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Abstract Effective management of ecosystems, natural re-
sources, and harvesting practices is essential for ecosystem
health and the sustainable use of marine resources. Although
the value, importance, and benefits of the incorporation of
indigenous knowledge, particularly of traditional ecological
knowledge into western science-policy decision-making have
been well recognized over the past few decades, suitable
mechanisms for collecting and incorporating indigenous
knowledge into policy level decision making are not yet well
understood. This study examines the Canadian government’s
assessment process for the American eel, Anguilla rostrata, as
well as the community level management process for the eel
fishery in Eskasoni First Nation, Cape Breton, Nova Scotia,
Canada. This case study allows for an exploration of the chal-
lenges arising from differing worldviews and possible mech-
anisms for meaningful integration of indigenous values into
governmental policy level decision-making.

Keywords Indigenous knowledge - Knowledge systems -
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Introduction

Effective management of ecosystems, natural resources, and
harvesting practices is essential for ecosystem health, and
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sustained harvesting (Chapin et al. 2009). Although the value,
importance, and benefits of the incorporation of indigenous
knowledge systems (IKS), particularly of traditional ecologi-
cal knowledge, into western science-based knowledge sys-
tems have been well recognized over the past few decades
(Berkes et al. 2000; Berkes et al. 2007, Houde 2007; Reo
and Whyte 2012; Simpson 2004; Whyte 2013), suitable
mechanisms for collecting and incorporating IKS into policy
level decision making are not yet well understood. As a result,
current natural resource management decision-making pro-
cesses in Canada, especially at the governmental and academ-
ic levels, are guided primarily by western science-based
knowledge systems.

The Mi’kmaq people of Eastern Canada, particularly those
of the Unama’ki district (Cape Breton Island, Nova Scotia),
have recognized the socio-ecological value to be gained by
adopting a “two-eyed seeing” approach to decisions affecting
natural resource management (Marshall 2004). This concept,
also referred to as Etuaptmumk, is described by Mi’kmaq
Elder Dr. Albert Marshall (2004) as ... learning to see from
one eye with the strengths of Indigenous knowledges and
ways of knowing, and from the other eye with the strengths
of Western knowledges and ways of knowing ... and learning
to use both these eyes together, for the benefit of all.”

Indigenous knowledge systems contain unique ways of
understanding ecological relationships intertwining biologi-
cal, spiritual, cultural, social, and management information
that could contribute to more informed decision making over
natural resources when coupled with western, science-based
knowledge systems. Developed over millennia of intricate
relationships between indigenous peoples and their territories,
IKS have been adapted and transmitted across generations
(Reo and Whyte 2012). Many Indigenous knowledge sys-
tems, including those of the Mi’kmagq, are interconnected by
nature but for the ease of conceptualization we will separately
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discuss five components: practice, beliefs, values, adaptation,
and transmission (Berkes 20006).

Using Mi’kmaq knowledge of the American eel, Anguilla
rostrata, each component of the knowledge system will be
introduced. Similar to the findings identified by Reo and
Whyte (2012) for the hunting practices of the Lac du
Flambeau Band of Lake Superior Chippewa Indians, the be-
liefs and values of the Mi’kmaq knowledge system form a
moral code and give a framework for determining acceptable
and non-acceptable eeling practices. Eeling knowledge has
been transmitted through generations by oral tradition and
observation, and adapted over time to the changing environ-
ment and socio-economic landscapes. This has resulted in a
continual accumulation of communal knowledge about the
American eel within the Mi’kmaq knowledge system.

The American eel has been important to the Mi’kmaq for
thousands of years for medicinal, subsistence, heath, social
and ceremonial as well as economic purposes (Davis et al.
2004). Over the past several decades, directed commercial
fisheries, habitat destruction and fragmentation from hydro
dams and other anthropogenic factors have led to the decline
in abundance and distribution of the American eel (G. Chaput
et al. 2014; Miller and Casselman 2014). This decline has led
the Committee on the Status of Endangered Wildlife in
Canada (COSEWIC) to recommend listing the American eel
as threatened, and has triggered consideration of a listing un-
der Canada’s 2003 Species at Risk Act (SARA). Aboriginal
people have the right to fish, hunt and gather for food, social
or ceremonial purposes, the right to self-governance, a legal
stake in resource conservation and management decisions,
and a responsibility to their territory and all of its inhabitants
(Wildsmith 1995). The implications of a threatened designa-
tion under SARA could significantly affect Mi’kmagq ability to
access the resource, maintain their relationship with the
American eel, and exercise their Aboriginal and Treaty rights
and responsibilities. This research uses a case study approach
to examine the COSEWIC and SARA assessment process for
the American eel, as well as the community level management
process of the eel fishery in Eskasoni First Nation, Cape
Breton, Nova Scotia. We explore the challenges arising from
differing worldviews and possible mechanisms for meaning-
ful integration of indigenous values into governmental policy
level decision-making.

Knowledge Systems

A knowledge system held by a community, whether indige-
nous, scientific, or local fishing community, is the system by
which knowledge is developed, accumulated, and adapted
over time (Carm 2014). Knowledge is expressed through the
five components of the system: transmission, practice, beliefs,
values and adaptation (Fig. 1). Knowledge is transmitted
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Fig.1 Conceptual model illustrating each of'the six parts of a knowledge
system and how they are interconnected

through conversations, stories, observation, participation,
body language, writing, and facial expressions, influenced
by language and location. The practice component occurs in
the practical application of knowledge, finding best practices
over time to achieve objectives. Beliefs provide reasoning for
choosing one practice over another. Along with the values,
beliefs act to provide a moral code that distinguishes right
and wrong (Reo and Whyte 2012). Knowledge systems are
dynamic, constantly adapting as events ranging from local to
global impact the environment of knowledge holders (Battiste
2005).

Mi’kmaq Knowledge Systems

The ultimate source of knowledge for many indigenous peo-
ple is the land itself (Simpson 2014; Turnbull 2009; Wildcat
et al. 2014). Some scholars have noted that while colonization
has systematically displaced many indigenous nations from
their homelands, their knowledge systems remain deeply root-
ed in their ancestral territories, intertwining spirituality, cul-
ture, beliefs, environmental knowledge, and social code into
practices in all aspects of life (Corntassel 2012; Wildcat et al.
2014). For the Mi’kmagq, this non-compartmentalized ap-
proach to knowing provides important ecosystem knowledge
and frameworks for thinking about natural resources
(Barnhardt 2005).

Indigenous knowledge has been defined and classified in
many ways, often referred to as aboriginal traditional knowl-
edge (Berkes and Henley 1997), traditional ecological knowl-
edge (Houde 2007; Reo 2011), or, in Mi’kmagq territory,
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Mi’kmaq ecological knowledge. Each term has different con-
notations and definitions, notably within different organiza-
tions or disciplines. This inconsistency further adds to the
difficulty of integrating indigenous knowledge into policy
(Whyte 2013).

Indigenous knowledge is commonly defined in rela-
tion to western knowledge and presented as a dichoto-
my, for example that indigenous knowledge is generally
trusting of inherent wisdom and is holistic while west-
ern knowledge is inherently skeptical and compartmen-
talized. Others note indigenous kinship with the envi-
ronment while a western knowledge system sees domi-
nance. For some as well, the dichotomy includes the
spirit being recognized in everything in a Mi’kmaq
knowledge system as opposed to a western knowledge
system that recognizes only humans as having a spirit
(Barnhardt 2005; Usher 2000). Although this dichotomy
can be useful for conceptualizing some of the differ-
ences between the knowledge systems, it should be rec-
ognized that indigenous knowledge is more than just the
binary opposite of western knowledge (Battiste 2005).

Within the Mi’kmaq knowledge system, two concepts pre-
dominate: Netukulimk, which recognizes that sustenance is
physical and spiritual, and that harvesting practices should
not foreclose on options for the next seven generations to
sustain themselves (UINR 2009); while M’sit No’kamag trans-
lates as ‘all my relations’ and acknowledges that Mi’kmaq
people are related to all those with whom they share their
territory. The concept acknowledges the spirit in all species
and implies reciprocal responsibilities.

Western Knowledge Systems

The scientific way of knowing, also referred to as science-
based knowledge (Kuhn 2012), is a systematic verification
process to test questions from observations and designed to
reduce bias (Hurlbert 1984). There are five key-components to
an experimental approach, (1) hypothesis, (2) design, (3) ex-
ecution, (4) analysis, and (5) interpretation. This approach,
also known as the hypothetico-deductive method or the scien-
tific method, defines the practice for the investigation of the
natural world and accumulation and transmission of knowl-
edge (Hassan and Hanapi 2013; Kuhn 2012; Weiss et al.
2013). The scientific method aims to produce empirical infor-
mation that can be repeatedly regenerated. These results are
generally transmitted in the form of a report, peer reviewed
journal article, or presentation at a discipline-specific
conference.

Western society often accepts scientific ideas above other
sources, considering science-based knowledge to be fully ob-
jective and indisputable (Longino 1990). Like all systems of
knowledge, scientific practices are governed by values and
beliefs (Longino 1990).

Research Site

Eskasoni First Nation, located along the Bras d’Or Lakes of
Unama’ki or what is now known as Cape Breton, Nova Scotia
(Fig. 2), is the largest Mi’kmaq community on the continent,
with a population of approximately 4000 and covers 36.4°km
(Eskasoni 2014a, b). The current location was established in
the 1940s following a centralization policy relocating
Canada’s Aboriginal people to specific locations. Like other
First Nations communities in Canada, a community-elected
Chief and Council govern Eskasoni.

The community of Eskasoni is involved in fisheries for
both commercial and subsistence, social and ceremonial pur-
poses. The community owns and operates a commercial fish-
ing company, which is the largest employer in Eskasoni,
employing 12 full time staff and 150 fishers, contributing
9.46 % of the community’s annual revenues (Eskasoni
2014a; FishWIKS 2013). Eskasoni is also home to the
Unama’ki Institute of Natural Resources (UINR), which rep-
resents the five Mi’kmaq communities of Unama’ki and was
formed to address concerns regarding natural resources and
their sustainability (UINR 2013).

Methods

This research addresses concerns raised by many indigenous
communities regarding their level of participation in research
activities by adopting a fully participatory approach (Battiste
2011; Castleden et al. 2008; Simpson 2004; Smith 1999). We
consider a participatory approach to have as its core philoso-
phy inclusivity and recognition of the value of engaging com-
munities into the research process, with the intent of providing
something that will be useful to the community (Cargo and
Mercer 2008; Cochran et al. 2008). The community of
Eskasoni First Nation, including members of the Band
Council, commercial fishers and representatives from UINR
have been instrumental in the development of both the re-
search focus and methodology of this research.

Interviews were conducted during the summer of 2014
with two groups of participants - Eskasoni First Nations eel
fishers and federal government management representatives
involved in the assessment process under SARA and
COSEWIC.

Eskasoni Eel Fishers

All fishers from Eskasoni with past or present involvement
in the eel fishery were invited to participate in this re-
search. Thirteen open-ended interviews focused on infor-
mation regarding timing, fishing practices, numbers har-
vested, perception on stock status over time, purpose for
fishing and how knowledge is acquired and shared. All

@ Springer



Hum Ecol

New Brunswick

Prince Edward Island

oMoncton

°
Saint John

Nova Scotia

’Hilifax

Canada
USAL Adenvic Ocean

"

Unama'ki

(Cape Breton)
Wagmatcook .Svdncy
A
Véaycobah A
‘ . Membertou
’ A . Eskasoni
Potiotek

Atlantic Ocean

Miles
r T T  — | T T T 1
0 25 50 00
f T T T T T T T 1
0 50 100 200
Kiometers

Fig. 2 Map showing the location of Eskasoni First Nation on the Bras d’Or Lakes, Cape Breton, Nova Scotia (Source: www.cdc.gov/pcd/issues/2012/

12_0039.htm)

interviews were recorded, transcribed and the responses
coded manually. Fishers ranged in age between early 20s
to mid-70s and only one was female. Eelers responses
were commonly in the form of a story.

During the interviews, participants were also invited to
indicate areas where eeling took place on maps. Nine partici-
pants shared their knowledge regarding fishing locations.
Maps were then digitized using Arc GIS and areas were
outlined with polygons. A generalized approach was purpose-
ly taken when digitizing the mapping data at the suggestion of
the community to protect individual fishers as well as the
community.

Governmental Respondents

Five governmental participants involved in the SARA and
COSEWIC process for the American eel agreed to be
interviewed using open ended questions. The responses
centered around the process used to manage eels, the orga-
nizational and legal requirements to collect and use
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aboriginal traditional knowledge, constraints and opportuni-
ties affecting the use of aboriginal knowledge, awareness of
implication of restricted harvesting of American eel on
Mi’kmaq communities and the current relationship with
the Mi’kmaq regarding eel management.

The Case Study

To examine how indigenous knowledge is incorporated
into policy level decision-making, we have chosen a
case study approach that allows the scope of the re-
search to be narrowed while still taking an in-depth
look at the problem (Tellis 1997; Yin 2013). This re-
search explores the Canadian governmental COSEWIC
and SARA processes to assess the status of the
American eel. The following sections outline various
aspects of the case study, providing a unique perspec-
tive on differing worldviews and how they affect policy
level decision-making.
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The Mi’kmaq People and Eels

Mi’kmaq have developed deep and reciprocal relationships
with species that inhabit Unama’ki. Of particular interest for
this study is the relationship between the Mi’kmaq and the
American eel or Kataq. Eels have not only been an important
source of food and nutrition for many Mi’kmaq people but are
also socially, medicinally, economically, spiritually, and cul-
turally important. Eels have the ability to bring a community
together through fishing and feasting activities and they have
been shown to be important in the strengthening of commu-
nity bonds (Weiler 2011). The depth of the Mi’kmaq people’s
relationship with the eel is illustrated through legends, art,
petroglyphs, numerous technologies for harvesting, ceremo-
nies, and social events (Davis et al. 2004).

Legal Landscape

Eels have also played an important role in Mi’kmaq people’s
efforts to have their inherent and treaty rights recognized by
the Canadian government, specifically in the iconic and sig-
nificant 1999 Marshall Decision (R. v. Marshall 1999).
Donald Marshall Junior was arrested in August of 1993 for
fishing and selling eels without a government-issued license.
This event sparked a lengthy court battle and ultimately the
tumultuous readmission of the Mi’kmaq people into the fish-
ing industry by recognizing the treaty right of Mi’kmaq and
Maliseet peoples to participate in the commercial fisheries and
to obtain a moderate livelihood (Davis ef al. 2004; R. v.
Marshall 1999; Wicken 2002). In addition to the Marshall
Decision, in the 1990 Sparrow Decision Supreme Court of
Canada acknowledged that Aboriginal people’s inherent right
to harvest resources for food, social and ceremonial purposes
takes precedence over all other uses of the resources (commer-
cial or recreational), with the exception of conservation (DFO
2013; Sparrow v. the Queen 1990; Wildsmith 1995). The
Sparrow Decision was also integral in ascertaining
Aboriginal peoples’ legal right to be consulted by the Crown
when there is the possibility of infringement on Aboriginal
rights.

American Eel

The American eel (Anguilla rostrata) is a catadramous species
of eel distributed widely along the western Atlantic Ocean,
primarily along coastal areas, as well as the inland rivers and
lakes of Eastern North America (Jessop 2006). American eels
are semelparous, having only one reproductive event (Chaput
et al. 2012). Much of their life is spent in the lakes, rivers, and
estuarine environments. They migrate only after sexual matu-
ration the thousands of miles to the Sargasso Sea to spawn
(Miller and Casselman 2014), although the exact location of

spawning remains a mystery (Jessop 2006; Miller and
Casselman 2014).

Populations of American eel have been in decline since the
1950s (COSEWIC 2011b). Potential threats to eels include
climate change, further hydroelectric development, and effects
of stocking programs. Among current threats, fishing and
dams have been identified as having the largest impact
(Schuegraf, Dowd 2007). As eels are semelparous, all pre-
spawning eel deaths reduce reproductive capacity. Further
contributing to the complexity of eel management, targeted
fisheries for the American eel takes place over different stages
of'the life cycle, from juveniles to mature adults (Chaput ez al.
2012).

Eels and COSEWIC and SARA Processes

The Committee on the Status of Endangered Wildlife in
Canada (COSEWIC) was established in 1977 as an inde-
pendent body of scientific experts tasked with identifying
species that are at risk in Canada (COSEWIC 2014;
SARA 2008). COSEWIC is not mandated to take into
consideration economic, political, or social factors during
evaluations. In 2003, the establishment of Canada’s
Species at Risk Act (SARA) legally designated
COSEWIC as an advisory body to the government and
established the Aboriginal Traditional Knowledge Sub-
Committee (ATK SC) within COSEWIC (SARA 2008).
COSEWIC can assign species to various “risk categories”
including extirpated, endangered, threatened or special
concern (COSEWIC 2011a). Once the recommendation
from COSEWIC has been accepted by the government,
the species can qualify for legal protection and recovery
planning under SARA, pending further assessment and
evaluation of economic, political, and social factors
(COSEWIC 2014).

In April 2006, the American eel was designated as a species
of “special concern” by COSEWIC (COSEWIC 2011b). The
population continued to decline and in May of 2012, the status
of'the American eel was reevaluated, and was found to be ata
higher risk. As of May 2012, the American eel is listed as
threatened (COSEWIC 2011b; SARA 2014a).

Given that conservation takes precedence over all catego-
ries of fishing, the designation of eels with threatened status by
COSEWIC and the consideration for listing eels under SARA
may have implications for both the food, social and ceremo-
nial and commercial eel fisheries. However, the potential im-
plications for such a listing have yet to be laid out to
Aboriginal communities (Denny and Paul 2012). Despite the
presence of an Aboriginal Traditional Knowledge sub-
committee on COSEWIC, some Aboriginal organizations
have voiced concerns that meaningful and significant
Aboriginal input had not been incorporated into the process
(Schuegraf, Dowd 2007).
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Mi’kmaq Approach to the Eel Fishery

Reflecting the components of the knowledge system (Fig. 1),
the results from interviews with Mi’kmaq fishers are first pre-
sented below, followed by a discussion of the findings.

Fishing Practices, Values and Beliefs

Fishers eeling experience ranged from two to 60 years. The
majority began eeling in the summer between the ages of eight
and 12, and were taught by family members. The first two or
so years of eeling were spent observing others after which
time interviewees spoke of eventually wanting to try for them-
selves and simply picking up a spear one day. A few of the
participants who were not taught to eel by a family member
spoke of hearing stories of eeling from family or friends and
eventually being offered or seeking a friend to teach them or
teaching themselves.

Eeling takes place throughout the year. In the summer and
fall, eeling is generally done from a boat with a lantern at
night, using a summer spear to catch the eels. Some eelers fish
from a dock or wade into shallow water. While some men-
tioned nets, all use spears, although there is variation in spear
design (Fig. 3a, b). Some of the younger eelers have
experimented with new methods of catching eels, such as
diving with a spear and flashlight wrapped in a plastic bag,
or Hawaiian sling (a tiny slingshot spear gun).

In the winter, eeling occurs near the shore, and is limited by
the presence of good ice. Eelers cut a hole in the ice using an
axe or chainsaw, and using a winter spear (Fig. 3¢c), they me-
thodically circle the hole searching the unseen muddy bottom
with their spear.

Eeling trips occur for a variety of reasons, but generally are
initiated by the need for food and the right weather conditions.
One eeler recalled how his father used to go eeling when a
community member died and would make Katagaboul (eel
soup) to bring to the wake. He expressed concern over the loss
of this tradition and the implied a lack of respect for deceased
community members.

Fig. 3 Handmade eeling spears
for summer eeling (a & b) and
winter eeling (c¢)

@ Springer

The connection between practice, values and beliefs among
Aboriginal eelers highlights how knowledge is transmitted
and adapted over time (Table 1). For example, by undertaking
a period of observation, eelers show respect for the eel as well
as the oral tradition. Through this period of observation, the
concept of M’sit No’kamagq is expressed and eelers learn pa-
tience, respect for the eel, proper eeling techniques, and how
to identify and respect place. The proper eeling technique
during summer helps ensure the survival of an escaped eel
by targeting the tail, thereby avoiding critical internal organs
and fatal injury. The observation period also illustrates how
eelers value the transmission of knowledge through oral tra-
dition (i.e., stories), observation, and experiential learning.

The values of kinship and generosity are demonstrated in
the way eelers transmit knowledge, distribute harvest, and
interact during eeling trips. All eelers had either been taught
to eel or had been told stories about eeling by a family mem-
ber. Similar to findings in other Nations (Reo and Whyte
2012), eeling trips were largely initiated by family members,
community, or elders’ requests for eels. Nonetheless, demand
must be consistent with Netukulimk and influences the number
of eels harvested. While all eelers spoke of valuing the ability
to share eels with elders, family, or other community mem-
bers, some of the older eelers spoke of fishing as a time for
relaxation and reflection to connect with nature.

At the same time, although there is a great deal of respect
for eels and place, there is also a great deal of fun and humour.
The Mi’kmagq people are known for their humour and exhib-
ited this during interviews and eeling trips by telling funny
stories of their misadventures, teasing eelers who missed, or
mistook a stick for an eel. This sense of the humour displayed
by eelers demonstrates the depth of camaraderie that takes
place during eeling trips, and the joy that eelers get from their
relationship with the eel, place, their family, and their commu-
nity. As in many indigenous communities, eel fishing in
Eskasoni facilitates the transmission of knowledge through
oral tradition, maintains community bonds, and instils young
eelers with social values such as kinship obligations and
generosity.
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Table 1

Various Eskasoni Mi’kmaq eeling practices and the associated community beliefs and values

Eeling practice

Community beliefs

Values expressed

Sharing eels with elders, family, and community members

* Share with those who cannot eel for themselves

* Showing respect for Elders

Undertaking a period of observation before eelers begin to eel

* Learning how to identify habitat
* Patience

Deciding to leave the commercial eel fishery

Using spears over nets

* Proper skills are needed so eels will not get harmed

» Commercial fishery is hurting eel populations

* Nets catch too many eels

* Only take what you need

Keeping all eels caught during winter spearing

Not fishing or only taking enough for the elders during
years of low populations

Visiting eeling sites only once in a cycle

* Avoid too much pressure on the eels

Being extremely selective during summer fishing,
only taking the “good sized ones”

« Eels will die if you put them back, it is wasteful

* Not right to eel when population are low
« Still want to respect elders

* Avoid overexploitation

* Leave the smaller eels to have a chance to
grow and reproduce

* Kinship

* Reciprocity

* Generosity

* Respect for the eel
¢ Oral tradition

* M’sit No’kamagq

* 7 Generations

* Netukulimk

* Respect for the eel
* Netukulimk

* Respect for the eel
* M’sit No’kamagq

* 7 Generations

* Netukulimk

* Relationship with territory
* Respect for place

* Netukulimk

* Respect for the eel

Language and Interaction with Place

Unlike many Mi’kmaq communities in Nova Scotia that have
a limited understanding of the Mi’kmaq language, the com-
munity of Eskasoni has been implementing a language immer-
sion program in its educational system for the past 15 years
and has become the largest Mi’kmag-speaking community in
Atlantic Canada (Beswick 2013).

Eelers felt that including a list of critical eeling words
would help to capture the connection between language and
eeling knowledge (Table 2). For the eelers, it was not enough
to document words but their significance should be under-
stand and they should be used as a means of sharing of knowl-
edge via language.

Interactions with Place

Mi’kmaq knowledge is place-based, generated with and from
their territory (Barnhardt 2005). The maps drawn by eelers
illustrate how they interact, move within, and use place.
Three categories of use were examined - summer eeling, win-
ter eeling, and place of their first eeling trip.

Summer eeling was identified in six areas in the Bras d’Or
Lake (Fig. 4). Some eelers identified places that had tradition-
al eeling grounds for their family for hundreds of years. Other
eelers identified places they had discovered or been shown
based on habitats, such as muddy bottoms or eelgrass. Due
primarily to more favourable weather, summer eeling has the

Table2 Mi’kmaq words relating to eels or eel fishing and their English

definitions, gathered during interviews with eelers in Eskasoni First Nation

Mi'kmaq word Definition

Nkioql Eel spear for summer

Sum’kwati A pole for eeling made from black spruce

Kataq Eels

Katew A single eel

Sagsikwemk Eeling at night using a light, the action of spearing

Katewapu Eel soup or eel stew

+pgasaw A bigger eel with more meat, big enough to bake
it, preparation of dried eel

Pqwi’kn Hole

Kate’j Baby eels or little eels

Kata’skw Eelgrass

Skmoqn Mucus or slime on a eel

Welpaqawipk Calm

Wri’just’'napagsi’t ~ Wind makes calm water un-clear

Kate’kemk Catching eels

N’atuwagn Eel spear for winter

L’natkw Black spruce

Mejikapua’q Dirty murky water

Pags+m+n Cutting along the back bone to open eel up to bake

Siskuwik Muddy soft bottom

Kato’mo Eel oil

Wasognmaqn Lantern or touch

Wasapa’q Crystal clear water
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largest distribution across the Bras d’Or Lake with a large
amount of activity focused along the shores.

Winter eeling was identified in four areas in the Bras d’Or
Lakes (Fig. 5). Like summer eeling spots, many areas had
been traditional family eeling grounds for hundreds of years.
Some potential winter eeling spots were found during summer
eeling trips, and marked in relation to a unique tree or other
landmark.

Only one area in the Bras d’Or Lakes, along the shores of
the community, was identified as where eelers experienced
eeling for the first time (Fig. 6). Three sub-areas were identi-
fied, known to locals as the beaches, John Paul’s Lane, and
Goat Island and surrounding islands.

The identification of all eeling locations handed down for
generations signalled the intergenerational relationship with
territory. This awareness facilitates the eelers’ ability to detect
changes in their environment through observation and to re-
spond to these changes. Eelers felt reciprocity to both eels and
to place and this was reflected in their practice of visiting sites
only once within a cycle (Table 1). Unlike a fixed closed
period common to governmental management responses, this
self-imposed cycle for each eeler was different, generally
ranging between a year and 5 years. This response to the
decline in eel abundance was rooted in Netukulimk. Eelers,
regardless of age or having children, spoke of wanting to
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Fig. 4 Map of Bras d’Or Lakes summer eeling areas identified by Eskasoni eel fishers

make sure that the eels would be around for the next seven
generations due to the important lessons it can teach about
respect and the environment.

Adaptation to Population Decline

Based on an observed decline in their catch from “buckets
full” to at most a dozen eels, the majority of respondents stated
that there are far fewer eels today than when they started
eeling and described eeling as “very much in trouble.” Many
respondents felt that commercial fishing for eels had caused
the decline of populations, and some voiced specific con-
cerned with the elver fishery.! Several participants shared their
anger and frustration with the non-native elver fishery and that
it is allowed to continue when the eel population is so low.
Development was also identified as a potential cause of de-
cline, specifically new roads, bridges, a causeway and cot-
tages built too near the lakeshore. It was felt that these new
developments destroy habitat, act as barriers restricting eel
movement, and create stress for the eels that prevents them
from settling.

! The Department of Fisheries and Oceans manages the eel fishery in two
groups, the adult eel fishery and the elver fishery, which is directed at eels
under 10cm in length (Chaput et al. 2014).
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Values are also expressed in the various adaptations eelers
have made in technique, technology, and fishing habits. In
addition to refining the technological aspects of fishing during
different seasons through spear design aimed at minimizing
escape once speared (Fig. 3), seasonal adaptation to eel man-
agement is reflected in the acceptable size of harvest. In the
summer, there is generally a set number that is acceptable (a
dozen or so per trip), while in the winter it is acceptable to take
as many as one can get. Furthermore, in the summer, it is not
acceptable to harvest small eels, while in the winter it is an
unofficial rule that eelers keep all the eels harvested, regard-
less of size. These adaptations, based on M’sit No’kamagq,
reflect eelers’ respect for the eel and a deep understanding of
the cycles of their territory.”

Commercial Eel Fishing

Only two respondents indicated that they had been involved in
the commercial eel fishery, and both had since chosen to leave
because of concerns about the eel population decline. The
majority had never been involved in the commercial eel fish-
ery or ever sold eels. Some shared strong moral objections to

2 There are different dishes for different sizes of eels, so whatever eelers
catch they are able to use. Large eels are baked, and smaller eels are used
in soup or stew.

areas identified by Eskasoni eel fisher

the commercial fishery, feeling it was disrespectful to sell eels.
While they acknowledged commercial eeling takes place
within and outside the Bras d’Or lakes, they noted that com-
mercial fishers are primarily non-indigenous and target the
lucrative elver fishery, which, along with habitat destruction,
they consider to be a significant factor influencing the decline
of the species and impacting their ability to harvest eels for
food, social and ceremonial purposes.

Canadian Governmental Approach to the Eel
Fishery

Management officials interviewed described the decision-
making process to list the American eel under the Species at
Risk legislation that begins with the release of the general
report on the status of wildlife species in Canada, which is
prepared every 5 years (Fig. 7). This report identifies species
requiring further assessment by COSEWIC. COSEWIC con-
sists of 10 Species Specialist Subcommittees and the ATK SC
(COSEWIC 2014). Each subcommittee is co-chaired and has
members from each of the 10 provincial and three territorial
wildlife agencies, four federal agencies (Canadian Wildlife
Service, Parks Canada Agency, Department of Fisheries and
Oceans, and the Canadian Museum of Nature) and three non-
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government science members (COSEWIC 2014). The Fresh
Water Fish subcommittee conducted the assessment for the
American eel.

The ATK SC may provide both solicited and unsolicited
input to support the specialist sub-committees in their assess-
ments either in the form of a source report or an assessment
report, depending on the amount of indigenous knowledge
available and the significance of the species to indigenous
communities. Additionally, the ATK SC can create its own
prioritized list of species for consideration and provide recom-
mendations based on their significance to native communities.

Following the submission of the ATK report to the sub-com-
mittees, the respective status reports are provided to the voting
members of COSEWIC, comprised of all co-chairs of the 10
sub-committees. All voting members review each status report
and vote on the appropriate listing for the species. The American
eel was last assessed in 2012 and COSEWIC recommended that
it be listed at threatened under the SARA (SARA 2014b).

Upon receiving the listing recommendation, the Minister of
Environment can list the species immediately, undergo a nor-
mal listing process, or as in the case of the American eel,
undergo an extended listing process. The extended listing pro-
cess can include a recovery potential assessment, management
scenarios, consultation, and a socioeconomic assessment
(DFO 2014). In the case of the American eel SARA assess-
ment, the lead region is the Department of Fisheries and
Oceans (Gulf Region), which is responsible for making the
listing recommendation to the Minister of Enviornment.

Eel Fishery Management

In eastern Canada, there are three general categories of eel
fishing: commercial, Aboriginal (food, social and ceremoni-
al), and recreational. The federal Department of Fisheries and
Oceans regulate all management decisions, licenses, quotas,
gear restrictions, and fishing areas. Both the commercial and
recreational eel fisheries operate under licenses and quotas.
Management respondents confirmed that eels are fished using
various methods including spears, pots, weirs, nets, long lines,
traps and rod and reel (COSEWIC 2011b). The eel fishery is
managed as two different fisheries, an elver fisher and an adult
eel fishery. The recreational eel fishery is also divided into two
fisheries, pots (which is being phased out) and other gear such
as spears. Recreational eelers are allowed to harvest a maxi-
mum of 10 eels per day with spears, and all eels harvested
must be a minimum of 35 cm long (Ford, personal communi-
cation, 2014). There are approximately 10 commercial com-
munal (Aboriginal) eel licenses in the Maritime Region.
However, while this study identified that commercial eeling
is not occurring in Eskasoni, it could not be determined which
of those licenses are currently active.

The food, social and ceremonial fishery is managed sepa-
rately from the commercial and recreational eel fishery under

Aboriginal Fisheries Strategy agreements between the
Department of Fisheries and Oceans and the First Nations
communities. While all communities have licenses, there are
no individual licenses or quotas. Eel fishing takes place over
many different habitats and throughout the entire year (Weiler
2011).

As indicated by management respondents, the Canadian
governmental approach to eel fishery management and con-
servation is based on science-based knowledge, governmental
processes, and mandates that stem from legislation. As such, it
employs a bureaucratic top-down approach that values com-
partmentalization and order. For example, the commercial el-
ver fishery and adult eel fishery are managed by separate
sectors from the food, social and ceremonial fishery, and the
assessment status of the species is done by two different orga-
nizations. The ultimate objective of this approach is to main-
tain the population so that harvesting can continue.

Discussion

Information from interviews with indigenous fishers, advisors
and managers for the governmental process affecting the sta-
tus of the American eel provided valuable insights into how
the different knowledge systems influence decision making
and the extent to which indigenous world views are incorpo-
rated into the process.

Comparing indigenous and governmental approaches
to the eel fishery

We identified differences in values between indigenous
(Mi’kmaq) and governmental approaches to the eel fishery.
The Mi’kmaq knowledge system is underpinned by values
related to kinship, sustainability (Netukulimk, Msit Nokoma,
seven generations), respect for the eel and place, and generos-
ity. This contrasts with the governmental approach, which is
underpinned by a western scientific worldview that values
process, science-based knowledge, compartmentalization,
economic benefits and conservation. The Mi’kmaq approach
also suggests an intertwining of management with the prac-
tices, stories, and social norms of the community while the
governmental approach seeks legitimacy in mandates and pro-
cesses stemming from legislation.

While both knowledge systems value the conservation
component of sustainability, the definition, objectives and
rules for a sustainable eel fishery differ. Non-indigenous com-
mercial and recreational fishers look to the government for
management rules and harvesting guidance. However, indig-
enous eelers indicate they would voluntarily stop eeling and
participate in monitoring and recovery initiatives if that se-
cures the ability of present and future generations to maintain
their cultural connection to the species.
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Challenges to Incorporating IKS into Eel Fishery
Management Decision-Making

Respondents involved in the governmental process identified
anumber of challenges for incorporating IKS into the decision
making process that fall into three categories: logistical, con-
ceptual, and communication.

Logistical challenges

All governmental respondents identified the lack of an
existing process guiding the actual collection and incorpora-
tion of IKS as a significant barrier for its inclusion into advi-
sory and governmental reports, processes, and decision-mak-
ing. Despite the presence of the ATK SC within COSEWIC,
there appears to be considerable confusion both inside and
outside this sub-committee on the collection process to be
followed and the expectations for incorporating Mi’kmaq
knowledge within COSEWIC. Respondents acknowledged
that there are many challenges affecting the development of
such a process as the complex nature of traditional knowledge
and diversity of the many Aboriginal Nations and groups in
Canada make it difficult to develop a “one size fits all” ap-
proach. Additionally, the lack of capacity within their own
governmental organizations to undertake the development of
such a process was highlighted.

Ownership of data presents a second major challenge.
Participants identified legal, ethical and logistical concerns
that arise with the inclusion of Mi’kmaq knowledge into re-
ports and processes. Once such knowledge is included into a
report and released to the public, there is no mechanism to
protect its ownership and monitor what is done with it.

The challenges of working with limited time and money
were identified by all advisory respondents, who are mostly
in academia. Limited time and funds necessitate the collec-
tion of ITK from previous publically available information,
mostly found on websites or in reports. Primary collection
of traditional knowledge data from communities for every
relevant species assessed by COSEWIC and SARA is
viewed as unrealistic with current budgets. Thus trade-offs
need to be made between the numbers of species that can
be assessed, compared to primary data collection. These
compromises can create moral and ethical dilemmas for
regulators and COSEWIC advisors. In contrast, the major-
ity of Aboriginal eelers felt more time should be spent
talking to them about management approaches, while others
spoke of feeling like the ‘scapegoat’ being blamed for the
decline of fish populations for many species. While this
sense of being blamed could lead to unwillingness by some
to collaborate with managers and advisors even if funds
and resources were made available, our research findings
suggest that the significance of the species to the Mi’kmaq
could be a key factor in overcoming this distrust.

@ Springer

Conceptual challenges

Many of the participants involved in the governmental
process had difficultly explaining how and where ab-
original knowledge fits into the COSEWIC and SARA
assessment reports. Many easily saw links between tra-
ditional ecological knowledge and the assessments but
the cultural and spiritual aspects were much more diffi-
cult to place. The phase “there is no place for it” in
reference to the cultural and spiritual components of a
Mi’kmaq knowledge system and COSEWIC, as well as
within other parts of the process was used repeatedly
during interviews. The ongoing negative consequences
of this approach are exemplified in the differing inter-
pretation of the behaviour of Aboriginal eelers and non-
aboriginal eelers with respect to catches during winter.
In the former case, the cultural practice required the
taking of all eels caught due to the inability of the
fisher to see the fish and respect for the eel in giving
its life, while in the latter, only eels above a given
length were kept according to management require-
ments. This perpetuates the perception of wastage held
by Aboriginal fishers of non-native fishers and a general
feeling by the former that management is not account-
ing for the cultural aspects of Mi’kmaq knowledge. On
the other hand, non-native fishers perceive Aboriginal
fishers as ignoring conservation objectives by keeping
under-sized eels during winter.

Concepts such as time and resources and their socioeco-
nomic consequences are also interpreted differently. Many of
the governmental participants recognized these differences in
interpretation as a challenge when working with Aboriginal
communities and organizations and some appreciated the dif-
ficulties this poses in taking into account the socioeconomic
and cultural implications for the Mi’kmaq of a specific listing.
For example, managers and politicians operate within a rela-
tively short and finite timeframe, while indigenous communi-
ties generally operate on a much longer timescale, referring to
the next seven generations when discussing management of
the eel.

Communication Challenges

The use of different languages or the interpretation of
words in the same language was a commonly identified
challenge among participants. Additionally, all partici-
pants spoke of mistrust between indigenous communi-
ties and government, or organizations affiliated with the
government, and attributed historical trauma as the seed
of this mistrust. Interestingly, the majority of govern-
mental respondents identified a gap in their own educa-
tion that had omitted the historical traumas faced by
indigenous people in Canada, and subsequently having
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to educate themselves. This increased awareness was
considered instrumental in building respect, a key com-
ponent for improving the relationships between their or-
ganizations and Aboriginal communities.

Members of COSEWIC noted the hesitancy of ab-
original groups to share information during the consul-
tation phase resulting in concerns being raised in re-
sponse to the Committee’s report after its publication.
This may be due to previously mentioned intellectual
property concerns and the perception of COSEWIC as
a governmental organization despite its arms-length ad-
visory nature. However, it is also likely due to the na-
ture of information COSEWIC considers appropriate for
the assessment, leading to an apparent dismissal of
knowledge based on the Mi’kmaq knowledge system.
Ultimately COSEWIC would like to increase awareness
and trust with indigenous communities to build oppor-
tunities for communication at the beginning of the as-
sessment process. However, respondents recognized that
funding, time limitations and the required format of the
information would delay this occurrence.

Finally, the perception as well as the interpretation of terms
such as aboriginal traditional knowledge, indigenous knowl-
edge or indigenous knowledge system by resource managers
and policymakers impact how they are incorporated into pro-
cesses (Weiss et al. 2013). In Canada, the term as used by
government and their advisors is aboriginal traditional knowl-
edge. Our research identified many different definitions, un-
derstandings, and comfort levels with this term by members of
these organizations. We also found that traditional ecological
knowledge is generally the first thing that comes to mind for
many involved in the governmental process. The challenge
arises since traditional ecological knowledge is limited to de-
scribing knowledge about the environment and does not in-
clude the cultural, spiritual, or management facets of the
Mi’kmaq knowledge system, which is essential in order to
meaningfully incorporate Mi’kmaq knowledge into decision-
making.

Although the National Aboriginal Council on Species at
Risk (NACOSAR) and Aboriginal Fund for Species at
Risk (AFSAR) were not mentioned in any of the inter-
views, they were identified in the literature as playing
potentially important roles for the incorporation of aborig-
inal traditional knowledge into the process of eel manage-
ment. This lack of awareness of such potentially influen-
tial indigenous bodies among both governmental and
Mi’kmaq respondents in Nova Scotia is troubling and
may be due to the national rather than regional nature of
these entities or may simply be a reflection of the lack of
promotion on the part of the organizations. The Aboriginal
Fund for Species at Risk provides funding for species
recovery plans after their status has been approved by
the Minister of Environment. Its objective is to foster

“meaningful collaboration with Aboriginal people and or-
ganizations in the implementation of programs under the
Species at Risk Act” (Canada 2014). The National
Aboriginal Council on Species at Risk was established
under the SARA, and its members are appointed by the
Minster of Environment to represent Aboriginal peoples of
Canada (NACOSAR 2014). The Council’s role is to pro-
vide advice to the Minister and to provide recommenda-
tions to the Canadian Endangered Species Conservation
Council (NACOSAR 2014). Both of these organizations
provide opportunity to incorporate indigenous world views
and knowledge into the process.

Benefits to Cross-Cultural Collaboration

Prior to contact, indigenous communities managed their
territories and natural resources using their own man-
agement framework embedded in their knowledge sys-
tems (Gratani et al. 2011; Simpson 2004; Turnbull
2009). Within the Mi’kmaq knowledge system, the in-
herent connectedness, long-term planning, and values
could contribute to current fisheries management and
promote long-term sustainability of eels. While attempts
have been made to put in place structures to incorporate
indigenous knowledge into the assessment of the status
of species in Canada, the management system for natu-
ral resources has very little meaningful incorporation of
indigenous knowledge systems into policy-level deci-
sion-making processes.

The adoption of the “two-eyed seeing” concept pro-
mulgated by the Mi’kmaq (Marshall 2004) may provide
opportunities for collaboration between the Mi’kmaq
and western scientific governmental management ap-
proaches to the eel fishery. While there are numerous
factors challenging the adoption of this shared approach,
its benefits may be substantial at both the operational
and strategic levels.

Strategically, it allows for a greater appreciation of two
different worldviews and facilitates reconciliation and
cross-cultural understanding of how these differences and
commonalities may influence and enhance decision-
making (Ens et al. 2012). Additionally, the inclusion of
indigenous knowledge systems into western processes
builds needed mutual respect and is responsive to the
spirit and content of the Canadian Constitution, existing
Treaties and rights and court decisions.

Operationally, benefits of including IKS into policy
level decision-making and science-based knowledge in-
clude but are not limited to the generation of baseline
assessments, improved monitoring and evaluation capac-
ity (Berkes 2006), innovations and improved practices
and enhancement of long-term planning (Ryan 2012).
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Recommendations to Improve Mi’kmaq Input
into American Eel Assessment

These recommendations on possible mechanisms for en-
hancing the use of Mi’kmaq knowledge in the govern-
mental assessment process on the status of the American
eel are built around a willingness by both the Mi’kmaq
communities and the federal government to increase the
level of meaningful communication to build and
strengthen relationships between each other and with
non-native eel fishers. Furthermore, it requires a willing-
ness on the part of the federal government to expand
the understanding of aboriginal traditional knowledge to
more than just its ecological component and to do this
by clarifying the legal context around which indigenous
knowledge is used to inform assessment level decision
making. This is essential as the absence of legal frame-
works creates legal, and ethical concerns for Aboriginal
communities as well as the governmental organizations
and advisors producing assessment reports.

Fisheries Management Recommendations

* Currently, the full understanding of a Mi’kmaq knowl-
edge system is not reflected in management decisions.
The practices of aboriginal eel fishers contain manage-
ment decisions, based on the indigenous values and
beliefs (Table 2). Currently the Department of
Fisheries and Oceans is in talks with various aborigi-
nal organizations to update the American eel Integrated
Fisheries Management Plan (IFMP) for the Maritimes
region. The plan is used by the Department to “guide
the conservation and sustainable use of marine re-
sources” (DFO 2010). The update (Table 3) provides
the opportunity to explore the complementarity among
the First Nations and western scientific approaches to

management while allowing for value systems and be-
liefs among the different knowledge systems to be
respected.

COSEWIC and SARA Process Recommendations

An in-depth examination of the COSEWIC and SARA pro-
cess identified seven distinct areas in the assessment of the
American eel that could lead to an increase understanding
and the incorporation traditional knowledge in the decision
making process (Fig. 8).

Within the three Aboriginal knowledge gathering
components of the process, ATK SC, National
Aboriginal Council on Species at Risk (NACOSAR)
and Aboriginal Funding for Species at Risk (AFSAR),
opportunities exist to use decolonized methods for the
collection of all components of traditional knowledge
(ecological, socioeconomic, cultural and spiritual) that
are reflective of the values and beliefs held within the
Mi’kmaq knowledge system. This sharing of knowledge
through ceremonial methods (e.g., talking circles) allows
for the interconnectivity inherent in indigenous ways of
knowing to be conveyed without having to adhere to
imposed colonial methodologies (Simpson 2004).
Scholars have argued that using decolonized methods
will build trust between aboriginal organizations and
communities, help to build and strengthen relationships,
and to empower aboriginal people and their cultures
(Smith 1999; Wilson 2008), which would be further
enhanced by including more aboriginal members on
these committees, as advisory boards were one of the
few identified examples where successful relationships
with Aboriginal communities or organizations had been
established.

Table 3 Management recommendations incorporating an IKS approach to the eel fishery

Eeling practice

Management recommendations

Sharing eels with elders, family, and community members
Undertaking a period of observation before eelers begin to eel
Deciding to leave the commercial eel fishery

Using spears over nets

Keeping all eels caught during winter spearing

Not fishing or only taking enough for the elders during years of low populations

Visiting eeling sites only once in a cycle

» Minimum FSC level ensured

* Courses for fishers which include Mi’kmagq cultural awareness
« Conservation objectives

* Gear restrictions

* Change to seasonal management for fishery
* Varying size limitation of seasonal periods

» Adaptive management
» Monitoring programs based on FSC needs

« Conservation objectives

Being extremely selective during summer fishing, only taking the “good sized ones” * Size limits for summer eeling
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Fig. 8 Opportunities in the COSEWIC and SARA assessment process to improve the incorporation of IKS

Of the three components, the ATK SC provides the oppor-
tunity to ensure all aspects of traditional knowledge are con-
sidered early in the advisory process undertaken by
COSEWIC. The latter two components serve to ensure the
continuous involvement and input of traditional knowledge
to inform the decision-making process of the Minister and
continued engagement in the development of recovery plans
once a decision has been made.

An additional three components centered around the recov-
ery potential assessment, consultation and socioeconomic
analysis all provide additional opportunities to expand the
discussion with aboriginal communities in terms of sharing
indigenous knowledge. These also represent areas where more
aboriginal input can be incorporated into the process through
membership on these information-gathering advisory
committees.

The seventh component aimed at developing manage-
ment scenarios for potential listing provides an excellent
opportunity to embrace IKS and the corresponding man-
agement responses into management scenarios and in
the updating integrated plan for the American eel.
Aboriginal communities already have adapted manage-
ment practices in response to observed decline in the
American eel and have indicated a willingness to limit
its exploitation. These management adaptations could
work to enhance sustainability of species and provide

added opportunity for cross-cultural understanding be-
tween the government and aboriginal communities.

Conclusion

Results from interviews with eel fishers from Eskasoni
First Nation show how the Mi’kmaq knowledge system
is interwoven into all aspects of the eel fishery and
management at the community level. This is in contrast
to the federal government’s approach to fisheries, which
is process intensive and compartmentalized. A number
of opportunities for incorporating Mi’kmaq knowledge
beyond its ecological component into the American eels
assessment process were identified. However, this re-
quires effort from both the First Nation communities
and the governmental organizations in overcoming lo-
gistical, conceptual and communication challenges.
While the differing world views underpinning the
Mi’kmaq and western scientific decision-making pro-
cesses currently result in frustration and distrust on both
sides, there is considerable opportunity in the manage-
ment of the eel fishery to use a “two-eyed seeing” ap-
proach. This acknowledgement of the values inherent in
both management approaches could, with a willingness
on the part of both parties, easily be reflected in
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specific management actions that are consistent with the
goals of both governmental managers and the First
Nations communities.
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