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1.

Introduction

1.1. This is a submission on the review of sustainability measures for wild fish stocks for 2022/23
(April round). This submission specifically addresses the proposals for the Northland rock
lobster fishery (CRA 1), as set out in Fisheries New Zealand Discussion Paper for Rock Lobster
(Discussion Paper).1
1.2. The Environmental Defence Society (EDS) is an independent not-for-profit organisation
conducting interdisciplinary policy research and litigation. It was established in 1971 with the
purpose of improving environmental outcomes in Aotearoa New Zealand. EDS has a special
interest in coastal and marine ecosystems and is currently leading research on future options
for oceans system reform.
1.3. EDS is familiar with the range of complex matters that need to be addressed in fisheries
management in Aotearoa New Zealand. In 2018, EDS published findings from a review of the
fisheries management system in a report entitled “Voices from the sea: managing New
Zealand’s fisheries”.2 The findings of the Report were informed by national and international
literature reviews; an economic analysis and review of stock assessment data for some key
Fisheries New Zealand (2021) Review of Rock Lobster Sustainability Measures for 2022/23: Proposal to Alter Total Allowable Catches,
Allowances, and Total Allowable Commercial Catches. Fisheries New Zealand Discussion Paper 2021/27. Available at www.mpi.govt.nz.
2 Peart, R. (2018) Voices from the Sea: Managing New Zealand’s Fisheries (EDS, Auckland).
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stocks; and more than 60 interviews with people closely involved in fisheries management.
More recently, EDS submitted on proposals to temporarily close fishery areas to the harvest
of taonga species and proposed sustainability measures for the management of wild fish
stocks.3
2.

Summary of submission

2.1. EDS is alarmed at the depleted biomass levels of CRA 1. Available information suggests rock
lobsters have been removed from most shallow reefs in Northland, and the implications for
the stock and rocky reef ecosystems are significant. An urgent and careful management
approach is required to support the recovery of the stock.
2.2. The Discussion Paper contains only partial information, with significant gaps in relation to
important matters that the Minister is legally required to take into account. EDS considers
the omission of relevant information means any decision by the Minister to set or vary
sustainability measures for the Northland rock lobster stock will not be based on the best
available information and is not consistent with the information principles listed under s 10
of the Act or the requirements of s 13(2) of the Act.
2.3. EDS requests the removal of Option 1.1 from ministerial consideration because it is not
sufficiently cautious to protect the stock from further decline in the context of considerable
scientific uncertainty.
2.4. In principle, EDS supports the need to reduce the current catch limits and allowances in CRA
1 (as is generally proposed by Options 1.2 to 1.4), but considers the proposals do not go far
enough to protect the stock from further decline; to restore the stock to sustainable levels;
or to address the cumulative effects of rock lobster harvest on the marine environment.
2.5. EDS requests the inclusion of an additional suite of measures (“Option 1.5”) for ministerial
consideration, comprising:
(a) the regulation of permanent restrictions on the maximum size of male and female
rock lobsters that can be harvested in CRA 1;
(b) a prohibition on the commercial and recreational harvest of rock lobster within the
15-metre depth limit in CRA 1 (“the urchin barrens zone”);
(c) the development of an ecosystem-based management target for CRA 1 that includes
consideration of the distinct context and vulnerability of rocky reef ecosystems in
Northland to fishing-induced trophic cascades;
(d) the development of an ecosystem-based monitoring plan to enable the status of kelp
forest habitat to be tracked through time;
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(e) a requirement that the urchin barrens zone must not reopen to the harvest of rock
lobster until the stock and kelp habitat has recovered to “sustainable” levels in
accordance with (c) and (d) above;
(f) permanent area-based restrictions to protect important kelp forest habitat; and
(g) a significant reduction in the TAC, TACC and all other allowances, that takes into
account the spatial restrictions imposed under (b) and (f) above.
3.

Fisheries management context

3.1. The red or spiny rock lobster (Jasus edwardsii) (“rock lobster”) is highly valued by
commercial, recreational and customary fishers in Aotearoa New Zealand. Rock lobsters
support one of the most valuable national inshore commercial fisheries, with exports
generating $362 million in revenue in 2021.4 Rock lobsters are of historic and cultural
significance for Māori, and are recognised as a taonga species by tangata whenua. Historic
records show rock lobsters were an important food source for Māori in the 1700s, being
harvested by hand or using tāruke (wicker traps).5 In recent years, iwi and hapū in areas of
Northland and the Hauraki Gulf have taken action to protect rock lobsters from harvest in
shallow coastal areas, out of concern about widespread declines in their availability and
associated degradation of the marine environment.6
Characteristics of the Northland rock lobster fishery
3.2. The Northland rock lobster fishery (CRA 1) encompasses coastal waters to the north of
Kaipara Harbour on the west coast, running all the way around North Cape, and down to Te
Arai Point on the east coast. CRA 1 includes the waters surrounding the offshore Three Kings
Islands, which are approximately 55 kilometres to the northwest of North Cape.
3.3. Baited pots are commonly used to catch rock lobster by commercial and recreational fishers.
The pots comprise rigid frames covered in netting and include openings at the top. Rock
lobsters are attracted to the bait and become trapped once inside the pots. The pots are
deployed on the seafloor and are required to have a surface float. They are most commonly
left out overnight as rock lobsters are nocturnal foragers. Recreational fishers also harvest
rock lobsters by hand from crevices in rocky reefs when diving.
Management settings
3.4. Current commercial and recreational fishing regulations prohibit the harvest of rock lobsters
during certain moulting stages (“soft-shell stage”), when they are carrying external eggs (“in
berry”), or if they are damaged.7 Rock lobsters must not be taken or possessed if they have a
MPI (2021) Situation and Outlook for Primary Industries – December 2021, page 64, available from www.mpi.govt.
MacDiarmid, AB., Freeman, D., and Kelly, S. (2013) Rock Lobster biology and ecology: contributions to understanding through the Leigh
Marine Laboratory 1962-2012. New Zealand Journal of Marine and Freshwater Research, 47:3, 313-333,
https://doi.org/10.1080/00288330.2013.810651
6 In 2017, Te Whanau Moana me Te Rorohuri placed a rāhui covering 384 ha at Maitai Bay, near Karikari Peninsula. More recently, Ngāti
Pāoa placed a rāhui on the waters surrounding Waiheke Island and requested a two-year temporary closure of this area under the
Fisheries Act 1996, which was approved by the Minister for Oceans and Fisheries.
7 Fisheries (Commercial Fishing) Regulations 2001, Reg 41; Fisheries (Amateur Fishing) Regulations, Reg 31.
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tail width of less than 60 mm (females) or 54 mm (males) and strict measuring protocols
apply.8 In addition, there are restrictions on the design of rock lobster pots, which require the
inclusion of escape holes for undersize rock lobster.9
3.5. Recreational fishers are prohibited from using a spear, a spring-loaded loop or baited nets
when diving for rock lobsters.10 There are also maximum limits on the numbers of pots that
can be used at any one time by recreational fishers (three to six pots).11 A combined daily bag
limit of six rock lobster applies in CRA 1 (which includes red rock lobster and packhorse
lobster).12
3.6. Annual catch levels are regulated by the setting of a Total Allowable Catch (TAC), Total
Allowable Commercial Catch (TACC) and associated allowances for recreational harvest,
customary harvest and other sources of mortality.
Approach to determining catch limits and allowances
Current approach
3.7. There is no agreed management target for rock lobster stocks in Aotearoa New Zealand,
although there is an agreed management reference level (“interim target”) for CRA 1.13 The
interim target represents an estimate of the biomass of legally harvestable rock lobster at the
beginning of the autumn-winter season (“vulnerable biomass”) that can produce the
maximum sustainable yield (MSY) for the stock.14 The CRA 1 interim target is currently set at
454 tonnes, and is based on the results of the 2021 stock assessment.15
3.8. Under s 13 of the Fisheries Act 1996, the Minister is required to set a TAC that maintains the
CRA 1 stock at or above a level that can produce the MSY, having regard to the
interdependence of stocks. Stock assessment models are used to generate estimates of
biomass, and findings are compared with the interim target to understand if changes to the
management settings are required.16
Previous approach
3.9. The current management approach was developed in 2020, and the interim target was only
accepted for use by the National Rock Lobster Working Group in 2021.17 Consequently, the
proposed measures reflect a new approach to managing the stock.

Fisheries (Commercial Fishing) Regulations 2001, Regs 37 to 39; and Fisheries (Amateur Fishing) Regulations, Reg 30.
Fisheries (Commercial Fishing) Regulations 2001, Reg 79; and Fisheries (Amateur Fishing) Regulations, Reg 45.
10 Fisheries (Amateur Fishing) Regulations, Reg 29, Reg 43, Reg 45, Reg 46.
11 Fisheries (Amateur Fishing) Regulations, Reg 43.
12 Fisheries (Amateur Fishing) Regulations, Reg 13.
13 FNZ (2021), above n 1, page 2.
14 FNZ (2021), above n 1, page 8.
15 FNZ (2021), above n 1, page 15, at [50].
16 FNZ (2021) Fisheries Assessment Plenary, November 2021: stock assessments and stock status. Compiled by the Fisheries Science and
Information Group, Fisheries New Zealand, Wellington, New Zealand. 663 p. See pages 291-311.
17 FNZ (2021), above n 1, page 8.
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3.10. Up until 2019, decisions on the setting of catch limits in CRA 1 were informed by the use of
“operational management procedures”.18 The management procedures approach involved
the development of harvest ‘decision rules’ based on standardised estimates of catch per
unit effort (CPUE).19 CPUE data are used as an indicator of stock abundance. The decision
rules were constructed so that if the CPUE changed by a prescribed amount, the proposed
catch limits for a stock would automatically adjust up or down.20 The management
procedures approach relied solely on industry-reported historic commercial catch data to
generate standardised CPUE, and no other inputs (e.g., changes in puerulus settlement or
rock lobster recruitment) were used to inform the harvest rules.21
3.11. In 2019, a new electronic catch reporting system was implemented for commercial fisheries
in Aotearoa New Zealand and there was a shift in the way that rock lobster catch data were
collected and recorded. The change in catch data collection and reporting methods meant
standardised estimates of CPUE were not comparable before and after the introduction of
the electronic system,22 and the management procedures approach was no longer operable
because it relied on a consistent time series of CPUE data.23 Consequently, the management
procedures approach was not used to determine proposed catch settings for CRA 1 after
2019. It is no longer applied in any of the national rock lobster fisheries.24
4.

Status of Northland rock lobster

4.1. The latest stock assessments of CRA 1 were undertaken in 2019 (full stock assessment) and
2021 (new rapid assessment update).25 A rapid assessment generates estimates of biomass
based on updated catch and effort information, recreational harvest estimates, and
information about stock characteristics (e.g., growth-frequency data) in the years between
full stock assessments.
2019
4.2. The 2019 assessment indicated that the biomass of legally harvestable adult rock lobsters
(“vulnerable biomass”) was 16% of the unfished reference level (URL); the total biomass was
26% of the URL; and the spawning biomass was 37% of the URL.26 The unfished reference
level represents an estimate of the 1945 biomass for each different indicator. The 2019
assessment predicted future declines in vulnerable and total biomass levels under the
existing management settings.
4.3. As a result of the findings of the 2019 stock assessment, the TAC was reduced from 273 to
203 tonnes (16%), the recreational allowance was reduced from 50 to 32 tonnes (36%) and
Webber, D.N. and Starr, P.J. (2020) Operational management procedures of New Zealand rock lobster (Jasus edwardsii) stocks for 202021. New Zealand Fisheries Assessment Report 2020/46, page 3.
19 See Peart, R. (2019), above n 2, page 56.
20 See Peart, R. (2019), above n 2, page 56.
21 Webber, D.N. and Starr, P.J. (2020), above n 18, at page 3.
22 See Starr, P.J. (2021). Rock lobster catch and effort data: 1979–80 to 2019–20. New Zealand Fisheries Assessment Report 2021/55.
Available at: www.mpi.govt.nz.
23 Webber, D.N. and Starr, P.J. (2020), above n 18, at page 3.
24 Webber, D.N. and Starr, P.J. (2020), above n 18, at page 3.
25 FNZ (2021), above n 16, pages 291-311.
26 As reported in the Discussion Document, FNZ (2021), above n 1, page 12.
18

5

the allowance for other sources of fishing mortality was reduced from 72 to 41 tonnes (43%).
The TACC was reduced from 130 tonnes to 110 tonnes (15%).27
2021
4.4. The 2021 rapid assessment found the vulnerable biomass was 15% of the URL and the
spawning biomass was 36% of the URL.28 An estimate of total biomass was not reported. The
vulnerable biomass was estimated to be 475 tonnes, which is 21 tonnes (or 4%) higher than
the current BMSY reference level of 454 tonnes.29 The 2021 stock assessment suggested the
vulnerable biomass was above the reference level with a 60% probability.30
4.5. The Discussion Paper advises that, based on 2021 catch levels and recent recruitment, the
vulnerable biomass is projected to increase to 17% of the URL (with a 65% probability) by
2025.31 This represents an increase of only 2%. The spawning biomass is projected to remain
constant relative to 2021 levels (i.e., at 36% relative to the URL). As an absolute value, the
vulnerable biomass is projected to increase to 521 tonnes by 2025 (i.e., 15% higher than the
BMSY reference level).32
5.

Implications of the results of recent stock assessments
Widespread loss of rock lobster from coastal reefs in northeastern Aotearoa New Zealand

5.1. The results of the latest stock assessments are alarming for multiple reasons. They show the
spawning biomass and vulnerable biomass levels in CRA 1 have continued to decline slightly
between 2019 and 2021 despite reduced catch levels; and suggest both biomass indicators
will remain relatively stable (at best) into the future under current management settings.
5.2. EDS is concerned at the findings because the recent declines occurred during a period of
reduced catch levels. The Discussion Paper advises that COVID-19 impacts led to an undercatch of the TACC in the 2019-20 fishing year; and reduced recreational harvest efforts due to
restrictions on diving and other marine activities.33 Notwithstanding these reductions, the
size of the stock has continued to decline and is only marginally above the historic lowest
level.
5.3. Information in the Discussion Paper suggests the abundance of legally harvestable rock
lobster has declined by 85% since 1945, while the spawning biomass has declined by 65%
since 1945.34 Model-derived estimates of vulnerable biomass show the CRA 1 stock reached
an initial low point in 1974, increased slightly until the 1980s, and decreased to a historic low
point in 1992.35 Since 1993, the vulnerable biomass has remained relatively constant at a
Letter from Hon Stuart Nash to stakeholders (26 March 2018) Fisheries sustainability measures for 1 April 2018, pages 3-5, available at:
www.mpi.govt.nz.
28 As reported in the Discussion Document, FNZ (2021), above n 1, pages 12-13.
29 As reported in the Discussion Document, FNZ (2021), above n 1, page 15.
30 As reported in the Discussion Document, FNZ (2021), above n 1, page 15, at [50].
31 FNZ (2021), above n 1, page 12, at [51].
32 FNZ (2021), above n 1, page 16.
33 FNZ (2021), above n 1, page 21, at [82].
34 This is reflected in the reported estimates of biomass (relative to unfished levels or URL).
35 FNZ (2021), above n 16, page 302.
27
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level that is only marginally higher than the lowest historic point.36 Considered in the historic
context, the current biomass levels are the lowest they have ever been, and any further
declines in vulnerable biomass will be unprecedented.
5.4. Anecdotal accounts of fishers who regularly harvested rock lobster from coastal waters
between 1940 and 1990 show cumulative fishing pressure has resulted in the widespread
removal of rock lobster from shallow reefs in northeastern Aotearoa New Zealand:37
“When I was going to boarding school, I used to go to Arid Island in the holidays and the people there
used to feed their dogs on crayfish because it was the only reliable source of food, they could get
readily each day. They’d just walk down the beach lift the pot up and take a cray out for the dogs.”
“We’d dive out on areas having never been dived before and it was like picking flowers out of a rose
garden and you go to those areas now and there’s nothing.”
“Crayfish used to be around the rocks there. Dad caught them with a net and a pole and he would just
put the net down and wait 10 minutes and lift it up and he’d have half a dozen.” (Medlands, Great
Barrier Island).
“At the outbreak of war [c. 1940] you could go out with one cray pot and catch 24 crayfish in one pot.
Nowadays [1990s] you don’t have so much luck.”

5.5. More recently, commercial fishers have moved to deeper waters in northeastern CRA 1, to
try and find suitable rock lobsters to harvest.38 As of November 2019, some members of the
commercial rock lobster fishery were questioning whether it was necessary to voluntarily
shelve some of their quota to facilitate the recovery of the CRA 1 stock.39
5.6. EDS is concerned at the historically low abundance of legally harvestable rock lobster in CRA
1, which suggests past management approaches have not been sufficiently cautious to
maintain the stock at a level that is sustainable or resilient to cumulative fishing pressure.
Available information suggests rock lobsters have been removed from most shallow reefs in
Northland, and the wider implications for rock lobster populations and rocky reef ecosystems
are significant.
5.7. The biological characteristics of rock lobster make them particularly vulnerable to
fluctuations in environmental conditions and cumulative fishing pressure. EDS considers
there is a real risk that the low biomass levels in CRA 1 will lead to the widespread collapse of
the stock if strong protective measures are not implemented urgently.
Biological characteristics of rock lobster populations

FNZ (2021), above n 16, page 302.
See Maxwell, K.; MacDiarmid, A.B. (2016). Taking Stock: Oral histories about changes in marine fauna observed locally in the Hauraki
Gulf and along the Otago-Catlins coast, New Zealand, 1926–2008. New Zealand Aquatic Environment and Biodiversity Report No. 173. 45
p. page 14.
38 National Rock Lobster Working Group (NRLWG) (2019) Agreed minutes from 13 November 2019, page 3, available at www.mpi.govt.nz.
39 Ibid.
36
37
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5.8. Rock lobster take about four years to reach sexual maturity, although there is considerable
regional variability in the size at which rock lobster reach maturity.40 After moulting in late
summer or autumn, females seek a male to mate with.41 Laboratory experiments have shown
that females are highly selective and they will try to find the largest male available.42 After
mating, females carry fertilised eggs attached to hairs under their tail for 100 to 150 days (the
incubation period).43 In late September and October, the eggs hatch into larvae and are
carried tens to hundreds of kilometres offshore, where they transition from a planktonic
larval stage (phyllosoma) to a post-larval stage (puerulus).44 The phyllosoma larvae drift out at
sea for 12 to 22 months before transitioning into pueruli and returning to the coast to settle
on suitable reef substrate.45 A study by Jeffs et al. (2005) suggests the settling pueruli are
drawn back to coastal reefs by interacting orientation cues including acoustic, chemical,
magnetic, celestial, hydrodynamic, and electrosense influences.46
5.9. It can take up to two years from larval release for a puerulus to settle on a reef and it can
take an additional three years (minimum) from settlement to the recruitment of juvenile rock
lobster to the adult population. The extended duration of each life stage means there are
considerable delays before any declines in breeding success or settlement are realised in
stock recruitment levels.
5.10. Fishing impacts directly modify the density, size, age-structure and sex-ratio of rock lobster
populations, with implications for egg production and recruitment.
5.11. The selective removal of large male rock lobsters (which can be lawfully harvested at all
times), can significantly reduce the number of eggs that are successfully fertilised in a mating
season. This is because larger males have higher reproductive potential in terms of sperm
supply and mating frequency.47 The implications are significant, for example a review by
MacDiarmid et al. (2013) cites research showing that large (3 kg) males could mate and
successfully fertilise the eggs from a combined female biomass of 17 kg in a 6-week mating
season, while small young males could only mate with a combined female biomass of 1 kg.48
These studies demonstrate the importance of retaining large females and large males in a
population to support long-term breeding success.
5.12. As is evident from the latest stock assessments, cumulative fishing pressure significantly
reduces the size of rock lobster populations over time. By decreasing the size of a population,
fishing reduces the total number of eggs that are produced, the number of larvae that are
released for development, and the number of puerulus that settle back onto the reef. The
review by MacDiarmid et al. (2013) suggests the density of rock lobsters and egg production
Refer summary of available information in MacDiarmid, A. and Blair, T. (2002) A community guide to monitoring crayfish (rock lobster)
populations, prepared for the Ministry of Fisheries, March 2002, page 5, available at www.nmtt.co.nz.
41 Refer review by MacDiarmid et al. (2013) above n 5, page 318.
42 Refer review by MacDiarmid et al. (2013) above n 5, page 318.
43 Refer MacDiarmid and Blair (2002), above n 40, page 5.
44 Refer MacDiarmid and Blair (2002), above n 40, page 5.
45 Refer MacDiarmid and Blair (2002), above n 40, page 5.
46 Jeffs, A., Montgommery, J.C., and Tindle, C.T. (2005) How do spiny lobster post-larvae find the coast? New Zealand Journal of Marine and
Freshwater Research, 39:3, 605-617. Doi: 10.1080/00288330.2005.9517339.
47 MacDiarmid, A.B. and Butler, M.J. (1999) Sperm economy and limitation in spiny lobsters, Behavioural Ecology and Sociobiology, Vol 46,
No 1, pp 14-24.
48Refer MacDiarmid et al. (2013) above n 5, page 319; citing the research of MacDiarmid, A. and Stewart, R. (2005) Male but not female
choice is influenced by numbers of potential mates in a den. The Lobster Newsletter 18: 89.
40
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per unit area can reach high levels in areas of low fishing intensity.49 The authors cite the
findings of a study in the Long Island – Kokomohua Marine Reserve in the Marlborough
Sounds, where up to 1200 rock lobsters were observed per hectare of reef.50 In contrast, at
sites adjacent to the marine reserve, rock lobster densities were much lower at between 20
and 200 individuals per hectare of reef.51 Similar differences in the abundance of rock lobster
between marine reserve sites and fished sites have been reported from reefs in northeastern
Aotearoa New Zealand.
5.13. The low biomass levels in CRA 1 are of substantial concern because they represent
constrained egg production, which has the potential to limit future recruitment to the stock
and the other stocks that CRA 1 is connected to (described below).
5.14. There is a limited understanding of settlement levels and recruitment in CRA 1. In 2000,
settlement monitoring frames were installed In Houhora Bay, Taupiri Bay (near the Bay of
Islands), and Home Point (Whangarei Harbour), but initial settlement levels were too low to
obtain reliable estimates for the fishery.52 Subsequent monitoring has confirmed there is
generally very low levels of recruitment of juveniles to reefs in northeastern Aotearoa New
Zealand.53 Low rates of settlement and recruitment make the stock particularly vulnerable to
declines in breeding success and egg production, and constrain their capacity to recover from
fluctuations in prevailing environmental conditions or cumulative stressors.
5.15. Due to the extended larval phase of rock lobster, there are strong linkages between
populations located in different parts of the country. This has significant implications because
it means that the depletion of one stock can lead to lower recruitment in another stock that
is located hundreds of kilometres away.
5.16. A study by Chiswell and Booth (2008) suggests most of the larvae released in CRA 1 are
entrained in local currents and eventually settle downstream in CRA 2, CRA 3, and CRA 4.54
The results of the study also suggest that most of the puerulus settlement in CRA 1 (94%)
originates from larvae released in waters to the south of CRA 1, off the central west coast
(CRA 9) and the south east coast (CRA 4) of the North Island.55
5.17. The latest data from the national puerulus monitoring programme indicates there were
lower than average settlement levels across nearly all coastal areas (with monitoring sites) in
2019.56 Settlement indices were lower than average for CRA 3, CRA 4, CRA 5, and CRA 8. The
only fishery with above average settlement levels was CRA 8 (Moeraki). As previously noted,
there are no monitoring sites for CRA 1 or CRA 2 due to low settlement levels. Further, there
Refer MacDiarmid et al. (2013) above n 5, page 317.
Refer MacDiarmid et al. (2013) above n 5, page 317; citing research of Freeman DJ, Breen PA, MacDiarmid AB 2012b. Use of a marine
reserve to determine the direct and indirect effects of fishing on growth in a New Zealand fishery for the spiny lobster Jasus edwardsii.
Canadian Journal of Fisheries and Aquatic Sciences 69: 894.
51 Ibid.
52 Booth, J.D., Porman, J.S., Stotter, D.R, Bradford, E. (2001). Settlement indices for 1999, and 1999-2000 juvenile abundance of the red rock
lobster, Jasus edwardsii. New Zealand Fisheries Assessment Report ZOOl/28. available at: www.webcat.niwa.co.nz.
53 Refer MacDiarmid et al. (2013) above n 5, page 320.
54 Chiswell, S.M. and Booth J.D. (2008) Sources and sinks of larval settlement in Jasus edwardsii around New Zealand: Where do larvae
come from and where do they go? Marine Ecology Progress Series. Vol. 354: 201-217. doi: 10.3354/meps07217
55 Chiswell, S.M. and Booth, J.D. (2008), above n 54, page 212.
56 Forman, J.S., McKenzie, A., Stotter, D.R. (2021). Red rock lobster (Jasus edwardsii) settlement indices for the 2019 fishing year. New
Zealand Fisheries Assessment Report 2021/42. 67 p. Available at: www.mpi.govt.nz.
49
50
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is no monitoring undertaken in CRA 9. The low settlement levels recorded across monitored
locations are of concern because they suggest there will be a reduced capacity for
recruitment to stocks across most of Aotearoa New Zealand in the near future (2024-25).
5.18. The available information suggests CRA 1 has historically been an important source of larvae
for CRA 2.57 The CRA 2 fishery adjoins the south eastern margin of CRA 1 and extends south
from Te Arai Point, across the extent of the Hauraki Gulf, to East Cape near the Bay of Plenty.
CRA 2 is currently being managed under a rebuilding plan, after a stock assessment in 2017
showed the abundance of legally harvestable rock lobster had declined to critically low levels,
with a spawning biomass of 18.5% relative to the URL.58 Although it is not possible to
evaluate whether reduced larval supply from CRA 1 contributed to the declines in
abundance, it is clear the settlement and recruitment levels in CRA 2 were not sufficiently
high to maintain the population at a sustainable level and it collapsed.
5.19. The historically low abundance of rock lobster in CRA 1 is even more concerning in this
context. The recruitment levels in the northeastern coastal bioregion are typically lower than
elsewhere, and recent data suggests puerulus settlement levels are below average across
most shallow coastal areas in Aotearoa New Zealand. Further, interlinkages between rock
lobster stocks mean changes in one area can lead to significant future declines in another
stock. The available information suggests there is a risk the CRA 1 stock will continue to
decline for years into the future even if fishing pressure is urgently reduced, and that this will
also impact recruitment in CRA 2.
5.20. In setting or varying a TAC for a stock, s 13(2)(a) of the Act requires the Minister to have
regard to the interdependence of stocks, and therefore the Minister must consider the
impacts of changing the TAC in CRA 1 on the sustainability of stocks in CRA 2.
Future threats and cumulative impacts on rock lobster populations
5.21. The impacts of climate change on marine ecosystems will create additional pressure for rock
lobsters in northeastern Aotearoa New Zealand. Gradual increases in sea surface
temperature, coupled with more frequent pulses of warm water during “marine heatwaves”,
are anticipated to occur in coastal waters around the country.59 Satellite data has already
recorded an average increase of 0.2°C per decade since 1981, and there are frequently years
where the sea surface temperature exceeds the long-term average.60
5.22. Studies have demonstrated that various stages of the rock lobster life cycle are vulnerable to
fluctuations in water temperature. The incubation period between egg fertilisation and larval
release is temperature dependent, and increases in temperate have been shown to speed up
the incubation period.61 The effects of a quicker incubation period are uncertain, but some
Chiswell, S.M. and Booth, J.D. (2008), above n 54, page 212.
Reported in FNZ (2018) Proposal to review the recreational rules for the CRA 2 rock lobster fishery, MPI Discussion Paper No. 2018/17.
Prepared for consultation by Fisheries New Zealand (November 2018), page 5, available at: www.mpi.govt.nz.
59 Ministry for the Environment & Stats NZ (2019). New Zealand’s Environmental Reporting Series: Our marine environment 2019, page 6.
Available from www.mfe.govt.nz and www.stats.govt.nz.
60 Ibid.
61 Tong, L.J., Moss, G.A., Pickering, T.D., and Paewai, D. (2000) Temperature effects on embryo and early larval development of the spiny
lobster Jasus edwardsii, and description of a method to predict larval hatch times. Mar Freshwater Res, 51, 243-248.
57
58
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studies have suggested the eggs may produce smaller larvae with implications for fitness and
survivorship to the puerulus stage.62 Studies of the impacts of upwelling of cool water on rock
lobster populations suggest decreases in growth rate, egg production and recruitment can
occur if temperatures fall below optimal levels.63
5.23. A study by Hinojoa et al. (2016) showed rock lobster settlement processes were modulated
by oceanic processes across large scales (100 to 500 kilometres), and by hydrodynamic and
wind conditions at local scales.64 Climate change is anticipated to increase storminess and
alter ocean circulation at multiple scales. As previously described, there are significant
interlinkages between rock lobster populations located considerable distances apart in
Aotearoa New Zealand. Any changes in local circulation processes (whether short term or
permanent) could have significant implications for the distribution and survivorship of rock
lobster larvae, settlement, and recruitment. Studies have suggested that pueruli have limited
energy stores to make the return to the coast when cued, and they may not survive if they
are required to travel longer distances.65
Effects of fishing on the wider marine environment
5.24. EDS is concerned about the wider implications of persistent and historically low rock lobster
biomass on the functional status of rocky reef ecosystems in Northland.
5.25. Studies have shown that rock lobsters are an important predator of kina (the sea urchin
Evechinus chloroticus) on shallow coastal reefs in northeastern Aotearoa New Zealand.66 Rock
lobsters exert a direct influence on kina populations through consumption, but also exert an
indirect control on kina behaviour. Both of these functions are important for maintaining
ecosystem balance on shallow rocky reefs.
5.26. Rock lobsters are capable of eating kina of all sizes, although they exhibit a preference for
smaller kina.67 This is a unique functional role because large reef fish, such as snapper, are
incapable of eating the largest urchins. In addition, recent research by Spyksma et al. (2020)
found that kina behaviour was influenced by the mere presence of reef predators.68 The
authors undertook experiments using “injured prey cues” (i.e., smashed kina or pilchard) to
assess kina responses to predatory activity.69 The results showed kina quickly fled if they
were exposed to an injured prey cue and were less likely to emerge from cryptic reef
habitat.70 Based on the findings of their experiments, the authors suggested the presence of

Ibid.
Linnane, A., Gardner, C., Hobday, D., Punt, A., McGarvey, M., Feenstra, J., Matthews, J., and Green, B. (2010). Evidence of large-scale
spatial declines in recruitment patterns of southern rock lobster Jasus edwardsii, across south-eastern Australia. Fisheries Research 105,
pages 163-171.
64 Hinojosa, I., Gardner, C., Green, B and Jeffs, A. (2016) Differing environmental drivers of settlement across the range of southern rock
lobster (Jasus edwardsii) suggest resilience of the fishery to climate change. Fisheries Oceanography, 26(1) doi: 10.1111/fog.12185.
65 Refer MacDiarmid et al. (2013) above n 5, page 320.
66 Shears, N.T. and Babcock, R.C. (2002) Marine reserves demonstrate top-down control of community structure on temperate reefs,
Oecologia, 132, 131-142.
67 Ibid.
68 Spyksma, A.J.P., Shears, N.T., and Taylor, R. (2020) Injured conspecifics as an alarm cue for the sea urchin Evechinus chloroticus, Mar
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large reef predators, including rock lobsters, was likely to influence the grazing pressure
exerted by kina on rocky reefs.71
5.27. Predator-prey interactions between rock lobster and kina (and other urchin species) are of
critical importance because studies of reef community structure provide strong evidence that
the overfishing of large reef predators, including rock lobster and snapper, is linked to the
formation and persistence of a degraded ecosystem state, via a trophic cascade in
northeastern Aotearoa New Zealand.72
Trophic cascades on temperate rocky reefs
5.28. A trophic cascade is defined as a predatory interaction involving three or more trophic levels,
whereby top-level (“primary”) carnivores indirectly increase plant abundance by regulating
herbivores.73 In many subtidal temperate reef systems throughout the world, the loss of kelp
forest habitat and the expansion of urchin barren habitat has been associated with fishingrelated declines in the abundance of urchin predators.74
5.29. Studies have shown the transition from kelp forest to urchin barren habitat is mediated by an
increase in urchin density and destructive grazing, which can be triggered by numerous
natural or anthropogenic factors.75 Potential reasons for increased urchin density include
reduced predation (i.e., due to overfishing), increased recruitment of urchins to reef habitat,
or increased immigration of urchins in “grazing fronts” (where dense aggregations of urchins
are observed at the boundary between kelp habitat and urchin barrens habitat).76 As urchin
numbers increase and exceed a sustainable threshold, they consume all the algae on the
reef, resulting in a barren reef-scape that is widely described as an urchin barren.77 Urchin
barrens are characterised by dense aggregations of urchins, gnawed kelp holdfasts, low or no
kelp cover, and patches of crustose coralline algae.
5.30. The transition from kelp forest to urchin barren habitat has received considerable research
attention globally, because it has adverse consequences for marine biodiversity and rocky
reef ecosystem functioning.
5.31. Macroalgal forests fulfil a variety of important functions. The following characteristics are
described in a review by Teagle et al. (2017), and draw on a large body of scientific
research.78 Many kelp species are adapted to tolerate vigorous water movement and
turbulence, which promotes high levels of nutrient uptake, photosynthesis and growth. In
Ibid.
Refer Babcock, R.C., Kelly, S., Shears, N.T., Walker, J.W., and Willis, T.J. (1999) Changes in community structure in temperate marine
reserves. Mar Ecol Prog Ser 189: 125−134; Shears, N.T. and Babcock, R.C. (2002), above n 66; Shears N.T., and Babcock, R.C. (2003)
Continuing trophic cascade effects after 25 years of no-take marine reserve protection. Mar Ecol Prog Ser 246: 1−16; and Shears N.T.,
Babcock, R.C., Salomon, A.K. (2008) Context-dependent effects of fishing: variation in trophic cascades across environmental gradients.
Ecol Appl 18: 1860−1873
73 Menge, B.A. (1995) Indirect effects in marine intertidal interaction webs: patterns and importance. Ecol Monogr 65:21–74; cited in
Shears, N.T. and Babcock, R.C. (2002), above n 66, at page 131.
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78 See review by Teagle, H., Hawkins, S.J., Moore, P.J., and Smale, D.A (2017) The role of kelp species as biogenic habitat formers in coastal
marine ecosystems. Journal of Experimental Marine Biology and Ecology, 492, 81-98.
71
72

12

turn, the carbon produced by kelp during photosynthesis fuels marine food webs through the
primary production of tissues and secondary production of detritus. Macroalgal forests are
structurally complex and provide habitat for finfish and invertebrates. Studies have shown
that kelp canopies reduce light intensity on the reef surface beneath, which creates
favourable conditions for small encrusting animals. In addition, they modulate wave energy,
maintain water clarity, and prevent sediment movement.
5.32. In contrast, urchin barrens represent a significant decline in primary productivity and
structural complexity.79 The scientific literature describes urchin barrens as “a collapsed kelp
ecosystem” and an “unwanted regime” on temperate rocky reefs.80 It is widely accepted that
urchin barrens are an indicator of significant ecosystem degradation.81
5.33. Urchin barrens can persist long-term under the same prevailing environmental conditions as
kelp forests.82 Once urchins have removed the standing kelp, the urchin population does not
collapse. Urchins are highly adaptive, and studies have shown that urchins can alter their
feeding behaviour to consume less nutritious biota growing on exposed rocky reef surfaces.83
Consequently, relatively low urchin densities can maintain an urchin barren habitat once it
has formed.
Trophic cascades associated with unsustainable harvest levels
5.34. It is widely accepted that fishing can indirectly impact the wider marine ecosystem, and
several studies have linked overfishing of large reef predators, including rock lobsters, to the
formation of urchin barrens in northeastern Aotearoa New Zealand.
5.35. A study by Babcock et al. (1999) found rock lobster and snapper were larger and more
abundant in marine reserves than at adjacent fished sites; and there were lower numbers of
kina and higher densities of kelp within the marine reserves.84 The study tracked temporal
changes in benthic community structure between 1978 and 1996, and found kelp forests had
expanded into areas that were formerly urchin barrens. After 20 years of fishing protection,
the total area of urchin barrens habitat had decreased from 31.4% to 3.2% of the total
available rocky reef area, and the primary productivity of kelp forest habitat had increased by
58%. The authors suggested the recovery of kelp forests was an indirect consequence of
increases in predator abundance and associated declines in urchin densities following
establishment of the marine reserves.
5.36. Subsequent research has confirmed and extended these findings. A study by Shears and
Babcock (2002) showed the level of predation of kina was significantly higher at marine
reserve sites than adjacent fished sites, with the relative odds of predation being nearly 7

As evident in the results reported by Babcock et al. (1999), above n 72, which found increased productivity following the recovery of
kelp forests in a marine reserve off the coast of northeastern Aotearoa New Zealand.
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Prog Ser, 495:1-25; Ling, S.D., et al. (2015) Global regime shift dynamics of catastrophic sea urchin overgrazing, Phil. Trans R Soc. B,
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times higher at reserve sites.85 The study found the proportion of urchin barrens habitat was
significantly lower within marine reserves than at adjacent fished sites, and that all depth
ranges within the marine reserves were dominated by macroalgal habitats. Differences in the
spatial extent of urchin barrens habitat between reserve and non-reserve sites were greatest
in the shallow depth strata (<6m), where urchin barrens covered approximately 54% of
available reef at non-reserve sites and only about 20% of the reef at reserve sites. The deeper
strata (7–12 m) at both reserve and non-reserve sites were dominated by macroalgal habitat.
5.37. A study by Shears et al. (2008) investigated differences in kina density and the extent of kina
barrens habitat at six locations in northeastern Aotearoa New Zealand.86 At each location,
sites in marine reserves and sites in fished areas were selected for comparison. The study
found there were kina barrens at five of the six locations, and that there was no difference in
the extent of kina barrens among these locations. However, the study found the cover of kina
barrens habitat was higher at fished sites than marine reserve sites. In sheltered locations,
kina occurred in lower numbers and in shallower depths; and kina were most abundant at
exposed coastal locations at depths of 4-6 m. Shears et al. (2008) suggested wave exposure
at coastal sites influenced the depth distribution of kina, by limiting their abundance in
shallow areas (<2m depth) where the highest water motion and turbulence occurred.
Similarly, the authors suggested increased sedimentation at greater depths (>7m) may have
prevented kina from settling and moving into deeper water.
5.38. The study by Shears et al. (2008) demonstrated the importance of environmental controls
(e.g., sedimentation and wave exposure) on the density of kina and the presence of kina
barrens habitat. The study showed there was strong evidence for a fishing-induced trophic
cascade in the marine reserves at Leigh and Tawharanui, but found environmental factors
were a clearer influence on kina density and benthic structure at other locations. The findings
of the study indicated that, at regions, sites and depths where environmental factors limit
kina abundance or grazing activity, urchin barrens might not develop in the absence of
predators, and habitat-level changes following predator recovery would be unlikely.
5.39. A subsequent review by Schiel (2013) affirmed the context-dependency of top-down
(predator-prey) controls on urchin barren formation and discussed alternative conceptual
models to describe differences in the structure of kelp beds around Aotearoa New Zealand.87
However, Schiel (2013) acknowledged the northeastern ecological context is distinct from
other rocky reef areas around Aotearoa New Zealand due to the relatively high abundance of
urchins and snapper and other environmental variables. The author stated:88
“Given the complex and spatially variable coastal community structure, topography and environmental
factors, it is hardly surprising that processes dominating warm northern waters have less influence in
the southern (and larger) part of the coastline.”
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5.40. In summary, these studies suggest the environmental conditions in Northland support high
urchin abundance, and that cumulative overfishing has resulted in the widespread expansion
of urchin barrens across coastal reefs in the region.
The extent of urchin barrens in Northland
5.41. Available information demonstrates that widespread transitions from kelp forest to urchin
barrens habitat have occurred across most of the shallow reef habitats in Northland.
5.42. Several reports have documented the changes. Kerr and Grace (2005) mapped the rocky reef
habitat within Mimiwhangata Marine Park, and recorded the occurrence of extensive kina
barrens across the depth range of 6 to 15 metres.89 Using aerial photography, the authors
investigated long-term changes in the extent of algal forest between 1973 and 2003. They
found the shallow mixed-weed zone had shrunk upwards towards the low-water mark during
this period, while the upper limit of kelp had progressively deepened. The aerial images show
there have been a continuous gradual decline in kelp forest habitat since 1950.
5.43. In the course of their investigations, Kerr and Grace (2005) interviewed a number of Ngatiwai
hapū, who traditionally fished the reefs of the Mimiwhangata area. The authors advised:90
“They expressed considerable concern that what they saw happening there now was
definitely not consistent with the ebb and flow of the algal forest and extent of kina barrens
they had observed…”
“They had no memory or historical knowledge of the extent of the kina barrens ever being
similar to the condition that exists today”.
5.44. A report by Booth (2016) describes the loss of kelp from most shallow reefs (≤ 6 m depth) in
the main basin of the Bay of Islands.91 The author used aerial imagery to compare the extent
of macroalgal cover in the 1950s/1960s and in 2009, and found there were significant
declines in kelp cover during this period. The study suggests declines were evident by the
1970s and there have been no signs of kelp recovery since 2009.
5.45. Kerr and Grace (2017) estimated the spatial extent of urchin barrens at a regional scale using
ground-truthed habitat maps.92 The study area extended from Ahipara in the Far North
District to Tawharanui in the Auckland Region and covers most of the eastern part of CRA 1.
The authors estimated that urchin barrens cover 5,500 hectares (17%) of the rocky reef
system within the 30 m depth limit.93 Accounting for the preferred depth range of urchins
(<15 metres), the authors estimated that urchin barrens occupied between 25% and 40% of
shallow rocky reef system in the study area.
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5.46. Stakeholders are becoming increasingly concerned at expansion of persistent urchin barrens
across shallow reefs in Northland.94 Available information shows urchin barrens are prolific
on reefs along the Tutukaka Coast, the Bay of Islands, the Karikari Peninsula, and on rocky
reefs surrounding the Mokohinau Islands (which are approximately 50 kilometres offshore).95
A marine scientist recently observed “finding an area on the coast that is not kina barrens is
unusual. It’s a sad situation.”96
5.47. The widespread loss of kelp forest habitat in Northland represents a significant threat to
marine biodiversity and ecosystem functioning. Research has identified that kelp forests
provide an essential food source for at least four fish species, and a critical habitat for crested
weedfish and triplefin fish species in the region.97 These species-habitat associations
represent a “strict dependence” relationship, which means the localised loss of kelp forest
habitat could drive these species to extinction.98
Interactions between kelp forests and rock lobster populations
5.48. Kelp forest habitat supports a range of marine species, and many of these species underpin
important commercial fisheries.
5.49. Kelp forests are an important facilitator of puerulus settlement onto rocky reefs after larval
transition.99 A study by Hinojosa et al. (2015) showed the physical structure and chemical
cues emitted by kelp forests can have a positive effect on settlement and recruitment levels.
The authors recorded significantly higher survival rates of juvenile rock lobster (40%) in kelp
habitat versus in urchin barren habitat (10%). The differences in survivorship were attributed
to increased predation of juvenile rock lobster due to exposure in urchin barrens habitats
that were devoid of shelter.
5.50. Increasing sedimentation and warming seas are both anticipated to contribute to the loss of
kelp from shallow coastal areas, which will reduce the availability of habitat for rock lobster
settlement. It will also impact other marine species that are of significance to commercial
fisheries, although the nature and extent of impacts is uncertain.
5.51. There are also concerns that changes in oceanographic conditions will lead to the range
expansion of grazing urchin species. The southward range expansion of Centrostephanus
rodgersii from Australia to Aotearoa New Zealand has been attributed to a strengthening of
the Eastern Australian Current.100 This species has been observed on reefs at the Poor Knights
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Islands and the Mokohinau Islands,101 which are within CRA 1. C. rodgersii individuals are
larger and grow faster than kina; and are capable of destructive grazing.102 Further, studies
have suggested that the larger size of C. rodgersii means only very large rock lobsters with a
carapace length greater than 140 mm are capable of eating these urchins.103
5.52. The available information suggests the persistent overharvesting of rock lobster has
undermined their capacity to support healthy ecosystem functioning in Northland. In the
broader historic and environmental context, the current status of the stock is alarming. There
is an urgent need to protect the CRA 1 stock from any further declines and to rebuild the
stock to a level that restores the functional capacity of rock lobster as an important predator
within shallow reef ecosystems.
6.

Legislative context

6.1. This submission includes consideration of the proposed sustainability measures for CRA 1 in
the broader context described, and in the context of current legislative requirements under
the Fisheries Act 1996 (the Act). In exercising powers to set or vary sustainability measures
under s 11 of the Act, the Minister is required to take several matters into account, and to
comply with specific statutory directives.
Purpose of the Act
6.2. The Minister’s powers must be exercised in a manner that is consistent with achieving the
purpose of the Act. In accordance with s 8 of the Act, the purpose is to “provide for the
utilisation of fisheries resources while ensuring sustainability”.104 The terms “utilisation” and
“ensuring sustainability” are defined by s 8(2) of the Act, and are reproduced below:
ensuring sustainability means –
(a) maintaining the potential of fisheries resources to meet the reasonably foreseeable
needs of future generations; and
(b) avoiding, remedying, or mitigating any adverse effects of fishing on the aquatic
environment.
utilisation means conserving, using, enhancing, and developing fisheries resources to enable
people to provide for their social, economic, and cultural well-being.
6.3. The interpretation of the purpose of the Act is informed by the statutory definitions included
in s 2 of the Act.
6.4. The word “effect” is defined broadly to include any direct or indirect effect of fishing; any
temporary or permanent effect; any past, present or future effect; and any cumulative effect
which arises over time or in combination with other effects. The definition of “effect” also
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includes a potential effect, if it is considered to have a high probability of occurrence or
where it will have a high potential impact.
6.5. The term “aquatic environment” is also defined broadly in s 2 of the Act as “the natural and
biological resources comprising any aquatic ecosystem” and to include “all aquatic life” and
“places where aquatic life exists”. The definition of “aquatic life” captures “any species of
plant or animal life that, at any stage of its life history, must inhabit water, whether living or
dead”, while the term “aquatic ecosystem” is defined as “any system of interacting aquatic
life within its natural and physical environment”.
6.6. In New Zealand Recreational Fishing Council Inc v Sanford Ltd105 the Supreme Court was
required to consider how the competing policies of utilisation and sustainability should be
accommodated in decision-making under the Act. The majority of the Supreme Court held
that the weight given to the utilisation of a fisheries resource must not jeopardise
sustainability, which was to be ensured.106 EDS considers this decision emphasises the
environmental bottom line that is established by s 8 in regard to ensuring sustainability of
fisheries resources, all other marine species, and the wider marine environment.
6.7. To achieve consistency with the purpose of the Act, EDS considers the Minister’s decision to
set or vary sustainability measures for the northeastern scallop stocks must respect the
environmental bottom line established by s 8(2)(b) which means avoiding, remedying or
mitigating any adverse effects of fishing on all marine species and the marine ecosystems
they comprise.
Environmental principles
6.8. Section 9 of the Act requires that the Minister take the following environmental principles
into account:
(a) associated or dependent species should be maintained above a level that ensures
their long-term viability:
(b) biological diversity of the aquatic environment should be maintained:
(c) habitat of particular significance for fisheries management should be protected.
Information principles
6.9. When making a decision on sustainability measures, the Minister must take account of the
following principles in s 10 of the Act:
(a) decisions should be based on the best available information:
(b) decision makers should consider any uncertainty in the information available in any
case:
105
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(c) decision makers should be cautious when information is uncertain, unreliable, or
inadequate:
(d) the absence of, or any uncertainty in, any information should not be used as a reason
for postponing or failing to take any measure to achieve the purpose of this Act.
6.10. The interpretation of the environmental and information principles listed under ss 9 and 10
of the Act is assisted by reference to the statutory definitions included in s 2 of the Act. The
principles are discussed in greater detail below where applicable to submission points on the
specific proposals.
7.

General comments on proposed sustainability measures

7.1. The Discussion Paper includes four options for ministerial consideration. The options seek to
either maintain or to reduce the current TAC by up to 12%. The general aim of the proposed
options is to maintain the biomass of legally harvestable rock lobster at or above the interim
management target. This section of the submission includes general comments on the
proposed options, and more specific comments on each option are included in section 8,
below.
Scientific uncertainty
7.2. EDS emphasises that there is considerable scientific uncertainty and substantive gaps in the
available information relating to the matters that the Minister must consider in setting
sustainability measures for CRA 1.
Stock biomass
7.3. As previously described, the proposals in the Discussion Paper are based on the results of a
2021 rapid assessment update. There is substantial uncertainty associated with the modelderived estimates of stock biomass, which rely on patchy and limited sources of information.
In particular:
(a) the stock reconstruction starts in 1945 and does not include consideration of the
prior effects of fishing on the stock biomass.
(b) The stock assessment model uses standardised estimates of CPUE to identify changes
in stock abundance (based on the assumption that CPUE is directly proportional to
biomass) and previous experience has shown this indicator can be unreliable.
(c) The recent shift to electronic reporting of commercial catch data has meant recent
estimates of CPUE (from 2019) are not comparable with previous estimates (which
creates additional uncertainty in respect of tracking temporal changes in stock
biomass).
(d) Estimates of recreational harvest are based on a limited and inconsistent time series
of data.
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(e) As previously outlined, there is a limited understanding of the biological
characteristics of rock lobster, and this constrains the reliability of generalised
estimates of growth rate (limited tag data), length frequency samples (size
representation), sex-ratios, and recruitment rates.
(f) Specifically, there is no available data on puerulus settlement or retention in CRA 1
and the latest Plenary Report advises that standardised indices of puerulus
settlement will not be used for any fishery after 2021 because they “have proven to
be a poor predictor of recruitment patterns experienced across QMAs, as estimated
by stock assessment models”.107
(g) The model does not take into account any fluctuations in environmental conditions
which could impact on breeding success, egg production, settlement levels, and
survivorship to recruitment.
(h) The model assumes that rock lobster stocks constitute separate populations and
does not take into account the interlinkages between populations.
7.4. Studies of historic changes in the population structure and trophic functioning of marine
species in the Hauraki Gulf since pre-human settlement demonstrate that rock lobster
populations had already experienced considerable declines by 1950. A synthesis of available
information by MacDiarmid et al. (2016) suggests substantial rock lobster fisheries had
developed to supply the local market before 1931;108 that the biomass of rock lobster
declined by 76% between 1000 and 1950 due to fishing activity;109 and that the decline in
rock lobster abundance had a significant impact on the functionality of rock lobster within
the marine ecosystem.110 If this historic context is taken into account, the current status of
the stock is near collapse.
7.5. The reliance on standardised CPUE indices to inform estimates of biomass is problematic. For
example, the results of the 2017 stock assessment for CRA 2 showed the CPUE data were not
proportional to stock abundance.111 Investigations suggested the disconnect between CPUE
data and stock biomass levels resulted from vessels with lower catch rates leaving the fishery,
while those with higher catch rates remained.112 This resulted in an observed increase in
CPUE that was independent of any increase in stock biomass.113 A reliance on the CPUE data
likely overestimated the abundance of the stock and contributed to the poor management
outcomes observed.
7.6. As previously outlined, rock lobster recruitment is highly variable and sensitive to changes in
environmental conditions. The stock assessment model does not include consideration of
changes in the prevailing environmental conditions, although it is probable such occurrences
FNZ (2021), above n 16, page 281.
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will have substantial impacts on settlement patterns and future recruitment to the fishery.
For example, the model assumes recruitment will remain constant for the next five years.
7.7. Chiswell and Booth (2008) identified important interlinkages between isolated adult
populations of rock lobster stocks in Aotearoa New Zealand based on modelling of larval
distribution and settlement patterns.114 The results of the study suggest CRA 9 is the most
important source of larvae for settlement to CRA 1; and that CRA 1 is an important source of
larvae for settlement to CRA 2. The stock assessment model approach ignores these
important interlinkages, and assumes that each stock is isolated.115 This outcome is
concerning, because it appears the populations rely on larval flow across considerable
distances.
Management approach
7.8. The inherent uncertainty associated with the stock assessment model has constrained the
effectiveness of previous management approaches for setting catch limits and allowances for
rock lobster stocks.
7.9. The previous management procedures approach was heavily reliant on standardised
estimates of CPUE to determine proposed catch limits, which led to the significant depletion
of rock lobster biomass in CRA 2 across the span of several years without any management
intervention.
7.10. In 2017, a stock assessment for CRA 2 showed the spawning biomass was critically low at
about 18% of the URL.116 The assessment results indicated that the biomass of rock lobster
had steadily decreased between 2007 and 2016.117 Between 2016 and 2018, the
management procedures approach indicated that no change in TACC was necessary.118 When
it became apparent that rock lobsters were no longer available across shallow reef habitat,
industry volunteered to shelve available quota and requested an urgent stock assessment be
undertaken.119 Eventually, in 2018, a decision was made to depart from the management
procedures approach for the fishery, and to implement a fixed catch approach as part of a
stock rebuilding plan.120 The fixed catch approach involved a significant reduction to the TAC
(416.5 t to 173 t), representing reductions to the TACC (200 t to 80t), recreational allowance
(140 t to 34 t) and other mortality allowance (60 t to 42.5 t).121
7.11. There has been a very recent transition away from the use of management procedures due
to inconsistencies in available CPUE data. However, the current management approach, relies
on an interim management reference level which is also derived from CPUE estimates and
therefore the same reliability issues persist.

Chiswell, S.M. and Booth, J.D. (2008), above n 54, page 212.
FNZ (2021), above n 16, page 309. The following stock structure assumption is relied on: “for the purposes of stock assessment and
management, rock lobsters are assumed to constitute separate Fishstocks within each CRA Quota Management Area”.
116 FNZ (2018), above n 58.
117 FNZ (2018), above n 58.
118 See Webber, M.J and Starr, P.J (2020), above n 18, page 4
119 See Webber, M.J and Starr, P.J (2020), above n 18, page 4
120 Hon Stuart Nash, above n 27.
121 Hon Stuart Nash, above n 27.
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7.12. As previously outlined, the current management reference level for CRA 1 represents an
estimate of the vulnerable biomass level that can produce the MSY for the stock. The target
is determined by reference to the information used to generate stock assessments and is
subject to the same constraints. It does not take into account any broader ecosystem
considerations, such as the level of biomass that is required to support healthy ecosystem
functioning or maintain larval distribution linkages to other rock lobster stocks.
7.13. The policy direction in the Harvest Standard Strategy (HSS) recognises the potential for a
more cautious management target to be applied that includes consideration of relevant
environmental factors. It states (emphasis added):122
For all section 13 stocks … fisheries should be managed to fluctuate around a target based on MSYcompatible reference points or better with at least a 50% probability of achieving the target.
A minimum requirement for satisfying the Harvest Strategy Standard is that “fishery or stock” targets
will be set at the level of MSY-compatible reference points; however, they may also exceed this
minimum requirement (which is what is meant by “or better”).
In general, scientific working groups will estimate MSY-compatible reference points, and management
working groups will set fishery or stock targets that consider these estimates as an input, along with
other relevant factors.

7.14. EDS considers there is an urgent need to direct resources toward the formulation of a more
cautious (i.e.) higher management reference level that takes into account the sensitivities of
the stock to environmental fluctuations; the role of rock lobster in maintaining biodiversity
and ecosystem functioning on rocky reefs; and the important interlinkages between isolated
rock lobster populations around different parts of the country. EDS requests that the Minister
seek advice to enable an adaptive and sustainable target to be set so the stock can be
managed to achieve consistency with the purpose of the Act.
7.15. Due to the considerable scientific uncertainty and unreliability associated with estimates of
rock lobster biomass, and the determination of appropriate management reference levels,
EDS considers a cautious approach to the setting of sustainability measures is justified in
accordance with s 10(c) of the Act.
Compliance with legislative requirements under the Act
7.16. Before making a decision to set or vary a sustainability measure, the Minister is required to
consider several matters including (but not limited to):123
(a) any effects of fishing on any stock and the aquatic environment (s 11(1)(a));
(b) the natural variability of the stock concerned (s 11(1)(c)); and
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MPI (2008) Harvest Strategy Standard for New Zealand Fisheries, page 5, at [16]-[18], available from www.mpi.govt.nz.
Fisheries Act 1996, s 11.
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(c) statutory planning documents prepared under the Resource Management Act 1991
(RMA), that apply to the coastal marine area and are considered by the Minister to
be relevant (refer s 11(2)).
7.17. In addition, the Minister is required to consider the importance of making decisions based on
the best available information.124 The term “best available information” is defined in s 2 of
the Act, as “the best information that, in the particular circumstances, is available without
unreasonable cost, effort or time”.
7.18. The Minister must also consider the importance of the environmental principles listed under
s 9: that associated or dependent species should be maintained above a level that ensures
their long-term viability; that marine biodiversity should be maintained; and that habitat of
particular significance for fisheries management should be protected.
7.19. EDS considers the Discussion paper contains only partial information, with significant gaps in
relation to important matters that the Minister is legally required to take into account. In
particular, the Discussion Paper does not include available information on:
(a) potential and actual adverse effects of harvest on rock lobster population size and
structure or the broader implications for breeding success and recruitment rates;
(b) cumulative effects of historic fishing practices (pre-1950) on rock lobster populations
in northeastern Aotearoa New Zealand;
(c) the strong (and specific) interlinkages between rock lobster stocks which influence
their interdependence and resilience to fishing pressure;
(d) the environmental factors controlling urchin abundance and the distribution of
urchin barrens habitat in northeastern Aotearoa New Zealand (e.g., depth, sediment,
exposure);
(e) information illustrating that the environmental conditions in northeastern Aotearoa
New Zealand make it more susceptible to the formation and persistence of urchin
barrens than other parts of the country;
(f) the gradual and significant decline in kelp forest habitat observed on shallow coastal
rocky reef systems in Northland;
(g) the prolific and persistent expansion of urchin barrens habitat on shallow coastal
rocky reef systems in Northland;
(h) the potential for kelp forest habitat to be recognised as a habitat of particular
significance for fisheries management; and
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Fisheries Act 1996, s 10(a).
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(i) the ecological significance of the recorded declines in kelp forest habitat and
expansion of urchin barrens habitat for rock lobster populations or the wider marine
environment.
7.20. In addition, the Discussion Paper does not recognise that kelp forest and kina are an
“associated or dependent species” for the purposes of s 9(a) of the Act.
7.21. Under s 2 of the Act, the term “associated or dependent species” is defined as “any nonharvested species taken or otherwise affected by the taking of any harvested species”
(emphasis added). The term “harvested species” is defined in s 2 as “any fish, aquatic life, or
seaweed that may for the time being be taken with lawful authority”. The Act does not
include a definition of “non-harvested species”. The term “long-term viability”, in relation to
the biomass of a stock or species, is defined in s 2 as “a low risk of collapse of the stock or
species, and the stock or species has the potential to recover to a higher biomass level”.
7.22. EDS considers that urchins and kelp meet the definition of an “associated or dependent
species”. As previously described, the available information provides strong evidence that the
overfishing of rock lobster and other reef predators indirectly affects macroalgal species by
influencing the abundance and behaviour of urchins. Therefore, s 9(a) of the Act requires the
Minister to consider the importance of maintaining urchin populations and macroalgal cover
at a level that ensures there is a low risk of species collapse; and that the species has the
potential to recover to a higher biomass level. In order to consider these matters, the
Minister must be provided with the available information relating to the status of kelp forest
habitat in Northland.
7.23. EDS considers the omission of relevant information means any decision by the Minister to set
or vary sustainability measures for the Northland rock lobster stock will not be based on the
best available information and is not consistent with the information principles listed under s
10 of the Act or the requirements of s 13(2) of the Act.
7.24. EDS requests that additional information be included in the Discussion Paper on these
matters to enable the Minister to make an informed decision in accordance with the
requirements of the Act. Otherwise, the decision will not meet the legal requirements under
the Act.
Other matters
7.25. The Discussion Paper suggests the proposals are consistent with statutory planning
documents prepared under the RMA. It states:125
“The NRLMG [National Rock Lobster Management Group] considers that the proposed
management options presented are in keeping with the objectives of relevant regional plans,
which generally relate to the maintenance of healthy and sustainable ecosystems to provide
for the needs of current and future generations”.
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FNZ (2021), above n 1, page 36, at [149].
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7.26. EDS considers this statement is dismissive of the strong policy direction set by the operative
Regional Policy Statement for Northland 2016 (RPS) which identifies rocky reef areas as
“particularly modified and vulnerable types of ecosystems”.126 The relevant policies seek to
avoid significant adverse effects on rocky reef areas. For example, Policy 4.4.1(2) provides:127
“In the coastal environment, avoid significant adverse effects and avoid, remedy, or mitigate other
adverse effects of subdivision, use and development on:
…
(c) indigenous ecosystems and habitats that are particularly vulnerable to modification, including
estuaries, lagoons, coastal wetlands, dunelands, intertidal zones, rocky reef systems, eelgrass, …
spawning and nursery areas and saltmarsh”.

7.27. The RPS advises that the scope of Policy 4.4.1(2) is intentionally broad because in Northland
many habitats have already been degraded, so there is a greater need to give some
protection to the valued habitats that remain.128 The direction in the RPS is given effect by
Policy D.2.18 of the Proposed Regional Plan for Northland 2021.
7.28. The available information suggests cumulative fishing pressure has indirectly resulted in the
widespread decline of kelp forest and associated ecosystem degradation. EDS considers this
is equivalent to a significant adverse effect on a vulnerable ecosystem. To achieve
consistency with the policy direction contained in the statutory planning documents, strong
protective measures that restore kelp habitat are required.
8.

Specific comments on proposed sustainability measures
Option 1.1: retain the status quo

8.1. Option 1.1 proposes to retain the current management settings in CRA 1, which means the
TAC would remain unchanged at 203 tonnes. Under this option, over the next four years,
vulnerable biomass is projected to increase by 10%, the and spawning biomass is predicted to
stay constant.
Analysis of proposal
8.2. EDS does not support Option 1.1 because it is not sufficiently cautious, in the context of
considerable uncertainty and significant depletion, to support the recovery of the stock. The
available information suggests it is depleted and at risk of further declines in the future.
8.3. The Discussion Paper advises that Option 1.1 “acknowledges that the TAC has recently been
decreased and that this decrease has assisted in maintaining CRA 1 above the BMSY reference
level (at 104% in 2021).”129 EDS does not agree with this statement and suggests it could
mislead the Minister in regard to the effectiveness of current management settings. The
latest stock assessments show that between 2019 and 2020 the vulnerable biomass and
spawning biomass is estimated to have declined slightly, despite reduced harvest levels and
Operative Regional Policy Statement for Northland 2016, page 17.
Operative Regional Policy Statement for Northland 2016, Policy 4.4.1(2), page 67.
128 Operative Regional Policy Statement for Northland 2016, explanation note, page 68.
129 FNZ (2021), above n 1, page 17.
126
127
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an under-catch of the TACC. The available information gives no indication that the current
management settings have assisted in maintaining the biomass of CRA 1. The recent declines
suggest the management settings are not sufficient for maintaining the biomass of the stock,
and further declines are possible.
8.4. EDS is particularly concerned at the proposed retention of current settings because the
reduced catches associated with COVID-19 impacts mean this option would enable catch
levels to increase relative to what they have been over the past two years. Further,
projections of future biomass indicate that the spawning biomass will remain unchanged
under this approach. This is concerning given there is available information which suggests
settlement levels across coastal areas were below average in 2019, and therefore future
declines in recruitment can be expected.
8.5. The Discussion Paper includes estimates of the range of (quantifiable) uncertainty associated
with current biomass levels and the management reference level. This information suggests
the current vulnerable biomass level is only marginally above the interim management target
(+4%) and if the range of scientific uncertainty associated with the biomass estimate is taken
into account the vulnerable biomass in CRA 1 could already be well below the interim
management target (-20%).130
8.6. EDS requests that Option 1.1 be removed from ministerial consideration because it is not
sufficiently cautious to protect the stock from further decline or support the recovery of the
stock to a more resilient and functional level. The best available information indicates that
the stock cannot sustain any further declines in biomass. In the context of the low recorded
rates of settlement observed across coastal areas in 2019, and the important interlinkages
between stocks around different parts of Aotearoa New Zealand, this option is not
sufficiently cautious for ensuring sustainability of the stock or marine environment.
8.7. EDS considers Option 1.1 is not consistent with the environmental bottom line established by
s 8 of the Act, which requires that any adverse effects of fishing on marine species and the
marine environment are avoided, remedied or mitigated. Option 1.1 will not avoid, remedy
or mitigate the cumulative effects of fishing on the stock or kelp habitat and is therefore not
consistent with the purpose or principles of the Act.
Option 1.2, Option 1.3, and Option 1.4: reduce the TAC by up to 12%
8.8. The Discussion Paper includes three other potential options, which all seek to reduce the TAC
for CRA 1 by different amounts:
(a) Option 1.2 proposes to decrease the TAC by 5% (to 193 tonnes). Model predictions of
future biomass are not provided for this option.

Based on the reported 5% quantile (lower limit which represents the lower limit of uncertainty (of 367 tonnes). It is recognised the
probability of this occurrence is low.
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(b) Option 1.3 proposes to decrease the TAC by 9% (to 185 tonnes). Under this option,
the vulnerable biomass is projected to increase by 20% by 2025 and the spawning
biomass is projected to increase by 3% by 2025.
(c) Option 1.4 proposes to decrease the TAC by 12% (to 179 tonnes). Under this option,
the vulnerable biomass is projected to increase by 26% by 2025 and the spawning
biomass is projected to increase by 5% by 2025.
Analysis of proposals
8.9. In principle, EDS supports the need to reduce the current catch limits and allowances for the
CRA 1 fishery but considers the proposals do not go far enough on their own to ensure
sustainability of Northland rock lobster or the marine environment.
8.10. Under the most restrictive proposal (Option 1.4), the spawning biomass is predicted to
increase by 5% by 2025 (with a probability of 69%).131 The available information suggests CRA
1 and CRA 2 are interdependent, with CRA 1 supplying larvae for settlement in CRA 2. As
previously outlined, CRA 2 has experienced significant depletion and is currently being
managed under a rebuild plan. Under typical conditions, there is low recruitment to the
northeastern stocks, and below average recruitment levels were recently observed across
most coastal waters in Aotearoa New Zealand. These characteristics are important because
they suggest the stocks are vulnerable to fluctuations in environmental conditions; and that
lower recruitment is likely to occur into the future (4-6 years). In the context of considerable
uncertainty and increasing cumulative pressures on rock lobster populations, EDS considers a
5% increase in spawning biomass is not sufficiently cautious for ensuring sustainability of CRA
1 and CRA 2. CRA 1 is at a historically low level and therefore stronger protective measures
are required to rebuild the stock to a level that can support itself and other dependent
stocks. The Minister is required to take the interdependence of these stocks into account in
setting or varying the TAC for CRA 1.
8.11. EDS does not consider any of the options are sufficiently cautious to ensure the stock will not
experience further declines in the future. The information in the Discussion Paper
demonstrates there is considerable scientific uncertainty associated with projections of
future stock biomass, and that if the ‘worst case scenario’ were to eventuate, the vulnerable
biomass in CRA 1 would continue to decline to a point well below the management reference
level under even the most restrictive proposal.132 This possibility is not acceptable for a
depleted stock that requires urgent rebuild.
8.12. On this basis, EDS considers a precautionary management approach is required to increase
the certainty that the stock will not experience further depletion, and to safeguard the
northeastern stocks from the future implications of below average settlement levels.
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Though the probability reported relates to a 15% decrease and only a 12% decrease is proposed.
Based on range of scientific uncertainty (5% quantile).
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8.13. EDS is particularly concerned that none of the proposed options seek to address the adverse
cumulative effects of rock lobster harvest on kelp forest habitat.
8.14. None of the proposed options address the adverse cumulative effects of rock lobster harvest
on kelp forest habitat. EDS considers this outcome is inconsistent with the principles and
purpose of the Act, which require the Minister to take into account the importance of
protecting habitat of particular significance for fisheries management; and to maintain
marine biodiversity. There is strong evidence the gradual, widespread, and persistent loss of
kelp forest habitat is associated with the overfishing of large reef predators, including rock
lobster. Consequently, the Minister is required to address, through careful management, how
to avoid, remedy or mitigate these effects.
8.15. There is a need to significantly reduce fishing pressure on Northland rock lobster until they
recover to more sustainable levels; and to remedy the cumulative effects of fishing impacts
on kelp forest habitat by protecting and restoring shallow coastal reefs that are vulnerable to
the formation and expansion of urchin barrens habitat.
8.16. A precautionary approach requires the inclusion of stronger protective measures to achieve
these outcomes. EDS considers a sufficiently cautious evidence-based approach to managing
CRA 1 would comprise:
(a) restrictions on the maximum size of male and female rock lobsters that can be
harvested in CRA 1;
(b) a prohibition on the commercial and recreational harvest of rock lobster within the
15-metre depth limit in CRA 1 (“the urchin barrens zone”);
(c) the development of an ecosystem-based management target for CRA 1 that includes
consideration of the distinct context and vulnerability of rocky reef ecosystems
within the region to fishing-induced trophic cascades;
(d) the development of an ecosystem monitoring plan to enable the status of kelp forest
habitat to be tracked through time;
(e) a requirement that the urchin barrens zone must not reopen to the harvest of rock
lobster until the stock and kelp habitat has recovered to sustainable levels in
accordance with (b) and (c) above;
(f) permanent area-based restrictions to protect important kelp forest habitat; and
(g) a significant reduction in the TAC, TACC and all other allowances, that takes into
account the spatial restrictions imposed under (b) and (f) above.
8.17. EDS considers the maximum size limits will improve the functional capacity of the stock by
retaining rock lobster with the greatest reproductive capacity; and the greatest capacity to
consume large urchins that are capable of exerting the most destructive force on kelp forests.
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8.18. A prohibition on the harvest of rock lobster across the depth band that has been identified as
most vulnerable to the formation and expansion of urchin barrens will support the return of
rock lobster to these areas and promote the recovery of kelp forest habitat.
8.19. EDS considers permanent area-based restrictions on the harvest of rock lobster (and other
reef predators like snapper) will be necessary to ensure the sustainability of the stock and
marine environment under expected future environmental conditions. A proactive and
cautious approach is required to protect the kelp habitat that remains and to restore areas
where widespread degradation has already occurred.
ends
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