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Abstract

Along the northwest coast of North America, recent ecological evidence revealing ‘novel
interactions’ among coastal ocean predators challenges historical baselines, objectives,
and values traditionally considered in ocean science and conservation policy.
Specifically, observations of predation on sea otters by coastal wolves, orcas, and brown
bears, deemed ‘new’ contrast with Indigenous knowledge systems that hold deep-rooted
understanding of these ‘ancestral relationships’ grounded in kinship, reciprocity, mutual
respect, and responsibility. Through a transdisciplinary research initiative guided by
Hereditary Leaders of the nuu¢aanut (Nuu-chah-nulth), Haitzaqv (Heiltsuk) and Xaayda
(Haida) Nations, we combined focus groups and document analyses to reveal the
historical ecology of relationships uniting people, sea otters and non-human coastal
predators. Indigenous knowledge, ethnographic and archaeological data reveal that
these ‘novel’ relationships are, in fact, not new, and that the social and ecological
relationships among coastal predators were known, highly valued, and spatially
managed by people for millennia. Consequently, the antiquity of coastal ocean
relationships among this diverse assemblage of predators provides an updated baseline
from which to re-consider coastal ocean policies and practices that have implications for
who and how we manage nearshore relationships, diversity, productivity, and resilience
into the future. Our findings reveal that reconceptualizing species interactions as
ecological, social, and morally bound relationships provides a pathway to more just,

ecologically informed, and integrated ocean science and policy.

Keywords: coastal predators; historical ecology; coastal food webs; Indigenous-led

governance
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Glossary

art/artwork

coastal predator
relationships

coastal predators

deep time

Indigenous peoples

non-human coastal
predators

Carved, woven, painted, assembled, written, drawn, or
designed cultural expressions taking many forms,
including poles, canoes, paintings, carvings, panels,
drawings, petroglyphs, poems, and ceremonial curtains,
among others. While art has aesthetic value, it equally
has social, cultural, historical, and ceremonial value.

Social, ecological, cultural, reciprocal, kinship-based, and
ethically/morally bound relationships between coastal
predators.

Sea otters and the many beings, including human and
non-human, natural and supernatural, that prey on sea
otters directly (through harvest and/or consumption) or
affect sea otters indirectly (through fear).

Originally coined to describe geological time (McPhee,
1981) we use the term ‘deep time’ to refer to time scales
spanning millennia, exceeding contemporary human
experience yet essential for understanding our place in
the history of human-coastal relationships.

In the context of governance, we pluralized ‘people’ to
acknowledge the distinct, self-determining Indigenous
cultures encompassed by this term (Turner & Reid,
2022).

Wolves, domesticated dogs, orcas, grizzly bears,
'waasgu (wasgos), and thunderbirds.



Positionality statement

An important principle of Indigenous research and methodologies is for
researchers to self-locate, to reflect on one’s relationships, histories, identities,
education, cultural and territorial origins, and to acknowledge the privileges, biases, and
responsibilities we bring to our work (Kovach, 2021). | share this positionality statement
to introduce myself and where | come from, to situate myself in this work, and to share
what | hope to contribute and accomplish. Because my positionality inevitably shapes
the outcomes of this research, | feel it is essential to first share some of my own

‘historical ecology’ before presenting what others have so generously shared with me.

| am Québécoise of settler ancestry, currently living on the unceded territories of
the Skwxwi7mesh (Squamish) and Lilwat (Lirwat) Nations. On my mother’s and father’s
side respectively, | am part of the 121" and 11" generations to live on what is now known
as North America. To the best of my knowledge, my ancestors immigrated to Turtle
Island in the 17" century from various towns in the Normandie, Deux-Sévres, Les
Chartres, and Bretagne regions of France, where | no longer maintain ancestral or
familial ties. During the 17" and 18™ centuries, they acquired land and established
agricultural livelihoods in Neuville, Louiseville, and fle d’Orléans. They survived and
prospered as beneficiaries of the dispossession of Indigenous peoples, building their
lives on unceded lands. As a Quebecer, | continue to grapple with what it means to take
pride in my culture and heritage while acknowledging my positionality within the broader

context of colonial injustice.

| am from Québec City, a name derived from the Algonquin word for “narrow
passage” or “strait,” referring to the narrowing of the Saint Lawrence River. The city sits
at the confluence of the traditional territories of the Wendat, Innus, and W8banaki
Nations. This is where | grew up and—thanks to the patience and dedication of my
parents—spent much of my time asking endless questions about the world around me,
nurturing a deep curiosity for plants and animals. | have benefited from many privileges,
including access to education, which led me to pursue university studies in forestry,
biology, and what was framed as “natural and managed environments.” However, my
academic training was grounded in Eurocentric worldviews and Western scientific

paradigms. It wasn’t until much later (during my graduate studies) that | began to learn



about the lived experiences of Indigenous peoples under ongoing colonialism, and to

critically reflect on the limitations and biases of my earlier education.

It is through classes, readings, and conversations, that | came to recognize the
biases embedded in my education and to confront the true genocidal history of Canada.
| am deeply grateful to the many teachers, friends, authors, and places that have helped
educate me, and to the exemplary work of others who have inspired me and continue to
inspire me. At the beginning of my graduate journey, what helped me decide what kind
of researcher and person | wanted to become were the Principles for Research &
Leadership developed by the Ocean Relations Collaborative in 2021 (prior to my joining
the lab). Through rich discussion, reflection, revision, and time spent sitting with these
principles, | began to understand what values like equity, courage, reciprocity,
responsibility, and humility meant for me, and how | could uphold them both in my work

and in my personal life.

As a settler scholar working in the field of environmental studies, | feel a deep
responsibility and desire to engage in meaningful relationships with Indigenous peoples
and with the lands and waters where | live and work. | recognize the limitations of my
perspective as a non-Indigenous person, and | acknowledge that | cannot fully grasp the
lived experiences, knowledge systems, art, or worldviews of Indigenous communities.
For this reason, | aim to approach research with curiosity and humility, and with a
constant willingness to learn and seek guidance from others. | know | will listen, learn,
make mistakes, and grow from them. Within my privileged position as a settler student in
a university setting, | aim to use my time, energy, and skills to contribute to the work of
making things right, and to engage in research as a vessel for challenging unjust

systems and advancing a more equitable future.

Xi



Introduction

Over millennia, Indigenous knowledge systems have generated rich, place-based
understanding of social-ecological processes through long-standing, reciprocal and
persistent relationships with the land, water, and more-than-human world (Atleo, 2004;
Brown & Brown, 2009; Watts, 2013; Whyte, 2018; hapinyuuk, 2022). Today, these
knowledge systems have illuminated and improved Western understanding of species
population trends (Lee et al., 2018), habitat use (Polfus et al., 2014), behavioural traits
(Bonta et al., 2017), and monitoring practices (Housty et al., 2014), providing key
insights that are increasingly recognized as essential for addressing environmental
challenges (Jessen et al., 2021). However, Western ecological and conservation science
still too often overlooks Indigenous knowledge and the governance systems in which it is
rooted, raising fundamental questions about how and for whom science is produced and
applied (Simpson, 2004; Silver et al., 2022; Salomon et al., 2023; Ignace et al., 2023;
Lamb et al., 2023; Reid et al., 2024). Furthermore, Indigenous peoples continue to
experience injustice in the application of conservation science, in part due to the
dominant Western value systems that shape ocean policy and decision-making (Turner
et al., 2013; Salomon et al., 2023; Popken et al., 2023). Consequently, the advancement
of socially just and ecologically well-informed science and policy necessitates respectful
inclusion of Indigenous perspectives, knowledge systems, and governance systems in
research methodologies and applications (Watts, 2013; Ignace et al., 2023; Reid et al.,
2024).

Indigenous stewardship is rooted in the place-based and reciprocal relationships
among people, ecosystems, and the natural and supernatural beings with whom they
share the land and sea (Atleo, 2004, 2011; Simpson, 2004; Watts, 2013; Curran et al.,
2020; hapinyuuk, 2022). In this relational worldview, respect for all life forms is prioritized
and upheld through kinship, rights, and responsibilities (Watts, 2013; Alteo, 2011; Curran
et al., 2020). The moral, cultural, and historical responsibilities that bound people to
these relationships, however, are often ignored or discounted in environmental policy
and management frameworks that tend to focus on single species outcomes, or a limited
set of observable and qualifiable ‘species interactions.’ Instead, research and practice
must engage with Indigenous knowledge systems within their full relational and holistic
contexts (Watts, 2013; McGregor, 2021; Ignace et al., 2023; Reid et al., 2024). For



science and policy to be representative of Indigenous rights, values and objectives,
ecological research must expand its notion of ‘species interactions’ to include the
reciprocal, intergenerational relationships among all species, including humans, as well
as the governance systems, social norms, decision-making protocols, and tending

strategies that mediate them (Salomon et al., 2023; Salomon & McKechnie, 2025).

The rich and multifaceted ways in which people connect with places and species
suggests both a need and benefit to expanding our conceptualization of species
interactions, and, consequently, of the values and worldviews that shape our
understanding of management and conservation science. For thousands of years,
Indigenous knowledge systems have adapted to change, acquiring knowledge through
generations of observations and experimentation within place-based ecological
relationships, preserving and passing down this knowledge across generations through
a variety of cultural expressions, including stories, ceremonies, and art (Brown & Brown,
2009; Hare, 2012; Mathews & Turner, 2017; Whyte, 2018). Moreover, by upholding the
knowledge and authority of Indigenous Hereditary Leaders, contemporary rights holders
and descendants of the original, deep time leaders responsible for taking care of the
relationships between people, lands, and waters prior to the incursion of settler-colonial
laws, research initiatives can better align with ancestral protocols on the generation and
validation of knowledge. Doing so elevates Indigenous traditions and governance in
marine science and its application in ocean decision-making (Salomon & Kii'iljuus,
2024). Therefore, drawing on multiple lines of historical evidence alongside the lived
experience and perspectives of Indigenous Hereditary Leaders offers opportunities to
enrich ecological understanding and broaden the values that inform contemporary

environmental research and practice.

A relevant case study for rethinking environmental governance, values, and
worldviews relates to the recovery of the sea otter (kuu', qasa?, KvakwaA®, Enhydra
lutris*), along the northwest coast of North America. Once extirpated by the fur trade in

the 18™ and 19" centuries, sea otters have been recovering through conservation and

1 Xaayda Kil
2 Haitzaqv
3 nuudaanut

4 Latin Binomial



reintroduction programs initiated in the 1960s and 1970s, measures that were carried
out without the consent of local Indigenous communities (Pinkerton et al., 2019; Burt et
al., 2020). As sea otters returned, so did their strong ecological keystone role in shaping
ecosystem productivity and biodiversity (Estes & Palmisano, 1974; Watson & Estes,
2011), through the serial depletion of benthic invertebrates such as sea urchins, clams,
crabs, chitons, mussels, and abalone (Kvitek et al., 1992; Weitzman, 2013; Hoyt, 2015;
Lee et al., 2016; Ibarra, 2021). The restoration of sea otters’ ecological roles led to
widespread shellfish losses in areas where sea otters have recovered, reducing access
to culturally and nutritionally important foods for coastal First Nations and constraining
their constitutionally protected rights to harvest shellfish for food, social, and ceremonial
purposes (Pinkerton et al., 2019; Burt et al., 2020; Popken et al., 2023). Despite these
impacts on ocean-dependent Indigenous communities, Canada’s endangered species
legislation and recovery plans prioritize Western conservation objectives and values,
with little consideration for Indigenous food security, self-determination, or social justice
(Pinkerton et al., 2019; Burt et al., 2020; Popken et al., 2023; Salomon et al., 2023).
Current policies also overlook millennia of sustained relationships between sea otters,
humans, and the broader web of beings with whom sea otters and humans have long
coexisted, highlighting the need to recenter relational worldviews and Indigenous

governance in endangered species recovery.

Since sea otter populations have recovered on the northwest coast of North
America, growing attention has been directed toward ‘novel’ predation on sea otters by a
range of marine and terrestrial predators in recent decades. Specifically, orcas (Orcinus
orca) have been observed hunting sea otters at sea (Estes et al., 1998; Stewart et al.,
2015; Tinker et al., 2021a), while coastal wolves (Canis lupus crassodon) and grizzly
bears (Ursus arctos horribilis) have been observed preying on them on land (Monson,
2021; Roffler et al., 2023; Griffin et al., 2023; Monson et al., 2023). Many of these
relationships were initially considered unexpected and novel by researchers, sometimes
representing the first recorded instances of such predation events in the scientific record
(Roffler et al., 2023). However, given the existence of Indigenous knowledge regarding
coastal predator relationships (Salomon et al., 2015; McMillan, 2019; Pinkerton et al.,
2019; McKechnie et al., 2020; Ibarra, 2021), the characterization of predation events on
sea otters as 'novel interactions' raises critical questions about the timelines, knowledge

systems, perspectives, and practices privileged in ocean science and management, and



highlights a need to synthesize diverse sources of historical information on coastal

predator-prey relationships.

Here, in partnership with the Xaayda (Haida), Haitzaqv (Heiltsuk), and nuu¢aanut
(Nuu-chah-nulth) Nations, we explore a variety of expressions of Indigenous knowledge
to highlight the reciprocal relationships uniting coastal predators of sea otters from the
late Holocene to today. This research arose from a need, identified by the Hereditary
Leaders of these Nations, to deepen our understanding of ancestral sea otter-predator
relationships to address recent challenges and opportunities related to the ongoing
recovery of sea otters along the northwest coast of North America. Together, we asked:
1) What insights can diverse sources of Indigenous knowledge reveal about the
reciprocal, social, ecological, and cultural relationships uniting people, sea otters, and
non-human coastal predators? 2) How can the historical ecology of these relationships
enrich our understanding of the spatial and temporal nature of predator-prey dynamics
and predation risk among sea otters and their predators, including humans, throughout
the Holocene? And 3) What are the contemporary implications of enduring and
resurgent coastal predator relationships for ocean policy and Indigenous stewardship?
By providing greater time-depth to our understanding of coastal ecosystems and by
expanding our conceptualizations of predator-prey relationships, we aim to inform more

just and ecologically accurate ocean science and policy.



Methods

Study governance

This work is nested within Coastal Voices, a long-term, transdisciplinary

knowledge-sharing and collaborative research initiative established to inform respectful
and resilient relationships among people, sea otters, shellfish, and kelp while upholding
the leadership, protocols, and decision-making authority of coastal First Nations in ocean
science and policy. We are a research team of natural and social scientists of settler
descent guided by a Steering Committee of Kilslaay, Yimas, and hawiih (Hereditary
Leaders), respectively representing the Hereditary Chief's councils of the Xaayda,
Haitzaqv, and nuu¢aanut Nations. Our research team has expertise in population and
community ecology, anthropology, archaeology, and spanning the boundaries between
science and policy. Through our work, we are accountable to our Steering Committee’s
authority in guiding the objectives of our research. We ask first, seek guidance and
consent from Hereditary Leaders through every step of the project, and accept no as an

answer as per the principle of free, prior and informed consent (FPIC).

One of our foundational working principles is to look to the past and carry it
forward. This means that we learn from and enact ancestral laws and practices of
respect, transparency and accountability throughout our research. Amid sea otter
recovery and resurgent predation on sea otters, we recognize the importance of learning
from ancestral knowledge of sea otters and their many predators (including humans) to

inform respectful future stewardship plans.

Focus group, listening circles, and workshops

To document the relationships among people, sea otters, and non-human coastal
predators, we conducted a focus group during a knowledge and cultural exchange
gathering held in Ka:'yu:'k't'h'/Che:k'tles7et'h' (Kyuguot/Checleseht) First Nations territory
in 2024 (Coastal Voices, 2024). Together, we looked to the past to explore relationships
among people, sea otters, coastal predators, and shellfish. First, Indigenous Hereditary
Leaders and scholars were invited to share stories describing relationships between

coastal predators. Second, we discussed the role of domesticated village dogs in caring


https://coastalvoices.net/

for the relationships among coastal predators. Third, to explore the spatial and temporal
characteristics of predation risk and its effects on sea otters, we discussed how hunting
by people and non-human coastal predators might influence sea otter abundance,

habitat use and distribution, drawing on findings from recent social-ecological research.

In addition to the 2024 focus group, we analyzed previously recorded interviews
with Indigenous knowledge holders from a Coastal Voices workshop held in 2014
(Coastal Voices, n.d.), two online listening circles held in 2020 (Salomon et al., 2023),
and a second in person workshop held in 2022. At all these Coastal Voices events,
themes of sea otter stewardship and predator relationality were addressed. We shared
all transcriptions with participants following the events to allow for edits, clarifications, or
additions. Throughout the text, we cite the results derived from the focus group, listening
circles, and in-person workshops using the participant’s preferred name, followed by the
year of the conversation (2014, 2020, 2022, or 2024).

Predator dialogue series

To deepen our understanding of predator-prey dynamics, including the spatial
and temporal variation in predation risk experienced by sea otters, and to explore the
implications of coastal predator relationships for Indigenous Nations and ocean policy,
we convened a series of online predator dialogues that brought diverse experts and
disciplines into conversation. We invited selected ecologists with experience researching
diverse relationships among sea otters and coastal predators to present their findings to
the authorship team. During these interdisciplinary knowledge exchanges, Indigenous
Leaders and ecologists shared observations of both historical and contemporary
relationships among coastal predators. Each invited researcher offered a short
presentation summarizing their findings, followed by discussion in which Indigenous

Leaders and researchers reflected on the predator-prey dynamics discussed.

Thematic document analysis

Emergent themes

To characterize coastal predator relationships, we identified five key themes that

emerged from our 2024 group discussions (focus group and predator dialogue series)



using inductive thematic analysis (Braun & Clarke, 2012; Fig. 1). These five themes
formed a framework to synthesize and organize the information collected about the
relationships among coastal predators. To validate and enrich this framework, we
engaged in an iterative verification process with our Indigenous research partners to
ensure that emergent themes were relevant, meaningful, and consistent with Indigenous
worldviews and knowledge. Following verification, we used the finalized five themes as a
foundation for our thematic document analysis to organize all information gathered
across our three methods (focus group, listening circles and workshops, dialogue series

and document analysis).

1. Human 3. Land and

caretaking 2. Predation sea 4. Social 5. Sharing
of coastal and fear relationships connectivity and balance
relationships
Figure 1: Themes emerging from group discussions and used to collect

information during the document analysis

Document analysis

To document historical evidence of Indigenous knowledge regarding
relationships among coastal predators, we analyzed a variety of sources including
Indigenous literature, art catalogues, museum archives, historical photographs,
published archaeological and social-ecological research, First Nations’ websites, and
selected ethnographies of the northwest coast of North America written during the 19"
and 20™ centuries. Combining archived, written, and material work allowed us to
highlight Indigenous artwork, stories, and practices that provide evidence of relationships
among people, sea otters, and non-human coastal predators. Combining evidence from
documents with transcripts from our focus group, listening circles, workshops, and
predator dialogue series, we compiled a database of historical accounts portraying
coastal predator relationships. Since our themes were predetermined through earlier
analysis of emergent themes, we applied a deductive thematic analysis approach (Braun
& Clarke, 2012) to these data sources. In other words, we conducted the document

analysis looking for information that pertained to our pre-selected themes. We then



attributed a corresponding theme to each account in a coding process to structure our
results (Kovach, 2021).

Limitations and legitimacy making

Many Indigenous scholars have drawn attention to the risks associated with the
translation of Indigenous knowledge into academic settings, including misinterpretation,
manipulation, and dismissal (Simpson, 2004; McGregor, 2004, 2018; Watts, 2013;
Kovach, 2021). We also recognize that Indigenous knowledge is deeply dependent on
place, communities, and individuals (McGregor, 2004; Simpson, 2004). For example, a
relationship recognized by one Nation, clan, family, or individual may not be recognized
by another. Because specific clans, families, or individuals hold the rights to specific
stories, songs, dances, ceremonial practices and crests, only certain people have the
rights to share them. Moreover, challenges emerge during the process of translating
stories from their original language (Chiblow & Meighan, 2022) and delivery method, as
oral storytelling is inherently dependent on dynamic, reciprocal communication between
the storyteller and audience (Borrows, 2001; King, 2005; Napoleon & Friedland, 2016;
Kovach, 2021). Therefore, we acknowledge that this synthetic work, which separates
Indigenous knowledge from its original relational context, is limited by its static and

written form, and biased by Western interpretations.

Furthermore, analyzing traditional ethnographies and museum archival works as
primary data sources can perpetuate a Western perspective on Indigenous cultures.
Ethnography, a predominant qualitative framework used to document Indigenous
cultures of the Americas during the 19th and 20th centuries, contributed to the extraction
and erasure of the very cultures it sought to ‘salvage’ from extinction, often participating
actively in this erasure through theft and dispossession (Clifford, 1989; Kovach, 2021).
While such sources may contain valuable information, they also reflect historical
injustices and embedded biases (for further information, see the work of Nisga'a scholar
and artist Jordan Abel). These realities have led to a complex relationship between
Indigenous peoples, ethnographies, and museum institutions. Today, many Nations are
actively engaged in the repatriation of their cultural heritage (Simpson, 2009; Coastal
First Nations, 2025), though significant barriers remain (McCallum & Hill, 2024).



With these challenges in mind and to minimize Western-influenced biases, we
implemented an iterative process of consent and verification with our Indigenous
research partners. Specifically, we maintained regular communication with Hereditary
Leaders through every step of the project. We sought their guidance and confirming
consent during meetings with our Steering Committee (December 2023, June 2024,
December 2024, and March 2025). We also shared project updates and received
direction at nuuéaanut (September 2024) and Ka:'yu:'k't'h’/Che:k:tles7et’'h’ hawiih
Advisory Council Meetings (January 2024 and April 2025). Finally, we provided research
updates to the broader Xaayda, Haitzaqv, and nuu¢aanut communities through
community newsletters (September 2024 and April 2025). This process ensured the

verification of accounts and consent prior to the disclosure of knowledge.

Research commitments

As all Nations are the owners of any data or knowledge collected from Nation
members, this work adheres to the First Nations Information Governance Centre
principles of Ownership Control, Access, and Possession (OCAP). All research

activities were approved by SFU’s ethics committee (#30000227).



Results

Through focus group, listening circles, workshops, dialogue series, and
document analysis, we found diverse sources of evidence that 1. People intentionally
took care of the relationships among coastal predators, 2. Interspecies predation and
predation risk were known and used in managing coastal predator relationships, 3.
Coastal predator relationships spanned land and sea, 4. Social connectivity and
governance protocols support reciprocal relationships between people and coastal
predators, and 5. Ancestral laws of balance and sharing can guide present and future

coastal predator relationships.

People took care of the relationships among coastal
predators

In coastal marine ecosystems, Indigenous knowledge related to ecological, social
and technological management strategies has long been preserved and transmitted
through a variety of spoken and visual storytelling practices (Mathews & Turner, 2017).
Ceremonial practices and various forms of carved, woven, and painted artwork
encompass and communicate a range of knowledge integral to the human caretaking of
coastal relationships. For example, songs, dances, poles, and thliitsapilthim (nuu¢aanut
ceremonial curtains) teach about ancestral laws, governance protocols, proprietorship,

teachings, and seasonality:

We are working with the seasons. We talk about the songs and the
dances, [...] a lot of that came naturally with people. [...] Therefore, we,
living on the coast, we also swayed to the rhythm of season and nature,
we moved with it. There was also laws in regard to harvesting. You
couldn’t just decide to cut a tree for a canoe or a totem pole, no, it
wasn’t like that at all. You needed to be in the forest and be aware of
what was out there. In fact, many of our songs and dances are about
being aware.

Tuutahkwiisnupsii (Joe Martin), Aa?uukwi?ath (Tla-o-qui-aht) Nation,
2020

To me, our totem pole in front of our villages is our constitution, and
that is the teaching of the law of nature.

Tuutahkwiisnupsii (Joe Martin), Aa?uukwi?ath Nation, 2020
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(Our ceremonial curtain, Fig. 2) is not just a picture or something that
you put on the wall, it is our government, our government in action.
When we represent our Nation, we invite other Nations to talk about
what it says on our curtain, what we own, just like with songs and
dances, [...] those (represent) our territory, our mountain, our lakes,
our resources.

hawit wiicuckum (Anne Mack), tukwaa?ath (Toquaht) Nation, 2020, Fig.
2

These various expressions of knowledge and the caretaking practices they reveal are
inextricably linked to Indigenous people's relationships with and responsibilities to the
land and the sea. They are predicated on a relationality with all components of nature,

including with coastal predators such as sea otters.

Figure 2: iuRWaa?ath thliitsapilthim (ceremonial curtain) of hawit wiicuckum
(Anne Mack)

Thliitsapilthim are used by the nuu¢aanut as mnemonic devices to showcase rights,

responsibilities and family histories (Green, 2019). Note the thunderbird with a sea otter in its

stomach, showcasing the importance of this relationship for the tukwaa?ath (wiicuckum Anne

Mack, 2020). Photo shared by hawit wiicuckum (Anne Mack).
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People took care of their relationship with sea otters

For millennia along the northwest coast of North America, Indigenous peoples
have valued and cared for their relationships with sea otters, which were respected as
kin, hunted, and traded. The economic, social, ecological, and moral significance of the
relationships between people and sea otters is expressed through poles, paintings,
crests, stories, names, regalia, trade, ceremony, hunting rules, protocols, and rituals
(Table 1). Used as blankets and regalia, sea otter pelts have long been highly prized
possessions. They are, for example, the most esteemed gift that could be offered to a
nuuéaanut hawit (Hereditary Chief) (Tom Mexsis Happynook, 2020). Sea otters were
acquired by skilled hunters who were granted authority to hunt them by a Chief
(Wickaninnish, 2014), while trade in sea otter pelts was conducted through an
established system of clearly defined marine tenures and management protocols
(Trosper, 2009; Kii'iljuus & Luu Gaahlandaay Borserio, 2011; Salomon et al., 2015). The
relational importance and ethical responsibilities associated with sea otter hunting
practices were reflected through stories, ceremonies, and hunting rites (Table 1). As
expressed by a variety of expressions of knowledge, Indigenous teachings reveal that
the relationship uniting people and sea otters is rich and multifaceted, encouraging

people to actively ensure that sea otter populations persisted.

The high significance and value of sea otters by people strengthened their
relationships and motivated the careful stewardship of persistent sea otter populations in
outer coastal waters. Maintaining these relationships required an extensive and
adaptable understanding of sea otter ecology, including habitat use and behaviour at the
individual, population, and community levels (Table 1). Actions to support sustainable
and resilient relationships between people and sea otters were guided by specific
management rules and protocols (Pinkerton et al., 2019; Ibarra, 2021; Table 1)
grounded in ancestral laws (Salomon et al., 2023). The richness of this knowledge, and
the associate practices they entail, reflects the care and intention with which people

maintained respectful and reciprocal relationships with sea otters.
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Table 1:

Indigenous knowledge of human-sea otter relationships is rich and
multifaceted. People took care of their relationships with sea otters
as represented in a variety of expressions of Indigenous knowledge

Expression of

knowledge Source Evidence of the sea otter-human relationship
Che:k'tles7eth™ | “Che:k'tles7et’h’ were sea otter hunters. We have a pole with the sea otter.”
Pole (Fig. 3C) | (Hyuustulth Francis Gillette, 2023; Fig. 3C)
fukwaaDath® “Right in the middle of the thunderbird, our highest symbol for tukwaa?ath,
L is the sea otter. [...] The importance in the relationships with sea otter to our
thliitsapilthim p i . ! fih tis reallv i ”
(Fig. 2) people. [...] It's not just a p/cturelo the sea ofter, it is really important to us.
Art ' (wiicuckum Anne Mack, 2020; Fig. 2)
“The Xaayda crest of the Archipelago Management Board responsible for
Gwaii Haanas National Park Reserve, National Marine Conservation Area
Xaayda Crest | Reserve, and Xaayda Heritage Site. Image of the sea otter and its prey the
red sea urchin were selected by Xaayda elders to adorn this crest created
by the Xaayda artist Giitsxaa (Gitkinjuaas).” (Sloan & Dick, 2012, p.4)
“He was supernatural, they said, and that was why he was a wealthy Chief.
nuucaanut story | When he hunted, he came home with his canoe loaded with sea otter. He
got all sorts of sea mammals without effort.” (Sapir & Swadesh, 1955)
“One time, a sea otter came to a woman living at one end of the village, and
Xaayda story married her. Every day he used to go out to the island of Siska, the top of
Stories which then formed a reef, to get mussels” (Swanton, 1905)
“A long time ago as children we were told that the otter, sea or river, could
transform into humans, we were told we would come across the sea otter
Haitzaqv story | man if we're not careful, this was a way for our parents to encourage us to
come home at an earlier time. Even today some people use those stories.”
(Wigvitba Wakas Harvey Humchitt, 2024)
Xaayda place | On the north coast of Haida Gwaii was a place called "Sea otter lying upon
name its back in the water” because of its shape (Swanton, 1905).
Peoole and Xaayda people | A part of the Raven family were the "Sea otter People”, as they were as
placré names  |1@mes numerous as the sea otters were (Swanton, 1905).
N Many places along the nuucaantut territory were reported by ethnographers
nuucaanut . . ; X
lace names as assomgted with sea otters. In some mstanges, this knowledge was
P reflected in place names (Kenyon, 1980; Sapir & Swadesh, 1955).
nuucaaniut People would pay a lot to acquire Indigenous medicine and could pay with
trade the highly valued sea otter skin, for example (George, 2003, p.79).
Trade and nuucaanut “Anciently, [...] Chiefs wore the rich robes consisting of three sea otter
regalia regalia skins.” (Drucker, 1951, p. 110)
- In Potlatch (1969), ciSaa?ath (Tseshaht) author and artist George Clutesi
nuucaanut . . e T o
regalia recounts the arrival of a Clh|ef delegation in a canoe: "He wore a magnificent
robe of sea otter." (Clutesi, 1969, p.23.)
Ceremonial “In our culture, in our Nation, there are dances that my daughter has the
practices and | Hafzagy dance right to. (The sea otter dance) is a dance that’s a peace dance. It'sin a

hunting rites

series of sacred dances after the initiation of a person into a sacred
society." (Wigvitba Wakas Harvey Humchitt, 2024)
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Expression of

Source Evidence of the sea otter-human relationship
knowledge
- Sea otter hunters performed hunting rites in association with their activities,
nuucaanut . . . .
hunting rites including bathlr]g and emulating sea ottlers to favour successful and
respectful hunting (Drucker, 1951; Sapir & Swadesh, 1955).
Powerful Chiefs could ask designated sea otter hunters to acquire sea otter
nuucaaniut pelts in preparation for important ceremonies, including potlatches, coming-
ceremonies of-age ceremonies, and weddings (Drucker, 1951; Sapir & Swadesh, 1955;
Clutesi, 1969).
- ‘Leans-against-on-Beach went to hunt sea otter at Tsishaa-Line one night
nuucaantut . . .
teachings w:ti? a Wegt wind blqwmg. They say the sea ot(er were always on land
during a big west wind, getting mussels.” (Sapir & Swadesh, 1955)
“Certain areas are managed and balanced by hunters. In the winter you
N would see a solo sea otter eating a lot, while in the summer they stay in big
nuucaaniut SN C
teachings rafts. The.pubI'/c opinion amongst the Nat/on is important as welll, fo ensure
that (hunting) is made in a good way with the proper authorizations by the
M?nage{jnent right hawi." (Ron Frank, 2020)
rules an
pliotocols "We talked about the precocious males, and the territorial males would drive
Xaayda them out. So that would be the time in my sense, the time when probably
teachings the Xaayda would go after the young precocious male sea otters when they
were driven out of the main raft." (Kii'iljuus Barbara Wilson, 2024)
“If you look at the sayings that my father had mentioned, he said: ‘don’t
Xaayda bother the moms and the babies, when they're feeding. It's the same for the
teachings plants, you don’t pick the plants when they're flowering, you leave them

alone until they are berries.”" (Kii'iljuus Barbara Wilson, 2022)

* nuucaanut Nations

Relationality with predators guided people’s actions in coastal

settings

In addition to sea otters, representations of many coastal predators are

widespread across time and space in a variety of expressions of Indigenous knowledge.

Coastal predators, including wolves, orcas, brown bears, domesticated dogs, and

human figures, are among the most common animalistic symbols depicted in Xaayda,

Haitzaqv, nuu¢aanut, and Coast Salish artwork, stories, and ceremonial life. The

ubiquity of these symbols reflects the honour and respect attributed to relationships with

high trophic level coastal predators. People’s association with animals, whether through

clan or ceremony, stems from a place of reverence, and can define the roles and

responsibilities held by Nations, clans, and family members (Sioui, 1992; Watts, 2013).

For example, being associated to coastal predators such as wolves, bears and orcas,
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through crest ownership or clan belonging, entails a responsibility to observe ancestral

teachings and laws, as explained by Aa?uukwi?ath carver TuutahkviisnupSiA (Joe Martin):

[...] Important crests on the poles are the bottom crests, usually the
wolf, the bear or the killer whale, that I have learned from nuucaanut or
Aa?uukvi?ath. They aren’t at the bottom because they are the bottom,
but because the people of these clans are the ones that uphold natural
law.

Tuutahkwiisnupsii (Joe Martin), Aa?uukvi?ath Nation, 2020

This teaching reveals the reverence and responsibility involved in being associated with
coastal predators. In fact, crests and their associated stories, songs, and dances are
highly valued (Napoleon & Friedland, 2016). Therefore, as depicted in various
expressions of culture, people’s connections with predators are revered, and guide

people in their roles and responsibilities in caring for coastal relationships.

Teachings shared by Indigenous Leaders reveal how people’s relations with a
variety of coastal predators lead to caretaking values and practices used by people, and
how these informed the spatial dimensions of the caretaking of coastal relationships
(Table 2). First, these teachings have in common a vision of relationality with coastal
predators, where non-human species are seen as kin, relatives with whom to maintain
good relationships. Second, these teachings contain insights into the spatial
characteristics of coastal predator relationships by revealing how the reciprocal
relationships between human and non-human predators influence people’s actions in
coastal settings. Overall, these perspectives reveal that the relationships between
people and coastal predators shape common caretaking practices and contribute directly
to the ecological organization of coastal environments by influencing the spatial

distribution, abundance, and sharing of food and habitat across coastal landscapes.
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Table 2:

People’s relationships with coastal predators guided caretaking values, practices, and the spatial caretaking
of coastal relationships

Coastal Caretaking value Spatial
predator ng caretaking Teachings from Indigenous Leaders
. . | or practice S .
relationship characteristic
"As it relates to sea otters and to living mammals, we didn’t manage the animals, we managed the
Respect for relationships we had with them. We focused mostly on the relationships that we were going to have with sea
Respect, care, P ofters. [...] For example, we always protected the breeding grounds. That was to make sure that the
Peopleand | . sea otter , i i L
interconnectedness . breeding grounds were kept in proper conditions so that the sea otters could reproduce and do their thing.
sea otters N reproductive I - Cm Iy ) y
and reciprocity rounds The principles that we used in guiding our decision-making, are ?iisaak, greater respect, and the second,
g Puu?aatuk, taking care of and hiSuk?i§ ca'waak, everything is one, everything is connected.” (Tom Mexsis
Happynook, Huu-ay-aht Nations, 2020)
"In our relationships, our Indigenous stewardship, we didn’t view the animals and plants in our ecosystem as
Connection possession, we see them as a relative, a connection. | would hear stories from my elders on how we had a
L very strong tie with the killer whales in the Salish Sea. We started witnessing that connection again when
Kinship and between e s . )
People and canoes started hitting the water with tribal journeys, where killer whales came right next to our canoes. The
common people and o o . e .
orcas . memory of that connection is still there and is lived today, so is the responsibility of Hereditary Leaders to
understanding orcas through ; . . .
converse with these animals to ensure they have a voice, to ensure balance. These are stories that | would
canoe travel .
hear from my ancestors, and when we are speaking those ancestral languages, we spoke the same
language - these stories are real." (Squiqui Joe Williams, Swinomish Indian Tribal Community, 2024)
“My parents used to share a story about how our spirit relationships were with other animals because we
kept ourselves in a good relationship with the Creator. So we weren't afraid of bears, they understand us, we
, understand them, we respected each other and same with the wolves. We weren't scared of them, they
Common Collaborative | \yerent predator to s, they didn’t take more than they needed, we didn't take more than we needed so our
People, understanding, | caretaking ancestors would go from island to island as they needed, to pray or gather or to check on things, and at that
wolves and | respect, reciprocity, | between time there were wolves around and they would want a ride and so we would give them a ride in our canoe.
bears ang f‘hf‘)q”? of food pecl)ple and And they would get off and do their thing." (hawit n’yasim Samantha Christiansen, Ka:'yu:k'th' Nation, 2024)
and habita wolves

"Wolves, if they needed something, they would ask for it. They would be given rides to islands if they
needed. So we could steward things together.” (hawit n’yasim Samantha Christiansen, Ka:'yu:'k'th" Nation,
2022)
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Predation and predation risk were known and used in
managing coastal predator relationships

Sea otters were preyed upon by a variety of coastal predators,
including humans

Indigenous knowledge reveals that predation is understood as a relational and
respectful act between people, plants, and animals. According to aahuus?ath
(Ahousaht) Hereditary Chief Umeek (Richard Atleo), predation is a dimension of the truth
and is natural to creation, requiring harmonious relationships to prevent conflict (Atleo,
2011, p. 122). The sustainability of predator-prey relationships depends on shared
protocols and mutual understandings that ensure balance and continuity by preventing
the overharvest of resources (Atleo, p. 122). For example, for the nuu¢aanut, deep
respect for every life form is central to the relational worldview among people, sea otters,
and non-human coastal predators, as expressed by the principles of ?iisaak (greater
respect), Puu?aatuk (taking care of), and hiSuk?i§ ca waak (everything is one, everything
is connected) (Tom Mexsis Happynook, 2020; Popken et al., 2023). Therefore, people’s
conceptualization of predation takes place within a relational, non-human-centred vision
of balanced coastal predator relationships. This vision of predation resulted in the
continued coexistence of people and coastal predators for millennia, mediated by
hunting practices and resource-sharing protocols that developed through generations of

learning, observation, and experimentation.

Among many functional and reciprocal ecological roles, Indigenous peoples were
an integral part of coastal food webs as predators, enabling long-term coexistence with
sea otters through sustainable hunting practices (Salomon & McKechnie, 2025). Multiple
lines of evidence reveal that people and sea otters cohabitated for millennia prior to the
imposition of settler colonial laws along the northwest coast of North America. A broad
body of archaeological (Simenstad, 1978; Fedje et al., 2005, 2021; Corbett et al., 2008;
McKechnie & Wigen, 2011; Szpak et al., 2012; Slade et al., 2022; Elliott Smith et al.,
2025), genomic (Beichman et al., 2021), and ethnographic (Salomon et al., 2015;
Pinkerton et al., 2019; Slade et al., 2022; Table 1) research provides evidence that
humans sustainably managed sea otters along the northwest coast of North America
throughout the late Holocene. While hunting efforts varied across time and space,

archaeological records indicate that people actively shaped ecosystem states by driving
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productive patches of benthic foods (such as urchins and clams) where sea otters were
hunted or deterred, alongside areas where sea otter populations (and thus kelp forests
and associated species) could thrive in offshore waters. This spatial management likely
produced a mosaic of ecosystem states, enabling communities to navigate the trade-offs
associate with the diverse benefits offered by kelp forests, urchin barrens, and clam

beaches.

Indigenous knowledge connects a variety of coastal predators with sea otters
across time and space, including wolves, orcas, and brown bears, challenging modern
ecological perceptions of ‘novel’ predation. For example, poles spanning Nation’s
territories and periods depict sea otters alongside their predators, showing the spatial
and temporal persistence of these relations (Fig. 3). Furthermore, a widely spread
narrative held by many Nations, including the Ts’'msyen (Tsimshian), Lingit (Tlingit),
Xaayda, Haitzaqv, Shishalh, Wuikinuxv, and Snuneymuxw, offers insight into possible
orca predation on sea otters. This story recounts the events in which a woman is
captured by orcas while cleansing a sea otter pelt at the shoreline, suggesting that the
pelt itself may have attracted the orcas (Swanton, 1905; Swanton & Boas, 1912; Boas,
1928; Barbeau, 1950). Representations of sea otters alongside their predators in carved
work and stories raise important questions about the perceived novelty of contemporary
predator-sea otter interactions, suggesting instead a longstanding awareness of these
dynamics. The persistence of these depictions across time, territories, and coastal First
Nations points to an enduring body of Indigenous knowledge that recognizes sea otters
not as top predators but as a mid-trophic level predator (i.e. mesopredator), embedded
within a broader web of coastal relationships. The spatial and temporal breadth of such
perspective challenges dominant ecological narratives that tend to frame sea otters as
top predators solely limited by prey availability (Fisheries and Ocean Canada, 2014;
Nichol et al., 2015) and highlights the importance of Indigenous knowledge in
understanding more broadly predator-prey dynamics across spatial and temporal scales

today.
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Figure 3 : Sea otter representations alongside their predators are ubiquitous
through time and territories

A: Xaayda frontal house pole in Higaagilda (Skidegate). Photograph by Hannah Maynard,1884.

Reproduced with permission from the Smithsonian Institution (P08947). B: Haitzaqv pole

representing the origin story of Goose Island. Pole carved by Stanley George. Photograph shared

by Yimas Wigvitba Wakas (Harvey Humchitt). C: Che:k'tles7et'h’ Pole with sea otter and human

figure. Photograph shared by hawit Hyuustulth (Francis Gillette).

Fear is an integral part of coastal predator relationships

In addition to direct mortality, coastal predator relationships included the fear of
predation, the latter affecting the behaviour and spatial distribution of prey in addition to
their numerical abundance. Oral histories reveal that people excluded sea otters from
important food harvesting sites not only through direct hunting, but also by intentionally
introducing predation risk, or fear, in sea otters (Salomon et al., 2015; Pinkerton et al.,
2019; Ibarra, 2021; Slade et al., 2022). In addition, spatial relationships among coastal
predators were mediated by common understandings, food and habitat sharing, and

respected spatial boundaries. For instance, in Ibarra (2021), Deborah Head shared:

A young man going out to hunt and he looks over, and he says to the [sea]
otter bobbing, he says, ‘You better go out to the outside waters, or you are
gonna end up as a headman’s...headman’s headdress!’ ... There was an
understanding between the Otter People and the people that inhabited an
area and they saw them and they talked to them. ... We had Otter people.
We had Wolf people. Eagle People. We had Raven people. The spirit of all
these creatures, the Killer Whale People, there was always an
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understanding between the people and the other people. And they held
their boundaries.

Deborah Head, tingit Nation, in Ibarra, 2021

The intentional introduction of predation risk to protect human food sources from
predators is also evidenced by the use of scarecrows as a deterrence method employed
by coastal First Nations along the northwest coast, to protect valuable food resources
from avian (Fig. 4) and ocean predators. Oral histories reveal the explicit use of

scarecrows to deter sea otters from foraging in key harvest areas:

My grandfather used to say that abalone and shellfish harvesting areas
were defended vigorously. People would kill two sea otters and anchor
them out in the bay in front of the village to deter other otters from coming
into the area.

Tom Mexsis Happynook, Huu-ay-aht Nations, in Salomon et al., 2018

These accounts illustrate the creation of intentional ‘seascapes of fear’ to exclude
predators from certain areas. While the historic spatial and temporal characteristics of
such fear seascapes are not completely known, it has been suggested that direct
hunting, fear of being hunted, and resource competition with humans excluded sea
otters within a 5 to 10-mile radius around human settlements (Pinkerton et al., 2019).
Others have estimated that these effects excluded sea otters within a 2-km radius
around documented coastal settlements (Salomon & McKechnie, 2025), based on the
distance hunters could travel in a dug-out canoe in a day (Ames, 2002). Collectively,
these oral histories demonstrate a nuanced understanding of sea otter behaviour and
habitat use, where people would employ spatially explicit fear tactics that facilitated both

people’s and sea otters' access to food resources.
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Figure 4: People used scarecrows to protect food sources from predators.
Makah woman drying fish on a rack with scarecrow lookalike. Photograph by James G. McCurdy,
ca. 1900. Reproduced with permission from the Museum of History & Industry (MOHAI).

Understanding of predation and fear among coastal communities goes beyond
direct hunting and fear tactics employed by people on sea otters. Fear is an integral
component of coastal predator relationships, as evidenced by the significance attributed
to the teaching of fear in the nuu¢aanut Auukvaana (Tlukwana), also known as the wolf

ritual.

[...] So they would do this winter wolf ritual on December 21st until the
25™ and that was to initiate all the boys and the girls into this clan. And
along with that was about the second most important teaching of life,
which is about fear. Our elders used to speak about that saying if you
are afraid and you want to learn something, you learn about this much
(a little). But they would also say if you are not afraid you can learn
anything (a lot), putting their arms wide. They said you would learn
anything.

Tuutahkwiisnupsii (Joe Martin), Aa?uukwi?ath Nation, 2020

So long as the nuuéaanut overcome their fear and face up to the predation
of the sacred wolves, they are able to restore the bonds of their community.

hawit Umeek (Richard Atleo), Caahuus?ath Nation, 2011, p.48
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Auukwaana, meaning “we remember reality”, is a ceremonial practice that seeks to
restore balance and harmony in relationships by reminding people that the loss of
connection with all life forms arises from a lack of respect for the ancestral laws (Atleo,
2011, p.46). Central to the ritual is the teaching of fear, and, more specifically, the
importance of overcoming fear and difficulties to reach harmony (Atleo, 2011, p. 47).
Similarly, in Potlatch (1969), ¢iSaa?ath author and artist George Clutesi recounts the
tense and fearful atmosphere surrounding the ritual (Clutesi, 1969, p. 43).
Ethnographers also noted the significance of fear as an integral component of the ritual,
with its intention to teach courage and bravery (Drucker, 1951; Ernst, 1952; Saiyatchapis
in Sapir & Swadesh, 1955). These accounts demonstrate that fear as a focal teaching is
more than a management method; it is an integral part of the relationships among all life

forms, including between people, sea otters, and non-human coastal predators.

Coastal predator relationships spanned land and sea

Recent scientific evidence of predation by coastal wolves and brown bears on
sea otters blurs the boundaries that traditionally divided coastal marine and terrestrial
ecosystems, thereby highlighting links between the food webs of land and the sea
(Monson, 2021; Monson et al., 2023; Roffler et al., 2023; Griffin et al., 2023). Despite the
‘novelty’ of these interactions being observed by scientists, insights from the enduring
knowledge of the relationships between people, sea otters and non-human coastal
predators reveal the long-standing awareness and interventions of coastal First Nations
in coupled coastal marine and terrestrial ecosystems. The widespread presence of
hybrid beings, such as the sea grizzly (whale-grizzly bear hybrid), 'waasgu (sea wolf,
wolf-orca hybrid), and thunderbird, alongside natural coastal predator species in
ceremonial expressions and oral traditions among the Xaayda, Haitzaqv and nuuc¢aanut,

reflect worldviews in which land, sea, and sky are closely interconnected.

‘waasgu is a sea wolf and it’s the crest of the people who originally lived
in Higaagilda (Skidegate). Our clan has it as a crest that was gifted to
us when we were invited to live in Hlgaagilda after the last real big influx
of Europeans.

Kii'iljuus (Barbara Wilson), Xaayda Nation, 2024
During the stormy weather it is easy to remember how we kept in contact

with the Tiskin, the almighty thunderbird. The thunderbird is the main
element that links our lives to the seasons and the weather. It is the heart

22



of our interconnectedness. The lightning is Kli-cliha and Tiskin is the
thunder, made by the giant thunderbird.

hawit Earl Maquinna George, Gaahuus?ath Nation, 2003, p.88

Contrary to the approach of ethnographers such as Franz Boas, who sought to
systematize northwest coast symbols through fixed rules, scholars like Marjorie Halpin
(1994) emphasize the hybrid, ambiguous, and variable nature of symbolic
representations. Furthermore, contrary to Boas’ belief that humans were never
represented, human and humanoids figures are rather common (Halpin, 1994; McMillan,
2019). The dynamism of symbols, in addition to the omnipresence of human
representations, demonstrates the inseparability of crests from their owner and from the
oral tradition that gives them meaning (Halpin, 1994). The hybrid nature of symbols
articulates an Indigenous worldview that does not consider traditionally separated
ecological boundaries and instead reflects the connected and reciprocal relationships
linking marine and terrestrial ecosystems, and the human and more-than-human beings

they support.

Connections between wolves and orcas highlight their role in
inspiring human marine mammal hunters

The sun sets behind sacred mountains

The whaler's moon rises

The ancestors are coming

Solitude is calling, the cleansing time has come
Wolves ascend from the sea returning to the mountains
Four times

Fins to paws

Into the mountains for preparation

Soon the wolves will grow hungry and restless

Hunger felt through the peoples need

The sun climbs into the sea

The whaler’s moon rises

The ancestors are coming

The call of hunger, the hunting time has come

Wolves descend from the mountains returning to the sea
Four times

Paws to fins

Into the sea for the hunt

The peoples need is great

Another year, the cycle continues...

hawit hapinyuuk (Tommy Happynook), Huu-ay-aht Nations, 2007, p.63

23



As depicted in many Nations' artwork, songs, stories, and ceremonies, many
First Nations of the northwest coast recognize that wolves and orcas are strongly
connected and possess the ability to transform between the two forms (Swanton, 1905;
Drucker, 1951; Sapir et al., 2007; hapinyuuk, 2007; McMillan, 2019; Hwsyun’yun Skye
Augustine, 2024). Valued for their strength, agility, and intelligence as hunters on land
and at sea, these predators are powerful sources of inspiration, admiration, and
teachings about successful social organization and hunting strategies (Macdonald, 1984;
McMillan, 2019). This connection is illustrated in the poem ‘cycles’ by hawit hapinyuuk
reproduced above, where the notion of land and sea as connected continues today in
the scholarship of the nuu¢aanut. The wolf-orca connection is also present in Xaayda
mythology through the 'waasgu, a sea wolf known to possess features of both animals
(Swanton, 1905; Macdonald, 1984; Kii'iljuus Barbara Wilson, 2024; Fig. 5). This theme of
transformation is enacted in ceremonies such as the nuu¢aanut Auukwaana (we
remember reality ceremony, Atleo, 2011), in which wolf dancers can hold the tupaati
(mystical inherited rights, Clutesi, 1969) of transforming into orcas at the water’s edge
during performance (Clutesi, 1969; Drucker, 1951; Sapir et al., 2007), further illustrating

the connection between marine and terrestrial predators.

WHOL MIN

Figure 5: Coastal predators embody the connections between

the land and the sea
Daxhiigang Charles Edenshaw. ‘waasgu (sea wolf) with human and two humpback whales, 1897.
Reproduced with permission from the Division of Anthropology, American Museum of Natural
History (Z/25F).
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Furthermore, the ceremonial enactment and presence of the wolf-orca
connection in origin stories places both predators as inspiring marine mammal hunters
for humans. In a version of the origin story of the Auukwaana told by ¢iSaa?ath elder
Saiyatchapis to ethnographer Edward Sapir in 1910, wolves are described hunting

marine mammals:

They say they ate every kind of food, the wolves did: sea lion, hair seals,
porpoise. The killer Whale band also went out. They also killed Humpback
whale, which is why they were eating blubber all the time, the Wolf people.

Saiyatchapis to E. Sapir in 1910, reedited in Sapir et al., 2007, p.97.

They say the wolves eat sea mammals, outdoing us humans in that
respect.

Saiyatchapis to E. Sapir in 1910, reedited in Sapir et al., 2007, p.100.

A further narrative describes a whaling scene in which human hunters emulate wolves in
the pursuit of drifting whales, reflecting people’s admiration for wolves as skilled marine
mammal hunters (Sapir & Swadesh, 1955). The wolf-orca relationship served as a
source of inspiration for nuuéaanut whalers, who embodied this connection in paintings,

ceremonies, and ritual (McMillan, 2019).

The profound respect and reverence attributed to wolves and orcas influenced
the customs, beliefs and social organization of many coastal Indigenous communities.
When embodied through clan affiliations, family crests, and ceremonial privileges, these
predators can serve as markers of Xaayda identity and social hierarchy (Macdonald,
1983). For the Haitzaqv, the importance of orcas is represented in the origin story of
Goose Island, where the orca, alongside the eagle, plays a central role (Wigvitba Wakas
Harvey Humchitt, 2024; Fig. 3B). Furthermore, the respect for these predators is
reflected in cultural taboos against hunting them. For instance, the scarcity of wolf
remains in archaeological sites may be linked to beliefs among nuu¢aanut and Coast
Salish communities that hunting wolves was a bad omen (Drucker, 1951; Barnett, 1955;
McKechnie et al., 2020). Similarly, the late Gaahuus?ath Chief Earl Maquinna George
wrote that orcas were not to be hunted, as they possessed the sacred ability to
transform into wolves, rendering them inappropriate for food (George, 2003, p.54).
Overall, these accounts highlight the deep reverence for wolves and orcas, the continuity
they embody between land and sea, and the role they play in the enactment of practices

and beliefs.

25



Kinship between people and domesticated dogs shaped coastal
marine and terrestrial ecosystems

Domestic dogs, which were introduced to the Americas from Eurasia at least
15,000 years ago, have been shown to play a variety of social, ecological, and spiritual
roles in societies along the northwest coast of North America (Cannon et al., 1999;
McKechnie et al., 2020; Anza-Burgess et al., 2020; Lin et al., 2023). The archaeological
record in coastal British Columbia reveals the ubiquity of dogs as human companions
throughout the Holocene, highlighting two major types: the smaller ‘woolly’, and the
larger ‘village’ or ‘hunting’ dog (Crockford & Pye, 1997; McKechnie et al., 2020; Fig. 6).
Domestic canids played a central role in human social and economic practices through
their profound bonds with their human companions in culture, identity and territory
(Swanton, 1905; Anza-Burgess et al., 2020). In fact, the lifestyles and habits of humans
and dogs were so closely tied that the diets of dogs, derived from bone remains, have
been used in archaeological research as indicators for the diets of humans in the past
(Cannon et al., 1999; Hillis et al., 2020). Domesticated dogs' presence is marked in
many cultural practices, including in people and place names, stories, songs, dances,
masks, and rituals (Swanton, 1905; Swanton & Boas, 1912; Ernst, 1952; Sapir &
Swadesh, 1955; Huyat, n.d.-a).

Figure 6: Forensic reconstruction of the northwest coast ‘village’ or ‘hunting’
dog
Sketch by Cameron Pye, from Crockford and Pye, 1997.

26



The importance of dogs as kin, helper, and loyal guide impacted people’s ties to
the territory and influenced the spatial management of coupled coastal marine and
terrestrial ecosystems. This relationship manifested through a dog’s role in acquiring and
protecting coastal food sources for their human counterparts. In many Xaayda,
Haitzaqv, and nuu¢aanut stories, domesticated dogs are portrayed hunting on the coast
and at sea for their human companions (Swanton, 1905; Boas, 1928; Barbeau, 1950;
Drucker, 1951; Ernst, 1952). One Xaayda story highlights the role of dogs as a loyal
guide and protector, where a man’s dog led him at sea, navigating various underwater
settlements such as killer whale town and halibut town, before ensuring their safe
passage on land (Swanton, 1905). The varied roles of dogs in stories reflect how much
people valued them for acquiring food, affording protection and companionship,
revealing the kinship and strong territorial ties that are part of the human-dog

relationship.

There was a very strong connection, all we had were hunting dogs. We
talk about the intelligence of sea otters, but all animals have
intelligence. The only thing I know about our dogs is that they were
good hunters.

Wickaninnish (Cliff Atleo Sr.), Caahuus?ath Nation, 2024

Domesticated dogs' connections to the territory were experienced through their
role as human companions in hunting activities on land and at sea (Fig. 7). Dogs were
known for their exceptional hunting abilities, which were enhanced through specific
training and breeding practices (Anza-Burgess et al., 2020). People strongly associated
domesticated dogs with wolves, the ultimate hunters, which strengthened the spiritual
relationship between dogs and humans (Drucker, 1951; Ernst, 1952; McMillan, 2019;
Anza-Burgess et al., 2020). In an early ethnographic account of the nuu¢aanut village
dog, Sproatt (1868) described them as numerous in each tribe: fierce; short-haired;
medium-sized; and interestingly, howling rather than barking, which likely reinforces their
association with wolves. In addition, Sproatt documented a settler's observation of dogs
engaging in play with wolves in Comox on Vancouver Island, reinforcing the links
between canine predators. Through their connections with wolves and hunting skills on
land and at sea, dogs participate in both economic and spiritual practices associated

with hunting.
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In addition to travelling and hunting with people, dogs could be left in places to
acquire and protect food sources for their human counterparts. Ethnographer Franz
Boas (1928) reported several activities of the Haitzaqv people of Bella Bella involving
dogs, including hunting with dogs and leaving dogs on some islands. Furthermore, oral
tradition passed down across generations reveals that dogs played a protective role in

ancestral clam gardens, deterring predators and ensuring sufficient food for all:

When we are looking after places, we would leave dogs in some places
to ensure that the clam gardens are growing enough food for our
relatives, for the deer, for the octopus, for the crab, and for all other
creatures.

Hwsyun’yun (Skye Augustine), Stz'uminus Nation, 2024

These accounts show that, through their connection to people, association with wolves,
and status as powerful, intelligent companions, village dogs played an important role in
caring for coastal relationships on the land and at sea. An intentionally managed coastal
landscape would have included a variety of spatial management practices where
humans and dogs would travel, hunt, and ensure predators were kept away from
important food sources. Thus, domesticated dogs likely contributed to sea otter hunting
and fear tactics employed by humans in the late Holocene to deter sea otters from

specific food harvesting areas.
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Figure 7 : People and domesticated dogs traveled, hunted and managed
coastal relationships together on land and at sea

Note the whale depiction and the carved wolf prow and decorations adorning the canoe,

highlighting the respect associated with canoes and canoe travel. It is likely that the people-dog-

canoe relationship strengthened the connections between predators and their spatial activities.

Ka:'yu:'k't'h' Chief's canoe from Laing Expedition. Photograph by Richard and Hannah Maynard,

1896. Reproduced with permission from the Smithsonian Institution (P11368).

Social connectivity and governance protocols support
reciprocal relationships between people and coastal
predators

Everyone had a job, a responsibility, and these were transmitted by your
family. This would help our resource sharing.

hawit wiicuckum (Anne Mack), tukwaa?ath Nation, 2020

Throughout the late Holocene, the social, ecological, and kinship relationships
between people and coastal predators existed and were supported within a complex
system of social connectivity and governance protocols within and among human
communities. Along the northwest coast of North America, social organization and

resource acquisition have long been guided by spatial governance systems and
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protocols defining proprietorship, responsibilities, and access rights to the land and the
sea (McHalsie, 2007; Trosper, 2009). The Xaayda considered that “Gam tluu tligaay aa
k’iixa Gang ga; There is no land strange” (Kii'iljuus & Luu Gaahlandaay Borserio, 2011),
meaning that the entire territory was known and managed by a Chief and his ‘clan’ or
‘house’. This reality was noted by ethnographer John Swanton (1905), “There was no
land lying vacant.” Similarly, for the nuuéaanut, each hahuuti (Hereditary territory), is
taken care of by a hawit, where one would ask permission before entering (Wickaninnish
in Uu-a-thluk, 2012). Resources were shared in times of shortage, where trade,
exchange, feasting, and sharing were central activities that enabled the distribution of
resources (Brown & Brown, 2009; Mathews & Turner, 2017; Salomon et al., 2018). The
potlatch system, in particular, played a key role in defining, communicating, and
legitimizing access rights, maintaining accountability, and ensuring the redistribution of
wealth in times of surplus and shortage. In this way, governance systems supported not
only the social ties, but also the long-term sustainability of marine resources and the
resilience of coastal communities (Trosper, 2002, 2003; Atleo, 2004; Salomon et al.,
2015).

In this web of governance protocols and social connectivity within and among
clans, the roles, rights, responsibilities, and identities people carry are deeply tied to
non-human coastal predators through hunting rights, clan affiliation, and names. For
example, the widespread Xaayda story of Bear Mother recounts the events of a woman
acquiring the bear song and the associated hunting rights from an encounter with the
Bear People (Barbeau, 1950; Macdonald, 1983). In this way, kinship networks and
governance protocols among human communities reinforce people’s relationships with
non-human coastal predators. In return, people’s attachments with coastal predators
through clan, rights, and names, reinforce the social bonds among human communities
by supporting social connections, belonging, and identity. Therefore, social connectivity
among humans, and people’s relationships with coastal predators reciprocally reinforce

and sustain each other.

Stories reinforce social ties and kinships with non-human coastal
predators

Among Indigenous Nations of the northwest coast of North America, different

forms of stories and their associated ceremonial practices and artwork serve several
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social and legal purposes (Atleo, 2004; Green, 2019; Huyat, n.d.-b). Some stories can
be collectively owned, while others are owned by specific clans, families or individuals
(Atleo, 2004), with their proprietor(s) holding the responsibility to ensure their
persistence and truth-holding (Borrows, 2001). For example, as explained on the Huyat
Intertidal Cultural Heritage Project website, the Haitzaqv recognize different types of

naym (stories) holding different meanings and purposes:

We recognize different kinds of stories or ntyr. Nuyrhas layaxsxv galglis
nalayaxv are from the beginning of time. Ndymas layaxsxv §valis
nalayaxv are stories about when the world came to be the way it is
today. Nuymagiwa are family-owned stories that recount ancestral
histories and origins of names and other prerogatives belonging to that
family. Finally, naymglis are stories that happened in many places and are
often recounted throughout the coast.

Huyat, n.d.-b

Furthermore, stories, ceremonies and artworks contain laws and teachings, by recording
events, relationships, and decision-making related to rights and responsibilities
(Napoleon & Friedland, 2016; Green, 2019), and the legal processes they entail, by
revealing the positive and negative consequences of different actions (Atleo, 2004;
Kovach, 2021). Highly valued, different types of stories contain a broad range of

meaning and purposes, revealing origins, laws, and teachings.

Importantly, stories can be a testimony of governance protocols and social
connectivity, as they can connect people to place and identity, support a sense of
belonging, and define roles, responsibilities, and accountability to specific places
(McHalsie, 2007; Watts, 2013; Kovach, 2021). An example of this is the Haitzaqv story
of the wolf children, or Cimglags (Tsumcalags) (Huyat, n.d.-a), referred to by
ethnographers as ‘mother-of-dogs’, ‘the dog’s wife’, or the ‘dog-husband tale’ (Swanton
& Boas, 1912; Boas, 1928; Boas, 1932). Through the themes of transformation between
humans and non-human worlds, respect and reciprocity, the story of CUmq!aqs
embodies the long-term relationships between humans and predators. Variations of this
story are held among many Nations of the northwest coast, suggesting both its deep
antiquity and geographic reach (Kii'iljuus, personal communication, March 24, 2025;
Huayat, n.d.-a). As Wigvitba Wakas (Harvey Humchitt) and Daqgvaisla (William Housty)
describe, the story’s importance is reflected through the connections it embodies by

linking people to places, names, kinships, roles, and responsibilities. Dugvaisla explains
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how the story flows like a river with many tributaries, connecting the origins of
landscapes, people’s names, and ancestral relationships to place (Huyat, n.d.-a). Stories
like the one of Cumq!aqs can therefore strengthen social bonds within and among
Nations by connecting communities to their territories and genealogies, associating

rights and responsibilities to place and strengthening ancestral ties.

Ancestral laws of balance and sharing can guide present
and future coastal predator relationships

All throughout our stories, there are people who fail to respect the laws,
people that get greedy, that take too much. In our ways there is a lesson
to be learned by that. It is not that the sea otters are out of balance, it
is the rules that are out of balance.

Kilslaay Gidansda (Guujaaw), Xaayda Nation, 2020

Following millennia of coexistence with humans, the near extinction of sea otters
due to over a century of exploitation during the colonial maritime fur trade was a
catastrophic, but remarkably brief event (Tinker et al., 2025). The disappearance of sea
otters, coupled with the forced displacement of Indigenous peoples, disrupted a long-
standing relationship that had existed for thousands of years. When sea otters recovered
in the latter half of the 20th century, new resource conflicts emerged over shared
shellfish food sources, raising critical questions around Indigenous self-determination,
food sovereignty, and social justice (Pinkerton et al., 2019; Burt et al., 2020; Salomon et
al., 2020; Popken et al., 2023). Together, the extirpation and subsequent recovery of sea
otters caused major perturbations for Indigenous communities, disrupting place-based
practices and ways of life, and unsettling longstanding relationships among people, the
land, and the ocean. As a result, how we define a ‘balanced’ ecosystem today depends
on which historical baselines, values, and objectives are recognized. Learning from the
perspectives of Indigenous Leaders is vital to restoring respectful, equitable, and

reciprocal relationships among coastal predators, sea otters, shellfish, and people.

If you harvest anything, you need to be careful and take care, never
overharvest and leave plenty behind. As for sea otters, everything has
its place. They have a right to be there, we need to share with others.

Yimdas Wigvitba Wakas (Harvey Humchitt), Haitzaqv Nation, 2020
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Ancestral laws of balance and sharing among the Xaayda, Haitzaqv and
nuucaanut apply to relationships among coastal predators, and are mediated by mutual
respect, agreement and protocol amongst interested parties. In Principles of Tsawalk,
An Indigenous Approach to Global Crisis, Umeek (Richard Atleo) explains how
teachings from stories can address contemporary issues of imbalance, such as those
caused by the recovery of sea otters on the northwest coast of North America (Atleo,
2011, p. 100). In one story, the issue of resource conflict is resolved with common
understandings and negotiated protocols between people and brown bears. Umeek
asserts that the foundation for sustainability lies in the principles of sharing and consent,
emphasizing the importance of mutual respect and agreement among all living beings
(Atleo, 2011, p.101). Furthermore, oral histories reveal that in times of imbalance,

people’s relationships with predators can contribute to bring back balance:

[There was] ‘waasgu at the spirit lake up behind Hlgaagilda (Skidegate)
and in times of starvation, ‘waasgu would go out to the open ocean and
bring back whales for people to eat, we didn't hunt whales we didn’t
have to but if they came ashore in the territory then they belonged to
the Chief of that territory.

Kii'iljuus (Barbara Wilson), Xaayda Nation, 2024

Barney Williams Sr. who has passed away - talks about the thunderbird
coming down and taking sea otters out of the ocean.

Dianna Dragon, Che:k'tles7et'h' Nation, 2024

Overall, these accounts reveal that stories, as well as relationships between people and
non-human coastal predators, contain insights on the importance of sharing and
balance, laws universally shared among the Xaayda, Haitzaqv and nuu¢aanut Nations
(Salomon et al., 2023).
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Discussion

Indigenous knowledge reveals that recent evidence of ‘novel’ predator
relationships along the northwest coast of North America (Estes et al., 1998; Roffler et
al., 2023; Monson et al., 2023) were in fact enduring features of late Holocene
shorelines. Specifically, people, coastal wolves, orcas, dogs, and grizzly bears were all
in relationships with sea otters. Moreover, diverse sources of Indigenous knowledge
further illuminate that people intentionally and actively cared for the relationships among
coastal predators through selective hunting practices, fear tactics, and by sharing food
and habitat so that these relationships would persist through time amid disturbances
(Tables 1 and 2, Fig. 4). These practices were and continue to be premised on a
worldview that all beings are relatives to be respected, and that people hold the
responsibility to maintain balance among these relationships. In contrast to the
boundaries often drawn between marine and terrestrial ecosystems in ecological and
conservation science, we found that Indigenous conceptions of coastal relationships
span land and sea. This continuity is embodied in the ecological, social, and cultural
connections among coastal predators, and in the customs, beliefs, and practices they
shape (Fig. 5 and 7). All relationships were embedded within sophisticated governance
systems that operated among and within human communities, which in turn reinforced
and supported people’s relations with non-human predators. Overall, our findings
suggest that sea otters were in fact mesopredators (species that both exert and
experience predation within food webs) throughout the late Holocene and that
Indigenous knowledge is essential for addressing shifting baselines and informing more

respectful, resilient, and equitable ocean policies today.

Value of historical ecology in conservation science

Our work is aligned with other historical ecology approaches that help uncover
the long-term histories of landscapes, seascapes, and relationships among humans and
other ecosystem components, offering a more accurate understanding of environmental
patterns and management systems over time (McClenachan et al., 2012, 2024;
Armstrong & Veteto, 2015; Ban et al., 2015; Santana-Cordero et al., 2024). For example,
historical trophy fishing photographs from South Florida spanning five decades revealed

declines in fish size and changes in species composition, enabling more informed and
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precise restoration efforts than fisheries assessments based on shorter time series
(McClenachan, 2009). Similarly, the absence of historical data has been shown to
underestimate the decline of Pacific salmon in the Skeena watershed of British
Columbia, where genetic analyses of 100-year-old salmon scales revealed a population
decline of 56%-99%, a much greater decline than estimated with modern abundance
data (Price et al., 2021). Long-standing Indigenous innovations also shed light on
persistent and sophisticated governance and resource management systems. For
example, Indigenous fishing weir technologies, size and sex selection harvest practices,
and proprietorship of specific territories contingent of their sustained production and
distribution have supported stable human-salmon relationships for thousands of years
(Trosper, 2003; Lepofsky et al., 2017; Atlas et al., 2021). Coastal mariculture innovations
such as sea gardens, intertidal rock-walled beach terraces, enhance shellfish habitat,
thereby increasing clam growth, survival and production, and ensured sustainable
access to clams and other seafood for at least 4,000 years (Groesbeck et al., 2014;
Lepofsky et al., 2015, 2021; Toniello et al., 2019). Together, these examples show that
without historical data, critical baselines, insights, and practices are likely to be
overlooked, resulting in misinformed policies, conservation efforts, and management

practices in coastal settings and beyond.

In this study, we combine a variety of sources of historical ecological data,
demonstrating the importance of analysing past predator-prey dynamics to address
relevant sea otter recovery baselines today. This approach is particularly relevant
considering that sea otter population baselines have been established without
accounting for predator-prey dynamics or the roles of humans in coastal ecosystems
(Salomon et al., 2015, 2023; Slade et al., 2022). Our research aligns with the findings of
archaeological studies that, in the late Holocene, the shorelines of the northwest coast of
North America were quite different from what has been observed since most recent sea
otter recoveries (Simenstad, 1978; Corbett et al., 2008; McKechnie & Wigen, 2011;
Szpak et al., 2012; Slade et al., 2022). For example, ancient California mussel size
distributions from British Columbia included large individuals comparable to modern size
distributions found in areas of sea otter extirpation, revealing that sea otters, as size
selective predators, were rare or absent around human settlements in the late Holocene
(Slade et al., 2022). Our work supports that sea otter abundance, distribution, and

behaviour of the past were determined not only by prey availability, but also by predation

35



and fear induced by various coastal predators. Overall, we showed that integrating
historical perspectives into our understanding of sea otter population dynamics
challenges currently recognized baselines for healthy sea otter population sizes (Gregr
et al., 2008; Nichol et al., 2015, 2020) and dynamics (Sea Otter Recovery Team, 2007;
Fisheries and Oceans Canada, 2014; Nichol et al., 2015) that ignore millennia-old
resilient human-sea otter relationships designed to support sustainable shellfish

harvesting alongside persistent sea otter populations.

Value of Indigenous knowledge to ecological
understandings

By examining the reciprocal relationships uniting people, sea otters, and non-
human coastal predators, we show that knowledge of these relationships is conveyed
through diverse cultural expressions across time and space. These relationships reflect
Indigenous relational worldviews that emphasize the interconnectedness of land, sea,
and sky, and kinship among humans, plants, animals, spirits, and generations (Atleo,
2004; Brown & Brown, 2009; Watts, 2013; hapinyuuk, 2022). Our work aligns with other
contributions that draw on ceremonial prerogatives, practices, stories, and artworks to
highlight relationships and ecological realities (Todd, 2017; Bonta et al., 2017; McMillan,
2019; Baker, 2020). Indigenous scholars and ethnoecologists, for example, have long
documented phenological indicators (seasonal observations and practices) and how
these are reflected in names, songs, and dances across many northwest coast societies
(Lantz & Turner, 2003; Brown & Brown, 2009; Turner & Bhattacharyya, 2016; Kil'iljuus et
al., 2022; Turner & Reid, 2022). Indigenous knowledge expressions, including spoken
and visual storytelling practices, can offer truths that enrich our understandings of social

and ecological relationships, and the responsibilities they entail.

Research at the intersection of Indigenous knowledge and Western science
enables understanding that eludes conventional Western modes of inquiry. For example,
our work sheds light on a debate within the ecological community regarding the decline
of sea otter populations by 90%-95% in Alaska’s Aleutian Islands during the early 1990s.
The hypothesis that orca predation caused this drastic decline, proposed by Estes et al.
(1998), faced criticism and skepticism (see Kuker & Barrett-Lennard, 2010). However,
this hypothesis was later supported through weight-of-evidence analysis demonstrating

that it was in fact orca predation that cause declines in sea otter abundance and its
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associated effects in habitat use from the outer coast to shallow water refugia (Tinker et
al., 2021a). Our research reveals that Indigenous peoples of the northwest coast of
North America have long understood the sea otter-orca relationship, representing it in
both stories and art (Fig. 5). The story recounting the events of “the woman carried away
by the killer whales”, of which there were at least 13 versions among First Nations in
1910 (Swanton & Boas, 1912, p.840), documents predation by orcas on sea otters and
reveals the long-standing, widespread awareness of this relationship. By weaving
Indigenous knowledge, worldviews, and data sources with traditional Western
approaches, we can avoid ecological misunderstandings which can have both potentially

costly management implications and lead to inequitable policies.

Oral tradition as truths and rights

Our findings underscore the need to recognize Indigenous knowledge,
environmental stewardship practices, and laws that differ from and often challenge
hegemonic settler-colonial policies and legal frameworks. For decades, Indigenous
peoples globally have engaged oral traditions and associated cultural expressions to
assert land rights, emphasizing Indigenous knowledge systems grounded in distinct
laws, epistemologies, and evidentiary standards (Borrows, 2001; Napoleon & Friedland,
2016). A landmark example is Delgamuukw v. British Columbia (1997), the first case to
formally recognize oral history as admissible legal evidence in the Canadian court
system. In that case, Gitxsan and Wet’'suwet’en Hereditary Chiefs presented stories,
songs, and dances to demonstrate continuous occupation of their traditional territories
over millennia. Around the same time, in northwest Australia, over 50 artists from the
Walmajarri, Wangkajunga, Mangala, and Juwaliny people, the elders and traditional
stewards of the Great Sandy Desert, created the Ngurrara Canvas, a large-scale
collaborative painting representing land-based responsibilities and relationships to
support their land claims (Anker, 2005, 2018). These diverse Indigenous examples
reflect fundamentally different views of land, authority, and entitlement, grounded not in
traditionally defined boundaries and ownership, but in relational accountability and
stewardship, highlighting a need for Indigenous self-governance and self-determination

in contemporary environmental stewardship.

Visions of the 'country' or 'land' as exemplified in landmark cases such as

Delgamuukw and the Ngurrara Canvas, are akin with the representations conveyed
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through art, stories, and cultural expressions explored in this work. Thliitsapilthim
(nuuéaanut ceremonial curtains; Fig. 2), alongside other artworks, ceremonies, and
stories (e.g., Table 1, Fig. 3), portray sea otters and other predators, underscoring the
profound reverence accorded to these relationships and their associated rights and
responsibilities. Accordingly, these cultural expressions assert Indigenous peoples’
inherent position as right holders in sea otter management in contemporary policy and
legal context. Given that stories, ceremonies, and cultural expressions serve as
repositories of relationships among peoples and other beings and embody governance
principles, social order, rights, and responsibilities (Borrows, 2001; Hare, 2012; Green,
2019; hapinyuuk, 2022), they function as highly valued legal accounts that declare and
affirm Indigenous rights and must be regarded with respect as more-than-human
knowledge holders. As such, stories, art, and other cultural expressions must be
engaged on their own terms, as legitimate articulations of truths, rights, and
responsibilities. Their recognition is essential for advancing oral traditions as
expressions of self-governance and self-determination alongside contemporary socio-
ecological governance and legal regimes. This recognition underscores the need to
create decision-making spaces in which Indigenous peoples exercise sovereignty to
govern and steward outside, or alongside, Western legal infrastructures and value

systems (Armstrong et al., 2024).

Avenues for future transdisciplinary social-ecological
research

Our results highlight promising avenues for respectful and equitable co-designed
social-ecological research. While much remains unknown about the direct and indirect
effects of sea otter predation by various predators, recent ecological studies offer new
insights into such predator-prey dynamics. Telemetry data from southeast Alaska
revealed a 24% decrease in sea otter habitat use following the initiation of hunting by
humans, suggesting a behavioural shift driven by perceived predation risk (Hoyt, 2015).
In Sitka, Alaska, the small-scale variation in sea otter habitat uses induced by hunting
created a mosaic of kelp forests and productive sea urchin patches that can support the
flourishing of both sea otters and humans (Gorra et al., 2022). Several factors may
shape sea otters' behavioural responses to predators, including opportunities for learned

behaviour at the population level (e.g. a sea otter raft witnessing a predation event),
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apparent competition with other marine mammals such as seals (Fisher et al., 2014),
and the presence of ecological traps (e.g. rocky outcrops providing sea otters a false
sense of security from terrestrial predators) (Monson et al., 2023). These findings
highlight exciting opportunities for co-designed research to explore how predation and
predation risk influence sea otter behaviour, distribution, and foraging, and investigate
the potential role of coastal predators in bringing back a balance (Atleo, 2004, 2011;

Gidansda Guujaaw, 2020) that ensures both sea otter and humans can thrive.

Future avenues for sea otter co-designed research require a re-envisioning of
Western research paradigms and a disruption of dominant Western scientific discourse.
Local, place-based realities must be considered in research design, implementation, and
application, thereby strengthening community resilience and adaptability to change. This
is especially relevant for sea otters, whose fine-scale population structure (Bodkin, 2015;
Tinker, 2015; Tinker et al., 2019) and predator-driven “seascapes of fear” create spatial
variability in sea otter habitat use (Gorra et al., 2022; Tinker et al., 2025). As such,
population assessments and management objectives need to finetuned to much smaller
spatial scales than current regional practices (e.g., the entire British Columbia
population). Aligning research and policy with these ecological realities and local
community objectives, who have long monitored and managed their relationships with
sea otter, kelp, and shellfish populations, can improve management outcomes (Burt et
al., 2020; Cinner et al., 2018). When local communities exercise greater agency and
authority in monitoring and decision-making, the acceptance and legitimacy of
management actions and policies, as well as adaptability to environmental change, are
enhanced (Cinner et al., 2018; Thompson et al., 2020; Burt et al., 2020). Therefore,
future research should pursue local, collaborative approaches that honour the small-
scale realities of sea otter ecological roles while upholding local Indigenous
communities’ values, goals, and governance authority throughout all stages of research

and management.

Implications for ocean policies and Indigenous Stewardship

This work takes place within the broader context of sea otter recovery along the
Pacific coast of Canada, where contemporary species-at-risk management has been
premised on single species recovery plans using a top-down, centralized approach
(Pinkerton et al., 2019; Popken et al., 2023; Kobluk et al., 2024). This management
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approach has led to sea otter conservation practices that are disconnected from local
realities and overlook interspecies relationships, ecosystem dynamics, and the roles of
humans (Burt et al., 2020; Popken et al., 2023; Salomon et al., 2023). Here, we advance
understanding of the sea otter social-ecological system by exploring the reciprocal,
responsibility-based aspects of coastal predator relationships. We emphasize the deep
antiquity, legal significance, and governance implications of these relationships, and
argue for the equal engagement of local knowledge and realities, predator-prey
dynamics, and long-term perspectives in sea otter policy today. More broadly, we call for
the full recognition of Indigenous knowledge systems, jurisdiction, and decision-making
authority in sea otter stewardship, recognizing the rights of Indigenous peoples to lead,

act, and experiment in their traditional territories.

Current sea otter science and policy are based on specific assumptions, with
costly consequences for ocean-dependent communities. Current policies implicitly
assume that sea otter populations should reach a static, equilibrium carrying capacity
without accounting for the non-static nature of the number of individuals a given area
can support, or the influence of a diversity of sea otter predators and predation risk
(Pinkerton et al., 2019; Tinker et al., 2025). In reality, carrying capacity for sea otters is
dynamic, shaped by environmental variability (Gregr et al., 2008; Eisaguirre et al., 2021;
Tinker et al., 2021b), and historical sea otter distribution and abundance were likely
determined by predator-driven spatial heterogeneity. These ecological realities
underscore the need to move beyond the idealized notion of a homogeneous, steady
equilibrium carrying capacity as the central goal of recovery, which has guided sea otter
science and management for decades (Tinker et al., 2025). Instead, management must
recognize and plan for a spatially and temporally dynamic mosaic of sea otter
abundance and spatial distribution that more accurately reflects the long-term ecology of
sea otter interaction webs within coastal ecosystems. Such a shift will become
increasingly critical as sea otters continue to recover alongside recovering predator-prey
interactions, and reinforces the urgent need to recenter Indigenous rights to food

security, food sovereignty, and self-determination in sea otter management.

We argue alongside others before us, that conservation programs enacted by
Western institutions require a recentering of Indigenous rights, responsibilities, values,
and objectives to enable respectful, resilient, and equitable contemporary ocean

management practices and policy. Current sea otter policies directly contradict the
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constitutionally protected rights of Indigenous peoples in Canada to access abundant
and nutritious shellfish for food, social, and ceremonial uses (Pinkerton et al., 2019;
Popken et al., 2023; Kobluk et al., 2024). Such policy misalignment reveals how Western
institutions often prioritize objectives aligned with restoration of species realistic only
within ‘pristine’ ecosystems devoid of human influence above those aligned with
Indigenous food security and rights to self-determination (Popken et al., 2023; Salomon
& McKechnie, 2025). Contemporary policy objectives reinforce the construct that
humans are separated from nature (Braun, 2002; Fletcher, 2021), which frequently leads
to the exclusion of Indigenous knowledge and values, resulting in culturally inappropriate
restoration targets (Lamb et al., 2023). This work thus aligns with a growing body of
scholarship calling for the meaningful integration of Indigenous knowledge and
governance into ocean science and policy, to address issues of self-determination and

social justice.

This work has examined long-standing relationships among people, sea otters,
and non-human coastal predators, and explored the implications of reframing sea otters
as mesopredators within coastal food webs. The contrast between these insights and
dominant ecological paradigms that shapes conservation policies underscores the need
to broaden our understanding of ecological interactions to include the social, ecological,
and reciprocal relationships that connect people, land, and ocean. Meaningfully
accounting for the complexity of coastal predator relationships in ocean science and
policy requires expanding historical baselines in species conservation, and re-
envisioning ocean governance to uphold Indigenous rights, knowledge, and values.
Such shifts are necessary for more equitable and ecologically informed approaches to
managing nearshore relationships, diversity, productivity, and resilience. These realities
open avenues in social-ecological research to support Indigenous-led sea otter
stewardship, while researchers uphold their responsibilities to foster meaningful and
reciprocal relationships with Indigenous peoples, the land, and the sea (Ignace et al.,
2023; Reid et al., 2024; Kobluk et al., 2024). As Indigenous Nations actively reclaim
decision-making authority in their traditional territories (Salomon, Kobluk & Herb, 2025;
Kobluk et al., 2025), there is growing opportunity to support coastal First Nations in

exercising their rights and responsibilities to lead, act, and experiment in their territories.
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