A BETTER

Actions and Commitments in support of the Sustainable Development Goals



LiFE BELow WATER

Successtul science-based fisheries management
in the South Pacific

Dr. Sebastian Rodriguez Alfaro, Executive Secretary; Osvaldo Urrutia S., Chairperson,
South Pacific Regional Fisheries Management Organisation (SPRFMO)

he resurrection of jack mackerel fisheries in the

I South Pacific, following a virtual collapse in the

mid-2000s, is a success story that demonstrates how

efficient fisheries management is underpinned by science-
based decisions.

The story began in 2006, when participating states in a series
of international consultations established a regional fisheries
management organization in which effective conservation and
management measures are based on the best scientific informa-
tion available, together with the application of a precautionary
and ecosystem approach to fisheries management.

The Chilean jack mackerel (Trachurus murphyi, Nichols
1920) is widespread throughout the South Pacific, chiefly
along the shelf and oceanic waters adjacent to Ecuador, Peru
and Chile, as well as the Subtropical Convergence Zone, in
what has been described as the “jack mackerel belt”, stretch-
ing from the coasts of Chile to New Zealand within a 35° to
50° S variable band across the Pacific.

In the mid-1980s, owing to large recruitment influxes, the
jack mackerel stock size reached approximately 14 million
tonnes of spawning biomass, one of largest fish stocks in the
world, sustaining catches up to 5 million tonnes per year
until the mid-1990s. However, due to the large fishing fleets
operating in the area in combination with low recruitment,
the stock size began to diminish and, by the mid-2000s, the
stocks were badly overfished and heading for collapse. A
population once estimated to be reaching 14 million tonnes
dropped to less than 2 million tonnes in just two decades.

The fate of jack mackerel therefore became a case study of
the consequences of lacking a robust international manage-
ment regime. As a consequence, in 2006, Australia, Chile and
New Zealand initiated a process of consultation to enable
states to cooperate in addressing the gap in international
conservation and management of non-highly migratory
fisheries, and the protection of biodiversity in the marine
environment in high seas areas of the South Pacific Ocean.
The process resulted in a series of international meetings
with the objective of discharging the duty of states under
international law to cooperate in the conservation and
management of living resources in those areas of the high
seas. Through these international meetings participants
decided to establish a regional fisheries management organi-
zation with the ongoing responsibility for this task.
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In 2009, the 8th International Meeting adopted the
Convention on the Conservation and Management of High
Seas Fishery Resources in the South Pacific Ocean, together
with a resolution to hold a preparatory conference to assist
the efficient onset of the work of the Commission of the
South Pacific Regional Fisheries Management Organization
(SPRFMO) established by the Convention. The SPRFMO was
officially established and entered into force in 2012.

A paradigm shift

The first Commission meeting of the SPRFMO was held in New
Zealand in 2013, at which point the jack mackerel stock was
seriously overfished, with levels ranging between 8 and 17 per
cent of estimated unfished levels. The SPRFMO Commission
expressed concern at the poor state of the stock and decided
that catches in 2013 needed to be restrained to levels that,
in accordance with scientific advice, provided a reasonable
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Phase plane or “Kobe” plot of the estimated trajectory for jack mackerel
under high and low productivity, with reference points set to Frgy (the
maximum rate of fishing mortality — the proportion of a fish stock caught and
removed by fishing, eventually resulting in a population size of Brsy) estimated
for the time series 1970-2015, and Bysy (the biomass that enables a fish
stock to deliver the maximum sustainable yield) set to 5.5 million tonnes
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Source: SPRFMO own elaboration

Spatial distribution of the Chilean jack mackerel based on catches data (yellow) and survey index (red). The white outline represents the Jack mackerel belt*

likelihood of an improvement in the spawning biomass.
The SPRFMO Commission adopted an explicit rebuilding
strategy, and catches in 2013 were constrained across the
southeast Pacific Ocean to a maximum of 440,000 tonnes.
Furthermore, the Commission adopted its first Conservation
and Management Measure for Trachurus murphyi, CMM 1.01.
For the first time, SPRFMO members and cooperating
non-contracting parties (CNCPs) agreed on management
measures for international waters. Only fishing vessels
duly authorized could participate in the fishery, and effort
management limitations in terms of total gross tonnage
were implemented. The SPRFMO Commission also set catch
limits with the possibility of transferring all or part of catch
entitlement among members. Data collection and reporting
provisions were agreed, along with obligations to submit
annual scientific reports to the Scientific Committee (SC).
Members and CNCPs participating in the fisheries
implemented a vessel monitoring system. The SPRFMO

Scientific Committee (SC) recommendations to
ensure the rebuilding of fishing stock

Year  SC Advice Commission Catch

2014 | 440,000 440,000 410,703

2015 | 460,000 460,000 394,332

2016 | 460,000 460,000 389,067

2017 | 493,000 493,000 404,609

2018 | 576,000 576,000 526,323

2019 | 591,000 591,000 Not yet available
2020 | 680,000 Not yet available | Not yet available

Measurements in tonnes
Source: SPRFMO
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Commission also made the assurance that a minimum of 10
per cent of trips should be given scientific observer cover-
age for vessels participating in jack mackerel fishery, and a
roadmap for the scientific committee was approved.

All members and CNCPs participating in the fishery were
tasked with providing a report describing their implementa-
tion of CMM 1.01.

The First SPRFMO scientific committee meeting was
held in 2013. Concerning the jack mackerel fishery, the
Commission has always accepted and fulfilled the SC’s
recommendations throughout the range of the stock, which
has ensured its rebuilding.

Based on discussions and analyses conducted at SC meet-
ings, a robust assessment of progress takes place annually.
Given that there are a number of competing stock structures
and at least five jack mackerel management units, each asso-
ciated with a specific fishery in the southeast Pacific, the SC
has been able to provide advice concerning the entire range
of the stock. Subgroups such as the Jack Mackerel Sub-group
or the Habitat Monitoring Working Group have carried out
substantial scientific work in broad areas of knowledge.

Data collected on the environment in relation to the fish-
eries serves a single purpose, that the conservation and
management measures concerning jack mackerel are based
on the best scientific information available, including:
¢ Specific catch data — length, length composition,
age-length keys, length frequency, catch per unit of
effort and standardization thereof, effort to account for
changes in fleet behaviour, abundance index, and others
Fisheries independent data — observers onboard fishing
vessels, surveys using hydro-acoustics to estimate jack
mackerel biomass, egg and larvae surveys
Biological parameters — reproductive biology, maturity-
at-age, ageing, and natural mortality.
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The scientific research ship Humboldt carrying out hydroacoustic evaluation to determine biomass, distribution and the various biological aspects of jack

mackerel and other pelagic resources

Today, southeast Pacific jack mackerel shows a sustained
recovery since the time-series low point in 2010. The popu-
lation trend is estimated to be increasing. The indications of
stock improvement are: a higher abundance observed in the
acoustic survey in the northern part of Chile; better catch
rates apparent in some fisheries; and an increase in average
age in the Chilean fisheries.

Assessment models showed similar trends with an increas-
ing overall biomass, high recruitment in recent years, and
low fishing mortality. The estimated biomass has increased
in all model configurations and is now well above Bysy (the
biomass that enables a fish stock to deliver the maximum
sustainable yield). Jack mackerel has therefore been rebuilt
to the third tier of the proposed harvest control rule.

Currently, fishing for jack mackerel in the southeast Pacific
is conducted sustainably by fleets from the coastal states of
Chile, Peru and Ecuador, and by distant-water fleets from
various countries including China, Cook Islands, Cuba,
European Union Member States, Faroe Islands, Korea,
Russian Federation and Vanuatu, all of them operating beyond
the Exclusive Economic Zone (EEZ) of the coastal states.
At present there is no directed fishery for T. murphyi in the
central and western South Pacific and around New Zealand,
where, if any, incidental catches are very small. Coastal states’
vessels undertake their activities with purse seiners while the
distant-water fleets consist exclusively of pelagic trawlers.

SPRFMO has steadily grown both in membership and in
its reach. Its major success has been the progressive recov-
ery of the jack mackerel stock in the eastern Pacific Ocean,
based on the precautionary approach. Much of this success
is due to the Commission heeding the advice of the SC, the
recovery of the jack mackerel stock having required difficult
decision-making throughout.
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After eight years of sustainable fisheries management, the
jack mackerel fishery in the South Pacific is returning to safe
levels. The latest SPREMO SC advice shows that stocks are
improving significantly and, in 2019, the SC estimate was 55
per cent higher than in 2014, a testament to the importance
of independent scientific advice. This demonstrates that
transparent and proactive Regional Fisheries Management
Organizations such as SPREMO, capable of adopting binding
conservation and management measures at the regional level,
are a successful tool for fisheries regulation in the high seas.
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Image: Instituto del Mar del Peru (IMARPE)
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SPRFMO SC10-REPORT EXECUTIVE SUMMARY

The 10th Scientific Committee Meeting (SC10) of the South Pacific Regional Fisheries Management
Organisation (SPRFMO) took place from 26 to 30 September 2022 and was held as a hybrid meeting
based in Seoul, Republic of Korea, and chaired by Dr Jim lanelli (USA). There were 50 in-person
participants and over 120 participants attending virtually, amounting to over 170 scientists from 15
SPRFMO Members, representatives from five 1GOs and seven NGOs, one invited expert, and the
Secretariat. The Scientific Committee (SC) reviewed and assessed 75 meeting documents and provided
41 recommendations (including requests) on a wide diversity of issues.

Annual Reports were received from Australia, Chile, China, Cook Islands, Ecuador, European Union,
Faroe Islands (nil report), Korea, New Zealand, Panama (nil report), Peru, Russian Federation, Chinese
Taipei, United States of America (nil report), and Vanuatu. The questions and answers exchanged by
Members in this regard are included as an Annex to the report.

The SC recommended an item be added to the workplan for developing a data working group to create
terms of reference and prioritization for data needs of Members.

The SC discussed Electronic Monitoring Systems, reviewed the experiences of some Members and
noted that the gradual implementation of these systems, as a tool to complement pre-existing
monitoring systems, should be considered. In addition, development should be carried out under
transparent framework policies that account for different stakeholder situations, and with
consideration of the technical aspects, demands on human resources, economic, and cultural
conditions.

In 2022, two jack mackerel related workshops were held: the SPRFMO Jack Mackerel Benchmark
Workshop (SCW14) and joint Jack Mackerel Modelling Workshop. The SC acknowledged the success
and outcomes of these workshops, in support of the jack mackerel stock assessment.

Considering the estimated increase in jack mackerel biomass, the SC recommended a precautionary
15% increase in 2023 catches (i.e., at or below 1,035 kt) throughout the range of jack mackerel.

Under the umbrella of jack mackerel research, task groups have been established or planned to address
specific research on jack mackerel ageing and jack mackerel connectivity. Work on Management
Strategy Evaluation is expected to be achieved through a workshop associated with the annual
Commission meeting.

Work on deepwater issues was largely progressed through intersessional work. With regards to orange
roughy, the SC continued to apply a precautionary approach to setting catch limits and recommended
a range of TACs for orange roughy for the Commission to consider (using different estimates for the
natural mortality rate). The SC recommended that the Commission evaluate the possibility of allowing
up to 100% of the orange roughy TAC to be carried forward to future years.

There were no 2021 reported encounters with potential Vulnerable Marine Ecosystems (VMEs). With
respect to ID guides for VME taxa, the SC recommended that the updated “Classification guide for
potentially vulnerable invertebrate taxa” is used by observers and fishers to identify VME indicator taxa
landed as bycatch during bottom fishing operations. The SC recommended that the new habitat
suitability models are added to the geodatabase of habitat suitability layers for VME indicator taxa held
by the Secretariat so they can be provided to Members and CNCPs to aid in the evaluation of potential
encounters with VMEs. The SC also recommended the data-driven approach to generate spatial
predictions of abundance for VME indicator taxa for which sufficient abundance data exists and further
exploration of the principles-based approach where abundance data are insufficient to apply a data-
driven approach.
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The SC agreed that, with respect to reviewing historical bycatch in bottom fisheries, the mapping
approach is useful for identifying the general areas within Fishery Management Areas (FMAs) where
fine-scale spatio-temporal investigations of historical bycatch should be undertaken. The SC noted that
the use of per-cell statistics should be treated with caution as they represent information at a smaller
scale than is available in some of the data. The SC recommended that for areas within FMAs with a high
number of encounter events, or with high bycatch, that fine-scale spatio-temporal investigations of
historical bycatch be undertaken. With respect to catchability of benthic bycatch, the SC agreed that
the most robust approach to quantifying the catchability of VME indicator taxa would be to compare
the biomass of VME indicator taxa landed on deck with estimates of seabed biomass from headline,
and other fit-for-purpose, net cameras with suitable resolution and coverage of the trawl footrope. The
SC recommended that the feasibility of developing and funding a research programme to achieve
robust estimates of catchability for VME indicator taxa in 2023+ should be explored.

The Chair of the Bottom Fishing Intersessional Working Group (BF-IWG) provided a summary of the
work carried out and progress achieved by the group throughout 2022. In its advice to the Commission
on Deepwater, the SC requested that, at the conclusion of the work of the BF-IWG, the Commission
provides clear guidance to the SC on the spatial scale at which significant adverse impacts should be
evaluated, and other matters related to operationalising the objective of preventing significant adverse
impacts on VMEs. SC10 requested that the Commission develop specific objectives for VME
management and provide clarity on the choice of an operational/quantitative threshold defining the
level of impact that would constitute a significant adverse impact. The SC also requested further
clarification on the acceptable severity (significance of the damage) and extent (spatial proportion of
the VME habitat impacted) of the impact, if these differ from the guidelines provided by the FAO.

On squid matters, the SC agreed on final edits for the species profile for jumbo flying squid. Regarding
the assessment data, Members presented and discussed fishing effort metrics and agreed to use fishing
days to generate CPUE indices for the squid jigging fishery. The SC’s advice from last year regarding its
recommendation on effort control and CMM development was reconfirmed. The SC agreed to add a
new item to the multi-annual workplan to develop a task group to coordinate data required for stock
assessment models, with a goal of developing a model that can account for variability in spatial patterns
by phenotype. The SC also agreed that data, stock structure, and model specification issues need to be
resolved before current modelling approaches can be used to advise the Commission on appropriate
catch levels. The SC recommended that in the interim, CMM development should focus on monitoring
CPUE trends and constraining fishing effort as a precautionary approach.

The SC recommended the development of a Jumbo Flying Squid Genetics and Connectivity Task Group
to promote sample (DNA or tissue) exchange to support population genetic analysis considering the
three phenotype-sizes throughout the species’ distribution. Several tasks for this group were identified
including to design appropriate biological sampling levels and coverage.

The SC recommended that Peru’s alternative observer programme was suitable and met the
requirements for data collection obligations as detailed in paragraph 4 of CMM 16-2022 (Observer
programme).

Many Members supported an increase in observer coverage (human and electronic) of the jumbo flying
squid fishery in the Convention Area because these levels were below acceptable scientific standards
for data collection purposes. Some Members supported that the current observer coverage level is
appropriate based on available studies.

The SC conducted a review of the habitat monitoring intersessional activities. The habitat monitoring
working group agreed on a single classification protocol for fishing vessels deploying digital acoustic
systems. The SC acknowledged the work on acoustic data analysis and recommended it continue with
a view towards integrating this information with the assessment modeling.




SPRFMO SC10-Report

The SC received updates on the exploratory fisheries that are operating and/or approved to operate in
SPRFMO Area. The Cook Islands advised that there were no fishing activities conducted in 2021 due to
logistical issues. The SC recommended that CMM 14b be extended by one year, to 2024.

The Species Composition Task Group reported back on their activities to evaluate patterns in species
catch composition to better define the fisheries targeting jack mackerel, redbait, and alfonsino to
distinguish between target and bycatch species. Based on discussion of the task groups findings, the SC
agreed that (by)catch of alfonsino or redbait are inconsistent with the location, gear proximity to the
seafloor, species composition and bathymetry as observed in the targeted fishery on jack mackerel
from 2007-2021 in the Convention Area. It was recommended to develop a working definition of the
existing fisheries in SPRFMO covered by existing CMMs. The SC also discussed the scope and application
of the exploratory fisheries CMM. An informative discussion which focused on the definition of target
species, catch and bycatch was held. The SC recommended the development of assessments for species
in the Convention Area that are subject to targeted fishing operations, in line with the tier-based
assessment approach.

In other matters, the SC discussed research and the proposed closure of the Salas y Gomez and Nazca
ridges. The SC noted that there is an exploratory potting fishery in the area that is already managed
under SPRFMO arrangements, and there are planned research activities for Salas y Gomez and Nazca
ridges; therefore, it is premature for the SC to make decisions on closures of this area prior to evaluating
the results from this research.

The FAO presented an update on the Deepsea Fisheries (DSF) project and the SC supported
collaboration with the DSF Project on these activities and requests the project liaise with the Executive
Secretary and SC Chairperson as required.

CPPS proposed a joint workplan under the existing SPRFMO-CPPS MoU. The proposed workplan was
accepted as a good way to progress this goal, and the SC requested that the Secretariat work with the
CPPS Secretariat to advance the described workplan.

Dr Niels Hintzen was elected as chairperson of the Jack Mackerel Working Group. All other SC working
group chairpersons were re-confirmed, with Mr Ignacio Paya elected to co-chair the Squid Working
Group alongside Dr Gang Li. The SC Chairperson (Dr Jim lanelli) agreed to stay on in the role, as no other
nominations for this position were received, but recommended that the Commission consider a paid
Chairperson that can dedicate more time to SC activities.

The SC acknowledged the support provided by the Commission for scientific activities as well as the
voluntary contributions received from the European Union, China and more recently the United States
of America. The SC noted that, due to the need to move the timing of the habitat monitoring symposium
to avoid other international meetings and secure experts, and new workplan activities, the SC would
again need to ask that the Commission agree to carry funds over to the next financial year above the
level of the cap specified in the financial regulations.

The location of the next SC meeting was confirmed to be in Panama. The SC noted the number of days
will be contingent on how much work is done beforehand and the SC requested Members look to the
possibilities of hosting the SC meetings in 2024, 2025 and 2026 with offers to be brought forward to
the Commission.
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SPRFMO SC10-REPORT
Report of the 10™ Meeting of the Scientific Committee

26 to 30 September 2022
Seoul, Republic of Korea

Adopted 30 September 2022, 19:00 hrs

1 Welcome and introduction

Dr Doo Nam Kim, Director, from the National Institute of Fisheries Science of the Republic of Korea
made an opening statement and welcomed meeting participants. The SPRFMO Executive Secretary, Mr
Craig Loveridge, thanked the Republic of Korea for hosting the 10" meeting of the Scientific Committee
(SC10), and for Korea’s warm welcome and hospitality.

The Chairperson of the Scientific Committee (SC), Dr Jim lanelli (USA), then opened the meeting and
proceedings. Heads of Delegations (HoDs) were asked to introduce themselves and their delegations.
A list of participants is available in Annex 2 of this report.

1.1 Adoption of Agenda

The SC Chairperson sought proposed changes to the provisional agenda (SC10-Doc01_revl). After
discussion, the final agenda was adopted (available as Annex 3). The indicative meeting schedule was
introduced (SC10-Doc04) and made available to the meeting; minor modifications were made to the
schedule throughout the meeting. The final schedule is shown in Annex 4.

1.2 Meeting Documents

Meeting documentation, location and access was presented. The posted list of meeting documents
(SC10-Doc03_rev6) and annotated agenda (SC10-Doc02) were made available and referred to
throughout the meeting. Nine documents were submitted late but given their content the SC agreed
to accept them and ensured that they would be considered.

1.3 Nomination of Rapporteurs

Reporting was supported by Emily Reynolds (USA), Brooke D’Alberto (AUS), Niels Hintzen (EU), Jan
Geert (EU), Fabrice Stephenson (NZL), Shane Geange (NZL), Lee Qi (Expert), Gerry Geen (VUT), Ignacio
Paya (CHL), the Secretariat, and Working Group Chairpersons.

2 Annual Reports

Annual reports were received from Australia, Chile, China, Cook Islands, Ecuador, European Union,
Faroe Islands (nil report), Korea, New Zealand, Panama (nil report), Peru, Russian Federation, Chinese
Taipei, United States of America, and Vanuatu (nil report) (SC10-Doc14 to SC10-Doc28).

The SC agreed to allow another day for discussions on Annual Reports in the margin of the meeting. All
reports, including questions, responses, and final report text were expected to be finalised by the close
of day on 27 September. The discussions, questions and answers regarding Annual Reports are included
in Annex 5 of this report.
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2.1 Australia

Document SC10-Doc28 presents the Australian fishing activity in 2021 in the SPRFMO Area. Two
Australian-flagged vessels fished in the SPRFMO Area in 2021 using demersal longline gears with
728,500 hooks deployed. No Australia-flagged vessel fished using trawl gears. The total retained catch
reported in logbooks was 105 t, comprised primarily of sweetlips spp. (Plectorhinchus spp.), paddletail
seabream (Gymnocranius euanus), redthroat emperor (Lethrinus miniatus) and other species.

Australian logbook data reported three interactions with oceanic whitetip shark (Carcharhinus
longimanus; dead), which are listed as other species of concern as specified by CMM 02-2022, and 12
sharks and rays in mixed categories that could contain species of concern. No observers were present
on the trips that reported the interactions to provide greater taxonomic resolution.

Australia achieved 17% observer coverage in 2021. Observers reported 99 kg of non-living ‘benthos’ in
101 separate fishing operations in 2021, including 57.4 kg hydrozoan spp. (Stylasteridae), 24.4 kg of
hard coral (Scleractinia), and 8.8 kg of sea fans (Gorgoniidae). The required annual data were submitted
to the SPRFMO Secretariat in accordance with Australian’s data confidentiality policies and the relevant
SPRFMO Conservation and Management Measures (CMMs).

2.2 Chile

2.2.1  Jack mackerel

Document SC10-Doc23 reports that since 2020, the fishing operation on jack mackerel has been carried
out exclusively within the Chilean Exclusive Economic Zone (EEZ). During the first half of 2022, the
industrial fleet targeting this resource was made up of fifty fishing vessels using purse seines.

A progressive increase in the jack mackerel catches has been observed in the 2013 - 2022 period, with
a maximum reached in 2021. This trend is explained by the increase of the quota allocated to Chile and
the completeness of its extraction, plus transfers of quota from other SPRFMO Members to Chile. The
catches have been concentrated during the first half of each year (80% in average of the annual
catches), consequently, during the first half of 2022, 540,020 metric tonnes of jack mackerel were
caught in the Chilean EEZ, which corresponds to 93% of the national TAC.

As of 2016, the size-structure of the catches of jack mackerel have shown a wide range, from seven to
67 cm FL, with specimens concentrated mainly from 26 to 52 cm FL. According to the new criteria for
assigning age groups, ages ll, lll and 1V, stand out as the main groups in the age structure for the 2016-
2018 period, and, towards the end of the series (2019-2021), ages lll, IV, V and VI concentrated the
main modes. This is explained, in part, by the availability of schools of jack mackerel near the coast,
composed mostly by adult individuals.

Finally, it is important to reiterate that, as of January 2020, Image Recording Devices (DRI) have been
implemented to monitor compliance with mandatory bycatch reduction plans and other fishery
regulation in the entire industrial fleet. In addition, during 2020, the mandatory use of Electronic
Logbooks Systems (SIBE) has also been implemented in the industrial fleet to report total catches,
bycatch and discards, the locations of fishing sets and other operational information in real time in a
set-by-set basis, according to legal requirements. The use of DRIs in the artisanal fleets (required for
boats in the range >15m - <18m) has been delayed until January 2024, in response to technical and
logistical restrictions involved in implementing these systems in such a diverse and extensive fleet (over
600 vessels). In the artisanal fleets, the fishing information must be delivered in paper logs, although
they can also voluntarily use SIBE, for which two pilot projects are being developed in two relevant
fisheries. Unlike the industrial sector, in these fleets the development of pilot experiences has already
begun in 2022, which is expected to provide the background to make the necessary technical and
regulatory adjustments for a successful implementation. To this date, the implementation of these
Electronic Monitoring Systems (DRI and SIBE) in the Chilean industrial fleets have been focused on
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monitoring compliance with regulations applying to catches, discards and incidental bycatch of
seabirds, marine mammals, sea turtles and Chondrichthyes; however, the extension of the use of these
tools beyond control, such as the scientific monitoring of fishing activities to gather fisheries dependent
data, has begun to be explored recently with the aim of complementing it with traditional human
observation programmes in the near future.

2.2.2 Squid

Document SC10-Doc24 reports that the jumbo squid fishery has the participation of both artisanal and
industrial vessels of Chile. In 2021 the artisanal fleet landed 54,632 tonnes of this resource,
representing 98.8% of the national total (55,296 tonnes). The artisanal fleet targeting this resource is
made up of 1,647 vessels whose length is equal or less than 18 metres; however, the main fishing
operation was carried out by vessels of lengths equal or less than 12 metres, which represented 96.6%
of the total number of artisanal vessels, equivalent to 1,591. This type of vessel (< 12m) altogether
landed 98.81% of the total landings for the artisanal sector.

On the other hand, during 2021 the participation of the industrial fleet over this resource was
developed as bycatch while targeting other resources, and represented landings of 665 tonnes,
representing 1.2% of the total landings for jumbo squid in Chile during 2021 (55,296 tonnes). The
industrial landings of jumbo squid involved 32 vessels of which 12 landed more than three tonnes per
fishing trip. In addition, of those 12 vessels, nine operated with purse seines (75%) and three (25%) with
trawls. Regarding the total tonnes landed by the industrial fleets, and its relationship with the fishing
gear used, during 2021, 86.4% corresponded to catches performed with trawls, 13.2% with purse seine
and only 0.4% with jigging. During 2021 bycatch of marine mammals, seabirds, or sea turtles was not
observed for both fleets. Finally, it is important to note that all catches of jumbo squid were performed
in the Chilean EEZ.

2.3 China

2.3.1  Squid

Document SC10-Doc21 reports that a total of 476 Chinese squid jigging vessels operated in the
Convention Area and caught 422 thousand tonnes of jumbo flying squid in 2021. The active fishing
vessels varied from 227 (January) to 476 (December). Fishing days were 78,120 days and decreased
sharply when compared with the historical level, which result in a significant increase in catch rate, i.e.,
5.4 tonnes per fishing day in 2021. Two observers were designated to perform the observer programme
during the 2020-2021 fishing year with studying vessels. A total of 300 fishing days were observed,
among which 167 fishing days occurred in 2021. 21,660 squids had been measured from the samples
collected by observers and studying vessels.

2.3.2  Observer Implementation

Document SC10-Doc22 is updated based on China Observer Programme Implementation 2021 (SC9-
Doc29). Two observers as well as the studying fleet were designated to perform the observer
programme in 2020-2021. Observers ended the onboard observation mission in April 2021 and were
back in ZHOU SHAN Port in June 2021. 167 fishing days and four transhipments were observed. A total
of 21,660 squids were sampled or measured, 12,548 of them were sampled by the observers in 2021
on the sea, the others are sampled by the studying fleet. No birds were found to be caught by the
jiggers or entangled by the lines. In addition, a sea turtle was wrapped by jig lines during the period of
the observations and released alive. The studying fleet continued to perform the observation mission
after the observers came back to port.
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2.4 Cook Islands

Document SC10-Doc33 provides the Cook Islands Annual Report. In 2018, the Cook Islands was granted
permission to undertake a three-year exploratory trap fishing operation provided by CMM 14b-2018,
which was subsequently superseded by CMM 14b-2020, then CMM 14b-2021. This programme is based
primarily on the known seafloor structures above 500m depth, located in the Foundation Seamount
Chain (FSC), southeast of French Polynesia, primarily due south of Pitcairn Islands at latitude 30-34
degrees south. To date the Cook Islands has successfully completed four trips in 2019/2020 with new
and important biological information collected for lobster (Jasus caveorum) and crab (Chaceon sp.),
though crab remains relatively data poor. There were no fishing activities conducted in 2021 and
therefore no catch and effort data were recorded in this Annual Report.

2.5 Ecuador

Documents SC10-Doc31 and SC10-Doc32 contain the Annual Reports from Ecuador’s fishing activity
within its EEZ. Ecuador does not have activity on the high seas of the SPRFMO Area.

2.5.1 Jack mackerel

Document SC10-Doc31 covers the details of the jack mackerel fishery. One of the most important
fisheries within Ecuadorian waters, generating an important income to the country, is the small pelagic
fishes. Thread herring (Opisthonema spp.), chub mackerel (Scomber japonicus), pacific anchoveta
(Cetengraulis mysticetus), frigate tuna (Auxis spp.), round herring (Etrumeus teres), sardine (Sardinops
sagax), anchovy (Engraulis ringens) and jack mackerel (Trachurus murphyi) are the most important
species caught by the purse-seine vessels of various characteristics and tonnage. The smaller boats, the
majority of which have wooden hulls and little mechanisation, unload on the beaches and/or fishing
facilities located in the different fishing ports along the Ecuadorian coast. The product, depending on
the species, is mainly intended to produce fishmeal, followed by canning and direct human
consumption (fresh — frozen). For 2021, the landings of jack mackerel were 0.7 tonnes. The size
structure ranges from 14 to 66 cm TL, denoting the presence of three groups of size classes (19 - 31, 32
- 51, and 55-65 TL), as well as two strong modal groups (28 and 29 cm TL).

2.52  Squid

Document SC10-Doc32 covers the details of the squid fishery in Ecuador. The jumbo squid Dosidicus
gigas (d’Orbigny, 1835) represents in the cephalopod class, the species of greatest commercial and
food importance within Ecuadorian waters, it is highly migratory and is distributed in the Eastern Pacific
Ocean (Keyl et al., 2008). It is an unstable and variable resource in annual biomass (lbafiez et al., 2015),
its exploitation in Ecuadorian waters is under development and is influenced by the Humboldt current.
The artisanal fishing fleet caught jumbo squid for bait, using hand lines with jiggers in directed fishing,
while incidental fishing was carried out with driftnets or surface gillnets.

In 2021, a total landing of jumbo squid of 1,896 t was estimated in the Ecuadorian coast, decreasing by
38.2% in relation to 2020. The province of Santa Elena registered the highest landings (68.1%). A total
of 2,782 organisms were analysed between females and males with a size range that fluctuated
between 12 and 50 cm mantle length (ML) for combined sexes. In the mantle length (ML) frequency
distribution, there is a presence of three groups of size: the first with a range between 12 and 24 cm
ML and a mode of 19 cm ML, the second group between 25 and 33 cm ML with a mode of 29 cm ML
and the third group between 34 and 50 cm ML with a mode of 39 cm ML.

2.6 European Union

Document SC10-Doc20 presents the European Union fishing activity in 2021 in the SPRFMO Convention
Area and the observer programme implementation in 2021. The data on catches of jack mackerel
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(Trachurus murphyi) by three European Union trawlers in 2021 covers the period from April to
September. Total catch in 2021 was just over 51,182 (39,528 CJM) tonnes. Two scientific observers
were deployed on two European Union fishing vessels in the period from end of March until mid-August
2021.

A short section on the Pelagic Freezer-trawler Association (PFA) self-sampling programme has been
included in the report, demonstrating the main results of the self-sampling activities that cover all trips
by European Union vessels in the Area.

A comparison of the European Union observer data on jack mackerel with the PFA self-sampling data
has been submitted to the SPRFMO SC (SC10-JM03). The document first assessed the quality and
reliability of the self-sampling data in trips where both observer data and self-sampling data were
available. Over the years 2015-2021, 16 trips were covered by both self-sampling and scientific
observers. In total, the fishery took place during 16 quarters of which 12 had at least some observer
coverage and four quarters had no observer coverage (but did have self-sampling coverage). The overall
number of length measurements between the observer trips (61,875) and the self-sampling trips
(66,952) up to and including 2021 is comparable. The self-sampling programme samples fewer fish per
trip (1,632 compared to 3,867 in observer trips) but samples more trips than in the observer
programme (41 vs. 16). The resulting length distributions by trip were found to be comparable and of
sufficient quality.

A comparison of the overall length compositions by year derived from all self-sampled trips or derived
from the raised observer trips, demonstrates that the self-sampling covers a wider part of the fishery
(season, area) which explains some of the differences between the two data sources. Thus, self-
sampling provides a substantial improvement in the coverage of the fishery and thereby a more realistic
length composition to be used in the assessment of jack mackerel. The combination of self-sampling
and observer trips allows for quality control of both programmes while being able to assure a wide
coverage of the fishing season.

During the Jack Mackerel Benchmark Workshop (SCW14), developing a protocol was decided for
inclusion of self-sampling data for the European Union fleet for those quarters where no observer trips
were carried out. Document (SC10-JMO03) described that protocol and the selection of quarters for
which the self-sampling data will be used. For SC10, using 2021_Q2, 2022_Q2 and 2022_Q3 from the
self-sampling data is proposed.

Exploratory fishing for toothfish was undertaken by the Spanish vessel TRONIO in accordance with CMM
14e-2021, where nearly 75 t of toothfish were caught in 27 longline sets. Fishing took place in the
George V Fracture zone in the SPRFMO Area. Due to human error, three sets were set at less than 3 nm
distance from previous sets. Biological samples were taken, seabird observations were carried out via
Electronic Monitoring (EM) and oceanographic parameters were collected. Bycatch of seabirds, marine
mammals and reptiles was zero. Only minor amounts of VME indicator taxa were recovered from eight
out of 27 lines. A detailed survey report was presented to the SC (SC10-DWO08).

2.7 Faroe Islands

Document SC10-Doc34 contains the nil Annual Report from the Faroe Islands.

2.8 Korea

Document SC10-Doc19 provides the Annual Report for Korea. Korea provided no update on fishing data
or information in 2021, since there were no Korean fishing activities in the Convention Area. However,
the report contained updates on research activities on jumbo flying squid.

Korea conducted genetic analysis of jumbo flying squid (Dosidicus gigas) using single nucleotide
polymorphisms to understand the stock genetic structure of D. gigas in the Convention Area (SC10-
SQ12). A total of 614 muscle tissues were collected in 2019 by scientific observers in the high seas
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fishing ground off Peru. One of the samples was used to build a draft whole genome with de novo
assembly due to no reference sequence information for jumbo flying squid. The draft genome size was
identified as approximately 5 million contigs with a total assembly length of 5 Gb of which the N50
length was at around 1.5 kb and average length at 994.32 bp. As a result, the mapping rate was
improved from less than 20% to greater than 82%. The structure analysis on the internal population
information for 79 GBS samples showed no difference at K=2,3,4. The analysis suggested that there
were no significant differences in sex and maturity by sampled location.

In addition, the Korean Annual Report informed the SC that the Commission had approved the Korean
scientific observer programme in 2022 after its accreditation assessment.

2.9 New Zealand

Document SC10-Docl7 provides an update on New Zealand’s fishing activities in the SPRFMO
Convention Areain 2021. Five New Zealand vessels fished in the SPRFMO Area, one using trawl methods
and four using bottom line methods. Overall catch and effort remained low, with 17 trawl tows
completed taking 22 tonnes of fish. The majority of the trawl catch was orange roughy (20 t), with a
small amount of seal shark (1 t). There were 97,000 hooks set using bottom line methods with a total
catch of 43 t, the majority of which was bluenose and wreckfish (20 t and 7 t respectively). New Zealand
met all requirements for observer coverage, with 100% coverage in trawl fisheries and 12% of hooks
observed in bottom line fisheries. Overall, 649 fish were measured by observers including 56 orange
roughy and 593 bluenose. Unscaled length frequency information for main species caught is provided
in the report. Most research activities by New Zealand in 2021 were continuations of previous projects
and additional work to support the ongoing review of the bottom fishing CMM. New Zealand also
provides information on a range of ecosystem considerations. These include interactions with seabirds,
marine mammals, reptiles, other species of concern, non-target fish and elasmobranch catch, and catch
of benthic organisms. Information on abandoned, lost, or discarded fishing gear is also provided. There
was one reported seabird capture on New Zealand vessels in 2021. There were no reported encounters
with potential VMEs pursuant to CMM 03-2020 (Bottom Fishing).

2.10 Panama

Document SC10-Doc18 provides a nil report from Panama.

2.11 Peru

2.11.1 SPRFMO Area (Peru)

Document SC10-Doc26 includes a description of the fleet composition within the SPRFMO Convention
Area, as well as the fishing activities and catches of jack mackerel, jumbo flying squid and chub mackerel
for the period January 2021 - June 2022. It also reports trends in catches and fishing effort for the jack
mackerel and jumbo flying squid fisheries. Between January 2021 and June 2022, no fishing or maritime
research activities targeting non-highly migratory species have been conducted by Peruvian-flag vessels
in the SPRFMO Convention Area. Therefore, there are no data collection or seagoing research activities
to report, no relevant biological information pertaining to fish species, no seabird mitigation measures,
seabird interaction observations, or ALDFG (abandoned, lost, discarded, or retrieved fishing gear).

2.11.2 ANJ (Peru)

Document SC10-Doc27 describes the Peruvian environmental conditions as well as the distribution of
jack mackerel which has been characterised by a denser distribution far from the coast, much higher
abundance indices in the period 2021-2022, greater availability for the industrial and artisanal purse
seine fleet and higher jack mackerel catches during the second half of 2018 and throughout 2019, 2020,
2021 and the first half of 2022. Regarding the reproductive cycle, the 2021-2022 cycle has been




38.

39.

40.

41.

SPRFMO SC10-Report

considered well above normal. Diverse main size groups with a low incidence of juveniles were
observed in the commercial catches throughout 2021 and the first part of 2022, while juveniles as small
as three cm (in total length) were observed during summer research surveys in 2020 and 2021. This
report also includes an updated assessment with the JJM model, conducted by IMARPE (Instituto del
Mar del Peru) based on the most recent information and data available up to June 2022. Finally, recent
observations and assessments confirm the increasing trend in the biomass estimates observed since
2016 as well as the overall healthy situation of the Peruvian jack mackerel stock considering the natural
low abundance regime through which the stock appears to have been going through during the last
two decades.

2.12 Russian Federation

Document SC10-Doc14 provides the Annual Report for the Russian Federation. The Russian fisheries in
the SPRFMO Area in 2021 began on 9 March. In 2021, only one Russian trawler “ADMIRAL SHABALIN”
worked in the high seas of the Southeast Pacific. The total catch was 12,151 t for jack mackerel and
1,905 t for chub mackerel from 132 fishing days. The average catch from March to October 2021 was
11.6 t per hour. The highest CPUE was recorded in June and July — 15.3 t per hour. A Russian scientific
observer was onboard the trawler “ADMIRAL SHABALIN” during the whole period of activities in 2021.
In 2021, 22,522 specimens of jack mackerel were measured, 2,388 specimens were analysed, and 779
specimens were taken for age sampling by the scientific observer. The amount of collected material for
chub mackerel was composed of 18,816 measured specimens and 2,101 analysed specimens with 700
specimens taken for age sampling.

2.13 Chinese Taipei

Document SC10-Doc25 provided an update on fishing activity by Chinese Taipei vessels in the SPRFMO
Convention Area. Jumbo flying squid is widely distributed in the eastern Pacific Ocean and has been
targeted by Chinese Taipei’s squid-jigging fleet since 2002. The number of operating fishing vessels
varied from two to 29 during 2002—2021. Two fishing vessels were involved in this fishery in 2021,
producing 665 tonnes of Jumbo flying squid. The nominal CPUE was 3.52 t/vessel/day, which was higher
than that in 2020. The major fishing grounds were located around 13°-18° S and 80°-85° W, while
certain vessels operated in the equatorial waters (around 1°-4° S and 95°-106° W). Data of logbook,
transhipment, and landing have been collected entirely and submitted to the SPRFMO Secretariat.
Research on the stock status and spatial dynamics of jumbo flying squid have been conducted. Using
catches by weight category, the monthly length composition of Jumbo flying squid was also calculated.
To comply with SPRFMO CMM 18-2020 and CMM 16-2022, one observer was onboard one squid-
jigging vessel in June 2021. The fishing season ended in November 2021, while the observed vessel
returned to the home port in July 2022. The observation data and squid samples were examined.

2.14 United States of America

Document SC10-Doc15 provides a nil report from the United States of America.

2.15 Vanuatu

Document SC10-Doc16 provides a nil report from Vanuatu.
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3 Commission guidance and intersessional activities

3.1 SC multi-annual workplan

The 2022 SC multi-annual workplan was posted as SC10-Doc05. The 2023 workplan was developed
during the meeting sessions. The SC reviewed the tasks and developed a draft 2023 multi-annual
workplan (Annex 6).

3.2 Review of intersessional work

SC10-Doc06_revl is a compilation of the reports of the six SC web meetings held prior to the SC10, as
well as the numerous web meetings held by the SC Working Groups. It was agreed that this document
is a good source for content for the SC report.

3.3 Secretariat SC-related activities

The Executive Secretary presented SC10-Doc07, which summarised the activities conducted over the
past year by the Secretariat in support of SC work. These activities include external meetings, project
inputs and data releases.

The SC appreciated the work of the Secretariat, including the efforts to correct scientific papers to
ensure that published information is factual. The SC also wished to acknowledge that the Secretariat’s
support for the scientific activities of the working groups was critical. The SC also acknowledged the
support of Marianne Vignaux who was contracted to coordinate and assist with the SC intersessional
activities.

The SC noted the CPUE analyses carried out for jack mackerel, and more recently for squid, and
encouraged any activities that the Secretariat can take on to develop these indices. A suggestion was
made to consider the development of a Data Working Group to help with providing data along a number
of fronts. The SC:

recommended that a workplan item be specified to create terms of reference and prioritization for
data needs of members. The SC noted the importance of the Secretariat’s work to support data and
science needs of SPRFMO and appreciated the direction and activities taken in recent years.

3.3.1 Proposed Guidelines for SC Working and Task Groups

The Secretariat introduced SC10-Doc11 which describes the current framework for the working groups
and task teams within the SC. The SC appreciated the information contained within the document and
the consideration of other RFMO frameworks. During the discussion that followed, the working group
chairs provided their experiences. The SC confirmed it was comfortable with the current arrangements.
The SC greatly appreciated the support that was provided by the contracted SC Intersessional web
meetings Coordinator and the Data Manager. The Members were especially appreciative of the quality
of the reports that were produced which greatly facilitated their work. The SC also recognised the
benefits of having people available that possess in-depth knowledge of the SC activities and the
functioning of SPRFMO in general.
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The SC recalled that last year SC funds were used to ensure adequate support was available for the
intersessional meetings. The SC noted that other RFMOs often employ a Science Manager and:

requested that the Commission consider the Secretariat staffing level, and its ability to support the
SC given the recent 24 intersessional workshops, and expanded ambition as reflected in the
multiannual workplan.

Many Members supported maintaining the intersessional work to cope with the large number of tasks
and ensure that the annual SC meeting is as efficient as possible. However, Members also expressed
concern regarding the number of web meetings that were held as well as the proximity of such
meetings to the SC. The SC:

recommended that a schedule for all planned intersessional SC meetings be developed within a
month of the Commission meeting with consideration for these concerns.

3.4 Electronic monitoring to support the Commission’s objectives

Document SC10-Doc29 reports that within the framework of the implementation of a fisheries
management strategy with an ecosystem approach, and following the recommendations of FAO and
other fisheries forums, aimed at guaranteeing the oceans sustainability and food security, Chile has
developed a process of diagnosis, reduction and control of discards and incidental bycatch in its national
fisheries. In the industrial fleet the coverage is 100% with 10% review of information. In the small-scale
fleet, the coverage is around 30%. This process has involved the joint efforts of the regulatory, research
and control agencies, along with a collaborative work with the fishing users, leading the country to the
gradual solution of the problem.

Considering the challenges of controlling and recording discards and incidental bycatch at sea, the
mandatory use of EM (DRI and SIBE) was recently incorporated to control compliance, with
differentiated application depending on the type of fleet, together with the maintenance and
enhancement of human observation programmes for scientific purposes.

These new technologies to collect, record, manage and analyse fishing data are providing a set of
possible solutions to update and modernise the fisheries data systems of the country and to significantly
expand the collection and analysis of information, also for research and management, creating an
opportunity to coordinate and enhance the work of the fisheries management agencies, around the
maximisation of the use of the information that can be obtained from the new technological monitoring
tools.

Chile noted the current challenges with collecting data on physical hard drives, and specifically, the
logistics of collecting them, the time delay in receiving data, and the high costs of data storage. They
are exploring the use of cloud-based technologies to mitigate costs and obtain data in real time.
Although EM have largely been used for compliance in Chile, the potential uses of EM data to better
inform science and management have become apparent. Explorations will be carried out in the coming
years to evaluate these data for scientific purposes.

China agreed that E-monitoring provides a very useful tool to monitor the fishery and collect data and
information for scientific and compliance purposes. In recent years, China is developing a E-logbhook
system for the squid jigging fishery, as well as other distant-water fisheries, now this system is being
tested and has covered about 90% of the Chinese squid jigging vessels in 2022. This E-logbook system
is planned for implementation on all the high seas fishing vessels of the distant-water fisheries on 1
January 2024. EM is the direction of the future development of monitoring fishing activities. China is
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also exploring EM for the distant-water fisheries when considering some shortcomings of human
observers, however there are also some challenges for EM such as species identification and massive
data storage and transmission onboard.

Australia has a similar programme to Chile in its domestic fleet. Australia also acknowledged the cost
associated with hard drives and storing data. Australia supports ongoing consideration and gradual
implementation of EM and will be providing a report on its experiences to the SC next year.

The HSFG confirmed that New Zealand was also implementing EM and artificial intelligence to review
the footage. They also confirmed that in some cases carrying an observer on a small vessel meant that
crew numbers needed to be reduced. They further noted that cameras are being used on nets with
artificial intelligence (Al) ability to determine fish species viewed in real time in the bridge so the captain
can decide if he wants that species or to avoid it.

To visualise the functioning of the EM system in Chilean fleets, a video of showing the operation of the
DRI system (cameras onboard) in an industrial jack mackerel vessel was exhibited. The video
summarised the different stages of the fishing operation and its review using the “REVIEW” software,
which allows to graph and follow the geographical position and speed of the vessel in a line time,
throughout the entire trip, and also the different stages of the operation, along with the use of marks
to indicate specific events in the review, such as setting, hauling, bycatch, and catch handling, among
others. This review is transformed by the software into a database that is later analysed to generate
compliance reports. The images are compared against the information reported in the electronic
logbooks for inconsistencies.

The SC noted the following related to EMS implementation:

a. The SPRFMO CMM 16-2022 (Observer Programme) notes that collecting robust scientific
information of fishing activity in the Convention Area and its impacts on the marine
environment is important to adopt and implement effective and timely CMMs.

b. The CMM 16-2022 also acknowledges that the Commission, with the advice of the Scientific
Committee, could explore minimum standards for the implementation of EM.

c. The experience gained by Chile allows recommending the SPRFMO, exploring the use of these
tools to improve the monitoring’s coverage of the fishing fleets operating in the Convention
Area, since they constitute safe and impartial systems based on currently available, proven and
cost-effective technologies.

d. However, it is recognized that the use of these systems requires intense work on the design of
current monitoring programmes, on the use of complementary technologies such as computer
vision (CV) or machine learning (ML), and its integration with traditional human observer
programmes in use.

e. Above all, the experience of Chile suggests that the gradual implementation of these systems,
under transparent framework policies should consider the different stakeholders’ situations.
Technical, demands on human resources, economic, and cultural conditions vary and should
be considered so that EM can be a successful tool to complements the pre-existing monitoring
systems.

4 Jack mackerel

4.1 Review of intersessional activities and meeting documents

An overview of intersessional activities is provided in SC10-Doc06_rev1.
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A joint jack mackerel model (JJM) workshop was held online from 7 to 9 June 2022 and attended by 33
participants. The aim of the workshop was to broaden the knowledge base on the assessment process
and to improve the transparency of the process. The SC acknowledged the important contributions by
Ms Lee Qi and Dr Jim lanelli who prepared for the workshop and guided the discussions. It was agreed
that making reference and lookup tables for the labels in the model files (especially for the output file)
would facilitate broader uptake of the model. In addition, specific assessment tasks could be shared
among Members to better contribute to the assessments in the future.

4.1.1 Joint Jack mackerel model workshop

4.1.2 Jack Mackerel Benchmark Workshop

A jack mackerel benchmark workshop (SCW14) for the jack mackerel stock assessment was successfully
completed in 2022. The main objective of the workshop was to integrate the new data that were based
on the updated aging criteria developed by Chile into the assessment, including age compositions and
weight-at-age in the catches of Chile and the offshore fleets, and in the acoustic surveys of the central
and northern areas of Chile. As a consequence of this update, a new maturity-at-age vector was
estimated, and a new value of natural mortality has been derived (M=0.28). Overall, the changes caused
by the new aging criteria led to the understanding of a faster-growing species that is earlier to mature.
In addition, CPUE indexes have been updated to include a factor for increases in the efficiency of fishing
effort (“effort creep”). For the Chilean and Peruvian CPUE indices, this efficiency factor was a
preliminary guess (1% per year). Reference points have also been updated. In addition, for the single-
stock hypothesis a new reference point has been derived for a limit biomass, B;m, which was estimated
at 8% of unfished spawning biomass. Compared to the most recent assessment using the ‘old’ age
composition data, the perception of stock is relatively unchanged and is estimated to be well above
Bumsy and fishing mortality is well below Fusy.

The SC noted that additional analyses regarding the standardisation of metrics between data and
growth parameters used in the assessment have been carried out by Peru dealing with the 2-stock
model.

Chile noted that growth data had been revised and new models could be used in the assessment (SC10-
JMO06 and SC10-JMOQ7). The SC noted that development of growth models is anticipated as part of the
jack mackerel ageing task group and will consider updates to alternative growth models by regions.

4.1.3 Jack mackerel intersessional meeting

An online jack mackerel intersessional meeting was held on 13/14 September 2022. A number of papers
submitted to SC10 were already presented during that intersessional meeting (SC10JMO01, JM02, JMO03,
JMO04 and JMO05) and summarised below. Such pre-SC meetings are an effective way of addressing
papers that are submitted to the SC.

4.1.4  Trachurus murphyicatch history

The Secretariat has provided an updated historical catch data series to 2022 as Annex 1_revl in
document SC10-JMO1_revl. There are no notable changes to the historical catch history. As final annual
catch figures are not due until 30 September, in many cases the 2021 data remain estimates. Initial
2022 catch estimates, by fleet, have been provided by calculating the ratio of annual catch figures to
the cumulative total catch reported through July of the corresponding year, on an annual basis. These
ratios were then averaged to produce a multiplier for the 2022 catch estimates through July, to
estimate total annual catches for the 2022 calendar year. The time frame over which these ratios were
calculated varied by fleet, due to changes in fishing behaviour through time. Specifically, for Fleets 1-3
the mean ratio from 2019-2021 was used, and for Fleet 4, the mean ratio from 2017-2021 was used.
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This approach for estimating the total annual catches for the present year (i.e., 2022) differs from the
approach used in previous years, because averaging over the full time series (2010-2021) no longer
seemed appropriate. For many of the fleets, fishing patterns throughout the year have changed
considerably, and therefore a more tailored approach was predicted to yield more realistic estimates.
It should be noted, that given these changes, estimating catches within the current year may be more
accurate if considered on a flag/fleet basis.

Members are asked to either accept these initial estimates or provide adjustments based upon their
knowledge of the current fishing season. Previous estimates for total current catches have always been
within about 10% of the final figures. Last year’s SC9 2021 estimates for total catch show a relative
underestimation of 0.9% overall, with the previous 5 years having initial annual catch estimates
deviating from the final figures in the range of -1 to 10.1%, with a mean of 3.4%. Boxplots showing
historical monthly catches for each of the major fleets were presented and compared with the current
monthly catches from the first half of 2022. The paper also provided a short explanation of the
Trachurus murphyi (CIM) catch history as used in the SPRFMO jack mackerel stock assessment. Section
6 has been included to show information provided by IATTC on catches of epipelagic forage fishes
(including Trachurus spp) for the entire IATTC area.

4,15 CPUE standardisation for the offshore fleet

Document SC10-JMO2 provided an update on the CPUE standardisation for the offshore jack mackerel
fleet (i.e., Fleet 4). Prior to 2018, two offshore CPUE series have been used in the assessment of jack
mackerel: the standardised Chinese CPUE and the nominal offshore fleet CPUE (European Union,
Vanuatu, Korea, Russia). During the 2018 benchmark assessment, the nominal offshore CPUE was
converted into a standardised CPUE series, using GLM and GAM modelling. Since 2019, the
standardised offshore CPUE also includes data from China.

A description of the data available for the analysis is presented. The final GAM model consists of a
number of discrete factors (year, contracting party, month and El Nifio Effect) and a smoothed
interaction between latitude and longitude. The working document focused on calculation of the
standardised CPUE index for the SPRFMO SC10 meeting. The standardised index includes an average
efficiency creep of 2.5% in line with the procedure agreed during the benchmark workshop (SCW14).
The standardised CPUE in 2021 was estimated to be substantially higher than the CPUE in 2019 (there
was no offshore fishery in 2020) and close to the highest CPUE of the time series.

4.1.6 Comparison of European Union self-sampling and observer data

Document SC10-JMO03 provided a comparison of the European Union observer trips in the jack mackerel
fishery with the European Union self-sampling data to assess the quality and reliability of the self-
sampling data in trips where both observer data and self-sampling data were available. Provided that
the quality and reliability of the self-sampling data is satisfactory, then those data can be used to
supplement the observer data for quarters where no observer trips have been realised. The European
Union pelagic freezer-trawler fleet has been carrying out a self-sampling program on the freezer-
trawler fleet since 2015.Within the fishery for jack mackerel in the South Pacific, the self-sampling
program has been carried out on all trips. The European Union scientific observer program for that
fishery is targeted to cover at least 10% of the effort. Over the years 2015-2021 the analysis has shown
that around 35% of the catch has been covered by scientific observers. Over these years, 16 trips were
covered by both self-sampling and scientific observers.

The overall number of length measurements between the observer trips (61,875) and the self-sampling
trips (66,952) up to and including 2021 is comparable. The self-sampling program samples fewer fish
per trip (1,632 compared to 3,867 in observer trips) but samples more trips than in the observer
program (41 vs. 16). In addition, self-sampling data is available for the 2 quarters in the current year
(2022) for which no observer data is yet available. A comparison of the overall length compositions by
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year, derived from all self-sampled trips or derived from the raised observer trips, demonstrated that
the self-sampling covers a wider part of the fishery (season, area) which explains some of the
differences between the two data sources (SC10-JMO03). Thus, self-sampling provides a substantial
improvement in the coverage of the fishery and thereby a more realistic length composition to be used
in the assessment of jack mackerel. The combination of self-sampling and observer trips allows for
quality control of both programs while being able to assure a wide coverage of the fishing season.

During the Jack Mackerel Benchmark Working Group (SCW14), developing a protocol for inclusion of
self-sampling data for the European Union fleet for those quarters where no observer trips were carried
out was decided. SC10-JMO03 describes that protocol and the selection of quarters for which the self-
sampling data will be used. For SC10, it is proposed to use 2021_Q2, 2022_Q2 and 2022_Q3 from the
self-sampling data.

4.1.7 Pelagic Freezer-trawler Association (PFA) self-sampling report

In document SC10-JMO04, a description is presented of the fisheries carried out by vessels belonging to
members of the PFA within the SPRFMO Area from 2016 to 2022. During the fisheries in the Pacific, the
self-sampling programme has been carried out during all trips and all hauls. Catch distributions and
length compositions by quarter and division are presented for jack mackerel (CIM), chub mackerel
(MAS) and southern rays bream (BRU). No PFA fishery was carried in the SPRFMO Area in 2020, due to
the global COVID-19 crisis. The jack mackerel fishery takes place from March through to September.
Overall, the self-sampling activities for the jack mackerel fisheries during the years 2016-2022 (up to
16/07/2022) covered 41 fishing trips with 1,757 hauls, a total catch of 115,484 tonnes and 66,950
individual length measurements. Compared to the previous years, jack mackerel in the catch in 2021
and 2022 have been taken much more northerly. Bycatches of chub mackerel (MAS), southern rays
bream (BRU) and blue fathead (UBA) are being taken in the fishery for jack mackerel. During the years
reported, 1,348 hauls with chub mackerel (MAS), 377 hauls with southern rays bream (BRU) and 311
hauls with blue fathead (UBA) have been analysed as part of the programme.

4.1.8 CPUE abundance index in south-central Chile - Update and proposed correction

Document SC10-JMO5 reports on the CPUE abundance index provided by Chile. The abundance index
based on the CPUE model of the south-central Chilean purse seiner fleet is one of the main indices used
in the jack mackerel stock assessment model. This index was updated to the first quarter of 2022. The
CPUE model uses vessel hold capacity both in independent and dependent variables. To evaluate the
effect of the use of vessel hold capacity in the CPUE model, a new model based on the catch with vessel
hold capacity as covariable was fitted. The two models estimated a similar abundance index with an
important recovery trend in the last years.

The relationships between the CPUE index and hydro-acoustic survey results in the south-central area
were analysed, including acoustic biomass, acoustic density, and fish distribution area. Acoustic surveys
found the fish highly concentrated close to the coast in the last two years. A ramp model was fitted
between the CPUE index and biomass. CPUE index tends to increase with acoustic density until an
asymptotic level. A linear model was fitted between the CPUE index and area (excluding the last two
years), and this was proposed to correct the CPUE index. This correction reduced the recovery rate in
the last two years. Having a precautionary approach was recommended because the CPUE index seems
to overestimate stock recovery.
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From the web preparation meetings, and recognising that the benchmark assessment has occurred in
July 2022, the SC agreed that the assessment would be carried out in line with the results of the
benchmark workshop. The usual incremental analyses of adding each new data component were
completed. Lee Qi presented the results of the assessment model with updated data to 2022 (models
0.00 to 1.00). Given that the SCW14 benchmark was held a few months prior to SC10, it was agreed
that limited sensitivity runs should be done.

4.2 Jack mackerel stock assessment

In preparing the final accepted run for the assessment, the SC noted that additional analyses regarding
the standardisation of metrics between data and growth parameters used in the assessment have been
carried out by Peru dealing with the 2-stock model. A condensed version of the results was presented
in the Annual Report (SC10-Doc27) and an extended version was submitted as a working paper (SC10-
WPO01). These results affect the far north stock.

Another slight modification from the benchmark configuration allowed the model to better
accommodate a change in the distribution of fishing effort by the offshore fleet. The SC agreed with
this modification and improved the model fit to the 2022 age composition data.

The SC noted that there was very little fishing activity by the offshore fleet in 2020. As such, the age
composition data were derived from a very small sample size, which is not being reflected in the stock
assessment. The SC:

recommended the analysts consider incorporating variable sample sizes based on the data
collection procedures. Presently, a single constant sample size is assumed for all years.

The Busy reference point was previously set at 5.5 Mt. During the SCW14, updating the Busy reference
point in line with the new assessment approach was recommended. The SC:

agreed to use a 10-year average of the dynamically estimated Busy as the Busy value to be taken
forward in the forecast. This Busy is estimated as 7,819 kt in 2022 for the single stock hypothesis.

The SC noted that the Jack Mackerel Benchmark Workshop provided an estimate of By that the SC
accepts as part of the harvest control rule (HCR) as modified from Annex K. This should be considered
in the future Management Strategy Evaluation (MSE) studies

The SC noted that the assessment indicates that dynamically estimated Fusy is increasing in the most
recent years (from 0.19 in 2014 to 0.36 in 2022).

The SC:

recommended that the reason for the increase in the dynamically estimated Fusy be further
explored

The 1-stock and 2-stock models have some differences in the specifications of certain processes (e.g.,
on selectivity). In the current formulations, the single stock model performs better than the two-stock
model with respect to retrospective patterns. However, the 2-stock model has a lower overall log-
likelihood compared to the 1-stock model, indicating a better model fit. Regarding the retrospective
pattern, it was suggested that the two-stock model may be unable to reconcile the recent increase in
the Peruvian CPUE data with a lack of recruitment in the northern area. The SC agreed that over the
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coming year additional work should be devoted to the two-stock model to better understand the
reasons behind the lack of fit and patterns in the retrospective and this would best be carried out as
part of the MSE for jack mackerel.

4.3 Advice to the Commission on jack mackerel

Advice on jack mackerel stock status at this meeting was based on stock assessments conducted using
the Joint Jack Mackerel (JJM) statistical catch-at-age model, as developed collaboratively by participants
since 2010. The jack mackerel stock(s) in the southeast Pacific show(s) a continued recovery since the
time-series low in 2010.

An overview of the advice provided by the SC, the management decisions by the SPRFMO Commission
and the estimated catch by year has been compiled in Annex 7. This Annex demonstrates that the
advice from the SC has been taken up by the Commission.

In conformity with the approach by the SC since 2012, a comparison was made between the 1-stock
and 2-stocks model configurations. Both models showed similar trends with an increasing overall
biomass, high recruitments in recent years, and low fishing mortality.

Under the 2-stock model, the northern stock is estimated to have increased since 2019 from low
biomass levels in the prior decades. The 1-stock and 2-stock models have some differences in the
specifications of specific processes (e.g., on selectivity). In the current formulations, the 2-stock model
has a lower overall log-likelihood than the 1-stock model, indicating a better model fit. However, the
retrospective pattern in the northern stock is a reason for concern because it leads to substantial
rescaling of stock size between subsequent assessments.

The retrospective behaviour and stock-recruitment patterns for the 2-stocks northern stock hypothesis
require more in-depth studies to understand those patterns better. Concern regarding this topic would
best be carried out as part of the MSE for jack mackerel.

The estimated biomass of jack mackerel increased from 2021 to 2022 and is estimated to be well above
the Busy. Therefore, the SC noted that the stock is estimated to be in the third tier of the harvest control
rule. Within the third tier of the harvest control rule, catches should be limited to a fishing mortality of
Fusy which would be expected to result in catches in 2023 of 3,120 kt. However, according to the
directive of the Commission to the SC (COMM3, Annex C), a maximum change in the catch limit of 15%
should be applied relative to the TAC of the current year.

In line with the accepted rebuilding plan (“Adjusted Annex K”) and because the jack mackerel biomass
is estimated to be above Bysy, the SC:

recommended a precautionary 15% increase in 2023 catches throughout the range of jack
mackerel- at or below 1,035 kt. This advice for catch limits in 2023 does not depend on the stock
structure hypothesis that is used.

The 2022 Workplan was revised (SC10-Doc05_rev1) with the update of dates and the removal of items
where work was complete (such as the Benchmark Workshop SCW14).

4.4 Other jack mackerel matters

441 MSE update

The development of a Management Strategy Evaluation (MSE) will follow SC10, as the results from the
benchmark assessment are needed for this process. The next steps for this process include planning a
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workshop with Commission members and stakeholders to discuss overarching objectives and then
updating the MSE with the latest benchmark information.

Funding needs to be secured for the technical updates of the MSE. The European Union has made a
voluntary contribution to support this work and has offered to take the lead on this work, but welcomed
other delegations to take on this responsibility, if interested.

Chile noted that stakeholder engagement needs to be initiated and has volunteered to take the lead
on that task.

The SC:

recommended having a 1-day MSE workshop in conjunction with the 2023 SPRFMO Commission
meeting, with external experts invited to lead the workshop. This planning for this workshop will be
discussed with the Commission Chairperson after the conclusion of SC10.

4.4.2  Progress on connectivity research task group

Document SC10-JMO08 reports the progress and preliminary results of the project entitled “Population
genetics of Chilean jack mackerel in the South Pacific Ocean” carried out by Chile. For the period 2021-
2022, samples have been obtained from nine locations along Chile. It was proposed that SC members
be encouraged to share samples to improve the geographic coverage. The analysis was considering
mitochondrial DNA control region (mtDNA) sequences and Single Nucleotide Polymorphisms (SNPs). All
DNA data have been provided from an independent commercial genetic laboratory. For mtDNA and
SNPs samples from five locations from period 2021-2022 (current project) and two location off Chilean
waters, one from Peru, and one from New Zealand collected in 2008 (previous projects) were analysed.
For mtDNA additionally, five locations have been obtained from GenBank database.

The mtDNA sequences showed variations in the genetic diversity estimations where the number of
haplotypes varied from 1 to 9, haplotype diversity from 0 to 0.756, and nucleotide diversity from O to
0.124. Variation among location can be the result of the uneven sample size. Overall, there were 26
haplotypes found, and a relatively low haplotype (0.366) and nucleotide (0.062) diversity. Preliminary
results do not suggest a geographical structure pattern. The SNPs obtained after filters were 9,430 from
91 individuals. Summary statistics of genetic diversity were low and with similar values among locations.
The four genetic distances (i.e., Da, Dch, Dma, and Fst) showed low values between locations. The DNA
quality from previous projects performed well for mtDNA PCR and for built genomic libraries to obtain
SNPs. Chile indicated in the presentation that next steps in the progress of this project included increase
the number of locations (to improve the sampling design) and normalize the number of samples (to be
more confident with the data analyses). Finally, ongoing efforts are indicated to generate a genome
reference for jack mackerel that will contribute to the work of the connectivity task group.

Peru highlighted that these preliminary results should be taken with due caution due to the sampling
design and how the data analysis has been performed (i.e., different number of samples by zone,
sampling in the same area in different years treated as if coming from independent areas, no clustering
criteria). Therefore, it was emphasized that, in addition to the more multi-disciplinary approach, a
spatial and temporal analysis of the genetics needs to be considered in the connectivity task group. All
participating members should align with this approach for a successful determination of possible
population units of jack mackerel and their level of connectivity.

Document SC10-JMQ9 reported on the Chilean fishing activity for jack mackerel (Trachurus murphyi).
During the year 2022 (January-July), the totality of the fishing activity in jack mackerel (Trachurus
murphyi) was carried out inside the coastal strip delimited by the 60 nm offshore continuing with a
trend registered observed since 2016 and that has been more marked during 2022. This condition was
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favoured by the high level of aggregations of jack mackerel in the coastal strip, commercial abundance
and recurrence of sighting areas that presented the schools of T. murphyi near the coast. There were
few incursions into the ocean sector that did not yield positive results in the meeting of fishing areas.
There appeared to be an absence of T. murphyiin commercial schools of importance outside the coastal
strip. During the last 7 years, catches of T. murphyi have increased to values higher than that observed
during the 1990s. The increase in fishing yields from 2016 onwards stands out, however in the last two
years (2021 and 2022) this occurred above what was observed in the 90's, a period in which T. murphyi
registered a high landing value. It was indicated that this increase in fishing yields was linked to the high
level of aggregation of this resource in the coastal strip and the high abundances of schools, which
would be associated with the preference of the species for areas with high levels of food, in its condition
of active predator with a high metabolism. In recent years there has been an increase and
predominance in the Chilean catches of the longest-lived large size groups (36 to 45 cm FL) and a low
capture of juvenile specimens especially less than 26 cm FL.

One meeting of the Jack Mackerel Connectivity Task Group has been held to date (7/8 September
2022). During this meeting the Terms of Reference were agreed upon as well as a plan to develop the
work plan. The task group agreed to set up two online/hybrid meetings to develop a genetic research
programme and to establish a workplan for generating a desk study on connectivity
(November/December 2022).

The (updated) Terms of Reference of the jack mackerel connectivity task group are:

a. Carry out a desk study to pull together all available existing knowledge and data on the species
and the stock identity issues. Hierarchically analyse the evidence and identify the sources of
information related to population connectivity.

b. Identify priority lines of a multidisciplinary research for Chilean jack mackerel population
connectivity and propose a work plan based on the gaps identified in the desk study.

c. Agree on protocols for collecting and processing samples and propose methods for analysis in
each of the prioritised lines of research. Agree on the proper operational spatio-temporal scale
for the sampling plan.

d. Develop a genetic research program (including whole genome sequencing), where possible,
building on and making use of already ongoing projects. Explore the possible utilisation of an
independent commercial genetic laboratory for processing of samples.

e. Explore feasibility of tagging methods (e.g., spaghetti tags, pop-up tags) to provide additional
information on the actual movements of fish. Include the review of tagging methods into the
desk study described above (a).

The SC:

recommended that an independent chair should be appointed for the task group thereby using the
funds available for this work from the European Union grant. The independent chair should be
assisted by two co-chairs, namely Giovanna Sotil (Peru) and Sebastian Vasquez (Chile).

The SC also:

recommended that an online meeting should be set up to present the state of the art in genetic
connectivity research. The online meeting should take place in November/December 2022.
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Additionally, the SC:

recommended that a detailed workplan be prepared for generating the desk study on multi-
disciplinary connectivity research. The workplan should be prepared by the chair/co-chairs during
November/December 2022.

4.4.3 Progress on jack mackerel ageing techniques task group

Document SC10-JMO6 provides an overview of Chilean jack mackerel growth. Modelling the growth of
Chilean jack mackerel considering the effect of age-specific sample size. Growth modelling is essential
to inform fisheries management but is often hampered by sampling biases and imperfect data.
Additional methods such as interpolating data through back-calculation may be used to account for
sampling bias but are often complex and time-consuming. Focusing on Chilean jack mackerel, here we
present an approach to improve plausibility in growth estimates when there is an age-specific
imbalance in the sample size. In addition, we implemented an approach based on Bayesian fitting
growth models using Markov Chain Monte Carlo (MCMC) with informative priors on growth
parameters.

Considering the recent validation of the daily periodicity of the micro-increments in jack mackerel
otoliths, the readings of annual rings in the otoliths were complemented with reading of daily
increments for individuals younger than two years of age with the aim of improving the estimation of
the parameter LO. Parameter estimates for the von Bertalanffy growth function confirmed age-specific
sample size bias as an important source of uncertainty. The parameters estimated with the corrected
database showed less difference between the adjustment methods (frequentist and Bayesian). A
methodology based on sampling without replacement by age group is proposed to correct the
imbalance in the sample size. Although some differences were observed between the periods
evaluated, the Bayesian analysis produced more biological reliable estimates for both Leo and LO. The
growth rate coefficient, k, varied accordingly to the estimation of the other parameters, being higher
when Lee was smaller and LO higher. Considering this approach, the von Bertalanffy growth parameters
were estimated as LO = 12.20 Lee = 67.43 and k = 0.14 for the entire period evaluated.

The jack mackerel ageing techniques task group has not been formally established to date. Chile
announced that they will host an ageing workshop from 10-14 October 2022 and invited members to
participate in the workshop. However, several members indicated that they will not be able to
participate in the workshop on short notice. Chile indicated that the workshop may be postponed to
early 2023 to allow all members to participate.

5 Deepwater

5.1 Review of intersessional activities

Work on deepwater issues was largely progressed through New Zealand’s South Pacific Working Group
(SPACWG), with participation by other interested members. Seven papers were authored by New
Zealand, and one was co-authored by Australia and New Zealand. Six papers (excluding the update on
New Zealand’s exploratory fishery for toothfish) were discussed during three different preparatory web
meetings of the Scientific Committee’s Deepwater Working Group. These meetings (SC10-Doc06_rev1)
produced a set of recommendations for each paper, which the SC discussed.
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The purpose of SC10-DWO01_revl, as specified in the SC workplan, was to update the orange roughy
stock assessments for the Lord Howe Rise, West Norfolk Ridge and Louisville Ridge (3 stocks). An
assessment for the Northwest Challenger Plateau was also included. The previous assessments used
Bayesian integrated models, but it was thought that these models were showing undesirable statistical
properties (were over-parameterised), and there was insufficient information in the available data to
justify the model results. An estimation of the minimum initial biomass that could have supported the
catches (Bmin) can still be made even if an estimate of stock size and status cannot credibly be made.
Using this estimate as a basis would be a conservative approach, because it is the minimum possible.
The Deepwater Working Group put forward a set of draft recommendations, which were discussed by
the SC.

5.2 Orange roughy stock assessment

The final recommendation included a table of recommended catch limits for different orange roughy
forecasts with stochastic versus deterministic model runs. The intersessional meeting of the Deepwater
Working Group did not make a clear TAC recommendation.

The SC discussed that the different scenarios suggest different levels of risk and the Commission can
decide how conservative they wish to be. The Australian delegation indicated that domestically they
use an M of 0.037 (in the middle of 0.03 - 0.045 as used in SC10-DWO01_rev1) and suggested to use the
deterministic estimates; an approach that was supported by New Zealand. Based on the models
presented and associated uncertainties, the SC simplified the table to include a range of precautionary
TACs. It was noted that the TACs recommended from the updated assessment model are about half of
the current catch limits in the Tasman Sea and will further reduce the likelihood of any fishing.

With respect to SC10-DWO01_rev1 the SC:

a. noted that the previously accepted orange roughy stock assessments for north, central and
South Louisville Ridge, the West Norfolk Ridge, Lord Howe Rise and the Northwest Challenger
Plateau using integrated assessment models have been shown to be unreliable.

b. noted that even with accurate age data to inform the previously accepted stock assessment
modelling approach, misspecification of natural mortality rate or year class strength could
produce substantially misleading biomass estimates. Error in age frequencies could result in
the true biomass being outside of the 95% Cl of the assessment model, even if the assessment
model had perfect knowledge for all other parameters.

c. noted that error and bias in orange roughy age samples can be relatively high.
noted that the integrated assessment model approach can still be used to estimate Bmin given
plausible settings for stock productivity and vulnerability, and that the Bmin estimates from
integrated models were higher than the BO estimates from spatial CPUE and simple population
model-based methods.

e. noted that until further informative data are available the uncertainty in sustainable yield
estimates will remain high. The most informative data to collect would likely be acoustic
biomass estimates.

f.  noted that if the stock is already depleted to a low level (e.g., <20%), then harvesting at
maximum constant yield (MCY) would result in a relatively high fishing mortality rate and could
result in a very slow stock rebuild or further decline. Current Annual Yield (CAY) and MSY yields
will be higher than MCY and would exacerbate this risk. However, the risk should be mitigated
when applying the MCY scalar to Bmin.

g. agreed that the Bmin estimates should be used as a proxy for Bg estimates and that sustainable
yields should be calculated by applying a fixed scalar to the Bmin associated with an MCY policy
of 1.45% (i.e., sustainable yield = 0.0145 x Bmin) (Table 10 of SC10-DWO01_rev1l).
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h. agreed that from a scientific perspective this represents a precautionary approach to setting
catch limits.

i. recommended that the multi-annual workplan include an item to evaluate the orange roughy
population and wider ecosystem impacts of carrying forward of TACs over multiple years

Finally, the SC noted the long-lived nature of the species, the Commission should evaluate the
possibility of allowing up to 100% of the orange roughy TAC to be carried forward to future years. This
may improve the potential for viable fishery opportunities (and hence research data) within the
constraints of spatial management.

Observers DSCC and ECONZ responded to paragraph 114; their comments are included in Annex 9. The
HSFG counter to these comments is also listed in Annex 9.

Table 1. SC10 recommendations on TACs for orange roughy stocks
(Modified from Table 10 in SC10-DWO01_rev1)

Area TAC Range (t)

Louisville Ridge Central 305-334
Louisville Ridge North 116
Louisville Ridge South 145-160
West Norfolk Ridge 44

Lord Howe Rise 160-174
NW Challenger 131-160

5.3 VME encounters and benthic bycatch

There were no reported encounters with a potential VME pursuant to CMM 03-2022 (Bottom Fishing)
in 2021.

5.3.1 Assessment on how ID guides for VME taxa could be developed

New Zealand presented SC10-DWO06, which updates the SPRFMO quick reference on-deck
Classification Guide for potentially vulnerable invertebrate taxa in the SPRFMO Convention Area, and
also provides an update on the SC multi-annual workplan subtask to develop an ID guide for benthic
bycatch, following the steps proposed in SC9-DW12. The paper reports on progress against 7 of the 10
steps identified in SC9-DW12, including the development of a purpose statement for the ID guides,
what taxa and taxon-specific information to include in the guide, appropriate levels of taxonomic
classification to inform management while minimizing misclassification, and procedures for handling,
sampling, labelling and photographing bycatch, including when samples should be collected and
returned for expert identification. It is intended that this work will enable fishers, observers and
researchers to recognize benthic bycatch taxa more readily, and to improve the quality of benthic
bycatch records from the SPRMO Convention Area.

The Deepwater Working Group put forward a set of draft recommendations, which were discussed by
the SC. With respect to SC10-DWO06 the SC:
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a. noted that the “Classification guide for potentially vulnerable invertebrate taxa” has been
updated to include all VME indicator taxa included in Annex 5 of CMM 03-2022.

b. recommended that the updated “Classification guide for potentially vulnerable invertebrate
taxa” is published on the ‘Science’ page of the SPRFMO website

c. recommended that the updated “Classification guide for potentially vulnerable invertebrate
taxa” is used by observers and fishers to identify VME indicator taxa landed as bycatch during
bottom fishing operations.

d. noted that development of an ID guide for benthic bycatch within the SPRFMO Convention
Area has been progressed.
e. agreed that:

i. The purpose of the ID Guide should be to help observers and fishers to identify and
collect data on benthic bycatch landed during bottom fishing activities at taxonomic
resolutions that are suitable for science and decision-making needs and meet minimum
data collection requirements outlined in CMM 02-2022 (Data Standards) and CMM 03-
2022 (Bottom Fishing).

ii. Thelist of taxa provided in Annex 2 (of SC10-DWO06) is used to populate the ID guide once
Step 4 (determine the taxonomic resolution required to improve data quality and avoid
misclassification) has been applied.

iii.  Where species within a genus can be easily distinguished by users in the field, they should
be included at the species-level in the ID guide, and where species and genera cannot be
readily distinguished by users in the field, taxa within the guide should be collapsed into
higher taxonomic levels.

iv.  The taxon-specific information identified for inclusion in the guide is appropriate.

v. The instructions for handling, sampling, labelling, and photographing bycatch are
appropriate.

vi. The procedures for when samples should be collected and returned for expert
identification are appropriate.

5.4 Further development of VME indicator taxa distribution

New Zealand presented SC10-DWOS5, which updates the Scientific Committee on the development of
habitat suitability models for previously unmodelled VME indicator taxa and the development of
abundance models for VME indicator taxa. Habitat suitability models, and associated uncertainty
estimates, for previously unmodelled VME indicator taxa were developed following the same methods
presented in the New Zealand and Australia Bottom Fishing Impact Assessment (BFIA). Model estimates
for the newly modelled VME indicator taxa (Actinaria, Brisingida, Bryozoa, Hydrozoa, Zoantharia,
Crinoidea (and sub-groups stalked Crinoidea and unstalked Crinoidea) were assessed as having high
statistical skill in classifying suitable habitat. A total of 17 VME indicator taxa habitat suitability models
are now available for the SPRFMO Evaluated Area, covering all VME indicator taxa listed in Annex 5 of
CMM 03-2022. Two methods for estimating spatial distribution of the abundance of VME indicator taxa
were trialled: a data-driven modelling approach which is underpinned by (limited) abundance data; and
a principles-based approach, i.e., where distribution of abundance of taxa are based on known or
estimated relationships informed by experts. The data-driven approach was trialled for two VME
indicator taxa: Goniocorella dumosa (representing the order Scleractinia, stony corals) and
Demospongiae (representing the phylum Porifera, sponges). Both abundance models produced
credible predictions of spatial distributions of abundance with high correlations between modelled
predictions and observed abundances (noting that these samples were also used to train the models).
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A preliminary trial of abundance modelling using a principles-based approach (having only received
input from a subset of experts, 5 out of 22 experts) provided spatial estimates which visually appeared
plausible, but which performed no better at predicting abundance than previously developed habitat
suitability models. Further work is required to fully assess the appropriateness of this approach,
including the integrations of responses from a greater number of experts (representing a variety of
expertise and knowledge of the taxa) and possibly combining expert opinion using alternative elicitation
methods than those tested. Where sufficient abundance data exist to develop robust statistical models,
a data-driven approach will be prioritised for estimating the distribution of VME indicator taxa
abundances. However, given the paucity in abundance data, it is likely that for at least some VME
indicator taxa, insufficient abundance data will be available to develop robust data-driven models. For
these VME indicator taxa, the principles-based approach could be further explored and may remain the
only means to estimate distribution of abundance for data poor taxa.

The SC sought clarification on the reference to the two sub-taxa in the first recommendation. It was
explained that the Crinoidea were modelled both as a single group and at finer resolution where they
were split into the “stalked” and “unstalked” crinoids to reflect differences in vulnerability to trawl gear,
which is what the “two taxa” are referring to.

The SC sought clarification on the future of this work and clarification around the principles-based
approach, particularly with regards to whether the principles-based approach estimates abundance.
New Zealand clarifyed that further work is needed to explore the utility of the principles-based
approach for estimating abundance for taxa where there are insufficient data to apply the data-driven
approach.

With respect to SC10-DWO5 the SC:

a. noted spatial predictions of habitat suitability for six newly modelled VME indicator taxa (and
two sub-taxa) using statistical methods previously endorsed by the SC have been completed.

b. noted the new VME indicator taxa models have high statistical skill in classifying suitable
habitat.

c. noted a data-driven approach for modelling VME indicator taxa abundance has been trialled
with initial predictions for two VME indicator taxa showing promising results.

d. noted a preliminary assessment of the principles-based approach for modelling VME indicator
taxa abundance was undertaken, but further work is required to fully assess the
appropriateness of this approach.

e. noted the future availability of further imagery data would help facilitate spatial predictions of
abundance for a greater number of VME indicator taxa with increased robustness.

f.  recommended that the new habitat suitability models are added to the geodatabase of
habitat suitability layers for VME indicator taxa held by the Secretariat so they can be
provided to Members and CNCPs to aid in the evaluation of potential encounters with VMEs.

g. recommended the application of the data-driven approach described in this paper to
estimate spatial predictions of abundance for VME indicator taxa for which sufficient
abundance data exists.

h. recommended further exploring the application of the principles-based approach for taxa
where abundance data are insufficient to apply a data-driven approach until sufficient
abundance data becomes available.
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5.4.1 Design of a process for reviewing historical bycatch in bottom fisheries

New Zealand presented SC10-DWO03, which provided a progress update on the SC multiannual workplan
task to develop “a process to review all recent and historical benthic bycatch data to determine the
ongoing effectiveness of the spatial management measures”. The paper presents an approach to
mapping the broad-scale spatial distribution of historical benthic bycatch of VME indicator taxa by New
Zealand bottom trawl vessels operating within the Evaluated portion of the SPRFMO Convention Area
between 2008 and 2022. The paper presents a series of figures and tables that identifies Management
Areas where there has historically been a high frequency of interactions with VME indicator taxa (e.g.,
the South Lorde Howe — East; Northwest Challenger; and Central Louisville 15 Management Areas) or
exceptionally large bycatch events (e.g., of Scleractinia in the West Norfolk; North Louisville Ridge 23;
Central Louisville Ridge 13, 14 and 15). Conversely, the Figures and Tables also identify Management
Areas where bycatch of VME indicator taxa has been relatively infrequent (e.g., North Lord Howe —
North; North Lord Howe — South; Westpac Bank; North Louisville Ridge 17 and 18; South Louisville Ridge
3,5,7,8,9 and 11). The paper proposes that the next steps for this project is to undertake fine-scale
spatio-temporal investigations of historical bycatch for locations within management areas with a high
number of encounter events, or with high bycatch.

From this paper, the Deepwater Working Group put forward a set of draft recommendations, which
were discussed by the SC. These were supported by the SC. The SC Chair questioned if there are plans
to undertake the work to look into fine-scale spatio-temporal investigations of historical bycatch. New
Zealand confirmed that this is a multiyear project, and the next phase would be to look at fine-scale
spatio-temporal patterns of benthic bycatch.

HSFG suggested that the SC consider paper #2 proposed in SC10-Obs01 as a workstream in the SC
workplan as a high priority to test the power of the habitat suitability models in their ability to predict
benthic bycatch. New Zealand indicated that analyses of bycatch presented in SC10-DWO03 is a separate
topic from the point HSFG makes on habitat suitability modelling and considers this request out of
scope for SC10-DWO03. HSFG agreed and clarified that their statement was not with reference to the
work that is already in progress; rather they identified a priority for work that has not yet been initiated
but is necessary to determine at what spatial scale the Habitat Sustainability Index models can most
appropriately be used.

With respect to SC10-DWO03, the SC:

a. noted that progress has been made in mapping the spatial distribution of historical bycatch of
VME indicator taxa between 2008 and 2022.

b. noted that data included within the mapping is limited to that from New Zealand vessels
operating within the evaluated area between 2008 and 2022 and is not representative of
bycatch of VME indicator taxa in areas not fished by the New Zealand trawl fleet.

c. noted that the maps can overestimate the spatial distribution of bycatch and represent the
maximum potential catch that could have come from a particular cell.

d. agreedthatthe mapping approach is useful for identifying the general areas within FMAs where
fine-scale spatio-temporal investigations of historical bycatch should be undertaken, but that
the per-cell statistics should be treated with caution as they present information at a smaller
scale than is available in some of the data.

e. recommended that for areas within FMAs with a high number of encounter events, or with
high bycatch, that fine-scale spatio-temporal investigations of historical bycatch are
undertaken.




127.

128.

129.

130.

131

132.

SPRFMO SC10-Report

New Zealand presented SC10-DWO04, which investigates the catchability of benthic bycatch of VME
indicator taxa using existing data to support design of a wider research programme (SC10-DWO04).
Bottom trawl gear, designed to catch fish, is relatively inefficient at catching benthic invertebrates,
including vulnerable marine ecosystem (VME) indicator taxa. Depending on their size and structure,
some organisms may be broken into small fragments and lost from the net before it is recovered to the
surface for examination of the bycatch, while other organisms might be able to withstand or avoid the
passage of the trawl net and therefore not be included in the bycatch. Estimating catchability of benthic
bycatch is important for informing future review of the VME encounter protocol included in CMM 03-
2022 by allowing the potential extent of the impact on the VME corresponding to a given encounter
threshold level to be estimated. Two types of data were used to estimate catchability: co-located data
(trawl surveys which included images and video from headline cameras) and paired data (where
imagery data was collected adjacent to trawl tows). The results of the analyses (as for previous
assessments, SC7-DW14 and SC7-DW21-rev1), indicate that in general the catchability of VME indicator
taxa by bottom trawls is very low to low (<5%), but for some taxa it can be moderately (5-10%) or
relatively high (>20%). In addition to variation by taxa, the previous and present paired data analysis for
SPRFMO (the most comparable analyses), indicate that catchability can vary by geographic area and
depth. However, there are several issues that relate to these catchability estimates (using both paired
and co-located data) that provide cause for concern about their robustness (i.e., small sample sizes,
spatial coverage of imagery and mismatch between trawl locations and imagery location), despite all
the measures that were taken to make them as reliable as possible. The data evaluated in this analysis
represent the best available estimates, but as per the previous analyses, are insufficient to yield
guantitative estimates of catchability for VME indicator taxa with certainty. Recommendations to help
design a programme to better determine catchability of VME indicator taxa were also provided.

5.5 Investigations on the catchability of benthic bycatch

The Deepwater Working Group put forward a set of draft recommendations, which were discussed by
the SC with some modifications (i.e., in the second recommendation, the text “as per the previous
analysis” should be replaced with “similar to SC papers SCO7-DW14 and SCO7-DW21.”

DSCC commented that most of the analysis presented indicated that catchability was generally low and
therefore should be considered in taking precautionary measures in developing thresholds. The
Working Group Chair noted that the SC highlighted the high uncertainty associated with catchability
estimates rather than the estimates themselves. The European Union and New Zealand supported the
statements by the Working Group Chair. The conclusion was that the sentence captures the main point
to be conveyed from the paper.

The SC discussed the appropriateness of including language in the SC Workplan on undertaking future
analyses (i.e., power analyses and other tools) to assess the feasibility of the research programme. It
was agreed that the language did not need to be added to the SC Workplan but rather it was captured
in the recommendations and meeting report. As described in SC10-DWO04, development of a
programme to better determine catchability of VME indicator taxa, will need to consider the
appropriateness of sampling methods (e.g., trawl gear type, camera setup, amongst others), sample
design (e.g., sample number, spatial scale of sampling, stratification by habitat and bioregion, power
analysis, amongst others) and cost.

DSCC noted that the research methods need to be non-destructive of VMEs as well.
With respect to SC10-DW04 and intersessional discussions the SC:

a. noted that a pragmatic, data-informed approach has been used to further evaluate the
availability of New Zealand data to assess the catchability of VME indicator taxa.

b. agreed that the data evaluated in this analysis, which represent best available estimates, are
insufficient to yield quantitative estimates of catchability for VME indicator taxa with adequate
certainty similar to findings shown in SC paper SCO7-DW14 and SCO7-DW21_revi.
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c. agreed that the most robust approach to quantifying catchability of VME indicator taxa would
be to compare the biomass of VME indicator taxa landed on deck with estimates of seabed
biomass from headline and other fit-for-purpose net cameras with suitable resolution and
coverage of the trawl footrope.

d. recommended that the feasibility of developing and funding a research programme to
achieve robust estimates of catchability for VME indicator taxa in 2023+ should be explored.

5.6 Ongoing appropriateness of CMM 03 (BF-IWG)

The Chair of the Intersessional Working Group (IWG) on bottom fishing provided a presentation
summarising the IWG’s progress to date, based on its terms of reference (COMM10-Report, Annex 4c).
The IWG Chair noted the IWG had finished its work on Topic 1 (appropriate scale of management to
assess and prevent SAls on VMEs), Topic 4 (the encounter review process) and Topic 5 (the 2020 VME
Encounter).

The IWG Chair highlighted:

a. The importance of resolving the appropriate scale of management given its centrality to CMM
03-2022, and assessing the ongoing effectiveness of the CMM.

b. The SC’s repeated requests to the Commission to resolve the appropriate scale.

c. Thatthe IWG will recommend that the Commission adopt the Fishery Management Area as the
appropriate scale of management for assessing the performance of the VME spatial
management scenarios (within the Evaluated Area); and a multi-scale risk-based approach to
assess encounters with VME indicator taxa.

d. The review documented both the strengths of the encounter review process and some areas
for improvement, including further work for the SC to develop an Encounter Review Standard.

e. The IWG’s review of the 2020 VME Encounter, which considered the advice from the SC. The
IWG concluded that the NZ 2020 VME encounter area should remain temporarily closed until
the work on the multi-scale risk-based approach was completed.

f.  The IWG was still working on Topic 2 (spatial management protection scenarios) and Topic 3
(the move-on rule), noting extensive scientific advice provided by the SC in previous years.

g.  The IWG will meet again in November to finalise Topic 2 and 3, and to consider any further
advice from the SC.

5.7 CMM 03 request regarding species of concern

Australia presented a joint paper with New Zealand on direct and indirect interactions between bottom
fishing and marine mammals, seabirds, reptiles, and other species of concern (SC10-DW02), as required
every 2 years under CMM 03-2022. No mammals or reptiles were recorded as caught over the last 2
years. There were 2 bird interactions, a fairy prion (dead) and an individual that was either a petrel or
a shearwater, which was released uninjured. There were also three sharks recorded by an Australian
demersal longline vessel as oceanic whitetip sharks, three mixed black-tip sharks, and nine mixed rays
(but it is believed that these latter two are unlikely to be of the species identified in CMM 02-2022 as
SPRFMO Species of Concern).

Based on the results from SC10-DWO02, the SC:

a. noted the summary of seabirds, marine mammals, reptiles, and other species of concern
reported captured in bottom fisheries in the SPRFMO Area from 2020-2021 together with the
total weight captured and IUCN threat classification categories is contained in Table 2, and that
this will be reviewed again in 2024.
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b. noted that captures of marine mammals, seabirds and reptiles are rare in bottom fisheries.

c. recommended further mitigation options should be sought and implemented to reduce the
incidental capture of oceanic whitetip sharks.

d. recommended that Australia amend its e-monitoring protocols to include video review of all
fishing shots where the vessel reports an interaction with a species of concern under CMM
02-2022.

e. agreed that no spatial/temporal closures, spatially/temporally limited gear prohibitions,
bycatch limits or measures for an encounter protocol for any of these species are required at
this time.

5.8 Advice to the Commission on Deepwater

Recalling that CMM 03-2022 paragraph 18 requires that “No later than at its 2023 annual meeting, the
Commission shall decide on the level of protection required to prevent significant adverse impacts on
VMEs, taking into account the advice and recommendations of the Scientific Committee.”

Subsequently, the SC:

a. requested that the Commission provides clear guidance to the SC on the spatial scale at which
significant adverse impacts should be evaluated, and other matters related to
operationalising the objective of preventing significant adverse impacts on VMEs, at the
conclusion of the work of the SPRFMO Intersessional Working Group on Bottom Fishing.

b. noting the reference in CMM 03-2022 to the United Nations General Assembly (UNGA)
Resolution 61/105 calling on RFMOs to avoid significant adverse impacts on VMEs, SC10
requests that the Commission develop specific objectives for VME management and provide
clarity on the choice of an operational / quantitative threshold defining what level of impact
would constitute a significant adverse impact.

€. noted that the SPRFMO Intersessional Working Group on Bottom Fishing has concluded that
the Commission should adopt the Fishery Management Area® as the appropriate scale for
assessing the performance of spatial management (including the areas that are open and
closed to fishing) and that the assessment of VME encounters should be at biologically relevant
spatial scales.

d. requests further clarification on the acceptable severity (significance of the damage) and
extent (spatial proportion of the VME habitat impacted) of the impact, if these differ from
the guidelines provided by the FAO.

The 2022 Workplan was revised with the updating of dates and removal of items where work was
complete. New items for the Workplan included:

a. Evaluate the orange roughy population and wider ecosystem impacts of carrying forward of
TACs over multiple years.

b. Exploring how to define the thresholds between good state and SAl for VMEs at different
spatial scales, and understanding knowledge gaps and uncertainties.

HSFG developed a working paper (SC10-WP02) outlining a science rationale and suggestions for further
efforts to progress this work.
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6 Squid

6.1 Review of intersessional activities

The SC noted that in 2022, the Squid Working Group held six virtual workshops on the topics of effort,
stock assessment, and genetics for jumbo flying squid. The chair of the Squid Working Group, Dr Gang
Li provided a summary of this work.

The SC discussed the species profile for jumbo flying squid and proposed updates to the genetic
information and taxonomy in the species profile, which have been incorporated within SC10-SQ13_rev3
Proposed changes to the jumbo flying squid species profile. It was additionally suggested that the
latitudinal distribution in Figure 1 of the profile is updated so that it is restricted to a southern limit of
40°S, and that a source reference for the update is provided. During SC10, the new proposed map was
not accepted; however, Members agreed on final edits. The SC congratulated the Squid Working Group
for completing this task.

6.2 Squid assessment data (including effort)

With regards to the effort workshop, there were several presentations from Members and the
Secretariat. The Secretariat supplied and described the catch and effort data from the squid jigging
fishery (1 degree by year, month, Member). Two data sets were provided, one for the aggregated data
as described above and the second with the data categorized and aggregated by vessel size class (i.e.,
small, medium, and large), based on gross tonnage.

China presented monthly CPUE indices based on different effort metrics (i.e., fishing hours, days and
vessels) and vessel characteristics (SC10-SQ03), using the catch and effort data from the multinational
dataset prepared by the Secretariat and China’s national data.

Chile, Korea, Peru, Chinese Taipei summarised their squid fishery including data collection, fishing
effort, fishing grounds, and technical details of the squid jigging operations. There was also presentation
on catch and effort data template development.

Based on these presentations, members discussed fishing effort metrics and agreed to use fishing days
to generate CPUE indices for the squid jigging fishery.

A data template to support the stock assessment was also discussed. However, this item needed some
additional discussion before adoption.

The workshop also discussed effort control and CMM development and reconfirmed the Scientific
Committee’s advice from last year.

6.3 Genetics and connectivity

Document SC10-SQO9_revl reports on preliminary results based on mtDNA (ND2 and COl) genes and
SNPs analysis with ddRADseq technique of Dosidicus gigas collected in Peruvian jurisdictional waters.
Mature organisms (stages Ill and IV) from the three size phenotypes (small, medium and large), from
three latitudinal groups (north, central and south), and from two longitudinal distributions (coastal and
oceanic groups) were considered. Two mtDNA genes, COI (658 bp) and ND2 (1084 bp), were analysed.
For COI, low genetic diversity and a star-like network was registered in 130 organisms analysed. On the
other hand, for ND2 gene, a higher genetic diversity (49 haplotypes) was identified in the 123 individuals
evaluated. The highest haplotype and nucleotide diversities were observed in the large-size (among
phenotypes), central (among latitudinal groups) and oceanic (among longitudinal distribution)
organisms. Under different hypothesis, groups comparisons (AMOVA) were done, observing a
significant difference among coastal and oceanic groups. Pairwise Fst analysis showed significant
differences between central oceanic and south coastal, as well as central oceanic and southern oceanic
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organisms. These differences were mainly related to the presence of large-size organisms from central
oceanic zone. In addition, based on ddRAD-seq genotyping of 28 samples (representative from most of
the groups), 310 polymorphic loci and 746 SNPs were retained and used for preliminary analysis.

Additional information on genetic studies were provided by Chile (SC10-SQ05) and Korea (SC10-SQ12).

The SC noted that although samples in different studies were variously collected from the high seas
(China and Korea) and coastal waters (Chile and Peru) and analysed using different genetic techniques,
the studies were consistent about identifying a single genetic stock, except for the study by Peru. Peru
emphasized that differences may be related to the different sampling design used (3 phenotypes
collected in the same area, to compare differences along their latitudinal and longitudinal distribution),
compared to other studies.

The SC discussed plans to exchange muscle tissue samples or genetic data, which has been delayed.
However, there was agreement to continue this work and share tissue or genetic samples, as well as
associated metadata (e.g., the coordinates, depth, and date samples were collected and well as
phenotype information) where they are available. It was noted that some members currently only have
DNA samples available, and other members may have restrictions on sharing tissue samples. The best
options for exchanging DNA sequences were discussed, including registering data on GenBank.

The SC also discussed the sharing of genetic protocols and the development of a unified report
incorporating data and analysis from all members.

Following the discussion, the SC:

recommended to develop a Jumbo Flying Squid Genetics and Connectivity Task Group to:

a. Promote the samples (DNA or tissue) exchange to perform the population genetic analysis
considering the three phenotype-sizes along the entire species distribution and taking into
account a mantle length range of each phenotype size and sampling coordinates.

b. Elaborate a single report on the description of genetic diversity based on mtDNA markers
(ND2 and CQl), integrating registered DNA sequences from all members.

c. Share and discuss the detailed protocols of NGS techniques applied by members for SNPs
identification, and try to implement techniques and standardize analysis criteria, using the
sequenced genome of the species as a reference, if possible.

d. Integrate the results of all members for a description of the population genetic variability
based on SNPs.

6.4 Standardise biological sampling

Biological sampling was discussed under the genetics and connectivity agenda item. The connectivity
activity has as part of their terms of reference to design appropriate sampling levels and coverages.

The SC discussed the addition of new columns to the data template for mean ML and mean weight and
discussed whether data should be reported at the week level rather than as monthly.

The SC discussed if the purpose of the templates is for data collection or to format data to feed into
stock assessment models. It was clarified that the template is designed to support the stock
assessments (rather than new data collection) and that the collection of new data is supported by the
data standard, which identified the types of data that need to be collected.

It was noted that some Members’ monthly catch data is missing, which has delayed the stock
assessment workshops, and the template is designed to address that issue and support the stock
assessment using the current models.
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Peru provided a short presentation that highlighted the potential addition of information related to
effort, spatial resolution, and subpopulation group classifications (i.e., S, M, L) to the template. The aim
of the additional information is to evaluate population subgroups and the spatial distribution of
subgroups.

The SC discussed that although there are many good suggestions for how the template could be
updated, a pragmatic approach would be to produce a template that includes the minimum
requirements for a stock assessment using the models that are currently available. The SC
acknowledged that future updates to the template could include additional biological specifications to
iteratively improve the models and incorporate phenotypic data.

It was agreed that Members should further develop the template intersessionally. An item was added
to the SC multiannual work plan to revise the data template to sufficient detail and create scripts to
allow current assessment methods to be used and future higher resolution approaches (e.g., depletion
estimator by phenotype).

The SC noted models that include phenotypic information could be developed in parallel to the current
models. There were differing views on whether models should be developed in parallel or not, and if
the current models should be abandoned for new models that include phenotypic information. Some
Members expressed concerns about developing a new model approach and abandoning the work that
had been done to date on the existing models.

Recognising that this is a complex matter with differing views amongst members, the SC agreed to add
a new item to the multi-annual workplan to develop a task group to coordinate data needed for stock
assessment models with a goal that they will account for phenotypic spatial patterns.

6.5 COMM 11 Advice on appropriate level of observer coverage

Document SC10-SQO6 describes the methods and procedures applied by the Instituto del Mar del Peru
(IMARPE) to obtain biological and fisheries information and data on the jumbo flying squid Dosidicus
gigas in the Peruvian waters. In cooperation with other agencies, IMARPE is working on expanding these
methods and procedures in order to strengthen the systematic collection, sampling and recording of
information and data on the fishery, the biology, and the population dynamics of this species, both on
board artisanal fishing vessels and in the main landing sites and coastal research laboratories of
IMARPE. The IMARPE observer programme already provides a standardised tool for collecting, sampling
and recording information and data that contributes to generating reliable and comparable information
from the jumbo flying squid fishery in Peruvian jurisdictional waters and, with the necessary
adjustments, it will be strengthened and expanded to meet the requirements of the SPRFMO Observer
Programme (CMM 16-2022) and CMM 18-2020 (Squid) with respect to Peruvian artisanal vessels less
than 15 min length that will be authorised and participate in jumbo flying squid fishery in the high seas,
in the SPRFMO Convention Area.

The SC noted that this was an innovative approach to approaching an alternative programme for
satisfying observer requirements in support of science needs for the resource. Peru requested advice
and comments on this from the SC. It was clarified that this is presently used to collect data within the
Peruvian Areas of National Jurisdiction (ANJ) and is working well. Therefore, the SC:

recommended that the programme was suitable and met the requirements for data collection
obligations as detailed in paragraph 4 of CMM 16-2022 (Observer programme).

Document SC10-SQ11 provides information about the importance of onboard scientific observers in
the jumbo flying squid fishery as presented by Ecuador in the Squid Stock Assessment Workshop, on 8-
9 September 2022. It was highlighted that on-board human and electronic observer programmes
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should be developed and included among the mandatory measures for all countries involved in
harvesting jumbo flying squid, supporting scientific and monitoring work to assess the status of the
population, which is compulsory by international agreements to regulate fisheries and management
policies in the SPRFMO Area.

The SC squid working group discussed a simulation study (SC10-SQ02) of the existing observer data
suggesting that the minimum observer coverage of 5 full-time at-sea observers or 5% of fishing days
was acceptable from a statistical sampling perspective. The observer coverage should be spatially and
temporally representative of the fishery. An alternative level of 20% was also suggested by some
Members, based on consistency with other RFMOs. The SC noted that the current level of observer
coverage of the Chinese fleet is well below 1% of fishing days in 2021 due to the impact of COVID-19
pandemic.

There was considerable discussion on improved monitoring programmes that will soon be coming
online. This includes, e.g., electronic logbooks in 2024 for the Chinese fleet, electronic monitoring (EM)
programmes in Peru and Chile, and plans for a sampling design to account for genetic/phenotypic
differences. These programmes should factor into observer coverage level considerations.

The SC noted that it is important to provide advice about observer coverage and develop a better
understanding of the characteristics of the fishery, the stock (including phenotypes and biological
condition), and ecosystem impacts to inform management decisions.

The SC noted that paper SC10-SQ02 evaluated the required level of observer coverage; however, there
were some concerns about the representativeness of data collection at the current observer coverage
level. Some Members suggested that the SC may need to make a recommendation based upon
observer coverage in other RFMOs, which is generally higher than that currently required in CMM 18-
2022.

China noted that it has study-fleet of vessels to collect data to supplement human observers. For the
2022 fishing year there have been five full-time on-board observers, so the number of fishing days will
be greater, and they suggested to the SC that they will assess if they believe the level of coverage will
be enough to support scientific needs, including phenotype analysis.

It was noted that the characteristics of the fishery, the number of observers deployed, and the amount
of data collected should be considered when discussing observer coverage. It was also noted that even
though interactions with species of concern may be low, low interactions require high observer
coverage to allow detectability, and even small numbers of interactions can result in large population
impacts when the fleet is large and the populations of the impacted species are small. China pointed
out that bycatch in the jumbo flying squid fishery is rare; however, a turtle interaction was observed
(SC10-Doc10 Table 4). China cautioned against extrapolating to the entire fleet.

Many Members supported an increase in observer coverage (human and electronic) of the jumbo flying
squid fishery in the Convention Area because these levels were below acceptable scientific standards
for data collection purposes. And some Members supported that the current observer coverage level
is appropriate based on available studies.

China submitted a statement (Annex 9) on observer coverage in the jumbo flying squid fishery.

6.6 Assessment progress and CMM development

With respect to biological consideration for the stock assessment, Peru gave a presentation on variation
in size-at-maturity of squid, focusing on long-term patterns of distribution in the different phenotypes.
The workshop discussed the presence of different phenotypes (i.e., small, medium, and large) observed
in jumbo flying squid and the implications for monitoring and assessment.

The SC discussed three stock assessment models presented by Members and Observers: a SPiCT model
(Chile, SC10-SQ10), a Bayesian stat-space model (China, SC10-SQ04), and a depletion-production model
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(CALAMSUR (SC10-0Obs03). There were differences in the length of data time series included in the
models, as well as with the advantages and limitations of each of the models. The need for a
precautionary approach to managing the fishery was also raised.

The SC discussed the need for longer time-series of data to reflect longer-term environmental
fluctuations that can have a significant influence on the productivity of a stock.

The SC discussed the uncertainty associated with the CPUE indices used in the assessment models,
largely due to the spatio-temporal variability of the different phenotypes. The CPUE trends may be hard
to interpret given the different phenotypes and that the total catch can be reported in weight or
numbers (converted from mean weight).

The SC discussed the challenges with estimating the intrinsic growth rate parameter for all models,
given gaps in the current understanding of squid biology.

The SC acknowledged that the issue of phenotype is important and should be linked to workplan task,
and noted the complexity associated with an assessment model for a short-lived species such as jumbo
flying squid.

The SC discussed aspects of the stock assessment models that had been developed intersessionally and
acknowledged the work done by members in this regard. Additionally, from this work the SC:

a. noted that a shared dataset of all catch and effort data held by the Secretariat was made
available.

b. noted that the nominal CPUE index shows a slight decline since 2016 and that the nominal and
standardised CPUE time series show similar trends.

c. agreed that data, stock structure, and model specification issues need to be resolved before
these model approaches can be used to advise the Commission on appropriate catch,

d. noted that sampling for phenotypic variation should be considered in developing management
procedures based on stock assessments, and

e. recommended that in the interim, CMM development should monitor CPUE trends and
constrain fishing effort as a precautionary approach
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Table 2. Overview of pros and limitations of the three models evaluated in the squid working group.

Mode/ Pros Limitations
Bayesian state-
space production | Incorporation Qf process‘and observation Short time series; lack of contrast in CPUE.
model (CHN) error; exploration of environment-
dependent parameters
2016-2020
Incorporates process errors on4b|omass Production specified as Schaefer model
and fishing effort and observation errors e
] Prior distribution intrinsic growth (r)
SPiCT (CHL) (catch and abundan.ce index) Nominal CPUE indices for China, Chinese
Longest abundance index (2001-2020) o
with contrast. Taipei and Korea.
2001-2020 . Peruvian data from ANJ report figures
Global abundance index (digitised)
Flexible time scales (annual model
presented)
High estimated r; potentially overly
optimistic
Regional Poor fits to Chinese catch data
depletion model Peruvian data from ANJ report figures
(CALAMASUR) Monthly time scale; mechanistic model (digitised)
Natural mortality estimated without
2012-2020 fisheries independent data
Survival curve inconsistent with
semelparous life strategy

6.7 Advice to the Commission on squid

The nominal CPUE index shows a slight decline from 2016 (Figure 1) and the nominal and standardised
CPUE time series show similar trends. Data, stock structure, and model specification issues need to be
resolved before the assessment models can be used to advise the Commission on appropriate catch.

Therefore, the SC:

recommended that in the interim, the Commission monitor CPUE trends and constrain fishing effort
as a precautionary approach in developing a CMM. The SC reconfirms the recommendations about
the need for fishing effort limitations®.

T At SC9, a recommendation on constraining effort was: “As a precautionary measure, the Scientific Committee recommends that fishing effort
in the squid fishery be limited by both the number of vessels and the total gross tonnage of squid jigging vessels authorised as at 31 December
2020 (noting that coastal States should still be able to expand or develop their fisheries, either with jigging or other fishing gears used to fish
Jumbo Flying squid in a manner consistent with SPRFMO CMMs).”
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Figure 1. Relative abundance indices by country and global index, presented by Chile (SC10-SQ10).

Paper SC10-SQO1_rev2 contains a review of the data holdings by the Secretariat. The SC noted that the
effort by all measures of squid jigging has declined in 2021 compared to 2020.

7 Habitat Monitoring

7.1 Review of intersessional activities
In 2022, there were 3 online workshops organised according to the workplan and 1 pre-SC workshop.

The first workshop of a sub-group of Analysis of Assessment Methods (SGAM) was held prior to SC10
on 27/28 April 2022, at which the Habitat Monitoring papers were presented and discussed in detail.
The workshop report is available as part of SC10-Doc06_revl. The topics considered in this workshop
were about the theory of acoustic survey design (random versus systematic sampling), the calculation
methods implemented to estimate abundance of jack mackerel in Peru and Chile and there were
discussions about the merits and drawbacks of different methods. Some issues that potentially affect
the analysis of acoustic data include:

a. Calibration is not considered to be so much of an issue anymore — the technical problems
have been solved. The International Council for the Exploration of the Sea (ICES) protocol
allows for calibration of digital echosounders that do not contain a calibration algorithm.

b. Fragmentation is an issue —ways to overcome this significant data issue need to be proposed,
maybe using time lags to reduce the double or multiple counting.

c. Fish avoidance —there are possible solutions through use of sonar data, an experiment could
be proposed to the SC.

d. Migration/movement of fish — this is difficult to investigate but could be a problem when a
single vessel is surveying large areas.

e. Problem of detecting fish in day time/night time — it appears that mean backscatter could be
different between day and night.

f.  The problem that there are few collections of data where fishing actually occurred.
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a. The Working Group asked for more fine-scale comparison between survey and industry data,
in the Chile central south dataset, and also for temporal comparisons (e.g., time series).

The working group had the following action items:

b. Peruwas asked to include text files with the sample data contributed by Peru, so that everyone
would understand what the data represented.

c. Members were invited to use the data distributed by Peru to the Working Group to try different
methods of analysis for comparison.

d. The European Union was asked to circulate scripts and exploratory data analysis of the data so
that all groups could benefit from this preliminary processing and analysis.

e. Chile also offered some data collected by Chile at the same time as the data from Peru, which
will be a very interesting comparison

f.  The European Union was asked to explore the application of the synthetic transect approach
to the standard test data for comparison with the geostatistical approaches.

g. The groups were asked to keep in touch by email as analysis work progressed.

The Working Group agreed to meet again in about mid-June, to discuss results and allow a
report to be prepared for presentation to the Scientific Committee

A second workshop of a sub-group of specialists to organise the classification of fishing fleets regarding
its acoustic data collection capacities (SGAD) was held on 18/19 May 2022, at which papers were
presented and discussed in detail.

Peru made a brief presentation on how Peruvian vessels in the jack mackerel fishery are classified,
based on a paper from SC9 (SC9-HMO5). A vessel classification scheme based on five levels was
proposed. For example, Level 1 is vessels with digital echosounders operating with at least two
frequencies and split beam transducers.

Chile made a presentation about the acoustic equipment of the purse seine fleet of central-south Chile.
There are 29 vessels, owned by 8 fishing companies, all over 1,000 tonnes. Six have fully scientific
echosounders (e.g., EK60), which can be internally calibrated. Seven have ‘semi-scientific’ (digital)
echosounders (ES60), which can be externally calibrated using post-processing software. A third group
of six vessels have broadband echosounders (ES80). A final group of ten vessels have fishing
echosounders (analogue, e.g., Furuno), which cannot be calibrated, though there is one digital Kaijo
Denki brand (KSE-300). Two different frequencies (38 kHz versus 120 kHz) are used to collect acoustics
data, with some echosounders using both frequencies.

It was noted that there are also vessels collecting acoustics data in the northern part of Chile, and these
vessels should also be integrated into the classification.

Korea presented information about the acoustics capabilities of the two Korean trawlers in the jack
mackerel fleet in the Convention Area. The Sae In Leader, 3,000 tonnes has a SIMRAD ES-70 (38 and
120 kilohertz) and the Sejong, 7,765 tonnes, has a Simrad EK-80 (38, 70, and 120 kHz). The vessels have
indicated that they may be willing to collect echo sounder data for use by the Scientific Committee.

The meeting discussed whether there was any difference in terms of the classification due to the type
of vessel (i.e., trawler versus purse seine). It was agreed that in principle there should be no difference
if both vessel types are below the threshold of noise (under ICES guidelines). It was suggested that there
might be ways to measure the amount of noise, possibly using passive data collection techniques. It
was suggested that fish avoidance caused by noise or by visual stimuli are the main sources of bias
when using echosounders so that the true fish density is not contained in the acoustic data collected,
which reiterated the push (as discussed at the first 2022 Habitat Monitoring workshop) to find ways to
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guantitatively use Sonar rather than Echosounder information. The HMWG noted the following action
points:

a. The meeting agreed to combine the two proposed classification schemes (from Chile and Peru)
into a single agreed classification scheme.

b. To populate a single table across all Members using the agreed joint classification.

c. Torequest acoustic capability data from the fleet in the northern part of Chile, to include in the
classification

d. Chile volunteered to review the ICES metadata convention and report back to the joint
workshop, summarising the important aspects for the group

e. Members are invited to use the joint repository of acoustics data (currently held at the
Humboldt Institute) to test out stock assessment approaches and/or for describing the habitat
(as discussed at the first Habitat Monitoring workshop on acoustics methods).

f.  The working group agreed to work towards the compilation of a joint dataset to perform fish
stock assessment tests and simulations.

g. Submission to the SC of a first report on joint assessment of CIM abundance based on acoustic
and catch data shared by Peru.

h. Ask Simrad which version of the ES70 does not produce the problem of the triangle wave —
which version of the software can we use without having to worry about the triangle wave
issue.

194. A third workshop of the two groups of specialists (SGAM and SGAD) was held on 22/23 June 2022, at
which papers were presented and discussed in detail.

195.  The HMWG noted the following action points:

a. Metadata will be prepared for the information contained in the repositories.

b. The meeting agreed to prepare a document describing the potential use of certain sources of
data obtained from the acoustic data and describing the limitations and drawbacks of the
acoustic data while acknowledging the progress obtained so far.

c. Analysis of possible co-variates that can be used for calculating CJM biomass, potentially using
modelling tools such as INLA, random forest, Template Model Builder (TMB), etc.

d. Describe the spatial and temporal scale and the change in CIM distribution over time (with an
emphasis on the usability of these results for the work of the Jack Mackerel Working Group)
including, if possible, the calculation of biomass indices for different periods.

Ask Simrad which version of the ES70 does not produce the problem of the triangle wave.

f.  The meeting agreed to combine the two proposed classification schemes (from Chile and Peru)
into a single agreed classification scheme and to populate a single table across all Members
using the agreed joint classification approach.

g. The European Union was asked to circulate scripts and exploratory data analysis of the data so
that all groups could benefit from this preliminary processing and analysis.

196. A fourth workshop of the Habitat Monitoring Working Group was held on 14/15 September 2022, at
which papers SC10-HMO01, SC10-HMO02, SC10-HMO03 and SC10-HMO04 were presented and discussed in
detail.

197.  Peru presented SC10-HMO1 regarding the abundance of jack mackerel and chub mackerel off Peru in
2020-22 and noted that in recent years there has been a positive trend in an increase of the jack
mackerel abundance, back towards the average levels of past decades. Catches in the same period
(1983-2022) show, in general, better fishing performance in years when calculated biomass has been
higher. The highest abundance of jack mackerel (i.e., in the zones of operation of the fishing fleet only)
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calculated through geostatistical methods, was during September 2020, with 855 thousand tonnes,
followed by March 2021 with 518 thousand tonnes.

Similarly, in recent years there has been a positive trend regarding the chub mackerel biomass, i.e., an
increase towards average levels of abundance in comparison with past decades. Catches in the same
period (1983-2022) show, in general, better catches in years when biomass has been higher. The
highest abundance of chub mackerel in the zones of operation of the fishing fleet only, calculated
through geostatistical methods, was during February 2020, with 247 thousand tonnes, followed by
September 2020 with 236 thousand tonnes.

The calculated abundance of jack mackerel, using various stratification methods based on acoustic data
collected during January 2022 have been given in a range of 207 to 974 thousand tonnes in the areas
prospected by fishing vessels The average value of these estimates is 702 thousand tonnes, with a
standard deviation of 270 thousand tonnes.

For jack mackerel biomass between 1983 and March 2022, two regimes are observed: one between
1983 and 2002, in which the biomass fluctuated between medium and high levels; and another regime
after 2002 with abundances varying between medium and low levels. However, in recent years there
has been a positive trend in jack mackerel biomass, that is, an increase back towards mean levels of
abundance.

The working group discussed possible explanations for the change after around 2002 which occurred
after an El Nifio event. It is believed that about this time the depth of the oxycline (a sharp gradient in
oxygen concentration in the water column) reduced, and it became very shallow, which does not
benefit jack mackerel. There may be associated changes, such as changes to the plankton, but the main
effect appears to be the depth of the oxycline.

Acoustics data from 16 trips (3 vessels) during 2022 were analysed. It was clarified that the collection
of acoustic data should be port-to-port, however, it appears in looking at the data that sometimes the
device was not operational for the entire trip.

The size structure of fish was used in a target strength-length relationship to calculate the acoustic
indices. It was clarified that the length data were collected by the vessels, as the vessels have a statutory
obligation to measure 200-300 fish from each set and report the data entered into an electronic device
for submission to the government.

Peru presented SC10-HMO2, which is a report from the tenth SNP workshop on habitat conditions of
jack mackerel and other species of the Peruvian Current in the Humboldt system. This paper updates
information about the environmental conditions observed in the area. During summers 2021 and 2022
the distribution of jack and chub mackerel were typical, whereas in 2020 they were observed in oceanic
water masses. Both species were available in areas with low chlorophyll concentration and relatively
high values of sea surface altimetry and its anomalies.

A few vessels are using Bongo nets after every fishing set and collecting samples of eggs and larvae.
They started to be used in December 2021. It is intended that these data be used to characterise the
habitat of the earlier stages of jack mackerel and other species (egg and larvae), rather than for
guantitative assessment of adult jack and chub mackerel.

Peru presented SC10-HMO3 which includes the list of classified fishing vessels according to their
capabilities of collecting acoustic data. This came out of the second HMWG workshop of 2022. The
SGAD united the protocol of the industry vessels operating in Peru and in the central-south regions of
Chile. The fishing vessels have been classified according to the main echosounder and the type of
omnidirectional sonar, with Levels 1 to 4 defined.

There are 99 registered vessels in Chile and Peru operating in the jack mackerel fishery and in total
there are 66 vessels at levels 1 and 2, which deploy the best acoustic technology. The end goal is a
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synoptic survey of the whole area of interest, incorporating data from all suitable vessels. The next step
is to draft protocols for data collection and analysis of the acoustic data.

The working group suggested that other SPRFMO Members fishing in the area be asked about the
acoustics capabilities of their vessels, so that they can be included in the table.

Chile presented SC10-HMO04, Spatial distribution and biomass estimate of Chilean jack mackerel off
South-central Chile. The spatial distribution, mean density and biomass estimates obtained from
acoustic data recorded by six vessels of the Chilean jack mackerel (CIM) fishing fleet in their usual fishing
operations during 2022 were presented and compared with previous years. The abundance calculation
was made for 2019, 2020, 2021 and 2022, based on a completely random sampling design through the
geostatistical method. Acoustic data was collected with echointegration systems that allow digital
recording of the information during the entire trip of the vessels from the harbour to the fishing
grounds and back.

For 2022, the estimated abundance of C/IM was 1,506 million individuals, which represents a biomass
of 1,527,320 tonnes, with a CV of 8.26%. The biomass of CJM estimated in 2022 show an increase of
18% compared to 2021, however the abundance had a decrease of 23.33%, this is mainly because in
2022 there was an increase in the size of CJM, finding only specimens larger than 33 cm, with a mode
centred on 43 cm.

A comparison was made between results obtained by the CJM annual hydroacoustic evaluation cruise
(systematic sampling) in the south-central zone of Chile from 2017 to 2022 and the hydroacoustic
evaluation carried out with data recorded by fishing vessels (random sampling) for the same years in
the same zone. Results show a remarkable coincidence using both types of sampling.

Considering the bias of using this kind of data, recommendation is to continue to analyse these data,
and to combine information from multiple fleets to broaden the spatial range of the analysis.

The SC acknowledge and appreciates the work the Habitat Monitoring Working Group has done. The
SC also acknowledged the cooperation among scientists that contributed to these results.

7.2 Acoustic data analysis review

The presentations on this work were summarised in the above section on intersessional activities. The
SC asked if the whole time series of acoustic data are available, for both chub and jack mackerel, and it
was noted that it is available from 2004, applying the same estimation method for jack mackerel
biomass.

The SC acknowledged the work and:

recommended it continue with a view to evaluating inclusion within the assessment. In response,
the Habitat Monitoring Working Group noted that these data collection programmes will continue
and is in the workplan. The European Union and Korea noted that they will follow up with
providing/recording information in the future and work with the Habitat Monitoring Working Group
on those details.

7.2.1 Habitat monitoring data repositories

The presentations on this work were summarised in the section above on intersessional activities.

7.2.2 Classified list of fishing vessels deploying digital acoustic systems

Document SC10-HMO3 provides a summary of vessels based on their capabilities to collect acoustic
data. The Habitat Monitoring Working Group faces the need of data and analysis of scientific quality in
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order to provide advice for the management of species being exploited. Resources for scientific surveys
are scarce; therefore, it is of the highest interest to access ‘vessels of opportunity’ to acquire data for
habitat monitoring purposes. To accomplish this task, a sub-group of specialists was created on the
classification of fishing vessels regarding their acoustic data collection capacities (SGAD). The SGAD
progressed by agreeing a single classification protocol as follows:

Level 1 vessels equipped with digital systems (digital echosounders of at least 2 frequencies
split beam, scientific sounders or similar; and a sonar). “Level 1+” will be assigned if
the sonar is of a digital grade.

Level 2 vessels equipped with digital systems (digital echosounders of 1 frequency split beam
or similar; and a sonar). “Level 2+” will be assigned if the sonar is of a digital grade.

Level 3 vessels equipped with digital systems (digital echosounders that are problematic to
be calibrated; and a sonar). “Level 3+” will be assigned if the sonar is of a digital
grade.

Level 4 vessels with digital systems (digital or analogue echosounders of 1 frequency single
beam; and a sonar). “Level 4+” will be assigned if the sonar is of a digital grade.

There are minimum conditions to keep for Levels 1 and 2 (need of an annual calibration and noise
measurement, need of using a datalogger etc) and possibilities of use (e.g., fish stock biomass, habitat
characterization etc). There are 99 registered vessels among Chile and Peru. The number of vessels in
the levels 1 and 2, which deploy the best acoustic technology at the moment, are 66 (2/3 of the total),
19 in Chile and 47 in Peru (Table 3).

Table 3. Summary of number of vessels by acoustic classification

Levels 1+ 1 2+ 2 3+ 3 4+ 4 Total
Chile 8 3 8 7 3 29
Peru 1 1 22 23 7 4 2 10 70
Total 9 1 25 31 7 4 9 13 99

7.3 Species habitat preferences

7.3.1 Abundance of jack mackerel and chub mackerel in the Peruvian sea between 2020 and 2022

In recent years, jack mackerel abundance has increased, that is, an increase towards average levels of
abundance seen in past decades. Catches in the same period (1983-2022) also show, in general, better
fishing performance in years when calculated biomass has been higher. The highest abundance of jack
mackerel, in the zones of operation of the fishing fleet only, calculated through geostatistical methods,
was during September 2020, with 855 thousand tonnes, followed by March 2021 with 518 thousand
tonnes.

Also, in recent years there has been a positive trend regarding the chub mackerel biomass, i.e., an
increase towards average levels of abundance in comparison with past decades. Catches in the same
period (1983-2022) show, in general, better catches in years when biomass has been higher. The
highest abundance of chub mackerel in the zones of operation of the fishing fleet only, calculated
through geostatistical methods, was during February 2020, with 247 thousand tonnes, followed by
September 2020 with 236 thousand tonnes.
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The calculated abundance of jack mackerel, using various stratification methods based on acoustic data
collected during January 2022, has been in a range of 207 to 974 thousand tonnes in the areas
prospected by fishing vessels The average value of these estimates is 702 thousand tonnes, with a
standard deviation of 270 thousand tonnes.

The obtained results can be considered experimental, since the restrictions of the current pandemic
have not permitted updated calibrations to the echosounders to be performed, so that accuracy of the
assessment is an additional source of bias.

Document SC10-HMO02 provides an update of the analysis on changes in jack mackerel and chub
mackerel habitats has been carried out, with emphasis on what was observed between 2020 and 2022.
Regarding the habitat, it was observed that during summer 2022 the presence of jack mackerel and
chub mackerel has occurred in a typical way, that is, along the fronts between oceanic and coastal
waters, unlike the year 2020 in which they were observed in oceanic waters, which was considered
unusual at least for that season.

From the analysis of the various variables regarding the habitat of jack mackerel and chub mackerel, it
is concluded that there were different conditions in recent years, where the only analysed parameter
that remained almost invariant is sea surface salinity. Another aspect that is highlighted is that both
species have been available for fishing in areas with a low concentration of chlorophyll and with
relatively high values of altimetry and sea level anomaly. In the case of jack mackerel, its distribution
closer to the coast in the centre-south area was higher than usual; also, there is a lower abundance of
adults in the north. On the other hand, for the case of chub mackerel, a latitudinally wider availability
was observed. Vertically, jack mackerel had during the summer of 2022 a shallower distribution than
that observed during the summers of 2020 and 2021. Also, jack mackerel was densely aggregated and
available for fishing during summer 2022.

In the habitat reports submitted in the previous two years (2020 to 2021) to the Habitat Monitoring
Working Group, as well as in the present case, it should be specified that what has generally been
mapped and modelled are the ideal environmental conditions (habitat) for fishing for adult fish of jack
mackerel in the short term; a similar type of study is pending for the early stages of jack mackerel and
chub mackerel, including their reproductive process and recruitment, in addition to the larval and post-
larval stages.

7.4 Symposium update

The SCis happy to see the developments and supports the move of the symposium to November 2023.
They noted that this represents a lot of work and planning. The SC should advertise to networks that
the symposium is going ahead with new dates. The SC further acknowledged contributions from the
Commission and from the United States in support of the meeting.

The SC:

recommended a broader geographic range of members join the Steering Committee. This would
expand the reach of invitees for the symposium. In response, the European Union will consider
participation and membership.
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7.5 Advice to the Commission on habitat monitoring topics
The SC noted that the Habitat Monitoring Working Group plans:

a. two workshops during 2023, re-convening the two sub-groups of specialists that came together
in 2022:

b. to draft a data collection and preparation protocol (SGAD)

c. adata analysis protocol (SGAM) adapting past experiences by CCAMLR and others

The activities described above are intended to advance toward the organisation of an Ecosystem
Synoptic Survey in the South Pacific aboard fishing vessels (pelagic and mesopelagic fish, macro-
zooplankton, deep scattering layers etc) in coming years.

The SC also noted that the Habitat Monitoring Working Group is also planning a workshop on the
habitat of jumbo flying squid in 2024, and in preparation for this, jumbo flying squid experts are
especially invited to join the HMWG to advance knowledge on the habitat topic and to organise this
workshop.

The SC updated the HMWG workplan to reflect the progress made during 2022 and planned directions
for 2023 building on this work.

The SC noted the following HMWG action points:

a. Simrad triangle wave issue still being progressed, particularly for the ES80
b. Jumbo squid specialists to join HMWG to advance on the habitat topic

c. Workshops next year to continue progress

d. List of fishing vessels to be extended to include far seas fleet vessels.

8 Exploratory fisheries

8.1 Exploratory fishery updates

In 2018, the Cook Islands was granted permission to undertake a three-year exploratory trap fishing
operation provided by CMM 14b, which was updated and is currently 14b-2022. To date, the Cook
Islands has successfully completed four trips between 2019 and 2020 with new and important biological
information collected for lobster and crab, though crab remains relatively data poor (SC10-Doc33).
There were no fishing activities conducted in 2021 due to logistical issues with the vessel; however,
they have just recommenced fishing with a new vessel, and this will be reported on at SC11.

The new vessel will operate with a different trap design compared to the two previous surveys.
Comparative trials will be organised in the 2023 survey to derive a conversion factor, if applicable,
between the two trap designs. The SC questioned if the effective area would change under the new
trap design. Cook Islands indicated that the traps are the same design but slightly larger, which may
affect the saturation rate but will not impact the effective fishing area. The bottom impact may change
with the new traps, and this will be evaluated and presented to SC11.

The SC:

recommended that CMM14b be extended by 1 year to 2024.

The European Union presented SC10-DWOS, its first survey report for the Exploratory Fishing for
Toothfish in FAO area 57.4 in Oct-Nov 2021. The 75t TAC was nearly reached within this period, with
by-catch of finfish species reportedly low (1.31%). VME species were virtually absent (0.37 kg), and
neither catches nor issues with species of concern such as skates, sharks, mammals or birds were
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encountered. Four Patagonian toothfish were caught that had been tagged in the Macquarie Island
fishing zone between 17 months and 2 years prior to capture date. 378 Patagonian toothfish were
tagged during the survey, with the hope/expectation that this will contribute to understanding the
movement and work towards biomass estimates of the regional stock. One section of suspected illegal
gillnet gear was recovered in the southern part of the survey area.

The SC requested further information on the suspected IUU gear. The European Union indicated that
the gear seemed to be relatively recently lost, as it did not have any debris on it yet. The tag returns
show movements at shorter but also longer distances and the European Union was surprised to see
migration, likely against the current, for over 600 nm distances.

Chile reported to the SC that conducting the activities intended under CMM 14d-2020 has not been
possible (SC10-DW09). The reason for this being the difficulties faced by the owner of the vessel who
was severely impacted by the COVID-19 pandemic. The vessel owner is not able to conduct this
exploratory fishing during 2022 either. Chile plans to explain these circumstances to the Commission,
and if the health and economic situation allows it in the future, Chile may present a new request for
exploratory fishing for toothfish, having regard to the provisions of the relevant SPRFMO CMM on
exploratory fishing.

New Zealand presented an interim research report for its exploratory toothfish fishery (SC10-DWO07).
The New Zealand vessel, San Aspiring, conducted a single exploratory research trip in SPRFMO during
March 2022. During the 29-day survey, the vessel fished in four research areas, setting a total of 89,198
hooks following the required cluster design for a total of 31 longline sets. A total toothfish catch of 38.7
tonnes was taken during the trip. Non-target fish catch was less than 2% of the overall catch, with
various Macrourus species being the major component. A total of 155 Antarctic toothfish were tagged
as part of the joint SPRFMO/CCAMLR stock assessment programme. One tagged toothfish was
recovered. Preliminary analysis of the toothfish biological sample indicates that the length frequency
distribution, sex ratio, and reproductive status were consistent with previous trips and with the
hypothesis of a winter spawning period.

The European Union requested clarification on a few points of the New Zealand report and written
responses can be found in Annex 5. The SC discussed the captures of both Patagonian as well as
Antarctic toothfish within the survey and the usefulness for allocating separate TACs to these species.
All current SPRFMO exploratory fisheries CMMs for toothfish include references to both species under
one TAC and it was argued that splitting TACs may be premature at this stage.

The SC acknowledge receipt of the required exploratory fisheries reports.

8.2 Catch composition research on alfonsino

The Species Composition Task Group reported back on their activities, as requested by the Commission,
to evaluate patterns in species catch composition to better define the fisheries targeting jack mackerel,
redbait, and alfonsino, to distinguish between target and bycatch species (SC10-Doc13). The data series
that were provided spanned from 2007 —2021. Most delegations provided all their historical data, while
the Russian Federation provided data for 2021 only.

The Terms of Reference (ToR) developed for this request were:

a. Form a task group to evaluate patterns in species catch composition from fisheries targeting
jack mackerel; redbait and/or alfonsino in FAQO Statistical Area 87 from within the SPRFMO Area;

b. Request Members authorise the Secretariat to release tow-by-tow fishing activity and observer
data as well as VMS and port inspection information for the purposes of these analyses;

c. Analyses must include an evaluation of Russian Federation-flagged vessel(s);

d. Develop a suite of metrics that characterise the fisheries;
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Assess the variability of catch by species and catch composition at the haul level for the
different fisheries; and

Develop a report to be presented to SC10 that details the analyses undertaken and results
summarising patterns in species composition, to include an assessment of target and bycatch
species.

244.  The SC task group on species composition met intersessional July-August 2022 to discuss and work on
the ToRs as set by the Commission 2022. A presentation on the main findings was provided to the SC
based on analyses of the available fisheries activity data released by Members for this purpose. It was
noted that little time had been available to explore the datasets and that it was generally considered
useful to routinely analyse these files to inform the SC on patterns in fishing in the SPRFMO Area, such
as analysing latitudinal gradients in the catch.

245.  From this, the SC noted:

a.

In total five different clusters have been identified: (1) almost exclusively jack mackerel (CIM);
(2) almost exclusively chub mackerel (MAS); (3) a mixture of alfonsino (BYS), redbait
(EMM/EMT), blue fathead Cubiceps caeruleus (UBA), with small amounts of jack mackerel
(CIM), chub mackerel (MAS), and jumbo flying squid (GIS); (4) almost exclusively southern rays
bream Brama australis (BRU); and (5) unclassified marine fishes (MZZ).

Metrics could only be defined for the jack mackerel fishery due to the limited data on other
fisheries, and could be a successful exercise for future analyses to describe other fisheries.
The jack mackerel fishery targets and almost exclusively catches jack mackerel.

The proportion of jack mackerel in a haul is generally 90% or higher.

If jack mackerel proportions are low in a haul, chub mackerel (MAS) makes up for the largest
part of the catch.

Bycatch of any other species is rare and usually accounts for only a small percentage of total
catch.

Jack mackerel is caught in areas associated with a sea bottom depth between 2,000-4,000 m.
Jack mackerel is caught high up in the water column at depths between 5-110 m and fishing at
greater depths is generally avoided.

Consecutive hauls contain in almost all cases jack mackerel. Multiple consecutive hauls without
jack mackerel are rare.

The spatial location where jack mackerel has been caught is greatly variable and has changed
substantially over the years.

246.  Based on the discussions from this task group the SC:

d.

noted that there currently is no management in place for (by)catch species such as chub
mackerel (MAS), southern rays bream (BRU), jumbo flying squid (GIS), redbait (EMM) and blue
fathead (UBA), although these species can occur as the dominant species at the haul level.

agreed that (by)catches of alfonsino or redbait are inconsistent with the location, gear
proximity to the depth, species composition and bathymetry as observed in the targeted fishery
on Jack mackerel from 2007-2021 in the SPRFMO convention area

recommended that, as specified in CMM 02-2022, all Members and CNCPs comply with catch
reporting of all species, as the report noted all (by)catch species are required to be reported
in the fisheries activity data.

recommended the development of a working definition of the existing fisheries in SPRFMO
covered by existing CMMs.
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8.3 Scope and application of the Exploratory Fisheries CMM

Document SC10-Docl12_revl describes a data-driven approach used to cluster fishing events into
groups that share similar characteristics, in an effort to evaluate the scope and application of CMM 13.
Fishing events were initially grouped based on species composition, as an indication of similarity, with
an additional analysis undertaken to refine the grouping for fishing activities that were more difficult to
classify. The second level of clustering took into consideration location of fishing activity, target species,
gear depth relative to the seafloor, vessel flag, catch magnitude, and fishing method, in addition to
species composition. These analyses were exploratory in nature and should be interpreted as one way
to approach the questions surrounding the application of this CMM.

The results showed that, although fishing activities often demonstrated high variability in the
characteristics used for clustering, there were patterns that emerged from the data that generally
aligned with the established SPRFMO CMMs. Clusters generally emerged as being associated with a
specific CMM; however, there was variability in the species composition, fishing method, and location
within those broader CMM groupings. There were also clusters associated with characteristics that
were more difficult to directly associate with a single established CMM, although they shared similar
characteristics to one or more.

This paper provides a detailed look at the variation among fishing activities within SPRFMO and offers
the SC an opportunity to evaluate the different modes of fishing and associated catch compositions
with respect to the extant CMMs. It also provides an opportunity to assess whether there are fishing
activities that may warrant further consideration as being exploratory in nature.

The SC is invited to consider the information contained in this paper and guided by the principles and
provisions of the Convention, including the precautionary approach, develop recommendations for
COMM11 on the scope and application of the Exploratory Fisheries CMM.

The SC noted their appreciation of these types of analyses, and this type of work was included in the
multi-annual work plan for further similar analyses.

Several Members expressed concern about the scientific basis used to develop targeted fisheries not
covered under an existing CMM, such as the fishing for redbait and alfonsino in the eastern part of the
SPRFMO Convention Area. An informative discussion with focus on the definition of target species,
catch and bycatch was held. From the discussion the SC:

a. noted the existence of fishing activities targeting species that are not covered by an established
or exploratory fishing CMM (SC10-Doc12-revl) and are not associated with a science-based
monitoring scheme.

b. noted that there has not been an assessment of the precautionary nature of the redbait and
alfonsino fishing activities in the eastern side of the SPRFMO Convention Area.

c. recommended, in line with the tier-based assessment approach adopted by the SC in 2018
(SC6-DWO06), the development of assessments for species in the SPRFMO Convention Area
that are subject to targeted fishing operations. For example, targeting redbait with catch of
alfonsino in the eastern part of the SPRFMO Convention Area should be evaluated to ensure
exploitation of these species is consistent with a precautionary approach
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9 Other Matters

9.1 Crosscutting issues

Chile introduced its document SC10-Doc30 for its research in the area of Salas y Gomez and Nazca
ridges. The Salas y Gomez and Nazca ridges are two adjacent seamount chains located in the
southeastern Pacific, which stretch across over 2,900 km of seafloor. Ecosystems in this region are
isolated from the South American Continent by the Atacama Trench and the Humboldt Current System,
harbouring a unique biodiversity marked by one of the highest levels of marine endemism on Earth.
These areas also provide important habitats for many threatened or endangered species including
whales, turtles, fishes, corals, and a multitude of other ecologically important species. In this region we
find the deepest light-dependent marine ecosystems on Earth, numerous species that are new to
science, as well as a rich and culturally diverse human seafaring history. As a result, the Salas y Gémez
and Nazca ridges have been distinguished by numerous international bodies and organizations,
including as an ecologically or biologically significant marine area (EBSA) by the Convention on Biological
Diversity (CBD). Over 73% of this area falls within areas beyond national jurisdiction (ABNJ) and in the
area of competence of the SPRFMO. Fishing operations targeting species managed by SPRFMO have
been minimal to non-existent in this region in recent years. Consequently, scientific information
highlights the need and urgency to protect the extraordinary natural and cultural resources of this
region, without significantly impacting the fishing industry.

For SPRFMO, the authors believe that this could be achieved by: 1) closing the area of 1,097,846 km?
in ABNJ of the Salas y Gdmez and Nazca Ridges EBSA to fishing activities; 2) work closely with other
intergovernmental organizations such as IATTC and CPPS, using existing MoUs; 3) not accepting any
proposals for exploratory fishing in the region, since this could irrevocably harm these extremely unique
and fragile ecosystems; and 4) expanding research and capacity development activities for the area.

The authors believe that the proposed actions would have little to no impact on fishing operations, but
they would be key for safeguarding the unique ecosystems of this region, as well as showcase the global
leadership of SPRFMO and its Members.

The SC noted the paper; however, it was pointed out that in the Cook Islands Fisheries operational plan
they clearly indicate their intention to explore some part of that area as part of their exploratory trap
fishery, and have begun fishing there. This has not been mentioned in SC10-Doc30 and as such this
proposed closure would directly impact a fishery that is already managed under SPRFMO arrangements
and would restrict the Cook Islands legitimate right to continue exploring that area.

The SC would also like to see a more robust basis for why exploratory fishing should no longer be able
to proceed in this area, but some other fishing activities could continue. This paper has not
demonstrated that a lobster trap fishery would cause irreparable harm to the Salas-y-Gomez-and-
Nazca-ridges. In addition, there is research planned for Salas-y-Gomez-and-Nazca-ridges that is
intended to shed some light on closure options, but that work has yet to be presented to the SC so
making decisions on closures prior to undertaking the research is premature.

The SC noted that the Cook Islands’ data that has been presented to the SCin the past has not indicated
any severe interactions with any of the species of concern raised in this paper. Trap fisheries are low
impact; have a small benthic footprint; pose a low risk to these species of concern; and would not
impact fish migratory paths. The SC does not think that the basis for closing this area had been clearly
justified and is not able to agree to the recommendations as proposed in SC10-Doc30.

DSCC supported by ECO thanked Chile for the presentation on the biodiversity hotspot and noted the
international moves to protect it. They asked SPRFMO Members to ensure that the UNCLOS
requirement to "protect and preserve the marine environment" as required by UNCLOS and urged
SPRFMO Members to show forbearance to avoid fishing in the area.
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The FAO presented an update on the Deepsea Fisheries (DSF) project (SC10-Obs04). This project is one
of four technical projects that make up the Common Oceans Programme. The others are the Tuna,
Sargasso Sea and Cross-sectoral projects. The DSF Project was approved in April 2022 and is currently
awaiting recruitment of the Project Manager for implementation to begin, as detailed in SC9-Doc13.
Initial activities (SC10-Obs4), include implementation of the FAO DSF Guidelines (Sep-Dec 2022), Rapid
assessment for stock status (Sep 2022 — Apr 2023) and asymposium on ecosystem and stock
productivity models (for 2024-2025).

The SC:

supported collaboration with the DSF Project on these activities and requested that the project
liaise with the Executive Secretary and SC Chair as required.

9.1.1 Appointment of Officers

John Syslo (USA) continues as Chairperson of the Deepwater Working Group; Niels Hintzen (EU) was
elected as new chairperson of the Jack Mackerel Working Group; Gang Li (CN) was re-elected as
chairperson of the Squid Working Group with Ignacio Payas (CL)as co-chair; Mariano Gutierrez (PE) and
Aquiles Sepulveda (CL) were re-elected as co-chairpersons of the Habitat Monitoring Working Group.

Jim lanelli agreed to stay on as Chairperson of the Scientific Committee as no other nominations were
received. The Chairperson:

recommended that the Commission may wish to consider a paid Chairperson that can dedicate
more time to the SPRFMO SC. He noted that there are individuals already in the SC that have the
capability to take on the role as well but may be hesitant given other responsibilities

The SC noted that consistent with the Rules of Procedure, the SC working groups should apply the
principles of selection of Chairpersons for a term of two years, with the possibility of re-election for
another two years term as a way to ensure alternation among Members.

9.1.2 Planned Inter-sessional activities and funding

The Executive Secretary presented SC10-Doc08 which reports on the status of the scientific support
fund. The SC thanked the Secretariat for the paper and acknowledged the support provided by the
Commission for Scientific Activities as well as the voluntary contributions received from the European
Union, China and more recently the USA. The SC noted that, due to the need to move the timing of the
Habitat monitoring symposium to avoid other international meetings and secure experts, and new
workplan activities, the SC would again need to ask that the Commission agree to carry funds over to
the next financial year above the level of the cap specified in the financial regulations.

The SC:

requested that the Commission approve a derogation to carry over the unused Scientific Support
Funds from Financial Year 2022-23 for use in the Financial Year 2023-24.
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Future meeting plans were discussed in the context of SC10-Doc09. Panama confirmed their offer to
host the 11" meeting of the Scientific Committee in-person in 2023. The SC thanked the Republic of
Panama for their offer. There were no other offers for future SC meetings.

The SC:

9.1.3 Next meeting venue and timing

requested the Secretariat to liaise with Panama regarding specific dates and location with
consideration for other RFMO meetings. The potential of in person workshops immediately prior to
the SC should also be considered when deciding dates. The SC noted that the number of days for
the SC11 meeting will be contingent on how much work is done beforehand (refer Section 3.3.1).

The SC also:

requested that Members and CNCPs consult with their national contacts regarding the possibility
of hosting future SC meetings (2024, 2025 and 2026) so that any offers may be presented during
the next annual meeting.

9.1.4 Other business

The CPPS representative presented a proposed joint workplan (SC10-Obs02) to implement the
Memorandum of Understanding existing between SPRFMO and CPPS. The SC thanked CPPS for their
proposal and expressed interest increasing cooperation and collaboration between both organisations
as envisioned under the existing MoU. The proposed workplan was accepted as a good way to progress
this goal and the SC:

requested that the Secretariat work with the CPPS Secretariat to advance the described workplan.

9.1.5 Report adoption and meeting closure

The report was adopted at 19:00 on 30 September 2022. The SC thanked Dr Jim lanelli for leading the
meeting to a successful conclusion and also thanked the Secretariat for their support throughout the
meeting. The SC expressed their extreme gratitude to the Republic of Korea for their fantastic hosting
of SC10.

The meeting was closed at 19:03 on 30 September 2022.




Annex 1: Collated SC Recommendations and Requests

(Items that the SC “noted” or “agreed” are in the main body of the report and note repeated here)

On Commission guidance and intersessional activities

Section 3.3 Secretariat SC-related activities

e The SC recommended that a workplan item be specified to create terms of reference and
prioritization for data needs of members. The SC noted the importance of the Secretariat’s
work to support data and science needs of SPRFMO and appreciated the direction and activities
taken in recent years.

Section 3.3.1  Proposed Guidelines for SC Working and Task Groups

o The SC recommended requested that the Commission consider the Secretariat staffing level,
and its ability to support the SC given the recent 24 intersessional workshops, and expanded
ambition as reflected in the multiannual workplan.

e The SCrecommended that a schedule for all planned intersessional SC meetings be developed
within a month of the Commission meeting with consideration for these concerns.

On Jack Mackerel Items

Section 4.2 Jack mackerel stock assessment

e The SC recommended the analysts consider incorporating variable sample sizes based on the
data collection procedures. Presently, a single constant sample size is assumed for all years.

o The SC agreed to use a 10-year average of the dynamically estimated Busy as the Busy value to
be taken forward in the forecast. This Busy is estimated as 7,819 kt in 2022 for the single stock
hypothesis.

e The SC recommended that the reason for the increase in the dynamically estimated Fusy be
further explored.

Section 4.3 Advice to the Commission on jack mackerel
e The SC recommended a precautionary 15% increase in 2023 catches throughout the range of
jack mackerel- at or below 1,035 kt. This advice for catch limits in 2023 does not depend on the
stock structure hypothesis that is used.
Section 4.4.1  MSE update
e The SC recommended having a 1-day MSE workshop in conjunction with the 2023 SPRFMO
Commission meeting, with external experts invited to lead the workshop. This planning for this

workshop will be discussed with the Commission Chairperson after the conclusion of SC10.

Section 4.4.2  Progress on connectivity research task group

PO Box 3797, Wellington 6140, New Zealand
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e The SC recommended that an independent chair should be appointed for the task group
thereby using the funds available for this work from the European Union grant. The
independent chair should be assisted by two co-chairs, namely Giovanna Sotil (Peru) and
Sebastian Vasquez (Chile).

o The SC recommended that an online meeting should be set up to present the state of the art
in genetic connectivity research. The online meeting should take place in November/December
2022.

e The SC recommended that a detailed workplan be prepared for generating the desk study on
multi-disciplinary connectivity research. The workplan should be prepared by the chair/co-
chairs during November/December 2022.

On Deepwater Iltems

Section 5.2 Orange roughy stock assessment

e The SC recommended that the multi-annual workplan include an item to evaluate the orange
roughy population and wider ecosystem impacts of carrying forward of TACs over multiple
years.

e The SC recommended the following TACs for orange roughy stocks (t):

Louisville Ridge Central between 305-334.
Louisville Ridge North between 116
Louisville Ridge South between 145-160
West Norfolk Ridge at 44

Lord Howe Rise between 160-174

NW Challenger between 131-160

O 0O 0O O O O

Section 5.3.1  Assessment on how ID guides for VME taxa could be developed

e The SC recommended that the updated “Classification guide for potentially vulnerable
invertebrate taxa” is published on the ‘Science’ page of the SPRFMO website.

e The SC recommended that the updated “Classification guide for potentially vulnerable
invertebrate taxa” is used by observers and fishers to identify VME indicator taxa landed as
bycatch during bottom fishing operations.

Section 5.4 Further development of VME indicator taxa distribution

e The SC recommended that the new habitat suitability models are added to the geodatabase of
habitat suitability layers for VME indicator taxa held by the Secretariat so they can be provided
to Members and CNCPs to aid in the evaluation of potential encounters with VMEs

e The SC recommended the application of the data-driven approach described in this paper to
estimate spatial predictions of abundance for VME indicator taxa for which sufficient
abundance data exists.

e The SC recommended further exploring the application of the principles-based approach for
taxa where abundance data are insufficient to apply a data-driven approach until sufficient
abundance data becomes available
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Section 5.4.1  Design of a process for reviewing historical bycatch in bottom fisheries

e The SC recommended that for areas within FMAs with a high number of encounter events, or
with high bycatch, that fine-scale spatio-temporal investigations of historical bycatch are
undertaken.

Section 5.5 Investigations on the catchability of benthic bycatch

o The SC recommended that the feasibility of developing and funding a research programme to
achieve robust estimates of catchability for VME indicator taxa in 2023+ should be explored.

Section 5.7 CMM 03 request regarding species of concern

e The SCrecommended further mitigation options should be sought and implemented to reduce
the incidental capture of oceanic whitetip sharks.

e The SCrecommended that Australia amend its e-monitoring protocols to include video review
of all fishing shots where the vessel reports an interaction with a species of concern under
CMM 02-2022.

Section 5.8 Advice to the Commission on Deepwater

e The SCrequested that the Commission provides clear guidance to the SC on the spatial scale at
which significant adverse impacts should be evaluated, and other matters related to
operationalising the objective of preventing significant adverse impacts on VMEs, at the
conclusion of the work of the SPRFMO Intersessional Working Group on Bottom Fishing.

e SCI10 requests that the Commission develop specific objectives for VME management and
provide clarity on the choice of an operational / quantitative threshold defining what level of
impact would constitute a significant adverse impact.

e The SC requests further clarification on the acceptable severity (significance of the damage)
and extent (spatial proportion of the VME habitat impacted) of the impact, if these differ from
the guidelines provided by the FAO.

On Squid Items

Section 6.3 Genetics and connectivity

e The SC recommended to develop a Jumbo Flying Squid Genetics and Connectivity Task Group
to:

o Promote the samples (DNA or tissue) exchange to perform the population genetic
analysis considering the three phenotype-sizes along the entire species distribution
and taking into account a mantle length range of each phenotype size and sampling
coordinates.

o Elaborate a single report on the description of genetic diversity based on mtDNA
markers (ND2 and COl), integrating registered DNA sequences from all members.

o Share and discuss the detailed protocols of NGS techniques applied by members for
SNPs identification, and try to implement techniques and standardize analysis criteria,
using the sequenced genome of the species as a reference, if possible.

o Integrate the results of all members for a description of the population genetic
variability based on SNPs
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Section 6.5 COMM 11 Advice on appropriate level of observer coverage

e Therefore, the SC recommended that [with respect to Peruvian artisanal vessels less than 15 m
in length that will be authorised and participate in jumbo flying squid fishery in the high seas,
in the SPRFMO Convention Area] the programme was suitable and met the requirements for
data collection obligations as detailed in paragraph 4 of CMM 16-2022 (Observer programme).

Section 6.7 Advice to the Commission on squid

e The SC recommended that for areas within FMAs with a high number of encounter events, or
with high bycatch, that fine-scale spatio-temporal investigations of historical bycatch are
undertaken.

e The SC reconfirms the recommendations about the need for fishing effort limitations [from
SC9]

On Habitat Monitoring Items

Section 7.2 Acoustic data analysis review

e The SC acknowledged the work [on intersessional activities and acoustic data analysis] and
recommended it continue with a view to evaluating inclusion within the assessment.

Section 7.4 Symposium update

e The SC recommended a broader geographic range of members join the Steering Committee.
This would expand the reach of invitees for the symposium.

On Exploratory fisheries ltems

Section 8.1 Exploratory fishery updates
e The SC recommended that CMM14b [Exploratory Potting CK]be extended by 1 year to 2024.
Section 8.2 Catch composition research on alfonsino

e The SC recommended that, as specified in CMM 02-2022, all Members and CNCPs comply with
catch reporting of all species, as the report [from the Species Composition Task Group] noted
all (by)catch species are required to be reported in the fisheries activity data.

e The SC recommended the development of a working definition of the existing fisheries in
SPRFMO covered by existing CMMs.

Section 8.3 Scope and application of the Exploratory Fisheries CMIM

o The SC recommended in line with the tier-based assessment approach adopted by the SC in
2018 (SC6-DWO06), the development of assessments for species in the SPRFMO Convention
Area that are subject to targeted fishing operations. For example, targeting redbait with catch
of alfonsino in the eastern part of the SPRFMO Convention Area should be evaluated to ensure
exploitation of these species is consistent with a precautionary approach.
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On Other Matters

Section 9.1 Crosscutting issues

e The SC supported collaboration with the FAO Deepsea Fisheries Project on these activities and
requested that the project liaise with the Executive Secretary and SC Chair as required

Section 9.1.1  Appointment of Officers

e The SC Chairperson recommended that the Commission may wish to consider a paid
Chairperson that can dedicate more time to the SPRFMO SC. He noted that there are individuals
already in the SC that have the capability to take on the role as well but may be hesitant given
other responsibilities

Section 9.1.2  Planned Inter-sessional activities and funding

e The SCrequested that the Commission approve a derogation to carry over the unused Scientific
Support Funds from Financial Year 2022-23 for use in the Financial Year 2023-24.

Section 9.1.3  Next meeting venue and timing

e The SC requested the Secretariat to liaise with Panama regarding specific dates and location
with consideration for other RFMO meetings [and potential in-person pre-SC workshops].

e The SCrequested that Members and CNCPs consult with their national contacts regarding the
possibility of hosting future SC meetings (2024, 2025 and 2026) so that any offers may be
presented during the next annual meeting

Section 9.1.4  Other business

e The SC requested that the Secretariat work with the CPPS Secretariat to advance the described
workplan [described in SC10-Obs02].
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Annex 3: SC10 Meeting Agenda
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Q

b
c.
d
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. Meeting Documents
Nomination of Rapporteurs
. Meeting programme and timetable
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SC10-Doc01_revl/Doc02
SC10-Doc03_rev7

SC10-Doc04_revl

2) ANNUAL REPORTS DISCUSSION
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SC10-Docl14 -28,31-34

3) COMMISSION GUIDANCE AND INTER-SESSIONAL ACTIVITIES
a) SC multi-annual workplan SC10-Doc05, Obs01
b) Secretariat SC related activities SC10-Doc07
c) Electronic monitoring to support Commission's objectives SC10-Doc29
4) JACK MACKEREL
a) Review of inter-sessional activities SC10-Doc06_revl
b) Review of benchmark assessment and biological reference
points
c) Jack mackerel assessment SC10-JMO1_revl, IMO02,
JMO03, JM04, JMO05, JM06
d) Progress on connectivity research task group SC10-JM08
e) Progress on ageing analysis task group SC10-JMO07
f)  Advice to the Commission on jack mackerel
g) Other jack mackerel matters, MSE update SC10-JM09
5) DEEPWATER

a

) Review of inter-sessional activities

b) Orange roughy stock assessments

C

) VME Encounters and benthic bycatch
i. VME taxa id guide

ii. Further development of VME indicator taxa distribution

iii. Process for reviewing benthic bycatch

iv. Catchability of benthic bycatch
) Ongoing appropriateness of CMM 03 (BFIWG)
) CMM 03 request regarding species of concern

f)  Advice to the Commission on Deepwater

SC10-Doc06_revl
SC10-DWO01_revl

SC10-DWO06
SC10-DWO05
SC10-DWO03
SC10-DW04

SC10-DW02
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6) SQUID
a) Review of inter-sessional activities
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e) COMM 11 advice on appropriate level of observer coverage
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SC10-Doc12_revl
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)
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SC10-Doc08
SC10-Doc09
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10) REPORT ADOPTION AND MEETING CLOSURE




Annex 4: SC10 Meeting Schedule
26 to 30 September 2022, Seoul, Korea

SC General | Jack mackerel _ Squid | Habitat _

15:30-16:00 COFFEE BREAK

08:00-09:00 Registration and name tag pick-up
Item 1 Welcome and Introduction

09:00-10:30 Item 1 Administration arrangements
N Item 2 Annual reports discussion
3 10:30-11:00 COFFEE BREAK
QEJ Item 3b SC related activities
= 11:00-12:30 . . . .
& Item 3c Electronic monitoring to support Commission objectives
o | 12:30-14:00 | LuncH
~N
>0
(o]
s}
<
(o]
S

15:30-16:00 COFFEE BREAK

08:45-09:00 Review of meeting progress and report/advice drafting

Item 4a Review of intersessional activities

. 09:00-10:30 Item 4d Progress on connectivity research task group
2 ’ ’ Item 4e Progress on ageing analysis task group
QEJ Item 4g Other jack mackerel matters, MSE update
S [10:30-11:00 | COFFEE BREAK
2 Item 4b Review of benchmark assessment and biological reference points
~ 11:00-12:30
2 Item 4c Jack mackerel assessment
2 12:30-14:00 LUNCH
g

08:45-09:00 Review of meeting progress and report/advice drafting
5 . Jack mackerel assessment
t 09:00-10:30 (Working Group)
%i 10:30-11:00 COFFEE BREAK
(\) o o
\ Item 6¢ Genetics and connectivity
11:00-12:
N 00-12:30 Item 6f Assessment progress and CMM development
,§ 12:30-14:00 LUNCH
g 14:00-15-30 Item 6a Sqw:d intersessional resegrch -
o Item 6b Squid assessment data (including effort)
= 15:30-16:00 COFFEE BREAK

PO Box 3797, Wellington 6140, New Zealand
P: +64 4 499 9893 — E: secretariat@sprfmo.int - www.sprfmo.int



mailto:secretariat@sprfmo.int
http://www.sprfmo.int/

SPRFMO SC10-Report

08:45-09:00 Review of meeting progress and report/advice drafting
S Item 4c Jack mackerel assessment (cont.)
E 09:00-10:30 Item 4d Advice to the Commission on jack mackerel
£ [ 10:30-11:00 | COFFEE BREAK
ﬁ 11:00-12:30 Item 6f Assessment progress and CMM development (cont.)
‘1 12:30-14:00 LUNCH
§ 14:00-15:30 Item 6d Standardise biological sampling
5 Item 6e COMM11 advice on appropriate level of observer coverage
= | 15:30-16:00 | COFFEE BREAK
16:00-17:00 Item 6g Advice to the Commission on Squid
08:45-09:00 Review of meeting progress and report/advice drafting
Item 7a Habitat Monitoring review of intersessional activities
Item 7b Acoustic analysis review
09:00-10:30 Item 7c Habitat monitoring data repositories
Item 7d Classified list of vessels deploying digital acoustic systems
10:30-11:00 COFFEE BREAK
E Item 7e Species habitat preferences
g 11:00-12:30 Item 7f Symposium update
3 Item 7g Advice to the Commission on Habitat Monitoring topics
& [12:30-14:00 | LUNCH
° 14:00-15:30 Report drafting
S | 15:30-16:00 COFFEE BREAK
& Item 9a Crosscutting issues (as necessary)
Item 3a SC Multi-annual workplan
Item 9b Appointment of Officers
16:00-19:00 Item 9c Planned inter-sessional activities and funding

Item 9d Next meeting venue and timing
Item 9e Other business
Item 10 Report adoption and meeting closure




Annex 5: Pre-meeting questions and responses on Annual Reports

Questions and responses on the Russian annual report
The annual report discusses 2021 fishing activity in 2021 (page 11) noting a fishery for redbait with
bycatch of Alfonsino.

Q1: What has been the scientific underpinning to secure a precautionary fishery for redbait?

R1: Almost all caught redbait belonged to the species Emmelichthys nitidus Richardson, 1845.
It reaches sexual maturity at a length of 20.9 cm. In the catches of the vessel "Admiral
Shabalin" almost all of this fish was longer (Fig. X1).
(https://www.fishbase.se/summary/Emmelichthys-nitidus.html).
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Fig. X1. Length composition of the southern redbait in catches on the seamounts of the Nazca
and Sala y Gomez ridges, in March-October 2021.
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Most of the individuals caught were in the pre-spawning state (Fig. X2). Immature fish were
almost never caught.

Fig. X2. Redbait female with hydrated eggs.

Thus, in terms of the size composition of the catches, the fishery complied with the
precautionary principles.

Q2: The report mentions that Alfonsino were distributed at deeper layers. Is my understanding correct
that in different hauls redbait was caught and in different hauls Alfonsino was caught? Could some
further diagnostics / tables be added to the report on this item?

R2: Catches consisting only of redbait were noted, but no catches consisting only of alfonsino.
The distribution of alfonsino in deeper layers is confirmed by the following figures: when
trawling in the 100-300 m layer, the share of alfonsino in the catches averaged 22%; when
trawling at depths of more than 300 m, the share of alfonsino increased to (on average) 41%.
The data was obtained as a result of processing trawls from the Observer-Trawl-template,
which was sent to the Secretariat.

Q3: What type of technology was used (e.g., echosounders) to differentiate between redbait, alfonsino,
other species in anticipation of a haul and how successful were these means to catch those species as
was intended.

R3: When searching and fishing on the Russian vessel "Admiral Shabalin" the following
hydroacoustic equipment was used:

- echo sounder Simrad ES-80
- echo sounder Furuno FCV-30
- Simrad SU-93 all-round sonar

This equipment made it possible to successfully catch aggregations of fish, while in many cases
it was difficult to distinguish between the echo recordings of the redbait and alfonsino (Fig. X3).
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B.

Fig. X3. Echo recordings of mixed clusters of redbait and alfonsino on the: A - TA-255 Seamount;
B - Shorygin Seamount.

Questions and responses on the New Zealand reports
The report on exploratory fishing SC10-DWO?7 lists that 1 tagged fish had been caught.

Q1:Is my understanding correct that this fish came from the SPRFMO Area where it had been tagged in
a previous year rather than coming from the CCAMLR area?

R1: The single tagged Antarctic toothfish retrieved by San Aspiring during the 2021 SPRFMO
work was tagged and recovered (with tags fully intact) from the SPRFMO area.
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Q2: The report presents bycatches graphically in Figure 4 and 5, however, for interpretation it would be
necessary to get an understanding of bycatches for each stratum. Although the overall bycatch levels
seem low, this number may be significantly different at the level of a stratum, especially in strata where
catches of toothfish are low / absent. Would it be possible to add a table with bycatch information per
stratum.

R2: The report SC10-DWQ7 as submitted, is an interim update to Scientific Committee in
fulfilment of paragraph 7 of CMM 14a-2022. As was the case for the last iteration of this
research we will provide a much more comprehensive final report following the three years of
the survey (e.g., see SC9-DWO04 submitted in 2021). However, we provide the additional
requested information in the below table.

Fishing Common name

Species

Species

code

Catch
weight

numbe

L Blue Antimora Antomora Moridae ANT 49.8 5
rostrata
Crab spp. Lithodidae Lithodidae KCX 0.7
Icefish Channichthyidae  Channichthydae ICX 0.3
spp
Moray Cods Muraenolepis Muraenolepididae  MRL 0.0
spp
Rat tails, Macrourus spp Macrouridae GRV 26.9 3
Grenadiers
Blue Antimora Antomora Moridae ANT 0.6
“ rostrata
Blue Antimora Antomora Moridae ANT 4.2
' rostrata
Rat tails, Macrourus spp Macrouridae GRV 18.9 2
Grenadiers
Blue Antimora Antomora Moridae ANT 161.8 9
rostrata
Crab spp. Lithodidae Lithodidae KCX 1.2
Moray Cods Muraenolepis Muraenolepididae  MRL 0.6
Spp
Patagonian Dissostichus Nototheniidae TOP 22.8
Toothfish eleginoides
Rat tails, Macrourus spp Macrouridae GRV 329.3 11
Grenadiers
Giant purple Hydrolagus spp.  Chimaeridae HYP 117.8 1
chimaera (Nz
code)

Q3:1n 2018 the research block L was expanded from the 2016-2017 design. Why did research focus only
the ‘old’ area in 2022 and not the larger block?

R3:So far the historically fished area has been the only fishable area found in the research block
to date despite considerable searches from the 2018 year onwards. Exploration of research
block L (and others) will continue systematically. It is additionally important to return to areas
where fish have been tagged as experience (in CCAMLR) has shown this is the most effective
way of recovering tagged fish.
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Q4: Could a table with set details (duration of sets, location / midpoint of sets etc) be added to the
document? The underlying reason to ask for these details is to assess the area covered by the different
sets (as a proxy for CPUE), spacing between sets (as a proxy for aggregation of species and exploratory
design), set times (as a proxy for CPUE) etc.

R4: We discussed a similar request in our internal New Zealand deepwater working group
workshops (the South Pacific Working Group, SPACWG). However, given the low number of
operators (a single vessel in this case) we cannot release location / midpoint of sets as this
would contravene the New Zealand regulations around commercially sensitive data release. In
particular in this case we believe that providing accurate positional data would not be
appropriate as this would provide a clear guide for any IUU fishing that could potentially take
place.

It was agreed that further information such as the area covered by the different sets, the
spacing between sets and set times would be useful to include in the more comprehensive final
report following the three years of the survey.

Qb5: The annual report shows that Orange roughy fishery has been almost absent in 2021. Could some
explanation be added to the report on why the fishery was almost absent compared to previous years
and the implications this has for monitoring and TAC advice from SC in the years to come.

R5: The low number of fishing trips is most likely driven by several factors such as increased
cost of fuel, redeployment of vessels into other fisheries and Covid-19 impacting crew supply,
in combination with increased compliance requirements. With limited fishery independent
data collected from the orange roughy Management Areas, reduced fishing means fishery
dependant data will also be limited - see recommendations in SC10-DWO01 for further
information on data requirements for estimating TAC.

Questions and responses on the Chinese annual report
The annual report on squid lists the number of fishing days and observed fishing days for 2021 as 78,120

and 167 respectively amounting to 0.2% of all fishing days being observed by 2 observers in total.

Q1: How representative are the 167 fishing days observed for the entire fleet? Were these observers on
different fishing vessels in different areas? A shift in spatial location of the fishery is shown in map figure
4, as such how representative are biological conditions / length distributions observed in Jan-Apr for the
months May-Dec?

The 167 observed fishing days as well as other fishery dependent data derived from 2020-2021
Observer Mission for the Chinese squid jigging fishery. Two observers were deployed, and the
entire onboard observation run from October 2020 to April 2021, and a total of 300 fishing
days were observed, among which 167 fishing days occurred in the high seas of equatorial
waters from January to April 2021. Besides that, studying fleet is another important part of the
National OP, especially for length frequency data and biological sampling.

Size distribution of the observer data is very similar to that of the studying fleet data. In the
first quarter of 2021, we also found that length frequency is similar because the squid that
Chinese fishing vessels target is the small phenotype squid in equatorial waters. So the 167
fishing days and the biological data collected by observers are representative in the northern
fishing ground.
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Unfortunately, the National OP had to be suspended when the two observers came back to the
port because of COVID-19, and no observers were dispatched. However, the studying fleet was
still worked, and length data and squid samples covered the whole year and fishing grounds,
including high seas off Peru.

So we think that scientific data for the squid fishery of the National OP is representative.

Questions and responses on the Peruvian annual report
The annual report of Peru presents a CPUE as a division of catch and effort.

Q1: Are there opportunities to standardize this CPUE index, accounting for variability in fleet
composition.

R1: The first CPUE shown in the report (Figure 14, page 17) corresponds to a nominal CPUE
(catch per trip) estimated on a monthly scale for the industrial and artisanal purse seine fleet
targeting Jack mackerel. This CPUE is used only for descriptive purposes in order to understand
the increases in monthly jack mackerel catches between 2018 and 2022.

A standardized annual version of this CPUE, corresponding to a larger time series (2002-2022),
is presented in section 5.2 (2022 assessment), sub-section 5.2.2 of the report (Updated
information for the 2022 assessment) (Figure 18, page 25). This CPUE which is used as an index
of relative abundance in the assessment of the Jack mackerel Far-north stock has been
estimated using the catch and effort data coming from the industrial and artisanal purse seine
fleet and using a GAM model where the CPUE (catch per trip) is modelled as a function of the
year, month and hold capacity of the vessels (m3). After fitting the model, the annual CPUE is
estimated as the year effect while the month and hold capacity are fixed to standard values.
Details of the standardization process were presented in document SC9-WPQ5_rev1.

Since the hold capacity is directly related to the vessel size, the variability in fleet composition
is already incorporated in the CPUE standardization in a certain way. However different
approaches to incorporate the fleet variability in this process may be explored.

Q2: Would fleet composition of the years be available as an additional table, highlighting average engine
size, hold capacity etc?

R2: Yes, a preliminary analysis is presented below.
Additional comments:

The increase in the CPUE of the purse seine fishing fleet targeting the Far north stock could be
associated to changes in the distribution of the resource and changes in the composition and
efficiency of the fleet.

Regarding the spatial distribution of the resource (as inferred from the spatial distribution of
the fleet), we have observed a slightly approaching to the coast and a slightly displacement
southward during the last years (Figure XX_1 and XX_2).

Regarding the changes in the composition and efficiency of the fleet, we have observed: i) no
changes in the vessel size composition of the industrial purse seine fleet; ii) an increase in the
number of the artisanal vessels >20 m3 of hold capacity and a decrease of the number of
vessels <20m3; and ii) a greater capacity of the artisanal fleet to explore areas farther from the
coast than usual (Figure XX_1 and XX_3).
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From all the above mentioned, the CPUE standardization of the purse seine fishing fleet
targeting the Far north stock may be reinforced by including data related to the spatial
distribution of the resource (e. g. fishing set positions, latitude, distance to the coast or fishing
areas) and maybe another way to express changes in vessel composition (e. g. Industrial and
Artisanal type, discrete ranges of hold capacity). At the moment, we are working on the
recovery and validation of this information as part of the IMARPE’s working plan on jack

mackerel.
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Figure XX_1. Spatial distribution of the fishing areas of the purse seine fishing fleet targeting the JM Far
north stock in Peruvian jurisdictional waters. The green symbols represent the artisanal fleet and the
pink symbols represent the industrial fleet.
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Figure XX_3. Annual composition of the industrial and artisanal purse seine fleet.

Questions and responses on the Chilean annual report:
The annual report of Chile presents a table with number of vessels by hold capacity.

Q1: Would it be possible to address the changes in fleet composition throughout the years, from 1970
onwards, in light of the discussions on technological creep in a working document / annual report,
potentially by expanding table | with years prior to 20167

R1: Information corresponding to the period 2000-2022 is provided in Tables | and Il. Records
prior to this period, will be sent later because it requires a joint effort by IFOP and SERNAPESCA.

Table I. Number of industrial purse seine vessels catching jack mackerel in the Chilean EEZ and the SPRFMO (combined) area between 2000
and June 2022. Data were assembled by year and hold capacity (2022* preliminary data).

Hold capacity (m?) |2000(2001|2002 (2003|2004 (2005|2006 |2007|2008(2009|2010(2011|2012 (2013|2014 |2015|2016(2017|2018(2019|2020(2021|2022
0<300 | 41 |30 |22 |19 |16 |15 7 9 6 6 3
300<600 | 102 | 91 [ 71 | 67 | 70 | 70 | 65 [ 68 [ 62 | 64 | 66 | 62 | 60 [ 59 [ 59 | 56 | 57 | 57 | 46 | 42 | 42 | 27 | 23
600<900 | 52 |40 |15 |14 |11 ] 9 10 |17 |11 [ 12 | 8 111 9
900<1.200| 34 | 30 [ 23 | 22 | 21 | 21 | 20 [ 22 [19 |19 ]| 19 | 12 6
1.200<1.500) 13 | 12 [ 12 |12 | 10 | 9 9 12 | 10 [ 10 [ 10 [ 10 | 8

9

6

1.500<1.800) 11 | 11 {10 |11 | 11 |11 | 11 [ 11 [11 |12 ] 12| 13
1.800<2.100| 3 3 2 2 3 2 4 4 4 6 7 6
TOTAL 256 | 217 | 155 | 147 | 142 | 137 | 126 | 143 | 123 | 129|122 (114 | 98 | 96 | 89 | 86 | 87 | 85 [ 72 | 72 | 71 | 55 | 50

10 | 10 [ 10 | 10
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Table Il. Number of industrial purse seine vessels catching jack mackerel in the SPRFMO area between 2002 and June 2022. Data were
assembled by year and hold capacity. (2022* are preliminary data).

Hold capacity (m®) |2002|2003|2004 (2005|2006 (2007|2008 (2009(2010|2011|2012|2013(2014|2015|2016|2017|2018|2019 |2020|2021|2022*
0<300 2

300 < 600 2 4 15 | 15
600 < 900 6 9 8 5 5 14 | 6 6 4 4 3 1
900<1.200| 14 | 21 | 18 | 18 | 17 [ 22 | 19 [ 18 [ 12 | 5 2 3 2 3 1

1.200<1.500| 9 1119 9 9 12 110 |10 | 8 7 1 2 4 7 1

1.500<1.800| 8 11 | 11 (11 (11 [ 11 |11 [ 12 |12 | 11 2 4 4 9 2 2 2

1.800<2.100 | 2 2 2 2 4 4 4 6 7 4 1 1 4 2 1

TOTAL 39 | 56 [ 48 | 45 | 46 | 69 | 65 | 67 | 43 |33 | 9 |10 11|26 ]| 5 3 2 2 0 0 0

The information reported includes all of the national industrial purse-seine vessels (fleets 1 and
2) that recorded jack mackerel landings. It is important to point out that the changes in the
composition of the fleet (especially in the central-southern zone) in 2001, are associated with
changes in Chilean regulations.

Finally, it is necessary to comment that the hold capacity that they requested is already
included in the CPUE standardization model (CPUE= t/(CB*pfd) and in the fixed effect of CB
categories.

Questions and responses on the European Union annual report
The European Union annual report shows, in recent years, the presence of immature individuals (LH <
26 cm) in the size-structured catches.

Q1: Would it be possible to have the historical percentage of immature individuals and the total number
of individuals present in the catches of the offshore fleet?

R1: Maturity staging is part of the biological sampling the EU undertakes, together with length
measurements, ageing etc.

It would require an analysis however to work up the maturity data to define the immature-
mature part of the European Union catch. We are happy to look into this, but it is not an
analysis we can deliver within the time frame of this SC as there has not been a request for
this data in preparation for the SC we have prepared for.

Please note that all length-frequency data from the EU fishery is available on teams under the
data repository.




Annex 6: Scientific Committee Multiannual Workplan

(New items, with respect to the previous workplan approved by COMM10, are marked in blue)

1. Jack Mackerel Working Group

Subtask Timeline Coordinator Funding
Review available input data JM assessment 2023 US/EU In-kind
Finalize devel t of lit trol di tics of th
ina |z.e evelopment of quality control diagnostics of the 5023 Eu In-Kind
catch input data to the assessment
Jack Continue to update and compare standardizations of
commercial tuning indices among different fleets and the 2023 ?? In-kind
mackerel ) . = .
impacts of increased efficiency in the fleets
assessment - -
SC and other funds to support experts during SC 5023+ SC Chair/ NZS$10K
assessment Secretariat (SC)
Provide TAC advice according to Commission request )
2023 In-kind
(Based on the harvest control rule from SCW14)
MSE objectives and HCR measures workshop with NZS50K
stakeholders and managers, preferably in connection 2023 EU/Chile (EV)
with the 2023 Commission meeting
Jack Develop and carry out MSE evaluation to design
mackerel alternative management procedures (see COMMS- NZS90k
MSE Report Annex 8b). This to include biological reference 5023 EU (EU)
points, carryover, accumulating quota over 2 years, and NZS60k
stock hypotheses (paragraphs 80, 102, 118 COMMS8- (EU)
Report). Initial results should be reported to SC11.
NZ$15k
Jack Task group on CJM connectivity to improve the Chile (E$U)
mackerel understanding of origin and admixture of populations or | 2022- Pert Total
connectivity [subpopulations of jack mackerel in the Southern Pacific. 2026
) ) EU NZ$150K/
research Terms of reference as included in G137-2022. year
Task group on CJM ageing analysis and otolith exchange NZS15K
Jack to addresses the current practices in ageing of jack Chile (EU)
mackerel mackerel, the validation techniques to verify ages and a | 2022- Pert Total
ageing comprehensive documentation of ageing techniques and 2024
. EU NZS75K/
techniques [protocols.
: : year
Terms of reference as included in SC9.
2. Deepwater Working Group
Task Subtask Timeline Coord. Funding
e Explore alternative stock assessment models
e Estimate stock status 2025 NZ In-kind
Orange roughy ¢ Provide advice on sustainable catch levels
assessment Evaluate the orange roughy population and
wider ecosystem impacts of carrying forward of 2023 NZ In-kind

TACs over multiple years.

Orange roughy Coordinate and design acoustic surveys for

) . . . 2023+ NZ In-kind
assessment data relevant stocks (intersessional consideration)

PO Box 3797, Wellington 6140, New Zealand
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Review the list for deepwater stock structure

analyses based on assessment for non-orange 2025 In-kind
Deep water stock roughy stocks
structure Develop workplan to drive stock structure

delineation studies for orange roughy and 2023+ In-kind

alfonsino and other key target species

Review the risk assessment of teleost and
2024-

elasmobranch  species considerin new In-kind
Other stock P & 2025

available information and methods

assessments, & -
) . Develop a tier-based assessment framework for

ecological risk

all DW stocks and recommend relevant )
assessment . 2023+ In-kind
reference points and/or management rules for
these stocks

Develop VME taxa ID guide for benthic bycatch,
following the steps proposed in SC9-DW12, and 2023 NZ In-kind
associated training videos

Investigate the relationship between benthic
bycatch from fishing vessels (including
encounter events) and the habitat suitability
models

2023+ In-kind

Investigate the relationship of benthic bycatch

to abundance models of VME taxa 2023+ In-kind

Development of a process to review all recent
and historical benthic bycatch data to
determine the ongoing effectiveness of the
spatial management measures

VME Encounters and

benthic bycatch 2023+

Assess the feasibility and develop a research
programme within the SPRFMO Convention
Area to allow the determination of taxon-
specific estimates of catchability for VME
indicator taxa.

(The total cost for such a programme will need
to be determined. The two amounts indicated
will be used to commence the programme).

NZ$58K
(AUS)
2023+ NZ
NZ$23.6K
(SC)

CMM 03 request
regarding Encounters Review all reported VME encounters 2023+ In-kind
with VMEs

Review all available data and provide advice on
CMM 03 request the ongoing appropriateness of  the
regarding ongoing management measures to ensure the CMM 2023+ In-kind
appropriateness continues to achieve its objective and the
objectives of the Convention
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Exploring how to define the thresholds between

good state and SAIl for VMEs at different spatial NZS74K
: 2023 NZ
scales, and understanding knowledge gaps and (EV)

uncertainties

The Scientific Committee shall review, and
update if required, the SPRFMO BFIAS every 5

) _ 2025 In kind
years, to ensure that it reflects, as appropriate
best practice
In-kind
Develop abundance models for VME taxa 2023+ NZ
NZS15K
Bottom Fishery Impact (EV)
Assessment Work to reduce uncertainties in risk
assessments for benthic habitats and VMEs by

e the overlap between the spatial distribution
of bottom trawling fishing impact (i.e., the
‘naturalness  layer’) and  abundance 2023+ In kind
estimates of VME indicator taxa [potentially
at multiple spatial scales].

e assessing the effectiveness of the Spatial
Management Areas (i.e., “post accounting”)
using abundance estimates of VME indicator
taxa

The Scientific Committee shall provide advice

biennially to the Commission on:

e Direct and indirect interactions between
bottom fishing and marine mammals,

CMM 03 request seabirds, reptiles and other species of 2024

regarding Marine concern;

mammals, seabirds, e Any recommended spatial or temporal In-kind
reptiles and other closures or spatially/temporally limited gear 2026

species of concern. prohibitions for any identified hotspots of

these species; and

¢ Any recommended bycatch limits and/or 2026
measures for an encounter protocol for any
of these species.

3. Squid Working Group

Task Subtask Timeline |Coordinator Funding
Squid Workshop including potential assessment 4 NZS10K
Squid workshop | techniques and appropriate measures of fishing 2023 |SQWG Chair/

effort (prior to SC11) Secretariat (50)
Develop a plan for more detailed within-season
Squid fishery monitoring depending upon the uptake of EM 2024 SQWG In-kind
assessment and | £LC.
CMM Develop and present alternative assessment 023+ SQWG In-kind
development approaches

Design and evaluate MSE and harvest control rules 2026+ SQ WG In-kind
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Standardise

biological Identify where protocols differ e.g., type of sampling, 2023 Peru, Chile In kind
sampling areas and timing of sampling, ageing

Observer Review minimum observer coverage (including in .
Coverage relation to different fleet segments, CMM 18-2020) 2023 Inkind

Record and analyse diet data 2023+ In-kind

Revise data template to sufficient detail and create)
scripts to allow current assessment methods to be|

Squid assessment used and also future higher resolution approaches 2023 In-kind
data (e.g., depletion estimator by phenotype)
Develop a task group to coordinate data and
templates needed for assessment models with a goall 2023-24 SQ WG In-kind
that the will account for phenotypic spatial patterns
Collect ar.wd analyse genet.|c sampllngs o NZS47K
(Convention area and adjacent National Jurisdiction|  50>3 )
(China)
Areas)
Sample exchange where Members choose to do 2023+ In-kind
Register DNA sequences in public DNA databases (such
as GenBank), considering a list of metadata related .
) ) 2023 In-kind
to samples analysed (using the template in the SC9-
Report).
Squid Description of genetic diversity based on mtDNA .
connectivity markers, integrating data from all Members 2023 In-kind
Reaching an updated agreement on consistent
approaches to genetic analyses for jumbo flying | 2023+ In-kind

squid

Use modelling and observation data to predict
connectivity and seasonal to decadal variability
possibly using genetic, microchemistry, 2023+ In-kind
morphometric, parasite prevalence, and tagging
experiments

4. Habitat Monitoring Working Group
Task Objective Timeline |Coordinator Funding
Mapping spatial-temporal population density
distribution of jack mackerel using a combination of

L . ) Permanent Peru/Chile | In-kind
the existing acoustic survey data and acoustic

Evaluate the information as obtained from industry vessels

applicability of  {supgroup of specialists to evaluate advantages and

data collected  |pjases of analysis methods 2023 peru/Chile | In-kind
from fishing Workshop virtually conducted during 2023

vessels

targeting Subgroup of specialists to organise classification of

pelagic fishing fleets and develop an inventory of

species technologies available aboard fishing vessels in 503 peru/Chile | 1nkind

order to identify the potential to collect data using
the technologies currently being deployed
Workshop virtually conducted during 2023
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Task Objective Timeline |Coordinator Funding
Characterise jack mackerel habitat

(e.g., past studies done in Peru and Chile) 2023 Peru/Chile | In-kind
Provide ecosystem status overview for SC at 2024 Peru/Chile In-kind
seasonal to decadal scale
Explore the concept of jack mackerel habitat under
an interdisciplinary ontogeny approach for jack
mackerel and other species (by life history stages 2023+ Peru/Chile In-kind
Further and regions)
developments Workshop virtually conducted during 2023
of Define a list of existing environmental data:
standardised satellite, acoustic surveys, acoustic fisheries
oceanographic surveys, fishing data, fishing vessel data (VMS, 2023+ Peru/Chile In-kind
data products Observers) in time and space that already exist

and modelling inside the SPRFMO area

Integration of databases provided by different
members of the HMWG and other working groups 2023+ Peru/Chile | In-kind
of the SC with linkage to a metadata repository

Develop an inventory of research programmes
currently being developed by industry and scientific

o ) i 2023+ Peru/Chile | In-kind
institutions  regarding data collection and
monitoring of marine habitats
Analyse the habitat preferences of jumbo squid and
Jack mackerel, noting the useful data and analyses 2024 Peru/Chile In-kind
] ) provided by Peru and Chile
Species behaviour Habitat suitability modelling of jack mackerel 2023 Peru/Chile In-kind

and preferences - ——
Incorporate behaviour, distribution, and abundance

information about mesopelagic, euphausiids and 2023 Peru/Chile | In-kind
other key species of the Humboldt Current System

Develop new approaches based on different tools
such as GAM, GLM, INLA, ROMS, Biogeochemical,
geostatistics, big data and machine learning (e.g.,
Use of new Tools [for acoustic classification of targets) and utilization [ Permanent Peru/Chile In-kind
of different platforms (Scientific surveys, fishing

vessels, satellite oceanography, gliders, buoys,

AUV)

Symposium on Habitat Monitoring organised after NZS$63k

the 2023 meeting of the Commission to review the Symposium (SC)
Symposium state of the art of habitat research in order to 2023 Steering

recommend specific lines of investigation in this Committee | (USS$25k)

topic within the framework of the SPRFMO USA
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Task Subtask Timeline Coord. Funding
Advise on the appropriate levels of observer coverage for each
of the major fisheries to:
¢ |dentify bycatch issues related to seabirds and other species
of concern (short and medium term)
Observer e Provide statistically robust quantitative estimates for all 023+ In-kind
programme species of seabird combined and some of the more common
bycatch species (medium term)
e Periodically review the appropriate levels of observer
coverage for SPRFMO fisheries in support of stock
assessment needs.
Seabird/
bycatch Progress southern hemisphere quantitative  risk 2023+ In-kind
monitoring assessment (SEFRA)
EBSA Evaluate impacts of fishing activities 2023+ In-kind
SC Members and CNCPs are encouraged to undertake
research into marine pollution related to fisheries in the
CMM 17 SPRFMO Convention Area to further develop and refine .
) ) ) 2023+ In-kind
Marine measures to reduce marine pollution and are encouraged to
pollution submit to the SC and the CTC any information derived from
such efforts
Climate Identify key area and management implications of climate
change change on VMEs and main fisheries in the SPRFMO area 2023+ In-kind
Review and update data standards to ensure appropriate
CMM 02-2020 | . ... . ) ) )
Data Standards scientific data are collected in SPRFMO fisheries (Paragraph 8| 2023+ In-kind
of CMM 02-2020)
FAO ABNJ Planning phase has been completed, the SC supports
Deep Sea Secretariat involvement in coordinating activities over their
Fisheries next five-year plan that could involve member scientists and a | 2023+ |Secretariat| In-kind
Project number of SPRFMO science projects
Work involving the alignment of Deepwater and Habitat
Alignment Monitoring workstreams 2023+ In-kind
Species To update long version profiles (FAO species synopsis format)
synopses for jack mackerel, chub mackerel and jumbo flying squid 2023+
Research cruises aimed to know the bio-oceanographic and
meteorologic characteristics of Salas y Gomez ridge; as well as 2023-
Research in biodiversity, current circulation, morphology and geology 2024 Chile | In-kind
the Nazca and |of seabottom.
Salasy Gomez Climate change impacts of fisheries in Salas y Gomez and Nazca 5023 Chile In-kind
ridges area ridges
2023-
Expedition to Salas y Gomez and Nazca aboard 2025 Chile In-kind
oceanographic research vessel (TBD)
Data Working | create terms of reference and prioritization for data needs of 2023+ In-kind
rou Members (SC10 report).
L Increase cooperation and collaboration between both
S\Z—F;?— ;‘ar: organisations as envisioned under the existing MoU (sc10| 2023+ |Secretariat| In-kind

report
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Secretariat Continue with analyses of catch composition and fishing
scientific activities; support CPUE analyses; and general scientific| 2023+ |Secretariat| In-kind
support

analyses, as capacity allows.

Assessment Development of assessments for species in the SPRFMO

and - Convention Area that are subject to targeted fishing operations 2023+ In-kind
monitoring (in line with tier-based assessment approach)




Annex 7: Jack Mackerel Summary of Advice

Stock status summary for Jack mackerel, October 2022
Stock:  Jack mackerel (Trachurus murphyi)
Region: Southeast Pacific

A benchmark assessment for Jack mackerel was carried out in 2022 and has led to a change in the data and the
model formulations used for the stock. Reference points have been updated accordingly. The results of the
benchmark assessment have been used for the advice for 2023.

In conformity with the approach by the SC since 2012, a comparison was made between the 1-stock (H1) and 2-
stock (H2) model configurations for Jack mackerel. Both models showed similar trends with an increasing overall
biomass, high recruitments in recent years, and low fishing mortality.

Aavice for 2023

Following the guidelines set out by the accepted rebuilding plan and given stock assessment results, 2023 catches
should be at or below 1 035 000t.

Stock status
2021 2022
Fishing mortality in relation to: Fmsy Below Below
Spawning stock biomass in relation to: B Above Above
pawning ' MY 100% 100%

PO Box 3797, Wellington 6140, New Zealand
P: +64 4 499 9893 — E: secretariat@sprfmo.int - www.sprfmo.int
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Figure 1. Jack mackerel in the southeast Pacific. Summary of stock assessment estimates over time showing
spawning biomass (in thousands of tonnes; top), total fishing mortality (as an instantaneous rate per year; middle),
and recruitment at age 1 (millions; bottom). Columns show results for the one-stock hypothesis (H1, left) and two-

stock hypothesis (H2, right, “north” stock in yellow and “south” stock in blue). Shaded areas refer to the estimated
uncertainties




SPRFMO SC10-Report

Table 2: Advised catch, catch limits and reported catch of jack mackerel in the southeast Pacific.

Recommended Catch Limit Catch Limit Catch

Advice Maximum CMM area throughout throughout
Catch range range

Projection results under the assumption of recent average
recruitment at the levels estimated for the recent period
(2000-2012) indicate that fishing mortality should be
maintained at or below 2012 levels to improve the likelihood of
spawning biomass increasing. This results in catches for 2013
on the order of 441kt or lower.

2013 441,000 360,000 438,000 355,539

In sum, the advice to the Commission is to aim to maintain 2014
2014 | catches for the entire jack mackerel range in the southeast 440,000 390,000 440,000 415,366
Pacific at or below 440 kt.

The Commission should aim to maintain 2015 and 2016 catches
2015 | for the entire jack mackerel range in the southeast Pacific at or 460,000 410,000 460,000 395,210
below 460 kt.

The SC agreed that the recommendation from 2014 for catches
in 2016 is still appropriately precautionary. Namely, that the
2016 | Commission should set 2016 catches limits for the entire jack 460,000 410,000 460,000 389,101
mackerel range in the southeast Pacific at or below 460 kt,
based on a status quo fishing mortality of 2014.

On the application of the adjusted rebuilding plan adopted by
the 2nd Meeting of the Commission as proposed from SC02, the
Commission should aim to maintain 2017 catches for the entire
jack mackerel range in the southeast Pacific at or below 493 kt.

2017 493,000 443,000 493,000 406,126

Given current stock status, the second tier of the Jack mackerel
rebuilding plan could be applied, thereby substantially
increasing the potential catch. Considering the uncertainties in
2018 | the assessment however, the Scientific Committee adopts a 576,000 517,582 576,000 527,539
precautionary approach and advises to maintain 2018 catches
for the entire Jack mackerel range in the southeast Pacific at or
below 576 kt.

The SCrecommended status quo fishing effort which gives 2019
catches throughout the range of the Jack mackerel stock(s) at
or below 591 kt. Although the stock is estimated to be in the
“second tier” of the harvest control rule (>80% of Bwmsy), the
2019 | retrospective analysis shows a tendency of overestimating the 591,000 531,061 591,000 635,569
stock size. In addition, there is information that suggests that
the growth of jack mackerel has been underestimated. These
two factors warrant additional precaution and further
investigation.

In line with the accepted rebuilding plan (“Adjusted Annex K”)
and because the Jack mackerel biomass is estimated to be
2020 | above Bwmsy, the SC recommended a 15% increase in 2020 680,000 618,001 680,000 725,945
catches throughout the range of Jack mackerel resulting in a
total catch limit at or below 680 thousand tonnes.

In line with the accepted rebuilding plan (“Adjusted Annex K”)
and because the Jack mackerel biomass is estimated to be
2021 | above Bwsy, the SC recommended a 15% increase in 2020 782,000 710,702 782,000 807,566
catches throughout the range of Jack mackerel resulting in a
total catch limit at or below 782 thousand tonnes.

In line with the accepted rebuilding plan (“Adjusted Annex K”)
and because the Jack mackerel biomass is estimated to be
2022 | above 100% of Bwsy, the SC recommended: a precautionary 15% 900,000 817,943 900,000 928,852*
increase in 2022 catches throughout the range of Jack
mackerel- at or below 900 kt.

In line with the accepted rebuilding plan (“Adjusted Annex K”)
and because the jack mackerel biomass is estimated to be
above Bwsy, the SC recommended a precautionary 15% increase
2023 | in 2023 catches throughout the range of jack mackerel- at or 1,035,000
below 1,035 kt. This advice for catch limits in 2023 does not
depend on the stock structure hypothesis that is used.

2013 advice was given by the Science Working Group.
* Preliminary value estimated at SC10




Annex 8: Jack Mackerel Technical Advice

Accessible via the SC10 meeting webpage when available.
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Annex 9: Statements

China’s Statement on the Observer Coverage in Squid Jigging Fishery
China states the following with the considerations detailed below:

China conducted a simulation study of the observer coverage rate estimation for the squid jigging fishery based
on the 2018-2020 Chinese observer program and made a presentation at the squid working group. This document
(SC10-SQ02) was submitted to SC for discussion. The main purpose of such simulation is, according to the
Commission request, to provide advice on the appropriate level of observer coverage in the Jumbo flying squid
fishery in CMM-10. Based on the simulation study, we concluded that, (1) a coverage rate of 1% could keep the
Relative Estimated Error (REE) of the mean or Standard Deviation (SD) estimates within 20% or keep the Mean
Squared-root Difference (MSD) of the frequency estimates in 50%; (2) a coverage rate of 5% could keep the REE
of the mean or SD estimates within 15% or keep the MSD of the frequency estimates in 25%; (3) the current
coverage rate (5 full-time observers or 5%) can meet the data requirement and scientific purpose.

It is worth to note that the characteristic of squid jigging fishery is quite different from other fishery such as tuna
long line, tuna purse seine, trawlers and so on, which, usually have a high bycatch rate during the operations.
However, on the contrary, squid jigging fishery basically has no any interactions with marine mammals as squid
jigging is one of the most selective and environmental-friendly fishing gear. This is fully evidenced by the data we
collected through observer, loghooks and monthly report throughout those years. So it is not appropriate to
compare squid jigging fishery with other fisheries, and it is neither reasonable nor scientific to simply copy other
RFMOs’ observer coverage rate but ignore the squid fishery’s characteristic.

We are of the view that, any increase of observer coverage in Jumbo flying squid fishery should be based on
scientific analysis and evidence as well as the evaluation of the adequacy of current observer coverage (5 full-
time observers or 5% coverage) conducted by the SC. To propose to increase the observer coverage without
scientific evidence is not the right way for decision making.

Shanghai, China, on September 30, 2022

PO Box 3797, Wellington 6140, New Zealand
P: +64 4 499 9893 — E: secretariat@sprfmo.int - www.sprfmo.int
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DSCC and ECONZ note that is important to separate out the policy and scientific aspects of this
recommendation. They consider that improving the potential for viable fishery opportunity is not a
function of the Scientific Committee.

DSCC and ECONZ Statement regarding paragraph 114:

DSCC and ECONZ also considers that the proposal is unnecessary in scientific terms as there would be
enough catch in the limits to undertake an acoustic and target identification fishing.

Further, the DSCC and ECONZ considers there are numerous scientific questions relating to the impacts
of fishing a multiple TAC in 1 year, including ecosystem impacts on local populations, on VMEs, and
bycatch. An additional question is that if a stock was under 20% and thus well overfished then the
current proposals would prevent rebuild and could cause further depletion.

HSFG Statement:

HSFG strongly disagreed with the DSCC statement. They stated that the reduced TAC will make it
uneconomical to fish out there, they are the operators and know the costs and risks involved.
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1. Introduction

This document and content are based on discussions and analyses conducted at the 10™" SPRFMO
Scientific Committee (SC) meeting in 2022. The analyses updated the model and assumptions from the
jack mackerel benchmark meeting (SCW14) and the report can be found on the meeting link (here).
During SC10, the model was updated with new data, and subsequently accepted by the SC. Discussions
at SC10 focused on the following topics:

e Review and update of data sets;

e Corrections to an error in the length metrics of the growth model used;

e Change to the handling of selectivity and weight of the catch at age data for the offshore fleet
in 2022.

A benchmark workshop for the jack mackerel stock assessment was completed in 2022 (SCW14). The
main objective of the SCW14 workshop was to update the assessment with new data based on the
updated aging criteria developed by Chile. These data included age compositions and weight-at-age in
the catches of Chile and the offshore fleets, and in the acoustic surveys of Central and North of Chile.
As a consequence of this update, a new maturity-at-age vector was estimated and a new value of
natural mortality was derived (M=0.28). Overall, the changes caused by the new aging criteria led to
the understanding of a faster-growing species that is earlier to mature.

In addition, CPUE indices were updated to include a factor for increases in the efficiency of fishing effort
(“effort creep”). The efficiency factor for the offshore CPUE index was estimated to be approximately
2.5% per year, whereas the factor was set at a very preliminary value of 1% per year for the Chilean
and Peruvian CPUE indices (not based on a quantitative analysis). Reference points were also updated
from previously-set interim levels. In addition, for the single-stock hypothesis, a new reference point
has been derived for a limit biomass, Bim, which was estimated at 8% of unfished spawning biomass.
Compared to the most recent assessment using the ‘old” age composition data, the perception of stock
is relatively unchanged and is estimated to be well above Busy, with fishing mortality is well below Fusy.

Scientific Name and General Distribution

The Chilean jack mackerel (Trachurus murphyi, Nichols 1920) is widespread throughout the South
Pacific. It is found along the shelf and oceanic waters adjacent to Ecuador, Peru, and Chile, and across
the South Pacific along the Subtropical Convergence Zone in what has been described as the “jack
mackerel belt” that goes from the coast of Chile to New Zealand within a 35° to 50° S variable band
across the South Pacific.

Main Management Units

At least five management units of T. murphyi associated to distinct fisheries are identified in the SE
Pacific: the Ecuadorian fishery, which is managed as part of a more general pelagic fishery within the
Ecuadorian EEZ; the Peruvian fishery, which is managed as part of a jack mackerel, mackerel and sardine
fishery directed exclusively for direct human consumption taking place almost entirely within the
Peruvian EEZ; the northern and the central-southern Chilean fisheries which are managed as separate
management units, with the northern fishery being mostly within the Chilean EEZ and the central-
southern Chilean fishery which straddles the Chilean EEZ and the adjacent high sea; and, the purely
high sea fishery which is a multinational fishery being managed entirely within the context of the
SPRFMO. At present there is no directed fishery for T. murphyi in the central and western South Pacific
and around New Zealand, where incidental catches are very small.

PO Box 3797, Wellington 6140, New Zealand
P: +64 4 499 9893 — E: secretariat@sprfmo.int - www.sprfmo.int
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Stock Structure

There are a number of competing stock structure hypotheses, and up to five and more separate stocks
have been suggested: i) a Peruvian stock (northern stock) which is a straddling stock with respect to the
high seas; ii) a Chilean stock (southern stock) which is also a straddling stock with respect to the high
seas; iii) a central Pacific stock which exists solely in the high seas; iv) a southwest Pacific stock which
exists solely in the high seas; v) and, a New Zealand-Australian stock which straddles the high seas and
both the New Zealand and Australian EEZs. Regarding specifically the eastern and central South Pacific,
the SPRFMO has identified the following four alternative stock structure working hypotheses: 1) jack
mackerel caught off the coasts of Peru and Chile each constitute separate stocks which straddle the
high seas; 2) jack mackerel caught off the coasts of Peru and Chile constitute a single shared stock which
straddles the high seas; 3) jack mackerel caught off the Chilean area constitute a single straddling stock
extending from the coast out to about 120°W; and, 4) jack mackerel caught off the Chilean area
constitute separate straddling and high seas stocks.

Accordingly, the Jack Mackerel Sub-group (JMSG) of the Science Working Group (SWG) of the SPRFMO
atits 11th Session (SWG-11) carried out parallel assessments of the jack mackerel stock(s) in the Eastern
South Pacific under the two main working hypotheses already identified. That is: jack mackerel caught
off the coasts of Peru and Chile constitute a single shared stock which straddles the high seas
(hypothesis 1); or that jack mackerel caught off the coasts of Peru and Chile each constitute separate
stocks (the Peruvian or northern and the Chilean or southern stock) which straddle the high seas
(hypothesis 2). In following up on the SWG-11 recommendations, the SPRFMO Commission at its 1st
Commission Meeting requested the newly established Scientific Commission (SC) to continue the work
on evaluating alternative hypotheses on jack mackerel stock population. Pending more conclusive
findings on the stock population structure of jack mackerel, the 2nd Commission meeting requested
the SC to continue and expand the stock assessment work under both stock hypotheses considered in
the 11th SWG Meeting, and this continues to be one of the main tasks undertaken at SC10.

Fishery

The fishery for jack mackerel in the south-eastern Pacific is conducted by fleets from the coastal states
(Chile, Peru and Ecuador), and by distant water fleets from various countries, operating beyond the EEZ
of the coastal states.

The fishery by the coastal states is conducted by purse seiners. The largest fishery exists in Chile, where
the fish are used for fish meal. In Peru, the fishery is variable from year to year. Here the fish are taken
by purse seiners that also fish for other pelagic species (e.g., anchovy, mackerel, sardines). According
to government regulations, the jack mackerel in Peru may only be used for human consumption.
Ecuador constitutes the northern fringe of the distribution of jack mackerel. Here the fish only occur in
certain years, when the local purse seiners may take substantial quantities (70,000 tons in 2011). Part
of the catch is processed into fish meal but recently jack mackerel has been promoted to be used for
human consumption.

The distant water fleets operating for jack mackerel outside the EEZs have been from a number of
parties including Belize, China, Cook Islands, Cuba, European Union (Netherlands, Germany, Poland and
Lithuania), Faroe Islands, Korea, Japan, Russian Federation, Ukraine and Vanuatu. These fleets consist
exclusively of pelagic trawlers that freeze the catch for human consumption. In the 1980s a large fleet
from Russia and other Eastern European countries operated as far west as 130° W. After the economic
reforms in the communist countries around 1990, the fishery by these countries in the eastern Pacific
was halted. It was not until 2003 that foreign trawlers re-appeared in the waters outside the EEZs of
the coastal states.

The jack mackerel fishery in Chilean and offshore waters is mono-specific. In the offshore fishery, the
catch consists of 90 — 98% jack mackerel, with minor bycatch of chub mackerel (Scomber japonicus)
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and Pacific bream (Brama australis). The available time series of jack mackerel catches in the south-
eastern Pacific by Member are shown in Table A10.1 with the catch summarised by fleets in Figure
A10.1.

Management

Jack mackerel were managed by coastal states beginning in the mid-1990s. National catch quotas for
jack mackerel were introduced by Peru in 1995 and by Chile in 1999. Peru introduced a ban on the use
of jack mackerel for fish meal in 2002. For the international waters, the first voluntary agreement to
limit the number of fishing vessels was introduced in 2010. Catch limits for jack mackerel were
established for the south-eastern Pacific starting from 2011.

Information on the environment in relation to the fisheries

Important environmental events such as the El Nifio effect of 2016 affect oceanographic dynamics.
During such events, the depth of the 15°C isotherm and oxycline change significantly affecting the
spatial distribution of jack mackerel and their availability in different regions (see for example the work
of the Habitat Monitoring Working Group of the Scientific Committee as reported in previous meetings
of the Scientific Committee). The extent that such changes affect the overall population productivity is
unclear.

Reproductive Biology

The main spawning season happens from October to December; however, spawning has been
described from July to March. Gonadosomatic index and egg surveys have been used to determine the
time of spawning.

2. Data used in the assessment

Fishery Data

The catch data for the model represents a summation of catch values from various Members (Table
A10.1) to form four “fleets”, which are intended to be consistent with the gear and general areas of
fishing (Figure A10.1). The summarised catches from each of these fleets are presented in Table A10.2.

Length data are available from all major fisheries both inside and outside the EEZs. Length distributions
from Chile and the older international fleet were converted into age distributions using annual Chilean
age-length keys. The more recent length composition data from China were converted to age
compositions by applying Chilean age-length keys as compiled by quarter of the year and then
aggregated (Table A10.3, Table A10.4, and Table A10.5). The EU provided age-length keys which were
used to convert EU length distribution data to age. For Peruvian and Ecuadorian fisheries, length
frequency data (Table A10.6) were used directly and fit within the model according to the specified
growth curve.

In the benchmark workshop prior to SC10 (SCW14), a new Chilean ageing method was included into
the assessment. This resulted in revisions to age composition data for both Chilean fleets, as well as the
offshore fleet. In addition, several biological variables (weight, maturity, natural mortality) were re-
estimated and updated. Some detail on the revisions to the historical data and the validation approach
can be found in the SCW11 report.

In the benchmark workshop SCW14, it was further agreed that a protocol should be developed to
include self-sampling data from the Offshore fleet into the assessment. As introduced in meeting
documents SC10-JM03 and SC10-JM04, the protocol stipulates that length-distributions from quarters
that are not sampled in the observer program but that are covered in the self-sampling, will be included



https://www.sprfmo.int/meetings/scientific-committee/8th-sc-2020/
https://www.sprfmo.int/meetings/scientific-committee/8th-sc-2020/
https://www.sprfmo.int/assets/2021-SC9/2021-workshops/SCW-11-Jack-Mackerel-Data-Workshop-Report.pdf
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into the assessment. For SC10 this meant that self-sampling data for 2021_Q2, 2022_Q2 and 2022_Q3
were included in the assessment data.

Several CPUE data series are used in the model, with changes in methodology to calculate the series
introduced during SC4, SC6, SC7, SC9 and SC10. From SC10 onwards, the CPUE series include a factor
that compensates for efficiency increases of fishing operations as estimated in global effort analysis
(e.g. Rousseau et al 2019).

For the Chilean purse seiner fleet in the southern-central area, a “Generalized Linear Model” (GLM;
McCullagh & Nelder, 1989) approach has been used to standardise the CPUE. Here trip-based CPUE has
been modelled as a linear combination of explanatory variables, with the goal of estimating a year-
effect that is proportional to jack mackerel biomass. Factors in the GLM included year, quarter, zone,
and vessel hold capacity. Effort units were computed as the number of days spent fishing by each vessel.
This CPUE series was revised during SC4 to exclude trips with no jack mackerel catches. This was
preferred because it better reflected changes in management over time (particularly the introduction
of vessel-level quotas starting in 2000). To account for changes in fleet behaviour arising from the
changes in management, the revised CPUE series from the GLM was modelled with a catchability
change in year 2000. In addition, an overall increase of technical efficiency of 1% per year has been
included during SC10.

Prior to the 2018 assessment (SC6), Peru presented a CPUE abundance index derived from the industrial
purse seine fleet. This fishery has a strong focus on anchoveta and other stocks such as chub mackerel
(Scomber japonicus) and bonito (Sarda chiliensis). With increasing catch rates in those fisheries, the
focus on jack mackerel shifted, and the CPUE index was deemed to be no longer indicative of jack
mackerel biomass. This resulted in a lack of CPUE data between 2015 and 2017. Thus, for the 2018
assessment CPUE indicators were calculated based on artisanal and small-scale fleets. These fleets are
and have been targeting jack mackerel on a regular basis, operating at a closer distance to the coast
than the industrial fleets. Historical data on catch by haul capacity for the artisanal fleets were
recovered beginning in 2000. A Generalised Additive Model, in which the dependent variable (catch
per trip) is gamma-distributed using a log-link function, was applied by removing the operational
(holding capacity) and temporal effects (year, month). The GAM combined data from both artisanal
and industrial fleets, although concerns were raised about the accuracy of the historical data (e.g., from
missing fleet identifiers) and thus there is a need for continued development. In addition, an overall
increase of technical efficiency of 1% per year has been included during SC10.

Up to the 2017 assessment (SC5), the European Union CPUE index (un-standardised), the Russian CPUE
index (un-standardised) and the Chinese CPUE index (standardised with a GLM) were included as
separate indices of exploitable biomass for the offshore fleet. However, it was noted that these fleets
shared similar temporal and spatial dynamics and the European Union and Russian data were
incorporated into a combined standardised offshore CPUE index in 2018 (SC6), with the Chinese CPUE
kept separate. In 2019 (SC7), haul-by-haul data of China, EU, Korea, Vanuatu, and Russia were combined
and standardised into a single Offshore CPUE time series (SC7-JMO06 revl). The standardisation
procedure followed what had previously been done during SCW6. A GAM was fit to catch data with an
offset of log(effort) assuming a negative binomial distribution. Vessel, month of the year, year, and El
Nifio effect (sea surface temperature anomaly) were taken as linear effects while two-dimensional
smoothers were applied to correct for spatial effects. In SC9, the vessel explanatory variable was
replaced by vessel contracting party, which resulted in CPUE indices that were similar in trend (SC9-
JMO02). Note that the start year of the various offshore CPUE indices has varied over time. Originally,
when the European Union CPUE index was separate from the Chinese and Russian CPUE indices (SC5),
the index began in 2003. In SC6, when the Russian CPUE data was incorporated into the combined
Offshore index, this index was taken as beginning in 2006. From 2019 (SC7), the combined Offshore
CPUE index has been included in the stock assessment as an index for the period from 2008 to the



https://www.sprfmo.int/assets/0-2019-SC7/Meeting-Docs/SC7-JM06-rev1-CPUE-standardization-for-the-offshore-Jack-mackerel-fleet.pdf
https://www.sprfmo.int/assets/2021-SC9/SC9-JM02-CPUE-standardization-for-the-offshore-fleet-fishing-for-Jack-mackerel-in-the-SPRFMO-area.pdf
https://www.sprfmo.int/assets/2021-SC9/SC9-JM02-CPUE-standardization-for-the-offshore-fleet-fishing-for-Jack-mackerel-in-the-SPRFMO-area.pdf
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present. In addition, an overall increase of technical efficiency of 2.5% per year has been included
during SC10.

In all standardised CPUE series (Table A10.7), no explicit correction for search time has been
incorporated. In some products, such as the offshore CPUE, effort in weeks is taken rather than effort
by day (of positive registrations) to account for searching time. However, the inability to consistently
define and accurately measure searching time remains an issue.

In SCW14, advances in fishing technological efficiency (also termed “effort creep”) were explicitly
incorporated in the CPUE standardization process. As mentioned previously, annual effort creep value
of 2.5% was thus applied to CPUE for the offshore fleet (details in SCW14-WDO01). For the other CPUE
series from Chile and Peru, no formal evaluations of technological advances had been conducted. As
such, an interim level of 1% efficiency improvement was applied to each series. It was agreed that
further analyses would be required to understand the model reaction to the effort creep factor and
noted that at this stage this factor does not appear to have an important effect on model results. SCW14
further recommended specific studies to evaluate the potential efficiency improvements for these
fleets, including the technical equipment (e.g., those under consideration by the SPRFMO Scientific
Committee’s Habitat Monitoring Working Group), and any other factors that could influence effective
fishing effort.

Further, the lack of a defined protocol for CPUE standardisation has been noted. Development of CPUE
standardisation guidelines has thus been identified as a priority to improve the quality of the
assessment.

Fisheries Independent Data

The Chilean jack mackerel research programme has included surveys using hydro-acoustics and the
daily egg production method (DEPM). Acoustic estimates have been used as relative abundance indices.
For the northern region (N-Chile), data on acoustic biomass and numbers, and weights at age are
available from 1984-1988, 1991, and 2006-2021. For the central-southern regions, these data are
available from 1997 to 2009. In previous jack mackerel assessments, the acoustic survey in northern
Chile was assigned the same selection-at-age curve as the northern Chile fishing fleet. However, given
that the survey age composition data indicate that it catches younger ages than the fishing fleet, the
SC6 considered it more appropriate to assign the survey its own selectivity.

Egg surveys (using DEPM) were conducted on an annual basis from 1999 to 2008 along the central zone
of the Chilean coast in order to assess the biomass of the spawning stock. In addition, there are
estimates of abundance and numbers-at-age for the central-southern regions based on DEPM for the
years 2001, 2003, 2004, 2005, 2006, 2008. Egg survey results have been used as relative abundance
indices in the models. Age composition data from the acoustic and DEPM Chilean surveys are shown in
Table A10.8, Table A10.9, and Table A10.10.

In SC10, as mentioned previously, changes were made to the Chilean ageing methods. These resulted
in updated historical age composition data for both Chilean surveys and the commercial catches.

The Peruvian jack mackerel research programme includes egg and larvae surveys and hydro-acoustic
stock assessment surveys. Results of these egg and larvae surveys provide information on the spatial
and temporal variability of jack mackerel larvae along the Peruvian coast beginning in 1966. Acoustic
biomass estimates of jack mackerel were available beginning in 1983. As these surveys had Peruvian
anchoveta as the target species, the data only covered the first 80 miles, and eventually 100 miles from
the coast. Corrections to compensate for this partial coverage of acoustic biomass estimates of jack
mackerel were made using an environmental index describing the potential habitat of this species
based on available monthly data on SST, Sea Surface Salinity (SSS), water masses (WM), oxycline depth
(OD) and chlorophyll (CHL). An alternative acoustic index for Peru was presented at SC3. This was
constructed using backscatter information without converting the information to biomass estimates

5



https://www.sprfmo.int/assets/02-SC10/SCW14-SPRFMO-SC-JM-Benchmark-Workshop/Working-Documents/SCW14-WD01-Offshore-CPUE-analysis-v2022-benchmark.docx
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using length-frequency data. This method was proposed to address the reduced quality of the available
length-frequency data in recent years. This alternative series was included in the jack mackerel
assessment in SC4, thus replacing the Peruvian acoustic series used in previous assessments. The last
value provided for this series corresponds to 2013. The El Nifio conditions in 2014 and 2015 affected
the distribution of jack mackerel making them more dispersed and outside the area covered by the
anchovy survey. Further work is needed to standardise and analyse the survey data to develop a
reasonable index from the later data. The index has been retained in the current assessment and
extends from 1985 to 2013.

Acoustic surveys, to estimate the biomass and distribution of jack mackerel, have also been conducted
along the Chilean coast, inside and outside of the EEZ, using scientific vessels. Additionally,
comprehensive acoustic surveys have been conducted from the Chilean commercial fleet. The time
series of available acoustic estimates extends from 1984 to present day (intermittently, depending on
the area). All abundance indices (fishery CPUE and survey) series used in the model are presented in
Table A10.7.

Biological Parameters

The maturity-at-age for jack mackerel in Chile was estimated by Leal et al. (2013) and has been updated
by applying the new ageing criteria (SCW14-WDO04) to the otoliths and histological maturity data
collected between September 2011 and January 2012. Overall, the changes caused by the new aging
criteria led to the understanding of a faster-growing species that is earlier to mature. Maturity-at-length
was consistently observed with Lsg at about 22-23 cm fork length (FL). The maturity-at-age values, for
the single/Southern stock and those for the far-north stock, are shown in Table A10.11.

To fit the length composition data from the far-north fleet, a growth curve was used to convert age
compositions predicted by the model to predicted lengths, with the conversion occurring within the
model. The values for the von Bertalanffy growth parameters are given in Table A10.12. It was noted in
SC10 that the growth parameters reflected fish Total Length, whereas the data were in Fork Length.
The parameters were since corrected. Ageing imprecision was previously acknowledged using an age-
error matrix, as shown in Table A10.13. However, because this matrix is based on expert judgement
instead of empirical data, the discussions during SC4 led to selecting the final assessment model with
this ageing error option turned off.

Mean weight-at-age is required for all fishing fleets and biomass indices in order to relate biomass
quantities to the underlying model estimates of jack mackerel abundance (in numbers). The four
weight-at-age matrices for the fishing fleets correspond to: Fleet 1 (northern Chile), Fleet 2 (central-
south Chile), Fleet 3 (the far north fleet) and Fleet 4 (the offshore trawl fleet). These values are shown
in Table A10.14, Table A10.15, Table A10.16, and Table A10.17.

For the Chilean fleets, the mean weight-at-age is calculated by year by taking the mean length-at-age
in the catch and a length-weight relationship derived for the year. Before SC3, the same weight-at-age
matrix was used for the Northern Chilean Fleet (Fleet 1) and the Southern Chilean Fleet (Fleet 2).
Beginning in SC3, a weight-at-age matrix specific for Northern Chile has been applied. The method uses
two information sources: the length-age keys and the parameters of the weight-at-length relationship
from IFOP’s monitoring programme of the Chilean fisheries. The information was separated into two
zones which correspond to fishing areas (and acoustic surveys) that occur in Chile. Annual weight-at-
length relationship was fitted to the data by each fleet independently, and these relationships were
applied to mean length-at-age within each zone, resulting in the weights-at-ages seen in Table A10.14
and Table A10.15. The information covers the period 1974-2021; for earlier years the weight-at-age
from 1974 was used.




35.

36.

37.

38.

39.

40.

41.

42.

43.

SPRFMO SC9-Report
Annex 10 JM Technical Annex

For the far north fleet, mean weight-at-age is fixed for all years and was initially calculated from the
time-invariant mean length-at-age estimated from the growth function (Table A10.12). The information
covers the period from 1970 to present year (Table A10.16).

The weights-at-age for the offshore fleet are derived from EU age-length keys as well as age-length keys
from the Chilean South-Central fleet. The EU reported both age, length, and weight data, allowing for
weight-at-age to be reported for their catches based on observer programme data compiled in 2019.
For China, Vanuatu, Russia and Korea, length-weight information is transformed using the Chilean fleet-
2 quarter-specific age-length keys (Table A10.17). Note that for most countries weight-at-length
information is available. In some years however, including 2018, weight-at-length data from the
Chinese fleet were missing, which resulted in using the length-weight relationship from the Chilean
fleet 2. As of SCW14, due to the update in the Chilean ageing criteria, these weight-at-age data were
updated for the time series beginning in 2015.

Historically, missing weight-at-age data were replaced with data from the previous year. In SCW14, it
was recommended that those missing data be replaced with appropriate mean values by fleet instead.
However, this has not been done during the SC10 assessment.

In SCW14, the Natural Mortality Tool (https://connect.fisheries.noaa.gov/natural-mortality-tool/) was
used to derive values of M range from roughly 0.1 to 0.35 with a mode at 0.28. The L.. was assumed to
be 80.4cm, k was assumed at 0.16 and tO at —0.356. The value of 0.28 was used for the assessment in
SC10. The estimated M values are assumed to be the same for all ages and all years within the given
stock (see Table A10.12).

Data Sets

A full description of data sets used for the assessment of jack mackerel is in Annex 3 of the SC Data
workshop 2015. Summaries of all data available for the assessment are provided in Table A10.18 and
Figure A10.2.

3. The Assessment Model

A statistical catch-at-age model was used to evaluate the jack mackerel stocks. The JJIM (“Joint Jack
Mackerel Model”) is implemented in AD Model Builder (ADMB) and considers different types of
information, which correspond to the available data on the jack mackerel fishery in the South Pacific
area from 1970 to 2021 (Table A10.18).

The JIM model is an explicitly age-structured model that uses a forward projection approach and
maximum likelihood estimation to solve for model parameters. The operational population dynamics
model is defined by the standard catch equation with various modifications such as those described by
Fournier & Archibald (1982), Hilborn & Walters (1992) and Schnute & Richards (1995). This model was
adopted as the assessment method in 2010 after several technical meetings.

JIM Developments

Since its adoption, the JJM model has been improved by participating scientists. The most notable
changes have been options to include length composition data (and specifying or estimating growth)
and the capability to estimate natural mortality by age and time (although this capability is not used).
The model is flexible and permits the use of catch information either at age or size for any fleet, and
explicitly incorporates regime shifts in population productivity.

The model consists of several components, (i) the dynamics of the stock; (ii) the fishery dynamics; (ii)
observation models for the data; and (v) the procedure used for parameter estimation (including
uncertainties).



https://connect.fisheries.noaa.gov/natural-mortality-tool/
http://www.sprfmo.int/assets/Meetings/Meetings-2013-plus/SC-Meetings/3rd-SC-Meeting-2015/Data-Workshop/SC03-DataWorkshopReport-6Oct15.pdf
http://www.sprfmo.int/jack-mackerel-sub-group/
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A JM modelling workshop was held from 7/8 —9/10 June 2022, attended by 33 people, with the aim of
building capacity for utilization of the existing JJM model but also identifying several ways in which it
could be improved to enhance transparency and ease of use. These ideas were subsequently fed into
the JM Benchmark Workshop in July (SCW14).

Stock dynamics: recruitment is assumed to occur in January while the spawning season is assumed to
be an instantaneous process occurring in mid-November. The population’s age composition considers
individuals from 1 to 12+ years old. In all cases a stochastic Beverton-Holt relationship (Beverton & Holt
1957) between stock and recruitment is included. Each cohort survives an age-specific mortality
composed of fishing mortalities at-age by fleet and natural mortality (assumed to be constant over time
and age). The model is not spatially-explicit, although the fisheries operate in geographically distinct
areas. The initial population is based on an equilibrium condition and occurs in 1958 (12 years prior to
the model start in 1970).

Fishery dynamics: The interaction of the fisheries with the population occurs through fishing mortality.
Fishing mortality is assumed to be a composite of several processes — selectivity (by fleet), which
describes the age-specific pattern of fishing mortality; catchability, which scales fishing effort to fishing
mortality; and effort deviations, which are a random effect in the fishing effort — fishing mortality
relationship. The selectivity pattern is non-parametric and assumed to be fishery-specific and time-
variant. Catchability is specific to each of the seven abundance indices. The model includes temporal
variation in both fishery and index selectivity patterns at the annual and regime scales, depending on
the index and the stock structure hypothesis. More detail is included in the subsequent section.

Observation models for the data: There are four data components that contribute to the log-likelihood
function: the total catch data, the age-frequency data, the length-frequency data and the abundance
indices.

The probability distributions for the age and length-frequency proportions are assumed to be
approximated by multinomial distributions. Sample size is specified to be gear-specific but mostly
constant over years. For the total catch by fishery (4) and the abundance indices (7), a log-normal
assumption has been assumed with constant CV; the CV for the fisheries being 0.05 whereas the CV for
the abundance indices depends on the index. Beginning in 2018, as discussed in SC4 and agreed upon
in SCW6, the Francis T1.8 weighting method (Francis 2011) is used to assign weighted sample sizes for
age-frequency data. The data weights have been updated during the JM 2022 benchmark (SCW14).

Parameter estimation: The model parameters are estimated by maximising the log-likelihoods of the
data plus the log of the probability density functions of the priors and smoothing penalties specified in
the model. Estimation was conducted in a series of phases, the first of which used arbitrary starting
values for most parameters. The model has been implemented and compiled in ADMB and its
characteristics can be consulted in Fournier et al. (2012).

Model Details

Parameters estimated conditionally are listed in Table A10.19. The most numerous of these involve
estimates of annual and age-specific components of fishing mortality for each year and for each of the
four fisheries identified in the model. Parameters describing population numbers at age 1 in each year
(and years prior to 1970 to estimate the initial population numbers at ages 1-12+) were the second
most numerous type of parameter.

Equations and specifications for the assessment model are given in Table A10.20 and Table A10.21.
Table A10.22 contains the initial variance assumptions for the indices and the age and length
compositions.

The treatment of selectivity patterns and how they are shared among fisheries and indices are given in
Table A10.23 and Table A10.24 for the two stocks under the two-stock model configurations
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(hypothesis 2), and Table A10.25 for the single-stock hypothesis (hypothesis 1). Selectivity for the Far
North fleet was specified with a regime shift in 2002 under the two-stock hypothesis, while annual
variations beginning in 1981 were specified for the same fleet under the single-stock hypothesis.
Depending on the model configuration, some growth functions were employed inside the model to
convert model-predicted age compositions to length compositions, in order to fit the model to the
length composition data.

Equilibrium-based reference points are calculated within the jjm model. The model estimates values of
MSY and Fusy using a Newton-Raphson minimization routine that finds the value of fishing mortality,
given the terminal year relative catches (and selectivities-at-age) by fleet, and the terminal year
weights-at-ages for each fleet, that maximizes catch. Since weights-at-age and “effective” selectivity
change each year, these values can vary. MSY is thus defined as the maximum amount of catch that
allows the remaining stock to generate sufficient recruitment to maintain the population at the same
level. Bmsy is taken as the long-term average of biomass fished under MSY. Between 2013 and 2021, a
provisional Busy level of 5.5 million tons was applied. In SCW14, the interim management reference
point for Busy was revised to a ten-year average of the model-estimated Bwsy. A limit reference point
Bim (where B refers to spawning biomass) for the single-stock hypothesis was also developed during
SCW14. Bim was defined as the spawning biomass level below which recruitment would likely be
impaired. As such, there should be no fishing when the current spawning biomass is estimated to be
below Bjim. For jack mackerel, Bim was computed from the lowest ratio of historical spawning biomass
relative to the most-recently-estimated unfished spawning biomass. In SCW14, this ratio was estimated
to be 8% of the unfished spawning biomass.

Models for Stock Structure Hypothesis

During SWG 11, two types of population structure were evaluated, and this was continued for
subsequent evaluations. Beginning in 2020 (SC8), models under the one-stock hypothesis carry “h1” in
front of the model number, models under the two-stock hypotheses carry “h2” in front of the model
number.

Description of Model Explorations

As SC10 was an update assessment, after the benchmark of SCW14, the main model explorations
involved incrementally adding new data components relative to the model and data adopted from
SCW14. These are labelled “h1_0.x" and “h2_0.x. where h1 and h2 represent the stock structure
hypothesis and x represents the number when a component was added (Table A10.26).

The rationale for the main updates and data revisions occurring through model configurations 0.00 to
0.10 has been explained in the “Data used in the assessment” section, earlier in this Annex.

Thereafter, Model 0.10 was renamed as Model 1.00. with an updated control file to reflect changes in
selectivity for the current year, as was done in previous years.

During SC10, attention was brought to an analysis in the Peruvian National Report (SC10-Doc27). The
analysis noted a mistake in the assessment, where growth parameters reflecting fish Total Length were
applied to Fork Length data. The model was thus updated to correct the growth parameters (L.=73.56;
Lo=13.56; SC10-Doc27) in Model 1.01.

In the most recent years of the fishery, there has been a notable northward shift in the distribution of
fishing effort by the offshore fleet. This geographical shift has been associated with catches of smaller
and younger fish. As a result, the model fit to the age composition data in these terminal years was
poor. To address this, a second sensitivity was developed (Model 1.02). Age composition data in the
terminal year has traditionally been down-weighted to reflect uncertainty in those data points. To
better fit to the offshore data in the final year, the sample size was increased to be the same as that of
earlier years. It should be noted that the overall weight of the offshore age composition data is quite
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low relative to other data sources. In addition, more flexibility was added to the selectivity of the
offshore fleet in 2022.

The final model used the Francis weights agreed upon by SCW14 for the multinomial age composition
sample sizes, and these weights were not updated in this assessment. Also, the model took a
precautionary approach to assessment and advice. It assumed low steepness (h=0.65) and used the
most recent recruitment time-series (2001-2015), similar to assessments prior to SC5. Recruitment
used in the forecast was taken directly from the assessment.

Beginning in SC9, efforts have been made to increase the reproducibility and transparency of the
assessment process. A centralised repository for data submissions was created on Teams to facilitate
ease of access. R scripts were developed to document the assessment update process. These scripts
included code to 1) read in, analyse, and raise catch at age/length data, 2) incrementally update data
files for the bridging exercise from the previous year’s assessment to the new assessment, 3) update
model files for model sensitivity runs, 4) conduct projections with the final model, and 5) create an
HTML document for result presentation. Scripts for processing the data (1) are found in the jjmData
repository, whereas the assessment scripts can be found on the jjm repository, in the assessment
folder.

4. Results

Results from incrementally updating the data (Models 0.00 to 0.10) indicated a slight increase in
biomass for recent years, with the largest change driven by the update to Peruvian CPUE data.
Correcting the growth parameters (Model 1.01) had negligible impacts on the stock status. Similarly,
adding flexibility to selectivity estimates in the offshore fleet (Model 1.02) improved fits to recent age
composition data, but had negligible impact on stock status. Overall, the stock (or stocks; depending
on the stock structure hypothesis used) shows continued increasing trends in biomass, similar to
previous years.

An analytical retrospective analysis involves running the model multiple times, each time removing the
final year of data (for five years). The retrospective analysis shows that Model h1_1.02 tended to slightly
under-estimate SSB, with a Mohn’s rho of -0.13 (Figure A10.3). Recruitment tended to be under-
estimated, with a Mohn’s rho of -0.34 (Figure A10.4). The negative bias in recruitment is likely due to
the fact that recruitment in recent years has been very high, and estimated recruitment in the final year
reverts to a mean. Model h2_1.02 had a slight tendency to over-estimate SSB (Mohn’s rho of 0.12
(south) and 0.21 (north); Figure A10.5) and under-estimate recruitment for the south (Mohn’s rho of -
0.11) and over-estimate the same for the north (Mohn’s rho of 0.24; Figure A10.6).

An alternative to the analytical retrospective analysis, which is based on the current model formulation,
the “historical retrospective analysis” instead compares quantities derived from assessments previously
adopted by the SC. This indicates the year-to-year changes in estimates of stock trends and reference
points. This analysis was only conducted on Model h1_1.02 (raw values for biomass found in Table
A10.27; graphically visualised in Figure A10.7 and Figure A10.8). The results indicate that the current
model formulation has a higher estimate of biomass relative to estimates from previous years. This was
likely due to the revision in Chilean age data. Estimates of fishing mortality in recent years remain similar
to those from previous SCs, although the current model estimates fishing mortality to be higher for
historical years. Recruitment estimates appear mostly in line with those of previous models, with peaks
in recruitment shifting by approximately two years. Overall, the trends appear consistent over time.
Another interesting comparison to make is that of the management reference points (biomass (B) at
maximum sustainable yield (MSY) and fishing mortality (F) at MSY; Busy and Fusy respectively) estimated
over the years. The updates to the age data in 2022, and subsequently the biological parameters, likely
resulted in large changes to the reference points, Busy in particular (Figure A10.8). Despite that, it is to
be noted that stock status relative to those changed reference points remained largely the same for
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recent years. Also, the stock has consistently been estimated as rebuilt since 2018, and not subject to
overfishing since 2013, relative to the dynamically-estimated MSY reference points.

Fishery mean weights-at-age assumed for all models are shown in Figure A10.9, and those for the
surveys are shown in Figure A10.10. Estimates of numbers-at-age from Model hl_1.02 are given in
Table A10.28, and Model h2_1.02 results are in Table A10.29 (southern stock) and Table A10.30
(northern stock). Both models show similar good fits to the composition data (Figure A10.11, Figure
A10.12, Figure A10.13, Figure A10.14, Figure A10.15, Figure A10.16, Figure A10.17, and Figure A10.18).
The fits to age composition data from the surveys are given in Figure A10.19, Figure A10.20, Figure
A10.21, Figure A10.22, Figure A10.23, and Figure A10.24. Models h1_1.02 and h2_1.02 fit the indices
similarly (Figure A10.25 (h1), Figure A10.26 (h2 south), and Figure A10.27 (h2 north); they both fit well
to the Chilean CPUE data and poorly to recent years of the offshore and Peruvian CPUE data, although
the relative abundance estimates remained within the uncertainty bounds of the data. Whereas the
models predicted higher relative abundance than was shown in the offshore CPUE data, they predicted
lower relative abundance than was shown in the Peruvian CPUE data. Estimates of fishery mean age
compositions are shown in Figure A10.28 (h1_1.02) and Figure A10.29 (h2_1.02), and survey mean age
compositions are shown in Figure A10.30 (h1_1.02) and Figure A10.31 (h2_1.02). Both models fit poorly
to data from the Central-South Chilean acoustic survey. Both models seem to estimate mean length
composition data for the Far North fleet relatively poorly in recent years, as shown in Figure A10.32
and Figure A10.33. Selectivity estimates for the fishery and indices are shown over time in Figure
A10.34, Figure A10.35, Figure A10.36, and Figure A10.37.

For SC10, Bumsy was estimated to be approximately 7.8 million t under the single-stock hypothesis
(h1_1.02), and 7.0 and 0.96 million t for the south and far north stocks respectively under the two-stock
hypothesis (h2_1.02). Bim was estimated to be approximately 1.24 million t, or 8% of the unfished
spawning biomass, during SC10. More details on this reference point and the associated harvest control
rule can be found in the SCW14 report.

A summary of the time series stock status (spawning biomass, F, recruitment, total biomass) for the
single-stock hypothesis (h1_1.02) is shown in Figure A10.38. It is noted that the biomass has been
steadily increasing over the last decade, and is now above the Busy management reference point. For
the jack mackerel stock, with the current level at around 54% of what is estimated to have occurred
had there been no fishing (Figure A10.41).

Under the 2-stock hypothesis (h2_1.02), conditions of the jack mackerel stock in its entire distribution
range in the southeast Pacific shows a continued recovery since the time-series low in 2010. It is noted
that under the two-stock model, the southern unit shows an increasing trend in biomass over the last
decade (Figure A10.39), while the northern unit only shows an increase in biomass beginning in the
middle of the last decade (Figure A10.40). The southern unit showed similar results to that of the single-
stock hypothesis, although SSB was estimated slightly higher under the former scenario. Estimates of
exploitation rate for the northern stock were comparable to recent years, remaining at relatively low
levels (Figure A10.40). Figure A10.42 and Figure A10.43 show the current total biomass to be
approximately 55% and 61% of unfished total biomass for the southern and the far north stocks
respectively.

Fishing mortality rates at age (combined fleets) were high starting in about 1992 across the entire jack
mackerel population, but have declined in the past years, regardless of stock structure hypothesis or
designation (Table A10.31, Table A10.32, Table A10.33, Figure A10.38, Figure A10.39, and Figure
A10.40). It should be noted that the low probability of B3z being greater than Busy under the Fusy
projection for model h1_1.05 is likely due to Busy being set at the interim level, and not the model-
estimated Busy. Within the period 2001-2015, the level of expected recruitment was lower than the
alternatives although recruitment has increased in recent years to about the long-term average mean.
The aforementioned period was used for projections but Model 1.02 uses the period 2001 to 2019 to
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fit the stock recruitment curve for the southern/single stock. Time series of quantities derived by Model
h1l 1.02 are presented in Table A10.34, whereas those of Model h2_1.02 are in Table A10.35 (southern
stock) and Table A10.36 (far north stock). Short, medium and long-term predictions for the stock(s)
under different fishing mortalities are found under Table A10.37 (h1_1.02) and Table A10.38 (h2_1.02).

5. Management Advice

New data and indicators on the status of the jack mackerel stock suggest that conditions evaluated in
detail from the last benchmark assessment (completed in 2022) are relatively unchanged. The
population trend is estimated to be increasing. The indications of stock improvement (higher
abundance observed in the acoustic survey in the northern part of Chile, better catch rates apparent in
all fisheries for which data are available, and increase in average age in the Chilean fisheries) drive the
increase.

Historical fishing mortality rates and patterns relative to the provisional biomass target are shown in
Figure A10.38 for Model h1_1.02. Near-term spawning biomass is expected to increase from 14.3
million t in 2022 to 15.5 million t in 2023 (with approximate 90% confidence bounds of 12.0 — 20.1
million t). Under the two-stock hypothesis, historical fishing mortality rates and patterns relative to the
biomass targets estimated by Model h2_1.02 are shown in Figure A10.39 and Figure A10.40. Near-term
spawning biomass is expected to increase from the 2022 estimate of 12.7 million t to 13.8 million t in
2023 for the southern stock (with approximate 90% confidence bounds of 10.0 — 19.2 million t), and
decrease from 1.5 million t to 1.4 million t for the far north stock (with approximate 90% confidence
bounds of .98 — 2.1 million t).

Recent increases in the model-calculated Busy values (which is different from the constant Bysy) that
are likely due to changes in selectivity of all fisheries combined, would imply an estimate of SSB at well
over 50% over Busy for both the single-stock and the two-stock hypotheses.

Given current stock status, the fourth tier of the jack mackerel rebuilding plan (as defined in the SCW14
report) should be applied. This means that Fysy would be used as the basis for catch advice. However,
this would result in a potential increase of over three times of last year’s recommended catch. In line
with the “adjusted Annex K” rebuilding plan (SC2), catch advice relative to the previous year can only
increase by a maximum of 15%. This results in advice of a 2023 catch level for jack mackerel within the
entire jack mackerel range to be at or below 1,035,000t t.

Projections show a high likelihood of the biomass being above Busy in 2024 even under the most
conservative recruitment productivity scenario evaluated (h1_1.02.Isand h2_1.02.ls; Table A10.37 and
Table A10.38). A re-evaluation of the rebuilding plan is recommended to analyse sustainable
exploitation rates of the re-built jack mackerel stock.

6. Assessment Issues

Based on results from the 2022 benchmark workshop, assessment plans for the next benchmark should
be developed several months prior so that data coordinators can configure alternatives and conduct a
careful evaluation of all available information to best guide the Commission. One of the higher priority
items for consideration continues to be the catch-at-age estimates (based on age-determinations being
conducted from different labs) and mean body weights at age assumed in the model. Another priority
for consideration is the development of guidelines for standardisation of CPUE indices and the
collection of relevant data. In particular, evaluations of efficiency improvements for the Peruvian and
Chilean fishing fleets were noted. Results of the data weighting and the retrospective pattern analysis
also warrant further investigation.

The issue of evaluating sensitivities to the early fishery age composition data was raised. The SC noted
that this might be a fruitful avenue for investigation in subsequent assessments, particularly since these
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data (pre-1990) are less well-documented. Residual patterns in the age composition for the North
Chilean fleet remain unresolved, and warrant further investigation as well.

The need for a closer evaluation comparing the performance of the model under the single-stock and
two-stock hypotheses was noted, likely conducted using simulation and MSE.
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8. Tables

Table A10.1. Sources and values of catch (t) compiled for the four fleets used for the assessment (note that data for 2021 are not official figures, and 2022 are predictions).

Assigned Fleet 1 Fleet 2 Fleet 3 (Far North) Fleet 4 (Offshore Trawl) Grand
Fleet Total
Year N Chile Chile CS Isﬁ::cli(s Cuba ET::S;” (TJ:]) USSR Subtotal Belize China Cuba EUJE:::" I:laar::s Japan Korea Peru RESSSSI:/ Ukraine Vanuatu Subtotal
1970 101 685 10 309 4711 4711 0 116 705
1971 143 454 14 988 9189 9189 0 167 631
1972 64 457 22 546 18 782 18 782 5500 5500 111285
1973 83204 38391 42 781 42 781 0 164 376
1974 164 762 28 750 129211 129211 0 322723
1975 207 327 53878 37899 37899 0 299 104
1976 257 698 84 571 54 154 54 154 35 35 396 458
1977 226234 114572 504 992 504 992 2273 2273 848 071
1978 398414 188 267 386 793 0 386 793 1667 403 49220 51290 1024 764
1979 344051 253 460 6281 151591 175938 333810 12719 1180 120 356271 370290 1301611
1980 288 809 273453 38841 123 380 252078 414 299 45130 1780 292 892 339802 1316363
1981 474 817 586 092 35783 37875 371981 445 638 38444 29 399 649 438123 1944 670
1982 789912 704771 9589 50013 84122 143 724 74292 7136 651776 733204 2371611
1983 301934 563338 2096 76 825 31769 110 690 52779 39943 1694 799 884 894 300 1870262
1984 727 000 699 301 560 184 333 15781 200 674 33448 80129 3871 942 479 1059927 2686902
1985 511150 945 839 1067 87 466 26 089 114 622 31191 5229 762 903 799 323 2370934
1986 55210 1129 107 66 49 863 1100 51029 46 767 6835 783 900 837502 2072 848
1987 313310 1456 727 0 46 304 0 46 304 35980 8815 818 628 863 423 2679 764
1988 325462 1812793 5676 118 076 120 476 244 229 38533 6871 817 812 863 215 3245699
1989 338 600 2051517 3386 0 140 720 137033 281139 21100 701 854 020 875821 3547077
1990 323089 2148 786 6904 4144 191 139 168 636 370823 34293 157 837 609 872 059 3714757
1991 346 245 2674267 1703 45313 136 337 30094 213 447 29125 514534 543 659 3777618
1992 304 243 2907 817 0 15022 96 660 0 111682 3196 32000 2736 37932 3361674
1993 379 467 2856777 2673 130681 133354 0 3369598
1994 222 254 3819193 36575 196 771 233346 0 4274793
1995 230177 4174016 174 393 376 600 550993 0 4955 186
1996 278 439 3604 887 56782 438 736 495518 0 4378 844
1997 104 198 2812 866 30302 649 751 680 053 0 3597117
1998 30273 1582639 25900 386 946 412 846 0 2025758
1999 55 654 1164035 19072 184 679 203751 7 7 1423447
2000 118 734 1115565 7122 296 579 303701 2318 2318 1540318
2001 248 097 1401 836 133 969 723733 857702 20 090 20090 2527725
2002 108 727 1410 266 604 154 219 154 823 76 261 76 261 1750077
2003 143 277 1278019 0 217734 217734 94 690 2010 7540 53959 158 199 1797 229
2004 158 656 1292943 0 187 369 187 369 131020 7438 62 300 94 685 295443 1934411
2005 165 626 1264 808 0 80 663 80663 867 143 000 6187 9126 7040 77 356 243576 1754673
2006 155 256 1224 685 0 277 568 277 568 481 160 000 62 137 10474 0 129535 362 627 2020136
2007 172 701 1130083 7 927 254 426 255 360 12 585 140 582 123523 38700 10 940 0 112 501 438 831 1996 975
2008 167 258 728 850 0 0 169 537 169 537 15245 143 182 108 174 22919 12 600 4800 100 066 406 986 1472631
2009 134022 700 905 0 1934 74 694 76 628 5681 117 963 111921 20213 0 13759 13326 9113 79942 371918 1283473
2010 169 012 295796 0 4613 17 559 22172 2240 63 606 67 497 11643 0 8183 40516 45908 239593 726573
2011 30825 216 470 0 69373 257 240 326613 0 32862 8 2248 0 0 9253 674 8229 7617 60 891 634799
2012 13 256 214 204 0 77 187 292 187 369 13012 0 0 0 0 5492 5346 0 16 068 39917 454 746
2013 16361 214999 0 3563 79441 83004 8329 10101 0 5267 2670 14809 41175 355539
2014 18219 254295 0 9 79191 79200 21155 20539 0 4078 2557 15324 63652 415366
2015 34886 250327 289 23036 23325 29180 27955 0 5749 0 2561 21227 86672 395210
2016 24657 295160 0 15121 15121 20208 11962 0 6430 0 0 15563 54163 389101
2017 35002 311863 54 10094 10148 16802 27887 0 1235 0 3188 0 49113 406126
2018 11551 415149 23 58356 58379 24366 9691 0 3717 0 4685 0 42460 527539
2019 11875 432447 0 139811 139811 22699 11870 0 7444 0 9423 0 51436 635569
2020 44155 517665 0 158880 158880 0 0 0 0 0 5245 0 5245 725945
2021 61359 567267 8 123628 123636 43111 12193 55304 807566
2022 83000 601000 8 180069 180077 45095 19680 64775 928852

15
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Table A10.2. Input catch (kilo tonnes) by fleet (combined) for the stock assessment model. Note that the final year’s data are

predictions.

Year Fleet 1 Fleet 2 Fleet 3 Fleet 4
1970 101.69 10.31 4.71 1
1971 143.45 14.99 9.19 1
1972 64.46 22.55 18.78 5.5
1973 83.2 38.39 42.78 1
1974 164.76 28.75 129.21 1
1975 207.33 53.88 379 1
1976 257.7 84.57 54.15 1.04
1977 226.23 114.57 504.99 2.27
1978 398.41 188.27 386.79 51.29
1979 344.05 253.46 333.81 370.29
1980 288.81 273.45 414.3 339.8
1981 474.82 586.09 445 .64 438.12
1982 789.91 704.77 143.72 733.2
1983 301.93 563.34 110.69 894.3
1984 727 699.3 200.67 1059.93
1985 511.15 945.84 114.62 799.32
1986 55.21 1129.11 51.03 837.5
1987 313.31 1456.73 46.3 863.42
1988 325.46 1812.79 244.23 863.22
1989 338.6 2051.52 316.25 875.82
1990 323.09 2148.79 370.82 872.06
1991 346.25 2674.27 213.45 543.66
1992 304.24 2907.82 111.68 37.93
1993 379.47 2856.78 133.35 1
1994 222.25 3819.19 233.35 1
1995 230.18 4174.02 550.99 1
1996 278.44 3604.89 495,52 1
1997 104.2 2812.87 680.05 1
1998 30.27 1582.64 412.85 1
1999 55.65 1164.04 203.75 1.01
2000 118.73 1115.57 303.7 2.32
2001 248.1 1401.84 857.74 20.09
2002 108.73 1410.27 154.82 76.26
2003 143.28 1278.02 217.73 158.2
2004 158.66 1292.94 187.37 295.44
2005 165.63 1264.81 80.66 243.58
2006 155.26 1224.69 277.57 362.63
2007 172.7 1130.08 255.36 438.83
2008 167.26 728.85 169.54 406.99
2009 134.02 700.9 76.63 371.92
2010 169.01 295.8 22.17 239.59
2011 30.82 216.47 326.39 60.89
2012 13.26 214.2 187.4 39.92
2013 16.36 215 80.59 41.18
2014 18.22 254.29 74.53 63.65
2015 34.89 250.33 22.45 86.67
2016 24.66 295.16 15.09 54.16
2017 35 311.86 8.87 49.11
2018 11.55 415.15 57.16 42.46
2019 11.88 432.45 135.78 51.44
2020 44.16 517.66 140.12 4.74
2021 61.36 567.27 123.64 553
2022 83 601 180.08 64.78
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Table A10.3. Catch at age for Fleet 1. Units are relative value (they are normalised to sum to 100 for each year in the model).

Age group (years)

Year 1 2 3 4 5 6 7 8 9 10 11 12
1980 0 5 14 24 31 22 4 0 O 0 0 0
1981 1 7 13 21 33 19 5 1 0 0 0 0
1982 0 15 15 21 26 16 6 1 0 0 0 0
1983 1 9 17 27 28 15 3 0 O 0 0 0
1984 2 34 12 14 18 16 4 0 O 0 0 0
1985 1 18 26 30 18 5 1 0 O 0 0 0
1986 8 11 9 18 32 18 5 0 O 0 0 0
1987 15 68 11 3 2 1 0 0 O 0 0 0
1988 1 17 54 26 2 0 0 0 O 0 0 0
1989 0 9 42 39 8 1 0 0 O 0 0 0
1990 9 3 28 49 10 1 0 0 O 0 0 0
1991 11 33 8 18 24 6 1 0 O 0 0 0
1992 11 30 21 21 12 5 1 0 O 0 0 0
1993 15 72 8 4 1 0 0 0 O 0 0 0
1994 27 32 25 13 2 1 0 0 O 0 0 0
1995 5 69 18 6 2 0 0 0 O 0 0 0
1996 29 57 11 3 0 0 0 0 O 0 0 0
1997 36 60 3 0 0 0 0 0 O 0 0 0
1998 8 79 11 3 0 0 0 0 O 0 0 0
1999 9 84 5 2 0 0 0 0 O 0 0 0
2000 36 47 16 1 0 0 0 0 O 0 0 0
2001 51 48 1 0 0 0 0 0 O 0 0 0
2002 21 58 17 3 1 0 0 0 O 0 0 0
2003 21 72 4 2 1 0 0 0 O 0 0 0
2004 13 63 23 1 0 0 0 0 O 0 0 0
2005 40 44 11 4 1 0 0 0 O 0 0 0
2006 8 83 6 2 1 0 0 0 O 0 0 0
2007 12 69 13 3 2 0 0 0 O 0 0 0
2008 56 27 9 7 1 0 0 0 O 0 0 0
2009 20 68 4 8 0 0 0 0 O 0 0 0
2010 9 74 13 3 1 0 0 0 O 0 0 0
2011 77 20 2 1 0 0 0 0 O 0 0 0
2012 34 58 7 0 0 0 0 0 O 0 0 0
2013 31 66 1 1 1 0 0 0 O 0 0 0
2014 59 40 2 0 0 0 0 0 O 0 0 0
2015 14 60 15 6 4 1 0 0 O 0 0 0
2016 10 20 13 19 19 7 10 1 0 0 0 0
2017 31 61 6 1 1 0 0 0 O 0 0 0
2018 100 0 0 0 0 0 0 0 O 0 0 0
2019 20 19 9 14 13 6 7 4 3 3 1 2
2020 0 27 25 23 15 8 2 0 O 0 0 0
2021 18 3 4 14 22 18 12 7 3 1 1 0
2022 0 0 0 3 26 32 30 7 2 1 0 0




SPRFMO SC10-Report
Annex 10 JM Technical Annex

Table A10.4. Catch at age for fleet 2. Units are relative value (they are normalised to sum to 100 in the model).

Age group (years)

Year 1 2 3 4 5 6 7 8 9 10 11 12
1980 2 23 40 26 8 1 0 0 0 0 0 0
1981 2 20 32 31 12 3 0 0 0 0 0 0
1982 2 27 37 25 8 1 0 0 0 0 0 0
1983 15 28 24 20 11 2 0 0 0 0 0 0
1984 7 50 8 14 12 6 2 0 0 0 0 0
1985 3 27 26 20 17 7 2 0 0 0 0 0
1986 4 11 24 27 21 12 2 0 0 0 0 0
1987 8 46 7 10 17 10 2 0 0 0 0 0
1988 12 38 29 7 8 6 1 0 0 0 0 0
1989 1 12 42 30 9 5 2 0 0 0 0 0
1990 0 1 6 26 33 18 12 3 0 0 0 0
1991 1 3 0 6 27 29 18 10 4 1 0 0
1992 1 7 6 6 8 21 22 16 9 4 0 0
1993 1 16 17 14 12 10 14 12 4 1 0 0
1994 0 6 17 18 13 11 17 13 4 1 0 0
1995 1 19 17 22 20 8 7 4 1 0 0 0
1996 4 22 19 17 15 10 6 3 1 0 0 0
1997 8 42 21 10 6 5 5 2 1 1 0 0
1998 9 58 14 6 3 3 4 2 1 0 0 0
1999 20 52 15 6 2 1 1 1 1 0 0 0
2000 10 49 24 10 3 1 1 1 1 0 0 0
2001 6 41 28 12 4 2 2 2 1 1 1 0
2002 7 34 23 16 6 4 3 2 2 2 1 0
2003 4 31 28 21 8 3 2 2 1 1 0 0
2004 2 22 29 26 11 5 3 2 1 0 0 0
2005 2 8 20 33 19 9 5 2 1 1 0 0
2006 1 6 9 20 25 14 11 7 3 2 1 1
2007 0 13 17 11 15 15 12 9 4 2 1 1
2008 3 1 6 22 20 16 11 9 5 3 2 2
2009 2 15 2 19 21 16 10 7 4 2 1 1
2010 1 32 20 10 11 6 9 6 2 1 1 0
2011 2 11 14 36 11 8 13 2 1 0 0 0
2012 0 8 25 27 29 7 3 1 0 0 0 0
2013 2 18 31 33 14 2 0 0 0 0 0 0
2014 1 13 24 26 21 12 3 1 0 0 0 0
2015 10 45 14 10 10 7 3 1 0 0 0 0
2016 0 23 26 22 14 8 4 2 1 0 0 0
2017 3 21 16 16 16 11 7 4 3 1 0 1
2018 2 18 24 20 17 9 5 3 1 1 1 0
2019 0 9 17 22 24 14 8 4 1 0 0 0
2020 0 9 10 15 22 20 14 8 3 0 1 0
2021 0 4 15 18 24 18 11 6 2 1 0 0
2022 0 1 6 26 37 21 7 2 0 0 0 0
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Table A10.5. Catch at age for Fleet 4. Units are relative value (they are normalised to sum to 100 for each year in the model).

Age group (years)

Year 1 2 3 4 5 6 7 8 9 10 11 12
2015 17 26 10 7 11 11 8 5 3 1 1 0
2016 6 14 17 25 22 7 3 2 1 1 0 0
2017 65 14 12 5 2 1 1 0 O 0 0 0
2018 15 21 7 12 18 15 8 3 1 0 0 0
2019 19 32 8 8 8 8 8 6 2 0 1 0
2020 14 53 24 4 1 1 1 0 O 0 0 0
2021 6 21 50 13 7 2 0O 0 O 0 0 0
2022 14 79 3 2 1 0 0O 0 O 0 0 0
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11 12 13 14 15 16 17 18 19 20 21
2 2 2 3 2 5 3 2 1 0 0
0 0 0 0 0 0 0 0 0 0 0
0 1 3 6 6 6 5 4 5 6 4
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 0 0 1 1
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 1 2
0 0 0 0 0 0 0 0 1 2 2
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 1 2 2
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 2 4 3
0 0 0 0 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 4 8 7
0 0 0 0 0 0 0 0 1 2 1
0 0 0 0 1 0 0 0 0 0 0
0 0 0 0 0 0 0 0 1 1 2
0 0 0 0 0 0 0 0 0 0 0
0 1 1 1 0 0 1 3 6 8 8
0 0 0 0 0 0 0 0 0 2 3
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
1 1 1 0 0 0 0 0 0 1 4
0 0 0 0 0 0 0 0 0 2 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 1 1
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 1 1
0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 1 2 3 4 5 6
0 0 0 0 0 0 0 1 1 1 1
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0

10
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0

Year
1980
1981
1982
1983
1984
1985
1986
1987
1988
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1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

Table A10.6. Catch at length for Fleet 3. Units are relative value (they are normalised to sum to 100 for each year in the model).
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Table A10.7. Abundance indices used within the assessment model.

Year Chile (1) Chile (2) Chile (3) Chile (4) Peru(2) Peru(3) Offshore
1970 - - - - - - -
1971 - - - - - - -
1972 - - - - - - -
1973 - - - - - - -
1974 - - - - - - -
1975 - - - - - - -
1976 - - - - - - -
1977 - - - - - - -
1978 - - - - - - -
1979 - - - - - - -
1980 - - - - - - -
1981 - - - - - - -
1982 - - - - - - -
1983 - - 0.837 - - - -
1984 - 99 0.77 - - - -
1985 - 324 0.673 - 94.316 - -
1986 - 123 0.567 - 108.116 - -
1987 - 213 0.666 - 109.789 - -
1988 - 134 0.585 - 114.18 - -
1989 - - 0.569 - 157.394 - -
1990 - - 0.487 - 229.757 - -
1991 - 242 0.537 - 231.672 - -
1992 - - 0.492 - 180.355 - -
1993 - - 0.441 - 145.726 - -
1994 - - 0.473 - 95.245 - -
1995 - - 0.423 - 54.257 - -
1996 - - 0.418 - 29.967 - -
1997 3530 - 0.343 - 31.664 - -
1998 3200 - 0.291 - 43.994 - -
1999 4100 - 0.296 5724 52.681 - -
2000 5600 - 0.286 4688 105.784 - -
2001 5950 - 0.341 5627 131.586 - -
2002 3700 - 0.295 - 96.661 4.066 -
2003 2640 - 0.26 1388 67.471 4.754 -
2004 2640 - 0.281 3287 51.853 5.184 -
2005 4110 - 0.255 1043 75.171 4.069 -
2006 3192 112 0.276 3283 111.259 5.357 -
2007 3140 275 0.207 626 79.75 7.43 -
2008 487 259 0.136 1935 24.251 3.77 1683.82
2009 328 18 0.113 - - 1.338 1171.55
2010 - 440 0.087 - 7.247 2.487 823.909
2011 - 432 0.048 - 35.283 6.324 733.503
2012 - 230 0.147 - 50.332 5.52 622.273
2013 - 144 0.129 - 64.504 2.439 707.994
2014 - 87 0.102 - - 3.318 741.39
2015 - 459 0.083 - - 2.649 1009.29
2016 - 587.244 0.15 - - 2.276 728.148
2017 - 610.47 0.178 - - 2.919 935.778
2018 - 37411 0.179 - - 8.17 800.295
2019 - 1487.07 0.197 - - 13.703 972.161
2020 - 1728.27 0.258 - - 14.988 -
2021 - 1870.36 0.271 - - 18.067 1555.91
2022 - - 0.323 - - 20.371 -
Legend:
Chile (1): Acoustics for south-central zone in Chile
Chile (2): Acoustics for northern zone in Chile
Chile (3): Chilean south-central fishery CPUE for Fleet 1
Chile (4): Daily Egg Production Method

Peru(1): Peruvian acoustic index in Fleet 3
Peru(2): Peruvian fishery CPUE in Fleet 3
Offshore: Combined CPUE for China, EU, South Korea, Russia, and Vanuatu in Fleet 4




Table A10.8. Catch at age for acoustic surveys in southern Chile. Units are relative value (they are normalised to sum to 100
for each year in the model).

Age group (years)

Year 1 2 3 4 5 6 7 8 9 10 11 12
2001 1 56 10 17 6 4 2 1 1 1 0 0
2002 2 45 27 13 5 5 2 1 0 0 0 0
2003 1 29 32 22 7 4 2 1 1 1 0 0
2004 1 13 19 25 17 10 9 4 1 0 0 0
2005 1 12 20 41 16 5 2 1 1 0 0 0
2006 0 0 13 34 32 8 6 4 2 1 0 0
2007 0 0 2 14 19 21 18 13 8 2 2 1
2008 0 0 0 12 33 25 13 9 4 2 1 2
2009 0 0 0 0 1 30 24 16 17 6 3 3

Table A10.9. Catch at age for acoustic surveys in northern Chile. Units are relative value (they are normalised to sum to 100
for each year in the model).

Age group (years)

Year 1 2 4 5 6 7 8 9 10 11 12
2006 30 69 1 0 0 0O 0 O o0 oO 0 0
2007 8 60 23 8 2 0O 0 O 0 oO 0 0
2009 68 31 1 0 0 0O 0 O 0 ©O 0 0
2013 45 13 21 15 5 1 0 0 0 © 0 0
2014 95 2 0 1 1 O 0 O o0 ©O 0 0
2015 72 21 4 2 1 0O 0 O 0 oO 0 0
2016 73 19 4 2 1 0O 0 O 0 o 0 0
2017 66 23 8 2 1 0O 0 O o0 oO 0 0
2018 92 6 1 0 0 0O 0 O 0 oO 0 0
2019 16 59 20 4 1 O 0 O o0 ©O 0 0
2020 23 8 25 31 11 2 0 0 0 O 0 0
2021 62 5 13 12 6 2 0 0 0 O 0 0

Table A10.10. Catch at age for DEPM surveys in the southern area of Chile. Units are relative value (they are normalised to
sum to one for each year in the model). Green shading reflects relative level with a darker green indicating a stronger cohort.

Age group (years)

Year 1 2 3 4 5 9 10 11 12
2001 0 15 36 37 6 3 2 2 1 0 0 0
2003 0 2 15 24 10 16 11 12 6 2 1 0
2004 0 2 15 35 19 9 5 7 5 2 1 0
2005 0 0 0 1 38 24 16 11 5 3 2 0
2006 0 0 0 4 20 31 24 14 5 2 1 0
2008 0 0 0 4 12 22 27 20 9 5 0 0




Table A10.11. Jack mackerel sexual maturity by age used in the JJM models.

Age (yr) 1 2 3 4 5 6 7 8 9 10 11 12
Single /
Southern  0.520 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Stock
Far North
Stock 0.000 0.370 0.980 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Table A10.12. Jack mackerel growth (von Bertalanffy) and natural mortality parameters used in JJM models.

Parameter Far North stock Single / South stock
L (cm) (Total length) 73.56 73.56
k 0.16 0.16
LO (cm) 13.56 13.56
M (year-1) 0.33 0.28

Lo is the mean length at the recruitment age (1 yrs).

Table A10.13. Ageing error matrix of jack mackerel. Columns represent the observed ages, while the rows represent the true
age. These data are not used in the stock assessment.

1 2 3 4 5 6 7 8 9 10 11 12+

1 1.00 0.00 000 0.00 000 0.00 000 000 000 000 0.00 0.00
2 0.00 076 022 002 000 000 0.00 000 0.00 000 0.00 0.00
3 0.00 024 051 023 002 000 000 000 0.00 000 0.00 0.00
4 000 002 023 050 023 002 000 000 0.00 000 0.00 0.00
5 0.00 000 002 023 049 023 002 000 0.00 000 0.00 0.00
6 0.00 000 000 003 023 048 023 003 000 000 0.00 0.00
7 0.00 000 000 000 003 024 046 024 003 000 0.00 0.00
8 0.00 000 0.00 000 000 003 024 045 024 003 0.00 0.00
9 0.00 000 0.0 000 000 000 0.04 024 044 024 004 0.00
10 0.00 000 0.0 000 000 000 0.00 004 024 043 024 004
11 0.00 000 0.0 000 000 000 0.00 000 0.04 024 042 029
12+ 000 000 000 000 ©00O0 000 O0.00 000 ©0.00 005 024 071




Table A10.14. Input mean body mass (kg) at age over time assumed for Fleet 1 (northern Chile).

Age group (years)

Year 1 2 3 4 5 6 7 8 9 10 11 12

1970 0.157 0.202 0.271 0.346 0.444 0.57 0.709 0.867 1.076 1313 1579 1.826
1971 0.157 0.202 0.271 0.346 0.444 0.57 0709 0.867 1.076 1313 1579 1.826
1972 0.157 0.202 0.271 0.346 0.444 0.57 0709 0.867 1.076 1313 1579 1.826
1973 0.157 0.202 0.271 0.346 0.444 0.57 0709 0.867 1.076 1313 1579 1.826
1974 0.157 0.202 0.271 0.346 0.444 0.57 0.709 0.867 1.076 1313 1579 1.826
1975 0.157 0.202 0.271 0.346 0.444 0.57 0.709 0.867 1.076 1313 1579 1.826
1976 0.157 0.202 0.271 0.346 0.444 0.57 0.709 0.867 1.076 1313 1579 1.826
1977 0.157 0.202 0.271 0.346 0.444 0.57 0.709 0.867 1.076 1313 1579 1.826
1978 0.157 0.202 0.271 0.346 0.444 0.57 0709 0.867 1.076 1313 1579 1.826
1979 0.157 0.202 0.271 0.346 0.444 0.57 0709 0.867 1.076 1313 1579 1.826
1980 0.203 0.201 0.237 0.275 0328 0375 0504 0861 099 1159 1397 1534
1981 0.164 0.187 0.238 0.268 0.308 0.368 0464 0.796 0995 1.159 1397 1.534
1982 0.183 0.201 0.233 0.261 0.295 0.344 0402 0.447 059 1159 1397 1.534
1983 0.12 0.166 0.249 0.284 0.33 0418 0497 0.606 0.995 1.159 1.397 1.534
1984 0.151 0.148 0.243 0.289 0.342 0421 0499 0567 0.99 1159 1.397 1.534
1985 0.192 0.204 0.233 0.299 0366 0452 0537 0627 0695 1159 1397 1534
1986 0.136 0.212 0.273 0.313 0.408 0.475 0.55 0.687 1 1159 1397 1534
1987 0.126 0.137 0.218 0.335 0407 0455 0492 0564 0824 1159 1397 1534
1988 0.182 0.197 0.221 0.34 0.444 049 0539 0801 1.108 1.159 1.397 1.534
1989 0.211 0.224 0.257 031 0436 0.536 0579 0.625 0948 1.159 1.397 1.534
1990 0.11 0.271 0.318 0.38 0.457 0.572 0675 0.752 0.797 1485 1397 1.534
1991 0.17 0.136 0.295 0.418 0.469 0.538 0.657 0.761 0.829 0.921 0.966 1.211
1992 0.147 0.186 0.23 0.296 047 0545 0605 0.712 0.844 0968 1334 1534
1993 0.162 0.177 0.246 032 0.389 0.533 0.684 0.82 0925 1.117 1.827 1534
1994 0.195 0.226 0.287 0.347 0454 0614 0783 0.884 1.014 1178 1581 1.534
1995 0.174 0.19 0.266 0339 0425 0563 0.797 1.012 1.187 1425 1797 1.534
1996 0.189 0.193 0.281 0.362 0.512 0.704 05954 1.182 1356 1445 2.008 1.534
1997 0.174 0.196 0.266 0.36 0.518 0.699 0.887 1.084 1.287 1529 1.786 1.779
1998 0.151 0.165 0.251 0.343 0539 0.794 1025 1.218 1404 1584 1933 2.526
1999 0.161 0.167 0.259 0.338 0494 0.789 1.039 1.235 1397 1.654 1.841 1.952
2000 0.188 0.199 0.262 0.357 0486 0801 1.058 1.159 131 1454 1656 2.052
2001 0.183 0.202 0.266 0.336 0455 0614 0868 1.119 1395 1568 1813 1.929
2002 0.182 0.201 0.265 033 0.449 0.638 0.86 1.093 1312 1499 1665 2.073
2003 0.174 0.192 0.249 0.305 0403 0588 0.786 1.026 1261 1504 1734 1861
2004 0.195 0.204 0.259 0.311 0.396 0.52 0685 0.857 1.065 1395 1517 1.772
2005 0.083 0.234 0.28 0.318 0.396 0.506 0.642 0.751 0.92 1.16 1.324 1.606
2006 0.114 0.186 0.289 0.349 0413 0512 0.618 0.76 0938 1.041 1312 1.725
2007 0.124 0.187 0.23 0333 0431 0513 0625 0.777 05909 1.056 1.228 1.542
2008 0.033 0.215 0.287 0.336 0421 0.525 0.62 0.726 0.88 1.016 116  1.479
2009 0.138 0.139 0.273 0346 0418 0539 0624 0.759 0892 1.007 1138 1.398
2010 0.095 0.182 0.236 0.321 0414 0539 0651 0.796 1.056 1.374 156 1.778
2011 0.198 0.202 0.296 0.36 0.478 0.64 0806 1025 1.261 145 1.874 1981
2012 0.201 0.213 0.297 0.349 0.491 0.65 0.827 1.062 0.968 1.835 2222 2.796
2013 0.218 0.245 0.312 0.381 0.448 0.58 0.714 00926 1.292 1751 2.082 2.512
2014 0.192 0.265 0.418 0544 0643 0.785 0913 1.002 1345 1592 2407 2971
2015 0.214 0.214 0.282 0.48 0.61 0.746 0.884 0.99 1.049 1.239 1.13  1.483
2016 0.236 0.258 0.316 0.377 0483 0584 0.791 0.872 1132 1.284 1544 2.045
2017 0.182 0.226 0.295 0.368 0444 0549 0676 0922 109 1391 1.741 1.583
2018 0.105 0.241 0.304 0.376 0493 0594 0.771 0922 1342 1627 1792 2549
2019 0.019 0.268 0.305 0.393 0482 0578 0.683 0.759 0.888 1.339 1978 2.906
2020 0.062 0.23 0.302 0.424 0.56 0.686 0.813 1.014 1.204 1366 1408 2.801
2021 0.231 0.272 0.318 0405 0562 0.695 0.809 0956 1115 1404 1484 1.693
2022 0.231 0.227 0.361 0412 0458 0496 0.582 0.629 0947 1404 1484 1.693




Table A10.15. Input mean body mass (kg) at age over time assumed for Fleet 2 (central-south Chile).

Age group (years)

Year 1 2 3 4 5 6 7 8 9 10 11 12
1970 0.157 0.202 0.271 0.346 0.444 0.57 0.709 0.867 1076 1313 1579 1.826
1971 0.157 0.202 0.271 0.346 0.444 0.57 0.709 0.867 1076 1313 1579 1.826
1972 0.157 0.202 0.271 0.346 0.444 0.57 0.709 0.867 1076 1313 1579 1.826
1973 0.157 0.202 0.271 0.346 0.444 0.57 0.709 0.867 1076 1313 1579 1.826
1974 0.157 0.202 0.271 0.346 0.444 0.57 0.709 0.867 1.076 1313 1579 1.826
1975 0.157 0.202 0.271 0.346 0.444 0.57 0.709 0.867 1.076 1313 1579 1.826
1976 0.157 0.202 0.271 0.346 0.444 0.57 0.709 0.867 1.076 1313 1579 1.826
1977 0.157 0.202 0.271 0.346 0.444 0.57 0.709 0.867 1.076 1313 1579 1.826
1978 0.157 0.202 0.271 0.346 0.444 0.57 0.709 0.867 1076 1313 1579 1.826
1979 0.157 0.202 0.271 0.346 0.444 0.57 0.709 0.867 1076 1313 1579 1.826
1980 0.203 0.201 0.237 0.275 0.328 0375 0504 0861 0995 1.159 1397 1534
1981 0.164 0.187 0.238 0.268 0.308 0.368 0.464 0.796 0.995 1.159 1397 1.534
1982 0.183 0.201 0.233 0.261 0.295 0.344 0402 0.447 0995 1.159 1397 1.534
1983 0.12 0.166 0.249 0.284 0.33 0.418 0497 0606 0995 1.159 1.397 1534
1984 0.151 0.148 0.243 0.289 0.342 0421 0499 0.567 0.995 1.159 1397 1.534
1985 0.192 0.204 0.233 0.299 0366 0452 0537 0.627 0.695 1159 1397 1534
1986 0.136 0.212 0.273 0.313 0408 0.475 0.55 0.687 1 1159 1397 1534
1987 0.126 0.137 0.218 0.335 0.407 0455 0492 0564 0.824 1159 1397 1534
1988 0.182 0.197 0.221 0.34 0.444 0.49 0.539 0.801 1.108 1159 1.397 1.534
1989 0.211 0.224 0.257 031 0436 0536 0579 0625 00948 1.159 1.397 1534
1990 0.11 0.271 0.318 0.38 0457 0,572 0675 0.752 0.797 1.485 1.397 1534
1991 0.17 0.136 0.295 0418 0469 0.538 0.657 0.761 0.829 0.921 0966 1.211
1992 0.147 0.186 0.23 0.296 047 0545 0.605 0.712 0.844 0968 1.334 1534
1993 0.162 0.177 0.246 032 0.389 0.533 0.684 0.82 0925 1117 1827 1534
1994 0.195 0.226 0.287 0.347 0454 0614 0783 0.884 1.014 1178 1581 1.534
1995 0.174 0.19 0.266 0339 0425 0563 0.797 1.012 1187 1425 1797 1.534
1996 0.189 0.193 0.281 0.362 0.512 0.704 005954 1.182 1356 1445 2008 1.534
1997 0.174 0.196 0.266 0.36 0.518 0.699 0.887 1.084 1.287 1529 1.786 1.779
1998 0.151 0.165 0.251 0.343 0.539 0.794 1025 1.218 1.404 1584 1933 2.526
1999 0.161 0.167 0.259 0.338 0494 0.789 1.039 1.235 1397 1654 1841 1.952
2000 0.188 0.199 0.262 0.357 0.486 0.801 1.058 1.159 131 1454 1.656 2.052
2001 0.183 0.202 0.266 0.336 0455 0.614 0.868 1119 1395 1568 1.813 1.929
2002 0.182 0.201 0.265 033 0449 0.638 0.86 1.093 1312 1499 1665 2.073
2003 0.174 0.192 0.249 0.305 0.403 0.588 0.786 1.026 1.261 1504 1.734 1861
2004 0.195 0.204 0.259 0.311 0.396 0.52 0.685 0.857 1.065 1395 1.517 1.772
2005 0.083 0.234 0.28 0.318 0.396 0.506 0.642 0.751 0.92 1.16 1324 1.606
2006 0.114 0.186 0.289 0.349 0.413 0.512 0.618 0.76 0938 1.041 1312 1.725
2007 0.124 0.187 0.23 0333 0431 0513 0625 0.777 0909 1056 1228 1.542
2008 0.033 0.215 0.287 0.336 0.421 0.525 0.62 0.726 0.88 1.016 1.16  1.479
2009 0.138 0.139 0.273 0.346 0.418 0.539 0624 0.759 0.892 1.007 1.138 1.398
2010 0.095 0.182 0.236 0.321 0.414 0539 0651 0.796 1.056 1.374 1.56 1.778
2011 0.198 0.202 0.296 0.36 0.478 0.64 0.806 1.025 1.261 1.45 1874 1981
2012 0.201 0.213 0.297 0.349 0.491 0.65 0.827 1.062 0.968 1835 2222 2.796
2013 0.218 0.245 0.312 0.381 0.448 0.58 0.714 0926 1.292 1751 2.082 2512
2014 0.192 0.265 0418 0.544 0.643 0.785 0913 1002 1.345 1592 2407 2971
2015 0.214 0.214 0.282 0.48 0.61 0.746 0.884 099 1.049 1.239 1.13  1.483
2016 0.236 0.258 0.316 0.377 0483 0584 0.791 0872 1.132 1.284 1.544 2.045
2017 0.182 0.226 0.295 0.368 0.444 0549 0676 0922 1.09 1391 1.741 1.583
2018 0.105 0.241 0.304 0.376 0.493 0.594 0.771 0922 1342 1.627 1.792 2549
2019 0.019 0.268 0.305 0.393 0.482 0578 0683 0.759 0.888 1.339 1978 2.906
2020 0.062 0.23 0.302 0424 0.56 0.686 0.813 1014 1204 1366 1.408 2801
2021 0.231 0.272 0318 0405 0.562 0.695 0809 0956 1.115 1.404 1484 1.693
2022 0.231 0.227 0.361 0.412 0.458 0.496 0.582 0.629 0.947 1.404 1.484 1.693




Table A10.16. Input mean body mass (kg) at age over time assumed for Fleet 3 (far north).

Age group (years)

Year 1 2 3 4 5 6 7 8 9 10 11 12

1970 0.045 0.171 0.377 0642 00945 1.265 1.587 1.9 2.196 247 2721 2946
1971 0.045 0.171 0377 0643 0946 1.266 1588 1902 2.198 2472 2723 2.949
1972 0.03 0.13 0306 0.548 0.835 1.148 1.47 1789 2095 2382 2647 2887
1973 0.037 0.147 033 0568 0.842 1.134 143 1.718 1991 2246 2478 2.688
1974 0.038 0.147 0.326 0558 0.825 1.108 1393 1.671 1934 2178 2402 2.603
1975 0.034 0.136 0.31 0.54 0.808 1.095 1.387 1.674 1946 2201 2434 2.645
1976 0.044 0.16 0.34 0.567 0.822 1.087 1351 1.606 1.845 2.065 2.266 2.446
1977 0.032 0.13 0.294 0.51 0.76  1.028 1.3 1566 1.818 2.054 2.27 2.465
1978 0.032 0.129 0.295 0516 0.774 1.05 1332 1608 1872 2117 2343 2547
1979 0.036 0.138 0.304 0.518 0.762 1.02 1.28 1.532 1.77 1991 2193 2375
1980 0.036 0.136 0.298 0.506 0.743 0.994 1.245 1.49 1721 1934 213 2.306
1981 0.041 0.148 0.314 0524 0.758 1.003 1.247 1481 1702 1905 2.089 2.255
1982 0.039 0.144 0309 0.519 0.755 1.002 1.249 1488 1.712 192 2108 2278
1983 0.042 0.138 0.28 0.451 0.638 0.828 1.014 1.191 1.356 1507 1.643 1.764
1984 0.044 0.156 0.328 0.541 0.778 1.024 1.267 1501 1719 1.921 2103 2.267
1985 0.04 0.149 0322 0541 0.789 1.048 1308 1,558 1.794 2.012 2211 2.389
1986 0.042 0.151 0.323 0539 0781 1033 128 1527 1755 1965 2156 2.327
1987 0.034 0.132 0.294 0.504 0.745 1.001 126 1512 1751 1973 2176 2.359
1988 0.038 0.145 0.315 0.533 0.78 1.041 1302 1554 1793 2013 2215 2396
1989 0.044 0.158 0.337 0561 0.812 1.074 1334 1585 1.821 2.038 2.236 2413
1990 0.042 0.15 032 0.532 0.769 1.017 1.263 1499 1722 1927 2.113 2.28
1991 0.039 0.142 0.305 0.511 0.743 0985 1.227 1461 1.68 1.883 2.068 2234
1992 0.04 0.148 0.318 0.534 0.776 1.031 1.286 1531 1763 1976 2171 2346
1993 0.039 0.147 0.323 0.549 0.807 1.08 1.354 162 1871 2104 2317 2508
1994 0.036 0.147 0335 0584 0874 118 1503 1813 2109 2385 2638 2.867
1995 0.038 0.146 0.318 054 0.792 1.058 1325 1583 1.827 2.053 226  2.446
1996 0.038 0.145 0.317 0537 0.788 1.053 1318 1.576 1.82 2.045 2251 2436
1997 0.045 0.152 0.312 0.506 0.72 094 1155 1361 1553 1729 1.889 2.031
1998 0.04 0.14 0.294 0.483 0.693 0911 1.126 1333 1.526 1703 1.864 2.008
1999 0.037 0.146 0.324 0557 0.824 1107 1394 1673 1938 2183 2408 2611
2000 0.035 0.145 0.336 0592 0.893 1.218 155 1877 2189 2481 275 2.994
2001 0.033 0.139 0.324 0572 0.864 1.18 1504 1.822 2127 2412 2674 2912
2002 0.036 0.145 033 0576 0.861 1.167 1478 1783 2.074 2344 2593 2817
2003 0.04 0.154 0.341 0.584 0.862 1.157 1.454 1.743 2.017 2272 2504 2714
2004 0.038 0.149 0.333 0574 0.852 1148 1.447 1.74 2017 2275 2511 2724
2005 0.037 0.15 0.341 0.595 0.89 1.206 1.527 1.842 2.142 2422 2,678 2911
2006 0.038 0.152 0.347 0.606 0.907 1.23 1.558 1.88 2187 2473 2735 2973
2007 0.038 0.149 0335 0579 0861 1161 1465 1.762 2044 2306 2546 2.763
2008 0.036 0.146 0.334 0.585 0.876 1.19 1.51 1.823 2122 24 2656 2.888
2009 0.038 0.15 0.337 0582 0865 1167 1474 1773 2.057 2321 2563 2.782
2010 0.039 0.15 0.332 0567 0837 1123 1411 1.691 1956 2.203 2428 2631
2011 0.031 0.143 0.351 0.644 1 1395 1806 2217 2614 299 3.337 3.655
2012 0.032 0.145 0.349 0.632 0971 1344 1731 2115 2485 2834 3.156 3.449
2013 0.032 0.145 0.349 0.632 0971 1344 1731 2115 2485 2834 3.156 3.449
2014 0.032 0.145 0.349 0.632 0971 1344 1.731 2115 2485 2834 3156 3.449
2015 0.033 0.146 0.346 0.621 0.95 131 1.682 2.051 2405 2739 3.047 3.327
2016 0.033 0.146 0.346 0.621 0.95 131 1.682 2.051 2405 2739 3.047 3.327
2017 0.033 0.146 0.346 0.621 0.95 131 1.682 2.051 2405 2739 3.047 3.327
2018 0.033 0.146 0.346 0.621 0.95 131 1.682 2.051 2405 2.739 3.047 3.327
2019 0.033 0.146 0.346 0.621 0.95 131 1.682 2.051 2405 2.739 3.047 3.327
2020 0.033 0.146 0.346 0.621 0.95 131 1.682 2.051 2405 2.739 3.047 3.327
2021 0.033 0.146 0.346 0.621 0.95 131 1.682 2.051 2405 2.739 3.047 3.327
2022 0.033 0.146 0.346 0.621 0.95 131 1.682 2.051 2405 2.739 3.047 3.327




Table A10.17. Input mean body mass (kg) at age over time assumed for Fleet 4 (offshore trawl). Weight-at-age 1970-2013
were assumed to be the same as Fleet 2.

Age group (years)

Year 1 2 3 4 5 6 7 8 9 10 11 12

1970 0.157 0.223 0.329 0429 0613 0.741 0835 0.935 1.049 1.145 1308 1.543
1971 0.157 0.223 0.329 0429 0613 0.741 0835 0535 1.049 1.145 1308 1.543
1972 0.157 0.223 0.329 0429 0613 0.741 0835 0535 1.049 1.145 1308 1.543
1973 0.157 0.223 0.329 0429 0613 0.741 0835 0535 1.049 1.145 1308 1.543
1974 0.157 0.223 0.329 0429 0613 0.741 0835 0.935 1.049 1.145 1308 1.543
1975 0.157 0.223 0.329 0429 0613 0.741 0835 0.935 1.049 1.145 1308 1.543
1976 0.157 0.223 0.329 0429 0613 0.741 0835 0.935 1.049 1.145 1308 1.543
1977 0.157 0.223 0.329 0429 0613 0.741 0835 0.935 1.049 1.145 1.308 1.543
1978 0.157 0.223 0.329 0429 0613 0.741 0835 0535 1.049 1.145 1308 1.543
1979 0.157 0.223 0.329 0429 0613 0.741 0835 0935 1.049 1.145 1308 1.543
1980 0.157 0.223 0.329 0429 0613 0.741 0835 0535 1.049 1.145 1308 1.543
1981 0.157 0.223 0.329 0429 0613 0.741 0835 0535 1.049 1.145 1308 1.543
1982 0.157 0.223 0.329 0429 0613 0.741 0835 0.5935 1.049 1.145 1.308 1.543
1983 0.157 0.223 0.329 0429 0613 0.741 0835 0.935 1.049 1.145 1308 1.543
1984 0.157 0.223 0.329 0429 0613 0.741 0835 0.935 1.049 1.145 1.308 1.543
1985 0.157 0.223 0.329 0429 0613 0.741 0835 0535 1.049 1.145 1308 1.543
1986 0.157 0.223 0.329 0429 0613 0.741 0835 0535 1.049 1.145 1308 1.543
1987 0.157 0.223 0.329 0429 0613 0.741 0835 0535 1.049 1.145 1308 1.543
1988 0.157 0.223 0.329 0429 0613 0.741 0835 0935 1.049 1.145 1308 1.543
1989 0.157 0.223 0.329 0429 0613 0.741 0835 0.935 1.049 1.145 1308 1.543
1990 0.157 0.223 0.329 0429 0613 0.741 0835 0.935 1.049 1.145 1.308 1.543
1991 0.157 0.223 0.329 0429 0613 0.741 0835 0.5935 1.049 1.145 1308 1.543
1992 0.157 0.223 0.329 0429 0613 0.741 0835 0535 1.049 1.145 1308 1.543
1993 0.157 0.223 0.329 0429 0613 0.741 0835 0535 1.049 1.145 1308 1.543
1994 0.157 0.223 0.329 0429 0613 0.741 0835 0535 1.049 1.145 1308 1.543
1995 0.157 0.223 0.329 0429 0613 0.741 0835 0535 1.049 1.145 1308 1.543
1996 0.157 0.223 0.329 0429 0613 0.741 0835 0.5935 1.049 1.145 1308 1.543
1997 0.157 0.223 0.329 0429 0613 0.741 0835 0.5935 1.049 1.145 1308 1.543
1998 0.157 0.223 0.329 0429 0613 0.741 0835 0.535 1.049 1.145 1308 1.543
1999 0.157 0.223 0.329 0429 0613 0.741 0835 0.935 1.049 1.145 1308 1.543
2000 0.157 0.223 0329 0429 0613 0.741 0835 0935 1049 1145 1308 1.543
2001 0.157 0.223 0.329 0429 0613 0.741 0835 0935 1049 1.145 1308 1.543
2002 0.157 0.223 0.329 0429 0613 0.741 0835 0935 1049 1.145 1308 1.543
2003 0.157 0.223 0.329 0429 0613 0.741 0.835 0935 1049 1.145 1308 1.543
2004 0.157 0.223 0.329 0429 0613 0.741 0.835 0935 1049 1.145 1308 1.543
2005 0.157 0.223 0.329 0429 0613 0.741 0.835 0935 1049 1.145 1308 1.543
2006 0.157 0.223 0.329 0429 0613 0.741 0.835 0935 1049 1.145 1308 1.543
2007 0.157 0.223 0.329 0429 0613 0.741 0835 0935 1049 1145 1308 1.543
2008 0.157 0.223 0329 0429 0613 0.741 0835 0935 1049 1.145 1308 1.543
2009 0.157 0.223 0329 0429 0613 0.741 0835 0935 1049 1145 1308 1.543
2010 0.157 0.223 0329 0429 0613 0.741 0.835 0935 1049 1145 1308 1.543
2011 0.157 0.223 0.329 0429 0613 0.741 0.835 0935 1049 1.145 1308 1.543
2012 0.157 0.223 0.329 0429 0613 0.741 0.835 0935 1049 1.145 1308 1.543
2013 0.157 0.223 0.329 0429 0613 0.741 0.835 0935 1049 1.145 1308 1.543
2014 0.157 0.223 0329 0429 0613 0.741 0835 0935 1049 1145 1308 1.543
2015 0.228 0.248 0.295 0434 0.655 0.818 0933 1098 1214 1326 1.27 1.823
2016 0311 0.383 0.399 0.428 0.481 0.61 0837 0883 0985 1.094 1535 1.265
2017 0.058 0.192 047 0549 0.659 0.703 0.739 0922 0562 1.094 1359 1.543
2018 0.066 0.146 0.305 0.388 0.507 0.606 0.649 0.634 0.778 0.868 1.051 1.68
2019 0.127 0.136 0.244 0.51 0.79 0.927 1.04 1042 1128 1263 1249 1405
2020 0.152 0.234 0.259 0.265 0.588 0.778 0.811 1.029 1228 1.226 1382 1.543
2021 0.103 0.204 0.251 0.277 0.279 0.343 0.544 0.67 0.617 0.966 1.032 0.979
2022 0132 0.135 0.223 0.311 0424 0554 0682 0.824 1011 1.153 1.27 1.42




Table A10.18. Years and types of information used in the JJM assessment models.

Fleet Catch-at-age Catch-at-length Landings CPUE Acoustic DEPM
. Index: 1984-1988;
;uNrgert:eicnhe"e 1980-2022 - 1970-2022 - 1991; 2006-2021 -
Age comps: 2006-2021
Index:
2 South-central 1999-2001;
Chile purse 1980-2022 - 1970-2022 1983-2022 1997-2009 2003-2008
seine Age comps: 2001-2009  Age comps:
2001; 2003-
2006; 2008
3 FarNorth - 1980-2022 1970-2022 2002-2022 1985-2008; 2010-2013 -
4 International China, EU, Korea,
2015-2022 2015-2022* 1970-2022 Russia, & Vanuatu - -

trawl off Chile

(2008-2019; 2021)

(*) Are converted to age using age-length keys of central-southern area off Chile, the EU, and Russia.

Table A10.19. Symbols and definitions used for model equations.

General Definitions Symbol/Value Use in Catch at Age Model
Year index: i = {1970, ....,, 2022} /
Fleets (f) and surveys (s) fs Identification of information source
Ageindex:j={1,2,..,12%} J
length index: /={10,11,..., 50} /
Mean length at age L
Variation coefficient of the length at age cv
Mean weight in year t by age j W,
Maximum age beyond which selectivity is constant Maxage Selectivity parameterisation
Instantaneous Natural Mortality M Constant over all ages
Proportion females mature at age j oj Definition of spawning biomass
Ageing error matrix T
Proportion of length at some age I Transform from age to length
Sample size for proportion in year i T, Scales multinomial assumption about
estimates of proportion at age
Survey catchability coefficient § _ o w7
Prior distribution lognormal(* ¢, %)

Stock-recruitment parameters R, Unfished equilibrium recruitment

h Stock-recruitment steepness

o; Recruitment variance
Unfished biomass @ Spawning biomass per recruit when

there is no fishing

Estimated parameters

GG, Ry, e, (), 1! 0 M 75 (#),m) (#),q

(#)

Note that the number of selectivity parameters estimated depends on the model configuration.




Table A10.20. Variables and equations describing implementation of the Joint Jack Mackerel assessment model (JIM).

Eq Description Symbol/Constraints Key Equation(s)

y—J

12
s _ 5 s —AZy;
1) Survey abundance index (s) by year. The & Ii=q JZ:I:N'J'W”S'e

symbol Y represents the fraction of the year
when the survey occurs.

2) Catch biomass by fleet (f=1,2,3,4), year(i) and Cu. Cij, ¥, o f Ffi,j e
age (j) /length () Cijp=Nij T(l —e ”)
12+
v, = Z ¢/ wl,
j=1
Cy = TG
(transformation from age to length
composition. Fleet 3, FarNorth) I 7L(17Lj)2
L,=fe’ d
J

L =Ly(l-e")+e 'L,

o, =cvL;
3) Proportion at age j, in year i Af s —A'Z
;L C,.j . N,J.Sje !
Py = Py = AZ
Af s ~NZ;
ZC,-]- ZNiije
J j
p - Cu
. . . 0= =
Proportion at length |, in year i i 215210 Cy
4) Initial numbers at age j=1 — HHRTE970
N1970,j =e
J
Mg +E1971- ) -M
5) 1<j<11 Nign,; =€ [1e
j=1
6) j= 12+ Ni97012+ = Nig7g11 ™ (1 —e )71
7) Subsequent years (i >1970) j=1 _ LHRtE
quenty J N, =e™
8 1<j<11 _ ~Zi1 -
) J Ni,j _Ni—l,j—le o
9) j= 12+ NU? — Ni—l,ll e’zi—uo +]vi—1,12 e*ZHu
10) Year effect and individuals at age 1 and
i=1958, .., 2022 final year _ Hpte
Nil =e™

&i Z & = 0
i=1958




Eq Description Symbol/Constraints Key Equation(s)
11) Index catchability . q = et
)7 .
Mean effect S =e" .
J < maxage
final year B
S Tmaxage
Age effect nsj‘ 775]- s ) > maxage
j=1958
=0
12) Instantaneous fishing mortality /o e;/ﬂ;]f. +4,
ij
13) Mean fishing effect f
y7i
14)  Annual effect of fishing mortality in final year
year i i, Z ;=0
i=1970
15) f_
age effect of fishing (regularised) In final year Sy =€ j < maxage
year time variation allowed ', U /
) fo_ Thhaxage
j=1958 S; =e J > maxage
In years where selectivity is constant =0
over time g i # change year
Ty -,
16) Natural Mortality M fixed
) B y
17) Total mortality Z, —;Fﬁ. +M
17) Spawning biomass (note spawning B 12 _105,
. _ 1277
taken to occur at mid of November) ! B, = ;foe Wyp;
18) Recruits (Beverton-Holt form) at age 1. R 7 aB,
" BB’
4hR B, (1-h
a=—->">and B = M where
Sh-1 Sh-1
B, =Ryp
12 -12M
~M(j-1 e W,p,
‘/’Zze v )ijj+ —]M
j:1 1_ e

h=0.8




Table A10.21 Specification of objective function that is minimised (i.e., the penalised negative of the log-likelihood).

Eq Likelihood Description / noted
/penalty
component

19) Abundance Surveys / CPUE indexes

L, =05 E L E log (X ’
indi = 0. og\ =
indices 1 4 vz i g i

20) Prior on Smoothness (second differencing),

smoothness for 12 2 Note: I={s, or f} for survey and
_ ! I I I ,

selectivities L,= 2/12 Z(’]m /e 277j+1) fishery selectivity

i j=1

21) Prior on final year Influences estimates where data
recruitment Lz =13 €% are lacking (e.g., if no signal of
regularity i{=1958 recruitment strength is available,

05 then the recruitment estimate will
Az = 5z converge to median value).
R

22) Catch biomass Ly _ Fit to catch biomass in each year

likelihood p ey
I r e L

23) Proportion at L. = _vaPv. log(p'v' ) v={s, f} for survey and fishery age
age/length 3 oy Ll il composition observations
likelihood o P, are the catch-at-age/length

proportions
n effective sample size

24) Dome-shaped 12 5 (relaxed in final phases of
selectivity Le =44 Z(lnsj—l — Ins)) estimation)

j=6
Si_1> S

25) Fishing F values constrained between 0 (relaxed in final phases of
mortality and 5 estimation)
regularity

26) Recruitment 2015 N\ Conditioning on stock-recruitment
curve fit Ly = A5 Z log (RT> curve over period 1970-2015.

Py L
J=1970 (Assessment models use the
05 period 1970 to (present year — 3))
As=—
5 0'1%

27) Priors or. Ro non-informative
assumptions ogr =0.6

28) Overall _

verel L=)L
objective .

function to be
minimised




Table A10.22. Coefficients of variation and sample sizes used in likelihood functions, with adjustments based on calculated
Francis weights. Initial sample sizes are in parentheses.

Abundance index cv Catch biomass likelihood cv
Acoustic CS-Chile 0.20 N-Chile 0.05
Acoustic N-Chile 0.50 CS-Chile 0.05
CPUE — Chile 0.15 Farnorth 0.05
DEPM — Chile 0.50 Offshore 0.05
Acoustic —Peru 0.20
CPUE — Peru 0.20
CPUE — Offshore 0.20
Smoothness for selectivities Proportion at age likelihood
(indexes) A (indexes) n
Acoustic CS-Chile 100 Acoustic CS-Chile 6.8 (150)
Acoustic N-Chile 100 Acoustic N-Chile 12.4 (150)
CPUE — Chile 100 DEPM — Chile 1
CPUE — Offshore 100
Smoothness for selectivities Proportion at age (or length)
(fleets) A likelihood n
N -Chile 1 N-Chile 23.9 (100)
CS-Chile 25 CS-Chile 64.3 (250)
Farnorth 12.5 Farnorth (length) 30
Offshore 12.5 Offshore 12.6 (150)
Recruitment regularity A S — Recruitment curve fit cv

1.4 0.6

Table A10.23. Description of JJM model components and how selectivity was treated (two-stock hypothesis; Far North Stock).

Item Description Selectivity assumption
Fisheries
1) Peruvian and Ecuadorian area fishery Selectivity in the model under the two-stock

hypothesis was estimated from length composition
data (converted to age inside the model). Two
regimes were considered — before and after 2002.
This is a different assumption from the single-stock
hypothesis, which has annual variations in selectivity
between 1981 and 2022.

Index series
2) Acoustic survey in Peru Assumed to be the same as in fishery 1)
3) Peruvian fishery CPUE Assumed to be the same as in fishery 1)




Table A10.24. Description of JJM model components and how selectivity was treated (two-stock hypothesis; Southern Stock).

Item Description Selectivity assumption

Fisheries

1) Chilean northern area fishery Estimated from age composition data. Annual variations were
considered since 1984

2) Chilean central and southern Estimated from age composition data. Annual variations were

area fishery considered since 1984.
3) Offshore trawl fishery Estimated from age composition data. Annual variations were
considered since 1980. Additional flexibility in selectivity was
allowed for 2022 to reflect a change in the fishing pattern.
Index series
4) Acoustic survey in central and Estimated from age composition data. Two time-blocks were
southern Chile considered 1970-2004; 2005-2009.

5) Acoustic survey in northern Estimated from age composition data. Selectivity changes
Chile were implemented in 2012 and 2016.

6) Central and southern fishery Assumed to be the same as 2)
CPUE

7) Egg production survey Estimated from age composition data. Two time-blocks were
considered 1970-2002; 2003-2008.

8) Offshore fleet (China, EU, Assumed to be the same as 3)

Korea, Russia, Vanuatu) CPUE

Table A10.25.Description of JJM model components and how selectivity was treated under the single-stock hypothesis.

ltem Description Selectivity assumption
Fisheries
1) Chilean northern area Estimated from age composition data. Annual variations were
fishery considered since 1984
2) Chilean central and Estimated from age composition data. Annual variations were
southern area fishery considered since 1984.
3) Peruvian and Ecuadorian Estimated from length composition data (converted to age inside
area fishery the model). Annual variations were considered since 1981
4) Offshore trawl fishery Estimated from age composition data. Annual variations were
considered since 1980. Additional flexibility in selectivity was
allowed for 2022 to reflect a change in the fishing pattern.
Index series
5) Acoustic survey in central  Estimated from age composition data. Two time-blocks were
and southern Chile considered 1970-2004; 2005-2009.
6) Acoustic survey in Estimated from age composition data 2006-2016. Selectivity
northern Chile changes were implemented in 2015 and 2016
7) Central and southern Assumed to be the same as 2)
fishery CPUE
8) Egg production survey Estimated from age composition data 2001, 2003-2006, 2008. Two
time-blocks were considered around 2003.
9) Acoustic survey in Peru Assumed to be the same as 3)
10) Peruvian fishery CPUE Assumed to be the same as 3)
11) Offshore fleet (Vanuatu, Assumed to be the same as 4)

Russia, Korea, EU & China)
CPUE




Table A10.26. Systematic model progression from the 2021 assessment data to the agreed revised datasets for 2022. Note
that the data file names corresponding to each model follow the same naming convention, but with the stock-structure
hypothesis denoted as h1 for the single-stock and h2 for the two-stock (e.g., “0.01.dat” with “h1_0.01.ctl” and “h2_0.01.ctl).

Model Description

Models 0.x  Data introductions

0.00 Exact 2021 (single stock h1 and two-stock h2) model and data set (model 1.14) from benchmark SCW14.

0.01 As 0.00 but with revised catches through 2021 (currently still estimates)

0.02 As 0.01 but with updated 2021 fishery age composition data for N_Chile, SC_Chile, and Offshore_Trawl, and
’ updated 2021 fishery length composition data for FarNorth

0.03 As 0.02 but with updated 2021 weight at age data for all fisheries and their associated CPUE indices

0.04 As 0.03 but replaced offshore CPUE up to 2021

0.05 As 0.04 but with updated AcousN 2021 index, with associated age composition and weight at age

0.06 As 0.05 but with 2022 catch projections

007 As 0.06 but with updated 2022 fishery age composition data for N_Chile, SC_Chile, and Offshore_Trawl, and
' updated 2022 fishery length composition data for FarNorth

0.08 As 0.07 but with updated 2022 weight at age data for N_Chile, SC_Chile, and FarNorth fleets, and for their
’ associated CPUE indices

0.09 As 0.08 but replaced SC_Chile_CPUE index (traditional absolute scaled CPUE by trip)

0.1 As 0.09 but replaced Peru_CPUE index

Models 1.x  Updated Model and Sensitivities

1.00 As 0.10 but with updated model (selectivity changes, recruitment) to 2022; 0.10 data file

101 As 1.00 but with correct growth parameters to reflect FL (Linf=73.56; L0=13.56; SC10-Doc27 Peru National
' Report - ANJ)

1.02 As 1.01 but with added flexibility for selectivity in the offshore fleet




Table A10.27. Spawning biomass of jack mackerel (base model under the single-stock hypothesis) estimated in previous
SPRFMO SC meetings.

Year SC1 SC2 SC3 SC4 SC5 SC6 sC7 SC8 SC9 SC10
1970 8761 6726 10082 9770 9928 10319 10289 10629 11383 14378
1971 8112 6384 9164 8872 9037 10015 9964 10214 10979 13372
1972 7818 6173 8527 8289 8457 9854 9783 9964 10731 12456
1973 7726 6015 8042 7911 8079 9756 9666 9794 10521 11541
1974 7676 5910 7673 7633 7800 9646 9538 9625 10249 10560
1975 7763 5894 7446 7511 7675 9604 9480 9534 9984 9742
1976 8141 6075 7454 7638 7799 9752 9610 9638 9822 9136
1977 8810 6589 7808 8027 8186 10112 9948 9955 9808 8711
1978 9551 7151 8224 8445 8603 10458 10267 10256 9810 8562
1979 10188 7613 8553 8810 8965 10717 10497 10473 9832 8470
1980 10854 8276 9085 9349 9494 11124 10881 10847 10069 8560
1981 11170 8521 9213 9561 9693 11174 10920 10878 9982 8423
1982 10806 8122 8679 9137 9252 10513 10263 10217 9192 8033
1983 11092 8503 8926 9487 9578 10584 10358 10310 9344 9078
1984 11122 8635 8942 9653 9722 10502 10310 10264 9434 9507
1985 11554 9342 9557 10297 10351 10869 10721 10679 10077 10080

1986 13159 11355 11531 11890 11936 12177 12075 12039 11772 13579
1987 14919 13284 13459 13371 13411 13402 13344 13314 13297 18078
1988 15496 13716 13894 13801 13830 13717 13702 13679 13828 19862
1989 15050 13082 13256 13389 13406 13455 13472 13454 13502 18745
1990 14228 12207 12371 12701 12699 13076 13116 13101 13136 17271
1991 13098 11032 11197 11792 11763 12408 12466 12455 12537 16133

1992 11909 9856 10018 10772 10716 11542 11610 11602 11763 15260
1993 10802 8942 9082 9800 9722 10658 10726 10720 10743 13700
1994 9271 7518 7634 8165 8070 9061 9127 9123 9074 11132
1995 7154 5448 5532 5901 5794 6696 6761 6758 6666 8161
1996 5819 3820 3862 4174 4073 4775 4832 4831 4740 6003
1997 4950 2990 2965 3254 3181 3609 3655 3657 3564 4719
1998 4985 3158 3074 3539 3498 3677 3724 3730 3573 4814
1999 5668 3937 3795 4475 4457 4434 4499 4511 4278 5956
2000 6671 5018 4834 5616 5624 5463 5556 5574 5312 7308
2001 7481 5892 5690 6368 6404 6172 6298 6323 6095 7759
2002 8083 6699 6544 7010 7073 6805 6965 6997 6770 8442
2003 8201 6952 6848 7274 7349 7080 7270 7309 7078 8463
2004 7641 6564 6475 6908 6979 6725 6935 6980 6751 7815
2005 6708 5763 5676 6159 6225 5997 6213 6262 6056 7188
2006 5486 4682 4595 5102 5160 4979 5195 5248 5061 6049
2007 4119 3430 3324 3846 3890 3754 3973 4029 3857 4241
2008 3067 2545 2382 2890 2915 2779 2998 3055 2926 2986
2009 2130 1850 1598 2070 2074 1893 2103 2159 2076 2465
2010 1709 1647 1291 1775 1758 1538 1728 1778 1703 2413
2011 1855 1861 1382 1868 1832 1667 1817 1855 1782 2373
2012 2304 2115 1552 2065 2015 1980 2068 2090 2038 2458
2013 3085 2383 1814 2308 2248 2339 2362 2370 2348 2659
2014 - 2738 2222 2667 2572 2725 2687 2691 2719 3127
2015 - 3206 2720 3273 3103 3176 3019 3042 3107 3767
2016 - - 3174 4116 3885 3606 3390 3456 3567 4857
2017 - - - - 5294 4097 3915 4047 4190 6867
2018 - - - - - 4777 4821 5078 5264 9747
2019 - - - - - - 6188 6673 6956 12041
2020 - - - - - - - 8273 8740 12802
2021 - - - - - - - - 9960 13547

2022 - - - - - - - - - 14289




Table A10.28. Estimated begin-year numbers at age (Model h_1.02; single-stock hypothesis).

Age group (years)

Year 1 2 3 4 5 6 7 8 9 10 11 12

1970 577173  4671.65 382252 3129.81 2546.08 2054.31 1647.14 131123 103526 811.09 631.2 254337
1971 5377.5 4360.77 3525.02  2876.82 2341.76  1882.11 1508.53  1223.52 982.33  778.16 609.7  2386.32
1972  4958.65 4062.13 3287.4  2646.38 213998 171043 1361.01  1110.27 912.33  736.22 583.25  2245.59
1973 443317 374556  3062.18  2467.74 1972.27 1583.61 1261.69 1013.22 831.89  685.29  553.09 2125.2
1974  4500.37 3346.95 2817.72  2285.36  1817.97 1442.01 1154.83 932.79 756.18 623.2 51352 2006.95
1975  5846.29 33933  2509.91 2077.7 1633.26  1283.52  1012.33 834.68 687.48 56159 46293 1872.29
1976  7300.93  4410.53 254253 185442 1496.14  1137.53 879.49 720.9 611.15 50891 41592 1729.48
1977 10829  5502.41 328847 185491 1302.21  1004.27 747.68 610.49 520.4 448.07 373.41 157417
1978 13584  8092.14 4018.65 2219.42  1095.21 796.58 631.45 504.51 428.73 37134 320.09 1391.32
1979 141133 10149.8 5867.29  2686.09 1290.2 610.21 437.64 390.87 337.44 29538 256.32 1181.32
1980  14697.2 10534 7330.1  3915.75 1573.8 714.72 328.23 257.39 240.58  209.37 183.7 894.1
1981 171524  10962.2 7591.7  4869.21  2288.62 894.2 400.81 196.53 158.02 147.5 128.7 662.56
1982  19827.8 127403  7657.37  4665.36  2564.23 11258 428.1 210.72 107.2 85.99 80.72 433.03
1983  27563.5 146234 8680.55 457148  2285.65 975.17 368.3 162.53 84.66 42.47 343 204.93
1984  20854.3 20330 101945 5501.8  2552.04 1136.19 431.88 151.73 59.09 27.97 14.1 79.43
1985 247655 15159.8 13368.2 6326.95 2871.56 977.2 336.61 122.56 39.75 14.46 6.88 23.02
1986  55243.2  18156.9 10321  8453.62  3480.79  1256.77 358.55 118.56 41.25 13.02 4.76 9.85
1987 51806.6 40836.9 12933.7 6864.83 5146.85 1789.98 544.29 150.88 47.51 16.02 5.05 5.67
1988  25731.2  38022.1 27938  8636.12  4261.79  2654.19 753.9 223.46 60.58 18.5 6.13 4.1
1989  15289.8 18773 261125 18216.8 543429 248239 135591 339.56 90.35 22.32 6.42 3.55
1990 172853  11268.8 132144 167784 111505 3273.84  1396.69 671.4 142.67 32.25 7.14 3.19
1991 226716 127935 8125.97 9032.83 10538.6 6564.27  1787.15 686.38 296.22 53.36 10.6 3.4
1992  25305.6 16766.1 9151.31  5609.24 5847.1 6193.34  3383.58 786.03 255.54 96.18 16.15 4.24
1993  14500.6 187223  11909.5 6218.14 3637.94 3619.62 3293.37 1382.3 211.48 55.43 24.27 5.15
1994 157743  10581.4  12653.2 773546  3853.49 2157.11 2023.37  1505.43 407.33 44.88 12.56 6.67
1995 148543  11526.1 718293  7848.01 4440.73 2047.11  1031.07 713.96 365.06 78.78 8.53 3.66
1996 150559 107054  6812.28 3501.95 3386.18 1772.38 793.91 301.05 144.83 53.49 9.8 1.52
1997 17642.8 10467.7 5680.93  2742.28 129359  1259.71 625.8 230.57 67.42 25.01 7.92 1.68
1998  17300.4  12304.2 4641.88 1732.15 939.97 507.55 467.82 184.65 52.45 11.96 3.87 1.49
1999  22025.8 12334  6045.69  1947.11 827.74 492.02 257.23 208.28 70.16 16.99 3.48 1.56
2000 20678.7 157715 7122.05 3322.12  1137.29 508 299.71 146.39 107.12 32.14 7.12 211
2001  20570.8 149254 971436  3960.59  2020.95 734.37 329.91 187.77 86.27 59.36 17.04 4.9
2002  18555.1  14381.7 8614.1 447156 215555  1217.04 448.29 193.2 102.98 44.59 29.78 11.01
2003  11286.6 134279 9219.72 5108.04  2610.22 1302.3 736.65 258.17 103.39 52.13 2212 20.23
2004 101725 8093.3  8519.27 5523.73  2967.12  1574.77 794.15 430.45 140.31 53.25 26.33 21.39
2005  10989.1 7300.7 512547 5034.86 3111.58 1723.44 927.2 449.72 230.06 71.76 26.75 23.98
2006 6272.8 775211 472751 3104.08 2761.11 1719.23 981.4 514.34 238.34 118.84 36.92 26.1
2007  2127.24  4410.88 479351 27199  1649.51 1353 868.44 480.38 24421 114091 59.75 31.69
2008 5786.18  1418.69  2511.79  2489.14  1361.05 765.15 584.64 360.27 189.78  103.07 52.64 41.89
2009 91985  3648.79 745.1  1264.09  1142.87 596.92 331.16 254.1 153.85 84.37 49.25 45.17
2010 5379.48 6269.99  1980.09 371.33 479.33 381.29 198.19 115.11 93.68 63.56 37.81 42.32
2011 443269 3602.71 3524.87 1091.16 183.48 215.12 174.83 84.16 53.96 49.96 35.7 45
2012 4015.22 31727  2483.22 1915.14 598.51 96.06 116.95 92.99 49.68 33.74 32.14 51.92
2013 433218 2975.76  2276.21 1570.96  1140.86 338.16 57.78 73.67 60.72 33.04 22.6 56.32
2014 737245 3207.58 2121.74  1517.72 982.18 742.29 223.64 38.15 48.74 40.19 21.86 52.21
2015 773499  5463.35 2303.92  1431.79 989.97 646.23 495.21 148.66 24.82 31.18 25.54 47.06
2016  13846.5 5755.13  3865.62  1597.04 981.22 662.7 429.22 327.72 94.91 15.08 18.54 43.17
2017 21923  10390.1  4198.62 2723.12 1085.4 652.1 439.4 284.91 213.64 59.67 9.27 37.92
2018  27908.7 16412.8 7644381 30253 1908.2 722.89 4233 283.15 181.67  134.06 37.14 29.37
2019 16711  20956.9 122106 5517.65 2126.24  1291.11 472.93 270.3 178.35 113.99 83.92 41.63
2020 6825.92 125759 15668.6  8900.14  3935.48 144947 853.27 300.36 169.12  113.19 73.16 80.58
2021  15997.1 5142.27 9423.72 11618.8  6464.07 2779.27 967.19 546.9 188.03  108.51 74.21 100.81
2022 9709.52  12021.5 3835.35 6959.25 < 8485.88 462436  1920.77 633.86 347.27 118.29 69.3 111.77




Table A10.29. Estimated begin-year numbers at age (Model h_2.02; two-stock hypothesis; southern stock).

Age group (years)

Year 1 2 3 4 5 6 7 8 9 10 11 12

1970  5888.22  4756.58  3876.92 31547  2546.28 2037.51 1620.42  1279.65 1002.83  780.55 604.05 2263.64
1971 5480.5 4448.61 3587.55 2915.05 23569 1878.61  1496.89 1205.1 959.24 75396 586.87 2156.11
1972 5064.62  4139.79 3351.6  2690.12 2164.7 1717.23  1360.01  1103.97 899.55  719.27 565.37  2056.88
1973  4507.86  3826.01  3120.07 2516.7 2008.7 1602.75  1268.79  1014.26 828.13 676.21 540.73  1971.36

1974  4410.14  3404.49 287829 233319 1866.44  1473.17 1173 941.15 758.78  621.52 507.59  1885.69
1975 5600.39  3329.97 255874 2146.08 171424 133521  1045.18 855.1 698.21 566.63 464.19  1787.45
1976 7051.41  4226.12  2493.02  18%90.87 1552 1196.02 922.37 750.2 629.06 51843 420.84 1672.32

1977  9490.49 5316.65 3147.23  1820.07 1338.17 1046.21 796.38 648.06 54556  463.43 382.11 1542.77
1978  12156.5 7152.36 3946.35 228191 1276.96 897.59 695.64 558.72 4704  401.11 34095 1416.16
1979  12787.7 9141.88 5243.42  2779.08  1512.99 774.05 532.2 455.12 388.47 33412 28519  1249.32
1980 13296.4 9599.65 6665.43  3656.04 1822.7 914.41 455.76 335.53 29424 24996  215.26 988.61
1981  14760.1  9979.78  6992.42  4645.03 241498  1135.78 560.4 292.54 217.15 188.02  159.95 770.36
1982 161209 11013.6 70229 452413 274486  1324.03 616.18 326.68 17249 12551 109 539.3
1983  27246.3 119348  7507.15 423197 233266 1175.65 531.14 279.72 149.26 75.01 54.78 282.98
1984  22956.1 20176  8325.95  4809.99 247178  1253.99 591.29 249.37 111.69 51.8 26.11 117.57
1985 240399 16760.1 133504  5263.33  2620.62 1019.6 430.66 191.44 67.21 25.49 11.86 32.89

1986 551241 176419 114753  8500.69  2924.07 1166.4 396.26 157.33 60.67 19.18 7.29 12.8
1987  50004.1 40730  12566.3  7680.62  5217.43  1491.99 508.39 165.1 57.74 20.31 6.4 6.7
1988  22568.7  36653.3  27826.2 842792 481449  2707.76 629.11 207.59 63.09 20.58 7.12 4.59
1989 130724  16430.8 251535 18383.7 542934 287195 1402.94 283.48 82.32 22.43 6.95 3.95
1990 174394 962465 11562.3 16272 115113  3339.33  1637.99 697.73 118.17 29.02 7.2 35
1991  21836.8 12905.6 6947.49  7964.69  10513.5 6934.7  1849.83 814.47 308.12 44.09 9.72 3.58
1992 239175 16143.2 9237.73 48239 525481 629191 3647.39 828.41 309.85 102.98 14.02 4.23
1993 143789 17677.4 114528 6305.92 3161.56 327431 3403.39  1543.07 235.06 72.91 28.46 5.04
1994 146745 104745 11917.2 752192 3969.79  1887.12  1841.15 1593.5 484.67 55.12 18.49 8.49
1995  11531.2 10691.4  7094.77  7492.25 4427.09  2141.38 902.56 650.49 403.89  103.15 11.77 5.76
1996  13400.5 8261.03 624131 368545 350732  1857.39 859.27 271.78 1393 65.62 14.68 2.49
1997  14556.7 921541  4180.31 2737.2 154736  1436.41 712.22 272.34 66.77 26.61 10.74 2.81
1998  15230.2 10088.5  4028.68 1638.71  1185.33 711.08 616.81 247.64 73.53 13.83 4.66 2.37
1999 172169 10847.4  5027.22  2123.55 921.21 695.24 402.52 313.54 108.78 27.12 4.44 2.26
2000  19270.7  12246.7 6226.66  2986.68  1319.81 593.74 446.04 244.55 174.1 53.32 11.82 2.92
2001  19863.8  13872.2  7467.63 37499  1903.71 880.53 397.42 289.41 149.71 99.39 28.61 7.91
2002  18409.2  13919.6 82943 429452 227031 1217.54 565.53 245.61 167.66 80.92 51.29 18.84
2003 12033 133381 8978.26  5118.55 2601  1415.88 759.72 337.21 136.04 86.83 40.34 34.96

2004  7346.12  8641.88 8597.94 5593.8 3103.44  1622.05 889.44 458.35 189.36 71.56 44.11 38.25
2005  8384.09 5248.24  5546.11 5280.5 3294.03 1864.31 980.96 516.82 250.26 97.72 35.74 41.14

2006  5301.28 5836.03 3352.43 3414.18 3000.05 1880.57 1088.34 555.19 277.46 129 49.46 38.92
2007 243593 3703.01 3609.91 2071.69 1935.11  1567.97 995.26 550.56 268.61 133.6 63.83 43.73
2008  5876.38  1617.75 2086.47  2041.27  1127.14 956 725.48 437.64 226.19 11447 60.59 48.77
2009  5038.92 3657.21 863.92  1143.19 1014.6 519.08 436.27 333.83 196.57 103.16 54.89 52.44
2010 3832.12 3327.76  1955.46 447.36 465.83 354.01 180.41 162 133.34 85.44 47.2 49.1

2011  4056.03 24514 1616.82  1028.52 220.23 211.34 162.37 76.59 77.47 71.93 47.94 54.03
2012 4184.03  2883.99 1713.37  1091.87 617.5 12131 116.82 86.59 45.94 49.71 47.37 67.16
2013 4889.8  3102.24  2084.52  1171.47 683.48 351.75 73.4 73.77 56.95 30.97 33.88 78.05
2014  8193.03 3622.18 2218.85 1417.39 740.54 431.47 228.97 48.16 48.92 38.15 20.9 75.51
2015  8490.65 6074.33  2620.79  1556.81 954.4 478.06 278.14 149.45 31.19 31.66 24.86 62.82
2016  11306.1 631496 432895 185124 1078.24 635.24 308.9 177.75 93.51 19.09 19.43 53.81
2017 149764 847437  4616.12  3083.84 127353 719.88 416.45 199.93 112.94 58.65 11.98 45.97
2018  22887.6 111799  6210.42 333259  2172.77 854.76 467.19 264.4 124.44 69.73 36.67 36.23
2019 16004.1 17167.1  8306.03  4510.82  2358.03  1484.76 564.82 298.72 164.56 76.79 43.39 45.37
2020 6817.61 12043 128433  6128.04 3241.2  1620.22 994.87 364.38 188.28 104 48.97 56.6
2021 15853  5136.43 9028.46  9566.44  4486.19  2279.49 1087.4 649.46 23293 121.98 68.16 69.2
2022 9467.07 11913.7 3831.12 6672.22 7016.09 3184.12  1556.35 718.83 4211  148.62 77.92 87.75




Table A10.30. Estimated begin-year numbers at age (Model h2_1.02; two-stock hypothesis; far north stock).

Age group (years)

Year 1 2 3 4 5 6 7 8 9 10 11 12

1970 2291.59 1553.02 1121.54 809.21 583.7 420.82 303.23 218.43 157.29 113.23 81.49 225.55
1971 2277.02 1647.44 1116.2 804.26 578.47 418.84 302.43 217.98 157.02 113.07 81.4 220.72
1972 2257.58 1636.93 1183.75 798.47 571.8 414.34 300.91 217.39 156.68 112.86 81.28 217.16
1973 2233.27 1622.86 1175.32 840.94 558.95 407.45 297.39 216.24 156.22 112.59 81.11 214.46
1974 2228.55 1605.19 1163.46 823.31 570.5 394.16 291.88 213.6 155.31 112.2 80.87 212.29
1975 2228.64 1600.99 1143.61 768.97 490.52 385.28 280.11 209.21 153.1 111.32 80.42 210.13
1976 2189.43 1601.86 1147.75 800.92 521.42 345.84 275.99 201.19 150.27 109.97 79.96 208.69
1977 3174.18 1573.56 1147.3 796.88 532.67 365.27 247.45 198.17 144.46 107.9 78.96 207.26
1978 2370.14 2272.51 1074.36 510.52 196.18 268.02 245.85 174.87 140.05 102.09 76.25 202.27
1979 2041.86 1695.8 1539.39 444.28 106.7 93.47 178.59 173.29 123.26 98.71 71.96 196.32

1980 1613.05 1462.12 1160.53 700.04 114.82 54.56 63.1 126.31 122.56 87.18  69.82 189.74
1981 2522.06 1153.98 989.03 473.62 142.06 54.17 36.29 44.46 88.99 86.35 61.42 182.86
1982 2933.83 1799.01 752.74 287.99 45.22 52.14 34.4 25.26 30.95 61.94 60.1 170.04
1983 1674.35 2103.39 1249.81 393.64 101.69 25.65 35.88 24.45 17.96 22 4403 163.58
1984 817.09 1201.93 1484.37 756.18 192.51 64.3 18.01 25.64 17.47 12.83 15.72 148.34
1985 1939.89 586.55 848.22 898.22 369.94 121.75 45.15 12.87 18.32 12.48 9.17 117.22
1986 3007.03 1393.55 417.65 557.7 528.94 248.86 86.46 32.35 9.22 13.13 8.95 90.57
1987 4342.88 2160.85 996.23 284.93 356.65 365.73 177.63 62.04 23.22 6.62 9.42 71.41
1988 3093.21 3120.52 15432 673.32 178.45 244.9 260.71 127.42 44.51 16.65 4.75 57.98
1989 2018.62 2219.48 2190.21 887.6 294.08 108.67 170.75 185.94 90.88 31.74 11.88 44.74

1990 1104.95 1448.7 1561.36 1286.81 406.53 181.95 75.99 121.87 132.72 64.86 22.66 40.41
1991 1904.37 792.86 1017.15 900.88 566.02 248.16 126.92 54.21 86.93 94.67 46.27 44.99
1992 2139.39 1367.15 560.02 620.47 448.73 360.12 174.43 90.71 38.74 62.13 67.66 65.22
1993 1603.98 1536.58 971.18 360.24 347.96 296.99 254.97 124.9 64.95 27.74  44.49 95.15
1994 2111.59 1151.52 1085.56 593.62 180.24 22171 208.81 182.25 89.28 46.43 19.83 99.81
1995 4290.97 1514.89 806.62 612.94 248.79 108.27 154.19 148.83 129.9 63.63 33.09 85.27
1996 2364.22 3059.44 982.77 223.22 52.23 87.92 68.27 107.13 103.41 90.25 44.21 82.24

1997 2701.34 1674.94 1833.52 130.17 3.67 10.67 50.1 46.2 72.5 69.98 61.08 85.58
1998 2084.76 1897 899.95 88.02 0.22 0.35 5.29 32.7 30.15 47.32 45.67 95.72
1999 4921.81 1449.54 901.09 13.74 0.01 0.01 0.15 331 20.49 18.89 29.65 88.58
2000 2202.23 3506.19 930.35 225.7 0.94 0 0.01 0.1 2.29 14.18 13.08 81.85
2001 1610.53 1571.43 2297.23 282.26 23.62 0.35 0 0 0.07 1.6 9.89 66.18
2002 1232.05 1131.94 853.19 121.51 0.6 2.44 0.18 0 0 0.05 1.05 49.81
2003 326.8 882.8 729.71 339.32 44.66 0.29 1.64 0.13 0 0 0.03 36
2004 2093.12 234.1 564.76 278.38 118.99 21.08 0.19 1.16 0.09 0 0 25.48
2005 1748.61 1499.34 149.45 213 96.36 55.72 1411 0.14 0.82 0.06 0 18.01
2006 885.85 1254.56 1008.43 74.83 101.63 54.47 38.49 10.05 0.1 0.58 0.04 12.83
2007 158.1 633.56 761.08 288.36 18.93 39.59 35.36 27.01 7.05 0.07 0.41 9.03
2008 257.17 113.05 382.18 211.03 70.44 7.22 25.62 24.8 18.94 4.94 0.05 6.62
2009 2775.09 183.91 68.34 107.22 52.24 27.1 4.68 17.97 17.39 13.28 3.47 4.68
2010 1062.39 1984.22 110.6 18.64 25.71 19.72 17.5 3.28 126 12.19 9.31 571
2011 530.92 762.82 1368.91 63.57 10.4 15.93 13.83 12.51 2.34 9 8.71 10.74
2012 397.92 379.44 452.24 345.48 13.96 3.73 10.2 9.68 8.75 1.64 6.3 13.61
2013 348.6 284.93 239.43 160.12 111.33 6.27 2.48 7.2 6.83 6.17 1.16 14.05
2014 560 250.05 190.37 115.62 73.34 61.44 4.31 1.76 5.12 4.86 4.39 10.82
2015 506.93 401.46 163.83 82.67 46.95 37.71 41.77 3.06 1.25 3.63 3.45 10.79
2016 1947.41 364.09 279.57 99.07 48.86 30.09 26.6 29.9 2.19 0.9 2.6 10.19
2017 4008.36 1399.36 257.67 184.54 64.66 33.19 21.43 19.08 21.44 1.57 0.64 9.17
2018 3646.11 2881.14 999.68 178.98 127.6 45.44 23.77 15.39 13.71 154 1.13 7.05
2019 1068.62 2619.66 2029.98 644.18 113.67 85.3 32.27 17.04 11.03 9.82 11.04 5.86
2020 586.02 767.7 1839.38 1283.74 400.48 75.04 60.46 23.12 12.21 7.91 7.04 12.11
2021 800.81 421.08 542.5 1204.44 830.23 270.59 53.39 43.36 16.58 8.76 5.67 13.74

2022 1169.61 575.42 297.59 355.4 779.35 561.12 192.54 38.29 31.1 11.89 6.28 13.92




Table A10.31. Estimated total fishing mortality at age (Model h1_1.02; single-stock hypothesis).

Age group (years)

Year 1 6 7 10 11 12
1970 0 0.002 0.004 0.01 0.022 0.029 0.017 0.009 0.005 0.005 0.005 0.005
1971 0.001 0.003 0.007 0.016 0.034 0.044 0.027 0.013 0.008 0.008 0.008 0.008
1972 0.001 0.003 0.007 0.014 0.021 0.024 0.015 0.009 0.006 0.006 0.006 0.006
1973 0.001 0.005 0.013 0.026 0.033 0.036 0.022 0.013 0.009 0.009 0.009 0.009
1974 0.002 0.008 0.025 0.056 0.068 0.074 0.045 0.025 0.018 0.017 0.017 0.017
1975 0.002 0.009 0.023 0.048 0.082 0.098 0.06 0.032 0.021 0.02 0.02 0.02
1976 0.003 0.014 0.035 0.074 0.119 0.14 0.085 0.046 0.03 0.03 0.03 0.03
1977 0.011 0.034 0.113 0.247 0.211 0.184 0.113 0.073 0.057 0.056 0.056 0.056
1978 0.011 0.042 0.123 0.262 0.305 0.319 0.2 0.122 0.093 0.091 0.091 0.091
1979 0.013 0.045 0.124 0.255 0.311 0.34 0.251 0.205 0.197 0.195 0.195 0.195
1980 0.013 0.048 0.129 0.257 0.285 0.298 0.233 0.208 0.209 0.207 0.207 0.207
1981 0.017 0.079 0.207 0.361 0.429 0.457 0.363 0.326 0.328 0.323 0.323 0.323
1982 0.024 0.104 0.236 0.434 0.687 0.837 0.688 0.632 0.646 0.639 0.639 0.639
1983 0.024 0.081 0.176 0.303 0.419 0.534 0.607 0.732 0.828 0.823 0.823 0.823
1984 0.039 0.139 0.197 0.37 0.68 0.937 0.98 1.059 1.128 1.122 1.122 1.122
1985 0.03 0.104 0.178 0.318 0.546 0.723 0.763 0.809 0.836 0.831 0.831 0.831
1986 0.022 0.059 0.128 0.216 0.385 0.557 0.586 0.634 0.666 0.666 0.666 0.666
1987 0.029 0.1 0.124 0.197 0.382 0.585 0.61 0.632 0.663 0.681 0.681 0.681
1988 0.035 0.096 0.148 0.183 0.26 0.392 0.518 0.626 0.718 0.778 0.778 0.778
1989 0.025 0.071 0.162 0.211 0.227 0.295 0.423 0.587 0.75 0.86 0.86 0.86
1990 0.021 0.047 0.1 0.185 0.25 0.325 0.43 0.538 0.703 0.832 0.832 0.832
1991 0.022 0.055 0.091 0.155 0.252 0.383 0.541 0.708 0.845 0.915 0.915 0.915
1992 0.021 0.062 0.106 0.153 0.2 0.352 0.615 1.033 1.248 1.097 1.097 1.097
1993 0.035 0.112 0.152 0.198 0.243 0.302 0.503 0.942 1.27 1.205 1.205 1.205
1994 0.034 0.107 0.198 0.275 0.353 0.458 0.762 1.137 1.363 1.38 1.38 1.38
1995 0.048 0.246 0.438 0.561 0.638 0.667 0.951 1.315 1.641 1.804 1.804 1.804
1996 0.083 0.354 0.63 0.716 0.709 0.761 0.956 1.216 1.476 1.63 1.63 1.63
1997 0.08 0.533 0.908 0.791 0.656 0.711 0.941 1.201 1.45 1.585 1.585 1.585
1998 0.058 0.431 0.589 0.458 0.367 0.4 0.529 0.688 0.847 0.954 0.954 0.954
1999 0.054 0.269 0.319 0.258 0.208 0.216 0.284 0.385 0.501 0.589 0.589 0.589
2000 0.046 0.205 0.307 0.217 0.157 0.152 0.188 0.249 0.31 0.354 0.354 0.354
2001 0.078 0.27 0.496 0.328 0.227 0.214 0.255 0.321 0.38 0.41 0.41 0.41
2002 0.043 0.165 0.243 0.258 0.224 0.222 0.272 0.345 0.401 0.421 0.421 0.421
2003 0.053 0.175 0.232 0.263 0.225 0.215 0.257 0.33 0.384 0.403 0.403 0.403
2004 0.052 0.177 0.246 0.294 0.263 0.25 0.289 0.346 0.391 0.408 0.408 0.408
2005 0.069 0.155 0.222 0.321 0.313 0.283 0.309 0.355 0.381 0.384 0.384 0.384
2006 0.072 0.201 0.273 0.352 0.433 0.403 0.434 0.465 0.45 0.408 0.408 0.408
2007 0.125 0.283 0.375 0.412 0.488 0.559 0.6 0.649 0.583 0.501 0.501 0.501
2008 0.181 0.364 0.407 0.498 0.544 0.557 0.553 0.571 0.531 0.458 0.458 0.458
2009 0.103 0.331 0.416 0.69 0.818 0.823 0.777 0.718 0.604 0.523 0.523 0.523
2010 0.121 0.296 0.316 0.425 0.521 0.5 0.577 0.478 0.349 0.297 0.297 0.297
2011 0.054 0.092 0.33 0.321 0.367 0.329 0.351 0.247 0.19 0.161 0.161 0.161
2012 0.02 0.052 0.178 0.238 0.291 0.228 0.182 0.146 0.128 0.12 0.12 0.12
2013 0.021 0.058 0.125 0.19 0.15 0.133 0.135 0.133 0.133 0.133 0.133 0.133
2014 0.02 0.051 0.113 0.147 0.139 0.125 0.128 0.15 0.167 0.174 0.174 0.174
2015 0.016 0.066 0.086 0.098 0.121 0.129 0.133 0.169 0.218 0.24 0.24 0.24
2016 0.007 0.035 0.07 0.106 0.129 0.131 0.13 0.148 0.184 0.207 0.207 0.207
2017 0.009 0.027 0.048 0.076 0.126 0.152 0.159 0.17 0.186 0.194 0.194 0.194
2018 0.006 0.016 0.046 0.073 0.111 0.144 0.169 0.182 0.186 0.188 0.188 0.188
2019 0.004 0.011 0.036 0.058 0.103 0.134 0.174 0.189 0.175 0.163 0.163 0.163
2020 0.003 0.009 0.019 0.04 0.068 0.125 0.165 0.188 0.164 0.142 0.142 0.142
2021 0.006 0.013 0.023 0.034 0.055 0.089 0.143 0.174 0.183 0.168 0.168 0.168
2022 0.008 0.018 0.023 0.042 0.063 0.084 0.125 0.166 0.184 0.179 0.179 0.179




Table A10.32. Estimated total fishing mortality at age (Model h2_1.02; two-stock hypothesis; southern stock).

Age group (years)

Year 1 2 3 4 5 6 7 8 9 10 11 12

1970  0.000361  0.00206  0.00515 0.0115 0.0241 0.0283 0.0161 0.0082  0.00524 0.0052 0.0052 0.0052
1971  0.000552  0.00315 0.00788 0.0176  0.0366 0.043 0.0245 0.0124 0.00791  0.00785  0.00785  0.00785
1972 0.000455  0.00279  0.00649 0.0121 0.0206 0.0226  0.0133  0.0075 0.0054 0.00531 0.00531  0.00531
1973  0.000728  0.00463 0.0106  0.0189 0.0301 0.0322 0.0187 0.0102 0.00699  0.00682  0.00682  0.00682
1974 0.000942  0.00558 0.0136  0.0283 0.0549 0.0632 0.0361 0.0186 0.012 0.0119 0.0119 0.0119
1975 0.00155  0.00947 0.0225 0.0441 0.08 0.0899 0.0516 0.027 0.0177 0.0174 0.0174 0.0174
1976 0.00238 0.0148 0.0346  0.0657 0.114 0.127 0.073  0.0385 0.0256 0.0251 0.0251 0.0251
1977 0.00285 0.0181 0.0415 0.0744 0.119 0.128 0.0744  0.0404 0.0276 0.0269 0.0269 0.0269
1978 0.005 0.0305 0.0707 0.131 0.221 0.243 0.144  0.0834 0.0621 0.0611 0.0611 0.0611
1979 0.00676 0.0359 0.0806 0.142 0.224 0.25 0.181 0.156 0.161 0.16 0.16 0.16
1980 0.00693 0.0369 0.0811 0.135 0.193 0.21 0.163 0.155 0.168 0.166 0.166 0.166
1981 0.0128 0.0714 0.155 0.246 0.321 0.332 0.26 0.248 0.268 0.265 0.265 0.265
1982 0.0207 0.103 0.227 0.382 0.568 0.633 0.51 0.503 0.553 0.549 0.549 0.549
1983 0.0204 0.0801 0.165 0.258 0.341 0.407 0.476 0.638 0.778 0.775 0.775 0.775
1984 0.0346 0.133 0.179 0.327 0.606 0.789 0.848 1.03 1.2 1.19 1.19 1.19
1985 0.0294 0.0988 0.171 0.308 0.529 0.665 0.727 0.869 0.974 0.972 0.972 0.972
1986 0.0226 0.0593 0.121 0.208 0.393 0.55 0.596 0.722 0.815 0.817 0.817 0.817
1987 0.0306 0.101 0.119 0.187 0.376 0.584 0.616 0.682 0.752 0.768 0.768 0.768
1988 0.0374 0.0965 0.135 0.16 0.237 0.378 0.517 0.645 0.754 0.806 0.806 0.806
1989 0.0262 0.0714 0.156 0.188 0.206 0.282 0.418 0.595 0.763 0.857 0.857 0.857
1990 0.0211 0.0459 0.0927 0.157 0.227 0.311 0.419 0.537 0.706 0.814 0.814 0.814
1991 0.0221 0.0544 0.0848 0.136 0.233 0.363 0.523 0.686 0.816 0.866 0.866 0.866
1992 0.0223 0.0633 0.102 0.143 0.193 0.334 0.58 0.98 1.17 1.01 1.01 1.01
1993 0.0368 0.114 0.14 0.183 0.236 0.296 0.479 0.878 1.17 1.09 1.09 1.09
1994 0.0367 0.11 0.184 0.25 0.337 0.458 0.76 1.09 1.27 1.26 1.26 1.26
1995 0.0535 0.258 0.375 0.479 0.589 0.633 0.92 1.26 1.54 1.67 1.67 1.67
1996 0.0944 0.401 0.544 0.588 0.613 0.679 0.869 1.12 1.38 1.53 1.53 1.53
1997 0.0866 0.547 0.656 0.557 0.498 0.565 0.776 1.03 1.29 1.46 1.46 1.46
1998 0.0594 0.417 0.36 0.296 0.254 0.289 0.397 0.543 0.717 0.857 0.857 0.857
1999 0.0606 0.275 0.241 0.196 0.159 0.164 0.218 0.308 0.433 0.551 0.551 0.551
2000 0.0487 0.215 0.227 0.17 0.125 0.121 0.153 0.211 0.281 0.343 0.343 0.343
2001 0.0756 0.234 0.273 0.222 0.167 0.163 0.201 0.266 0.335 0.382 0.382 0.382
2002 0.0422 0.158 0.203 0.221 0.192 0.192 0.237 0.311 0.378 0.416 0.416 0.416
2003 0.051 0.159 0.193 0.22 0.192 0.185 0.225 0.297 0.362 0.397 0.397 0.397
2004 0.0563 0.164 0.208 0.25 0.23 0.223 0.263 0.325 0.382 0.414 0.414 0.414
2005 0.0823 0.168 0.205 0.285 0.281 0.258 0.289 0.342 0.383 0.401 0.401 0.401
2006 0.0788 0.2 0.201 0.288 0.369 0.356 0.401 0.446 0.451 0.424 0.424 0.424
2007 0.129 0.294 0.29 0.329 0.425 0.491 0.542 0.61 0.573 0.511 0.511 0.511
2008 0.194 0.347 0.322 0.419 0.495 0.505 0.496 0.52 0.505 0.455 0.455 0.455
2009 0.135 0.346 0.378 0.618 0.773 0.777 0.711 0.638 0.553 0.502 0.502 0.502
2010 0.167 0.442 0.363 0.429 0.51 0.499 0.577 0.458 0.337 0.298 0.298 0.298
2011 0.061 0.0782 0.113 0.23 0.316 0.313 0.349 0.231 0.164 0.138 0.138 0.138
2012 0.0192 0.0446 0.1 0.188 0.283 0.222 0.18 0.139 0.114 0.104 0.104 0.104
2013 0.0201 0.0551 0.106 0.179 0.18 0.149 0.142 0.131 0.121 0.114 0.114 0.114
2014 0.0192 0.0436 0.0743 0.115 0.158 0.159 0.147 0.154 0.155 0.148 0.148 0.148
2015 0.016 0.0587 0.0676  0.0873 0.127 0.157 0.168 0.189 0.211 0.208 0.208 0.208
2016 0.00829 0.0334 0.0591  0.0941 0.124 0.142 0.155 0.174 0.186 0.186 0.186 0.186
2017 0.0124 0.0308 0.0458  0.0702 0.119 0.152 0.174 0.194 0.202 0.19 0.19 0.19
2018 0.0076 0.0171 0.0398  0.0659 0.101 0.134 0.167 0.194 0.203 0.194 0.194 0.194
2019 0.00436 0.0102 0.0241  0.0505  0.0953 0.12 0.158 0.182 0.179 0.17 0.17 0.17
2020 0.00315  0.00811 0.0146  0.0319 0.072 0.119 0.146 0.167 0.154 0.142 0.142 0.142
2021 0.00567 0.0132 0.0224  0.0301  0.0628 0.102 0.134 0.153 0.169 0.168 0.168 0.168
2022 0.00781 0.0177 0.0218 0.0356  0.0649  0.0997 0.128 0.15 0.168 0.174 0.174 0.174




Table A10.33. Estimated total fishing mortality at age (Model h2_1.02; two-stock hypothesis; far north stock).

Age group (years)

Year 1 2 3 4 5 6 7 8 9 10 11 12

1970 2.2e-05 0.000273 0.00254 0.00567 0.00189 0.000349 9.07e-05 9.07e-05 9.07e-05 9.07e-05 9.07e-05 9.07e-05
1971 4.32e-05 0.000536 0.00498 0.0111 0.00371 0.000685 0.000178 0.000178 0.000178 0.000178 0.000178 0.000178
1972 0.000103 0.00128 0.0119 0.0266 0.00887 0.00164 0.000426 0.000426 0.000426 0.000426 0.000426 0.000426
1973 0.000225 0.00279 0.026 0.058 0.0193 0.00357 0.000928 0.000928 0.000928 0.000928 0.000928 0.000928
1974 0.000729 0.00905 0.0841 0.188 0.0626 0.0116 0.00301 0.00301 0.00301 0.00301 0.00301 0.00301
1975 0.000227 0.00282 0.0262 0.0585 0.0195 0.0036 0.000936 0.000936 0.000936 0.000936 0.000936 0.000936
1976 0.000302 0.00375 0.0349 0.0779 0.0259 0.00479 0.00125 0.00125 0.00125 0.00125 0.00125 0.00125
1977 0.00416 0.0516 0.48 1.07 0.357 0.0659 0.0171 0.0171 0.0171 0.0171 0.0171 0.0171
1978 0.0048 0.0595 0.553 1.24 0.411 0.076 0.0198 0.0198 0.0198 0.0198 0.0198 0.0198
1979 0.00397 0.0493 0.458 1.02 0.341 0.0629 0.0164 0.0164 0.0164 0.0164 0.0164 0.0164
1980 0.00491 0.0609 0.566 1.26 0.421 0.0778 0.0202 0.0202 0.0202 0.0202 0.0202 0.0202
1981 0.00784 0.0972 0.904 2.02 0.672 0.124 0.0323 0.0323 0.0323 0.0323 0.0323 0.0323
1982 0.00276 0.0342 0.318 0.711 0.237 0.0437 0.0114 0.0114 0.0114 0.0114 0.0114 0.0114
1983 0.0015 0.0186 0.172 0.385 0.128 0.0237 0.00616 0.00616 0.00616 0.00616 0.00616 0.00616
1984 0.00149 0.0185 0.172 0.385 0.128 0.0237 0.00616 0.00616 0.00616 0.00616 0.00616 0.00616
1985 0.000775 0.00961 0.0893 0.2 0.0664 0.0123 0.00319 0.00319 0.00319 0.00319 0.00319 0.00319
1986 0.000454 0.00564 0.0524 0.117 0.039 0.0072 0.00187 0.00187 0.00187 0.00187 0.00187 0.00187
1987 0.000536 0.00664 0.0618 0.138 0.0459 0.00848 0.00221 0.00221 0.00221 0.00221 0.00221 0.00221
1988 0.00193 0.024 0.223 0.498 0.166 0.0306 0.00797 0.00797 0.00797 0.00797 0.00797 0.00797
1989 0.00175 0.0217 0.202 0.451 0.15 0.0277 0.00721 0.00721 0.00721 0.00721 0.00721 0.00721
1990 0.00191 0.0237 0.22 0.491 0.164 0.0302 0.00786 0.00786 0.00786 0.00786 0.00786 0.00786
1991 0.00142 0.0177 0.164 0.367 0.122 0.0226 0.00587 0.00587 0.00587 0.00587 0.00587 0.00587
1992 0.000964 0.012 0.111 0.248 0.0827 0.0153 0.00397 0.00397 0.00397 0.00397 0.00397 0.00397
1993 0.00141 0.0175 0.162 0.362 0.121 0.0223 0.0058 0.0058 0.0058 0.0058 0.0058 0.0058
1994 0.0021 0.026 0.242 0.54 0.18 0.0332 0.00863 0.00863 0.00863 0.00863 0.00863 0.00863
1995 0.00828 0.103 0.955 213 0.71 0.131 0.0341 0.0341 0.0341 0.0341 0.0341 0.0341
1996 0.0147 0.182 1.69 3.78 1.26 0.232 0.0604 0.0604 0.0604 0.0604 0.0604 0.0604
1997 0.0235 0.291 2.71 6.05 2.01 0.372 0.0967 0.0967 0.0967 0.0967 0.0967 0.0967
1998 0.0334 0.414 3.85 8.6 2.87 0.529 0.138 0.138 0.138 0.138 0.138 0.138
1999 0.00915 0.113 1.05 2.36 0.784 0.145 0.0377 0.0377 0.0377 0.0377 0.0377 0.0377
2000 0.00748 0.0928 0.863 193 0.642 0.119 0.0308 0.0308 0.0308 0.0308 0.0308 0.0308
2001 0.0226 0.281 2.61 5.83 1.94 0.358 0.0932 0.0932 0.0932 0.0932 0.0932 0.0932
2002 0.00333 0.109 0.592 0.671 0.393 0.0655 0.0155 0.0155 0.0155 0.0155 0.0155 0.0155
2003 0.00357 0.117 0.634 0.718 0.421 0.0701 0.0166 0.0166 0.0166 0.0166 0.0166 0.0166
2004 0.00363 0.119 0.645 0.731 0.429 0.0713 0.0169 0.0169 0.0169 0.0169 0.0169 0.0169
2005 0.00204 0.0666 0.362 0.41 0.24 0.04 0.00947 0.00947 0.00947 0.00947 0.00947 0.00947
2006 0.00519 0.17 0.922 1.04 0.613 0.102 0.0241 0.0241 0.0241 0.0241 0.0241 0.0241
2007 0.00537 0.175 0.953 1.08 0.633 0.105 0.0249 0.0249 0.0249 0.0249 0.0249 0.0249
2008 0.0053 0.173 0.941 1.07 0.625 0.104 0.0246 0.0246 0.0246 0.0246 0.0246 0.0246
2009 0.00546 0.179 0.969 1.1 0.644 0.107 0.0254 0.0254 0.0254 0.0254 0.0254 0.0254
2010 0.00126 0.0412 0.224 0.254 0.149 0.0247 0.00586 0.00586 0.00586 0.00586 0.00586 0.00586
2011 0.00589 0.193 1.05 1.19 0.696 0.116 0.0274 0.0274 0.0274 0.0274 0.0274 0.0274
2012 0.00399 0.13 0.708 0.802 0.471 0.0783 0.0185 0.0185 0.0185 0.0185 0.0185 0.0185
2013 0.00224 0.0733 0.398 0.451 0.264 0.044 0.0104 0.0104 0.0104 0.0104 0.0104 0.0104
2014 0.00284 0.0928 0.504 0.571 0.335 0.0558 0.0132 0.0132 0.0132 0.0132 0.0132 0.0132
2015 0.000974 0.0319 0.173 0.196 0.115 0.0191 0.00453 0.00453 0.00453 0.00453 0.00453 0.00453
2016 0.000481 0.0157 0.0854 0.0967 0.0567 0.00944 0.00223 0.00223 0.00223 0.00223 0.00223 0.00223
2017 0.000194 0.00633 0.0344 0.039 0.0229 0.0038 9e-04 9e-04 9e-04 9e-04 9e-04 9e-04
2018 0.000616 0.0202 0.109 0.124 0.0727 0.0121 0.00287 0.00287 0.00287 0.00287 0.00287 0.00287
2019 0.000722 0.0236 0.128 0.145 0.0852 0.0142 0.00336 0.00336 0.00336 0.00336 0.00336 0.00336
2020 0.000526 0.0172 0.0934 0.106 0.0621 0.0103 0.00244 0.00244 0.00244 0.00244 0.00244 0.00244
2021 0.000523 0.0171 0.093 0.105 0.0618 0.0103 0.00243 0.00243 0.00243 0.00243 0.00243 0.00243
2022 0.00135 0.0442 0.24 0.272 0.16 0.0265 0.00628 0.00628 0.00628 0.00628 0.00628 0.00628




Table A10.34. Summary of results for Model h1_1.02 (single-stock hypothesis). Note that MSY values are a function of time-
varying selectivity and average weight.

Year Landings SSB Recruitment Fishing Mortality Fusy SSBumsy

(‘000 t) ('000t) (agel, millions) (mean over ages 1-12) (‘000 t)
1970 118 14378 5772 0.01 0.2 7095
1971 169 13372 5378 0.01 0.2 7065
1972 111 12456 4959 0.01 0.18 7063
1973 165 11541 4433 0.02 0.18 6978
1974 324 10560 4500 0.03 0.18 6952
1975 300 9742 5846 0.04 0.19 7023
1976 397 9136 7301 0.05 0.19 6970
1977 848 8711 10829 0.1 0.16 7162
1978 1025 8562 13584 0.15 0.17 7086
1979 1302 8470 14113 0.19 0.2 7288
1980 1316 8560 14697 0.19 0.2 7327
1981 1945 8423 17152 0.29 0.2 7364
1982 2372 8033 19828 0.52 0.23 7669
1983 1870 9078 27564 0.51 0.27 8050
1984 2687 9507 20854 0.74 0.27 7948
1985 2371 10080 24766 0.57 0.27 7745
1986 2073 13579 55243 0.44 0.29 7755
1987 2680 18078 51807 0.45 0.27 7859
1988 3246 19862 25731 0.44 03 7994
1989 3582 18745 15290 0.44 0.34 7790
1990 3715 17271 17285 0.42 0.38 7615
1991 3778 16133 22672 0.48 0.44 7232
1992 3362 15260 25306 0.59 0.44 7998
1993 3371 13700 14501 0.61 0.32 8907
1994 4276 11132 15774 0.74 0.34 8248
1995 4956 8161 14854 0.99 0.25 8617
1996 4380 6003 15056 0.98 0.22 8349
1997 3598 4719 17643 1 02 8159
1998 2027 4814 17300 0.6 0.18 8752
1999 1424 5956 22026 0.36 0.19 8545
2000 1540 7308 20679 0.24 0.17 8081
2001 2528 7759 20571 0.32 0.16 7952
2002 1750 8442 18555 0.29 0.19 8268
2003 1797 8463 11287 0.28 0.18 8262
2004 1934 7815 10172 0.29 0.19 7781
2005 1755 7188 10989 0.3 0.19 7657
2006 2020 6049 6273 0.36 0.19 7517
2007 1997 4241 2127 0.46 0.19 7418
2008 1473 2986 5786 047 0.17 7524
2009 1283 2465 9198 0.57 0.19 7216
2010 727 2413 5379 0.37 0.16 7614
2011 635 2373 4433 0.23 0.16 7321
2012 455 2458 4015 0.15 0.17 7399
2013 353 2659 4332 0.12 0.17 7699
2014 411 3127 7372 0.13 0.19 7797
2015 394 3767 7735 0.15 0.24 7544
2016 389 4857 13846 0.13 0.25 7602
2017 405 6867 21923 0.13 0.25 7982
2018 526 9747 27909 0.12 0.24 8455
2019 632 12041 16711 0.11 0.28 7860
2020 707 12802 6826 0.1 031 8083
2021 808 13547 15997 0.1 0.36 7712

2022 929 14289 9710 0.1 0.36 7453




Table A10.35. Summary of results for Model h2_1.02 (two-stock hypothesis; southern stock). Note that MSY values are a
function of time-varying selectivity and average weight.

Year Landings SSB Recruitment Fishing Mortality Fusy SSBumsy

(‘000 t) ('000t) (agel, millions) (mean over ages 1-12) (‘000 t)
1970 118 13851 5888 0.01 0.19 6215
1971 169 12985 5480 0.01 0.19 6211
1972 111 12191 5065 0.01 0.18 6181
1973 165 11388 4508 0.01 0.18 6114
1974 324 10535 4410 0.02 0.19 6180
1975 300 9766 5600 0.03 0.18 6153
1976 397 9181 7051 0.05 0.18 6138
1977 848 8950 9490 0.05 0.18 6115
1978 1025 8892 12156 0.1 0.18 6202
1979 1302 8824 12788 0.14 0.21 6585
1980 1316 8973 13296 0.14 0.21 6665
1981 1945 8825 14760 0.23 0.2 6630
1982 2372 8048 16121 0.43 0.22 6797
1983 1870 8817 27246 0.46 0.27 7245
1984 2687 9441 22956 0.73 0.28 7239
1985 2371 10146 24040 0.61 0.28 6998
1986 2073 13604 55124 049 0.31 6966
1987 2680 17988 50004 0.48 0.28 7027
1988 3246 19603 22569 0.45 0.3 7126
1989 3582 18341 13072 0.44 0.34 6937
1990 3715 16981 17439 0.41 0.38 6769
1991 3778 15951 21837 0.46 0.44 6431
1992 3362 14980 23918 0.55 041 7135
1993 3371 13381 14379 0.57 0.31 7857
1994 4276 10860 14674 0.69 0.33 7283
1995 4956 7930 11531 0.93 0.25 7663
1996 4380 5790 13400 091 0.22 7389
1997 3598 4686 14557 0.87 0.21 7305
1998 2027 4844 15230 0.49 0.18 7912
1999 1424 5695 17217 0.31 0.18 7612
2000 1540 6880 19271 0.21 0.18 7174
2001 2528 7828 19864 0.26 0.17 7199
2002 1750 8654 18409 0.27 0.19 7346
2003 1797 8858 12033 0.26 0.19 7375
2004 1934 8140 7346 028 0.2 6904
2005 1755 7170 8384 0.29 0.19 6800
2006 2020 5939 5301 034 02 6775
2007 1997 4271 2436 0.43 0.19 6647
2008 1473 3130 5876 043 0.17 6706
2009 1283 2305 5039 0.54 0.18 6387
2010 727 1893 3832 0.39 0.15 6683
2011 635 1933 4056 0.19 0.17 6678
2012 455 2157 4184 0.13 0.17 6654
2013 353 2464 4890 0.12 0.17 6693
2014 411 3057 8193 0.12 0.2 6716
2015 394 3824 8491 0.14 0.24 6596
2016 389 4794 11306 0.13 0.25 6627
2017 405 6140 14976 0.13 0.25 7043
2018 526 8257 22888 0.13 0.25 7590
2019 632 10307 16004 0.11 0.28 7244
2020 707 11149 6818 0.1 0.29 7427
2021 808 11927 15853 0.1 0.34 6892

2022 929 12681 9467 0.1 0.33 6859




Table A10.36. Summary of results for Model h2_1.05 (two-stock hypothesis; far north stock). Note that MSY values are a
function of time-varying selectivity and average weight.

Year Landings SSB Recruitment Fishing Mortality Fusy SSBumsy

(‘000 t) ('000t) (agel, millions) (mean over ages 1-12) (‘000 t)
1970 118 3030 2292 0 0.1 958
1971 169 3011 2277 0 0.1 958
1972 111 2998 2258 0 01 968
1973 165 2971 2233 0.01 0.1 960
1974 324 2878 2229 0.03 0.1 959
1975 300 2828 2229 0.01 0.1 962
1976 397 2794 2189 0.01 0.1 953
1977 848 2397 3174 0.18 0.1 961
1978 1025 2029 2370 0.2 0.1 963
1979 1302 1807 2042 0.17 0.1 958
1980 1316 1490 1613 0.21 0.1 957
1981 1945 1125 2522 0.33 0.1 953
1982 2372 1014 2934 0.12 0.1 955
1983 1870 1093 1674 0.06 0.1 946
1984 2687 1189 817 006 0.1 951
1985 2371 1231 1940 0.03 0.1 955
1986 2073 1271 3007 0.02 0.1 953
1987 2680 1428 4343 0.02 0.1 959
1988 3246 1593 3093 0.08 0.1 956
1989 3582 1781 2019 0.07 0.1 953
1990 3715 1788 1105 008 0.1 953
1991 3778 1732 1904 006 0.1 954
1992 3362 1681 2139 0.04 0.1 954
1993 3371 1675 1604 0.06 0.1 957
1994 4276 1608 2112 0.09 0.1 962
1995 4956 1231 4291 0.35 0.1 957
1996 4380 975 2364 0.63 0.1 957
1997 3598 689 2701 1 01 948
1998 2027 467 2085 143 0.1 950
1999 1424 440 4922 0.39 0.15 267
2000 1540 481 2202 0.32 0.15 270
2001 2528 270 1611 0.97 0.15 271
2002 1750 307 1232 0.16 0.14 276
2003 1797 317 327 0.17 0.14 274
2004 1934 281 2093 0.17 0.14 274
2005 1755 300 1749 0.1 0.14 276
2006 2020 340 886 0.25 0.14 276
2007 1997 301 158 0.26 0.14 275
2008 1473 226 257 0.26 0.14 276
2009 1283 164 2775 0.26 0.14 275
2010 727 230 1062 0.06 0.14 273
2011 635 285 531 0.28 0.14 283
2012 455 241 398 0.19 0.14 281
2013 353 226 349 0.11 0.14 281
2014 411 209 560 0.14 0.14 281
2015 394 224 507 0.05 0.14 280
2016 389 269 1947 0.02 0.14 280
2017 405 365 4008 0.01 0.14 280
2018 526 632 3646 0.03 0.14 280
2019 632 1060 1069 0.03 0.14 280
2020 707 1419 586 0.03 0.14 280
2021 808 1529 801 0.03 0.14 280

2022 929 1462 1170 0.07 0.14 280




Table A10.37. Summary results for the short, medium, and long-term predictions for Model h1_1.02.1s (single-stock hypothesis,
low steepness, short timeseries). Note that “B” in all cases represents thousands of tonnes of spawning stock biomass, “P”
represents probability as a percentage and Busy is taken to be the average Busy estimated over the last ten years.

F B2o24  P(B2024>Bwmisy) B2o2s  P(B2028>Bwmsy) Bzosz  P(Baos2>Bwmsy)  Catch 2023 (kt)  Catch 2024 (kt)
0 16447 100 17978 100 17868 100 0 0
0.75 % Fao21 14813 100 13485 100 12541 97 764 844
Fao21 14323 100 12409 99 11404 96 1006 1083
1.25x Fpn1 13856 100 11484 98 10462 93 1243 1305
Fusy 10568 100 6908 68 6112 53 3120 2659

Table A10.38. Summary results for the short, medium, and long-term predictions for Model h2_1.02.1s (two-stock hypothesis).
Note that “B” in all cases represents thousands of tonnes of spawning stock biomass, “P” represents probability as a
percentage, and Busy is estimated dynamically within the model.

Southern Stock:

F B2o24  P(B2024>Bwmisy) B2o2s  P(B2028>Bwmsy) Bzosz  P(Baos2>Bwmsy)  Catch 2023 (kt)  Catch 2024 (kt)
0 14976 100 16498 100 16371 100 0 0
0.75x Fao21 13556 100 12531 99 11594 98 645 705
F2021 13128 100 11563 99 10558 96 849 905
1.25x Fyom1 12721 100 10724 98 9696 93 1048 1091
Fmsy 9994 100 6680 74 5865 58 2528 2175
Far North Stock:
F Boo24a  P(B2024>Bmsy)  Baoas  P(Bao2s>Bmsy)  Baoz2  P(B2o:2>Bmsy)  Catch 2023 (kt)  Catch 2024 (kt)
0 1460 100 1374 100 1290 99 0 0
0.75 % Faop1 1352 99 1031 95 840 82 72 72
F2021 1321 99 947 92 734 67 94 91
1.25% Fo1 1292 99 874 86 644 49 116 108
Fusy 1202 99 682 59 417 1 187 154




9. Figures
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Figure A10.1: Catch of jack mackerel by fleet. Blue is the northern Chilean fleet, green is the south-central Chilean fleet, red is
the far north fleet, and black is the offshore trawl fleet.
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Figure A10.2: Years and types of information used in the jack mackerel assessment models.
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Figure A10.3: Model retrospective of spawning biomass from 5 separate model runs, based on Model h1_1.02 (single-stock
hypothesis).
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Figure A10.4: Model retrospective of recruitment from 5 separate model runs, based on Model h1_1.02 (single-stock
hypothesis).
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Figure A10.5: Model retrospective of spawning biomass from 5 separate model runs for the southern stock (top) and far north
stock (bottom), based on Model h2_1.02 (two-stock hypothesis).
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Figure A10.6: Model retrospective of southern stock recruitment from 5 separate model runs for the southern stock (top) and
far north stock (bottom), based on Model h2_1.02 (two-stock hypothesis).
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Figure A10.7: Historical retrospective of spawning stock biomass, fishing mortality, and recruitment estimated from Model
h1_1.02 (single-stock hypothesis), as estimated and used for advice from SPFRMO Scientific Committees 2013-2022
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Figure A10.8: Historical retrospective of management reference points estimated from Model h1_1.02 (single-stock
hypothesis), as estimated and used for advice from past (and present) SPRFMO scientific committees.
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Figure A10.9: Mean weights-at-age (kg) over time used for the fisheries in the JJM models. Each line represents an age from 1

to12.
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Figure A10.10: Mean weights-at-age (kg) over time used for the surveys in the JJM models. Each line represents an age from
1to12.
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Figure A10.11: Model h1_1.02 (single-stock hypothesis) fit to the age compositions for the Chilean northern zone fishery (Fleet
1). Bars represent the observed data and lines represent the model predictions.
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Figure A10.12: Model h2_1.02 (two-stock hypothesis) fit to the age compositions for the Chilean northern zone fishery (Fleet
1). Bars represent the observed data and lines represent the model predictions.
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Figure A10.13: Model h1_1.02 (single-stock hypothesis) fit to the age compositions for the South-Central Chilean purse seine
fishery (Fleet 2). Bars represent the observed data and lines represent the model predictions.
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Figure A10.14: Model h2_1.02 (two-stock hypothesis) fit to the age compositions for the South-Central Chilean purse seine
fishery (Fleet 2). Bars represent the observed data and lines represent the model predictions.
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Figure A10.15: Model h1_1.02 (single-stock hypothesis) fit to the age compositions for the offshore trawl fishery (Fleet 4).
Bars represent the observed data and lines represent the model predictions.
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Figure A10.16: Model h2_1.02 (two-stock hypothesis) fit to the age compositions for the offshore trawl fishery (Fleet 4). Bars
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Figure A10.17: Model h1_1.02 (single-stock hypothesis) fit to the length compositions for the far north fishery (Fleet 3). Bars
represent the observed data and lines represent the model predictions.
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Figure A10.18: Model h2_1.02 (two-stock hypothesis) fit to the length compositions for the far north fishery (Fleet 3). Bars
represent the observed data and lines represent the model predictions.
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Figure A10.19: Model h1_1.02 (single-stock hypothesis) fit to the age compositions for the South-Central Acoustic survey. Bars
represent the observed data and lines represent the model predictions.
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Figure A10.20: Model h2_1.02 (two-stock hypothesis) fit to the age compositions for the South-Central Acoustic survey. Bars
represent the observed data and lines represent the model predictions.
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Figure A10.21: Model h1_1.02 (single-stock hypothesis) fit to the age compositions for the North Chilean acoustic survey. Bars
represent the observed data and lines represent the model predictions.
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Figure A10.22: Model h2_1.02 (two-stock hypothesis) fit to the age compositions for the North Chilean acoustic survey. Bars
represent the observed data and lines represent the model predictions.




Figure A10.23: Model h1_1.02 (single-stock hypothesis) fit to the age compositions for the Daily Egg Production Method
(DEPM) survey. Bars represent the observed data and lines represent the model predictions.




Figure A10.24: Model h2_1.02 (two-stock hypothesis) fit to the age compositions for the Daily Egg Production Method (DEPM)
survey. Bars represent the observed data and lines represent the model predictions.
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Figure A10.25: Model h1_1.02 (single-stock hypothesis) fit to different indices. Vertical bars represent 2 standard deviations
around the observations.
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Figure A10.26: Model h2_1.02 (two-stock hypothesis) fit to indices for the south stock. Vertical bars represent 2 standard
deviations around the observations.
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Figure A10.27: Model h2_1.02 (two-stock hypothesis) fit to indices for the north stock. Vertical bars represent 2 standard
deviations around the observations.
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Figure A10.28: Mean age by year and fishery. Line represents the Model h1_1.02 (single-stock hypothesis) predictions and
dots observed values with implied input error bars.
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Figure A10.29: Mean age by year and fishery. Line represents the Model h2_1.02 (two-stock hypothesis) predictions and dots
observed values with implied input error bars.
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Figure A10.30: Mean age by year and survey. Line represents the Model hl_1.02 (single-stock hypothesis) predictions and
dots observed values with implied input error bars.




Figure A10.31: Mean age by year and survey. Line represents the Model h2_1.02 (two-stock hypothesis) predictions and dots
observed values with implied input error bars.
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Figure A10.32: Mean length by year in Fleet 3 (Far North). Line represents the Model h1_1.02 (single-stock hypothesis)
predictions and dots observed values with implied input error bars.
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Figure A10.33: Mean length by year in Fleet 3 (Far North). Line represents the Model h2_1.02 (two-stock hypothesis)
predictions and dots observed values with implied input error bars.
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Figure A10.34: Estimates of selectivity by fishery over time for Model h1_1.02 (single-stock hypothesis).
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Figure A10.35: Estimates of selectivity by fishery over time for Model h2_1.02 (two-stock hypothesis).
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Figure A10.36: Estimates of selectivity by survey over time for Model h1_1.02 (single-stock hypothesis).
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Figure A10.37: Estimates of selectivity by survey over time for Model h2_1.02 (two-stock hypothesis).
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Figure A10.38: Model h1_1.02 (single-stock hypothesis) summary estimates over time showing spawning biomass (kt; top left),
recruitment at age 1 (millions; lower left), total fishing mortality (top right), and total catch (kt; bottom right). Blue lines
represent the average Bysy over the most recent ten years (upper left) and dynamic estimates of Fygy (Upper right).
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Figure A10.39: Model h2_1.02 (two-stock hypothesis) summary estimates over time showing spawning biomass (kt; top left),
recruitment at age 1 (millions; lower left), total fishing mortality (top right), and total catch (kt; bottom right) for the south
stock. Blue lines represent dynamic estimates of Bysy (upper left) and of Fysy (upper right).
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Figure A10.40: Model h2_1.02 (two-stock hypothesis) summary estimates over time showing spawning biomass (kt; top left),

recruitment at age 1 (millions; lower left), total fishing mortality (top right), and total catch (kt; bottom right) for the far north
stock. Blue lines represent dynamic estimates of Bysy (upper left) and of Fygy (upper right).
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Figure A10.41: Model h1_1.02 (single-stock hypothesis) results for the estimated total biomass (solid line) and the estimated
total biomass that would have occurred if no fishing had taken place (dotted line), beginning in 1970.
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Figure A10.42: Model h2_1.02 (two-stock hypothesis) results for the estimated total biomass (solid line) and the estimated
total biomass that would have occurred if no fishing had taken place (dotted line) for the south stock, beginning in 1970.
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Figure A10.43: Model h2_1.02 (two-stock hypothesis) results for the estimated total biomass (solid line) and the estimated
total biomass that would have occurred if no fishing had taken place (dotted line) for the far north stock, beginning in 1970.
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5th Meeting of the Commission
Adelaide, Australia, 18 to 22 January 2017

COMM 5 — Report

1. OPENING OF MEETING

Senator Anne Ruston, Assistant Minister for Agriculture and Water Resources (Australia) welcomed
delegates to Adelaide (ANNEX 11a) and explained the interest and involvement of Australia in
international fisheries matters. The Assistant Minister commended the Commission on its important
work to date and encouraged cooperation to ensure the conservation and sustainable management
of fisheries resources under the Convention, including the importance of good science and a robust
legal framework, and the need for implementing state of the art technology in fisheries management,
such as electronic monitoring of fishing activities and catches.

The Chairperson of the Commission then opened the meeting and highlighted the priorities and
challenges that the Commission would address during this meeting (ANNEX 11b). The Secretariat
informed delegates about the meeting facilities, safety procedures and other logistical matters.

a. Adoption of Agenda

The Commission adopted the provisional agenda (ANNEX 1) without any changes. Delegates also
agreed to the tentative time table introduced by the Chairperson with the understanding that it would
be adjusted as required during the meeting.

2. MEMBERSHIP

a. Status of the Convention

The Depositary (New Zealand) provided an update of the status of the Convention (COMM5-Doc09)
and reported that with the withdrawal of Belize, which became effective on 1 May 2016, the
Commission currently had 14 Members.

b. Participation in the taking of decisions by the Commission

In accordance with Article 15.9 of the Convention, the Executive Secretary informed the Commission
that no Members were in arrears by more than two years. She also reported that no representatives
from Ecuador were registered for this meeting and that therefore the quorum for the decision-
making of the Commission, in accordance with Rule of Procedure 7.2, was seven.

3. SCIENTIFIC COMMITTEE (SC)

a. Report of the Committee

The Chairperson of the SC presented the report and scientific advice of the 4t SC meeting that was
held 10 to 15 October 2016 in The Hague, Kingdom of the Netherlands (SC4-Report) (and the
preceding Jack mackerel stock assessment workshop). Regarding Jack mackerel, the SC
recommended that the Commission should aim to maintain 2017 and 2018 catches for the entire
Jack mackerel range in the southeast Pacific at or below 493 000 tonnes. However, should indicators
of recruitment continue to be positive (as will be evaluated at SCo5), increasing the TAC in 2018 may
be appropriate. The SC also noted that further progress has been made on the development of stock
assessment models for the eight stocks of orange roughy in the SPRFMO Area; the SC anticipates
that more comprehensive advice may be available in the coming year. Furthermore, the SC
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recognised progress in the prediction and mapping of VMEs and supports moving towards spatial
management. With regard to squid, the SC advised that the information specified in Annexes 1 to 6
of CMM 4.02 is the minimum necessary for it to undertake effective monitoring and assessments for
stocks in the Convention Area and commented on a number of other requirements for squid data
recording and reporting. In addition, the SC took note of new methods of fishery observation, such
as electronic monitoring, studying fishing fleets with trained captains and crew and vessel self-
sampling, none of which are currently addressed in CMM 4.02.

Members stated that there was a need to review the observer coverage of all fisheries. Regarding
squid, it was noted that squid is a straddling species and that squid assessment will require data from
the EEZ of coastal States. Members also commented the need to clarify the detail and format of squid
data for scientific purposes.

Members discussed the need to provide sufficient funding for the work of the SC, including the
provision of contracted experts to scientific meetings, convening scientific workshops or carrying out
specific projects to address SPRFMO requirements and priorities. In some cases, funding could be
provided by Members and CNCPs, in others the Commission should ensure to include such activities
in its budget. In addition, the Commission requested that the SC provide a consolidated list of
recommendations at the end of its report.

The Commission adopted the report of the SC and in so doing, agreed the following:

o that activities such as Jack mackerel age-determination workshops and age validation work
continue to be pursued;

¢ to maintain 2017 catches for the entire Jack mackerel range in the southeast Pacific at or below
493 kt;

e to remind all Members and CNCPs that issues of data confidentiality are provided for in CMM
4.02 and this may not be used as a reason for failure to submit data to the Secretariat;

e to commence a data recovery initiative for historical squid fishing. The data recovery should
provide data that is consistent with the specifications of Annex 4 of CMM 4.02 to the extent
possible;

e to acknowledge the ongoing work to provide verification of fisheries vessel data;

e torequest the SC to explore whether electronic monitoring, studying fleets and self-sampling or
a combination thereof can provide for collection and verification of fisheries vessel data as part
of a wider observer programme;

e that SPRFMO continues providing technical support to the Jack mackerel assessment and that
members continue to commit resources toward assessment activities and capacity building.

The Commission deferred a decision on the following recommendations (addressed further under
item 6 below):

e that the Commission discuss and consider amending the list of “other species of concern” in
Annex 14 of CMM 4.02 to include deep-sea sharks in the SPRFMO Convention Area categorized
as critically endangered, endangered, vulnerable, or near threatened on the IUCN Red List.
Annex 5 of SCo4-Report contains the current IUCN red-listed deepwater shark species and
CITES appendix II relevant species;

e that the Commission amend CMM 4.02 to:

o avoid confusion for Members and CNCPs regarding the use of the same templates for
data recording and reporting;
o allow for an extension in the timing of data submission in those cases where the

Members and CNCPs do not yet hold this info for all vessels in their fleets and that an
anticipated submission date is provided.

The Commission requested that the Scientific Committee Chairperson coordinate the drafting of the
2017 Workplan for the Scientific Committee. The Commission requested that this and future
workplans also include medium-term activities, e.g. specific research projects. The Commission
adopted the workplan of the Scientific Committee (ANNEX 3).
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4. FINANCE AND ADMINISTRATION COMMITTEE (FAC)

a. Report of the Committee

The report of the FAC was considered (FAC4-Report) and the recommendations of the FAC were
adopted, except that it was decided to reduce the amount allocated to the contingency fund to 25 000
NZD.

b. Budget Contribution Formula

The Commission noted the discussion held in FAC and decided that the issue be considered again at
the 2018 Annual Meeting.

c. Budget

The Commission amended the budget to include 225000 NZD for costs associated to the
recruitment procedure of the position of Executive Secretary. The adopted budget thus was
1169 000 NZD (ANNEX 4). It was decided to use part of the accumulated surplus account to cover
the additional costs. With this, the Commission adopted the financial contributions for the year
2017-18 as recommended by the FAC, except that the “other funding” referred to in the contributions
table was increased to 292 803 NZD (ANNEX 4).

d. Date and Venue of the next meeting of the Commission

The Commission welcomed the offer by Peru to host the next Annual Meeting in Lima. The date for
the Sixth Commission Meeting was agreed to be 30 January to 3 February 2018 and for the CTC
26 to 28 January 2018.

5. COMPLIANCE AND TECHNICAL COMMITTEE (CTC)

a. Report of the Committee

The Chairperson of the CTC presented the CTC report (CTC4-Report) and recommendations of the
CTC Meeting held from 14-16 January 2017 in Adelaide, Australia. In addition to the items reported
below, the CTC elected a new Chairperson, Ms. Jihyun Kim (Korea). The Commission also noted that
the Vice-Chairperson elected by the CTC was unexpectedly no longer available for the position.
Therefore, the Commission endorsed the election of Mr. Luis Molledo (EU) as Vice-Chairperson of
the CTC.

In summary, the recommendations by the CTC to the Commission were the following:

e VMS. The CTC recommended adopting the advice provided by the VMS WG in relation to issues
of polling, hosting, and a VMS service provider (Annex 5 of the CTC4-Report).

e OPWG. The CTC recommended that the OPWG continue its work intersessionally under the
Terms of Reference specified in Annex 6 of the CTC Report.

e CMM 4.02. Some Members questioned whether transhipment data for squid had to be reported
in accordance with CMM 4.02. The CTC concluded that paragraph 1(e) was unclear and
recommended to clarify this paragraph.

e CMM 4.04. The CTC agreed to recommend the addition of the term “/or” in paragraph 4, first
line after “and”, so that the first sentence of that paragraph would read “On the basis of the
information received pursuant to paragraph 2 and/or any other suitably documented
information at his/her disposal, ...”. In addition, the CTC recommended that the deadlines for
submission of information in paragraphs 2, 4 and 7 be revised.

¢ CMM 3.05. The CTC recommends to review the time requirement of 36 hours advance
notification for transhipment of Jack mackerel or demersal resources.
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e Collaboration with other RFMOs. The CTC agreed that participation in the meetings of other
organisations or other activities that could incur costs should be decided on a case-by-case basis
and would be facilitated by the existence of an Arrangement or MoU. The CTC recommended
referral of the matter to the Commission for further consideration.

The Commission adopted these recommendations from the CTC and proceeded to discuss the open
items under appropriate agenda items below. The Commission recognised the generous contribution
of EUR 100 000 from the EU for the development of a SPRFMO VMS.

b. Final Compliance Report

The Commission considered the Provisional Compliance Report provided by the CTC (CTC4-Doco7)
and adopted the Final 2017 Compliance Report (ANNEX 5).

c. 2017 Final IUU List

In accordance with CMM 4.04, paragraph 11, the Commission reviewed the Provisional IUU List
developed by the CTC (CTC4-Doco9).

The Commission took note of the CTC’s recommendation to request the Secretariat to include the
vessel PAMYAT KIROVA on the Draft IUU List 2018, in the understanding that the Russian
Federation will undertake a thorough investigation and apply appropriate sanctions to the vessel.
The Russian Federation also expressed its strong commitment to report within 180 days after the
end of the annual Commission Meeting.

With regard to the vessel TAVRIDA, Members encouraged the Russian Federation to explore the
possibility of removing the vessel from the IUU List during the intersessional period in accordance
with CMM 4.04, subject to sufficient information being provided to the Commission.

The Commission acknowledged the progress made by Peru regarding the sanctioning process with
respect to the vessel DAMANZAIHAO. The Commission expressed a willingness to engage
constructively with Peru regarding an intersessional request under paragraph 18 of CMM 4.04
following the conclusion of this process and effective action taken by Peru in respect of this vessel.

The 2017 Final IUU list was adopted retaining all vessels on the 2016 IUU List without any additions
(ANNEX 6).

On related matters, the Commission discussed information from the CTC on the case of the vessel
TRONIO (not included in the 2017 Draft IUU List). Some Members noted that an investigation
report had not yet been provided by the flag State, and regarded the fine of €30 000 as inadequate.
In light of this, some Members indicated an intention to include the vessel TRONIO in the 2018 Draft
IUU List.

d. Status of Cooperating non-Contracting Parties (CNCPs)

Applications for status of CNCP are compiled in CTC4-Doc11-Rev.1. The Commission reviewed the
recommendations made by the CTC and agreed to renew the CNCP status for Liberia and the USA.
The Commission also decided to renew the CNCP status of Panama one more time, noting with deep
concern the serious issue of non-compliance by Panama and its absence from the current
Commission meeting. The Commission agreed that, in deciding to approve Panama’s application for
CNCP status in 2017, an application by Panama for CNCP status in 2018 should meet the
expectations in ANNEX 7 to this Report if it is to be approved.



SPRFMO COMM5-Report

6. CONSERVATION AND MANAGEMENT MEASURES (CMMs)
e CMM 4.01 (Jack mackerel)

O

Jack mackerel allocations (ANNEX 8a). The Commission convened a WG, chaired
by Mr. Frank Meere (Australia) to address the allocation of the additional 33,000 tonnes
of catch recommended by the Scientific Committee and endorsed by the Commission.
The Chairperson reported on the discussions to the Commission and stated that
participants considered Ecuador and Peru’s existing allocations and requests for
additional quota to reflect their new status as Commission Members. In addition, the WG
addressed a request from Cuba for an allocation in 2017 and a request from Cook Islands
to record their interest for a future allocation.

The Working Group noted that changes to paragraph 4 of CMM 4.01 were needed, as two
Members who have now been allocated quota in 2017 are not included in Table 1 of CMM
1.01. The Chairperson of the JMWG highlighted that the results were only possible
because of the considerable goodwill of the participants.

The Commission thanked the Working Group and adopted by consensus the
amendments to CMM 4.01.

COMM5-Propo1. The Jack mackerel WG also addressed a proposal submitted by
Vanuatu, seeking to encourage greater utilization of the available quota. The meeting
agreed that the proposal had merit but that more consideration needed to be given to its
possible interaction with existing decisions. Members were encouraged to work
intersessionally to address these issues and the Secretariat was asked to assist with
models which illustrated the implementation of the proposal.

¢ CMM 4.02 (data standards)

O

COMM5-Propo2 (ANNEX 8b). The Commission discussed and adopted revision 1 of
this proposal. The EU explained that it added Porbeagle sharks to the list of species in
Annex 14, and that work would continue on the basis of Annex 5 of the SC-04 Report.
SC Report (ANNEX 8c). Members addressed the issue of squid data submission for
scientific assessment purposes, based on the drafting suggestion from the Scientific
Committee to paragraph 1(e) (COMM5-WPo03). The Commission agreed to amend
paragraph 1(e) as follows:

(e) compile data on fishing activities and the impacts of fishing and provide these in a
timely manner to the Secretariat of the South Pacific Regional Fisheries
Management Organization (SPRFMO) using the SPRFMO data submission
templates. The data are under this subparagraph will be used for the assessment
and monitoring of stocks. Members and CNCPs will provide by the 30th June, their
previous (January to December) year’s data on fishing activities and the impacts
of fishing described in sections 1b) — 1d) above.

Also in relation to paragraph 1(e) of CMM 4.02, the question was raised during the CTC
meeting regarding whether transhipment data for squid had to be reported in accordance
with this paragraph. The CTC recommended that the Commission clarify this paragraph
in the presence of the SC Chair. The SC Chair responded that squid transhipment data
should be provided in as much detail as possible for the purpose of analysis and the
verification of data from other sources.

The Commission requested that the SC clarifies and defines the parameters of the
“exceptional circumstances” and provides more explicit guidance to the Commission
regarding the provision of data under such circumstances.
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¢ CMM 2.06 (VMS) (COMM5-Propo3). See agenda item 7.

¢ CMM 4.03 (bottom fishing). New Zealand introduced the COMM5-Info5 which reports on
progress towards the development of a revised bottom fishing CMM. The Commission welcomed
the initiative taken by New Zealand and Australia in this regard and encouraged the involvement
of other interested Members and observers. DSCC noted the agreement of the SC that a more
prescriptive bottom-fishing CMM for all Members may be easier to implement and control, more
consistent, and more likely to work effectively. Australia offered to host a scientific workshop in
2017 to aid the development of a revised bottom fishing measure. It was recommended to
exchange information with other RFMOs and projects addressing similar issues to develop a
consistent approach for the assessment and management of demersal fisheries. The Commission
agreed to extend the application of CMM 4.03 until the close of the Annual Meeting 2018
(ANNEX 8e).

¢ CMM 4.04 (IUU). The Commission adopted the CTC’s recommendation to insert “/or” in
paragraph 4 as reported under item 5 above. The Commission also adopted amendments to
paragraph 8 and subsequent amendments regarding “additional information” proposed in
CTC4-WPo06 (ANNEX 8f). However, the Commission at this meeting did not agree to amend the
deadlines for submission as proposed in CTC-WP06.

e CMM 3.05 (transhipment). The Commission considered COMM5-WPo1 to revise the
36 hour time requirement for the advance notification of transhipments of Jack mackerel and
demersal species and adopted Revision 2 of this document (ANNEX 8g).

¢ CMM 2.07 (port inspections). The Commission considered Revision 4 of CTC4-WPo1 and
agreed to the proposed amendments (ANNEX 8h).

¢ CMM 4.09 (seabirds). The Commission considered CTC4-WPo2 and adopted Revision 3 of
this document (ANNEX 8i).

¢ CMM 4.10 (CMS). The Commission considered CTC4-WPo03 and adopted Revision 2 (ANNEX
8j).

7. VESSEL MONITORING SYSTEM

The VMS WG, chaired by Ms. Kerrie Robertson (Australia) continued its work during the
Commission meeting, focusing on COMM5-Propo3 which addresses revisions of CMM 2.06.

The Commission noted the good progress made by the VMS working group through the
intersessional period, the CTC and the Commission Meeting. The Commission adopted a revised
CMM (ANNEX 8d) which allowed the Secretariat to enter into contractual arrangements to establish
the Commission VMS, as well as requirements for manual reporting and security and confidentiality
requirements. The CMM included the key information to allow the Commission VMS to be
established but the working group could not resolve all issues relating to the establishment of the
Commission VMS.

Many Members reiterated the importance of developing requirements for access to VMS data as a
fundamental element of an effective VMS. The Commission requested that, as a priority, the VMS
Working Group continue to work intersessionally with a view to finalising the outstanding issues
related to the implementation and operation of the Commission VMS and adopting improvements
to CMM 2.06 in 2018. Using the seventh revision of COMM5-Propo3 (square bracketed text see
ANNEX 9b) as the basis for discussions, the Commission agreed that the intersessional work
programme for the VMS Working Group include, inter alia, data access arrangements and measures
to prevent tampering. In support of this, the Commission also agreed to seek advice from the
Scientific Committee in relation to the use of VMS data for scientific purposes.

To facilitate smooth implementation of the Commission VMS, the Commission requests that all
Members and CNCPs continue to cooperate with the Secretariat and the VMS vendor throughout the
intersessional period to address any practical and/or technical work to ensure that vessels flying
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their flag are successfully reporting to the Commission VMS. The Commission noted that the
confidentiality requirements in CMM 2.06 also apply to the VMS vendor.

The Commission tasked the Executive Secretary with developing and implementing the contract with
CLS, taking into account the guidance provided by the CTC and FAC, and further requested that the
Secretariat seek legal advice prior to entering into any contractual arrangements with CLS. In
addition to the CTC’s advice, the Commission requested that the Secretariat and vendor explore cost
effective solutions to training, including for example the use of web-based technologies.

The Commission provided the following guidance for the contract; that all satellite airtime costs in
2017 will be responsibility of the flag State (or flagged vessels) for their flagged vessels in accordance
with the CTC recommendation. The Commission asked the VMS WG to address the matter of who
bears the cost for satellite airtime as matter of priority.

The Commission also agreed to extend the VMS Working Group for one more year (ANNEX 9a).

8. SPRFMO OBSERVER PROGRAMME

The Commission recognised the intersessional work of the Observer Programme Working Group. It
was agreed that there were still several outstanding issues that needed to be addressed before
adopting a conservation and management measure for this purpose. Therefore, the Commission
renewed the mandate of the OPWG under the leadership of Mr. Michael Tosatto (USA) to continue
the work during 2017 under the Terms of Reference included in Annex 6 of the CTC4-Report.

9. SPRFMO REVIEW

Article 30 of the Convention provides for a regular review of the effectiveness of the conservation
and management measures adopted by the Commission in meeting the objective of the Convention
and the consistency of such measures with the principles and approaches in Article 3. Such reviews
may include examination of the effectiveness of the provisions of the Convention itself and shall be
undertaken at least every five years.

The Convention entered into force in August 2012 and the first Commission Meeting was in January
2013. The Secretariat briefly introduced COMM5-Doco3 as a background document on review
processes and approaches recommended by FAO and applied by other RFMOs. The European Union
offered to work intersessionally on Draft Terms of Reference for the Review. The Commission agreed
that while SPRFMO is a young organisation, it is timely to undertake a “health check” and that this
should be independent, transparent and inclusive. The Commission agreed to discuss this matter at
the next Commission Meeting and encouraged an intersessional collaboration on the Terms of
Reference for the Review and noted the requirement to include an independent expert and the
associated budgetary implications.

10. FUTURE WORK PROGRAMME OF THE COMMISSION

No matters were raised under this agenda item.

11. ANNUAL REPORT OF THE COMMISSION (Article 29)

The Executive Secretary presented the draft Annual Report (COMM5-Doco4) for adoption by the
Commission. This report addressed relevant decisions by the SPRFMO in 2016 for the purpose of
informing the UN and FAO. The Commission agreed to adopt the report (ANNEX 10).
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12. OTHER MATTERS

13.

Collaboration with other Organisations. At its 2016 meeting, the Commission requested that the
Secretariat assess and advise the Commission on options for MoUs with neighbouring or
overlapping RFMOs. The Commission took note of COMM5-Docos, which was presented to the
CTC, and voiced general support of the comments on this item in the CTC report.

The Commission invited attending observers from other organisations to address the Commission.
The Executive Secretaries of CCAMLR and SIOFA took the floor as well as the representative of
WMO. These interventions are in ANNEX 11.

The USA delegation announced that the process of ratification of the SPRFMO Convention by
the USA had just been concluded and that the instrument was deposited with the Depositary,
New Zealand, on 19 January 2017 in accordance with Article 38 of the Convention. The
Commission welcomed this announcement with enthusiasm.

OFFICE HOLDERS

The first terms of the Chairperson, Mr. Gordon Neil (Australia), and the Vice-Chairperson, Mr.
Osvaldo Urrutia (Chile), of the Commission are concluded at the close of the 5t Commission
Meeting. The Commission elected Mr. Osvaldo Urrutia (Chile) as new Chairperson of the
Commission and Mr. Hector Soldi (Peru) as Vice-Chairperson.

The Commission thanked the outgoing Chairperson for his dedication and leadership during his
two years in the position.

The Executive Secretary, Ms. Johanne Fischer, informed the Commission that at this time she
could not confirm her availability for a second term of her appointment (ANNEX 11c¢). She added
that her contract ends in June 2018 and that it was her intention to fulfil this term. The
Commission tasked the Chairperson to develop Terms of Reference for the selection procedure
of a new Executive Secretary to be agreed intersessionally.

14. MEETING REPORT

The draft meeting report was prepared during the meeting by the Chairperson, assisted by the
Secretariat, and presented to the Commission on the last day of the meeting for its consideration.

The report was adopted on 22 January 2017 at 17:55 hrs.

15. CLOSE OF MEETING

The meeting was closed on 22 January 2017 at 18:10 hrs.
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SC Workplan (2017)
(COMMS5 — WP04)

The focus of the SC’s work plan are guided by Article 10 of the SPRFMO Convention. In summary,

SC functions are to:

(a) plan, conduct and review scientific assessments of the status of fishery resources;

(b) provide advice and recommendations to the Commission and its subsidiary bodies based on
such assessments;

(c) provide advice and recommendations to the Commission and its subsidiary bodies on the
impact of fishing on the marine ecosystems in the Convention Area;

(d) encourage and promote cooperation in scientific research; and

(e) provide such other scientific advice to the Commission and its subsidiary bodies as it
considers appropriate.

Jack mackerel

Regarding the scientific advice for 2018 on Jack mackerel stock status, the Commission endorses the
research priorities outlined in SC-04 and specifically requests the Scientific Committee undertake
the following tasks.

Task Objectives

Jack mackerel Conduct an “update” of the jack mackerel stock assessment.
assessment Advice from these results should be based on application of SCo2’s
Intersessional work proposed variant of the rebuilding plan adopted by the 2nd Meeting of

including data callin | the Commission.
May with follow-up in | Details include:

i?gl;euspcd ate finalized e An evaluation of alternative stock structure hypotheses

e Provide progress update on age determination protocols for jack mackerel

e Determine if TAC advice should be revised from 493kt maximum
recommended for 2018 (perhaps by creating an ensemble model of
projection scenarios provided; e.g., in Table 1 of SCo4 report).

e Evaluate the applicability of acoustics data collected from fishing vessels
with a view towards including in the next “full” assessment (e.g., including
agreed target strength estimates).

e Further developments of oceanographic data and modelling to characterize
jack mackerel habitat.

Squid

Since the SCo4 appointed a squid working group (Dr Gang Li as chairperson) this was broken out as
a separate activity.

Task Objectives
Squid assessment |e Further develop assessment approaches
and data

o Identify data needs to achieve spatially integrated assessment
requirements e Historical catch data recovery is required
Intersessional e Consider impact of incomplete spatial coverage (e.g., in-zone and SPRFMO
China, Peru, Chile area) and/or spatially disaggregated approaches
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Task

Objectives

Toothfish review
Intersessional, NZ

Review data from year 2 of project on exploratory demersal longline fishing
for toothfish outside its footprint. Note linkages with CCAMLR research and

tagging.

Orange roughy
assessment
Intersessional
NZ, Australia

Ensure that catch series are updated to include all catch for orange roughy
from study areas and finalise estimates of initial biomass, productivity, and
stock status for relevant orange roughy sub-stocks.

Consider the recent global review report of ORH biology, stock assessment,
and approaches to management.

Modelling VME
taxa
Intersessional, NZ

Report on relevant data and model developments to predict VME indicator
taxa

Fishing impact on
VME

Intersessional, NZ,
Chile and Australia

Update data available and evaluate the impact of fishing activities on VMEs
and EBSAs in the convention area and evaluate spatial management options,
including using stakeholder workshops.

CMM 4.03, bottom
fishing measure
Intersessional, NZ,
Chile and Australia

Review and recommend modifications, if necessary, to CMM 4.03, the bottom
fishing measure based on results of stock assessments, VME modelling and
spatial management options.

Demersal Species
Assessment
Framework
Intersessional,
Australia, NZ, DWWG

Draft a tiered assessment framework for demersal species based on estimable
parameters and available information for potential TAC guidance in a CMM.
Work towards developing limit and target reference points not inconsistent
with the variety of domestic policies and international guidelines / best
practices.

Develop data collection proposals for increasing information available for
different areas/stocks

Ecological Risk of
deep water
fisheries on deep
water sharks
Intersessional
Australia

Draft risk assessment of the impact of deep water fishing on deep water
sharks

Include fishing mortality or Productivity Susceptibility Analysis
Refer to the SPRFMO list of species of concern and proposed provisional
additions to help rank species for ID and sampling purposes.

General Issues / reporting

Task Objectives

Assessment e Review scientific appropriateness of observer coverage by fishery
requirements (also consider whether transhipment data would be useful for
To be done for SCos scientific purposes)

CMM 4.02, data standards |«
Intersessional, NZ, Chile and

Australia

Review whether the data standards are appropriate for achieving the
assessment goals

Seabird monitoring

¢ Evaluate the practicality of data collection programs for better
understanding fishery and bird interactions in the SPRFMO
convention area.

e This should include considerations of whether estimates of
interactions or abundance can be reasonably obtained. For example,
in night vs day squid fishing.

EM reporting,

Intersessional EU, Australia,

NZ, secretariat

e Review electronic at-sea, study fleet, and “self-sampling” monitoring
approaches and consider how each may meet or supplement
information in SPRFMO’s data standard

e Consider practices being developed in other RFMOs
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Longer term considerations

The Commission suggested (COMM4, 2016) it would be helpful if the SC develop a rolling multi-
annual work plan of research priorities and associated funding needs to assist with future planning

and budgeting.

The Commission recognized the following timeline identifying actions and research priorities for the
period 2018-2019

2018

e Full benchmark assessment for Jack mackerel including recommendations for data weighting, model
alternatives, relative spatial distribution of jack mackerel by regions, and ensemble approaches

e Further development of data limited approaches and assessment models for squid and orange roughy

e Conduct and report on simulation tests to evaluate observer coverage and management objectives.

2019

¢ Evaluate potential application of VMS data for assessment purposes
e Develop and execute a focussed International fishery-independent survey
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Adopted budget and contributions for the financial year 2017-18
and forecasted budget for the financial year 2018-19

(FAC4-WPO1 and FAC4-WPO1 Suppl.)

Table 1: Proposed budget for the financial year 2017-18 and forecasted budget for the
financial year 2018-19

Original Revised

2017 Forecast
Proposal Proposal

Budget Items

. . - . N i
(including detailed cost estimates) for 2017-18 2017-18 for 2018-19

Personnel
Salaries (P5, P3, P2, 1.5 GS): $550 000
ES changeover: $200 000
ES recruitment: $ 25 000 $650 000 $835 000 $635 000
Insurances: $22 000
Temporary personnel: $25 000
Training and other: $13 000

Premises and Equipment
Premises: $46 000
IT hardware: $12 000 570 000 $70 000 »72 000
Other: $10 000
Meetings and Travel
SPRFMO SC/Annual meetings: $70 000
Home leave: $10 000 $90 000 $90 000 $95 000
Other meetings: $10 000

Information and Communication
Telephone, internet & other IT: $10 000
Website expenses: $5 000 $30 000 $30 000 $80 000
Database regular costs: $15 000
Database development: S50 000 (2018-19)

Other Operational Expenses
Auditors:$$7 000
Printing: $5 000
Bank and post services: $4 000 330000 $30 000 331000
Hospitality: $4 000
Other: $10 000

SPRFMO VMS

2017-18 only:
Development: $175 000 — $148 000 = $27 000

Legal Fees: $5 000

Regular expenses $67 000 5133 000
Contingency (10% of annual fee): $10 000
VMS Contractor at Secretariat: $25 000
Annual Fee (from 2018/19): $98 000

Regular Review S$15 000 $15 000
Subtotal $870000 | $1137 000 | $1061000
Scientific Support (see FR2 para 3) $12 000 $12 000 $20 000
Developing States (see FR2 para 3) $20 000 $15 000 $20 000
Total $902000, $1164000/ $1101000

! Costs estimates for sub-items are approximate and preliminary; they may be subject to changes depending on actual cost
developments, emerging requirements and unforeseen circumstances.
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Table 2: Contributions for the financial year 2017-18

NzZD$ Contributions % of Total
Australia S68,474 5.9%
Chile $89,684 7.7%
China $225,752 19.4%
Cook Islands $12,060 1.0%
Cuba $8,657 0.7%
Ecuador $8,356 0.7%
European Union $125,399 10.8%
Faroe Islands $26,950 2.3%
Korea $43,890 3.8%
New Zealand $132,824 11.4%
Peru $29,923 2.6%
Russian Federation $28,221 2.4%
Chinese Taipei 524,674 2.1%
Vanuatu $46,333 4.0%
Other Funding 5292,803 25.2%
Total $1,164,000 100%
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Final Compliance Report
(COMMS5-Doc08)

The Commission adopted the CTC’s Provisional Compliance report (CTC4-Doco7) without amendments.

Reporting period to which this report refers: 2015/16 (1 November 2015 — 31 October 2016)

The Conservation and Management Measures which have been assessed include:
- CMM 4.01 (Trachurus murphyi; 2016)

- CMM 4.02 (Data Standards; 2016)

- CMM 4.03 (Bottom Fishing; 2016)

- CMM 4.04 (IUU List; 2016)

- CMM 4.05 (Record of Vessels; 2016)

- CMM 2.06 (Commission VMS; 2014)

- CMM 2.07 (Port Inspection; 2014)

- CMM 1.02 (Gillnetting; 2013)

- CMM 4.09 (Seabirds; 2016)

- CMM 4.10 (Compliance Monitoring Scheme; 2016)

- CMM 3.04 (Boarding and Inspection; 2015)

- CMM 3.05 (Transhipment; 2015) — effective 1 March 2016
- CMM 4.13 (Exploratory Fisheries; 2016)

- CMM 4.14 (Exploratory Toothfish fishing; 2016)

- CMM 4.15 (Stateless Vessels; 2016
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Table 1: CTC Assessments of CMM 4.01 Trachurus murphyi
2014/15

2015/16

Compliance 2015/16 Assessments Compliance Status

Status

Chile Non-Compliant  Compliant
China Non-Compliant  Compliant
Secretariat Assessment:
European The April 2016 report was received 5 days late (Para 11 and 16). Non-compliant with
"oP Non-Compliant Comment by Member/CNCP: paragraphs 11 and 16. No
Union .
No comment further action

Discussion and recommendations:
Secretariat Assessment:
The August 2016 report was received 6 days late (Para 11 and 16).
Korea’s annual report was received 3 weeks late (7 days prior to SC-04) (Para 18).
Comment by Member/CNCP:
No comment
Discussion and recommendations:
Peru Non-Compliant  Compliant
Secretariat Assessment:
The 2016 Annual report was received on the 4t of October 2016 (24 days late) (Para 18).
Comment by Member/CNCP:
Discussion and recommendations:
Vanuatu Non-Compliant  Compliant
Secretariat Assessment:
The implementation report suggests that Liberian reefers have conducted Jack mackerel
transhipping activities during the period November 2015 — October 2016; However, the Secretariat
has not received any monthly reports for that period (Para 11 and 16).
Comment by Member/CNCP:
Liberia’s Implement Report previously submitted inadvertently covered the period January to
Liberia Non-Compliant  December 2015, instead of 1 November 2015 — 31 October 2016. Liberia submitted her Annual Compliant
Transshipment Report in June 2016; that Report detailed transshipment operations for four (4)
vessels which were carried out from January to December 2015. Moreover, monthly reports for
those same vessels were submitted in 2015. As of 1 December 2016, Liberia provided transshipment
data for two (2) vessels (WATER PHOENIX and PRINCE OF TIDES) which transshipped squid in
blocks, not Trachurus Murphyi.
Discussion and recommendations:
Secretariat Assessment:
Based upon received transhipment notifications, Panama reefers were active in the Jack mackerel

Non-compliant with
paragraphs 11, 16 and 18.
No further action

Korea Non-Compliant

Non-compliant with
relevant paragraph 18. No
further action

Russian

Federation Non-Compliant

fishery during April, May & June. However, the June monthly report has not yet been received Priority non-Compliant
Priority non- (Para 11 and 16) with paragraphs 11, 15 and
Panama ty Panama has not submitted any VMS data for its reefer vessels operating during 2016 in the Jack 16. Develop a compliance
Compliant . s
mackerel fishery (Para 15). action plan within 6
Comment by Member/CNCP: months.

No comments
Discussion and recommendations:
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Table 2: CTC Assessments of CMM 4.02 Data Standards

Chile

Non-Compliant

Compliant

China

Non-Compliant

Secretariat Assessment:

2015 Pelagic Trawl data do not contain information on bycatch species (para 1e)

2015 Transhipment data do not contain information on GIS transhipments (para 1€)
Comment by Member/CNCP:

China Overseas Fisheries Association (COFA) and SHOU were authorized by the Chinese
government to jointly undertake the CJM and GIS fishing activities data collection. The CJM
fishing activities data were submitted to DIWG in accordance with requirements of CMM3.02. The
catch recorded in logbook is by set, it is very few catch of MAS in per set (143 340kg MAS in 614
sets, average 233kg/set). Due to very few catch of non-target species, China CJM fishing vessels
recorded the catch without classification in fishing log in 2015. China has already advised the
vessel owner to record by-catch species in 2016.

China requires all fishing vessels to notify the Chinese government of each transshipment of CMJ
and GIS caught in the Convention area. For CMJ transshipment, China submits transshipment
notification and data as required by CMM 3.05. For GIS transhipment, after receiving the
transshipment request, we always check whether the unloading and receiving vessels were both
included in the Record of Vessels. But it needs time for all Chinese squid jigging vessels to fully
carry out the transshipment requirement. As our understanding to CMM 3.05, items 4, 5, 6, 7 and
8 under the sentence "Transhipments of Trachurus murphyi and demersal species caught in the
Convention Area" are only applicable to transhipment of Trachurus murphyi and demersal
species, but China will continue working on the improvement of the squid data collection.
Discussion and recommendations:

Non-compliant with paragraph 1e.
No further action required

Not assessed. CTC will ask
Commission to clarify ambiguity of
relevant obligations

European
Union

Non-Compliant

Compliant

Korea

Non-Compliant

Compliant

Peru

Non-Compliant

Compliant

Russian
Federation

Non-Compliant

Secretariat Assessment:

2015 Annual Catch Totals were extracted from the 2016 National report provided on 4 October
2016 (4 days late) (Para 1a).

The 2015 Fishing activity data has not been submitted to the Secretariat yet (Para 1e).

The 2015 observer data has not been submitted to the Secretariat yet (Para 2d).

Comment by Member/CNCP:

The Russian Federation agrees to provide the outstanding information within 6 months.
Discussion and recommendations:

Non-compliant with paragraph 1a.
No further action

Non-compliant with paragraph 1e.
Provide the outstanding information
within 6 months.

Non-compliant with paragraph 2d.
No further action

Vanuatu

Non-Compliant

Compliant
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2014/15
Mgrlglc);r/ Compliance 2015/16 Assessments Comp?i(:lllf({ ;68 tatus
Status

Secretariat Assessment: Non-compliant with relevant
2015 Transhipment data does not separate out each individual species (Para 1e). paragraph 1e. Undertake a

Liberia Non-Compliant | Comment by Member/CNCP: Compliance review to identify
Corrected Transshipment Data has been provided to the Secretariat as of 1 December 2016 reason for non-compliance
Discussion and recommendations: including gaps in implementation

Secretariat Assessment:

Panama has not provided a final compilation of its 2015 Transhipment data (Para 1e)
Panama Non-Compliant | Comment by Member/CNCP:

No comment

Discussion and recommendations:

Non-compliant with paragraph 1e.
Undertake a Compliance review to
identify reason for non-compliance
including gaps in implementation

Table 3: CTC Assessments of CMM 4.03 Bottom Fishing

2015/16 Assessments

Member/ 2014/15 2015/16
CNCP Compliance Status Compliance Status
European Union Priority Non_COmpliant Compliant
Russian

Federation Priority Non-Compliant | Compliant

Table 4: CTC Assessment of CMM 4.04 Vessels presumed to have carried out IUU activities

B 2.0 14/15 2015/16 Assessments 2(,)15/ e
CNCP Compliance Status Compliance Status
Russian Priority Non- .
Federation Compliant Corgiizt
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Table 5: CTC Assessment of CMM 4.05 Commission Record of Vessels Authorised to Fish in the Convention Area

2014/15

Member/ Compliance

CNCP Status

Non-

(S35 Compliant

2015/16 Assessments

Secretariat Assessment: All 37 of the revoked authorisations were received by the Secretariat
between 2 & 10 days late (Para 8).

Comment by Member/CNCP: Chile recognizes the late submission of 37 revoked
authorizations. Additional efforts will be made to avoid this kind of situations in the future. It is
important to highlight that none of those 37 vessels has been actively fishing in the SPRFMO Area
since 2010, thus the aim of the Convention and CMMs were not compromised.

Discussion and recommendations:

2015/16
Compliance Status

Non-compliant with paragraph 8. No
further action

China Non'—
Compliant

Secretariat Assessment: China has provided images for 34% of its authorised fleet (reflecting
an increase from 40 to 130 vessel images) and submission of IMO numbers in accordance with
Annex 1 is currently incomplete (Para 5).

Failure of the flag state to provide information regarding updating the authorisation of one vessel
in accordance with paragraph 7.

Comment by Member/CNCP: Because of the big number of Chinese authorised vessels in
SPRFMO Convention Area, it needs time to collect images of all the vessels, and many of them are
fishing on sea throughout the year and there is not possibility to take photo of them on sea. We
always update images of vessels when the images are available. China will try the best to collect all
the images of the China flagged vessels in SPRFMO records as soon as we can.

All Chinese Trawlers have already obtained IMO number, but squid jigging vessels almost do not
have IMO number. Due to the big number of Chinese squid jigging vessels, it needs time to apply
for IMO number for all the vessels. All Chinese authorised vessels in SPRFMO Convention area are
advised to get IMO number, and China will urge the vessel owner to apply for IMO number as soon
as possible.

China domestic authorisation procedure is as follows: Chinese government examines the vessel
and issues the Fishing License on High Sea for the vessel for permission to fish in a certain area (in
this case, the SPRFMO Convention Area). The validity period of the Fishing License is usually three
years, starting from the permission date. After obtaining the Fishing License the vessel is permitted
to set out to sea and then it will submit the SPRFMO registration application. The authorisation
period in the registration form conforms to the validity period on the Fishing License, but it doesn’t
mean that the vessel is fishing before registration. We require all the newly authorised vessels to
enter the SPRFMO Convention Area 15 days after their registration.

Discussion and recommendations:

Non-compliant with paragraph 7.
Undertake a Compliance review within 180
days to update CTC and Commission
regarding progress intersessionally.

Non-compliant with paragraph 5.
Undertake a Compliance review within 180
days to update CTC and Commission
regarding progress intersessionally.
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2015/16
Compliance Status

Secretariat Assessment: The Secretariat is unable assess whether there may be a compliance
Cook Compliant issue against paras 2,3,4 because the Cook Islands have not submitted an implementation report. Non-compliant with paragraphs 2,3 and 4.
Islands P Comment by Member/CNCP: No comment Refer to executive summary
Discussion and recommendations:
European Non- g
Union Compliant Compitien:
Secretariat Assessment: The Secretariat has received images for 10 out of the 23 authorised
Korea Non- vessels (includes the 6 active vessels) (para 5). Non-compliant with paragraph 5. No
Compliant Comment by Member/CNCP: Submitted outstanding images (last submission was 6 Dec) further action
Discussion and recommendations:
Secretariat Assessment: The Secretariat has received images for 74 of Peru’s authorised
vessels (an increase of 70 vessels) and submission of IMO numbers in accordance with Annex 1 is
currently incomplete (para 5).
Comment by Member/CNCP: Vessels with IMO (>100t): With respect to vessels with IMO
numbers, we sent IMO numbers of 69 vessels, representing 79% of the total. It is being carried out N . .
.o . on-compliant with paragraph 5.
Non- the necessary coordlnfitlon for that the IMO numbers of 1§ vessels can be‘sent as soon as possible. Undertake a Compliance review within 180
Peru ] Authorised Vessels with Images: Regarding the images, it has been sent images of 70 vessels; P .
Compliant : mag g & 8es, . 8 7 ’ days to update CTC and Commission
though, it should be mentioned that the SPRFMO already had images of 303 vessels (Westella of di intersessionall
registration number CO-29381-PM, Don Ole of registration number CO-50608-PM and Ocean Star regarding progress in onaty.
of registration number CO-51118-PM). Attached to this document are the images of 01 vessels
(Caracol of registration number CO-15313-PM). Therefore, the SPRFMO would already have 74
vessels with its images, representing
Discussion and recommendations:
Secretariat Assessment: On 2 April the PAMYAT KIROVA undertook transfer of supplies
Russian Compliant within the Convention Area without being on the SPRFMO Record of Vessels (para 11). Priority Non-Compliant with paragraph 11.
Federation P Comment by Member/CNCP: Refer to additional information supplied for the Draft IUU List. Develop a compliance action plan.
Discussion and recommendations:
Secretariat Assessment: 8 currently authorised vessels are missing the required images (para
5). . .
Liberia Compliant Comment by Member/CNCP: Images for the aforementioned vessels have been submitted to E(I)ﬁ;comp‘hant wil pveagin g g
i er action
the Secretariat as of 29 November 2016
Discussion and recommendations:
Secretariat Assessment: Non-compliant with paragraphs 2,3 and 4.
The Secretariat is unable assess whether there may be a compliance issue against paras 2,3,4 Refer to executive summary
because Panama has not submitted an implementation report.
Panama Compliant 3 of Panama’s currently authorised vessels are missing images and submission of IMO numbersin = Non-compliant with paragraph 5. Undertake
accordance with Annex 1 is currently incomplete (para 5). a Compliance review within 180 days to
Comment by Member/CNCP: No comment update CTC and Commission regarding
Discussion and recommendations: progress intersessionally.
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CMM 2.06 Establishment of the SPRFMO Vessel Monitoring System

At this time, this CMM does not have readily measurable implementation requirements.

Table 6: CTC assessment of CMM 2.07 Minimum standards of Inspection in Port

Member/ 2014/15 2015/16

Compliance 2015/16 Assessments

Ll Status

Compliance Status

Secretariat Assessment: The Secretariat is unable assess whether there may be a compliance
issue against because the Cook Islands have not submitted an implementation report. Non-compliant with CMM 2.07.
Comment by Member/CNCP: No comment Refer to executive summary
Discussion and recommendations:

Secretariat Assessment: The Secretariat is unable assess whether there may be a compliance

Cook Islands Non-Compliant

Cuba Non-Compliant issue against because Cuba has not submitted an implementation report. Non-compliant with CMM 2.07.
P Comment by Member/CNCP: No comment Refer to executive summary
Discussion and recommendations:
Secretariat Assessment: At this time, the Secretariat has not received any summaries for the . li ith
. . ducted by Ecuador Priority Non-Compliant wit
Ecuador Non-compliant OB ik e GO TG by : paragraph 21. Develop a
Comment by Member/CNCP: No Comment compliance a.ction lan
Discussion and recommendations: P pratl.
f:i;?ﬁis Non-Compliant Compliant

Secretariat Assessment: Korea’s implementation report records that 93 inspections have been
carried out but the Secretariat has only received 1 inspection report summary ~ 3% (note a similar
report was received last year and Korea clarified that the number referred to the number of
Korea Compliant inspectors and not the number of inspections). Compliant.
Comment by Member/CNCP: Korea confirmed that that 31 was the number of ports and that
93 was the number of inspectors.
Discussion and recommendations:
Secretariat Assessment: The Russian Federation Implementation Report indicates that the

Russi Russian Federation does expect to receive SPRFMO-managed species in its ports — but so far the Non-compliant with paragraphs 5
usstan li informati ired under P hs 5 and 9 has not b bmitted d 9. Provide outstandi
Federation Compliant information required under Paragraphs 5 and 9 has not been submitted. o . and 9. Provide outstanding
Comment by Member/CNCP: Russian Federation agreed to send the required information. information within 180 days.
Discussion and recommendations:
Ch.l nese Non-Compliant Compliant
Taipei

CMM 1.02 Gillnets in the SPRFMO Area
This CMM did not have any identified compliance issues during either 2014/15 nor in 2015/16.
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Table7: CTC assessment of CMM 4.09 Minimising bycatch of Seabirds

2014/15 2015/16

Compliance Status

Member/
CNCP

Compliance 2015/16 Assessments
Status

China Non-Compliant  Compliant

Secretariat Assessment: Korea’s annual national report did not report specifically on seabird mitigation
measures nor observed seabird interaction data

Comment by Member/CNCP: Outstanding information has been provided during the CTC meeting.
Discussion and recommendations:

Non-complaint with
paragraph 8. No further
action

Korea Non-Compliant

New Zealand Non-Compliant ~Compliant

Peru Non-Compliant ~ Compliant
Russian . .
Federation Non-Compliant ~ Compliant
Secretariat Assessment: Annual national report did not report specifically on seabird mitigation measures
nor observed seabird interaction data
Comment by Member/CNCP: The most recent Vanuatu annual report covered the 2015 fishing year. During
this season there were no observers on the vessels as a result of public servants being redeployed to assistin the ~ Non-compliant with
Vanuatu Non-Compliant ~ reconstruction work following Cyclone Pam. Consequently, there were no seabird observations carried out on paragraph 8. No further

the vessels during 2015. I would also note that because the vessels do not discharge biological material they are action.
exempt from applying the seabird mitigation measures described in the CMM. However, tori lines were trialled

on the vessels in 2016

Discussion and recommendations:
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Member/

CNCP

2014/15

Compliance

Status

2015/16 Assessments

Secretariat Assessment: The Cook Islands have not submitted a

SPRFMO COMM5-Report-ANNEX 5

2015/16
Compliance Status

Priority Non- 2015/16 Implementation report so far (para 5) Priority Non-complaint with paragraph 5. Develop a
Cook Islands . . . .
Compliant Comment by Member/CNCP: No comment compliance action plan (also see executive summary)
Discussion and recommendations:
Secretariat Assessment: Cuba has not submitted a 2015/16
Cuba Priority Non- implementation report so far (para 5). Priority Non-complaint with paragraph 5. Develop a
Compliant Comment by Member/CNCP: No comment compliance action plan (also see executive summary)
Discussion and recommendations:
Ecuador Pr1or1t§f ey Compliant
Compliant
Faroe Islands Prlorlty WEsE Compliant
Compliant

Secretariat Assessment: Korea submitted its 2015/16 implementation
report on 14 December 2016 (60 days late) (para 5).

Non-compliant with paragraph 5.

Korea Non-Compliant Comment by Member/CNCP: This significant delay is due to the )
personnel changes and the shift in responsibilities within our Division. No further action
Discussion and recommendations:
Russi . : '
uss1an. Priority Non Compliant
Federation Compliant
Secretariat Assessment: Colombia has not submitted a 2015/16
. implementation report so far (Para 5). Priority Non-complaint with paragraph 5. Develop a
Colombia Non-Compliant
P Comment by Member/CNCP: No comment compliance action plan (also see executive summary)
Discussion and recommendations:
Secretariat Assessment: Panama has not submitted a 2015/16
P Priority Non- implementation report so far (Para 5) Priority Non-complaint with paragraph 5. Develop a
anama b : . .
Compliant Comment by Member/CNCP: No comment compliance action plan (also see executive summary)

Discussion and recommendations:

CTC Assessment of CMM 3.04 Boarding and Inspection Procedures

This CMM did not have any secretariat identified compliance issues during 2015/16.
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Table 9: CTC assessment of CMM 3.05 Regulation of Transhipment and Other Transfer Activities
(only assessed for the period after 1 March 2016)

2014/15
Member/ Compli-

2015/16

2015/16 Assessments Compliance Status

CNCP ance
Status

Secretariat Assessment: On 7 March 2016 the RONG ZHOU conducted transhipment activities in
the SPRFMO Area without being on the SPRFMO record of Vessels. The RONG ZHOU was later
included into the Record by China as per an email received on 11 October 2016 where China also
asserted that at the time of the Transhipment the RHOU ZHOU had been authorised (Para 2)

None of the notifications related to the 15 Jack mackerel Transhipments have been received with in the
timeframe required under paragraph 6 (i.e. [36] hrs prior to transhipment) (para 4)

According to China’s Implementation Report 7 Jack mackerel Transhipments were observed, but China
has not submitted any Annex B logsheets to the Secretariat (Para 6)

Comment by Member/CNCP: The fishing vessel RONG ZHOU had been registered in SPRFMO
Record of Vessels since 2014, its period of validity expired on 31 March 2015. After that due to the
carelessness of the ship-owner, the updated registration information of this vessel did not be submitted
in a timely manner. However, the vessel RONG ZHOU is authorized by Chinese government to fish in
south-east Pacific from 20t March 2014 to 315t March 2017 according to its latest Fishing License. The

China n/a updated registration information of RONG ZHOU has been submitted to this Secretariat on 11th October

2016. We confirm that HUA YING 205 and RONG ZHOU are both authorized vessels to operate in the

SPRFMO Convention Area. In view of this, we would like to request this Secretariat to move the above

mentioned two vessels from the Draft IUU List in 2017. From now on China will update the vessel

registration information in a timely manner if any.

Sometimes the carrier vessel adjusts the transshipment date temporarily because of the bad weather. In

this case, the notification cannot be received 36 hours before transshipment. We emphasize to the vessel

operator that they shall notify the Secretariat of each transshipment of CMJ at least 36 hours before the
estimated time of such activities.

According to CMM 3.05 para 6, China shall submit the transshipment logsheets to the Secretariat no

later than 15 days from debarkation of the observer. But the observer of KAIFU is also steward of this

vessel, he is still working on-board KAIFU. China would like to submit the transshipment logsheets if
needed.

Discussion and recommendations:

Secretariat Assessment: None of the Transhipment notifications were been received within the

required timeframe of [36] hours (Para 4)

Non-compliant with paragraph 2.
Undertake a compliance review within 6
months

Non-compliant with paragraph 4. No
further action, refer to executive summary

Compliant with paragraph 6.

%‘Illli.gﬁean n/a Comment by Member/CNCP: The actual date of transhipments occurred later than the date Eﬁlﬂggzlz};?trgg t%agieggﬁg};:éulloma
foreseen in the initial notifications. SPRFMO was duly informed. ’ Yy
Discussion and recommendations:
Secretariat Assessment: Three of the Transhipment notifications have not been received within the

Korea o required timeframe of [36] hours (Para 4) Non-compliant with paragraph 4. No
Comment by Member/CNCP: No comment further action, refer to executive summary
Discussion and recommendations:

Russian Secretariat Assessment: On 2 April the PAMYAT KIROVA undertook transfer of supplies within the Priority Non-compliant with paragraph 3.

Federation e Convention Area without being on the SPRFMO Record of Vessels (Para 3). Develop a compliance action plan
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2014/15
Member/ Compli-

2015/16

2015/16 Assessments Compliance Status

CNCP ance
Status

Comment by Member/CNCP: Please refer to additional information provided as part of the Draft (including an investigation report) to be
IUU List. provided within 6 months
Discussion and recommendations: Russian Federation offered to prepare a report within 6

months.

Secretariat Assessment: On 2 April 2016, the vessel FRIGG engaged in transfer of supplies with the

Russian Federation flagged PAMYAT KIROVA (a vessel that is not included in the SPRFMO Record of

Vessels) (Para 3).

Two of the Transhipment notifications were not received within the required timeframe of [36] hours

(Para 4)

Comment by Member/CNCP: A detailed investigation report of this incident was provided by

Vanuatu to the SPRFMO Secretariat on 22 September 2016.

During Commission discussion of the (then) proposed CMM, Vanuatu expressed concerns about the Priority Non-compliant with paragraph 3.
practicality of the measures particularly with regard to the need to provide pre-transshipment reports No further action
Vanuatu n/a 36 hours in advance of the activity, advising the Commission that captains of fishing vessels sometimes
decide to undertake transshipments at short notice because of operational considerations. Non- compliant with paragraph 4. No
On 5 May 2016 I wrote to the Secretariat to advise of the occurrence of such an event, stating, "Here is further action, refer to executive summary

an updated transhipment report that illustrates the difficulties of applying the 36hr rule in practice.
Odin experienced poor fishing conditions and took the opportunity to top up the carrier with 300t of
fish at short notice.” The initial pre-transhipment report was for the vessel ‘Frigg' only for a scheduled
unload.

Rigid compliance with the 36hr pre-transhipment reporting rule would at times lead to costly
inefficiencies in the operation of the vessels. This rule should be reviewed

Discussion and recommendations:

Secretariat Assessment: Liberia’s implementation report suggests that Liberian reefers have
conducted transhipping activities during the period Nov 2015 — Oct 2016; however, the Secretariat has
not received any Transhipment reports for that period (Para 8).

I e Comment by Member/CNCP: A revised Implementation Report has been provided to the Secretariat Compliant
as of 1 December 2016.
Discussion and recommendations:
Secretariat Assessment: 12 of the 21 Transhipment notifications were received outside the Non- compliant with paragraph 4. No
timeframe of [36] hrs. (Para 4) further action, refer to executive summary
Panama n/a 7 of the 13 Transhipment details files were received outside the timeframe of 7 days (Para 8)
Comment by Member/CNCP: No comment Non-complaint paragraph 8. No further
Discussion and recommendations: action

CMM 4.13 Exploratory Fisheries

This CMM did not have any secretariat identified compliance issues during 2015/16.
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CMM 4.14 Exploratory Toothfish fishing (New Zealand only)
This CMM did not have any Secretariat identified compliance issues during 2015/16.

CMM 4.15 Stateless Vessels
This CMM did not have any Secretariat identified compliance issues during 2015/16.

Executive Summary of the 2017 Final Compliance Report (assessing 2015/16)
CMM 4.10 (CMS) paragraph 15

“The Commission shall consider the Provisional Compliance Report provided by the CTC, and
adopt a Final Compliance Report at its annual meeting, which shall include:

a. A compliance status for each Member and CNCP with respect to the implementation of their
obligations under the Convention and CMMs, and recommendations for any corrective
action needed, based on compliance issues identified with respect to that Member or CNCP;

b. Suggestions for possible amendments or improvements to existing CMMs to address
implementation or compliance difficulties experienced by Members and CNCPs;

c. Obstacles to implementation identified by Members and CNCPs including capacity building
requirements;

d. Additional obligations that should be reviewed under the CMS;

e. Any other action the Commission shall deem appropriate to address non-compliance noted
in the Final Compliance Report or to promote compliance with the Convention, CMMs and
other obligations reviewed in the CMS.”

CMM 4.10 (CMS) paragraph 16

“The final Compliance Report shall also contain an executive summary setting out any
recommendations or observations from the Commission regarding the issues listed in
paragraph 15 of this measure”.

The Commission adopted the CTC’s Provisional Executive Summary without
amendments.

The CTC was pleased to see the considerable improvements that Members and CNCPs made with
regard to their obligations compared with last year. However, there was general disappointment

about consistent lack of representation at the CTC meeting which made the assessment task more
difficult.

Proposals to amend or improve existing CMMs:

The CTC agreed that the rules for transhipment notification period (paragraph 4) contained in CMM
3.05 should be revised in order to facilitate the operational aspects of the fleets fishing in the
Convention Area. A proposal to improve the text of the transhipment measure (CMM 3.05) was
deferred to the Commission for further consideration.

Identified obstacles to implementation and recommendations:

a. At the 2016 Meeting, the Commission recognised that CMM 4.09 (seabirds) is unclear in
terms of its application to squid jigging and recommend that this measure should be revised
in order to clarify this issue. The CTC recognised this as an outstanding issue.

b. China queried how transhipment data that has been collected under para 1d of CMM 4.02
(Data standards) could be provided in sufficient detail to facilitate effective stock assessment
(as required under para 1e). The CTC agreed to recommend that the Commission revise this
measure in order to reconsider the scope of the obligation.

c. The CTC identified a source of confusion in the template for the implementation report
regarding port inspections. The CTC agreed to recommend that the Secretariat improves the
relevant text to avoid future confusion.
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d. The CTC identified possible issues of capacity and agreed that the CTC should consider ways
to include provision of technical assistance or capacity building in preparation of
implementation reports and appropriate follow-up actions including compliance action
plans. The CTC recommends that the Commission ask the Chairperson of the Commission
and the CTC Chairperson to engage bilaterally and intersessionally with the corresponding
Members and CNCPs in order to identify possible shortcomings, ascertain possible solutions
and courses of action. The Secretariat will facilitate this process.

e. The CTCdiscussed that in future CMS exercises, cases involving non-compliance with certain
deadlines may be treated together as a different category than those currently listed in Annex
1. The CTC also agreed that in certain situations, these cases of non-compliance may be minor
in nature and would not compromise the effectiveness of SPRFMO CMMs. The CTC agreed
to treat each case on its merits.

Provision of CMMs and other Commission decisions that are a priority to be
monitored and reviewed:

The CTC strongly encouraged the submission of implementation reports from all Members and
CNCPs. Failing to report any information compromises the effectiveness of CMMs and the ability for
the Commission to meet its objectives under the Convention. The CTC agreed to recommend that
the Commission task the Commission Chairperson to communicate bilaterally with those Members
and CNCPs that have continually failed to engaged in the CMS process.

In addition, the CTC agreed to provide the following recommendations to the Commission:

a. Members and CNCPs that were asked by the CTC to prepare a Compliance Review, shall
transmit to the Secretariat any missing information, if the relevant information has not yet
been provided, within 9o days after the end of the Commission Meeting 2017.

b. Members and CNCPs that were asked by the CTC to prepare a Compliance Action Plan shall
provide the Secretariat with detailed information on the steps taken to respond to and rectify
the non-compliance and/or improve the implementation of the relevant obligations, within
six months after the end of the Commission Meeting 2017.
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Summary Table for the 2017 Final Compliance Report (wWhich assessed
2015/16)

The following table shows overall compliance and provides a simple comparison between each
Members/CNCPs “Compliance Status” compared with last year’s final compliance assessment. It
can be seen that there has been an improvement in compliance across all but one measure (49 non-
compliant instances last year reducing to 33 this year). Measures for which compliance has
significantly improved include CMMs 4.01 (T. murphyi), 4.02 (Data standards) and 4.09 (Seabird
mitigation).

Assessed

MM 4.014.02 (4.03|4.04|4.05(2.06|2.07|1.02 (4.09|4.10|3.04 (3.05|4.13 | 4.14 (4.15

Australia

Chile

China

Cook Islands

Cuba

Ecuador

European Union

Faroe Islands

Korea

New Zealand

Peru

Russian Federation

Chinese Taipei

Vanuatu

Colombia

Liberia

Panama

USA

Non-compliant
2017 Final CMS

Non -compliant
2016 Final CMS 99| 2| 1| 8|nfa| 6| 0| 6| 8 |n/a|n/a|n/a|n/a|n/a

KEY: Compliant, , Priority non-compliant, Seriously/Persistently non-compliant
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Final IUU List
(COMMS - Doc 07)

TAVRIDA
Name of vessel (AURORA) DZ“:?;::#QO MYS MARII
(PACIFIC CONQUEROR)
Russian Federation Peru . .
Flag of vessel (Peru) (Russian Federation) Russian Federation
Albatros Company
Limited, ul. Portovaya 8, | Sustainable Fishing
Korsakov 694020, resources S.A.C.Calle
Russian Federation Amador Merino Reyna

Owner Name &
Address

(Sustainable Fishing
Resources S.A.C.Calle
Amador Merino Reyna

No. 307 Piso 9 San Isidro,
Lima, Peru
(Investment Company

LLC Transit DV (Company details
unknown)

No. 307 Piso 9 San KREDO LLC)

Isidro, Lima, Peru)
Vessel Operator LLC Transit DV
Call sign vessel UBR16 UDFI UIBA
IMO number 9179359 7913622 9009918
Other vessel
identifier i

'

Photograph of
vessel

Date the vessel was

29 January 2016

first included in 6 February 2015 6 February 2015

the IUU List

Stz af In response to information received
activities through AIS data, the New Zea‘lland
that justifies the Fishing in the SPRFMO Prolonged presence in the G'over;ltment deployed a sllirvelllance
inclusion Convention Area without | SPRFMO Area without aireratt on t2 11/ 2/ 2t(')15 t? ‘fhe MYS

of the vessel on the | authorisation (air authorisation and i/II)Ap;{(i)Iﬂirrrﬁhee (S);?(;)I\I/l[ 8 Coflvention
List, together with | photographs from New providing support to five

reference to all
relevant
documents
informing of and
evidencing those
activities

Zealand) and prolonged
unauthorised presence
in the SPRFMO Area
(evidence from Chile).

authorised Peruvian
trawlers according to
evidence provided by
Chile and Peru.

Area to the east of the New Zealand
EEZ. Photographic evidence was
gathered which showed that the MYS
MARII was fishing at the time. The
MYS MARII had not been authorised
to fish in the SPRFMO Convention
Area by its flag state.

(Indicates former details)
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Guidance to Panama Regarding its Future CNCP Status

Members expressed serious concerns about Panama’s record of non-compliance with SPRFMO
Conservation and Management Measures (CMMs) and failure to inform the Commission of the
measures it has taken to ensure compliance by its vessels with the CMMs.

The Commission approved Panama’s application for CNCP status in 2017, but advised that Panama
should not expect its CNCP application to be approved in 2018 unless Panama takes steps to improve
its cooperation with the Commission, including;:

1. Undertake the corrective actions requested of Panama by the Commission in the Final
Compliance Report 2017, including:

a. Developing a Compliance Action Plan regarding CMM 4.01 (Trachurus murphyi)
within six months after the end of the Commission Meeting 2017;

b. Undertaking a Compliance Review regarding CMM 4.02 (Data Standards) within 9o
days after the end of the Commission Meeting 2017;

c. Undertake a Compliance Review regarding CMM 4.05 (Commission Record of
Vessels Authorised to fish) within 9o days after the end of the Commission Meeting
2017;

d. Develop a Compliance Action Plan regarding CMM 4.10 (Establishment of a
Compliance and Monitoring Scheme) within six months after the end of the
Commission Meeting 2017.

2. Demonstrate considerable improvements with regard to their obligations as a CNCP
compared to last year, including a commitment to participate in the effective operation of
the Commission;

3. Submit its Implementation Report for the 2018 Compliance Report in accordance with
paragraph 5 of CMM 4.10 (Compliance and Monitoring Scheme; 2016); and

4. Address all requirements for a non-member seeking the status of CNCP, as listed in
paragraph 3 of Decision 1.02 (Rules for Cooperating Non-Contracting Parties; 2016).

The Commission notes that the Chairperson of the Commission will engage bilaterally with Panama
in relation to this decision during the intersessional period.
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Amendments to Conservation and Management Measures

The Commission amended the following Conservation and Management Measures (CMMs):
Old (2016) Name New Name

a. CMM 4.01 — CMM o1-2017
b. CMM4.02 - CMM 02-2017
c. CMM4.02 - CMM 02-2017
d. CMM2.06 - CMM 06-2017
e. CMM4.03 - CMM 03-2017
f. CMM4.04 - CMM 04-2017
g. CMM3.05 - CMM 12-2017
h. CMM2.07 - CMM 07-2017
i. CMM4.09 - CMM 09-2017
j. CMM 4.10 — CMM 10-2017
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CMM 4.01 (new: CMM 01-2017). Conservation and Management
Measure for Trachurus murphyi

(COMM5-WP06)

The Commission of the South Pacific Regional Fisheries Management Organisation;

NOTING that the Trachurus murphyi stock remains at very low levels;

CONCERNED in particular with the low levels of the current biomass, historically high fishing
mortality, the need to maintain low fishing mortality, and the high degree of associated
uncertainties;

TAKING INTO ACCOUNT the outcomes of the stock assessment carried out on 29 September to 3
October of 2016 and the advice of the Scientific Committee;

BEARING IN MIND the commitment to apply the precautionary approach and take decisions
based on the best scientific and technical information available as set out in Article 3 of the
Convention;

RECOGNISING that a primary function of the Commission is to adopt Conservation and
Management Measures (CMMs) to achieve the objective of the Convention, including, as
appropriate, CMMs for particular fish stocks;

AFFIRMING its commitment to rebuilding the stock of Trachurus murphyi and ensuring its long
term conservation and sustainable management in accordance with the objective of the
Convention;

RECOGNISING the need for effective monitoring and control and surveillance of fishing for
Trachurus murphyi in the implementation of this measure pending the establishment of
monitoring, control and surveillance measures pursuant to Article 277 of the Convention;

RECALLING Articles 4(2), 20(3), 20(4) and 21(2) of the Convention;
RECALLING also Article 21(1) of the Convention;
ADOPTS the following CMM in accordance with Articles 8 and 21 of the Convention:

General Provisions

1. This CMM applies to fisheries for Trachurus murphyi undertaken by vessels flagged to Members
and Cooperating Non-Contracting Parties (CNCPs) included on the Commission Record of
Vessels (CMM 4.05; 2016) in the Convention Area and, in accordance with Article 20(4)(a)({ii)
and with the express consent of Chile, to fisheries for Trachurus murphyi undertaken by Chile in
areas under its national jurisdiction.

2. Only fishing vessels duly authorized pursuant to Article 25 of the Convention and in accordance
with CMM 4.05 (Record of Vessels; 2016) that are flagged to Members and Cooperating Non-
Contracting Parties (CNCPs) shall participate in the fishery for Trachurus murphyi in the
Convention Area.

3. This CMM is not to be considered a precedent for future allocation decisions.
Effort management

4. Relevant Members and CNCPs shall limit the total gross tonnage (GT)* of vessels flying their flag
and participating in the fishing activities described in Article 1, (1)(g)(i) and (ii) of the Convention

1 In the event that GT is not available, Members and CNCPs shall utilise Gross Registered Tonnage (GRT) for the
purposes of this CMM.
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in respect of the Trachurus murphyi fisheries in the Convention Area to the total tonnage of their
flagged vessels that were engaged in such fishing activities in 2007 or 2008 or 2009 in the
Convention Area and as set out in Table 1 of CMM 1.01 (Trachurus murphyi; 2013). Such
Members and CNCPs may substitute their vessels as long as the total level of GT for each Member
and CNCP does not exceed the level recorded in that Table.

Catch management

5.

10.

In 2017 the total catch of Trachurus murphyi in the area to which this CMM applies in
accordance with paragraph 1 shall be limited to 443 000 tonnes. Members and CNCPs are to
share in this total catch in the tonnages set out in Table 1 of this CMM.

Catches will be attributed to the Flag State whose vessels have undertaken the fishing activities
described in Article 1 (1)(g)(i) and (ii) of the Convention.

In the event that a Member or CNCP reaches 70% of its catch limit set out in Table 1, the Executive
Secretary shall inform that Member or CNCP of that fact, with a copy to all other Members and
CNCPs. That Member or CNCP shall close the fishery for its flagged vessels when the total catch
of its flagged vessels is equivalent to 100% of its catch limit. Such Member or CNCP shall notify
promptly the Executive Secretary of the date of the closure.

The provisions of this CMM are without prejudice to the right of Members and CNCPs to adopt
measures limiting vessels flying their flag and fishing for Trachurus murphyi in the Convention
Area to catches less than the limits set out in Table 1. In any such case, Members and CNCPs shall
notify the Executive Secretary of the measures, when practicable, within 1 month of adoption.
Upon receipt, the Executive Secretary shall circulate such measures to all Members and CNCPs
without delay.

By 31 December each year a Member or CNCP may transfer to another Member or CNCP all or
part of its entitlement to catch up to the limit set out in Table 1, without prejudice to future
agreements on the allocation of fishing opportunities, subject to the approval of the receiving
Member or CNCP. When receiving fishing entitlement by transfer, a Member or CNCP may either
allocate it on the basis of domestic legislation or endorse arrangements between owners
participating in the transfer. Before the transferred fishing takes place, the transferring Member
or CNCP shall notify the transfer to the Executive Secretary for circulation to Members and
CNCPs without delay.

Members and CNCPs agree, having regard to the advice of the Scientific Committee, that catches
of Trachurus murphyi in 2017 throughout the range of the stock should not exceed
493 000 tonnes.

Data collection and reporting

11.

12.

13.

14.

15.

Members and CNCPs participating in the Trachurus murphyi fishery shall report in an electronic
format the monthly catches of their flagged vessels to the Secretariat within 20 days of the end
of the month, in accordance with CMM 4.02 (Data Standards; 2016) and using templates
prepared by the Secretariat and available on the SPRFMO website.

The Executive Secretary shall circulate monthly catches, aggregated by flag State, to all Members
and CNCPs on a monthly basis.

Except as described in paragraph 11 above, each Member and CNCP participating in the
Trachurus murphyi fishery shall collect, verify, and provide all required data to the Executive
Secretary, in accordance with CMM 4.02 (Data Standards; 2016) and the templates available on
the SPRFMO website, including an annual catch report.

The Executive Secretary shall verify the annual catch reports submitted by Members and CNCPs
against the submitted data (tow-by-tow in the case of trawlers, and set by set or trip by trip in the
case of purse-seine fishing vessels). The Executive Secretary shall inform Members and CNCPs
of the outcome of the verification exercise and any possible discrepancies encountered.

Members and CNCPs participating in the Trachurus murphyi fisheries shall implement a vessel
monitoring system (VMS) in accordance with CMM 4.02 (Data Standards; 2016) and other
relevant CMMs adopted by the Commission. These VMS data shall be provided to the Executive
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Secretary within 10 days of each quarter in the format prescribed by the SPRFMO Data Standards
and using the templates on the SPRFMO website.

Each Member and CNCP participating in the Trachurus murphyi fishery shall provide the
Executive Secretary a list of vessels2 they have authorized to fish in the fishery in accordance
with Article 25 of the Convention and CMM 4.05 (Record of Vessels; 2016) and other relevant
CMMs adopted by the Commission. They shall also notify the Executive Secretary of the vessels
that are actively fishing or engaged in transhipment in the Convention Area within 20 days of the
end of each month. The Executive Secretary shall maintain lists of the vessels so notified and
will make them available on the SPRFMO website.

The Executive Secretary shall report annually to the Commission on the list of vessels having
actively fished or been engaged in transhipment in the Convention Area during the previous year
using data provided under CMM 4.02 (Data Standards; 2016).

In order to facilitate the work of the Scientific Committee, Members and CNCPs shall provide
their annual national reports, in accordance with the existing guidelines for such reports, in
advance of the 2017 Scientific Committee meeting. Members and CNCPs shall also provide
observer data for the 2017 fishing season to the Scientific Committee to the maximum extent
possible. The reports shall be submitted to the Executive Secretary at least one month before the
2017 Scientific Committee meeting in order to ensure that the Scientific Committee has an
adequate opportunity to consider the reports in its deliberations.

In accordance with Article 24(2), all Members and CNCPs participating in the Trachurus
murphyi fishery shall provide a report describing their implementation of this CMM in
accordance with the timelines specified in CMM 4.10 (Compliance Monitoring Scheme; 2016).
On the basis of submissions received the CTC shall develop a template to facilitate future
reporting. The implementation reports will be made available on the SPRFMO website.

The information collected under paragraphs 11, 13 and 18, and any stock assessments and
research in respect of Trachurus murphyi fisheries shall be submitted for review to the Scientific
Committee. The Scientific Committee will conduct the necessary analysis and assessment, in
accordance with its Workplan (2017) agreed by the Commission, in order to provide updated
advice on stock status and recovery.

Contracting Parties and CNCPs, as port States, shall, subject to their national laws, facilitate
access to their ports on a case-by-case basis to reefer vessels, supply vessels and vessels fishing
for Trachurus murphyi in accordance with this CMM. Contracting Parties and CNCPs shall
implement measures to verify catches of Trachurus murphyi caught in the Convention Area that
are landed or transhipped in its ports. When taking such measures, a Contracting Party or CNCP
shall not discriminate in form or fact against fishing, reefer or supply vessels of any Member or
CNCP. Nothing in this paragraph shall prejudice the rights, jurisdiction and duties of these
Contracting Parties and CNCPs under international law. In particular, nothing in this paragraph
shall be construed to affect:

(a) the sovereignty of Contracting Parties and CNCPs over their internal, archipelagic and
territorial waters or their sovereign rights over their continental shelf and in their
exclusive economic zone;

(b) the exercise by Contracting Parties and CNCPs of their sovereignty over ports in their
territory in accordance with international law, including their right to deny entry thereto
as well as adopt more stringent port State measures than those provided for in this CMM
and other relevant CMMs adopted by the Commission.

Until the Commission adopts an Observer Programme in accordance with Article 28 of the
Convention, all Members and CNCPs participating in the Trachurus murphyi fishery shall
ensure a minimum of 10% scientific observer coverage of trips for vessels flying their flag and
ensure that such observers collect and report data as described in CMM 4.02 (Data Standards;
2016). In the case of the flagged vessels of a Member or CNCP undertaking no more than 2 trips

2 Fishing vessels as defined in Article 1 (1)(h) of the Convention.
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in total, the 10% observer coverage shall be calculated by reference to active fishing days for
trawlers and sets for purse seine vessels.

Cooperation in respect of fisheries in adjacent areas under national jurisdiction

23. Members and CNCPs participating in Trachurus murphyi fisheries in areas under national
jurisdiction adjacent to the area to which this CMM applies in accordance with paragraph 1, and
Members and CNCPs participating in Trachurus murphyi fisheries in the area to which this
CMM applies, shall cooperate in ensuring compatibility in the conservation and management of
the fisheries. Members and CNCPs participating in Trachurus murphyi fisheries in areas under
national jurisdiction adjacent to the area to which this CMM applies are invited to apply the
measures set out in paragraphs 11-22, insofar as they are applicable, to vessels associated with
the Trachurus murphyi fisheries in their areas under national jurisdiction. They are also
requested to inform the Executive Secretary of the Conservation and Management Measures in
effect for Trachurus murphyi in areas under their national jurisdiction.

Special requirements of developing States

24. In recognition of the special requirements of developing States, in particular small island
developing States and territories and possessions in the region, Members and CNCPs are urged
to provide financial, scientific and technical assistance, where available, to enhance the ability of
those developing States and territories and possessions to implement this CMM.

Review

25. This Measure shall be reviewed by the Commission in 2018. The review shall take into account
the latest advice of the Scientific Committee and the CTC, and the extent to which this CMM,
CMM 1.01 (Trachurus murphyi, 2013), CMM 2.01 (Trachurus murphyi, 2014), CMM 3.01
(Trachurus murphyi; 2015) and CMM 4.01 (Trachurus murphyi, 2016) as well as the Interim
Measures for pelagic fisheries of 2007, as amended in 2009, 2011 and 2012, have been complied
with.

26. Without prejudice to Members and CNCPs without an entitlement in Table 1 and the rights and
obligations specified in Article 20 paragraph 4(c) of the Convention and having regard to
paragraph 10, the percentages included in Table 2 will be used by the Commission as a basis for
the allocation of Member and CNCPs’ catch limits from 2018 to 2021 inclusive.

Table 2: Percentagess related to the
catches referred to in paragraph 10

Table 1: Tonnages in 2017 fishery as
referred to in paragraph 5
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3 These percentages shall apply from 2018 to 2021

inclusive.

Member / CNCP Tonnage Member / CNCP %
Chile 317 300 Chile 64.5638
China 31294 China 6.3477
Cook Islands 0 Cook Islands

Cuba 1100 Cuba 0.2231
Ecuador (HS) 1179 Ecuador (HS) 0.2391
European Union 30 115 European Union 6.1086
Faroe Islands 5 466 Faroe Islands 1.1087
Korea 7 321 Korea 1.2822
Peru (HS) 10 000 Peru (HS) 2.0284
Russian Federation 16 183 Russian Federation 3.2825
Vanuatu 23 042 Vanuatu 4.6738
Total 443 000
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Proposal to amend Annex 14 of CMM 4.02 (new: CMM 02-2017)
Conservation and Management Measure on Standards for the
Collection, Reporting, Verification and Exchange of Data

(COMMS5-Prop02-revi)

Background

Currently, Annex 14 of CMM 4.02 contains a list of 6 species reflecting South Pacific Ocean high seas
species which are listed in Appendix 1! of the Convention on the Conservation of Migratory Species
of Wild Animals (CMS or Bonn Convention) and Appendix 12 of the Convention on International
Trade in Endangered Species of Wild Fauna and Flora (CITES).

However, according to the International Union for Conservation of Nature and Natural Resources
(IUCN) Red List of Threatened Species3 and Appendix 2 of CITES, there are other endangered,
vulnerable and near threatened species found in the SPRFMO Convention area which so far have not
been listed in Annex 14 of the CMM 4.02.

In order to better take into account ecosystem considerations, SPRFMO data standards should align
with the Ecosystem Approach to Fisheries Management4 guidelines where the ecological
relationships between harvested, dependent and associated species should be maintained.

The proposed amendment seeks, as advised by the SPRFMO Scientific Committee (SC) on its 4t
meeting held in October 2016, to include Porbeagle shark under the definition of "other species of
concern".

1 http: //www.cms.int/sites/default/files/document/Appendices COP11 E wversionsJune2015.pdf
2 https://cites.org/sites/default/files/eng/app/2016/E-Appendices-2016-03-10.pdf

3 JUCN 2016. The IUCN Red List of Threatened Species. Version 2016-2. http://www.iucnredlist.org. Downloaded on 17
October 2016.

4 http: //www.fao.org/3/a-y4470e.pdf
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Proposal to amend Annex 14 of CMM 4.02 Conservation and Management Measure
on Standards for the Collection, Reporting, Verification and Exchange of Data

The Commission of the South Pacific Regional Fisheries Management Organisation,

Having regard to the International Union for Conservation of Nature and Natural Resources (IUCN)
Red List of Threatened Species and Appendix 2 of the Convention on International Trade in
Endangered Species of Wild Fauna and Flora (CITES);

Recalling the FAO Ecosystem Approach to Fisheries Management5 guidelines where the ecological
relationships between harvested, dependent and associated species should be maintained;

Taking into account the recommendation of the 4t SPRFMO Scientific Committee meeting of
October 2016;

Adopts the following amendment:
Article 1.

Annex 14 of CMM 4.02 Conservation and Management Measure on Standards for the Collection,
Reporting, Verification and Exchange of Data is replaced by the following text:

Annex 14

Definition of “other species of concern”

As advised by the Scientific Committee and informed by Appendix 1 of the Convention on the
Conservation of Migratory Species of Wild Animals (a.k.a. CMS or Bonn Convention), the
international Union for Conservation of Nature and Natural Resources (IUCN) red List of
Threatened Species, Appendix 1 and 2 of the Convention on International Trade in Endangered
Species of Wild Fauna and Flora (CITES), “other species of concern” are defined, as of January 2017,
as:

Scientific name English name  |3-alfa code®
Carcharhinus longimanus|Oceanic whitetip shark OCS
Carcharodon carcharias |Great white shark WSH
Cetorhinus maximus Basking shark BSK
Lamna nasus Porbeagle shark POR
Manta spp. Manta rays MNT
Mobula spp. Mobula nei RMU
Rhincodon typus Whale shark RHN

Other species may be added by agreement of the Members based on the advice of the Scientific
Committee’.

5 http://www.fao.org/3/a-y447oe.pdf
6 2016 ASFIS List of Species for Fishery Statistics Purposes

7 The species listed in Annex 5 of SCo4 will be considered for further assessment during SCo5 in order to provide a full
recommendation on "other species of concern” for the consideration of the 6" SPRFMO Commission meeting.
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REVISION OF CMM 4.02 (new: CMM 02-2017). Conservation and
Management Measure on Standards for the Collection,
Reporting, Verification and Exchange of Data

(COMMS5-WPO03)

Based on suggested amendments provided by the 4th SC meeting:

1.  Section 7.3 of the fourth SC meeting report also provides a suggested amendment to paragraph
1(e) of CMM 4.02 (Data Standards; 2016):

e compile data on fishing activities and the impacts of fishing and provide these in a timely
manner to the Secretariat of the South Pacific Regional Fisheries Management Organization
(SPRFMO) using the SPREMO data submission templates. Sueh [The] data under this
subparagraph will be used for the assessment and monitoring of stocks. Members and CNCPs
will provide by the 30th June, their previous (January to December) year’s data on fishing
activities and the impacts of fishing described in sections 1b) — 1d) above.
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CMM 2.06 (new: CMM 06-2017) Conservation and Management
Measure for the Establishment of the Vessel Monitoring System
in the SPRFMO Convention Area

(COMMS5-Prop03-rev7)

The Commission of the South Pacific Regional Fisheries Management Organisation;

RECALLING the relevant provisions of the Convention on the Conservation and Management of
High Seas Fishery Resources in the South Pacific Ocean, in particular Articles 25 (1)(c) and 27 (1)(a);

NOTING the importance of the vessel monitoring system as a tool to effectively support the principles
and measures for the conservation and management of fisheries resources within the Convention Area;

MINDFUL of the rights and obligations of Commission Members and Cooperating Non-Contracting
Parties (CNCPs) in promoting the effective implementation of Conservation and Management
Measures (CMMs) adopted by the Commission;

FURTHER MINDFUL of the key principles upon which the vessel monitoring system is based,
including the confidentiality and security of information handled by the system, and its efficiency,
cost-effectiveness and flexibility;

ADOPTS the following CMM to provide for the implementation of the SPRFMO Vessel Monitoring System:

A Commission Vessel Monitoring System

1. The Commission Vessel Monitoring System (Commission VMS) shall be activated on the date
agreed in the contract between SPRFMO and its chosen provider.

2. The Commission VMS shall cover the area as defined in Article 5 of the Convention on the
Conservation and Management of High Seas Fishery Resources in the South Pacific Ocean and
have a buffer zone of 100 nautical miles outside the Convention Area.

Definitions

3. For the purposes of interpreting and implementing these procedures, the following definitions
shall apply:

(a) “Convention” means the Convention on the Conservation and Management of High Seas
Fishery Resources in the South Pacific Ocean;

(b) “Convention Area” means the Area to which this Convention applies in accordance with
Article 5 of the Convention;

(c) “Commission” means the Commission of the South Pacific Regional Fisheries
Management Organisation established by Article 6 of the Convention;

(d) “Automatic Satellite Position Device/Automatic Location Communicator” (ALC) means
a near real-time satellite position fixing transceiver;

(e) “Commission VMS” means the SPRFMO Vessel Monitoring System that is established under
this CMM;

(f) “Member/CNCP VMS” means the domestic Vessel Monitoring Systems that each
Member and CNCP are obliged to develop in accordance with this CMM;

(g) “Fisheries Monitoring Centre” (FMC) means the government authority or agency
responsible for managing VMS for its flagged fishing vessels.
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Purpose

4. The purpose of the Commission VMS is to continuously monitor the movements and activity of
fishing vessels that are on the Commission Record of Vessels and are authorised by flag States to
fish for fisheries resources in the SPRFMO Convention Area in a cost-effective manner in order
to, inter alia, support the implementation of SPRFMO CMMs.

Applicability
5. The Commission VMS shall apply to all fishing vessels as defined in Article 1 (1)(h) of the Conven-
tion. The system shall operate on a permanent basis or until decided otherwise by the Commission.

6. Any Member or CNCP may request, for the Commission's consideration and approval that waters
under its national jurisdiction be included within the area covered by the Commission VMS.
Necessary expenses incurred in the inclusion of such area into the Commission VMS shall be
borne by the Member or CNCP that made the request.

Nature and Specification of the Commission VMS

7. The Commission VMS shall be administered by the SPRFMO Secretariat under the guidance of
the Commission.

8. Data collected by the Commission VMS shall be securely stored by the Secretariat for at least
three years and for a period to be determined by the Commission, and shall be used by the
Members and CNCPs to achieve compliance with CMMs. VMS data may also be used by the
Scientific Committee for analysis to support specific scientific advice requested by the
Commission for sound fisheries management decision-making in the Convention Area.

9. Without prejudice to the principle of flag State responsibility, each Member and CNCP shall
require vessels flying its flag to report VMS data automatically either:

a) to the Secretariat via their flag State's FMC; or
b) simultaneously to both the Secretariat and its FMC.
10. Each Member and CNCP shall notify the Executive Secretary of its chosen means of reporting
(option (a) or (b) under paragraph 9) before the Commission VMS is activated.

11. The Commission shall develop rules and procedures for the operation of the Commission VMS
taking into account the provisions of Annex 1, including, inter alia:

a) measures to prevent tampering; and
b) use and release of data for purposes within scope of the Convention.
12. Security standards of the SPRFMO Commission VMS data shall be developed by the Commission,
consistent with confidentiality provisions of the Data Standards CMM 4.02 (Data Standards; 2017).

13. All Member and CNCP fishing vessels required to report to the SPRFMO Commission VMS shall use
a functioning ALC that complies with the Commission’s minimum standards for ALCs in Annex 1.

14. The Commission shall, as soon as practicable, agree on the roles and responsibilities of fishing
vessels, Members, CNCPs and the Commission Secretariat for the operation of the Commission VMS.

All Members, CNCPs and the Secretariat shall manage VMS data in accordance with the Security and
Confidentiality Requirements in Annex 2.14 bis. The Commission shall review the requirements for
accessing VMS data for inclusion in this CMM at its annual meeting in 2018.

Procedure in case of Manual Reporting
15. Inthe event of failure of automatic reporting, the procedure outlined in Annex 3 of this measure shall apply.
Review

16. At each annual meeting, the Secretariat shall provide the Commission with a report on the
implementation and operation of the Commission VMS.

17. The Commission shall conduct a review of the implementation of the Commission VMS at its
annual meeting in 2019 and shall consider its efficiency and effectiveness and consider further
improvements to the system as required.

_48_



SPRFMO COMM5-Report-ANNEX 8d

Annex 1

Minimum Standards for Automatic Location Communicators (ALCs) used in the
Commission Vessel Monitoring System

The ALC shall automatically and independently of any intervention on the vessel communicate
the following data:

(a) ALC static unique identifier;

(b) the current geographical position (latitude and longitude) of the vessel;

(c) the date and time (expressed in Coordinated Universal Time [UTC]) corresponding to the
position of the vessel in paragraph 1 b);

The data referred to in paragraphs 1 b), ¢) and d) shall be obtained from a satellite-based
positioning system.

ALCs fitted to fishing vessels must be capable of transmitting data at least every 15 minutes.

4. The data referred to in paragraph 1 shall be received by the Commission within an interval

10.

11.

12.

13.

determined by the Commission.

ALCs fitted to fishing vessels must be protected so as to preserve the security and integrity of
data referred to in paragraph 1.

Storage of information within the ALC must be safe, secure and integrated under normal
operating conditions.

The flag State shall ensure that its FMC receives VMS positions at least with the frequency
adopted according to this CMM and shall be able to request the VMS information at a higher
frequency.

It shall be prohibited to destroy, damage, render inoperative or otherwise interfere with the ALC
unless the competent authorities of the Flag State have authorised its repair or replacement.

Any features built into the ALC or terminal software to assist with servicing shall not allow
unauthorised access to any areas of the ALC that could potentially compromise the operation of
the VMS.

All ALCs shall be installed on vessels in accordance with their manufacturer's specifications and
applicable standards.

Under normal satellite navigation operating conditions, positions derived from the data
forwarded must be accurate to within 100 square metres.

The ALC and/or forwarding service provider must be able to support the ability for data to be
sent to multiple independent destinations.

The satellite navigation decoder and transmitter shall be fully integrated and housed in the same
tamper-proof physical enclosure.
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Annex 2

Security and Confidentiality Requirements
The provisions set out below shall apply to all VMS data received pursuant to CMM 2.06.

VMS data from vessels operating within the SPRFMO Convention Area shall be treated as
confidential information.

All Members, CNCPs and the Secretariat® shall ensure the secure treatment of VMS data in their
respective electronic data processing facilities, in particular where the processing involves
transmission over a network. All Members, CNCPs and the Secretariat shall implement
appropriate technical and organisational measures to protect reports and messages against
accidental or unlawful destruction or accidental loss, alteration, unauthorised disclosure or
access, and against all inappropriate forms of processing.

The Secretariat shall take all the necessary steps to ensure that the requirements pertaining to
the deletion of VMS data handled by the Secretariat are complied with.

Each Member and CNCP shall designate a Point of Contact for the purposes of any
communication regarding the VMS system (VMS Point of Contact). It shall transmit the name of
the individual or office holder, email and any other contact information for its Points of Contact
to the SPRFMO Executive Secretary no later than 180 days after the conclusion of the annual
Commission meeting in 2017. Any subsequent changes to the contact information shall be
notified to the SPRFMO Executive Secretary within 21 days after such changes take effect. The
SPRFMO Executive Secretary shall promptly notify Members and CNCPs of any such changes.

The SPRFMO Executive Secretary shall establish and maintain a register of Points of Contact
based on the information submitted by the Members and CNCPs. The register and any
subsequent changes shall be published promptly on the Members only area of the SPRFMO
website.

The Secretariat shall inform all Members and CNCPs of the measures taken by the Secretariat to
comply with these security and confidentiality requirement provisions at the annual meeting
following the establishment of the Commission VMS. Such measures shall ensure a level of
security appropriate to the risks represented by the processing of VMS data.

All requests for VMS data must be made to the Secretariat by electronic means. Requests for VMS
data must be made by a VMS Point of Contact, or an alternative contact nominated by the VMS
Point of Contact. The Secretariat shall only provide VMS data to a requesting Member or CNCP
where the VMS data relates to vessels flagged to other Members or CNCPs and all relevant
Members and CNCPs have provided written consent through their VMS Point of Contacts for the
data to be shared. The Secretariat shall only provide VMS data where it will be downloaded from
a secure server by the relevant VMS Point of Contact.

The Commission VMS shall have the following security features as a minimum:
(a) The system shall be able to withstand a break-in attempt from unauthorised persons.

(b) The system shall be capable of limiting the access of authorised persons to a predefined
set of data only.

(c) The system shall be capable of ensuring that VMS data are securely communicated and
that all VMS data that enter the system are securely stored for the required time and that
they will not be tampered with.

Security procedures shall be designed addressing access to the system (both hardware and
software).

! And the Commission’s VMS vendor
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The following features are the mandatory requirements for the Secretariat’s staff use of the
Commission VMS:

(a) Each user shall be assigned a unique user identification and associated password. Each
time the user logs on to the system he/she has to provide the correct password. Even
when successfully logged on, the user only has access to those and only those functions
and data that he/she is configured to have access to.

(b) System security issues/events must be auditable by a third party at any time at the request
of the Commission.

The Executive Secretary shall develop a process for authorising users who are not Secretariat staff,
to be reviewed by the Commission at its 2018 meeting.

12,

13.

Submission of VMS data for the purpose of CMM 2.06 shall use cryptographic protocols to ensure
secure communications.

The Secretariat shall nominate a Security System Administrator. The Security System
Administrator shall review the log files generated by the software, properly maintain the system
security, and restrict access to the system as deemed necessary. The Security System
Administrator shall also act as a liaison between the VMS Point of Contact and the Secretariat in
order to resolve security matters.
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Annex 3

SPRFMO Rules on the manual reporting in the SPRFMO Convention Area.

1.

In the event of non-reception of four consecutive, programmed VMS positions, and where the
Secretariat has exhausted all reasonable steps2 to re-establish normal automatic reception of
VMS positions, the Secretariat shall notify the Member or CNCP whose flag the vessel is flying.
That Member or CNCP shall then direct the vessel Master to begin manual reporting.

The manual report shall either be sent by the vessel to the Secretariat via their Fisheries
Monitoring Centre (FMC) or directly to the Secretariat.

Following the receipt of a direction from a Member or CNCP in accordance with paragraph 1, the
vessel Master shall ensure the vessel manually reports its position every 4 hours. If automatic
reporting to the SPRFMO VMS has not been re-established within 60 days of the commencement
of manual reporting that Member or CNCP shall order the vessel to cease fishing, stow all fishing
gear and return immediately to port in order to undertake repairs.

The vessel may recommence fishing in the SPRFMO Convention Area only when the ALC has
been confirmed as operational by the Secretariat. Four consecutive, programmed VMS positions
must have been received by the Secretariat to confirm that the ALC/MTU is fully operational.

The format for manual reports to be used is as below. Vessels are encouraged to use email as the
primary means of communication and shall send these messages to secretariat@sprfmo.int.

The standard format for manual position reporting in the event of ALC malfunction or failure
shall be as follows:

(a) IMO number (if applicable)

(b) International Radio Call Sign

(¢) Vessel Name

(d) Vessel Master’s name

(e) Position Date (UTC)

(f) Position Time (UTC)

(g) Latitude (decimal degrees, to the nearest 0.01 degrees)
(h) Longitude (decimal degrees, to the nearest 0.01 degrees)
(i) Activity (Fishing/Transit/Transhipping)

Members are also encouraged to carry more than one ALC when operating in the SPRFMO
Convention Area in order to avoid the need to manually report if the primary ALC fails.

The Secretariat shall publicise vessels that are reporting in accordance with this Annex in the
SPRFMO Website.

2 The Member or CNCP, in coordination with the Secretariat and through communication with the vessel
master as appropriate, will endeavour to re-establish normal automatic reception of VMS positions. If such
efforts reveal that the vessel is successfully reporting to the Member or CNCP’s VMS (indicating that the
vessel’s ALC hardware is functional), the Secretariat, in coordination with the Member or CNCP will take
additional steps to re-establish automatic reporting to the Commission VMS.
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Review Date for CMM 4.03 (new CMM 03-2017). Conservation
and Management Measure for the Management of Bottom
Fishing in the SPRFMO Convention Area

(COMMS5-Inf05)

The Commission agreed to extend the application of CMM 4.03 until the close of the Annual
Meeting 2018.

Review

27. This CMM shall apply until the close of the annual Commission meeting in 26+7 2018 unless
determined otherwise by the Commission. It shall be reviewed at the regular meeting of the
Commission in 26+72018. Such review shall take into account, inter alia, the latest advice of
the Scientific Committee, including with respect to appropriate catch levels for principal target
species and/or appropriate reference periods, in accordance with the objectives described in
paragraph 1 of this CMM.
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CMM 4.04 (new: CMM 04-2017). Conservation and Management

Measure Establishing a List of Vessels Presumed to Have Carried

Out lllegal, Unreported and Unregulated Fishing activities in the
SPRFMO Convention Area

(CTC-WPO06)

The Commission of the South Pacific Regional Fisheries Management Organisation,

RECALLING that the FAO Council adopted on 23 June 2001 an International Plan of Action to
prevent, to deter and eliminate illegal, unreported and unregulated fishing (IPOA-IUU). This plan
stipulates that the identification of the vessels carrying out illegal, unreported and unregulated
(IUU) activities should follow agreed procedures and be applied in an equitable, transparent and
non-discriminatory way;

CONCERNED by the fact that IUU fishing activities in the Convention Area diminish the
effectiveness of SPRFMO Conservation and Management Measures (CMMs);

DETERMINED to address the challenge of an increase in IUU fishing activities by way of counter-
measures to be applied in respect to the vessels, without prejudice to further measures adopted in
respect of flag States under the relevant SPRFMO instruments;

NOTING that efforts to prevent, deter and eliminate IUU fishing must be addressed in the light of all
relevant international fisheries instruments and in accordance with other relevant international
obligations, including the rights and obligations established under the World Trade Organization
(WTO) Agreement;

RECALLING Article 27 of the Convention, which calls on Members to address IUU fishing activities and to
establish appropriate cooperative procedures for effective monitoring, control and surveillance of fishing and to
ensure compliance with the Convention;

ADOPTS the following CMM in accordance with Articles 8 and 20 of the Convention:

Definition of IlUU Activities

1. For the purposes of this CMM, the fishing vessels flying the flag of a non-Member, or a Member
or a Cooperating non-Contracting Party (hereafter CNCP), are presumed to have carried out IUU
activities in the Convention Area, inter alia, when a Member or a CNCP presents evidence that
such vessels:

(a) engage in fishing for fishery resources and are not registered on the SPRFMO list of
vessels authorised to fish in the Convention Area;

(b) engage in fishing for fishery resources whose flag State has exhausted or has no quotas,
catch limit or effort allocation, including, if applicable, those received from another
Member or CNCP under relevant SPRFMO CMMs;

(c) do not record and/or report their catches or catch related data made in the Convention
Area, or make false reports;

(d) take on board, tranship or land undersized fish in a way that undermines SPRFMO
CMMs;

(e) engage in fishing during closed fishing periods or in closed areas, without or after
exhaustion of a quota or beyond a closed depth, in contravention of SPRFMO CMMs;

(f) use prohibited or non-compliant fishing gear in a way that undermines SPRFMO CMMs;
(g) tranship with, or participate in joint operations such as re-supply or re-fuelling vessels
included in the IUU vessels list;
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(h) are without nationality and engage in fishing for fisheries resources in the Convention
Area; and/or

(i) engage in fishing activities contrary to any other SPRFMO CMMs.

Information on alleged IUU activities

2. Members and CNCPs shall transmit every year to the Executive Secretary at least 9o days before
the annual meeting, their list of vessels presumed to be carrying out IUU fishing activities in the
Convention Area over the past two years1- accompanied by suitably documented evidence
concerning the presumption of IUU fishing activity.

This list shall be based, inter alia, on reports by Members and CNCPs relating to SPRFMO CMMs
in force, trade information obtained on the basis of relevant trade statistics such as Food and
Agriculture Organization of the United Nations (FAO) data, statistical documents and other
national and international verifiable statistics, as well as any other information obtained from
port States and/or gathered from the fishing grounds that is suitably documented. Information
from Members and CNCPs should be provided in the SPRFMO Reporting Form of Illegal Activity
(AnnexI).

3. Before or at the same time as transmitting a list of presumed IUU vessels to the Executive
Secretary, the Member or CNCP shall notify, either directly or through the Executive Secretary
using the Reporting Form in Annex I, the relevant flag State of a vessel’s inclusion on this list and
provide a copy of the pertinent suitably documented information. The flag State shall promptly
acknowledge receipt of the notification.

Draft IUU List

4. On the basis of the information received pursuant to paragraph 2 and/or any other suitably
documented information at his/her disposal, the SPRFMO Executive Secretary shall draw up a
Draft IUU List. This list shall be drawn up in conformity with Annex II. The Secretary shall
transmit it together with the current IUU List, including any inter-sessional amendments, as well
as all the supporting evidence provided, to Members and CNCPs whose vessels are included on
these lists at least 9o days before the annual meeting.

5. Members and CNCPs, shall transmit their comments, as appropriate, including evidence
showing that the listed vessels have neither fished in contravention to SPRFMO CMMs, nor had
the possibility of fishing for fishery resources in the Convention Area, at least 30 days before the
annual meeting of SPRFMO.

6. The Commission shall request the flag State to notify the owner of the vessel of its inclusion in
the Draft IUU List and of the consequences that may result from its inclusion being confirmed in
the IUU List adopted by the Commission.

Upon receipt of the Draft IUU List, Members and CNCPs shall closely monitor these vessels
included in the Draft IUU List in order to determine their activities and possible changes of name,
flag and/or registered owner.

Provisional and current IUU List

7. On the basis of the information received pursuant to paragraph 4 and 5, the Executive Secretary
shall re-circulate to the Members and CNCPs two weeks in advance of the Commission meeting
the Draft IUU list and the current IUU List, including any intersessional modifications to the
current IUU List in the sense of paragraphs 18-20, together with all suitably documented
information provided pursuant to paragraph 5.

8. Members and CNCPs may at any time submit to the Executive Secretary any additional
information which might be relevant for the CTC to discuss the Draft IUU List. The Executive
Secretary shall circulate the information to the official contacts together with all the evidence
provided.

1 Beginning with the entry into force of this CMM
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9. The Compliance and Technical Committee of the SPRFMO (CTC) shall examine each year the
Draft IUU List and current IUU List.

10. The CTC shall remove a vessel from the Draft IUU List if the flag State demonstrates that:
(a) the vessel did not take part in any IUU fishing activities described in paragraph 1, or

(b) effective action has been taken in response to the IUU fishing activities in question,
including, inter alia, prosecution and/or imposition of sanctions of adequate severity.
Members and CNCPs will report any actions and measures taken to promote compliance
by their flagged vessels with SPRFMO CMMs.

11. Following this examination of the Draft and current IUU List, the CTC shall:

(a) Adopt a Provisional IUU List in conformity with Annex II following consideration of the
Draft IUU List. The Provisional IUU List shall be submitted to the Commission for
approval.

(b) Recommend to the Commission which, if any, vessels should be removed from the
current IUU List adopted at the previous SPRFMO annual meeting, following
consideration of that List and after assessing whether the requirements of paragraph 19
are met.

IUU List

12. At its annual meeting the Commission shall review the Provisional IUU List, taking into account
any new suitably documented information related to vessels on the Provisional IUU list, and any
recommendations to amend the current IUU list made by CTC pursuant to paragraph 10 above,
and adopt a new IUU list.

13. On adoption of the list, the Commission shall request Members, CNCPs and non-Members,
whose vessels appear on the IUU List:

e to notify the owner of the vessel identified on the IUU List of its inclusion on the List and
the consequences which result from being included on the List, as referred to in
paragraph 13;

e to take all the necessary measures to eliminate these IUU fishing activities, including if
necessary, the withdrawal of the registration or of the fishing licenses of these vessels,
and to inform the Commission of the measures taken in this respect.

14. Members and CNCPs shall take all necessary non-discriminatory measures, under their
applicable legislation and international law:

e to remove or withdraw any fishing authorisations for fisheries resources under the
competence of SPRFMO granted to vessels on the IUU List and not to grant fishing
licenses, permits or licenses to those vessels;

¢ so that the fishing vessels, support vessels, refueling vessels, the mother-ships and the
cargo vessels flying their flag do not assist in any way, engage in fishing processing
operations or participate in any transhipment or joint fishing operations with vessels
included on the IUU Vessels List;

e so that vessels on the IUU List are not authorised to land, tranship, re-fuel, re-supply,
or engage in other commercial transactions in their ports, except in case of force
majeure;

¢ to prohibit the entry into their ports of vessels included on the IUU List, except in case
of force majeure;
to prohibit the chartering of a vessel included on the IUU List;

e to refuse to grant their flag to vessels included in the IUU List, except if the vessel has
changed owner and the new owner has provided sufficient evidence demonstrating the
previous owner or operator has no further legal, beneficial or financial interest in, or
control of, the vessel, or having taken into account all relevant facts, the flag Member
or CNCP determines that granting the vessel its flag will not result in IUU fishing;

e to prohibit the imports, or landing and/or transhipment, of species covered by the
Convention from vessels included in the IUU List;
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e to encourage the importers, transporters and other sectors concerned, to refrain from
transaction, transhipment and processing of species covered by the Convention caught
by vessels included in the IUU List;

e to collect and exchange with other Members and CNCPs any appropriate information
with the aim of searching for, controlling and preventing false import/export
certificates regarding species covered by the Convention from vessels included in the
IUU List.

The Executive Secretary will take any necessary measure to ensure publicity of the IUU List
adopted by SPRFMO, in a manner consistent with any applicable confidentiality requirements,
and through electronic means, by placing it on the SPRFMO web site. Furthermore, the Executive
Secretary will transmit the IUU List to the FAO and to appropriate regional fisheries
organisations for the purposes of enhanced co-operation between SPRFMO and these
organisations in order to prevent, deter and eliminate IUU fishing.

Upon receipt of the final IUU vessel list established by another Regional Fisheries Management
Organisation (RFMO), and any other information regarding the list, including its modification,
the Executive Secretary shall circulate it to the Members and CNCPs and shall place it on the
SPRFMO web site.

Measures referred to in paragraph 13 shall apply mutatis mutandis to fishing vessels included in
the final IUU list established by another RFMO and operating in the SPRFMO Convention Area.

Without prejudice to the rights of flag States and coastal States to take proper action consistent
with international law, including applicable WTO obligations, Members and CNCPs shall not
take any unilateral trade measures or other sanctions against vessels provisionally included in
the Draft and Provisional IUU List, pursuant to paragraph 4 and 10, or which have been already
removed from the IUU List, pursuant to paragraph 11 or paragraphs 18-20, on the grounds that
such vessels are involved in IUU fishing activities.

Modification of the IUU List

19.

A Member, CNCP or non-Member whose vessel appears on the IUU List may request the removal
of this vessel from the list during the intersessional period by providing to the Executive Secretary
suitably documented information demonstrating that:

¢ it has adopted measures so that this vessel conforms with SPRFMO CMMs; and

e it is and will continue to assume effectively its responsibilities with respect to this vessel
in particular as regards the monitoring and control of the fishing activities executed by
this vessel in the SPRFMO Convention Area; and

e it has taken effective action in response to the IUU fishing activities in question including
prosecution and/or imposition of sanctions of adequate severity; and/or

e the vessel has changed ownership and that the new owner can establish the previous
owner no longer has any legal, financial or real interests in the vessel or exercises control
over it and that the new owner has not participated in IUU fishing.

20.0n the basis of the information received in accordance with paragraph 18, the SPRFMO

21.

Executive Secretary will transmit electronically the removal request, with all the supporting
information to the official contacts of each member within 15 days following the notification of
the removal request. The intersessional decision on the request to remove the vessel shall be
made electronically in accordance with Rule 7, paragraphs 8 to 11 of the Rules of Procedure. In
the event that a member objects to the removal request, the decision will be taken at the
subsequent annual meeting of the Commission.

The Executive Secretary will communicate the result of the decision to all Members and CNCPs.

22. The Executive Secretary will take the necessary measures to remove the vessel concerned from

the IUU List, as published on the SPRFMO web site. Moreover, the Executive Secretary will
forward the decision of removal of the vessel to the FAO and appropriate regional fisheries
organisations.
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Information indicating a change of circumstances of vessels appearing on the
current IUU list

23. A Member or CNCP with information indicating a change of name and/or an International Radio
Call Sign (IRCS) of a vessel appearing on the SPRFMO IUU List shall, as soon as practicable,
transmit such information to the Executive Secretary. The Executive Secretary shall
communicate such information to all Members and CNCPs and, after verificationz, update the
current IUU list on the SPRFMO website to reflect such information.

NOTE by Secretariat: The annexes remained unchanged and therefore are not reproduced here
(refer to CMM 04-2017):

ANNEX I. SPRFMO Reporting Form for Illegal Activity
ANNEX II. Information to be included in all IUU Lists (Draft, Provisional and Final)

2 If the Secretariat, after reasonable efforts, is unable to verify the information submitted by the Member or CNCP the
vessel name or identifying number will not be updated.

_58_



[N
9\ SPRFMO

COMM 5 - Report - ANNEX 8g

CMM 3.05 (new: CMM 12-2017). Conservation and Management
Measure for the Regulation of Transhipment and Other Transfer
Activities

(COMMS5-WPO1-Rev2)

The Commission of the South Pacific Regional Fisheries Management Organisation;

RECALLING that Article 1(1)(0) of the Convention defines “transhipment” as the unloading of all or
any of the fishery resources or fishery resource products derived from fishing in the Convention Area
on board a fishing vessel to another fishing vessel either at sea or in port;

RECOGNISING that transhipment at sea is a common global practice, but that unregulated and
unreported transhipment of catches of fishery resources, in particular on the high seas, contributes to
distorted reporting of catches of such stocks and supports illegal, unreported and unregulated (IUU)
fishing in the Convention Area;

RECOGNISING the importance of adequately regulating, monitoring and controlling transhipment at
sea to contribute to combating IUU fishing activities, and that States should take all necessary
measures to ensure that vessels flying their flag do not engage in transhipment of fish caught by fishing
vessels engaged in IUU fishing through adequate regulation, monitoring and control of such
transhipment of fish;

NOTING that Article 18 (3)(f) and (h) of the Agreement for the Implementation of the Provisions of
the United Nations Convention on the Law of the Sea of 10 December 1982 relating to the
Conservation and Management of Straddling Fish Stocks and Highly Migratory Fish Stocks requires
flag States to adopt measures to regulate transhipment on the high seas to ensure that the effectiveness
of conservation and management measures is not undermined, and port States to adopt regulations
to prohibit landings and transhipments where the catch has been taken in a manner which undermines
the effectiveness of regional conservation and management measures on the high seas;

RECALLING Articles 25(1)(d), 26(2)(a) and 27(1)(c) of the Convention, which prescribe, inter alia, that
Members of the Commission shall take all necessary measures to ensure that fishing vessels flying its
flag land or tranship fishery resources caught in the Convention Area in accordance with standards
and procedures adopted by the Commission;

ADOPTS the following Conservation and Management Measure (CMM) in accordance with Article 8
of the Convention:

GENERAL PROVISIONS FOR ALL VESSELS ENGAGED IN FISHING IN THE
CONVENTION AREA

1. For the purposes of this CMM, “competent authorities” means the authorities of the Member or
CNCP under whose flag the vessel is operating.

2. Transhipments at sea and in port shall only be undertaken between vessels included in the
Commission Record of Vessels.

3. At sea transfer of fuel, crew, gear or any other supplies between two vessels in the Convention
Area shall only be undertaken between vessels included in the Commission Record of Vessels.

_59_



SPRFMO COMM5-Report-ANNEX 8g

TRANSHIPMENTS OF TRACHURUS MURPHYI AND DEMERSAL SPECIES CAUGHT IN
THE CONVENTION AREA

4. The competent authorities of the receiving fishing vessel (carrier vessel) shall notify the
Secretariat, at least 7 days in advance, of a 14 day period during which transhipments of
Trachurus murphyi or demersal species caught in the Convention Area, regardless of where the
transhipment takes place, are scheduled to occur. The receiving vessel notification shall include
the relevant information available regarding the transhipment operation, including the
estimated date and time, anticipated location, fishery, and information about the vessels
intending to tranship, in accordance with Annex A as much as practicable. The competent
authorities of both the unloading and receiving vessels shall notify the Secretariat of an intention
to tranship at least 12 hours before the estimated time of such activity. The notification shall
include the estimated date and time, anticipated location, fishery, and information about the
vessels intending to tranship, in accordance with Annex A. The competent authorities may
authorise the vessel operator to provide notification directly to the Secretariat. The Secretariat
shall make this information available on the Members’ section of the Commission website as
soon as possible.

5. If, in accordance with the applicable CMMs an observer1 is on board the unloading or receiving
vessel, the observer shall monitor the transhipment activities.

6. An observer monitoring transhipment under paragraph 5 shall complete a transhipment
logsheet, as set out in Annex B, to verify the quantity and species of the fishery resources being
transhipped, and shall provide a copy of the logsheet to the competent authorities of the observed
vessel. The competent authorities of the observed vessel shall submit the observer data of the
transhipment logsheet to the Secretariat, no later than 15 days from debarkation of the observer.

7. For the purpose of verifying the quantity and species of the fishery resources being transhipped,
and in order to ensure that proper verification can occur, the observer on board shall have full
access to the observed vessel, including crew, gear, equipment, records2 and fish holds.

8. The competent authorities of the unloading fishing vessel and the receiving fishing vessel shall
notify all the operational details to the Secretariat, as specified in Annex C, no later than 7 days
after the transhipment is carried out. The competent authorities may authorise the vessel
operator to provide this information directly to the Secretariat by email; should the Secretariat
require any clarification; those requests shall be directed to the competent authorities of the
relevant vessel. The Secretariat shall make a summary of this information available on the
Members’ section of the Commission website.

REVIEW

9. This CMM shall enter into force 30 days after the conclusion of the annual Commission meeting
in 2016.

10. This CMM shall be reviewed at the regular meeting of the Commission in 2018. Such review shall
take into account, inter alia, the latest advice of the Compliance and Technical Committee with
respect to the effectiveness of this CMM in providing the Commission with information about
transhipments and other transfer activities and supporting monitoring, control, and surveillance
activities; appropriate levels of observer coverage; and the scope of this CMM.

1 Until such time as the Commission implements an observer programme, the term “observer” means a suitably
qualified person with training in specialised sampling techniques and environmental observations who has been
designated as a fisheries observer under a Member s or CNCP’s observer programme.

2 This includes electronic records.
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CMM 2.07 (new: CMM 07-2017). Conservation and Management
Measure on Minimum Standards of Inspection in Port

(CTC4-WPO1-Rev4)

The Commission of the South Pacific Regional Fisheries Management Organisation;

DEEPLY CONCERNED about illegal, unreported and unregulated fishing in the SPRFMO Area and
its detrimental effect upon fish stocks, marine ecosystems and the livelihoods of legitimate fishers in
particular in developing States;

CONSCIOUS of the role of the port State in the adoption of effective measures to promote the
sustainable use and the long-term conservation of living marine resources;

RECOGNISING that measures to combat illegal, unreported and unregulated fishing should build
on the primary responsibility of flag States and use all available jurisdiction in accordance with
international law, including port State measures, coastal State measures, market related measures
and measures to ensure that nationals do not support or engage in illegal, unreported and unregulated
fishing;

RECOGNISING that port State measures provide a powerful and cost-effective means of preventing,
deterring and eliminating illegal, unreported and unregulated fishing;

AWARE OF the need for increasing coordination at the regional and interregional levels to combat
illegal, unreported and unregulated fishing through port State measures;

BEARING IN MIND that, in the exercise of their sovereignty over ports located in their territory,
Member and Cooperating Non-Contracting Parties (CNCPs) may adopt more stringent measures, in
accordance with international law;

RECALLING the relevant provisions of the United Nations Convention on the Law of the Sea of 10
December 1982;

RECALLING the Agreement for the Implementation of the Provisions of the United Nations
Convention on the Law of the Sea of 10 December 1982 relating to the Conservation and
Management of Straddling Fish Stocks and Highly Migratory Fish Stocks of 4 December 1995, the
Agreement to Promote Compliance with International Conservation and Management Measures by
Fishing Vessels on the High Seas of 24 November 1993 and the 1995 FAO Code of Conduct for
Responsible Fisheries;

RECALLING Article 27 of the SPRFMO Convention, which calls on Members to address IUU fishing
activities and to establish appropriate cooperative procedures for effective monitoring, control and
surveillance of fishing and to ensure compliance with the Convention;

BEARING IN MIND Article 12 of the FAO Agreement on Port States Measure and the need to take
into account the specifics of the fleets operating in the SPRFMO Convention, the number of catches,
the frequency and mode of port landings, and the status of the stocks, amongst others, in order to
determine the level of port inspections sufficient to achieve the objective of preventing, deterring and
eliminating IUU fishing;

ADOPTS the following Conservation and Management Measure (CMM) in accordance with Articles
8 and 20 of the Convention:
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Scope

1. With a view to monitor compliance with SPRFMO CMMs, each Member and Cooperating Non-
Contracting Party (CNCP), in its capacity as a port State, shall apply this CMM for an effective
scheme of port inspections in respect of foreign fishing vessels carrying SPRFMO-managed
species caught in the SPRFMO Convention Area and/or fish products originating from such
species that have not been previously landed or transhipped at port, or at sea following the
applicable SPRFMO procedures, hereinafter referred to as "foreign fishing vessels".

2. Without prejudice to specifically applicable provisions of other SPRFMO CMMs, and except as
otherwise provided in this CMM, this CMM shall apply to all foreign fishing vessels.

3. Each Member and CNCP may, in its capacity as a port State, decide not to apply this CMM to:

(a) foreign fishing vessels chartered by its nationals operating under its authority. Chartered
fishing vessels shall be subject to measures by the port State which are as effective as
measures applied in relation to vessels entitled to fly its flag.

(b) vessels of a neighboring State that are engaged in artisanal fishing for subsistence,
provided that the port State and the flag State cooperate to ensure that such vessels do
not engage in IUU fishing or fishing related activities in support of such fishing.

(c) container vessels that are not carrying fish or, if carrying fish, only fish that have been
previously landed, provided that there are no clear grounds for suspecting that such
vessels have engaged in fishing related activities in support of IUU fishing.

4. Members and CNCPs shall take necessary action to inform fishing vessels entitled to fly their flag
of this and other relevant SPRFMO CMMs.

Points Of Contact

5. Each Member and CNCP shall designate a point of contact for the purposes of receiving
notifications pursuant to paragraph 11. Each Member and CNCP shall designate a point of contact
for the purpose of receiving inspection reports pursuant to paragraph 24(b) of this CMM. It shall
transmit the name and contact information for its points of contact to the SPRFMO Executive
Secretary no later than 30 days following the entry into force of this CMM. Any subsequent
changes shall be notified to the SPRFMO Executive Secretary at least 14 days before such changes
take effect. The SPRFMO Executive Secretary shall promptly notify Members and CNCPs of any
such change.

6. The SPRFMO Executive Secretary shall establish and maintain a register of points of contact
based on the lists submitted by the Members and CNCPs. The register and any subsequent
changes shall be published promptly on the SPRFMO website.

Designated Ports

7. Each Member and CNCP shall designate its ports to which foreign fishing vessels may request
entry pursuant to this CMM.

8. Each Member and CNCP shall, to the greatest extent possible, ensure that it has sufficient
capacity to conduct inspections in every designated port pursuant to this CMM.

9. Each Member and CNCP shall provide to the SPRFMO Executive Secretary within 30 days from
the date of entry into force of this CMM list of designated ports. Any subsequent changes to this
list shall be notified to the SPRFMO Executive Secretary at least 30 days before the change takes
effect.

10. The SPRFMO Executive Secretary shall establish and maintain a register of designated ports
based on the lists submitted by the port Members and CNCPs. The register and any subsequent
change shall be published promptly on the SPRFMO website.

Prior Notification

11. Each Member and CNCP, in its capacity as a port State shall, except as provided for under
paragraph 12 of this CMM, require foreign fishing vessels seeking to use its ports for the purpose
of landing and/or transhipment to submit the information in the Port Call Request Template
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located in Annex I to its point of contact identified in paragraph 5, at least 48 hours before the
estimated time of arrival at the port Each Member and CNCP, in its capacity as a port State may
also request additional information as it may require to determine whether the vessel has
engaged in IUU fishing, or related activities.

Each Member and CNCP, in its capacity as a port State may prescribe a longer or shorter
notification period than specified in paragraph 11, taking into account, inter alia, the type of
fishery product, the distance between the fishing grounds and its ports. In such a case, the port
State shall inform the SPRFMO Executive Secretary, who shall publish the information promptly
on the SPRFMO website.

After receiving the relevant information pursuant to paragraph 11, as well as such other
information as it may require to determine whether the foreign fishing vessel requesting entry
into its port has engaged in IUU fishing, the Member or CNCP, in its capacity as a port State shall
decide whether to authorise or deny the entry of the vessel into its port. In case the port State
decides to authorise the entry of the vessel into its port, the following provisions on port
inspection shall apply. Where a vessel has been denied entry, the port State shall report this to
the Members and CNCPs.

Port Inspections

14.

15.

16.

17.

Inspections shall be carried out by the competent authority of the port Members and CNCPs.

Each year Members and CNCPs shall inspect at least 5% of landing and transhipment operations
in their designated ports as are made by foreign fishing vessels.

Port Members and CNCPs shall, in accordance with their domestic law, inspect foreign fishing
when:

(a) there is a request from other Members and CNCPs or relevant regional fisheries
management organisations that a particular vessel be inspected, particularly where such
requests are supported by evidence of IUU fishing by the vessel in question, and there are
clear grounds for suspecting that a vessel has engaged in IUU fishing;

(b) a vessel has failed to provide complete information as required in paragraph 11;

(c) the vessel has been denied entry or use of a port in accordance with this or other RFMO's
provisions.

Consistent with CMM 4.04 (IUU List;2016), except for the purposes of inspection, enforcement
action or emergency, port Members and CNCPs shall take all necessary measures, subject to, and
in accordance with, their applicable laws and regulations and international law, to deny port
access to fishing vessels included in the list of SPRFMO IUU vessels.

Inspection Procedure

18.

19.

20.

21.

Each Member and CNCP shall ensure that as a minimum standard its inspectors carry out the
functions set forth in the Port State Inspection Standards in Annex II.

Each inspector shall carry a document of identity issued by Members and CNCPs, in their quality
of port States. In accordance with domestic laws, port States inspectors may examine all relevant
areas, decks and rooms of the fishing vessel, catches processed or otherwise, nets or other fishing
gears, equipment both technical and electronic, records of transmissions and any relevant
documents, including fishing logbooks, cargo manifests and mate’s receipts and landing
declarations in case of transhipment, which they deem necessary to ensure compliance with the
SPRFMO CMMs. They may take copies of any documents considered relevant, and they may also
question the master and any other person on the vessel being inspected.

Inspections shall involve the monitoring of the landing or transhipment and include a cross-
check between the quantities by species notified in the prior notification message in paragraph
11 above and held on board. Inspections shall be carried out in such a way that the fishing vessel
suffers the minimum interference and inconvenience, and that degradation of the quality of the
catch is avoided to the extent practicable.

On completion of the inspection, the port State inspector shall provide the master of the foreign
fishing vessel with the inspection report containing the findings of the inspection, to be signed
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by the inspector and the master. The master's signature shall serve only as acknowledgement of
the receipt of a copy of the report. The master shall be given the opportunity to add any comments
or objection to the report, and to contact the competent authority of the flag Member or CNCP.
A copy of the report shall be provided to the master.

The port Member or CNCP, in its capacity as a port State shall transmit a copy of the inspection
report to the SPRFMO Executive Secretary no later than 15! working days following the date of
completion of the inspection using the Format for Port Inspection Reports in Annex III. If the
inspection report cannot be transmitted within 15 working days, the port State shall notify the
SPRFMO Executive Secretary within the 15 working day time period the reasons for the delay
and when the report will be submitted.

Members and CNCPs shall take necessary action to ensure that masters facilitate safe access to
the fishing vessel, cooperate with the competent authority of the port State, facilitate the
inspection and communication and not obstruct, intimidate or interfere, or cause other persons
to obstruct, intimidate or interfere with port State inspectors in the execution of their duties.

Procedure in The Event of Infringements

24.

25.

26.

27.

If the information collected during the inspection provides evidence that a foreign fishing vessel
has committed a breach of the SPRFMO CMMs, the inspector shall:

(a) record the breach in the inspection report;

(b) transmit the inspection report, including possible subsequent measures that could be
taken by the port State competent authority, to the port State competent authorities,
which shall forward a copy to the SPRFMO Executive Secretary and to the flag Member
or CNCP point of contact as soon as possible and no later than 5 working days;

(c) to the extent practicable, ensure safekeeping of the evidence pertaining to such alleged
breach.

If the breach falls within the legal jurisdiction of the Member or CNCP, in its capacity as a port
State, the port State may take action in accordance with its domestic laws. The port State shall
promptly notify the action taken to the competent authority of the flag Member or CNCP and to
the SPRFMO Executive Secretary, which shall promptly publish this information in a secured
part of the SPRFMO website.

Other infringements shall be referred to the flag Member or CNCP. Upon receiving the copy of
the inspection report, the flag Member or CNCP shall promptly investigate the alleged
infringement and notify the SPRFMO Executive Secretary of the status of the investigation and
of any enforcement action that may have been taken within 9o days of such receipt. If the flag
Member or CNCP cannot provide the SPRFMO Executive Secretary this status report within 9o
days of such receipt, the flag Member or CNCP should notify the SPRFMO Executive Secretary
within the 9o day time period the reasons for the delay and when the status report will be
submitted. The SPRFMO Executive Secretary shall promptly publish this information in a
secured part of the SPRFMO website.

Should the inspection provide evidence that the inspected vessel has engaged in IUU activities
as referred to in CMM 4.04 (IUU List;2016) the Member or CNCP, in its capacity as a port State
shall promptly report the case to the flag Member or CNCP and notify as soon as possible the
SPRFMO Executive Secretary, along with its supporting evidence, for the purpose of inclusion of
the vessel in the draft IUU list.

1 The time frames in paragraph 22 were amended at COMM-03 as recommended by CTC-02.
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Requirements of developing Members and CNCPs

28.

Members and CNCPs shall give full recognition to the special requirements of developing
Members and CNCPs in relation to a port inspection scheme consistent with this CMM. Members
and CNCPs shall, either directly or through the SPRFMO, provide assistance to developing
Members and CNCPs in order to, inter alia:

(a) Develop their capacity including by providing technical assistance and establishing an
appropriate funding mechanism to support and strengthen the development and
implementation of an effective system of port inspection at national, regional or
international levels and to ensure that a disproportionate burden resulting from the
implementation of this CMM is not unnecessarily transferred to them;

(b) Facilitate their participation in meetings and/or training programmes of relevant
regional and international organisations that promote the effective development and
implementation of a system of port inspection, including monitoring, control and
surveillance, enforcement and legal proceedings for infractions and dispute settlements
pursuant to this CMM; and

(c) Either directly or through the SPRFMO, assess the special requirements of developing
Members and CNCPs concerning the implementation of this CMM.

General Provisions

29.

30.

31.

32.

33-

34.

35.

Nothing in this CMM affects the entry of vessels to port in accordance with international law for
reasons of force majeure or distress or prevents a port State from permitting entry into port to a
vessel exclusively for the purpose of rendering assistance to persons, ships or aircraft in danger
or distress.

Nothing in this CMM shall prejudice the rights, jurisdiction and duties of Members and CNCPs
under international law. In particular, nothing in this CMM shall be construed to affect the
exercise by Members and CNCPs of their authority over their ports in accordance with
international law, including their right to deny entry thereto as well as to adopt more stringent
measures than those provided for in this CMM.

This CMM shall be interpreted and applied in conformity with international law, taking into
account applicable international rules and standards, including those established through the
International Maritime Organization, as well as other international instruments.

Members and CNCPs shall fulfill in good faith the obligations assumed pursuant to this CMM
and shall exercise the rights recognised herein in a manner that would not constitute an abuse of
right.

Members and CNCPs are encouraged to enter into bilateral agreements/arrangements that allow
for an inspector exchange programme designed to promote cooperation, share information, and
educate each party's inspectors on inspection strategies and methodologies which promote
compliance with SPRFMO CMMs. A description of such programmes should be provided to the
SPRFMO Executive Secretary who should publish it on the SPRFMO website.

Each Member or CNCP, in its capacity as a port State may, in accordance with its domestic laws
and regulations, invite officials from the flag Member or CNCP to observe or take part in the
inspection of a vessel of that flag based on appropriate agreements or arrangements. Flag
Members and CNCPs shall consider and act on reports of infringements from inspectors of a port
State on a similar basis as the reports from their own inspectors, in accordance with their
domestic laws. Members and CNCPs shall collaborate, in accordance with their domestic laws,
in order to facilitate judicial or other proceedings arising from inspection reports as set out in
this CMM.

The SPRFMO Commission shall review this CMM no later than 20197 and consider revisions to
improve its effectiveness and take into account developments in other RFMOs and the FAO Port
State Measures Agreement. The Secretariat will report annually on the implementation of this
CMM.
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Annex | - PORT CALL REQUEST TEMPLATE

Vessel Identification:

Vessel Name Vessel IMO ship Call External
flag number sign Identification
Port Call Details:
Intended Port Port Purpose? of [Estimated arrival Estimated Current
of call State port call date arrival time date

IShould be a designated port as listed on the SPREMO port register

2 e.g. landing, transhipment, refuelling

SPRFMO managed species held on-board:

Total Amount to be Recipient of
. FAO area | Product . . .
Species of canture | state kilograms transhipped transhipped
P held on board [landed /landed amount

If no SPRFMO species and/or fish products originating from such species are held on board, then enter “nil”

Relevant fishing authorisation details:

Identifier Issued by Validity Fishing area(s) Species Gear3

*If the authorisation is for transhipments enter “tranship” as the gear

Yes No

e Isacopy of the crew list attached?

This form should be transmitted to the appropriate Point of Contact at least 48 hours prior to
the estimated time of arrival at the port. Contact information can be found on the SPRFMO
website:

(http://www.sprfmo.int/points-of-contact/)
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Annex Il - PORT STATE INSPECTION STANDARDS

Inspectors shall:

(a)

verify, to the extent possible, that the vessel identification documentation onboard and
information relating to the owner of the vessel is true, complete and correct, including
through appropriate contacts with the flag State or international records of vessels if
necessary;

(b) verify that the vessel’s flag and markings (e.g. name, external registration number,

()

International Maritime Organization (IMO) ship identification number, international
radio call sign and other markings, main dimensions) are consistent with information
contained in the documentation;

verify, to the extent possible, that the authorisations for fishing and fishing related
activities are true, complete, correct and consistent with the information provided in the
port call request;

(d) review all other relevant documentation and records held onboard, including, to the

(e)

®

(€3]

extent possible, those in electronic format and vessel monitoring system (VMS) data from
the flag State or SPRFMO Secretariat or other relevant regional fisheries management
organisations (RFMOs). Relevant documentation may include logbooks, catch,
transhipment and trade documents, crew lists, stowage plans and drawings, descriptions
of fish holds, and documents required pursuant to the Convention on International Trade
in Endangered Species of Wild Fauna and Flora;

examine, to the extent possible, all relevant fishing gear on-board, including any gear
stowed out of sight as well as related devices, and to the extent possible, verify that they
are in conformity with the conditions of the authorisations. The fishing gear shall, to the
extent possible, also be checked to ensure that features such as the mesh and twine size,
devices and attachments, dimensions and configuration of nets, pots, dredges, hook sizes
and numbers are in conformity with applicable regulations and that the markings
correspond to those authorised for the vessel;

determine, to the extent possible, whether the fish on board was harvested in accordance
with the applicable authorisations;

examine the fish, including by sampling, to determine its quantity and composition. In
doing so, inspectors may open containers where the fish has been pre-packed and move
the catch or containers to ascertain the integrity of fish holds. Such examination may
include inspections of product type and determination of nominal weight;

(h) evaluate whether there is clear evidence for believing that a vessel has engaged in TUU

1)

)

fishing or fishing related activities in support of such fishing;

provide the master of the vessel with the report containing the result of the inspection,
including possible measures that could be taken, to be signed by the inspector and the
master. The master’s signature on the report shall serve only as acknowledgment of the
receipt of a copy of the report. The master shall be given the opportunity to add any
comments or objection to the report, and, as appropriate, to contact the relevant
authorities of the flag State in particular where the master has serious difficulties in
understanding the content of the report. A copy of the report shall be provided to the
master; and

arrange, where necessary and possible, for translation of relevant documentation.
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Annex lll - FORMAT FOR PORT INSPECTION REPORTS

Inspection details:

Inspection report Principal Inspector’s
number name
Port State Inspecting authority
Port of inspection Purpose of call
Inspection start date Inspection start time
Inspection end date Inspection end time
Prior notification Prior notification
received? details consistent
with inspection?

Vessel details:

Vessel name Vessel Flag
Vessel type IRCS
External identification IMO number

Vessel owner
Vessel operator
Vessel master
(and nationality)
Vessel agent
VMS present? VMS type

Relevant fishing authorisations:

Authorisation identifier Issued by
Validity Fishing areas
Species Gear?

Is vessel on the SPRFMO

authorised vessel list? Currently authorised?

2 If the authorisation is for transhipment enter “tranship” as the gear.

SPRFMO managed species off loaded (during this port call):

FAO area Product Declared quantity Quantity

Species of capture state off loaded off loaded

SPRFMO managed species retained on-board:

FAO area Product Declared quantity Quantity

Species of capture state held on board held on board
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SPRFMO managed species received from transhipment (during this port call):

FAO area Product Declared quantity Quantity

Species of capture state received received

Examinations and Findings:

Section Comments
Examination of Logbooks and
other documentation
Type of gear on board

Findings by inspector

Apparent infringements
(include reference to
relevant legal instruments)
Master’s comments

Actions taken

Master’s signature
Inspector’s signature

Upon completion, a copy of this form shall be provided to the vessel master. Subsequently, a copy
should also be transmitted to the SPRFMO Executive Secretary within 15 days. If this cannot be
achieved, then the reasons for the delay and an estimated submission date shall be transmitted to
the SPRFMO Executive Secretary within 15 days of the completion of the inspection.

If the information collected provides evidence that a breach of any SPRFEMO CMM has occurred
then this form should be transmitted to the competent Port State authorities (who shall forward a
copy to the SPRFMO Executive Secretary and to the relevant point of contact as soon as possible
and no later than 5 working days).
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CMM 4.09 (new: CMM 09-2017). Conservation and Management
Measure for Minimising Bycatch of Seabirds in the SPRFMO
Convention Area

(CTC4-WP02-Rev3)

The Commission of the South Pacific Regional Fisheries Management Organisation;

CONCERNED that some species of albatrosses and petrels are threatened with global extinction;
RECOGNISING the need to strengthen mechanisms to protect seabirds in the Pacific Ocean;

NOTING the overlap in the distribution of albatrosses and petrels with fishing effort in the
Convention Area as shown in SWG-11-INF-02 (rev 1) and SWG-11-INF-02a;

FURTHER RECOGNISING that Article 3 (1) of the Convention requires, in giving effect to its
objective, that the conservation and management of fishery resources shall take into account best
international practices, that fishing shall take into account the impacts on non-target and associated
or dependent species, and shall apply the Precautionary Approach;

TAKING INTO ACCOUNT the United Nations Food and Agriculture Organization (FAO)
International Plan of Action for Reducing the Incidental Catch of Seabirds in Longline Fisheries
(IPOA-Seabirds);

FURTHER TAKING INTO ACCOUNT the FAO Technical Guidelines for Responsible Fisheries
concerning best practices to reduce incidental catch of seabirds in capture fisheries;

NOTING the Agreement on the Conservation of Albatrosses and Petrels (ACAP) has established best
practice seabird bycatch mitigation measures for trawl and demersal longline fisheries;

NOTING that best practice seabird mitigation is supported by ongoing research and improvements;
FURTHER NOTING that the Scientific Committee endorsed the ACAP best practice guidance;

ADOPTS in accordance with Article 8 and 20 of the Convention, the following Conservation and
Management Measure (CMM):

1. Members and Cooperating non-Contracting Parties (CNCPs) shall require vessels flying their flag
and using demersal longlines, to implement seabird mitigation measures, as described in Annex 1.

2. Subject to paragraph 3, Members and CNCPs shall require vessels flying their flag and using trawl
gear to implement seabird mitigation measures, as described in Annex 2.

3. Vessels using trawl gear that discharge no biological material shall be exempt from applying the
seabird mitigation measures described in Annex 2. This provision shall be subject to periodic
review or review when new information is available.

4. Use of mitigation measures detailed in this CMM are subject to safety considerations for vessels
and crew in accordance with international law.

5. Members and CNCPs shall implement this CMM by July 31st 2015 unless decided otherwise by
the Commission based on the results of the Scientific Committee’s consideration of the issue at
its 2014 meeting.

6. Members and CNCPs are encouraged to adopt measures aimed at ensuring that seabirds
captured or entangled alive during any fishing operations in the Convention Area are released
alive and in as good condition as possible. Research into the survival of released seabirds is
encouraged.

7. Members and CNCPs shall record data, in accordance with CMM 4.02 (Data Standards; 2016)
and through existing observer programmes, on all interactions with seabirds. In addition,
Members and CNCPs are encouraged to record data on seabird observations.
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Members and CNCPs shall report the information collected in paragraph 7 above annually to the
Secretariat in accordance with both subparagraph 1(e) and its associated Annexes, and
subparagraph 2(c) and Annex 7(G) of CMM 4.02 (Data Standards; 2016). Members and CNCPs
are also encouraged to report these data in their National Reports to the Scientific Committee.

In their annual national science reports to the Scientific Committee, Members and CNCPs shall
report annually, on the seabird mitigation measures used by each vessel flying their flag and
fishing in the Convention Area, as well as any observed seabird interaction data and the level of
observer coverage focussed on recording seabird bycatch.

The Scientific Committee will report on the number and location of seabird interactions annually
and provide advice and recommendations to the Commission on possible improvements to
further mitigate seabird interactions, including inter alia, the potential use of trigger limits to
manage the incidental catch of seabirds in the SPRFMO Convention Area. Further, the Scientific
Committee shall consider any relevant advice from the ACAP Advisory Committee.

Nothing in this measure shall affect the rights of Members and CNCPs to apply additional or
more stringent compatible measures to their flagged vessels conducting demersal longline or
trawl fishing in the Convention Area.

Nothing in this measure shall affect the rights of Members and CNCPs to apply higher levels of
observer coverage to monitor the effectiveness of mitigation measures or collect data on seabird
interactions, including mortality rates.

The Scientific Committee will annually review any new information on new or existing mitigation
measures and on seabird interactions from observer programmes or other research and provide
advice to the Commission on the need to implement particular measures for specific gear types
or fisheries, or make other amendments to this Measure

NOTE by Secretariat: The annexes remained unchanged and therefore are not reproduced here
(refer to CMM 09-2017):

Annex 1. Seabird mitigation specifications for demersal longline fishing

Annex 2. Seabird mitigation specifications for trawl fishing
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CMM 4.10 (new: CMM 10-2017). Conservation and Management
Measure for the Establishment of a Compliance and Monitoring
Scheme in the SPRFMO Convention Area

(CTC4-WP03-Rev2)

The Commission of the South Pacific Regional Fisheries Management Organisation;

RECALLING the relevant provisions of the Convention on the Conservation and Management of
High Seas Fishery Resources in the South Pacific Ocean, in particular Articles 24, 25 and 26;

NOTING that Article 24 of the Convention requires each Member of the Commission to implement
any Conservation and Management Measures (CMMs) adopted by the Commission;

MINDFUL of the rights and obligations of Members of the Commission in promoting the effective
implementation of CMMs adopted by the Commission;

NOTING that in accordance with international law, Members have responsibilities to exercise
effective control over their flagged vessels and their nationals;

RECOGNISING the importance of introducing a robust compliance review mechanism by which the
compliance of each Member is examined in depth on a yearly basis;

ADOPTS the following CMM to establish a SPRFMO Compliance and Monitoring Scheme (CMS):

l. Purpose

1. The purpose of the SPRFMO CMS is to ensure that Members and Cooperating Non-Contracting
Parties (CNCPs) implement and comply with obligations arising under the Convention and
CMMs adopted by the Commission. The CMS is designed to:

(a) Assess compliance by Members and CNCPs with their obligations under the Convention
and CMMs.

(b) Identify areas in which technical assistance or capacity building may be needed to assist
Members and CNCPs to achieve compliance.

(c) Identify aspects of CMMs which may require improvement or amendment to facilitate or
advance their implementation. These findings and subsequent actions shall not
necessarily replace any review procedure established in accordance with Article 30 of the
Convention.

(d) Take action against non-compliance through preventive and remedial options that should
include a range of possible responses that take into account the reasons for and degree of
non-compliance, as assigned in accordance with paragraph 15 (a).

Il. Scope and application

2. At each annual meeting, with the assistance of the Compliance and Technical Committee (CTC),
the Commission shall evaluate Members’ and CNCPs’ compliance with their obligations arising
from the Convention, in particular Articles 24, 25 and 26, and CMMs adopted by the Commission
included in Annex II of this measure. The assessment should cover the period 1 November till 31
October of the subsequent year.

3. The Commission shall also review Compliance Action Plans and other recommendations on
compliance adopted by the Commission, in accordance with this CMM, in previous years' Final
Compliance Reports in order to assess how they have been implemented by the concerned
Members and CNCPs.

4. Each year, the Commission shall consider and identify whether compliance with additional
CMDMs should be evaluated annually or on another basis.

_72_



5.

SPRFMO COMM35-Report-ANNEX 8j

Implementation Reports

(a) Atleast 90 days before the start of the CTC meeting Members and CNCPs should provide
the Secretariat with their Implementation reports as required by Article 24 (2) of the
Convention and any other relevant CMMs on the basis of the template at Annex II.

(b) Until the template referred to above is adopted, the provisional template in Annex IT will
be used. The Secretariat shall amend the template in Annex IT as soon as practicable after
the Commission meeting to incorporate obligations from new or amended CMMs
adopted by the Commission.

IV. Draft Compliance Report

6.

10.

Prior to the annual meeting of the CTC, the SPRFMO Secretariat shall compile information
received from Members and CNCPs including their Implementation reports, data collection
programmes of the Commission and, where appropriate, any suitably documented information
provided by other relevant sources, and shall prepare the Draft Compliance Report using the
template in Annex III.

The SPRFMO Secretariat shall provide to each Member and CNCP its respective section of the
Initial Draft Compliance Report no later than 60 days before the annual CTC meeting.

Each Member and CNCP shall comment on the Draft Compliance Report providing any
additional information it deems suitable to the Secretariat no later than 30 days before the
annual CTC meeting. This information shall, as appropriate:

(a) provide additional information, clarifications, amendments or corrections necessary to
address the potential compliance issues identified or respond to any other request for
additional information;

(b) identify any particular causes of the potential compliance issues or difficulties with
respect to implementation of the obligation in question, or circumstances which may
mitigate the potential compliance issues;

(c) identify technical assistance or capacity building needed to assist Members and CNCPs
to address potential compliance issues.

The SPRFMO Secretariat shall compile a revised Draft Compliance Report which shall include
all information, clarifications and comments provided by Members and CNCPs in response to
the initial Draft Compliance Report, as described in paragraph 8 above.

The SPRFMO Secretariat shall circulate to Members and CNCPs the revised Draft Compliance
Report no later than 14 days before the annual CTC meeting, by making it available on the non-
public section of the Commission website. As soon as practicable after posting it, the Secretariat
shall notify Members and CNCPs of its availability.

V. Provisional Compliance Report

11.

12.

At its annual meeting, the CTC shall consider the Draft Compliance Report, and may take into
account any additional information provided during the meeting of the CTC by Members, CNCPs
and other observers, including non-governmental organisations and other organisations
concerned with matters relevant to the implementation of the Convention. CTC shall identify any
potential compliance issues for each Member and CNCP.

On the basis of the information provided, the CTC shall develop a Provisional Compliance
Report, based on the issues identified in respect of that Member or CNCP and using the criteria
and considerations for assessing compliance status set out in Annex I. The Provisional
Compliance Report shall include recommendations for the Commission for any follow-up
corrective action needed and any preventive or remedial action taken, or proposed to be taken,
by the Member or CNCP. Based on the status accorded, those recommendations may include the
need for the Commission to undertake a Compliance Review, develop a Compliance Action Plan
or identify a Compliance Remedy.
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13. The Provisional Compliance Report will include an Executive Summary that includes
recommendations regarding;:

(a) Where appropriate, proposals to amend or improve existing CMMs;
(b) Identified obstacles to implementation including capacity building requirements;

(c) Provisions of CMMs and other Commission decisions that are a priority to be monitored
and reviewed; and

(d) Other responsive action which may be considered by the Commission, as appropriate.

14. The Provisional Compliance Report shall be forwarded to the Commission for consideration at
the annual meeting.

VI. Final Compliance Report

15. The Commission shall consider the Provisional Compliance Report provided by the CTC, and
adopt a Final Compliance Report at its annual meeting, which shall include:

(a) A compliance status for each Member and CNCP with respect to the implementation of
their obligations under the Convention and CMMs, and recommendations for any
corrective action needed, based on compliance issues identified with respect to that
Member or CNCP;

(b) Suggestions for possible amendments or improvements to existing CMMs to address
implementation or compliance difficulties experienced by Members and CNCPs;

(c) Obstacles to implementation identified by Members and CNCPs including capacity
building requirements;

(d) Additional obligations that should be reviewed under the CMS;

(e) Any other action the Commission shall deem appropriate to address non-compliance
noted in the Final Compliance Report or to promote compliance with the Convention,
CMMs and other obligations reviewed in the CMS.

16. The final Compliance Report shall also contain an executive summary setting out any
recommendations or observations from the Commission regarding the issues listed in paragraph
15 of this measure.

VII. Other rules

17. All the relevant information arising from the SPRFMO CMS procedure shall be subjected to the
relevant applicable SPRFMO rules and procedures regarding the use of information and
transparency. Therefore, the Draft and Provisional Compliance Reports shall not constitute
public domain data, but the Final Compliance Report and the executive summary shall be public
domain data.

18. The Commission shall take a graduated response to non-compliance, taking into account the
type, severity, degree and cause of the non-compliance in question. The Commission should de-
velop, as a matter of priority, a process to complement the CMS that identifies a range of specific
responses to non-compliance events that may be applied by the Commission through the imple-
mentation of the CMS. This shall include penalties and any other actions as may be necessary to
promote compliance with the Convention, CMMs and other obligations included in the CMS.

19. This CMM shall be reviewed at the regular meeting of the Commission in 2018.

NOTE by Secretariat: The annexes remained unchanged and therefore are not reproduced here
(refer to CMM 10-2017):

Annex I. Status of Compliance
Annex II. Template for the Implementation Report of the SPRFMO CMMs
Annex III. Draft Compliance Report
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Terms of Reference for the South Pacific Regional Fisheries
Management Organization Working Group on VMS

(COMM5-WP07)

Background

The Convention on the Conservation and Management of High Seas Fishery Resources in the South
Pacific Ocean (the Convention) was adopted on 14 Nov 2009 and entered into force on 24 August
2012. The objective of the Convention is the long term conservation and sustainable use of fishery
resources in the South Pacific Ocean and the protection of the marine ecosystems in which the
resources exist.

At SPRFMO2, recalling the relevant provisions of the Convention, in particular Articles 25(1)(c) and
27(1)(a), the Commission adopted CMM2.06 on the Establishment of the Vessel Monitoring System
in the SPRFMO Convention Area. CMM2.06 sets out a framework for establishing an SPRFMO
Commission Vessel Monitoring System (or VMS). Paragraph 3 of CMM2.06 provides that the
purpose of the SPRFMO VMS should be to cost effectively continuously monitor the movements of
fishing vessels authorized by flag States to fish in the SPRFMO Convention Area in order, inter alia,
to support the implementation of SPRFMO CMMs.

Paragraph 9 of CMM2.06 provides that particular considerations shall be taken into account when
developing rules and procedures for the operation of the VMS, including the draft Minimum
Standards for Automatic Location Communicators (ALCs) used in the Commission VMS (as set out
in Annex I) and:

a. vessel reporting, including the specifications of the data required, its format and reporting
frequencies; b. Automatic Location Communicators (ALCs) minimum standards, including
automation standards and the specifications of the ALCs; c. rules on polling; d. ALC failure
alternates; e. cost recovery; f. cost sharing; and g. measures to prevent tampering. h. obligations and
roles of fishing vessels, Members, CNCPs and the Secretariat, and i. use and release of data for
purposes within the scope of the Convention.

Establishment and functions of the CTC Working Group on VMS

At SPRFMO2, the Compliance and Technical Committee (CTC) recommended to the Commission
that an intersessional working group be created to develop rules and procedures for the operation of
the SPRFMO VMS, in accordance with the considerations outlined at paragraph 9 of CMM 2.06. The
CTC1report was adopted by the Commission but this work has not yet commenced. The Commission
agrees that the responsibilities of the VMS Working Group (VMS-WG) will be expanded to those set
out below.

The VMS -WG will be chaired by the Chair of the Compliance and Technical Committee and
coordinated by the SPRFMO Secretariat. The VMS-WG is open to all interested Members and
CNCPs who may nominate one or more suitably qualified representatives for the VMS-WG.
Interested Members and CNCPs will need to ensure that the VMS-WG has sufficient technical
expertise as well as expertise in project and contract management. If agreed by the VMS-WG, the
Group may also invite experts including from other intergovernmental organisations who are
working on VMS matters, such as the Commission for the Conservation of Antarctic Marine Living
Resources, and relevant RFMOs. The VMS-WG will undertake its work electronically

Responsibilities

1. The VMS -WG will identify the specific requirements of the SPRFMO VMS that will give effect to
the objectives and considerations outlined in the Convention, and paragraph 3 of CMM 2.06.

2. The VMS-WG will continue work on the outstanding issues on the basis of the text at Annex
9(b)of the SPRFMO 5 Meeting Report.
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. The VMS-WG will develop the rules and procedures for the SPRFMO VMS according to
paragraph 9 of CMM2.06. This work is to be undertaken in the intersessional period between
SPRFMO-5 and SPRFMO-6.

. The VMS-WG will consider the obligations relating to VMS in CMM 4.02 to ensure their
compatibility with CMM 2.06.

. These Terms of Reference will be reviewed at SPRFMO-6 to ensure their ongoing suitability.
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CMM 2.06 Conservation and Management Measure for the
Establishment of the Vessel Monitoring System in the SPRFMO
Convention Area

(COMMS5-Prop03-rev7 [with bracketed text])

The Commission of the South Pacific Regional Fisheries Management Organisation;

RECALLING the relevant provisions of the Convention on the Conservation and Management of High
Seas Fishery Resources in the South Pacific Ocean, in particular Articles 25 (1)(c) and 27 (1)(a);

[REITERATED the integrity of the provisions of the Article 277, the VMS data may be used to further
facilitate the Contracting Parties to implement the Article 27 (1)(b), Article 277 (3) as well as the CMM
3.04]

NOTING the importance of the vessel monitoring system as a tool to effectively support the principles
and measures for the conservation and management of fisheries resources within the Convention Area;

MINDFUL of the rights and obligations of Commission Members and Cooperating Non-Contracting
Parties (CNCPs) in promoting the effective implementation of Conservation and Management Measures
(CMMs) adopted by the Commission;

FURTHER MINDFUL of the key principles upon which the vessel monitoring system is based, including
the confidentiality and security of information handled by the system, and its efficiency, cost-effectiveness
and flexibility;

ADOPTS the following CMM to provide for the implementation of the SPRFMO Vessel Monitoring
System:

A COMMISSION VESSEL MONITORING SYSTEM

The Commission Vessel Monitoring System (Commission VMS) shall be activated on the date agreed in
the contract between SPRFMO and its chosen provider.

The Commission VMS shall cover the area as defined in Article 5 of the Convention on the Conservation
and Management of High Seas Fishery Resources in the South Pacific Ocean and have a buffer zone of
100 nautical miles outside the Convention Area.

DEFINITIONS

1. For the purposes of interpreting and implementing these procedures, the following definitions
shall apply:

(a) “Convention” means the Convention on the Conservation and Management of High
Seas Fishery Resources in the South Pacific Ocean;

(b) “Convention Area” means the Area to which this Convention applies in accordance with
Article 5 of the Convention;

(c) “Commission” means the Commission of the South Pacific Regional Fisheries
Management Organisation established by Article 6 of the Convention;

(d) “Automatic Satellite Position Device/Automatic Location Communicator” (ALC) means a
near real-time satellite position fixing transceiver;

(e) Commission VMS“ means the SPRFMO Vessel Monitoring System that is established under
this CMM;

(f) “Member/CNCP VMS” means the domestic Vessel Monitoring Systems that each Member
and CNCP are obliged to develop in accordance with this CMM;

(g) “Fisheries Monitoring Centre” (FMC) means the government authority or agency
responsible for managing VMS for its flagged fishing vessels.
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PURPOSE

2. The purpose of the Commission VMS is to continuously monitor the movements and activity of
fishing vessels that are on the Commission Record of Vessels and are authorised by flag States to
fish for fisheries resources in the SPRFMO Convention Area in a cost-effective manner in order to,
inter alia, support the implementation of SPRFMO CMMs.

APPLICABILITY

3. The Commission VMS shall apply to all fishing vessels as defined in Article 1 (1)(h) of the
Convention. The system shall operate on a permanent basis or until decided otherwise by the
Commission.

4. Any Member or CNCP may request, for the Commission's consideration and approval that waters
under its national jurisdiction be included within the area covered by the Commission VMS.
Necessary expenses incurred in the inclusion of such area into the Commission VMS shall be borne
by the Member or CNCP that made the request.

NATURE AND SPECIFICATION OF THE COMMISSION VMS

5. The Commission VMS shall be administered by the SPRFMO Secretariat under the guidance of the
Commission.

6. Data collected by the Commission VMS shall be securely stored by the Secretariat for at least three
years and for a period to be determined by the Commission, and shall be used by the Members and
CNCPs to achieve compliance with CMMs. VMS data may also be used by the Scientific Committee
for analysis to support specific scientific advice requested by the Commission for sound fisheries
management decision-making in the Convention Area.

7. Without prejudice to the principle of flag State responsibility, each Member and CNCP shall require
vessels flying its flag to report VMS data automatically either:

(a) to the Secretariat via their flag State's FMC; or
(b) simultaneously to both the Secretariat and its FMC.

8. Each Member and CNCP shall notify the Executive Secretary of its chosen means of reporting
(option (a) or (b) under paragraph 9) before the Commission VMS is activated.

9. The Commission shall develop rules and procedures for the operation of the Commission VMS
taking into account the provisions of Annex 1, including, inter alia:

(a) measures to prevent tampering; and
(b) use and release of data for purposes within scope of the Convention.

10. Security standards of the SPRFMO Commission VMS data shall be developed by the Commission,
consistent with confidentiality provisions of the Data Standards CMM 4.02 (Data Standards; 2017).

11. All Member and CNCP fishing vessels required to report to the SPRFMO Commission VMS shall use
a functioning ALC that complies with the Commission’s minimum standards for ALCs in Annex 1.

12. The Commission shall, as soon as practicable, agree on the roles and responsibilities of fishing
vessels, Members, CNCPs and the Commission Secretariat for the operation of the Commission
VMS.

All Members, CNCPs and the Secretariat shall manage VMS data in accordance with the Security and
Confidentiality Requirements in Annex 2.14 bis The Commission shall review the requirements for
accessing VMS data for inclusion in this CMM at its annual meeting in 2018.

PROCEDURE IN CASE OF MANUAL REPORTING

13. In the event of failure of automatic reporting, the procedure outlined in Annex 3 of this measure
shall apply.
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REVIEW

14. At each annual meeting, the Secretariat shall provide the Commission with a report on the
implementation and operation of the Commission VMS.
15. The Commission shall conduct a review of the implementation of the Commission VMS at its annual

meeting in 2019 and shall consider its efficiency and effectiveness and consider further improvements
to the system as required.

_79_



SPRFMO COMM5-Report-ANNEX 9b

Annex 1

Minimum Standards for Automatic Location Communicators (ALCs) used in the
Commission Vessel Monitoring System

1.

The ALC shall automatically and independently of any intervention on the vessel communicate
the following data:

(a) ALC static unique identifier;

(d) the current geographical position (latitude and longitude) of the vessel;

(c) the date and time (expressed in Coordinated Universal Time [UTC]) corresponding to the
position of the vessel in paragraph 1 b);

The data referred to in paragraphs 1 b), ¢) and d) shall be obtained from a satellite-based
positioning system.

ALCs fitted to fishing vessels must be capable of transmitting data at least every 15 minutes.

4. The data referred to in paragraph 1 shall be received by the Commission within an interval

10.

11.

12.

13.

determined by the Commission.

ALCs fitted to fishing vessels must be protected so as to preserve the security and integrity of
data referred to in paragraph 1.

Storage of information within the ALC must be safe, secure and integrated under normal
operating conditions.

The flag State shall ensure that its FMC receives VMS positions at least with the frequency
adopted according to this CMM and shall be able to request the VMS information at a higher
frequency.

It shall be prohibited to destroy, damage, render inoperative or otherwise interfere with the ALC
unless the competent authorities of the Flag State have authorised its repair or replacement.

Any features built into the ALC or terminal software to assist with servicing shall not allow
unauthorised access to any areas of the ALC that could potentially compromise the operation of
the VMS.

All ALCs shall be installed on vessels in accordance with their manufacturer's specifications and
applicable standards.

Under normal satellite navigation operating conditions, positions derived from the data
forwarded must be accurate to within 100 square metres.

The ALC and/or forwarding service provider must be able to support the ability for data to be
sent to multiple independent destinations.

The satellite navigation decoder and transmitter shall be fully integrated and housed in the same
tamper-proof physical enclosure.
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Annex 2
Security and Confidentiality Requirements
1. The provisions set out below shall apply to all VMS data received pursuant to CMM 2.06.

2. VMS data from vessels operating within the SPRFMO Convention Area shall be treated as
confidential information.

3. All Members, CNCPs and the Secretariat® shall ensure the secure treatment of VMS data in their
respective electronic data processing facilities, in particular where the processing involves
transmission over a network. All Members, CNCPs and the Secretariat shall implement
appropriate technical and organisational measures to protect reports and messages against
accidental or unlawful destruction or accidental loss, alteration, unauthorised disclosure or
access, and against all inappropriate forms of processing.

4. The Secretariat shall take all the necessary steps to ensure that the requirements pertaining to
the deletion of VMS data handled by the Secretariat are complied with.

5. Each Member and CNCP shall designate a Point of Contact for the purposes of any
communication regarding the VMS system (VMS Point of Contact). It shall transmit the name of
the individual or office holder, email and any other contact information for its Points of Contact
to the SPRFMO Executive Secretary no later than 180 days after the conclusion of the annual
Commission meeting in 2017. Any subsequent changes to the contact information shall be
notified to the SPRFMO Executive Secretary within 21 days after such changes take effect. The
SPRFMO Executive Secretary shall promptly notify Members and CNCPs of any such changes.

6. The SPRFMO Executive Secretary shall establish and maintain a register of Points of Contact
based on the information submitted by the Members and CNCPs. The register and any
subsequent changes shall be published promptly on the Members only area of the SPRFMO
website.

7. The Secretariat shall inform all Members and CNCPs of the measures taken by the Secretariat to
comply with these security and confidentiality requirement provisions at the annual meeting
following the establishment of the Commission VMS. Such measures shall ensure a level of
security appropriate to the risks represented by the processing of VMS data.

8. Allrequests for VMS data must be made to the Secretariat by electronic means. Requests for VMS
data must be made by a VMS Point of Contact, or an alternative contact nominated by the VMS
Point of Contact. The Secretariat shall only provide VMS data to a requesting Member or CNCP
where the VMS data relates to vessels flagged to other Members or CNCPs and all relevant
Members and CNCPs have provided written consent through their VMS Point of Contacts for the
data to be shared. The Secretariat shall only provide VMS data where it will be downloaded from
a secure server by the relevant VMS Point of Contact.

9. [Upon request of a Contracting Party, the Secretariat shall only provide VMS data without the
permission of the flag State for the purposes of:

a. planning for active surveillance operations and/or inspections at sea; or
b. active surveillance operations and/or inspections at sea

c. to be undertaken by Contracting Parties in the Convention Area on each others’ vessels
in accordance with Article 27(1)(b), Article 27 (3) and in accordance with CMM 3.04.]

10. [For the purpose of implementing paragraph 9:

a. each Contracting Party shall only make available such VMS data to their authorised
inspectors, and any other government officials for whom it is deemed necessary to access
the data;

b. VMS data shall be transmitted by the VMS Point of Contact of the Contacting Party to the
inspectors and government officials referred to in paragraph 10(a) no more than 48 hours

! And the Commission’s VMS vendor
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prior to the commencement of any active surveillance operations and/or inspection
activities.

c. Contracting Parties shall ensure that such inspectors and government officials keep the
data confidential and only use the data for the purposes described in paragraph 9. The
Contracting Party that requested the data shall inform the Secretariat if that data was
used no later than 15 days after the inspection procedure.

d. Contracting Parties may retain VMS data provided by the Secretariat for the purposes
described in paragraph 9 until 24 hours after the vessels to which the VMS data pertain
have departed from the SPRFMO Convention Area.]

[Contacting Parties requesting VMS data for the purposes of paragraph g9(a) shall provide the
geographic area of the planned surveillance and/or inspection activity. In this case, the
Secretariat shall provide the most recent available VMS data for the identified geographic area at
a specified point in time no more than 48 hours prior to the planned commencement of each
surveillance and/or inspection activity. In the event the planned surveillance/inspection activity
does not proceed, the data provided shall be destroyed, and confirmation of the data destruction
shall be provided in writing to the Secretariat, without delay. Regardless of whether the planned
surveillance and/or inspection activity was conducted or not, the Secretariat shall notify the flag
State(s) that the VMS data were provided no later than seven working days after the VMS data
provision and, if applicable, that they have received confirmation that the data have been
destroyed.]

[For the purposes of paragraph 9(b), the Secretariat shall provide VMS data from the previous
ten days, for vessel detected during surveillance, and/or inspection activity, and VMS data for all
vessels within 100nm of the surveillance and/or inspection activity location. The Contacting
Party/ies conducting the active surveillance and/or inspection activity shall provide the flag
State(s) concerned with a report including the name of the vessel or aircraft on active surveillance
and/or inspection activity and the full name(s) of the inspectors and their designated authority.
This information shall be made available without undue delay after the surveillance and/or
inspection activities are complete.]

[Paragraphs 9 to 12 shall be reviewed by the Commission when the Commission adopts a specific
SPRFMO high seas inspection regime.]

[Upon the request of a Member or CNCP, the Secretariat shall also provide VMS data without the
permission of the flag State for the purposes of:

a. supporting search and rescue activities undertaken by a competent Maritime Rescue
Coordination Centre (MRCC) subject to the terms of an arrangement between the
Secretariat and the competent MRCC. The Member or CNCP requesting the information
shall ensure that the data will only be used only for the purposes described in this
paragraph;

b. [maintaining situational awareness of high seas areas adjacent to and not more than 100
nautical miles from their exclusive economic zones (EEZs);] and

c. [maintaining situational awareness in waters under a Member or CNCP’s national
jurisdiction. ]

The Commission VMS shall have the following security features as a minimum:
a. The system shall be able to withstand a break-in attempt from unauthorised persons.

b. The system shall be capable of limiting the access of authorised persons to a predefined
set of data only.

c. The system shall be capable of ensuring that VMS data are securely communicated and
that all VMS data that enter the system are securely stored for the required time and that
they will not be tampered with.

Security procedures shall be designed addressing access to the system (both hardware and
software).
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17. The following features are the mandatory requirements for the Secretariat’s staff use of the
Commission VMS:

a. [Each user shall be assigned a unique user identification and associated password. Each
time the user logs on to the system he/she has to provide the correct password. Even
when successfully logged on, the user only has access to those and only those functions
and data that he/she is configured to have access to.

b. System security issues/events must be auditable by a third party at any time at the request
of the Commission.

The Executive Secretary shall develop a process for authorising users who are not Secretariat staff,
to be reviewed by the Commission at its 2018 meeting.

18. Submission of VMS data for the purpose of CMM 2.06 shall use cryptographic protocols to ensure
secure communications.

19. The Secretariat shall nominate a Security System Administrator. The Security System
Administrator shall review the log files generated by the software, properly maintain the system
security, and restrict access to the system as deemed necessary. The Security System
Administrator shall also act as a liaison between the VMS Point of Contact and the Secretariat in
order to resolve security matters.
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Annex 3

SPRFMO Rules on the manual reporting in the SPRFMO Convention Area.

1. In the event of non-reception of four consecutive, programmed VMS positions, and where the
Secretariat has exhausted all reasonable steps2 to re-establish normal automatic reception of
VMS positions, the Secretariat shall notify the Member or CNCP whose flag the vessel is flying.
That Member or CNCP shall then direct the vessel Master to begin manual reporting.

2. The manual report shall either be sent by the vessel to the Secretariat via their Fisheries
Monitoring Centre (FMC) or directly to the Secretariat.

3. Following the receipt of a direction from a Member or CNCP in accordance with paragraph 1, the
vessel Master shall ensure the vessel manually reports its position every 4 hours. If automatic
reporting to the SPRFMO VMS has not been re-established within 60 days of the commencement
of manual reporting that Member or CNCP shall order the vessel to cease fishing, stow all fishing
gear and return immediately to port in order to undertake repairs.

4. The vessel may recommence fishing in the SPRFMO Convention Area only when the ALC has
been confirmed as operational by the Secretariat. Four consecutive, programmed VMS positions
must have been received by the Secretariat to confirm that the ALC/MTU is fully operational.

5. The format for manual reports to be used is as below. Vessels are encouraged to use email as the
primary means of communication and shall send these messages to secretariat@sprfmo.int.

6. The standard format for manual position reporting in the event of ALC malfunction or failure
shall be as follows:

a. IMO number (if applicable)
International Radio Call Sign
Vessel Name

Vessel Master’s name
Position Date (UTC)

Position Time (UTC)

Latitude (decimal degrees, to the nearest 0.01 degrees)

@ e oA T

Longitude (decimal degrees, to the nearest 0.01 degrees)

—o

Activity (Fishing/Transit/Transhipping)

7. Members are also encouraged to carry more than one ALC when operating in the SPRFMO
Convention Area in order to avoid the need to manually report if the primary ALC fails.

8. The Secretariat shall publicise vessels that are reporting in accordance with this Annex in the
SPRFMO Website.

2 The Member or CNCP, in coordination with the Secretariat and through communication with the vessel master as
appropriate, will endeavour to re-establish normal automatic reception of VMS positions. If such efforts reveal that the
vessel is successfully reporting to the Member or CNCP’s VMS (indicating that the vessel’s ALC hardware is functional),
the Secretariat, in coordination with the Member or CNCP will take additional steps to re-establish automatic reporting to
the Commission VMS.
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Annual Report of the Commission
(COMMS5-Doc04)

Paragraph 1 of Article 29 of the Convention provides that the “Commission shall publish an annual
report, which shall include details of decisions taken by the Commission to achieve the objective of
this Convention. The report shall also provide information on actions taken by the Commission in
response to any recommendations from the General Assembly of the United Nations or the FAO.”

MEMBERSHIP

In December 2016 the Commission had fourteen members: Australia, Republic of Chile, People's
Republic of China, Cook Islands, Republic of Cuba, Republic of Ecuador, European Union, Kingdom
of Denmark in respect of the Faroe Islands, Republic of Korea, New Zealand, Republic of Peru,
Russian Federation, Chinese Taipei, and the Republic of Vanuatu.

In December 2016 four countries had the status of Cooperating Non-Contracting Parties (CNCPs):
Republic of Colombia, Republic of Liberia, Republic of Panama and the United States of America.

DECISIONS TAKEN BY THE COMMISSION IN 2016

The fourth Commission Meeting was held in Valdivia, Chile, from 25 to 29 January 2016.

The Commission adopted the following three new Conservation and Management Measures
(CMMs):

CMM 4.13. Management of New and Exploratory Fisheries in the SPRFMO Convention Area
CMM 4.14. Exploratory Fishing for Toothfish in the SPRFMO Convention Area

CMM 4.15. Vessels without Nationality in the SPRFMO Convention Area

The Commission adopted the following seven amended CMMs:

CMM 4.01 (revision of CMM 3.01). Trachurus murphyi. The revision sets the total allowable catch
for 2016 at 410 000 t in accordance with the scientific advice.

CMM 4.02 (revision of CMM 3.02). Standards for the collection, reporting, verification and
exchange of data. The revision relates to the inclusion of standards for observer data collected during
a landing or while a vessel is in port (including a new Annex 7.0).

CMM 4.03 (revision of CMM 2.03) Management of Bottom Fishing in the SPRFMO Convention
Area). The revision relates to the extension of application of the CMM until the close of the annual
Commission Meeting in 2017.

CMM 4.04 (revision of CMM 1.04). Establishing a List of Vessels Presumed to Have Carried Out
Illegal, Unreported, And Unregulated Fishing Activities in the SPRFMO Convention Area. The
revised CMM includes a new paragraph 21 titled “Information indicating a change of circumstances
of vessels appearing on the current IUU List”.

CMM 4.05 (revision of CMM 2.05). Establishment of Commission Record of Vessels Authorised to
Fish in the Convention Area. The revision relates to the inclusion of an additional field in the vessel
database indicating the original date of the authorisation given by the flag State (“Flag Authorisation
Start”) and re-labelling of the current “Authorisation Start Date” to “Date of Inclusion into the
SPRFMO Record”.
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CMM 4.09 (revision of CMM 2.04). Minimising bycatch of seabirds in the SPRFMO Convention
Area. The revision related to Annex 1, paragraph 1(b) and Annex 2, paragraph 2. In both cases the
words “for 5 or more years” are replaced with the words “for the previous 5 consecutive years”.

CMM 4.10 (revision of CMM 3.03). Establishment of a Compliance and Monitoring Scheme in the
SPRFMO Convention Area. The revision relates to a number of technical editorial changes to Annex
IT (Template for the Implementation Report of the SPRFMO Conservation and Management
Measures).

In addition, the Commission made the following decisions:

SPRFMO IUU List: At its fourth meeting the Commission decided to add one vessel to the
SPRFMO IUU list; the two vessels already listed previously were not removed. Other RFMOs were
notified of the SPRFMO IUU List after the meeting.

SPRFMO Compliance Report: The Commission adopted the first SPRFMO Compliance Report
which included the request for submission of “compliance action plans” by some Members and
CNCPs to address identified compliance issues.

Progress was made with regard to a SPRFMQO VMS, and the Commission decided to publish a Call
for Proposals for a VMS service provider and adopted a tender evaluation process.

The Commission also amended its Decision 1.02 on Rules for Cooperating non-Contracting
Parties, to include in their application for CNCP status “a statement on how any compliance issues
previously identified by the Commission have been addressed” (new paragraph 3[e]).

The report of the Commission and all related documents are available on the SPRFMO website at
www.sprfmo.int.

ACTIONS TAKEN BY THE COMMISSION IN RESPONSE TO RECOMMENDATIONS
FROM THE UNGA OR THE FAO

The SPRFMO Convention and the decisions and CMMs adopted by the Commission include
numerous references to United Nations General Assembly (UNGA) and FAO agreements,
resolutions and recommendations which have been reported in previous years.

The newly adopted 2016 measures refer to the following recommendations of the UNGA and FAO:
CMM 4.13 refers to:

e UNGA Resolution 61/105 which calls upon regional fisheries management organisations
(RFMOs) to assess, on the basis of the best available scientific information, whether individual
bottom fishing activities would have significant adverse impacts on vulnerable marine
ecosystems, and to ensure that if it is assessed that these activities would have significant adverse
impacts, they are managed to prevent such impacts, or not authorized to proceed;

e UNGA Resolution 64/72 which calls upon RFMOs to establish and implement appropriate
protocols for the implementation of UNGA Resolution 61/105, including definitions of what
constitutes evidence of an encounter with a VME, in particular threshold levels and indicator
species; and to implement the FAO Guidelines for the Management of Deep-sea Fisheries in the
High Seas (FAO, 2009; FAO Deep-sea Fisheries Guidelines) in order to sustainably manage fish
stocks and protect vulnerable marine ecosystems (VMEs).

CMM 4.15 refers to the FAO International Plan of Action to prevent, deter and illuminate illegal,
unreported and unregulated fishing (IUU fishing).
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Statements

The following statements and interventions were made available for the report:

a. Welcome Address of Senator Anne Ruston, Assistant Minister for Agriculture and Water

Resources
b. Opening Speech by the Chairperson of the Commission, Mr. Gordon Neil
c. Executive Secretary of SPRFMO
d. Executive Secretary of CCAMLR
e. Executive Secretary of SIOFA
f. WMO Representative

g. Deep-Sea Conservation Coalition
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Welcome Address by Senator Anne Ruston, Assistant Minister for
Agriculture and Water Resources

Acknowledgements
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Mr Hector Soldi, Deputy Minister of Fisheries and Aquaculture, Peru

Mr Gordon Neil, Chairman, South Pacific Regional Fisheries Management Organisation

Thank you and good morning.

I am delighted to be here today to welcome you to our great city. There is no better time to visit
Adelaide and if you are a cycling fan there is plenty of action on that front too.

It’s great to have more than 150 delegates here and I am sure we will all benefit from the discussions
in the coming days of this meeting. This conference is an opportunity for us to continue to build upon
the development of effective international fisheries policy in the South Pacific. The Objective of the
Convention speaks to the need to manage the fishery in a way that ensures the long term conservation
and sustainable use of the fishery resources. As we have seen in the hard work and success towards
recovering the Jack Mackerel stock, good fisheries management, based on solid scientific evidence,
delivers results.

Balancing economic, environmental and social objectives is not easy but it is essential to achieving
the best possible management of the shared fisheries resources in the region. Australia has
traditionally had a key focus on the Pacific. Our fisheries policy, regional aid and development
objectives are strongly interlinked.

Australia recognises the importance of engaging with regional fisheries management organisations
adjacent to Australia’s exclusive economic zone. We support the right of all states in having a voice
and for fair consideration to be given to everyone’s interests and concerns. In Australia, our domestic
fisheries management practices are underpinned by the principles of economic development and
environmental sustainability.

We are proud that the most recent fish status report noted that no solely Australian Government
managed fishery is subject to overfishing. This is due in part to the strong fisheries management
framework that Australia has in place, which we are continually seeking to improve. Our
commitment to responsible fishing management is reflected in our participation in international
forums, where we aim to achieve similar outcomes for those shared fishing resources. On that note,
I would like to take this opportunity to commend the Commission for its efforts to date to rebuild
the jack mackerel stock. The turn-around has been achieved in only a few short years. It’s a perfect
example of the effectiveness of this Commission and the importance of good science, a robust legal
framework, collaboration and goodwill between member countries. I strongly encourage your
continued commitment to improving the condition and sustainability of this stock.

It is vital that we also work to combat issues that threaten the achievements of the Commission.
Illegal, unreported and unregulated fishing poses a key risk to undermine the hard work and
objectives of this Commission and regional fisheries management organisations more broadly.
Australia is committed to combatting illegal, unreported and unregulated fishing. This issue is now
receiving increasing global attention and most importantly, action. Our experience shows that
collaboration and sharing of information is the only pathway to success against IUU fishing. We have
seen a significant reduction in this fishing activity in the Southern Ocean and other areas, where a
concerted effort has been made to combat offending vessels. This fight will require ongoing vigilance
and cooperation. Australia welcomed the entry into force of the FAO Port State Measures Agreement

- 88 -



SPRFMO COMM5-Report-ANNEX 11a

in June 2016. Australia strongly encourages other states that are yet to join this Agreement to get on
board, and thereby strengthen its effectiveness. The Pacific also saw the entry into force of the Niue
(new ay) Treaty Subsidiary Agreement in July 2014. The Agreement enhances cooperative
surveillance and enforcement activities in the Pacific and provides a more efficient framework to
combat IUU fishing in the region. Australia signed the agreement in 2014 and we hope to finalise
our accession to it in the coming months. We have also seen several regional fisheries management
organisations - including this Commission - introduce new measures to take action against stateless
vessels fishing on the high seas. Again, I commend the Commission for its leadership on this
important issue.

Australia is interested in ways to incorporate new technology into fisheries management. In
particular, new technology has the potential to significantly improve compliance and reporting
outcomes. An example is the implementation of electronic monitoring systems that are used to verify
catch and logbook data. Australia has been implementing this technology domestically. We would
like to see its uptake internationally as a cost-effective data collection tool that can improve accuracy
and reliability of fisheries data. Depending on the data needs in a fishery, electronic monitoring can
replace the need for human observers on board vessels. Last year, the UN General Assembly
recognised the advantages that new technology can offer by encouraging their uptake, including
electronic monitoring. I am pleased to see that electronic monitoring is on the SPRFMO Scientific
Committee work plan. I trust that this Commission gives full consideration to the merits of
introducing such innovative technology to the SPRFMO Convention Area.

In closing, I again commend the Commission for its work and success to date, towards the recovery
of the Jack Mackerel stock. That is an achievement of which we should all be proud. I wish you all
the best for a productive meeting and trust that your discussions will lead to improved outcomes for
the management of the South Pacific Regional fishery resources. I know that you will enjoy your stay
in the beautiful city of Adelaide.

I look forward to joining you tomorrow evening at the Reception that Australia is hosting at our
stunning Adelaide Oval.

Thank you.
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Opening Speech by the Chairperson of the Commission,
Mr Gordon Neil

Delegates and observers, ladies and gentlemen, I am honoured to welcome you to the city of Adelaide
for the fifth meeting of the Commission of the South Pacific Regional Fisheries Management
Organisation.

Firstly, I would like to acknowledge that 2016 has been a significant year for Oceans and the Law of
the Sea in the context of the United Nations.

e The United Nations held a successful review conference for the UN Fish Stocks Agreement
which reaffirmed many important elements of relevance to this Organisation, including its
emphasis on applying the precautionary approach and ecosystem approach to fisheries
management, and a strong focus on combatting IUU fishing.

o It was particularly encouraging to note that the Report of the Resumed Review
Conference cited SPRFMO’s decision making procedures as an example of good
practicet.

o The voting and objection procedures set out in our Convention are strong and
innovative provisions that provide a mechanism for this Organisation to effectively
exercise its duty to cooperate to conserve and manage the fishery resources within its
competence.

o I note this practice was encouraged in the official Outcomes of the Review
Conference.2 This is a positive signal for fisheries more generally and reaffirms my
view that our Convention is one that represents a contemporary, best-practice
approach.

¢ We have also seen renewed attention on the UN resolutions relating to bottom fishing and
the actions that States and RFMOs have taken to implement those important Resolutions.
SPRFMO, I think, is making good progress in this regard but of course we have more work to
do.

e We have also seen work commence for a new implementing agreement under UNCLOS.

In preparing this opening address, I have reflected on my time with this Commission — both in the
privileged role as your Chairperson for the last two years, and in my capacity as a delegate for
Australia in the years prior. I am impressed by the progress this Commission has made in just 5 short
years. We have, together, developed a suite of conservation and management measures that enable
our Organisation to function as a cost-efficient and effective RFMO. We have a strong foundation
upon which we can continue to grow. I note that our Convention requires us to commence a
performance review this year and it is clear that SPRFMO will have a positive story to tell.

Our Organisation plays a key role in a global effort to cooperate to conserve and manage fish stocks
and the marine ecosystems in which they exist. The action that we take, together, demonstrates our
commitment to this important objective to the international community. The progress we have made

1 See paragraph 110 of the Report of the Resumed Review Conference which reads as follows: Several delegations noted
recent improvements, especially within newly established RFMO/As, in decision-making rules and procedures, while
highlighting the need for continuous adaptation. They stressed that although the adoption of conservation and
management measures by consensus was a desirable practice, it sometimes led, when it was the only rule, to
blockage of measures or adoption of weak measures. They therefore suggested that decision-making rules should
allow for voting when necessary, and highlighted the practice of the South Pacific Regional Fisheries Management
Organization in that regard.

2 See paragraph 5(d) of the Outcomes of the Review Conference (a sub-section of the report) which reads as follows:
Encourage RFMO/As to review their decision-making procedures, noting the need for procedures that facilitate the
adoption of conservation and management measures in a timely and effective manner and, in particular, to consider
provisions for voting and objection procedures.
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in rebuilding the jack mackerel stock is an excellent example of SPRFMQO’s commitment to
discharging its duty to conserve and manage the fishery resources under its competence. The most
recent advice from our scientific committee is positive. When we consider that at the time our
Convention entered into force in 2012, spawning stock biomass was an estimated 5% of unfished
biomass, we have come a long way. I commend all Members for their continued investment in the
work of our scientific committee in this regard.

This is an encouraging sign. It shows the international community that SPRFMO is an Organisation
that values its scientific advice. And, more importantly, it demonstrates that this is an Organisation
that acts on the advice of its scientists. This is critical to our Organisation’s success.

As in previous years, we will have an important discussion this week on the allocation of the jack
mackerel total allowable catch. It is well understood that this is a sensitive and challenging issue for
many Members and CNCPs in SPRFMO. I am optimistic that we can, as we have done before, take
full account of our Scientific Committee’s advice and maintain clear sight of our objective in the
course of our negotiations, which is to rebuild the jack mackerel stock to within sustainable limits to
ensure it is available to us for many generations to come.

We cannot forget our bottom fisheries, which will always receive global attention. SPRFMO, like
other RFMOs with competence over deepsea fisheries, can play a role in demonstrating that bottom
fishing can be managed for the sustainability of target species and deep water ecosystems.

I am mindful that we have a busy agenda ahead of us. As is our usual practice, we must examine the
list of vessels that are presumed to have engaged in IUU fishing in the South Pacific Ocean, as well
as consider any modifications to the 2016 IUU list. I believe SPRFMO has a strong record in its efforts
to combat IUU fishing. We have very clear rules about what constitutes IUU fishing. Any vessel
fishing in contravention of those rules—regardless of its flag State, size or purpose—should be aware
that inclusion on the SPRFMO IUU list is a very real consequence and this Commission will not be
lenient in listing such vessels.

Once again, I see that progressing establishment of the VMS is a priority for the Commission this
year. Our Commission made positive progress at our 2016 annual meeting and I am confident this
trend will continue. I acknowledge the hard work of the VMS working group during the
intersessional period, as well as that of the CTC during its meeting, to resolve complex and
interrelated issues that are critical for the implementation of our system.

The Observer Program working group has also made significant progress which I commend — we
recognised the importance of a developing a SPRFMO Observer Program during the negotiations on
our Convention and I look forward to seeing this materialise.

I am pleased to see so many Members and CNCPs contributing intersessionally, and during
meetings, to these important issues. Thank you to everyone involved for your efforts.

We will also review a number of measures at this meeting, including our Compliance Monitoring
Scheme and the Minimum Standards of Inspection in Port. Regularly reviewing our measures and
procedures, and committing to continuous improvement, is an important practice for any RFMO.

Finally, I would like to take the opportunity to thank you all personally for your support and advice
during my term as Chairperson of the Commission. It has been a rewarding two years. It has been a
wonderful opportunity to contribute to the work of this very important RFMO from its
establishment.

I am confident the Commission can elect a new Chairperson from within its membership that can
capably lead this Organisation into its next stage of development. The success we have experienced
thus far is as much a reflection on the hard work and dedication of all delegations as it is on the
strength of our Convention and our CMMs. I am proud to leave this office with SPRFMO in such a
positive place.

On that note, I am pleased to declare the 5% meeting of the SPRFMO Commission open.
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Intervention by SPRFMO Executive Secretary, Dr Johanne Fischer

Thank you for giving me the floor. I would like to congratulate the Members on the excellent progress
made again this month in addressing the objectives of this Convention and the important results in
this regard achieved during this meeting.

It is good to be involved in an organisation as vibrant as this one, and it is a great pleasure to work
with all of you, not just during the annual and scientific meetings but also throughout the year. I feel
very much a part of these activities: As Executive Secretary I am responsible to ensure that every
Member and CNCP receives all information it requires to implement the decisions and measures
adopted by the Commission. To achieve this important goal, my colleagues and I at the Secretariat
provide you with the necessary guidance. We read and reply to many thousands emails per year and
talk things through over the phone if needed.

We also provide you with numerous reports which summarise and analyse the data you send to us.
In addition, we produce information documents to assist you in your work, such as the development
of a VMS and an Observer Programme, the review of the financial formula, the regular review of the
organisation, our collaboration with other organisations and so on. Furthermore, the organisation is
benefitting from the new GST status that I have been able to negotiate with New Zealand and which
ensures that taxes paid on goods and services are returned to the Organisation.

As Executive Secretary, I am responsible for the wellbeing of staff members and to ensuring that the
work conditions at the Secretariat are fair and equitable. The functioning of this organisation much
depends on the essential work of me and my colleagues at the Secretariat, and the appropriate level
of staffing in the Secretariat depends on you. I believe that the staff regulations adopted by you in
2016 provide a good foundation in this regard. For expatriate staff members, the Secretariat could
find a recognised retirement fund in New Zealand, and we have also been lucky by joining the
WCPFC group health insurance that will allow future international staff members to work for
SPRFMO even if they or one of their family member is handicapped or ill.

Working in my position has its ups and downs but overall it brings me much satisfaction. Therefore,
it is with great regret that I must inform you that at this time I cannot confirm my availability for a
second term of my appointment. My contract ends in June 2018 and it is my intention to fulfil this
term. So, during the coming months you can fully count on me to perform my duties with the same
level of commitment as I have done until now.

I thank you all for very much for your support during these two years and I would also like to convey
my deep appreciation to my colleagues at the Secretariat for their hard work, loyalty and dedication.

_92_



g@" SPRFMO

COMM 5 - Report - ANNEX 11d

Intervention by CCAMLR Executive Secretary, Dr Andrew Wright

Thank you Chair. At last year’s meeting, CCAMLR Members accepted Australia’s offer to observe
your meeting here on behalf of CCAMLR members. Nevertheless, it has been useful taking
advantage of the proximity of your meeting to our office in Hobart to sit in and observe the current
issues for SPRFMO from a Secretariat perspective. Thank you Australia, and the SPRFMO
Secretariat, for the efficient administrative arrangements and hospitality for this meeting.

SPRFMO and CCAMLR have had a formal relationship for several years now — initiated by CCAMLR
Members in 2013. This relationship has perhaps not been quite so formal as might be provided for
under a MoU; it was signed by the respective Chairs and the Arrangement has proven useful in terms
of facilitating regular exchanges between both Secretariats and, as is evident this week, among your
Members that are also Members of CCAMLR.

Of course, CCAMLR is extremely interested in compliance-related issues — particularly matters of
non-compliance involving vessels that have a history in CCAMLR. Our procedures associated with
Compliance Evaluation are not dissimilar as are our IUU discussions. It goes without saying that
New Zealand’s research fishing for toothfish in the SPRFMO Convention Area is a very encouraging
initiative that offers significant opportunity for SPRFMO/CCAMLR collaboration particularly for our
respective Scientific Committees.

Your discussions this week on VMS and the on-going work to develop an observer programme are
also very relevant.

Another area of strong interest to CCAMLR is by-catch — particularly seabird mortality in fisheries
north of the CCAMLR Convention Area. As you all probably know, CCAMLR has been very
successful in reducing seabird mortality in CCAMLR fisheries to very low numbers in the past 5 years
— approaching zero in some years. This is a very different story to the thousands of birds that were
killed in fisheries operating in the CCAMLR Convention Area in the early 1990s.

However, the mitigation efforts of fishing vessels in the CCAMLR Convention Area is severely
undermined if seabird populations that are now relatively protected in the CCAMLR Convention
Area are exposed to elevated mortality levels in fisheries to the north of CCAMLR’s Convention
Area. Efforts in all multinational regional fisheries arrangements, and domestically within areas
under national jurisdiction, within the range of these seabird populations is urgently needed to
minimise mortality and complement the successes in CCAMLR. The information reporting and
assimilation intent described in CMM 4.09, and the invitation to the SC to advise on possible
improvements to mitigate seabird interactions, is encouraging — as is SPRFMOs on-going
engagement with ACAP — an organisation with which CCAMLR also has a formal working
arrangement. It is to be hoped a fully implemented observer scheme will help collect appropriate
data that the SC can use to advise the Commission on options for strengthening mitigation efforts in
all SPRFMO fisheries.

Finally, Chair, as SPRFMO Members who are also Members of CCAMLR are aware, CCAMLR will
be undertaking a second performance review this year. It is possible that our experience with that,
and its outcomes, may be informative for consideration of the first review of SPRFMO procedure
that you will consider at next year’s meeting.

Thank you Chair. We look forward to the continuing strengthening of relations between our two
organisations for mutual benefit.
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Intervention by SIOFA Executive Secretary, Mr Jon Lansley

Dear Chairperson and distinguished delegates I would like to make a brief statement on behalf of
the Southern Indian Ocean Fisheries Agreement (SIOFA) to express my pleasure at being able to
attend this 5™ Meeting of the Commission of the South Pacific Regional Fisheries Management
Organisation.

My name is Jon Lansley and I have been awarded the honour of being appointed the first Executive
Secretary for SIOFA and recently commenced this appointment in October 2016.

SIOFA is a new non-tuna RFMO and the Secretariat is based in La Réunion in the Southern Indian
Ocean.

Attending this meeting is a great opportunity for me to learn more about the management of
RFMO meetings from those who have more experience in this, and as this is my first SPRFMO
meeting, to make many new useful contacts.

It is important that we ensure good cooperation and harmony amongst RFMO’s, share good
practice in the management of our organisations and in achieving our objectives.

SIOFA aims to model best practice of existing RFMO’s and therefore I am very happy to be here to
observe best practices of SPRFMO and receive advice and support as has been generously offered
to me by SPRFMO secretariat staff and members.

It is an honour to be amongst you all and I look forward to building and maintaining good working
relations between SPRFMO and SIOFA.

I would like to take this opportunity to announce that the SIOFA website is now live. If one
searches for ‘www.siofa.org’ you should find it. Please view this website as a work in progress but it
is a start and all basic documents can be found here. This website has been developed with the
generous support of IT staff of the North East Atlantic Fisheries Commission (NEAFC).

I wish you a productive meeting and thank you very much.
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Proposal for WMO and RFMO Collaboration, Dr Karen Evans

REGIONAL FISHERY BODY SECRETARIATS’NETWORK

Sixth Meeting
Rome, 9 and 15 July 2016
PROPOSAL FOR WMO AND RFMO COLLABORATION

As a specialized agency of the United Nations, the World Meteorological Organization (WMO) is
dedicated to international cooperation and coordination on the state and behavior of the Earth’s
atmosphere, its interaction with the land and oceans, the weather and climate it produces, and
the resulting distribution of water resources.

Over the past few years, there has been greater interaction of the WMO community with the
fisheries communities of the world and increased discussion between WMO and FAO on fisheries
issues. WMO has learned that Regional Fisheries Management Organizations (RFMOs) and other
institutions collect marine meteorological and ocean observations by ships and anchored fish
aggregating devices (FADs).

WMO Members, the National Meteorological and Hydrological Services of the world, work
around the clock to provide vital weather and climate information worldwide. Their early and
reliable warnings of severe weather and ocean conditions as well as of climate variability and
change allow decision-makers, communities and individuals to be better prepared for weather
and climate events. This includes such as events such as El Nifio and La Nifia and other ocean
conditions that can greatly impact oceanic and inland fisheries.

In order to provide warnings over land and oceans, there is a need for the establishment and
liaison of networks of observational sources to provide weather, climate and ocean related data.
The National Meteorological and Hydrological Services maintain their own observational
networks along with liaising with other national and regional partner institutions. The
observations collected are also used to determine the status of the atmosphere and oceans with
regards to climate change. The amount of direct surface and sub-surface ocean observations are
very sparse and any increase in the number of observations will lead to increased accuracy of
short-term weather forecasts (1-10 days) and long-term climate predictions (3-12 months) over
the coastal and open oceans areas.

The designations employed and the presentation of material in this information product do not imply the expression of any opinion
whatsoever on the part of the Food and Agriculture Organization of the United Nations (FAO) concerning the legal or development
status of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. The mention
of specific companies or products of manufacturers, whether or not these have been patented, does not imply that these have been
endorsed or recommended by FAO in preference to others of a similar nature that are not mentioned.

The views expressed in this information product are those of the author(s) and do not necessarily reflect the views or policies of FAO.

RSN members are kindly requested to bring their copies to meetings. RSN related documents can be accessed at
http://www.fao.org/fishery/nems/40832/en , in order to minimize environmental impact and promote greener communications.
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Intervention by Deep Sea Conservation Coalition, Mr Duncan
Currie

Thank you Mr Chair and good afternoon delegates.

This intervention is given on behalf of the Deep Sea Conservation Coalition (DSCC), which represents
over 70 NGOs. We firstly thank the Australian government and delegation for its hospitality and for
keeping the weather cool.

We have made our briefing available on the website but would like to briefly outline some
recommendations. They appear on pages 1 and 2 of our briefing.

First and foremost, we recall the UNGA bottom fishing review this year, and highlighted on page 4
of our briefing the recommendations. These are directed specifically at RFMOs and States engaging
in bottom fishing.

Some of the specific calls were that: (para 180 of resolution 71/123)

(@) to use the full set of criteria in the Guidelines to identify where VMES occur or are likely
to occur as well as for assessing significant adverse impacts (SAIs);

(b) to ensure that impact assessments, including for cumulative impacts, are:
e conducted consistently with the Guidelines, particularly paragraph 47,
e are reviewed periodically and are revised
e carried out as a priority before authorizing bottom fishing activities;

(c) To ensure that measures are based on and updated on the basis of the best available
scientific information, noting in particular the need to improve effective
implementation of thresholds and move-on rules”.

Mr Chair, the NZ information paper recommended that the Commission:

- Comment on the merits of a prescriptive bottom fishing CMM versus a high-level bottom
fishing CMM.

We note that the SC has already advised on that and on page 13:

- agreed that a more prescriptive bottom fishing CMM for all members may be easier to
implement and control, more consistent, and more likely to work effectively, compared with
a high-level CMM under which members can choose how to give effect to the CMM’s
requirements;

In response to Chile’s intervention, the SC noted that a single, prescriptive measure may not be
possible across both western and eastern parts of the SPRFMO Area given that Chile has a historical
footprint as well as Australia, New Zealand and Korea.

We therefore recommend that the Commission directs the SC to develop a more prescriptive
measure which implements the relevant UNGA resolutions and the FAO Deep Sea Guidelines.
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Other recommendations are listed in our briefing and in brief are as follows:

1. CMM 4.03 should be amended and implemented consistent with the key provisions of
UNGA resolutions, avoiding significant adverse impacts on VMEs as well as ensuring the
sustainability of deep-sea stocks and non-target species.

2. On Vulnerable Marine Ecosystems (VMEs)? it is crucial that the measure be revised
according to the UNGA resolutions and FAO DS Guidelines.

3. States that intend to continue bottom trawling should update their impact assessments as a
matter of urgency by a specified dates.

4. Finally, the Commission should put into place a process to study ecologically or biologically
sensitive areas (EBSAs) identified in the Commission area and to identify appropriate
responses, including protected areas. This should include a specific request to the SC to
assess the EBSAs in the Commission Area and make recommendations.

We welcome the EU’s intervention calling for an inclusive process and look forward to stakeholders
being included. In response to NZ’s intervention, DSCC specifically requests to be involved in the
working group, and welcome Australia’s suggestion to hold a workshop in Australia. DSCC would be
happy to contribute experts.

Mr Chairman, we look forward to a productive meeting. Thank you.

1

3

1.

On target species: The Commission should require the provision by all Members and CNCPs of a complete catch
history for all stocks of all target species, with sufficient precision, as well as ask for the SC to advise and provide
recommendations on reference points.

. On bycatch species: The Commission should instruct the SC to prioritize further research and advice on conservation

measures for non-target species, and amend the list of “other species of concern” in Annex 14 of CMM 4.02, as
proposed by the SC, to include deep-sea sharks. With respect to both target and bycatch species, the Commission
should urgently ensure that conservation and management measures are established consistent with the
precautionary approach, in particular with regard to vulnerable, threatened or endangered species, as called for in
resolution 71/123

2 1, The Commission should instruct SC-5 to:

1.Modify the measure to specifically address the potential impacts of midwater trawling for bentho-pelagic species on
VMEs;

2. Redraw the bottom fishing footprint to correspond to areas where bottom fishing has actually occurred over the
past several years;

3. Initiate a program of marine scientific research according to resolution 71/123, including predictive modelling,
non-impact methods of sea-based surveys and investigating and encouraging the use of cameras on towed nets;

4. Initiate a program to map the distribution of VMEs within the footprint, using the full set of criteria in the FAO
Guidelines to identify VMEs and where they occur or are likely to occur, as well as for assessing significant adverse
impacts (SAIs) as called for in resolution 71/123;

5. Assess cumulative impacts, including past impacts from bottom fishing and impacts from other sources than
bottom fishing, such as from ocean acidification and climate change and take further measures to protect VMEs
accordingly; and

6. Design a SPRFMO-wide move-on rule in the SPRFMO area to be established and consistently applied to vessels
from all flag States fishing in the region, apply to all areas where vessels are permitted to bottom fish, and require
the immediate temporary closure of an area for all vessels where a VME encounter occurs pending an assessment
by the SC that either VMEs do not occur in the area or SAIs will not occur as a result of reopening the area to one or
more methods of bottom fishing. Consistent, science-based encounter protocols should be designed and
implemented to ensure the effective implementation of thresholds and move-on rules.

The Commission should require all countries carrying out bottom fishing to expeditiously update their impact

assessments in line with the seven criteria outlined in paragraph 47 of the FAO Guidelines
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Welcome Address by Senator Anne Ruston, Assistant Minister for
Agriculture and Water Resources
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Thank you and good morning.

I am delighted to be here today to welcome you to our great city. There is no better time to visit
Adelaide and if you are a cycling fan there is plenty of action on that front too.

It's great to have more than 150 delegates here and | am sure we will all benefit from the discussions
in the coming days of this meeting. This conference is an opportunity for us to continue to build upon
the development of effective international fisheries policy in the South Pacific. The Objective of the
Convention speaks to the need to manage the fishery in a way that ensures the long term conservation
and sustainable use of the fishery resources. As we have seen in the hard work and success towards
recovering the Jack Mackerel stock, good fisheries management, based on solid scientific evidence,
delivers results.

Balancing economic, environmental and social objectives is not easy but it is essential to achieving
the best possible management of the shared fisheries resources in the region. Australia has
traditionally had a key focus on the Pacific. Our fisheries policy, regional aid and development
objectives are strongly interlinked.

Australia recognises the importance of engaging with regional fisheries management organisations
adjacent to Australia’s exclusive economic zone. We support the right of all states in having a voice
and for fair consideration to be given to everyone’s interests and concerns. In Australia, our domestic
fisheries management practices are underpinned by the principles of economic development and
environmental sustainability.

We are proud that the most recent fish status report noted that no solely Australian Government
managed fishery is subject to overfishing. This is due in part to the strong fisheries management
framework that Australia has in place, which we are continually seeking to improve. Our
commitment to responsible fishing management is reflected in our participation in international
forums, where we aim to achieve similar outcomes for those shared fishing resources. On that note,
I would like to take this opportunity to commend the Commission for its efforts to date to rebuild
the jack mackerel stock. The turn-around has been achieved in only a few short years. It's a perfect
example of the effectiveness of this Commission and the importance of good science, a robust legal
framework, collaboration and goodwill between member countries. | strongly encourage your
continued commitment to improving the condition and sustainability of this stock.

It is vital that we also work to combat issues that threaten the achievements of the Commission.
Illegal, unreported and unregulated fishing poses a key risk to undermine the hard work and
objectives of this Commission and regional fisheries management organisations more broadly.
Australia is committed to combatting illegal, unreported and unregulated fishing. This issue is now
receiving increasing global attention and most importantly, action. Our experience shows that
collaboration and sharing of information is the only pathway to success against lUU fishing. We have
seen a significant reduction in this fishing activity in the Southern Ocean and other areas, where a
concerted effort has been made to combat offending vessels. This fight will require ongoing vigilance
and cooperation. Australia welcomed the entry into force of the FAO Port State Measures Agreement
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in June 2016. Australia strongly encourages other states that are yet to join this Agreement to get on
board, and thereby strengthen its effectiveness. The Pacific also saw the entry into force of the Niue
(new ay) Treaty Subsidiary Agreement in July 2014. The Agreement enhances cooperative
surveillance and enforcement activities in the Pacific and provides a more efficient framework to
combat IUU fishing in the region. Australia signed the agreement in 2014 and we hope to finalise
our accession to it in the coming months. We have also seen several regional fisheries management
organisations - including this Commission - introduce new measures to take action against stateless
vessels fishing on the high seas. Again, | commend the Commission for its leadership on this
important issue.

Australia is interested in ways to incorporate new technology into fisheries management. In
particular, new technology has the potential to significantly improve compliance and reporting
outcomes. An example is the implementation of electronic monitoring systems that are used to verify
catch and logbook data. Australia has been implementing this technology domestically. We would
like to see its uptake internationally as a cost-effective data collection tool that can improve accuracy
and reliability of fisheries data. Depending on the data needs in a fishery, electronic monitoring can
replace the need for human observers on board vessels. Last year, the UN General Assembly
recognised the advantages that new technology can offer by encouraging their uptake, including
electronic monitoring. | am pleased to see that electronic monitoring is on the SPRFMO Scientific
Committee work plan. | trust that this Commission gives full consideration to the merits of
introducing such innovative technology to the SPRFMO Convention Area.

In closing, | again commend the Commission for its work and success to date, towards the recovery
of the Jack Mackerel stock. That is an achievement of which we should all be proud. | wish you all
the best for a productive meeting and trust that your discussions will lead to improved outcomes for
the management of the South Pacific Regional fishery resources. | know that you will enjoy your stay
in the beautiful city of Adelaide.

I look forward to joining you tomorrow evening at the Reception that Australia is hosting at our
stunning Adelaide Oval.

Thank you.
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Opening Speech by the Chairperson of the Commission,
Mr Gordon Neil

Delegates and observers, ladies and gentlemen, I am honoured to welcome you to the city of Adelaide
for the fifth meeting of the Commission of the South Pacific Regional Fisheries Management
Organisation.

Firstly, I would like to acknowledge that 2016 has been a significant year for Oceans and the Law of
the Sea in the context of the United Nations.

e The United Nations held a successful review conference for the UN Fish Stocks Agreement
which reaffirmed many important elements of relevance to this Organisation, including its
emphasis on applying the precautionary approach and ecosystem approach to fisheries
management, and a strong focus on combatting IUU fishing.

o It was particularly encouraging to note that the Report of the Resumed Review
Conference cited SPRFMO’s decision making procedures as an example of good
practicel.

o The voting and objection procedures set out in our Convention are strong and
innovative provisions that provide a mechanism for this Organisation to effectively
exercise its duty to cooperate to conserve and manage the fishery resources within its
competence.

o | note this practice was encouraged in the official Outcomes of the Review
Conference.2 This is a positive signal for fisheries more generally and reaffirms my
view that our Convention is one that represents a contemporary, best-practice
approach.

e We have also seen renewed attention on the UN resolutions relating to bottom fishing and
the actions that States and RFMOs have taken to implement those important Resolutions.
SPRFMO, I think, is making good progress in this regard but of course we have more work to
do.

e We have also seen work commence for a new implementing agreement under UNCLOS.

In preparing this opening address, | have reflected on my time with this Commission — both in the
privileged role as your Chairperson for the last two years, and in my capacity as a delegate for
Australia in the years prior. | am impressed by the progress this Commission has made in just 5 short
years. We have, together, developed a suite of conservation and management measures that enable
our Organisation to function as a cost-efficient and effective RFMO. We have a strong foundation
upon which we can continue to grow. | note that our Convention requires us to commence a
performance review this year and it is clear that SPRFMO will have a positive story to tell.

Our Organisation plays a key role in a global effort to cooperate to conserve and manage fish stocks
and the marine ecosystems in which they exist. The action that we take, together, demonstrates our
commitment to this important objective to the international community. The progress we have made

1 See paragraph 110 of the Report of the Resumed Review Conference which reads as follows: Several delegations noted
recent improvements, especially within newly established RFMO/As, in decision-making rules and procedures, while
highlighting the need for continuous adaptation. They stressed that although the adoption of conservation and
management measures by consensus was a desirable practice, it sometimes led, when it was the only rule, to
blockage of measures or adoption of weak measures. They therefore suggested that decision-making rules should
allow for voting when necessary, and highlighted the practice of the South Pacific Regional Fisheries Management
Organization in that regard.

2 See paragraph 5(d) of the Outcomes of the Review Conference (a sub-section of the report) which reads as follows:
Encourage RFMO/As to review their decision-making procedures, noting the need for procedures that facilitate the
adoption of conservation and management measures in a timely and effective manner and, in particular, to consider
provisions for voting and objection procedures.
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in rebuilding the jack mackerel stock is an excellent example of SPRFMOQO’s commitment to
discharging its duty to conserve and manage the fishery resources under its competence. The most
recent advice from our scientific committee is positive. When we consider that at the time our
Convention entered into force in 2012, spawning stock biomass was an estimated 5% of unfished
biomass, we have come a long way. | commend all Members for their continued investment in the
work of our scientific committee in this regard.

This is an encouraging sign. It shows the international community that SPRFMO is an Organisation
that values its scientific advice. And, more importantly, it demonstrates that this is an Organisation
that acts on the advice of its scientists. This is critical to our Organisation’s success.

As in previous years, we will have an important discussion this week on the allocation of the jack
mackerel total allowable catch. It is well understood that this is a sensitive and challenging issue for
many Members and CNCPs in SPRFMO. | am optimistic that we can, as we have done before, take
full account of our Scientific Committee’s advice and maintain clear sight of our objective in the
course of our negotiations, which is to rebuild the jack mackerel stock to within sustainable limits to
ensure it is available to us for many generations to come.

We cannot forget our bottom fisheries, which will always receive global attention. SPRFMO, like
other RFMOs with competence over deepsea fisheries, can play a role in demonstrating that bottom
fishing can be managed for the sustainability of target species and deep water ecosystems.

I am mindful that we have a busy agenda ahead of us. As is our usual practice, we must examine the
list of vessels that are presumed to have engaged in IUU fishing in the South Pacific Ocean, as well
as consider any modifications to the 2016 1UU list. | believe SPRFMO has a strong record in its efforts
to combat 1UU fishing. We have very clear rules about what constitutes 1UU fishing. Any vessel
fishing in contravention of those rules—regardless of its flag State, size or purpose—should be aware
that inclusion on the SPRFMO IUU list is a very real consequence and this Commission will not be
lenient in listing such vessels.

Once again, | see that progressing establishment of the VMS is a priority for the Commission this
year. Our Commission made positive progress at our 2016 annual meeting and | am confident this
trend will continue. | acknowledge the hard work of the VMS working group during the
intersessional period, as well as that of the CTC during its meeting, to resolve complex and
interrelated issues that are critical for the implementation of our system.

The Observer Program working group has also made significant progress which I commend — we
recognised the importance of a developing a SPRFMO Observer Program during the negotiations on
our Convention and | look forward to seeing this materialise.

I am pleased to see so many Members and CNCPs contributing intersessionally, and during
meetings, to these important issues. Thank you to everyone involved for your efforts.

We will also review a number of measures at this meeting, including our Compliance Monitoring
Scheme and the Minimum Standards of Inspection in Port. Regularly reviewing our measures and
procedures, and committing to continuous improvement, is an important practice for any RFMO.

Finally, 1 would like to take the opportunity to thank you all personally for your support and advice
during my term as Chairperson of the Commission. It has been a rewarding two years. It has been a
wonderful opportunity to contribute to the work of this very important RFMO from its
establishment.

I am confident the Commission can elect a new Chairperson from within its membership that can
capably lead this Organisation into its next stage of development. The success we have experienced
thus far is as much a reflection on the hard work and dedication of all delegations as it is on the
strength of our Convention and our CMMs. | am proud to leave this office with SPRFMO in such a
positive place.

On that note, | am pleased to declare the 5t meeting of the SPRFMO Commission open.
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Intervention by SPRFMO Executive Secretary, Dr Johanne Fischer

Thank you for giving me the floor. I would like to congratulate the Members on the excellent progress
made again this month in addressing the objectives of this Convention and the important results in
this regard achieved during this meeting.

It is good to be involved in an organisation as vibrant as this one, and it is a great pleasure to work
with all of you, not just during the annual and scientific meetings but also throughout the year. | feel
very much a part of these activities: As Executive Secretary | am responsible to ensure that every
Member and CNCP receives all information it requires to implement the decisions and measures
adopted by the Commission. To achieve this important goal, my colleagues and | at the Secretariat
provide you with the necessary guidance. We read and reply to many thousands emails per year and
talk things through over the phone if needed.

We also provide you with numerous reports which summarise and analyse the data you send to us.
In addition, we produce information documents to assist you in your work, such as the development
of a VMS and an Observer Programme, the review of the financial formula, the regular review of the
organisation, our collaboration with other organisations and so on. Furthermore, the organisation is
benefitting from the new GST status that | have been able to negotiate with New Zealand and which
ensures that taxes paid on goods and services are returned to the Organisation.

As Executive Secretary, | am responsible for the wellbeing of staff members and to ensuring that the
work conditions at the Secretariat are fair and equitable. The functioning of this organisation much
depends on the essential work of me and my colleagues at the Secretariat, and the appropriate level
of staffing in the Secretariat depends on you. | believe that the staff regulations adopted by you in
2016 provide a good foundation in this regard. For expatriate staff members, the Secretariat could
find a recognised retirement fund in New Zealand, and we have also been lucky by joining the
WCPFC group health insurance that will allow future international staff members to work for
SPRFMO even if they or one of their family member is handicapped or ill.

Working in my position has its ups and downs but overall it brings me much satisfaction. Therefore,
it is with great regret that | must inform you that at this time | cannot confirm my availability for a
second term of my appointment. My contract ends in June 2018 and it is my intention to fulfil this
term. So, during the coming months you can fully count on me to perform my duties with the same
level of commitment as | have done until now.

I thank you all for very much for your support during these two years and | would also like to convey
my deep appreciation to my colleagues at the Secretariat for their hard work, loyalty and dedication.
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Intervention by CCAMLR Executive Secretary, Dr Andrew Wright

Thank you Chair. At last year’'s meeting, CCAMLR Members accepted Australia’s offer to observe
your meeting here on behalf of CCAMLR members. Nevertheless, it has been useful taking
advantage of the proximity of your meeting to our office in Hobart to sit in and observe the current
issues for SPRFMO from a Secretariat perspective. Thank you Australia, and the SPRFMO
Secretariat, for the efficient administrative arrangements and hospitality for this meeting.

SPRFMO and CCAMLR have had a formal relationship for several years now — initiated by CCAMLR
Members in 2013. This relationship has perhaps not been quite so formal as might be provided for
under a MoU; it was signed by the respective Chairs and the Arrangement has proven useful in terms
of facilitating regular exchanges between both Secretariats and, as is evident this week, among your
Members that are also Members of CCAMLR.

Of course, CCAMLR is extremely interested in compliance-related issues — particularly matters of
non-compliance involving vessels that have a history in CCAMLR. Our procedures associated with
Compliance Evaluation are not dissimilar as are our 1UU discussions. It goes without saying that
New Zealand’s research fishing for toothfish in the SPRFMO Convention Area is a very encouraging
initiative that offers significant opportunity for SPRFMO/CCAMLR collaboration particularly for our
respective Scientific Committees.

Your discussions this week on VMS and the on-going work to develop an observer programme are
also very relevant.

Another area of strong interest to CCAMLR is by-catch — particularly seabird mortality in fisheries
north of the CCAMLR Convention Area. As you all probably know, CCAMLR has been very
successful in reducing seabird mortality in CCAMLR fisheries to very low numbers in the past 5 years
— approaching zero in some years. This is a very different story to the thousands of birds that were
killed in fisheries operating in the CCAMLR Convention Area in the early 1990s.

However, the mitigation efforts of fishing vessels in the CCAMLR Convention Area is severely
undermined if seabird populations that are now relatively protected in the CCAMLR Convention
Area are exposed to elevated mortality levels in fisheries to the north of CCAMLR’s Convention
Area. Efforts in all multinational regional fisheries arrangements, and domestically within areas
under national jurisdiction, within the range of these seabird populations is urgently needed to
minimise mortality and complement the successes in CCAMLR. The information reporting and
assimilation intent described in CMM 4.09, and the invitation to the SC to advise on possible
improvements to mitigate seabird interactions, is encouraging — as is SPRFMOs on-going
engagement with ACAP — an organisation with which CCAMLR also has a formal working
arrangement. It is to be hoped a fully implemented observer scheme will help collect appropriate
data that the SC can use to advise the Commission on options for strengthening mitigation efforts in
all SPRFMO fisheries.

Finally, Chair, as SPRFMO Members who are also Members of CCAMLR are aware, CCAMLR will
be undertaking a second performance review this year. It is possible that our experience with that,
and its outcomes, may be informative for consideration of the first review of SPRFMO procedure
that you will consider at next year’s meeting.

Thank you Chair. We look forward to the continuing strengthening of relations between our two
organisations for mutual benefit.
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Intervention by SIOFA Executive Secretary, Mr Jon Lansley

Dear Chairperson and distinguished delegates | would like to make a brief statement on behalf of
the Southern Indian Ocean Fisheries Agreement (SIOFA) to express my pleasure at being able to
attend this 5t Meeting of the Commission of the South Pacific Regional Fisheries Management
Organisation.

My name is Jon Lansley and | have been awarded the honour of being appointed the first Executive
Secretary for SIOFA and recently commenced this appointment in October 2016.

SIOFA is a new non-tuna RFMO and the Secretariat is based in La Réunion in the Southern Indian
Ocean.

Attending this meeting is a great opportunity for me to learn more about the management of
RFMO meetings from those who have more experience in this, and as this is my first SPRFMO
meeting, to make many new useful contacts.

It is important that we ensure good cooperation and harmony amongst RFMO'’s, share good
practice in the management of our organisations and in achieving our objectives.

SIOFA aims to model best practice of existing RFMO'’s and therefore | am very happy to be here to
observe best practices of SPRFMO and receive advice and support as has been generously offered
to me by SPRFMO secretariat staff and members.

It is an honour to be amongst you all and | look forward to building and maintaining good working
relations between SPRFMO and SIOFA.

I would like to take this opportunity to announce that the SIOFA website is now live. If one
searches for ‘www.siofa.org’ you should find it. Please view this website as a work in progress but it
is a start and all basic documents can be found here. This website has been developed with the
generous support of IT staff of the North East Atlantic Fisheries Commission (NEAFC).

I wish you a productive meeting and thank you very much.
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Proposal for WMO and RFMO Collaboration, Dr Karen Evans

REGIONAL FISHERY BODY SECRETARIATS'NETWORK

Sixth Meeting
Rome, 9 and 15 July 2016
PROPOSAL FOR WMO AND RFMO COLLABORATION

As a specialized agency of the United Nations, the World Meteorological Organization (WMO) is
dedicated to international cooperation and coordination on the state and behavior of the Earth’s
atmosphere, its interaction with the land and oceans, the weather and climate it produces, and
the resulting distribution of water resources.

Over the past few years, there has been greater interaction of the WMO community with the
fisheries communities of the world and increased discussion between WMO and FAO on fisheries
issues. WMO has learned that Regional Fisheries Management Organizations (RFMOs) and other
institutions collect marine meteorological and ocean observations by ships and anchored fish
aggregating devices (FADs).

WMO Members, the National Meteorological and Hydrological Services of the world, work
around the clock to provide vital weather and climate information worldwide. Their early and
reliable warnings of severe weather and ocean conditions as well as of climate variability and
change allow decision-makers, communities and individuals to be better prepared for weather
and climate events. This includes such as events such as El Nifio and La Nifia and other ocean
conditions that can greatly impact oceanic and inland fisheries.

In order to provide warnings over land and oceans, there is a need for the establishment and
liaison of networks of observational sources to provide weather, climate and ocean related data.
The National Meteorological and Hydrological Services maintain their own observational
networks along with liaising with other national and regional partner institutions. The
observations collected are also used to determine the status of the atmosphere and oceans with
regards to climate change. The amount of direct surface and sub-surface ocean observations are
very sparse and any increase in the number of observations will lead to increased accuracy of
short-term weather forecasts (1-10 days) and long-term climate predictions (3-12 months) over
the coastal and open oceans areas.

The designations employed and the presentation of material in this information product do not imply the expression of any opinion
whatsoever on the part of the Food and Agriculture Organization of the United Nations (FAO) concerning the Iegal or development
status of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. The mention
of specific companies or products of manufacturers, whether or not these have been patented, does not imply that these have been
endorsed or recommended by FAO in preference to others of a similar nature that are not mentioned.

The views expressed in this information product are those of the author(s) and do not necessarily reflect the views or policies of FAO.

RSN members are kindly requested to bring their copies to meetings. RSN related documents can be accessed at
http://www.fao.org/fishery/nems/40832/en , in order to minimize environmental impact and promote greener communications.
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Intervention by Deep Sea Conservation Coalition, Mr Duncan
Currie

Thank you Mr Chair and good afternoon delegates.

This intervention is given on behalf of the Deep Sea Conservation Coalition (DSCC), which represents
over 70 NGOs. We firstly thank the Australian government and delegation for its hospitality and for
keeping the weather cool.

We have made our briefing available on the website but would like to briefly outline some
recommendations. They appear on pages 1 and 2 of our briefing.

First and foremost, we recall the UNGA bottom fishing review this year, and highlighted on page 4
of our briefing the recommendations. These are directed specifically at RFMOs and States engaging
in bottom fishing.

Some of the specific calls were that: (para 180 of resolution 71/123)

(a) to use the full set of criteria in the Guidelines to identify where VMES occur or are likely
to occur as well as for assessing significant adverse impacts (SAIS);

(b) to ensure that impact assessments, including for cumulative impacts, are:
e conducted consistently with the Guidelines, particularly paragraph 47,
e are reviewed periodically and are revised
e carried out as a priority before authorizing bottom fishing activities;

(c) To ensure that measures are based on and updated on the basis of the best available
scientific information, noting in particular the need to improve effective
implementation of thresholds and move-on rules”.

Mr Chair, the NZ information paper recommended that the Commission:

- Comment on the merits of a prescriptive bottom fishing CMM versus a high-level bottom
fishing CMM.

We note that the SC has already advised on that and on page 13:

- agreed that a more prescriptive bottom fishing CMM for all members may be easier to
implement and control, more consistent, and more likely to work effectively, compared with
a high-level CMM under which members can choose how to give effect to the CMM’s
requirements;

In response to Chile’s intervention, the SC noted that a single, prescriptive measure may not be
possible across both western and eastern parts of the SPRFMO Area given that Chile has a historical
footprint as well as Australia, New Zealand and Korea.

We therefore recommend that the Commission directs the SC to develop a more prescriptive
measure which implements the relevant UNGA resolutions and the FAO Deep Sea Guidelines.
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Other recommendations are listed in our briefing and in brief are as follows:

1. CMM 4.03 should be amended and implemented consistent with the key provisions of
UNGA resolutions, avoiding significant adverse impacts on VMEs as well as ensuring the
sustainability of deep-sea stocks and non-target species.

2. On Vulnerable Marine Ecosystems (VMESs)? it is crucial that the measure be revised
according to the UNGA resolutions and FAO DS Guidelines.

3. States that intend to continue bottom trawling should update their impact assessments as a
matter of urgency by a specified dates.

4. Finally, the Commission should put into place a process to study ecologically or biologically
sensitive areas (EBSAs) identified in the Commission area and to identify appropriate
responses, including protected areas. This should include a specific request to the SC to
assess the EBSAs in the Commission Area and make recommendations.

We welcome the EU’s intervention calling for an inclusive process and look forward to stakeholders

being included. In response to NZ's intervention, DSCC specifically requests to be involved in the

working group, and welcome Australia’s suggestion to hold a workshop in Australia. DSCC would be

happy to contribute experts.

Mr Chairman, we look forward to a productive meeting. Thank you.

1 1. On target species: The Commission should require the provision by all Members and CNCPs of a complete catch

3

history for all stocks of all target species, with sufficient precision, as well as ask for the SC to advise and provide
recommendations on reference points.

. On bycatch species: The Commission should instruct the SC to prioritize further research and advice on conservation

measures for non-target species, and amend the list of “other species of concern” in Annex 14 of CMM 4.02, as
proposed by the SC, to include deep-sea sharks. With respect to both target and bycatch species, the Commission
should urgently ensure that conservation and management measures are established consistent with the

precautionary approach, in particular with regard to vulnerable, threatened or endangered species, as called for in
resolution 71/123

2 1. The Commission should instruct SC-5 to:

1.Modify the measure to specifically address the potential impacts of midwater trawling for bentho-pelagic species on
VMEs;

2. Redraw the bottom fishing footprint to correspond to areas where bottom fishing has actually occurred over the
past several years;

3. Initiate a program of marine scientific research according to resolution 71/123, including predictive modelling,
non-impact methods of sea-based surveys and investigating and encouraging the use of cameras on towed nets;

4. Initiate a program to map the distribution of VMEs within the footprint, using the full set of criteria in the FAO
Guidelines to identify VMEs and where they occur or are likely to occur, as well as for assessing significant adverse
impacts (SAIs) as called for in resolution 71/123;

5. Assess cumulative impacts, including past impacts from bottom fishing and impacts from other sources than
bottom fishing, such as from ocean acidification and climate change and take further measures to protect VMEs
accordingly; and

6. Design a SPRFMO-wide move-on rule in the SPRFMO area to be established and consistently applied to vessels
from all flag States fishing in the region, apply to all areas where vessels are permitted to bottom fish, and require
the immediate temporary closure of an area for all vessels where a VME encounter occurs pending an assessment
by the SC that either VMEs do not occur in the area or SAls will not occur as a result of reopening the area to one or
more methods of bottom fishing. Consistent, science-based encounter protocols should be designed and
implemented to ensure the effective implementation of thresholds and move-on rules.

The Commission should require all countries carrying out bottom fishing to expeditiously update their impact
assessments in line with the seven criteria outlined in paragraph 47 of the FAO Guidelines
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From: Neil, Gordon <Gordon.Neil@agriculture.gov.au>
Sent: Monday, 19 December 2016 11:05 AM
To: rsunico@subpesca.cl; wan.chen@live.com; chunghai@ms?1.fa.gov.tw; t.costelloe@mmr.gov.c;

knora.yong@minal.cu; victor.alcivar@pesca.gob.ec; Angela.MARTINI@ec.europa.eu; tefanis@uvmr.fo;
David.Dolphin@mfat.govt.nz; aqua_flash@korea.kr; jrequejo@produce.gob.pe; rusfishfao@mail.ru;
ggeen@bigpond.net.au; ourrutia@subpesca.cl

Cc: Johanne Fischer; Secretariat; Lyas Nicole

Subject: HODs - SPRFMO 5 Preparations [SEC=UNCLASSIFIED]

Dear Heads of Delegations

| trust everyone is well and looking forward to the 5th Meeting of the SPRFMO Commission, which is now just over 4
weeks away. | am writing to you about to two issues. The first issue is the possibility of convening a separate working
group for the jack mackerel allocation and the need for a neutral chair this working group. The second issue concerns
the need to fill the various roles that will become vacant at SPRFMO5, and in particular the vital role of Chairperson of
the Compliance and Technical Committee.

Jack Mackerel Working Group

The Scientific Committee has recommended an increase to the jack mackerel TAC which equates to an increase of 33
000 tonnes of catch in the Convention Area. As in previous years, Members may wish to convene a separate working
group to negotiate the allocation of that additional TAC. As the meeting is being hasted by Australia, the Australian
Delegation has indicated it could provide a Chair from its delegation for this purpose, if this course of action is
supported by Members.

Australia has suggested that Mr Frank Meere is available and willing take on this important role. Mr Meere is highly
respected in his field and will be known to many of you. By way of background, Mr Meere has a wealth of experience in
fisheries management, including serving as the head of the Australian Fisheries Management Authority. Mr Meere is
active in the international fisheries space, particularly in issues related to IUU fishing, with a sound understanding of the
complexities associated with international fisheries governance and allocation issues. Mr Meere is also a member of the
International Institute of Fisheries Economics and Trade. This question is finally a matter for the members with a strong
interest in the matter of allocation and the allocation process. | would very much welcome any views that you might
have.

Chairperson of the Compliance and Technical Committee

As | flagged in my letter of 30 September 2016, we have the critical task of considering the Chairperson roles for our
Commission. In particular, | draw your attention to the position of CTC Chairperson. This is a crucial role for the
functioning of our Commission and it is my priority to ensure it is capably occupied. | am aware that our current Rules
of Procedure appoint an individual to this position, rather than a Member. However, it occurs to me that it may be
challenging to fill this role under the existing Rules and we may need to consider offering this role to a Member, rather
than a specific person, thereby providing some flexibility in terms of who exercises this role.

| urge all delegations to consider their capacity to fulfil this role and to contemplate this proposed approach in advance
of the meeting. | am open to a discussion on how to best proceed: the primary objective is to ensure that we have an
effective and stable chairperson for the CTC.

Wishing you all the very best for the season, and | am looking forward to seeing you all early in the new year.
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Kind regards
Gordon Neil

Chairperson SPRFMO

Gordon Neil

Assistant Secretary

Fisheries Branch

Sustainable Agriculture, Fisheries and Forestry
Department of Agriculture and Water Resources
+61 2 62725863 /+61 466 770 189

—————— IMPORTANT - This email and any attachments have been issued by the Australian Government Department of
Agriculture and Water Resources. The material transmitted is for the use of the intended recipient only and may contain
confidential, legally privileged, copyright or personal information. You should not copy, use or disclose it without
authorisation from the Department. It is your responsibility to check any attachments for viruses and defects before
opening or forwarding them. If you are not an intended recipient, please contact the sender of this email at once by
return email and then delete both messages. Unintended recipients must not copy, use, disclose, rely on or publish this
email or attachments. The Department of Agriculture and Water Resources is not liable for any loss or damage resulting
from unauthorised use or dissemination of, or any reliance on, this email or attachments. If you have received this e-
mail as part of a valid mailing list and no longer want to receive a message such as this one, advise the sender by return
e-mail accordingly. This notice should not be deleted or altered ------
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Secretaria Ejecutiva de la OROP-PS

Presente.-
ASUNTO :  Mensaje via correo electrénico de fecha 20 de diciembre
, dltimo, del Presidente de la Comision de la OROP-PS, Sr.
Gordon Neil.
ANEXO . Esta misma comunicacion en idioma inglés

Es grato dirigirme a usted, para saludarle cordialmente y, en atencion al documento del
asunto aludido, remitirle nuestra opinién a las propuestas realizadas por el presidente
de la Organizacién Regional de Ordenamiento Pesquero del Pacifico Sur {OROP-PS),
Sr. Gordon Neil.

Al respecto, el Perl esta de acuerdo en apoyar la parte principal de la primera propuesta
planteada por el Presidente Sr. Gordon Neil, quien convoca a conformar un grupo de
trabajo para la asignacién de cuotas de jurel, y a su vez propone como lider de dicho
grupo al Sr. Frank Meere, representante de la delegacion de Australia.

Sin embargo, no apoyamos el criterio sugerido en lo concerniente a la asignacion de las
33 000 t adicionales de captura de jurel recomendado por el Comité Cientifico y
sefalado en la primera propuesta, es menester dejar aclarado que no se trata
Gnicamente de negociar la distribucién de dicho volumen. Nuestra delegacién considera
que la negociacion debe abarcar el total del volumen de captura permitida; en aplicacion
y de conformidad a las pertinentes disposiciones contenidas en el Articulo 21 de la
Convencidn, que sefala que se debe considerar los diez (10} criterios mencionados en
el parrafo 1 de dicho articulo cuando se tomen decisiones sobre la participacion en la
pesca por parte de la Comision; asi como en aquelias conienidas en el parrafo 3 de las
Medidas de Conservacién y Ordenacion para Trachurus murphyi (CMM 4.01 y
anteriores), que sefialan que lo acordado en dichas CMM no debe ser considerado como
un precedente para decidir sobre adjudicaciones futuras.

En relacion a la segunda propuesta, relativa a encargar ia presidencia del Comité
Técnico y de Cumplimiento (CTC) a la delegacion de uno de los Miembros en jugar de
un representante individual tal como lo establece el parrafo 1 del Articulo 11" de la
Convencion, nos parece inconveniente la solucidn propuesta de transferir dicha
responsabilidad a la delegacién de un Miembro, pues ello no garantiza una mayor
objetividad e imparcialidad en la direccion de los debates de éste u otros Comités
dejandose en manos de una sola delegacién la decisién de quién seria la persona mas
adecuada para desempeiiar e! cargo de dirigir ias deliberaciones de los miembros de la
Comisién. Responsabilidad que recae en fa Comision como unidad organica. Es decir,
en la actualidad, el Presidente y el Vicepresidente dei CTC (y de los otros Comités) son
elegidos por la Comision en pleno. Este no seria el caso si la designacion la efectuara
una sola delegacion.

U Artfeulo 11. (1) Cada miembro de la Comisidn estard facultado para nombrar un representante ante ei Comité
Técnico y de Cumplimiento, quien podrs estar acompafiado de representantes suplentes y asesores.
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Asimismo, se hace notar que si la presidencia la ejerciera una delegacion habria que
evaluar la supresién del cargo de Vicepresidente, ya que seria improcedente elegir a
otra delegacion para el cargo de Vicepresidente, que no tendrfa posibilidad de entrar en
funciones.

Con relacién al dltimo comentario del correo del Sr. Neil, “el objetivo primordial es
asegurar que tengamos un presidente eficaz y estable para el CTC", opinamos que el
objetivo debiera ser que todos los Presidentes (de la Comision y de todos los Comites)
sean eficaces y no solo el del CTC. Coincidimos en que el presidente sea estable y se
mantenga en el periodo que sefiala el Articulo 7, parrafo 2 del texto de la Convencién y
la Regla 5 de las Reglas y Procedimientos de la Comision, que se elige por dos afios
con la posibilidad de resleccién por otro periodo bienal, mas no en una prolongacién que
exceda los cuatro afios.

En ese sentido, creemos que el CTC ha funcionado bien presidido por un representante
individual, y deberfamos asegurar que para el futuro continle eligiéndose personas
altamente calificadas. :

Hago propicia la ocasién reiterarle los sentimientos de mi especial consideracion y
estima.

Atentamente,

7
ST EC:EORSOLDISQI:DIM—M—""">
~~¥ficeministro de Pesca y Acuicultura

]




VICEMINISTERIO DE PESCA Y ACUICULTURA

Lima, {4 ENE 20V

OFICIO N° D42 -2017-PRODUCE/DVPA

Mrs,

JOHANNE FISCHER

EXECUTIVE SECRETARY

South Pacific Regional Fisheries Management Organization
PO BOX 3797, Wellington 6140, New Zealand

SUBJECT: E-mail message of 20 December 2016 from the Chairman of the SPRFMO
Commission, Mr Gordon Neil.

Dear Mrs. Fischer,

It is a pleasure to cordially greet you and state our views regarding the proposals made by
Mr. Gordon Neil, President of the South Pacific Regional Fisheries Management
Organization (SPRFMOQ) in the ref. email .

Peru supports the first proposal put forward by the SPRFMO President, Mr. Gordon Neil,
regarding the need to convene a working group for the Jack mackerel aliocation as well as
the suggestion of having Mr. Frank Meere as the leader of this working group, as proposed
by Australia.

However, we do not support the suggestion that the negotiations should focus only on the
allocation of the additional 33 000 tonnes of Jack mackerel recommended by the Scientific
Committee, as suggested in Mr. Neil's first proposal. It is our view that the negotiations
should involve the total allowable catch as well, in application and conformity with Article
21 of the Convention which states that decisions regarding participation in fishing by the
Commission should take into consideration all ten (10) criteria mentioned in paragraph 1 of
this Article. . Paragraph 3 of the Conservation and Management Measures for Trachurus
murphyi (CMM 4.01 and earlier), also states that what was agreed in those CMM should
not be considered as a precedent for deciding on future allocations.

With regard to the proposal of entrusting the chairmanship of the Compliance & Technical
Committee (CTC) to the delegation of one of the Members instead of an individual
representative as provided for in paragraph 1 of Article 117 of the Convention, we think this
is inconvenient, since this does not guarantee greater objectivity and impartiality in the
conduct of the discussions of this Committee or of other Committees, leaving a single
delegation to decide who would be the most suitable person to hold the position of
directing the discussions of the members of the Commission. This responsibility should be
entrusted to the Commission as an corganizational unit. At present, the Chairperson and
Vice-Chairperson of the CTC (and the other Committees) are elected by the full
Commission. This would not be the case if the designation were made by a single
delegation,

! Article 11. (1) Each member of the Commission shall be entitled to appoint one representative to the Compliance and
Technical Committee who may be accompanied by alternate representatives and advisers.
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Likewise, it should be noted that if the Chairperson were to be held by a delegation, the
Commission will have to svaluate the suppression of the role of Vice-Chairperson, since it
would be inappropriate to choose another delegation for the role of Vice-Chairperson, who
would find itself in the position unable to take office.

Regarding the last comment in Mr. Neil's email, "the primary objective is to ensure that we
have an effective and stable chairperson for the CTC", we believe that the objective should
be that all Chairpersons {of the Commission and of all Committees) are effective and not
just the CTC. We agree that the Chairperson should be stable and remain for the whole
period indicated in Article 7, paragraph 2 of the text of the Convention and Rule 5 of the
Rules and Procedures of the Commission, which should be elected for two years with the
possibility of re-election for another two year period, but not in an extension that exceeds
four years.

In that sense, we believe that the worfed well under the chairmanship of an
individual representative, and ort should be-made to ensure that for the future, highly
qualified people continu be seleted to that-post.

Yours Sincerely,

o= ZHECTOR SOLDI SOL
~Miceminister of Fisheries and Aquacuiture
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5th Meeting of the Commission
Adelaide, Australia 18 to 22 January 2017

COMM 5 - Prop 01

Proposal on Interim Allocation of Jack Mackerel Quotas

Vanuatu

In recent years, while the jack mackerel stock has been rebuilding, the Commission has
implemented interim quota allocations for the jack mackerel resource amongst actively
fishing Member countries. Although there have been some changes to the ‘formula’ over the
period, the central approach has remained intact and has provided some stability and quota
security to the fishing activities of Member countries.

The annual jack mackerel TACs have been set at conservative levels to allow the stock to
grow and, as a result, catches have been restrained.

The purpose of this paper is to outline two issues related to the quota allocation regime and
propose solutions that, if implemented, will strengthen the process. The two issues are:

1. Achieving increased utilization of quotas; and,
2. Providing fishing opportunities for new entrants.

INCREASED QUOTA UTILIZATION

In the 3-year period, 2013-15, total utilization of the TAC averaged at 84%. However, within
this overall average, the average utilization of national quotas has varied widely from nil to
100%. During this period, shortages of quota were experienced by some countries while
other countries caught little or none of their quotas but despite having the ability to
temporarily transfer these surplus quotas, did not do.

FISHING OPPORTUNITIES FOR NEW ENTRANTS

Under the current interim allocation arrangement there is little scope for previously inactive
Members of the Commission or CNCPs to enter the fishery. This is likely to become an
increasing source of friction between members and CNCPs as the jack mackerel stock
recovers and TACs increase.

PROPOSALS

1. Establish a minimum annual utilization standard of quota that, if not reached, would
lead to that Member not being entitled to share in any increase in the TAC in the
following year.

The minimum annual utilization standard would comprise both catches and quota
transfers. For example, if a member transferred all of its uncaught annual allocation
it would achieve 100% utilization.
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The minimum annual utilization standard could be set at a level of say 70% of the
average utilization of quotas by all Members fishing for jack mackerel during the
preceding 3 years.

If a Member fails to achieve the minimum utilization standard, then the catch limit
of that Member would remain at the current level rather than increasing in line with
any increase in the TAC in the following year.

The forfeit amount of quota would be assigned by the Commission to new entrants,
whether Member states with no or very low allocations or CNCPs.

. To avoid within year under utilization of quotas, Members and CNCPs should be
required to notify the Secretariat of their intention to catch or transfer their allocation
by 1 March.

Members or CNCPs that either fail to advise the Secretariat by 1 March or, having
given this advice, fail to substantially catch or transfer their allocation by 1 June, will
forfeit their allocation for the current year.

Forfeit allocations under this proposal would be reassigned amongst active fishing
Members and CNCPs based on their respective shares of the current TAC.
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Ref: 004-2016

11 January 2017

To: Members and CNCPs

Dear colleagues,
Re: Response from Peru regarding COMM5-Propo1

Please find attached a letter from Peru received today for your consideration at the 2017
Commission meeting. In it Peru explains its position with regard to COMM5-Propo1 on an
“Interim Allocation of Jack Mackerel Quotas” submitted by Vanuatu.

Sincerely yours,

harine Fischer
ecutive Secretary

South Pacific Regional Fisheries Management Organisation
PO Box 3797, Wellington 6140, New Zealand.
TEL: +64 4 499 9889 - FAX: +64 4 473 9579 — EMAIL: secretariat@sprfmo.int
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Dr.

JOHANNE FISCHER

EXECUTIVE SECRETARY

South Pacific Regional Fisheries Management Organization
PO BOX 3797, Wellington 6140, New Zealand

SUBJECT: Proposal to review the jack mackerel quota allocation process by the
Commission by Peru

Dear Mrs. Fischer

It is a pleasure to cordially greet you and inform the Secretariat about our
“Proposal to Review the Jack Mackerel Quota Allocation Process” we would like to
submit for consideration at the upcoming 5th meeting of the SPRFMO Commission

taking place in Adelaide, Australia, from 18 to 22 January 2017.
.‘\\‘Q“E Mﬂra‘)

'N TELMO GO ZALEZ FEYNANDEZ
General Direction of Policy and Fisheries Development

ISAA

“Decenio de las Personas con Discapacidad en el Perd”
“Aio de la Consolidacion del Mar de Grau”



5th Meeting of the Commission
Adelaide, Australia 18 to 22 January 2017

Proposal to Review the Jack Mackerel Quota

Allocation Process by the Commission
by
Peru

BACKGROUND

The allocation of the annual quota of jack mackerel to be caught in the SPRFMO Convention area
is one of the most controversial issues that the Commission has to face every year, and possible
alternatives for settling the quota allocation issue equitably, objectively and transparently, and
in full accordance with the specific provisions in the Convention on the Conservation and
Management of High Seas Fishery Resources in the South Pacific Ocean are by all means worth
considering. Some concerns regarding inequities in earlier allocations have been aired by Peru
and others in previous sessions of the Commission and while providing some general comments,
this document invites a more thorough review of the guota allocation process with the aim of
promoting a more settled arrangement for the future. While doing so, some comments are
offered regarding one other proposal submitted this year by Vanuatu as COMM 05-Prop 01, to
then propose a wider discussion of the jack mackerel quota allocation issue.

COMMENTS ON DOCUMENT COMM 05-Prop 01

While there might be some merit in the general aim of increasing the utilization of jack mackerel
catch quotas while reducing possible frictions between members and CNCP’s when negotiating
the allocation of such quotas, the specific proposal in Prop 01 of establishing “a minirum annual
utilization standard of quota that, if not reached, would lead to that Member not being entitled
to share in any increase in the TAC in the following year” is, at present and under the current
circumstances, objectionable or at best inconvenient.

Firstly, this proposal seems to be based on an over-optimistic interpretation of the findings and
conclusions of the Scientific Committee regarding the recovery of the jack mackere! stock(s} and
relies on an incomplete interpretation of the Committee’s recommended catch limit. Secondly,
it proposes a scheme that retroactively would penalize a minority group of participants for acts
(not fishing their allocated share of the total quota) that don’t constitute infringement and don't
merit being penalized, let alone retroactively. Particularly considering that, independently of
their real causes, these absences or decreases in catches contribute voluntarily or involuntarily
to lowering the total catch and resuiting F's. Thus, favor a faster recovery of the jack mackerel
that, while recovering, is still overfished or below its MSY expected levels.

This proposal also seems to assume that this year’s allocation is already settled and that only the
annual increase in the recommended total TAC needs to be negotiated. This is contrary to what



has been agreed in earlier sessions of the Commission, as reflected by paragraph 3 of the
Conservation and Management Measures for Trachurus murphyi (CMM 4.01 and earlier} in which
it is clearly stated that past allocations are not to be considered a precedent for future allocation
decisions.

Furthermore, this proposal tends to exacerbate the perceived unbalance in the consideration of
the criteria that has been used in the allocation process, whereby most if not all the weight has
been given to the first allocation criterion (historic catch and past and present fishing patterns
and practices in the Convention Area) in Article 21, paragraph 1 of the Convention. While little or
no explicit consideration has been given to the other nine criteria in the same Article and
paragraph of the Convention, which shall also be taken into account when taking decisions
regarding participation in fishing for any fishery resource in the Convention Area.

ASSESSMENT AND CATCH LIMIT RECOMMENDED BY THE SCIENTIFIC COMMITTEE

The Scientific Committee SC-04 Report concludes (section 5.4) that the jack mackerel stock in its
entire distribution range in the southeast Pacific shows a continued recovery and that fishing
mortality is well below candidate Fusy levels, but also reports that all current and short-term
projected spawning stock biomass (B) estimates are still below the estimated Bwsvy. This is clearly
shown in the summary results in Table 1 and in the Kobe plot in Figure 1 in the body of the report
and in the table and Figure 1 of its Annex 3 (Stock status summary). That is, while there is no
overfishing, jack mackerel is still to be considered as overfished, although it is on its path to
recovery.

Also, as shown in the various projections in Table 1 of the SC-04 Report, all further reductions in
F are expected to contribute to improve the likelihood of spawning biomass increases. That's why
the SC recommendations clearly states that “the Commission should aim to maintain 2017 and
2018 catches for the entire jack mackerel range in the southeast Pacific at or below 493 kt.”
Where it is worth noting that the SC recommendation clearly says “..at or below 493 kt”, thus
recommending that there should be a limit for the maximum ({493 kt) while indicating that any
value below that maximum would be acceptable. Therefore, no minimum is recommended by
the Committee, although an accurate reading of the SC-04 findings suggest that the lower the F's
and total catch values the faster the recovery of the stock(s).

POSSIBLE SETTING OF MINIMUM ANNUAL UTILIZATION STANDARDS

Therefore, an approach that would encourage fuller utilization of jack mackerel quota allocations
in the Convention area along the lines proposed by Vanuatu should only be acceptable once the
spawning stock biomass {B) is found to be at or well above Bmsy, meaning that the stock recovery
objectives have been achieved. Which, as explained above, is not occurring yet.

Ancther requirement to consider in a proposal like this is that any rule or formula agreed upon
should be applied using only data {on allocations, catches and/or transfers) corresponding to
time periods following the date the standard was adopted, so that this doesn’t result in a
retroactive application of the adopted rule or guideline. Therefore, if the average utilization of
quotas during the preceding 3 years is to be incorporated in an allocation formula, the formula
using this value shall only be applied 3 years after it has been adopted.



Nevertheless, this still represents a further refinement of the application of only one of the ten
criteria that, according to Article 21, paragraph 1 of the Convention, shall all be taken into
account to the extent relevant when taking decisions regarding participation in fishing for any
fishery resource in the Convention area. Therefore, if taken in isolation, this proposal {to set
minimurm quota utilization standards) would exacerbate the already excessive weight being given
so far to the first criterion (historic catch and past and present fishing patterns and practices in
the Convention area) in Article 21 of the Convention, while little or no explicit consideration
continues to be given to the other nine criteria in the same Article and paragraph of the
Convention, and which shall also be taken into account when taking decisions regarding
participation in fishing for any fishery resource in the Convention Area. This unbalance in the
consideration and eventual weighting of the ten criteria in the current quota allocation process
needs to be corrected.

NEED FOR AN OPEN DISCUSSION ON THE ALLOCATION CRITERIA

So far it is the historic catch what has been used by the Commission as the main and in most
cases as the only criteria to allocate the annual interim catch quotas of jack mackerel in the
Convention area, and there have been some criticisms for that already. However, although
criticized, this limited approach was to some extent understandable since the historic catches
was the only readily available piece of information at the disposal of Commission against which
a criterion could be weighted, by assigning a relative value to past catches and use this values to
guide calculations for allocating future quotas. However, the Commission has now entered into
its fifth year of formal existence and it might be the proper time to start moving beyond the
current interim arrangements by giving fuller consideration to all ten criteria in Article 21 of the
Convention, and ensure that these are incorporated more explicitly in their formula and
procedures for future catch quota allocations.

It is therefore recommended that the Commission endeavors in a more thorough analysis of
possible ways, methods and eventual formulae that would more explicitly incorporate all ten
criteria in Article 21 in their jack mackerel quota allocations.
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CMM 4.01 (new: CMM 01-2017). Conservation and Management
Measure for Trachurus murphyi

(COMM5-WP06)

The Commission of the South Pacific Regional Fisheries Management Organisation;

NOTING that the Trachurus murphyi stock remains at very low levels;

CONCERNED in particular with the low levels of the current biomass, historically high fishing
mortality, the need to maintain low fishing mortality, and the high degree of associated
uncertainties;

TAKING INTO ACCOUNT the outcomes of the stock assessment carried out on 29 September to 3
October of 2016 and the advice of the Scientific Committee;

BEARING IN MIND the commitment to apply the precautionary approach and take decisions
based on the best scientific and technical information available as set out in Article 3 of the
Convention;

RECOGNISING that a primary function of the Commission is to adopt Conservation and
Management Measures (CMMSs) to achieve the objective of the Convention, including, as
appropriate, CMMis for particular fish stocks;

AFFIRMING its commitment to rebuilding the stock of Trachurus murphyi and ensuring its long
term conservation and sustainable management in accordance with the objective of the
Convention;

RECOGNISING the need for effective monitoring and control and surveillance of fishing for
Trachurus murphyi in the implementation of this measure pending the establishment of
monitoring, control and surveillance measures pursuant to Article 27 of the Convention;

RECALLING Articles 4(2), 20(3), 20(4) and 21(2) of the Convention;
RECALLING also Article 21(1) of the Convention;
ADOPTS the following CMM in accordance with Articles 8 and 21 of the Convention:

General Provisions

1. This CMM applies to fisheries for Trachurus murphyi undertaken by vessels flagged to Members
and Cooperating Non-Contracting Parties (CNCPs) included on the Commission Record of
Vessels (CMM 4.05; 2016) in the Convention Area and, in accordance with Article 20(4)(a)(iii)
and with the express consent of Chile, to fisheries for Trachurus murphyi undertaken by Chile in
areas under its national jurisdiction.

2. Only fishing vessels duly authorized pursuant to Article 25 of the Convention and in accordance
with CMM 4.05 (Record of Vessels; 2016) that are flagged to Members and Cooperating Non-
Contracting Parties (CNCPs) shall participate in the fishery for Trachurus murphyi in the
Convention Area.

3. This CMM is not to be considered a precedent for future allocation decisions.
Effort management

4. Relevant Members and CNCPs shall limit the total gross tonnage (GT)! of vessels flying their flag
and participating in the fishing activities described in Article 1, (1)(g) (i) and (ii) of the Convention

1 In the event that GT is not available, Members and CNCPs shall utilise Gross Registered Tonnage (GRT) for the
purposes of this CMM.
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in respect of the Trachurus murphyi fisheries in the Convention Area to the total tonnage of their
flagged vessels that were engaged in such fishing activities in 2007 or 2008 or 2009 in the
Convention Area and as set out in Table 1 of CMM 1.01 (Trachurus murphyi; 2013). Such
Members and CNCPs may substitute their vessels as long as the total level of GT for each Member
and CNCP does not exceed the level recorded in that Table.

Catch management

5.

10.

In 2017 the total catch of Trachurus murphyi in the area to which this CMM applies in
accordance with paragraph 1 shall be limited to 443 000 tonnes. Members and CNCPs are to
share in this total catch in the tonnages set out in Table 1 of this CMM.

Catches will be attributed to the Flag State whose vessels have undertaken the fishing activities
described in Article 1 (1)(g)(i) and (ii) of the Convention.

In the event that a Member or CNCP reaches 70% of its catch limit set outin Table 1, the Executive
Secretary shall inform that Member or CNCP of that fact, with a copy to all other Members and
CNCPs. That Member or CNCP shall close the fishery for its flagged vessels when the total catch
of its flagged vessels is equivalent to 100% of its catch limit. Such Member or CNCP shall notify
promptly the Executive Secretary of the date of the closure.

The provisions of this CMM are without prejudice to the right of Members and CNCPs to adopt
measures limiting vessels flying their flag and fishing for Trachurus murphyi in the Convention
Area to catches less than the limits set out in Table 1. In any such case, Members and CNCPs shall
notify the Executive Secretary of the measures, when practicable, within 1 month of adoption.
Upon receipt, the Executive Secretary shall circulate such measures to all Members and CNCPs
without delay.

By 31 December each year a Member or CNCP may transfer to another Member or CNCP all or
part of its entitlement to catch up to the limit set out in Table 1, without prejudice to future
agreements on the allocation of fishing opportunities, subject to the approval of the receiving
Member or CNCP. When receiving fishing entitlement by transfer, a Member or CNCP may either
allocate it on the basis of domestic legislation or endorse arrangements between owners
participating in the transfer. Before the transferred fishing takes place, the transferring Member
or CNCP shall notify the transfer to the Executive Secretary for circulation to Members and
CNCPs without delay.

Members and CNCPs agree, having regard to the advice of the Scientific Committee, that catches
of Trachurus murphyi in 2017 throughout the range of the stock should not exceed
493 000 tonnes.

Data collection and reporting

11.

12.

13.

14.

15.

Members and CNCPs participating in the Trachurus murphyi fishery shall report in an electronic
format the monthly catches of their flagged vessels to the Secretariat within 20 days of the end
of the month, in accordance with CMM 4.02 (Data Standards; 2016) and using templates
prepared by the Secretariat and available on the SPRFMO website.

The Executive Secretary shall circulate monthly catches, aggregated by flag State, to all Members
and CNCPs on a monthly basis.

Except as described in paragraph 11 above, each Member and CNCP participating in the
Trachurus murphyi fishery shall collect, verify, and provide all required data to the Executive
Secretary, in accordance with CMM 4.02 (Data Standards; 2016) and the templates available on
the SPRFMO website, including an annual catch report.

The Executive Secretary shall verify the annual catch reports submitted by Members and CNCPs
against the submitted data (tow-by-tow in the case of trawlers, and set by set or trip by trip in the
case of purse-seine fishing vessels). The Executive Secretary shall inform Members and CNCPs
of the outcome of the verification exercise and any possible discrepancies encountered.

Members and CNCPs participating in the Trachurus murphyi fisheries shall implement a vessel
monitoring system (VMS) in accordance with CMM 4.02 (Data Standards; 2016) and other
relevant CMMs adopted by the Commission. These VMS data shall be provided to the Executive
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19.

20.

21.

22.
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Secretary within 10 days of each quarter in the format prescribed by the SPRFMO Data Standards
and using the templates on the SPRFMO website.

Each Member and CNCP participating in the Trachurus murphyi fishery shall provide the
Executive Secretary a list of vessels2 they have authorized to fish in the fishery in accordance
with Article 25 of the Convention and CMM 4.05 (Record of Vessels; 2016) and other relevant
CMMs adopted by the Commission. They shall also notify the Executive Secretary of the vessels
that are actively fishing or engaged in transhipment in the Convention Area within 20 days of the
end of each month. The Executive Secretary shall maintain lists of the vessels so notified and
will make them available on the SPRFMO website.

The Executive Secretary shall report annually to the Commission on the list of vessels having
actively fished or been engaged in transhipment in the Convention Area during the previous year
using data provided under CMM 4.02 (Data Standards; 2016).

In order to facilitate the work of the Scientific Committee, Members and CNCPs shall provide
their annual national reports, in accordance with the existing guidelines for such reports, in
advance of the 2017 Scientific Committee meeting. Members and CNCPs shall also provide
observer data for the 2017 fishing season to the Scientific Committee to the maximum extent
possible. The reports shall be submitted to the Executive Secretary at least one month before the
2017 Scientific Committee meeting in order to ensure that the Scientific Committee has an
adequate opportunity to consider the reports in its deliberations.

In accordance with Article 24(2), all Members and CNCPs participating in the Trachurus
murphyi fishery shall provide a report describing their implementation of this CMM in
accordance with the timelines specified in CMM 4.10 (Compliance Monitoring Scheme; 2016).
On the basis of submissions received the CTC shall develop a template to facilitate future
reporting. The implementation reports will be made available on the SPRFMO website.

The information collected under paragraphs 11, 13 and 18, and any stock assessments and
research in respect of Trachurus murphyi fisheries shall be submitted for review to the Scientific
Committee. The Scientific Committee will conduct the necessary analysis and assessment, in
accordance with its Workplan (2017) agreed by the Commission, in order to provide updated
advice on stock status and recovery.

Contracting Parties and CNCPs, as port States, shall, subject to their national laws, facilitate
access to their ports on a case-by-case basis to reefer vessels, supply vessels and vessels fishing
for Trachurus murphyi in accordance with this CMM. Contracting Parties and CNCPs shall
implement measures to verify catches of Trachurus murphyi caught in the Convention Area that
are landed or transhipped in its ports. When taking such measures, a Contracting Party or CNCP
shall not discriminate in form or fact against fishing, reefer or supply vessels of any Member or
CNCP. Nothing in this paragraph shall prejudice the rights, jurisdiction and duties of these
Contracting Parties and CNCPs under international law. In particular, nothing in this paragraph
shall be construed to affect:

(a) the sovereignty of Contracting Parties and CNCPs over their internal, archipelagic and
territorial waters or their sovereign rights over their continental shelf and in their
exclusive economic zone;

(b) the exercise by Contracting Parties and CNCPs of their sovereignty over ports in their
territory in accordance with international law, including their right to deny entry thereto
as well as adopt more stringent port State measures than those provided for in this CMM
and other relevant CMMs adopted by the Commission.

Until the Commission adopts an Observer Programme in accordance with Article 28 of the
Convention, all Members and CNCPs participating in the Trachurus murphyi fishery shall
ensure a minimum of 10% scientific observer coverage of trips for vessels flying their flag and
ensure that such observers collect and report data as described in CMM 4.02 (Data Standards;
2016). In the case of the flagged vessels of a Member or CNCP undertaking no more than 2 trips

2 Fishing vessels as defined in Article 1 (1)(h) of the Convention.
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in total, the 10% observer coverage shall be calculated by reference to active fishing days for
trawlers and sets for purse seine vessels.

Cooperation in respect of fisheries in adjacent areas under national jurisdiction

23. Members and CNCPs participating in Trachurus murphyi fisheries in areas under national
jurisdiction adjacent to the area to which this CMM applies in accordance with paragraph 1, and
Members and CNCPs participating in Trachurus murphyi fisheries in the area to which this
CMM applies, shall cooperate in ensuring compatibility in the conservation and management of
the fisheries. Members and CNCPs participating in Trachurus murphyi fisheries in areas under
national jurisdiction adjacent to the area to which this CMM applies are invited to apply the
measures set out in paragraphs 11-22, insofar as they are applicable, to vessels associated with
the Trachurus murphyi fisheries in their areas under national jurisdiction. They are also
requested to inform the Executive Secretary of the Conservation and Management Measures in
effect for Trachurus murphyi in areas under their national jurisdiction.

Special requirements of developing States

24. In recognition of the special requirements of developing States, in particular small island
developing States and territories and possessions in the region, Members and CNCPs are urged
to provide financial, scientific and technical assistance, where available, to enhance the ability of
those developing States and territories and possessions to implement this CMM.

Review

25. This Measure shall be reviewed by the Commission in 2018. The review shall take into account
the latest advice of the Scientific Committee and the CTC, and the extent to which this CMM,
CMM 1.01 (Trachurus murphyi, 2013), CMM 2.01 (Trachurus murphyi, 2014), CMM 3.01
(Trachurus murphyi; 2015) and CMM 4.01 (Trachurus murphyi, 2016) as well as the Interim
Measures for pelagic fisheries of 2007, as amended in 2009, 2011 and 2012, have been complied
with.

26. Without prejudice to Members and CNCPs without an entitlement in Table 1 and the rights and
obligations specified in Article 20 paragraph 4(c) of the Convention and having regard to
paragraph 10, the percentages included in Table 2 will be used by the Commission as a basis for
the allocation of Member and CNCPs’ catch limits from 2018 to 2021 inclusive.

Table 1: Tonnages in 2017 fishery as
referred to in paragraph 5

Table 2: Percentages® related to the
catches referred to in paragraph 10
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3These percentages shall apply from 2018 to 2021

inclusive.

Member / CNCP Tonnage Member / CNCP %
Chile 317 300 Chile 64.5638
China 31294 China 6.3477
Cook Islands 0 Cook Islands

Cuba 1100 Cuba 0.2231
Ecuador (HS) 1179 Ecuador (HS) 0.2391
European Union 30115 European Union 6.1086
Faroe Islands 5466 Faroe Islands 1.1087
Korea 7321 Korea 1.2822
Peru (HS) 10 000 Peru (HS) 2.0284
Russian Federation 16 183 Russian Federation 3.2825
Vanuatu 23042 Vanuatu 4.6738
Total 443 000
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1. OPENING OF MEETING

The Minister of the Peruvian Ministry of Produccién, Ms Lieneke Schol, accompanied by Mr Hector
Soldi, Vice-Minister of Fisheries in Peru and Vice-Chairperson of the Commission, welcomed
participants to Peru and to the Sixth SPRFMO Commission Meeting. She highlighted the importance
of the SPRFMO for the conservation of high seas resources in the South Pacific, commending the
Commission for the significant pro