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Abstract Indigenous communities are increasingly tak-
ing the lead in river restoration, using the process as an
opportunity to re-engage deeply with their rivers, while
revealing socio-cultural and political dimensions of resto-
ration underreported in ecological and social science lit-
eratures. We engaged in collaborative research with rep-
resentatives from three Indigenous nations in the United
States, New Zealand, and Canada to explore the relation-
ship between Indigenous ways of knowing and being (i.e.,
“Indigenous knowledges”) and their restoration efforts. Our
research project asks the following: how are Indigenous
knowledges enacted through river restoration and how do
they affect outcomes? How do the experiences of these
Indigenous communities broaden our understanding of the
social dimensions of river restoration? Our research reveals
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how socio-cultural protocols and spiritual practices are
intertwined with restoration methodologies, showing why
cultural approaches to restoration matter. We found that
in many cases, a changing political or legal context helps
create space for assertion of Indigenous spiritual and cul-
tural values, while the restoration efforts themselves have
the potential to both repair community relationships with
water and empower communities vis-a-vis the wider soci-
ety. We show that restoration has the potential to not only
restore ecosystem processes and services, but to repair and
transform human relationships with rivers and create space
politically for decolonizing river governance.

Keywords River restoration - Indigenous knowledge -
Maori - Anishinaabe

Introduction

In 2011, members of the Grand Traverse Band of Ottawa
and Chippewa Indians held a ceremony at the site of the
soon-to-be removed Brown Bridge dam. The Tribe’s
involvement in the dam’s removal was motivated by the
need to care for “the lifeblood of mother earth” and to plan
for seven generations.! In 2013, across the border in Can-
ada, Walpole Island First Nation citizens marched to protest
the ongoing degradation of the St. Claire River, which car-
ries pollutants from upstream industries to their lands and
communities. Contemporarily, along the banks of the Wai-
kato River in New Zealand, M3aori communities come
together to participate in traditional river activities as they

! Derek Bailey, former GTB Chairman, https://www.youtube.com/
watch?v=i0eGjVqJTBs.
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have for many generations, thereby expressing their physi-
cal and spiritual ties to the Waikato.

These examples, and the relationships to rivers that
they embody, stand in contrast to prevailing society—river
relations, which reflect the idea that rivers are resources
to exploit for economic development (White 1995; Wor-
ster 1985; Tipa 2009). This view has justified damming,
diverting, and polluting rivers, resulting in widespread
impairment of their physical, biological, and chemical
characteristics (Graf 2001; Palmer et al. 2007), with nega-
tive consequences for both biodiversity and human security
(Bogardi et al. 2012; Vorosmarty et al. 2010).

River degradation has motivated the adoption of more
sustainable and adaptive management practices (Newsom
2009), among which are restoration efforts. Restoration
conventionally focuses on physical interventions to improve
river form and function, such as bank stabilization, chan-
nel reconfiguration, floodplain reconnection, fish passage,
in-stream habitat improvement, and dam removal/retro-
fitting (Arthington et al. 2010; Wohl et al. 2005, 2015).
While many of these efforts have been successful, concerns
remain about unclear priorities and uncertain approaches
(Lave 2012a; Small and Doyle 2012; Harman et al. 2012)
and the failure to fully include the “nonscientific commu-
nity” in project planning and implementation (Wohl et al.
2015, p. 5981), which has led to inadequate considera-
tion of the human dimensions of restoration (Naveh 2005;
Shackelford et al. 2013; McDonald et al. 2004; Eden and
Tunstall 2006). In the case of rivers, there is increasing
awareness of the need to focus on the cultural, political,
and economic processes that drive and complicate resto-
ration activities, underpinned by the realization that rivers
are always hybrids of nature and culture (Lave 2014; Wohl
et al. 2015; Fox et al. 2016).

Although the human dimensions of river restoration are
receiving more attention, we argue that there is an oppor-
tunity for a more in-depth and critical examination of this
trend. Specifically, we find that the human element has
been narrowly construed, privileging socioeconomic con-
cerns, such as financial arrangements, management sys-
tems, insurance, markets, permitting, human safety, and
recreational activities (see Lund 2015; Kondolf et al. 2008).
These considerations are important, but focusing on them
tends to reduce social dimensions to values that can be
“measured, modeled, and optimized” (Tadaki and Sinner
2014, p. 149), while neglecting cultural and spiritual under-
standings of rivers. Because such understandings frame
Indigenous people’s relationships to water and motivate
their stewardship responsibilities towards rivers (Arquette
et al. 2004; Mitchell 2013; McGregor 2014; Whyte 2016),
we wondered if spiritual and cultural dimensions might be
as important as physical interventions in Indigenous efforts
to restore rivers. To address this question, our research

@ Springer

focused on three Indigenous communities engaged in river
restoration. We asked the following: how are Indigenous
knowledges enacted through river restoration and how do
they affect outcomes? How do the experiences of these
Indigenous communities broaden our understanding of res-
toration, especially the social and cultural dimensions of
river restoration?

Indigenous knowledge and river restoration

In recent years, many Indigenous people have increasingly
taken leadership roles in river restoration.” Through their
efforts, these communities are both fulfilling stewardship
responsibilities articulated in ancient teachings such as cre-
ation stories and providing alternative models for weaving
together Indigenous and sustainability sciences (Johnson
et al. 2016). Place-specific meanings and familial conceptu-
alizations of human—water relationships are prominent fea-
tures of river restoration in Indigenous territories, where
rivers are viewed not only as natural resources to support
livelihoods, but are understood as ancestors and the source
of life itself (Te Aho 2009). As such, they are sacred and
central to the identities and cultures of Indigenous people.
A small but growing literature addresses the political,
cultural, and scientific dimensions of Indigenous people’s
participation in river restoration, finding that communities
benefit in multiple ways through the process (Cosens and
Chaffin 2016; Gosnell and Kelly 2010; Long et al. 2003;
Meurk et al. 2006; Muru-Lanning 2010; Morris and Ruru
2010; Holtgren 2013; Holtgren et al. 2014). Still, Indig-
enous communities are inadequately included in the plan-
ning and implementation of projects (von der Porten and de
Loe 2013), treaty rights are disregarded (McGregor 2014),
and there is often disregard for cultural values (Tipa 2009).
Importantly, consideration of spiritual and cultural issues
goes beyond simply including communities as stakeholders
or collaborators in restoration (van der Porten and de Loe
2013). Rather, the goal is to “embed long-term relations of
care” into notions of restoration (Salmond et al. 2014, p. 50;
Whyte and Cuomo 2016), healing both ecosystems and
communities in the process. Restoration along these lines
moves away from reductionist approaches and towards the
creation of space for personal narratives and “place-specific
meanings” (Tadaki and Sinner 2014, p. 141) that reflect the
“complex sets of relations [that] exist between humans and
non-humans” (Jackson and Palmer 2015, p. 134). In other

2 For example, the Penobscot Nation has overseen dam removal on
the Penobscot River, the Lower Elwha Klallam Tribe was instrumen-
tal in the removal of the Elwha dams, and the Klamath Tribes have
been key players in the Klamath Basin Restoration Agreement.
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Fig. 1 The author team and other community members engaging in their Indigenous knowledge exchange through field excursions to the sites of

river restoration

words, restoration has the potential to do more than just
restore ecosystem processes and services. It has the poten-
tial to become a “transformative project” (Salmond et al.
2014 50), which both repairs human relationships with riv-
ers and serves to resist the colonizing and capitalistic forces
that ruptured human-river relations in the first place (Col-
lard et al. 2015; Whyte 2016). Restoration for indigenous
communities is, therefore, also a deeply political project.

Methods: collaborative research through dialog
and exchange

Our research focused on Walpole Island First Nation
(WIFN) Ontario, Canada; Grand Traverse Band (GTB) of
Ottawa and Chippewa Indians, Michigan, USA; and Wai-
kato-Tainui, New Zealand. We chose these communities
because we had pre-existing relationships with each, they
are all actively involved in river restoration activities, and
we felt that a comparative study would strengthen our anal-
ysis. Our research process revolved around an Indigenous
knowledge exchange (Gearheard et al. 2006; Gearheard
2013) between representatives from the three communi-
ties accompanied by academic researchers. The community
collaborators acted as researchers in that they helped frame
research questions, determined the activities we engaged

in during our community/field visits, and aided in synthe-
sizing the lessons learned. The community collaborators
also acted as informants, sharing their experiences and
understandings associated with river restoration. The aca-
demic partners facilitated semi-structured discussions dur-
ing and after field visits, and added their own perspectives
to the research discussions. Thus, following Gearheard
et al. (2006) our exchanges were between Anishnaabe
and Maori communities as well as between Indigenous
community representatives, local researchers, and visit-
ing academic researchers. Our methodology also reflects
Indigenous-researcher “dialogic networks” (Davidson-Hunt
and O’Flaherty 2007; Berkes 2009), which actively engage
researchers and Indigenous community members as col-
laborators in processes of knowledge exchange, production,
and integration.

Our fieldwork was organized around multi-day site vis-
its to each of the three Indigenous communities, where we
spent time in each community’s sites of river restoration
and other places of socio-cultural and ecological signifi-
cance (Fig. 1). We co-determined research questions and
themes to help generate conversations in the field (David-
son-Hunt and Berkes 2010). Our fieldwork included par-
ticipation in each local host community’s relevant cultural
protocols and/or ceremonies. Participating in these cultural
practices served multiple purposes. First, our participation
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demonstrated respect for local customs. These practices
also helped our group begin its work “in a good way”, set-
ting the tone and focus of the conversations in a way that
was valued by the Indigenous collaborators. Additionally,
given the history of researchers working in Indigenous
communities and considering themselves the presumptive
“experts”, our participation in these practices helped to
equilibrate researcher—Indigenous community power rela-
tions (Smith 2012; Whyte et al. 2015). Each of the three
communities identified their own knowledge keepers, and
the communities’ ceremonies and speaking protocols cre-
ated a space within the research process for these knowl-
edge keepers to set the tone for our work together with
regard to norms and prerequisites to engaging in research
on Indigenous lands. Intermittently throughout the field-
work, we held semi-structured workshops and created
unstructured spaces for dialog, exchange, and problem
solving, both in and out of the field. We followed these
workshops with impromptu interviews with collaborators
from the three communities to gather specific examples,
insights, and stories regarding each of the communities.

Our team included members with a broad range of aca-
demic and practice-based expertise. The team comprised
tribal/first nation elected officials JC, MW, and TS from
GTB and CR from WIFN; elders and cultural leaders PN
from Waikato-Tainui, BW from WIFN and HB from GTB;
tribal program managers and administrators JW, AT, HP
and TR from Waikato-Tainui, AJ and JJ from WIFN and
FD and BF from GTB. Each of these participants has mul-
tiple roles in their respective communities and various
areas of knowledge. For example, CR is an active Anish-
naabe language revitalization advocate and fluent speaker,
and AT and JC have law degrees and specialize in tribal
policy analysis and formation. Academic partners included
NR who had pre-existing professional relationships with
representatives from each of the three Indigenous nations,
and whose research focuses on understanding Indigenous
knowledge and stewardship practices, DT who studies
Indigenous political traditions and worldviews and CF, a
geographer who focuses on river-basin conflicts and river
restoration.

Indigenous communities and their rivers

Each Indigenous community involved in our research has
different opportunities to enact Indigenous knowledge in
the river restoration process. Waikato-Tainui has significant
power to guide the restoration of the Waikato River, pri-
marily due to the 2010 Waikato River Settlement Claim,
which provides for their cultural and spiritual relationship
with the river, giving them the legal right and the economic
resources to protect and restore the river guided by
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Indigenous knowledge. The process is linked to the wider
political empowerment and cultural renewal of Maori in
New Zealand. The Grand Traverse Band (GTB) is a pri-
mary partner in a comprehensive restoration process
through the removal of multiple dams on the Ottaway
River.? In this case, changes in the legal and economic sta-
tus of the Tribe created the restoration opportunity, while
the process itself is reconnecting the community with the
river. For Walpole Island First Nation (WIFN), the
degraded St. Clair River continues to adversely affect the
health of the community, both physically and spiritually.
The community is working to heal itself and the river eco-
system through spiritual, political, and environmental
activities, despite being more economically and politically
constrained than the other two communities. While there
are differences in the experiences of each of the three com-
munities, in all cases they view spiritual and cultural heal-
ing as a prerequisite to restoring and reconnecting to their
rivers.

Waikato-Tainui and the Waikato River: reclaiming
rights to care for their ancestor

The Waikato River is New Zealand’s longest river. It runs
for 425 kilometers through the North Island, flowing from
the eastern slopes of Mount Ruapehu to the Tasman Sea
through Port Waikato, just south of Auckland (Fig. 2). The
landscape through which the river flows has been altered by
urbanization and agriculture, and the river itself is regu-
lated and fragmented by seven large dams. Many signifi-
cant cultural and historical sites have been lost or degraded
as a result of raupatu.*

The importance of the Waikato River to Waikato-Tainui
is difficult to overstate. For Waikato-Tainui, The Waikato
River is a tupuna (ancestor), which has mana (prestige)
and in turn represents the mana and mauri (life force) of
the tribe (Waikato-Tainui Raupatu Claims Waikato River
Settlement Act 2010). As an ancestral river, the Waikato
is an indivisible being and is the basis of tribal identity
and culture for the Waikato-Tainui people (Te Aho 2009).
The community’s relationship with the river was disrupted
beginning in the 1860s, when the Crown’s military forces
invaded their territory and made extensive use of the Wai-
kato and Waipaa rivers. As a result of raupatu, the Crown
established control over the river, new settlers occupied the
confiscated lands, and farms and towns developed along the
river corridor. Although development of the Waikato River

3 This river is more commonly called the Boardman River. Ottaway
is an Anishnaabe name.

# Raupatu is a Maori term that refers to the invasion and confiscation
of Waikato lands.
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Fig. 2 Map of Waikato River, showing drainage basin (shaded) and major metropolitan areas

contributed to economic growth in New Zealand, Waikato-
Tainui saw the decline of their rich fisheries, particularly
eels and whitebait, which for generations had been central
to their way of life.

Maori political and socio-cultural group identities in the
Waikato River region are quite complex. The Waikato
River is important to several iwi (tribes) and exclusively so
at certain stretches of the river (Ngati Tuwharetoa, Rau-
kawa, and Te Arawa River Iwi Waikato River Act 2010).
Each iwi comprises several hapt (sub-tribes) and whanau
(extended families) within each hapt. There are two other
important levels of political and social organization as well.
First, clusters of whanau are organized into marae (commu-
nities), and this is the level at which many important politi-
cal decisions are deliberated before voting occurs at higher
iwi levels. Second, the Kingitanga, an Aotearoa New Zea-
land-wide political association established in the mid-
1800s to resist Maori land appropriations, is centered polit-
ically within the Waikato-Tainui iwi. Each of these groups
within the Waikato River region has its own history, knowl-
edge, and responsibility for the Waikato River. To allow
room for Maori-Anishnaabe cross-case analysis, our paper
focuses on the work conducted at the Waikato-Tainui iwi
level

3 For an in depth analysis of the politics of various Waikato River
Maori groups’ care for their river, see Muru-Lanning 2016.

In 1995, Waikato-Tainui became the first tribe to negoti-
ate a contemporary settlement with the Crown to address
historical grievances. The Statement of Claim returned
some lands to Waikato-Tainui, while preserving the right
to revisit the claim to the Waikato River at a later date. In
2008, the Deed of Settlement for the Waikato River was rat-
ified, leading to a commitment by the Crown and Waikato-
Tainui to enter a new era of co-management over the Wai-
kato River (Te Aho 2009). The Waikato River Settlement
is underpinned by the principles mana o te awa (health and
well-being of the river) and mana whakahaere (health and
well-being of the people), and the overarching purpose of
the settlement is to “protect the health and well-being of the
river for future generations”.

GTB and the Ottaway River: taking down dams to let
the river run free

The Ottaway River runs for 80 kilometers in Northwest
Michigan, passing through a landscape of forests, fields,
and towns before flowing into Lake Michigan (Fig. 3). The
Ottaway River project involves the removal of three dams
and the modification of one dam, making it the most com-
prehensive dam removal and watershed restoration effort in
Michigan’s history. Water in all its forms is considered a
living member of GTB’s extended family and is revered as
one of the most sacred beings to the Anishnaabe people.

@ Springer
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Fig. 3 Map of Ottaway (AKA Boardman) River showing drainage basin (shaded) and major metropolitan areas. Also shown are the locations of
former dams and dams slated for future removal or modification (gray boxes)

Commercial and subsistence fishing are woven throughout
GTB’s history through to the current era. The Tribe views
the dam removal project as a healing process for the river,
for Mother Earth, and for the GTB community.

This river restoration project is possible because of rela-
tively recent political and legal rights restored to GTB.
Despite thousands of years of continual occupancy in the
region, between 1872 and 1980 the Ottawa and Chippewa
Indians of the Grand Traverse area were not formally rec-
ognized as a tribal government by the United States. While
leaders of the various bands of Anishnaabe from the Grand
Traverse Bay region had signed several treaties with the
US government in the 1800s, including the 1855 Treaty
of Detroit, one particular clause in this 1855 treaty was
erroneously interpreted by the Bureau of Indian Affairs as
terminating the trust relationship between the federal gov-
ernment and the Tribe (Fletcher 2006). In 1980, after 108
years of not being acknowledged by the US government,
the Tribe was federally re-recognized as the Grand Traverse
Band of Ottawa and Chippewa Indians. With federal recog-
nition, GTB was able to access federal funding, create basic
human service programs, and establish a natural resource
and environmental management team highly respected by
peer groups across the country.

Jurisdictional issues, particularly the political dynamics
of jurisdiction, complicate the Ottaway River restoration
initiative, making the process more challenging for project
partners. For instance, GTB has sovereign authority over
natural resource management decision on their tribally
owned lands. Additionally, they have off-reservation treaty
rights within the 1836 ceded territories comprising a large
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portion of the State of Michigan, where they co-manage
fisheries in the Great Lakes and inland fish and wildlife
alongside state and federal partners on public lands.® Yet,
the Tribe has very little direct authority over land use deci-
sions on private lands within these ceded territories. The
Ottaway River crosses through all of these land designa-
tions, and thus requires a diverse mix of partners and deci-
sion-making strategies, from planning stages through
implementation.

Walpole Island First Nation and the St. Clair River:
resisting degradation of the river and reclaiming
community health

The St. Clair River is a 65-km-long river that flows south,
draining Lake Huron into Lake St. Clair and forming part
of the international boundary between Ontario and Michi-
gan. The river flows through a heavily urbanized and indus-
trialized landscape, with the most development around Port
Huron in Michigan and Sarnia in Ontario at the northern
end of the river, where there is a large petrochemical com-
plex. There are 27 industrial facilities in Canada and six in
the US along the river (Fig. 4).

The river branches into several channels near its mouth
at Lake St. Clair, creating the Walpole Island Delta, which

% The State of Michigan refuses to call this work “co-management”
despite the fact that the provisions of the Great Lakes and inland con-
sent decrees connected to the Treaty of 1836 follow very closely the
definitions of co-management in the literature, e.g., Pinkerton 1994.
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is home to Walpole Island First Nation. In the Anishnaabe
language, the area is called Bkejwanong (where the waters
divide). The six islands that make up the delta have tall
grass prairies, a Carolinian forest, and the most diverse
wetlands in all of the Great Lakes Basin. Walpole Island
First Nation (WIFN) is part of the Ojibwe, Potawatomi, and
Odawa people, who together comprise a political and social
compact known as the Council of Three Fires. It is an inde-
pendent First Nation with the distinction of being “unceded
territory”, which means that it has never been established
or set apart as a “reservation”. WIFN has sovereign control
over land use and resource management decisions within
its unceded territories, and remains politically engaged in
its much larger traditional territories, for instance by being
a central actor in ecological restoration efforts within the
Thames River watershed.

The people of Bkejwanong actively care for their waters
in a number of ways, including environmental monitoring

and research, government-to-government political activi-
ties at local, provincial and national levels, and caring
for waters spiritually. This spiritual path sits at the center
of all the community’s water-related work and is led by a
group of women of Bkejwanong known as Akii Kwe (Earth
women) (McGregor 2008). According to Anishnaabe tra-
ditions, women have the responsibility to care for water
spiritually and to speak on behalf of water. In Bkejwanong,
Akii Kwe is fulfilling these responsibilities by consulting
with elders and conducting water ceremonies (McGregor
2008). The community recognizes that it is on a path of
healing human community members following the trau-
matic impacts of colonialism, as well as healing the water,
which is also viewed as a living member of the community
or extended family.

While the tribe has been sustainably managing this eco-
system for thousands of years, land use change on Wal-
pole Island and upstream pollutants are currently creating
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challenges to sustainable management. WIFN has worked
to protect the river, which, as Anishnaabe people, they
believe is an obligation. They are active in remediation and
restoration of the St. Clair River in their territory, sitting on
bi-national advisory committees and partnering with envi-
ronmental groups and other communities. But, WIFN has
limited political and economic power, and tribal members
see themselves as being in the early stages of healing the
river and their community.

Enacting Maori and Anishnaabe ways of knowing
through river restoration in Waikato-Tainui, GTB,
and WIFN

In this section we highlight the ways that communities are
enacting Indigenous knowledge in their river restoration
processes. First, we explain how the enactment of Indig-
enous knowledge is tied to Indigenous ways of knowing
the world, which frame reciprocal relations of care between
rivers and people. We show that ceremony is a prerequisite
to and a core part of Indigenous river restoration, and that
it is a constitutive element of each community’s spiritual
relationship with its river. Both ceremony and Indigenous
ways of knowing the world are inseparable from commu-
nities’ original languages, Anishnaabemowin and te reo
Maori. Second, we discuss how Indigenous knowledge was
enacted in our project through sharing stories and experi-
ences and by traveling to each other’s rivers. An important
finding is that participation in this project became an enact-
ment of Indigenous knowledge, as well as part of the resto-
ration process.

Enacting Indigenous knowledge

For Anishnaabe and Maori people, rivers are living ances-
tors that require some help from people to heal damages
and illnesses caused by people. By providing care for these
ancestors, in part through ceremony, people themselves (or
communities) are undergoing their own healing processes
by restoring their relationships with rivers. This creates a
depth of commitment to restoration that goes well beyond
the ecological rationales that generally motivate other river
projects. AT notes, “I feel like if, for Waikato-Tainui, if we
were not involved, we would be lost. I can not even imagine
us not being involved.”

All three communities expressed a similar obliga-
tion, even in the face of difficulties. As a WIFN woman
observes, even though it has been difficult at times, there
is an unwavering commitment to “upholding our respon-
sibility as Anishnaabe people, the responsibility that has
been handed down to us by the Creator, to take care of the
environment and take care of the land and take care of the
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river” (AJ). Outsiders might not always understand the
depth of these Indigenous commitments. MW from GTB
recalls: “We still have folks that say, “‘What’s in it for you?
Why are you doing this?” And it’s mind-boggling, that
mindset, Why are you there? What’s in it for you?”. He
explains that the Anishnaabe have a “deep-rooted attention
to stewardship”, which has nothing to do with the specific
benefits implied by outsiders’ questions. The enactment
of Indigenous knowledge can also shift the time frame of
restoration, reflecting a deep commitment to future genera-
tions. TR, who has been heavily involved in riparian resto-
ration projects for Waikato-Tainui, emphasizes, “a hundred
year time line is fine. We don’t just focus on the immedi-
ate” when restoring the river’s health.

The enactment of Indigenous knowledge is borne out
of the understanding that rivers are ancestors whose well-
being and existence are inseparable from each community.
During one of our meetings, CR from WIFN recounted his
discussion with a Penobscot Nation citizen about his com-
munity’s relationships with rivers:

He spoke of the river and how he related to the river
as, ‘it’s who we are, we are the river.” “Giikidaa”, he
says, “The river is us. The river is in our veins.” And
if we explore this, we can come to a realization that it
is so true, that if we do not take care of these things
that are given to us to sustain in life, our teachings
suggest that it can be taken away. And we as a peo-
ple in our community understand, we know that if
our Mother becomes sick, then we will become sick.
If the rivers are the lifeblood of our Mother and they
become contaminated, then the same happens to us.

Similarly, the Anishnaabe understand that “water pro-
vides life to all things on Mother Earth and we know that
we are in water before we are born into this physical world”
(JC). Waikato-Tainui also “see our river as an ancestor, as
a single body, with its own body with its own life force”
(HP), which means that “[we] are the guardians and pro-
tectors of the River. We have a duty to try to make people
understand that the assault on the River, our ancestor, must
stop” (Deed of Settlement 2008, p12). For Waikato-Tainui,
it is not possible to separate the well-being of the river from
the community, since:

The river “is a being, a mother, a complete and whole
body comprising the water, the bed and the banks
from its source to the sea. The life of the river and
thus of the tribe is in its intactness—no limb struck
from its body or the head separate from the heart
... [it] looks after us throughout our lives. The river
feeds us, nurtures us, and takes care of us, healing our
hurts and protecting us from harm” (Ibid. 10-11).
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If the river is sick, the community suffers, and it is
important to “ensure the water is healthy for her well-
being as well as the benefit of the whole community” (JC).
For Waikato-Tainui, when people are sick, they go to the
river, to “anoint themselves and be healed ... To us, the
most important thing about the River is the water’s heal-
ing power” (Deed of Settlement 2008, p. 11). Further, the
healing relationship is reciprocal (Te Aho 2009). As AT
describes: “The river is our ancestor, she provides us with
life as we do her; hence reconnecting our people to their
awa tupuna (ancestral river) is a priority if we are to restore
her well-being.” Social problems in indigenous communi-
ties are inseparable from the health of the river. They con-
tinue to exist because, “to us, our river is an indivisible
being from which we draw life. As a Tribe we draw our
identity from her. Our Tribe, our iwi [tribe], we are Wai-
kato-Tainui. She is classed as a degrading waterbody, and
because she is sick, then we are too, and this is reflected by
the social issues we face as a tribe” (AT).

Ceremony and prayer are central parts of this relation-
ship, and all three communities use water ceremonies and
other offering ceremonies to show their appreciation for the
rivers and to help care for the spirit of the rivers. For exam-
ple, Maori do their “threes” and “sevens” at the river’s
edge.” Anishnaabe offer tobacco and other gifts to the river.
As life givers, Anishnaabe women have a special relation-
ship with the water. Women express that connection
through prayer, conducting water ceremonies when appro-
priate, and protecting the water.

Indigenous ways of knowing and communicating with
rivers depend on original languages, and prayers spoken
in Anishnaabemowin and Te Reo Maori are important
because they are direct conversations with spiritual enti-
ties that have occurred over many generations, specifically
in those languages. Indigenous languages are also integral
parts of community identity, and using the languages signi-
fies indigenous leadership or contributions to the restora-
tion process. As CR from WIFN explains:

In our language when we say bi—just that sound
alone—it acknowledges life. There’s something about
that sound that connected with our people, our ances-
tors, and they understood it. It was so clear. Bi, nibi.
In our language when we say nibi, we’re referring to
water. But it’s so much more than that. Nibi is life.
Ziibi (river). They would stand out along the rivers
edge and thank our Mother Earth for ziibi. You hear
that sound in there, bi. Ziibi makes reference to that

7 For Waikato-Tainui, three or seven whakaritenga (ritual) are part of
a prayer that seeks blessing, safepassage, and anointment by acknowl-
edging the Mauri (life force) of the river and their ancestors.

water that flows. If I share in English it would be ‘a
river’, but it’s so much more than that.

For Maori, waiata (song) provides an important oral
record of their ancestors and their association with places,
events, activities, thoughts, and emotions. Furthermore,
they help people identify with the land and water. As AT
notes: “We have a song that we are taught as children called
‘Waikato te Awa.” It is a song that traces a waka (canoe)
journey from the source of our river to the mouth, denot-
ing significant sites along the banks of the river. It tells the
story of who we are as a people and our connection to the
land and water.” In all three communities, language revi-
talization is fundamental to cultural revitalization, which is
interwoven with river stewardship.

Indigenous knowledge as process: coming together
and sharing stories

Through our research, we found that indigenous knowl-
edge is best understood as a process, rather than just the
incorporation of traditional ecological knowledge into a
restoration plan. Specifically, collaboration and sharing,
with both Native and non-Native community members,
are enactments of indigenous knowledge. AJ from WIFN
notes: “And so that’s what we’re shooting for, instead of
just having a little bit of traditional knowledge here and a
word from our chief in the beginning. We want to lead this,
because it is our responsibility as Anishnaabe people to
look after the land because it looks after us.” This approach
has practical consequences, as tribes take the lead in res-
toration, access funds, and assume responsibility, while
partnering with outside agencies and the wider community.
In case of the Ottaway River restoration, “there would be
no project without the GTB ... government agencies did
not want to take the legal risk [associated with being in
charge]. Funds from the BIA and EPA came at a critical
point” (FD).

The river restoration process supported by indigenous
knowledge is about “everybody working together ... to
try to walk in a good way” (HB). ‘Walking in good way’
begins with communities being more directly involved in
the restoration process. In all three cases, community mem-
bers have “gone from being researched to doing research”
(AT). This involves activities ranging from day-to-day
monitoring on Walpole Island to equal representation on
governing bodies overseeing restoration of the Waikato
River. “‘Walking in a good way’ is also about sharing sto-
ries and perspectives with the wider, non-tribal community.
Each of the river restoration projects necessitates coopera-
tion with many other agencies and partners, and in the case
of dam removal on the Ottaway, “What’s really been the
eye opener and what’s really been the benefit of the Tribe’s
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involvement in this is really waking up the state govern-
ment, the local units of government, the local community,
non-tribal community, to the importance of the river to the
tribe” (BF). In some cases, this might be the first time that
a wider community has the chance to listen to native per-
spectives on environmental degradation and restoration. As
GTB tribal counselor MW explains with regard to public
meetings around dam removal:

Then to have one of our counselors at this meeting,
with the public, explain that his ancestors have been
there for thousands of years ... to have tribal council
sit there and explain to people ... you could hear a pin
drop. You could feel the response in the community
as they start to understand the ties between the indig-
enous people of that land and the waters that were
there.

This exchange has affected the work people are doing
to restore their rivers in very tangible ways. AT explained:
“This project has been a direct contributor to invoking and
maintaining excitement, particularly in our youth, for river
restoration and freshwater management.” Other participants
similarly noted how the project changed and deepened their
relationships within their own communities, re-establishing
trust and strengthening bonds. A natural resource manager
for GTB explained that having tribal leaders on the team
meant that “they felt it [the empowerment of the knowledge
exchange] along with us, and that’s what really, really made
the difference” (BF).

Importantly, participating in one another’s ceremonies
and sharing knowledge and experiences did not just remain
within the tribes. Rather, this was often re-translated to the
non-native community, which then influenced the restora-
tion process. As GTB councilor MW explains:

What we learned in New Zealand about ... the way
their Tribe looks at the river; we’re so used to look-
ing at the river, we never bother to think about look-
ing out from the river and that’s certainly something
that we’ve learned. It’s that the grandmother river is
looking out at us, the way we’re behaving and maybe
doesn’t look the same way that we might relate to the
pieces that we want to restore; the river looks out.
And I think that has certainly allowed us to talk to
the design engineers and the consultants that work on
these projects and have them, maybe not understand it
at a spiritual level, but let us explain at an ecological
level, supported by data, with that spirituality behind
it.

We also found that visiting each other’s communities
and rivers, sharing stories, and comparing experiences
through this project were important enactments of indig-
enous knowledge. During the exchanges, elders shared
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stories of how they remembered their rivers. A Waikato-
Tainui elder explained, “I was born by the river. We could
drink from the Waikato, and eat fish ... we cannot do that
now. We are looking towards the grandchildren” (PN). A
WIEN elder similarly recalled, “We used to swim back in
the creek near here. We would bend over and drink it. From
the big river too. We trusted it. Now I am scared to stick my
feet in it” (EI). These stories, coupled with “actually being
in the community on the land and seeing the communities’
connections to the things that they’re doing, and their pride
with what’s happening, and their sadness in some of the
things that are happening” (AJ) created powerful exchanges
between participants and influenced their work back home.

Discussion

In our collaborative research process, the community
researchers discussed their perspectives about and experi-
ences with river care, illuminating the specific ways that
their Anishnaabe and Maori nations view and approach
restoration. They also clarified aspects of the broader cul-
tural contexts of their restoration work to help find insights
into our original research questions. These cultural con-
texts were demonstrated through ceremonies and protocols
that the entire research team participated in, within each
respective community. Participation in cultural practices
then opened the door for dialog about cultural teachings,
community perspectives about water and rivers, and how
river restoration fits into these community-specific cultural
contexts.

Before we could begin to understand the relational
aspects of Maori and Anishnaabe river care, we needed to
appreciate each community’s perspectives of rivers as liv-
ing beings. For the Maori and Anishnaabe partners, rivers
are simultaneously living relatives and very old ancestors.
As living beings, rivers have rights and require care from
the human community. Communities describe their restora-
tion work in caregiver terms, similar to caring for an aging
relative. As with medical practitioners and their patients,
healing is a two-way process where doctors need to listen
carefully to their patients before diagnosis or treatment can
begin (Long et al. 2003). Our community partners’ restora-
tion work begins much the same way, by listening carefully
to their rivers throughout the restoration treatments. JW
noted: “to understand what the river needs, we have to look
at what the river sees. Getting community members out on
the river helps us view the world from her eyes. We’ll know
our Nanny [the Waikato River] is on a healthy path when
she can take care of herself.”

For GTB, WIFN, and Waikato-Tainui, the well-being of
rivers and people is inextricably linked. If the river is sick,



Sustain Sci

communities are sick. Restoration processes are thus for
rivers and people, and getting Native community members
to simply spend more time on and with rivers is part of the
healing process and methodology in all three communities.
For Waikato-Tainui this takes the form of getting people
down to the river to help with monitoring, to pick up trash,
do riparian planting, and participate in customary river
activities such as waka ama.® For WIFN, this means doing
community-based research into species such as leopard
frogs, which are disappearing (likely as a result of chemical
pollutants). In the case of GTB, it has been about bringing
the community together around dam removal, while ensur-
ing that “cultural values will provide a framework™ for the
process (HB). For example, the GTB Natural Resource
Department has facilitated river floats for tribal citizens as
an action-based methodology for soliciting tribal citizen
preferences and priorities for the project.

Ceremonies and protocols were central to our collabora-
tive research project, serving to legitimate the exchange of
Indigenous knowledge. Participation in these activities hap-
pened early in each of our community site visits. For exam-
ple, in Walpole Island, the Aakii Kwe traditional women’s
group conducted a water ceremony with all of the knowl-
edge exchange participants. And, when we visited a marae
(gathering house) in a local community of Waikato-Tainui,
the local hosts welcomed us using specific cultural proto-
cols including songs and speeches by elders conducted in
te reo Maori. It was critical for us to be welcomed into the
Maori community by listening to them speak on their own
terms in their own language. One WIFN Councilor, who
was deeply affected by this experience, took the story back
to his Band Council, which is now looking to re-instate its
own Anishnaabe welcoming ceremonies. We found partici-
pation in these ceremonies to be an important example of
how Indigenous people “do” research.

Although it was not one of our explicit research goals
going into this project, we learned a lot about research col-
laborations between academic and Indigenous partners.
We developed strong interpersonal relationships among
all the collaborators, emphasizing collaborative fieldwork
and spending time together “on the land”, taking care to
include ample time for both formal and informal collabo-
rator interactions (Parrado-Roselli 2007; Huntington et al.
2011). Our experiences also reinforced and corroborated
existing lessons from the community-based participatory
research literature concerning the importance of sover-
eignty, ethics and informed consent, and intellectual prop-
erty rights when working with Indigenous nations (Harding
et al. 2011; CTKW 2014). We strove to ensure the active

8 Waka ama means outrigger canoeing. For example, see http:/www.
wakaama.co.nz/stories .

involvement of communities in the entire research process,
from conceptualizing focus of the project to collecting,
analyzing, and interpreting the information or data to dis-
seminating the results (Fisher and Ball 2003).

Conclusion

Returning to our original question about the nature of
Indigenous knowledge in river restoration, enacting Indig-
enous knowledge in river restoration means that Indigenous
communities need to be present physically in the restoration
process. In other words, Euro-American actors cannot just
consult with Indigenous communities or “use” their Indige-
nous knowledge in their science and engineering processes.
Bringing young people to their rivers seemed particularly
important in all three cases. Indigenous communities need
to be intellectually present as well, with Indigenous minds
involved in project conceptualization, implementation, and
evaluation. They need to be present politically, with Indig-
enous voices, leadership, and language publically and vis-
ibly involved in the restoration, advancing the standing of
Indigenous communities and their governments within their
regions and globally. It also means creating space within
the institutions and procedures for Native people to do
things their own way. In part, this means Indigenous people
are spiritually present in the work. For the three Indigenous
communities involved in this research, river restoration is
embedded in human—water relationships, relationships that
emerge from and are maintained in part through cultural
and spiritual practices including ceremony.

Enacting Indigenous knowledge through river restora-
tion also has consequences for how we think about res-
toration in the wider society, broadening the definition
to include deeply cultural dimensions and making space
in restoration for multiple ways of knowing and being.
Because Anishnaabe and Maori people recognize rivers
as living, spiritual beings, caring for rivers requires spir-
itual work, making water ceremonies and other related
ceremonial processes key in these communities. For
example, Anishnaabe communities will often open and
close important meetings and projects with pipe, smudge,
or sunrise ceremonies and/or songs from a ceremonial
drum group. On Walpole Island, the women’s group Akii
Kwe helps take care of the water, understanding their riv-
ers as one of many “veins that lead to the heart ... [and
therefore] we cannot let it die” (BW). The women pray
over the water and thank the Creator for the water. The
ceremonies are intricate and ancient, involving traditional
foods and medicines, songs, and offerings to water spirits.
Ceremonies such as these feed the spirit of the water and
strengthen human—water bonds, reminding people of their
relationships with water including interdependencies and
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human responsibilities for caring for rivers and other
water beings (McGregor 2014).

However, in most instances, river restoration requires
partnership, and not all partners hold the same (or any)
beliefs about spiritual dimensions of water. Neverthe-
less, when non-Indigenous partners participate in an
Indigenous partner’s cultural protocols, it can be helpful
to the restoration process by creating awareness of the
interdependencies between humans and rivers, facilitat-
ing cross-cultural dialog that can enhance relationships
among partners, and by acknowledging that the norms of
Indigenous communities are just as valid as those of Euro-
Americans or Paakehaa (Anglo New Zealanders). Follow-
ing the norms of Indigenous partners (e.g., how meetings
are started or concluded, decision making rules, etc.), at
least when working or meeting in their territories, goes a
long way towards recalibrating unequal power relations
that exist between Indigenous, state, and NGO actors.

Collectively, the restoration work being done by
WIFN, Waikato-Tainui, and GTB represents “a shift in
thinking around traditional approaches to both human
and biophysical relationships ... towards respecting more
relational ontologies of connection” (Wilcock et al. 2013,
590). In our research, we saw evidence of Indigenous-led
projects inspiring change in the environmental institu-
tions charged with managing and restoring rivers (Sal-
mond et al. 2014, p. 55), creating spaces for the inclusion
of new meanings, processes, and outcomes in restora-
tion. In all three cases, we found evidence that river res-
toration was repairing human-river relationships within
both indigenous and non-indigenous communities, and
that emerging approaches to river restoration (e.g., dam
removal) could be guided by Indigenous knowledge. Put
differently, in the words of an Odawa elder, through this
project we witnessed the ways in which “the visions and
teachings of the past flow through the waters of today and
into the waters of tomorrow” (HB).

Acknowledgements We would like to thank the Ottaway, St. Claire
and Waikato rivers for all that they have taught us before and during
our knowledge exchange. We would also like to thank all the com-
munity members who welcomed us into their territories and partici-
pated in our exchange, including those named and unnamed in this
manuscript. Thank you to the Porter Family Foundation for gener-
ously funding our research. We thank JoRee LaFrance for her partici-
pation and assistance throughout the research process and Jonathan
Chipman for helping us create our map figures. Finally, we thank our
editors and anonymous reviewers for helping to drastically improve
this paper.

References

Arquette M, Cole M, Akwesasne Task Force on the Environment
(2004) Restoring our relationship for the future. In: Blaser M,

@ Springer

Feit H McRae G (ed) In the way of development: indigenous
peoples, life projects and globalization. Zed books, New York,
pp- 332-349

Arthington AH, Naiman RJ, McClain ME, Nilsson C (2010) Preserv-
ing the biodiversity and ecological services of rivers: new chal-
lenges and research opportunities. Freshw Biol 55:1-16

Berkes F (2009) Evolution of co-management: Role of knowledge
generation, bridging organizations and social learning. J Environ
Manage 90:1692-1702

Bogardi J, Dudgeon D, Lawford R, Flinerbusch E, Meyn A, Pahl-
Wostl C, Vielhauer K, Vorosmarty C (2012) Water security for
a planet under pressure: interconnected challenges of a changing
world call for sustainable solutions. Curr Opin Environ Sustaina-
bil 4:35-43

Collard R, Dempsey J, Sundberg J (2015) A manifesto for abundant
futures. Ann Assoc Am Geogr 105(2):322-330

Cosens B, Chaffin B (2016) Adaptive governance of water resources
shared with Indigenous peoples: the role of law. Water 8: 97

CTKW (Climate and Traditional Knowledages Workgroup) (2014)
Guidelines for Considering Traditional Knowledges in Climate
Change Initiatives. https://climatetkw.wordpress.com. Accessed
10 June 2016)

Davidson-Hunt I, Berkes F (2010) Journeying and remembering
anishinaabe landscape ethnoecology from Northwestern Ontario.
In: Nazarea V (ed) Ethnoecology: situated knowledge/located
lives, pp. 222-240

Deed of Settlement between the Crown and Waikato-Tanui in Rela-
tion to the Waikato River (2008)

Davidson-Hunt I, O’Flaherty R (2007) Researchers, Indigenous Peo-
ples and Place-Based Learning Communities. Soc Nat Resour
20(4): 1-15

Eden S, Tunstall S (2006) Ecological versus social restoration? How
urban river restoration challenges but also fails to challenge the
science policy nexus in the United Kingdom. Environ Planning
C: Govt Pol 24:661-680

Fisher PA, Ball TJ (2003) Tribal participatory research: Mecha-
nisms of a collaborative model. Am J Community Psychol
32(3-4):207-216

Fletcher, MLM (2006) Politics, History, and Semantics: The Federal
Recognition of Indian Tribes. NDL Rev. 82:487

Fox CA, Magilligan FJ, Sneddon CS (2016) “You kill the dam, you
are killing a part of me”: dam removal and the environmental
politics of river restoration. Geoforum 70:93-104. doi:10.1016/j.
geoforum.2016.02.013

Gearheard SF, Matumeak W, Angutikjuaq I, Maslanik J, Huntington
HP, Leavitt J, Kagak DM, Tigullaraq G, Barry RG (2006) “It’s
not that simple”: a collaborative comparison of sea ice environ-
ments, their uses, observed changes, and adaptations in barrow,
Alaska, USA, and Clyde River, Nunavut, Canada. AMBIO: A. ]
Hum Environ 35(4):203-211

Gearheard SF (2013) The meaning of ice: people and sea ice in three
Arctic communities. International Polar Institute

Gosnell H, Kelly EC (2010) Peace on the river? Social ecological
restoration and large dam removal in the Klamath basin, USA.
Water. Alternatives 3(2):361-383

Graf W (2001) Damage control: restoring the physical integrity of
America’s rivers. Ann Assoc Am Geogr 91(1):1-27

Harding A, Harper B, Stone D, O’Neill C, Berger P, Harris S, Dona-
tuto J (2011) Conducting research with tribal communities: sov-
ereignty, ethics and data-sharing issues. Environmental Health
Perspectives, September, pp. 11-24

Harman W, Starr R, Carter M, Tweedy K, Clemmons M, Suggs K,
Miller C (2012) A function-based framework for stream assess-
ment and restoration projects. US Environmental Protection
Agency, Office of Wetlands, Oceans, and Watersheds, Washing-
ton, DC EPA 843-K-12-006


https://climatetkw.wordpress.com
http://dx.doi.org/10.1016/j.geoforum.2016.02.013
http://dx.doi.org/10.1016/j.geoforum.2016.02.013

Sustain Sci

Huntington HP, Gearheard SF, Mahoney AR, Salomon AK (2011)
Integrating traditional and scientific knowledge through col-
laborative natural science field research: Identifying elements for
success. Arctic 437-445

Holtgren M (2013) Bringing us back to the river. In: Auer, N, Demp-
sey, D (eds) The great lake sturgeon. Michigan State University
Press, East Lansing, pp 133-147

Holtgren M, Ogren S, Whyte KP (2014) Renewing Relatives: Nmé
Stewardship in a Shared Watershed. In: Adamson J (ed) Tales of
Hope and Caution in Environmental Justice. Published online at
the Humanities for the Environment Initiative website. http://hfe-
observatories.org/project/renewing-relatives-nme-stewardship-
in-a-shared-watershed/. Accessed 10 June 2016

Jackson S, Palmer L (2015) Reconceptualizing ecosystem services:
Possibilities for cultivating and valuing the ethics and practices
of care. Prog Human Geogr 39(2):122-145

Johnson JT, Howitt R, Cajete G, Berkes F, Louis RP, Kliskey A
(2016) Weaving Indigenous and sustainability sciences to diver-
sify our methods. Sustainability Sci 11(1):1-11

Kondolf GM, Yang CN, Darby S (2008) Planning river restoration pro-
jects: social and cultural dimensions, In: Darby S, Sear D (eds)
River restoration: managing the uncertainty in restoring physical
habitat. Wiley, Chichester. doi:10.1002/9780470867082.ch4

Lave R (2012a) Bridging political ecology and STS: a field analysis
of the Rosgen Wars. Ann Assoc Am Geogr 102(2):366-382

Lave R (2014) Freedom and constraint: Generative expectations in the
US stream restoration field. Geoforum 52:236-244

Long J, Tecle A, Burnette B (2003) Cultural foundations for ecologi-
cal restoration on the White Mountain Apache Reservation. Ecol
Soc 8(1):4

Lund J (2015) Integrating social and physical sciences in water man-
agement. Water Resources Res 51:5905-5918

McDonald A, Lane SN, Haycock NE, Chalk EA (2004) Rivers of
dreams: on the gulf between theoretical and practical aspects of
an upland river restoration. Trans Ins Br Geogr 29(1):257-281

McGregor D (2008) Linking traditional ecological knowledge
and western science: aboriginal perspectives from the 2000
State of the Lakes Ecosystem Conference. Can J Native Stud
28(1):139-158

McGregor D (2014) Traditional knowledge and water governance:
The ethic of responsibility. AlterNative 10(5)

Meurk C, Pauling C, Ataria J, Kirikiri R (2006) Hikoi
Whakakakahu—restoring the Mauri. Manaaki Whenua-Landcare
Research New Zealand Ltd. Landcare Research contract report.
URL: https://books.google.com/books?id=0OGPOtgAACAAJ

Mitchell J (2013) N’me. In: Auer N, Dempsey D (eds) The Great
Lake Sturgeon. Michigan State University Press, East Lansing,
pp- 21-26

Morris JD, Ruru J (2010) Giving voice to rivers: legal personality as
a vehicle for recognizing Indigenous peoples’ relationships to
water. Austr Indig Law Rev 14(2):49-62

Muru-Lanning M (2010) Tupuna awa and te awa tupuna: an anthropo-
logical study of competing discourses and claims of ownership
to the Waikato River. PhD Dissertation. University of Auckland

Muru-Lanning M (2016) Tupuna Awa: people and politics of the Wai-
kato river. Auckland University Press

Naveh Z (2005) Epilogue: Toward a transdisciplinary science of
ecological and cultural landscape restoration. Restor Ecol
13(1):228-234

Newsom M (2009) Land, water and development: sustainable and
adaptive management of rivers. Routledge, New York

Ngati Tuwharetoa, Raukawa, and Te Arawa River Iwi Waikato River
Act 2010

Palmer M, Allan JD, Meyer J, Bernhardt ES (2007) River restoration
in the twenty-first century: data and experiential knowledge to
inform future efforts. Restor Ecol 15(3):472-481

Parrado-Rosselli A (2007) A collaborative research process studying
fruit availability and seed dispersal within an indigenous com-
munity in the middle Caqueta River region, Colombian Amazon.
Ecol Soc 12(2):39. http://www.ecologyandsociety.org/voll2/
iss2/art39/

Pinkerton EW (1994) Local fisheries co-management: a review of
international experiences and their implications for salmon
management in British Columbia. Can J Fish Aquat Sci
51(10):2363-2378

Salmond A, Tadaki M, Gregory T (2014) Enacting new freshwater
geographies: Te Awaroa and the transformative imagination. N
Z Geogr 70:47-55

Shackelford N, Hobbs RJ, Burgar JM, Erickson TE, Fontaine JB,
Laliberté E, Ramalho CE, Perring MP, Standish RJ (2013)
Primed for change: developing ecological restoration for the 21st
century. Restor Ecol 21(3):297-304

Small M, Doyle M (2012) Historical perspectives on river restoration
design in the USA. Prog Phys Geogr 36(2):138-153

Smith LT (2012) Decolonizing methodologies: research and Indig-
enous peoples, 2nd edn. Zed Books, Chicago

Tadaki M, Sinner J (2014) Measure, model, optimise: Understanding
reductionist concepts of value in freshwater governance. Geofo-
rum 51:140-151

Te Aho L (2009) Negotiating co-management of the Waikato River.
Resour Manag J 14-18

Tipa G (2009) Exploring indigenous understandings of river dynam-
ics and river flows: a case from New Zealand. Environ Commun
3(1):95-120

von der Porten S, de Loe RC (2013) Collaborative approaches to gov-
ernance for water and Indigenous peoples: a case study from
British Columbia, Canada. Geoforum 50:149—-160

Vorosmarty C, Mclntyre P, Gessner M, Dudgeon D, Prusevich A,
Green P, Glidden S, Bunn S, Sullivan S, Liermann C, Davies P
(2010) Global threats to human water security and river biodi-
versity. Nature 467:555-561

Waikato-Tainui Raupatu Claims (Waikato River) Settlement Act 2010

White R (1995). The organic machine. Harper Collins Canada, Ltd,
New York

Whyte KP (2016) Indigenous environmental movements and the func-
tion of governance institutions. In: Gabrielson T, Hall C, Meyer
JM, Schlosberg D (eds) The Oxford handbook of environmental
political theory. Oxford University Press, Oxford, pp 563-579

Whyte KP, Brewer JP II, Johnson JT (2015) Weaving Indigenous
science, protocols and sustainability science. Sustainability Sci
11(1):25-32

Whyte KP, Cuomo CJ (2016) Ethics of caring in environmental eth-
ics: Indigenous and feminist philosophies. In: Gardiner SM,
Thompson A (eds) The Oxford handbook of environmental eth-
ics. Oxford University Press, Oxford

Wilcock D, Brierly G, Howitt R (2013) Ethnogeomorphology. Aust
Prog Phys Geogr 37(5):573-600

Wohl E, Angermeier PL, Bledsoe B, Kondlof GM, MacDonnell L,
Merritt DM, Palmer MA, Poff NL, Tarboton D (2005) River res-
toration. Water Resour Res 41

Wohl E, Lane SN, Wilcox AC (2015) The science and practice of
river restoration. Water Resour Res 51(8):5974-5997

Worster D (1985) Rivers of Empire. Oxford University Press, Oxford

@ Springer


http://hfe-observatories.org/project/renewing-relatives-nme-stewardship-in-a-shared-watershed/
http://hfe-observatories.org/project/renewing-relatives-nme-stewardship-in-a-shared-watershed/
http://hfe-observatories.org/project/renewing-relatives-nme-stewardship-in-a-shared-watershed/
http://dx.doi.org/10.1002/9780470867082.ch4
http://www.ecologyandsociety.org/vol12/iss2/art39/
http://www.ecologyandsociety.org/vol12/iss2/art39/

	“The river is us; the river is in our veins”: re-defining river restoration in three Indigenous communities
	Abstract 
	Introduction
	Indigenous knowledge and river restoration
	Methods: collaborative research through dialog and exchange
	Indigenous communities and their rivers
	Waikato-Tainui and the Waikato River: reclaiming rights to care for their ancestor
	GTB and the Ottaway River: taking down dams to let the river run free
	Walpole Island First Nation and the St. Clair River: resisting degradation of the river and reclaiming community health

	Enacting Māori and Anishnaabe ways of knowing through river restoration in Waikato-Tainui, GTB, and WIFN
	Enacting Indigenous knowledge
	Indigenous knowledge as process: coming together and sharing stories

	Discussion
	Conclusion
	Acknowledgements 
	References


