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ABSTRACT

Indigenous Peoples have developed knowledge systems that foster respectful and reciprocal relations between humans and other-
than-human beings, supporting resilient ecosystems and societies. Despite the impacts of colonisation, Indigenous Knowledge
Systems (IKS) endure in many parts of the world, and there is growing recognition that IKS can strongly improve fisheries man-
agement. During the last 5years, Fisheries and Oceans Canada (DFO), the federal institution responsible for managing Canada’s
fisheries, released policies and strategies intended to make fisheries management more inclusive of IKS. To measure progress in
their implementation, we applied 13 semiquantitative indicators and qualitative analyses of IKS inclusivity to a sample of 78 pub-
lic documents produced or co-produced by DFO to advise management decisions. Of these documents, ~87% reported cases that
did not meaningfully include Indigenous Peoples and their IKS, 9.0% reported cases in which Indigenous Peoples were included
in some aspects of research but their IKS was not, ~3% reported cases in which IKS contributed to objectives and elements of
research design but the process privileged Western science over IKS, and only one document met a high standard for the pairing
of IKS and Western science. The indicators that we developed in a Canadian context can be used, with locally appropriate revi-
sions, to gauge the extent to which state governments in other countries are inclusive of IKS in fisheries management, thereby
identifying shortcomings in law, policy, and practice and informing mitigation measures. Strengthening the inclusivity of IKS
would enable more holistic approaches to fisheries management and benefit global conservation.

1 | Introduction descends from diaspora Jews, grew up in Mexico, has lived in

Western Canada since early adulthood, and has been working

1.1 | Positionality Statement

We are a team of three Indigenous Peoples and one immigrant
into Canada. KM, JS, and KP were raised amidst the living
knowledges of their communities in their respective traditional
territories of Ugpi'ganjig, NunatuKavut, and Neqotkuk. AF

collaboratively with coastal First Nations since 2013. Our com-
bined academic and professional backgrounds span the natural
and social sciences, with applications to fisheries or wildlife
management. The work we present here brought us together be-
cause of our shared belief that a plurality of knowledges can lead
to a more socially just and ecologically resilient world.
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1.2 | Background and Objectives

Indigenous Knowledge Systems (IKS) are ways of living in the
world that intertwine governance, ceremony, ethics, values, em-
pirical observations, harvesting practices, and other elements
that support and enrich—spiritually, socially, and materially—
the peoples who give rise to such knowledge. These systems are
place-based, inseparable from the people, landscapes, and sea-
scapes to who they belong, which leads to their diversity across
cultures while holding some commonalities (McGregor 2021;
Whyte 2013). Among them is an understanding that each spe-
cies exists in relation to their environments, people, and other
species, and that the resilience of ecosystems and human soci-
eties is inseparable from these relations (Kimmerer 2002; Reed
et al. 2024). Critically, IKS exist in a continuum of time, endur-
ing into the present. They embrace modern technologies and
concepts while maintaining traditional principles. This adapt-
ability allows for the pairing of IKS and science: a framework
central to how many Indigenous Peoples approach fisheries and
marine conservation today (Ban et al. 2018; Reid et al. 2021).

The work we present here examines cases where Fisheries and
Oceans Canada (DFO), the federal institution responsible for
managing Canada’s fisheries and ocean resources, generates
knowledge used to inform management decisions.! Typically,
DFO's decisions have been informed by Western science, largely
driven by an economic system that commodifies species and
ecosystems—and ultimately determined by Ministerial discre-
tion—with little or no recognition, acceptance, or application of
IKS (Frid et al. 2023; Hutchings et al. 2020).

In 2019, however, Canada's Fisheries Act (2019) was mod-
ernised through multiple amendments, including some that
better uphold the rights of Indigenous Peoples and that autho-
rise the Fisheries Minister to “consider” Indigenous knowl-
edge in decision-making. Furthermore, during the last several
years, the government of Canada has been unveiling a growing
number of laws, policies, and strategies intended to make fed-
eral institutions more inclusive of IKS. For instance, the 2018
Principles respecting the Government of Canada’s relationship
with Indigenous peoples® specify that Canada is committed to
achieving reconciliation with Indigenous Peoples through rec-
ognition of rights, respect, co-operation, and partnership as the
foundation for transformative change. Specific to fisheries, the
2019 DFO Reconciliation Strategy® calls for DFO to “Involve
Indigenous groups in the development and implementation of
new policy, program, and operational initiatives in relation to fish
and fish habitat conservation and protection” and to “Increase
Indigenous involvement in the prioritising, conduct, and com-
municating of science and survey activities.” Additionally, mea-
sure #40 of the 2023 United Nations Declaration on the Rights of
Indigenous Peoples Act Action Plan (Department of Justice 2023)
commits DFO to “Develop and employ mechanisms that respect
and incorporate Indigenous Knowledge as a distinct knowledge
system in the management of fisheries, fish habitat, conserva-
tion, marine safety and protection of the marine environment.”
Further, regional agreements can increase the potential to ad-
vance the inclusivity of IKS in fisheries management. Among
them is the 2021 Fisheries Resources Reconciliation Agreement
(FRRA 2021), which involves eight First Nations from British
Columbia and DFO. The FRRA intends to support the following:

...ecosystem-based management frameworks that
aim to achieve the coexistence of healthy, fully
functioning ecosystems and human communities
using all available information including Indigenous
Knowledge, scientific information, best practices, and
Indigenous laws and principles (including respect
for the natural world, balance and intergenerational
equity, intergenerational knowledge transfer, and
reciprocity).

For fisheries management by DFO to live up to its modernised legal
and policy landscape, IKS must become inherent to all components
of fishery decision-making—including research, management
plans, laws, regulations, and policies. Among these components,
research is the root of evidence-based decision-making and, there-
fore, can provide critical insights into the worldviews driving fish-
eries management (Reid et al. 2021). Thus, an important step for
operationalising IKS inclusivity is for research intended to advise
management decisions to be co-produced by Indigenous Peoples
and DFO. Such research would require IKS and Western science
to support mutually agreed goals and objectives without privi-
leging one knowledge system over the other (Strand et al. 2024).
As our analyses will show, however, research intended to advise
Canadian fisheries management has rarely been inclusive of IKS.

At the same time, fisheries science in many countries has been
transitioning from a historic focus on single species manage-
ment to ecosystem approaches to fisheries management, or
EAFM (Link et al. 2020; Pikitch et al. 2004). EAFM overlap
conceptually with some aspects of IKS, as both frameworks
recognise that marine organisms are embedded in relation-
ships with other species (humans included), habitats, and
oceanographic conditions, and that shifts in these relation-
ships may affect the resilience of ecosystems and the fisheries
that they support. Yet despite their conceptual overlap, the two
frameworks differ philosophically (Figure 1). In the words of
Indigenous scholar Robin Wall Kimmerer (2002).

Unlike SEK [scientific ecological knowledge],
traditional knowledge [a term akin to IKS] is woven
into and is inseparable from the social and spiritual
context of the culture. Traditional knowledge can rival
Western science as a body of empirical information,
but traditional knowledge may also extend its
explanatory power beyond the strictly empirical,
where science cannot go. TEK [traditional ecological
knowledge: another term akin to IKS] is laden with
associated values, while the scientific community
prides itself on data that are “value free.” TEK
includes an ethic of reciprocal respect and obligations

between humans and the nonhuman world.

In contrast to IKS's ethic of respect and reciprocity—which
encourages two-way benefits for people and the nonhuman
world, including management practices that enhance the
productivity of ecosystems and diversity of species (Salomon
et al. 2023)—the purpose of EAFM is to “plan, develop and
manage fisheries in a manner that addresses the multiple
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IKS

Knowledge is
inseparable from
ethics, values, and
spirituality.

Changes in
relationships
can impact
ecosystem and
fishery
resilience.

Humans aren't
exceptional.

Reciprocity and
respect are part of
human-nature
relationships.

Marine life is
interconnected

EAFM

Scientific knowledge
is “objective.”

Humans are
exceptional.

Manage fisheries for
maximum human
benefit.

FIGURE1 | Some key philosophical differences and conceptual overlap between Indigenous Knowledge Systems (IKS) and ecosystem approach-
es to fisheries management (EAFM) (Ban et al. 2018; Frid et al. 2023; Kimmerer 2002; Muradian and Gémez-Baggethun 2021).

needs and desires of societies, without jeopardising the options
for future generations to benefit from the full range of goods
and services provided by marine ecosystems (FAO 2003).” In
other words, while IKS see humans as an unexceptional spe-
cies among many others, purely scientific approaches (EAFM
included) favour human exceptionalism, focusing on the
sustainable exploitation of organisms or other one-way ben-
efits from the ocean to people, which may create blind spots
for achieving socio-ecological resilience (Frid et al. 2023;
Kimmerer 2002; Muradian and Goémez-Baggethun 2021)
(Figure 1). At the same time, science has unique strengths
(e.g., statistical methods for making inferences from noisy
datasets; satellite imagery and other technologies that extend
the observable beyond human senses) that can complement
IKS in generating knowledge within a pluralistic framework
(Ban et al. 2018).

DFO policies on EAFM date back to 2009 (DFO 2009) and
their implementation, though not devoid of challenges, has pro-
gressed (Pepin et al. 2023). This progress, combined with policies
intended to advance relationships with Indigenous Peoples, al-
ludes to a possible future in which the complementary strengths
of IKS and EAFM are paired consistently and equitably to gen-
erate new knowledge that improves governance and decision-
making for fisheries management in Canada and elsewhere.

To support that possibility, we examined the extent to which
Canadian fisheries management—as reflected in public doc-
uments produced or co-produced by DFO to communicate re-
search that advises management decisions (for brevity, “advice
documents”)—has been inclusive of IKS. Our analysis focused
on advice documents that pertain to species that are vital to so-
cial determinants of Indigenous health (Snook et al. 2022) and
that were published in the last Syears: a period during which
progress towards IKS inclusivity is arguably expected. Based
on our results, we conclude with recommendations on how to
improve the inclusivity of IKS in knowledge co-production and
decision-making processes, strengthening the role of Indigenous

Peoples in collaborative fisheries management. Lessons from
our case study are broadly applicable to many other countries
where Indigenous Peoples continue to fish and be guided by
their knowledge systems, potentially enabling more holistic
and socially just management approaches with better conserva-
tion outcomes (Berkes 2018; Strand et al. 2024; von der Porten
et al. 2019).

2 | Methods
2.1 | IKS:Implications for Terminology

As substantiated in the writings of Indigenous scholars and
in the lived experience of Indigenous members of the author
team, IKS are inseparable from the peoples who give rise to
such knowledge. In this context, knowledge is not a noun rep-
resenting something that can be acquired. Rather, knowledge
is a verb: something that must be “lived” (McGregor 2021; Reed
et al. 2024; Whyte 2013).

The implication is that the concepts expressed by the term “in-
clusivity of IKS” (whether in fisheries advice or other contexts)
are inseparable from the concepts expressed by the term “inclu-
sivity of Indigenous Peoples,” as only Indigenous Peoples have
the positionality for contributing elements of their knowledge
systems. However, Indigenous Peoples also participate in fish-
eries advice processes that are driven by state-government pri-
orities and for which their ability to contribute is very limited;
Indigenous participation does not equate with IKS inclusivity in
these cases.

2.2 | Document Selection
We focused on publicly available Science Advisory Reports

(SARs) and rebuilding plans, which are key advice documents
used by DFO fisheries managers. SARs are searchable in the
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Canadian Science Advisory Secretariat (CSAS) website* and
apply toalargediversity of species at different managementareas,
regardless of their status. SAR development under the CSAS
process requires a peer review meeting to which Indigenous
organisations are routinely invited; in almost all cases to date,
these meetings focus on technical review of Western scientific
approaches with little or no scope for IKS inclusivity. Rebuilding
plans are specific to stocks—which generally correspond to
management units (DFO 2023e)—for which abundance has
dipped into a “critical zone” where low levels might lead to ir-
reparable harm if appropriate management measures are not
taken (DFO 2009, 2023e); they are searchable in DFO's website
for Integrated Fisheries Management Plans (IFMPs)°. SARs or
rebuilding plans were selected if their publication date was be-
tween 1 January 2019 and 1 July 2024 and their title included
the name of a focal species (or species group, i.e., Pacific salmon)
we considered to be vital to social determinants of Indigenous
health (Snook et al. 2022) (Table 1). Indigenous members of the
author team selected the focal species for the regions where they
are culturally rooted: Canada's Arctic and Atlantic coasts. Our
choice of focal species for the Pacific coast corresponds to those
highlighted by Reid et al. (2022), an Indigenous-led study from
that region. We acknowledge that our selection of focal species
reflects the positionalities of our author team and that of Reid
et al. (2022) and that the list is not all inclusive. [Correction
added on 11 June 2025, after first online publication: The text
“IFPMs” isreplaced as “IFMPs” in this version.]

If more than one document was available for a combination of
species and management area, only the most recent one, whether
an SAR or rebuilding plan, was analysed (Appendix S1). Cases in
which a focal species lacked a document that met publication
date criteria were tabulated (Table 1).

The exception to our document selection criteria was the recov-
ery plan for Pacific Herring in Haida Gwaii (CHN et al. 2022),
which was co-produced by the Haida Nation, DFO, and Parks
Canada. As stated in the most recent Pacific Herring IFMP®,
“The rebuilding plan was approved and finalised in April
2024 [emphasis ours].” The document, however, was not yet
published at DFO's website at the time of writing, and we ob-
tained the publicly available draft from the Council of the Haida
Nation's (CHN) website. Differences between the public version
at the CHN website (CHN et al. 2022) and that approved by the
Minister of Fisheries are “very minor” (Russ Jones, CHN and
an author of the rebuilding plan, email to AF on 4 July 2024)’.
Appendix S2 provide additional justifications for this exception.

2.3 | Process for Developing Indicators of IKS
Inclusivity

We used an iterative process of online discussions and written
revisions, involving all authors and spanning several weeks, to
develop a suite of indicators for IKS inclusivity. These discus-
sions began by (1) examining knowledge co-production frame-
works that can potentially lead to the meaningful pairing of IKS
and Western science to generate management advice (Almack
et al. 2023; Cooke et al. 2021; Reid et al. 2021), and (2) discussing
Frid et al.'s (2023) argument that, to be compatible with IKS,
fisheries management must aim to restore and/or maintain

species abundances to levels above those required to enable har-
vests at maximum sustainable yield, and include objectives for
restoring larger size and older age structures.

Following initial discussions, Indigenous members of the au-
thor team brought forth the IKS elements they thought should
be represented in the Indicator suite: governance, languages,
observations from individual knowledge keepers, principles
of respect and reciprocity, sacred locations, intergenerational
knowledge transfer, traditional stewardship practices (small-
scale spatial management included), ability to harvest tradi-
tional foods near the community, and the responsibility to
take only what is needed while not impacting other species in
the ecosystem.

Additionally, Indigenous members of the author team developed
indicators on the extent to which state-governments (1) support
management measures that prioritise Indigenous access to fish
over other sectors (as a matter of equity and consistency with
Canadian case law), (2) financially support the revitalisation
of IKS (as partial retribution for past wrongs), and (3) support
knowledge co-production processes that create opportunities
for knowledge transfer from Indigenous Peoples to state gov-
ernment personnel, and vice versa (as opportunities for learning
and moving forward from past wrongs).

For the final stage of indicator development, consensus on the
concepts emerging from our discussions was captured in the
writing and ordinal scoring criteria that comprise the indicator
suite (next section). As noted in the introduction, IKS intertwine
governance, ceremony, ethics, values, empirical observations,
harvesting practices, and other elements. Our indicator suite
captures most of these elements, except “ceremony” and the
countless other aspects of IKS encompassed by “other elements.”
The point being that we recognise that our indicator suite is not
the only possible one. We do, however, offer it as a living meth-
odology that can be modified by other Indigenous Peoples wish-
ing to include other aspects of their own IKS.

2.4 | The Indicator Suite

Table 2 details the suite of indicators, their scoring criteria, and
whether they apply to all or a subset of taxa. A general descrip-
tion of each indicator is as follows:

Indicator 1 provides a general assessment of the extent to
which the process of producing knowledge that advises fisher-
ies management was inclusive of IKS. To score this indicator,
documents were initially searched for the following terms (not
case specific): (1) Aboriginal, (2) community, (3) First Nation,
@) food, social, and ceremonial, (5) FSC (the acronym for the
previous term), (6) hunt, (7) hunter, (8) Indigenous, (9) Inuit, (9)
Nation, (10) Tribal, and (11) Tribe. Additionally, for SARs the
names of Indigenous groups listed in the participant list for the
peer review meeting were searched. Sections containing any of
these search terms were read in detail. Scores with values of <1
signalled that the document did not pass a minimum threshold
of IKS inclusivity. In these cases, Indicators 2-13—which gauge
the depth of IKS inclusivity—were not scored (scores would
have equalled zero, by contingency).
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TABLE1 | Focal species included in the study (ordered alphabetically by common name).

Common name? Scientific name Distribution Document selection criteria met?
American eel Anguilla rostrata Atlantic Yes
American lobster Homarus americanus Atlantic Yes
Arctic char Salvelinus alpinus Arctic, Atlantic, and Pacific Yes
Arctic cod Boreogadus saida Arctic and Atlantic Yes
Atlantic cod Gadus morhua Arctic and Atlantic Yes
Atlantic Herring Clupea harengus Atlantic Yes
Atlantic mackerel Scomber scombrus Atlantic Yes
Atlantic Salmon Salmo salar Arctic and Atlantic Yes
Beluga Delphinapterus leucas Arctic Yes
Bowhead Balaena mysticetus Arctic Yes
Brook trout Salvelinus fontinalis Atlantic No. SAR or RP lacking for any year
Capelin Mallotus villosus Arctic and Atlantic Yes
Chinook salmon Oncorhynchus tshawytscha Pacific Yes
Chum salmon Oncorhynchus keta Pacific No. SAR or RP lacking for any year
Coho salmon Oncorhynchus kisutch Pacific Yes
Dolly varden Salvelinus malma Arctic and Pacific No. Most recent SAR published in 2016
Dungeness crab Cancer magister Pacific Yes
Eulachon Thaleichthys pacificus Pacific No. Most recent SAR published in 2015
Geoduck Panopea generosa Pacific No. Most recent SAR published in 2017
Giant sea cucumber Apostichopus californicus Pacific Yes
Greenland halibut Reinhardtius hippoglossoides ~ Arctic, Atlantic, and Pacific Yes
Harp seal Pagophilus groenlandicus Arctic and Atlantic Yes
Hooded seal Cystophora cristata Arctic No. SAR or RP lacking for any year
Narwhal Monodon monoceros Arctic Yes.
Northern abalone Haliotis kamtschatkana Pacific No. Most recent SAR published in 2016
Northern shrimp Pandalus borealis Atlantic and Pacific Yes
Pacific herring Clupea pallasii Pacific Yes
Pacific salmon Oncorhynchus spp. Pacific Yes
Pink salmon Oncorhynchus gorbuscha Pacific No. Most recent SAR published in 2012
River herring Alosa aestivalis and A. Atlantic Yes
pseudoharengus
Quillback rockfish Sebastes maliger Pacific Yes
Ringed seal Pusa hispida Arctic No. Most recent SAR published in 2011
Snow Crab Chionoecetes opilio Atlantic Yes
Sockeye Salmon Oncorhynchus nerka Pacific Yes
Spot prawn Pandalus platyceros Pacific No. Most recent SAR published in 2011
Striped Bass Morone saxatilis Atlantic Yes
Walrus Odobenus rosmarus Arctic Yes
Yelloweye rockfish Sebastes ruberrimus Pacific Yes

Note: The last column indicates whether advice documents met selection criteria for publication in the last Syears; if not, the year of the most recent advice document
is provided.

Abbreviations: RP, rebuilding plan; SAR, Science Advisory Report.

3SAR titles refer to river herring as “Alewife and Blueback Herring” and (in some cases) to Atlantic herring as “herring”; document searches for these species used the
term “herring.” Similarly, searches for American lobster used the term “lobster.”
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Indicator 2 examines whether Indigenous governance and
community-led processes were recognised in setting the goals
and objectives of the project. The rationale is that there is a his-
tory of scientists having an extractive approach towards IKS
(e.g., Whyte 2013), and this indicator aims to differentiate ex-
tractive from collaborative approaches that follow Indigenous
governance protocols.

Indicators 3-6 examine the extent to which IKS is understood
and valued by state governments. The rationale is that there is
a history of IKS being misunderstood or diminished as “anec-
dotal” by state government personnel (McGregor 2021; Snook
et al. 2022).

Indicator 7 examines the extent to which state governments
have supported capacity sharing with Indigenous communities
during knowledge co-production processes. The rationale is that
Indigenous communities often are under-resourced and better
able to engage in knowledge co-production if external support is
available (Cooke et al. 2021).

Indicator 8 examines the extent to which IKS determined the
spatial scales of management considered by research used to ad-
vise managers. The rationale is that state government institu-
tions, DFO included, have historically delineated management
units at large spatial scales that are incompatible with IKS,
often failing to support higher local abundances that are vital
to Indigenous Peoples (e.g., Ban et al. 2017; Okamoto et al. 2020;
Reid et al. 2022).

Indicator 9 examines whether IKS (a) determined goals and
objectives for rebuilding or maintaining species abundances
and (b) informed the management measures required to
achieve them. The rationale is that state government goals
and objectives for commercially fished species, including
those of DFO, primarily apply reference points which focus
on the maximum sustainable exploitation of commercial spe-
cies (Marentette et al. 2021; Martin et al. 2023), rather than
on higher abundances vital to Indigenous Peoples and resil-
ient ecosystems (Frid et al. 2023; Gavenus et al. 2023; Lamb
et al. 2023).

Indicator 10 builds on the previous one by linking local species
abundances to the continuity of cultural practices and relating
these to management goals and objectives (Lamb et al. 2023).

Indicator 11 examines whether (a) IKS determined the goals
and objectives for rebuilding and/or maintaining larger body
sizes and older ages of fish and invertebrates and (b) informed
the management measures required to achieve them. The ratio-
nale is that Indigenous Peoples often recognise when size and
age structures decline for cultural keystone species (e.g., Eckert
et al. 2018; Gauvreau et al. 2017). In turn, size and age declines
may reduce population productivity (Hixon et al. 2014; Marshall
et al. 2021), disrupt social transmission of learned behaviours
(Wilson and Giske 2023), and diminish the ecological roles of
species (Olson et al. 2020).

Indicator 12 examines the extent to which the management
measures prioritised Indigenous access to the population over
other sectors, and whether IKS contributed to those measures. In

Canada, Indigenous priority access is consistent with Canadian
case law. This indicator does not apply to marine mammals that
can be legally hunted only by Indigenous Peoples.

Indicator 13 pertains to forage fish and salmon, which are key
prey for diverse predators (Pikitch et al. 2012; Walsh et al. 2020).
It examines whether IKS determined the goals and objectives
for balancing human harvests with the food requirements of
predators that eat the same species as people and informed the
management measures required to achieve them. The rationale
is that the principles of respect and reciprocity towards other
species, as upheld by the IKS of some cultures, require that peo-
ple “take only what they need and leave lots for the ecosystem”
(Adams et al. 2021; Reid et al. 2022).

Indicator scores were based only on the information provided in
the advice document, except for a SAR for two Pacific herring
populations in southern British Columbia (DFO 2019a). That
document identified a collaborative process involving DFO,
First Nations, and representatives from the commercial fish-
ing industry (i.e., stakeholders), yet was unclear about the ex-
tent to which knowledge co-production reflected First Nation's
perspectives. Correspondence with fisheries staff for the Nuu-
chah-nulth Tribal Council confirmed the role of First Nations
in knowledge co-production (Jim Lane, pers. comm. to AF, 9
July 2024).

The justification for each score was tracked (see Data Availability
Statement). Indicator scores were normalised as a proportion of
their maximum potential value.

2.5 | Qualitative Analyses of IKS-Inclusive
Documents

Documents that met a minimum level of inclusion of Indigenous
Peoples (i.e., Indicator 1 score =1) or their IKS—which is insep-
arable from the people (i.e., Indicator 1 score >2)—were anno-
tated with qualitative data analyses software MaxQDA, applying
codes based on grounded theory (Bryant and Charmaz 2007).
Insights from these analyses are presented descriptively.

3 | Results

Seventy-eight advice documents (5 rebuilding plans and 73
SARs) met selection criteria for analyses (see Data Availability
Statement). The selection did not include documents for 10 of
the 38 focal species (26.3%) for which advice documents were
outdated or altogether lacking (Table 1).

3.1 | Semiquantitative Indicators

Of the 78 documents analysed, 68 (87.2%) showed no meaning-
ful inclusion of Indigenous Peoples and their IKS (Indicator 1
score =0), and seven documents (9.0%) reported cases in which
Indigenous Peoples were included in some aspects of research
but their IKS was not (Indicator 1 score=1), (Table 3). Of the
latter documents, six pertained to marine mammals, fish, and
invertebrates important to Inuit communities and one pertained
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TABLE 3 | Summary of Indicator 1 scores for the 78 advice documents analysed.

Number of documents

Score =2: IKS contributed Score=3: The
Score=0: No Score =1: Indigenous to the objectives and pairing of IKS
meaningful inclusion Peoples were included in research design of a state and Western
Document of Indigenous Peoples some aspects of research  government-driven process science had a
type and their IKS but their IKS was not that privileged science high standard
Rebuilding 4 0 0 1
plan
SAR 74 7 2 0
Total 78 7 2 1

Note: Indicator 1 provides a general assessment of the extent to which the process of producing knowledge that advises fisheries management was inclusive of IKS.

to Chinook salmon that spawn in the Okanagan River system
(Table 4; see Data Availability Statement).

Only three documents were inclusive of IKS, but to differ-
ent degrees (Table 3). For two documents—a SAR evaluat-
ing management procedures for two populations of Pacific
herring in southern British Columbia, and a SAR estimating
the beluga population in the Eastern Beaufort Sea—IKS con-
tributed to the objectives and elements of research design,
yet the process remained DFO-driven, privileging Western
science over IKS (Indicator 1 score =2) (Tables 5 and 6). The
third document—the ecosystem-based rebuilding plan for
Pacific herring in Haida Gwaii (CHN et al. 2022)—showed
a much higher standard for pairing IKS and Western science
(Indicator 1 score = 3); its scores for all indicators, individually
and on average, were superior to that of the other documents
(Table 6; see Data Availability Statement).

3.2 | Qualitative Analysis

3.2.1 | Documents in Which Indigenous Peoples Were
Included in Some Aspects of Research but Their IKS
Was Not

This section complements Table 4 with qualitative analysis of
documents in which Indigenous participation was limited to
fieldwork and/or data contributions to DFO-driven scientific re-
search (Indicator 1 score =1). Patterns present throughout these
documents include (1) no indication in the methods of a con-
certed effort to include IKS in a thoughtful or systematic way; (2)
unsubstantiated references to Indigenous Knowledge or data;
and (3) peer review advisory meetings, required for the devel-
opment of SARs under the CSAS process, in which Indigenous
representatives were a substantial minority. The following ex-
amples illustrate these patterns.

The document on Arctic char in Ikaluit Lake (DFO 2023d)
included the following statements: (1) Arctic char are “an im-
portant commercial and subsistence resource for Inuit”; (2) “It
is understood but not documented that Iqaluit residents rely
more heavily on Ikaluit Lake Arctic Char for subsistence com-
pared to residents of Pangnirtung”; and (3) “The subsistence
harvest information from the HTO [Hunters and Trappers

Organisation] and HTA [Amaruq Hunters and Trappers
Association] were used in this assessment.” The document,
however, provided no formal references nor description for
the process by which Inuit knowledge or harvest data were
obtained. Of the 16 participants who attended the peer review
advisory meeting, only five (including an interpreter) were
Indigenous representatives. An Inuktitut translation of the
document is available, which increases accessibility to the
SAR without improving IKS inclusivity in the development of
the document.

The document on beluga in Cumberland Sound (DFO 2022a),
which was developed in a co-management context (i.e., joint
management responsibility by Indigenous and state govern-
ment with only the latter having decision-making authority),
includes the following statements: (1) “Local traditional and
hunter knowledge has raised concerns that beluga from mul-
tiple distinct groups summer in Cumberland Sound, and that
the current quota does not reflect this dynamic” and (2) “Inuit
knowledge from the Pangnirtung community indicated mul-
tiple beluga groups are present in Cumberland Sound.” The
report, however, provides no formal references or descriptions
for the process by which Inuit knowledge was obtained. Of the
39 participants who attended the peer review advisory meet-
ing, only two were Indigenous representatives. An Inuktitut
translation of the document is available (improving accessi-
bility only).

The assessment of snow crab in Newfoundland and Labrador
(DFO 2023a) acknowledges use of the “Torngat Joint Fisheries
Board-DFO collaborative trap survey” but provides no formal
references nor description of Inuit contributions to that survey
(e.g., there is not mention that the Torngat Joint Fisheries Board
includes 50% Inuit representation). Further, the document does
not specifically mention Indigenous Peoples. Of the 49 partici-
pants who attended the peer review advisory meeting, only four
were Indigenous representatives.

3.2.2 | Documents With Limited IKS Contributions

This section complements Table 5 with qualitative analy-
sis of the two documents in which IKS contributed to the
objectives and elements of research design, yet the process

680

Fish and Fisheries, 2025

85UB017 SUOWIWOD SAIIER.D 3(gedldde ay) Aq pausenob afe sejoie YO ‘8sn Jo S9Nl 10} Ariq1T 8UIUO A8]IAA UO (SUDNIPUCD-pUE-SWS)W00 A8 | Ale.d|1BulUO//:Sdny) SUONIPUOD pue sWwe 1 8y} 885 *[6202/90/9T] Uo AkiqiTauljuo A&[IM BLHODIA JO AiseAun Aq S06ZT Je/TTTT OT/I0p/W00 A8 |1 Ale.q 1 pul|uoy/sdny Woij pepeojumod ‘v ‘SZ0Z ‘6262.97T



TABLE 4 | Documents in which Indigenous Peoples were included in some aspects of research (e.g., fieldwork, data contributions) but their IKS

was not (i.e., Indicator 1 score =1).

Management
Document Species unit Justification for Indicator 1 score
DFO (2023d)  Arctic char Tkaluit Lake The Pangnirtung Hunters and Trappers Organisation (HTO), Amaruq Hunters and Trappers
(Robert Peel Inlet) Association (HTA), and Pangnirtung fishers engaged in a 2-day “Regional Advisory Process
meeting” in Iqaluit, where they provided information on the influence of tidal cycles on the timing
and movement of Arctic Char into different lake systems, and the population discreteness of Ikaluit
Lake Arctic Char. The assessment applied subsistence harvest information provided by the HTO
and the HTA. These contributions were limited to support of a DFO-driven research process
DFO (2022b) Beluga Eastern Hudson Beluga harvests by the Nunavik communities are managed under a multi-year
Bay and management plan developed by the Nunavik Marine Region Wildlife Board and the
James Bay Eeyou Marine Region Wildlife Board. Hunters contributed their harvest data (see Figure 2
and Tables 1 and 2) and provided information on the timing of beluga migrations but
these contributions were merely supportive of a DFO-driven research process
DFO (2022a) Beluga Cumberland The population is co-managed by DFO and the Nunavut Wildlife Management Board,
Sound the local Pangnirtung Hunters and Trappers Association, and the Qikiqtaaluk Wildlife
Board. The document references several aspects of Inuit knowledge (see Section 3.2.1)
but these contributions were merely supportive of a DFO-driven research process
DFO (2019b) Chinook Okanagan River The Okanagan Nation Alliance (ONA) has engaged in the study and conservation of the population
salmon since 2002, including field data collection and habitat enhancement. ONA collaborated with DFO,
Columbia River Intertribal Fish Commission, and Summit Environmental to produce an Okanagan
Chinook Recovery Potential Assessment (RPA) in 2006, and produced a second RPA in 2016, but
the 2019 document does not specify how outputs from these earlier, Indigenous-led initiatives
contributed to the most recent RPA. ONA shared escapement data for non-adipose-clipped summer
Okanagan Chinook Salmon (2006-2018), which the 2019 RPA depicts in its Figure 2. Despite ONA's
data contributions, there is no indication of a concerted effort to include IKS in the most recent RPA
DFO (2023a) Snow crab Newfoundland Indigenous inclusion is limited to acknowledgement that the “Torngat Joint
and Labrador Fisheries Board-DFO collaborative trap survey” was used in the assessment
(Divisions
2HJ3KLNOP4R)
DFO (2023c) Walrus Hudson Bay- Indigenous inclusion is limited to (1) the statement that “Hunters from Nunavik
Davis Strait report that Walrus hunting has declined because there are fewer dog teams to
feed,” and (2) data in DFO (2023c)'s Figure 2, which includes “haul-out sites
obtained from previous surveys and discussions with Inuit hunters”
DFO (2024a) Walrus South and East Indigenous inclusion is limited to the statement: “The aerial coastal photographic

Hudson Bay

survey conducted in September 2022 covered all known terrestrial haul-out sites

identified within the distribution range of South and East Hudson Bay (SEHB) walruses,
based on previous surveys and Inuit Qaujimajatuqangit (local knowledge)”

Note: For additional details, see Data Availability Statement.

remained DFO-driven and privileged Western science over
IKS (Indicator 1 score =2).

The document on beluga in the Eastern Beaufort Sea
(DFO 2023b) acknowledged the co-management context
for the species and included the following statements: (1)
“Upon request from DFO Fisheries Management, FIMC
[Fisheries Joint Management Committee] and the Inuvialuit
Game Council, a new aerial survey was co-designed and con-
ducted in July 2019, attempting to cover the entire summer
distribution of EBS beluga in Canada”; (2) the study included
“new areas” which were partly based on “consultations with
Inuvialuit”; and (3) “The EBS population assessment took a
collaborative approach with Inuvialuit that engaged partici-
pation in the study design, field implementation/execution
and the interpretation of findings for the final assessment.”
However, no details are provided on how hunters or other
knowledge keepers were engaged in knowledge co-production

nor any role of Indigenous leadership in that process. Of the 21
participants who attended the peer review advisory meeting,
only six were Indigenous representatives.

The document on Pacific herring in the Strait of Georgia (SOG)
and West Coast of Vancouver Island (WCVI) (DFO 2019a) fo-
cuses on the development of a Management Strategy Evaluation
(sensu Punt et al. 2016), for which “DFO engaged in a series of
objective-setting workshops with First Nations and the herring
fishing industry to formulate biological and yield objectives for
the fisheries.” The analyses simulation-tested management pro-
cedures for achieving a suite of objectives, including some that
are consistent with First Nations perspectives, such as (1) main-
taining population abundances at or above levels equivalent to
the average biomass of a historical baseline period considered to
be productive (1988-2016 for SOG and 1988-1996 for WCVTI), and
(2) target biomass levels (for WCVTI only) equivalent to 75% of the
unfished biomass, or to the average biomass during 1990-1999.

681

85UB017 SUOWIWOD SAIIER.D 3(gedldde ay) Aq pausenob afe sejoie YO ‘8sn Jo S9Nl 10} Ariq1T 8UIUO A8]IAA UO (SUDNIPUCD-pUE-SWS)W00 A8 | Ale.d|1BulUO//:Sdny) SUONIPUOD pue sWwe 1 8y} 885 *[6202/90/9T] Uo AkiqiTauljuo A&[IM BLHODIA JO AiseAun Aq S06ZT Je/TTTT OT/I0p/W00 A8 |1 Ale.q 1 pul|uoy/sdny Woij pepeojumod ‘v ‘SZ0Z ‘6262.97T



TABLE 5 | Documents in which IKS contributed to the objectives and elements of research design, yet the process remained DFO-driven and

privileged Western science over IKS (i.e., Indicator 1 score =2).

Management

Document Species unit

Justification for indicator score

Eastern Beaufort

Sea (EBS) beluga

(Eastern Beaufort
Sea Beluga)

DFO (2023b) Beluga

The document states that the population is co-managed through DFO
and the Fisheries Joint Management Committee (a co-management
body for the Inuvialuit Settlement Region) but lacks any indication of
equitable knowledge co-production involving Indigenous communities

(see Section 3.2.2). Nine of 11 indicators of IKS inclusivity applicable to
beluga had score values of zero (Table 6). For instance, the document
lacks the following element of IKS: quotes from Indigenous collaborators;
IKS principles; specificity on how governance structures, communities,
and knowledge holders were engaged; discussion on how IKS might
have contributed to determining the spatial scales of management; IKS
perspectives on change over time and how current population abundance
relates to meeting Inuvialuit needs for food security and cultural continuity

Pacific
herring

DFO (2019a) Strait of Georgia
(SOG) and West
Coast of Vancouver

Island (WCVI)

This document describes the development of a Management Strategy
Evaluation (sensu Punt et al. 2016) for which First Nations contributed
some of the objectives. Indigenous participants, however, were brought

into a DFO-driven process that they did not co-design or co-lead (see

Section 3.2.2). Additionally, 10 of the 14 indicators of IKS inclusivity
applicable to Pacific herring received score values of zero (Table 6).
For instance, the document does not include: words from Indigenous
collaborators; IKS principles; specificity on how governance structures,
communities, and knowledge holders were engaged; specificity on
how objectives link to cultural continuity; discussion on how IKS
might have contributed to understanding changes in size and/or age
structures; and specificity on how management objectives link to the
ecosystem role of herring in supporting a diversity of predators

Note: For additional details, see Data Availability Statement.

The analyses also attempted to include smaller spatial scales of
management determined by IKS. (The attempt failed for techni-
cal reasons.) The process, however, was initiated by DFO (i.e.,
First Nations, some with limited technical capacity, were invited
into a process that they did not co-design), privileged science
over IKS, and included participation from the fishing industry.
Of the 48 participants who attended the peer review advisory
meeting, only eight were Indigenous representatives.

3.2.3 | A Bright Spot for IKS Inclusivity: The
Ecosystem-Based Rebuilding Plan for Pacific Herring in
Haida Gwaii

The document Haida Gwaii 'iindang | iinang Pacific Herring:
An Ecosystem Overview and Ecosystem-based Rebuilding Plan
(CHN et al. 2022), had the highest indicator scores (Table 6)
and exemplifies a legitimate effort to include IKS in multiple
formats. Notably, the rebuilding plan (1) uses “two local dia-
lects of the Haida language, X aad kil, the G aw Tlagée Old
Massett dialect, and X aayda kil, the HIG aagilda Skidegate
dialect” for species names, Haida principles, harvesting prac-
tices, and other concepts; (2) highlights quotes from Haida
knowledge-keepers throughout all sections; and (3) specifies
the role of Haida values and principles, including reciprocity,
balance, interconnectedness, responsibility, and respect, in
guiding the plan.

Haida knowledge gathered from the 1970s onwards was a key
source of information, indicating that the authors consulted
and built upon existing IKS work. The sources acknowledged
and cited in the rebuilding plan include Haida-led IKS stud-
ies, such as the Haida Marine Traditional Knowledge Study
involving 54 Haida citizens, and herring interviews with
Haida men conducted by Russ Jones (a Haida hereditary
chief and fisheries scientist) in 1998. In a section dedicated
to “Traditional Knowledge” the rebuilding plan states that
“Haida traditional knowledge of 'findang | iinang is held
by citizens of the Haida Nation and has been passed down
through generations via oral histories, experiential learning,
and interactions with iindang | iinang.” The inclusion of IKS
compiled from Haida sources and citizens increased under-
standing spatial dynamics, informed reference points and
historical baselines, improved knowledge of herring ecology,
helped understand the effects of different fisheries and gear
types, and supported co-governance (i.e., joint management
authority) and decision-making processes.

The rebuilding plan specifies objectives for cultural continuity,
including (1) “Foster Haida governance of traditional use and
stewardship of herring on Haida Gwaii,” (2) “Protect and main-
tain culturally important areas and other areas of concern for
herring,” and (3) “Enable Haida traditional use of and cultural
connections with herring, herring related activities, and habi-
tat.” Further, one of the fisheries management objectives is to
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TABLE 6 | Normalised indicator scores for the three documents with varying degrees of IKS inclusivity.

Normalised score

Pacific herring/SOG and Pacific herring/Haida

Indicator ID Beluga/EBS (DFO 2023b) WCV1 (DFO 2019a) Gwaii (CHN et al. 2022)
1 0.67 0.67 1.00
2 0.67 0.00 1.00
3 0.00 0.00 1.00
4 0.00 0.00 1.00
5 0.00 0.00 0.00
6 0.00 0.00 0.50
7 0.00 0.00 0.00
8 0.00 0.50 1.00
9 0.00 1.00 1.00
10 0.00 0.00 1.00
11 NA 0.00 0.33
12 NA 0.00 1.00
13 NA 0.00 0.50
Average normalised score 0.13 0.17 0.72

Note: For score justifications see Data Availability Statement.
Abbreviation: NA, not applicable.

“Incorporate Haida traditional knowledge and recognise Haida
laws in the herring management process.” Additionally, the eco-
logical objectives go beyond a single-species management ap-
proach and embrace an ecosystem perspective consistent with
Haida knowledge.

The rebuilding plan highlights the collaborative nature of the
rebuilding plan's development, involving the Council of the
Haida Nation, Parks Canada, and DFO. Notably, the scientific
component of the work is very rigorous and applies (among
other analyses) a Management Strategy Evaluation (sensu
Punt et al. 2016) of management procedures that support re-
building objectives.

4 | Discussion

Western scientists and state governments engaging in resource
management have long misunderstood and undervalued IKS
(McGregor 2021; Snook et al. 2022; Whyte 2013). Recent years,
however, have brought a rise in awareness that IKS and Western
Science have complementary strengths (e.g., Ban et al. 2018;
Kimmerer 2002) (Figure 1), and that the pairing of the two
knowledge systems may improve fisheries management (Reid
et al. 2021). At the same time, some countries with colonial
histories have begun efforts to reconcile past wrongs by creat-
ing structures and processes intended to make resource man-
agement decisions more inclusive of IKS and other place-based
knowledge (Strand et al. 2024). The work we present here pro-
vides a general methodology, using Canada as a case study, for

gauging the extent to which rising awareness and good inten-
tions yield tangible improvements.

Our results provide evidence that Canadian federal policies and
strategies for inclusion of Indigenous Peoples in fisheries man-
agement, such as the 2019 DFO Reconciliation Strategy, remain
largely aspirational. SARs and rebuilding plans are key advice
documents used by federal fisheries managers; they are, effec-
tively, a window into the types of knowledge and worldviews
that Canada privileges in fisheries decision-making. In our sam-
ple of 78 of these documents published in the last Syears (2019
to 1 July 2024), the vast majority (87.2%) did not meaningfully
include Indigenous Peoples and IKS in the research processes
and outcomes that they reported. A smaller subset of advice
documents showed a limited range of Indigenous participation
(9%) or IKS inclusion (~3%) in scientific processes initiated and
driven by DFO. In these cases, IKS appear to have been either an
afterthought or considered in ways that served a pre-determined
scientific methodology. Only one advice document met a high
standard for the pairing of IKS and Western science.

The document Haida Gwaii 'iindang | iinang Pacific Herring:
An Ecosystem Overview and Ecosystem-based Rebuilding Plan
(CHN et al. 2022) is the single bright spot in our analyses. Co-
produced by the Haida Nation, DFO, and Parks Canada, this
document paired Haida knowledge, principles, and language
with rigorous scientific methods to determine the objectives and
management actions required to restore stronger relationships
between herring, people, and other species in the ecosystem.
This document scored high values for most indicators of IKS
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inclusivity, demonstrating DFO's capacity to collaborate with
Indigenous Peoples when the institution commits to doing so.
Notably, the rebuilding plan was drafted after the Haida Nation
successfully sued Canada for herring mismanagement in their
territory (Jones et al. 2017). Nonetheless, the process of drafting
the plan led to the types of relationship building and knowledge
co-production that is required for Canada to advance from aspi-
rational policies to the effective operationalisation of IKS inclu-
sivity in fisheries management.

Advice documents were outdated or entirely lacking for 10 of the
38 focal species (26%) we considered vital to the social determi-
nants of Indigenous health (Table 1). These include, for example,
eulachon (Thaleichthys pacificus), which collapsed throughout
much of its distribution in the late 1990s, bringing tremen-
dous hardship to some Indigenous communities (Beveridge
et al. 2020; Moody 2008).

The 13 indicators of IKS inclusivity that we developed were
designed for a broad range of advice documents and fisheries
management processes, yet we recognise that they reflect the
combined positionalities and experiences of the author team.
These indicators, therefore, should be treated as a living meth-
odology to be revised over time with broader participation of
Indigenous Peoples. Additionally, case studies involving specific
Indigenous communities may require context-specific revisions.
For instance, Indicator 5, on protocols for sacred locations, may
be relevant to some communities but not others. Another exam-
ple is the language component of Indicator 3, which may not
apply to communities hit hardest by the residential school sys-
tem which endeavoured to ban Indigenous languages through-
out Canada, among other genocidal practices (TRC 2015).

Our document selection criteria were restricted to titles which in-
cluded the names of focal species. Outside these criteria, we are
aware of a marine spatial planning SAR with strong inclusivity
of IKS. The document, Biophysical and Ecological Overview of the
Pacific Region Offshore Haida Gwaii Network Zones (DFO 2024b),
pertains to zones within the soon-to-be-implemented marine
protected area network for the Northern Shelf Bioregion (Beaty
et al. 2024). Like the rebuilding plan for Pacific herring in Haida
Gwaii, it reports a knowledge co-production process between the
Haida Nation and DFO in which Haida knowledge and language
were paired with Western science. Moreover, the peer review
meeting for this document was co-chaired by the Haida Nation
and DFO (DFO 2022c), demonstrating a more proactive and eq-
uitable approach to the inclusion of IKS by the CSAS. This ap-
proach, important as it is, remains rare.

4.1 | Conclusions and Recommendations

Over the last 5years DFO has made a series of important policy
statements intended to make fisheries management more inclu-
sive of IKS yet did not back them up in law via amendments to
the Fisheries Act or its regulations. In its current form, Section 2.5
of the Fisheries Act (2019) states that the Minister “may consider
Indigenous knowledge of the Indigenous peoples of Canada that
has been provided to the Minister.” By using the words, “may con-
sider,” the Act does not obligate the Minister to be inclusive of IKS
in fisheries advice and management decisions. Further, our results

suggest that DFO's science advisory process has yet to be amended
to reflect the department's own policy suite on IKS inclusivity. Our
analyses document the non-response of the system and serve as a
cautionary tale for other countries engaging in their own reconcil-
iation® processes with Indigenous Peoples.

Our primary objective is to foster a better way forward in which
the inclusion of IKS in fisheries advice and decision-making be-
come the norm. Towards that end, we offer the following recom-
mendations to law and policy makers and to fisheries directors,
managers, and scientists in Canada and elsewhere.

1. Enshrine into law the inclusion of IKS in fisheries advice
and decision-making. In the Canadian context, this recom-
mendation entails revisions to the Fisheries Act, which cur-
rently authorises the Fisheries Minister to “consider” IKS
in decision-making. A revised Fisheries Act must require
the Minister to base decisions on advice that meaningfully
includes IKS from Indigenous Peoples who chose to engage
in collaborative fisheries management while following the
principles of data sovereignty; additional provisions are
needed for better alignment between the Fisheries Act and
the United Nations Declaration on the Rights of Indigenous
Peoples Act Action Plan (Department of Justice 2023).
The UN Declaration on the Rights of Indigenous Peoples
(UNDRIP) can provide guidance for implementing this
recommendation in other countries.

2. Uphold, strengthen, or create (if lacking) structures and
processes for including IKS in the generation of manage-
ment advice and decision-making. In Canada, pathways
for implementing this recommendation include revisions
to the CSAS so that requests for advice by DFO manag-
ers are required to invite and financially support knowl-
edge co-production with Indigenous Peoples, including
Indigenous participation in steering committees who guide
the development of goals and objectives, and as co-chairs of
peer review meetings. Other countries will differ in their
structures and processes for implementing this recommen-
dation, yet in all cases principles of equity and inclusivity
apply. Strand et al. (2024) provide a recent synthesis of
these principles, as applied to ocean management in an in-
ternational context; they emphasise that success in knowl-
edge co-production and joint decision-making hinges on
the extent to which all parties commit to creating a safe
ethical space for knowledge plurality. The implication is
that longer processes and more flexible timelines may be
required to achieve more meaningful outcomes.

3. Develop and implement co-governance agreements for col-
laborative fisheries management with Indigenous Peoples.
Strand et al. (2024) state that ocean management plans “are
more likely to succeed if situated within co-governance
agreements that recognise the authority of Indigenous gov-
ernments and communities for managing ocean areas and
aspects such as fisheries and protected areas in collabora-
tion with other levels of government.” Canada is potentially
leading in the development of these kind of agreements,
such as the Fisheries Resources Reconciliation Agreement
(FRRA 2021). In our results, the rebuilding plan for Pacific
herring in Haida Gwaii (CHN et al. 2022), scored highest
for inclusivity of Indigenous governance (Indicator 2) and
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for the average of all indicators, suggesting that these kinds
of agreements need to become more widespread in Canada
and elsewhere with implementation pathways supported
by state governments. In a Canadian context, however, the
Fisheries Act remains a stumbling block to implementing
this recommendation.

4. Investin IKS. The world over, Indigenous Peoples have been
disenfranchised by colonisation and struggle with person-
nel and financial shortfalls. Without the ability to purchase
boats and be on the water, for instance, many aspects of
IKS cannot be practiced. More generally, knowledge co-
production is most meaningful when Indigenous Peoples
have the resources to collect and manage their own data.
For these reasons, it is imperative for state governments to
financially support Indigenous Peoples in their practices of
IKS and in their contributions to knowledge co-production
(Strand et al. 2024).

5. Identify and mitigate shortfalls in policy and practice. The
indicators of IKS inclusivity that we developed (Table 2)
can guide, with locally appropriate revisions, periodic ex-
amination of policies and practices by state governments
and help identify potential mitigation measures. These
same indicators can also guide, proactively, the develop-
ment of new advice documents.

6. Invest resources in managing species vital to Indigenous
Peoples, even if they lack commercial value. In Canada,
“major stocks” prescribed under the Fisheries Act receive
priority resources for assessment. These “major stocks” ex-
clude several species and populations vital to determinants
of Indigenous Health (e.g., our results show that advice
documents were outdated or altogether lacking for 26% of
focal species); the Fisheries Act requires revision so that
such species and populations also are prioritised for assess-
ment, regardless of commercial value. While the mecha-
nism for implementing this recommendation will differ
in other countries, the same principle applies everywhere:
state governments must work with Indigenous Peoples to
ensure that species and populations vital to culture, food
security, and health are assessed and jointly managed.

7. Invest in the professional development of state government
personnel so that they learn to value IKS and meaning-
fully collaborate with Indigenous Peoples. Non-Indigenous
peoples often lack an understanding of IKS and of the
impacts of colonisation. Education is a key precursor for
reconciliation with Indigenous Peoples (TRC 2015) and,
therefore, for collaborative fisheries management. State
governments must support and require their personnel
to engage in Indigenous-led re-education initiatives that
decolonise relationships and the telling of history. DFO's
Technical Expertise in Stock Assessment program, for in-
stance, developed a seminar series in which Indigenous
speakers present on IKS and knowledge co-production to
an audience of fisheries scientists and managers; similar
initiatives must become more widespread.

Our analyses and recommendations provide an opportunity for
fisheries management to move away from Eurocentric perspec-
tives, in which marine species are treated as commodities for
maximum sustainable exploitation, to more holistic perspectives

and ecosystem approaches strengthened by IKS (Figure 1). This
transformation would foster more reciprocal and respectful rela-
tionships between people and the ecosystems we depend on, forti-
fying socio-ecological resilience in the face of climate change and
other stressors (Frid et al. 2023; Kimmerer 2002; Reid et al. 2021).
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Endnotes

!Many Indigenous Peoples are leading their own initiatives to man-
age their fisheries or other uses of their inherent lands and waters
without involving other levels of government or necessarily pairing
their Indigenous Knowledge with Western science. Although beyond
the scope of our analyses, the importance of such work cannot be
overstated.

2https://www.justice.gc.ca/eng/csj-sjc/principles-principes.html.

3https://waves-vagues.dfo-mpo.gc.ca/library-bibliotheque/40947208.
pdf.

4https://www.isdm-gdsi.gc.ca/csas-sccs/applications/Publications/
search-recherche-eng.asp.

Shttps://www.dfo-mpo.gc.ca/fisheries-peches/ifmp-gmp/index-eng.
html.

®https://www.pac.dfo-mpo.gc.ca/fm-gp/mplans/herring-hareng-ifmp-
pgip-sm-eng.html.

7After our manuscript went to press, the DFO library published a
final but “unofficial” version of this rebuilding plan at https://waves-
vagues.dfo-mpo.gc.ca/library-bibliotheque/41284161.pdf. The “offi-
cial” version that would be discoverable by our methodology remained
unavailable at publication time.

81n the words of the late Honourable Murray Sinclair, former co-chair
of Canada's Indian Residential Schools Truth and Reconciliation
Commission (https://nctr.ca/), “Reconciliation is about atonement. It's
about making amends. It's about apology. It's about recognizing respon-
sibility. It's about accounting for what has gone on. But ultimately, it's
about commitment to maintaining that mutually respectful relationship
throughout, recognizing that, even when you establish it, there will be
challenges to it (https://www.csps-efpc.gc.ca/video/ssontr-eng.aspx).”

References

Adams, M. S., B. Connors, T. Levi, et al. 2021. “Local Values and Data
Empower Culturally Guided Ecosystem-Based Fisheries Management
of the Wuikinuxv Bear-Salmon-Human System.” Marine and Coastal
Fisheries 13, no. 4: 362-378. https://doi.org/10.1002/mcf2.10171.

685

85UB017 SUOWIWOD SAIIER.D 3(gedldde ay) Aq pausenob afe sejoie YO ‘8sn Jo S9Nl 10} Ariq1T 8UIUO A8]IAA UO (SUDNIPUCD-pUE-SWS)W00 A8 | Ale.d|1BulUO//:Sdny) SUONIPUOD pue sWwe 1 8y} 885 *[6202/90/9T] Uo AkiqiTauljuo A&[IM BLHODIA JO AiseAun Aq S06ZT Je/TTTT OT/I0p/W00 A8 |1 Ale.q 1 pul|uoy/sdny Woij pepeojumod ‘v ‘SZ0Z ‘6262.97T


https://doi.org/10.5281/zenodo.14940425
https://doi.org/10.5281/zenodo.14940425
https://www.justice.gc.ca/eng/csj-sjc/principles-principes.html
https://waves-vagues.dfo-mpo.gc.ca/library-bibliotheque/40947208.pdf
https://waves-vagues.dfo-mpo.gc.ca/library-bibliotheque/40947208.pdf
https://www.isdm-gdsi.gc.ca/csas-sccs/applications/Publications/search-recherche-eng.asp
https://www.isdm-gdsi.gc.ca/csas-sccs/applications/Publications/search-recherche-eng.asp
https://www.dfo-mpo.gc.ca/fisheries-peches/ifmp-gmp/index-eng.html
https://www.dfo-mpo.gc.ca/fisheries-peches/ifmp-gmp/index-eng.html
https://www.pac.dfo-mpo.gc.ca/fm-gp/mplans/herring-hareng-ifmp-pgip-sm-eng.html
https://www.pac.dfo-mpo.gc.ca/fm-gp/mplans/herring-hareng-ifmp-pgip-sm-eng.html
https://waves-vagues.dfo-mpo.gc.ca/library-bibliotheque/41284161.pdf
https://waves-vagues.dfo-mpo.gc.ca/library-bibliotheque/41284161.pdf
https://nctr.ca/
https://www.csps-efpc.gc.ca/video/ssontr-eng.aspx
https://doi.org/10.1002/mcf2.10171

Almack, K., E. S. Dunlop, R. Lauzon, S. Nadjiwon, and A. T. Duncan.
2023. “Building Trust Through the Two-Eyed Seeing Approach to Joint
Fisheries Research.” Journal of Great Lakes Research 49: S46-S57.
https://doi.org/10.1016/j.jglr.2022.11.005.

Ban, N. C., L. Eckert, M. McGreer, and A. Frid. 2017. “Indigenous
Knowledge as Data for Modern Fishery Management: A Case
Study of Dungeness Crab in Pacific Canada.” Ecosystem Health and
Sustainability 3, no. 8: 1379887. https://doi.org/10.1080/20964129.
2017.1379887.

Ban, N. C,, A. Frid, M. Reid, B. Edgar, D. Shaw, and P. Siwallace. 2018.
“Incorporate Indigenous Perspectives for Impactful Research and
Effective Management.” Nature Ecology & Evolution 2: 1680-1683.
https://doi.org/10.1038/s41559-018-0706-0.

Beaty, F., K. H. T. Brown, J. Braun, et al. 2024. “From Design to
Implementation: Lessons From Planning the First Marine Protected
Area Network in Canada.” Marine Policy 170: 106360. https://doi.org/
10.1016/j.marpol.2024.106360.

Berkes, F. 2018. Sacred Ecology. 4th ed. Routledge.

Beveridge, R., M. Moody, G. Murray, C. Darimont, and B. Pauly. 2020. “The
Nuxalk Sputc (Eulachon) Project: Strengthening Indigenous Management
Authority Through Community-Driven Research.” Marine Policy 119:
103971. https://doi.org/10.1016/j.marpol.2020.103971.

Bryant, A., and K. Charmaz. 2007. The SAGE Handbook of Grounded
Theory. Sage. https://doi.org/10.4135/9781848607941.

CHN, DFO, & PCA. 2022. “Haida Gwaii 'findang | iinang
Pacific Herring: An Ecosystem Overview and Ecosystem-
Based Rebuilding Plan (DRAFT).” https://www.haidanation.ca/
haida-gwaii-'iinaang-iinang-herring-rebuilding-plan/.

Cooke, S. J., V. M. Nguyen, J. M. Chapman, et al. 2021. “Knowledge
Co-Production: A Pathway to Effective Fisheries Management,
Conservation, and Governance.” Fisheries 46, no. 2: 89-97. https://doi.
org/10.1002/fsh.10512.

Department of Justice. 2023. “United Nations Declaration on the Rights
of Indigenous Peoples Act Action Plan.” https://justice.gc.ca/eng/decla
ration/ap-pa/ah/pdf/unda-action-plan-digital-eng.pdf.

DFO. 2009. Sustainable Fisheries Framework. Fisheries and Oceans
Canada. https://www.dfo-mpo.gc.ca/reports-rapports/regs/sff-cpd/
overview-cadre-eng.htm.

DFO. 2019a. “Evaluation of Management Procedures for Pacific
Herring (Clupea pallasii) in the Strait of Georgia and the West
Coast of Vancouver Island Management Areas of British Columbia.”
Canadian Science Advisory Secretariat Science Advisory Reports,
2019/001.

DFO. 2019b. “Recovery Potential Assessment—Okanagan Chinook
Salmon (Oncorhynchus tshawytscha).” DFO Canadian Science Advisory
Secretariat Science Advisory Reports, 2019/052. https://waves-vagues.
dfo-mpo.gc.ca/library-bibliotheque/40872300.pdf.

DFO. 2022a. “Genetic Assessment for Discrimination of Beluga Whales
in Cumberland Sound.” Canadian Science Advisory Secretariat Science
Advisory Reports, 2022/056. https://waves-vagues.dfo-mpo.gc.ca/libra
ry-bibliotheque/4106396x.pdf%0A.

DFO. 2022b. “Harvest Advice for Eastern Hudson Bay and James Bay
Beluga (Delphinapterus leucas).” DFO Canadian Science Advisory
Secretariat Science Advisory Reports, 2022/024.

DFO. 2022c. “Terms of Reference for Regional Peer Review Meeting:
Biophysical and Ecological Overview of the Pacific Region Offshore
Haida Gwaii Network Zones.” https://www.dfo-mpo.gc.ca/csas-sccs/
Schedule-Horraire/2022/11_08-09-eng.html.

DFO. 2023a. “Assessment of Newfoundland and Labrador (Divisions
2HJ3KLNOP4R) Snow Crab in 2022.” DFO Canadian Science Advisory
Secretariat Science Advisory Reports, 2023/044. https://waves-vagues.
dfo-mpo.gc.ca/library-bibliotheque/41219211.pdf.

DFO. 2023b. “Eastern Beaufort Sea Beluga (Delphinapterus leucas)
Population Abundance Estimate in 2019.” DFO Canadian Science
Advisory Secretariat Science Advisory Reports, 2023/047.

DFO. 2023c. “Estimates of Abundance and Total Allowable Removals
for the Hudson Bay-Davis Strait Atlantic Walrus (Odobenus rosmarus
rosmarus) Stock.” DFO Canadian Science Advisory Secretariat Science
Advisory Reports, 2023/030. https://www.dfo-mpo.gc.ca/csas-sccs/
Publications/SAR-AS/2023/2023_030-eng.pdf.

DFO. 2023d. “Ikaluit Lake (Robert Peel Inlet) Arctic Char Assessment.”
DFO Canadian Science Advisory Secretariat Science Advisory Reports,
2023/031.

DFO. 2023e. “Science Advice on Guidance for Limit Reference Points
Under the Fish Stocks Provisions.” Canadian Science Advisory
Secretariat Science Advisory Reports, 2023/009. https://publications.
gc.ca/collections/collection_2023/mpo-dfo/fs70-6/Fs70-6-2023-009-
eng.pdf.

DFO. 2024a. “Assessment of the South and East Hudson Bay Atlantic
Walrus (Odobenus rosmarus rosmarus) Stock in 2022.” DFO Canadian
Science Advisory Secretariat Science Advisory Reports, 2024/035.
https://www.dfo-mpo.gc.ca/csas-sccs/Publications/SAR-AS/2024/
2024_035-eng.pdf.

DFO. 2024b. “Biophysical and Ecological Overview of the Offshore
Haida Gwaii Network Zones.” Science Advisory Secretariat Science
Advisory Reports, 2024/001.

Eckert, L. E., N. C. Ban, A. Frid, and M. McGreer. 2018. “Diving Back
in Time: Extending Historical Baselines for Yelloweye Rockfish With
Indigenous Knowledge.” Aquatic Conservation: Marine and Freshwater
Ecosystems 28, no. 1: 158-166. https://doi.org/10.1002/aqc.2834.

FAO. 2003. “The Ecosystem Approach to Fisheries.” FAO Technical
Guidelines for Responsible Fisheries 4, no. 2: 1-112.

Fisheries_Act. 2019. “Fisheries Act.” https://laws-lois.justice.gc.ca/eng/
acts/f-14/20190828/P1TT3xt3.html.

Frid, A., K. L. Wilson, J. Walkus, R. E. Forrest, and M. Reid. 2023. “Re-
Imagining the Precautionary Approach to Make Collaborative Fisheries
Management Inclusive of Indigenous Knowledge Systems.” Fish and
Fisheries 24: 940-958. https://doi.org/10.1111/faf.12778.

FRRA. 2021. “Fisheries Resources Reconciliation Agreement.” https://
www.haidanation.ca/wp-content/uploads/2021/12/2021-07-26-FULLY
-EXECUTED-Fisheries-Resources-Reconciliation-Agreement-00691
778-3xC6ES53.pdf.

Gauvreau, A. M., D. Lepofsky, M. Rutherford, and M. Reid. 2017.
“Everything Revolves Around the Herring: The Heiltsuk Herring
Relationship Through Time.” Ecology and Society 22, no. 2: 10. https://
doi.org/10.5751/ES-09201-220210.

Gavenus, E. R., R. Beveridge, and T. Satterfield. 2023. “Restorative
Diets: A Methodological Exploration Comparing Historical and
Contemporary Salmon Harvest Rates.” Ecology and Society 28, no. 2:
art29. https://doi.org/10.5751/ES-13870-280229.

Hixon, M. A., D. W. Johnson, and S. M. Sogard. 2014. “BOFFFFs: On
the Importance of Conserving Old-Growth Age Structure in Fishery
Populations.” ICES Journal of Marine Science 71, no. 8: 2171-2185.
https://doi.org/10.1093/icesjms/fst200.

Hutchings, J. A., J. K. Baum, S. D. Fuller, J. Laughren, and D. L.
VanderZwaag. 2020. “Sustaining Canadian Marine Biodiversity: Policy
and Statutory Progress.” Facets 5, no. 1: 264-288. https://doi.org/10.
1139/facets-2020-0006.

Jones, R., C. Rigg, and E. Pinkerton. 2017. “Strategies for Assertion of
Conservation and Local Management Rights: A Haida Gwaii Herring
Story.” Marine Policy 80: 154-167. https://doi.org/10.1016/j.marpol.
2016.09.031.

Kimmerer, R. W. 2002. “Weaving Traditional Ecological Knowledge
Into Biological Education: A Call to Action.” Bioscience 52, no. 5:

686

Fish and Fisheries, 2025

85UB017 SUOWIWOD SAIIER.D 3(gedldde ay) Aq pausenob afe sejoie YO ‘8sn Jo S9Nl 10} Ariq1T 8UIUO A8]IAA UO (SUDNIPUCD-pUE-SWS)W00 A8 | Ale.d|1BulUO//:Sdny) SUONIPUOD pue sWwe 1 8y} 885 *[6202/90/9T] Uo AkiqiTauljuo A&[IM BLHODIA JO AiseAun Aq S06ZT Je/TTTT OT/I0p/W00 A8 |1 Ale.q 1 pul|uoy/sdny Woij pepeojumod ‘v ‘SZ0Z ‘6262.97T


https://doi.org/10.1016/j.jglr.2022.11.005
https://doi.org/10.1080/20964129.2017.1379887
https://doi.org/10.1080/20964129.2017.1379887
https://doi.org/10.1038/s41559-018-0706-0
https://doi.org/10.1016/j.marpol.2024.106360
https://doi.org/10.1016/j.marpol.2024.106360
https://doi.org/10.1016/j.marpol.2020.103971
https://doi.org/10.4135/9781848607941
https://www.haidanation.ca/haida-gwaii-%27iinaang-iinang-herring-rebuilding-plan/
https://www.haidanation.ca/haida-gwaii-%27iinaang-iinang-herring-rebuilding-plan/
https://doi.org/10.1002/fsh.10512
https://doi.org/10.1002/fsh.10512
https://justice.gc.ca/eng/declaration/ap-pa/ah/pdf/unda-action-plan-digital-eng.pdf
https://justice.gc.ca/eng/declaration/ap-pa/ah/pdf/unda-action-plan-digital-eng.pdf
https://www.dfo-mpo.gc.ca/reports-rapports/regs/sff-cpd/overview-cadre-eng.htm
https://www.dfo-mpo.gc.ca/reports-rapports/regs/sff-cpd/overview-cadre-eng.htm
https://waves-vagues.dfo-mpo.gc.ca/library-bibliotheque/40872300.pdf
https://waves-vagues.dfo-mpo.gc.ca/library-bibliotheque/40872300.pdf
https://waves-vagues.dfo-mpo.gc.ca/library-bibliotheque/4106396x.pdf%0A
https://waves-vagues.dfo-mpo.gc.ca/library-bibliotheque/4106396x.pdf%0A
https://www.dfo-mpo.gc.ca/csas-sccs/Schedule-Horraire/2022/11_08-09-eng.html
https://www.dfo-mpo.gc.ca/csas-sccs/Schedule-Horraire/2022/11_08-09-eng.html
https://waves-vagues.dfo-mpo.gc.ca/library-bibliotheque/41219211.pdf
https://waves-vagues.dfo-mpo.gc.ca/library-bibliotheque/41219211.pdf
https://www.dfo-mpo.gc.ca/csas-sccs/Publications/SAR-AS/2023/2023_030-eng.pdf
https://www.dfo-mpo.gc.ca/csas-sccs/Publications/SAR-AS/2023/2023_030-eng.pdf
https://publications.gc.ca/collections/collection_2023/mpo-dfo/fs70-6/Fs70-6-2023-009-eng.pdf
https://publications.gc.ca/collections/collection_2023/mpo-dfo/fs70-6/Fs70-6-2023-009-eng.pdf
https://publications.gc.ca/collections/collection_2023/mpo-dfo/fs70-6/Fs70-6-2023-009-eng.pdf
https://www.dfo-mpo.gc.ca/csas-sccs/Publications/SAR-AS/2024/2024_035-eng.pdf
https://www.dfo-mpo.gc.ca/csas-sccs/Publications/SAR-AS/2024/2024_035-eng.pdf
https://doi.org/10.1002/aqc.2834
https://laws-lois.justice.gc.ca/eng/acts/f-14/20190828/P1TT3xt3.html
https://laws-lois.justice.gc.ca/eng/acts/f-14/20190828/P1TT3xt3.html
https://doi.org/10.1111/faf.12778
https://www.haidanation.ca/wp-content/uploads/2021/12/2021-07-26-FULLY-EXECUTED-Fisheries-Resources-Reconciliation-Agreement-00691778-3xC6E53.pdf
https://www.haidanation.ca/wp-content/uploads/2021/12/2021-07-26-FULLY-EXECUTED-Fisheries-Resources-Reconciliation-Agreement-00691778-3xC6E53.pdf
https://www.haidanation.ca/wp-content/uploads/2021/12/2021-07-26-FULLY-EXECUTED-Fisheries-Resources-Reconciliation-Agreement-00691778-3xC6E53.pdf
https://www.haidanation.ca/wp-content/uploads/2021/12/2021-07-26-FULLY-EXECUTED-Fisheries-Resources-Reconciliation-Agreement-00691778-3xC6E53.pdf
https://doi.org/10.5751/ES-09201-220210
https://doi.org/10.5751/ES-09201-220210
https://doi.org/10.5751/ES-13870-280229
https://doi.org/10.1093/icesjms/fst200
https://doi.org/10.1139/facets-2020-0006
https://doi.org/10.1139/facets-2020-0006
https://doi.org/10.1016/j.marpol.2016.09.031
https://doi.org/10.1016/j.marpol.2016.09.031

432-438. https://doi.org/10.1641/0006-3568(2002)052[0432:WTEKIB]
2.0.CO.

Lamb, C. T, R. Willson, A. K. Menzies, et al. 2023. “Braiding Indigenous
Rights and Endangered Species Law.” Science 380, no. 6646: 694-696.
https://doi.org/10.1126/science.adg9830.

Link, J. S., G. Huse, S. Gaichas, and A. R. Marshak. 2020. “Changing
How We Approach Fisheries: A First Attempt at an Operational
Framework for Ecosystem Approaches to Fisheries Management.”
Fish and Fisheries 21, no. 2: 393-434. https://doi.org/10.1111/faf.
12438.

Marentette, J. R., A. R. Kronlund, and K. M. Cogliati. 2021. Specification
of Precautionary Approach Reference Points and Harvest Control Rules
in Domestically Managed and Assessed Key Harvested Stocks in Canada.
Canadian Science Advisory Secretariat (CSAS).

Marshall, D.J., M. Bode, M. Mangel, R. Arlinghaus, and E. J. Dick. 2021.
“Reproductive Hyperallometry and Managing the World's Fisheries.”
Proceedings of the National Academy of Sciences of the United States of
America 118, no. 34: €2100695118. https://doi.org/10.1073/pnas.21006
95118.

Martin, A. H., M. I. E. Scheffold, and B. C. O'Leary. 2023. “Changing
the Narrative and Perspective Surrounding Marine Fish.” Marine Policy
156: 105806. https://doi.org/10.1016/j.marpol.2023.105806.

McGregor, D. 2021. “Indigenous Knowledge Systems in Environmental
Governance in Canada.” Kula 5, no. 1: 1-10. https://doi.org/10.18357/
kula.148.

Moody, M. F. 2008. Eulachon Past and Present. University of British
Columbia. https://open.library.ubc.ca/cIRcle/collections/ubctheses/24/
items/1.0070785.

Muradian, R., and E. Gémez-Baggethun. 2021. “Beyond Ecosystem
Services and Nature's Contributions: Is It Time to Leave Utilitarian
Environmentalism Behind?” Ecological Economics 185: 107038. https://
doi.org/10.1016/j.ecolecon.2021.107038.

Okamoto, D. K., M. Hessing-Lewis, J. F. Samhouri, et al. 2020. “Spatial
Variation in Exploited Metapopulations Obscures Risk of Collapse.”
Ecological Applications 30, no. 3: e02051. https://doi.org/10.1002/
eap.2051.

Olson, A., A. Frid, J. Santos, and F. Juanes. 2020. “Trophic Position
Scales Positively With Body Size Within but Not Among Four Species
of Rocky Reef Predators.” Marine Ecology Progress Series 640: 189-200.
https://www.int-res.com/abstracts/meps/v640/p189-200/.

Pepin, P., M. Koen-Alonso, S. A. Boudreau, et al. 2023. Fisheries and
Oceans Canada’s Ecosystem Approach to Fisheries Management Working
Group: Case Study Synthesis and Lessons Learned. Fisheries and Oceans
Canada, Northwest Atlantic Fisheries Centre.

Pikitch, E. K., P. D. Boersma, 1. L. Boyd, et al. 2012. Little Fish, Big Impact:
Managing a Crucial Link in Ocean Food Webs. Lenfest Ocean Program.
https://www.lenfestocean.org/-/media/assets/extranets/lenfest/len_lit-
tle_fish_big_impact.pdf.

Pikitch, E. K., C. Santora, E. A. Babcock, et al. 2004. “Ecosystem-Based
Fishery Management.” Science 305, no. 5682: 346-347. https://doi.org/
10.1126/science.1098222.

Punt, A. E., D. S. Butterworth, C. L. de Moor, J. A. A. De Oliveira, and
M. Haddon. 2016. “Management Strategy Evaluation: Best Practices.”
Fish and Fisheries 17, no. 2: 303-334. https://doi.org/10.1111/faf.12104.

Reed, G., N. D. Brunet, D. McGregor, et al. 2024. “There Is no Word for
‘Nature’ in Our Language: Rethinking Nature-Based Solutions From
the Perspective of Indigenous Peoples Located in Canada.” Climatic
Change 177, no. 2: 32. https://doi.org/10.1007/s10584-024-03682-w.

Reid, A. J,, L. E. Eckert, J.-F. Lane, et al. 2021. ““Two-Eyed Seeing’:
An Indigenous Framework to Transform Fisheries Research and
Management.” Fish and Fisheries 22, no. 2: 243-261. https://doi.org/10.
1111/faf.12516.

Reid, M., M. L. Collins, S. R.J. Hall, E. Mason, G. McGee, and A. Frid.
2022. “Protecting Our Coast for Everyone's Future: Indigenous and
Scientific Knowledge Support Marine Spatial Protections Proposed by
Central Coast First Nations in Pacific Canada.” People and Nature 4:
1052-1070. https://doi.org/10.1002/pan3.10380.

Salomon, A. K., D. K. Okamoto, K. I. Wilson, et al. 2023. “Disrupting and
Diversifying the Values, Voices and Governance Principles That Shape
Biodiversity Science and Management.” Philosophical Transactions of
the Royal Society, B: Biological Sciences 378, no. 1881: 20220196. https://
doi.org/10.1098/rstb.2022.0196.

Snook, J., A. Cunsolo, J. Ford, C. Furgal, A. Jones-Bitton, and S. L.
Harper. 2022. “The Connection Between Wildlife Co-Management and
Indigenous Well-Being: What Does the Academic Literature Reveal?”
Wellbeing, Space and Society 3: 100116. https://doi.org/10.1016/j.wss.
2022.100116.

Strand, M., G.-B. Retter, M. Khan, et al. 2024. Co-Producing Sustainable
Ocean Plans With Indigenous and Traditional Knowledge Holders.
World Resources Institute. https://doi.org/10.69902/8f1075e8.

TRC. 2015. Honouring the Truth, Reconciling for the Future: Summary
of the Final Report of the Truth and Reconciliation Commission of
Canada. Truth and Reconciliation Commission of Canada. https://
ehprnh2mwo3.exactdn.com/wp-content/uploads/2021/01/Executive_
Summary_English_Web.pdf.

von der Porten, S., Y. Ota, A. Cisneros-Montemayor, and S. Pictou. 2019.
“The Role of Indigenous Resurgence in Marine Conservation.” Coastal
Management 47, no. 6: 527-547. https://doi.org/10.1080/08920753.2019.
1669099.

Walsh, J. C., J. E. Pendray, S. C. Godwin, et al. 2020. “Relationships
Between Pacific Salmon and Aquatic and Terrestrial Ecosystems:
Implications for Ecosystem-Based Management.” Ecology 101, no. 9:
€03060. https://doi.org/10.1002/ecy.3060.

Whyte, K. P. 2013. “On the Role of Traditional Ecological Knowledge as
a Collaborative Concept: A Philosophical Study.” Ecological Processes 2,
no. 1: 7. https://doi.org/10.1186/2192-1709-2-7.

Wilson, J. A., and J. Giske. 2023. “Does Fishing Dismantle Fish Culture
and Ecosystem Structure? Questions About the Implications of Social
Learning Among Fish and Fishers.” Fish and Fisheries 24, no. 5: 889-
895. https://doi.org/10.1111/faf.12755.

Supporting Information

Additional supporting information can be found online in the
Supporting Information section.

687

85UB017 SUOWIWOD SAIIER.D 3(gedldde ay) Aq pausenob afe sejoie YO ‘8sn Jo S9Nl 10} Ariq1T 8UIUO A8]IAA UO (SUDNIPUCD-pUE-SWS)W00 A8 | Ale.d|1BulUO//:Sdny) SUONIPUOD pue sWwe 1 8y} 885 *[6202/90/9T] Uo AkiqiTauljuo A&[IM BLHODIA JO AiseAun Aq S06ZT Je/TTTT OT/I0p/W00 A8 |1 Ale.q 1 pul|uoy/sdny Woij pepeojumod ‘v ‘SZ0Z ‘6262.97T


https://doi.org/10.1641/0006-3568(2002)052%5B0432:WTEKIB%5D2.0.CO
https://doi.org/10.1641/0006-3568(2002)052%5B0432:WTEKIB%5D2.0.CO
https://doi.org/10.1126/science.adg9830
https://doi.org/10.1111/faf.12438
https://doi.org/10.1111/faf.12438
https://doi.org/10.1073/pnas.2100695118
https://doi.org/10.1073/pnas.2100695118
https://doi.org/10.1016/j.marpol.2023.105806
https://doi.org/10.18357/kula.148
https://doi.org/10.18357/kula.148
https://open.library.ubc.ca/cIRcle/collections/ubctheses/24/items/1.0070785
https://open.library.ubc.ca/cIRcle/collections/ubctheses/24/items/1.0070785
https://doi.org/10.1016/j.ecolecon.2021.107038
https://doi.org/10.1016/j.ecolecon.2021.107038
https://doi.org/10.1002/eap.2051
https://doi.org/10.1002/eap.2051
https://www.int-res.com/abstracts/meps/v640/p189-200/
https://www.lenfestocean.org/-/media/assets/extranets/lenfest/len_little_fish_big_impact.pdf
https://www.lenfestocean.org/-/media/assets/extranets/lenfest/len_little_fish_big_impact.pdf
https://doi.org/10.1126/science.1098222
https://doi.org/10.1126/science.1098222
https://doi.org/10.1111/faf.12104
https://doi.org/10.1007/s10584-024-03682-w
https://doi.org/10.1111/faf.12516
https://doi.org/10.1111/faf.12516
https://doi.org/10.1002/pan3.10380
https://doi.org/10.1098/rstb.2022.0196
https://doi.org/10.1098/rstb.2022.0196
https://doi.org/10.1016/j.wss.2022.100116
https://doi.org/10.1016/j.wss.2022.100116
https://doi.org/10.69902/8f1075e8
https://ehprnh2mwo3.exactdn.com/wp-content/uploads/2021/01/Executive_Summary_English_Web.pdf
https://ehprnh2mwo3.exactdn.com/wp-content/uploads/2021/01/Executive_Summary_English_Web.pdf
https://ehprnh2mwo3.exactdn.com/wp-content/uploads/2021/01/Executive_Summary_English_Web.pdf
https://doi.org/10.1080/08920753.2019.1669099
https://doi.org/10.1080/08920753.2019.1669099
https://doi.org/10.1002/ecy.3060
https://doi.org/10.1186/2192-1709-2-7
https://doi.org/10.1111/faf.12755

	moffat_keshia_FishFish_2025_COVER.pdf
	moffat_keshia_FishFish_2025.pdf
	Inclusivity of Indigenous Knowledge Systems in Fisheries Management
	ABSTRACT
	1   |   Introduction
	1.1   |   Positionality Statement
	1.2   |   Background and Objectives

	2   |   Methods
	2.1   |   IKS: Implications for Terminology
	2.2   |   Document Selection
	2.3   |   Process for Developing Indicators of IKS Inclusivity
	2.4   |   The Indicator Suite
	2.5   |   Qualitative Analyses of IKS-Inclusive Documents

	3   |   Results
	3.1   |   Semiquantitative Indicators
	3.2   |   Qualitative Analysis
	3.2.1   |   Documents in Which Indigenous Peoples Were Included in Some Aspects of Research but Their IKS Was Not
	3.2.2   |   Documents With Limited IKS Contributions
	3.2.3   |   A Bright Spot for IKS Inclusivity: The Ecosystem-Based Rebuilding Plan for Pacific Herring in Haida Gwaii


	4   |   Discussion
	4.1   |   Conclusions and Recommendations

	Acknowledgements
	Conflicts of Interest
	Data Availability Statement
	Endnotes
	References



