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Abstract

Global biodiversity is declining at an alarming rate; however, evidence suggests that this decline
occurs far more slowly on Indigenous-owned land. This can be attributed to cultural worldviews in
which protecting nature and living in harmony with the environment are fundamental principles, an
ethos central to African societies and many other Indigenous communities worldwide. This study
examines the role of Vhavenda traditional belief systems, Indigenous knowledge, and cultural
practices in the management and conservation of natural resources and the environment. In
contemporary Limpopo Province, the Vhavenda clans of northern South Africa remain among the
country’s most traditional communities, continuing rituals and practices that have been transmitted
across generations. According to the 2022 national census, the area inhabited by the Vhavenda tribe,
records the country’s highest concentration of centenarians, a demographic pattern which they
attribute to the region’s cultural continuity and relative geographical isolation, which have enabled
the preservation of its spiritual and ecological heritage. The research employed an insider
ethnographic methodology, collecting data through personal interviews and a focus group
discussion. Findings reveal that Indigenous beliefs, knowledge systems, and taboos play a substantial
role in promoting sustainable land use. They restrict development on ecologically sensitive
landscapes and discourage harmful practices, such as deforestation and cultivation along water
bodies. These practices are enforced through complex customary laws, often articulated through
prohibitive norms (“thou shalt not”), that safeguard plants, animals, water sources, and other natural
resources. The study further illustrates that these prohibitions reflect a nuanced understanding of the
biophysical environment, with the most sensitive and vulnerable ecosystems and ecologically
important species, including keystone, foundation, and indicator species, receiving protection.
Overall, the research shows the importance of recognising, protecting, and integrating Indigenous
cultural systems as a critical component of effective biodiversity conservation.

Keywords: indigenous knowledge systems; traditional belief system; Vhavenda traditional beliefs;
biodiversity conservation; sustainable land use; cultural heritage; ecological protection; Limpopo
province; South Africa; sustainable development goals; South Africa

1. Introduction

The world is currently confronted with a multitude of environmental challenges, among which
the destruction of biodiversity is one of the most severe. Biodiversity loss not only threatens the
stability of ecosystems but also intensifies other global challenges, including climate change, poverty,
and hunger. In this paper, biodiversity encompasses the variety of species, ecosystems, and genetic
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diversity, all of which are essential for sustaining ecological balance and maintaining the health of
the Earth'’s life-support systems.

Human activities remain the primary drivers of biodiversity loss, particularly habitat
destruction, pollution, climate change, the overexploitation of natural resources, and the introduction
of invasive species (Tyler Miller & Spoolman; Chamasula & Rabumbulu, 2024). The decline of
biodiversity is especially concerning because it reduces the resilience of ecosystems, making them
more vulnerable to environmental disturbances and less capable of providing vital ecosystem
services such as water and air purification, pollination, and climate regulation (Cardinale et al., 2012).

Biodiversity loss is not only an environmental crisis but also an economic one. Biodiversity
underpins key economic sectors, including agriculture, pharmaceuticals, and tourism. Its
degradation, therefore, carries significant economic consequences, threatening food security, the
availability of medicinal resources, and the livelihoods of communities globally. These impacts are
even more pronounced in developing countries such as South Africa, where rural economies remain
disproportionately dependent on natural resources for survival and development (Rabumbulu &
Masithela, 2022). It is essential to recognise that the loss of biodiversity is not a recent phenomenon.
Global concern over environmental degradation can be traced back to the United Nations Conference
on the Human Environment, held in Stockholm, Sweden, from June 5 to 16, 1972, the first major
international summit dedicated to environmental protection. Since then, numerous global, regional,
and national initiatives have been implemented to conserve biodiversity. Countries worldwide,
including South Africa, have established protected areas such as national parks and transboundary
wildlife reserves to safeguard critical habitats and vulnerable species (Juffe-Bignoli et al., 2014;
Bullock et al., 2011). Considerable efforts have also been directed toward ecological restoration,
sustainable resource management, and the enforcement of international and national environmental
policies (Juffe-Bignoli et al., 2014; Bullock et al., 2011).

The adoption of the Sustainable Development Goals (SDGs) in 2015 marked a significant
milestone in these global conservation efforts. Framed within the UN’s “Transforming our World:
The 2030 Agenda for Sustainable Development,” the SDGs constitute a universal framework aimed
at eradicating poverty, protecting the environment, and promoting prosperity for all (United Nations,
2015). Comprising 17 goals and 169 targets, the SDGs apply to all countries, developed and
developing, reflecting the recognition that coordinated global action is essential to achieving
sustainable development without surpassing planetary boundaries (Steffen et al., 2015).

Despite these efforts, the world is not on track to achieve the 2030 targets. Environmental goals
show the least progress, as reported by the 2019 Global Sustainable Development Report (Sachs et
al, 2025) and the Independent Group of Scientists (2019). African countries remain
disproportionately affected due to their heightened vulnerability to climate change and natural
disasters (von Soest, 2020), combined with limited adaptive capacity often associated with economic
constraints (Liwenga, 2017). This imbalance continues to hinder progress toward achieving the SDGs
across much of the continent. South Africa, for instance, is currently ranked 111th, with an SDG index
score of 64.1. African countries overall show the slowest progress among all global regions.

Despite global conservation efforts spanning five decades, the rate of biodiversity loss continues
to accelerate at an alarming pace. The scale and urgency of this crisis necessitate the need for more
diverse, comprehensive, and integrated conservation strategies. Such strategies must meaningfully
incorporate indigenous belief systems, whose knowledge and practices have long contributed to the
sustainable use and protection of natural resources. This study, therefore, examines how indigenous
beliefs can contribute to addressing the escalating biodiversity crisis. Our findings demonstrate that
a deeper engagement with Indigenous knowledge systems and practices offers valuable insights into
sustainable resource management and conservation.

Although numerous discussions and recommendations (Abate & Kronk, 2013; Ebhuoma &
Leonard, 2022) have encouraged the incorporation of Indigenous knowledge and the involvement of
local communities in conservation initiatives, such knowledge has historically been treated as
supplementary, used only when it aligns with Western scientific paradigms. The persistent
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perception of Western knowledge as inherently superior has resulted in the dismissal of Indigenous
knowledge that does not conform to Western scientific frameworks, often labelling it as superstition
or insufficiently scientific (Ebhuoma & Leonard, 2022; Chamasula & Rabumbulu, 2024).

Yet, even as global biodiversity declines, research shows that biodiversity loss occurs at a
significantly slower rate on land managed or owned by Indigenous groups (Swiderska, 2020). This is
largely because nature stewardship and coexistence with the environment are deeply embedded in
many Indigenous belief systems (Abate & Kronk, 2013; Ebhuoma & Leonard, 2022). Unfortunately,
these belief systems, along with associated traditions and practices that promote ecological
sustainability, have been steadily eroded in Africa due to colonisation, Western cultural influence,
and religious conversion (Adu-Gyamti, 2011; UNPD, 2023).

By analysing the role of Vhavenda traditional beliefs, Indigenous knowledge, and cultural
practices in managing and conserving natural resources, this study argues that the protection and
revitalisation of Indigenous cultures are vital for biodiversity conservation. The Vhavenda, an
Indigenous group residing in the northern regions of South Africa, particularly in the present-day
Limpopo Province (Figure 1), offer a compelling case for understanding how cultural systems can
underpin ecological resilience.

A STUDY AREA
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Figure 1. The study area in Limpopo Province, South Africa.

Among the various Indigenous groups in South Africa, the Vhavenda are regarded as one of the
most traditional communities, maintaining rituals and cultural practices that have been passed down
through generations (Sinthumule & Mashau, 2020). They were also the last group in South Africa to
be colonised and influenced by Western cultural and religious systems (Sinthumule et al., 2021). The
geographical isolation of the Vhavenda region has further contributed to the preservation of its
cultural and spiritual heritage. This isolation and cultural practices are contributing factors to the

community’s longevity, earning the area recognition as the country’s “centenarian village” due to its
unusually high concentration of people aged 100 years and older (Statistics South Africa, 2023).
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Like many Indigenous groups worldwide (Agrawal, 1995; Swiderska, 2020), the Vhavenda have
played a critical role in conserving biodiversity in their region for centuries (Abate & Kronk, 2013;
Ebhuoma & Leonard, 2022). This study emphasises the importance of understanding Indigenous
belief systems within the broader global sustainability agenda, particularly in relation to Sustainable
Development Goal (SDG) 15, which focuses on protecting terrestrial ecosystems and biodiversity
(UNPD, 2023). Our findings demonstrate that Indigenous beliefs and practices are integral to effective
biodiversity conservation, environmental management, and ecological stewardship.

The Vhavenda possess deep knowledge of climate patterns, local weather variations, and
ecological processes, which they draw upon to identify and manage risks associated with climate
change. This knowledge underpins their adaptive strategies in land-use planning, biodiversity
conservation, and water resource management, reinforcing the value of Indigenous knowledge
systems in advancing sustainable development and ecological resilience.

2. Understanding Indigenous Knowledge, Traditional Beliefs and Cultural
Practices

Although no single, universally accepted definition of Indigenous Knowledge (IK) exists, most
scholars (Warren, 1991; Abate & Kronk, 2013; Torrents-Ticé et al., 2020; Obi et al., 2021) agree that it
encompasses the cumulative knowledge, beliefs, practices, and ways of living developed and
transmitted across generations. This knowledge is primarily conveyed through oral and cultural
traditions, including proverbs, riddles, folktales, songs, legends, myths, stories, rituals, informal
education, and apprenticeship. Rooted in long-term interactions with specific environments, often
spanning millennia, IK is shaped by informal experimentation, adaptation, and the continuous
incorporation of new insights derived from interactions with modern technologies and an intimate
familiarity with local ecosystems or cultural contexts. This makes IK inherently dynamic, diverse,
and holistic (Abate & Kronk, 2013; Nakashima et al., 2018; Ezeanya-Esiobu, 2019). It spans multiple
domains, including agriculture, medicine, security, botany, zoology, food technology, craftsmanship,
linguistics, education, natural resource management, and hazard mitigation, guiding communities
as they navigate complex socio-ecological systems (Cullen-Unsworth, 2012; Chamasula &
Rabumbulu, 2024).

A range of related terms is often used interchangeably with IK, including indigenous technical
knowledge, traditional knowledge, traditional ecological knowledge, local knowledge, ethnoscience, farmers’
knowledge, folk knowledge, and indigenous science (Nakashima & Roué, 2002; Obi et al., 2021).
Collectively, these concepts describe knowledge systems that preserve, transmit, and contextualise
the relationships between Indigenous peoples, their cultures, and the landscapes they inhabit over
time (Mazzocchi, 2006). Although “knowledge” typically refers to empirical understandings, “belief”
encompasses cosmological and spiritual worldviews, and “tradition” refers to customary practices,
these distinctions often blur within Indigenous epistemologies. Transmission occurs through both
formal and informal means via social interactions, oral histories, rituals, and everyday practices,
ensuring continuity across generations (Mazzocchi, 2006).

Although IK has gained increasing recognition, particularly within sustainable development
discourses, it has simultaneously been subjected to persistent devaluation. A prevailing contrast is
often drawn between scientific and Indigenous knowledge systems, with the former widely
perceived as superior and therefore receiving greater attention, while the latter is frequently
marginalised or dismissed (Hermann et al., 2020; Gémez-Baggethun, 2022). One common strategy
used to undermine IK is the tendency to characterise it as “old-fashioned,” “backwards,” “static,” or
“unchanging” (Rabumbulu & Masithela, 2022). However, this depiction is inaccurate. As highlighted
earlier, IK is dynamic, adaptive, and context-specific, continually evolving in response to the needs
and lived experiences of the communities that develop and apply it.

Tensions between scientific and Indigenous knowledge systems often arise because their
observations may sometimes align and at other times diverge (Nakashima, 2018; Obi, 2021). These
divergences frequently trigger comparisons that privilege scientific knowledge while casting
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Indigenous knowledge as inferior. The partial irreconcilability between the two systems is rooted in
their epistemological foundations: scientific knowledge tends to separate practice from belief (science
versus technology) and rationality from spirituality (science versus religion), whereas Indigenous
worldviews integrate these dimensions. IK offers a holistic understanding of human-environment
interactions that encompasses empirical observation, deductive reasoning, community knowledge,
technological practices, social organisation, institutions, spirituality, rituals, rites, and cosmologies
(Nakashima & Roué, 2002). This integrative nature is precisely what lends IK its strength in
navigating complex socio-ecological systems.

Another frequently cited critique of Indigenous knowledge concerns its oral mode of
transmission, which some perceive as unreliable due to alleged issues such as temporal ambiguity,
dynastic bias, or a supposedly mythical character. However, research on African oral traditions,
particularly the work of Loubser (1991), demonstrates that such criticisms often reflect insufficient
engagement with the interpretive frameworks that govern oral narratives. Rather than analysing the
contextual, symbolic, and embedded meanings within these narratives, many researchers have
tended to interpret myths and stories literally, overlooking their deeper epistemological functions.

Loubser (1991) argues that, while oral traditions may not always offer literal historical
chronologies, they serve as symbolic representations of past events shaped by cultural memory and
social context. Myths function as sophisticated conveyors of political, economic, and environmental
knowledge. When interpreted symbolically rather than literally, they reveal complex insights into
natural resource management, ecological sustainability, and biodiversity conservation. This
interpretive orientation informs the present study, which aims to demonstrate how Indigenous
knowledge systems underpin sustainable practices and make a fundamental contribution to the
protection of terrestrial ecosystems and biodiversity.

3. Regional Setting and Study Area

The geographic location of a region significantly influences its climate, as it affects the
characteristics and movement of air masses as well as the global distribution of atmospheric moisture
(Liu et al., 2020; De Leeuw et al., 2017). South Africa, situated at the southernmost tip of the African
continent, boasts a diverse landscape comprising extensive plateaus, mountain ranges, and coastal
plains. The country spans latitudes 22° to 35° South and longitudes 17° to 33° East, covering an area
of approximately 1 221 090 km?2. It shares borders with six countries: Namibia, Botswana, Zimbabwe,
Mozambique, Eswatini (formerly known as Swaziland), and Lesotho. The country is administratively
divided into nine provinces, which are further subdivided into districts and local municipalities
(Mkhize & Khanyile, 2020).

This study was conducted in two local municipalities, Thulamela and Collins Chabane, within
Limpopo Province (Figure 1). Combined, these municipalities cover an area of 7 645 km? and host a
population of 1019 727, according to the 2022 national census (Statistics South Africa, 2023). The
eastern boundary of the study area is defined by the Kruger National Park. The region is
predominantly rural, with agriculture as the main economic activity. Basic service delivery remains
limited, with fewer than 30% of households having access to piped water, flush toilets connected to
sewerage systems, or weekly refuse collection.

Topographically, the study area varies from high mountain zones, including the Soutpansberg
and Drakensberg ranges, to low-lying plains (Figure 2). These mountainous formations strongly
influence local weather patterns and climate variability (Kabanda & Munyati, 2010). Thulamela, in
particular, experiences high rainfall (orographic rainfall) and is prone to flooding due to its rugged
terrain (Figure 3). The varied topography shapes local microclimates, influences vegetation
distribution, affects river networks, and impacts biodiversity. Areas receiving the highest
precipitation support dense river systems, rich vegetation, and high biodiversity.

The study area also hosts two of South Africa’s most significant natural heritage sites: Lake
Fundudzi, the country’s only natural inland freshwater lake, and Thathe Forest, one of the few
remaining patches of undisturbed rainforest in southern Africa. Both are situated in the Soutpansberg
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Mountains within the Thulamela local municipality (Netshiungani et al., 1981; Sinthumule &
Mashau, 2020).
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Figure 2. Topography of the study area.
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South Africa’s geology is highly diverse, comprising cratons, greenstone belts, orogenic belts,
and impact craters (Guenther et al., 2006). Limpopo Province features three major rock supergroups:
the Barberton, Transvaal, and Olifantshoek Supergroups. A supergroup refers to a collection of
distinct rock formations that were deposited during the same geological period (Luskin et al., 2019),
typically consisting of layered rock types formed under similar temporal and environmental
conditions.

The geology of the study area is heterogeneous, characterised by a mixture of sandstone, shale,
grit, conglomerates, quartzite, and basalt (LEO, 2016). Geology is particularly relevant to this research
for three key reasons: (1) it significantly influences local microclimates, (2) it interacts with
atmospheric and biophysical processes to shape soil formation (Allison & Bennett, 2022), and (3) it
determines land-use potential. Geological features such as mountains and valleys affect wind
patterns, temperature, and precipitation, thereby creating microclimatic variations (Antonelli et al.,
2018). Additionally, different rock types absorb and release heat at varying rates, further contributing
to microclimate heterogeneity.

Figure 4 illustrates the spatial distribution of soil types within the study area. Leptosols
dominate Thulamela Local Municipality, while erosion-prone Regosols are prevalent in Collins
Chabane Local Municipality. Both soil types exhibit weak structure, shallow depth, high stone
content, and susceptibility to erosion (Botha & Hattingh, 2013; Stiirmer et al., 2009). Rainfed
agriculture is the predominant land-use system, particularly in high-precipitation mountainous areas
(Figures 2a and 2b). These zones are generally vulnerable to land degradation, including soil erosion,
due to steep slopes and geological composition (Rabumbulu & Badernhost, 2016). The presence of
sandstone and other erodible rocks further increases the susceptibility of high-lying areas to mass
wasting and related geomorphological processes.
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Figure 4. Spatial distribution of soil types, with leptosols (shallow and gravelly) dominant in the Thulamela
Local Municipality and erosion-prone Regosols in Collins Chabane Local Municipality.
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4. Materials and Methods

This study employed an insider ethnographic approach within a qualitative research design.
Qualitative research provides a structured framework for capturing participants’ experiences,
perceptions, and meanings (Chandra & Shang, 2017), making it particularly suited for exploring
Indigenous knowledge, beliefs, and cultural practices. A purposive sampling strategy was employed
to select participants, allowing for the identification of “information-rich” individuals who could
provide in-depth insights into specific phenomena and contribute to conceptual development.
Participants were deliberately chosen for their extensive knowledge of Venda culture and traditional
practices, including elders, indigenous farmers, and other knowledgeable community members.

Data were collected through unstructured interviews, observations, focus group discussions,
and document reviews. These methods allowed the researcher to guide the discussions while giving
participants the freedom to narrate their experiences, beliefs, and perspectives in their own words.
Such an approach is especially important in Indigenous communities, where oral traditions and
storytelling constitute primary modes of knowledge transmission (Ebhuoma & Leonard, 2022).

Ethical clearance was obtained from the university’s ethics committee prior to data collection.
The study adhered to institutional ethical guidelines, emphasising voluntary participation, informed
consent, and participant anonymity. All participants were informed about the purpose of the study,
the expected duration of their involvement, and their right to withdraw at any point without penalty.
Verbal consent was obtained prior to participation. The two focus group discussions, which consisted
of nine participants per group, lasted approximately two hours, while the individual interviews
ranged from 40 to 90 minutes. Data saturation was reached after two focus group discussions and
42 interviews.

Data analysis was conducted using thematic analysis, which facilitated the systematic
identification, organisation, and interpretation of patterns within the data. This method enabled a
comprehensive examination of data collected across different times and contexts, allowing for the
identification of relationships among concepts and the assessment of their significance based on
recurrence and contextual relevance.

5. Results and Discussions

Although multiple factors contribute to land and biodiversity degradation (Rabumbulu &
Bradenhorst, 2016), population growth is widely recognised as a key driver (Chamasula &
Rabumbulu, 2024). Understanding the role of the Vhavenda cultural belief system in biodiversity
conservation and sustainable resource management requires contextualising it within South Africa’s
political history. Like other rural areas inhabited by Indigenous Black communities, the study area
has experienced sustained pressure since 1913, due to successive administrations from colonial
authorities to the National Party under apartheid in 1948, which entrenched unequal land tenure
(Simon & Ramutsindela, 2000). The 1913 Natives” Land Act legally confined Black South Africans to
7% of the land, with a marginally increased allocation of 13% by the 1936 Act. Enforcement displaced
most of the Black population to designated “homelands,” many of which were situated on steep,
erosion-prone terrain. Consequently, the Vhavenda have contended with population pressures and
the challenges of managing degradation-prone land for over a century.

Findings indicate that Vhavenda culture is deeply rooted in a complex system of myths and
religious beliefs, which significantly shape interactions with the natural environment and inform
sustainable resource use. Consistent with studies across Africa (Abate & Kronk, 2013; Ebhuoma &
Leonard, 2022; Sinthumule & Mashau, 2020; Sinthumule et al., 2021), the Vhavenda employ myths,
taboos, and spiritual prohibitions as mechanisms for environmental management. These cultural
frameworks enforce restrictions on activities that could harm natural resources or disrupt ecological
balance.
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Totems and Sacred Animals and Plants

The Vhavenda use totems and sacred designations to protect specific animals and plants. The
practice of recognising certain species as sacred is widespread globally and reflects community
values, spiritual beliefs, and collective identity (Biswas et al., 2002; Flood, 1996). Sacred species are
revered for their perceived divine significance and often play a prominent role in rituals, traditional
medicine, and ceremonies.

Among the Vhavenda, white lions and white pythons are considered sacred, believed to embody
ancestral deities. Their divine status ensures that these animals remain undisturbed, promoting
survival despite their genetic rarity (leucism) and vulnerability. Oral traditions recount that
approximately 400 years ago, one of their queens received a white lion from a falling star, showing
the spiritual significance attributed to these animals. Such beliefs have facilitated the conservation of
these rare species, aligning with studies showing that spiritual reverence can support species
protection and sustainable practices (Brown, 1989; Flood, 1996; Malek, 1997).

Sacred plants are similarly protected due to their spiritual, medicinal, and symbolic importance.
They play central roles in rituals, healing, purification, and spiritual communication, paralleling
practices in other cultural contexts, such as Ayahuasca in Amazonian traditions (Hofmann &
Schultes, 1992), Tulsi in Hinduism, cedar and sage in Native American rituals (Stewart, 2004; Adams,
2004), and oak in Celtic Druid ceremonies (Carr-Gomm, 2010). Designating plants as sacred preserves
ecological integrity, encourages ethical harvesting, promotes sustainable use, and maintains
traditional knowledge (Abate & Kronk, 2013).

Totems, locally referred to as mitupo, provide an additional layer of ecological protection. Each
clan is responsible for stewarding its totem species, which may include lions, elephants, or crocodiles.
Hunting, harvesting, or consuming these species is taboo, with transgressions believed to provoke
ancestral displeasure and misfortune for both individuals and the clan. Medicinal plants are
harvested according to strict traditional protocols, often guided by ceremonies, ancestral spirits, or
oversight from traditional healers, ensuring sustainable use and communal protection.

Ecologically, many totemic and sacred species function as foundation or keystone species.
Foundation species, such as elephants, create or maintain habitats that support other organisms.
Keystone species, such as crocodiles, have an ecological impact that is disproportionately large
relative to their abundance, playing a critical role in maintaining habitat structure. These species
regulate the populations of other organisms, helping to preserve ecological balance and prevent
ecosystem collapse (Tyler Miller & Spoolman, 2009). The Vhavenda reverence for these species
demonstrates a sophisticated understanding of ecological interdependence and highlights the role of
spiritual and cultural practices in biodiversity conservation. Totem animals, in particular, act as
ancestral guides or protectors, symbolising the broader interconnection between humans, other
species, and the cosmos, a pattern observed among Indigenous cultures worldwide, including North
America and Australia (Stewart, 2004).

Taboos and Discouraged Practices

Taboos are unwritten rules that prohibit certain actions, behaviours, words, individuals, or
topics, often enforced through strong social or cultural sanctions. Violations can result in shame,
ostracism, or other forms of punishment. Taboos function to maintain social order, safeguard cultural
values, and define behavioural boundaries, typically grounded in tradition, religion, or deeply held
fears. Across Africa, traditional taboos have historically restricted the hunting of species such as great
apes, contributing to the survival of gorilla and chimpanzee populations. However, the erosion of
these beliefs through colonisation and globalisation has led to population declines (Abhijeetkumar,
2019). In some areas, such as the Burhinyi Community Forest in the Republic of the Congo,
integrating traditional beliefs with modern conservation strategies, including reforestation initiatives
led by traditional chiefs, has successfully enhanced biodiversity protection (Abhijeetkumar, 2019).

Among the Vhavenda, taboos complement the protection of animals afforded through totems
and the designation of sacred species. Fear is strategically employed to safeguard certain animals,
including:
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¢ Snakes, often perceived as evil and dangerous, even venomous snakes.
¢ Indicator species, such as rain frogs and crabs;
¢ Animals with critical ecological roles or high economic value, such as pythons and pangolins.

The study area hosts some of South Africa’s most venomous snakes, including black mambeas,
cobras, puff adders, and vine snakes. Non-venomous snakes, such as the brown house snake, are
frequently associated with ancestral spirits or witchcraft. Killing these snakes is believed to bring
misfortune to the individual or their family. For instance, one participant recounted a case in which
a person who killed an ancestral snake subsequently lost both a child and a spouse within two years.
From a young age, children are taught to avoid snakes in the wild, while awareness of highly
territorial species, such as the black mamba, ensures that dangerous snakes are only killed when they
enter human dwellings.

Certain mammals, such as the pangolin, the most trafficked mammal globally, are also protected
by taboos. The belief is that if the blood of a pangolin falls onto the soil, it can anger the ancestors to
the extent that rain will stop falling, leading to intense, prolonged seasons of successive droughts.
Killing keystone species, including pythons, is strongly discouraged. According to Vhavenda belief,
killing a python is considered extremely difficult, and failure to do so is thought to result in the person
“shedding” each time the snake sheds its skin. In the study area, pythons are occasionally sold to
traditional healers, who use them in spiritual and medicinal practices, with the snake’s oil believed
to possess healing properties. One of the participants also stated that, one day after drinking with his
friend on their way home, they found a python in open fields (natural land), he said, because they
were drunk, then they started to attack it. He said after an hour they decided it was too difficult to
kill it, and they should just go home, and after leaving the python one the friends reminded them of
the “shedding”. He said that because of fear, they went back, and they were able to kill it after several
hours. After killing it, they went and sold it to a local traditional healer.

Taboos extend to indicator species that reflect ecosystem health (Tyler Miller & Spoolman, 2009).
Rain frogs are not to be killed or disturbed, while children are discouraged from coming into contact
with crabs, also regarded as indicator species. Local beliefs hold that if a crab bites a child, it may
result in a biological change in the sex of the child. Indicator species are organisms whose presence
or abundance reflects the health or condition of their ecosystem. Changes in their populations signal
environmental stress, pollution, or other ecological disturbances, thereby serving as early warning
systems (Tyler Miller & Spoolman, 2009).

The Vhavenda also observe the presence of certain animals and plants to assess environmental
conditions, including the suitability of water for drinking. Through these taboos and discouraged
practices, the Vhavenda not only conserve biodiversity but also maintain informal ecological
monitoring systems that facilitate sustainable interaction with their natural environment.

Sacred Sites, Land Use, and Seasonal Resource Management

Sacred sites are natural areas imbued with spiritual or divine significance, playing vital roles in
the cultural, ecological, and religious life of traditional societies (Hughes & Chandran, 1998). Among
the Vhavenda, sacred sites locally referred to as Zwifhoni include forests, waterfalls, caves, mountains,
pools, and springs, which are believed to be inhabited by ancestors (Odhiambo & Manuga, 2017).
These sites are managed under strict cultural rules, taboos, and prohibitions, with specific clans
serving as custodians who perform traditional ceremonies to maintain ecological balance and the
well-being of all living beings. Examples of sacred sites in the study area include Tshatshingo
Potholes along the Tshirovha River, Phiphidi Waterfall, Thathe Forest, which is guarded by a white
lion, and Lake Fundudzi (Odhiambo & Manuga, 2017; Sinthumule & Mashau, 2020).

The selection of sacred sites is not random. They are often ecologically important or highly
sensitive areas that could be easily degraded without restrictions on human activity. For instance,
access to Thathe Forest is limited to custodians, while public access to other sites is regulated with
strict rules, such as prohibiting shoes to prevent the introduction of pollutants or alien species. Forest
areas act as significant carbon sinks, absorbing CO, and mitigating climate change, while water
bodies require protection from contamination to maintain ecosystem health (Werner, 2021). Sacred
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sites face ongoing threats from tourism, plantations, and mining activities (Netshiungani et al., 1981;
Odhiambo & Manuga, 2017; Sinthumule & Mashau, 2020; Sinthumule et al., 2021).

Water bodies, such as lakes, ponds, and pools, are particularly sensitive to pollution because
their relatively stagnant waters allow contaminants to accumulate and persist for extended periods,
making remediation challenging. To prevent this, Vhavenda communities strictly regulate activities
around sacred water bodies, permitting only minimal human presence. These sites are kept free from
all forms of pollution, including noise, to preserve both their ecological function and their spiritual
significance. Traditional leaders play a central role in land-use zoning, determining which areas are
suitable for agriculture, settlement, or ritual use. Their decisions take into account climatic history,
biophysical characteristics, and ecological sensitivity. For instance, even where soils are fertile, highly
erodible areas are identified, and farming is discouraged in these areas. Wetlands, whether seasonally
dry or containing standing water, are deliberately left undisturbed, as the Vhavenda recognise their
vital ecological functions. These areas are understood to act as natural buffers against flooding and
to play an essential role in water purification, filtering sediments and pollutants before they enter
rivers and streams. This traditional avoidance of wetland disturbance demonstrates a sophisticated
understanding of ecological processes and significantly contributes to sustaining the region's
hydrological and ecosystem health. They also recognise that they play a crucial role in water
purification. Those who occasionally need to collect water for drinking draw it from river sections
strategically located downstream of wetlands, where natural filtration enhances water quality. In
these designated sections, all other activities such as washing clothes, bathing, or watering livestock
are strictly prohibited to prevent contamination. This practice reflects a refined understanding of
hydrological processes, ensuring the long-term safety and sustainability of local drinking water
sources.

The Vhavenda also retain extensive historical knowledge of climate variability and extreme
events, with a collective memory spanning over a century. Elders can describe the timing and
intensity of rainfall and drought cycles, such as the exceptionally wet year of 1977, which triggered
flooding, rockfalls, and mudflows around Luvhola Mountain. This knowledge is rooted in lived
experience, as past extreme events have significantly impacted food security, mobility between
villages, and overall survival, thereby reinforcing a detailed understanding of local climatic patterns
and environmental hazards. Marshy and flood-prone areas are well recognised and traditionally
avoided for cultivation or settlement, based on generational observations and oral histories. This
deep ecological memory supports sustainable land-use decision-making and strengthens the
protection of biodiversity, ecosystems, and community livelihoods.

Closely linked to sacred sites, the Vhavenda observe seasonal restrictions on hunting, fishing,
and farming to ensure the conservation of species and the sustainability of their ecosystem. These
practices align with Traditional Ecological Knowledge, reflecting a holistic understanding of
environmental management and resource use (Abate & Kronk, 2013; Colding & Folke, 2000).
Selective hunting, for example, protects breeding and pregnant animals, as observed among the
Cagayan in the Philippines and indigenous communities in Canada (Abate & Kronk, 2013). Injured
or young animals are sometimes cared for rather than killed, and hunting is restricted to specific
periods of the year. Fires are actively managed to prevent habitat destruction and to maintain
ecological balance.

Similarly, sustainable fishing practices are enforced, including seasonal closures to protect
spawning populations, the use of natural fishing techniques, and the selective release of female or
pregnant fish (Pinkerton & Weinstein, 1995). Rivers are maintained free of waste and debris,
reflecting a deep understanding of ecosystem health and water quality.

Together, sacred sites, land-use zoning, and seasonal management illustrate the integration of
cultural, spiritual, and ecological knowledge in Vhavenda society. These practices extend beyond
subsistence, integrating conservation principles into daily life while preserving biodiversity,
maintaining ecosystem services, and promoting sustainable interactions with the natural
environment.
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Conclusions

Our research concludes that the Vhavenda people’s traditional belief systems, indigenous
knowledge, and cultural practices play a critical role in conserving biodiversity and sustaining
ecosystems. Sacred plants often contribute directly to ecosystem conservation, as their revered status
ensures the protection of the areas where they grow, preserving not only the plants themselves but
the surrounding habitats and associated species (Hamilton, 2004). Similarly, the totemic system
reinforces social cohesion and expresses the group’s identity, linking the community to the land and
its resources. Reverence for totem animals strengthens the community’s responsibility to care for
these species and their ecosystems, which are central to local mythologies, spiritual practices, and
ecological balance (Smith, 2012; Wilson, 2004).

Importantly, the protection of sacred sites, animals, and plants is not random; these areas and
species are deliberately selected based on a deep understanding of ecological principles, identifying
habitats, species, and areas that are vulnerable or critical for maintaining biodiversity. This targeted
protection ensures the survival of keystone species, foundation species, indicator species, and
ecologically sensitive habitats, highlighting the sophistication and effectiveness of Vhavenda
environmental stewardship. The use of myths and legendary stories is important because it helps
people retain important information. When lessons are woven into memorable narratives,
communities are less likely to forget them, whereas rules stated plainly may be easily ignored or
forgotten.

Despite these robust conservation practices, the Vhavenda face significant threats from tourism,
plantations, and large-scale development projects, including coal mining, which endanger sacred
sites, forests, and culturally important species. Preserving these practices and sites is therefore crucial
not only for cultural continuity but also for maintaining biodiversity and ecosystem health in the
region. Like much of the research on Indigenous knowledge and cultural practices, our paper largely
focuses on the perspectives of the elderly. Future studies should also prioritize the voices and
experiences of younger generations to ensure a more comprehensive understanding of how this
knowledge is evolving.
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