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Centering Indigenous Knowledges in ecology and 
beyond
Joseph Gazing Wolf1*†‡, Danielle D Ignace2†, Dominique M David- Chavez3†, Lydia L Jennings4,5†, Deondre Smiles6†,  
Paulette Blanchard7†, Ellen Simmons8†, Diana Doan- Crider9,10, Ruth Plenty Sweetgrass-She  Kills11,12, Michelle Montgomery13, 
Melissa K Nelson5, Linda Black Elk14, Luke Black Elk15, Gwen Bridge16, Ann Marie Chischilly17, Kevin Deer18,  
Kathy DeerinWater19, Trudy Ecoffey20, Judith Vergun21,22, Daniel Wildcat23, and James Rattling Leaf24⇞

There is a resurgent enthusiasm for Indigenous Knowledges (IK) across settler–colonial institutions of research, education, and 
conservation. But like fitting a square peg in a round hole, IK are being forced into colonial systems, and then only as marginal 
alternatives. To address this mismatch, the Traditional Ecological Knowledge Section of the Ecological Society of America (ESA) 
hosted a 2- day workshop—entitled Elevating Indigenous Knowledges in Ecology—at the 2022 ESA Annual Meeting, which was 
held on Kanien’keháka (Mohawk) and Ho- de- no- sau- nee- ga (Haudenosaunee) territories in Montreal, Canada. This gathering of 
21 interdisciplinary Indigenous ecologists included scholars from across the career and professional spectrum. By consensus, 
workshop participants (including the authors of this article) identified four emergent themes and respective guiding questions as 
a pathway toward the transformation of settler–colonial institutions into IK- led spaces. We highlight this pathway to support 
actions toward systemic change, inspire future directions for Indigenous and non- Indigenous ecologists, and nurture stronger 
relationships between Indigenous communities and the Western sciences, toward actualized decoloniality.
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Indigenous Knowledges (IK) have been in practice for millen-
nia. Their validity is evident in generations of ground truth-

ing, and the adaptability of the relational lifeways and 
communities that embody them (Atleo  2011; Varghese and 
Crawford 2021). Moreover, their effectual impacts have been 
demonstrated across diverse fields of ecological research and 

policy (NMFS 2017; USFS 2018; PMNM 2021). IK have been 
defined as “Indigenous peoples’ systems of observing, monitor-
ing, researching, recording, communicating, and learning that 
are required, as for any group, to support survival and flourish-
ing in an ecosystem and the social adaptive capacity to adjust to 
or prepare for changes” (NCA4 2018). Notably, IK possess their 
own (1) keen observations of Earth’s physical processes and 
cycles of change recorded over millennia; (2) theory and appli-
cation of ontology, cosmology, eschatology, axiology, praxeol-
ogy, and epistemology; (3) standards of hypothesis testing, 
replication, data management, research ethics, and peer review; 
and (4) mechanisms of intergenerational Knowledge transmis-
sion guided by Elders through the modalities of experiential 
learning, storytelling, art, music, and ceremony (Cajete  1995; 
Whyte et al. 2016; Berkes 2018). These scientific methodologies 
and the Knowledges they produce are embodied in the recipro-
cal relationships of Indigenous communities with their ances-
trally stewarded ecologies (or “living processes”; Nelson and 
Shilling 2018; Nelson 2020). Despite colonialism and its institu-
tions of erasure, IK continue to elevate Indigenous communities 
to higher levels of ecological consciousness (Blanchard et al. 
2022) in geography (Smiles 2023), land tenure (Doan- Crider 
et al. 2013), plant and animal ecology (Ecoffey  2009; Ignace 
2019), data governance (Jennings et al.  2023), identity 
(Montgomery 2017), education and research (Deloria and 
Wildcat 2001; Armstrong et al.  2007; Black Elk  2016; Page- 
Reeves et al. 2019; David- Chavez et al. 2020; Tsosie et al. 2022; 
Doan- Crider et al.  2023), sustainability and conservation 
(Krosby et al. 2023), and climate adaptation (Nursey- Bray et al. 
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In a nutshell:
• It is essential that Indigenous Knowledges (IK) become 

a central paradigm institutionally and culturally
• Although enthusiasm for IK in ecology has been growing, 

centering IK requires holistic structural and cultural 
changes in settler–colonial institutions (SCI) that are in-
formed by the ecological sciences

• We present four themes of progressive change, along with 
their guiding questions, as a pathway toward actualizing 
the transformation of SCI into IK- led spaces

• Within these Indigenous- led ethical spaces, diverse ways 
of knowing, including Western science, would be treated 
with equal value to promote discovery and problem 
solving

(continued on last page)
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2022). The mere survival of IK is testament to the resilience of 
the communities blessed by its practice.

In this paper, we focus on the transformation of settler–colo-
nial institutions (SCI) that are informed by the ecological 
sciences into IK- led spaces. These may include academic insti-
tutions, government agencies, conservation organizations, pri-
vate companies, civil movements, and even Indigenous entities 
that have been shaped by SCI values. SCI are defined as entities 
that operate through a lens of extractive personal gain, the con-
trol and maintenance of such gain, and the physical, spiritual, 
and epistemic superiority of the settler (Tuck and Yang 2012). 
This is accomplished in part by propagating settler- centric sci-
ence as the only valid epistemology and utilizing education as a 
tool to shape the Indian in the image of the settler (Grande 2004; 
Smith  2012). This monocultural structure of knowledge pro-
duction disallows (Gusa  2010), others (Roothaan  2019), or 
assimilates IK through epistemic exploitation (Berenstain 2016), 
in what has been called epistemicide (Hall and Tandon 2017). 
Unfortunately, in continuing to center settler science, SCI 
remain complicit in the maintenance of colonial exploitation, 
which is harmful to Indigenous communities, ecologies, and 
Knowledges (Moreton- Robinson 2004; Simpson 2017).

Because IK are embodied in the cultures, ecological relational-
ity, and presence of Indigenous Peoples, any effective attempt at 
the centering of IK within SCI requires systemic change in the 
culture, values, protocols, and leadership that constitute SCI. Our 
goal, therefore, is to provide guidance for the needed shifts in SCI 
for IK to be rightfully centered as the systems of Knowledge most 
adapted to Earth’s ecosystems through eons of relational science. 
We use the terms Indigenous, Indian, and Tribal interchangeably 
to refer to the first stewards of any land that is currently occupied 
by settler–colonial states and their institutions. Although there 
are important nuances and contexts between these terms, these 
are not particularly pertinent to this paper.

In a growing positive movement within SCI, there has been 
a resurgence of interest in IK in recent years. This is evident in 
the increasing number of publications in mainstream scientific 
journals that focus on the contributions of IK (as reviewed in 
Jessen et al.  [2022]). Moreover, recent national and interna-
tional ecological assessments now include IK as an informa-
tion source, despite that information often being relegated to 
separate sections within those reports (Baptiste et al. 2017). In 
addition, IK are represented in national and international 
summaries such as the Intergovernmental Panel on Climate 
Change reports (IPCC  2022) and US National Climate 
Assessments (NCA4 2018). Even the US White House recently 
issued a memorandum “ensuring that Federal agencies con-
duct regular, meaningful, and robust consultation with  
[T]ribal officials in the development of federal research, poli-
cies, and decisions” (OSTP  2021), which was followed by a 
guidance document on IK that was itself developed based on 
consultations with Indigenous Peoples (OSTP 2022).

Although these developments have created exponential inter-
est in IK across SCI, along with funding for partnerships with 
Indigenous communities, caution is warranted. The White 

House memorandum “recognizes that the Federal Government 
should engage with ITEK [their acronym, Indigenous Traditional 
Ecological Knowledge] only through relationships with [T]ribal 
nations and Native communities and in a manner that respects 
the rights of knowledge holders to control access to their knowl-
edge, to grant or withhold permission, and to dictate the terms 
of its application”. The memorandum goes on to state that when-
ever ITEK is involved, the Federal government is obligated to 
ensure that its use benefits “Tribal nations, Native communities, 
the United States, and our planet”. These declarations are critical, 
illustrating that the current presidential administration is aware 
of the importance that Indigenous communities place on mean-
ingful relationships, mutual respect, building trust, and reci-
procity to one another and the Earth. SCI agencies or persons 
who have attempted to implement IK on their own, or with 
misdirected guidance, have often propagated additional harm to 
Indigenous communities (Jacobs et al. 2022). Thus, access to IK 
must be controlled by the Knowledge holders themselves and 
any good- faith collaborations with Indigenous communities 
must be led by those communities from conception to final 
product (Carroll et al. 2022).

Across SCI, a fundamental issue hindering Indigenous- led 
collaboration and mutually beneficial partnerships is the con-
tinued lack of exposure to IK in SCI academic curricula and 
training (Battiste and Youngblood Henderson 2000). Although 
attempts have been made to develop theoretical frameworks 
and guidelines on the interfacing of IK and SCI epistemologies 
(Bartlett et al. 2012; Popp et al. 2020), most SCI ecologists will 
never encounter them unless their coursework, research, or job 
requires it. This exclusion of IK in the academy can be particu-
larly damaging because of the cascading generations- long 
impacts. SCI graduates in STEM (Science, Technology, 
Engineering, and Mathematics) fields, including ecology, go on 
to influence many aspects of SCI policy and values. This often 
results in a lack of consultation and implementation of IK in 
decision- making and educational processes, which perpetuates 
the cycle of ignorance and exclusion (Bohensky and Maru 2011; 
Mazzocchi 2018). Therefore, at all career stages, SCI university 
researchers, government scientists, and natural resource man-
agers may have a limited understanding of IK, the communities 
that embody them, and those communities’ unique place- based 
histories (Pierotti  2010). Moreover, given that the growing 
interest in IK is a relatively recent phenomenon, established 
SCI personnel may also lack experience in working with 
Indigenous communities and lack awareness of the concerns 
that those communities have in sharing their deeply rooted 
Knowledges (Hudson et al. 2023; Jennings et al. 2023).

This lack of awareness of IK is exacerbated by a multitude 
of SCI structural factors that cannot be remedied by tempo-
rary changes in policy positions, funding mechanisms, and 
JEDI (Justice, Equity, Diversity, and Inclusion) programs, or 
by cyclical academic interest in IK. For example, a high turno-
ver rate and scarcity of Indigenous employees in SCI work-
forces create major challenges for meaningful engagement 
with Indigenous communities and truly reciprocal 
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Indigenous- led co- creation of research and stewardship of 
shared natural resources (Pitts et al. 2011). Although federal 
agencies have attempted genuine efforts to train their staff and 
consult with Tribes (eg National Park Service [NPS 2020], US 
Fish and Wildlife Service [FWS 2018], US Geological Survey 
Southwest Climate Adaptation Science Centers [CSA 2021]), 
the high turnover rate and ensuing lack of experience among 
agency staff results in a costly cycle whereby Indigenous com-
munities invest time, effort, and resources into relationship 
building only to have to repeat the process again and again. 
Even worse, the ongoing exclusionary tactics of SCI conserva-
tion organizations (Coulthard  2014), government agencies 
(Rudden 2021), higher education (Page et al. 2017), and the 
ecological sciences (O’Brien et al.  2020) further erode the 
trust required for long- term relationship building. Even good 
faith efforts by allied scholars to engage with Indigenous com-
munities are challenged by rigid SCI academic accreditation 
and tenure policies, and uncompromising employment stand-
ards in federal and state agencies as well as in conservation 
organizations. Both Indigenous and non- Indigenous person-
nel are therefore burdened with navigating SCI requirements 
for their own career advancement while attempting to build 
genuine relationships with Indigenous communities, without 
compromise.

Taken together, the lack of knowledge of IK in SCI, the 
dearth of Indigenous representation in SCI, and the imperative 
that IK be controlled and taught by Indigenous Peoples all point 
to the necessity of molding SCI and their ways of knowing into 
ever- Indigenized spaces. Our goal in this ongoing project is to 
understand the progressive degrees to which SCI can be restruc-
tured to properly center IK and Indigenous Peoples, and the 
necessary shifts to bring about these degrees of systemic change, 
toward a vision of reconciliation, co- production, and shared 
vision. Our method relies on the experiences of Indigenous 
scholars from across the career span and career spectrum, 
whose work is informed by IK and SCI ecological sciences.

Gathering of Indigenous voices

The Traditional Ecological Knowledge Section (TEK) of the 
Ecological Society of America (ESA) convened a 2- day work-
shop before the 2022 ESA Annual Meeting, which was held 
on Kanien’keháka (Mohawk) and Ho- de- no- sau- nee- ga 
(Haudenosaunee) territories in Montreal, Canada (Figure  1). 
The goal of the workshop was to initiate a conversation among 
interdisciplinary Indigenous thinkers from diverse backgrounds 
and perspectives on devising a pragmatic approach to fostering 
greater competency in IK and collaboration with Indigenous 

Figure 1. Creators of the Elevating Indigenous Knowledges in Ecology workshop held at the Ecological Society of America’s 2022 Annual Meeting. From left to 
right (and with Tribal affiliations in parentheses), front row: J Gazing Wolf (Amazigh, Nubian, Hunkpapa Lakota), J Rattling Leaf (Sicangu Lakota), R Plenty 
Sweetgrass-She Kills (Hidatsa, Mandan, Nakota, Dakota), Luke Black Elk (Thitȟuŋwaŋ Lakota), MK Nelson (Turtle Mountain Chippewa). Middle row: R Newman, 
P Blanchard (Absentee Shawnee, Kickapoo), LL Jennings (Pascua Yaqui, Wixárika), M Montgomery (Haliwa Saponi, descendant Eastern Band Cherokee), J 
Vergun (Powhatan, Tuscarora, Mohawk, Shoshone), Linda Black Elk (Korean, Mongolian), K DeerinWater (Cherokee), DM David-Chavez (Taíno). Back row: D 
Wildcat (Muscogee), K Deer (Kahnawake Mohawk), E Simmons (Swampy Cree), G Bridge (Saddle Lake Cree Nation), T Ecoffey (Oglala Lakota), D Smiles (Leech 
Lake Band of Ojibwe), DD Ignace (Coeur d’Alene). Remote participants: AM Chischilly (Diné), D Doan-Crider (Tepehuán). Image credit: A Sponberg.
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communities across SCI educational programming, careers, 
and agencies. We—the workshop creators, participants, and 
authors of this article—seek to propose questions for reflection 
and provide guidance for both Indigenous and non- Indigenous 
personnel within SCI. Over the long term, we hope that the 
conversations and insights gained will lead to the proper 
centering of IK in the ecological sciences and beyond.

We met with intention and created space for all partici-
pants to share stories, experiences, and scholarship. Our 
group included 21 Indigenous People, who identify with 34 
Indigenous communities across Turtle Island (commonly 
known as North America). Of the 21 contributors, 15 con-
sider themselves as practitioners of IK and three are Elders 
within their communities. Of the scientists, educators, and 
conservationists in this group, seven consider themselves 
early career, 11 mid- career, and three late career, although 
this concept is generally foreign to Indigenous cultures. Our 
institutional affiliations included 14 public universities, 
seven Tribal colleges and universities, six nonprofit organiza-
tions, two corporate/private organizations, five community/
grassroots organizations, one non- Tribal government agency, 
and one Tribal government agency. Our efforts were gener-
ously supported by allied scholar colleagues and mentors. As 
an author team with a shared vision, we offer guidance in the 
form of emergent themes and critical questions to be consid-
ered and pursued by SCI ecologists and programs that are 
working toward systemic change, including the ESA.

Workshop design

The workshop itself and the collaborative efforts that followed, 
including this article, were designed to be uniquely Indigenous 
spaces, embodying the multidimensionality of IK and providing 
an example of the needed changes to transform SCI into 
IK- led spaces. Both days of the workshop began and ended 
with an opening story, prayer, and local history 
from Kevin Deer, a prominent Kahnawake 
Mohawk Faithkeeper and educator. Gifts made 
from the bodies of plant and animal relatives 
were exchanged or placed throughout the room 
to invite the voices of our ecological kin. Gifts 
of gratitude were also shared with the Elders 
present. Two workshop participants attended 
remotely via Zoom to accommodate their 
familial responsibilities. The “participants” were 
not treated as such but as co- organizers, co- 
creators, and co- authors.

The first day of the workshop included 
introductions, open dialogue, and some 
directed discussion. The discussion was guided 
by the following broadly stated framing 
questions:

• What does it mean for IK to have equal 
standing with SCI?

• What role can SCI programs and personnel play in increas-
ing awareness of IK and what kind of training/experience 
would they need?

• Who should teach IK in SCI contexts, how should it be 
taught, and should it be included in foundational courses 
or as a specialized experience?

• How should SCI scientists approach relationship building 
with Indigenous communities? What protocols should they 
follow? What are their ethical responsibilities? Who holds 
SCI accountable to respecting Indigenous communities and 
caring for these relations responsibly?

• What is the best approach to expanding understandings 
within the SCI community of realities, such as Tribal, food, 
and data sovereignty, cultural protocols, and other social and 
economic priorities?

At the end of the first day, each workshop participant iden-
tified an issue or issues that were of the highest priority to 
them. In total, 26 issues were identified, which were then 
shared among and collectively discussed by the workshop 
participants. From these 26 issues, four themes emerged, as 
identified by the lead primary author of this article. The four 
themes would be discussed in detail within four breakout 
sessions (one dedicated to each theme, with each session 
lasting for 1 hour) to be held on the second day of the 
workshop, as detailed below. The 26 high- priority issues were 
reframed as questions (hereafter, guiding questions) within 
each theme. At the beginning of the second day, the themes, 
along with their wording, framing, and guiding questions, 
were reviewed and revised by all workshop participants as 
a group. The above- mentioned four breakout sessions then 
commenced and were simultaneously held in the same room 
but at separate tables (Figure  2). Each breakout group was 
randomized in terms of the number and makeup of its par-
ticipants. Members of each group were rotated so that all 

Figure 2. Breakout groups on the second day of the Elevating Indigenous Knowledges in 
Ecology workshop. In foreground, clockwise from bottom: K Deer, D Smiles, Luke Black Elk,  
M Montgomery. Image credit: J Gazing Wolf.
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workshop participants cycled once through each theme. Each 
breakout group discussion was led by one or more of the 
seven primary authors of this article, who also acted as note- 
takers. When groups rotated to a new theme, they were 
informed of what the previous group(s) had shared and were 
given the opportunity to critique or expand upon what was 
shared. Discussions among participants in the breakout ses-
sions, and in the workshop generally, were recorded by mul-
tiple devices strategically placed throughout the room.

Emergent themes and guiding questions

By consensus, the four emergent themes were arranged in 
a stepwise manner as to the degree of change that they 

would necessitate in SCI. As allied individuals and institu-
tions work through the themes and ponder answers to the 
guiding questions beneath them, more effort, resources, and 
systemic structural and cultural changes will be necessary 
to center IK as the guiding paradigm across SCI. The four 
themes and their respective guiding questions are presented 
in Table  1.

A path forward

The emergent themes progressively open SCI personnel and 
policy to more holistic paradigmatic shifts as they, in con-
sultation with Indigenous scholars and Tribal representatives 
from local Indigenous communities, address questions within 

Table 1. Four emergent themes and 26 guiding questions as identified by the Indigenous Knowledges workshop participants

Emergent themes Guiding questions

Theme 1. ENGAGE: 
ethical protocols 
and guidelines for 
teaching and 
research involving 
IK

 1. What is the appropriate role of IK in SCI (eg “integrating”, “interfacing”, “braiding”, and so forth)?

 2. Should there be an IK course that is required for all students? Or should a course be required for some students (undergraduate or graduate) and some majors?

 3. What should be included in a statement of guiding principles for collaborating with IK holders?

 4. What should be included in a document of guiding principles for applying IK in teaching and research?

 5. What is the role of SCI in supporting Indigenous communities and policy making?

 6. How can SCI respectfully request assistance from Indigenous communities and scholars in changing cultural perspectives and values in their institutions?

 7. How can IK holders have the space to share stories and demonstrate the viability and validity of their Knowledges in SCI contexts?

Theme 2. HEAL: 
addressing trauma 
inflicted upon 
Indigenous Peoples 
by SCI

 8. What responsibilities do SCI have to help remedy trauma caused on their campuses to Indigenous students, faculty, staff, impacted lands, and displaced 
communities?

 9. What can SCI do to help remedy the unethical scientific exploitation of Indigenous communities (both past and present)? What can or should SCI do to 
potentially regain trust?

10. How should SCI protect Indigenous scholars and communities from backlash should they refuse to work with potential collaborators for ethical reasons? What 
are some of those reasons? Is this even possible given the colonial value system of SCI?

Theme 3. 
RECONCILE: 
elevation of 
Indigenous scholars 
and Knowledge 
holders within SCI

11. How should SCI go beyond “recruiting” Indigenous students and personnel and create strong mechanisms for systemic, long- term reconciliation and retention?

12. How can SCI support relationships of reciprocity between Indigenous faculty and Indigenous communities? How can these relationships lead to the valuing of 
both IK and allied ecological sciences?

13. What support should SCI provide to early- career Indigenous scholars?

14. How can SCI help build community around Indigenous scholarship?

15. What should SCI do to increase the diversity of their personnel and support the persistence of IK in their teaching, research, and conservation efforts?

16. How can Indigenous Elders be valued and supported in SCI? When do Indigenous communities feel it is the right time to bring Elders into SCI contexts?

17. How can SCI help improve communication and the sharing of Knowledge between Indigenous communities? How can they support Indigenous unity in 
environmental and climate action? How can this be done while respecting the place- based and community- specific IK- led cultures of diverse Indigenous 
communities?

18. How do SCI become places for IK and Indigenous Peoples to thrive?

Theme 4. CENTER:  
IK as a central 
paradigm in SCI

19. Can and should SCI be transformed into IK- led spaces? What aspects of SCI should be completely transformed? What, if anything, should be preserved?

20. How do SCI shift their understanding of what is considered authoritative? How do SCI scholars realign their relationship with Mother Earth?

21. How can SCI develop literacy of IK so that Indigenous scholars do not constantly need to validate them in the pursuit of funding, publication, research, 
teaching, etc? Is this also possible with Indigenous values in general?

22. How can Indigenous scholars help bring SCI and the general public into long- term, persistent relations (via protocols, processes, and actions) with Indigenous 
communities to sustain our collective futures?

23. Should there be local community- led Indigenous centers within SCI to guide science ethics and protocols? What would be the extent of their authority and 
role? How would they be funded and governed?

24. Should there be Elder councils in SCI? What would be the extent of their authority and role? How would they be funded and governed?

25. Can dreams, visions, spirits, ceremonies, observations, and sentience of non- human relatives, which are some of the modalities of IK, ever be respected as 
equal ways of knowing in SCI? What are the necessary changes for this to happen?

26. Do spirituality and the sacred have places in SCI? What are the necessary changes for this to happen?
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each theme. These shifts would provide for an ever- broader 
network of Indigenous scholars and Knowledge holders with 
whom there may be mutually reinforcing ecological research, 
restorative collaborations, and climate action. Moreover, it 
is important that spaces supporting bodies of culture and 
diverse ways of knowing, such as the type of workshop 
described here, become commonplace for SCI to build their 
capacity in effectively and ethically engaging with Indigenous 
communities and their Knowledges. These uniquely 
Indigenous gatherings and collaborations themselves may 
serve as mechanisms of reconciliation and transformation 
of SCI as younger Indigenous scholars see their IK and 
values reflected in the space, the people occupying that space, 
and the reinforcing relationships that develop.

Notably, these themes and guiding questions are not 
meant to be comprehensive; rather, they are simply the pri-
orities raised by the 21 Indigenous People who participated 
in the ESA workshop. Moreover, they are intended to inspire 
discussion and reflection toward systemic change, always in 
dialogue with Indigenous communities and scholars, and 
never independently. The changes demanded by these ques-
tions, however, do require concrete actions. For example, 
addressing Theme 2 (Heal), Question 8 (What responsibili-
ties do SCI have to help remedy trauma caused on their cam-
puses to Indigenous students, faculty, staff, impacted lands, 
and displaced communities?) could include such actions as 
the return of stolen lands to Indigenous communities or 
tuition- free education for Indigenous students from those 
communities. Furthermore, the posing of any of these ques-
tions in no way implies that there are definitive answers to 
them, if any answers at all. For example, the very idea of 
transforming SCI into IK- led spaces is rejected by some 
Indigenous thinkers, including several who attended this 
workshop. Moreover, these guiding questions are intended 
and worded for SCI systems and personnel to act upon to 
change their systems. The wording can therefore appear as if 
SCI personnel are being asked to act as “saviors” of 
Indigenous individuals or communities (eg Theme 2, 
Question 10; Theme 3, Question 14; and so on), but this is 
not the case. The intention is for SCI personnel to undertake 
the necessary resource-  and time- intensive heart, mind, and 
professional work toward actualized transformation in 
themselves and their institutions. This work, in turn, will 
support the transformation of institutions of learning and 
research into IK- led spaces structurally, culturally, and epis-
temically. Finally, and importantly, centering IK through the 
transformation of SCI is by no means exclusive of Western 
ecological science. Within IK- led ethical spaces of learning 
and research, diverse ways of knowing are treated with equal 
dignity and value, while being taught by any individuals 
deemed proficient in them by the standards of those knowl-
edge systems (see Bridge 2023).

Although the workshop participants identified as origi-
nating from 34 Indigenous communities, this represents a 
mere fraction of the Indigenous Peoples across Turtle Island 

and this Indigenous Planet. Another major limitation for 
this pilot workshop was the absence of Indigenous under-
graduate students, as well as Indigenous Pasifika and 
Boricuas/Tainos communities under US occupation. Ideally, 
we would have also included members of non- federal-  and 
non- state- recognized Indigenous communities to give voice 
to their unique perspectives. However, this ongoing project 
and ever- growing collaborative of interdisciplinary 
Indigenous scholars will foster continued discussions and 
outputs that focus on creating systemic change that centers 
IK in ecology and beyond.

Future gatherings of Indigenous voices through ESA TEK 
will expand on this initial work to provide some guidance 
for the questions posed and a path toward pragmatic recon-
ciliation/collaboration between the diverse worldviews and 
value systems of IK and SCI. This continuing project and 
the shifts that it creates will also help prepare current and 
future allied scientists, educators, and conservationists to 
engage with IK and be better partners with Indigenous com-
munities through informed, respectful, and reciprocal pur-
suits of Knowledge (Rattling Leaf  2022). As with other 
examples of societal progress, we believe that SCI academic 
environments may serve as cornerstones for the epistemic 
justice and deliberate acts of Indigenous sovereignty and 
self- determination necessary for SCI entities to become IK- 
led spaces (see Appendix S1: Panel S1 for further resources; 
Orlove et al. 2023).

Acknowledgements

We honor the ancient, thriving, deep roots of our ances-
tors and our communities who have protected and carried 
our Indigenous Knowledges forward for us and the gen-
erations yet to come. We also deeply appreciate the ad-
ministrative efforts and guidance of R Newman, A Sponberg, 
D Levey, and T Mourad in helping to make possible the 
funding mechanisms, institutional processes, and physical 
space for this workshop. The workshop was graciously 
funded by the US National Science Foundation (NSF 222 
6272), with additional support from the Ecological 
Forecasting Initiative and the Ecological Society of America. 
We also thank the Indigenous reviewers who shared im-
portant insights and critiques to make this article expo-
nentially better.

Data Availability Statement

Data used in this article are sensitive and cannot be provided 
publicly. Empirical data include recordings and transcriptions 
of the workshop that produced this article. Indigenous data 
sovereignty protocols require the express written consent of 
each individual author and workshop participant prior to the 
release of any data. To begin the process of requesting these 
data, please contact the lead primary author, Joseph Gazing 
Wolf, at shunkaha3@gmail.com.

6 of 8  CONCEPTS AND QUESTIONS

 15409309, 0, D
ow

nloaded from
 https://esajournals.onlinelibrary.w

iley.com
/doi/10.1002/fee.2776 by N

ational H
ealth A

nd M
edical R

esearch C
ouncil, W

iley O
nline L

ibrary on [22/06/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

mailto:shunkaha3@gmail.com


Front Ecol Environ doi:10.1002/fee.2776

Centering Indigenous Knowledges

References

Armstrong M, Kimmerer RW, and Vergun J. 2007. Education and 
research opportunities for traditional ecological knowledge. Front 
Ecol Environ 5: 1–3.

Atleo ER. 2011. Principles of Tsawalk: an Indigenous approach to global 
crisis. Vancouver, Canada: University of British Columbia Press.

Baptiste B, Pacheco D, Cunha MCD, and Diaz S. 2017. Knowing our 
lands and resources: Indigenous and local knowledge of biodiver-
sity and ecosystem services in the Americas. Paris, France: UN 
Educational, Scientific and Cultural Organization.

Bartlett C, Marshall M, and Marshall A. 2012. Two- eyed seeing and 
other lessons learned within a co- learning journey of bringing 
together indigenous and mainstream knowledges and ways of 
knowing. J Environ Stud Sci 2: 331–40.

Battiste M and Youngblood Henderson J. 2000. Protecting Indigenous 
Knowledge and heritage: a global challenge. Saskatoon, Canada: 
Purich Press.

Berenstain N. 2016. Epistemic exploitation. Ergo 3: 569–90.
Berkes F. 2018. Sacred ecology (4th edn). New York, NY: Routledge.
Black Elk L. 2016. Native science: understanding and respecting other 

ways of thinking. Rangelands 38: 3–4.
Blanchard P, Chang M, DuPuis M, et al. 2022. Re- indigenizing eco-

logical consciousness and the interconnectedness to Indigenous 
identities. Lanham, MD: Rowman & Littlefield.

Bohensky EL and Maru Y. 2011. Indigenous knowledge, science and 
resilience: what have we learned from a decade of international 
literature on “integration”? Ecol Soc 16: 6.

Bridge G. 2023. Getting ready – ethical space: a framework for 
Indigenous relations. Nelson, Canada: Gwen Bridge Consulting.

Cajete G. 1995. Native science: natural laws of interdependence. 
Santa Fe, NM: Clear Light Publishing.

Carroll SR, Plevel R, Jennings LL, et al. 2022. Extending the CARE 
Principles from tribal research policies to benefit sharing in 
genomic research. Front Genet 13: 3152.

Coulthard G. 2014. Red skin, white masks: rejecting the colonial politics 
of recognition. Minneapolis, MN: University of Minnesota Press.

CSA (Climate Science Alliance). 2021. Building authentic collabora-
tions with Tribal communities. San Diego, CA: CSA.

David- Chavez DM, Valdez S, Estevez JB, et al. 2020. Community- 
based (rooted) research for regeneration: understanding benefits, 
barriers, and resources for Indigenous education and research. 
AlterNative: Int J Indigenous Peoples 16: 220–32.

Deloria V and Wildcat D. 2001. Power and place: Indian education in 
America. Wheat Ridge, CO: Fulcrum Publishing.

Doan- Crider DL, Blake J, and Plenty Sweetgrass- She Kills R. 2023. 
Creating an equitable environment – learning from a river. In: 
Chambers CL and Nicholson KL (Eds). Women in wildlife sci-
ence: building equity, diversity, and inclusion. Baltimore, MD: 
Johns Hopkins Press.

Doan- Crider D, Hipp JS, Fight LL, et al. 2013. Keeping Native 
American communities connected to the land: women as change 
agents. Rangelands 35: 63–67.

Ecoffey TM. 2009. Reintroduction of bison (Bison bison) on reserva-
tions in South Dakota: four case studies. Brookings, SD: South 
Dakota State University.

FWS (US Fish & Wildlife Service). 2018. Tribal consultation hand-
book. Washington, DC: FWS.

Grande S. 2004. Red pedagogy: Native American and political 
thought. Lanham, MD: Rowman.

Gusa DL. 2010. White institutional presence: the impact of whiteness 
on campus climate. Harvard Educ Rev 80: 464–90.

Hall BL and Tandon R. 2017. Decolonization of knowledge, epistemi-
cide, participatory research and higher education. Res All 1: 6–19.

Hudson M, Carroll SR, Anderson J, et al. 2023. Indigenous Peoples’ 
rights in data: a contribution toward Indigenous research sover-
eignty. Front Res Metrics Analytics 8: 1173805.

Ignace DD. 2019. Determinants of temperature sensitivity of soil res-
piration with the decline of a foundation species. PLoS ONE 14: 
e0223566.

IPCC (Intergovernmental Panel on Climate Change). 2022. Climate 
change 2022: impacts, adaptation, and vulnerability. Contribution 
of Working Group II to the Sixth Assessment Report. Geneva, 
Switzerland: IPCC.

Jacobs LA, Hazelwood SP, Avery CB, and Sangster- Biye C. 2022. 
Reimagining US federal land management through decolonization 
and Indigenous value systems. J Park Rec Admin 40: 195–206.

Jennings L, Anderson T, Martinez A, et al. 2023. Applying the “CARE 
Principles for Indigenous Data Governance” to ecology and biodi-
versity research. Nat Ecol Evol 7: 1547–51.

Jessen TD, Ban NC, Claxton NX, and Darimont CT. 2022. 
Contributions of Indigenous Knowledge to ecological and evolu-
tionary understanding. Front Ecol Environ 20: 93–101.

Krosby M, Bridge G, Asinas ET, and Hall S. 2023. Moving trans-
boundary conservation from Indigenous engagement to 
Indigenous leadership: working across borders for a resilient 
Cascadia. Parks Stewardship Forum 39: 47–59.

Mazzocchi F. 2018. Why “integrating” Western science and indige-
nous knowledge is not an easy task: what lessons could be learned 
for the future of knowledge? J Futures Stud 22: 19–34.

Montgomery MR. 2017. Identity politics of difference: the mixed- 
race American Indian experience. Denver, CO: University Press of 
Colorado.

Moreton- Robinson A. 2004. Whiteness, epistemology and Indigenous 
representation. In: Moreton- Robinson A (Ed). Whitening race: 
essays in social and cultural criticism. Canberra, Australia: 
Aboriginal Studies Press.

NCA4 (Fourth National Climate Assessment). 2018. Indigenous 
Peoples terminology for the Fourth National Climate Assessment. 
Washington, DC: US Global Change Research Program.

Nelson MK. 2020. Time to indigenize conservation. Sierra; https:// 
www. sierr aclub. org/ sierra/ 2021-1- janua ry- febru ary/ featu re/ time- 
indig enize- lands- and- water- conse rvation. Viewed 23 Dec 2023.

Nelson MK and Shilling D. 2018. Traditional Ecological Knowledge: 
learning from Indigenous practices for environmental sustainabil-
ity. Cambridge, UK: Cambridge University Press.

NMFS (National Marine Fisheries Service). 2017. Endangered Species 
Act recovery plan for the southern distinct population segment of 
eulachon. Silver Spring, MD: National Oceanic and Atmospheric 
Administration.

NPS (National Park Service). 2020. Traditional Ecological Knowledge. 
Washington, DC: NPS.

CONCEPTS AND QUESTIONS  7 of 8

 15409309, 0, D
ow

nloaded from
 https://esajournals.onlinelibrary.w

iley.com
/doi/10.1002/fee.2776 by N

ational H
ealth A

nd M
edical R

esearch C
ouncil, W

iley O
nline L

ibrary on [22/06/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://www.sierraclub.org/sierra/2021-1-january-february/feature/time-indigenize-lands-and-water-conservation
https://www.sierraclub.org/sierra/2021-1-january-february/feature/time-indigenize-lands-and-water-conservation
https://www.sierraclub.org/sierra/2021-1-january-february/feature/time-indigenize-lands-and-water-conservation


Front Ecol Environ doi:10.1002/fee.2776

J Gazing Wolf et al.

Nursey- Bray M, Palmer R, Chischilly AM, et al. 2022. Old ways for 
new days: Indigenous survival and agency in climate changed 
times. Cham, Switzerland: Springer.

O’Brien LT, Bart H, and Garcia D. 2020. Why are there so few ethnic 
minorities in ecology and evolutionary biology? Challenges to inclu-
sion and the role of sense of belonging. Soc Psychol Educ 23: 449–77.

Orlove B, Sherpa P, Dawson N, et al. 2023. Placing diverse knowledge 
systems at the core of transformative climate research. Ambio 52: 
1431–47.

OSTP (White House Office of Science and Technology Policy). 2021. 
Indigenous Traditional Ecological Knowledge and federal deci-
sion making. Washington, DC: OSTP.

OSTP (White House Office of Science and Technology Policy). 2022. 
Guidance for federal departments and agencies on Indigenous 
Knowledge. Washington, DC: OSTP.

Page S, Trudgett M, and Sullivan C. 2017. Past, present and future: 
acknowledging Indigenous achievement and aspiration in higher 
education. HERDSA Rev Higher Educ 4: 29–51.

Page- Reeves J, Marin A, Moffett M, et al. 2019. Wayfinding as a concept 
for understanding success among Native Americans in STEM: 
“learning how to map through life”. Cult Stud Sci Educ 14: 177–97.

Pierotti R. 2010. Indigenous Knowledge, ecology, and evolutionary 
biology. Abingdon- on- Thames, UK: Routledge.

Pitts D, Marvel J, and Fernandez S. 2011. So hard to say goodbye? 
Turnover intention among US federal employees. Public Admin 
Rev 71: 751–60.

PMNM (Papahānaumokuākea Marine National Monument). 2021. 
Integrating Native Hawaiian culture into management of 
Papahānaumokuākea. Honolulu, HI: PMNM.

Popp JN, Priadka P, Young M, et al. 2020. Indigenous guardianship 
and moose monitoring: weaving Indigenous and Western ways of 
knowing. Hum- Wildl Interact 14: 296–308.

Rattling Leaf Sr J. 2022. What is Traditional Ecological Knowledge 
and why does it matter? Front Ecol Environ 20: 3.

Roothaan A. 2019. Indigenous, modern and postcolonial relations to 
nature: negotiating the environment. Abingdon- on- Thames, UK: 
Routledge.

Rudden MG. 2021. Systemic racism and othering within government 
agencies: a psychoanalytic interpretation of environmental injus-
tice in the Flint, Michigan water crisis. Psychoanal Stud Chil 74: 
90–104.

Simpson LB. 2017. As we have always done: Indigenous freedom 
through radical resistance. Minneapolis, MN: University of 
Minnesota Press.

Smiles ND. 2023. Reflections on the (continued and future) impor-
tance of Indigenous geographies. Dialogues Hum Geogr; 
10.1177/20438206231179229.

Smith LT. 2012. Decolonizing methodologies: research and 
Indigenous Peoples (2nd edn). Dunedin, New Zealand: Otago 
University Press.

Tsosie RL, Grant AD, Harrington J, et al. 2022. The six Rs of 
Indigenous research. Tribal Coll J 33; https:// triba lcoll egejo urnal. 
org/ the- six- rs- of- indig enous- resea rch/ . Viewed 22 Dec 2023.

Tuck E and Yang KW. 2012. Decolonization is not a metaphor. 
Decolonization: Indigeneity Educ Soc 1: 1–40.

USFS (US Forest Service). 2018. Traditional Ecological Knowledge 
helps researchers understand the effects of plant harvesting. 
Washington, DC: USFS.

Varghese J and Crawford SS. 2021. A cultural framework for 
Indigenous, local, and science knowledge systems in ecology and 
natural resource management. Ecol Monogr 91: e01431.

Whyte KP, Brewer JP, and Johnson JT. 2016. Weaving Indigenous 
science, protocols and sustainability science. Sustain Sci 11: 
25–32.

This is an open access article under the terms of the Creative Commons 
Attribution-NonCommercial-NoDerivs License, which permits use and distribu-
tion in any medium, provided the original work is properly cited, the use is 
non-commercial and no modifications or adaptations are made.

Supporting Information

Additional material can be found online at http://onlineli brary.
wiley.com/doi/10. 1002/ fee.2776/suppinfo

4College of Public Health, University of Arizona, Tucson, AZ; 5School of 
Sustainability, Arizona State University, Tempe, AZ; 6Department of 
Geography, University of Victoria, Victoria, Canada; 7Department of 
Geography, University of Kansas, Lawrence, KS; 8Department of Earth, 
Environmental and Geographic Sciences, University of British Columbia, 
Okanagan, Kelowna, Canada; 9Director, Animo Partnership in Natural 
Resources, LLC, Medina, TX; 10Researcher, Salish Kootenai College, Pablo, 
MT; 11Department of Agriculture, Nueta Hidatsa Sahnish College, New 
Town, ND; 12Department of Mathematics, University of Montana, 
Missoula, MT; 13School of Interdisciplinary Arts and Sciences, University 
of Washington, Tacoma, WA; 14Food Sovereignty Coordinator, United 
Tribes Technical College, Bismarck, ND; 15Director of Operations, Tatanka 
Wakpala, Bismarck, ND; 16Gwen Bridge Consulting, Ltd, Nelson, 
Canada; 17Office of Native American Initiatives, Northern Arizona 
University, Flagstaff, AZ; 18Scholar in Residence, First Nations Technical 
Institute, Tyendinaga, Canada; 19Vice President of Programs and 
Research, American Indian Science and Engineering Society, Albuquerque, 
NM; 20Executive Director, Tanka Fund, Kyle, SD; 21College of Oceanic and 
Atmospheric Sciences, Oregon State University, Corvallis, OR; 22School of 
Ocean, Earth Science and Technology, University of Hawai’i at Manoa, 
Honolulu, HI; 23Indigenous and American Indian Studies Program, 
Haskell Indian Nations University, Lawrence, KS; 24North Central Climate 
Adaptation Science Center, University of Colorado- Boulder, Boulder, CO; 
†these authors contributed equally to this work; ‡lead primary author; 
⇞Chair of the ESA Traditional Ecological Knowledge Section; important 
note: Tribal affiliations appear within the Figure 1 caption

8 of 8  CONCEPTS AND QUESTIONS

 15409309, 0, D
ow

nloaded from
 https://esajournals.onlinelibrary.w

iley.com
/doi/10.1002/fee.2776 by N

ational H
ealth A

nd M
edical R

esearch C
ouncil, W

iley O
nline L

ibrary on [22/06/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org//10.1177/20438206231179229
https://tribalcollegejournal.org/the-six-rs-of-indigenous-research/
https://tribalcollegejournal.org/the-six-rs-of-indigenous-research/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://onlinelibrary.wiley.com/doi/10.1002/fee.2776/suppinfo
http://onlinelibrary.wiley.com/doi/10.1002/fee.2776/suppinfo

	Centering Indigenous Knowledges in ecology and beyond
	Gathering of Indigenous voices
	Workshop design
	Emergent themes and guiding questions
	A path forward
	Acknowledgements
	Data Availability Statement

	References


