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Is there a role for traditional ecological knowledge (TEK) in contemporary ecological perspectives?
Introduction 
This essay examines the role that traditional ecological knowledge (TEK) might perform in contemporary ecological perspectives, both directly in aiding scientific knowledge, and indirectly by engaging Indigenous and non-Indigenous peoples in discourse around experiencing nature and the world. Although contemporary ecology is grounded substantially in traditional ‘Western’ science, the term ‘contemporary’ does not exclude current TEK approaches. Traditional and Indigenous Knowledges exist in the real world in the 21st century, despite the historic restraints of colonialism and capitalism, so TEK is by default a part of wider contemporary ecology. Interest in global ecology and the current climate emergency is not merely academic or scientific, its effects have significance for everyone. Those with most to lose and who frequently bear the brunt are often the most disenfranchised, including Indigenous communities who have been marginalised historically. Global warming, changing sea levels and tidal erosion are felt acutely by coastal communities, particularly in the very North of the planet, whereas deforestation, oil exploration and the destruction of land affects other Indigenous communities further South. 

The term TEK gained popularity in the 1980s among Western academics and is defined by social ecologist Dr Fikret Berkes as ‘experience acquired over thousands of years of direct human contact with the environment’.
 Dr Robin Wall Kimmerer, ecologist, author, professor and Indigenous member of the Citizen Potawatomi Nation,
 describes TEK as the belief held by traditional peoples all over the world around the reciprocal relationships of living beings and their environment.
 Although there are countless, diverse Indigenous communities across the globe, all localised and unique, there are resemblances between them. The links between the land, animals, plants and humans are felt spiritually and are deeply interwoven into daily life, each relationship reciprocal and crucial to the function of the other. These scattered traditional cultures have undergone oppression through colonialism, and many have suffered the invasion of dominant societies and been ejected from their sacred lands. 

Dr Tyson Yunkaporta, a member of the Apalech Clan of Queensland Australia and senior lecturer in Indigenous Knowledges at Deakin University Melbourne,
 said that the prevailing opinion among those in his field is that ‘First Peoples have been here for x-thousand years, they know how to live in balance with this place and we should learn from them to find solutions to sustainability issues today’.
 The key is to finding ways in which TEK and scientific ecological knowledge (SEK) can work in harmony. Both are based in evidence and investigation. Though TEK is able to draw on hundreds or thousands of years of interaction and immersion in nature, it is less textually documented and less professionally analysed than SEK. The differences can complement each other, with the precision and geographical accuracy of Indigenous knowledge enhancing the more comprehensive, and usually better financially supported, SEK.

Traditional Ecological Knowledge survival into the present
Indigenous peoples have always coexisted with their land, in a reciprocal relationship with it, rather than owning it. In a recent document from a group of Indigenous leaders, this relationship is described as ‘people belong[ing] to land rather than land belonging to people’.
 
Traditional ecological knowledge was communicated in the oral tradition from generation to generation and has continued to this day. Survival was key to Indigenous peoples; their knowledge and resulting action could culminate in plentiful food or famine, life or death. Localised solutions were tried and tested, and only reliable and successful knowledge passed on. In this current era of climate emergency, despite modern scientific discoveries, the continued existence and well-being of humans and non-humans is as crucial as ever. TEK may yet have a crucial, positive role to play in the survival of the planet.

Much of the land Indigenous peoples once lived on and worked with was taken forcibly by settlers who also imposed their European languages and religion on them. Although they make up only 6.2% of the global population, ‘Indigenous peoples steward 80% of Earth's biodiversity while managing over 25% of her land’.
 In the United States alone, Indigenous communities represent some 700 distinct communities possessing detailed knowledge of the biota of their homelands’.
  

Examples of recent successful TEK application can be found in tributaries of the Columbia River in Washington State US, where the Cowlitz Indian Tribe have fished for eulachon fish for generations. Oral histories and interviews undertaken helped facilitate the protection of habitat and increased abundance of this endangered species. 
 Across the country in Maine, Wabanaki people have harvested sweetgrass in Acadia National Park for weaving and use in spiritual ceremonies for generations. Their traditional knowledge was shown to have enhanced abundance, and this will inform management strategies in the park.
 In New Zealand, the tuatara, a reptile endemic to the islands and declining in numbers, is the sole surviving representative of its order, which originated around 250 million years ago. TEK was gathered through interviews with elders which led to evidence of former and additional sites of tuatara occupation, and also led to the description of tuatara cultural roles that had not previously been noted.

The United Nations Declaration of the Rights of Indigenous Peoples states in Article 31 the right to ‘maintain, control, protect and develop their cultural heritage, traditional knowledge and tradition’
 and includes specific mention of their sciences and technologies. Although agencies worldwide are now required to respect these rights, and involve traditional knowledge holders in decision making in scientific and natural resource policies, many scientific professionals and academics have little understanding of how TEK is woven so completely through the everyday life of Indigenous peoples.
 Increased interest within the fields of biology, pharmacology and agroecology, and United Nations Environment Programme (UNEP) recognition of TEK as having ‘equal status with scientific knowledge’,
 mean educators like Dr Kimmerer argue that it is necessary for science students to gain insight into TEK alongside Western scientific knowledge more traditionally taught in universities and schools.
 

Traditional Ecological Knowledge as a holistic way of life

Unpicking ecology from collective Indigenous culture is perhaps impossible. In addition to the scientific insight imparted by TEK, other essential roles are performed by Indigenous knowledge, with poetry, storytelling, dancing and drumming all fulfilling a more creative and spiritual function. The holistic nature of Indigenous knowledge means spirituality is as present in science as it is in all other daily life, for the whole community from infants up to elders. Traditional spirituality is an everyday religion, more flexible than the dogma of organised Western religion. It is lived and familiar as well as divine, with ‘spiritual realms that are not separated from ordinary life’.
 To engage with the specific scientific knowledge of Indigenous peoples means listening to and celebrating all knowledges, scientific and artistic.
Equally, contemporary western ecological perspectives must look to include other facets of life. This planet is more than a scientific laboratory. Belonging to the Earth and caring for the future of all its inhabitants involves talking, telling stories, sitting in nature, educating each other with poetry, art and music. This is true for all peoples of the world, not just those who are Indigenous to place. Everyone is native to this planet and can engage with it in multiple ways. Concern for the future does not mean a binary choice between science or culture; there is room for both.

There is an increasing popularity of courses blending heritage and science, such as Dr Kimmerer’s environmental biology ‘Land and Culture’ course at the College of Environmental Science and Forestry, State University of New York,
 and educational programmes between Navajo Ethno-Agriculture, a Native American non-profit, and Navajo Technical University.
 The re-emergence of Indigenous tradition in 21st century education shows a desire for a different, less formulaic way to understand science. Kimmerer talks of the ‘reciprocal restoration’ of land and culture leading to the repair and renewal of both.
 Ecology can heal the earth and its inhabitants as the result of an engagement between the physical and social sciences.

The importance of Indigenous languages

Indigenous languages are important in documenting the collective thought processes of a people. Language has implications for identity, communication, culture, education and social integration. Leroy Little Bear, member of the Blackfoot Tribe and founding director of the Native American Program at Harvard University,
 describes aboriginal languages as ‘for the most part, verb-rich languages that are process- or action-oriented. They are generally aimed at describing “happenings” rather than objects.’
 Robin Wall Kimmerer too mentions in her book Braiding Sweetgrass that the proportion of verbs in her native Potawatomi language was much higher than in English, 70% to 30% respectively.
 She describes science as ‘a language of objects’.
 The languages of Indigenous peoples allow for more than the description of objects but go further to encompass the experiences of the people in relation to their environment. 
Cultural Survival, an Indigenous-led NGO founded in 1972, speaks of the importance of language, and how in different Indigenous cultures, language is often tied to place. ‘Inuit people have dozens of words for snow and her movement; Polynesian languages have dozens of words for water's ripples.’
 Among the Evenki, an Indigenous reindeer herding and hunting people in Siberia, there can be hundreds of specific concepts and words for the domesticated and wild reindeer’.
 With unique terms for differing ages of reindeer calves and adults, depending too on whether these deer are male or female; different colour reindeer; animals of differing temperament, TEK can monitor networks of animals very specifically. This nuanced type of tracking of wildlife movement or behaviour might not be as precise or expressive if performed with with purely SEK data. The language of the land speaks about the land in a way that cannot always be translated or uprooted. The land has its own unique vocabulary tied to the details of the earth and its beings.

The United Nations has said that at least 43% of the estimated 6000 languages spoken in the world are endangered.
 Every two weeks a language disappears and takes with it an entire cultural heritage and knowledge system stretching back hundreds, if not thousands of years. Preserving traditional knowledge can be best achieved by preserving and speaking indigenous languages. 
The sanctity of Traditional Ecological Knowledge
In whichever way the discussion and exchange of ideas between both traditional and scientific communities is achieved, it must be recognised that TEK contains more than sets of data. Sacred knowledge and mysterious ways of knowing and being are tied up in the information. Ritual and ceremony must be cherished, not diminished or reduced by the West as they have been in the past, and neither should knowledge be appropriated or stolen. Kimmerer makes clear that it is vital to respect some kinds of ceremonial information, which may be private to a particular tribe or community, and that permission of the community should always be sought where possible.

Symbolism of some traditional cultures has become more popular in recent times, seen perhaps as part of a New Age subculture or lifestyle. It is important that the reverence and gratitude for the land and all beings present in TEK, along with respect of the wisdom of the elders and knowledge holders, is reflected in non-Indigenous people who have not grown up witnessing the same animism of the landscape. Linda Tuhiwai Smith, a Professor of Indigenous Education with Māori heritage at the University of Waikato in Hamilton, New Zealand, explains how difficult it is for those with Western systems of knowledge to understand fully the spiritual connections to the universe that Indigenous peoples have.
 As more dialogue happens, with communions of people willing to listen, learn, and speak truthfully this will become easier to navigate.
Traditional Ecological Knowledge Worldwide

Indigenous, land-based spirituality is not limited to The Americas and Australasia, although here is where much has been documented in recent years. Northern America’s Native populations and First Nations, along with the Indigenous, Māori and Aboriginal peoples of Australasia are all areas where language and culture is being re-embraced at local and national levels.  In Asia and Africa too, reclaiming and maintaining traditional ways is essential. A study of Thathe Vondo Sacred Forest in South Africa shows it is thriving under the control of traditional custodians of the forest who base their conservation strategies on TEK. The local community has positive attitudes towards conservation and the wellbeing of the forest, using ritual and customs to protect the area, and bans on entering the forest for non-sacred activity.
 
With conventional science often described as Eurocentric, it is sometimes forgotten how the forces of Christianity and the Industrial Revolution have homogenised much of the original, local and land based spiritualities of Europe. Particularly in areas where the land is still worked, there remain elements of animistic beliefs and local ways of reciprocal living with nature. As the only Indigenous people of Northern Europe,
 the Saami peoples of northern Norway, Sweden and Finland rely heavily on traditional reindeer herding as a central part of their culture, and also engage in traditional methods of fishing and hunting. 
In a subtler way, the farmers, crofters and fishermen of the British Isles still use land-centric language to personify non-human phenomena. Paul J Meighan, Doctoral Scholar in the Department of Integrated Studies in Education, McGill University Canada, focuses his research on Indigenous language revitalization. As a Gàidheal (Gael) from Glasgow, he comments on an old Gàidhlig (Scottish Gaelic) word: Dùthchas. It is difficult to translate into a single word in English or to explain its concept, although a Scottish Gaelic dictionary might define it as ‘birth tie, hereditary homeland, or connection to place’.
 Meighan describes Dùthchas as ‘an intrinsic part of the Gaelic worldview and stresses an ecological balance among all inhabitants and entities, human and more than human.’
 He goes on to stress the importance of the learning of language taking place in its home, on the original land, to avoid reducing Indigenous ideas into English terms or colonial mindsets, and losing vital meaning.

There is a history of traditional ecological knowledge then on all continents of the earth, with humans communicating with their homeland and non-humans in a meaningful way.
The failure of Scientific Ecological Knowledge
Western science, particularly away from rural areas, that of modern industry or large corporations, sees humans as separate to the rest of nature. Urban areas have limited connection to the land, and governmental or multinational organisations are less prone to feel guilt at the loss of biodiversity in the face of budget and revenue. 

Mainstream science has been unsuccessful overall in the face of climate crisis, despite some progress on environmental issues in recent decades. Efforts to reduce pollution, to recycle and reuse, to mitigate against global warming and rising CO2 levels have not seen the turnaround required to make enough of a difference. These changes are superficial and allow western consumers to generally maintain their lifestyle. Norwegian philosopher Arne Naess, in his 1973 essay The Shallow and the Deep, Long-Range Ecology Movements: A Summary, coined the concept deep ecology. He criticised the shallow ecology attitude where society is not transformed in a deep enough way to prevent ecological collapse.

The current state of our planet has led some climate scientists to describe a new geological era as the ‘Anthropocene’, one shaped by human activity significantly impacting earth’s climate and eco-systems. Scientist and Nobel laureate Paul Crutzen first coined the phrase in 2000,
 and since its introduction, the term ‘Anthropocene’ has become widely used in the global climate change research community, but the term remains an informal one. The Anthropocene Working Group, a component of the International Commission on Stratigraphy will consider whether the term should be formally recognised as a new epoch in the history of the Earth.

Tanya Steele, CEO of the UK office of the World Wildlife Fund commented: “Within our children’s lifetime, places like the Amazon and Galapagos Islands could become unrecognisable, with half the species that live there wiped out by human-caused climate change”.
 Dr Russel Norman, Executive Director of Greenpeace Aotearoa / New Zealand describes how in the era of the Anthropocene, ‘just 4% of the biomass of mammals left on planet earth are wild animals […] whereas 36% of mammalian biomass left on Earth are humans […] 60% of all the biomass of mammals left are livestock to feed humans, mostly cattle and pigs […] and 70% of all the biomass of birds on the planet are poultry – for us to eat – and only 30% is from wild birds.’

The acceleration of damage to the planet is extraordinary and has occurred particularly since colonisation, with the loss of TEK, displacement of peoples and their resources, and promotion of big science over traditional knowledge. This is echoed in Lynn White Jr’s article "The Historical Roots of our Ecological Crisis,"
 published in Science magazine in 1967, where he points out how the arrogance of Christian theology towards dealing with nature has led to its destruction. White Jr asserts that Western Christianity is "the most anthropocentric religion the world has seen." The exploitation of nature to serve humans has been incorporated intentionally or unintentionally into Western science, despite science’s divergence from religion. White Jr saw a possible solution within religion: Christianity, the best candidate from his viewpoint in 1960s America, as he considered the ‘beatniks’ and their ‘affinity for Zen Buddhism’ the near ‘mirror image of the Christian view’ and unlikely to take off in the West.
 In the 21st century, world religions’ dominance has receded somewhat, and spirituality is no longer seen as so eccentric. Perhaps White Jr was correct in his assertion that ‘more science and more technology are not going to get us out of the present ecologic crisis until we find a new religion’.
 It may be that now is the time that a role for TEK in contemporary ecological perspectives is needed more than ever.
Indigenous leaders, academics, and non-Indigenous allies

Academics study an area of interest increasing their knowledge and expertise, but unlike traditional ecological knowledge holders may move on to different research posts in other areas, conceptually or geographically. To involve Indigenous educators and academics may bridge the gap between TEK and SEK, allowing Indigenous specialists to use scientific and cultural knowledge simultaneously. Kimmerer states that Indigenous Americans are the most underrepresented group in an American scientific community that can appear hostile and exclusionary.
 Promoting inclusion and attracting a wider intake of science students is important, as is recruiting non-scientific knowledge holders, particularly elders who are respected in the community and are often native language speakers and could be invaluable in new intermediary roles for the 21st century as SEK reaches out to TEK. The healing of colonial wounds and the damage done to past generations of Indigenous peoples might begin to be possible if elders are listened to respectfully and treated as the experts. 

As people have moved away from organised religion in recent years and become more sceptical of government involvement in science and business, there is the possibility of alliances of Indigenous peoples with non-Indigenous allies working together: spiritual people, eco activists and new age seekers who want a more gentle, land respecting world where nature is sacred, a ‘Dark Green Religion’ as posited by Bron Taylor.
 This interest from the west in Indigenous culture can be used positively if done in a sensitive way. Taylor notes that ‘to protect and defend those peoples considered the best remaining stewards of the critically important spiritual and ecological knowledge’ is an important aspect of dark green religion. Where major religion is attempting to become greener, sometimes as a token religious obligation, as described by Taylor as ‘Greening of Religion’,
 they remain huge institutions with defined power structures and are still linked with western anthropomorphic arrogance and colonialism. Spiritual groups tend to be much smaller, separate and distinct, but linked with networks of healers, performers, and activists. These grass roots level organisations often attract more marginalised people: the young, women, disabled, LGBT, for example. A dialogue, if open and respectful, could make TEK a more familiar subject among a wider group of ecologists, scientists and scholars.
Into 2022 and beyond
At the United Nations Climate Conference COP26 in November 2021 in Glasgow UK, a 4.5 metre tall totem arrived to signify and represent the link between traditional ecological knowledge and the planet’s current situation. Ceremonially carved from a single tree by an Indigenous Totonac artist from Mexico, it showed carvings including an eagle, a woman, a snake, plants, cosmic beings, and hummingbirds.
 The totem, sums up how Indigenous peoples feel about human and non-human life existing together, interwoven. The journey of the totem from Mexico to the UK for the conference was hugely important, particularly as COVID-19 travel restrictions meant there were limited opportunities for Indigenous people to physically participate in person. Following the conference, the totem was ceremonially returned to the Earth to decay naturally and peacefully, representing the cyclical nature of life.

At individual government level. US President Joe Biden released a memorandum in November 2021 in which he commits to ‘strengthening the relationship between the federal government and tribal nations’ The memo states that the White House Office of Science and Technology and White House Council on Environmental Quality wish to:

Recognize Indigenous Traditional Ecological Knowledge (ITEK) as one of the many important bodies of knowledge that contributes to the scientific, technical, social and economic advancements of the United States and to our collective understanding of the world.
 

The US Government will develop an Interagency Working Group on Indigenous Traditional Ecological Knowledge in 2022, collaborating in a manner that respects the rights of Tribal Nations to control access to their knowledge’. 

In the Canadian Budget in 2021, the Government announced up to $173 million, over five years to 2026, to support new and existing Indigenous Guardians Networks initiatives and to support the development of these networks for First Nations, Inuit and Métis, ‘protecting and conserving the environment, developing and maintaining sustainable economies, and continuing the profound connections between Indigenous cultures and their lands.’ 
 In addition, over $166 million will support those lands, water and ice defined as Indigenous Protected and Conserved Areas (IPCAs). supporting Indigenous communities across the country.

Jonathan Wilkinson, Canadian Minister of Environment and Climate Change, describes the initiative as an opportunity to learn from Indigenous Peoples’ deep knowledge and understanding of land management, while Carolyn Bennett, Minister of Crown-Indigenous Relations, explains the immense environmental challenges because of climate change, will need to be viewed from an Indigenous perspective to help preserve the environment for all Canadians. The Canadian Government aim to conserve 25 percent of marine and coastal areas by 2025, working toward 30 percent by 2030, and states this aim is ‘grounded by science, Indigenous knowledge and local perspectives.’

The New Zealand government goes slightly further than good intentioned Western based assurances of funding and collaboration. In its national policy statement, it describes Mātauranga as "the unique Māori way of viewing the world", encompassing both traditional knowledge and culture, going on to explain how Mātauranga Māori and western science can work together, each with their own roles to play but crossed pathways. The combination of both TEK and SEK is applied to official environmental reporting and development of legislation, regulations and policy.
 The first half of 2022 will see the release of the first draft of a National Policy Statement for Indigenous Biodiversity after public consultation in 2019-20. It will address the decline in New Zealand’s Indigenous biodiversity which, despite progress in conservation management over recent decades, now sees around 4000 species as threatened or at risk of extinction. The government recognises that Indigenous ecosystems provide clean water, nutrient cycling, pollination, and pest management, and the safeguarding of these Indigenous ecosystems is important for New Zealand’s future prosperity.
 
Conclusion

Throughout history, most of the world grew their own food, on their own land, using local resources. The seasons marked the wheel of time turning, and knowledge was passed from one generation to the next. Famine, blight, or illness were an everyday possibility, and community survival and health were driving forces. 
Only recently, as science evolved, territories were colonised, and organised religion came to replace Indigenous spiritualities. It was then that the environment began to suffer more rapidly than ever before. Shifting power balances and the exploitative and destructive practices of mineral extraction and mining, fishing, forestry and even tourism allowed consumerism and capitalism to thrive. The reluctance of Indigenous peoples to accept that land, resources, people and animals equate to wealth, or can become ‘property’ led to Western cultures over the last two hundred years typically assuming that indigenous cultures are somewhat inferior or underdeveloped. For modern science to embrace TEK, as it seems to be doing, it needs to have some humility and allow Indigenous knowledge holders to, quite reasonably, become the teachers.
Understanding how to solve problems looking to the future is very much dependent upon understanding the past. Utilising the diverse range of traditional ecological knowledges that have survived and are still proudly flourishing, and collaborating with the original stewards of these lands, could help shape contemporary ecological perspectives where traditional science has failed. In better understanding the values and practices of Indigenous peoples that enabled Earth’s sustainable management for thousands of years, there could be a brighter ecological future.
As former UN Secretary-General, Mr. Ban Ki-moon, said in his opening address to the UN Climate Summit in 2014 “Climate change is the defining issue of our age. Our response will define our future. To ride this storm, we need all hands on deck.”
 A unified collective of nations and communities will be needed, traditional and scientific knowledge holders working in tandem, all with an important role for the future of humans and non-humans. 
The ties that bind Indigenous peoples to their lands with deep reverence and respect are not out of place in today’s world. On the contrary, the resonance between man and nature is an ecological responsibility more necessary than ever.
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