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Abstract

The granting of rights to the Whanganui River in 2017 emerged as an outcome of Tri-
bunal hearings relating to breaches of the Treaty of Waitangi, signed between Maori
chiefs and the British Crown in 1840. As this expression of a river as having legal per-
sonhood with rights reflects a distinctively Maori perspective upon river systems, it
offers the prospect for a new era of sociocultural approaches to river management
in Aotearoa New Zealand. Using the Whanganui River as a case study, this paper
explores prospective geomorphic meanings of river rights. The paper asks, “What role
can geomorphology play in identifying, articulating and protecting the rights of a
river?” Ancestral Maori relations to the river based upon mutual codependence
(reciprocity) are juxtaposed against geomorphic understandings of a river's agency
as expressed through self-adjustment, diversity of form, evolution, and catchment-
scale connectivities. Relations between river science and indigenous concepts of riv-

ers, framed under the auspices of river rights, present opportunities for different
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1 | INTRODUCTION

In March 2017, the Whanganui River on the North Island of Aotearoa
New Zealand was granted the status of legal personhood. A new legal
entity was created, Te Awa Tupua, referring to “an indivisible and living
whole from the mountains to the sea, incorporating the Whanganui
River and all of its physical and metaphysical elements” (Te Awa Tupua
[Whanganui River Claims Settlement] Act, section 13(b)). This law con-
ferred Te Awa Tupua “all the rights, powers, duties, and liabilities of a
legal person” (section 14(1)), to be expressed through a newly created
governance authority. Although the idea of treating a river as a legal
person is novel in Aotearoa New Zealand, it joins an international cho-
rus of legal and constitutional developments that assert the “rights of
nature,” including initiatives in Bolivia, India, and Ecuador, along with
Te Urewera (the ancestral territory of Tuhoe kin groups) in Aotearoa
New Zealand, among others (e.g., Boyd, 2017; O'Donnell & Talbot-

Jones, 2018). Legal personhood for rivers raises a range of scientific,

approaches to river management.

geomorphology, matauranga Maori, river health, river management, river rights

ethical, and institutional questions: What rights might a river have,
how should they be understood, and how can they be put into prac-
tice? Such concerns epitomize many productive encounters in the
“cross-over” spaces where indigenous knowledges and scientific dis-
courses intersect (e.g.,, Fox et al., 2017; Thomas, 2015; Wilcock,
Brierley, & Howitt, 2013; Yates, Harris, & Wilson, 2017).

This paper explores what role geomorphologists might play in
identifying, articulating, and protecting the rights of a river in Aotearoa
New Zealand and more broadly. Because the legal personhood of the
Whanganui River and its rights are inspired by ancestral Maori per-
spectives, we first consider what these rights might emphasize and
include. Then, we review scientific foundations in fluvial geomorphol-
ogy to offer seven prospective “geomorphic rights” that may be con-
gruent with Maori ideas about rivers as living beings, considering
how these scientific framings align with the Te Awa Tupua Act. We
argue that while geomorphology already has much to offer in thinking

about a river's rights, geomorphologists also have much to learn—or
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perhaps unlearn—with regard to recognizing and understanding
diverse ways of knowing and relating to rivers. In the context of river
rights, this prompts careful consideration of the value bases that
underpin governance frameworks and the ways in which geomorphic
knowledge is produced and applied.

2 | A MATAURANGA MAORI PERSPECTIVE
ON RIVER RIGHTS

In Te Ao Maori (the Maori world), people are simply one element in the
relational networks known as whakapapa, linked with all other life
forms through their shared descent from earth and sky (Salmond,
2014). Humans exist in a kinship-based relationship with Te Taiao—
the earth, universe, and everything within it (Hikuroa, 2017).
Whakapapa is the central principle that orders Te Taiao (the everyday
world). In this relational schema, ancestors are literally planted in the
earth. For this reason, they are known as tangata whenua (people of
the land). As noted by Te Aho (2010, p. 285), “We see ourselves as
direct descendants of our earth mother and sky father and conse-
quently not only ‘of the land’ but ‘as the land’.” People, sky, rivers,
and ancestors overlap in Maori language (Salmond, 2014): Rivers are
the tears of Ranginui (the sky ancestor), fish are the offspring of
Tangaroa (the ancestor of water creatures), and taniwha are water
guardians. Identification with the landscape is recognized in terms of
pepeha (tribal sayings that cite mountains, rivers, lakes such as Ko
Ruapehu te maunga, ko Whanganui [Te Awa Tupua] te awa—Ruapehu
is the mountain, Whanganui is the river), exemplified by questions
posed at first meeting No wai koe? “Of what waters are you?” (Morgan,
2006) or Na wai koe? “Of whose waters are you?” Rivers are inextrica-
bly tied to identity over time, as iwi (tribes) or hapa (family-groupings)
developed distinctive relationships with their ancestral waters and
associated taonga (treasures).

Maori relational thinking might be understood to appreciate rivers
as complex and emergent networks of plants, animals, land, water, and
people in a dynamic process of coevolution (Salmond, 2017). As the
new legal entity Te Awa Tupua describes, these living systems are fash-
ioned by the coevolution and interdependence of interwoven biotic,
abiotic, and social dimensions. For Maori, an awa is not just a river
but an interconnected, living being that cannot simply be understood
as a collection of measurable or definable parts. As described by Te
Aho (2010, p. 287),

Through Madori eyes, rivers are generally seen as whole
and indivisible entities, not separated into beds, banks
and waters, nor into tidal and non-tidal, navigable and
non-navigable parts. Through creation beliefs, the river
is a living being, an ancestor with its own life force,

authority and prestige, and sacredness.

This positions a river as not just a resource to be used or a hazard to be
controlled, but as an ancestral force to be lived with, reckoned with and
respected. This is reflected in several common Maori sayings, for
instance, Ko au te awa, ko te awa ko au (“I am the river, the river is
me”), “Harm the river and you harm my ancestors,” “Take care of the

land, and the land will take care of you.” This reciprocal relationship

entwines manaaki whenua (caring for the land) and manaaki tangata
(caring for people; Harmsworth, Awatere, & Robb, 2016). Custodial
linkages are expressed through kaitiakitanga (guardianship), with deep
respect for ancestral linkages that position people as part of landscapes
and ecosystems (Marsden, 2003). As noted by Knight (2016, p. 29),

The interactions of tangata whenua with the awa over
which they exercised mana (authority) were guided by
the need to preserve and maintain its mauri—to protect
both the health of the river itself and the wellbeing of
the people who depended on its resources.

Remarkable transformations in societal relationships with the
land, rivers, and Maori have occurred since the first arrival of Euro-
peans in Aotearoa New Zealand. For settlers, the value of rivers was
measured mainly by their utility. Nature was something to be
exploited, almost without limit, and rivers were no exception (Knight,
2016). New ideas of ownership and property fragmented the land
through individualized and privatized land titles. Land could not be
“owned” unless it was productively “worked” (Salmond, 2014, 2017).
Notions of progress and improvement brought about the wholesale
clearance of native vegetation, the drainage of wetlands, and the cre-
ation of large grassland areas for pastoral farming. Rivers were treated
as drains or sewers, conduits for the disposal of waste with a seem-
ingly limitless capacity for self-cleansing and self-renewal (Knight,
2016). Impacts on rivers from mining, forestry, sawmilling, pastoral
farming, flax milling and the operation of tanneries, dairy factories,
and meat works were accentuated in the 20th century by the imple-
mentation of a “command and control” management ethos. Major
hydroelectricity schemes, irrigation projects, and artificial stopbanks
(levees) transformed virtually all alluvial rivers in the country (Young,
2013; Young & Foster, 1986). Civil engineers were tasked with
harnessing the powers of nature for human benefit, straightening,
diverting, and culverting rivers to separate them from people (Knight,
2016). Catastrophic biodiversity losses ensued. Channels and harbours
filled with sediment, pollutants and contaminants, and aquifers and
waterways were depleted beyond sustainable limits.

Te Tiriti o Waitangi (The Treaty of Waitangi), signed in 1840
between the British Crown (now represented by the New Zealand
Government) and the leaders of indigenous Maori iwi/hapl tribal
groups, established a collaborative partnership that crosses jurisdic-
tions, agencies, and communities to recognize and acknowledge indig-
enous rights. It conferred responsibilities and obligations on
subsequent New Zealand governments to uphold the rights of Maori
as British subjects and New Zealand citizens, while protecting their
land, estates, water, forests, and other resources or treasures (taonga;
Harmsworth et al., 2016). The Treaty has been the subject of heated
debate since 1840, with various interpretations of its meanings both
in M3ori and in English (see Salmond, 2014). The Waitangi Tribunal
was formed in 1975 to redress grievances and breaches of the Treaty.
It has investigated many complaints by Maori kin groups, including
claims relating to the loss and degradation of ancestral rivers, lakes,
springs, wetlands, estuaries, and other waterways. Recommendations
and settlements that have resulted from Tribunal processes have
included formal apologies, as well as economic and cultural reparation

(Ruru, 2009). The Tribunal has articulated a number of resource-
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specific principles, while stating that the spiritual and cultural signifi-
cance of a freshwater resource can only be determined by tangata
whenua and their traditional rights (Harmsworth et al., 2016; Ruru,
2012). These principles, along with other advocacy, have engendered
significant Maori reengagement with environmental management pol-
icy in Aotearoa New Zealand. The emergence of the Whanganui River
as a legal entity, with its own rights, arose out of court proceedings
associated with the Waitangi Tribunal.

Incorporation of matauranga Maori (Maori  knowledge) in
approaches to the management and monitoring of water and aquatic
ecosystems seeks to maintain and/or enhance the health and mauri
(life force) of the waterways themselves, their associated ecosystems,
and the people who associate with them. Indeed, Te Mana o te Wai—
the integrated and holistic well-being of a freshwater body—is a key
component of the National Policy Statement on Freshwater Manage-
ment (2014). Working with the life force, the mauri of the river, entails
protecting (or enhancing) the mana (authority) of the river itself.
Notions of ora (health, well-being) encapsulate a state of peace, pros-
perity, and well-being for people, plants, and animals, as well as the
river. Ora is not simply a biophysical or even socioecological concept;
it also has philosophical (ontological) and political dimensions. Its con-
trary, mate, refers to a state of ill-health or dysfunction, as a result of
faltering or failing interdependencies within a system. Such conceptu-
alizations of rivers as living beings that include land, water, plants, ani-
mals, and people see people as part of a relational network, without
arrogance or assumptions that they are in control of it (Salmond, 2017).
What constitutes a state of ora, and what it will take to look after it,
reflects catchment-specific attributes, values, relationships, dynamics,
evolutionary traits, and emergent properties.

3 | GEOMORPHOLOGY AND RIVER RIGHTS

In his conceptualization of river systems, Davis (1906) likened river
networks to veins on a leaf, emphasizing the importance of a catch-
ment perspective that links hillslopes to valley floors—the land to the
river. Such thinking prompted Chorley (1969) to refer to the catch-
ment as the fundamental geomorphic unit, wherein each river
operates an interconnected pattern of reaches, with differing balances
of erosional and depositional processes in source, transfer, and accu-
mulation zones (Montgomery, 1999; Schumm, 1977). Fluvial geomor-
phologists have dedicated enormous effort to understanding sediment
movement, river diversity, behavioural regime, patterns/rates of
adjustment, evolution, and connectivity at reach and catchment scales.
These efforts have achieved general consensus on the broad controls
on river forms and dynamics from bedrock-controlled (i.e., forced) to
fully self-adjusting (i.e., alluvial) variants as the products of slope, dis-
charge, sediment calibre/amount, and resistance elements on the val-
ley floor (e.g., Eaton & Millar, 2017; Nanson & Huang, 2017; see also
Kasprak et al., 2016). In geomorphic terms, alluvial river reaches shape
their own forms, rates, and pathways of adjustment, consuming their
own energy as they convey the flow and sediment that is made avail-
able to them. The river decides how many channels it will have (if any),
the size and shape of these channels, their alignment (sinuosity), and

forms/rates of adjustment on the valley floor (e.g. thalweg shift, lateral

migration, cut-off formation, or avulsion). In turn, the distribution of
flow energy determines the position and extent of erosional and depo-
sitional processes, and the resulting pattern of resistance elements, as
flow-sediment interactions determine the pattern of bed material sizes
in channel and floodplain compartments. Mutual interactions with
riparian vegetation and instream wood, and hyporheic zone processes,
influence these spatial and temporal morphodynamics, collectively
shaping the dynamic physical habitat mosaic of alluvial reaches.
Hence, geomorphic analyses of riverscapes provide an integrative
template to assess hydromorphic and ecological associations (e.g.,
Wiens, 2002).

Geomorphologists have also given significant consideration to
appraisal of river condition, assessing the morphodynamics of a given
reach relative to either reference conditions or an “expected range of
variability” in efforts to compare like with like (e.g., Fryirs, 2015; see
Blue & Brierley, 2016). For example, habitat heterogeneity, connectiv-
ity, and patterns of erosion vary markedly for a laterally adjusting
meandering river relative to a gorge or a swamp (e.g., Fryirs & Brierley,
2009). Appropriate measures of river health also incorporate socially
desirable criteria, moving beyond notions of “pristine” reference con-
ditions based solely upon “natural” values (Blue, 2018; Dufour &
Piégay, 2009). Recent research in applied fluvial geomorphology
emphasizes the need to live with variability, complexity, and uncer-
tainty as part of resilience-based management practices, recognizing
that process interactions in river systems are dependent on local his-
tories of adjustment (e.g., Brierley et al., 2013; Parsons & Thoms,
2017). These assertions emphasize the imperative to respect diversity
and variability, rather than seeking to “make rivers the same” (Tadaki,
Brierley, & Cullum, 2014). These various threads inform emerging
approaches to river management practice that “work with nature,”
framing analyses of reach-scale morphodynamics in their catchment
context and working with the evolutionary trajectory of the river
(Brierley & Fryirs, 2005, 2016; WWAP, 2018).

In various parts of the world, “room/space to move” or “freedom
space” initiatives have been adopted as a more sustainable approach
to living with (rather than managing) rivers (e.g., Biron et al., 2014;
Buffin-Bélanger et al., 2015; Piégay, Darby, Mosselman, & Surian,
2005). These programmes seek to support the shifting habitat mosaic
of river systems, creating a balance between the environmental bene-
fits derived from allowing the river to flow freely and self-adjust within
the river corridor, while maximizing public security and economic ben-
efits from protecting property and infrastructure outside of the river
corridor. Such multi-purpose initiatives help to address concerns for
a range of biophysical, economic, cultural, recreational, and aesthetic
values. Delaying the conveyance and reducing the peak of the flood
pulse, while enhancing the capacity of the system to “self-heal”
(Kondolf, 2011), helps to support flood and erosion/sedimentation
management programmes, aiding protection of infrastructure and
reducing maintenance costs. It also creates greater “buffering capac-
ity” in planning and managing for uncertain futures. Prospectively,
these various socio-economic, cultural, and biophysical attributes
can be used to support the geomorphic “right” of an alluvial river to
self-adjust.

In summary, several interconnected threads can be conceived as

part of a geomorphic perspective on the “rights” of a river:
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1. Aright to flowing water, and associated spatial and temporal var-

iability in hydrologic and hydraulic regime.

2. Aright to convey sediment, adjusting the balance of erosional and
depositional processes in any given reach, and how these reaches
fit together at the catchment scale, as materials are transported

from “source to sink.”

3. Avrright to be diverse, reflecting geographic and historical controls
upon the inherent geodiversity (i.e., heterogeneity and/or homo-

geneity) of a river reach.

4. Aright to adjust, shaped by mutual interactions between flow, sed-
iment, riparian vegetation, wood, ecosystem engineers, and

groundwater that set the dynamic habitat mosaic of river systems.

5. A right to evolve, set by responses to disturbance events and
changes to boundary conditions that influence the trajectory of

geomorphic adjustment of a river.

6. A right to operate at the catchment scale, as connectivity rela-
tions determine how changes to one part of a river system impact
elsewhere in the catchment, and at the coastal interface, over

what timeframe.

7. Arright to be healthy, operating as a living river that maintains its
integrity, vigour, and vitality, maximizing its resilience to impacts

of disturbance.

In light of these principles, geomorphology can make a consider-
able contribution to understanding the rights of the river. Prospectively,
such scientific insights can be productively framed alongside Te Ao

Maori based on an in-depth understanding of local matauranga Maori.

4 | CASE STUDY: A GEOMORPHIC
PERSPECTIVE ON THE RIGHTS OF THE
WHANGANUI RIVER

If I am the river and the river is me—then emphatically |
am dying.

A Maori elder, Turama Thomas Hawira, lamenting at the
Wiaitangi hearings for the Whanganui River (quoted in
Salmond, 2014, p. 294)

The river and the land and its people are inseparable. And
so if one is affected the other is affected also. The river is
the heartbeat, the pulse of our people. ... [If the river]
dies, we die as a people. Ka mate te Awa, ka mate
tatou te Iwi.

Niko Tangaroa, Maori elder, Whanganui Iwi (sourced from
Kennedy, 2012)

4.1 | Te Awa Tupua (Whanganui River Claims
Settlement) Act 2017

What might geomorphologically informed “rights” look like for the
Whanganui River, the longest navigable river in Aotearoa New Zealand

(around 140 km)? The river flows from the volcanic central plateau of

the North Island to the west coast. In a relatively rare circumstance
for a moderately large river system in Aotearoa New Zealand, the
entire length of the Whanganui is held by a number of hapt (subtribes)
with a single common ancestor, Te Ati Haunui-a-Paparangi. The unity
and connection between these hapl is emphasized by sayings such
as te taura whiri a Hinengakau (the plaited rope of Hinengakau), refer-
ring to one of the three children of the Te Ati Haunui-a-Paparangi chief
Tamakehu (Knight, 2016). Hinengakau settled on the upper river,
whereas Tama Upoko settled in the middle reaches and Tupoho on
the lower reaches of the river. Each strand of the whakapapa inter-
twines with the others, just as currents entangle in the river. Their
names are regularly invoked to express the basic unity of Te Ati Haunui
as a “river people,” for whom their settlements and social and economic

activities were focused almost exclusively on the river:

... the river was central to Atihaunui lives, their source of
food, their single highway, their spiritual mentor.
(Waitangi Tribunal, 1999, pxiii)

In 1891, the scenery of the Whanganui River became the only river in
New Zealand to be protected by law. In practice, however, the
Whanganui River Trust Act sought to preserve and “improve” the river
for navigation, asserting values of a culturally desirable landscape from
a European perspective (Knight, 2016, p 64). Although water diversion
schemes are anathema to Maori values, the development of the Ton-
gariro Power Scheme in the headwaters of the Waikato River in the
1960s diverted waters from the headwaters of the Whanganui River
(see Figure 1). At this time, the government did not recognize the exis-
tential entanglement between Whanganui tribes and their ancestral
river, their interests in it, and their concerns for its well-being (Sunde,
2008). Whanganui Maori were neither consulted nor given notice
about this scheme. The turbulent, glacial-blue flows of the Whakapapa
River were reduced to a trickle, transferring 97% of its water. An iwi
representative, Gerrard Albert, later described it: “.. the head of our
river has been cut off, and it no longer exists as a whole river ... and
so we continue to bleed as a people, as it bleeds as a river” (quoted
in Knight, 2016, p. 139).

Throughout a long history of petitions and litigation dating back to
the 19th century, Te Ati Haunui-a-Papdrangi have consistently claimed
their rights to the Whanganui River (Whanganui River Charter, 1993).
The Waitangi Tribunal (1999) accepted a claim affirming that the river
was and remains the iwi's taonga (ancestral treasure), central to its
tribal identity, way of life, and well-being. Associated rights were guar-
anteed by the Treaty, and iwi had never freely or willingly relinquished
their relationship with Te Awa Tupua. On August 5, 2014, 15 years
after the Tribunal's report was released and 148 years after the claim
was first made, the final settlement between the Crown and Ati
Haunui was agreed, concluding the longest running legal case in
New Zealand history. The deed of settlement was groundbreaking in
one key aspect: It made the river, known as Te Awa Tupua, a legal per-
son with rights, powers, duties, and liabilities. In March 2017, the Te
Awa Tupua (Whanganui River Claims Settlement) Act was passed into
law, describing the Whanganui River as “an indivisible and living
whole, comprising the Whanganui River from the mountains to the
sea, incorporating all its physical and metaphysical elements.” In this

Act, Tupua te Kawa, the Whanganui River is described as the source
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FIGURE 1 Map showing the pattern of valley confinement along
fourth and higher order streams of the Whanganui River, North
Island, New Zealand. Valley confinement determinations are based on
procedures outlined in Fryirs, Wheaton, and Brierley (2016). Numbers
1-6 refer to study sites used as examples of river diversity in the
Whanganui Catchment in Figure 2 [Colour figure can be viewed at
wileyonlinelibrary.com]

of ora (life, health, and well-being), a living whole that runs from the
mountains to the sea, made up of many tributaries and binding its peo-
ple together. Sayings often used by Whanganui people, such as Ko au
te Awa, ko te Awa ko au (I am the River, the River is me), reflect a recip-
rocal existential merging, as well as a commitment to associated rights
and obligations (Salmond, 2017, 2018).

In some ways, designating a river as a “living being” in common
law is a revolutionary step. By recognizing the river, Te Awa Tupua (lit-
erally, river with ancestral power), as a legal entity with an “indepen-
dent voice,” the Whanganui River was placed in a new set of
relationships with human beings (Salmond, 2014). The river's own
needs and rights were given legal protection. On the other hand, the
draft agreement was less radical than it first seemed. A paradox lay
at its heart. Although Te Awa Tupua Act declares the Whanganui River

to be a legal person, this only roughly approximates ancestral realities.
A tupua is not a person but a powerful being from the dark, ancestral
realm, and an awa (river) is not an individual, but a living community of
fish, plants, people, ancestors, and water, linked by whakapapa. In
some ways, making the Whanganui a legal person with its own rights
is a modernist device that asserts “property rights” and “resource con-
sents.” Other than the statements of intrinsic value in M3aori in the Act,
an underlying premise that Man is separated from and controls Nature
is not challenged (Salmond, 2017).

In expressing and articulating the legal rights of the river as akin to
the legal rights of a person, a unique governance arrangement was
established in which two guardians have been appointed, one pro-
posed by local kin groups and one proposed by the Crown. In combi-
nation, they act as Te Pou Tupua, “the human (living) face” of the river,
acting in its name and in its interests (i.e., protecting its rights) and
administering Te Korotete (literally, a storage basket for food from
the river; Salmond, 2014). These two individuals are supported by Te
Kopuka (literally, white manuka, the timber from which eel weirs
across the river were built), a group representing people with interests
in Te Awa Tupua, and Te Heke Ngahuru (literally, the autumn migration
of eels; Salmond, 2014). This strategy brings these people together to
advance the environmental, social, cultural, and economic health and
well-being of Te Awa Tupua. Under this arrangement, the river was
placed in the same legal category as children, or adults who are inca-
pacitated, who require guardians to make decisions for them. In this
draft version, the river's “independent voice” was a kind of ventrilo-
quism (Salmond, 2017). Although this is certainly an improvement on
the previous state of affairs, for Whanganui Maori, this marked a rad-
ical shift from ancestral conceptions, in which earth and sky, moun-
tains and rivers are powerful beings upon whom people depend, and
where river taniwha act as kaitiaki (guardians) for people, not the other
way around. In the agreement signed with the Crown, on the other
hand, human beings are in charge of the cosmos. It is possible, how-
ever, that this inversion has been avoided in the final version of the
Whanganui deed of settlement, which describes Te Pou Tupua as
“the human face” of the river, echoing the Maori idea of kanohi ora,
a person as a living face of their ancestors. How this works out in prac-
tice is yet to be seen (see Salmond, 2018).

Table 1 presents a summary overview of intrinsic values of Te Awa
Tupua, their relationship to the rights of the river, and implications for
a landscape (geomorphic) perspective upon river rights. Local (reach)
scale concerns for river diversity and health relate specifically to the
type of river under consideration, its physical setting, and the socio-
economic, cultural, and political context within which the river
operates at the catchment scale. This reflects not only contemporary
conditions but also consideration of path dependencies that have
been set by historical factors. These considerations, in turn, relate to
a geomorphic perspective upon the rights of the Whanganui River
outlined in Section 3 of this paper. As maintenance of connectivity
relations at the catchment scale can be read into each of the intrinsic
values of Te Awa Tupua outlined in Table 1, it can be considered to be a
fundamental attribute of the rights of the Whanganui River. Geomor-
phic analyses of landscape connectivity refer to the capacity of a river
system to transfer flow and sediment from source to sink. In biophys-

ical terms, steep relief and abundant discharge in these highly
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TABLE 1 Relationship between intrinsic values of Te Awa Tupua, the rights of the river, and a landscape (geomorphic) perspective upon river

rights

Te Awa Tupua intrinsic values

Ko Te Kawa Tuatahi (a) Ko te Awa te matapuna o te Expression and maintenance of river rights
builds upon the imperative to maintain
healthy sociocultural relations to the river.

ora: The River is the source of spiritual and
physical sustenance: Te Awa Tupua is a spiritual
and physical entity that supports and sustains
both the life and natural resources within the
Whanganui River and the health and well-being
of the iwi, hapi, and other communities of the
River.

Ko Te Kawa Tuarua (b) E rere kau mai i te Awa nui  River rights are expressed at the catchment
scale—a whole of system perspective is

mai i te Kahui Maunga ki Tangaroa: The great
River flows from the mountains to the sea: Te
Awa Tupua is an indivisible and living whole
from the mountains to the sea, incorporating
the Whanganui River and all of its physical and
metaphysical elements.

fundamental.

Ko Te Kawa Tuatoru (c) Ko au te Awa, ko te Awa ko Managing for river rights entails managing for
the people of the river—these are deeply
reciprocal relationships.

au: | am the River and the River is me. The iwi
and hap( of the Whanganui River have an

inalienable connection with, and responsibility
to, Te Awa Tupua and its health and well-being.

Ko Te Kawa Tuawha (d) Nga manga iti, nga manga The rights of the river are manifested across
multiple scales, but ultimately threads
(connections and relationships) come together scales.
at the catchment scale.

nui e honohono kau ana, ka tupu hei Awa Tupua:
the small and large streams that flow into one
another form one River: Te Awa Tupua is a
singular entity comprised of many elements and
communities, working collaboratively for the
common purpose of the health and well-being
of Te Awa Tupua.

connected landscapes exert a critical influence upon the prevailing
flow and sediment regime, the dynamic physical habitat mosaic of
the river, and associated measures of ecosystem functionality.

The Whanganui River bears a very strong geologic imprint. Its
headwaters are deeply incised into the volcanic plateau, and
midcatchment and lowland reaches are cut into an uplifted marine
plain (Figure 1; see Pillans, 1994). Given the confined valley settings,
flood flows are deep; at Pipiriki, river stage may rise more than 15 m
above base flow conditions (located on Figure 1). The Whanganui
River has very few fully alluvial (laterally unconfined) reaches. Excep-
tions include a short reach at the river mouth (Figure 2(6)) and various
lower order tributaries where wetlands have formed along discontinu-
ous watercourses (these are not mapped on Figure 1, but examples are
shown in Figure 2(3 and 4)). Given the dominance of confined and
partly confined valley settings, the channel has limited capacity to
adjust across most of the catchment (see Figure 2(1 and 5)). Flow, sed-
iment, and any nutrients or contaminants are readily conveyed from
source to sink (sensu Fryirs, Brierley, Preston, & Kasai, 2007). Unlike
many other catchments, there are few disruptions to the linkages
between the mountains and the sea. In terms of geomorphic relations
to river rights outlined in Section 3 of this paper, this is manifested as
the rights to flow, the right to convey sediment, and the right to oper-
ate at the catchment scale. However, the altered flow regime of the
Whakapapa River associated with the transfer of flows to the Tonga-
riro Power Station presents an affront to these rights. As such, it is
no coincidence that related discussions were a fundamental part of
Waitangi Tribunal deliberations that underpinned the emergence of

rights for the Whanganui River.

Implications for the rights of the river

Implications for a landscape (geomorphic)
perspective on river rights

Adoption of an ecosystem approach to river
management is required to maintain
connectivity relations of innately biophysical-
and-cultural landscapes.

In efforts to maintain and enhance the Whanganui
River as a functional and healthy ecosystem, it
is important to reach scale issues in their
catchment context, minimizing negative off-site
impacts in the development, planning and
prioritization of management activities.

Although important in their own right, measures
of river health are more than biophysical.
Appraisal of the ora of the river also appraises
cultural metrics of health. This incorporates
concern for both reach- and catchment-scale
considerations.

Cross-scalar applications are important, respecting
river diversity at local, reach and catchment

The perspective upon river rights outlined in Section 3 also refers
to the right of a river to be diverse, to adjust and evolve, and to be
healthy (i.e., maintain its ora, well-being). Across the Whanganui catch-
ment, the capacity for geomorphic river adjustment is most pro-
nounced in reaches that are located within a partly confined valley
setting (Fryirs et al., 2016; Figure 2(2 and 3)). In these settings, the
channel has some room to adjust, but it abuts valley walls at various
points along its course. As large upstream catchment areas generate
significant discharge, and given the moderately steep valley floor
slopes, stream power is high and erosive flows are common. The geo-
morphic effectiveness of flood flows, however, is constrained by resis-
tance elements along the valley floor, as riparian vegetation induces
significant roughness and bank strength (Eaton & Millar, 2017). As
floodplain pockets provide land that is suitable for human settlement
and agricultural land use, valley floors have been drained, riparian veg-
etation cleared, and defences set up to reduce erosion and flooding
hazards in these reaches. These activities have enhanced the geomor-
phic effectiveness of floods. This, in turn, has altered the forms, rate,
and extent of geomorphic adjustment, inducing incision and channel
expansion and accelerating erosion rates. In addition, many wetland
river environments have been drained and straightened to improve
prospects for agriculture and stock grazing, leaving few substantial
remnants (e.g., Figure 2(4)). Elsewhere in the Whanganui catchment,
habitat diversity and the capacity for geomorphic adjustment is far
more limited in the confined (gorge) reaches (Figure 2(1 and 5)). These
reaches have a limited range of instream geomorphic features. How-
ever, local accumulations of coarse-grained sediment make up various

riffles, rapids, and chutes that are an important part of the hydraulic
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FIGURE 2 Examples of the diversity of river types in the Whanganui catchment (locations are shown on Figure 1). The river course is shown in
blue, flowing from left to right in each image. Dashed white lines indicate alluvial surfaces formed by the river. Distinguishing characteristics of
each selected reach, and a consideration of geomorphic issues to be addressed in enacting river rights, are summarized in Table 2 [Colour figure

can be viewed at wileyonlinelibrary.com]

environment of the river. These materials also provide the tools for
further erosion of the canyon bed and walls, enhancing the work of
the turbulent waters that have carved deep pools within some sec-
tions of the marine bedrock, offering important refugia for eels, fish,
and other river dwellers. Finally, in the lower reaches, adjacent to
the township of Whanganui, low-lying floodplains are more promi-
nent. Prior to the construction of stopbanks that sought to convey
flow downstream more efficiently, the river previously had the capac-
ity to diffuse its energy in this area (Figure 2(6)). The elevated channel
bed of the Whanganui River induced by high sediment loads has
accentuated flood hazards in low-lying parts of Whanganui city to
such a degree that residents along Taupo Quay have recently agreed
to surrender their properties and move elsewhere.

These various forms and extents of geomorphic adjustment, in
turn, alter the physical habitat mosaic of the river, impacting upon
measures of ecosystem functionality and the health of the river
(Table 2). Changes to reach-scale morphodynamics also affect the
operation of flow and sediment fluxes, impacting upon the lateral
and longitudinal connectivity of the river system. For example, flows

may be conveyed even more efficiently through larger channels in

partly confined reaches, whereas elsewhere in the catchment, the
sponge-like filtering effects of wetlands has been diminished. As
responses to human disturbance are manifested in different ways
and to different degrees for different types of river, with some
changes being irreversible over management timeframes of
50-100 years, appropriate measures of river health (ora) vary for each
river reach (see Brierley & Fryirs, 2005). At the same time, however,
ora should be appraised at the catchment scale (see Table 1). For
example, some aquatic species make use of differing reaches at differ-
ent parts of their life cycle, and the integrity/vitality of the system as a
whole determines their prospects for survival and their capacity to
thrive. In geomorphic terms, the rights to be diverse, to adjust, to be
healthy, and to evolve are integral components of a living river.

5 | DISCUSSION

In scoping prospects for the rights of the river, there is an implicit
assumption that the best available information is used to guide man-

agement practices. However, such deliberations are often far from
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straightforward, as significant issues must be addressed in the genera-
tion of collective understanding and integration of knowledge within
and between researchers, citizens, and management agencies. Rogers
(2006) refers to this as the “real” river management challenge. Pro-
spectively, processes of engagement that support the development
of shared understandings of landscapes as biophysical-and-cultural
entities can support such endeavours, remembering that fragmented
knowledge can only engender fragmented practices and outcomes.

The Whanganui case study reflects a long and complex legal,
social, and cultural history in which river rights have emerged in
Aotearoa New Zealand. This has occurred in parallel with similar con-
versations and initiatives regarding the “rights of nature” elsewhere in
the world (e.g., Boyd, 2017). Related discussions that are taking place
on topics such as environmental flows (e.g., Arthington, 2012), resil-
ience (Parsons & Thoms, 2017), and river health (Blue & Brierley,
2016) increasingly question the development and use of limited tech-
nical toolkits within predetermined institutional frameworks (see
Tadaki et al., 2014).

This paper explores what geomorphologists and river scientists
might contribute to articulating and supporting the rights of the river.
In the western world, rights are commonly conceived and constructed
around notions of property. In ancestral Maori perspectives, however,
people and land are connected (not separated). Ancestral and genea-
logical linkages (whakapapa) engender roles as guardians
(kaitiakitanga), with an ethos of collective benefits of a resource that
recognizes that people cannot “own” land or water. Although legal
rights are considered a universal, juridical concept, the rights of the
Whanganui River mean something very specific in Aotearoa New
Zealand. Elsewhere, legal framings may be contextualized in an
entirely different way, exemplified by situations with deeply rooted
property rights tied to rivers and water more generally (e.g., Ostrom
& Hess, 2000; Sax, 1990). This paper draws on insights from river geo-
morphology to identify seven “rights” of a river that existing scientific
framings and knowledge bases may help us to consider. However, by
probing deeper into the meaning of the Whanganui River law, new
opportunities for geomorphology and river science can be identified.

First, we contend that geomorphology—along with other river sci-
ences—has much to offer to support thinking about the rights of a river
and how these might be secured. Geomorphology shares many core
values with Maori understandings of rivers, and there is much potential
for generative synthesis. Potential contributions towards an integrat-
ing knowledge base include understanding the river's history, offering
insights into a river's behaviour and processes operating across multi-
ple scales, and valuing its holistic ecological and biophysical integrity
(see Wilcock et al., 2013). Geomorphology provides conceptual and
practical tools to support efforts to live with unpredictable changes,
while considering how historical developments across the catchment
affect present and future river form and function. Meeting such sys-
tem-specific needs requires a flexibility that can be challenging to
achieve in the tightly constrained and prescriptive world of legal prece-
dence and associated governance arrangements. When
operationalizing the rights of nature, geomorphology can help us to
understand how rivers adjust and evolve over time, identifying
changes that might be detrimental for a range of human and non-

human entities. Scientists can help to set strong legal precedents by

presenting evidence and conducting analyses of river systems that
support holistic conceptions of rivers and strengthen the case for inte-
grative cogovernance. In the case of the Whanganui River, for exam-
ple, this refers to issues of geomorphic river diversity, capacity for
adjustment, and connectivity relationships (see Figure 2, Table 2).

Viewed through a geomorphic lens, Maori relations to rivers and
their rights as outlined in this paper might therefore emphasize the fol-
lowing perspectives on riverscapes, each of which finds resonance
with recently developed approaches to geomorphologically informed
river science and management that regard rivers as living entities
(Everard & Powell, 2002):

1. An integrative catchment framing, viewing the river system as an
interactive and interconnected whole from the mountains to the sea.

2. Understanding of the river as a living system and as kin, incorpo-
rating human activities and emphasizing mutual codependence
(reciprocity) as determinants of its ora (health, well-being): What

is good for the river is good for its people, and vice versa.

3. Respect for the inherent diversity and dynamic nature of river
systems, recognizing the importance of living and working with
the unique life force (mauri) and history (genealogy) of river

systems, implicitly linking past, present, and future.

Second, geomorphology has much to learn from Te Ao Mdori (the
Maori world) and other indigenous perspectives. Scientists should
ask how Te Ao Madori might suggest new directions for geomorphic
inquiry, seeking to support—rather than lead—indigenous initiatives
to articulate and institutionalize the rights of a river (cf., Hudson
et al., 2016; Timoti, Lyver, Matamua, Jones, & Tahi, 2017). Significant
advances have already been made in related fields in New Zealand,
exemplified by kaupapa Maori assessment tools (Awatere et al.,
2017), environmental report cards (e.g., Tipa et al., 2017) and sampling
protocols informed by matauranga Maori (Kusabs, Hicks, Quinn, Perry,
& Whaanga, 2018). As Section 4 shows, Maori concepts such as those
embedded in the Te Awa Tupua law may resonate with existing scien-
tific concepts, but they also demand thoughtful engagement with
ethics, history, and science together. In the Whanganui case, legal pro-
visions emphasizing the interconnectivity of human and non-human
elements, along with their ethical interrelation, present a new vision
of living with/in nature that river scientists could help to elaborate.
Third, the case study reinforces the need to understand how sci-
ence can reify certain ways of living with nature. Inevitably, river sci-
entists such as geomorphologists build upon selected societal and
environmental values in framing their research questions and propos-
ing interventions (e.g., Ashmore, 2015; King & Tadaki, 2018; Lave,
2012; Mould, Fryirs, & Howitt, 2018). Choices made have material
outcomes. In many instances, working within a command and control
ethos may seem a necessary prerequisite for efforts to influence river
management decisions. Such institutional constraints preclude more
generative approaches and practices, embellishing the status quo by
merely slowing down rather than reversing negative sociocultural
and environmental outcomes. In a similar sense, making the
Whanganui a legal person with its own rights is a modernist device

that reinforces a mode of governance based on property rights and
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resource consents. The Te Awa Tupua Act represents a compromise
between Whanganui iwi and the Crown (government), and Crown
law is an imperfect structure for giving force to Maori values and what
might be called Maori law (Charpleix, 2018; Ruru, 2018). Fundamen-
tally, Crown law institutionalizes the assertion of human ownership
and control over nature, which is arguably unethical and deserves rig-
orous challenge rather than passive acceptance. River scientists should
ensure their work supports an agenda to pluralize and enrich the eth-
ical foundations of river management, rather than reinforce colonial
notions of ownership and control. This entails articulating the kinds
of socio-natural relationships we want to create, and holding ourselves
accountable to these ends. Desirable socio-natural relationships, we
suggest, do not involve scientists enacting a new kind of colonialism
over indigenous concepts and terms, or “selling nature to save it”
(Dempsey, 2016). Rather, desirable relationships should centre on eth-
ical relations of care and reciprocity (Jackson & Palmer, 2015) and on
holistic concepts of “a good life,” which involves social and environ-
mental flourishing (Chan et al., 2016; Collard, Dempsey, & Sundberg,
2015). In this vein, river scientists can and should act as allies for indig-
enous peoples and as advocates for local communities, endorsing
others' aspirations and offering their scientific authority in support of
progressive visions of living with/in nature. Partnerships that incorpo-
rate such framings acknowledge the fundamental importance of cul-
tural identity, building upon understanding and respect for multiple

knowledge systems, values, and perspectives.

6 | CONCLUSION

There is no universal cure for what ails our rivers, but the exploration
of coevolution between river systems and people, including the assig-
nation of river rights, surely offers hopes and promises. Building upon
a Maori framing of mutual codependence and reciprocity in relations
to river systems incorporates a shared respect for living, flourishing,
diverse, and evolving rivers that operate across scales, from local
(site-specific) to reach- and catchment-scale applications. Through
legitimizing and supporting matauranga Maori perspectives on river
rights, river scientists can contribute more directly and constructively
to thinking about the rights of nature. The geomorphic principles upon
which we can build knowledge and understandings of a landscape
platform to support the river rights agenda, as suggested in Section
2, are merely one starting point and could be easily expanded by
others in and beyond geomorphology. Process-based understandings
of rivers as living systems (Everard & Powell, 2002), with their own
histories and trajectories, present a fabric around which scientific,
indigenous, and local knowledges can be woven.

It will take some time to see whether and how the rights of nature
and related concepts in law and river management enable and support
dynamic, flourishing, and living riverine ecosystems. In Aotearoa New
Zealand, the Whanganui River legislation may prompt moves towards
such goals. This paper outlines how scientists might position them-
selves within this institutional shift, contributing productively to con-
versations about socio-natural relations with rivers. Although
reductionist elements or conceits about “rights” within property law

may limit prospects to develop and adopt reframed practices,

alternatively framed scientific practices can support new governance
arrangements that prioritize environmentally just socio-environmental
configurations. Perhaps, a more open and progressive river science
might seek to support cultural movements to reconnect with rivers
and embed moral relationships into management.
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