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1 Introduction and summary of recommendations 
 
The National Inshore Finfish Fisheries Plan (the inshore plan) is one component of New 
Zealand’s regime for managing the marine environment.  We propose an over-arching vision for 
Robust and thriving coastal fisheries and marine ecosystems supporting healthy New Zealand 
communities now and into the future.  Achieving this vision will require: 1) holistic 
management direct and indirect effects of fishing on stocks, dependent species, habitats and the 
wider environment; management of other threats from human use of marine spaces (sound 
impacts from seismic surveying and shipping, seabed mining) and threats from land including 
sedimentation, chemicals and pollution from urban and rural land-use; 2) Fully enabling 
authentic Treaty od Waitangi (Treaty) partnerships where there is equal authority-sharing, 
enabling and resourcing the practice of kaitiakitanga; and 3) Local communities that are engaged 
and empowered to articulate their needs, values and aspirations with respect to coastal fisheries 
and ecosystems and ensure management delivers.   
 
Achieving the vision requires much more than one inshore fisheries management plan can 
deliver.  The need for policy and law reform to enable more integrated management from reef to 
ridge, Treaty based co-governance arrangements, cross sectoral collaboration, and strong science 
and monitoring that integrates mātauranga Māori – allowing Te Ao Māori to enrich the cultural 
values at the core of management.  
 
The immediate challenge for FNZ, and the subject of this submission, is to figure out what role 
the Inshore Fisheries Plan will play in this journey.  We consider this plan to have a significant 
role in helping move New Zealand along the path towards Ecosystem Based Management 
(EBM).  The Sustainable Seas National Science Challenge (SSNSC) has helped to define a set of 
seven EBM principles to build understanding about what EBM is in the context of the marine 
environment.   
 
In this submission, we identify specific objectives and actions that will carry inshore fisheries 
management towards EBM.  We discuss how each of our proposals will help to fill important 
gaps in current inshore fisheries management and the proposed inshore plan, and also how they 
align to the EBM principles described by the SSNSC. 
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WWF New Zealand recommends that FNZ:  
 

1. Run a collaborative workshop including Iwi/ and hapū representatives, and a balanced 
mix of other key stakeholders to develop principles for EBFM for the inshore plan.  

2. Include of a values-based vision for the inshore plan, to be developed with stakeholders 
in the EBFM workshop.  

3. Enable authentic authentic Treaty partnership and co-governance.  Amending Section 8.1 
“service 3”: “Engage with iwi through Iwi Fisheries Forums and any additional 
mechanisms, including co-governance arrangements, as required to ensure meaningful 
input and participation, and consultation.”  

4. Enable “restoration” to be included in the plan.  Amend the title of Section 11.1: 
“Protecting and restoring significant habitats and benthic environments”; and add a 
“service”: Identify important areas for restoration and develop restoration projects with 
local iwi/ hapū and communities.  

5. Better manage fisheries impacts on protected species. Include in Section 11.2 the 
additional “services”: Implementing an operational electronic monitoring programme for 
inshore fisheries; and Developing a home-grown protected species bycatch management 
framework. 

6. Improve the integration of data related to fisheries and the marine environment, and build 
and share knowledge to engage and empower people in EBFM.  Include a new section in 
the Improving environmental performance section of the plan titled: Integrating data and 
mātauranga Māori and enabling knowledge building and sharing.  We recommend two 
“services” under this new section: 1) Developing an integrated database for coastal 
environment and species science and mātauranga Māori; and 2) Developing a public 
interface for the integrated coastal marine species database.  

7. Include an additional section under Section 11 Improving environmental performance, 
titled: “Manage for resilience to climate change”; and an objective to: “Manage inshore 
fisheries to be resilient to climate change”.  Specific actions or “services” that would 
implement this objective include: 1) Reviewing TACC setting; 2) Integrate fisheries 
management with marine protection, and the principle of “Humans as part of the 
ecosystem”; 3) Aligning “habitats of significance” work with other biodiversity 
protection and spatial planning processes; and 4) Setting limits on land-based impacts and 
drive “reef to ridge” legislative reform. 

8. Include a commitment to provide resources and funding to better enable local tangata 
whenua to utilise and apply mātauranga Māori in local fisheries management.  Include 
this commitment Under Section 10 Improving local fisheries. 
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2 Develop principles for ecosystem-based fisheries 
management (EBFM)  

It is positive and exciting that the discussion document recognises that we should be moving 
towards ecosystem-based fisheries management (EBFM).  The management of fishing takes 
place in a wider context of environmental and natural resource management and governance.  At 
this higher-level, ecosystem-based management (EBM) has been proposed as a more effective 
way to address complex environmental challenges through shifting the focus from sector-specific 
management to a wider range of interrelated ecological, environmental and human factors.1 
 
The Sustainable Seas National Science Challenge has been tasked with figuring out how to do 
EBM in New Zealand.  The Challenge science leadership team suggest that the following seven 
major principles should underpin marine EBM in the New Zealand context:2 
 

1. Governance structures provide for the Treaty of Waitangi partnerships, tikanga, and 
mātauranga Māori.  

2. Place and time-specific ecological complexities and connectedness and present 
cumulative and multiple stressors, as well as those that might occur with new uses are 
considered.  

3. Humans, along with their multiple uses and values for the marine environment, are 
considered as part of the ecosystem.   

4. Healthy marine environments, and their values and uses, are safeguarded for future 
generations.  

5. Collaborative, co-designed and participatory decision-making processes area used, 
involving all interested parties from agencies, iwi, industries whanau, hapū, local and 
communities.  

6. Decisions are based in science and mātauranga Māori and are informed by community 
values and priorities.  

7. Flexible, adaptive management, appropriate monitoring and acknowledgement of 
uncertainty are promoted  

 

                                                
1 Richard Curtin and Raul Prellezo (2010) “Understanding marine ecosystem based management: A literature 
review”. 34 Marine policy 821.   
2 Judi Hewitt, Linda Faulkner, Alison Greenaway, and Carolyn Lundquist (2018) “Proposed ecosystem-based 
management principles for New Zealand”. November, Resource Management Journal 10 
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We consider it would be useful to include in the inshore plan a list of EBFM principles to 
provide clarity about what EBM is in the context of inshore fisheries management.   
 

WWF New Zealand recommends: FNZ run a collaborative workshop including Iwi/ and hapū 
representatives, and a balanced mix of other key stakeholders to develop principles for EBFM to 
be included in the inshore plan. Include an overarching vision 
 

3 Include a values-based vision  
There should be a values-based vision for the inshore plan.  A vision statement is something free 
from tight definition and constrained scopes.  It can be aspiration, inspirational and positive.  Its 
purpose is to help coalesce different interests and provide something at the very top that 
everyone agrees with.    
 
All the benefits that come from inshore fisheries – customary, recreational, commercial are 
dependent on there being a healthy inshore ecosystem.  Indeed, the benefits will increase if the 
health, productivity and resilience marine ecosystems increase.  This was discussed at a 
consultation workshop on the 11 December 2018.  WWF-NZ was one of a number of 
participants that considered an overarching vision for Robust and thriving coastal fisheries and 
marine ecosystems supporting healthy New Zealand communities now and into the future 
would enable the different benefits values gained from inshore fisheries, and enable the goals of 
all New Zealanders and every stakeholder group.   
 

WWF New Zealand recommends: values-based vision for the inshore plan, to be developed with 
stakeholders in the EBFM workshop (proposed in previous section).  
 

4 Enable Co-Governance structures and Treaty of Waitangi  
In all of its policy and legislation to control the sustainable use and development of the 
environment, including this inshore plan, the Crown must, to the greatest extent practicable, 
protect the authority of iwi and hapū in relation to taonga (such as coastal ancestral lands, fresh 
and coastal waters, flora and fauna and the ecosystems that support them, wāhi tapu, pā, and 
other important sites), so that they can fulfill their own obligations as kaitiaki.3  

                                                
3 Waitangi Tribunal (2011). Ko Aotearoa Tenei: A report into claims concerning New Zealand law and policy 
affecting Māori culture and identity. At 17. 
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The Treaty envisaged rangatira to rangatira (chief to chief) and mana to mana partnership at all 
levels of participation and decision making.4  However, the current fisheries legislation does not 
achieve “authentic partnership” with equal “political authority”5 Customary fisheries regulations 
enable (to some extent) tikanga and Mātauranga Māori in defined marine areas, this falls short of 
genuine co-governance due to the requirement for most decision-making to be approved by the 
Crown.6  
 
The inshore plan can better enable authentic Treaty partnership, and enable EBM Principle 1.7 
FNZ, guided by mātauranga Māori experts should work directly with iwi and hapū in their rohe 
moana to develop iwi/hapū co-governance arrangements with local communities, such as the 
‘ahu moana’ proposed for the Hauraki Gulf.  The inshore plan (Section 8.1 – Enhancing benefits 
to tangata whenua) should provide resources and capacity building to enable effective local 
management and authentic partnership where authority is more equally shared between the 
Crown and tangata whenua.   
 

WWF New Zealand recommends: Enable authentic Treaty partnership and co-governance by 
amending Section 8.1 “service 3”: “Engage with iwi through Iwi Fisheries Forums and any 
additional mechanisms, including co-governance arrangements, as required to ensure meaningful 
input and participation, and consultation.” (addition underlined) 
 

5 Enable “restoration”  
 
We need to move from “not compromising the health of the marine environment” “managing the 
effects of fishing” and “reducing impacts” to restoration where the health of the marine 
environment has already been compromised due to historic exploitation and cumulative effects 
of both marine and land-based impacts. Reversing degradation of inshore marine environments 
will not only enable the Crown to uphold Treaty obligations to enable kaitiakitanga, but it will 

                                                
4 Lara Taylor, Tania Te Whenua and Bonny Hatami (2018) Discussion Paper: How current legislative frameworks 
enable customary management and ecosystem-based management in Aotearoa New Zealand - the contemporary 
practice of rāhui (Sustainable Seas National Science Challenge, 2018) at 7-8. 
5 Joseph.  At 30. 
6 Customary Fisheries Regulations are locally-based tools, founded on local knowledge, and enabled by national 
legislation. They enable local management by tangata whenua are designed to empower Māori, and have some 
promise for the implementation of EBM.  However, the mechanisms require the Ministers approval of the 
management committees and establishment of rāhui and other rules, which slows down local decision-making and 
does not provide authentic partnership or equal authority (Taylor et al., 2018, at 18). 
7	Governance structures provide for the Treaty of Waitangi partnerships, tikanga, and mātauranga Māori.	
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also deliver increased value to all New Zealanders by enabling more productive and resilient 
fisheries.  Enabling restoration would also give life to the EBM principle 4.8 
 
There are areas of the inshore marine environment that have been severely degraded which can 
be seen in loss of key species such as top predators – seabirds, seals, dolphins, sharks; and in loss 
of biogenic habitats such as seagrass, shellfish beds, bryozoan beds, and kelp forests.  The 
inshore fisheries plan should identify such areas for restoration projects and actions.  This could 
include spatial fisheries restrictions in order to remove impactful gear or fishing pressure, or 
working with regional councils to set and implement limits on sedimentation, and nutrient levels.   
 
The Crown’s obligations to iwi and hapū provide a strong rationale for including “restoration” of 
degraded inshore fisheries ecosystems as a clear objective and stream of work in the inshore 
plan.  The Crown has Treaty obligations beyond upholding the Treaty of Waitangi (Fisheries 
Claims) Settlement Act 1992, including a responsibility to enable kaitiakitanga.  Kaitiakitanga is 
recognised in the Fisheries Act as… the exercise of guardianships; and, in relation to any 
fisheries resources, includes the ethic of stewardship based on the nature of the resources, as 
exercised by the appropriate tangata whenua in accordance with tikanga Māori.9  
 
Kaitiaki are tāngata whenua who are embedded with mana to manage the marine environment.  
‘In specific terms, each whānau or hapū is kaitiaki for the area over which they hold mana 
whenua, that is, their ancestral lands and seas’ (Matiu & Mutu, 2003, p. 168).  A ‘hurt’ to the 
marine environment, fisheries or particular species may be felt personally by tāngata whenua, 
and may hurt not only the physical being, but also the prestige, the emotions and the mana. 
(Waitangi Tribunal, 1988, p. 180).  When marine ecosystems and taonga species are degraded, in 
order to uphold their mana, kaitiaki must do all in their power to “restore the mauri of the taonga 
to its original strength”.10 
 

WWF New Zealand recommends: Enabling restoration. Amending the title of Section 11.1: 
“Protecting and restoring significant habitats and benthic environments”; and add a “service”: 
Identify important areas for restoration and develop restoration projects with local iwi/ hapū and 
communities.  (additions underlined) 
 

                                                
8 Healthy marine environments, and their values and uses, are safeguarded for future generations.  
	
9	Fisheries Act (1992), Section 2. 	
10 Matiu & Mutu, (2003, p. 168).  For a comprehensive review and discussion of Kaitiakitanga in the marine space, 
see: Jackson, A.-M., Mita, N., & Hakopa, H. (2017). Hui-te-ana-nui: Understanding kaitiakitanga in our marine 
environment. Commissioned by the Sustainable Seas National Science Challenge. 
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6 Manage fisheries impacts on protected species  
While the QMS gives fishers rights to extract fish within defined property rights, they do not 
have rights to cause harm to taonga species and the health of ecosystems.  People particularly 
concerned about bycatch of protected species, with 84% of New Zealander’s wanting the 
Government to be managing bycatch towards a zero goal, where there is continual effort to 
improve practice to bring down bycatch.11 
 
This plan should take more significant steps towards managing fisheries impacts on taonga 
species through 1) Implementing an operational electronic monitoring programme for inshore 
fisheries; and 2) developing a home-grown protected species bycatch management framework. 
 

6.1 Implement an operational electronic monitoring programme for inshore 

fisheries   
The single biggest barrier to effective management of inshore fisheries threats to protected 
species is very limited monitoring coverage of the inshore fleet.  Less than 2% of inshore set net 
fishing is observed, and inshore trawl (vessels under 28m) has around 4% observed.12 This 
means we simply do not know what impact inshore fisheries is having on protected species.   
 
Electronic monitoring is the best way to vastly expand independent monitoring coverage across 
New Zealand’s small inshore boats, where cost and safety concerns associated with human 
observers on small boats can be overcome by using cameras.13 Improving monitoring and 
transparency aligns with EBM principle 6 “decisions based on science.”14 
 
The inshore fisheries management plan should commit to implementing an operational 
Electronic Monitoring programme – the first and most important step towards improving 
management of Inshore fisheries threats to protected species.  WWF-New Zealand understands 
the importance of first defining clear objectives of the EM programme.  Prioritising EM on boats 
that are posing high risk to threatened populations of protected species should be pursued with 
urgency.  An operational EM programme the inshore fleet should be designed to address two 
main monitoring needs: 

                                                
11 Colmar Brunton (2017). Attitudes towards a zero bycatch goal. 
12 https://psc.dragonfly.co.nz/2019v1/released/birds/trawl/small-vessels/eez/2017-18/ 
13 Leathers, A. (2018a) 
14 Decisions are based in science and mātauranga Māori and are informed by community values and priorities.  
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1) verification of fishers’ electronic catch reporting on total catch and discards, for all 
commercial, retained and discarded species; and 

2) verification of fishery interactions with protected species, how these species are handled 
after capture, and the use of mitigation e.g. tori lines, offal discharge etc. 

 
Benefits of EM for protected species bycatch management include: 
 

• Improved fisher-self reporting accuracy - vastly increasing data that can be used in 
risk assessments.  Traditionally, only a subset of observed and verified fisheries data 
could be used to estimate ETP bycatch and risk assessment modelling.  Studies show that 
with EM on board fisher self-reporting is comparable in accuracy as when an observer is 
onboard,15 which means that 100% of fisher reported data, where EM was on board, may 
be used in risk assessments and bycatch estimation.  This will vastly strengthen 
estimations and risk assessment modelling and reduce scientific uncertainty. 
 

• Identification of problems that need fixing.  With the very low levels of observer 
coverage in the inshore fisheries fleet, there may be bycatch problems that we don’t know 
about. This was the case in the Australian Scalefish and Shark Fishery (Gillnet and Hook 
fishing methods) where monitoring coverage was around 2% before 2010 (similar 
coverage as that for coastal set net fishery in New Zealand).  Cameras set up to observe 
Australian sealion interactions also found a previous unknown dolphin bycatch problem.  
In the four years before REM, fishers had reported a total of 0 – 6 dolphin captures 
annually. This increased to 21 and 44 respectively, in each of the two fishing years 
2010/11 and 2011/12. All dolphin capture reports in this two-year period were from 
vessels carrying REM systems.16 Another example is the detection by cameras of fisher 
mistreatment of bycatch (especially sharks and rays) in Australia's Eastern Tuna and 
Billfish Fishery (ETBF).17 

 
• EM enables fine-scale targeted management.  High levels of monitoring provided by 

REM enables fishery managers to focus attention on vessels with particular challenges, 
such as unusually high protected species interaction rates. If a vessel has a track record of 

                                                
15 Tremblay-Boyer and Abraham, (2019) 
16 Lara-Lopez et al. (2012). In response to this increase in capture reports, AFMA excluded gillnet fishing from the 
area in which the dolphin interactions had occurred and required 100% monitoring in adjacent areas. The monitoring 
requirement could be met using human observers or REM. AFMA also enabled some operators to transition to hook 
fishing methods instead of gillnets (Lara-Lopez et al. 2012). 
17 Wallis and Barrington (2017). AFMA responded to this issue by developing an education programme for fishers, 
including a video# and guidebook on appropriate handling practices (AFMA 2016). AFMA is also able to take 
compliance action relating to mistreatment of bycatch, using REM information.  
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relatively higher captures, the amount of imagery monitored may be increased,18 and such 
vessels can be required to adopt additional mitigation measures, while vessels performing 
well are able to continue their normal operations without additional requirements.19 In the 
Southern and Eastern Scalefish and Shark Fishery (SESSF) EM data enabled vessels 
exceeding specified rates of dolphin interactions to be excluded from a fishery, while 
others continue to fish.20   

 

6.2 Develop a home-grown protected species bycatch management framework  
New Zealand needs a clear policy framework to enable active management of protected species 
bycatch.  A clear policy framework must do two things: 1) define points at which management 
action must be taken by setting bycatch thresholds and population recovery goals, and 2) define 
what that management action is/ or could be.  For example, in the management of high value fish 
stocks, the Harvest Strategy sets out reference points, targets and hard and soft limits.  When 
those limits are exceeded, a stock rebuilding plan is implemented.  A protected species bycatch 
management strategy would essentially do the same thing - it would set out bycatch reference 
points, reduction targets, thresholds and limits for different populations, and set out the 
appropriate management action.  
 
6.2.1 Setting bycatch reduction targets, thresholds, and population recovery goals 
New Zealander’s want recovery of protected species populations, and thriving and resilient 
populations - not just long-term viability.  Traditional ways of establishing what levels of 
bycatch would be “sustainable” such as the USA Potential Biological Removal (PBR), are crude 
and do not consider the dynamic environmental changes and pressures from climate change and 
cumulative threats on populations.  Nor does the PBR approach reflect society’s values about 
what levels of impact are appropriate for protected species.21   
 
New Zealand’s own version of the PBR – the Population Sustainability Threshold (PST) has a 
“tuning parameter” that allows mangers to define what “recovery” looks like,22 and what level of 
bycatch should correspond to what level of management action and urgency.  For example, the 
Government proposed to manage the fisheries threat to critically endangered Maui dolphin at a 
level that would allow (if all non-fisheries threats were zero) the population to recover to 95% of 

                                                
18 AFMA (2015). 
19 M. Gerner pers. comm., cited in Michelin et al. (2018) 
20 AFMA (2017). 
21	See Leathers (2018b) for more information about the PBR approach, and a discussion about setting bycatch 
thresholds and population management goals.			
22	Sharp et al. (2018).	
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its unimpacted size over the long term.  For the less threatened Hector’s dolphins, the bycatch 
threshold was lower – with a goal to recover populations to 90% of their pre-impacted size.  
 
Examples of other types of targets and thresholds include the Australian Threat Abatement Plan 
for long-line fishery, which required a reduction in seabird bycatch in the Eastern Tuna and 
Billfish Fishery (ETBF) and evidence of an ongoing bycatch rate of less than 0.05 birds/1,000 
hooks;23 and the Fishing Related Mortality Limit (FRML) for sealions in the New Zealand Squid 
6T Operational Plan.  
 
6.2.2 Defining the management response 
When reduction targets are not met or limits and thresholds exceeded, the range of management 
responses could include: 
● Targeted training and support for fishers in using bycatch mitigation 
● Increased monitoring requirements for high risk vessels (at the expense of vessel)24 
● Increased requirements to use mitigation25  
● Spatial or gear restrictions if bycatch limits/ thresholds are reached26, such as fishing 

restrictions in the habitat of the highly endangered Maui dolphin 
● Rewards and positive incentives for vessels that perform well, have low bycatch, use best 

practice mitigation e.g. preferential access to ACE, good publicity, lower monitoring 
requirements and costs.   

 
6.2.3 Collaborative development of the policy framework 
We recommend the first steps in developing a policy framework is collaborative workshop run 
by FNZ and DOC to: 1) build stakeholder understanding the Spatially Explicit Fisheries Risk 
Assessment (SEFRA) and the PST as a tool for setting bycatch reduction targets and thresholds, 
2) engage iwi/hapū, and stakeholders in determining what levels thresholds should be set, what 
population recovery goals should be, and what levels of management actions are required at what 
points.  This workshop has already been proposed in the draft National Plan of Action for 
Seabirds (NPOA) implementation plan.  We recommend this workshop be broadened to include 
all protected species (not just seabirds), and that the outcomes can inform actions for bycatch 
management under the Inshore Plan.  
 

WWF New Zealand recommends: FNZ better manage fisheries impacts on protected species. 
Including in Section 11.2 the additional “services”: Implementing an operational electronic 

                                                
23 Australian Antarctic Division (2006). 
24 Used in South Australia Set Net fishery and the ETBF (AFMA, 2015; 2017). 
25 (M. Gerner pers. comm., cited in Michelin et al. 2018). 
26 Ibid. 
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monitoring programme for inshore fisheries; and Developing a home-grown protected species 
bycatch management framework. (additions underlined) 
 

7 Improve data integration, build and share knowledge, to 
engage and empower EBFM 

 
We see an exciting opportunity for the inshore plan to improve the integration of data related to 
fisheries and the marine environment, and build and share knowledge to engage and empower 
people in EBFM, thereby expressing EBM principles 5 and 6.27  Two key actions to build and 
share knowledge include: 1) Developing an integrated database for coastal environment and 
species science and mātauranga Māori; and 2) Developing a public interface for the integrated 
coastal marine species database.  
 

7.1 Develop an integrated database for coastal environment and species science 

and mātauranga Māori  
 
Relevant data concerning fisheries, protected species, environment should be integrated on one 
database with the aim of making information about marine protected species and fisheries threats 
available and accessible.  Effectively linking different data layers will enable ecosystem effects 
analysis and new “out of the box” science.  The types of data that should be linked include: 

• environmental data layers (temperature, turbidity, depth etc), spatial data about habitats 
• multi species distributions - including prey fish, target stocks, and protected species 
• spatially explicit fishing data – including fishing type, effort, observer coverage, 

mitigation use, bycatch risk and observed bycatch.   
 
The integrated database should be updated automatically as soon as new data becomes available 
i.e. sea surface temperature, turbidity (every week), fishing data (uploaded every day/ after every 
trip).  Other data is not yet “real time ready” i.e. protected species interactions recorded by 
                                                
27	EMB	principle	5:	Collaborative, co-designed and participatory decision-making processes area used, involving all 
interested parties from agencies, iwi, industries whanau, hapū, local and communities.  
EMB	principle	6:	Decisions are based in science and mātauranga Māori and are informed by community values and 
priorities.  
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observers are not electronic or linked to the fisher reported data, but we understand FNZ and 
DOC are leading work to do this.  
 
Better linking and organising these available data would enable simple practical queries like: 
What happens to the seabird bycatch risk if set nets disappeared and were replaced by long-
lining? and What impact would this change have on other protected species in the area, and the 
target fish stocks?  The new Risk Atlas tool28 is an example of a data tool that links different data 
(i.e. fisheries data and protected species distribution data) to enable analysis of fisheries risk.  
This tool is useful and should be expanded to include other protected species as well as fish 
stocks. 
 
The integrated data base should make the best, most up-to date science available to the public (at 
appropriate scales considering privacy, intellectual property), and more easily accessible to 
independent scientific query.29  This high transparency will build public trust in the Government, 
and could also open the box for sophisticated science that has not yet been possible – positioning 
New Zealand at the scientific frontier.  Examples where New Zealand could take the scientific 
lead include: Real-time bycatch estimation and cumulative bycatch projection; and Predicting or 
projecting future risk hotspots based on environmental data.  These ideas are discussed below. 
 
Real-time bycatch estimation and cumulative bycatch projection 
Just like catch and effort data is uploaded almost daily (or after every trip) into stock assessment 
models, so could protected species interaction data be uploaded into near real-time bycatch 
estimation models.  Fisheries managers keep track of the total extraction against TACCs and 
various hard and soft catch limits, almost in real time.  A similar approach could be taken for 
protected species bycatch.  Realtime bycatch estimation models will enable close monitoring and 
management of fisheries impacts on particularly vulnerable populations.  Models could even use 
the current bycatch rates to project what the total bycatch will be at a point in the future – 
enabling adaptive management and mitigation actions if it looks like bycatch thresholds will be 
breeched.  

 
Predicting or projecting future risk hotspots based on environmental data  
Enabling environmental and animal distribution data to be updated automatically in an integrated 
database will improve habitat and species distribution modelling.  The models can be 
automatically updated as the data is – better showing how distributions and various risks change 
in space and time, and giving models greater predicting power.  Modelling of the relationship 
between protected species and some environmental/ habitat/ prey data can enable predictions 

                                                
28	Contact MPI Fisheries science team to find out more about Risk Atlas.	
29 There can be different levels of data access so that science institutions, researchers etc. can query the data without 
complex time and resource intensive data access arrangements. 
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about where protected species will be, and therefore how to mitigate risks.  For example, 
modelling by Leigh Torres accurately predict the presence of blue whales in the Southern 
Taranaki Bight,30 which could be used to mitigate the risks of seismic surveying by avoiding 
surveying in times when there were high chance of blue whales in the area.   
 

7.2 Develop a public interface for the integrated coastal marine species database  
 
People should be engaged and empowered to take part in management decisions and actions and 
effectively practice kaitiakitanga in their marine area/ rohe.  To achieve this, people need good 
information.  Strengthening the infrastructure for sharing important fisheries related data and 
information is a gap in the various proposals aimed at empowering and engaging tangata whenua 
and local communities (including in section 8.1 Enhancing benefits to Tangata Whenua, and 
section 10 Improving local fisheries).  
 
We recommend the development of a public interface for the integrated coastal marine species 
database to effectively share knowledge with people about how species are doing, the state of the 
stocks, populations and ecosystems, trends over time, what the threats/ problems are and how 
they are being managed, and how people can take part in management decisions and actions and 
effectively practice kaitiakitanga in their marine area/ rohe.  People should be able to access 
information at scales that are relevant to them.  For example, how many Hector’s dolphins live in 
their particular coastal area, what is the current fisheries risk level for the dolphins? What 
management is occurring to reduce that risk over time?  How can they be involved in 
management (citizen science, stakeholder groups)? 
 
Knowledge sharing should go both ways.  The coastal marine species database and interface 
should also enable and incorporate citizen science, valuable mātauranga Māori and local 
knowledge and data collected by from people engaged in using, monitoring and caring for their 
marine environment and resources.  For example, local people and fisherman can share 
information about notable changes in the environment i.e. the presence of rare or unusual 
species, or patterns of protected species habitat use e.g. Hector’s dolphins often present in a 
particular place at a particular time of year, or that usual patterns have changed.   
 

 

                                                
30 Modelling found a strong relationship between environmental variables (SST, chlorophyll) presence of krill, and 
presence of pygmy blue whales.  Local level marine climate forecasting could therefore enable the prediction of 
whether whales would be using a certain area. (http://blogs.oregonstate.edu/gemmlab/2018/07/23/cloudy-with-a-
chance-of-blue-whales/) 
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WWF New Zealand recommends:  
The inshore plan improve the integration of data related to fisheries and the marine environment, 
and build and share knowledge to engage and empower people in EBFM.  Include a new section 
under Section 11 Improving environmental performance, titled: “Integrating data and 
mātauranga Māori and enabling knowledge building and sharing.”  We recommend two 
“services” under this new section: 1) Developing an integrated database for coastal environment 
and species science and mātauranga Māori; and 2) Developing a public interface for the 
integrated coastal marine species database. (additions underlined) 
 

8 Managing for resilience to climate change 
The Inshore marine environment is characterised by ecological complexity and connectedness, as 
well as cumulative and multiple stressors, as expressed in EBM principle 2.31  In the context of 
climate change, arguably the greatest threat facing our oceans, fisheries and marine ecosystems 
need to be managed for resilience and safeguarded for future generations, as required by EBM 
principle 4.32 
 
Provisions and principles in the Fisheries Act 1996 that could enable consideration of ecological 
complexity and connectedness include: requirement for the TACC to have “regard to the 
independence of stocks” (s13(2)); that “associated or dependent species” and “biological 
diversity” must be maintained, and that “habitats of significance for fisheries management” 
should be protected.33  However, these broader EBM type principles have not been effectively 
used, and are overshadowed by the emphasis on single stock management based on the 
Maximum Sustainable Yield (MSY).34 
 

8.1 Review TACC setting and include an “ecological resilience buffer” in stock 

management  
 
MSY is not a concept that acknowledges the complexity of the marine environment.  It manages 
individual stocks, in isolation from how that stock interacts in food webs or with the marine 

                                                
31 EBM principle 2: Place and time-specific ecological complexities and connectedness and present cumulative and 
multiple stressors, as well as those that might occur with new uses are considered.  
32 EBM principle 4: Healthy marine environments, and their values and uses, are safeguarded for future generations.  
33 Fisheries Act 1996, s.9. 
34	Peart,	et	al	(2020)	
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environment.  It assumes that stock reproduction is predictable and stable, only affected by the 
rate of fishing. Single stock management at Maximum Sustainable Yield (MSY) is out of 
date,35and highly risky for stocks and ecosystems in the context of climate change and multiple 
cumulative stressors.  Intensive fishing at MSY can affect the demographic structure of the stock 
(i.e. age sex and size ratios), reduce genetic diversity within a stock, and its resilience to 
environmental variability and shocks.36  Fishing multiple stocks in an ecosystem at MSY can 
cause chronic degradation of ecosystems, regime shifts and trophic cascades – where the entire 
food web is significantly changed (sometimes irreversibly).37  The effects of fishing on both 
single stocks and the wider marine ecosystems are exacerbated by climate change.38 
 
We recommend FNZ carry out a review of stock assessment science methodologies within the 
next year to ensure harvest levels better account for the multiple and cumulative stresses 
impacting fish stocks and marine ecosystems.  We consider an ecological resilience buffer could 
be a key mechanism to enable this.  An ecological resilience buffer would keep stocks bigger 
and more robust against increasing environmental variability and long-term climate change 
impacts.  We recommend that the Government adopt a Harvest Strategy Approach for domestic 
fisheries similar to approach the Government has promoted in international fisheries such as the 
Western and Central Pacific Fisheries Commission.  The Harvest Strategy Approach aims to 
account for variability and uncertainty in setting allocations based on objectives that extend 
beyond basic biological MSY.  These concepts are discussed in the WWF paper entitled “Fishing 
Within Limits.”39 
 

8.2 Integrate fisheries management with marine protection, and the principle of 
“Humans as part of the ecosystem.”  

 
Achieving the proposed over-arching vision will require sustainably managing fisheries, and 
marine protection.  Getting the balance right in New Zealand will need to be led by Te Ao Māori 
and EBM principle 3: Humans as part of the environment.  
 
People are an integral part of the ecosystem. We actively use it, and benefit from it in many 
different ways. We influence it and cause change, we can harm and destroy it, as well as protect 
and restore it.  When we affect ecosystems, we affect ourselves. 

                                                
35 Longhurst, (2006). 
36 See: Brunel et al (2013); Jennings et al (2002); Wright and Trippel (2009). 
37 Jennings et al. (2002); Murawsky, (2000). 
38 Perry et al. (2010) and Planque, et al (2010). 
39 WWF, (2016)  
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In Te Ao Māori, we are not just part of the ecosystem, we are intricately related in kinship to all 
other living things.  We are part of a network of life and death, imbued with spirit that extends in 
the past and into the future.  In this world view, sustainable use of the marine environment must 
not harm mauri (essence, life force/ spirit) of the area or species.  Mauri of an area or ecosystem 
is in part made up of the different mix of living things there.  If there is evidence mauri has been 
harmed, for example, a stock is too low, this must be restored in order to protect the mana of 
those charged with kaitiaki responsibilities.  A rāhui (protected area/ fishing ban) may be put in 
place or some other actions to enable the integrity of the stock or wider ecosystem to be restored.  
In this way, traditionally in Aotearoa, active and effective fisheries management included 
elements of marine protection.   
 
In recent years, a significant body of science now confirms the importance of these marine 
kaitiakitanga practices of combining harvest management with rāhui or marine protection, to 
safeguard the integrity, biodiversity, and productivity of inshore marine ecosystems.  However, 
scientists are now calling for marine protection on a greater scale to match the scale of the threats 
affecting the health of marine environments.40  Scientists recommend build the resilience of 
marine ecosystems against multiple and cumulative threats including climate change, by 
restoring/ building and protecting biodiversity; and that the most effective way to build and 
protect biodiversity is to establish an effective, well connected and representative network of 
marine protected areas (MPAs).41 
 

8.3 Align “habitats of significance” work with other biodiversity protection and 
spatial planning processes 

 
We are very supportive that the Plan intends to progress work to protect habitats of significance 
for fisheries management.  This is a specific directive of the Fisheries Act and is long overdue.  
This will be one of many government directed collaborative/ participatory processes that local 
coastal communities will be engaged in over the next few years.  Others include: processes to 
develop a marine protected areas network, biodiversity strategy work, RMA planning, claims 
resolution under the Marine and Coastal Areas Act (2011) (MACA).  
 

                                                
40 Edgar et al., (2018) 
41 Callum et al. (2017); Edgar, (2018). Simard, et al. (2016).  
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Our main recommendation is that where possible and appropriate, align and find efficiencies and 
ways to share relevant data between inshore fisheries management and the other biodiversity 
protection and spatial planning processes.  This may include:  
● Sharing data about fishing effort, marine environment, habitats, species. 
● Where appropriate, aligning local consultation and participatory processes related to 

inshore fisheries plan with other local marine spatial planning processes.  This will help 
avoid consultation fatigue, and better integrate marine coastal management.  

 

8.4 Set limits on land-based impacts and drive “reef to ridge” legislative reform 
Use the Inshore Fisheries Plan to set environmental bottom lines and limits to control land-based 
impacts on coastal marine systems, fisheries and habitats of significance.  This should include 
limits on sedimentation and nitrogen and other pollutants.  This will need to be enabled through 
the current RMA reforms and Freshwater National Environmental Standards (NES) and National 
Policy Statement for Freshwater (NPS).  
 

WWF New Zealand recommends: FNZ include an additional section under Section 11 Improving 
environmental performance, titled: “Manage for resilience to climate change”; and an objective 
to: “Manage inshore fisheries to be resilient to climate change”.  Specific actions or “services” 
that would implement this objective include: 1) Reviewing TACC setting; 2) Integrate fisheries 
management with marine protection, and the principle of “Humans as part of the ecosystem”; 3) 
Aligning  “habitats of significance” work with other biodiversity protection and spatial planning 
processes; and 4) Setting limits on land-based impacts and drive “reef to ridge” legislative 
reform. 
 

9 Adequately fund science and mātauranga Māori 
EBM principle 6 is: Decisions are based in science, mātauranga Māori and are informed by 
community values and priorities. A major constraint in achieving this is lack of investment in 
science. There is poor understanding of marine biodiversity and too little information to reliably 
assess the state of about half New Zealand’s fish stocks.42  Similarly, a major constraint on 
mātauranga Māori based decisions is a lack of investment in enabling Māori to utilise and apply 
mātauranga Māori.43  
 

                                                
42 Parliamentary Commissioner for the Environment (2019) at 29.  
43 Peart et al, (2020) 
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Indicators of inshore fishery health should be developed with scientists, mātauranga Māori 
experts and local people who can be part of the monitoring.  Data for inshore fisheries purposes 
may also be useful for work in other areas such as biodiversity strategy work and MPA network 
development, and should be effectively shared where possible.  
 
The inshore plan should target science and monitoring: 

• How is fishing affecting the resilience of stocks and the resilience of wider inshore 
ecosystems (fish assemblages/ communities of organisms and inshore marine 
environments)?  

• Monitor resilience of stocks and inshore ecosystems using resilience indicators. 
• Measure the effect of marine protection on resilience i.e. comparing areas open and 

closed to fishing (using areas that will be closed for Hectors and Maui dolphins). 
 

WWF New Zealand recommends: Under Section 10 Improving local fisheries, include a 
commitment to provide resources and funding to better enable local tangata whenua to utilise and 
apply mātauranga Māori in local fisheries management.  
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