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1 Executive Summary

This report provides details of the MSC re-assessment of the New Zealand Ling Longline
Fishery that operate in the New Zealand Exclusive Economic Zone (EEZ). Five Units of
Certification (UoC) have been assessed:

LIN 3 Chatham Rise (LIN 3 & 4);

LIN 4 Chatham Rise (LIN 3 & 4);

LIN 5 Sub Antarctic (LIN 5 & 6);

LIN 6 Sub Antarctic (LIN 5 & 6);

LIN 7 West Coast South Island (WCSI) (LIN 7 WC).

The fishery was previously assessed against the MSC standard and certified in September
2014. In order to make cost and time efficiencies this fishery is being re-assessed at the same
time as the New Zealand hoki, hake, ling and the southern blue whiting trawl fisheries.

arbdE

The re-assessment process began on the 20" June 2017 when the fisheries were announced
as entering re-assessment (https:/fisheries.msc.org/en/fisheries/new-zealand-deepwater-
group-hake-hoki-ling-and-southern-blue-whiting/ @ @assessments) and was concluded (to be
determined at a later date).

This re-assessment was conducted using the MSC Certification Requirements (CR) version
(v) 1.3 (MSC 2013) default assessment tree with no changes made to the text of any default
Performance Indicator (PI). The assessment followed CR v 2.0 process (MSC 2014).

The fishery met the requirements for a “reduced re-assessment” (MSC FCR v 2.0 section
7.24.6), i.e. ling has been independently assessed at least once against the MSC standard;
all conditions of certification were closed by the third surveillance audit and, all standard
related stakeholder comments were addressed by the third surveillance audit.

This report has been presented using the MSC Reduced Assessment Reporting Template v
2.0 (noting that the scoring section is from v 1.3). The assessment team has added additional
sections, in order to assist peer reviewers and stakeholders in better understanding the
background and information that supports their evaluation.

The Risk-Based Framework (RBF) was not used in this re-assessment.

A comprehensive programme of stakeholder consultations was carried out as part of this re-
assessment, complemented by a full and thorough review of relevant literature and data
sources.

The assessment team undertook a detailed and rigorous re-assessment of the wide-ranging
MSC Principles and Criteria. A fully referenced scoring rationale is provided in the evaluation
table provided in Appendix 1. Performance Indicator Scores and Rationales of this report.

The assessment team for this fishery comprised of: Paul Knapman, Lead Assessor; Bob
O’Boyle, Principle 1 (P1) specialist; Rob Blyth-Skyrme Principle 2 (P2) specialist; and Jo
Akroyd Principle 3 (P3) specialist.

Client fishery strengths — all UoCs

The fishery is very well managed and this is characterised by the state of the stocks and the
harvest strategies.

The overarching legislation and regulation affecting P1 and P2 are highly developed, and
applied specifically to the fisheries. New Zealand implements high levels of control over the
fisheries to ensure compliance with regulation and minimise environmental impacts.

A working relationship between the client group - Deepwater Group Limited (DWG)
http://deepwatergroup.org - and the government department responsible for New Zealand’s
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fisheries — the Ministry for Primary Industries (MPI) https://www.mpi.govt.nz (also now referred
to as Fisheries New Zealand, after an organisational change that took place in 2018) — is
underpinned by a Memorandum of Understanding which sets out how DWG and MPI are to
work collaboratively to improve the management of deepwater fisheries. As a result, DWG and
MPI have developed a single joint-management framework with agreed strategic and
operational priorities and workplans.

The amount of data available to evaluate consistency with the MSC Criteria is also a significant
strength.

Client fishery weaknesses — all UoCs

No Performance Indicators scored <80 and so no conditions of certification were applied to
the fishery. Two recommendations were made and relate to Principle 2:

1) Itis recommended that a survey is conducted annually to determine the quantities and
sources of bait species used in the fishery. Data should be retained and reported
routinely at annual surveillance audits of the fishery.

2) It is recommended that a review of the data available from the increased observer
coverage of the 2016/17 season is conducted at the earliest possible opportunity, to
update the understanding of the fishery with respect to ETP species interactions.

A recommendation is not the result of a failure to meet the unconditional pass mark, and so is
not binding. However, in the opinion of the Assessment Team, action taken in response to a
recommendation would make a positive contribution to on-going efforts to ensure long-term
sustainability of the fishery:

Determination

On completion of the re-assessment and scoring process, the assessment team concluded
that the fishery should be certified for a period of 5 years, subject to annual surveillance
audits. The MSC Principle-level scores are set out in the tables below.

UoCs 1-5
Principle Score
Principle 1 — Target Species 90.6
Principle 2 — Ecosystem 86.0
Principle 3 — Management System 97.3

Conditions
There were no conditions of certification for this fishery as all scores were above 80.
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2 Authorship and Peer Reviewers

2.1 Assessment Team

All team members listed below have completed all requisite training and signed all relevant
forms for assessment team membership on this fishery.

Assessment team leader: Paul Knapman

Paul is an independent consultant based in Halifax, Nova Scotia, Canada. Paul began his
career in fisheries nearly 30 years ago as a fisheries officer in the UK, responsible for the
enforcement of UK and EU fisheries regulations. He then worked with the UK government’s
nature conservation advisors (1993-2001), as their Fisheries Programme Manager,
responsible for establishing and developing an extensive programme of work with fisheries
managers, scientists, the fishing industry and ENGOs, researching the effects of fishing and
integrating nature conservation requirements into national and European fisheries policy and
legislation.

Between 2001-2004 he was Head of the largest inshore fisheries management organisation
in England, with responsibility for managing an extensive area of inshore fisheries on the North
Sea coast. The organisations responsibilities and roles included: stock assessments; setting
and ensuring compliance with allowable catches; developing and applying regional fisheries
regulations; the development and implementation of fisheries management plans; the lead
authority for the largest marine protected area in England.

In 2004, Paul moved to Canada and established his own consultancy providing analysis,
advisory and developmental work on fisheries management policy in Canada and Europe. He
helped draft the management plan for one of Canada’s first marine protected areas, undertook
an extensive review on |UU fishing in the Baltic Sea and was appointed as rapporteur to the
European Commission’s Baltic Sea Regional Advisory Council.

In 2008, Paul joined Moody Marine as their Americas Regional Manager, with responsibility
for managing and developing their regional MSC business. He became General Manager of
the business in 2012. Paul has been involved as a lead assessor, team member and technical
advisor/reviewer for more than 50 different fisheries in the MSC programme. He returned to
fisheries consultancy in 2015.

Expert team member: Robert (Bob) O’Boyle (Principle 1)

Bob received his B.Sc. and M.Sc. from McGill and Guelph Universities in 1972 and 1975
respectively. He was with Canada’s Department of Fisheries and Oceans (DFO) at the
Bedford Institute of Oceanography (BIO) in Dartmouth, Nova Scotia during 1977 - 2007.

During this time, he conducted assessments of the region's fish resources (e.g. herring,
capelin, cod, haddock, pollock, flatfishes, sharks). He headed the Marine Fish Division, with
responsibility for the research programs and assessment-related activities of over 80 scientific
and support staff. He subsequently coordinated the regional science advisory process for
fisheries resources and ocean uses and as Associate Director of Science, managed science
programs at the regional and national level. He has been involved in a number of national and
international reviews, ranging from resource assessment and management to science
programs.

Bob is currently president of Beta Scientific Consulting Inc. (betasci.ca) that provides technical
review, analyses and assessment of ocean resources and their management. Projects have
included analyses and assessments of forage species (e.g. Atlantic Herring, Gulf and Atlantic
Menhaden), deepwater species (e.g. Scotian Shelf Cusk) and endangered species (e.g.
Atlantic Leatherback Turtles). He has been and is currently the Principle 1 or 2 expert for a
number of MSC certifications (e.g. BC Dogfish, Nova Scotia, US and Australian Swordfish,
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Barents Sea Cod, Haddock, and Saithe, North Sea and Baltic Sea Haddock and Danish
Plaice, Deepwater Black Scabbardfish, Blue Ling, and Roundnose Grenadier, Russian
Pollack. Lake Erie Walleye and Yellow Perch and US West Coast groundfish) and is a member
of the MSC’s Peer Review College.

Bob has been the chair and / or reviewer of numerous stock assessments and has prepared
special reports on ocean management issues for government, industry and NGO groups. He
was a member of the Scientific and Statistical Committee of the New England Fisheries
Management Council during 2008-2016. He pursues research related to resource and ocean
management and assessment and has published over 100 primary papers, special
publications and technical reports. Recent projects include the impact of climate change on
New England groundfish assessments, the trophic dynamics of the Eastern Scotian Shelf
ecosystem, the impact of fish migrations on assessed fishery selectivity patterns, risk analysis
in data poor assessments and the interaction of cod and grey seals in the Northwest Atlantic.

Expert team member: Rob Blyth-Skyrme (Principle 2)

Rob started his career in commercial aquaculture, but subsequently shifted his focus to the
sustainable management of wild fisheries. After his PhD he went to the Eastern Sea Fisheries
Joint Committee, one of the largest inshore fisheries management bodies in England, where
he became the Deputy Chief Fishery Officer. He then moved to Natural England, the statutory
adviser to UK Government on nature conservation in English waters, to lead the team dealing
with fisheries policy, science and nationally significant fisheries and environmental casework.
Rob now runs Ichthys Marine Ecological Consulting Ltd., a marine fisheries and environmental
consultancy. As well as carrying out general consultancy, he has undertaken all facets of MSC
work as a lead assessor, expert team member and peer reviewer across a wide range of
fisheries. Rob is a member of the MSC’s Peer Review College, and has completed the MSC
v1.3 and v2.0 training modules.

Expert team member: Jo Akroyd (Principle 3)

Jo has been a team member for the MSC assessments and surveillance audits for Hoki, Hake,
Ling and Southern Blue Whiting. Jo is a fisheries management and marine ecosystem
consultant with extensive international and Pacific experience. She has worked at senior levels
in both the public and private sector as a fisheries manager and marine policy expert. Jo was
with the Ministry of Agriculture and Fisheries in New Zealand for 20 years. Starting as a
fisheries scientist, she was promoted to senior chief fisheries scientist, then Fisheries
Management Officer, and the Assistant Director, Marine Research. She was awarded a
Commemoration Medal in 1990 in recognition of her pioneering work in establishing New
Zealand’s fisheries quota management system. She has carried out MSC pre and full
assessments on multiple fisheries as well as these NZ fisheries she has been a lead assessor
and team member on NZ albacore and scallops, Fiji albacore, Japanese albacore and yellowfin
tunas, flatfish, snowcrab and scallops, Chinese scallops and Antarctic toothfish. Jo has also
undertaken multiple MSC chain of custody (CoC) audits.

Expert advisor: Paul Macintyre (responsible for advice on MSC (CoC).

Paul started working in the Aquaculture sector in 1975, managing salmon farms and
processing factories for a large multi-national before transferring in 1990 to aquaculture audit
and inspection. During the last 25 years Paul has carried out over 3,000 audits and inspections
of aquaculture and fish processing operations across the UK salmon and trout industry and
internationally in the cod, tilapia and shrimp aquaculture sectors. Paul's primary interest is
salmonids however his role as Aquaculture Director with Acoura Marine has involved him in
the development and trial audit of a number of new aquaculture and agricultural standards.
Paul is a qualified Lead Assessor and approved to audit BRC, MSC / ASC Chain of Custody,
GlobalGAP, Organic Aquaculture, Freedom Food, Label Rouge, Best Aquaculture Practices,
ASC Salmon and Friend of the Sea. Paul also audits to UK and French retailer standards.
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2.1.1 Peer Reviewers

As this is a reduced re-assessment and, in accordance with FCR 7.28.4(b), only one peer
reviewer is required to review the peer review draft report.

Two potential peer reviewers were proposed and their details posted on the MSC website.
Their details are provided below:

Tristan Southall

Tristan is an experienced fisheries assessor who has worked as both Principles 2 and 3 expert
on a number of previous MSC assessments, including the Scottish Pelagic assessments for
both herring and mackerel. More recently Tristan led the IPSG Mackerel Assessment and has
also been involved in the development and trialling of a new MSC assessment methodology,
based on risk analysis, for use in data deficient situations. When not assessing the
sustainability of fisheries Tristan specialises in fishing and marine industry consultancy,
combining detailed understanding of marine ecosystems with broad experience of fishing and
aquaculture industry systems, infrastructure and management. This provides him with an
informed position which balances the needs of marine ecosystems, biodiversity and wider
environment with the practicalities of the industry operation. Bridging these two important
areas enables sustainably-minded consultancy, able to interpret and advise upon the impacts
of different management decisions on both marine ecosystems and economics. Tristan’s
professional experience also includes the evaluation of fisheries on sub-sea environments,
analysis of fishery and fleet performance, and a wide range of fisheries and aquaculture
planning and management studies, all of which seek to combine both socio-economic and
environmental perspectives. Tristan has recently coordinated EU fisheries training and
promotion activities — covering all aspects of sustainable fisheries management and control.
Tristan has passed MSC training and has no Conflict of Interest in relation to this fishery. A
full CV is available upon request from Acoura Marine Ltd.

Andrew Payne

Andy is an honours graduate of the University of London and completed post-graduate
degrees at the Universities of Stellenbosch and Port Elizabeth in South Africa. He worked in
Namibia for five years, South Africa for 25 years (eventually leaving in 2000 as Director of the
Sea Fisheries Research Institute), and retired in 2013 from the Centre for Environment,
Fisheries and Aquaculture Science (Cefas), UK, where he was first Science Area Head for
Fisheries and then "roving" international fisheries consultant in which role he inter alia
managed a large commercial contract evaluating sites for future nuclear power stations to be
built in the UK, and the Fisheries Science Partnership, an initiative bringing scientists and
fishers together in a common aim to produce information of use to those charged with
managing Europe's fish stocks. Most of his research work was conducted in South Africa, and
he has published widely in the scientific literature, mainly about fisheries management and
demersal fish in particular. He was an active player in the Benguela Ecology Programme, was
involved in drafting South Africa's first democratic fisheries policy (which later became
enshrined as the Marine Living Resources Act), and was a leading player in the establishment
of the Benguela Current Large Marine Ecosystem project and the BENguela Environment,
Fisheries, Interaction, and Training (BENEFIT) project, the latter two concentrating on three
countries, Angola, Namibia and South Africa. From 2003 to 2011, he was Editor-in-Chief (and
from 2000 to 2003 editor) of the ICES Journal of Marine Science, was the founding
editor/editor-in-chief (and now international panel member) of the (South) African Journal of
Marine Science and is Series editor of the Springer book series Humanity and the Seas.

Andy has conducted expert peer review of fisheries in Argentina, South Africa and the USA,
and was involved in the EU's TACIS project on Sustainable Management of Caspian
Fisheries, among other EU projects. He has conducted several accreditation reviews for the
MSC, full ones being for the Antarctic krill continuous pumping fishery (AkerBiomarine; twice,
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the second being a recertification assessment), a similar one for a separate Norwegian
midwater trawl fishery for Antarctic krill, and another one for Russian pollock, has acted as
expert peer reviewer of the report on US Limited Entry Groundfish Trawl fishery recertification
and for SA deepsea hake trawl fishery recertification, has led or participated in several
surveillance audits for different fisheries and CABs, and has twice acted as condition-meeting
evaluator for the client for the SA deepsea hake trawl fishery. Recently too, he was part of a
three-man international team that formally evaluated the ICCAT Bluefin tuna research
programme. Finally, he has personally written/edited one book — "Oceans of Life off Southern
Africa", and WAS lead-editor and contributed to two more — "Management of Shared Fish
Stocks", and "Advances in Fisheries Science; 50 years on from Beverton and Holt", the latter
two both for Cefas, and provides editorial services (including formal instruction courses in
scientific writing) for a variety of clients.

Andy has passed MSC training and has no Conflict of Interest in relation to this fishery. A full
CV is available upon request from Acoura Marine Ltd.

2.1.2 Risk Based Framework (RBF)
The RBF was not used for this fishery assessment.

2.1.3 Introduced Species Based Fishery (ISBF)
None of the target species are an introduced species.

Page 17 of 269 *
Acoura Marine Full Assessment Template per MSC V2.0 02/12/2015 ACOUI‘O



Acoura Marine
Final Report WWW. ACoura.com
New Zealand ling longline

3 Description of the Fishery

3.1 Unit of Certification (UoC) and Scope of Certification Sought

The UoC is defined by MSC as, “Target stock(s) combined with the fishing method/gear and
practice (including vessel type/s) pursuing that stock, and any fleets, or groups of vessels, or
individual fishing operators that are covered by an MSC fishery certificate. Note that other
eligible fishers may also be included in some UoCs but not initially certified (until covered by
a certificate sharing arrangement). The fishery proposed for certification, in this instance, is
therefore defined as:

3.1.1 Target Species and Stocks

Target Species Stocks

Ling (Genypterus blacodes) | LIN 3 Chatham Rise (LIN 3 & 4)

LIN 4 Chatham Rise (LIN 3 & 4)

LIN 5 Sub-Antarctic (LIN 5 & 6)

LIN 6 Sub-Antarctic (LIN 5 & 6)

LIN 7 West Coast South Island (WCSI) (LIN 7WC)

3.1.2  Fishing Method

The Deepwater Group vessels use an “autoline system” to bottom-set longlines. The autoline
system uses lines set on the bottom, predominantly from 5 to 15 km long. The main line can
be 7 mm, 9 mm or 11.5 mm in diameter, and has swivels (where snood and hook attaches) at
set spacing of 1.3 m to 1.5 m. The 11.5 mm line is often an integrated weighted line (IWL),
which enables the line to sink faster, reducing bird bycatch risk. Most of the larger autoliners
operate under CCAMLR (Commission for the Conservation of Antarctic Marine living
Resources) conservation measures, which have various bird bycatch mitigation controls on
the operation which. The smaller longline vessels, which do not at any time operate in the
CCAMLR jurisdiction, do not necessarily have these measures but must meet the statutory
operating requirements within the New Zealand EEZ which includes tori lines at all times, offal
management, and night setting or line weighting for day setting.

Hook size to target for ling are generally 12/0s. Gear is deployed from the stern of the larger
vessels with a float attached to a grapple to take the line to the bottom and anchor it in place.
There is a float and grapple on each end. Some vessels use what are called “droppers”, which
is a line set so hooks are about 10 meters off the bottom, although this may be used more to
target bluenose and hapuka groper or to avoid bycatch of sharks or bait depredation by
starfish, etc.

Table 1. The number of vessels by size, type and year operating in the ling longline fishery
(Tiffany Bock, pers. comm.)

<28 m 28-43 m >43 m
Year Fresher Fresher Limited Fillet
Processing

2011/12 17 2 40 2
2012/13 20 5 0 1
2013/14 23 4 1 3
2014/15 22 2 1 2
2015/16 23 2 1 2
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3.1.3 Client Group

Deepwater Group Limited (DWG) http://deepwatergroup.org - Formed in September 2005, the
non-profit organisation is an amalgamation of EEZ fisheries quota owners in New Zealand.
Fisheries targeted by DWG are usually fished at depths between 200 and 1,200 m within the
New Zealand Exclusive Economic Zone (EEZ). These include hoki, hake, ling, orange roughy,
oreo dory, squid and jack mackerel.

3.1.4  Other Eligible Fishers

Other eligible fishers are those operators who have been fully assessed against the MSC's
Principles and Criteria for Sustainable Fishing as part of the UoCs and are not currently part
of the client group, but may become eligible to join the client group under a certificate sharing
arrangement. The client group have stated their willingness to enter into certificate sharing
arrangements.

3.1.5 The UoCs

In summary, from the above, there are 5 UoCs:

UoC1
Species: Ling (Genypterus blacodes)
Stock: LIN 3 Chatham Rise (LIN 3 & 4)
Geographical area: New Zealand EEZ
Harvest method: Longline
Client Group: Deepwater Group Limited
Other Eligible Fishers: New Zealand flagged vessels,
licensed to fish for ling with longline
and with access to quota for this
species
UoC 2
Species: Ling (Genypterus blacodes)
Stock: LIN 4 Chatham Rise (LIN 3 & 4)
Geographical area: New Zealand EEZ
Harvest method: Longline
Client Group: Deepwater Group Limited
Other Eligible Fishers: New Zealand flagged vessels,
licensed to fish for ling with longline
and with access to quota for this
species
UoC 3
Species: Ling (Genypterus blacodes)
Stock: LIN 5 Sub-Antarctic (LIN 5 & 6)
Geographical area: New Zealand EEZ
Harvest method: Longline
Client Group: Deepwater Group Limited
Other Eligible Fishers: New Zealand flagged vessels,
licensed to fish for ling with longline
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and with access to quota for this
species

UoC 4
Species: Ling (Genypterus blacodes)
Stock: LIN 6 Sub-Antarctic (LIN 5 & 6)

Geographical area:

New Zealand EEZ

Harvest method:

Longline

Client Group:

Deepwater Group Limited

Other Eligible Fishers:

New Zealand flagged vessels,
licensed to fish for ling with longline
and with access to quota for this
species

UoC5
Species: Ling (Genypterus blacodes)
Stock: LIN 7 WCSI (LIN 7WC)

Geographical area:

New Zealand EEZ

Harvest method:

Longline

Client Group:

Deepwater Group Limited

Other Eligible Fishers:

New Zealand flagged vessels,
licensed to fish for ling with longline
and with access to quota for this
species

The following figure shows the geographic extent of the UoCs:
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Figure 1. The management units for ling. The outer boundary represents the New
Zealand 200 mile EEZ
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3.2 Final UoC(s)

wWww, AcCoura,.com

The final Unit of Certification for this fishery is as defined below. [This has not changed
throughout the process. Alternatively provide rationale for why this has changed.

Species:

Stock:

Geographical area:

Harvest method:

Client Group:

Other Eligible Fishers:

3.2.1

Total Allowable Commercial Catch (TACC) and Catch Data

Table 2. UoC 1 -TACC and catch data: LIN 3 Chatham Rise (LIN 3 & 4)

TACC for LIN 3 Year 2017 Amount 2,060t
UoA share of TACC Year 2017 Amount 2,060 t
UoC share of TACC Year 2017 Amount 2,060 t
Total green weight catch by | Year (most 2016 Amount 507t
UoC recent)

Year (second 2015 Amount 428t

most recent)

Table 3: UoC 2 - TACC and catch data: LIN 4 Chatham Rise (LIN 3 & 4)

TACC Year 2017 Amount 4,200t
UoA share of TACC Year 2017 Amount 4,200t
UoC share of TACC Year 2017 Amount 4,200t
Total green weight catch by | Year (most 2016 Amount 1,659t
UoC recent)

Year (second 2015 Amount 1,120t

most recent)

Table 4: UoC 3 - TACC and catch data: LIN 5 Sub-Antarctic (LIN 5 & 6)

TACC Year 2017 Amount 3,955t
UoA share of TACC Year 2017 Amount 3,955t
UoC share of TACC Year 2017 Amount 3,955t
Total green weight catch by | Year (most 2016 Amount 453 t
UoC recent)

Year (second 2015 Amount 472 t

most recent)
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Table 5: UoC 4 - TACC and catch data: LIN 6 Sub-Antarctic (LIN 5 & 6)

TACC Year 2017 Amount 8,505t
UoA share of TACC Year 2017 Amount 8,505 t
UoC share of TACC Year 2017 Amount 8,505 t
Total green weight catch by | Year (most 2016 Amount 598t
UoC recent)
Year (second 2015 Amount 588t
most recent)

Table 6: UoC 5 - TACC and catch data: LIN 7 WCSI (LIN 7WC)

TACC Year 2017 Amount 3,080t
UoA share of TACC Year 2017 Amount 3,080t
UoC share of TACC Year 2017 Amount 3,080t
Total green weight catch by | Year (most 2016 Amount 909t
UoC recent)

Year (second 2015 Amount 552t

most recent)

3.3 Overview of the fishery

Ling are widely distributed through 200-800 m within the New Zealand EEZ, particularly to the
south of 40°S. They live to a maximum age of about 30 years; fewer than 0.2% of successfully
aged ling have been older than 30 years. A growth study of ling from five areas (WCSI,
Chatham Rise, Bounty Plateau, Campbell Plateau and Cook Strait) showed that females grew
significantly faster and reached a greater size than males in all areas, and that growth rates
were significantly different between areas. Ling grow fastest in Cook Strait and slowest on the
Campbell Plateau (Horn 2005).

Although ling are targeted by a longline fleet, a significant proportion of ling catches are taken
by large trawlers as a bycatch in fisheries targeting hoki. From 1975 to 1980 there was a
substantial longline fishery on the Chatham Rise (and to a lesser extent in other areas), carried
out by Japanese and Korean longliners. In the early 1990s, the domestic fleet was increased
by the addition of several larger longliners fitted with autoline equipment. This caused a large
increase in the catches of ling off the east and south of the South Island. However, since about
2000 there has been a declining trend in catches taken by line vessels in most areas, offset,
to some extent, by increased trawl landings.

The main sources of ling are Puysegur Bank (LIN 5) (off the south west tip of South Island)
and the slope of the Stewart-Snares Shelf (south east corner of LIN 5) and waters in the
Auckland Islands area (LIN 6). The principal grounds for smaller vessels are WCSI and the
east coast of both main islands south of East Cape (see Figure 2).

Ling in spawning condition have been reported in a number of localities throughout the EEZ
(Horn 2005). Time of spawning appears to vary between areas: July to November on the
Chatham Rise; September to December on Campbell Plateau and Puysegur Bank;
September to February on the Bounty Plateau; July to September off west coast South Island
and in Cook Strait. Little is known about the distribution of juveniles until they are about 40 cm
total length, when they begin to appear in trawl samples over most of the adult range.
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Figure 2. Oceanographic map showing some of the key features within New Zealand 200 mile
EEZ (solid line) mentioned throughout the report. Bathymetry lines are 500 m and 1,000 m
depths. The dashed line is the approximate position of the Subtropical Front with sub-tropical

water to the north and sub-Antarctic water to the south (adapted from: Livingston and
Sullivan, 2007).

WCSI = West Coast South Island;
ECSI = East Coast South Island;
ECNI = East Coast North Island
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4 Changes Since Initial Assessment

4.1 Overview

This is a “reduced re-assessment”. A fishery is eligible for reduced reassessment if: is!

eE

a. The fishery was covered under the previous certification or scope extension; it

b. The fishery had no conditions remaining after the third surveillance audit, and ist!

c. The CAB confirms that all standard related stakeholder comments have been addressed
by the third surveillance audit (MSC FCR v2.0 section 7.24.6).

The fishery meets the above requirements as it has already been independently assessed
against the MSC standard (certified 15" September 2014); all conditions of certification were
closed by the third surveillance audit and, Acoura Marine has confirmed that all the standard
related stakeholder comments were addressed by the third surveillance audit.

4.2 Specific Changes Since Initial Assessment

4.2.1 Principle 1
Stock Status

Ling: Chatham Rise (LIN 3 & 4)

Intertek (2014b) used the 2011 assessment of the Chatham Rise ling stock. The most recent
(2015) assessment is reported here.

Catch and Fishing Mortality

Fishing for ling goes back as far as the 1930s in ling management area LIN 3. During 1975 -
1980, there was a substantial fishery on the Chatham Rise (and to a lesser extent in other
areas) carried out by Japanese and Korean longliners. Since 1980, ling have been caught by
large trawlers, both domestic and foreign owned, and by small domestic longliners and
trawlers. Quota management was introduced in 1983/84 with the stock-specific quota
allocated amongst ling management areas as a TACC based upon the biological distribution
of the stock (see Harvest Strategy, Section 4.2.3). In the early 1990s, the domestic fleet was
increased by the addition of several larger longliners with autoline equipment, resulting in a
large increase in the catches of ling off the east and south of the South Island (LIN 3, 4, 5 and
6). However, since about 2000, there has been a declining trend in catches taken by line
vessels in most areas, offset, to some extent, by increased trawl landings. Annual landings
from the Chatham Rise stock have been less than 4,600 t since 2004, markedly lower than
the 6,000-8,000 t taken annually between 1992 and 2003 and lower than the combined LIN3
and LIN4 TACC of 2,060 + 4,200 = 6,260 t (Figure 3), most probably the result of the
substantial reduction in hoki fishing at this time.
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Figure 3. Reported commercial landings and TACCs (t) by ling management area of the Chatham

Rise (LIN 3 & 4) ling stock; from MPI (2017a)

Annual exploitation rates (U) peaked in the late 1970s, and then declined to a low level (less
than 0.1) up until 1993 when they rose to reach about 0.1 by 2000. Since then, they have

undergone an overall declining trend (Figure 4).
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Figure 4. Median exploitation rates (catch over vulnerable biomass) for the Chatham Rise (LIN
3 & 4) ling stock base case model; 95% credible intervals indicated as dotted lines; from MPI

(2017a)
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Biomass and Recruitment

Since 1980, Chatham Rise relative year-class strengths have been below average except
during 1994-1999, and in 2007 (Figure 5). Overall year-class strength variability is relatively
low. Recruitment since the early 1990s is estimated to have been fluctuating slightly around
the long-term average for this stock (MPI, 2017a).
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Figure 5. Trend in relative year-class strength of the Chatham Rise ling stock (LIN 3 & 4) for the
base case model; dashed horizontal line indicates year-class strength of one; individual
distributions show marginal posterior distribution, with horizontal lines indicating median;
from MPI (2017a)

true_YCS

Although estimates of current and virgin stock size are imprecise, it is unlikely that Bo is lower
than 110,000 t for this stock, or that biomass in 2014 was less than 44% of B, (Figure 6, Table
7). B2o14 Was estimated to be about 57% Boand very likely (> 90%) to be above the target and
exceptionally unlikely (< 1%) to be below either the soft or hard limit. Overfishing was very
unlikely (<10%) to be occurring (MPI, 2017a).
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Figure 6. Trend in median stock status (% Bo) of the Chatham Rise (LIN 3 & 4) ling stock for the
base case model; 95% credible intervals indicated as dashed lines; management target (40%
Bo, solid horizontal line) and soft limit (20% Bo, dotted horizontal line) indicated; from MPI
(2017a)

Table 7. Median Bo, B2o14, and B2o14 as percentage of By for the Chatham Rise (LIN 3 & 4) ling
base model and sensitivity run; 95% credible intervals indicated; from MPI (2017a)

Model run BQ B"ﬂj.J ng” {'3’63[]] Pi40% Bg}

Base 126 600 (110 700-165 100) 71 800 (50 500-115 200) 537 (45-71) 0.003
Longhne 107 400 (98 700-122 700) 60 900 (42 000-85 600) 40 (30-51) -
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Projections using the base model until 2019 were performed assuming fixed catches of 6,260
or 3,564 t (Table 8). Chatham Rise stock status is likely to remain about the same assuming
future catches equal to recent catch levels, or decrease to around 90% of the 2014 biomass
by 2019 if catches reach the TACC. During 2013/14 — 2015/16, LIN 3 & 4 catch averaged
3,795 t, similar to the assumption of one of the projected catch scenarios. At catch close to
current levels (3,564 t), B2oio for the base case model is expected to be 59% By (95% CI 45 —
75% Bo).

Table 8. Median projected biomass in 2019 (B2o19), B2o1g as a percentage of Bo, and B2o19/B2014 (%)
for the Chatham Rise (LIN 3 & 4) ling base model where future annual catches are assumed to
be 6,200 or 3,564 t; 95% credible intervals indicated; from MPI (2017a)

Stock and model run Future catch (t) Boe Bigia (%0Bg) Bpia/Bagys (%)
LIN 3&4 Base 6260 64 000 (38 900-112 100) 51 (35-69) 89 (73-106)
3564 75200 (S0 400-122 700) 59 (45-75) 104  (91-120)

Ling: Sub-Antarctic (LIN 5 & 6)

Intertek (2014b) used the 2011 assessment of the Sub-Antarctic ling stock. The most recent
(2015) assessment is reported here.

Catch and Fishing Mortality

The fishery on the Sub-Antarctic ling stock commenced in the mid-1970s. Since 1980, ling
have been caught by large trawlers, both domestic and foreign owned, and by small domestic
longliners and trawlers. Quota management was introduced in 1986/87 with the stock-specific
guota allocated amongst ling management areas as a TACC based upon the distribution of
the stock (see Harvest Strategy, Section 4.2.3). In the early 1990s, the domestic fleet was
increased by the addition of several larger longliners with autoline equipment, resulting in a
large increase in the catches of ling off the east and south of the South Island (LIN 3, 4, 5 and
6). Since then, catch of the stock in LIN 5 has remained close to its TACC (3,595 t) while that
in LIN 6 has declined significantly below its TACC (8,505 t) (Figure 7).
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Figure 7. Reported commercial landings and TACCs (t) by ling management area of the Sub-
Antarctic (LIN 5 & 6) ling stock; from MPI (2017a)
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Annual exploitation rates (U) rose from vary low levels in the 1970s — 1980s to about 0.06 by
2000 and have since declined to about 0.02 (Figure 8).
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Figure 8. Median exploitation rates (catch over vulnerable biomass) for the Sub-Antarctic (LIN
5 & 6) ling stock base case model; 95% credible intervals indicated as dotted lines; from MPI
(2017a)

Biomass and Recruitment

Relative year-class strength was generally weak during 1982 - 1992, strong during 1993 -
1996, and average since then, although that of 2005 may have been be strong. Overall year-
class strength variability is relatively low (Figure 9).
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Figure 9. Trend in relative year-class strength of the Sub-Antarctic (LIN 5 & 6) ling stock for the
base case model; dashed horizontal line indicates year-class strength of one; individual
distributions show marginal posterior distribution, with horizontal lines indicating median;
from MPI (2017a)

Stock status declined through the 1990s, but has exhibited an upturn during the last 15 years
(Figure 10). The biomass trajectory from the base case model was little different to that derived
from the reference model. MPI (2017a) states that B2o14 Was estimated to be 86% B, and
virtually certain (> 99%) to be above the target, and exceptionally unlikely (< 1%) to be below
either the soft or hard limit. Overfishing was exceptionally unlikely (< 1%) to be occurring

(Table 9).
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Figure 10. Trend in median stock status (% Bo) of the Sub-Antarctic (LIN5 & 6) ling stock for
the base case model; 95% credible intervals indicated as dashed lines; from MPI (2017a)

Table 9. Median By, B2o14, and B2o14 as percentage of Bo for the Sub-Antarctic (LIN5 & 6) ling base
and reference models; 95% credible intervals indicated; from MPI (2017a)

Model run Bo B"DH B M4 {0.":13.5-) Pi40% _Boj
Reference model 354 000 (204 000-673 000) 317 000 (155 000655 000) 89 (72-104) -
Base case model 289 000 (179 000-665 000) 251000 (127 000651 000) 86 (69-103) 0.000

Projections to 2019 were performed assuming fixed catches of 5,700 or 12,100 t. The
probability of B2o19 being below 40% of By is very small when assuming either one of two future
annual catch scenarios (the recent catch level of 5,700 t or the TACC of 12,100 t). Stock status
is unlikely to change over the next five years at recent catch levels or the level of the TACC
(i.e., 12,100 t). It is exceptionally unlikely (< 1%) that biomass will fall below limit and target
reference points under either catch scenario, and those catch levels are very unlikely (<10%)
to cause overfishing by 2019 (Table 10).
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Table 10. Median projected biomass in 2019 (B2o19), B2ois as a percentage of Bo, and B2o19/B2o14
(%) for the Sub-Antarctic (LIN 5 & 6) ling base model where future annual catches are assumed
to be 5,700 or 12,100 t; 95% credible intervals indicated; from MPI (2017a)

Stock and model run Future catch (t) Boso Baoio (%Bg) B019/B3o15 (%)
LIN 5&6 Base 5700 265500 (129 100-714 800) 91 (69-118) 104 (86-136)
12100 240300 (104 000-697 300) 82 (56-113) 94 (73-127)

Ling: West Coast South Island (LIN 7WC)

Intertek (2014b) used the 2013 assessment of the West Coast South Island Ling stock. The
most recent (2017) assessment is reported here.

Catch and Fishing Mortality

The fishery on the WCSI ling stock commenced in the mid-1970s. Quota management was
introduced in 1986/87 with the LIN 7 TACC based upon the WCSI assessment (see Harvest
Strategy, Section 4.2.3). Catches rose during the 1980s and surpassed the TACC in the 1990s
but more recent catches have been in line with the TACCs, which have seen an increase since
the late 2000s (Figure 11).
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Figure 11. Reported commercial landings and TACCs (t) of ling management area 7 in which
the West Coast South Island (LIN 7WC) ling stock resides; from MPI (2017a)

Annual exploitation rates (U) by both the trawl and longline fleets rose during the 1980s to
about 0.05 and have fluctuated without trend since then (Figure 12).
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Figure 12. Estimated posterior distributions of the exploitation rate of the trawl (left panel) and
longline (right panel) fleets, for the Combined CPUE WCSI (LIN 7WC) ling model; median (solid
horizontal line), inter-quartile range (box; half of the estimates were within this range), and
overall range of estimates (broken vertical lines) indicated; from MPI (2017a).

Biomass and Recruitment

Relative year-class strength of the WCSI Combined CPUE model run (other models were not
visually different) estimated a period of high recruitment around 1990, and in several years
since 2001 (Figure 13). Relatively strong year-classes since 2001 have started recruiting to
the fishery from around 2010 (at age nine).
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Figure 13. Trend in relative year-class strength of the WCSI (LIN 7WC) ling stock for the
Combined CPUE model; dashed horizontal line indicates year-class strength of one; median
(solid horizontal line), inter-quartile range (box; half of the estimates were within this range),
and overall range of estimates (broken vertical lines) indicated; from MPI (2017a)

The Combined CPUE model indicates that biomass and stock status declined until 1992,
followed by fluctuating but stable biomass until 2016, whereas both the Lognormal CPUE
models indicate slow overall biomass declines (Figure 14). For the three models, B2o17 ranges
54 — 79% By with the lower 95% CI ranging 39 — 61% By (Table 11) and very likely (Pr>90%)
to be at or above the target.
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Figure 14. Posterior distributions of the WCSI (LIN 7WC) spawning stock biomass (t) and % Bo
for the three models; solid lines are median values and the shaded area are 95% Cls; dashed
and dotted horizontal lines are the target reference point and soft limit reference point
respectively; from MPI (2017a)

Table 11. Median By, B2o17, and Bo17 as percentage of Bo for the WCSI ling models; 95%
credible intervals indicated; from MPI (2017a)

Model run B Bz Bapsr (Y0Bs)
Combined CPUE 99 300 (63 500-198 200) 77 400 (39 600183 000) 79 (61-96)
Lognormal 69 300 (51 600-122 000) 46 300 (26 100-98 000) 66 (50-83)
CPUE

Lognormal 62 800 (48 900-114 500) 34 000 (19 50084 100) 54 (39-74)
CPUE and M=

0.18

Projections to 2022 for WCSI stock indicate that biomass was likely to remain about the same
with future catches equal to the average of catch between 2012 - 2016 (2,980 t), or if catches
were to increase modestly (by around 10% to 3,300 t) (Table 12). During 2013/14 — 2015/16,
LIN 7 catch averaged 3,294 t, increasing in response to a TACC increase.
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Table 12. Median projected biomass in 2022 (B2o22), B2o22 as a percentage of By, and B2o22/B2o1s
(%) for the WCSI (LIN 7WC) ling models where future annual catches are assumed to be 2,980
or 3,300 t; 95% credible intervals indicated; from MPI (2017a)

Stock and model run Future catch (1) Baox: By (%Bs) Bovys/Broie (%)
LIN 7TWC Combmed CPUE 2080 77 300 (37 800-185 500) 79 (56-106) 100 (83-126)
3300 76 600 (35 500-183 700) 78 (54-104) 98 (80-123)

Lognormal CPUE 2980 47 400 (21 600-97 300) 70 (41-100) 104 (81-134)

3300 45 900 (20 700-96 900) 68 (37-97) 102 (77-133)

Lognormal CPUE 2080 38100 (17 300-97 900) 57 (33-85) 100 (76-126)

&M=018 3300 36 400 (15 900-95 900) 54 (32-82) 97 (73-129)

4.2.2 Reference Points

The basis of the ling reference points (RPs) has not changed since Intertek (2014b). The
spawning stock biomass (SSB) and fishing mortality (F) reference points (RPs) in use in New
Zealand fisheries are outlined in MPI (2008) with their technical basis described in MPI (2011).
The overarching objective of the 1996 Fisheries Act (see Harvest Strategy, Section 4.2.3) is
achievement of MSY stock conditions and, as a consequence, the primary SSB and F target
RPs are Busy and Fusy respectively. The Operational Guidelines (MPI, 2011) provide a range
of methods, based on a review and consideration of practice elsewhere in the world, to
estimate MSY-compatible RPs, from analytical models to proxies based upon a percent of
virgin biomass (Bo) with default proxies provided based upon a stock’s productivity.

The HSS also outlines SSB limit RPs at which further reductions in stock size are likely to lead
to an unacceptably high risk of stock collapse and/or a point at which current and future utility
values are diminished or compromised. While target RPs are an objective of management,
limit RPs are stock levels that are to be avoided. Both soft and hard limits are defined above
extinction thresholds — upper bounds where depensation may occur, and associated
management actions should prevent stocks from falling into such zones — and from which the
stock is likely to recover in a reasonable time. Soft limits are higher that hard limits. When a
soft limit is breached, a formal, time-constrained, rebuilding plan is implemented. When a hard
limit is breached, the fishery will be considered for closure until the stock has rebuilt to at least
the level of the soft limit with an acceptable probability (70%). The ultimate goal of both limits
is to ensure full rebuilding of the stock to the biomass target with an acceptable probability
(70%). MPI (2011) states that the reason for requiring a probability level greater than 50% is
that a stock that has been severely depleted is likely to have a distorted age structure (an
over-reliance on juvenile fish, with relatively few large, highly fecund fish). In such instances,
it is necessary to rebuild both the biomass and the age composition. MPI (2011) provides
default hard and soft limits of 10% and 20% virgin biomass.

The hard and soft biomass limit reference points for ling are based upon the defaults in the
HSS standard and thus, are a percent of the virgin biomass (Bo), as estimated in the stock
assessments using statistical catch-at-age models, available information on the population
dynamics and biomass surveys (see Stock Assessment, Section 4.2.6). As per the HSS
defaults, the SSB hard and soft limit reference points are set at 10% and 20% of unexploited
biomass respectively, the latter based upon the low productivity of these species. The 20% By
soft limit is consistent with MSC guidance on the limit RP in MSC CR v1.3 and is used in this
assessment for scoring purposes. This interpretation is consistent with MSC teams who have
assessed other New Zealand deepwater fisheries (Intertek, 2012b; 2014a; 2014b).

Steepness, h, is defined as the fraction of recruitment expected at virgin biomass (Ro) obtained
at 20% of virgin biomass (Bo) (Haddon, 2001). The ling stock assessments use a Beverton
and Holt stock-recruitment relationship with an assumed value of 0.84 for steepness. This
implies that expected biomass at the soft limit (20%Bo) will maintain recruitment at 84% of that
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at virgin levels. Further, research on Busy and related proxy RPs (e.g. Punt et al, 2014)
indicates that at steepness in the range of 0.84, Busy/Bo ratios can be expected to be less than
0.4, implying that RPs based upon the HSS defaults are conservative. Evidence from the stock
assessments suggests that recruitment has not been significantly affected by past exploitation
of these fisheries.

The SSB target RP for ling are the HSS default of 40% Byo. This is supported by the higher
steepness value (0.84) assumed for this species.

Ling is not low trophic level species. It does not appear in MSC CR v1.3 Box CB1. The diet of
the species is not predominantly plankton and ling do not have the biological characteristics
of Low Trophic Level (LTL) species identified in MSC CR v1.3.

4.2.3 Harvest Strategy

The harvest strategy for ling has not changed since Intertek (2014b). Intertek (2014b) did not
include detail on the strategy and thus the Acoura assessment team considered that it would
be useful to more fully describe the harvest strategy in this report. The following sections are
based upon the interpretation of the New Zealand deepwater fisheries harvest strategy by the
MSC assessment teams of the ling (Intertek, 2014b) fishery.

Objectives

The 1996 Fisheries Act provides the legislative framework for New Zealand fisheries
management, within New Zealand’s fisheries waters out to 200 nm and for New Zealand
flagged vessels and nationals on the high seas. The overarching objective outlined in the
Fisheries Act is to provide for utilisation of fisheries resources while ensuring their
sustainability. Thus, the Minister of Fisheries is responsible for ensuring that fish stocks are
maintained at or above a level (Busy) that can produce Maximum Sustainable Yield (MSY),
which is the greatest yield that can be achieved over time while maintaining a stock's
productive capacity, having regard to the population dynamics of the stock and any
environmental factors that influence the stock. The Act also outlines information principles
related to the precautionary approach which state that decisions should be based on the best
available information, decision makers should consider any uncertainty in the information
available and be cautious when information is uncertain, unreliable, or inadequate, but that
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 the Act. The Annual
Operational Plan for Deepwater Fisheries (MPI, 2016) provides the management objectives
guiding the deepwater fishery which follow from the 1996 Fisheries Act.

The conceptual sustainability objectives of the Fisheries Act are operationalized through the
2008 Harvest Strategy Standard (HSS: MPI, 2008) which is a policy statement of best practice
in relation to the setting of stock targets and limits for fish stocks in New Zealand’s Quota
Management System (QMS), which has been in place since 1986. It outlines the approach on
how fisheries law will be applied in practice, by establishing a consistent and transparent
framework for decision-making to achieve the objectives of the Fisheries Act so that there is
a high probability of achieving targets, a very low probability of breaching limits, and
acceptable probabilities of rebuilding stocks that nevertheless become depleted, in a timely
manner.

The associated operational guidelines of the HSS (MPI, 2011) provide suggested methods for
calculating or approximating the biological reference points specified in the HSS, a more
detailed basis and justification for the metrics specified in the HSS and elaboration on how the
HSS should be implemented. The sections on implementation specify the respective roles and
responsibilities of fisheries managers, scientists and stakeholders in giving effect to the HSS.
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MPI (2008) states that the core standards will not change substantively in the short-term, but
are subject to review in a period not exceeding five years, based on the evolution of fisheries
plans and fisheries management strategies in New Zealand, and the evolution of international
best practice. The Operational Guidelines (MPI, 2011) on the other hand, continually evolve
as new data, analyses and insights become available.

424 Harvest Control Rules

The TACC — setting process must conform to section 13 (2) of the 1996 Fisheries Act, which
states:

The Minister shall set a total allowable catch that-
(a) maintains the stock at or above a level that can produce the maximum sustainable
yield, having regard to the interdependence of stocks; or
(b) enables the level of any stock whose current level is below that which can produce the
maximum sustainable yield to be altered—

ii. inaway and at a rate that will result in the stock being restored to or above a
level that can produce the maximum sustainable yield, having regard to the
interdependence of stocks; and

iii. within a period appropriate to the stock, having regard to the biological
characteristics of the stock and any environmental conditions affecting the
stock; or

(c) enables the level of any stock whose current level is above that which can produce the
maximum sustainable yield to be altered in a way and at a rate that will result in the
stock moving towards or above a level that can produce the maximum sustainable
yield, having regard to the interdependence of stocks.

MPI (2008) outlines the generic Harvest Control Rule (HCR) which is used to inform
sustainable harvesting of all New Zealand fisheries. It consists of three core elements:

e Specified target based upon MSY-compatible reference points (Busy and Fmsy) or
better about which a fishery or stock should fluctuate with at least a 50% probability of
achieving the target

e Soft limit (default of 50% Bwmsy or 20% Bo whichever is higher) that triggers a
requirement for a formal, time-constrained rebuilding plan when probability that stock
biomass is below this soft limit is greater than 50% probability

e Hard limit (default of 25% Bwsy or 10% Bo whichever is higher) below which fisheries
should be considered for closure when probability that stock biomass is below this hard
limit is greater than 50% probability

The status of fisheries and stocks is characterised according to these RPs:

o If the MSY-compatible fishing mortality rate, Fusy, Or an appropriate proxy is exceeded
on average (over 3.5 years), overfishing is deemed to have been occurring, as stocks
fished at rates exceeding Fusy will ultimately be depleted below Busy.

e A stock that is determined to be below the soft limit will be designated as depleted and
in need of rebuilding.

o A stock that is determined to be below the hard limit is designated as collapsed.

The relationship amongst these RPs and the management actions that should be invoked are
illustrated (Figure 15) in the harvest control rule outlined in the Operational Guidelines (MPI,
2011). The example is applicable only for high information stocks where it is possible to
estimate biomass relative to Busy and fishing mortality relative to Fusy (or some other measure
of fishing intensity). However, MPI (2011) notes that it can also be adapted to other, lower
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information situations. When biomass is between the target and the soft limit, management
actions to reduce catch are to be taken to prevent stocks declining to the level of the soft limit.
Besides TACCs, these could consist of measures such as changes in minimum legal sizes of
fish caught (through, for example, increases in the minimum allowable mesh size of fishing
nets), and closures of areas with high levels of catches of juveniles. MPI (2011) emphasizes
that Figure 15 is primarily for illustrative purposes, to provide an example of one type of control
rule that is likely to achieve the requirements of the HSS.

E Overfishing
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Figure 15. lllustrative example of a harvest strategy control rule that would be in conformance
with the Harvest Strategy Standard; M is natural mortality (from MPI, 2011)

The requirements of the HSS are outlined in its Implementation Guidelines (MPI, 2011). These
outline the MSY-compatible target and limit RPs as noted above, and the actions to be taken
if and when stock biomass declines below the target. The latter include formal rebuilding plans
when biomass is below 20% By and actions when current biomass is likely to be above soft
and hard limits but below targets:

Rebuilding Plans:

1. Science Working Groups (SWGs) will estimate the probability that current and/or
projected biomass is below 50% Bwsy or 20% Bo, whichever is higher. If this probability
is greater than or equal to 50%, SWGs should calculate Tynwhere Twn is the number
of years required to rebuild in the absence of fishing.

2. SWGs will work with fisheries managers to define and evaluate alternative rebuilding
plans that will rebuild the stock back to the target with a 70% probability within a
timeframe ranging from Tmin t0 2 * Tmin

3. The Ministry will provide advice to the Minister on a range of rebuilding plans that
satisfy the Tuin to 2 * Twin time constraint (or an alternative that can be adequately
justified), and the specified probability levels.

4. Once arebuilding plan has been implemented, SWGs will regularly evaluate and report
on the performance of the rebuilding plans.

5. The Ministry will provide advice to the Minister on appropriate TACCs to achieve the
rebuilding plan.

Actions when current biomass is likely to be above soft and hard limits but below targets (or
thresholds):
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1. SWGs will provide best estimates and confidence intervals for current biomass and/or
fishing mortality (or related biological reference points).

2. If current biomass is estimated to be between the target (or the threshold) and the soft
limit, SWGs should work with fisheries managers to define and evaluate the TACC
consequences of:

a. reducing fishing mortality proportionately to the estimated decrease in biomass
below the target or threshold (or taking steps to approximate this for low
information stocks), in order to avoid breaching either the soft or hard limits,
and/or

b. reducing catch super-proportionately to the estimated decrease in biomass
below the target or threshold (or taking steps to approximate this for low
information stocks), in order to avoid breaching either the soft or hard limits.

3. If current biomass is estimated to be above some threshold, SWGs will work with
fisheries managers to define and evaluate the TACC consequences of:

a. maintaining a constant F that will achieve the target biomass on average (or
taking steps to approximate this for low information stocks), and/or

b. reducing catch proportionately to the estimated decrease in biomass towards
the threshold (or taking steps to approximate this for low information stocks),
and/or

c. increasing catch proportionately to the estimated increase in biomass above
the threshold (or taking steps to approximate this for low information stocks).

Stocks will be considered to have been fully rebuilt when it can be demonstrated that there is
at least a 70% probability that the target has been achieved and there is at least a 50%
probability that the stock is above the soft limit.

The form of the biomass — fishing mortality relationship is an emergent property of the above
HCR and is not a proscribed analytical function. This is consistent with MSC CRv1.3. GCB2.6
which states that the requirement that an HCR reduces exploitation rates as the limit reference
point is approached should not always be interpreted as requiring the control rule to deliver
an exploitation rate that is a monotonically decreasing function of stock size. Any exploitation
rate function may be acceptable so long as it acts to keep the stock above the limit reference
point and attempts to maintain the stock at the target reference point. Also, it acts to rebuild
the stock if it drops below both the target and the limit RPs.

During the site visit, MPI emphasised that in its consideration of TACC options, it follows the
HSS.

The HCR for ling is consistent with the HSS and associated Operational Guidelines and
consists of the following:

o Assessment by the DWFAWG every 1-3 years to estimate probability of current
biomass and/or fishing mortality relative to limit and target reference points (see Stock
Assessment, Section 4.2.6).

¢ Conduct of 5-year projections to evaluate Pr(SSB<20% B,) and median SSB as % By;
these are done for a base case model and for models which explore the main
uncertainties in the assessment; these are made using the Markov Chain Monte Carlo
(MCMC) samples from the stock assessment, with recruitment drawn randomly from
the distribution of year-class strengths over the assessment time period, or more
recently (e.g. 10 years) as deemed appropriate by the DWFAWG

o Decision by the New Zealand Minister of Fisheries on TAC (and associated TACC)
during projection period, consistent with HSS and informed by SWG and stakeholder
engagement; consultation during this step can result in additional projections
undertaken by MPI
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e Monitoring of stock performance during projection period to ensure that stock status
is not being compromised by the management actions

The status of the three ling stocks has been well above the 40% By target for much of the
assessment time series and thus Kobe plots (relationship between fishing intensity (U) and
relative spawning stock biomass (B/Bo) are not informative of the experience with the ling
HCRs. However, it is expected that these would display the same properties as the HCRs for
hake and hoki (see hoki, hake, ling trawl fishery report) if status were to decline towards 20%
Bo.

Management Strategy Evaluation

The HSS and its associated Operational Guidelines describe the role of Management Strategy
Evaluation (MSE) in the management system. MSE, rather than focusing solely on biological
RPs, seeks to take into account the robustness of alternative management procedures and
socio-economic implications of management decisions. MSE attempts to model and simulate
the whole management process. It makes projections about the state of the fishery resources
and other ecosystem parameters for a number of years into the future under a variety of
decision-rule options. The management measures and rules that achieve the best results in
terms of specified objectives can then be selected and applied. This procedure greatly assists
in identifying management strategies that are resilient to uncertainties in scientific
understanding. The HSS provides minimum performance standards, or minimum performance
measures, for MSEs and does not restrict alternative management objectives, or innovative
management strategies, or additional performance measures beyond this. It states that MSEs
should be designed to ensure that:

¢ the probability of achieving the MSY-compatible target or better is at least 50%
¢ the probability of breaching the soft limit does not exceed 10%, and
o the probability of breaching the hard limit does not exceed 2%

An MSE for ling is included in the five-year (medium term) research plan of MPI (MPI,
2017c).

Tools

The tools to control fishing to achieve the objectives of the harvest strategy have not changed
since Intertek (2014b). To summarize, since 1986, the 636 fish stocks harvested by the major
commercial fisheries in New Zealand fisheries waters, have been managed through a quota
management system (QMS) using individual transferable quotas (ITQs). Each fish stock has
100,000,000 quota shares issued in perpetuity. The quota shares are a property right. This
system is fully described on MPI’s website (http://fs.fish.qovt.nz/Page.aspx?pk=81&tk=574).
Within the QMS, fisheries sustainability objectives are achieved by setting an overall annual
total allowable catch (TAC) that is consistent with the productivity of a fishery. The TAC is
apportioned amongst user groups such as the TACC for the commercial fishery, allocations
for the Maori and recreational sector and an allocation to address other fishing-related
mortality such as illegal fishing or accidental loss of fish from nets.

Regarding the latter, in its consideration of TACC options, MPI explicitly addresses whether
or not illegal catch and misreporting are issues. Determination on whether or not adjustment
to the TACC is required is based upon risk analyses undertaken by MPI as part of its
compliance monitoring (see section 4.4.7 on Compliance and Enforcement). Recent decisions
on ling TACC:s illustrate the approach. For ling (LIN5, LIN6 and LIN7), during the 2013 TACC
consultations, potential drivers for misreporting and non-reporting had been identified and thus
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the allowance for other sources of mortality (i.e. misreporting and non-reporting) was raised
from 1% to 2% of the TACC (MPI, 2013).

Each license holder owns a set of tradable shares associated with a particular fish stock. The
TACC for each fishery is split across these shares and thus apportioned amongst quota
owners. The sum of these shares is the licensee’s Annual Catch Entitlement (ACE). The ACE
is a hard limit. Each commercial fishing permit holder must balance their catch against their
ACE holding. If the permit holder does not hold ACE, they must purchase ACE from another
ACE holder. Some ACE is held by entities that do not intend to fish but sell their ACE to fishers
who need to balance their catch against ACE. If a licensee catches more fish than their ACE,
a charge is levied as per a Deemed Value (DV) determined annually by MPI on an increasing
scale above the ACE. Thus, while TACC overruns can occur, there is a large financial
incentive for licensees to maintain their catch within their allotted ACEs. During the site visit,
the Acoura assessment team was informed that TACC overruns are most frequently due to
licensees trading quota shares near the end of a fishing year to cover unexpected bycatch.

The boundaries for some of the stocks do not conform to the management boundaries used
by MPI for catch control. In the case of the Chatham Rise ling stock, the TACCs are
apportioned to areas LIN 3 and LIN 4 based upon an analysis of the biological distribution of
the stock in survey data (T. Bock, pers. comm.). In the case of the Sub-Antarctic ling stock,
the TACCs are again apportioned to areas LIN 5 and LIN 4, again based upon an analysis of
the biological distribution of the stock in survey data (T. Bock, pers. comm.). For LIN 7, MPI
uses the results of the West Coast South Island (LIN 7WC) stock assessment as the basis of
the TACC.

The 1996 Fisheries Act and associated regulations describe a wide array of effort-based tools
(e.g. gear configuration, time and area closures, etc.), which are used in addition to quotas to
control fishing mortality.

Linkage between Components of Harvest Strategy

To evaluate the linkage amongst the science advice, TACC setting and harvest regulation, it
is important to understand the steps in the management process. The first step in the process
is the stock assessment and five-year projections under a range of catch scenarios. The latter
can involve the current TACC, recent average catch and catch scenarios which ensure that
biomass does not breach the soft limit (Pr >10%) and achieve the target (Pr >= 50%),
consistent with the requirements of the HSS. These scenarios are made publicly available in
an MPI Consultation Document (formally termed Initial Position Paper or IPP) which outline
the management options and this rationale and seek stakeholder views and additional
management options. After a consultation period of about four weeks, MPI compiles a
Decision Document (formally termed Final Advice Paper). This document summarises MPI’'s
and stakeholder's views on the issues being reviewed, and provides final advice and
recommendations to the Minister of Fisheries. The Minister’'s letter, setting out his/her final
decision, is subsequently posted on the MPI website. During the site visit, MPI confirmed that
while the Minister has the final decision, this is guided by the requirements of the 1996
Fisheries Act and its associated HSS.

For the ling stocks, the comparisons of advice, TACCs and landings are complicated by the
bycatch nature of species in the hoki fishery (Table 13). Also, the generally good status of the
three stocks has afforded management and stakeholders scope to explore catch options
additional to those conducted by the DWFAWG but consistent with the HSS. Generally,
TACCs have been set consistent with the advice and catch has been within the TACCs.

Table 13. Comparison of ling advice from MPI and stakeholder consultation, TACC set by
Minister and reported catch (t) by fishing year
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Fishing Year Chatham Rise LIN 3 & 4 Sub-Antarctic LIN5 & 6 WCSI LIN 7
Advice TACC Catch Advice TACC Catch Advice TACC Catch

2007/08 6,260 6,260 4,616 12,100 12,100 8647 2,225 2,225 2,282
2008/09 6,260 6,260 3,751 12,100 12,100 6209 2,225 2,225 2,223
2009/10 6,260 6,260 3,744 12,100 12,100 5448 2,474 2,474 2,446
2010/11 6,260 6,260 3,237 12,100 12,100 5191 2,474 2,474 2,800
2011/12 6,260 6,260 3,597 12,100 12,100 5696 2,474 2,474 2,771
2012/13 6,260 6,260 3,656 12,100 12,100 6712 2,474 2,474 3,010
2013/14 6,260 6,260 3,815 12,460 12,460 7156 3,080 3,080 3,200
2014/15 6,260 6,260 3,571 12,460 12,460 7039 3,080 3,080 3,343
2015/16 6,260 6,260 3,999 12,460 12,460 6090 3,080 3,080 3,340
2016/17 6,260 6,260 12,460 12,460 3,080 3,080

4.2.5 Information & Monitoring

This section describes information and monitoring activities conducted on ling, summarizing
those presented in Intertek (2014b) and noting new activities which have occurred since then.
During the site visit, MPI noted that the 10-year rolling research plan provided in the
Deepwater Fishery Annual Operational Plan (AOP) will be replaced by a new plan although
the planning process per se (scientific prioritization, stakeholder engagement, budgeting, etc.)
has not changed. These plans include specific information on, for instance, assessment
schedules, fishery and observer sampling, survey activities and upcoming Management
Strategy Evaluations (MPI, 2017c). Also, the annual Plenary Reports of the ling stocks
provides not only information on monitoring and assessment activities but also
recommendations for future research.

Stock Structure & Distribution

A review of ling stock structure (reported in Intertek, 2014b) examined a wide range of
information from studies of morphometrics, genetics, growth, population age structures, and
reproductive biology and behaviour, and indicated that there are at least five ling stocks around
New Zealand (see Figure 2):
Chatham Rise (LIN 3 & 4)
e Southern Plateau (Sub-Antarctic stock including the Stewart-Snares shelf and
Puysegur Bank) (LIN 5 & 6)
e Bounty Plateau (LIN 6B)
e West Coast South Island (LIN 7WC)
e Cook Strait (LIN 7CK)

Ling in spawning condition have been reported in a number of localities throughout the New
Zealand EEZ with the time of spawning varying by area:

e July to November on the Chatham Rise;

e September to December on Campbell Plateau and Puysegur Bank;

e September to February on the Bounty Plateau;

e July to September off west coast South Island and in Cook Strait.

Little is known about the distribution of juveniles until they are about 40 cm total length, when
they begin to appear in trawl samples over most of the adult range.

During the site visit, NIWA scientists confirmed that the only significant stock structure work
on ling since that reported in Intertek (2014b) was an otolith contour shape analysis (Ladroit
et al, 2017). The study undertook two comparisons of otolith shape: one between LIN 4
(Chatham Rise) and the presumed Sub-Antarctic biological stock (LIN 5 and LIN 6 combined),
the other between southern (LIN 6) and northern (LIN 5) parts of the Sub-Antarctic area. For
the Chatham Rise vs. Sub-Antarctic comparison the average success rate was 77.4%, a level
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indicative of a differentiation between ling from these two areas. For the north-south Sub-
Antarctic comparison, the success rate was 50-55%, strongly indicative of no differentiation.
The stock structure indicated by this study is the same as that derived from other sets of
biological characteristics and corroborates the stock structure which is the basis of the MPI
stock assessments.

There was a study of the temporal and spatial distribution of ling on the Chatham Rise and off
the WCSI (Horn, 2015a) examining sex ratios in the ling longline fishery and summer research
vessel trawl surveys during 1993 — 2013. The population sex ratio of Chatham Rise ling, both
juvenile and adult, as indicated by the survey data, was skewed consistently towards males.
There was a marked decline throughout the 1990s in the numbers of large female ling on
Chatham Rise which probably contributed to the steep decline in commercial catch rates
(CPUE) apparent in the first seven - nine years of the time series. The preferred selectivity of
the line fishery for large (and, therefore, often female) fish likely resulted in an increase in the
proportion of males in the catch over time as the large females were fished down. Off the
WCSI, the trend in the proportion of male ling in trawl fishery targeting hoki was likely due to
different levels of fishing in the three strata used to scale sampled length data up to the length
distribution for the fishery each year, and inter-annual differences in the temporal and depth
distribution of samples. It is suggested that this may have implications for the some of the
stock and fishery structural assumptions of the WCSI stock assessment.

Stock Productivity

Intertek (2014b) and MPI (2017a) summarize information on ling growth and maturity. Ling
live to a maximum age of about 30 years; fewer than 0.2% of successfully aged ling have been
older than 30 years. A growth study of ling from five areas (West Coast South Island, Chatham
Rise, Bounty Plateau, Campbell Plateau and Cook Strait) showed that females grew
significantly faster and reached a greater size than males in all areas, and that growth rates
were significantly different between areas. Ling grow fastest in Cook Strait and slowest on the
Campbell Plateau (MPI, 2017a).

The 50% age of maturity varies by stock, being about age 12, 8 and 8.5 for female ling in LIN
3&4,LIN5 &6 and LIN 7WC respectively (MPI, 2017a). Age-specific maturity ogives are an
input to the stock assessments. During the site visit, it was indicated that there have been no
more recent growth and maturity studies.

Natural mortality (M) has initially been estimated as 0.18 from the equation M =
loge100/maximum age, where maximum age is the age to which 1% of the population survives
in an unexploited stock (MPI, 2017a). Age-invariant natural mortality is estimated in the stock
assessments and varies between stocks. The M for Chatham Rise ling appears to be lower
than 0.18, while for Cook Strait and west coast South Island the value may be higher than
0.18.

The above estimates of ling M and 50% age of maturity imply generation times (Tcen) of 12, 8
and 8.5 + 1/0.18 = 17.6, 13.6 and 14.1 years for the Chatham Rise, Sub-Antarctic and WCSI
ling stocks respectively.

The ling stock assessments have assumed a Beverton and Holt stock-recruitment relationship
with steepness dependent on the stock, these being 0.84 for the three stocks (LIN 3 & 4, LIN
5 & 6 and LIN 7WC) considered in this assessment (MPI, 2017a). There have been no more
recent studies on factors influencing recruitment success.

Fleet composition and Fishery Removals
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MPI maintains a registry of all licence holders and associated vessel and operational
characteristics. The monitoring of the longline fishery has not changed significantly since
Intertek (2014b). Landing information is required from each registered fishing vessel once all
fish and fish product has been landed to a Licensed Fish Receiver (LFR) following each fishing
trip. All permit holders are also required to supply a Monthly Harvest Return (MHR) by the 15th
of the month following the month the catch was taken. The MHR lists, by fish stock, all fish
taken in the month reported. Electronic reporting of the logbook data has been in place for the
past decade on vessels >28 m LOA. The reporting regime also requires LFRs to report
monthly to MPI all fish species received during that month from each fisher. This is an
independent check on all fish landed from all vessels by commercial fishers. The information
from these reports is used by MPI to cross-check the information provided be permit holders.
During the site visit, MPI Compliance staff described an initiative to develop enhanced
surveillance capacity based upon the integration of information from multiple monitoring
activities. Implementation of an ‘Integrated Electronic Monitoring and Reporting System’ has
been underway for a number of years, with an update on progress provided to the assessment
team. Renamed the ‘Digital Monitoring’ program, electronic reporting has now been
implemented on all trawl vessels >28m LOA. In late 2017, the Minister of Fisheries announced
a delay in the introduction of cameras on commercial fishing vessels to allow for further
consultation on the proposal to ensure effective implementation. No decision as yet has been
made on the date of implementation of this video surveillance. Further audits will need to keep
informed of these developments.

MPI (2017a) notes instances of illegal and unreported catch of hoki, hake and ling. For
instance, in the years just prior to the introduction of the EEZ, when large catches of hoki were
first reported, and following the increases of the TACC in the mid-1980s, it is likely that high
catch rates of hoki on the WCSI resulted in burst bags, loss of catch and some mortality, and
were of a sufficient level to result in the introduction of a code of practice to minimise losses
in this way. Observer observations during 2000/01 — 2006/07 indicates that fish lost during
landing accounted for only a small fraction (0-14.5%) of the total fish discards each year in
the hoki, hake and ling trawl fishery.

The catch data inputs to the stock assessments have often, but not always, been adjusted to
address under-reporting but this has mostly been done for hoki and hake rather than ling. It
is believed that up to the mid-1990s, some ling bycatch (in the order of 250 — 400 t) from the
west coast hoki fishery was not reported. Overall, these levels of illegal and unreported catch
have not been considered significant (but see recent adjustment in TACC; section 4.2.4 on
Harvest Control Rules).

The MPI scientific observer programme provides information on the fisheries’ catch volumes
and age/size compositions on an on-going basis and represents a significant component of
the management of the fisheries and assessments of the stocks. During 2002/03 — 2014/15,
observer coverage of ling longline directed fishing ranged 3 —
55%(https://psc.dragonfly.co.nz/2017v1/released/birds/ling-longline/all-vessels/eez/2014-
15/), averaging 15%.0bserver coverage in hoki, hake and ling trawl directed fishing (relevant
to P1 assessment) ranged 9 — 30%, 5 - 77% and 3 — 23% respectively (see Figure 37 of hoki,
hake, ling assessment).

Recreational fishing for ling is negligible and quantitative estimates of the level of customary
non-commercial take are not available but are thought to be low or nil.

Stock Abundance
Stratified-random bottom trawl—acoustic surveys have been conducted on the Chatham Rise

(January), in the Sub-Antarctic area (April-May and Nov-Dec) and on the West Coast South

Page 43 of 269 *
Acoura Marine Full Assessment Template per MSC V2.0 02/12/2015 Acouru


https://fisheries.msc.org/en/fisheries/new-zealand-deepwater-group-hake-hoki-ling-and-southern-blue-whiting/@@assessments

Acoura Marine

Final Report WWW. ACoura.com
New Zealand ling longline

Island (March-April and August) since 1988 and provide the main age and size-specific
abundance indices for the ling stock assessments (Table 14). The sampling design and
operation of these surveys is described in reports produced for each survey (e.g. Stevens et
al, 2017 for Chatham Rise, Bagley et al, 2014 for Sub-Antarctic and O’Driscoll et al, 2014a for
WCSI). For ling, the trawl component of these surveys provides the indices of abundance.
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Table 14. Bottom trawl survey biomass indices for ling (t)

Fabstock A Vessel
LIN3 ECSI (uaater) Kaharas
LIN3 &4 Chotham Rise Tamparoa

LINS &6  Southen Plateau Amalsal Fxplorer

LINS&6 Southes Platsan Tangarea

IINS&S  Southes Platesu Tangaroa

(3utozm)
LNTWC  wWest Tamgaroa
LINTWC West Kaharoa
* Not used in the reported assessment

Trip code
EAHNS103
RAID205*
KAHD306*
EAHRSH06
RAHS606*
KAHO03*
KAHOS06*
KAHO0S
KAHI2?
TANP106
TANS212
TANSS0L
TANS301
TANS60L
TANS70L
TANSS01
TANSS0L
TANOOO!
TANOLI01
TANO20!
TANO3O!
TANO01
TANO0L
TANO601
TANO?01
TANOSOL
TANOCOL
TAN1001
TANIIOL
TANI201
TANL30!
TAN1401
TAN1601

AEXSS02*
AEX9002¢

TANSLO0S
TANS211
TANS310
TANDOIL2
TANOLIE
TANO21®
TANO3IT
TANOSI4
TANOILS
TANOELT
TANO7IS
TANOSI3
TANDS11
TANILYT
TANI2IS
TAN1412
TAN1614*

TANS204
TANSIS
TANS60?
TANSSO?

TANOOOT
TANI210
TAN130§
TAN1608

RAHI204
EAH04
EAHI S04
KAHI?01
RAN0004*
KAHO304¢
EAH0303
KAHOT04
EAHOSC4
RAH1104¢
EAHI0
RAH1I303
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Since Intertek (2014b), the overall intensity of the survey programme has reduced due to a
perceived need by MPI to reallocate resources to less well understood fisheries, which has
increased the uncertainty in these abundance indices. The Chatham Rise (January) and Sub-
Antarctic (Nov-Dec) surveys have been conducted biannually since 2014 and 2011
respectively while WCSI survey (trawl component) has been conducted tri-annually since
2013.

Reviews are conducted to improve survey performance as required. For instance, in 2014,
there was a review of the trawl and acoustic components of the WCSI survey to inform future
survey design (O’Driscoll et al, 2014b). A recommendation was made to increase the level of
sample trawling in the southern areas to allow for more detailed species identification by
survey stratum. The trawl abundance estimates of ling appear to be of high quality, with
relatively good precision (CVs less than 20%) (see Table 29D of hoki, hake, ling trawl report).
Standardized commercial catch rate (CPUE) indices are also used in the ling stock
assessments (Table 15). Issues with each of these indices are discussed by the DWFAWG
and noted as appropriate in the plenary reports. As with the survey indices, the CVs of these
indices are considered low and during the stock assessment process are increased to better
represent the contribution of these data to stock status determination (see Stock Assessment
section).

Table 15. Commercial fishery CPUE indices and associated CVs; LIN-specific ling indices for
trawl and longline where year = calendar year, sp=spawning fishery, nsp=non-spawning
fishery; from MPI (2017a)

DNl _LDViifne LDNSA6une(n) (859)
Yexr C ?..'E CPUE cv CPUE cvV C PL'E (&Y
1981 167 006 139 017 067 012
1992 H 64 0C'.° 243 006 181 ol1s 107 0.0
1993 ‘.-93 008 173 005 178 011 1 0.10
1002 155 009 165 005 148 011 076 0.0
1995 15 007 168 005 148 017 110 0.08
1994 134 007 131 0035 140 ol 083 0.9
1997 1.9 007 088 004 1 011 096 0.06
1998 127 007 090 005 110 011 090 007
1992 1.13 007 080 004 12§ 0.10 084 0.05
2000 080 007 093 005 132 0.10 074 0.07
2001 0.8 008 083 004 127 0.09 090 0.08
2002 097 008 077 0 158 0.10 077 0.10
2003 083 007 085 003 113 0.12 060 0.12
2002 1.07 007 081 004 104 00 0357 00
005 1. 008 083 04 147 0.12 052 0.13
2008 0ss 0.07 074 005 130 012 060 0.14
2007 095 0.07 081 0 136 011 074 026
2008 083 007 104 0 1035 014 087 013
2000 0.8 008 073 0 200 01e 076 0.13
2010 0% 007 084 00 040 019 091 0.0
011 082 00§ 065 004 104 015 038 0
2012 03 007 07 005 113 015 073 0.08
2013 065 008 080 007 - - - -
ICREne LINICEmwl LIN TWC mawl

LIN TWC kne LN 7CK

2

¥ - - CPUE v CUE cvV
1087 Z = - = = = 058 007
1088 - - - - - - 101 006
1089 - - - - 143 0907
1090 087 0.0? 120 015 - - 137 006
1801 104 0.06 144 013 - - 088 007
e 123 0.05 143 01 - - 095 008
1003 088 0.05 111 011 - - 1.10 007
1693 086 005 00 01l 125 005 003 006
1995 087 005 083 012 116 0.0+ 129 007

1906 0.65 00s 097 013 112 00 171 ‘3‘:"'
1097 077 005 13 018 100 004 ‘ 62 006
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1998 089 004 083 013 101 00+ 132 03
1999 092 00 1354 0.18 102 003 & 004
2000 094 0.0 145 0.19 127 004 122 o4
2001 109 0.0 27 018 146 004 058 004
2002 102 0.0 204 011 127 003 12 0
2003 108 o+ 166 0.10 127 004 070 005
2004 1% 0.05 145 0.09 113 0.04 121 004
2003 0s1 0.0+ 116 0.10 118 004 053 0.04
2006 es! 0.0 97 )13 110 003 0377 004
2007 108 0.0+ 70 012 0.73 6 037 006
2008 1L.10 0.03 0.52 022 050 0.06 037 008
2009 1.0% 0.05 060 028 0.4 007 04 008
2010 133 0.04 033 030 0= 007 0.73 0.08
2011 113 00 0.30 023 009 130 008
2012 B 00 3 3
2013 132 0.0 ) 98

2014 123 0.0 054

2013 106 0.03 109

2016 103 008 132

4.2.6 Stock Assessment

The most recent stock assessments of the Chatham Rise (LIN 3 & 4) and Sub-Antarctic (LIN
5 & 6) ling stocks were conducted in 2015. Intertek (2014b) used the previous assessments
(2012) of both stocks. The most recent assessment of the West Coast South Island (LIN 7WC)
stock was conducted in 2017, with the previous one (2013) used by Intertek (2014b). The
assessment modelling approach (Bayesian SCAA in two phases — MPD and MCMC) in all ling
assessments has not changed significantly since Intertek (2014b). These assessments use
catch history, proportion-at-age, and a variety of survey data from the 1970s — present (see
Information and Monitoring section) in a sexed, single stock and area Bayesian Statistical
Catch-At-Age (SCAA) modeling framework (implemented by the NIWA stock assessment
program CASAL, Bull et al, 2012). This approach explicitly considers process error in the
surveys and observation error in the catch and survey inputs.

In general, the ling base case models includes:

3 to 25 or 28 (LIN 7WC) age groups with the last a plus group

e Recruitment estimated as deviations around assumed Beverton and Holt stock-
recruitment relationship (steepness assumed as 0.84) with sex ratio assumed as 0.5

e Starting population numbers at age estimated

¢ Annual cycle of fishing, recruitment, spawning and natural mortality

e Cohort equation to estimate population numbers by year-class

o Growth model input

e Ageing error included

e Sex-specific but age-invariant natural mortality estimated; LIN 7WC not by sex

¢ Maximum exploitation rate assumed (0.6)

e Year-invariant trawl survey sex-specific selectivity-at-age (double-normal) estimated;

LIN 7WC not by sex
e Year-invariant fishery selectivity at age (double-normal or logistic) for trawl (by sex)
and line fisheries separately estimated; LIN 7WC not by sex

The objective function consists of priors on all (fixed) parameters, likelihood functions for the
catch proportions at age (multinomial) and abundance indices (lognormal), and penalty
functions to constrain the model so that parameter combinations that did not allow historical
catch to be taken are strongly penalised. Additional ‘process’ error, assumed to arise from
differences between model simplifications and real world variation, is estimated separately for
the catch proportions (as per Francis (2011) and survey data and added to their observation
error. MPI (2017a) discusses this process error in detail, the treatment of which has not
changed since Intertek (2014b).
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For all ling stock models, most priors (

Table 16) were intended to be uninformative, and were specified with wide bounds. One
exception was an informative prior for the trawl survey q (see MPI, 2017 for derivation). The
other exception was the normal prior on proportions male (p_male) in the Chatham Rise and
Sub-Antarctic models. Priors for all selectivity parameters were assumed to be uniform.
Penalty functions were used to constrain the model so that any combination of parameters
that did not allow the historical catch to be taken was strongly penalised. A penalty was applied
to the estimates of year-class strengths to encourage estimates that averaged to one. The
derivation of these has not changed since the assessments used by Intertek (2014b).

Table 16. Priors for key distributions (when estimated) for ling stock assessments; parameters
are mean (in natural space) and CV for lognormal; from MPI (2017a) and McGregor (2015)

A. Chatham Rise (LIN 3 & 4) stock

Parameter Distribution Parameters Bounds
description
By Uniform-log - - 30 000 500 000
Year class strengths  Lognormal L0 070 0.01 100
Trawl survey g Lognormal 0.13 0.70 0.02 0.3
CPUE ¢q Uniform-log - - 1e-8 le-3
Selectivities Uniform - - 0 20-200
M Uniform - - 0.01 0.6
p_male Normal 0.5 0.15 0.1 0.9
B. Sub-Antarctic (LIN 5 & 6) stock
Parameter descniption Dastnbestson Parametes Bound
B Untform-Jog SO 00 SO 000
Year class strengths Lognonnal 10 070 00 100
Irawl sarvey ¢ Lognormal 013 070 002 03
CPUL Umiform-log le-8 le-3
Sclectvities Urtfonm 0 20-200*
(v s vs) Untfonu 3.001.001. 001 1506.10.10
* A range of maxiown values were used for the upper bound
C. WCSI (LIN 7WC) stock
Parameter description Distribution Parameters Bounds
By uniform-log — — 10 000 500 000
Year class strengths lognormal 1.0 0.7 0.01 100
Tangaroa survey q lognormal 0.043 0.70 0.01 0.2
CPUE g uniform-log - - le-8 le-3
Selectivities uniform - - 0 30-200*
M normal 0.20 0.025 0.1 0.3

* A range of maximum values was used for the upper bound.

In the Chatham Rise (LIN 3 & 4) assessment (McGregor, 2015), while the fits to the biomass
indices, catch-at-age and catch-at-length data, were all fairly good, and almost
indistinguishable between model runs, the models that included the longline CPUE had
difficulty converging. There was a conflict between the line fishery CPUE and the trawl survey
biomass index, where the line fishery biomass index declined between 1991 and 1997, but
the trawl survey index remained relatively flat throughout. To remove this conflict, the base
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case model used all the observational data except the line fishery CPUE. The trawl survey
biomass index was preferred in the base case as these data were fishery independent, and
there was evidence that the longline fishery g had changed over time as very large fish were
selectively removed from the population. Sensitivity runs (Longline) included the line fishery
CPUE, excluded the trawl survey biomass series, included both biomass indices (All), tested
logistic, rather than double normal, selectivity ogives for trawl survey and fishery (Selectivity),
and estimated a separate natural mortality for each sex (M).

Roberts (2016) provides the model fits to the Sub-Antarctic (LIN 5&6) data, indicating that the
fits the compositional data were reasonably good, as were the fits to the summer and autumn
trawl indices. A reference model was produced in addition to the base case to test the impact
of nuisance survey gs in the former (free gs used in base model). Four other sensitivities were
investigated: (1) estimating constant M with respect to age, (2) logistic selectivity ogive for
longline spawn, (3) halved multinomial weightings associated with age composition estimates,
and (4) fitted to spawning and non-spawning longline fishery CPUE. These models all
produced estimates of stock status that were little different to those from the reported models.

For the WCSI (LIN 7WC) assessment, three alternative models were conducted, assuming
different CPUE indices and M assumptions (MPI, 2017a). There was no accepted ‘base’ case;
rather the three model runs were chosen to represent the key alternative assumptions, and
the range of model outcomes. The alternative CPUE indices were a ‘combined’ index, where
CPUE was estimated as the product of the probability of catching ling and, when ling were
caught, the catch, or a ‘lognormal’ index, in which only the positive ling catch data were used.
In the case of the lognormal CPUE index, the runs either estimated M, or assumed it to be
fixed at 0.18. The model fit to the trawl survey biomass series was good, but to the CPUE
series (both lognormal and combined indices) was poor. Notwithstanding this, all models
estimated recent trawl and longline fishing pressure to be stable and a period of higher
recruitment around 1990, and in several years since 2001. The Combined CPUE model run
indicated a biomass decline until 1992, followed by fluctuating but stable biomass until 2016,
whereas the Lognormal CPUE model runs both indicated slow overall biomass declines. While
all runs were indicative of a Bo greater than about 60,000 t, the upper bound on Bg was highly
uncertain and largely dependent on the weight assigned to the trawl survey proportions-at-
age, and the prior on M.

Peer Review

The stock assessment peer review process has not significantly changed since Intertek
(2014b) and is described in the introductory section of the annual Plenary Report. The
compilation of an assessment is contracted out by MPI and in recent years, a team of NIWA
scientists has prepared most stock assessments, a review of which is initially conducted within
NIWA. The input data and then the assessment are presented to MPI’'s Deepwater Working
Group (DWFAWG), which reviews the input data and draft assessment and provides
observations and recommendations to the assessment team on its analysis. The DWFAWG
is open to all interested stakeholders and regularly attended by NGOs, recreational sector,
industry etc. Meeting proceedings and working papers are made available on MPI’s website
to those who have registered as members to the group. although meeting proceedings and
working papers are not publicly available. The DWFAWG meets during Jan — May to review
hoki, hake, and ling assessments, which include fishery and survey data up to the end of the
previous year. The Plenary meeting is held in June, the consensus summary of which is made
publicly available in a Plenary Report (e.g. MPI, 2017a), which provides the key findings of the
assessment. The more detailed technical descriptions of the assessments are subsequently
published (September) in a NZ Fisheries Assessment Report (FAR).

The Plenary Report is considered by MPI in its development of harvest options for the Minister
of Fisheries (see Section 3). During this process, stakeholders may provide input on harvest
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options additional to those provided by the DWFAWG. During the site visit, it was noted that
during this process, MPI interacts closely with the relevant NIWA scientists to undertake the
appropriate stock projections and related analyses.

The schedule of stock assessments varies by species. Ling assessments are conducted on a
roughly three-year cycle with those of the Chatham Rise (LIN 3 & 4) and Sub-Antarctic (LIN 5
& 6) stocks conducted in the same year while that of the WCSI (LIN 7WC) stock conducted
two years later. The most recent ling assessments were conducted in 2015 (LIN 3 & 4 and
LIN 5 & 6) and 2017 (LIN 7WC) (see Table 36 of the hoki, hake, ling report for full schedule of

all assessments).

During the site visit, it was indicated that during years between full assessments, catch and
survey data are monitored and if there is indication of a change in stock status, MPI can initiate
a full analysis (T. Bock, pers. Comm.).

While reviews in which assessments scientists from outside New Zealand are engaged have
been conducted, for hoki (e.g. Butterworth et al, 2014), no formal external reviews have been
conducted of the ling stock assessments. However, there is a Stock Assessment Methods
Working Group which considers technical issues of the assessment models and has
participation of international experts who have been influential in assessment and related
improvements. The Plenary Meetings also frequently include international experts.
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4.3 Principle 2

4.3.1 Background

It is noted that an introduction to the New Zealand marine environment is provided in the
previous certification report for the New Zealand ling fishery (Intertek 2014b). Readers are
encouraged to refer to that report (specifically Section 3.4) for additional background
information.

4.3.2 Retained and bycatch species

Under the CRv.1.3 (MSC 2013a), retained species are defined as those that are, “retained by
the fishery (usually because they are commercially valuable or because they are required to
be retained by management rules)”, while bycatch species are defined as “Organisms that
have been taken incidentally and are not retained (usually because they have no commercial
value)”. However, in common with most other fisheries, it is not necessarily the case in the
New Zealand ling longline fishery that all individuals of a particular species are either retained
or discarded — some individuals of each species may be retained, while others of the same
species may be discarded. Therefore, while the classification of a species as ‘retained’ or
‘discarded’ may be somewhat arbitrary, for the purposes of the reassessment of the fishery it
has been carried out on the basis of the observer data showing the most common fate for
each species (as indicated by Ballara 2015).

For retained species, a ‘main’ designation may be given, which allows for “consideration of
the weight, value or vulnerability of species caught. For instance, a species that comprises
less than 5% of the total catch by weight may normally be considered to be a minor species
(i.e., not ‘main’) in the catch, unless it is of high value to the fisher or of particular vulnerability,
or if the total catch of the fishery is large, in which case even 5% may be a considerable catch.
A species that normally comprises 20% or more of the total catch by weight would almost
always be considered a ‘main’ retained species” (GCB3.5.2 MSC 2013b). Near identical
guidance is provided for ‘main’ bycatch species (GCB3.8.2).

It is noted that some elasmobranchs (e.g., sharks and skates) and deepwater fish species that
are relatively slow growing, late to mature, and long lived, may be considered to be ‘of
particular vulnerability’ according to the MSC requirements, although the MSC provides no
guidance in CRv.1.3 (MSC 2013a, MSC 2013b) as to what percentage of the catch should be
used in considering such species as ‘main’. The MSC’s FCR v2.0 requirements do, though,
provide a 2% threshold for considering ‘less resilient’ species to be ‘main’ (MSC 2014, SA
3.4.2). The New Zealand ling longline fishery Reassessment Team was guided by this
approach in determining ‘main’ or ‘minor’ species.

It is also noted that bait species are considered in the assessment process under Principle 2
and are subject to the same ‘main’ criteria (CB3.5.5, MSC 2013a). For this reassessment,
annual bait usage and sources were determined through a survey, commissioned by DWG,
of 18 ling longline vessels, which together accounted for 97% of the recent ling longline catch
(Tilney 2017). Estimates of the quantities of different species used as bait were added to the
fishery catch data (assuming bait was the same each year), and annual total catches
calculated (Table 17).

On the basis of these criteria, only New Zealand jack mackerel (Trachurus declivis / T.
murphyi) taken in trawls for bait, ribaldo (Mora moro) and shovelnose spiny dogfish (Deania
calcea) qualified as main retained species, while only spiny dogfish (Squalus acanthias)
gualified as a main bycatch species. There were no other main retained or main bycatch
species in the catch, and species (other than ETP species) comprising <0.2% of the catch are
considered to be negligible components and are not considered further, here or in scoring
(Table 17).

Page 51 of 269 *
Acoura Marine Full Assessment Template per MSC V2.0 02/12/2015 Acouru



Acoura Marine
Final Report www. Acoura.com
New Zealand ling longline

Table 17. Observer data adjusted to the whole fleet showing catches in the New Zealand ling longline fishery, 2008-2012 (MPI, pers. comm.) with
estimated annual bait usage included (bait data from Tilney 2017)

Soedios OMS? | disoara | 2008 | 2009 | 2010 | 2011 | 2012 | (80| 2008 | 2009 | 2010 | 2011 | 2012 | 9

P Nezay| © | O | O | © | © |Tg | @ | ) | ) [ ) | 6 | g
Ling Genypterus blacodes Y 1 4834.0|4064.0(4521.0|3852.0(4235.0|4301.2| 53.93 | 51.58 | 54.41 | 49.01 | 54.43 | 52.72
Spiny dogfish Squalus acanthias Y 88 [1204.4| 982.9 | 947.0 | 525.7 | 435.9 | 819.2 | 13.44 | 12.47 | 11.40 | 6.69 | 5.60 | 10.04
Jack mackerel (trawl) T. declivis / T. murphyi (N2) Y (Bait) | 518.0 | 518.0 | 518.0 | 518.0 | 518.0 | 518.0 | 5.78 | 6.57 | 6.23 | 6.59 | 6.66 | 6.35
Ribaldo Mora moro Y 13 247.3 | 221.9 | 422.5 | 635.5 | 588.9 | 423.2 | 2.76 | 282 | 5.08 | 8.09 | 757 | 5.19
Jack mackerel (p. seine) |T. novaezelandiae (NZ) Y (Bait) | 263.0 | 263.0 | 263.0 | 263.0 | 263.0 | 263.0 | 2.93 | 3.34 | 3.17 | 3.35 | 3.38 | 3.22
Hake Merluccius australis Y 11 112.1 | 199.1 | 246.4 | 283.0 | 251.4 | 218.4 | 1.25 | 253 | 297 | 3.60 | 3.23 | 2.68
Barracouta Thyrsites atun (NZ) Y (Bait) | 243.0 | 243.0 | 243.0 | 243.0 | 243.0 | 243.0| 2.71 | 3.08 | 2.92 | 3.09 | 3.12 | 2.98
Shovelnose spiny dogfish |Deania calcea No 24 121.9 | 96.7 | 134.2 | 269.6 | 224.0 | 169.3 | 1.36 | 1.23 | 1.62 | 3.43 | 2.88 | 2.07
Smooth skate Dipturus innominatus Y 34 133.1 | 132.4 | 126.1 | 108.3 | 88.8 |117.7 | 1.48 | 1.68 | 152 | 1.38 | 1.14 | 1.44
Hairy conger Bassanago hirsutus No 86 73.8 | 35,5 | 74.7 |1178.8 | 160.3 | 104.6 | 0.82 0.45 | 0.90 2.27 2.06 1.28
Sea perch Helicolenus spp. Y 6 80.2 | 81.3 | 98.0 | 1186 | 90.1 | 93.7 | 0.89 | 1.03 | 1.18 | 151 | 1.16 | 1.15
School shark Galeorhinus galeus Y 12 1153 | 89.1 | 78.7 | 47.7 | 470 | 755 | 1.29 | 1.13 | 095 | 0.61 | 0.60 | 0.93
Northern spiny dogfish Squalus griffin No 100 62.6 | 636 | 69.2 | 83.1 | 72.7 | 70.2 | 0.70 | 0.81 | 0.83 | 1.06 | 0.93 | 0.86
Black cod Paranotothenia magellanica No 31 68.6 |188.8 | 4.1 40.4 4.7 61.3 | 0.77 | 240 | 0.05 | 0.51 | 0.06 | 0.75
Pale ghost shark Hydrolagus bemisi Y 9 124.4 | 834 | 175 | 389 | 34.2 | 59.7 | 1.39 | 1.06 | 0.21 | 0.49 | 0.44 | 0.73
Bluenose Hyperoglyphe antarctica Y 3 60.3 | 59.9 | 60.3 | 66.1 | 51.2 | 59.6 | 0.67 | 0.76 | 0.73 | 0.84 | 0.66 | 0.73
Other sharks and dogs Selachii No 100 534 | 686 | 384 | 604 | 548 | 55.1 | 0.60 | 0.87 | 0.46 | 0.77 | 0.70 | 0.68
Leafscale gulper shark Centrophorus squamosus No 100 214 | 158 | 40.2 | 100.4 | 89.1 | 534 | 0.24 | 0.20 | 0.48 | 1.28 | 1.14 | 0.65
Rough skate Zearaja nasuta Y 4 149.1 | 55.0 8.7 235 | 121 | 49.7 | 1.66 | 0.70 | 0.11 | 0.30 | 0.16 | 0.61
Red cod Pseudophycis bachus Y 9 103.6 | 64.6 | 366 | 17.2 | 19.7 | 483 | 1.16 | 0.82 | 0.44 | 0.22 | 0.25 | 0.59
Seal shark Dalatias licha No 93 35.6 | 26.7 | 484 | 35.7 | 323 | 358 | 0.40 | 0.34 | 0.58 | 045 | 0.42 | 0.44
Squid (imported) Not known N/A (Bait) | 37.0 | 37.0 | 37.0 | 37.0 | 37.0 | 37.0 | 0.41 | 0.47 | 0.45 | 0.47 | 0.48 | 0.45
Squid (N2) Not known Y (Bait) | 34.0 | 340 | 34.0 | 34.0 | 34.0 | 340 | 0.38 | 0.43 | 0.41 | 043 | 0.44 | 0.42
Bass groper Polyprion americanus No 1 26.3 | 21.0 | 30.3 | 464 | 316 | 311 | 0.29 | 0.27 | 0.36 | 0.59 | 0.41 | 0.38
Ghost shark Hydrolagus novaezealandiae Y 14 295 | 33.2 | 29.0 9.5 5.5 21.3 | 0.33 | 0.42 | 0.35 | 0.12 | 0.07 | 0.26
Hagfish Eptatretus cirrhatus No 100 20.2 | 155 | 20.2 | 27.0 | 174 | 20.1 | 0.23 | 0.20 | 0.24 | 0.34 | 0.22 | 0.25
Plunket’s shark Proscymnodon plunketi No 100 0.4 0.8 17.7 | 534 | 265 | 19.8 | 0.00 | 0.01 | 0.21 | 0.68 | 0.34 | 0.24
Swollenhead conger Bassanago bulbiceps No 97 111 | 234 | 235 | 199 | 20.8 | 19.7 | 0.12 | 0.30 | 0.28 | 0.25 | 0.27 | 0.24
Jack mackerel (imported) |Trachurus spp. N/A (Bait) 18.0 | 18.0 | 18.0 | 18.0 | 18.0 | 18.0 | 0.20 | 0.23 | 0.22 | 0.23 | 0.23 | 0.22
Conger eel Conger spp. No 97 42.9 22.2 15.6 4.8 3.7 178 | 0.48 | 0.28 | 0.19 | 0.06 | 0.05 0.22
76 other species comprising <0.2% 118.8 | 121.0| 87.1 | 1015 | 70.3 | 99.7 1.33 1.54 1.05 1.29 | 0.90 1.22
Total 8963.3|7879.1/8308.4|7860.2|7780.78158.3| 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0

Key:  Target species, Main retained species, Minor retained species, Main bycatch species, Minor bycatch species, Negligible species
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4.3.2.1 Main retained species

Unless otherwise indicated, for retained and bycatch species, the information summarised
below is as reported by Ballara & O’Driscoll (2015). It is noted that these authors quoted
O’Driscoll et al. 2014b for data from the West Coast South Island (WCSI), but the correct
reference for this WCSI report is (now) O’Driscoll et al. 2015.

New Zealand trawl caught jack mackerel - Trachurus declivis / T. murphyi (Main retained —
6.35%) — Used as bait

An estimated 518 t of trawl caught jack mackerel (T. declivis and T. murphyi) were used as
bait in the ling longline fishery. These two species are taken together mainly in JMA 3 and
JMA 7, with the majority (87%) of the total annual mean catch (2011/12 — 2015/16 = 36,722 t)
taken in JMA 7 (MPI 2017a). The bait used in the ling longline fishery therefore represents
approximately 1.4% of the total T. declivis and T. murphyi annual catch.

Stock assessment data are limited, but the natural mortality rate (M) for T. declivis has been
estimated at 0.18, and F was estimated at <0.05. More recent estimates of F in the main IMA
7 fishing area were also well below M for this species, such that it is unlikely that overfishing
is occurring (MPI 2017a).

Ribaldo (Main retained — 5.19%)

Ribaldo is widespread in New Zealand waters, and has been caught by research trawl at
depths from 200 to 1300 m. It appears to be most common at 500-1000 m (MPI 2017a).

There are considered to be 5 ribaldo stocks around New Zealand, of which three may be taken
within the assessed ling longline fishery — the Chatham Rise and east coast South Island stock
(RIB 3 and 4), Southland and Sub-Antarctic stock (RIB 5 and 6) and west coast of New
Zealand stock (RIB 7, 8 and 9). Stocks in FMAs 1 and 2, and 10, are outside of the assessed
ling longline fishery area.

Ribaldo was reported as being very well estimated in both the Sub-Antarctic survey and the
Chatham Rise survey areas and relative biomass has showed no clear trend in either time-
series, with the Chatham Rise trend matching well for both data sources. CPUE indices from
the spawning hoki and hake target fisheries show a possible steady decline of ribaldo in RIB
7 (as part of RIB 7 8 & 9), but with just three data points in the corresponding trawl survey and
a lack of any other information it is not possible to validate the indices (MPI 2017a).

The majority of the ribaldo catch is taken in FMAs 3—-7. The RIB 3 and 4 and RIB 5 and 6
ribaldo stocks are unlikely to be below the soft limit (20%B,) (MPI 2017a).

Shovelnose spiny dogfish (Main retained — 2.07%)

Ford et al. (2015) noted that this species is globally widespread, pregnant females were rarely
caught, and it occurs in waters up to 1500m, at which depth there is very little fishing in New
Zealand waters.

Shovelnose dogfish was reported as being well estimated in the Sub-Antarctic and Chatham
Rise surveys; relative biomass has showed no clear trend in the Chatham Rise time-series,
but decreased then increased in the Sub-Antarctic time-series (Ballara and O’Driscoll 2015).
Shovelnose dogfish showed a decreasing biomass trend in the WCSI survey (O’Driscoll et al.
2015). Bycatch rates by fishing year and area were variable and showed higher bycatch rates
on the Chatham Rise and in Puysegur in most years.
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4.3.2.2 Minor retained species

A wide variety of species are taken in the ling longline fishery and retained (or used as bait) in
small or very small quantities (Table 17). These include New Zealand purse seine caught jack
mackerel and barracouta, which are used as bait, as well as hake, smooth skate, sea perch,
school shark and black cod, all of which comprise >0.2% of the catch but do not meet the
criteria for ‘main’ species. These species and stocks are not considered in detail here, but are
considered minor species for scoring purposes. Species comprising <0.2% are deemed to be
negligible and are not considered further.

4.3.2.3 Main bycatch species

Spiny dogfish (Main bycatch — 10.04%)

Spiny dogfish are found on the New Zealand continental shelf and upper slope down to a
depth of at least 500 m, but are most common in depths of 50-150 m (MPI 2017a).

Spiny dogfish was reported as being well estimated in the survey area of the Sub-Antarctic
survey and very well estimated in the Chatham Rise surveys; relative biomass showed no
clear trend in the Sub-Antarctic survey time-series, but increased in the Chatham Rise surveys
(Ballara and O’Drsicoll 2015). The WCSI trawl survey showed a variable trend in biomass with
higher biomass in the 2012 and 2013 surveys (O’Driscoll et al. 2015). Bycatch rates by fishing
year and area showed increasing then decreasing bycatch rates in Cook Strait. Higher bycatch
rates were seen on the WCSI for both bottom and midwater tows during the 1990s, for WCSI
bottom tows in 2012 and 2013, and for the Sub-Antarctic from 2002. MPI 2017a concluded
that trawl survey estimates of abundance are all at or above the long-term average (1991—
2011 for Chatham Rise and 1992-2011 for WCSI).

4.3.2.4 Minor bycatch species

A variety of species are taken in the ling longline fishery in small or very small quantities that
are discarded (Table 17). These species include hairy conger, northern spiny dogfish, and
leafscale gulper shark, all of which comprise >0.2% of the catch but do not meet the criteria
for ‘main’ species. These species and stocks are not considered in detail, here, but are
considered minor species for scoring purposes. As for retained species, discarded species
comprising <0.2% are deemed to be negligible and are not considered further.

4.3.3 Endangered, threatened or protected (ETP) species

Following the format for a reduced reassessment, it is noted that an introduction to ETP
species is provided in the previous certification report for the New Zealand ling trawl and
longline fishery (Intertek 2014b). Readers are encouraged to refer to that report (specifically
Sections 3.4.2.2 to 3.4.3) for additional background information.

Under the CR v.1.3 (MSC 2013a), ETP species are those that are “recognised by national
legislation and/or binding international agreements to which the jurisdictions controlling the
fishery under assessment are party. Species listed under Appendix | of CITES shall be
considered ETP species for the purposes of the MSC assessment, unless it can be shown
that the particular stock of the CITES listed species impacted by the fishery under assessment
is not endangered.”

Protected corals

Most corals in New Zealand waters are protected under the Wildlife Act 1953. Under this
legislation, it is not illegal to incidentally catch corals, but any corals that are taken must be
returned immediately and the capture reported on a non-fish/protected species catch return
(NFPSCR). DOC (undated-b) lists the protected coral groups specifically as follows (noting it
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is understood that ‘Gorgonacea’ is no longer scientifically valid, and ‘Alcyonacea’ is now the
accepted name for that Order):

Black corals (all species in the order Antipatharia)

Gorgonian corals (all species in the order Gorgonacea)

Stony corals (all species in the order Scleractinia)

Hydrocorals (all species in the family Stylasteridae).

A considerable body of research has been amassed on the biology and distribution of deep-
sea coral species around New Zealand, and the potential impact of fishing activities, including
reports by Consalvey et al. 2006, Baird et al. 2013 and Anderson et al. 2014.

Baird et al. (2013) used predictive models and coral occurrence data from research sampling
and commercial fishing trips where observers were carried to map the distribution of corals.
Their dataset contained 7,731 records, of which 10% were black corals, 33% were gorgonians,
46% were stony corals, and 11% were hydrocorals. Coral records from the four orders were
distributed throughout New Zealand waters, although differences by area and depth were
evident at the family and genus level. Only 13 of over 3,000 observer records were from the
ling longline fishery.

Baird et al. (2013) concluded: “The areas where the environmental conditions were most
suited to the coral groups were generally in deeper waters where the seafloor had steep
slopes. Most of the known coral distributions were within the areas predicted by the models to
have suitable environment; however, some deepwater and steep relief areas where corals
were known to exist were not identified by the predicted distribution. ... Generally the areas
predicted to have the greatest probability of conditions suitable for corals were outside the
main fisheries areas, except for some deepwater fisheries that occurred on areas of steeper
relief. The fisheries that pose the most risk to protected corals are the deepwater trawl fisheries
for species such as orange roughy, oreo species, black cardinalfish, and alfonsino.”

Table 18 (adapted from Baird et al. 2013) shows that relatively few observer reports of
interactions with protected coral species have been generated from the ling longline fishery.

Table 18. Number of observer reports of catches of protected corals (all species) in ling
longline fisheries (adapted from Baird et al. 2013).

Total all | LIN as %
Type Species LIN 3 LIN 4 LIN 6 | fisheries of all
fisheries
Isididae 1 1 517 0.39
Tree like Paragorgiidae 1 175 0.57
Primnoidae 1 210 0.48
Reef like Caryophylliidae_br 2 4 784 0.77
Solitary Caryophylliidae_cup 1 251 0.40
small Stylasteridae 2 153 1.31
All 3 7 3 3143 0.41

The estimated distribution of protected coral species within the New Zealand EEZ has been
mapped, with the model of probability of occurrence refined recently by Anderson et al. 2014
to incorporate information on seafloor saturation levels of aragonite and calcite (Figure 16, left
panel). The extent of ling longlining over the New Zealand EEZ has also been mapped, and
because ling longlining may be undertaken in areas of harder substrate, there is clearly
potential for the fishery to interact with protected coral species (Figure 16, right panel).
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Figure 16. Probability of occurrence of suitable habitat for branching scleractinian coral species (Solenosmilia variabilis, Goniocorella dumosa,
Enallopsammia rostrata, and Madrepora oculata) from BRT models (left panel — from Anderson et al. 2014), and density plot of the distribution of
all commercial longline sets with recorded position data targeting ling for the 20 years 1992/93 — 2011/12 (right panel- from Anderson 2014).
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Significant impacts from longlining can occur where, for example, upon retrieval a mainline is
dragged across a hard substrate with attached benthos, or where a hook snags a coral colony.
However, studies of the effects of longlining on benthic species in deep water have identified
only limited impacts. For example, Fossa et al. 2002, concluded that passive gears ... ‘impact
[Lophelia] coral reefs but to a considerable lower extent than trawling’, Orejas et al. 2009 found
no clear relationship between longline use and cold water coral occurrence, and Pham et al.
2014 found slow-growing species were still common in areas subject to more than 20 years
of longlining activity, and concluded that deep-sea bottom longline fishing has little impact on
vulnerable marine ecosystems.

More generally, there is a network of benthic protection areas (BPAS) in place in the New
Zealand EEZ, designated in 2007 and covering approximately 1.1 million square km (30%) of
the seabed to bottom trawling and dredging. These include, 12 large seamounts more than
1,000 m high and covering 81,000 square km, where trawling within 100 m of the seabed is
prohibited (MPI 2016). The BPAs comprise part of the approach to managing fishing impacts
on benthic habitats in New Zealand waters.
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Figure 17. Map of the major spatial restrictions to trawling and the Fishery Management Areas
(FMASs) within the New Zealand EEZ (from MPI 2016, adapted from Baird & Wood 2010).

Marine mammals

There are a wide variety of marine mammals present in the waters around New Zealand, and
all are designated as protected species under the Marine Mammals Protection Act and the
Fisheries Act. The ling longline fishery is known to interact rarely or never with most species,
however, including New Zealand sea lion (zero (0) captures observed from 2002/03 —
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2015/16) and New Zealand fur seal (one (1) capture observed from 2002/03 — 2015/16, in the
2002/03 fishery). Two pilot whales were observed caught in the fishery in 2002/03, one of
which was released alive. No other marine mammal interactions have been observed in the
fishery (data from https://psc.dragonfly.co.nz/2017v1/).

Seabirds

In assessing the impact of ling longline fishery on seabirds, the Assessment Team was
cognizant of the stakeholder submission from Forest and Bird (see Appendix 4. Stakeholder
Submissions). Stakeholder input is exceptionally useful to the assessment process and
sharpens the Assessment Team’s focus. In this regard, we sought the latest risk assessment
and catch data available, and carefully considered both the impact of the fishery and the
approach taken to manage impacts.

Since the ling longline fishery was first certified in 2014, there has been further intensive focus
on seabird research in New Zealand, including on interactions with New Zealand fisheries,
and further efforts to avoid, remedy or minimise fishery impacts (e.g., Goad 2018). MPI 2016
provides a review of the status of knowledge.

New data on interactions between the different New Zealand fisheries continue to be collected
and analysed, including for the ling longline fishery. Estimated captures of all seabirds (based
on models using observer data) are presented for ling longline sets (Figure 18). The data are
recorded at the species level, but are not presented in this way in this report (but see Abraham
& Richard 2017).

Caplures

Figure 18. For the ling longline fishery, effort (thousands of hooks deployed) and observer
coverage (top panel), observed captures and capture rate of all birds (middle panel), and
estimated total captures of all birds (bottom panel) for 2003-2016 (Data downloaded from
https://psc.dragonfly.co.nz/2017v1/).

DOC is developing a seabird threat framework to better understand and manage at-sea
threats to seabirds, and a database of demographic parameters has been prepared that
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supports a tool to assess the impact of changes in parameters on population growth rates;
this has been tested on the 12 New Zealand albatross taxa (Abraham et al. 2016).

A seabird risk assessment process has also been undertaken to identify the risks posed to 70
seabird taxa by trawl, longline and set net fisheries within New Zealand’s territorial sea and
EEZ. Several iterations of the assessment have been undertaken, and results of the most
recent iteration of the risk assessment are presented in Richard et al. 2017. Changes to the
risk assessment have been incorporated over time (for example, in response to
recommendations from a review workshop — Walker et al. 2015), and the most recent version
incorporated modifications to the methodology and changes to the structural assumptions and
underlying data, including:

1. Applying a revised correction factor as the previous was found to be biologically
implausible,

2. Applying a constraint on the fatalities calculated based on observed survival rates,

3. Included live release survival allowing change in vulnerability over time where there is
enough data,

4. Seabird demographic data were updated, based on input from seabird experts and
reviewed by the AEWG.

The risk assessment calculates a ‘risk ratio’, which is an estimate of the total fisheries-related
mortality of each seabird species across New Zealand trawl, longline and set net fisheries
relative to their Population Sustainability Threshold (PST), which is an adaptation of the
Potential Biological Removals (PBR) metric developed for the US Marine Mammal Protection
Act and estimates the level of human-induced mortality a population can incur while meeting
the long-term goal for seabird populations of remaining above half their carrying capacity, in
the presence of environmental variability (Richard et al 2017). As noted in MPI 2016, the
combination of the use of the total population size, the allometric modelling of adult survival
and age at first reproduction, and the use of different corrections for the calculation of PST led
to significant changes to the estimated risk ratio between the previous and most recent
versions of the risk assessment.

Table 19. Median risk ratio and 95% confidence intervals for seabird species rated very high,
high or medium risk from fishing in New Zealand waters, and estimated mean annual captures
of these seabirds in the ling longline fishery and in all New Zealand trawl, longline (LL) and set
net (SN) fisheries (adapted from Richard et al. 2017).

_ 95% _ Estimated Estimated _
Species I_\/Iedlan confidence R’_l_sk _ annual_ annual_ Ling LL
risk ratio interval Classification| captures in captures in (%)
trawl + LL + SN ling LL
Black petrel 1.15 |0.51-2.03| Very High 468 2 0.43
Salvin’s albatross 0.78 |0.51-1.09 High 2780 325 11.69
Flesh-footed shearwater 0.67 |0.39-1.15 High 987 4 0.41
Westland petrel 0.48 |0.18-1.19 High 180 11 6.11
Southern Buller’s albatross 0.39 [0.22-0.66 High 528 29 5.49
Chatham albatross 0.36 |0.18-0.66 High 155 93 60.00
NZ white-capped albatross | 0.35 |0.21-0.58 High 3830 40 1.04
Gibson’s albatross 0.34 |0.19-0.59 High 166 1 0.60
Northern Buller’s albatross 0.25 |0.14-0.41| Medium 397 42 10.58
Antipodean albatross 0.20 |0.11-0.36| Medium 74 1 1.35
Yellow-eyed penguin 0.18 |0.07-0.45| Medium 23 0 0.00
Otago shag 0.14 |0.07-0.28| Medium 41 0 0.00
Northern giant petrel 0.14 |0.03-0.47| Medium 47 1 2.13
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On the basis of the latest risk assessment, only the black petrel was classified as ‘very high
risk’, with a median risk ratio of greater than 1 (i.e., median captures exceeded the PST) or an
upper 95% confidence interval (C.1.) limit greater than 2. Seven species were classified as
‘high risk’ because they have a risk ratio with a median above 0.3 or with the upper 95% C.I.
limit above 1, and five species were classified as ‘medium risk’ because they had a median
risk above 0.1 or an upper C.I. limit above 0.3 (Table 19).

Table 19 indicates that the ling longline fishery accounts for a small or very small percentage
of the total mortality of most medium, high and very high risk seabirds except for Salvin’s
albatross (11.69%), Chatham albatross (60.00%) and northern Buller's albatross (10.58%).
Data for estimated total captures over time in the ling longline fishery are available for Salvin’s
albatross (Figure 19).
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Figure 19. For the ling longline fishery, effort (thousands of hooks deployed) and observer
coverage (top panel), observed captures and capture rate of Salvin’s albatross (middle panel),
and estimated total captures of Salvin’s albatross (bottom panel) for 2003-2016 (Data
downloaded from https://psc.dragonfly.co.nz/2017v1/).

The results of the latest risk assessment modelling undertaken by Richard et al. 2017 indicate
that mean annual potential fatalities (APFs) for Salvin’s, Chatham and northern Buller’s
albatrosses associated with the ling longline fishery is substantially below the estimated mean
PST for these three populations. The highest relative mean APF is for Chatham albatross,
calculated as an APF of 93 animals from a PST of 425 animals (= 21.9%). The upper 95% C.I.
of the APFs are also less than the lower 95% C.I. of the PSTs (see Table 20, below).

It is noted that, for Chatham albatross, the <34 m ling bottom longline fishery is responsible

for the majority of species-level risk, but the nesting population census in 2016 showed very
similar results to those of identical censuses from 1999-2010 (Bell et al. 2017), and the species
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is likely at the limit of available nesting habitat on the single island (Te Tara Koi Koia) where it

nests.

Table 20. Estimated Population Sustainability Threshold (PST) for Salvin’s albatross, Chatham
albatross and northern Buller’s albatross, and annual potential fatalities (APFs) for each
species associated with the components of the ling longline fishery

Estimated PST Mean AITIIZ for Small | Mean AFI’IIZ for Large Mean APE for
values vesse ling sl Vessel ling ELL Small + Large
(95 % C.1.) fisheries fisheries vessel ling BLL
Species 0 &b (95% C.1.) (95% C.1.) € 1Ing
fisheries
R(ilczzLoan: dTea'tballle %”127) (From table G-28, (From table G-28, (95% C.1.)
) Richard et al. 2017) Richard et al. 2017) B
Salvin's 3,600 317 8 325
albatross (2,710 - 4,940) (194 - 472) (1-20) (195 - 492)
Chatham 425 88 5 93
albatross (296 - 623) (41 - 151) (0-15) (41 - 166)
'\Els%rﬁr:;n 1,630 36 6 42
albatross (1,050 - 2,570) (10 -77) (0-16) (10 - 93)

The Fisheries (Seabird Sustainability Measures — bottom longlines) Circular 2010 (NZG 2010)
specifies legal requirements for bottom longliners with respect to seabird mitigation. The
approach to managing and mitigating risk to seabirds on longline vessels is then
operationalised through the Ling FMA 2-7 bottom longline operational procedures (DWG

2016),

which includes best practice for seabird handling and release, and an updated '10

commandments for ling longliners’ The following measures are specified:

1.

10.

Acoura Marine Full Assessment Template per MSC V2.0 02/12/2015

Ensure your vessel has the DWG (BLL) Seabird Interim Code of Practice (COP) and
a copy of the current bottom longline seabird regulations

Manage the discharge (‘Batch/hold’ i.e. no continuous discharge) of offal, fish waste,
and used bait. You cannot discharge offal, fish while setting.

During hauling only discharge offal, fish and used ‘waste-baits’ from the opposite side
of the vessel from the hauling station.

Set only at night (i.e. only set between nautical dusk and dawn) if not weighting line in
accordance with line weighting legal standards.

Know the line weighting legal standards; use integrated lead weighted line (IWL) or
add minimum 4 kg metal/lead weight every 60 m.

Ensure the tori line meets legal standard, deployed when fishing (day & night) and is
adjustable over the fishing/setting line, carry ample spare parts onboard

Tori line is a minimum of 150 m long, well-constructed & when deployed has minimum
of 50 m aerial extent, that area is fitted with ‘decent set of brightly colourer streamers’
spaced at 5 m intervals

Auto line vessels ensure the baiting machine is well maintained and achieving a high
baiting percentage; the use of totally frozen bait is to be avoided. (ensure ‘unhooked-
bait’ is retained and not lost overboard)

Record all seabird captures as legally required in the MPI — Non-fish/Protected Species
Catch Return (NFPSCR) logbook and furnish to MPI

Advise DWG within 24 hrs when seabird captures reach ‘Trigger-Point’ levels of 5 small
(e.g. petrel/shearwater) or 3 big (albatross/mollymawk) birds dead in 24 hr period, or
10 birds (dead or released alive) in a 7-day period
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When observers are on ling longline vessels, adherence to the DWG operational procedures
is assessed and reported on, as well as compliance with legal requirements for tori line
deployment, line weighting, offal discharge and reporting of seabird interactions (DWG 2015).

It is noted that, during the previous certification of the ling longline fishery, there were
conditions set related to seabird outcome, management and information. These were closed
at the Year 2 audit (Acoura 2016), with the introduction of the revised operational procedures
(DWG 2016), the appointment of a DWG Environmental Liaison Officer with responsibility to
visit identified ling bottom longline vessels with documentation including MPI's bottom longline
regulations, the operational procedures and the ‘Ten Commandments’, and to brief owners
and operators on best practice for seabird impact mitigation, test tori line designs and
materials, and provide samples of the latest materials. An increased level of observer
coverage (target 450 days) were specified for the fishery from 2016/17, which is intended to
ensure the coverage is more representative of the fishery, to achieve 25% coverage of the
fishing effort in total, and 15% of the small vessel component (see Section 5.2, and Acoura
2017 for more detalils).

4.3.4 Habitats

An introduction to habitats, fishery impacts and habitat management is provided in the
previous certification report for the New Zealand ling longline fishery (Intertek 2014b). Readers
are encouraged to refer to that report (specifically Section 3.4.1) for additional background
information.

There are several important considerations when assessing the habitat outcome component;
normative text indicates the following (MSC 2013a):

“CB 3.1.2: The team shall consider each P2 species within only one of the Retained
species, Bycatch species or ETP species components.”

In this regard, it is noted that protected coral species are scored as ETP species, and so these
species are not also considered directly in the Habitat Pls. Nevertheless, community structure
and function, towards which these species contribute, is considered within the Habitat Pls.

CB3.14.3: The team shall consider the full extent of the habitats when assessing the status
of habitats and the impacts of fishing, and not just the part of the habitats that overlap
with the fishery.”

On the basis of the information available to the Assessment Team, it is therefore the impact
of the ling longline fishery on relevant benthic habitats within the New Zealand EEZ that has
been considered in scoring.

MSC guidance then notes (MSC 2013b):

GCB3.14.1 “While the productivity and regenerative ability of biogenic habitats would affect
their resilience under fishing and may be useful surrogates for consideration of status
and reversibility, it is the ecological function of the habitat and the ecosystem services
that it provides that is the intent of assessment.”

Habitat types within the New Zealand EEZ have been classified under the Marine Environment
Classification (MEC) system (Snelder et al. 2006), and then more recently under the Benthic-
Optimised Marine Environment Classification (BOMEC) system (Leathwick et al. 2012 —
Figure 20).
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Figure 20. Geographic distribution of groups defined by multivariate classification of
environmental data (From Leathwick et al 2012).

Both the MEC and BOMEC systems were developed in New Zealand specifically to enable
the identification of broad-scale spatial patterns in marine ecosystems, but their use in
assessing potential fishing impacts on benthic habitats has not been universally accepted
(e.g., MPI 2016, Ford et al. 2016). Additional work has been undertaken subsequently on new
predictive models under MPI project ZBD2016-011 (e.g., Bowden et al. 2017), and a benthic
risk assessment process developed under MPI project BEN2014-01); however, no new
approach has yet been agreed on. Updates on any new approach would be expected during
the course of a further certification period for the ling longline fishery.

Density plots of ling longline activity have been produced (Anderson 2014, and see Figure 16,
noting that this figure doesn’t represent the actual ‘footprint’ of the fishery), and by comparing
with the BOMEC classification (Figure 20) it is apparent that the majority of the effort is
undertaken in the upper slope and mid-depths regions. The ling longline fishery will target the
more structurally complex locations with these areas, although Bowden et al. 2017
demonstrated that the underlying sediment in the upper slope and mid-depths regions is
overwhelmingly muddy.
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The impacts of longlining on benthic habitats in deep water are limited and restricted mainly
to the effects of anchors and intermediate weights dragging on the seabed during shooting
and hauling processes, or as a result of bad weather and/or strong currents. However, even
for vulnerable, habitat structuring species (e.g., the protected corals, addressed in Section
4.3.3, above), the impacts of longlining are considered to be very minor (e.g., Fossa et al.
2002, Orejas et al. 2009, Pham et al. 2014).

4.3.5 Ecosystem

An introduction to ecosystem features influencing or affected by the fishery is provided in the
previous certification report for the New Zealand ling longline fishery (Intertek 2014b). Readers
are encouraged to refer to that report (specifically Section 3.4.1) for additional background
information. The scoring text for Pl 2.5.1 also goes in to considerable detail which is not
repeated here.

When assessing the ecosystem component; normative text indicates the following (MSC
2013a):

“CB3.17.2 The team should interpret serious or irreversible harm in relation to the capacity
of the ecosystem to deliver ecosystem services.”

(Where examples of “serious or irreversible harm in relation to the capacity of the
ecosystem to deliver ecosystem services” are provided in Guidance (MSC 2013b) as
including trophic cascade, severely truncated size composition, gross changes in
biodiversity, and change in genetic diversity).

“CB3.17.3 The team should nofe that “key” ecosystem elements are the features of an
ecosystem considered as being most crucial to giving the ecosystem its characteristic
nature and dynamics, and are considered relative to the scale and intensity of the
fishery. They are features most crucial to maintaining the integrity of its structure and
functions and the key determinants of the ecosystem resilience and productivity.”

MPI (2016) provides a thorough review of the status of research into New Zealand deep water
ecosystems. Research is reportedly most advanced in the Chatham Rise region, where
modelling of the foodweb has been underway since 2006, the most recent version being
Pinkerton (2013). Middle trophic level groups, especially small demersal fishes and
mesozooplankton, were determined to have some of the highest trophic importance amongst
consumers, but mesopelagic fishes, hoki, and arthropods (benthic prawns and shrimps) also
had high trophic importance (Pinkerton 2013). These patterns of trophic importance were
considered robust to uncertainties in the model parameterisation and balancing (Pinkerton
2014).

An Ecopath model of the Southern Plateau was developed by Bradford-Grieve et al. 2003.
Although the model was not designed to test how changes in abundance of different groups
(e.g., more or less phytoplankton, more or less mesopelagic fish, etc.) would impact other
groups, the model nevertheless confirmed that the Southern Plateau system is iron limited
and driven by phytoplankton abundance; energy fluxes and, to a lesser extent, biomass, are
concentrated in the pelagic environment. Fisheries (of all species) were estimated to account
for around 32% of the fish production from the Southern Plateau.

MPI (2016) also noted that there has been much work on developing indicators for New
Zealand’s marine environment. Tuck et al. (2014) considered the utility of a suite of indicators
relevant to deepwater fisheries. Food web indicators which would be useful to understand
changes in deep water fish communities that arise from environmental/ecosystem forcing
included the following:
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* Mesopelagic fish biomass
» Crustacean zooplankton biomass and distribution
* Mesopelagic fish community

Deep water fishery-specific indicators were also considered, including the following:

* Total removals (nationally, by region or target fishery)
» Target species biomass

» Species distribution

» Total fish biomass

+  Community diversity

* Proportion of large fish

* Mean trophic level.

With respect to ecosystem outcomes, Tuck et al. 2009 provided an ecosystem-focused review
of data from the Chatham Rise and Sub-Antarctic trawl surveys. Their analyses showed some
evidence of change in ecosystem indicators over time. For example, there was evidence of
increasing evenness (reducing diversity) but no evidence that species were being lost from
the food-web. Some size characteristics of fish in research trawls on the Chatham Rise had
changed, with fewer fish longer than 30 cm or heavier than 750 g being taken by trawl gear,
although the median length of the catch did not change. There was also evidence that the
proportion of piscivorous fish and of true demersal (rather than bentho-pelagic) species
declined over the studied period, but “low-resilience” species such as dogfish and rays had
increased relative to other species on the Chatham Rise. There were also changes in the
spatial distribution of fish species, with 16 out of 47 species showing changes (half declining
and half increasing) in the proportion of the study area over which 90% of their abundance by
weight was caught. Horn & Dunn 2010 examined whether there was evidence of change in
the diet of hoki, hake or ling on the Chatham Rise between 1990 and 2009. They concluded
that it appeared likely that the importance of fish (primarily myctophids) as a prey item for hoki
had increased slightly but steadily between 1990 and 2009, while the importance of
euphausiids had declined. In contrast, there were no obvious between-year trends in the diets
of hake or ling over the same period.

In concluding the section on trophic and ecosystem-level effects, MPI 2016 stated: “Time
series monitoring of fish communities and middle trophic level species (mesozooplankton,
mesopelagics, hyperbenthics) are crucial for understanding and monitoring for trophic and
ecosystem level effects, and the best current sources of these data are trawl surveys to the
Chatham Rise, and Subantarctic plateau.”

As ling is not considered a key ecological component of the systems it inhabits (as reviewed
in Pinkerton 2013), in the context of the assessed ling longline fishery, and on the basis of the
relative scale of removals for the different species, it is considered appropriate to assess
trophic structure as the key ecosystem elements within the New Zealand deepwater
ecosystem.
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4.4 Principle 3

4.4.1 Management System

The UoCs for the ling longline fishery fall within a single jurisdiction and occur within New
Zealand’s EEZ.

The management system consists of a structured public-private partnership consisting of
agreements between MPI and DWG, with a high level of stakeholder involvement. This overall
structure forms the basis for operation of the fishery in terms of goals and objectives, fishing
rights, planning, consultations, decision-making, monitoring and enforcement, and regulation.

As this fishery is eligible for a reduced re assessment (FCR v2 S 7.24.6), this section aims to
highlight any changes since Intertek (2014b).

The Legislative Framework includes:

a) The Fisheries Act 1996. The most pertinent sections being:

- Part2 Purpose & Principles which provides for utilisation while ensuring
sustainability and stipulates Environmental and Information Principles

- S11A Fisheries Plans

- S12 Consultation Requirements

- S13 Setting TACs

- Part4 The QMS system

- Part7 The Dispute Resolution process

b) The Fisheries (Commercial Fishing) Regulations 2001 which provides for:
- Fishing gear restrictions
- Authorising seabird mitigation measures
- Ban on shark finning

c) Fisheries (Reporting) Regulations 2001 (2017 from 1 Oct)
These stipulate requirements for:
- Catch Effort Returns
- Catch Landing Returns
- Non-fish and Protected Species,
- Monthly Harvest Returns
- LFR ( Licenced Fish Receiver) Reporting

There are a number of other relevant regulations for example BPAs (Benthic Protection Areas)
and 46m exclusion zones. Again, there have been no changes since Intertek (2014b).

The Customary Framework includes:

a) The Treaty of Waitangi (Fisheries Claims) Settlement Act 1992
b) The Maori Fisheries Act 2004

Non-legislative Policy/Standards includes

a) Research and Science Information Standard for New Zealand Fisheries (2011)
b) Harvest Strategy Standard for New Zealand fisheries (2008)
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c) National Plan of Action — Seabirds (2013)
d) National Plan of Action — Sharks (2013)

4.4.2 Consultation

There has been no major change in the way the MPI consults since Intertek (2014b). There
have been changes to the names of the consultation documents (see Harvest Strategy,
Section 4.2.3) but not to the substance of consultation.

Section 12 of the Fisheries Act 1996, includes a range of specific consultation obligations that
are required of MPI including, who must be consulted.

It also requires that the Minister of Fisheries shall give consulted parties reasons in writing for
his/her decision relating to fishing and the effects of fishing on the aquatic environment.

There are also a number of less formal consultation opportunities and mechanisms including:
»  Environmental Engagement Forum/Fish Plan Advisory Group
*  Seabird Advisory Group
*  Shark Advisory Group

4.4.3 Objectives for the fishery

Long-term fishery and environmental objectives are included within both NZ fisheries and
environmental legislation and thus guide decision-making. The long-term objectives for these
fisheries have not changed since Intertek (2014b).

Fisheries 2030, specifies an overarching goal for New Zealand’s fisheries and two outcomes:

Goal: New Zealanders maximising benefits from the use of fisheries within environmental
limits.

Use Outcome: Fisheries resources are used in a manner that provides greatest overall
economic social and cultural benefit.

Environment Outcome: The capacity and integrity of the aquatic environment, habitats
and species are sustained at levels that provide for current and future use.

The National Deepwater Plan sets out high-level Management Objectives for all of New
Zealand’s deepwater fisheries. This is then supported by species-specific Fisheries Plans that
describes Operational Objectives for the ling fisheries in New Zealand.

The short-term objectives for the specific fishery are updated and reviewed annually.

These objectives drive annual work plans, which are set out in the Annual Operational Plan
for the deepwater fisheries (e.g. MPI, 2016). The progress against the actions and objectives
in the Annual Operational Plan are reviewed and presented in the Annual Review Report (e.qg.
MPI, 2017), produced at the end of each year.

The DWG-MPI Memorandum of Understanding (MOU) (DWG-MFish, 2010) further lays out

specific objectives for implementing the National Deepwater Plan. These plans also link to the
research plan.
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Table 21. Management objectives from the National Deepwater plan (MFish, 2010)

MO 1.1 Enable economically viable deepwater and middle-depth fisheries in
New Zealand over the long-term
MO 1.2 Ensure there is consistency and certainty of management measures and
processes in the deepwater and middle depths fisheries
MO 1.3 Ensure the deepwater and middle-depths fisheries resources are
managed so as to provide for the reasonably foreseeable needs of
°E9 future generations
S MO 1.4 Ensure effective management of deepwater and middle-depth fisheries
5 is achieved through the availability of appropriate, accurate and robust
% information
= MO 1.5 Ensure the management of New Zealand’s deepwater and middle-depth
fisheries are recognised as being consistent with or exceeding national
and international best practice
MO 1.6 Ensure New Zealand’s deepwater and middle-depth fisheries are
transparently managed
MO 1.7 Ensure the management of New Zealand’s deepwater and middle-depth
fisheries meets the Crown’s obligations to Maori.
MO 2.1 Ensure deepwater and middle-depth fish stocks and key bycatch fish
stocks are managed to an agreed harvest strategy
° MO 2.2 Maintain the genetic diversity of deepwater and middle-depth target and
£ bycatch species
o
o MO 2.3 Protect habitats of particular significance for fisheries management
>
o MO 2.4 Identify and avoid or minimise adverse effects of deepwater and middle-
s depth fisheries on incidental bycatch species
c
GEJ MO 2.5 Manage deepwater and middle-depth fisheries to avoid or minimise
c adverse effects on the long- term viability of endangered, threatened
= and protected species
>
5 MO 2.6 Manage deepwater and middle-depth fisheries to avoid or minimise
adverse effects on biological diversity
MO 2.7 Identify and avoid or minimise adverse effects of deepwater and middle-
depths fishing activity on the benthic habitat.

4.4.4  Decision making process

There has been no change in decision-making processes since Intertek (2014b). Decision
making processes are continuously reviewed to ensure that the “best” and precautionary
decisions are made by MPI with input and participation from stakeholders and interested
parties.

The decision-making process which is undertaken to determine stock status, harvest
strategies and annual TACs is shown below in Figure 21.
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Figure 21. Decision making process (MPI 2016)

445 Management Plans

The Fisheries Planning process has not changed since 2010. The management of New
Zealand’s deepwater fisheries has been implemented through the National Fisheries Plan for
Deepwater and Middle-depth Fisheries (National Deepwater Plan), which collectively consists
of the three parts shown in Figure 22.

Part 1A was approved by the Minister of Fisheries in 2010. Public consultation on a revised
Part 1 A closed in August 2017, and the feedback received is currently being reviewed by MPI
before finalising the revised version. The fisheries specific chapters for ling were completed in
2013.

The National Deepwater Plan (2010) was reviewed in 2016/17, culminating in a revised
National Deepwater Plan being published in 2017. Implementation of the updated National
Deepwater Plan for the 2017/18 fishing year will include the core activities listed below:

Implement National Deepwater Plan including fisheries-specific plans
Implement Management Objectives within the National Deepwater Plan
Compile the Annual Review Report for 2017/18

Develop the Annual Operational Plan for 2018/19

Part 1A Naonal Deepwater Plan
, R Strategic Contest and Management Otiectives
Long-term Cycie
Part 1B Natonal Deepwaler Pian
Fishery Specific operational objectives

Part 2 Annuai Operafional Plan \

\ Part 3 Annual Review Report &f

Annual Cycle

Figure 22. The National Deepwater Plan structure highlighting the long-term cycle of Part 1A
and 1B, and the annual cycle of the operational plan and review report. This document relates
to Part 2 highlighted in green. (MPI 2017)
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4.4.6 Research Plan

MPI is no longer operating under the 10 Year Research Programme for Deepwater Fisheries.
A Medium-Term Research Plan for deepwater fisheries is in place (2018/19 — 2022/23) (MPI
2017c) and MPI is in the process of forming a Research Panel of pre-qualified providers to
deliver projects in five different categories:

* Surveys

+ Stock Assessments & Monitoring

* Informing Management (e.g. Management Strategy Evaluations (MSEs) &

survey design, etc...)
» Aquatic Environment research specific to Deepwater Fisheries
* Vessel platforms for surveys

4.4.7 Compliance and Enforcement
There have been a few changes to compliance and enforcement since Intertek (2014b).

MPI Compliance has continued to monitor the ling fisheries for a number of years and has
undertaken detailed analysis of the fishing activity of vessels operating in the fisheries.

The analysis of the ling fisheries has, in the past, identified areas of potential compliance risk
and MPI Compliance has worked with MPI Fisheries Management and industry to address
these risks and to apply appropriate interventions.

MPI Compliance and Fisheries Management meet with the Deepwater Compliance group and
discuss any matters of interest or concern arising from the monitoring and analysis. A meeting
then takes place with industry where MPI Compliance provides a brief on the issues or risks
identified and, if necessary, makes it clear that certain practices need to be changed or
eliminated where those practices create a real or perceived risk of non-compliant behaviour.
There have been no major issues of non-compliance in the hake, hoki. ling and southern blue
whiting fisheries in recent years (pers. comm. Gary Orr).

This approach has worked well with all companies actively engaged in the process and
prepared to work with both MPI Compliance and Fisheries Management to achieve enhanced
compliance.

A report by Simmons et al. (2016) (researchers associated with the University of Auckland),
undertook a historical reconstruction of New Zealand catch statistics between 1950 and 2010
based on their view that the FAO records are incomplete due to the omission of significant
amounts of ‘invisible’ (i.e. unreported) landings in industrial fisheries, of fish that are discarded
at sea, and of fish taken by recreational and customary fishers.

Their report concludes the total catch from New Zealand waters to have been 2.1 times greater
than that reported to FAO since 1986 (when the Quota Management System (QMS) was
introduced). They allege that unreported industrial catch and discards account for the vast
majority of the discrepancy that they estimate to have existed.

During the site visit, the assessment team discussed the findings of this report with MPI
Compliance. MPI Compliance advised they are of the view that the Simmons et al. (2016)
report considerably over-estimated the scale of historical under-reporting, which was felt to be
more in the order of 5-10% in the MSC-certified fisheries and that these amounts have been
addressed within the official New Zealand catch statistics, stock assessments, and
management decisions. The associated uncertainties between reported catches and
estimated fishing mortalities is accounted for in stock assessments and in the setting of total
allowable catches. MPI had contacted Dr. Simmons to discuss his team’s catch reconstruction
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methodology but they had not responded and thus MPI could not determine the source, extent
or reliability of the discrepancy estimated.

The assessment team were also informed that Seafood New Zealand (SNZ), acting on behalf
of the New Zealand seafood industry (including DWG), had also contacted the authors
requesting details on their methodologies and data. To date, the authors have declined to do
so. SNZ has lodged a complaint with the Ombudsman on the basis that this information is
subject to access under the Official Information Act. The Ombudsman is currently
investigating the University of Auckland’s apparent lack of compliance.

The client provided the assessment team with their own analysis of the dataset upon which
Simmons et al. are understood to have based their report, and compared these data with
MPI’s official catch records for key deep water species. This report, Tilney et al. (2017),
demonstrates that, since 1986, the catch reconstruction for the key deep water commercial
species is, on average, 17% higher than MPI’s official catch record and considers that the
assertion by Simmons et al. that catches were 2.1 times greater than that reported to the FAO
are incorrect do not reflect the true position or management of New Zealand deep water
fisheries and, in particular the MSC certified fisheries.

The Tilney et al. report notes that, since 1986, catches of QMS species have been
progressively more closely monitored and are considered to be substantially and increasingly
reliable, due to the combination of MPI observers, robust documentation requirements and
audit processes, along with a harsh penalty regime for non-compliance. The authors conclude
that the proposition that large volumes of unreported catch might exist in the deep water
fisheries is untenable and there have been relatively high levels of observer coverage
independently monitoring catches since 1986; noting that, MPI has contracted NIWA to
routinely analyse these records to estimate the levels of non-retained catch. For the trawl
fisheries under consideration, this is assessed to have been between 0.6% and 5.5% of the
total catch with much of the catch returned to sea being, reported, as is required by law.

Tilney et al. also notes that if catches from these fisheries had in fact been substantially higher
in the early years than were reported, their stocks would have had to be more productive than
is currently estimated. They conclude that this is not compatible with what is known about the
population dynamics and productivity of these deep water stocks and is not consistent with
the stock assessments based on fisheries-independent research data.

During the course of this re-assessment the MSC assessment team discussed the Simmons
et al. (2016) and Tilney et al. (2017) report with the MRAG surveillance audit team, which
conducted the first annual audit of MSC certified New Zealand Orange Roughy. The teams
noted and agreed that Simmons et al. (2016) has not been peer reviewed, reaches
conclusions that do not appear to be supported by the data presented, and needs to be
subjected to further scrutiny before the findings can be accepted as valid.

In the last few years MPI Compliance has undergone a significant refinement of its service
delivery model and now has a dedicated Fisheries Compliance Manager so as to provide
greater accountability, consistency of decision-making and management of risk in the fisheries
sector. The MPI Compliance team is supported by the Compliance Investigations group who
undertakes investigations where the non-compliance is significant and/or complex.

MPI is introducing a new digital system for tracking, monitoring and reporting of commercial
fishing. It is made up of geospatial position reporting (GPR), electronic reporting through e-
logbooks, and electronic monitoring (cameras).

This Digital Monitoring program, electronic reporting has now been implemented on all trawl
vessels >28m LOA. In late 2017, the Minister of Fisheries announced a delay in the
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introduction of cameras on commercial fishing vessels to allow for further consultation on the
proposal to ensure effective implementation. No decision as yet has been made on the date
of implementation of this video surveillance.

It should be noted that the deepwater fleet have already implemented position reporting since
1994 and electronic reporting since 2010. These data are transmitted to MPI to monitor fishing
activity.

However, the new system will provide MPI faster (daily) access to catch and location data,
coupled with electronic monitoring, which will provide greater opportunity to target compliance
risk, and as a consequence further reduce the potential for unreported catch and area
misreporting.

4.4.8 Monitoring of Performance

The Annual Review Report for Deepwater Fisheries provides a record of the annual reviews
of the fisheries, including ling.

Part 1 of the Annual Review Report describes the progress that has been made towards
meeting the five-year management priorities set out in the Annual Operational Plan.
Achievement of these annual management priorities aims to contribute towards meeting the
five year, high level Management Objectives and Operational Objectives set out in Part 1 of
the National Deepwater Plan.

Part 2 of the Annual Review Report provides detail on MPI work that is relevant to deepwater
fisheries management and is planned by financial year. It includes the planning and
contracting of fisheries and conservation research projects, planning observer coverage on
the deepwater fleet and the cost recovery regime. Progress made during the financial year is
detailed.

Part 3 of the Annual Review Report reports on the combined environmental impacts of
deepwater fishing, and on the deepwater fleet’s adherence to the non-regulatory management
measures that were in place for the fishing year.

The Annual Operational Plan is reviewed annually and reported in the Annual Review Report.
MPI conducts an extensive review of the performance of the deepwater fisheries that
incorporates consultations with industry and other stakeholders. Parts of the management
system, specifically science and enforcement, undergo external review.

MPI’s Aquatic Environment Biodiversity Annual Review and Fisheries Assessment Plenary
reports also provide comprehensive annual performance reports.

In 2018, MPI completed an external review of the Deepwater Fisheries Management
conducted by Independent Quality Assurance New Zealand (IQANZ 2018). The review
covered the relevant parts of fishery management described in CR v1.3 GCB4.11 and
concluded that there was an appropriate management system in place for the ongoing
sustainable management of the fisheries.
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5 Evaluation Procedure

5.1 Harmonised fishery assessment

The MSC has detailed an approach to addressing the assessment of overlapping fisheries,
where ‘overlapping fisheries’ are defined as “Two or more fisheries which require assessment
of some, or all, of the same aspects of MSC Principles 1, 2 and/or 3 within their respective
units of certification” (MSC 2013).

The MSC specifies the following (MSC 2013):

“Cl3.2.3 CABs shall coordinate their assessments where a fishery under assessment overlaps
with a certified fishery to make sure that key assessment products and outcomes are
harmonised.

CI3.2.3.1 Where an assessment overlaps with a certified fishery or fishery in
assessment that a CAB has already scored, the team shall base their assessment on
the rationale and scores detailed for the previously scored fishery.

ClI3.2.3.2 To achieve harmonisation, CABs shall undertake the following key activities:
a. The use of complementary assessment trees.
b. The sharing of fishery information.
c. The achievement of consistent conclusions with respect to evaluation,
scoring and conditions.

Cl13.2.3.3 The team shall explain and justify any difference in the scores in the scoring
rationale for relevant PIs.”

The New Zealand Ling Longline Fishery overlaps with other MSC certified fishery in terms of:

« Principle 1 - The New Zealand Hoki, Hake and Ling Trawl Fishery*

» Principle 3 - The New Zealand Hoki, Hake and Ling Trawl Fishery
- The New Zealand Southern Blue Whiting Trawl Fishery?
- The New Zealand Orange Roughy Fisheries®

The New Zealand Hoki, Hake and Ling Trawl Fishery is being re-assessed at the same time
as the New Zealand Ling Longline Fishery and by the same assessment team. In so doing,
the Principle 1 ling component of both fisheries has been harmonised and so the outcomes
are the same.

The “Governance and Policy” component of Principle 3 (the Pls pre-fixed with 3.1), i.e.
focusing on the high-level context of the fishery management system within the UoAs are the
same for all the MSC certified and “in re-assessment” fisheries and have been harmonised.
The “Fishery specific management system” (the Pls pre-fixed with 3.2) are not usually subject
to harmonisation owing to their fishery specific nature, however, in this instance, as part of
harmonizing their assessments and audits of the New Zealand MSC-certified deep water
fisheries (hoki, hake, ling, and southern blue whiting — Acoura, and orange roughy — MRAG
Americas) both CABs discussed the findings of the Independent Quality Assurance Review
Report Deepwater Fisheries Management conducted by Independent Quality Assurance New
Zealand for MPI. The teams agreed that the Review met the requirements of Pl 3.2.5 scoring
issue b (CR v1.3). The agreed scoring rationale is presented in Appendix 1 in the Evaluation
Table for Pl 3.2.5 - Management Performance Evaluation.

1 https://ffisheries.msc.org/en/fisheries/new-zealand-eez-ling-trawl-and-longline/ @ @assessments
2 https:/fisheries.msc.org/en/fisheries/new-zealand-southern-blue-whiting-trawl/ @ @assessments
3 https://fisheries.msc.org/en/fisheries/new-zealand-orange-roughy/@ @assessments
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5.2 Previous assessments

The New Zealand Ling Longline Fishery has previously been assessed and was certified
against the MSC standard on 16™ September 2014.

Since 2014, there have been a number of improvements in the management of the fishery:

Monitoring of observed seabird interactions with the offshore (large vessels) and inshore
(small vessels) ling longline fishery is now part of the MPI observer reporting protocol and
produced a report on the nature and extent of seabird interactions in the longline fishery.
Observer coverage in the offshore and inshore fleets has been increased with target levels for
the two fleets (25% and 15% respectively). MPI have also developed and implemented a risk
assessment modeling approach in order to understand seabird-fishery interactions when data
are less than comprehensive.

The client group has appointed an Environmental Liaison Officer who has, among other things,
conducted a programme of directed outreach and training and developed and implemented
vessel management operational plans and a code of conduct with respect to mitigating
interactions with seabirds. The operational plans are audited and monitored by MPI.

The strong communication and ongoing liaison between the client, Deepwater Group (DWG),
and their operators is an important factor.

There is a partnership approach to fisheries management between the DWG and the Ministry
for Primary Industries, underpinned by a Memorandum of Understanding. The two parties
have developed a single joint-management framework with agreed strategic and operational
priorities and workplans.

The relationship between the DWG and eNGOs has improved during the period of certification.
A key factor to this has been the improved transparency to information and management of
the fishery by the DWG.

Through the Environmental Engagement Forum, MPI engages with stakeholders including
eNGOs on environmental issues relating to management of deepwater fisheries.
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Table 22. Summary of Previous Assessment Conditions

Condition Pl Year Justification*
closed
The client is required to demonstrate that the direct Additional observer days were allocated by MPI to the inshore fleet within
effects of <34 m longline vessels (not targeting bluenose 2.3.1 | Year 2 | the fishery.
or snapper) are highly unlikely to create unacceptable Deepwater Group (DWG) appointed an Environmental Liaison Officer
impacts to ETP bird species. who, among other things, conducted a programme of directed outreach

and training and developed and implemented vessel management
operational plans and a code of conduct with respect to mitigating
interactions with seabirds. The operational plans are audited and
monitored by MPI.

A report was presented on the nature and extent of seabird interactions in
the longline fisheries, including a time series of estimated annual captures
by bird species and fishery (DWG 2015a). Baker & Hamilton (2016)
conducted Population Viability Analyses (PVA) of the nine seabird species
considered to be most at-risk from the <34 m ling longline fishery,
modelling the total annual potential fatalities (APFs) from the fishery
(aggregated) as ‘incidental mortality’ distributed equally between adult
males and females. Their results showed: The risk posed by the <34 m
fleet to the populations of seven of the nine seabird species considered
fishery is responsible for the majority of species-level risk, but only a minor
proportion of species-level risk (11%) is attributable to the <34m ling
longline fishery.

Taking the results from Baker & Hamilton (2016), the results of the risk
assessment modeling undertaken by Richard & Abraham (2015a) were
examined. Their results indicated that mean APFs for Salvin’s and
Chatham albatrosses associated with the combined small vessel and
large vessel ling bottom longline fisheries are substantially below the
estimated mean PBRs for these two populations and are less than the
Overall, the evidence provided demonstrates that the ling bottom longline
fishery is highly unlikely to create unacceptable impacts to ETP bird
species. As such, the ling longline fishery now meets the SG80 level of
performance.

4 Taken from second annual audit report: https:/fisheries.msc.org/en/fisheries/new-zealand-eez-ling-trawl-and-longline/ @ @assessments
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Condition PI Year Justification*
closed
The client is required to demonstrate that there is a The strategy developed by the client and MPI included:
strategy in place for managing the inshore longline fishery | 2.3.2 | Year 2 | The development and publication of updated bottom longline operational
component’s impact on ETP species, including measures procedures for seabirds and sharks (DWG 2016), which defines:
to minimise mortality, which is designed to be highly likely o Purpose and objectives

Legislative framework

Vessel owner and operator responsibilities

Risks to seabirds associated with the fishery

Mandatory mitigation measures to minimise seabird interactions

and best practice operational guidelines (i.e., tori line use,

weighted line use, offal disposal requirements)

o Additional mitigation measures (i.e., use of partially-thawed bait,
reduced use of lights during shooting, use of mitigation during
hauling)

o Seabird handling and release recommendations

o Statutory reporting requirements

o Trigger thresholds for reporting unusual seabird capture events to
DWG

o ‘Ten Commandments’ for minimising interactions with seabirds
(to be displayed on the bridge of every vessel)

o Requirements for shark landing or release.

to achieve national and international requirements for the
protection of ETP species.

O O O O

o Appointment of a DWG Environmental Liaison Officer, with

responsibility to:

o Compile a comprehensive list of vessels, owners and operational
parameters

o Visit vessels in port to issue identified ling bottom longline vessels
with documentation including MPI's bottom longline regulations,
the operational procedures and the ‘Ten Commandments’

o Brief owners and operators on best practice for seabird impact
mitigation

o Test tori line designs and materials, and provide samples of the
latest materials

¢ Increased levels of observer coverage 2016/17

Overall, the approach taken to understand and manage the effect of the
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Condition PI Year Justification*
closed

ling bottom longline fishery on ETP species, and specifically seabirds, fully
meets the MSC definition of a ‘strategy’ — the interactions have been
characterised and quantified, impacts are being minimised, and review
processes feed findings back in to the management of the fishery. In
summary, the strategy is clearly designed to be highly likely to achieve
national and international requirements for the protection of ETP species,
and so the ling longline fishery now meets the SG80 level of performance.

The client is required to demonstrate that information is MPI has committed to this increased level of observer coverage until
sufficient to measure trends and support a full strategyto | 2.3.3 | Year 2 | remote monitoring options (i.e., CCTV) have been trialed and
manage impacts on ETP species. demonstrated to be effective, with tests of cameras for monitoring seabird

bycatch having started in the snapper bottom longline fishery. The
increased level of observers is intended to ensure observer coverage is
more representative of the fishery. Furthermore, in order to understand
seabird-fishery interactions when data are less than comprehensive, MPI
has developed and is using a risk assessment process to consider risk in
a conservative way. This risk assessment process is detailed against
Condition 1, but it is also noted that further work is being undertaken by
MPI in collaboration with DOC to understand New Zealand fishery
interactions with seabirds, using a new risk assessment modeling
approach that will allow the impact of fisheries alone or in combination to
be determined. This new model, based on several years of work and
iterations through MPI Working Group reviews is in an advanced state of
development, and should be operationalised in early 2017 (MPI, pers.
comm., Nov 2016).

Overall, and although the available information on seabird bycatch can
always be improved when observer coverage is less than 100%, the
information available is sufficient to measure trends and support a full
strategy to manage impacts on ETP species. As such, the ling longline
fishery now meets the SG80 level of performance.
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5.3 Assessment Methodologies

This re-assessment of the New Zealand Ling Longline Fishery has been carried out using the
MSC Certification Requirements version 1.3 and version 1 of the MSC Reduced Re-
Assessment Reporting Template.

No changes were made to the Appendix 1 evaluation tables.
5.4 Evaluation Processes & Techniques

541 Site Visit

The site visit took place in Wellington, New Zealand, between 17" and 21 July 2016.
Meetings were held at the Seafood New Zealand Offices, Eagle Technology House, 135
Victoria Street, Wellington. The following tables provide the site visit itinerary:

Table 23. Site visit itinerary.
Assessment team meeting

Date Participant Organisation
16" July 2016 Paul Knapman Acoura
Bob O’Boyle Acoura
Rob Blyth Skyrme Acoura
Jo Akroyd Acoura
Opening meeting
Date Participant Organisation
17" July 2016 Paul Knapman Acoura
Bob O’Boyle Acoura
Rob Blyth Skyrme Acoura
Jo Akroyd Acoura
George Clement DWG
Sharleen Gargiulo DWG
Geoff Tingley Gingerfish - consultant to DWG
Tiffany Bock MPI
Bill Holden MSC

Meeting with NIWA & MPI

Date Participant Organisation
18" July 2016 Paul Knapman Acoura
Bob O’Boyle Acoura
Rob Blyth Skyrme Acoura
Jo Akroyd Acoura
Rosemary Hurst NIWA
Andy McKenzie NIWA
Richard O’Driscoll NIWA
Peter Horn NIWA
Lyndsey Holland MPI
Tiffany Bock MPI
George Clement DWG
Sharleen Gargiulo DWG
Richard Wells DWG
Geoff Tingley Gingerfish - consultant to DWG
Bill Holden MSC

| Meeting with NIWA & MPI |
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Date Participant Organisation
19" July 2016 Paul Knapman Acoura
Bob O’Boyle Acoura
Rob Blyth Skyrme Acoura
Jo Akroyd Acoura
Jim Roberts NIWA
Owen Anderson NIWA
Greg Lydon MPI
Ben Sharp MPI
Lyndsey Holland MPI
Jen Matthews MPI
Nathan Walker MPI
Tiffany Bock MPI
George Clement DWG
Sharleen Gargiulo DWG
Richard Wells DWG
Geoff Tingley Gingerfish - consultant to DWG
Bill Holden MSC
Meeting with MPI
Date Participant Organisation
20" July 2016 Paul Knapman Acoura
Bob O’Boyle Acoura
Rob Blyth Skyrme Acoura
Jo Akroyd Acoura
Lyndsey Holland MPI
Rob Tinkler MPI
Tiffany Bock MPI
George Clement DWG
Sharleen Gargiulo DWG

Geoff Tingley Gingerfish - consultant to DWG
Bill Holden MSC

Meeting with MPI

Date Participant Organisation

215 July 2016 Paul Knapman Acoura
Bob O’Boyle Acoura
Rob Blyth Skyrme Acoura
Jo Akroyd Acoura
Gary Orr MPI
Simon McDonald MPI
Tiffany Bock MPI
Sharleen Gargiulo DWG
Geoff Tingley Gingerfish - consultant to DWG
Bill Holden MSC

Meeting with Forest & Bird — via Skype

Date Participant Organisation
21° July 2016 Paul Knapman Acoura
Bob O’Boyle Acoura
Rob Blyth Skyrme Acoura
Jo Akroyd Acoura
Karen Baird Forest & Bird
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54.2 Consultations

A total of 21 stakeholder organisations and individuals having relevant interest in the
assessment were identified and consulted during this re-assessment process. The interest of
others was solicited through the postings on the MSC website.

Table 23 above shows the people that participated in the site visit. As well as speaking with
the assessment team Forest and Bird followed up with a written submission. This is appended
at Appendix 4. Stakeholder Submissions.

5.4.3 Evaluation Techniques

Several sources of information provided the basis of the conclusions of this assessment,
including a review of information and references provided by the client prior to the site visit,
information and data sourced during site visit meetings held with stakeholders involved with
the fishery, and review of literature and information provided following site visit meetings.

The MSC Principles and Criteria set out the requirements for sustainable fishing. These
Principles and Criteria have subsequently been used to develop a standardized, default
assessment tree (within the MSC Certification Requirements), including Performance
Indicators (Pls) and Scoring Issues (Sls), by the MSC and its advisory boards, which have
been used in the assessment of this fishery.

Each SI may be scored at three scoring guideposts (SGs), which define the level of
performance that is required to achieve 100, 80 (the passing score), and 60 scores; 100
represents a theoretically ideal level of performance and 60 a measurable shortfall. If a fishery
does not meet the minimum SG 60 level of performance for any Sl, the fishery would fail its
assessment.

For each PI, the performance of the fishery is evaluated, and a score issued. In order for the
fishery to achieve certification, an overall weighted average score of 80 is necessary for each
of the three Principles and no Sl should score less than 60. Scores are issued using a
minimum increment of five. Average scores for each Principle are rounded to one decimal
place.

Following the review and synthesis of information available, the assessment team discussed
each individual S| to assess whether the evidence is present to assess the level of
performance that the fishery achieved. Justification of the scoring is provided in the scoring
table presented in Appendix 1. Scores were agreed by consensus between the assessment
team.

The elements that were scored for each Pl under Principle 1 and 2 are listed in the tables
below. Scores allocated for each Pl were entered into the MSC Fishery Assessment Scoring
Worksheet in order to attain the overall Principle scores; these scores are shown in Section 7
of this report.

With respect to scoring, it is noted that some ‘elements’ were assessed as comprising several
species or groups. For example, ‘minor retained species’ were assessed as one group
because it includes 15 species in 60 separate management units, and ‘protected corals’
contain four separate groups (black corals, Gorgonian corals, stony corals and hydro corals).
Scoring was undertaken on this basis for these groups as it would be impractical to separate
them for the purposes of the assessment. Scoring was based on the least well-performing
part of the element where grouping was undertaken.

Table 24. Scoring elements for UoC 1 and UoC 2
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Scoring elements Main /| Data-deficient
Component Minor | (Yes or No)
P1 — Target species Ling (Genypterus blacodes) N/A N
P2 — Retained species | Jack mackerel (JMAs 3, 4) (T. declivis / T.murphyi) Main N
Ribaldo (RIB 3 & 4) (Mora moro) Main N
Shovelnose spiny dogfish (Deania calcea) Main N
16 Minor species (various stocks) Minor N
P2 — By catch species | Spiny dogfish (Squalus acanthias) Main N
9 Minor species (various stocks) Minor N
P2 — ETP species Protected coral species N/A N
Marine mammals N/A N
Seabirds N/A N
P2 — Habitat Upper slope and mid-depth muddy sediments Main N
P2 — Ecosystem Trophic structure and function of the New Zealand Main N
deepwater ecosystem
Table 25. Scoring elements for UoC 3 and UoC 4
Scoring elements Main /| Data-deficient
Component Minor | (Yes or No)
P1 — Target species Ling (Genypterus blacodes) N/A N
P2 — Retained species | Jack mackerel (JMAs 3, 4) (T. declivis / T.murphyi) Main N
Ribaldo (RIB 5 & 6) (Mora moro) Main N
Shovelnose spiny dogfish (Deania calcea) Main N
16 Minor species (various stocks) Minor N
P2 — By catch species | Spiny dogdfish (Squalus acanthias) Main N
9 Minor species (various stocks) Minor N
P2 — ETP species Protected coral species N/A N
Marine mammals N/A N
Seabirds N/A N
P2 — Habitat Upper slope and mid-depth muddy sediments Main N
P2 — Ecosystem Trophic structure and function of the New Zealand Main N
deepwater ecosystem
Table 26. Scoring elements for UoC 5
Scoring elements Main /| Data-deficient
Component Minor | (Yes or No)
P1 — Target species Ling (Genypterus blacodes) N/A N
P2 — Retained species | Jack mackerel (JMAs 3, 4) (T. declivis / T.murphyi) Main N
Ribaldo (RIB 7, 8 & 9) (Mora moro) Main N
Shovelnose spiny dogfish (Deania calcea) Main N
16 Minor species (various stocks) Minor N
P2 — By catch species | Spiny dogfish (Squalus acanthias) Main N
9 Minor species (various stocks) Minor N
P2 — ETP species Protected coral species N/A N
Marine mammals N/A N
Seabirds N/A N
P2 — Habitat Upper slope and mid-depth muddy sediments Main N
P2 — Ecosystem grophic structure and function of the New Zealand Main N
eepwater ecosystem

Page 81 of 269

Acoura Marine Full Assessment Template per MSC V2.0 02/12/2015

*Acouro



Acoura Marine

Final Report WWW, AcCoura.com
New Zealand ling longline

6 Traceability

6.1 Eligibility Date

The fishery has a valid MSC certificate. The certificate expiry date for the fishery is 15"
September 2019.

6.2 Traceability Within the Fishery

Existing fisheries management requirements include the clear identification of species,
quantity, fishing method and area of capture by all vessels landing fish from the fishery. All
catches are reported in logbooks and in catch and effort landing returns. On-board observer
coverage also monitors, cross checks and verifies catches and landings with the vessels
logbook.

Cross referencing of VMS data with logbooks, observer and aerial and at-sea surveillance
reports also ensures that fish is reported from the correct area of capture. All landings are
monitored by a dockside monitoring programme. Vessels have to advise MPI before landing
and maybe subject to monitoring by enforcement officers.

Table 27. The ports of landing where ling were landed in 2015/16. (pers. comm. T Bock, MPI)

Ling
Nelson
Timaru
Dunedin
Bluff
Lyttelton
Greymouth
Napier
Jackson Bay
Picton
Wellington
Westport
Kaikoura
Careys Bay
Christchurch
Waitangi
South Bay

6.2.1 Tracking and Tracing

Clear traceability and tracking is already in place, there are procedures and audits are
regularly carried out. Procedures that are in place include, “when fish product is brought on to
a factory site that is not from a MSC fishery or not from a site with a chain of custody
certification for (a) reprocessing, or (b) future sale, it must be brought on to inventory with the
appropriate quality status and a logistic status. The narrative will read, “Not MSC certified”.
This will prevent its movement without proper control.” (DWG, Quality Manual).

If a vessel were fishing outside the UoC there are systems in place to record that fact. All
factory trawlers in New Zealand are operating under New Zealand Food Safety Authority
(NZFSA) and New Zealand Fisheries Act rules and regulations. As such they are required to
both land all catch of QMS species (such as ling) and ensure that any fish that will not be fit
for human consumption, e.g. through damage or accidental contamination, is not able to be
inadvertently sold into market. This drives the need for all vessels to be able to mark, ‘ring-
fence’ and inventory product or products on a regular basis. This is coupled with the fact that
all vessels produce a wide range of species and products, all of which are needed to be
marked by date, area of capture and numerous other information, and able to be sorted on
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arrival in port and inventoried for market and export purposes. Both physical and electronic
inventory management is inherent in the systems that these vessels operate

6.2.2 Vessels Fishing Outside the UoCs

New Zealand vessels do not fish for ling outside New Zealand’s EEZ. The processes and
procedures for reporting and landing fish in New Zealand will ensure that ling caught in
geographic area LIN2 (lower east coast North Island and Cook Straight) are never sold as
MSC-certified.

6.2.3 At Sea Processing

At-sea processing occurs on all the major factory ships participating in this fishery. At-sea
processing includes the sorting, heading and gutting, filleting, freezing, and packaging of ling.

There are two levels of process technology in the fleet:

1. Fully integrated weighing labelling systems which barcode every carton on production
andstzbefore storage in the ship’s hold. This data is downloaded on arrival, reconciled
on landing figures and thus final inventory is arrived at. This system allows the tagging
of product lines which is non-certified so that it is barcoded as non-certified and
trackable and separable ever after simply by scanning. Onshore systems in load-out

2. The rest of the fleet practice standard practice where all product (by carton) is labelled
as per MPI and NZFSA requirements. The outer markings are used to separate and

el

Under MPI regulations every container in which fish is packaged on a licensed fish receiver’s
premise shall be marked with species name, date, licensed fish receivers name, processed
state, area fished. Therefore, the risk of substitution is considered to be well managed and
therefore negligible.

6.2.4  Transhipping

Transhipping is rare and has not occurred in the fishery in recent years (pers. comm. Richard
Wells). However, if it did occur there is legislation in place to ensure the potential traceability
risks associated with any transhipping are minimal.

Section 110, of the Fisheries Act states:

Fish taken in New Zealand fisheries waters must be landed in New Zealand—

(1) No person shall land, at any place outside New Zealand, any fish... taken in New
Zealand fisheries waters unless... has the prior approval of the chief executive and is in
accordance with any conditions imposed... .

(2) For the purposes of subsection (1) of this section, fish, aquatic life, or seaweed shall be
deemed to have been landed at a place outside New Zealand if—

(a) It is transported beyond the outer limits of the exclusive economic zone by the vessel that
took it; or

(b) It is taken... and transferred to a vessel and then transported... beyond the outer limits of
the exclusive economic zone without having been lawfully purchased or acquired by a
licensed fish receiver in New Zealand before transportation; or

(c) Itis transhipped... to another vessel.

(3) The conditions that may be imposed on any approval granted under subsection (1) of this
section include conditions relating to one or more of the following: -
(@) The vessel that will take the fish, aquatic life, or seaweed: i’

=2
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(b) Any vessel, which will receive the fish, aquatic life, or seaweed: &’
(c) The manner and conditions under which the storage, transportation,
transhipment, recording, i&feporting, landing, and disposal of the fish, aquatic

life, or seaweed will take place.

If transhipment were to take place then traceability is not compromised due to checks including
records and labelling, that is in place.

6.2.5 Eligibility to Enter Further Chains of Custody

The scope of this certification ends at the points of landing. Downstream certification of the
product would require appropriate certification of storage and handling facilities at these
locations.

In order for subsequent links in the distribution chain to be able to use the MSC logo longline
ling products must enter into a separate chain of custody certification from the point of landing
forward.

The subsequent links must be able to prove that they can trace ling products back to the
permitted vessels which landed the product.

The main points of landing for this fishery are all major New Zealand ports (see Table 27).
The assessment team has determined that within the fishery the systems in place for tracking
and tracing are sufficient and fish and fish products from the fishery may enter into further
certified chains of custody and be eligible to carry the MSC ecolabel.

The eligible parties to use the fisheries certificate are shareholders of the Deepwater Group.
DWG represents quota owners who own the majority (~90%) of the allowable catch for each
of the UoCs. Anyone who owns ling quota has the opportunity to become a DWG shareholder.
Those not a part of the DWG are required to have a certificate sharing agreement.

The following table summarises traceability factors within the fishery.

Table 28. Traceability factors within the fishery:

Traceability Factor Description of risk factor, if present.

Potential for non-certified gear/s to be used | The only other gear used to catch ling is trawl. The DWG
within the fishery ling trawl fishery is currently MSC certified and is subject
to a separate MSC re-assessment. The at sea tracking
and tracing systems described above ensure that the
potential for non-certified gears to be used within the
fishery to be negligible.

Potential for vessels from the UoC to fish There is a possibility that vessels could fish in LIN 2 — an
outside the UoC or in different geographical | area not covered by this assessment, however, vessels
areas (on the same trips or different trips) are legally obliged to report which area the fish has been
caught from. It is very unlikely in that fishing will take place
in LIN 1 given geographical (i.e. distance) constraints. All
vessels are equipped with VMS, there is a high level of
observer coverage, and there is extensive record keeping
required to verify this.

Potential for vessels outside of the UoC or | DWG represents quota owners who own the majority
client group fishing the same stock (~90%) of the allowable catch for each of the UoCs. For
those not a part of the DWG, they are required to have a
certificate sharing agreement.
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Traceability Factor

Description of risk factor, if present.

Risks of mixing between certified and non-
certified catch during storage, transport, or
handling activities (including transport at
sea and on land, points of landing, and
sales at auction)

Where there is potential for mixing, these risks are
managed by the operators who have their own protocols
in place to separate these catches. They are legally
required to record in catch and effort logbooks catch
weight by position, and method, as well as on the official
catch landing form. Further, the operators have their own
internal reporting systems that record the date and time of
fishing activities against the packaged product (if
processed).

Risks of mixing between certified and non-
certified catch during processing activities
(at-sea and/or before subsequent Chain of
Custody)

See above.

Risks of mixing between certified and non-
certified catch during transhipment

No transhipments have occurred in New Zealand waters
in recent years and any transhipment requires the
presence of fisheries officers or government observers.

Any other risks of substitution between fish
from the UoC (certified catch) and fish from
outside this unit (non-certified catch) before
subsequent Chain of Custody is required

No additional risks were identified. There are relatively
small gains but big penalties, which provides sufficient
incentive to comply with regulations.

New Zealand’s geographic isolation means all fish is New
Zealand caught, and there is aerial surveillance to monitor
that there is no unreported and unlicensed fishing (i.e. I[UU
incursions into the New Zealand EEZ) occurring.

6.3 Eligibility of Inseparable or Practicably Inseparable (IPI) stock(s) to Enter

Further Chains of Custody
There are no IPI stocks in the fishery.
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7.1 Principle Level Scores
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The preliminary scores for the three Principles for each UoC and the scores for the thirty
Performance Indicators that were scored are provided below:

Table 29. Principle scores for UoCs 1, 2, 3, 4, and 5

UoCs 1-5
Principle Score
Principle 1 — Target Species 90.6
Principle 2 — Ecosystem 86.0
Principle 3 — Management System 97.3

7.2 Summary of Scores

Table 30: Performance Indicator scores UoCs 1, 2, 3, 4 and 5

Principle Component Performance Indicator (PI) Score
1.1.1 Stock status 100
1 Outcome 1.1.2 Reference points 80
1.1.3 Stock rebuilding n/a
1.2.1 Harvest strategy 95
Management 1.2.2 Harvest pontrol rulgs & tools 90
1.2.3 Information & monitoring 90
1.2.4 Assessment of stock status 90
2.1.1 Outcome 85
2 Retained species 2.1.2 Management 85
2.1.3 Information 80
221 Outcome 80
Bycatch species 2.2.2 Management 80
2.2.3 Information 80
23.1 Outcome 90
ETP species 2.3.2 Management 95
2.3.3 Information 80
24.1 Outcome 100
Habitats 2.4.2 Management 95
2.4.3 Information 80
25.1 Outcome 80
Ecosystem 25.2 Management 90
2.5.3 Information 90
3.1.1 Legal & customary framework 100
3 Governance and policy 3.1.2 Consultation, roles & responsibilities 100
3.1.3 Long term objectives 100
3.14 Incentives for sustainable fishing 90
3.2.1 Fishery specific objectives 100
] - 3.2.2 Decision making processes 95
Fishery specific 3.2.3 Compliance & enforcement 100
management system
3.24 Research plan 100
3.2.5 Management performance evaluation 90

7.3 Summary of Conditions

All Pls scored > 80 and so the fishery has no conditions of certification.
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7.4 Recommendations

1) PI 2.1.3, Sla. A recommendation is set that information is collected annually to
determine the quantities and sources of bait species used in the fishery. This
information should be retained and reported routinely at annual surveillance audits of
the fishery.

2) Pl 2.3.3, Sla. A recommendation is set that a review of the data available from the
increased observer coverage of the 2016/17 season is conducted at the earliest
possible opportunity, to update the understanding of the fishery with respect to ETP
species interactions.

7.5 Determination, Formal Conclusion and Agreement

Following this assessment team’s work, and review by stakeholders and peer-reviewers, the
determination will be presented to Acoura’s decision making entity that this fishery has passed its
assessment and should be certified.

The report shall include a formal statement as to the certification action taken by the CAB'’s
official decision-makers in response to the Determination recommendation.
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Appendix 1. Performance Indicator Scores and Rationales

Evaluation Table for Pl 1.1.1 — Stock status

The stock is at a level which maintains high productivity and has a low
PI 1.1.1 L . o
probability of recruitment overfishing
Scoring Issue SG 60 SG 80 SG 100
a Stock status relative to recruitment impairment
Guidepost Itis likely that the Itis highly likely that the | There is a high degree of
stock is above the stock is above the PRI. certainty that the stock is
point where above the PRI.
recruitment would
be impaired (PRI).
LIN3& 4 Y Y Y
Met?
LIN5& 6 Y Y Y
Met?
LIN 7WC Y Y Y
Met?
Justification | LIN 3 & 4: The most recent assessment (2015) estimates that 2014 spawning
stock biomass is well above the limit reference point (20% Bo) with the lower
95% credible interval for the most pessimistic (longline) model exceeding the
limit reference point (95% CI 30 - 51 Bo). Projections from the base case
model suggest that biomass will remain the same at current catch levels until
at least 2019. Sla meets SG60, 80 and 100.
LIN 5 & 6: The most recent assessment (2015) estimates that 2014 spawning
stock biomass is well above the limit reference point (20% Bo) with the lower
95% credible interval for the most pessimistic (base case) model exceeding
the limit reference point (95% CI 69 — 103% Bo). Projections from the base
case model suggest that biomass will remain the same at current catch levels
until at least 2019. Sla meets SG60, 80 and SG100.
LIN 7WC: The most recent assessment (2017) estimates that 2017 spawning
stock biomass is well above the limit reference point (20% Bo) with the lower
95% credible interval for the most pessimistic (lognormal CPUE & M = 0.18)
model exceeding the limit reference point (95% CI 39 - 74% Bo). Projections
from all models at similar to recent catch suggest that biomass will remain the
same at current catch levels until at least 2022. Sla meets SG60, 80 and
SG100.
b Stock status in relation to achievement of MSY
Guidepost The stock is at or There is a high degree of
fluctuating around a level | certainty that the stock
consistent with MSY. has been fluctuating
around a level consistent
with MSY or has been
above this level over
recent years.
LIN3 & 4 Y Y
Met?
LIN5& 6 Y Y
Met?
LIN 7WC Y Y
Met?
Justification | LIN 3 & 4: The fishery is managed so that projections based on a fixed TACC
indicate a low probability of stock biomass falling below limit reference point
(20% Bo) and fluctuating around the target reference point (40% Bo).
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PI 1.1.1

The stock is at a level which maintains high productivity and has a low
probability of recruitment overfishing

Scoring Issue SG 60 SG 80 SG 100

Recruitment since the early 1990s has been fluctuating slightly around the
long-term average. Biomass declined from virgin levels in the 1970s — 1980s
but never dipped below the 40% Bo target. Since the early 2000s, biomass
has modestly increased and has remained above the target. The most recent
assessment (2015) estimates that the lower 95% credible interval of 2014
biomass (57% Bo) for the base case model exceeds the target reference
point (95% CI 45 - 71% Bo) and very likely (> 90%) to be above the target.
Projections of the base case model to 2019 based on catch similar to recent
levels (3,564 t) indicate that Bzois is expected to be 59% Bo (95% CI 45 —
75% Bo). SIb meets SG60, SG80 and SG100.

LIN 5 & 6: The fishery is managed so that projections based on a fixed TACC
indicate a low probability of stock biomass falling below limit reference point
(20% Bo) and fluctuating around the target reference point (40% Bo).
Recruitment was generally weak during 1982 - 1992, strong during 1993 -
1996, and has been average since then. Biomass has declined modestly
from virgin levels over the long-term but has never dropped below the 40% Bo
target. Since the early 2000s, biomass has modestly increased. The most
recent assessment (2015) estimates that the lower 95% credible interval of
2014 biomass (86% Bo) for the base case model exceeds the target
reference point (95% CI 69 - 103% Bo) and virtually certain (> 99%) to be
above the target. Projections of the base case model to 2019 based on catch
similar to recent levels (5,700 t) indicate that Bzo19 is expected to be 91% Bo
(95% CI 69-118% Bo). Slb meets SG60, SG80 and SG100.

LIN 7WC: The fishery is managed so that projections based on a fixed TACC
indicate a low probability of stock biomass falling below limit reference point
(20% Bo) and fluctuating around the target reference point (40% Bo).
Recruitment was strong in 1990 and for several years since 2001. Median
biomass has declined from virgin levels over the long-term but has never
dropped below the 40% Bo target. The most recent assessment (2017)
estimates that the lower 95% credible interval of 2017 biomass (79% Bo) for
the Combined CPUE and sensitivity models generally exceeds is or is close
to the target reference point (39 — 61% Bo) and very likely (Pr>90%) to be at
or above the target. Projections of all models to 2022 based on catch similar
to recent levels (about 3,000 t) indicate that biomass is likely to remain the
same with B2o22 expected to range 54 — 79% Bo. Slb meets SG60, SG80 and
SG100.

References MPI (2017a)

Stock Status relative to Reference Points

Type of VEIIE G Current stock status relative to reference

. reference .
reference point . point
point

Reference point Spawning 20% Bo LIN 3 & 4: B2o19 (Base); 51% Bo (2.6 x soft
used in scoring Biomass Soft limit)

stock relative to Limit LIN 5 & 6: B2o19 (Base); 91% Bo (4.6 x soft
PRI (Sla) limit)

LIN 7WC: B2o17 (COM); 79% Bo (4 x soft limit)
Reference point Spawning 40% Bo LIN 3 & 4: B2o1s (Base); 51% Bo (1.3 x target)
used in scoring Biomass Target LIN 5 & 6: B2o1s (Base); 91% Bo (2.3 x target)
stock relative to (proxy Bwsy) LIN 7WC B2o17 (COM); 79% Bo (2 x target)
MSY (Slb)

LINS OVERALL PERFORMANCE INDICATOR SCORE: 100
LIN4 OVERALL PERFORMANCE INDICATOR SCORE: 100
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The stock is at a level which maintains high productivity and has a low

PI 111 probability of recruitment overfishing

Scoring Issue SG 60 SG 80 SG 100

LIN5 OVERALL PERFORMANCE INDICATOR SCORE: 100
LIN6 OVERALL PERFORMANCE INDICATOR SCORE: 100
LIN7 OVERALL PERFORMANCE INDICATOR SCORE: 100

CONDITION NUMBER (if relevant):
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Evaluation Table for Pl 1.1.2 — Reference Points

Pl 1.1.2 Limit and target reference points are appropriate for the stock
SI SG 60 SG 80 SG 100

a Generic limit and target | Reference points are
reference points are appropriate for the stock
based on justifiable and | and can be estimated.
reasonable practice
appropriate for the
species category.

Y Y

All reference points are based on estimates of the unexploited biomass (Bo) and are
based on review and consideration of the estimation of proxy reference points
elsewhere in the world. The New Zealand Harvest Strategy Standard (HSS) outlines
the theoretical and biological basis of the reference points. The limit reference point
on which this assessment is based (the soft limit of 20% Bo) is 50% of the
Management Target (40% Bo). Both the soft limit and the 