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Re: Deemed Value Review Green-Lipped Mussel (GLM9) 

7 July 2017 

Introduction 

Aquaculture New Zealand (AQNZ) represents the interests of the aquaculture sector 

in New Zealand. This sector has significant export earnings in excess of $400 million 

(total revenues in excess of $500m) and a growth strategy with a goal of reaching $1 

billion per year in sales by 2025.  The New Zealand Greenshell mussel industry 

makes up around 70% of that value and AQNZ’s responsibilities include representing 

the specific interests of New Zealand’s mussel farmers. 

The Greenshell mussel industry directly employs more than 2,000 people primarily in 

regional communities, and Maori investment makes up a significant proportion of the 

current industry as well as its future potential, creating both cultural and economic 

benefits for Aotearoa. The indirect economic benefits to regional New Zealand are 

numerous. 

The industry has been recognised by Government as a priority industry on the 

Business Growth Agenda for its real potential to help create a more productive and 

competitive economy with a light touch on the environment.  Through its Aquaculture 

Strategy, Government has committed to enabling the industry to reach its sustainable 

potential. Continued unencumbered access to a sustainable harvest of mussel spat 

from GLM9 is essential for this potential to be realised. 

This submission is lodged on behalf of the Greenshell mussel industry as the industry 

that relies on the unencumbered availability of GLM9 spat. It is not intended to be 

read as a submission from quota holders although some AQNZ shareholders do own 

quota. It is also not intended to undermine the QMS, rather to ensure the ongoing 

sustainable utilisation of the fishery for the industry. 

Statement of Submission 

AQNZ submits that there are no recognised sustainability issues relating to the GLM9 

fishery and that the MPI Discussion Paper 2017/17 inaccurately reflects that there 

are. In fact, instead of being over-fished GLM9 is currently over-reported due to the 

inaccuracy of the current 50% spat/seaweed ratio. 

AQNZ submits that it is more appropriate to: 

• Consider the new research on the spat to seaweed ratio and then carry out a

consultation on reviewing this ratio as appropriate under s188A

• Consider the TACC in light of the lack of sustainability issues and the ongoing

and increasing need for spat to sustain and grow the Greenshell mussel
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industry into the future. 

• Then, as appropriate, consider the best deemed value.

Background – the Strategic Importance of the GLM9 Fishery for Aquaculture 

GLM9 is of strategic importance to the New Zealand Greenshell mussel industry as it 

is the source of the majority of the industry’s spat and therefore supports the majority 

of its export earnings.  In a number of growing regions mussel farmers are effectively 

limited to using GLM9 spat by biosecurity conditions that preclude other major spat 

sources. 

In areas where mussel farmers are able to utilise spat from several regions, 

accessing GLM9 along with other spat types ensures availability of harvest-condition 

mussels for most of the year.  This is because spat sourced from different regions 

fattens at different times of the year. This in turn enables the industry to support year-

round employment in regional New Zealand. 

The GLM9 fishery is unique.  The availability of spat on beach cast seaweed at 90-

Mile Beach arises from the intersection of a variety of biological and physical factors. 

Because a number of these factors are temporally variable, strandings of GLM9 spat, 

while they generally occur within a known season, are largely episodic1.   

Furthermore, GLM9 spat can be seeded onto farms and held until needed, before 

being moved into the final grow-out cycle.  This provides growers with a natural 

means of smoothing variability in the availability of spat.  As a result, growers need 

access to GLM9 spat whenever it is available and as such its management within the 

QMS was not intended to constrain this access. 

As outlined above, the New Zealand aquaculture industry has a growth goal of $1 

billion in sales by 2025. Some of this growth is anticipated through innovation, 

productivity, efficiencies, new products, new markets and new species. However, a 

good proportion of this growth is also anticipated through increasing mussel 

production and continued access to a proportional increase in spat supply is 

imperative.  

There are no recognised sustainability issues associated with GLM9 as its harvest on 

beach-cast seaweed has no impact on further recruitment of the adult mussel 

population. This is because both spat and seaweed originate from south of Ahipara 

and drift northwards along 90 Mile Beach and then with the prevailing currents 

around North Cape. This drift spat does not cycle back into the adult population, 

south of Ahipara. AQNZ has corresponding research available if MPI does not 

currently have that to hand. 

1 Alfaro, Andrea (2001). Ecological Dynamics of the Green-lipped Mussel, Perna canaliculus, at Ninety 
Mile Beach, Northem New Zealand. University of Auckland Doctoral Thesis. 
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Background – No GLM9 Sustainability Issues 

The Ministry of Fisheries brought GLM9 into the QMS in 2004 ‘despite there being no 

pressing sustainability concerns with the fishery’ in order to ‘provide for efficient 

utilisation and future development’2. Importantly it was brought into the QMS as a 

s14, schedule 3 stock, in recognition that the purpose of the Act would be better 

achieved by setting an alternative TACC, rather than one solely dedicated to 

Maximum Sustainable Yield as for most other stocks. This was in the context of 

knowledge and research that sustainability of the fishery was not a concern. As 

outlined in the discussion document, for the past two years the TACC has been 

‘overcaught’ (at its current spat/seaweed reporting ratio). There is no rationale to 

retain the TACC at a level that will limit access to spat for the mussel industry as 

there are no known sustainability concerns. Therefore, it is appropriate that the 

TACC be reviewed in this context. 

A challenge for the introduction of GLM9 was ‘how to measure and report juvenile 

mussels when they are harvested attached to seaweed’. The Ministry overcame this 

problem by requiring all fishers harvesting seaweed on 90 Mile Beach to report their 

catch using a set ratio for converting the weight of the material landed into the weight 

of the juvenile mussels and seaweed. This was based on the ‘best estimate of the 

fishers’ at the time, at 50%. However, AQNZ is aware that subsequent research is 

now available to MPI which should prompt a review of that ratio, and that the 

Fisheries Act s188A supports a setting of the ratio in consultation with appropriate 

bodies and persons. AQNZ submits that that a spat/seaweed review and consultation 

should be carried out prior to any further consideration of deemed value. 

Request for Review of MPI Discussion Paper 2017/17 

AQNZ requests a withdrawal of section 6.1 of the MPI Discussion Paper 2017/17 as 

it was written in the absence of the context provided above. A number of 

assumptions within the GLM9 section are of particular relevance and concern: 

1. ‘No change to the TAC or TACC for GLM 9 is proposed for the 2017/18

fishing year, but ongoing intentional harvest of GLM 9 in excess of the TACC

and available ACE could lead to sustainability risks in the long-term’.

This statement, and others, are significant in their failure to understand the

context of the fishery or its introduction into the QMS. As stated above, there

are no sustainability issues, risks, vulnerabilities or otherwise that are

recognised or sought to be addressed through the QMS and management

was never required or intended to constrain access to the Greenshell mussel

industry’s vital source of spat.

2. Furthermore, it is premature to make assumptions about the level of catch

against the TACC without an appropriate review of the spat ratio. It may be

that the total catch is currently only around half of the current TACC, in which

case the deemed value would require further review as any test under

2 Workman, Martin (2004); Moving to Rights Based Management: Green-Lipped Mussel Case Study. 
IIFET 2004 Japan Proceedings.  
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s75(2)(b)(v) would be quite different. It is logical then in light of new ‘best 

available information’ that a s188A spat ratio review be carried out prior to 

setting any new deemed value. 

AQNZ can provide more information and background as necessary to assist MPI in 

the review. 

Summary 

In summary AQNZ requests that MPI; 

1. Withdraw section 6.1 of the Discussion Paper 2017/17 as it is premature to

consider the GLM9 deemed value prior to a review of the spat ratio and the

TACC

2. Conduct a review then consultation of the spat ratio under s188A

3. Consider a review of the TACC

4. Then reconsider the deemed value as appropriate in this up to date context.

Yours sincerely 

Rebecca Clarkson 

Environment Manager 
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Good Morning MPI

I am a Paua 7 quota owner  and have held shares in the
fishery since 1989.

As you can see, I have been involved in the fishery for many years and
it saddens me to observe the current status of the fishery and the state
of my investment.  The recent Kaikoura earthquake and impact on the
inter tidal zone has further placed pressure on our fishery.

The Minister has delivered a 66% quota cut over several years to the
commercial sector, this followed multiple shelving and other industry
lead initiatives.

It is my strong view that the Minister does not clearly
understand the term and meaning of a “Shared
Fishery”.

I agree with the moratorium on the extraction of Paua from Cape
Campbell to the Clarence River, however:� �

Commensurate with the 66% commercial quota cut	 �
Both customary & recreational should share the reduction in the

spirit of “A shared Fishery”
 �
The coast line between Cape Campbell & Clarence be sub divided

into an area with the scientifically recorded extraction shelved.  A

working precedent with Paua Area 5A, 5B & 5C

This would clearly remove the effort from the remainder of the Paua 7
fishery and allow quota owners to retain a future interest in their
original quota holdings.

I attended the recent PauaMac7 AGM and voted to take measures to
secure the future sustainability of our fishery.

I am strongly of the opinion that the Minister and his scientific team
need to address some of the following key topics as components of a
toolbox to manage our fishery.� �

Continue the project of gathering high quality fine scale & timely

scientific data to support good decision making	 �
Continue a project based fisheries compliance strategy with clear

U V W X Y
U V W X Y W Z Y
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objectives and outcomes
 �
Promote education in both the commercial and recreational sectors� �
Commensurate with the proposed PAU7 QMS quota reduction, a

reduction in the amateur daily bag limit be implemented (See

below)� �
That the Minister by way of Regulation or a Gazette Notice prohibit

the transportation of paua meat across the New Zealand border

except when associated with the correct LFR documentation. (See

below)
 �
When the Minister approves Marine Reserves, MPA’s or IWI

Reserves, the quota yielded from this coastline shall be purchased

from the open market and retired.  (See note below)� �
Work with Regional Councils and the Minister for the Environment

to better manage the impact of land use on our fishery e.g.

forestry erosion.  To improve land use and practices particularly

with reference to forestry operations in the Marlborough Sounds

and adjoin water ways.

Recreational Daily bag Limit

The impact on the fishery and cumulative tonnage annually taken by
the recreational sector is now significant.

The Minister needs to de-politicalize this elephant in the corner of the
room and reduce the amateur daily bag limit.   Being cognizant of the
several reductions and shelving’s that the commercial sector have
absorbed.

An elegant solution would be to mirror the Kaikoura “Te Korowai”
initiative of reducing the daily limit from 10 to 6 Paua per fisher per
day.  Marlborough and Kaikoura are adjoining fisheries and having the
same daily bag limit would remove any compliance ambiguity.

Prohibit exporting of amateur Paua take

There is anecdotal evidence that paua meat is being taken within
baggage off shore by outward bound tourists.

Many are Asian and clearly have not personally gathered the seafood. 
The pathway to their possession is dubious.

The Minister should prohibit such activity and make such practice an
offence except where appropriate documentation supplied by a licensed
LFR is provided.  I understand this is the case in Australia.
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Spatial Depletion

I support the initiative of Marine Reserves, protected and customary
areas.

When making a decision to approve, the Minister must consider and be
responsible for the impact on the fishery and to the individual quota
owners.

The quota supported from the affected coastline needs to be quantified
and retired from the QMS by purchasing from the open market.

Other administrations have this view and even within New Zealand a
legal precedents exists.  E.g. The Public Works Act where by the Crown
acquires land compulsorily from an entity for the common good of the
community and enters into a private treaty or by way of an independent
valuation to purchase said asset from the disaffected party.

Land Care and Use

There is increasing evidence that the relationship between land use and
the marine environment is homogenous.  In none of my readings of the
MPI reports relating to our fishery does it comment on the
sedimentation, water quality and turbidity.

Land use, run off, sedimentation, fresh water quality all impact on the
coastal maritime environment.

Interestingly the Cawthron Institute has looked at the negative effect of
sedimentation on the respiratory impact of haliotis.irs.

The Ministry for the Environment has standardized the reporting
required of Regional Councils on the environment to give an national
overview.

Coastal fisheries management needs to interface with the relationship
of land and sea.

Summary:

I congratulate the PAUAMAC7 organization on:

Data Loggers

Reseeding program

Diver training and registration

Quota shelving 16
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Variable minimum legal size limit

Dialogue with local Iwi & recreational sectors

Liaison with MPI and NIWA

However, I strongly feel that Minister needs to open his tool box more
fully and moderate the expectation that the commercial sector must
accept all of the pain and responsibility for PAU7 fishery.

You will see that I have been involved in the Fishery for many years,
attended more meetings that I can count, travelled thousands of
kilometers to attend, listened to multiple experts and officials as they
come and go with their circular arguments.  History would not score
them well.

Yours faithfully

Brian Davis
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COMMITTED TO 

HEALTHY OCEANS 

SUSTAINABLE FISHERIES 

7 July 2017 

Ms T Bock 
Manager Deepwater Fisheries 
Ministry for Primary Industries 
P O Box 2526 
Wellington 6011 

By email:  tiffany.bock@mpi.govt.nz 

Dear Tiffany, 

DWG Submission on MPI Proposals to Change HAK 7 and ORH 3B TACCs 

Deepwater Group Ltd is a non-profit company representing the interests of deepwater quota owners 
including the owners of 93% of HAK 7 and 95% of ORH 3B quota.  This submission has been prepared on 
their behalf. 

1. HAK 7

New Stock Assessment Accepted by MPI in 2017 

A new stock assessment was accepted in 2017 with two model runs based on different biomass indices – 
one is based on commercial trawl CPUE and the other is based on the results from the WCSI research trawl 
surveys.  These two indices show different trends in the HAK 7 biomass trajectory and in stock status.  MPI 
noted in their discussion paper that both runs have been “accepted by the Deepwater Working Group 
(DWWG) and considered to be equally plausible”.  

The runs based on the trawl survey results show a decline in stock size with stability over the past nine 
years.  The runs based on commercial CPUE show a decline with an increase during the past nine years.  
These are shown in the biomass trajectories from the MCMC runs in Figure 1 below. 

In summary, the results from the 2017 stock assessment are: 

• Trawl survey index:  B0 = 79,190 t; B2016= 20,940 t; B2016/B0= 26% B0 (19-37%).  The stock is likely to be
stable in size, is very likely (>90%) to be below the target of 40% B0, is as likely or not (40–60%) to be
below soft limit of 20% B0, is very unlikely (<10%) to be below hard limit of 10% B0.

• CPUE index:  B0 = 92,100 t; B2016= 46,550 t; B2016/B0= 50% B0 (35-74%).  The stock is likely to be
increasing in size, is very likely (>90%) to be above the target of 40% B0, is very unlikely (<10%) to
below the soft limit of 20% B0, is extremely unlikely (<1%) to be below the hard limit of 10% B0.
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Figure 1:  Biomass trajectory of HAK7 stock under each of the biomass indices in relation to the default management target (40% B0), 

the soft limit (20% B0) and the hard limit (10% B0)

Both biomass indices have major associated issues and assumptions and neither is likely to be robustly 
indexing the HAK 7 stock: 

• The trawl survey was not originally designed with hake as the target species and the surveys have not
been covering enough of the known range of hake here, missing a substantial proportion of the grounds
in the deeper water.  Deeper strata were added to address this in the most recent survey (2016).  Future
surveys will include strata in the deeper water with the objective improving the reliability of the biomass
index for HAK 7.

• The CPUE time series assumes that all included vessels behave in the same way and there is good
evidence that this not the case.  The hake fishery in this area is described as a ‘target and avoid’ fishery,
where different vessels behave differently at different times.  Essentially, some vessels target hake while
others avoid hake and the same vessel can show these two behaviours at different times during the
year.  Thus, the commercial CPUE will include a mix of different fishing modes and is unlikely to be a
reliable index of stock abundance.

Recent Recruitment Poor but Signs of Improvement 

Recruitment during the period 2000-09 is assessed to have been below the long-term average over 1973-
2009.  There is evidence from the 2013 and 2016 trawl surveys and from the commercial fishery of that 
recruitment levels over the last three years may have been greater than during 2000-09, but it is as yet 
unknown how these compare with the long-term average.   

There is a need to continue to monitor the strength of recruitment into this fishery and DWG has asked MPI 
to ensure there is adequate observer coverage to obtain the required samples from commercial catches 
during the 2017 and 2018 fishing seasons.  
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Biomass Projections 

Biomass projections have been undertaken over a five-year period (i.e. 2016-21) assuming an annual catch 
of 4,100 t and average long-term recruitment from 1973-2009, and an annual catch of 7,700 t and average 
recruitment from 2000–09.   

The annual catch of HAK 7 has not reached the TACC of 7,700 t since 2006-07.  During the most recent 9 
years the annual catch has averaged 4,144 t (ranging between 2,620 t and 6,219 t). 

The results of these biomass projections are shown in the figures below (after MPI’s 2017 Plenary Report) 
and in summary are: 

• Based on the trawl survey index, there is a high probability that the stock will remain below 40% B0,

• Based on the CPUE index, there is a high probability that the stock will remain above 40% B0

• If annual catches are set at 4,100 (at the recent average level) and recruitment is at the long-term
average, both indices estimate the stock size will increase

Figure 2: Trawl Survey Index:  Estimated median spawning biomass trajectories (dashed lines are 95% credible intervals) as a 

percentage of B0, projected to 2021.  LHS with future annual catches set at 4,100 t and average recruitment from 1973–2009.  RHS with 

future annual catches set at 7,700 t and average recruitment from 2000–09.   

Figure 3:  Commercial CPUE Index:  Estimated median spawning biomass trajectories (dashed lines are 95% credible intervals) as a 

percentage of B0, projected to 2021.  LHS with future annual catches set at 4,100 t and average recruitment from 1973–2009.  RHS with 

future annual catches set at 7,700 t and average recruitment from 2000–09.  
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MPI have undertaken further analyses to assess two options that would minimise the risk of the stock size 
declining below 20% B0 in the short term, pending new information and an updated stock assessment in 
2020: 

• A TACC of 4,524 t (i.e. the average annual catch over the past five years), assuming recruitment at the
long-term average, and based on the trawl survey biomass index.  This estimates a probability of 83%
that the stock size will be >20% B0 in 2019.  This is MPI’s Option 2.

• A TACC of 5,069 t set to provide 80% probability that the stock size will be >20% B0 in 2019 assuming
recruitment at the long-term average allowing for further analyses to be undertaken in 2017-18 and
2018-19.  This is MPI’s Option 3.

Management Commentary 

The 2017 assessment is considered as having greater than usual uncertainty.  The results estimate: 

• The recent below average levels of recruitment may have resulted in a reduced stock size over recent
years,

• Under the catch levels over the past nine years, the stock size is either stable or increasing

Annual catches at the level of the TACC (i.e. 7,700 t) are assessed to not be sustainable using the biomass 
index from the trawl surveys, and are assessed to be sustainable using the biomass index from commercial 
CPUE projected out to 2021. 

DWG notes that the previous stock assessment for HAK 7 estimated B2012 to be 57.7% B0 and the catch 
projections from this assessment, for the period 2012-17 estimated: 

• With catches of 4,500 t, the stock status would remain above 40% B0, increasing to 61.2% B0

• With catches of 7,700 t, the stock status would remain above 40% B0, decreasing to 47.4% B0

The current management target is set at the default of 40% B0.  

Deterministic BMSY is estimated to be 26% B0 (in the 2012 stock assessment). 

DWG notes that the HAK 7 stock is assessed (in both 2012 and 2017) to be at, or above, the level that will 
provide the MSY. 

DWG also notes that no stock-specific analysis has been made for this fishery to estimate the appropriate 
management target and that such an analysis should be undertaken.   

In the 2017 stock assessment, the results from the WCSI trawl surveys are driving the assessed decline in 
the HAK 7 stock size.  DWG notes that the four surveys in the time series prior to 2016 were not optimised to 
sample for hake and that new strata were added in 2016 to improve sampling for hake in deeper water.  
These strata accounted for 29% of the hake encountered in 2016.  On this basis, further information is 
required and these will be obtained in the next WCSI research trawl survey, scheduled for July/August 2018 
and incorporated into the 2019 stock assessment.  

Meantime, if annual catches remain at around 4,100 – 4,400 t (i.e. around the recent average levels) and 
recruitment is at the long-term average (1973-2009), the projections using either index estimate that the 
stock size will increase. 

It is likely that recruitment during the last three years was higher than during 2000-09 but possibly not as 
high as the long-term average.  On this premise, the stock response is likely to be between the two catch-
based projections and that the stock status should improve (or at worst, stabilise) in the short-term, avoiding 
sustainability concerns before more information can be obtained. 
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Close monitoring of the HAK 7 fishery to assess recruitment is required, with appropriate, representative 
observer coverage to provide length-frequencies and age-frequencies from the commercial fishery during the 
next two years being essential. 

DWG proposes that a cautious and staged management approach is required: 

• The first stage is to stabilise the annual catch to no more than recent levels; collect further information on
abundance and recruitment during the next twelve months; determine the appropriate stock-specific
management target; and update the stock assessment (based on the new information) in 2019.

• The second stage is to reassess the management and TACC in the light of the 2019 stock assessment
and against the stock-specific management target, prior to the 2019-20 fishing year.

Deepwater Group’s Submission on HAK 7 

DWG submits that: 

• The catch during 2017-18 and 2018-19 to be held at a level that will stabilise the stock size or to allow it
to continue to increase,

• Quota owners submit that a reduction in the TACC is not required at this time,

• To ensure continued sustainable outcomes, quota owners will collectively manage their fishing
operations to ensure the total annual catch does not exceed 4,525 t during the next two years, while
further information is collected,

• Information is obtained from the commercial catches during 2017 and 2018 to establish the current
levels of recruitment,

• Prior to, or as part of the next stock assessment in 2019, options should be explored that use the
information from the core and deep strata to develop one or more biomass indices that are more
plausible.  For example, the development of separate ‘core’ and ‘deep’ indices or the use of ‘deep’ strata
information from recent surveys to create options for a ‘core+deep’ index, starting in 2012.

• The trawl survey design should be reviewed prior to the next survey to ensure the data pertaining to
hake are optimised and can be used in the time series,

• The next WCSI trawl survey is undertaken in 2018, and the next stock assessment of HAK 7 is
undertaken in 2019 and includes assessing options for a stock-specific management strategy,

• After establishing the management target for this stock, the medium-term management goals can be set
and the TACC can be adjusted, as may be required, prior to the 2019-20 fishing year.
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2. ORH 3B Puysegur

New Stock Assessment Accepted by MPI in 2017 

A new stock assessment for ORH 3B Puysegur fishery was accepted by MPI in 2017, the first accepted 
since 1997.  This fishery has been closed by quota owners since 1997-98 to promote rebuilding.  Since then 
industry has undertaken acoustic research surveys to measure the biomass in 2005, 2006 and 2015. 

The results of the 2017 stock assesssment are: 

• B0 is estimated to be 17,000 t (13,000 t – 23,000 t)

• B2017 is estimated to be 8,200 t (4,700 – 14,000 t)

• Stock status (B2017/B0) is estimated to be 49% B0 (35 - 62% B0), which is at the top of the management
target range (30 – 50% B0)

• The stock is considered to be fully rebuilt with >70% probability that the stock size is above the lower end
of the management target range

Figure 3:  Biomass trajectory of ORH 3B Puysegur stock showing management target range (green lines, 30% to 50% 

B0), the soft limit (blue line 20% B0) and the hard limit (red line 10% B0) 

Biomass Projections and Application of the Orange Roughy Harvest Control Rules 

A Harvest Control Rule has been specifically developed for orange roughy fisheries with the objective to 
maintain the stock size within the management target range (i.e. 30 – 50% B0) and to ensure that there is no 
probability that the stock size will fall below the soft limit (i.e. below 20% B0).  This HCR has been applied in 
two other ORH 3B fisheries (Northwest Chatham Rise and East & South Chatham Rise), as well as in ORH 
7A.   

DWG submits that the HCR should now be applied in the ORH 3B Puysegur fishery 

Application of the HCR to the Puysegur assessment to calculate a catch limit for 2017-18 is complicated 
because of the poorly estimated selectivity in catches taken outside of the spawning season.  The data 
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suggest orange roughy caught during the non-spawning at Puysegur are much younger compared to those 
caught during the spawning season.  If this is true then a higher catch limit would be appropriate for a purely 
non-spawning season fishery compared to a purely spawning season fishery.  However, if the non-spawning 
season selectivity is close to the maturity ogive then the calculated catch limit for a non-spawning season 
fishery could be too high.  Given the uncertainty in the estimation of non-spawning selectivity, DWG is of the 
view that it is prudent to base catch limits on spawning season biomass.   

Biomass projections have been undertaken over a five-year period (2017-22). 

The results show that there is a clear tradeoff between the level at which the catch limit can be set and the 
year of the next stock assessment.  If an assessment is planned in 2019-20 then annual catches of 600 - 
800 t from the spawning stock would pose little risk.  If the assessment is planned for 2020-21 then annual 
catches of 400 - 600 t would similarly pose little risk.  These results are contained within the draft FAR and 
are summarised in the table below (for a stock assessment undertaken in 2020): 

Scenario Model Non-spawn catch (t) Spawn catch (t) P(B20<20%B0) P(B20<30%B0) 

1 Base 910 0 0.00 0.01 

2 Base 0 460 0.00 0.01

3 Base 0 685 0.00 0.05 

4 Base 0 910 0.01 0.12 

5 Low 0 460 0.00 0.12 

6 Low 0 685 0.02 0.24 

7 Low 0 910 0.06 0.39 

Management Commentary 

The long-term annual yield from using the HCR to keep the spawning stock size within the management 
target range of 30-50% B0 is estimated to be around 300 t (with a 95% CI of 140 t to 360 t).  The exploitation 
rate is 0.045 (or 4.5%). 

The current status of this stock is assessed to be 49% B0, near to the upper bound of the management target 
range.  At this level, the exploitation rate from the HCR is 5.5%.  In essence, there is a high catch available 
for a period as the stock is moved from 49% B0 towards 40% B0.   

The results of these analyses provide the following plausible catch levels from the current stock assessment: 

• Annual catch of 685 t from both spawning and non-spawning season

• Annual catch 460 t from the spawning season alone

Given the paucity of information from this fishery, quota owners have agreed to collect more information from 
Puysegur catches and, in the meantime, to take a conservative approach to catch levels.  

During 2017 and 2018 sampling and ageing of catches taken in the non-spawning season will be undertaken 
to reduce the currently high level of uncertainty associated with the estimation of non-spawning selectivity. 

In the context of setting a catch limit for this newly reopened fishery, quota owners agree that the objective is 
to apply the orange roughy HCR – in order to keep the stock within the management target range of 30-50% 
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B0, with a low probability of breaching the lower limit of the management target range (30% B0) and a zero 
probability of breaching the LRP (20% B0).   

This implies a catch limit following projections from the base case of between 460 t (P(B2021<30% B0) = 2%) 
and 685 t (P(B2021<30% B0) = 10%). 

DWG proposes the catch limit for ORH 3B Puysegur be set at 685 t for 2017-18 and that quota owners will 
set aside 335 t of ACE to provide for a total catch of not more than 350 t during 2017-18 fishing year.  DWG 
notes the agreement by quota owners to not fish orange roughy from the Puysegur area since 1977-78, 
other than for research purposes has been honoured. 

DWG would then seek to review this arrangement with MPI prior to the 2018-19 fishing year, based on 
consideration of the results of: 

• the new age (selectivity) information, and

• an updated stock assessment and forward projections under the HCR during 2018.

DWG also seeks discussion with MPI on the scheduling of future biomass surveys of and stock assessments 
for the ORH 3B Puysegur fishery, which we propose be undertaken on a four-yearly cycle (as for other 
orange roughy fisheries), the next biomass survey being scheduled for 2019 and stock assessment for 2020. 

Deepwater Group’s Submission on ORH 3B Puysegur 

DWG submits that: 

• The orange roughy HCR is applied to this fishery, as has been done in each of the two other ORH 3B
fisheries,

• From 2017-18, the catch limit for ORH 3B Puysegur be set at 685 t and the ORH 3B TACC be set at
5,535 t accordingly,

• ORH 3B quota owners agree to ‘set aside’ 335 t of ACE during 2017-18 to provide for a total catch of not
more than 350 t from the ORH 3B Puysegur during 2017-18

• DWG and MPI agree to jointly collect and age samples from commercial catches taken during the 2017
spawning and non-spawning seasons and assess these in an updated stock assessment in time to
provide management advice for the 2018-19 fishing year.

• DWG and MPI agree to jointly develop a work plan to routinely undertake further biomass surveys and
stock assessments from this fishery

DWG and quota owners would be happy to engage in further discussions with MPI on any matters pertaining 
to this submission before MPI finalise their final advice on the sustainable management of these two fisheries 

Regards, 

George Clement 
CEO 
Deepwater Group Ltd 
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Mechanisms for regeneration of karengo on the Kaikoura coast, 2017: A Review

Given the extreme geophysical and evident biotic impacts of the 2016 Kaikoura earthquake on 
the nearshore marine environment, an abundance of caution would seem to be justified in 
restricting harvest of all benthic organisms by a blanket moratorium.

However, recent observation and review of the literature suggests that inclusion of karengo 
(Pyropia syn. Porphyra spp.) in such a moratorium is not justified by the complexities of 
reporoduction in the species. The leafy thallus which is harvested from rocks at the tide line is 
annual growth, seeded by a microscopic conchocelis phase which bores into shell sediment at 
some depth. Recent observations seem to indicate that karengo along the earthquake-affected 
area of the Kaikoura coast has been effectively repopulated by its annual cycle of sporulation. A 
comprehensive review of the literature indicates that the microscopic conchocelis phase occurs 
in calcareous substrate (mainly scallop shells) at greater depth that may be immediately 
apparent, effectively constituting a generative (and genetic) reserve of sporulating conchocelis.

Since the conchocelis phase of was definitively linked to the genus in 1949, it has been 
extensively studied under laboratory conditions, but only rarely documented in its natural 
environment (i.e. in situ). The relevant literature describes a resilient benthic organism which 
has been found to be well established within a range of over 80 meters of depth, from above to 
well below the mean low water.

Among the first in situ observations of conchocelis depth, Bird (1973) found conchocelis of P. 
linearis at a depth of 9 m in the sub-littoral zone near Sandy Cove, Halifax County, Nova Scotia. 

With considerably greater focus on the limits and implications of its range in two successive 
studies, the conchocelis phase was sampled at a depth of 78 m in the Firth of Clyde, Scotland, 
by Clokie et al. (1979) and Clokie and Boney (1980). The authors identified Pyropia conchocelis 
as ‘usually the deepest growing plant’ – and proposed it as a ‘form range organism’ in that the 
maximum depth of its occurrence represents ‘the lower limit of the photic zone’ (ibid).   

More recently, Tribollet et al. (2017) documented occurrence of living conchocelis in coral at 
depths of between 2 and 35 m in Indonesia, and, at the upper extreme, conchocelis was noted 
up to 1.4 m above mean low water at San Juan Island, Washington State, USA (Martinez 1990).

Although the mechanism by which conchospores released by the conchosporangia at depth 
rises to reach the tidal zone, it may be supposed that the along-shore advection and upwelling 
noted at Kaikoura provides such a mechanism, as described by Chiswell and Schiell (2001). It 
seems evident that conchospores have been effectively generated and transported to littoral 
substrate since the Kaikora earthquake, where they have anchored and grown into leafy thallus 
at densities proximate to pre-event levels.  

Eliot Masters
Nelson Marlborough Institute of Technology 
(NMIT)
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Submission on inshore stocks and Kaikoura closure. NZSFC. 7 July 2017. 
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Figure 8: Results of the national Bluenose stock assessment showing the change in biomass as a proportion of 

the unfished biomass using three different values for natural mortality (M) and two estimates for steepness (h). 
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+(3'(.(,T% *F/(+% +(-(*+8"% -"3K(,% #/% K*-% 7.$#Y($)% /"#-% (J(./% 8*7-(,% *.)% +(*$% ,*M*5(% /3% /"(
F#-"(+)G

SCG &F/(+%83.-7$/*/#3.%#.%4(H+7*+)T%/"(%L#.#-/(+%(;/(.,(,%/"#-%8$3-7+(%3F%/"(%-"($$F#-"%*.,%-(*K((,

F#-"(+#(-% /3% /"(%M*;#M7M% '(+#3,% *$$3K(,% 7.,(+% -(8/#3.% @OG% U"#-% 8$3-7+(% K#$$% (;'#+(% 3.% <=/"
03J(MH(+%<=@>T%*$$3K#.5%"*+J(-/%*/%/"(%-*M(%$(J($-%*-%H(F3+(%/"(%(*+/"^7*Y(G%N/%#-%H($#(J(,%/"*/

/"(%-/38Y-%K37$,%H(%7.*H$(%/3%"*.,$(%/"#-%$(J($%3F%"*+J(-/%*.,%M*)%$(*,%/3%F7+/"(+%,(8$#.(G
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?2'G'),/)!

SBG L!N%'+3'3-(-%/3%(.*8/%*.3/"(+%8$3-7+(%3F%/"(%X*#Y37+*%*+(*%\4#57+(%@]%7.,(+%-(8/#3.%@@%3F%/"(

4#-"(+#(-%&8/%@``OG%U"#-%8$3-7+(%K37$,%'+3"#H#/%*$$%"*+J(-/%(;8('/%87-/3M*+)G%U"(%$38*$%#K#%"*J(

J3$7./*+#$)%*5+((,%/3%$#M#/%/"(#+%"*+J(-/%/3%/*.5#%3.$)G%U"#-%'+3'3-*$%K37$,%*$$3K%/"(%L#.#-/(+%/3
M*.*5(%/"(%8$3-7+(%3F%#.,#J#,7*$%-'(8#(-%*-%-8#(.8(%+(J(*$-%K"(.k#F%/"(-(%8*.%H(%+(3'(.(,%*.,

/"(%M*.*5(M(./%/"*/%K37$,%H(%+(^7#+(,%/3%F*8#$#/*/(%/"#-G

!"#$%&'(')'*%+,+-&.'/0"1+$%0'23+-$%&'
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<*.1%))%'-!

SOG U"(%01246%-7''3+/%/"(%F7$$%8$3-7+(%3F%-"($$F#-"%*.,%-(*K((,%F#-"(+#(-%#.%/"#-%*+(*%7./#$%-78"%*

/#M(%/"*/%/"(%H(-/%*J*#$*H$(%-8#(.8(%,((M-%#/%-*F(%/3%+(3'(.G

S>GP(%*8Y.3K$(,5(%/"(%833'(+*/#3.%F+3M%$38*$%#K#%/3%+(F+*#.%F+3M%/"(%"*+J(-/%,7+#.5%/"#-%8$3-7+(T

/"(%.((,%F3+%*$$%7-(+-%/3%*$$3K%/"#-%*/?+#-Y%F#-"(+)%/3%+(83J(+%#-%8$(*+G

?2'G'),/!+'!D#52#,)#!F'+,/!H//'&,./#!I,+5;!('2!?HMO!,-D!?HM8!

J,5=K2'*-D!

SdG U"(% 83./#.7(,% 8$3-7+(% 3F% /"(% (*+/"^7*Y(% *FF(8/(,% *+(*-% "*-% /"(
'3/(./#*$%/3%8*7-(%'+3H$(M-%F3+%/"(%-7++37.,#.5%*+(*-%H)%-"#F/#.5%/"(

'*7*%8*/8"%(FF3+/%F+3M%/"(%8$3-(,%*+(*-G

S`G U3%83MH*/% /"#-%'+3H$(MT% /"(%L#.#-/(+%'+3'3-(-%*% +(,78/#3.% #.% /"(

!*7*%U&6%/3%+(M3J(%(FF3+/%F+3M%/"(%F#-"(+)G

C=G U"(%L#.#-/(+% "*-% '+3'3-(,% /K3% 8"*.5(-T% +('+(-(./#.5% +(,78/#3.-
(^7*$%/3%/"(%M*;#M7M%*.,%M#.#M7M%(-/#M*/(%"*+J(-/%#.%/"(%8$3-(,

*+(*%3J(+%/"(%$*-/%@B%)(*+-G

?2'G'),/)!

C@G L!N% '+3'3-(-% /"(% F3$$3K#.5% 3'/#3.-% F3+% /"(% /3/*$% *$$3K*H$(% 8*/8"% \U&6]T% /3/*$% *$$3K*H$(

83MM(+8#*$% 8*/8"% \U&66]% *.,% *--38#*/(,% *$$3K*.8(-% F3+% !*7*% #.% !&WS% \X*#Y37+*% f

6"+#-/8"7+8"]%*.,%!&W>%\L*+$H3+375"kU*-M*.k6*'(%6*M'H($$]
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• 01246%-7''3+/-%9'/#3.%@%F3+%!&WST%B=Z%+(,78/#3.%#.%U&66G

• 01246%-7''3+/%9'/#3.%<%F3+%!&W>T%@=Z%+(,78/#3.%#.%U&66G

C<G U"(%*H3J(%3'/#3.-%*+(%H*-(,%3.%/"(%'+(J#37-%@B%)(*+-%"*+J(-/T%*.,%+('+(-(./-% /"(%M#.#M7M

*.,%M*;#M7M%(-/#M*/(,%"*+J(-/%F+3M%K#/"#.%/"(%8$3-(,%*+(*G

CSG 01246%.3/(-%/"*/%/"(%$*-/%*--(--M(./%3F%!&W>%+(J(*$(,%*.%(-/#M*/(%3F%@dZ%:=G%N/%#-%#M'3+/*./

/"*/%8*7/#3.%#-%/*Y(.%K"(.%,(*$#.5%K#/"%*%F#-"(+)%/"*/%"*-%+(8(./$)%H((.%7.,(+%'+(--7+(G

CCG N/%#-%37+%7.,(+-/*.,#.5%/"*/%*%-)-/(M%K*-%'7/%#.%'$*8(%#.%<==@%/3%-'+(*,%83MM(+8#*$%(FF3+/%M3+(

(J(.$)%*8+3--%!&WSG%U"#-%-)-/(M%M(*./%/"*/%8$3-(+%/3%B=Z%3F%/"(%83MM(+8#*$%"*+J(-/%K*-%/*Y(.

F+3M%#.-#,(%/"(%8$3-(,%E3.(G

CBG 01246%#-%*K*+(%/"*/%/"(+(%#-%-3M(%83.8(+.%F3+%/"(%,#-'$*8(M(./%3F%+(8+(*/#3.*$%'+(--7+(G%P"#$(

K(%*5+((%/"(+(%K#$$%H(%-3M(%,#-'$*8(M(./T%'*7*%*H7.,*.8(%*.,%*88(--#H#$#/)%#.%3/"(+%*+(*-%#-
$3K(+%F3+%+(8+(*/#3.*$%F#-"(+-%/"*.%#/%K*-%#.%M*.)%*+(*-%3.%/"(%X*#Y37+*%83*-/G%01246%H($#(J(

/"(+(%K#$$%H(%*%-#5.#F#8*./%,(8+(*-(%#.%+(8+(*/#3.*$%F#-"#.5%(FF3+/%*.,%"*+J(-/%#.%/"(-(%aL&-%,7(

/3%/"(%8$3-7+(-G

COG 0(K%(-/#M*/(-%3F%+(8+(*/#3.*$%"*+J(-/%*.,%#.F3+M*/#3.%3.%*+(*-%F#-"(,%K#$$%H(%83$$(8/(,%,7+#.5

/"(%.(;/%0*/#3.*$%!*.($%27+J()%#.%<=@>f@dG

C>G 01246%"*-%,#-87--(,% /"(%'+3'3-*$-%K#/"% /"(%!*7*% N.,7-/+)%637.8#$% \!N6]%*.,%*8Y.3K$(,5(

/"(#+%J#(K-%*.,%(FF3+/-%/3%+(-/3+(%/"#-%F#-"(+)G%A3K(J(+T%/"(%01246%,3%.3/%-7''3+/%-"($J#.5%*-%*

F#+-/?8"3#8(% M*.*5(M(./% 3'/#3.% *-% /"(% U&6% +('+(-(./-% *$$% *J*#$*H$(% 8*/8"G% NF% 8*/8"% #-% .3/
*J*#$*H$(T%/"(%U&6%.((,-%/3%H(%+(,78(,G
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