Cultural Organization, 2018)
with 12,257 ha of total marine area (World Bank, 2017). The
reserve is a unique regional biodiversity hotspot, bringing together
marine, terrestrial, and lagoonal ecosystems. The reserve shelters a
population of about two million inhabitants (World Bank, 2017)
and is designated a RAMSAR site as part of the international treaty
for the conservation and sustainable use of wetlands. As such, the
reserve is a wetland of international importance and recognized
for its ecological significance. In addition, the MTBR is classified
as a managed resource protected area under category VI of the
International Union of Conservation of Nature (IUCN). Such a
category allows for natural resource conservation with a wider
range of human activities that are compatible with conservation
goals. The reserve has a tropical and humid climate with two dry
and two rainy seasons. Annual rainfall in the reserve varies between
850 and 1250 mm (Adjonou et al, 2023). Between December
and April, the average maximum temperature is 31.25 °C, while
between July and September, the average lowest temperature is 28
°C. Climate is projected to change with a severe impact on the
ecosystem of mangroves in the MTBR (Sinsin et al., 2018).

2.2 Research methodology

2.2.1 Village selection in the MTBR

The villages in this study were selected based on two criteria.
First, we used the Global Mangrove Watch data in March 2024
to identify the areas where mangrove ecosystems are present in
the reserve. We then projected the coordinates of all villages in
the reserve to identify those in or close enough to mangrove areas
that they would likely use these resources. The villages located in
or near the mangrove ecosystem were visited, and a preliminary
meeting was organized with the village’s Indigenous leaders. These
meetings were organized following the assumption that village
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chiefs knew the community members, especially the practitioners
of local knowledge, who could provide a depth of understanding
of the Indigenous practices and associated threats in the reserve.
Second, in each village, we first asked Indigenous leaders to score
from 1 to 5 (with 1 as low and 5 as the highest) the interaction and
dependency of the community members on mangrove ecosystems.
We also asked them if they made use of any practices that helped
them ensure the sustainable use of mangrove resources, or not.
The main guiding question was, “Do you know of anyone in
the village who makes use of Indigenous practices in conserving
mangroves?”. The aim of these entry meetings with Indigenous
leaders was to explore the likely connection between Indigenous
practices and mangrove conservation in the study area. Among the
villages in the MTBR in Togo located close to mangrove ecosystems
and connected with Indigenous practices, only two fell within our
criteria of selection, Agbanankin and Agonkpameé. The villages
where mangroves have no connection to Indigenous practices were
not considered in this study. In the Benin Republic side of the
reserve, only six villages -Aguonguékpe, Avlo, Bopa Center, Dohi,
Houakpe-Daho, and Nazoume fit our selection criteria (Figure 1).

2.2.2 Participant selection

In each village, we used snowball sampling to invite the
participants referred by the village chiefs and Indigenous leaders
to participate (Gnansounou et al., 2022b). Snowball sampling is a
method in which the participant refers at least one more potential
participant to the researcher, and so on (Cohen and Arieli, 2011;
Bhattacherjee, 2012). The goal of the sampling was not to reach a
representative sample, but rather was more exploratory in nature by
targeting specific knowledge (ILK) holders. Therefore, participants
in this study are not representative of all Indigenous and local
peoples in the reserve, but only of those using their knowledge in
mangrove conservation and restoration. Following the sampling
process, only 70 participants self-identified as Indigenous and Local
Peoples (ILPs) and Non-Indigenous and Local Peoples (NILPs)
and users of ILK in mangrove conservation and therefore were
considered for inclusion in this study.

In this study, we refer to ILPs, as people who are descended
from and identify with the original inhabitants of the region
(Intergovernmental Science-Policy Platform on Biodiversity and
Ecosystem Services, 2018). NILPs in this study are described
as those who have no record of original inhabitants, but now
permanently reside in the study area. NILPs were considered
participants in this study as they self-described as practitioners of
ILK and followed similar practices as ILPs, relating to people and
the environment (United Nations, 2020). There are few records of
Indigenous women’s involvement among the selected participants
(Table 1), primarily because of their restricted access to Indigenous
practices stemming from certain cultural and social barriers that are
discussed further.

2.2.3 In-depth interviews

We employed semi-structured, in-depth interviews lasting on
average an hour with each participant. The interview occurred
in the selected villages from March to April 2024. During the
interview, all participants were asked the same questions. The
questions included their demographic details and socio-economic
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profiles, as well as the definitions they used to describe ILK in
the MTBR (see Supplementary material). Participants were also
asked to record their level of agreement on the different actors
or practitioners of Indigenous practices and the associated threats
using a five-point Likert scale: “very strong, strong, medium, low,
none” (Kibonde, 2020). By threat, we refer to anything likely to
negatively impact Indigenous practices. The participants were then
asked to identify any person within the villages who is a holder and
practitioner of ILK.

Prior to their participation in the interview, the study’s objective
was explained to all selected participants, and both verbal and
written consent were received. The interview guide was developed
in English and discussed in both French and two local languages,
Xweda and Fon. Although the primary researcher is from the Benin
Republic and can speak the local languages, a local translator was
recruited in each village to assist in translating some keywords
to the participants to ensure they understood what was asked. In
addition, Indigenous women who participated in the research were
interviewed far away from their households to avoid their husbands
influencing their responses. The same principle was applied to
the few young people who participated in this research to avoid
the influence of elders on their responses. This study received
ethics approval protocol number H23/08/37 from the Human
Research Ethics Committee (Non-Medical) of the University of the
Witwatersrand in South Africa.

2.2.4 Participant observations

Additional data were collected in August 2024 by visiting
sacred areas, fishing and water points, convents, and shrines
where Indigenous practices are applied or observed in the
villages. Indigenous ceremonies and social events, such as the
initiation to local deities, namely “Zangbéto,” cultural dances, and
public flogging for failure to comply with Indigenous rules and
regulations, were attended by the research team in the field. The
data collected were in the form of field notes and photographs,
which included examples of Indigenous practices and their level
of applicability in the study villages. We asked practitioners
to provide examples of Indigenous practices and associate the
level of applicability in their village using three levels of rating:
(4++) Strong applicability; (4) Actively observed; (=) No longer
applicable/Not frequently observed. The main questions asked to
participants during the visit were “Can you give an example of
any Indigenous practices in your community?” and “What is the
degree of applicability of each Indigenous practice example in your
community?”. Those data were summarized by providing valuable
descriptive context for understanding the available Indigenous
practices and their level of applicability in the reserve.

2.3 Data analysis

2.3.1 Occurrence of keywords in defining ILK and
expressions of Indigenous practices from
participants

The definition of ILK from the participants in the MTBR
was captured as audio recordings during the interview stage.
A detailed transcript of each recording was completed and
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FIGURE 1

Map of the Mono Transboundary Biosphere Reserve with the selected villages.

translated from Xweda, Fon, Mina, and French to English by
the primary researcher. Transcripts of the ILK definitions and
the field notes from the field observations on ILK practices in
mangrove ecosystems were systematically coded using inductive
reasoning. Inductive coding involves a method of data analysis
where the researcher reads and interprets unprocessed textual data
to identify concepts or themes (Chandra and Shang, 2019). We
employed the inductive coding method in our research (Thomas,
2006) as it tackles a new area of interest related to the use of
ILK in the Benin Republic and Togo, which currently needs more
scientific understanding. We expanded the coding using thematic
content analysis. The coding of the transcripts was undertaken by
the first researcher and reviewed and checked by the secondary
researcher to avoid misinterpretation and minimize bias. We coded
the transcripts and looked for themes that emerged related to the
understanding of ILK. Keywords were retrieved from the themes
(Inman, 2024), and those that emerged strongly related to ILK
definitions are shown in a word cloud to demonstrate stronger and
weaker associations using direct words from participants. Words
that emerged often are presented with larger font sizes (Inman,
2024) and are located closer to the center.

To explore the expressions of the Indigenous practices and the
extent to which they are being applied in the study villages, we
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conducted further coding. We coded the types of practices and
then collapsed them into five categories (Beliefs, Taboos, Totems,
Rules and Regulations, Customs and Rituals) (Table 2) to show
how they are being expressed and to what extent they are being
applied in conserving mangrove ecosystems and sustaining cultural
values (Supplementary material). For example, participants stated
“we believe that Vodoun protects our ecosystems,” which expressed
Indigenous practices being in the form of a belief. Additionally,
totems were categorized following statements such as, “in our
community, it is a totem that local people kill a crocodile.”

We then coded how these expressions were being applied, i.e.,
for conservation or for cultural values, or not. Participants describe
cultural values as the distinctive fundamental principles that
underpin the existence of the study villages, which may affect the
attitudes of community members by limiting tolerance for deviancy
and heightening the pressure to adhere to socially accepted modes
of thought and behavior. By mangrove ecosystems, they refer to
the unique interaction between plants, animals (vertebrates and
invertebrates), and water in their communities. For example, “no
one should enter to cut mangrove” and “in our culture, women
should not wash menstrual diapers in the water as this could break
the link we have with the water spirit” are, respectively, applied
for mangrove conservation and cultural value. Once we grouped
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TABLE 1 Socioeconomic characteristics of the participants.
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TABLE 2 Definitions and categories of the common types of Indigenous
practices.

Characteristic ILPs, N = 652 NILPs, N = 52
Categories Understanding from IPLCs in the
Age 55.98 (15.07) 56.00 (9.38) MTBR
Residence duration 58.49 (36.02) 44.80 (16.28) Beliefs Beliefs are understood as the feeling of being convinced
of the existence or non-existence of certain conceptual
Gender entities (Us6-Doménech and Nescolarde-Selva, 2016).
0
Female o (14%) 2(40%) Taboos Participants in this study consider taboos as “avoidance
Male 56 (86%) 3 (60%) rules,” something forbidden or prohibited from use or
practice.
Main occupation 0 (0%)
Totems Totems are believed by the participants to have a
Chief 4(6.2%) spiritual significance that cannot be violated or broken.
Chief advisor 6(9.2%) 0 (0%) Rules and Regulations Rules and regulations are enacted by Indigenous
authorities to promote a good relationship between the
Craftsmen 1(1.5%) 0(0%) local communities and mangrove ecosystems.
Cultural guardian 4(6:2%) 1(20%) Customs and Rituals Customs and rituals are perceived by the participants as
Farmer 2(3.1%) 120%) practices or ceremonies Pe.rformed b}_' a designated
cultural guardian or traditional practitioner on a
Fisher 9 (14%) 0 (0%) regular basis or upon the request of the village chief.
Hunter 1(1.5%) 0(0%)
Teacher 0(0%) 1(20%) . . .
’ ’ 2.3.2 Main actors using ILK and the associated
Salt producer 0(0%) 1(20%) threats
Traditional healer 8 (12%) 0 (0%) To understand who the main actors or practitioners of
. Indigenous practices are, and the threats associated with the use
Vodoun priest 30 (46%) 1(20%) . o . . .
of ILK in the MTBR, participants were asked during the interview
2L R stage to state who the main actors are and then rate the extent to
None 11 (17%) 3 (60%) which they practice ILK on a five-point likert scale (“very strong,
Primary school 33 (51%) 1 (20%) strong, medium, low, none”). The same process was used, where we
asked participants to list the threats during the interview and then
L 0,
Secondary school 18 (28%) 1(20%) rate the threats on the same scale. We calculated the frequencies
University 3 (4.6%) 0 (0%) using the Tidyverse and Plotly R packages in R version 4.3.2
Ethnic group software (R Core Team, 2023). A conceptual model illustrating the
methodological approach used from data collection to data analysis
Fon 3(4.6%) 0(0%) . . . . .
in this research is presented in Figure 2.
Mina 21 (32%) 0 (0%)
Xwedah 20 (31%) 4 (80%)
3 Results
Xwlah 14 (22%) 0 (0%)
- I
Yoruba 7 (11%) L (20%) 3.1 Understanding of ILK from IPLCs
o perspectives in the MTBR
Country of origin
Benin 49 (75%) 5 (100%) Several keywords emerged strongly in understanding ILK from
Togo 16 (25%) 0 (0%) IPLCs perspectives during our analysis. As shown in Figure 3,

aMean (SD); n (%).

all the practices to understand the ways in which they are being
expressed and applied, we conducted confirmatory fieldwork where
participants recorded the extent to which Indigenous practices
that were identified and their expressions are still being practiced
or applied using three levels of rating: (++) Strong applicability;
(4) Actively observed; (-) No longer applicable/Not frequently
observed. Descriptive statistics were computed using the levels
of rating in R version 4.3.2 Software to determine the level of
applicability per village (see Supplementary Table 1 for an example
of the coding process).
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the keywords that emerged strongly are practices, generations,
Vodoun, beliefs, spirituality, interactions (between local people
and their ancestors), and tradition. Participants in this study
cannot conceptualize ILK without first thanking their ancestors
in the past generations for passing on the knowledge through
different practices grounded in Vodoun. Considered a supreme
spiritual entity in the Benin Republic and Togo, some participants
have adopted Vodoun as their religion and believe in its power
to intercede between the past and current generations. The
understanding of ILK from the participants in the MTBR is
further grounded in Vodoun principles, rules, and philosophies.
As reported by one of the participants, “Most of the Indigenous
and cultural practices that you will observe in our community
are an accumulation of what our grandfathers have been doing
for decades. They taught us how to do it, and this is strongly
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linked to spirituality and beliefs. I am a cultural guardian, and
all my Indigenous interest is centered around Vodoun beliefs and
practices.” (Benin, Houakpe-Daho, Male). Participants refer to the
knowledge as place-based and mention respect as an associated
element of the transmission and learning of ILK. In the study
villages, elders are valued and seen as the custodians of wisdom
and knowledge, and therefore, showing them due respect is crucial
for the learning and transmission of ILK. As pointed out by one
of the participants, “Indigenous practices are our everyday life, and
one cannot live such a life with disrespect to the knowledge and the
elders” (Benin, Bopa Center, Male).

Frontiers in Ocean Sustainability

Based on the keyword occurrences as shown in Figure 3, it
is clear that the understanding of ILK has multiple associations,
ranging from the spiritual dimensions and beliefs to practices
grounded in Vodoun principles. These apply at the community
level for diverse decision-making processes and are transmitted
from one generation to another. Some of the definitions provided
by participants in this study are quoted in Table 3.

Table 3 illustrates that there is a general understanding of
practices as being a crucial component of what ILK stands for in the
MTBR. Therefore, understanding those practices and their level of
applicability at the community level is needed.
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TABLE 3 Definition of ILK by the participants.

10.3389/focsu.2025.1585598

Participants Profile Definition

Male, Agonkpamin, Togo Cultural guardian®* “Our knowledge can be defined as the unique heritage that we benefited
from our grandparents, and we have a huge responsibility to transfer its use
to the next generation.”

Male, Nanzoume, Benin Chiefb* “ILK can be referred to as our cultural identity. Such knowledge

encompasses the spiritual dimension and practices that can only be used in
our community.”

Male, Houakpe-Daho, Benin Vodoun priest

“The knowledge is related to our entire culture and divinities. These are our
beliefs, which are grounded in Vodoun principles, rules, and philosophies.”

Male, Agbanankin, Togo Traditional healer®*

“We refer to ILK as a cultural and spiritual setting of skills, beliefs, practices,
and experiences that have been used by our grandparents for local
decision-making regarding human wellbeing and community
development.”

Female, Bopa-Center, Benin

Local women representative (Salt and charcoal producers.)

“ILK is our way of living in connection to our charcoal production practices,
ancestors, and the surrounding environment. The knowledge employs some
rules and regulations that we respect to maintain the relationship between
us and our grandfathers.”

Female, Agbanankin, Togo Vodoun priest

“We cannot talk about our knowledge without mentioning Vodoun. This is
central to what we know and have been doing and practicing for years. This
is the culture that we inherent in the form of skills and practices from our
grandfather.”

Female, Avlo-Center, Benin Vodoun priest

“Giving a single definition to ILK is wrong as the knowledge entails various
cultural practices, beliefs, spirituality, traditional rituals, and customs from
various community members in our village.”

#*Individual entrusted with the preservation and transmission of a community’s heritage, values, and traditions.

> Individual representing the village on a political and administrative point.
“Religious leader within the Vodoun entities.
d*Practitioner of Indigenous medicine and spiritual healing.

3.2 Indigenous practices and their level of
applicability in the MTBR

Several Indigenous practices recorded in this
Participants identified Indigenous practices in the
of beliefs, taboos,

rules that are applied in conserving mangrove ecosystems

were
study.
form totems, customs, rituals, and
(plants, animals, and water) and sustaining cultural values
(Table 4). In Table 4, we highlight examples of ILK practices,
indicate their area of application (cultural values, mangrove
in each of

conservation), and how they are expressed

the villages.

3.2.1 Indigenous practices ingrained as beliefs in
the MTBR

Participants in this study believe that local deities act as spiritual
guardians in conserving biodiversity and protecting community
members. Such a belief has led IPLCs in the MTBR to regard nature
with deep respect and consideration. For example, the water spirit
is believed to be a spiritual entity that is consulted annually by the
cultural guardians in each village to make decisions on the favorable
period for fishing. As reported by one of the participants, “The
respect and applicability of the decision made by consulting the
water spirit is important to us as we know when and where to do
fishing to ensure the availability of fish throughout the year” (Benin,
Nanzoume, Male).

Frontiers in Ocean Sustainability

3.2.2 Indigenous practices as a strong connection
to taboos and totems in the MTBR

Community taboos in the MTBR are set as strategies for
reducing the over-harvesting of plant and animal species in the
mangrove ecosystems. In the study villages, it is forbidden to fish
during the seven days chosen by the local deities each year to honor
and invoke the blessing of the water spirit. Those days are chosen
using the oracle “FA” which is a common way of communicating
with the ancestors or the local deities to appease the water spirit.
The oracle communicates through a unique and complex system of
256 symbols that predict the future of fish species in the ecosystem
and provide further guidance for the sustainable use of aquatic
resources. The 7-day break can also be extended to 2 weeks or more
in case the water spirit is not satisfied with the sacrifices made by
the cultural guardians to invoke its blessing. Such a period reduces
the anthropogenic pressures on mangrove ecosystems and gives the
needed tranquility for living organisms such as fish, crabs, turtles,
and snails to reproduce. Under no circumstances is any community
member allowed to go fishing or do any mangrove-related activities
during this period. Failure to comply with such a taboo in the village
often results in sanctions depending on the degree of the offense. As
reported, “In case of non-compliance, the person will encounter all
sorts of difficulties in life until the appropriate sacrifices are made.
For fishermen, for instance, their fishing net can get stuck in the
water and no longer come out. Women cannot even draw water
from the well in our village, or can no longer sell in the village”
(Benin, Nanzoume, Male).

Moreover, harvesting activities or cutting of mangrove trees in
a sacred area are also regarded as taboo. Participants reported that
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TABLE 4 ILK practices and the level of applicability in the studied villages in the MTBR.

Field of application Level of applicability in the villages

Examples of ILK practices used by local communities in the MTBR

Aguo Avlo | Bopa | Dohi | HouD | Nazo
Beliefs
-Vodouns as the main guide to conservation Mangrove Cons* ++ ++ ++ ++ ++ ++ ++ ++
-There is a water spirit that no one can defy Cultural values ++ ++ ++ ++ ++ ++ ++ ++
-Deities as spiritual guardians of people and nature Cultural values ++ ++ ++ ++ ++ ++ ++ ++

Taboos and totems

-No black pots close to the water Cultural values _ _ + + + + + +
-No pooping in the water Cultural values + + ++ ++ ++ ++ ++ ++
-No killing of crocodiles (Crocodylus suchus) Mangrove Cons _ _ + _ ++ +
-No hunting of monkeys Mangrove Cons + + + + +
-No entry in an area surrounded by three flags (white, black, red) Mangrove Cons + + + ++ + ++ + ++
-No cutting of mangrove trees in a sacred area Mangrove Cons + + ++ ++ ++ ++ ++ ++
-No fishing for the 7 days chosen by the deities each year Mangrove Cons _ _ + _ _ + + +
-No fishing and hunting during the days of prayers for the gods of water and earth Cultural values + + + + + ++ + ++
-No washing of menstrual pads in the water Cultural values ++ ++ ++ ++ ++ ++ ++ ++
-No closeness to the water for women in menstrual period Cultural values + + + + + + + +
-No selling of fish from the water by women in menstrual period Cultural values _ _ + _ _ + _ +
-No closeness to the water (at least 90 days) for women who have just given birth Cultural values _ _ + _ _ ++ _ +

Customs and rituals

-Communicate with ancestors to appease the water spirits through the oracle “FA” Cultural values ++ ++ ++ ++ ++ ++ ++ ++
-Yearly festival to celebrate the gods for more fish and a good harvesting season Mangrove Cons _ _ _ + - _ -
-Yearly consultation of the oracle “FA” for biodiversity conservation and community wellbeing Mangrove Cons + _ + _ _ + _ _
-Rainmaking ceremonies Cultural values + _ + _ + + +

Rules and regulations

-No one dares to oppose the voice of the ancestors through the Vodoun Zangbéto “Gardien de nuit.” | Cultural values + + + ++ + ++ + ++
-Always seek permission from the chief before any fishing or hunting activities Cultural values + + + + _ ++ + ++
-No fishing and hunting during the forbidden days Mangrove Cons + + + ++ + ++ + ++
-No use of fine-mesh fishing nets and fishing of small fish Mangrove Cons + + + + + ++ + +
-No fishing in the area dedicated to the reproduction of fish species Mangrove Cons + + + + + ++ + +

Cons* = Conservation; Agbanankin (Agba), Agonkpame (Agon), Aguonguékpe (Aguon), Avlo (Avlo), Bopa Center (Bopa), Dohi (Dohi), Houakpé-Daho (HouaD), and Nazoume (Nazo).
[1 Study villages in Togo; Ml Study villages in Benin Republic.
(+++) Strong applicability; (+) Actively observed; (_) No longer applicable/Not frequently observed.
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those different totems and taboos of plants or animal species within
the mangrove ecosystems in their communities contribute to the
conservation of endangered species. The violators of the totems are
said to invite misfortunes, bad luck, mystic diseases, and, in some
cases, death for themselves and the community. As reported by
one participant, “I remember that community member who is now
lacking his mental abilities after failing to respect some taboos in the
community. His case is often presented as an example to further
violators who might want to break any Indigenous rules, taboos,
and totems” (Benin, Dohi, Male).

In the study villages, the entry of any community member into
an area surrounded by white, black, and red flags is totemic. Each
of those flags represents a local deity. The white goes for Ahounga,
while the black and red go for Agboé and Heviosso, respectively.
For instance, in Dohi, those local deities are believed to work
together under the Avlékété to prevent community members from
overexploiting mangrove ecosystems and water resources.

The West African crocodile (Crocodylus suchus) is regarded as
a god and a revered animal that must not be hunted or killed for
food or any other purposes. A crocodile is believed to be a spiritual
entity that transmits the request or message from IPLCs to their
ancestors and the water spirit. Therefore, the killing of crocodiles
is seen as the communication being broken between IPLCs and the
water spirit.

3.2.3 Indigenous practices performed as customs
and rituals in the MTBR

In the MTBR, customs and rituals are performed as a way
of communicating with the ancestors to appease the water spirit
through the oracle “FA.” The oracle communicates through a
unique and complex system of 256 symbols that predict the future
of the relationship between humans and the mangrove ecosystems
(Figure 4). In case such a future reveals a complex and uncertain
relationship between humans and the ecosystems, sacrifices of
poultry or sheep are performed to appease the ancestors and pray to
the gods. Rainmaking ceremonies are also performed by individuals
on a weekly, monthly, or seasonal basis. Permission from the village
chief is required to perform any rituals or ceremonies.

3.2.4 Indigenous practices in the form of rules
and regulations in the MTBR

In the study villages, when local livelihoods are threatened and
depleted, local communities, through Indigenous authorities, are
spurred into collective action to set rules and regulations aimed
at governing the sustainable use of natural resources. For instance,
when fishermen inform the community leaders that particular fish
species are becoming scarce or when the local fish resellers (women)
notify the authorities that some fish are missing from the market for
buyers, Indigenous leaders restrict the use of fine-mesh fishing nets
and prohibit fishing in designated breeding areas for fish species.
In addition, catching small fish is not allowed, and fishermen are
urged to release any small fish they catch in their nets back into the
water. The same rule applies to the over-harvesting of non-timber
mangrove forest products and the cutting of trees. “In the event of
an offense, the village chiefs decide the fate of the offenders. They
can be flogged or, alternatively, pay a penalty, which consists of
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offering a sheep as a sacrifice to the gods. The sanction also depends
on the seriousness of the committed offense” (Benin, Dohi, Male).

3.2.5 Applicability of Indigenous practices in the
MTBR

The level of applicability informs the extent to which
Indigenous practices are strongly applied, actively observed, or no
longer applicable in the villages. In the MTBR, the Benin Republic
and Togo share a similar cultural identity and practice a common
traditional religion. This reflects the similarity observed in the level
of applicability of beliefs in both countries (Table 4). For instance,
the firm belief in local deities and the water spirit as spiritual
guardians of community members and mangrove conservation is
shared as a common belief and strongly applied in all the study
villages in the Benin Republic and Togo. This can inform what
strategies seem to be most effective in conservation and may be
more likely to be shared across generations.

Moreover, the proximity of the villages in each country may
explain the observed consistency in the level of applicability of
Indigenous practices. For instance, Nanzoume, Aguonguékpe, and
Dohi in the Benin Republic and Agbanankin and Agonkpame in
Togo, respectively, share the same level of consistency in applying
Indigenous knowledge in the different fields of application. The
level of applicability may also be explained by the extent to
which actors or practitioners in each country are involved in
Indigenous practices. The applicability of customs and rituals is
declining compared to the other Indigenous practices in the MTBR.
Such a decline is due to several threats that are associated with
the practices.

3.3 Threats associated with the use of ILK in
the MTBR

Several threats to Indigenous practices were identified by the
participants in this study. The results suggest that the death
of knowledge holders, foreign culture and religion, Western
knowledge, and migration are the main threats associated with
the use of Indigenous practices in the MTBR (Figure 5). As
reported by the participants, some of the Indigenous practice
holders are individualistic and possessive about their knowledge,
and unfortunately, when they pass away, the knowledge that
has been accumulated for decades is not transmitted to the
next generation. Consequently, some Indigenous practices in
the form of rituals or customs are disappearing in the study
villages. For instance, in Nanzoume, a ritual was performed
by an individual using a stone under the rain to ask the
gods for availability throughout the year to provide mangrove
ecosystem services. Today, such a ritual no longer exists;
instead, sacrifices to the gods are performed yearly for the
same request.

The introduction of foreign cultures and religions, namely
Christianity, has led to a rapid decline in the use of Indigenous
practices and the respect of some of the totems, taboos, and
local beliefs. IPLCs in the MTBR are told by Christians that their
ancestral practices used in sacralizing and protecting mangrove to
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FIGURE 4
Consultation of the oracle FA: The position of three rosaries is one sign of communication (Photograph taken in the field, Benin). More information
on the possible combination of the rosaries, their meanings, and the 256 symbols can be found in the book “Le FA, Une géomancie divinatoire du
golfe du Bénin (pratique et techniques), Remy Hounwanou” (Hounwanou, 1984).
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Industrialization comes low as an ILK threat identified in the MTBR.

Potential threats of Indigenous practices identified by the participants in the studied villages in the MTBR: The death of knowledge holders, foreign
culture and religion, Western knowledge, and migration are the main threats associated with the use of Indigenous practices in the MTBR.
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prevent further illegal cutting and overexploitation are diabolic and
should be left out. Such a narrative has caused a serious disinterest
in the use of Indigenous knowledge in conservation practices in
the MTBR. As reported, “Christianity, which is progressively taking
ground in our villages, is destroying the precious connection people
had with their traditions. Young people are not interested in our
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legacy, and this is making us question the future of Indigenous
practices” (Togo, Agonkpamin, Female).

However, in Avlo Center, Indigenous peoples believe that the
connection between humans and mangrove conservation can only
be sustained through Indigenous practices and not by any form of
Christianity or Western knowledge. As reported, “We believe in
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what we see and do in our village. If we want more fish, we perform
sacrifices; if we want to conserve mangroves, we sacralize them
using our local deities. We do not see how prayers and the Bible
can increase the fish stock in the water and protect our mangroves”
(Benin, Avlo, Male). Participants refer to Western knowledge as any
form of knowledge that is brought to them from outside and not
grounded in their culture, beliefs, and traditions.

Migration has also been reported as the main threat to
Indigenous practices sustaining mangrove ecosystems in the
MTBR. Some Indigenous practice holders, in the quest for job
opportunities and better living conditions, migrate to the city center
and, therefore, leave behind their commitment and respect for
Indigenous practices in conservation. The reality is that they often
forget the skills and practices if they return to the community.
As reported, “There are no job opportunities in our communities.
Some people leave the village to find something to do and provide
for their families. Unfortunately, when they come back after some
time, they adopt new habits and lifestyles that do not reflect our
cultural values and are no longer interested in Indigenous practices”
(Togo, Agonkpamin, Male).

3.4 Main actors or practitioners involved in
the use of ILK in the MTBR

In the study villages, the use of Indigenous practices is
not spread equally among practitioners. As reported by the
participants, all village members are requested to comply with the
use of Indigenous practices in the form of beliefs, totems, taboos,
rules, and regulations. However, Indigenous practices in the form
of customs and rituals are only held and performed by a certain
set of practitioners, such as the village chiefs, the Vodoun priests,
the traditional healers, and the cultural guardians (Figure 6).
The village chiefs are regarded as experienced practitioners and,
therefore, are called out for guidance. They are paramount in all
rituals and ceremonies. Vodoun priests, for instance, are known
by the community members as the main leaders of rituals, as they
can communicate with the ancestors and perform sacrifices to
appease the water spirits and the gods. They are also recognized
as the leading practitioners in sacralizing mangroves in the
villages to contribute to their conservation. Cultural guardians
are the leading actors who apply their knowledge to ensure the
protection, preservation, and promotion of the cultural heritage
and values associated with mangrove ecosystems. Their practices
help reconnect the village members to mangrove ecosystems.
Traditional healers are respected in the study villages as they value
mangrove ecosystems, especially some plants, for the benefit of the
village members. Their practices entail rituals using some parts
of domesticated trees, such as leaves, roots, and flowers, to treat
diseases among village members.

Some categories of practitioners, such as fishermen, hunters,
farmers, and salt producers, are underrepresented in this study
for diverse reasons (Figure 6). For instance, in some villages such
as Dohi, Nanzoumeé, Houakpe-Daho, and Avlo Center, fishermen
are no longer allowed to use their Indigenous method collectively
known as “Acadjas” in fishing. Acadjas are refuge traps for fish,
which are built by individuals with plant branches and installed

Frontiersin Ocean Sustainability

10.3389/focsu.2025.1585598

in shallow, sheltered waters of the mangrove ecosystems. The
restriction by the Indigenous authorities to continue with such
Indigenous fishing practices was made to stop the unsustainable use
of fish and the over-cutting of mangrove trees. The same restriction
applies to hunters in study villages, as most of the animals are
totemic. Moreover, participants reported that farming is not well-
developed as the soil has a high concentration of salt, causing stress
for the crops. Consequently, farmers are no longer seen as the main
actors in Indigenous practices.

Indigenous women in the study villages are known as salt
producers, and their practices do not entail the use of Indigenous
knowledge in the form of rituals or ceremonies. Some socio-
professional categories, such as community chiefs, chief advisors,
cultural guardians, traditional healers, and Vodoun priests, have
been set for decades in the MTBR exclusively for males and are
not appropriate for females due to some degree of spirituality
that is involved and the extent of Indigenous practices that are
restricted only to men. Men are then regarded as the custodians
and main practitioners of Indigenous knowledge. Women are
constrained by their menstrual cycles to perform some rituals and
respect some Indigenous rules, as they are seen in those periods
as not pure and therefore cannot communicate with the gods.
Such a belief reflects on the level of participation of Indigenous
women in this study. The few women recorded in this study are
salt producers and Vodoun priests. As reported by one of the
participants, “In our community, women cannot understand the
sensitivity of Indigenous practices and therefore cannot handle the
secret around it. They do not know how to keep secrets. Women
are also constrained by their menstrual cycles to lead Indigenous
practices” (Togo, Agbanankin, Male).

4 Discussion

4.1 Understanding Indigenous and Local
Knowledge and practices in the MTBR

In this study, we found that the understanding of ILK differs
from one participant to another, and one cannot refer to ILK
in the MTBR without emphasizing where the knowledge is from
and how this is being learned and transmitted through practices
and beliefs. Vodoun, as a traditional and cultural religion in
the Benin Republic and Togo, is central to the understanding
of ILK. This is because followers of such a religion believe in
the existence of spiritual entities that significantly impact the
sustainability of ecosystem services through local beliefs and
customary laws (Djagoun et al., 2022). Several studies have defined
ILK without making any connection to such a religion (Senanayake,
2006; Mapara, 2009; Maunganidze, 2016; Tharakan, 2017; Hari,
2020). This emphasizes a serious knowledge gap encountered in
establishing what constitutes “Indigenous” in the African cultural
context (Tharakan, 2017). As demonstrated in other studies, there
is no universal definition available of ILK (Horsthemke, 2004;
Mazzocchi, 2006), and researchers have debated without consensus
on the most appropriate use of themes to establish what IPLCs
know (Williams et al., 2020).

Nonetheless, many of the definitions of ILK found in existing
literature involve the Indigenous conservation methods used by
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ILK practitioners in the study villages in the MTBR: Vodoun priests, traditional healers, cultural guardians, and village chiefs come very strongly as
actors and practitioners of ILK, while some categories of practitioners, such as fishermen, hunters, farmers, and salt producers, are underrepresented
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IPLC:s in relation to local biodiversity, nature, climate change, and
sustainability (Horsthemke, 2004; Makwara, 2013; Maunganidze,
2016; Mekonen, 2017). According to Houde (2007), the word
“Indigenous” is used to point out that such knowledge is embedded
in a system that is unique to a particular community or ethnic
group. This makes the understanding of ILK context-specific, as
the Indigenous practices of conserving nature may differ from
one region to another around the world. In Europe, ILK is
known as Traditional Ecological Knowledge, referring to all types
of knowledge about the natural environment derived from the
traditions of a group of people (Herndndez-Morcillo et al., 2013).
The same terminology is also used in Canada by First Nations’
Indigenous people to express their knowledge in conservation
practices (Houde, 2007).

In the MTBR, the Indigenous conservation practices identified
by the participants are in the form of beliefs, taboos, totems,
customs, rituals, and rules and regulations. Those conservation
practices are specific to the reserve, as a similar study in the
Pacific Northwest revealed other conservation practices, such as
broadcasting seeds and transplanting bulbs, that have successfully
accounted for habitat heterogeneity and land resource conservation
(Charnley et al,, 2007). The use and contribution from IPLCs
through taboos, beliefs, and totems may be understood as the
result of their unique connection with places and all forms
of life (Redvers et al., 2023). This may also be explained by
the deep respect they have for nature and their tradition of
conservation (United Nations Environment Programme, 2017). In
the African context, our results are broadly aligned with several
other studies in Nigeria, Ethiopia, and Ghana that stressed the
use of ILK in the form of beliefs, taboos, and totems in the
conservation of natural resources and maintaining the integrity of
ecosystems (Jimoh et al., 2012; Cardelus et al., 2013; Osei-Tutu,
2017; Allison, 2019). In similar studies, the taboos and totems are
reported as a central element in conserving biodiversity around
the religious shrines of Bangladesh (Mukul et al, 2012), and
are described as instruments for the protection of the remaining
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Indigenous forest in South Africa (Sinthumule and Mashau,
2020).

In this study, we found that crocodiles (crocodylus suchus) are
highly valued animals and should not be hunted for food or other
reasons. While crocodiles are not titled with any spiritual meaning
in other regions of Africa, such as in Zimbabwe (Utete, 2021) and
in the lower Senegal river basin (Brito et al., 2011), in Kpalgun
and Yoggu villages in Northern Ghana, the same species are seen
as totemic creatures, as they guided the migration of IPLCs to
cross rivers (Boafo et al., 2016). Crocodiles were known as “God
under a tree” in ancient Egypt, and worshiped as divine beings
for guaranteeing prosperity and fertility for people (Fahmy and
Aboelmagd, 2024). In African cultures, crocodiles are associated
with different meanings. In Southern Africa, particularly in South
Africa and Zimbabwe, the Ngwenya clan takes its name from the
crocodile as a sacred and powerful animal (Ndimande-Hlongwa,
1998). The conservation of such iconic species, especially as they
face threats from anthropogenic activities (Ouedraogo et al., 2022),
offers important potential for conservation practices.

In the MTBR, we also found that any harvesting activities or
cutting of mangrove trees in a sacred area are regarded as totemic,
while in other sacred areas in Zimbabwe, including Chirozva and
Daramombe hills, the local communities are permitted to harvest
fruits and medicinal plants (Mavhura and Mushure, 2019). Such
contrary findings may be explained by the level of applicability
of Indigenous practices in each country. For instance, the level
of applicability of Indigenous practices in forest management
in Eastern Nigeria (Chukwuone et al., 2020), and South-central
Ethiopia (Tamene et al., 2024) is influenced by a range of socio-
demographic factors. In the MTBR, the proximity of the villages
in each country may explain the observed consistency in the
level of applicability of Indigenous practices. In other African
communities, the level of applicability is influenced by external
factors such as the Western culture, globalization, colonialism, and
the death or migration of the knowledge holders (Mapara, 2009;
Maweu, 2011; Mbah et al., 2021; Bomett et al., 2024). Those external
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factors are identified in other studies as threats to Indigenous
practices in Africa (Cassidy et al., 2011; Risiro and Tshuma, 2013;
Jauhiainen and Hooli, 2017).

Our findings supported the interplay among biological and
cultural diversity within the MTBR, shaped by IPLCs unique
interaction with nature. This is well-known in the literature as
“Biocultural diversity” which recognizes that human societies have
developed unique ways of interacting with the natural world,
resulting in a diversity of knowledge, beliefs, practices, and values
that are intimately linked to the biodiversity of their environment
(Maffi, 2005). In the MTBR, those practices have been developed for
ages and used in valuing biodiversity and sustaining cultural values.
This result aligns with the broader consensus in the field, which
supports that IPLCs in Africa undertake valuation of nature in
their places and territories in accordance with their own knowledge
and practices to enable sustainable outcomes (Martin et al., 2022).
In South and North America, several studies have addressed the
need to protect biocultural diversity with a holistic and integrative
approach where IPLCs and stakeholders are fully considered in
decision-making processes (Otamendi-Urroz et al., 2025). Ignoring
the crucial contribution of IPLCs with their associated knowledge
may limit their direct influence on biocultural diversity research
priorities and outcomes (Asase et al., 2021).

4.2 Threats to Indigenous practices in
mangrove ecosystems in the MTBR

The death of knowledge holders, foreign culture and religion,
Western knowledge, and migration are the main threats associated
with the use of Indigenous practices in the MTBR. The death
of the knowledgeable older generation has been identified in
many studies in Africa as the main threat leading to the fast
eroding of Indigenous practices (Eyong, 2007; Makwara, 2013;
Kugara et al, 2021). This is because some knowledge holders
privatize their knowledge (Makwara, 2013; Maunganidze, 2016)
until they die without passing on the baton to the next generation
(Oyelude, 2023). Consequently, the Indigenous practices that have
been accumulated for decades in natural resources conservation
practices remain inaccessible to other community members,
conservationists, and scholars (Chigwada and Ngulube, 2023).
The migration of Indigenous knowledge holders to other places
in search of better opportunities also poses a risk to the
disappearance of Indigenous practices in the communities, with
a serious implication for mangrove conservation. As supported
by Nepal (2021), by migrating, they eventually lose interest
in the Indigenous practices they were born into. In Africa,
Indigenous practices are losing their relevance in contributing
to local biodiversity and sustainability due to migration and the
death of the knowledgeable older generation. Given the tight
association between biodiversity conservation and cultural heritage
on the continent (Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services, 2017), the loss of ILK poses
a significant threat to the rich biocultural diversity on the continent
and is something that needs to be addressed urgently before more
knowledge is lost that cannot be regained.
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Christianity as a foreign religion has not been helpful
either. Many Indigenous knowledge holders in the MTBR are
now converting to Christianity, leaving behind their Indigenous
heritage. The reality is that evangelists and protestant religions
have oriented some Indigenous practice holders in the area by
convincing them that their practices go against the principles of
biblical philosophy. They are taught that the only way to make
heaven is to abandon their Indigenous practices and follow Jesus
Christ. A similar pattern has been observed among the Aawanbo
people in Namibia, where the introduction of Christianity
has eradicated their connection with nature and profoundly
transformed certain Indigenous practices toward environmental
conservation (Inman, 2024). Generally viewed as a product of
colonialism, Western knowledge is rapidly taking place within
Indigenous communities in the MTBR, with a significant influence
on local culture. This aligns with the research by Selemani (2020)
in Tanzania, where young people are transforming their traditional
culture, beliefs, and local lifestyles to meet Western models. Such
influence by Western knowledge has also been observed among
Igbo tribes in Nigeria (Ekwueme and Onah, 2019).

Those threats to Indigenous practices identified in this study
have serious implications for ecosystem sustainability among
Indigenous communities in Africa. As demonstrated by Fabiano
et al. (2021), when ILK is threatened, and some local practices
are lost, environmental and ecological degradation often ensues.
Natural resources may no longer be protected by IPLCs through
their practices, putting local biodiversity at risk (Brosi et al,
2007). In the Benin Republic, ILK and practices have been
assisting researchers and ecologists in identifying the ecological
range and distribution of endangered plant species (Fandohan
et al, 2011) and promoting the sustainable use of mangrove
ecosystems (Gnansounou et al., 2024) for decades. In Ethiopia,
the quality of the environment has been successfully sustained by
adapting local practices of IPLCs from various parts of the country
(Kakiso, 2023). Recently, scientists have warned humanity about
the diverse implications for biodiversity conservation if the threats
to Indigenous practices around the world persist (Fernandez-
Llamazares et al., 2021).

4.3 Community members and Indigenous
practices in the MTBR

Our study highlighted that community members in general,
especially the village chiefs, the Vodoun priests, the traditional
healers, and the cultural guardians, are known as the main
holders of Indigenous knowledge in the form of customs
and rituals in coping with adverse environmental conditions
that might occur in their localities. This is consistent with
Cheikhyoussef et al. (2011), who argued that those community
members have substantive knowledge needed in ecosystem
management. In fact, they are valued and respected as the
primary holders of Indigenous practices in weather forecasting,
agricultural planning, and disaster preparedness (Makwara, 2013).
The Maasai Indigenous communities, particularly traditional
healers and cultural guardians in Kenya and Tanzania, possess
extensive knowledge that helps them predict weather patterns
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and make informed decisions about natural resource management
2024). There is clear evidence that those
community members and their associated knowledge have the

(Konstantinidis,

potential to act in coping with adverse environmental conditions
and promote sustainability at the local level. However, as reported
by the participants in this study, the application of such knowledge
is not spread equally among actors and practitioners.

As in many places, ILK is context-sensitive as its use varies
depending on the practitioners and the circumstances. There are
practitioners who possess, develop, and use ILK more than others
(Jauhiainen and Hooli, 2017). Traditional healers come first in
line of defense against most diseases (Horsthemke, 2004). Their
knowledge is not only applied to cultural traditions but also
to community healthcare (Cheikhyoussef et al., 2011). Farmers
who are not well-represented as practitioners in this study were
found to be pioneers in using Indigenous practices to adapt to
climate variability and climate change in Uganda (Orlove et al,
2009). The understanding of Indigenous knowledge practitioners
is crucial if we want to document the remaining practices toward
environmental conservation.

Notably, the exclusion of women from many practices could
further influence the loss of knowledge and interrupt a potential
pathway for intergenerational knowledge dissemination. In the
MTBR, women have restricted access to Indigenous practices
stemming from cultural and social barriers and the degree of
spirituality involved in ILK. In the West African region, the
balance between Indigenous and customary beliefs and gender
inclusion is an ongoing challenge (Aluko, 2018) as social norms and
practices restrict women’s rights and empowerment opportunities
in conservation (Bouchama et al., 2018). As culture is fluid, given
the strengthening of women’s rights and equality, potentially in
the future, there is a stronger role that they can play in preserving
ILK for conservation in the region. Therefore, encouraging their
inclusion in decision-making processes for conservation can make
a significant contribution toward sustainability.

5 Conclusion and recommendations

Historically, IPLCs have sustainably cared for Africa’s natural
ecosystems. In the MTBR, the various forms of Indigenous
practices, identified in the form of beliefs, taboos, totems, customs,
rules, and regulations, have provided an alternative way of halting
the extensive exploitation of mangrove resources. However, the
death of knowledge holders, the introduction of foreign cultures
and religions within the local communities, the influence of
Western knowledge, and the deliberate or forced emigration
of IPLCs are obstructing the successful implementation of ILK
practices in mangrove conservation practices in the MTBR. As a
result, the future of Indigenous practices in mangrove ecosystem
sustainability in the Benin Republic and Togo in West Africa is full
of uncertainty, putting the ecosystem at risk of severe degradation.
Creating a future where we can rely on Indigenous practices for
the benefit of mangrove ecosystems is crucial. This is the starting
point for building a shared comprehension and commitment that
allows radical transformations toward sustainability. Consequently,
further studies are encouraged to explore Indigenous pathways
and visions needed to sustain a desirable future for the use
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of Indigenous practices to sustain mangrove ecosystems in
the reserve.

Furthermore, policymakers should promote a bottom-up
perspective by including more IPLCs and their knowledge
in policy formulation and implementation, as everyones
voice matters concerning planetary crises such as biodiversity
loss. They should also make more effort to integrate such
knowledge as part of the local primary and secondary formal
educational curricula or develop educational programs on
ILK for children within the local communities. For instance,
broadcasting ILK practices on national and local radios and
televisions through cartoons and documentary movies might
help promote the knowledge and its associated benefits for
the living environment at an early stage. We also invite the
government, policymakers, and local communities to reinforce
their collaboration in establishing some Indigenous practices
learning centers where children and young people can have digital
access to the knowledge.

6 Limitations of the study

MTBR,
knowledgeable of Indigenous practices was not granted

- Access: In the access to some participants
to the research team in the field. Although those participants
were referred to us as Indigenous and holders of Indigenous
practices, they refused to share their knowledge as they now
consider themselves Christians and therefore condemn most
Indigenous practices. Even though we acknowledge that their
knowledge and contribution might enhance the quality of the
findings, our results remain valid for the scientific audience,
and we respect their choice not to share their knowledge, as is
their right.

- Cultural: We were limited to a cultural barrier as sharing
some key knowledge practices requires a prior initiation of
the research team to Vodoun. As religion shapes individual
lives and beliefs, we do not consider such initiation timely
and appropriate, and therefore it is possible that we might
have missed some key information on Indigenous practices.
Nonetheless, this is unlikely to have significantly influenced
the results.

- Time: We were constrained by time and resources from
investigating how Indigenous practices are applied to other
ecosystems within the reserve. We therefore encourage further
research to investigate and compare how such knowledge is
used and applied to other ecosystems within the reserve.
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