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New Zealand begins with the sea and ends with the sea. 
Understand this and you will comprehend New Zealand  
and the New Zealander. The thundery surf is our frontier.  

And our only guards, gulls and migratory birds. With  
justice, then, the Polynesian voyagers called the land  

Tiriti o te Moana – the gift of the sea.

Shadbolt & Brake, 1963



Introduction
Sustainable Seas brings together New Zealand’s best scientists and experts, to 
develop the knowledge and tools needed to better manage our marine resources 
for the benefit of all. This book describes the Challenge’s active, or recently 
completed, research projects. I hope you are as excited as I am by the breadth  
and scope.

The core of our work is enabling ecosystem-based management (EBM) – a holistic 
and inclusive way to manage the competing uses for, demands on, and ways New 
Zealanders value our marine environment. New Zealand has vast, and largely 
untapped, marine resources. Our tools will help marine resource managers, 
Māori, industry and communities to assess the effect that developing an 
opportunity will have on the marine ecosystem, other marine activities, our values 
and our cultural connection to the marine environment.

Our goal is ambitious. Research in isolation is not enough – engagement with, 
and participation from, all sectors of society is critical. As one of our stakeholders 
put it: “To move forward we all need to work together – and agree to do things 
differently.” Our interdisciplinary research includes biophysical science, economics, 
mātauranga Māori, social science, and policy. We are working with Māori and 
stakeholders to identify what tools are needed, and which spiritual, cultural and 
social values matter to New Zealanders.

Thank you to the Māori and stakeholders who have taken the time to engage with 
us so far; we look forward to continuing to work with you, and others.

Julie Hall, Director
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Sustainable Seas  
in numbers

Bringing together New Zealand’s best to do world-leading research

150

researchers

30

projects

26

organisations

$31m
over 5 years
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meetings 
with iwi

20+

40+
6

workshops

meetings with 
stakeholders

Engaging with Māori and stakeholders

2,500
members of 

the public 
surveyed

2,200
about EBM  

and the 
marine 

economy

presentations
55+

about their 
marine 
values

300+

for Māori and 
stakeholders
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What is EBM? 

Bringing together New Zealand’s best to do world-leading research

150

researchers

30

projects

26

organisations
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over 5 years
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Engaging with Māori and stakeholders

2,500
members of 

the public 
surveyed

2,200
about EBM  

and the 
marine 

economy

presentations
55+

about their 
marine 
values

300+

for Māori and 
stakeholders

Knowledge-based

 
 

Founded on best  
available* science and 

mātauranga Māori 

* marine ecosystems are extremely 
complex, so we will never  

know everything

Tailored

 
 

Ecosystems have different 
species and communities, 
and are valued and used 

differently, so need to  
be individually 

managed

Sustainable

Human act vit es

Included as 
part of the 
ecosystem

Values and uses  
are safeguarded for  
future generations

 A holistic and inclusive way to manage  
the competing uses for, demands on, and ways  
New Zealanders value our marine environment

Ecosystem-based 
management (EBM)

Adapts

Collect ve 

decision-making

 
Māori,  

public, regulators, 
industry, and other 

interested parties all 
participate

To new 
knowledge, 

changing priorities 
and environmental 

events



Where is it happening?
The majority of our research is happening 
in the ‘focal region’ (blue rectangle), which 
includes	both	coastal	and	offshore	waters,	a	
variety of marine environments, and many 
different	uses,	activities	and	interests	–	some	
of	which	are	competing.	This	diversity	is	
a good basis for developing the tools and 
knowledge	needed	for	EBM.	
We	are	doing	some	work	in	other	locations,	
where	it	can	build	on	existing	research	or	
to	investigate	particular	types	of	marine	
environment	not	found	in	the	focal	region.
Tasman Bay/Te Tai-o-Aorere and Golden Bay/
Mohua are our ‘case study area’ (orange 
circle),	where	we	are	testing	the	EBM	tools	
and	knowledge	that	we	are	generating.	

Our research
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Themes

Managed Seas

Dynamic Seas

Vision Mātauranga

Using the knowledge 
generated by the Challenge 
to develop innovative and 
effective tools that support 

decision-makers and 
enable EBM

Using 
biophysical 

science to investigate 
how ecosystems work, are 
connected and how they 
respond to change; and 

providing an evidence-base 
for effective EBM

Our Seas

Valuable Seas

Tangaroa

 
Developing ways  

to incorporate economic, 
social, environmental, spiritual 
and cultural marine values in 

decision-making, and identifying 
innovative ways to add value  

to the marine economy

Developing  
innovations that enable 
Māori to participate as 

partners in marine management, 
provide for the practice of 

tikanga/Māori custom, 
and support 

economic 
growth

Enhancing the value of New 
Zealand’s marine resources, 

while providing a healthy 
marine environment for 

future generations

Sustainable 
Seas

Developing ways to 
enhance engagement 

and participation across all 
sectors of society, resulting in 

more efficient and effective 
decision-making 

using EBM

Working 
with Māori 

to capture the 
needs and aspirations of all 

sectors of society, and unlock 
the potential of Māori 
knowledge, resources 

and people
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Our Seas
Programme leader: Dr Carolyn Lundquist, NIWA/University of Auckland

A major goal of our research is to create new ways for people to get involved 
in collaborative decision-making around the management of New Zealand’s 
marine estate. Ocean management processes have often been criticised for 
having limited input from non-industry stakeholders and/or the public. They also 
do not sufficiently incorporate indigenous knowledge, hindering Māori from 
participating as Māori and 
as Treaty Partners in marine 
management.

This programme explores 
participatory processes 
and frameworks – ie the 
way people are involved in 
making decisions. Our aim 
is to increase engagement 
from all sectors of society 
in EBM, which will lead to 
more efficient and effective 
decision-making for New 
Zealand’s marine resources 
and environments.

We are investigating trust 
in science and social-ecological interactions happening in New Zealand’s marine 
space. This builds on an increasing public interest in maintaining healthy marine 
ecosystems, including estuaries, coasts and oceans.

By not including a diversity of stakeholders in decision-making, marine managers 
may encounter increasing public opposition to their practices, or lack of ‘social 
licence to operate’, because people perceive that their values are not being 
considered or accounted for.

We are investigating new frameworks that provide the opportunity for all New 
Zealanders to participate in solutions that help manage our oceans, benefit 
communities and the economy, and support people making their living from the 
marine environment. This involves helping communities to engage with, and 
develop trust in, marine science; and providing frameworks that support Māori 
and stakeholder participation in shaping New Zealand’s marine future.

The beach at Nelson.
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What’s the best way to get everyone 
involved in decisions?
Project title: Testing EBM-supportive participatory processes for 
application in multi-use marine environments 
Project leaders: Dr Paula Blackett, NIWA; Prof Richard Le Heron, 
University of Auckland

There is a move, both in New Zealand and internationally, towards collective 
or ‘participatory’ decision-making for managing natural resources and marine 
spaces. Stakeholders, scientists and social scientists are working together to 
develop better participatory processes (ways to include different interest groups 

in decision-making) to improve environmental 
governance and management. 

However, we know little about the participatory 
processes for the marine environment that have 
happened in New Zealand. Our questions include: 
Who did they involve? What approaches did they 
take, and why? What was the process like? What 
was the experience of participants? What enduring 
outcomes were achieved?

We also know little about how customised Māori 
and stakeholder participatory processes could help 
develop and implement EBM.

The project is:

• Reviewing national and international 
participatory processes to explore different 
ways of participating and their outcomes

• Carrying out interviews and focus groups to 
discuss scenarios using different participatory 
processes

• Working with Māori and stakeholders to 
develop key principles, procedures and 
practices for participatory processes

• Trialling different participatory processes in 
Tasman and Golden Bays

Debs Martin (Forest & Bird) and Andrew Karalus (Nelson Forests) 
at a workshop in Nelson in March 2017.

 P
ho

to
: R

ob
in

 W
ilk

in
so

n,
 N

IW
A



11

What is social licence and how do you 
get it?
Project title: Frameworks for achieving and maintaining social licence 
Project leader: Jim Sinner, Cawthron Institute

We are investigating how ‘social licence’ is understood in New Zealand, and how 
similar/different it is to how the term is used in other countries.

Social licence refers to public acceptance of commercial activity. It is not a 
formal legal permit or regulatory requirement, but a metaphorical indication of 
community trust.

Without social licence, a business can incur delays and costs, and find business 
development is blocked.

We have interviewed marine-based businesses, Māori representatives and 
stakeholders in Banks Peninsula, Marlborough Sounds and Auckland to investigate 
how different parties understand social licence and how it can be achieved and 
maintained.

Result so far indicate that the nature of social licence depends on a business’s 
size and ownership, and that Māori generally prefer to use concepts based on 
Māori values and tikanga. Social licence 
also changes as businesses expand 
their markets and when communities 
get newcomers who are unaware of 
relationships between a local business 
and long-time residents. Larger 
companies that operate offshore tend 
to seek social licence by engaging 
with interest groups and organisations 
rather than individuals or local 
communities.

We are also studying how the phrase 
‘social licence’ is being used in public 
documents and public speech and to 
what end.

Our next step is to complete a case 
study, where we will survey community 
perceptions of a company (not yet 
identified) to assess what factors 
contribute to its social licence.

A salmon farm in Marlborough Sounds.
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How to build trust in science?
Project title: Navigating marine social-ecological systems 
Project leader: Dr Karen Fisher, University of Auckland

The aim of this project is to identify and/or improve our understanding of 
important institutional, social and cultural factors that need to be incorporated 
into EBM for it to be successfully used to manage New Zealand’s marine estate.

We will:

• Consider how knowledge of cumulative effects (ie, multiple 
activities or stressors in the same place) could be better 
included in decision-making frameworks

• Assess how Māori and stakeholders perceive risk and 
uncertainty associated with current and future marine 
activities so that we can better understand how different 
marine activities are perceived to affect ocean health, and 
identify gaps in knowledge that result in these perceptions 
and misperceptions

• Evaluate a range of methods for communicating and 
sharing science and knowledge that aim to build trust in the 
knowledge produced to inform decision-making 

To do this we use a range of social science methods to engage 
Māori, industry representatives, resource managers, decision-
makers, environmental organisations and communities to examine 
key issues in the marine environment. We are investigating how 
governance and management strategies address cumulative 

impacts by running scenario workshops with decision-makers, scientists and Treaty 
partners. We are using sci-art to enhance public awareness and explore public 
understanding of risk and uncertainty in New Zealand’s marine environment. We 
are using focus groups and interviews to evaluate the Challenge’s capacity to build 
trust with Māori and stakeholders, and to consider how trust is developed and 
maintained between Challenge scientists and experts who have diverse research 
interests, experiences and approaches.

Harry Mikaere 
(Aquaculture NZ) speaking 
about mātauranga Māori 
and cumulative effects at a 
workshop in August 2016.
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Before re-diversion and restoration management the Ōngātoro/Maketu Estuary had limited 
connection to the Kaituna River. The restricted freshwater flow into the estuary led to macroalgal 
blooms and poor environmental health.
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Ōngātoro/Maketu	Estuary	case	study
Project title: Participatory processes for marine ecosystem restoration 
(innovation fund) 
Project leader: Dr Patrick Barrett, University of Waikato

In 2009, a significant agreement was made to re-divert the Kaituna River with the 
aim of restoring the ecological health of Ōngātoro/Maketu Estuary. The decision 
followed a lengthy process of consultation and engagement that involved multiple 
iwi and a wide range of stakeholders.

The estuary had suffered significant ecological and cultural degradation following 
the diversion of the Kaituna River directly to the sea at Te Tumu in 1956. ‘The cut’ 
led to substantial 
sedimentation, 
loss of wetlands 
and seagrass beds, 
increased nutrient 
loads and algal 
growth, and loss of 
mahinga kai/food 
gathering places and 
cultural materials.

The river re-diversion 
is now underway. It 
should significantly 
increase the volume 
of water flowing into 
the estuary by 2018. 
The goal is to reverse the sedimentation processes, improve ecological health, 
create new wetlands, and restore mahinga kai and other marine life.

The restoration project provides a unique and unfolding case of collective, or 
participatory, decision-making where diverse stakeholders and iwi with different 
worldviews and sometimes competing interests have worked together to develop 
a shared strategy.

While the development of the re-diversion strategy was long and complex, and 
the process has not been without challenges, it could be regarded as an exemplary 
case of multi-stakeholder and multi-iwi engagement in marine ecosystem 
governance and management. We are analysing the development of this re-
diversion strategy to identify principles and practices for collaborative processes 
that can be applied in other marine resource and environmental management 
contexts.
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Valuable Seas
Programme leader: Dr Judi Hewitt, NIWA

Understanding the true value of New Zealand’s marine estate is important 
if we are to realise its full benefits and demonstrate wise stewardship. We 
have no stocktake of our natural capital, nor a defined suite of values (social, 
environmental, cultural, spiritual and economic) or indicators that fully capture 
the marine economy. Quantifying these values, and the marine habitats and 
ecosystem processes that underpin them, will improve New Zealand’s ability to 
prioritise management actions, make informed decisions, and define trade-offs.

We are developing world-leading methods of capturing the economic, social, 
environmental, spiritual and cultural values of New Zealand’s marine ecosystems 
using participatory processes developed in Our Seas. We will then link these 
values to a new economic model that focuses on:

• Developing innovation in the marine economy

• Adding economic value while ensuring maintenance or improvement 
of other values – ie, balancing kaitiakitanga/guardianship and economic 
benefit

While New Zealand’s marine estate has enormous quantities of natural resources 
that could be exploited for economic gain, it also has significant social and spiritual 
value for generations of New Zealanders.

There is a perception that the way New Zealand governs and manages its marine 
estate does not appropriately acknowledge and accommodate Māori and 
community concerns, views and values. We are therefore developing processes 
and measures to define the different values New Zealanders have for our marine 
environment; and nurture connections between multiple non-monetary (social, 
cultural, spiritual, biodiversity, and conservation) values, investment and the 
marine environment. 
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Including people’s values in decision-
making
Project title: Development of valuation frameworks and principles 
Project leader: Jim Sinner, Cawthron Institute

Values are central to environmental decision-making, but there is no consensus 
about how they should be identified or assessed. A valuation framework is a way 
of organising information about things that matter to people, in this case to inform 
decision-making about New Zealand’s marine environment. 

We are identifying frameworks and principles that recognise the multiple values 
people hold for the marine environment, so that different perspectives can be 
included in ecosystem-based management. The current system puts people in 
a binary situation – either accept or reject the proposal – rather than enabling 
exploration of alternatives.

We are examining how decision-making processes shape the way that values 
are expressed, documented and used, and identifying ways to improve these 
processes. To do this, we engaged with people who have been involved in 
decisions about management of Marlborough Sounds, through interviews, marae 
visits, a field trip and a workshop. We are now analysing our findings. Next, we will 
engage with decision-makers and their advisers.

We will use the information 
to generate draft principles 
for valuation. These will 
be tested and refined in a 
workshop later in 2017, and 
again in the cross-challenge 
case study in Tasman and 
Golden Bays (see p53).

The research team at Waikawa Marae near Picton in March 2017. Back row, 
from left: Kevin St Martin, Jim Sinner, Kai Chan, Nick Lewis, Marc Tadaki, 
Harvey Ruru, Bruce Glavović. Front row, from left: Charlotte Šunde, Janet 
Stephenson, Aneika Young, Annabelle Giorgetti, Shaun Awatere.  
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Values are like an iceberg 
– from the surface you 

only see about 5%

How do New Zealanders value marine 
ecosystems?  
Project title: Mauri Moana Mauri Tangata Mauri Ora 
Project leader: Dr Shaun Awatere, Landcare Research 

We are exploring ways to assess the non-monetary values of coastal and marine 
ecosystem services, and illuminating the diversity of values that New Zealanders 
hold for the marine environment.

This research is urgently needed to inform the development of marine EBM. It will 
also contribute to the development of more equitable ecosystem-based decision 
making around the world.

At present, when ecosystem services are included in environmental planning, 
policy, and decision-making only their economic benefits are considered. The 
validity of ecological and social perspectives and non-monetary values are neither 
acknowledged nor included. Although some non-monetary values like spirituality, 
metaphysics and morals do not fit naturally into an ecosystem services approach 
they should not be disregarded.

To develop an approach that accounts for these important but unacknowledged 
values, we have reviewed New Zealand-based and international work on non-
monetary valuation with relevance for ecosystem services, with a focus on 
Kaupapa Māori research (transformational research conducted by and for 
New Zealand’s indigenous people) and international work involving indigenous 
knowledge systems.

We are using the insights from this review to develop a platform that engages 
with indigenous and other social values. This will enable more comprehensive and 
culturally-appropriate ecosystem accounting and EBM efforts in Aotearoa. 
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Jewel anemones on 
Wellington’s south coast.

Measuring ecosystem services and how 
they’re	affected
Project title: Measuring ecosystem services and assessing impacts  
Project leader: Dr Andrew Lohrer, NIWA

The species and habitats in our marine ecosystems provide many ‘ecosystem 
services’, such as providing food and cleansing waters of particles and pollutants.

This project is clarifying the links between nature and human values. In particular, 
linking the social and cultural values that people associate with coastal and marine 
areas near Tauranga and Nelson to specific ecosystem services that underpin and 
support these values.

We are also developing ways to measure and map particular marine ecosystem 
services that are directly linked to the values held by Māori and stakeholders. 
These ecosystem services are:

• Removing pollutants (eg nutrient runoff)

• Enhancing biodiversity by providing habitats for fish and invertebrates

• Bundles of ecosystem services generated by native shellfish species, such as 
mitigating ocean acidification and stabilising sediment

Each of these ecosystem services is likely to have different value and meaning 
for different audiences in different locations (eg councils, Department of 
Conservation, iwi, hapū). These relationships will be explored in more depth as the 
project progresses. 
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Building up New Zealand’s blue 
economy
Project title: Creating value from a blue economy 
Project leader: Dr Nick Lewis, University of Auckland

In recent years, advocates for sustainable oceans have focused attention on 
building a sustainable ‘blue economy’, where innovative practices that promote 
and sustain diverse industries are based on resilient marine ecosystems.

We are studying New Zealand-based initiatives to create economic value from 
sustainable marine practices and activities. We have considered five broad and 
overlapping marine sub-economies (iwi, techno-science, commodity, community, 
and small business), and are investigating connections between them. The 
initiatives are often at the point where these economies overlap.

For example, applying techno-science to wild or farmed fish and shellfish to 
develop higher value food; efforts to create value from waste; developing and 
adopting new environmental and ethical quality standards; promoting business 
models that dovetail with EBM decision-making; having a spread of diverse 
economy activities within communities; new forms of collective regional groups; 
and developing new aquaculture industries centred around restoration efforts. 

We are studying the format, extent and potential of these value-creating 
initiatives. 

We will use the findings to:

• Map and model a novel and sustainable blue economy

• Support policy, decision-making and investment that stimulates 
resourcefulness, strengthens regional economies, encourages EBM, and 
underpins sustainable use of our seas

This work will also help position New Zealand as a leader in the world’s growing 
blue economy.
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Protecting	mussel	farms	from	ocean	
acidification	
Project title: A feasibility study of coastal acidification mitigation 
strategies for the mussel industry (innovation fund) 
Project leader: Prof Cliff Law, NIWA/University of Otago

Coastal waters are becoming more acidic due to increasing atmospheric CO2 and 
local processes such as microbial respiration. This is a threat to New Zealand’s 
shellfish aquaculture industry, because mussels are less healthy and don’t grow as 
well at a lower pH.

We are testing two techniques to see 
how effective they are at alleviating 
local acidification around mussel farms, 
and then optimising them. The first 
involves returning waste mussel shell, 
which dissolve making the water more 
alkaline. The second is strategic aeration 
to oxygenate farm waters during the 
night when oxygen and pH are naturally 
lower.

The results from trials of the two 
methods will be compared and then 
used in hydrodynamic models to predict 
their effects on pH in the top of the 
South Island and the Firth of Thames. 
The effect of the projected change in pH 
achieved by these methods will then be 
assessed on the survival and condition 
of mussel spat and juveniles.

As well as providing recommendations 
for shellfish aquaculture, this research 
may help efforts to mitigate acidification 
in coastal ecosystems.

Green-lipped mussels contribute more than $240 million to 
New Zealand’s economy in food exports, biopharmaceuticals 

and health supplements; the majority are farmed.
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New	uses	for	offshore	infrastructure?	
Project title: The re-use of offshore infrastructure and platforms: 
assessing the value to communities, industry and the environment 
(innovation fund) 
Project leader: Dr Alison Lane, Environmental Resources Management

This project is investigating the environmental, social, economic and practical 
implications of decommissioning New Zealand’s offshore structures, such as oil 
platforms. In particular, we are investigating whether it is better for Taranaki’s 
marine ecosystem if end-of-use structures are removed or left in place, and if 
there are associated economic opportunities that could benefit the regional 
community.

We are:

• Reviewing and analysing environmental monitoring data available from 
offshore installations that have been in place for many years

• Reviewing the legislation concerning offshore decommissioning 

• Considering the potential risks and benefits to the environment of leaving 
marine structures in place, and doing a comparison with international 
examples

• Considering the marine species known or expected to use these structures, 
taking account of current and historic marine mammal sightings in the 
South Taranaki Bight

We will then use this data, along 
with social and economic studies, to 
investigate whether leaving Taranaki’s 
offshore infrastructure in place 
could bring value to the regional 
community; and whether there 
is potential to ‘value-add’ during 
decommissioning. For example, 
whether the structures are likely 
to protect and enhance in-shore 
fishery resources or provide tourism 
opportunities. 

We will explore what the value-add 
potential is through community focus 
groups and stakeholder surveys of 
Māori, fisheries, and tourism and 
petroleum industries in the region.

We are also doing a cost-benefit 
analysis to investigate the financial 
effects that decommissioning could 
have on the Taranaki community.

 
Is it better for marine ecosystems if decommissioned offshore 
structures are left in place?
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Safer beaches and kai moana  
Project title: Near real-time forecasting using operational 
oceanographic forecasting of contamination risk to reduce commercial 
shellfish harvest and beach closures (innovation fund) 
Project leader: Ben Knight, Cawthron Insitute

Seawater in Tasman Bay is periodically contaminated with bacteria, causing 
temporary closure of public beaches and commercial shellfish harvest. The 
aquaculture industry and Tasman District Council need more accurate and timely 
forecasting to better predict and manage risk. This project is creating the first near 
real-time forecasting tool for the region, which will improve the prediction of safe 
access to aquaculture sites and beaches.

Tasman and Golden Bays are at the ‘end of the pipe’ for discharge from local rivers 
and streams, so seawater is sometimes compromised by bacteria from land-based 
activities. This can affect the productivity and revenue of large shellfish growing 
areas and close local beaches to public use.

Although improved land management practices may ultimately reduce 
contamination risk, better forecasting is needed because the present rules result 
in conservative decisions – meaning some closures are unnecessary because 
bacterial levels did not breach the safety threshold. 

A team of national experts from the Cawthron Institute, NIWA and MetOcean 
Solutions Limited are building connected models from the land to the region’s 
main rivers to the sea. These models will predict bacterial levels entering the sea, 
providing a visual spatial forecast (like a weather map) of contaminant risk. This 
will enable a timely risk assessment of contamination to beaches and shellfish 
growing areas.
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Tangaroa
Programme leader: Linda Faulkner, Tutaiao Ltd

Throughout Māori history the sea has played a dominant role given the ancestral 
connections and existence of Māori as island peoples for thousands of years. 
The knowledge established through this connection, alongside the increasingly 
significant customary and commercial interests held by Māori in the resources of 
the sea, are contributing to achieving the Challenge’s objective.

The Tangaroa programme is dedicated to exploring the development of EBM that 
is founded on and informed by mātauranga and tikanga Māori. It is looking at 
mātauranga-inspired innovations that enable Māori to participate as partners and 
leaders in marine management and decision-making. 

Our projects focus on:

• The practice and maintenance of kaitiakitanga/guardianship in our marine 
environment

• Understanding the Māori marine economy and future opportunities

• Developing practical resources for Māori to support improved marine 
management

• Assessing New Zealand’s legal and policy frameworks for enabling Māori 
partnerships and leadership in marine management.

Our approach recognises that positively supporting Māori participation in 
managing our marine resources is an important factor in successfully enhancing 
and sustainably using these resources for future generations.
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Historical	Māori	marine	guardianship
Project title: Hui-te-ana-nui: understanding kaitiakitanga in our marine 
environment 
Project leader: Dr Anne-Marie Jackson, University of Otago

Mātauranga Māori (Māori knowledge) is a complex knowledge system comprising 
intergenerational beliefs, values and practices, which can be used to sustainably 
manage the marine environment. For example, the conservation ethic of 
kaitiakitanga, or guardianship, is one value that Māori draw upon.

We are examining the mātauranga associated with the marine environment by 
researching archives and examining key texts. We are also reviewing literature, 
reports, frameworks and legislation that relate to Māori perspectives of the 
marine environment.

We are collating historical examples that highlight the depth of mātauranga which 
express Māori connection to the marine environment, and how this connection is 
fundamental to the hauora (wellbeing) of people, as well as the environment.
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Understanding the dynamic between 
Māori	lore	and	law
Project title: Tūhonohono: tikanga Māori me te Ture Pākehā ki Takutai 
Moana 
Project leader: Dr Robert Joseph, University of Waikato

Understanding the relationship between mātauranga and tikanga Māori (Māori 
knowledge and custom) and Aotearoa New Zealand’s state law – and how to apply 
both over our marine estate so that they are mutually beneficial to both cultures – 
are large and complex questions.

Tūhonohono (binding together) is a cohesive vision of New Zealand jurisprudence, 
the theory and philosophy of law, over the marine estate. We are exploring how 
the laws and institutions in New Zealand could evolve to reflect the best values 
and concepts of both of New Zealand’s founding peoples – Māori and European.

We are:

• Assessing the compatibility of marine policy and law with the mātauranga 
and tikanga Māori of specific iwi, hapū and whānau within Te Tau Ihu o Te 
Waka-a-Māui/Top of the South Island

• Investigating how mātauranga and tikanga Māori are applied in the marine 
environment

• Exploring what the enablers and/or barriers in New Zealand marine policy 
and law are for the application of mātauranga and tikanga Māori, and what 
effect this has on uncertainty when making decisions about increased use 
of marine resources

• Exploring how legal and regulatory systems could be modified to enable 
them to work more cohesively with mātauranga and tikanga Māori, to 
achieve kaitiakitanga and EBM outcomes specific to Māori

• Building on international Indigenous examples that have successfully 
applied Indigenous customary law and mainstream law to marine 
environments

• Exploring innovative marine management models that implement cohesive 
jurisprudence and reflect the best values and concepts of both founding 
peoples
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Marine	kaitiakitanga	in	practice
Project title: He Pou Tokomanawa: kaitiakitanga in practice in our 
marine environment 
Project leader: Frank Hippolite, Tiakina Te Taiao

This research will support mana whenua iwi to practice kaitiakitanga/guardianship. 
Application and practice of kaitiakitanga has become increasingly difficult due 
to growing pressure for the use of, and cumulative stressors on, resources and 
because management is based on legislation and science rather than tikanga/
custom and mātauranga Māori/Māori knowledge. Further, mana whenua iwi in 
considering environmental management are experiencing the continuous loss 
of traditional knowledge. Although there is some provision for kaitiakitanga in 
resource and environmental management legislation, application is inconsistent 
and reflects the limitations of taking cultural aspects out of context.

This project is Māori-led and co-designed, facilitated by Tiakina Te Taiao in 
partnership with Cawthron Institute. Our aim is to develop a culturally-relevant 
pathway to enable Māori to evaluate and contribute to EBM tools and processes 
that are unique to Aotearoa New Zealand.

In the case study area of Tasman Bay/Te Tai-o-Aorere and Golden Bay/Mohua we 
will: 

• Use appropriate mechanisms to bring together multiple mana whenua iwi 
perspectives, aspirations and priorities

• Examine mātauranga Māori to define and restore the cultural context of Te 
Tai-o-Aorere and Mohua

• Evaluate environmental frameworks from a mātauranga Māori perspective 
to help develop a kaitiakitanga framework

• Develop a working relationship with the wider Challenge programme to 
initiate a marine EBM ‘interface’ process referred to as ‘Te Wheke Hononga’
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Innovatively	improved	pathways
Project title: Whaia te Mana Māori Whakahaere Tōtika ki Tangaroa 
– in pursuit of Māori governance jurisdiction models over marine 
resources 
Project leader: Robert Joseph, University of Waikato

This project is a collaboration between the University of Waikato Te Mata Hautū 
Taketake Māori and Indigenous Governance Centre (MIGC) and Te Tau Ihu o Te 
Waka-a-Māui/Top of the South Island Māori groups in the Tasman and Golden 
Bays area. 

Our aim is to co-develop and produce research on 21st century Māori governance 
jurisdiction models, frameworks and best practices to support an EBM approach 
for our marine resources that is consistent with Māori tikanga/custom and 
mātauranga/knowledge. 

We will explore and develop innovative governance tools while at the same time 
enhancing the partnership and leadership relationships between Māori, the 
Government and industry. 

Māori governance jurisdiction describes the right and responsibility of Māori to 
govern themselves, to make decisions for the future, and to exercise a full range 
of political and legal power and authority over their people, land, and resources 
including marine resources. There are several forms of jurisdiction that are 
relevant to the governance of marine resources.

Regulatory jurisdiction includes the regulation of health and safety standards, 
customary rights such as customary fishing and collecting of traditional medicines, 
and zoning and environmental hazards. 

Territorial jurisdiction includes the authority to enact laws and regulations 
that apply solely within a specified territory and is exercisable over a specific 
geographical area such as the traditional rohe of a Māori whānau, hapū or iwi. 

Personal jurisdiction includes the authority to pass laws in relation to particular 
persons due to characteristics of those persons and is exercisable over a particular 
people whether they are physically present in that tribe’s rohe or not. 

Subject matter jurisdiction includes the authority to pass laws on specified 
subjects, eg customary fishing rights and customary marine title.
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Tipping points happen when subtle but cumulative 
effects suddenly and drastically alter the way an 
ecosystem functions, and its ability to cope with 

changing conditions. They are almost always 
negative – for example the loss of environmental 
resources such as biodiversity and kai moana, or 

ecosystem services such as water purification. 
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Dynamic Seas
Programme leader: Prof David Schiel, University of Canterbury 

Our biophysical science underpins the EBM knowledge and tools that Sustainable 
Seas is developing. Our main themes are ecosystem ‘connectivity’ and ‘tipping 
points’.

‘Connectivity’ has many aspects but essentially involves how organisms and 
materials in a marine ecosystem are interlinked. To investigate this we are:

• Using forensic chemistry – tracking the chemical signatures of organic 
matter and a wide range of organisms – to show how key species in coastal 
food webs are connected and what they eat

• Measuring and monitoring light, sediment, chlorophyll, oxygen, nutrients, 
temperature, and rate of flow in ocean waters to determine how the water 
column is structured, from the sea bed to the surface; how different ‘layers’ 
of water are influenced by local factors like river flows and tidal currents; 
and how global influences such as ocean currents and climate affect the 
movements of water and materials

Our research extends from coastal waters to deep offshore canyons, where land-
derived material may support bottom-dwelling communities and high productivity 
on the seabed.

‘Tipping points’, where ecosystems go into rapid decline, are things to be avoided, 
but not enough is known about the exact conditions and interactions involved to 
be certain we can prevent them from happening. We are investigating ‘stressing’ 
factors that are likely to contribute to tipping points in estuary and nearshore rocky 
reef systems to determine their critical thresholds. These ecosystems can be greatly 
affected by a wide range of marine and land-derived stressors, such as excessive 
nutrient and sediment runoff. Sediment can travel into deep/offshore waters, or be 
increased by offshore activities such as dredging and mining, which can adversely 
affect the bottom-dwelling communities. 

Species diversity is a key feature of coastal communities that underpins many 
ecological functions, but is difficult and time-consuming to gauge over large areas. 
We are using recently developed genetic barcoding techniques to develop tools 
that can identify species from environmental DNA found in water samples. This is 
hoped to be a much more practical and cost-effective than directly sampling each 
species one-by-one.
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Forensic food webs
Project title: Ecosystem connectivity: tracking biochemical fluxes to 
inform ecosystem based management 
Project leader: Prof Steve Wing, University of Otago

For EBM to work, we need to understand the critical connections within ecosystems, 
such as how bivalves (eg mussels) and fish feed and provide food for other parts of 
their coastal community. Changes in ecosystem connections can shape ecological 
function and the provision of goods and services on which we all rely.

We are tracing the fate of water and 
sediments from land through coastal 
food webs, evaluating connections 
between coastal and deep sea 
habitats, and identifying the effects 
of key coastal developments on 
food web connectivity. Changes in 
nutrients, sedimentation, disturbance 
or large-scale changes in ocean 
circulation and physical conditions, 
such as temperature and oxygen, can 
significantly affect these connections.

We are using advanced forensic 
chemistry to determine ecosystem 
connectivity by tracing organic matter, 
nutrients, metals and contaminants 
through marine food webs and 
investigating how they are processed 
and channelled.

We are also identifying how marine 
activities such as fishing, aquaculture or 
coastal development alter connections 
within food webs, focusing particularly 
on shellfish and finfish that are at the 
heart of coastal food webs.
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Kelp is often a primary source of organic matter in marine food webs.
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What	causes	tipping	points?
Project title: Tipping points in ecosystem structure, function and services 
Project leader: Prof Simon Thrush, University of Auckland

We are investigating how ecosystems respond to change, especially the insidious 
effects of multiple stressors and cumulative impacts that can lead to a ‘tipping 
point’. Tipping points are a rapid transformation that happens when an ecosystem 
loses its capacity to cope with change. They usually involve the loss of valuable 
resources such as fish and biodiversity, or ecosystem services such as protection 
from coastal erosion.

Within seafloor sediments, shellfish interact with microbes, sediments and water 
flow to affect primary productivity, water clarity and the risk of eutrophication 
(excessive nutrients) in harbours. These animals are the heart of hidden 
infrastructure supporting many ecosystem services. They help process waste – 
but only up to a limit, and that limit is affected by many factors, such as climate 
change, ocean acidification, fishing pressure, sedimentation, nutrient runoff, 
and pollution. Without a better understanding of how these processes work and 
respond to change, we risk losing these services.

We are doing the first national marine experiment, in estuaries, harbours and 
rocky reefs from Northland to Southland, to identify tipping points, risks, and how 
systems respond to change.

We are also working with other Challenge projects to design tests for current 
management approaches, to reduce the risk of reaching tipping points and 
mitigating adverse effects. Understanding the capacity of our marine ecosystems 
to adapt, and the nature of changes that are happening, are essential for EBM and 
sustainability.

We often take for granted the way things work  
– until they are broken



Stressor footprints
Project title: Stressor footprints and dynamics 
Project leader: Dr Craig Stevens, NIWA/University of Auckland

This project aims to define the ‘footprint’ of materials that stress marine 
ecosystems, such as contaminants, nutrients and sediment. Such footprints 
include where they are and how they flow through surrounding waters. 

We are investigating three aspects:

• Near-field effects – around the source of the stressor material

• Regional effects – from wider coastal processes

• Far-field effects – due to factors like climate change

We are using the latest in marine technology – including drifters, ocean gliders 
and wire-walking moorings – provide critical observational data. Our ocean glider 
has made multiple passes through the focal region, providing valuable data on the 
vertical structure of the water column (the different layers between the surface 
and seabed). We will soon be releasing surface drifters in Tasman and Golden Bays 
that track where material is transported.

We are using this information to develop 
better mathematical models that show 
currents and water flows within the focal 
region. These will show how stressor 
footprints from local marine activities 
affect the wider marine environment, 
and indicate what the critical factors are 
and how they interlink. This is complex 
because of the number and varied 
nature of marine activities, but extremely 
important because they provide critical 
information for stakeholders and 
resource managers.

Our data is also used by other Challenge 
projects, to improve our understanding 
of how ocean currents transport stressor 
materials and their connectivity – the 
way they interact with each other and 
the marine ecosystem. This is important 
for determining how much, and what 
type, of marine activity is viable in a 
particular region.

Ocean gliders provide invaluable data from below 
the surface about ocean flows, density, sediment, 
light, chlorophyll, and oxygen.
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Comparing submarine canyons’ 
productivity
Project title: Submarine canyons: how important are they for 
connecting coastal and deep-sea ecosystems? (innovation fund) 
Project leader: Dr Daniel Leduc, NIWA

New Zealand has large areas of narrow continental shelf punctuated by numerous 
deep submarine canyons, which vary in shape and physical characteristics. These 
differences are likely to influence which canyons funnel debris and organic matter 
into deeper environments – they determine to what extent a canyon connects 
land and deep seabed ecosystems. 

Ecological productivity is a measure of how much biomass (living organisms) 
an ecosystem can generate. Kaikoura Canyon’s seabed communities have 
exceptionally high ecological productivity – the canyon is one of the most 
productive deep sea habitats known – while Hokitika Canyon has low productivity.

To investigate what is behind this difference, which 
may be partly influenced by organic matter from rivers, 
we are comparing the amount of land- and coastal-
derived plant material in the sediment and food 
webs using forensic chemistry to track the chemical 
‘signatures’ of the organic matter. The findings, in 
combination with a new biologically-focused canyon 
classification scheme, will be used to assess the 
regional influence of other canyons on the productivity 
of New Zealand’s deep seabed communities.

This research will provide valuable insights into the 
food webs of seabed communities, and so help predict 
how changes in food supply due to natural or human 
causes may affect their function. It is also of global 
interest because it will help clarify the fate of the 
vast quantities of fine, land-derived organic matter 
that enters the oceans, but which is not preserved in 
marine sediments.

Transport of organic matter from land and coasts to 
the deep sea is influenced by events like the Kaikoura 
earthquake in November 2016, which triggered a massive 
movement of sediment and debris.

A digital model of Kaikoura Canyon.
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Effects	of	sediment	on	seabed	species
Project title: Sediment tolerance and mortality thresholds of offshore 
benthos (innovation fund) 
Project leader: Dr Malcolm Clark, NIWA

We are investigating the effects that suspended sediment from human activities 
such as mining and fishing has on the health and survival of important deep-sea 
species in the South Taranaki Bight. The information will be useful to industry and 
environmental managers for managing and regulating the effects of sedimentation 
on benthic (seabed) communities. 

We are collecting animals that are common 
in the region at depths of 50–60 m, especially 
dog cockles, sponges, and bryozoans. These 
are held in specialised laboratory facilities, 
where running seawater and environmental 
conditions such as sedimentation can be 
precisely controlled to ensure conditions 
are optimal for maintaining healthy 
specimens. Once we have determined 
optimal conditions, we will investigate 
the effect that increasing the amount of 
suspended sediment, for varying lengths 
of time, has on the different species. These 
innovative laboratory experiments will help 
us understand how resilient these species 
are and how quickly they can recover.

This information will help establish 
how sedimentation effects on benthic 
communities can best be managed and 
mitigated, and determine what the 
threshold levels of suspended and settled 
sediment are before their effect on deep-sea 
species becomes ‘ecologically significant’.

The sponge Crella incrustans.
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Measuring biodiversity using eDNA
Project title: Quantifying marine biodiversity using environmental DNA 
(innovation fund) 
Project leader: Dr Michael Knapp, University of Otago 

Tools to measure patterns in biodiversity are an important factor in developing 
efficient, ecosystem-based management of marine resources. Current methods 
are costly, labour-intensive, and rely on surveying a limited number of indicator 
species and sites to give an estimate of biodiversity and ecosystem health. 
Consequently, their capacity for correctly capturing the complexity of marine 
communities at an ecosystem level is limited.

We are establishing and testing an innovative, high-throughput and cost-efficient 
way to quantify marine biodiversity using environmental DNA (eDNA) extracted 
from marine water samples. Our initial results show the power of this new tool. 
We identified the presence of around 60 species in the test areas, and the species 
composition (which species are present) of neighbouring but distinct habitats 
were clearly distinguishable.

We are determining the spatial and temporal resolution of marine eDNA, the 
required sampling density and frequency, and the effects of external factors 
(such as weather and sea conditions), on the results. We will then verify the 
technique by comparing our eDNA findings with biodiversity metrics obtained with 
traditional monitoring. 

The goal is to establish a new standard for quantifying marine biodiversity, 
enabling ecosystem-based management of New Zealand’s marine resources. 
Working closely with the Department of Conservation, Ministry for Primary 
Industries and kaitiaki/guardians, we will develop simple web-based tools to 
explore our eDNA data so that scientists and non-scientists can readily use 
this information to undertake their own research and underpin management 
decisions. 
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Moki (Latridopsis ciliaris).
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Managed Seas
Programme leader: Dr Chris Cornelisen, Cawthron Institute

This programme is the Challenge’s ‘tool box’ – we are developing, validating and 
comparing tools and frameworks that will support EBM by helping decision-
makers and other interested groups understand the effects of management 
decisions and/or future environmental conditions. These tools are critical for 
testing EBM (p59).

Our work includes developing:

• Ecosystem models to enable decision-makers to weigh up ‘what if?’ 
scenarios

• Tools that use spatial data to explore trade-offs between different resource 
uses and predict their effects on biodiversity and ecosystem health 

• Techniques for understanding the risks associated with novel marine 
activities, the cumulative effects of multiple stressors, and uncertain 
changes in the ecosystem

• Internet-based applications to enable Māori and stakeholders to participate 
and engage with the tools and knowledge that the Challenge is generating

Working with the other research programmes is essential to successfully develop 
and implement these tools. It’s equally important that regulators and managers in 
government, Māori, community and stakeholder organisations, institutions, and 
industry choose to be involved – 
and that we provide opportunities 
for them to be involved – to 
ensure outputs are practical and 
fit for purpose. For example, we 
hosted a workshop for Māori and 
stakeholders, where they shared 
issues and concerns in Tasman and 
Golden Bays and gave insights and 
guidance that are helping us frame 
future scenarios.

Follow up workshops and 
engagements in Tasman and 
Golden Bays will further inform the 
ecosystem models and decision 
support tools we are developing, 
which will reflect Māori and 
stakeholders’ diverse range of 
values and aspirations. 

 Tasman Bay, with Motueka River plume and Abel Tasman National Park.
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What happens if…?
Project title: Ecosystem models 
Project leader: Dr Ian Tuck, NIWA

We are developing simulation models for the Tasman and Golden Bays area to 
test what is likely to happen to marine ecosystems under different scenarios. This 
enables managers, Māori and other stakeholders to explore ‘what if?’ questions, 
and consider the implications of potential management decisions.

We have developed and validated an ecosystem model using the Atlantis 
framework. The Atlantis model is a computer representation of the bays that can 
be used to mimic and help understand dynamics and flow-on effects. It includes 
everything in the ecosystem from sunlight and nutrients through to top predators 
and fisheries. This allows us to test different management or environmental 
scenarios to understand effects on the whole ecosystem. This Atlantis model is 
ready to use, so we are now developing appropriate scenarios to investigate.

These scenarios are being informed by consultation (through workshops) with 
Regional Councils, Māori, managers, and a range of stakeholders, to get an 
understanding of their concerns for the region’s marine environment, and the 
types of scenarios they would like to investigate.

We are also developing other food web and size-
based ecosystem models, and investigating ways to 
test and compare them to determine which are most 
appropriate and useful, and the level of complexity 
needed to answer different sorts of questions.

This work is linked with the Participatory tools project 
(p43), which will use the models to determine the 
trade-offs that will result from different decisions.

Cook Strait and Nelson bays.
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Helping decide how to best share 
marine space
Project title: Spatially-explicit decision support tools  
Project leader: Dr Carolyn Lundquist, NIWA/University of Auckland

We are developing spatially-explicit decision support tools to inform decision-
making. These are models that use spatial data (data that have geographical 
coordinates) to investigate trade-offs between different resource uses, objectives, 
and Māori and stakeholder values, and their impacts on biodiversity and 
ecosystem health. 

Because there are many different types of models, we are finding out which 
models work best in a New Zealand context. We are developing techniques that 
evaluate whether the uncertainty associated with different representations of data 
– from the biological (living) and physical (non-living) parts of an ecosystem and 
socio-cultural values – affect model outcomes, which is a key challenge in large-
scale management of the marine environment.

We are developing models to examine the cumulative impacts of multiple 
stressors, such as fishing, mineral extraction and sedimentation, on different 
marine animals in Tasman and Golden Bays (see images). These models will 
consider the effects at multiple scales and amount of disturbance. We are 
developing these tools with involvement from key policy and management 
people in government, Māori, and community and stakeholder organisations to 
ensure they are ‘fit for purpose’ and fully integrated and tested within existing 
management systems.

Small rapid colonising species Larger rapid colonising species 

Tube mat forming species

Surface burrowing species

Species that create shell hash

Species that give above ground structure

Deep burrowing species Predators and scavengers

A variety of marine animals are being used to investigate seafloor disturbance and recovery from physical stressors.
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Dolphin off Kaikoura.

Better	risk	assessment
Project title: Novel risk assessment tools for ecosystem-based 
management 
Project leader: Dr Graeme Inglis, NIWA

To manage marine ecosystems sustainably we must be able to make predictions 
about their future state in response to changing patterns of human use.

Risk assessment informs these predictions by identifying possible threats from 
an activity, their environmental and social consequences, and how likely each 
outcome is to occur. Although it is often viewed as a technical process, most ‘real-
world’ risk assessments involve considerable uncertainty because much is still 
unknown about marine ecosystems and the way they function. This means that 
we often have to use a ‘best guess’ when defining threats within complex marine 
ecosystems, evaluating their consequences, and estimating the probability that 
they will happen.

This is even more challenging when the effects of the proposed activity may 
interact with other existing stresses; and when trying to anticipate the likelihood 
of events that have significant consequences, but which are highly uncertain (eg 
ecosystem tipping points).

In recent years, there has 
been considerable progress in 
developing methods to assess 
and manage risks in situations 
like these where there are ‘deep’ 
scientific uncertainties. Many 
of these approaches are not yet 
widely used in risk analysis.

Beginning in July 2017, this 
project will review new methods 
to inform risk management 
for novel marine activities, 
cumulative threats from multiple 
stressors, and tipping points. 
In particular, we will consider 
tools that enable stakeholders 
to participate in developing 
plausible threat scenarios, and 
evaluating the risk models built 
around them, which support 
decision-making. 

Ph
ot

o:
 D

av
e 

Al
le

n,
 N

IW
A



43

There’s an app for that
Project title: Participatory tools 
Project leader: Dr Ross Vennell, Cawthron Institute

This research is at the boundary of science and society, developing internet-
based applications that will enable Māori, stakeholders and the wider public 
to participate, interact with and use the tools and knowledge generated by 
Sustainable Seas.

We are developing a decision support tool that enables Māori and stakeholders to 
interact with the scientific findings of the Atlantis ecosystem model (see p40). 

Atlantis uses Tasman and Golden Bays as one of its case studies and mimics how 
groups of marine organisms interact with each other, their physical environment 
and humans. For example, how shellfish populations might change in response to 
changes in the way we manage this fishery and other marine-related activities.

We are distilling the complexity of the Atlantis model into an online application, 
which stakeholders and managers will be able to use to see how different 
management strategies affect the productivity and quality of their marine 
environment. 

The application uses a ‘Bayesian Network’ (a statistical model that can be used 
to explore the likelihood of different outcomes as a result of changes in multiple 
variables) to connect changes in environmental management strategies with a 
range of cultural, environmental and economic outcomes. This approach will 
enable Māori and stakeholders to engage with both the complex environmental 
system of Tasman and Golden Bays and our science.

We are also developing an online and mobile app for two-way knowledge 
exchange between participants (ie Māori, stakeholders and the public) and the 
Challenge’s research projects.  
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Which seabirds are where?
Project title: Can we define marine habitat use by seabirds without 
costly at-sea observational data? (innovation fund) 
Project leader: Dr David Thompson, NIWA

New Zealand waters support the greatest diversity of seabirds on Earth. However, 
there is little information available about where seabirds are found within New 
Zealand’s EEZ, and how their distributions (numbers) vary with time. This lack of 
data often means that managers, decision-makers, Māori, stakeholders and the 
public do not have the detailed and robust information needed to gauge how 
particular threats in the marine environment could affect these high-profile, 
protected species.

Unfortunately, getting detailed and systematic 
at-sea data about where sea birds are and in 
what numbers through conventional boat-
based field work is extremely expensive. 
Relative environmental suitability (RES) models 
are cheaper because they do not incorporate 
location data, they rely upon knowledge of the 
environmental characteristics that particular 
seabird species prefer.

We are investigating whether RES models are 
sufficient to produce accurate estimates of 
seasonal seabird distributions – or if seabird 
location data from sightings and electronic 
tracking devices are more accurate. To do this 
we are comparing species-specific RES models 
to habitat suitability models that are produced 
from either observational data or location data 
from electronic tags.

This tiered novel approach has the potential to 
produce new information about how seabirds 
use the marine environment whilst making 
huge resource savings.
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Gannet on the wing at Farewell Spit.
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Working with Māori 
is an integral part 
of the process of 

capturing the needs 
and aspirations of 

all sectors of society
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Vision	Mātauranga
Programme leader: James Whetu, Whetu Consultancy Group 

We are responding to the Ministry of Business, Innovation and Employment’s 
policy framework for Vision Mātauranga by collaborating with each research 
programme, to mutually discover measures and outcomes that “unlock the 
innovation potential of Māori knowledge, resources and people to assist New 
Zealanders to create a better future”.

Vision Mātauranga has four themes:

• Indigenous innovation: Contributing to economic growth through distinctive 
research and development

• Taiao/environment: Achieving environmental sustainability through iwi and hapū 
relationships with land and sea

• Hauora/health: Improving health and social wellbeing 

• Mātauranga: Exploring indigenous knowledge and science and innovation

These themes were, and are, being used as to analyse each research project, to 
help achieve the outcomes sought by Vision Mātauranga. We are working with 
each programme to implement and embed Vision Mātauranga, to ensure that 
innovation potential of Māori knowledge, resources and people is realised in the 
science and research across all projects.

Our goal is to have Māori communities participate in our research, and to have 
outputs and outcomes that either empower traditional Māori knowledge or 
develop contemporary measures as a result of Māori knowledge.
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International	examples	of	EBM
Project title: International comparative study: incorporation of 
indigenous approaches to guardianship and stewardship in Canada’s 
resource management policy framework(s) 
Project leader: Dr Sarah-Jane Tiakiwai, Waikato-Tainui College for 
Research and Development

We have reviewed and evaluated international examples where indigenous 
environmental and economic approaches were incorporated into a resource 
management policy framework similar to the EBM concept.

Our aim was to identify any processes and frameworks that have been developed 
in response to utilising indigenous knowledge in the 
management of natural resources (whether land or 
sea) within environmental and biological constraints. 

The international examples we investigated were two 
examples of EBM undertaken in Canada. Canada was 
of particular interest as it has a similar colonial history 
with an indigenous population, similar environmental 
concerns, and has been actively working in this 
indigenous knowledge space. The two distinct, yet 
linked, examples of resource management and 

economic development that use EBM in a way that incorporates indigenous 
perspectives and aspirations were both from British Columbia: the Marine Plan 
Partnership for the Pacific North Coast and the Great Bear Initiative. 

To investigate these case studies we:

• Did background information research (a literature review)

• Engaged with the First Nation peoples who were involved with the Marine 
Plan Partnership, an EBM model that applied indigenous knowledge 
alongside western science

The research project was completed in early 2017. A scientific paper has been 
accepted for publication in AlterNative Journal, and a second has been submitted 
to the Columbia Journal of Environmental Law.

Canada has a similar 
colonial history 
with an indigenous 
population and similar 
environmental concerns 
to New Zealand.
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Preserving	mātauranga	Māori	gathered	
by Sustainable Seas
Project title: Repository of knowledge: mātauranga Māori 
Project leader: James Whetu, Whetu Consultancy Group

This project is investigating the concept of a digital repository to protect, preserve 
and record the whakapapa/lineage of all information and data gathered and 
identified by Sustainable Seas as mātauranga Māori/Māori knowledge.

Once all aspects of a digital repository have been investigated and critiqued 
by Māori researchers and experts within the Challenge, as well as the Māori 
community in the focal area, we will consider the feasibility of developing the 
repository and its supporting services (consents and processes). Trust and 
confidence in the repository concept and support services by local Māori is an 
important goal for this project. 

The aim is to enable the development of a distinctive 
body of knowledge at the interface between indigenous 
knowledge and the research and science of Sustainable 
Seas. Aspects of the Māori community, such iwi, hapū, and 
whanau, or Māori organisations, would be recognised as the 
source of, and rangatiratanga/authority over, the knowledge 
gathered for Sustainable Seas. Identifying and developing 
appropriate measures to protect the use of mātauranga 
Māori within Sustainable Seas, and the support of funders 
and research institutes will be a crucial factor in the viability 
and appropriateness of a digital repository.

We are also exploring a potential collaboration with the 
Science for Technological Innovation National Science 
Challenge project Te Tāhū o te Pātaka Whakairinga Kōrero: 
Next Generation Indigenous Knowledge to investigate 
developing a framework for a digital repository of 
indigenous knowledge. Ph
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Bringing	it	all	together	–	
enabling and using EBM
To achieve the objective of enhancing use of our marine resources within 
environmental and biological constraints, it is critical that we:

• Understand our existing legislative and decision making frameworks 
regarding New Zealand’s marine estate

• Explore and learn from international examples and policy innovations that 
could be used for/inform EBM in New Zealand

• Bring all the Sustainable Seas research together in case studies to trial EBM 
of marine resources in Tasman and Golden Bays

Recent decision-making for both regional and EEZ-scale consents has highlighted 
the breadth of legislation used to manage New Zealand’s marine resource sector. 
They have also highlighted the numerous institutions that interact at local, 
regional and national scales – and which have varying mandates.

For Sustainable Seas to succeed, it is critical that our research findings from all 
the programmes come together. Integrating our research activities is essential 
to develop EBM tools that combine participatory processes, incorporate Māori 
and stakeholder values, and include ecological information to improve decision-
making. We will test and validate these tools in Tasman and Golden Bays to access 
if they are fit-for-purpose and identify any knowledge gaps.
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How	does	EBM	fit	into	New	Zealand	
policy?
Project title: Ecosystem-based management (EBM) within New 
Zealand’s existing legislative framework  
Project leader: Dr Alison Greenaway, Landcare Research

This research is putting together many pieces of the complicated puzzle of 
New Zealand’s existing legislative and decision-making approaches. This work is 
developing a better understanding of the opportunities and constraints offered by 
current decision-making processes.

Our team of law, policy and governance experts is supporting those in government 
and non-government organisations to learn how EBM is currently enabled, and 
what possibilities and pathways there might be for EBM in the future.

There is a breadth of legislation for 
managing New Zealand’s marine estate, 
established through the Resource 
Management Act 1991 (RMA) and 
Exclusive Economic Zone and Continental 
Shelf (Environmental Effects) Act 2012 
(EEZ). Numerous organisations interact at 
local, regional, national and international 
scales. These organisations have varying 
mandates, from resource enhancement to 
environmental sustainability.

Our Exclusive Economic Zone (EEZ) extends from 12 to 200 nautical 
miles offshore. New Zealand has the fourth-largest EEZ in the world.
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Putting	EBM	to	work
Project title: Trialling EBM 
Project leader: Dr Judi Hewitt, NIWA

This research is investigating how to successfully put EBM into practice, using the 
Tasman and Golden Bays area as a case study.

We are working with those who have marine management and/or governance 
responsibilities for the area to identify specific issues. For example, we are 
discussing issues with Tasman District Council, and we will work with the He 
Pou Tokomanawa project (see p28) to identify issues related to kaitiakitangi/
guardianship in the area. 

These issues will be worked though using lessons, research and outputs provided 
by other projects within the Challenge. Where necessary, specific work needed 
to help resolve the issues will be identified and influence these other projects’ 
developments. This project will provide context and linkages between all of the 
Challenge’s projects. 

By the end of the project, we hope to have identified the route needed to resolve 
issues, reinforced and/or developed the relationships and networks required to 
help, and undertaken some of the science required to underpin implementation of 
EBM. 

This project will also identify gaps in the Challenge’s current research, which we 
will address in the future.

Identifying gaps in the knowledge and science means that councils, central 
government agencies, universities and Crown research institutes can address them 
through their research strategies. 

The end result needs to 
be useful and practical
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Sustainable Seas is one of 11 National Science Challenges.  
These align and focus New Zealand’s research on large and 

complex issues, bringing together scientists and experts 
from different organisations and across disciplines to 

achieve a common goal.


