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Abstract
In the face of an increasing global human popula-
tion and multiple anthropogenic environmental
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stressors including climate change, the limitations
of relying solely on Western science and ap-
proaches to mitigating impacts, conserving bio-
diversity, and managing resources sustainably is
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apparent. Many Indigenous Peoples have lived sus-
tainably as part of their respective environments
for millennia, passing conservation and manage-
ment practices down generations despite coloniza-
tion and genocide. Long-standing Indigenous
knowledge and philosophies offer alternate world-
views that can complement Western conservation
and resource management and may strengthen
efforts to restore environmental integrity and
consetve species and ecosystems. Researchers
often tout the co-production of knowledge with
Indigenous collaborators using frameworks like the
Kaswentha (Two Row Wampum—Haudenosau-
nee) and the Etuaptmumk (Two Eyed Seeing—
Mi’kmaw) without first seeking to understand the
foundations of Indigenous knowledge itself, and its
deep roots in environmental sustainability. We
develop a thesis of the embedded relational nature
of Indigenous knowledges and the unique
strengths and perspectives that must be understood
before effective and ethical co-production can be
possible. We contend that Indigenous knowledge
must be treated as a distinct framework to inform
conservation and stewardship of biodiversity and
nature, rather than selectively integrating it into
Western science. Building relationships with local
Indigenous nations will help actualize sustainable
practices that are rooted in millennia of empirical
data. This will help to promote a shift toward a
holistic and relational wotldview for more impact-
ful conservation action.
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Indigenous knowledge, resource management,
fisheries, knowledge co-production, conservation,
sustainability, worldview

Introduction

We are experiencing the widespread, rapid, and
unprecedented degradation of ecosystems world-
wide, with loss of species, compromised ecosystem
functions, and diminished ‘ecosystem services’ to
human communities. Essentially, within a single
generation, the integrity and functioning of many
ecosystems have collapsed, caused by myriad inter-
acting anthropogenic stressors that include invasive
species; pathogens that cause both wildlife and hu-
man disease; habitat loss, fragmentation, and degra-
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dation; increasing rates of resource extraction (min-
ing, forestry); and rampant pollution (Dudgeon et
al., 20006; Reid et al., 2019). The impacts on biodi-
versity are staggering. The United Nations Inter-
governmental Science—Policy Platform on Bio-
diversity and Ecosystem Services IPBES, 2019)
estimates that 1 million terrestrial, freshwater, and
marine species are at risk of extinction globally, a
rate of loss that is unprecedented in human history.
The World Wildlife Fund’s 2024 Living Planet
Index (WWF, 2024) integrating temporal data for
approximately 35,000 populations of 5,495 verte-
brate species worldwide shows an overall decrease
in biodiversity greater than 73% between 1970 and
2020. Freshwater species are disproportionately
impacted by these human stressors, with declines
exceeding 80% and the rate of loss expected to
increase over the next few decades (WWE, 2024).
While Western science often effectively diagnoses
the proximate causes of biodiversity loss, conserva-
tion practitioners and policymakers struggle to
“translate information into action” and thus to
develop effective conservation and stewardship
approaches that will slow or mitigate the human
impacts (Buxton et al., 2021). Western scientific
approaches alone are likely insufficient to monitor,
mitigate, or reverse ecosystem declines, and some
recommend embracing Indigenous insights and
practices (e.g., Jardine, 2019; Jessen et al., 2022;
Mervis, 2023).

Many Western science—based conservation ini-
tiatives suffer from changing notions of reference
ecological conditions (that is, shifting baselines; see
Soga & Gaston, 2018)—the ecological state(s) to
which we may wish to return a particular region
(Jardine, 2019). This means that the ultimate goals
of many conservation actions for mitigating or
reversing impacts on ecosystems are often ill-
defined, and that the most effective practices to
achieve enduring conservation are seldom imple-
mented (Pauly, 1995). Modern Western conserva-
tion movements arguably started only in the 19t
and early 20 centuries (Sodhi & Ecrlich, 2010);
thus, formal documentation of human environ-
mental impacts associated with preceding centuries
is often sparse and inconsistent, and many steward-
ship regimes are focused on shorter-term actions
(Barton, 2002; Morrison, 2019). Despite rapid and
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profound technological advances and the obvious,
continued negative effects of industrialization,
global trade, and human population growth, envi-
ronmental impacts and conservation challenges
remain largely unaddressed—with significant politi-
cal and socioeconomic impediments precluding the
adoption of effective strategies in many jurisdic-
tions (WWLE, 2024). The insights available from
Indigenous cultures, knowledges, and philosophies
can complement Western scientific efforts and may
provide effective means to achieve conservation
and undertake meaningful, impactful stewardship
(Heller et al., 2023; Ransom & Ettenger, 2001).

In contrast to Western ecological science and
conservation biology, which mostly arose in the
20t century, Indigenous knowledge is the place-
based accumulation of ways of knowing, being, and
doing across multiple generations (Jessen et al.,
2022). Indigenous knowledge then is comparable in
important ways to the accretion of scientific data,
but is embedded within and reflects the worldview
of each Indigenous nation. Although each nation is
unique and we should eschew pan-Indigeneity,'
comparisons of cultures do reveal important com-
mon themes in terms of respect, relationality, and
reciprocity with the natural world. For example,
Indigenous holistic and relational approaches to
addressing environmental issues bring perspectives
and practices that have proven historically effective
for sustainable management and co-existence with
all relations (Campbell & Butler, 2010; Groesbeck
etal., 2014; N. J. Wilson & Inkster, 2018). Reflect-
ing this, our goal in this paper is to illustrate how
Western scientific approaches to conservation
(with a focus on freshwater ecosystems) would
benefit from understanding how the worldviews
and practices of many Indigenous Peoples can
move us closer to long-term sustainable practices
rooted in a collective understanding and relational-
ity (S. Wilson, 2008). We highlight current and his-
torical frameworks for co-producing knowledge
but emphasize that we must first seek to under-

stand the underlying principles and philosophies of
knowledge systems prior to braiding them. Our
focus here will be fisheries and the conservation of
aquatic ecosystems and species, both because this
is something we have studied using environmental
DNA (Maracle et al., 2024) and because there are
compelling case studies of sustainable Indigenous
practices. We start with a general discussion of
frameworks for co-producing knowledge, the
importance of respect and reciprocity, and the cen-
trality of place and relationality in Indigenous con-
servation and food security. We then delve more
deeply into how knowledge is generated and shared
through culture. Finally, we explore how culture is
maintained across generations through practice, or
in other words, “ceremony” (S. Wilson, 2008).

Etuaptmumk and Kaswentha
The Etuaptmumk? (Two-Eyed Seeing) framework
developed by Mi’kmaw? elders Albert and Murdena
Marshall is a model for co-production of knowl-
edge and has become a center point for developing
and informing many research, conservation, and
management projects (henceforth simply
‘research’) with Indigenous Peoples in Canada
(Bartlett et al., 2012; Wright et al., 2019). Albert
Marshall describes Etuaptmumk as seeing “...
from one eye with the strengths of Indigenous
ways of knowing, and to see from the other eye
with the strengths of Western ways of knowing,
and to use both of these eyes together” (Peltier,
2018, p. 2). Implicit in Etuaptmumk is the assertion
that each knowledge system is distinct and whole,
and that by “weaving them together” research will
unfold in a collaborative and equitable manner
(Bartlett et al., 2012; Wright et al., 2019). Albert
Marshall further asserts that Etuaptmumk creates
an opportunity for a researcher to understand dif-
ferent perspectives and therefore offers a more
thoughtful and inclusive way of doing things
(Bartlett et al., 2012).

Etuaptmumk allows different nations to use

1 Pan-Indigenous refers to an approach to viewing and grouping Indigenous peoples that homogenizes groups of people who have

distinct cultural, linguistic, geographical, and historical differences.

2 Etuaptmumk - Mi’kmaw term for Two-Eyed Seeing. One eye views the world through Indigenous ways of knowing and the other
eye through Western, or Eurocenttic, ways of knowing. (Phonetic notation: Ed-do-up-dim-moomk).
3 Mi’kmaw - First Nations people of the Northeastern Woodlands of Atlantic Canada. (Phonetic notation: MIG-mah).
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their own teachings, thus making co-production of
knowledge and solutions to environmental chal-
lenges meaningful and relevant to each nation. As
another illustration, the Kenyen’keha:ka* nation of
the Haudenosaunee Confederacy® (to which two of
the three co-authors belong), directs collaborators
toward two pivotal wampum agreements: the
Kaswentha¢ (Two Row Wampum) and
Sewatokwa:tshera” (Dish with One Spoon
Wampum). Both agreements emphasize the collec-
tive responsibility of caring for the earth and shar-
ing resources with other nations, both Indigenous
and non-Indigenous (Jacobs & Lytwyn, 2020;
Ransom & Ettenger, 2001). For Haudenosaunee
scientists, upholding these wampums is integral to
research, with the expectation of reciprocity. Col-
laboration with Indigenous Peoples is foundational
to fostering inclusivity and appropriate representa-
tion for any conservation effort focused on a par-
ticular region, ecosystem, or species (Kusabs &
Quinn, 2009; McCartney et al., 2023).

Attempts to adopt the Etuaptmumk frame-
work that neglect Indigenous researchers has his-
torically led to extractive and tokenizing outcomes
that do not adequately acknowledge and build rela-
tionships nor value Indigenous practices and phi-
losophies required to sustain the knowledge source
itself and the people (Ludwig & El-Hani, 2020; S.
Wilson, 2008). At the very least, this risks cultural
appropriation, but it also can lead to racial biases
that ultimately negatively affect research, its out-
comes, and meaningful collaborative conservation.
If Western scientists atre settlers who lack a deep-
rooted sense of place for the region being studied
(e.g., a lake or river or watershed) and hold biased
views of Indigenous Peoples and their knowledge
systems, research may collapse into the historical,
colonial relationships. Such biases, rooted in gener-

ations of hegemonic Western attitudes, can be
ingrained and implicit. The consequence of this can
be that proposed solutions to conservation chal-
lenges fail to address the role of Indigenous
knowledge and cultural sensitivities, and the ethical
responsibilities of working with communities and
their sacred knowledge (Smith, 2021). In sum,
using the Etuaptmumk approach means that Indig-
enous researchers and knowledge-keepers, with
lived experience, must be involved from project
conception, through information collection and
interpretation, to design, deployment, and evalua-
tion of conservation strategies.

Indigenous knowledge systems have existed
since time immemorial and reflect generations of
iterative experimentation and observation of
human interaction with the local environment,
passed down through successive generations so
that each may be sustained and thrive (Stoffle et al.,
2003). For example, Mohawk knowledge keeper
Kanahkwahawi, in reference to relationship among
plants, explained that western “science has
proven ... what we’ve already known” with respect
to symbiotic relationships (Kanahkwahawi,
Kenyen’keha, Tyendinaga Mohawk Territory, inter-
view with JM, July 14, 2024). Many Indigenous
people see themselves as the original empirical sci-
entists, whose experiences and practices reflect
generations of “experimentation,” a concept that
merits attention. Indigenous knowledge firmly
places humanity within the natural world, whereas
Western science is typically based on a hierarchy
where humans are not only apart from the natural
wortld, but above it (Hendry, 2014). This notion is
even embedded in some fields in ecology, whereas
humans really must be viewed as one species
among many (Dalrymple, 2022; but see European
Environment Agency et al., 2023). Scholar Michael

4 Kenyen’kehatka or Kenien’keha:ka: Mohawk word for the Mohawk nation of Atlantic North America, meaning “people of the

chert.” (Phonetic notation: gah-NYEN-geh-hah-gah.)

5> Haudenosaunee: Mohawk word for the Six Nations or Iroquois Confederacy in Atlantic North America consisting of First Nations

peoples of the Mohawk, Oneida, Onondaga, Cayuga, Seneca, and Tuscarora nations. (Phonetic notation: How-den-o-show-nee.)
6 Kaswentha: Mohawk word for the Two Row Wampum treaty, an agreement that arose from the initial meeting of Haudenosaunee
and Dutch colonialists with three foundational principles: friendship and mutual respect; peace; and that the agreement would be

forever. (Phonetic notation: Gus-wen-ta.)

7 Sewatokwa:tshera” Mohawk wortd for the Dish with One Spoon Wampum treaty, an agreement between the Haudenosaunee and
Anishinaanbeg that occupied shared territory in the Great Lakes Region and subsequently shared resources. Symbolizing using a
shared resource “dish” with mutual co-operation and consideration “one spoon.” (Phonetic notation: say-wah-doh-GWAH-say-rah.)
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Christie advocates for the inclusion of Indigenous
science to gain insight into how humans “fit into,
rather that outside of the ecology” (Hendry, 2014,
p. 44). Indigenous knowledge systems are built on
a deeply felt and culturally embedded understand-
ing of the inherent responsibility each person has
to sustain the environment as its caretaker, empha-
sizing relationship and stewardship over any notion
of rights to resources (Smith, 2021). While a pan-
Indigenous lens can diminish cultural and historical
distinctions among Peoples, including the founda-
tional and pervasive concept of relationality with
the living world should, as we argue below, under-
pin the conservation of water, aquatic species, and
ecosystems, and indeed all of nature (N. J. Wilson
& Inkster, 2018). Ultimately, then, Western scien-
tists and the accompanying Western scientific
approach must shift to allow space for the embed-
ded relational nature of Indigenous knowledge to
be woven into current conservation efforts (Tynan,
2021).

Etuaptmumk and the Kaswentha are examples
of frameworks that underpin co-produced holistic
and sustainable conservation efforts through
implementation with local Indigenous Peoples and
communities. For such efforts to be successful, a
first step is to seek to understand, to value, and
then to embrace (on some level at least) Indige-
nous knowledge and philosophies before address-
ing pressing environmental issues using both Indig-
enous and Western knowledge. In the following
sections, we discuss some central aspects of Indige-
nous knowledge and the systematic and epistemo-
logical changes that need to be implemented before
equitable co-produced management can arise. We
illustrate this with some teachings from specific
nations but emphasize the importance of under-
standing the values and practices of each nation.

Place and Relationality

Indigenous Peoples in North America have rich
and diverse histories of coexistence with their
respective ecosystems that extend back millennia,
as do many Indigenous peoples worldwide
(Breidlid, 2008; Kimmerer, 2015). The cultures of
each region developed different and unique place-
based practices that are vital to the survival of the
people and persistence of local ecosystems; these

Volume 14, Issue 1 / Winter 2024-2025

are based on iterative obsetrvations of nature across
generations. The culture and knowledge develop-
ment of an Indigenous nation in one region is
obviously then specific to the ecosystems within
which its Peoples have historically lived and cur-
rently inhabit and maintain. Place and the relation-
ality therein is central to the development of any
Indigenous knowledge system as people co-exist
with their environment and its relations over long
spans of time.

Place, in Indigenous philosophies, resonates in
some ways with the discipline of human geography
comprising three facets; physical, social, and emo-
tional (Agnew, 1987, as cited in Creswell, 2014).
The difference, however, lies in understanding that
humans are intrinsically part of the place shared
with all living beings (biological, physical, and
chemical beings are all considered animate), each
of whom works to fulfill their respective responsi-
bilities of maintaining balance within their shared
environment (Little Bear, 2000). Place and the rela-
tionality of people within it influence what facets of
specific knowledge systems might be applied
elsewhere and if they cannot.

Some beliefs and values of ecosystems are
indeed shared across many Indigenous Peoples,
leading to similar cultural practices and a shared
historical ecological knowledge. For example, a
value deeply embedded within many nations is the
sacred nature of water and the notion of water as a
life source (Latchmore et al., 2018; McMillan &
Prosper, 2016). While there will always remain dis-
tinctions, such key common aspects of Indigenous
knowledge of aquatic ecosystems and approaches
to fisheries management can serve as foundations
for co-producing conservation knowledge and
undertaking stewardship that might be generaliza-
ble to other nations, other regions, and to Western
practitioners.

Knowledge Transfer Through Culture

A common Western misperception of Indigenous
Peoples is invariably that they lived on the land his-
torically in primitive fashion without altering or
affecting change in their local environment and
that they lacked sophisticated environmental
insights or technologies (Pierotti, 2010). This mis-
understanding has been exacerbated by colonial
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biases and the assertion that Indigenous Peoples
were uneducated, incapable of complex social con-
structs, or had simple foundations of knowledge.
However, modern paleo-research and recognition
of the sophistication of contemporary Indigenous
knowledge and voice has brought into focus the
reality of long-standing Indigenous knowledge,
and, most relevant here, knowledge of fisheries and
sustainable management of aquatic resources in the
Americas (Alexander et al., 2019; Kakoty, 2018;
Lepofsky & Caldwell, 2013). For example, both the
coastal and inland Salish existed in sufficient densi-
ties to have potentially significantly impacted their
local ecosystems and resources around them, yet
some harvested species (e.g., Chinook salmon,
Oncorbynchus tshawytscha) that showed no marked
decreases in stock size over thousands of years but
that were negatively impacted after the arrival of
Europeans (Campbell & Butler, 2010).

Campbell and Butler (2010) assert that two
main factors contribute to such fisheries sustaina-
bility by Indigenous Peoples: (1) broad dietary flex-
ibility shifting with season and availability, and
(2) formalized social and cultural beliefs, with the
former being significantly influenced by the latter.
Indeed, Indigenous Peoples’ interactions with any
species were not considered in isolation (by them)
but rather in relation to all beings within the envi-
ronment, biological and otherwise, and in consider-
ation of the vulnerability of any particular species
to exploitation. These ideas were coupled with the
general philosophy that one should switch species
rather than “fish down the food web” (Campbell &
Butler, 2010; Groesbeck et al., 2014; Pauly et al.,
1998). The Maoti people of Aotearoa (New Zea-
land) practiced a similar conservation approach
referred to as kaitiakitanga, which translates to care
and guardianship (McAllister et al., 2023). A self-
imposed quota for any limited resource including
fish, called the Rahui (Maxwell & Penetito, 2007),
responded to the natural ebbs and flows of wild
populations observed in Aotearoa, thus providing
an opportunity for repopulation (see Hendry,
2014).

Such holistic and sustainable practices ate
deeply embedded and maintained within cultures,
often reflected in stories of practices being passed
down directly from the Creator or because nature
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itself is considered a living entity (McMillan &
Prosper, 2016). These knowledge systems accrue
learnings from eatlier generations through interac-
tions with other beings within the environment,
iteratively “correcting mistakes,” and sharing cor-
rections for the betterment of their communities
and future generations. Instead of assuming that
Indigenous Peoples have always innately known
how to sustainably live with the environment, this
implies that mistakes were made, that previous
generations learned from nature and learned of the
consequences of exploitation—and that ultimately
these teachings were passed down through genera-
tions to ensure that such actions were not repeated
(FiveCrows et al., 2025; McMillan & Prosper, 2016;
Pierotti, 2010). The development of cultural stories
and practices are part of the evolution of genera-
tional knowledge transfer. Stoffle et al. (2003) artic-
ulate how Indigenous practices become embedded
in culture over hundreds of generations through
the transfer of practices and values under many
Indigenous worldviews—explaining how the first
generation of Indigenous people in a new environ-
ment learns from nature through actions and con-
sequences, but that, after approximately 150 gener-
ations, nature is recognized as the teacher, with
each being having specific rights and responsibili-
ties given by the Creator to sustain the whole
(Stoftle et al., 2003). For example, the Haudeno-
saunee Sewatokwa:tshera’” agreement likely arose
from observing the negligent use of resources that
negatively affected people of that time. This gen-
eral concept of rights and responsibility teaches
respect for all beings within an ecosystem, just as
one human should respect another. Under this
worldview, the relationships with and among
beings are recognized and accepted. This leads to
understanding that one’s interactions with other
beings may influence their ability (in turn) to fulfill
their duties as intended, including sustaining
humans as a part of the environment (Kakoty,
2018; Sheridan & Longboat, 2006). Whether Indig-
enous philosophy and practice are passed down
from the Creator or are accrued through iterative
observation and experimentation is of no concern
really (in terms of their impacts on management,
not their importance to people); rather, the lesson
is that ecosystem management must come from a
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place of humility and consideration of the
“resource” as both teacher and kin from whom
people can learn and for whom each person has
responsibility to conserve so that future
generations too may learn from it.

The Importance of Ceremony

Many Indigenous communities worldwide main-
tained productive, intact ecosystems through the
notion of responsibility rather than right. Responsi-
bility for nature and resources is deeply embedded
in most Indigenous cultures and often conveyed
through ceremonies and formalized through rela-
tionships with the natural world (Tewateronhian-
riks, Kenyen’keha, Tyendinaga Mohawk Territory,
interview with JM, July 6, 2024). For example,
when fish start to run in the spring, many First
Nations (e.g., Salish in present day British Colum-
bia, Canada, and Oregon and Washington, USA)
hold ceremonies which span the first few days of a
migration to give thanks for the return of the fish
but allowing the first fish to pass so that they may
reach their spawning grounds (First Fish ceremony;
Amoss, 1987; Lepofsky & Caldwell, 2013). Once
fishing commences, this responsibility is continued
by upholding designated fishing areas, days of rest
during the season, and using selective harvest,
allowing large fecund fish and small juvenile fish to
survive. These practices are underlain by the notion
that fish are a shared resource that other people
and non-human kin depend on, so collection is
often limited to what is needed and not more than
half of what is available (Campbell & Butler, 2010;
Kimmerer, 2015). Eatly anthropologists theorized
that Indigenous sustainability was due to relatively
small population sizes and suppression of large
competing predators like bears (Alexander et al.,
2019; Butler & Campbell, 2004). However, more
recent assessments of Indigenous oral traditions
and new palacoecological data indicate how dietary
flexibility and cultural values and beliefs played sig-
nificant roles in maintaining resources (Campbell &
Butler, 2010). For example, Pierotti (2010) notes
the emphasis on non-equilibrium in Indigenous
stories and ceremonies as a reminder of past events
and recognition that such things can happen again;
thus, thanks should be given now but steps should
be taken to minimize impacts for the future. First

Volume 14, Issue 1 / Winter 2024-2025

Fish ceremonies are important examples of this
(Amoss, 1987; Pierotti, 2010).

In North America, many Indigenous cultural
values and beliefs situate important aquatic taxa
like salmon, lampreys, and mussels in the realm of
the sacred, in some cultures referred to as “First
Foods” (FiveCrows et al., 2025; McMillan &
Prosper, 2016; Quaempts et al., 2018). These First
Foods are species identified by the Creator as tak-
ing care of the people in traditional stories. This
understanding is maintained through cultural prac-
tices such as being served first at ceremonies and
gatherings and being served only after water, which
sustains all life including the First Foods. These
practices remind people of the sacrifice the species
continue to make and the reciprocity of responsi-
bility that should be accepted to ensure the persis-
tence of these species as First Foods (Hendry,
2014; Quaempts et al., 2018). Such reciprocity for
individual species collectively helps to ensure that
healthy ecosystems are maintained. Switching from
one local native species to another as abundances
change or by modifying habitats to increase yield of
more vulnerable species serve as tangible actions
for conservation (Campbell & Butler, 2010;
Groesbeck et al., 2014).

Whether they were once allies or adversaries,
many nations have enshrined agreements to share
aquatic resources (Jacobs & Lytwyn, 2020). Com-
mon core values of stewardship and respect super-
seded all else and in these situations led to sustaina-
ble harvest practices, ranging from large treaties
with shared responsibility such as the
Sewatokwa:tshera’ (Dish with One Spoon) to
smaller community and individual practices includ-
ing selective harvest locations, days of rest, shared
weirs, and weirs and nets designed to allow passage
of some fish (Atlas et al., 2021; Campbell & Butler,
2010; Jacobs & Lytwyn, 2020). These practices
stem from philosophical beliefs and worldviews
often with the foundational understanding that
these species volunteered during Creation for the
task of giving their lives to care for a// humans.
Without such respect, these caretakers (i.e., plants
and animals) can be taken away (Amoss, 1987;
McMillan & Prosper, 2016; Sheridan & Longboat,
2006; Wilson & Inkster, 2018). Understanding the
role of culture in Indigenous practices and manage-
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ment decisions facilitates embedding Indigenous
management approaches and philosophies within
ecosystem management and sustainability efforts,
while simultaneously supporting and contributing
to revivifying Indigenous languages, philosophies,
and knowledge for future generations.

Meaningful Collaboration for

Enduring Solutions

Indigenous knowledge does not fit into the formal-
ized mold of Western science, with its emphasis on
objectivity and, often, reductionism (versus rela-
tionality and holism). Where Western science
incorporates no notion of spirituality while perceiv-
ing the physical world, Indigenous knowledge is
unable to and indeed cannot separate them. This
means that Indigenous knowledge systems are fre-
quently treated as unsophisticated and inferior in
addressing issues on conservation and management
despite Western science often proving what Indige-
nous People already knew (Kanahkwahawi,
Kenyen’keha, Tyendinaga Mohawk Territory, inter-
view with JM, July 14, 2024; Latulippe & Klenk,
2020). Western science must acknowledge and
“trust that Indigenous people have the experience
within our environment as original caretakers of
the land since time immemorial” (Hendry, 2014, p.
45). In general, Western science continues to work
under an anthropocentric worldview, treating
humans as separate from the environment and as
consumers of it and monetizers of its benefits,
while seeing the environment as comprising a col-
lection of resources without complexity (Smith,
2021; Stoffle et al., 2003). We must continue to
strive toward a general Indigenous worldview, see-
ing humans as part of nature and recognizing that
entities within nature have rights and responsibili-
ties. Indeed, some ecologists already hold a version
of this view, but until this view is shared (e.g., by
policymakers, conservation practitioners, govern-
mental resource managers), Indigenous knowledge
and ceremony will remain unrelatable to Western
methodologies (Latchmore et al., 2018; Ransom &
Ettenger, 2001; Smith, 2021).

Collaboration between any Western scientist
and an Indigenous community must first involve
scientists seeking to understand the Indigenous
worldview but also involve providing communities
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with the tools to navigate the modern scientific
world, particularly in the context of the language
and complex jargon that often attends scientific
disciplines. Importantly, we must encourage and
educate Indigenous scientists—who have both
lived experiences (Indigenous knowledge beyond
birthright) and understanding of Western scientific
disciplines and their terminologies, and who
respect the value of both knowledge systems while
maintaining clear boundaries. Otherwise, the
unique vantages of each cannot be effectively
transferred or related to conservation, as is the aim
of Etuaptmumk. Importantly, different frame-
works like the Kaswentha and Etuaptmumk vary in
the teachings they offer, and all must be aware of
and value these differences.

Fisheries management and conservation in
general have not been as effective and enduring of
environmental change as they could be. We con-
tend that incorporating Indigenous approaches and
practices can help to rectity this, but that a lack of
consideration of Indigenous knowledge, compli-
cated by the enduring impacts of colonization, has
often impeded progress. Actively (e.g., residential
schools in Canada) or even inadvertently (e.g.,
underfunding remote Indigenous communities
standard education as well as Indigenous language
fluency programs) preventing the transfer of
knowledge across generations increases the risk
that millennia old practices and ways of knowing
are at risk of disappearing with the loss of Indige-
nous, languages, cultures, and people.

Building capacity in Indigenous communities,
fostering resurgence of knowledge, and ensuring
that stewardship practices are passed down to
future generations will enable more compelling
conservation research, and more sustainable and
effective co-management approaches. This does
not mean incorporating Indigenous knowledge into
science; indeed, many Indigenous knowledge-
holders and Western scientists alike would consider
this inappropriate. Rather, space needs to be made
in modern research for Indigenous science and cul-
tural practices, in line with Etuaptmumk (Bartlett et
al., 2012; Latulippe & Klenk, 2020).

Our review here emphasizes the importance of
understanding how Indigenous Peoples’ world-
views affect their concept of relationality with the
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natural world. The foundation of many Indigenous
knowledge systems stems from cosmological
relationality and respect for nature as comprising
living entities (e.g., the concept of First Food pro-
vided by the Creator; McMillan & Prosper, 2016).
Many Indigenous philosophies highlight reciprocity
and responses to environmental unpredictability
that must be embraced so that future generations
may benefit from and experience healthy ecosys-
tems just as those alive now have benefitted from
the actions of their ancestors (FiveCrows et al.,
2025; Pierotti, 2010). In contrast to “manipulating”
and “controlling” the environment solely to max-
imize human benefit, incorporating Indigenous
knowledge into aquatic resource management and
stewardship requires that we change perspectives—
for example, exhibit openness to listening carefully
to our environment, asking how our relationships
with all beings within it must change to improve
environmental health.
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