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Background

The SPRFMO Scientific Committee (SC) continued the practice of holding web meetings during 2022, in
the lead up to the 10" Annual Meeting of the SC.

External support for the planning and execution of the 23 Scientific Committee (SC) intersessional web
meetings was provided by Ms Marianne Vignaux (Scientific Committee Intersessional Meetings
Coordinator) as per the 2022 SC multi-annual workplan.

This document reproduces the reports from the following meetings:
Scientific Committee

Report of the First 2022 SC Web Meeting, 21/22 March 2022
Report of the Second 2022 SC Web Meeting, 3/4 May 2022
Report of the Third 2022 SC Web Meeting, 14/15 June 2022
Report of the Fourth 2022 SC Web Meeting, 12/16 July 2022
Report of the Fifth 2022 SC Web Meeting, 16/17 August 2022
Report of the Sixth 2022 SC Web Meeting, 15/16 September 2022

ok wnN e

Habitat Monitoring Working Group

7. Report of the first 2022 HMWG workshop 27/28-29/30 April 2022
8. Report of the second 2022 HMWG workshop 18/19 May 2022

9. Report of the third (joint) 2022 HMWG workshop 22/23 June 2022
10. HMWG pre-SC presentations 14/15 September 2022

Jack Mackerel Working Group

11. Report of the IMWG Modelling Workshop 7/8-9/10 June 2022

12. Link to the Report of the Jack Mackerel Benchmark Workshop (SCW14) 4/5-8/9 July 2022
13. Report of the JM Connectivity task group 7/8 September 2022

14. IMWG pre-SC presentations 13/14 September 2022

Squid Working Group

15. Report of the Squid Effort Workshop (1% Session) 10/11 June 2022

16. Minutes of the Squid Stock Assessment Workshop (1 Session) 21/22 July 2022

17. Minutes of the Squid Stock Assessment Workshop (2" Session) 11/22 August 2022

18. Report of the Squid Effort Workshop (2" Session) 1/2 September 2022

19. Minutes of the Squid Stock Assessment Workshop (3™ Session) 8/9 September July 2022
20. Report of the Squid genetics Workshop 20/21 September July 2022
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Deepwater Working Group

21. Orange roughy stock assessment 5/6 September 2022
22. VME distribution modelling and related work 12/13 September 2022
23. Catchability research 15/16 September 2022




SPREMO

South Pacific Regional Fisheries Management Organisation

Report of the First 2022 SC Web Meeting
21/22 March 2022

1. Introductions

The SC Chairperson (Jim lanelli) welcomed all participants and delegation heads introduced themselves and
their delegations and to specifically introduce new people and roles they may have on the SC. The meeting
was attended by 62 delegates. A list of participants is provided in Annex 1.

Agenda (Annex 2) and topics were agreed as below.
2. SC-10 Meeting Venue and Format

Eunjung Kim (Korea) presented information (Annex 3) regarding the possibility of an in-person meeting and
suggested dates Sept 26 to Oct 2, 2022, in Seoul. She noted that, based on current conditions, vaccinated
travellers will not need to isolate.

Regarding dates, Steve Brouwer (Cook Islands) asked that if workshops are added to an in-person meeting,
that the meeting dates be moved later rather than earlier, to minimise a clash with the WCPFC TCC.

There was discussion about the practicality of a fully in-person SC meeting, due to continued uncertainty
around the COVID-19 pandemic and it was suggested that this year a hybrid meeting be considered.
Although members expressed that an in-person meeting was most desirable, it was agreed that a hybrid
meeting would be a possibility.

3. SC10 Work Planning

It was agreed that there would be regular monthly coordination meetings of the SC from June onwards, as
well as working meetings of the four SC Working Groups as required, and a large number of Workshops
planned.

3.1 Jack mackerel Working Group
The Workplan and SC9 Report indicated the need for the following workshops in 2022:

« Benchmark assessment workshop (first half 2022)

« JJM model 3-day online workshop (first half 2022)

e CIM reference points workshop

o ageing analysis task group/otolith exchange (May 2022)
e connectivity task group
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There was discussion about the timing and format of the important Benchmark workshop for the Jack
mackerel stock assessment model. Because of the complexity of the issues, it was suggested that a face-
to-face meeting of all active parties would be preferred. However, as discussed for SC10, some form of
hybrid meeting may be required as some Members are yet unable to travel. The Chairs agreed to
coordinate a questionnaire to get Members to confirm whether they can do a face-to-face meeting or
would agree to a hybrid meeting. It was suggested that (if there is time), the reference points workshop
could be combined with the Benchmark workshop.

An end of May date was tentatively suggested for the Benchmark workshop, agreeing that new data would
not be required, and only “mature” research that has already been discussed by the SC would be used.

The ageing analysis and otolith exchange work is likely to be delayed until after SC10. Francisco Cerna from
Chile will lead on the ageing topic. The EU have also invited applications for funds for the ageing analysis
/otolith exchange and for the connectivity research.

Work on MSE is scheduled to begin after the Benchmark workshop, with a workshop with managers
planned for later in the year. There is some EU funding available to support this workshop.

3.2 Squid Working Group
The Workplan and SC9 Report indicated the need for the following workshops in 2022:

e  Pre SC10 Effort workshop — possibly 1 day, before SC10
o  Genetics workshop — to include comparison of results
e  Stock assessment

It was suggested that the Stock assessment workshop be run as a series of virtual meetings, with 3-4
meetings in the May to August period.

A Terms of Reference was requested for these activities.

Members who had agreed to exchange samples of squid were encouraged to work bilaterally via email to
finalise arrangements and organise shipping of samples. Contact details are available in the Squid sample
exchange compilation.

3.3 Deepwater working group

To be most efficient, it was agreed that the Deepwater working group work will be progressed under New
Zealand’s SPACWG (South Pacific Working Group) process, with interested SPRFMO Members invited to
attend. The Deepwater working group itself will meet as required later in the year to discuss results.

The convener of SPACWG (Fabrice Stephenson) noted that the meetings would be 9am-3pm NZST and all
were welcome to attend. A summary would also be provided for other SC members that could not attend
(for example because of time zone issues).

The SC noted that there is also a SPRFMO Commission intersessional Working Group (chaired by Kerrie
Robertson) deliberating on potential changes to CMMO03, but it was not envisaged that this Working Group
would be tasking the SC with any additional work in 2022.

The EU has also offered funds in the form of a voluntary donation (available from May) for studies on VME
abundance and on how to define the threshold of SAE impacts.

3.4 Habitat Monitoring Working Group

The Habitat Monitoring Working Group has two workshops planned in coming months:
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« Workshop to evaluate advantages and disadvantages of analysis methods (of acoustics data
collected by commercial vessels) — April 27-29 (virtual).

« Workshop to organise classification of acoustics data on board commercial fishing vessels in order
to identify the potential to collect data — May 18-20 (virtual).

21. Regarding the Symposium, due to the large number of SPRFMO meetings and workshops planned for this
year, and a potential overlap with the International Symposium on Small Pelagic Fish in Lisbon in November
2022, it was suggested that the planned Symposium be moved from December 2022 to January 2023. The
Terms of Reference are to be revised.

4. Other matters

22. Action points:

a. Jack mackerel Chair to confirm format for Benchmark workshop (questionnaire to check
availability for an in-person or hybrid meeting) aiming for end of May

b. Squid Chair to develop draft Terms of Reference for 3 Squid Working Group workshops (i.e.
stock assessment, genetics, effort measurement)

c. Members who agreed to exchange squid samples should engage bilaterally to organise
shipment

d. Habitat Monitoring Working Group to progress planned workshops (Marianne can assist with
invitations to wider SC)

e. Deepwater Working Group members are invited to attend SPACWG meetings.

f.  SCto meet again near the end of April to check progress in Working Groups
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5. ANNEX 1. List of Participants

SC CHAIRPERSON
Jim lanelli

AUSTRALIA
Trent Timmiss (HoD)

CHILE

Aurora Guerrero (HoD)

Marcos Troncoso (Squid)

lgnacio Paya

Victor Espejo (Jack mackerel)
Aquiles Sepulveda

Sebastian Vasquez

Renzo Tascheri (Stock assessment)
Silvia Hernandez

CHINA

Gang Li(HoD)

Dongming Lin

Bilin Liu (Squid biology)

Congcong Wang (Stock assessment)

COOK ISLANDS
Steve Brouwer (HoD)

ECUADOR

Manuel Peralta (HoD)
Rebeca Espinoza
Isidro Andrade
Jimmy Villavicencio
Jorge Costain

EUROPEAN UNION

Niels Hintzen (HoD)

Martin Pastoors (Jack mackerel)

KOREA
Haewon Lee (HoD)
Eunjung Kim

NEW ZEALAND

Fabrice Stephenson (HoD)

Geremy Schofield (NZ Commissioner)
Shane Geange

Andy Biggerstaff

PERU

Erich Diaz (HoD for this session)
Ana Alegre

Pablo Marin
Giovanna Sotil
Enrique Ramos
Jimena Mendoza
Jorge Mostacero
Daniel Grados
Alejandra Paz
Mariano Gutierrez
Maria Sanjinez
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Ricardo Tafur
Sandra Cahuin
Renato Guevara
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CHINESE TAIPEI
Shih-Chin Chou
Han-ching Chuang
Tung-Hsieh Chiang
Shih-Ming Kao

UNITED STATES OF AMERICA
John Syslo (HoD)
Emily Reynolds

VANUATU
Gerry Geen

CALAMASUR
Renato Gozzer
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6. ANNEX 2. Agenda Items

1. OPENING OF THE MEETING

a. lIdentification of Participants

b. Confirmation of discussion topics

2. UPCOMING SC10 MEETING

a. Suggested dates and venue for the SC10 meeting in Korea

b. Practical considerations for all having in-person meetings in 2022

(Travel, border closures, quarantine, vaccinations)

c. Discussion on the venue and format for SC10

3.5C10 WORKPLAN & WORKSHOPS (2022)

a. Outline of significant and achievable work for SC10

b. Dates/format for C/M ageing analysis task group/otolith exchange (May 2022)

c. Dates/format for CJM benchmark assessment workshop (first half 2022)

d. Dates/format for JJM model 3-day online workshop (first half 2022)

e. Dates/format for CJM reference points workshop

f. Dates/format for MSE objectives workshop (2nd half 2022)

g. Dates/format for CJM connectivity task group

h. Dates/format for Squid genetics workshop

i. Dates/format for Squid benchmark workshop (assessment techniques)

j. Dates/format for Squid effort workshop (proceeding SC10)

k. Dates/format for Habitat workshop on analytical methods to evaluate
acoustic data

|.  Dates/format for Habitat Monitoring symposium

4 WORKING GROUPS (to include any other items that should be informed to the

SC)

Update from Jack mackerel working group

Update from Deepwater working group

Update of Squid working group

Update from Habitat Monitoring working group

Update on Cross-cutting issues

®oo oo
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7. ANNEX 3. Presentation from Korea

SPRFMO SC10 il
In Korea

Date: September 26 — October 2
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I COVID19 quarantine

« Starting from April 1 2022, vaccinated travelers who have

completed vaccination overseas will be eligible for quarantine
exemption.

2nd shot for a two-dose vaccine (valid up to 180 days) or with

booster shots.

* More COVID19 information in Korea, visit ncov.mohw.go.kr

ESaebyeol Yu. Saebyeol's PowerPoint
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We will
see you all in Seoul




SPREMO

South Pacific Regional Fisheries Management Organisation

Report of the Second 2022 SC Web Meeting
3/4 May 2022

1. Introductions

The SC Chairperson (Jim lanelli) welcomed all participants. The meeting was attended by 50 participants
(Annex 1).

Agenda (Annex 2) and topics were agreed as below.
Report back on action points from the previous meeting:

a. Jack mackerel Chair to confirm format for Benchmark workshop (questionnaire to check
availability for an in-person or hybrid meeting) aiming for end of May
Done, the SC agreed on 4-8 July for the meeting

b. Squid Chair to develop draft Terms of Reference for 3 Squid Working Group workshops
(i.e., stock assessment, genetics, effort measurement)
Done, drafts circulated

c. Members who agreed to exchange squid samples should engage bilaterally
to organise shipment
Done

d. Habitat Monitoring Working Group to progress planned workshops
Done, first workshop held, second workshop scheduled

e. Deepwater Working Group members are invited to attend SPACWG meetings.
Done, interested SPRFMO Members have been given access to the SPACWG meeting site

f.  SCto meet again near the end of April to check progress in Working Groups
Done, meeting now

2. Upcoming SC10 Meeting

Confirmation of meeting dates as 26 Sep — 2 Oct. The Chair noted that no pre-meeting workshops are
planned.

3. Special Requests from the Commission

3.1 Historical catches of alfonsino

The SC noted the Workplan item: “Evaluate patterns in species catch composition, including at the ‘tow by
tow’ level and any other historical catches of alfonsino within FAO Area 87 with the SPRFMO area. Analysis
must include an evaluation of Russian Federation-flagged vessel(s)”.

The SC agreed that a small group of analysts should be tasked with analysing the data for presentation at
SC10. Members who were interested in being part of this small group were asked to identify themselves,
so that the data could be requested and prepared for analysis. Niels Hintzen from the EU agreed to be
involved in this work with the support of the Secretariat’s Data Manager. Additional participation is
requested to assist with providing advice to the Commission.

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

The SC Workplan also contains a new item “Provide advice to COMM11 on the appropriate level of
observer coverage in the Jumbo Flying Squid fishery.” The meeting agreed that they this should be
discussed at SC10, and Members who had Observer data were asked to present their results to date. It was
also noted that the focus of the request is on the level of observer coverage that will be needed, and the
Squid Working Group was therefore asked to provide advice to the SC on this question.

Korea indicated they have not had any squid jigging effort in the SPRFMO area in the past 2 years, so they
will not have any observer data to contribute to this effort. Chinese Taipei noted they have one observer
that has been onboard a vessel for quite some time and is expected to disembark in July. They hope to be
able to obtain and release data from that trip for this evaluation.

4. Upcoming Workshops and Web Meetings

4.1 Jack mackerel workshops
The dates of the first two Jack mackerel workshops were announced.

There is to be a 3-day online workshop on the JJM model, which is scheduled for June 7-9. A draft Terms of
Reference will be circulated shortly. The workshop will evaluate the JJM software and note where and how
improvements can be made. The goal of this workshop is to build capacity among members and to provide
them with the capabilities to run the assessment model and evaluate and understand the results.

Importantly, a 5-day hybrid Benchmark workshop is now scheduled for July 4-8. A draft Terms of Reference
will be circulated shortly. The physical portion of the hybrid meeting is likely to be on University of
Washington campus, so the daily times of the meeting will align with the Seattle time zone (UTC/GMT -8
hrs). Members unable to attend in person (due to COVID or other reasons) will be supported to fully
participate in the workshop virtually using Microsoft Teams.

The workshop will cover topics including model assumptions, updated growth estimates, standardized
CPUE modelling and a review of the single and two-stock hypotheses. Reference point considerations will
also be covered as time allows.

It is suggested that one or two experts (in addition to the SPRFMO expert Lee Qi who regularly provides
support to the stock assessment) might be asked to attend the workshop to provide independent advice.
Members of the SC were asked to nominate relevant experts for consideration.

The Executive Secretary noted that Developing States can apply for funding to travel to this workshop.

Martin Pastoors, Chair of the Jack Mackerel Working Group will circulate an email shortly asking how many
people are expected to come in person, for planning purposes. The Secretariat also volunteered to set up
a registration process on the website.

The status of the management strategy evaluation (MSE) work was discussed, and at this point, no further
development is expected until after the Benchmark workshop.

4.2 Squid workshops

Three workshops are planned by the Squid Working Group. The Squid “Effort Workshop” will consider
fishing effort measurements (trips, days, hours, number of vessels, engine power etc.) for the squid fishery,
and a draft Terms of Reference has been circulated and is available on Teams. It was requested that this
workshop be run in two sessions and this was agreed upon. A letter of invitation for the first session will be
circulated shortly, and a second session date will be proposed.
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The Squid “Stock Assessment Workshop” is planned as a segmented virtual meeting (i.e. across a number
of weeks, allowing work to progress in between) with suggested dates 20 June, 18 July and 8 August. A
data request has been presented to the Secretariat, asking for publicly available information on squid catch
and effort (1 degree square monthly data summaries by Member) so that Members can try out modelling
approaches for the Stock Assessment workshops. The Secretariat asked whether fine-scale data (needing
Member permission for release) were required, but it was confirmed that at this stage just catch and CPUE
at the 1-degree, monthly resolution would be sufficient. Data not currently held by the Secretariat, in
particular biological data and data from within the EEZs, may be needed later on and may be requested
then.

The Squid “Genetics Workshop” is planned as a virtual meeting on 20 September and a draft Terms of
Reference has been circulated and is available on Teams. It is intended that this includes the presentation
of methods and results on genetic studies of Jumbo flying squid based on mtDNA and the compilation of
advice to Commission. It was requested that the Terms of Reference specifically include an item that the
mtDNA sequences obtained by participants be used to elaborate a unique report describing the genetic
diversity of the species based on both genes, and this was agreed upon. Any comments regarding the draft
Terms of Reference were requested by the chair of the Squid Working Group (Gang Li), and he asked that
Marianne Vignaux and the Secretariat be copied in.

4.3 Tentative calendar

A tentative calendar of dates for all of the pre-SC meetings and workshops is available in SC10/General/SC
2022 Meeting List.xlsx on Teams: Tentative Calendar. Note that this is just tentative at this point, as many
of the dates have yet to be finalised, but it is a working area for consideration of available dates across all
working groups, to avoid conflicts.

5. Working Groups (to include any other items to be informed to the SC)

5.1 Update from Jack Mackerel Working Group

The Chair of the Jack Mackerel Working Group noted that in addition to the workshops, the group also
needs to start on this year’s stock assessment, and a plan for this will be developed shortly.

In addition, the Connectivity Working Group, which is intended as a multi-year process, will need to be
formed with Terms of Reference developed.

5.2 Update from Deepwater working group

The Deepwater work is being progressed within New Zealand’s South Pacific Working Group (SPACWG).
SPRFMO SC Members who have agreed to the SPACWG Terms of Reference have been given access to
papers and invited to meetings.

Fabrice Stephenson, from New Zealand, the SPACWG Chair, explained that due to confidentiality
constraints, working papers from SPACWG could not be shared more widely, but a spreadsheet has been
deposited in the Deepwater folder on Teams summarising work to date, to keep SC Members informed of
progress.

5.3 Update of Squid Working Group

In addition to preparation for the workshops, the Chair of the Squid Working Group Gang Li also noted
progress on the genetic data exchange. The data exchange template has been updated; Chinese Taipei has
become involved; and Korea has requested samples from Chile and received an active response.

5.4 Update from Habitat Monitoring Working Group
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Co-chair of the Habitat Monitoring Working Group updated the SC on progress:

a. A workshop to evaluate advantages and disadvantages of analytical methods (of acoustics data
collected by commercial vessels) was held 27 April, and the report is due to be circulated this week.

b. Aworkshop to organise classification of acoustics data on board commercial fishing vessels in order
to identify the potential to collect data is scheduled for 18 May and an invitation will be circulated
this week.

c. A joint workshop of the two subgroups is planned to meet in mid-June 2022, to summarise the
results and prepare a report and advice for the Scientific Committee

5.5 Update on Cross-cutting issues

No items raised
6. Other matters

Action points:
a. Regarding the special request to the Scientific Committee on the catch of alfonsino:

i. Interested Members identify themselves and form a group
ii. This group to make an official data request through the Secretariat
iii. Terms of reference for this group to be defined from Commission instructions

b. Terms of Reference for the Jack Mackerel JJM workshop and the Benchmark workshop to be circulated.
c. Planning for the Jack Mackerel Benchmark Workshop to progress:

i. Member advice on running a hybrid meeting invited
ii. Nominations for possible experts invited
iii. Developing States to be invited to apply for funding to travel; the Secretariat will circulate
additional details on the application process
iv. Email asking how many people are expected to come in person (for planning purposes)
v. Secretariat to set up a registration process on the website

d. Chair of the Jack Mackerel Working Group to circulate a plan for this year’s jack mackerel stock
assessment work

e. Jack Mackerel Connectivity Working Group to be formed and start to develop a Terms of Reference
f.  Planning for the three workshops in the Squid Working Group to progress:

i. Letter of invitation for the first session to be circulated
ii. A second session for the Squid Effort Workshop to be inserted (prior to the first stock
assessment workshop)
iii. Draft Terms of Reference to be updated based on Member feedback by email

29. Second workshop in the Habitat Monitoring Working Group to progress as planned.
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7. ANNEX 1. List of Participants
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8. ANNEX 2. Agenda Items

1. OPENING OF THE MEETING

a. lIdentification of Participants

b. Confirmation of discussion topics

c. Report back on Action points from last meeting
2. UPCOMING SC10 MEETING

3 Confirmation of meeting dates as 26 Sep — 2 Oct (no pre-meeting workshops are planned)

3. SPECIAL REQUESTS FROM THE COMMISSION
a. Historical catches of alfonsino
b. Squid Observer coverage requirements

4. UPCOMING WORKSHOPS AND WEB MEETINGS
a. Jack mackerel workshops
b. Squid workshops (TORs)
c. Tentative calendar

5. WORKING GROUPS (to include any other items that should be informed to the SC)
a. Update from Jack mackerel working group
b. Update from Deepwater working group
c. Update of Squid working group

d. Update from Habitat Monitoring working group

e. Update on Cross-cutting issues




SPREMO

South Pacific Regional Fisheries Management Organisation

Report Of the Third 2022 SC Web Meeting
14/15 June 2022

1. Opening of the meeting

The SC Chairperson (Jim lanelli) welcomed all participants. The meeting was attended by 54 participants
including 9 Members and 3 Observer organisations (Annex 1). Agenda (Annex 2) and topics were agreed as

below.

The group received a report on responses to action points from the previous meeting:

a. Regarding the special request to the Scientific Committee on the catch of alfonsino:

i. Interested Members identify themselves and form a group —A Species Composition
Task group has been formed

ii. This group to make an official data request through the Secretariat — Done, Members
with data relevant to these analyses have been contacted with a request for permission to use
these data under the Terms of Reference for this task group

iii. Terms of reference for this group to be defined from Commission instructions - Done,
the task group has developed ToRs

b. Terms of Reference for the Jack Mackerel JJM workshop and the Benchmark workshop to be
circulated. — This has been made available on Teams

C.

Planning for the Jack Mackerel Benchmark Workshop to progress:
i. Member advice on running a hybrid meeting— Suggestions continue to be invited
ii. Nominations for possible experts— invited

iii. Developing States to be invited to apply for funding to travel; the Secretariat will
circulate additional details on the application process - Completed

iv. Email asking how many people are expected to come in person (for planning
purposes)-Completed

V. Secretariat to set up a registration process on the website - Completed

d. Chair of the Jack Mackerel Working Group to circulate a plan for this year’s jack mackerel stock
assessment work — planning underway

e.

Jack Mackerel Connectivity Task Group to be formed and start to develop a Terms of Reference —

A letter has been circulated to solicit interest (G70-2022); responses from interested parties have been
received. Planning for the first web meeting will be conducted via email.

f.

Planning for the three workshops in the Squid Working Group to progress:

i Letter of invitation for the first session to be circulated - Done, letter G61-2022 was
circulated on 17 May 2022

ii. A second session for the Squid Effort Workshop to be - Done, the date for the second effort
workshop has been set to 29 August

PO Box 3797, Wellington 6140, New Zealand
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iii. Draft Terms of Reference to be updated based on Member feedback by email - Done, the
ToRs can be accessed from Teams

g. Second workshop in the Habitat Monitoring Working Group to progress as planned — Done, this
meeting was conducted on 18/19 May. The report from this meeting was circulated in letter G65-2022
and can be found on Teams

2. Workshops and Web meetings

a. Report back from Jack Mackerel Workshop on methods training (virtual, 7-9 June PST)
A successful JJM workshop was held, attended by 33 people, 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 are feeding into the JM Benchmark
Workshop in July.

b. Jack Mackerel Benchmark Workshop (4-8 July; Seattle / hybrid)
Planning for this workshop is proceeding, with registration available on the website. It will be
a hybrid meeting with an in-person group in Seattle and those who cannot attend in-person,
connecting virtually from around the world. Anyone intending to attend (in-person or virtually)
is encouraged to complete the registration form.

3. Working Groups
3.1 Update from Jack Mackerel Working Group

3. Martin Pastoors (EU) gave an overview of progress in the Jack Mackerel Working Group:

a. JIM workshop held — a successful workshop giving people hands-on experience with running the
model. A full report available of the workshop is available on Teams and will be circulated shortly,
which describes main issues discussed.

Peru noted that one of the main conclusions of the workshop was that there was a
lack of documentation of the model. They volunteered to do some work in this area,
particularly including additional documentation regarding functions, assumptions,
and simulation testing. They suggest that this work be targeted for SC11 but will be
shared gradually as it is developed to get feedback. This offer was gratefully accepted,
and the meeting thanked Peru for this suggestion. Peru invited other Members to
collaborate on these efforts.

b. The JM Benchmark Workshop is being planned — letter G77-2022 was circulated with an invitation
to the meeting.

The host of the Benchmark workshop, Jim lanelli, reported that he had reached out to
potential experts (local where possible) to see if they were available to come to the
meeting. He had positive responses from three: Maite Pons, Dan Ovando, Ricky
Amaroso, and so he is nominating them as potential experts for the Benchmark
process. Feedback is requested from Members by email; if there is no response he will
go ahead and organise for their participation.

Martin Pastoors noted that there is an important task of data organisation before the
JM Benchmark Workshop.

Martin also noted that a request for contributions was circulated along with letter
G77-2022 and that responses on whether delegations are intending to send a
contribution would be appreciated within a week from this meeting
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The 2022 stock assessment is in planning phase — Martin Pastoors will draft a set of
actions before the end of the week.

Martin Pastoors noted letter G72-2020 on Compatibility of National Measures from
Peru and it was clarified that this will be handled as part of SC10 rather than as part
of the Jack Mackerel Working Group.

3.2 Update from the Deepwater Working Group

4. Deepwater work is being progressed within New Zealand’s South Pacific Working Group (SPACWG). Their
most recent meeting was held on 31 May and was well attended; SPRFMO representatives are invited to
attend if they wish. Fabrice Stephenson (New Zealand) made a short presentation on proposed New
Zealand SC10 papers and the work that is ongoing, including orange roughy stock assessment, VME work,
and investigating catchability of benthic bycatch (which will be funded by a voluntary contribution from
Australia). Their next session is scheduled for 29 June.

5.  The SPRFMO Deepwater Working Group is likely to meet in early September.
3.3 Update from Squid working group

6. Gang Li, Chair of the Squid Working Group, updated the meeting on progress in this working group. The
first session of the Squid Working Group Effort Workshop was held on 10/11 June

a. Four Members (China, Korea, Chinese Taipei, and Chile) made presentations on their squid
fisheries and described how they measure effort and provided suggestions as to how effort
should be measured for the purpose of CPUE analyses.

b. The working group agreed to continue these discussions during the second session in
September, particularly regarding how effort might be measured for the purpose of
management. The working group will discuss different options at the next workshop session,
and make recommendations to the SC.

7. The Squid Genetics Workshop is coming up on 18/19 September. Members should be exchanging samples
where these have been agreed so that analyses can progress, and results be made available to the
workshop.

a. It was clarified that Members should now be working bilaterally by email to organise exchange
of samples, based on information provided in the sample exchange template circulated earlier.
Unfortunately, China’s samples have been inaccessible due to COVID restrictions, but should
become available soon.

b. There was a question about which Members will be able to provide Mitochondrial DNA data
for the workshop. Members were reminded that mtDNA data needs to be uploaded to the
genetic database about a month before the squid workshop from which Peru will use this
information to prepare the unique report (statistical summary of the data) with China providing
support, to give information about genetic diversity of squid across the area.

8. It was also noted that Chile have provided a new draft squid profile for the website—which will be circulated
for comment and possibly considered at one of the upcoming Squid workshops.

9. The Squid Stock Assessment Workshop has its first session 21/22 July. The Secretariat has provided publicly
available data on squid catch and effort which is available on Teams. It is hoped that Members will be using
the data provided to progress some modelling work to discuss at this meeting.

3.4 Update from Habitat Monitoring Working Group
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Aquiles Sepulveda, co-chair of the Habitat Monitoring Working Group, updated participants on progress in
the Habitat Monitoring Working Group.

a. Since the last meeting, the second Habitat Monitoring Workshop was held (18/19 May) to
organise classification of acoustic data on board commercial fishing vessels, in order to identify
the potential to collect data. A report from this meeting was circulated in letter G65-2022 and
can found on Teams.

b. The third Habitat Monitoring Workshop, which will be a joint workshop of two subgroups, is
coming up on 22/23 June 2022. Members should be working on the analysis of the sample
acoustics data provided by Peru, so that different analysis methods can be compared. A link to
the data repository can be accessed from within Teams (see ‘Link to shared data tab’ at the top
of the page next to ‘Posts’ and ‘Files’).

3.5 Update from Species Composition (alfonsino) Task Group

A letter was circulated by the Secretariat to all Members (G58-2022), requesting participation in this task
group. A task group has been formed thanks to volunteers from 3 delegations.

The Secretariat has sent letters to each delegation with data relevant to these analyses, to request their
consent for this purpose. Several Members have replied positively. Members have until 24 June to reply,
approving consent to use their data for these analyses.

Aurora Guerrero (Chile) noted that they would like to participate with this group, with Aquiles Sepulveda
representing them. Chile will respond about the provision of data.

Terms of reference have been drafted based on Commission instructions and have been circulated to
Members along with the request to release their data.

SPRFMO Chairs (COMM/CTC and SC) have also requested the Secretariat to produce an SC paper on the
scope of CMM 13-2021 (Exploratory Fisheries). They wish to better understand the various targets and
bycatch levels across all SPRFMO fisheries.

3.6 Update from Connectivity Task Group

Giovanna Sotil (Peru) was thanked for initiating the work of this task group by sending draft Terms of
Reference. The ambitious scope of the multi-year project was noted.

The Secretariat circulated letter G70-2022 asking for individuals interested in being involved with this task
group to respond by 10 June. The delegations of Peru and Chile have identified several participants.

Giovanna Sotil provided a presentation on the background to this work and outlined a general path forward.
At SC9, papers SC9-JM04 from Chile and SC9-JIMO08 from Peru discussed genetic studies on jack mackerel,
and it was proposed that the delegations work together on a multi-disciplinary analysis for the holistic
interpretation of the jack mackerel genetic structure.

There was a question about whether this overlapped with work in the Jack Mackerel or the Habitat
Monitoring Working Group, and whether too many different groups would diffuse the energy of the SC.

Martin Pastoors (Chair of the Jack Mackerel Working Group) offered to help out with the first meeting but
his existing workload prevents him from taking on the responsibility of chairing this task group in the longer
term. He suggested a co-chairing arrangement between Peru and Chile.

Chile noted their interest in being involved and suggested Sebastian Vasquez as a co-chair.
The date for the first meeting will be decided by email but is likely to be early September 2022.
3.7 Update from Korea on preparations for SC10
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Eunjung Kim (Korea) gave an update on preparations for SC10.

The Korean government have lifted quarantine requirements for all visitors and the Incheon International
Airport became free from flight restrictions on 15 June 2022. Hopefully other COVID restrictions will be
lifted before the SC10 meeting.

SC10 was originally planned as a fully in-person 7-day meeting from 26 September (Mon) to 2 October
(Sun). Korea suggested shortening the meeting to 5 days, from 26 September (Mon) to 30 September (Fri),
since the meeting is hybrid and much of the material will be covered intersessionally in advance of the
meeting.

Member comment on this suggestion was invited, and there were no objections in the meeting. The Chair
noted that if no objections are received within 2 days, he will take that as a decision to accept the proposal
for the shorter format.

Korea proposed to offer a short night tour in Seoul, if participants are interested and it does not disturb the
meeting schedule.

The Secretariat reminded the Scientific Committee that the SC10 draft provisional Agenda along with the
invitation will be circulated on the 28 June (and that after that time Members will have until 23 July to
request additional items).

4, Action items

Action points:

a. Next SC web meeting is tentatively scheduled for 12/13 July

b. Invitations and draft Agenda for SC10 to be circulated on 28 June
Any objections to proposal to shorten SC10 to 5 days should be brought to the attention of the
Chair no later than 17 June

d. Objections to any of the proposed experts for the Benchmark workshop should be emailed to the
Chair no later than 17 June

e. Martin Pastoors to continue planning this year’s jack mackerel stock assessment and circulate a
plan shortly

f.  Members planning to make contributions to the upcoming JM Benchmark Workshop to reply to
letter G77-2022 within the week.
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6. ANNEX 2. Agenda Items

* Also, Secretariat remind the SC that the Draft provisional Agenda (and Invitation) will come out
on the 28 June (Members will have until 23 July to request additional items).

1. OPENING OF THE MEETING

a. Confirmation of discussion topics

b. Report back on Action points from last meeting

2. WORKSHOPS AND WEB MEETINGS
a. Report back from Jack mackerel workshop on methods training (virtual, June 7-9)

b. Jack mackerel Benchmark (July 4-8; Seattle / hybrid)

3. WORKING GROUPS (to include any other items that should be informed to the SC)
a. Update from Jack mackerel working group
b. Update from Deepwater working group
c. Update from Squid working group
d. Update from Habitat Monitoring working group
e. Update from Alfonsino task group
f.  Update from Connectivity task group

g. Update from Korea on preparations for SC10

4. ACTION POINTS
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SPREMO

South Pacific Regional Fisheries Management Organisation

Report of the Fourth 2022 SC Web Meeting
12/13 July 2022

1. Opening of the meeting

The SC Chairperson (Jim lanelli) welcomed all participants. The meeting was attended by 34 participants
(Annex 1). Agenda (Annex 2) and topics were agreed as below.

The group received a report on responses to action points from the previous meeting:

a. Next SC web meeting is tentatively scheduled for 12/13 July - now

b. Invitations and draft Agenda for SC10 to be circulated on 28 June — done, letter G89-2022
(29 June)

c. Any objections to proposal to shorten SC10 to 5 days should be brought to the attention
of the Chair no later than 17 June — none received

d. Objectionsto any of the proposed experts for the Benchmark workshop should be emailed
to the Chair no later than 17 June — none received, all 3 experts contracted

e. Martin Pastoors to continue planning this year’s jack mackerel stock assessment and
circulate a plan shortly- done, letter G82-2022

f.  Members planning to make contributions to the upcoming JM Benchmark Workshop to
reply to letter G77-2022 within the week — submissions considered at Benchmark
Workshop

2. Workshops and Web meetings

Martin Pastoors (EU) gave a report back from the Jack Mackerel Benchmark Workshop (4-8 July,
Seattle/hybrid) which was attended by 52 participants, including 14 in person in Seattle and 38 remotely
via Teams.

A number of significant achievements were made at the workshop including in particular applying the new
Chilean age estimates, which affected the age compositions and weight-at-age as well as biological
parameters such as natural mortality, maturity and “stock” weights.

The Draft report from the meeting will be finalized and sent out to Benchmark participants (around the 14
July 2022). Comments by participants will be requested by 22 July 2022, so that the report can be finalized
(mid-August 2022). This will be used to generate recommendations for SC10 on assessment and advice
approach.

3. Working Groups
3.1 Update from Jack Mackerel Working Group

Martin Pastoors (EU) gave an overview of progress in the Jack Mackerel Working Group. Planning for the
2022 Stock assessment was initiated in a letter sent 20 June 2022 (G82-2022) and an update meeting is
scheduled for 13 September.

Martin Pastoors (EU) noted that age harmonization is an important topic to address, starting with a
comparison of age-length keys from different member countries. Craig Loveridge (Secretariat) highlighted
that there is an EU grant opportunity that may eb able to provide support for an otolith exchange. It was
agreed that the details of the otolith exchange should be formalized to facilitate the process.

PO Box 3797, Wellington 6140, New Zealand
P: +64 4 499 9893 — E: secretariat@sprfmo.int - www.sprfmo.int
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Members with jack mackerel fishing in 2021 were asked to please prepare and submit Age Length Key
template data by 26 July with final datasets required by 26 August.

3.2 Update from the Deepwater Working Group

A contract has been signed with Fisheries New Zealand for Catchability Research as specified in the SC Work
Plan (partially funded by Australia’s voluntary contribution).

Deepwater work is currently being progressed within New Zealand’s South Pacific Working Group
(SPACWG), and the SC Deepwater Working Group is planning to meet in early September to review the
main topics, and prepare advice for the SC:

o 5 September — Orange roughy stock assessment
e 12 September — VME distribution modelling and related work
e 15 September — Catchability research

3.3 Update from Squid working group

Gang Li, Chair of the Squid Working Group, updated the meeting on progress in this working group. The
first session of the Squid Working Group Stock assessment workshop is coming up on 21 July and will
include presentations and consideration of a variety of stock assessment models using available data and
consideration of the type of data required for different models.

Ignacio Paya (CHL) indicated they are planning to explore a production model (SPiCT) for the assessment
workshop.

A new draft of the jumbo flying squid species profile (GIS) was circulated for feedback (Ref: G91-2022).
3.4 Update from Habitat Monitoring Working Group

Mariano Gutierrez, co-chair of the Habitat Monitoring Working Group, updated participants on progress in
the Habitat Monitoring Working Group.

The joint workshop of the two subgroups of specialists (the Subgroup of the Analysis of Assessment
Methods and the Subgroup to organise the classification of fishing fleets) was held on 22/23 June 2022.
The results of different (geo)statistical assessment methods were discussed, and results suggested that
zooplankton abundance and the depth of oxycline to be used as proxies of fish abundance. The ICES
metadata convention was described, and it was agreed to draft the corresponding files for the data that is
already available.

Aquiles Sepulveda (CHL) updated the SC on the state of coordination for the Habitat Monitoring Symposium
planned for January 2023.

3.5 Update from Species Composition (alfonsino) Task Group

Members with relevant data required for the analysis requested by the Commission were asked for
permission to use it. Positive responses have been received from 3 (out of 8) relevant Members. A meeting
has been set up for 14/15 July to discuss methodologies and develop a work plan.

3.6 Update from Connectivity Task Group
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Giovanna Sotil (Peru) updated the SC on progress with the Connectivity Task Group. A letter G95-2022 (4
July 2022) was sent inviting interested parties to a meeting planned for 7/8 September to discuss Terms of
Reference and a workplan. Additional Members are warmly invited to join the group. The first session is to
be chaired by Martin Pastoors, chairs for further meetings to be decided.

The possibility of paying for someone to Chair this group was raised, noting the EU grant could potentially
support this, if necessary.

Martin Pastoors (EU) reminded the SC of the objective of this task group: develop a comprehensive research
plan to improve the understanding of origin and admixture of populations or subpopulations of Jack
mackerel in the Southern Pacific, and therefore recommended that a task group on CIM connectivity be
formed to develop and carry out a research plan.

3.7 Update from Korea on preparations for SC10

The invitation letter and draft agenda were sent out in letter G89-2022 (29 June 2022). Any additional items
for the agenda are requested to the Secretariat by 23 July 2022.

Eunjung Kim (Korea) gave an update on preparations for SC10. The venue at the Intercontinental COEX
Seoul has been decided, and Members are requested to give approximate numbers of participants in their
delegations by 5 August for planning purposes.

4. Action items
Action points:
a. Next meeting 2/3 August; meeting invite to be sent as soon as possible
b. Estimates of numbers of participants going to Seoul — by 5 August
c. Members with jack mackerel fishing in 2021 please provide age-length key data by 26 July

d. The Secretariat to craft a document outlining guidelines for SPRFMO Working groups and circulate
for Member feedback

e. Additional items for SC10 agenda to Secretariat by 23 July

27
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6. ANNEX 2. Agenda Items

1. OPENING OF THE MEETING

a.

b.

Confirmation of discussion topics

Report back on Action points from last meeting

2. WORKSHOPS AND WEB MEETINGS

a.

Report back from Jack mackerel Benchmark (July 4-8; Seattle / hybrid)

3. WORKING GROUPS (to include any other items that should be informed to the SC)

a. Update from Jack mackerel working group

b. Update from Deepwater working group

c. Update from Squid working group

d. Update from Habitat Monitoring working group
e. Update from Alfonsino task group

f.  Update from Connectivity task group

g. Update from Korea on preparations for SC10

4. ACTION POINTS
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SPREMO

South Pacific Regional Fisheries Management Organisation

Report of the Fifth 2022 SC Web Meeting
16/17 August 2022

1. Opening of the meeting

The SC Chairperson (Jim lanelli) welcomed all participants from his temporary location in Sitka, Alaska. The
meeting was attended by 50 participants (Annex 1). Agenda (Annex 2) and topics were agreed as below.

The group received a report on responses to action points from the previous meeting:

a.

Next meeting 2/3 August; meeting invite to be sent as soon as possible - Meeting rescheduled to
16/17 August

Estimates of numbers of participants going to Seoul received from almost all Members
Members with jack mackerel fishing in 2021— some Members still need to submit their data
Guidelines for SPRFMO groups - to be presented at SC10

Additional items for SC10 agenda — Ecuador requested to discuss their transhipment proposal, and
CPPS requested time in the SC10 agenda.

The Secretariat reported that they had met with CPPS (Permanent Commission for the South Pacific) and
CPPS had noted that they were keen to operationalize the MOU with SPRFMO and develop stronger
scientific collaborations on issues around sharks, biodiversity, and habitat monitoring etc. They will be
preparing a work plan proposal for SC10 but requested time in this meeting to briefly present these ideas
to the group.

2. Working Groups

2.1 Update from Jack Mackerel Working Group

Martin Pastoors, Chair of the Jack Mackerel Working Group, gave an overview of progress:

a.

b.

The Benchmark Report has been finalized and posted to the website

Age Length Key template data (due 26 July) has so far been received only from Chile and EU and
has not yet been received from Russia, Peru or Ecuador. Peru reported that they are reviewing
their data and will be sending it next week. Ecuador was asked whether they would be providing
data, and asked whether they could provide ALK data for 2021 from inside the zone. Niels will email
Ecuador to clarify the request. Korea and China noted that they did not fish, so will not be
submitting data.

All the offshore fleet CPUE data came in on time and have been passed to Martin Pastoors for
analysis. Martin presented GAM model indices of the offshore fleet CPUE showing the effect of the
assumed correction for “effort creep” (agreed at the Benchmark) to be input into the assessment.

The Ageing Harmonisation (otolith exchange) initiative, discussed at the previous meeting and at
SC9, was raised, and Francisco Cerna from Chile was identified as being in charge of the Chilean
project. He has already received some otoliths from New Zealand and is planning to collect more
otoliths and analyse them. An in-person meeting to read otoliths is also planned. Chile was asked

to include otolith readers from other Members in this work.

PO Box 3797, Wellington 6140, New Zealand
P: +64 4 499 9893 — E: secretariat@sprfmo.int - www.sprfmo.int
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Finally, Martin Pastoors reminded Members that final datasets are due on the 26 August and that the
Connectivity group is planning to meet on 7/8 September and the Jack Mackerel Working Group will meet
on 13/14 September to review new sources of data and information for the jack mackerel stock assessment.

2.2 Update from the Deepwater Working Group

Deepwater work is being progressed within New Zealand’s South Pacific Working Group (SPACWG). Their
most recent meeting was held on 27 July. Their next session is scheduled for 17 August.

The SPRFMO Deepwater Working Group is Deepwater Group planning to meet in September:
a. 5 September — Orange Roughy stock assessment
b. 12 September —VME distribution modelling and related work
c. 15 September — Catchability research.

2.3 Update from Squid working group

Gang Li, Chair of the Squid Working Group, updated the meeting on progress in this working group. The
first session of the Squid Effort workshop was held on 10/11 June. This included discussion of how effort is
measured by different Members and a presentation by Tiffany Vidal regarding Secretariat held squid catch
and effort data as requested by the SC Chair. Building on this, the first two sessions of the Squid Working
Group Stock Assessment workshop were held 21/22 July and 11/12 August and included presentations of
modelling incorporating the common dataset presented at the Effort Workshop. The Stock Assessment
Workshops included:

a. Presentations and discussions of stock assessment models using available data (three models, all
based on Production Models are currently under development)

b. Presentations on biological considerations for a squid stock assessment (the possibility of multiple
stocks)

c. Simulation study of observer coverage rates
The Scientific Committee was reminded of the three upcoming meetings:
a. Final session of Squid Effort 1/2 September
b. Final session of Squid Stock Assessment 8/9 September
c. Squid Genetics 20/21 September

With regard to the planned squid sample exchange, it was noted that Korea and Chile had agreed to
exchange samples, but the exchange has not yet happened, with questions about whether DNA samples or
tissue samples should be exchanged. China has been unable to access the samples held in Shanghai
University, because of Covid restrictions.

With regard to the new draft GIS Species profile, Members were reminded to consider the draft so that it
can be accepted as a new species profile and loaded to the SPRFMO website. Peru noted that they are
currently reviewing the species profile, particularly with regard to genetics.

The Chair of the Squid Working Group was asked whether he wished to comment on possible
recommendations that might come from the Squid Working Group to the Scientific Committee this year.
Gang suggested that there is likely to be a recommendation that the current required level of Observer
Coverage is acceptable (in answer to the question from the Commission), and that he hopes that it will also
be possible to give some stock assessment advice to the Scientific Committee. He noted that the main
problem is catch effort and biological data, as it seems that data is needed from coastal states in order to
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develop a fully regional model (noting that Chile have developed a CPUE index). Gang suggests that the
collaborative data sharing agreements associated with the jack mackerel stock assessment may be a useful
model for squid. Effort limitation will be discussed at the second session of the Effort workshop, perhaps
using last year’s recommendation as a basis for a new recommendation to the SC.

2.4 Update from Habitat Monitoring Working Group

Aquiles Sepulveda (Chile) and Mariano Gutierrez (Peru), co-chairs of the Habitat Monitoring Working
Group, updated participants on progress in the Habitat Monitoring Working Group. The next meeting will
be 14 September 2022 to discuss pre-SC presentations and agree on advice to the SC from the HMWG and
to have a discussion about the Symposium.

The co-chairs shared a link to a website for the Habitat Monitoring Symposium, now planned for 20-24
March 2023.They invited wider inclusion on the Steering Committee as well as input on session topics and
speakers. They will be inviting speakers for the six sessions planned for the symposium and will be expecting
to reimburse them for travel and per diem. They will be therefore, be asking for sponsorship, and are hoping
for support from industry from the area in the Concepcién area. There will be more discussion at SC10,
including about the budget.

The link will be made available on the SPRFMO website when it is ready, and the Secretariat was requested
to provide editorial assistance (e.g., remove any typos).

Mariano Gutierrez (Peru) summarised progress in the HMWG so far this year. He noted that data had been
made available for trying different techniques of analysing acoustics data, and progress had also been made
on categorising vessels and on recording metadata. Papers expected for SC10 will be considered at the
HMWG workshop on September 14, including papers from a workshop in Peru in late July.

2.5 Update from Species Composition (alfonsino) Task Group

Niels Hintzen (EU) gave an update on work in the Species Composition (alfonsino) Task Group. All eight
relevant Members have now approved use of their data, and the Secretariat has released the data for
analysis. There are about 40,000 records on where the fishing took place and what species were caught
and the analysis team is currently doing the number crunching and will meet shortly to discuss results. Niels
reported that it is looking promising that they will be able to come up with useful summaries of what species
were caught and where, as requested by the Commission.

2.6 Update from Connectivity Task Group

The first meeting of this group is planned for 7/8 September to discuss the Terms of Reference and the
workplan.

3. Update on preparations for SC10
Annual Reports:

The meeting was reminded that papers (including Annual Reports) are due at the Secretariat 26 August and
it was emphasised that it is important that Annual Reports are on time, so that other Members have time
to raise any questions by email and these can be resolved before SC10 begins.

Development of the report:

a. Member volunteers were requested to act as rapporteurs, and to support the Chairs in writing
content for the Report during the meeting.
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b. The meeting agreed that it would be best if report adoption could occur within the meeting as
much as possible (apart from editorial adjustments and any separate technical reports such as for
jack mackerel). A briefing session to offer guidance on rapporteuring was suggested.

c. Everyone providing papers to SC10 was asked to provide a short summary paragraph of their paper
to be copied into the SC10 Report.

Eunjung Kim (Korea) gave an update on Korea’s preparations for SC10, including the hotel registration form
and alternative hotels. The meeting asked that the hotel registration form be sent to everyone who has
already registered.

The technical arrangements for the virtual meeting were presented, which include table microphones for
all participants as well as multiple cameras so that virtual attendees can see what they need.

There will be two social events —a welcome function on the 26 September and a night tour in the middle
of the meeting, maybe 28 September.

Noted that the number of Covid cases in Korea is currently increasing. There will be preventative measures
in place, including a kit to be distributed to participants, with facemasks and test kits etc. It is planned that
face masks will be worn during the meeting.

Dr Tiffany Vidal (Data Manager) gave an update on planning for SC10. She asked that Members email lists
of papers that are going to be presented to the Secretariat.

Dr Vidal presented the Draft schedule and noted that it was intended to optimise for the time zones of
people who might be coming in online to particular sessions. Some suggestions were made, including
addressing the SC workplan at the end of the meeting, once decisions on future plans had been made, and
also spreading the jack mackerel sessions over more days, in case there are further issues to be addressed
coming out of the JM discussion on Wednesday.

4. Action items
Action points:
a. Jack mackerel data submissions (ALK template) due 26 August
b. Secretariat to provide editorial assistance on HMWG Symposium website
c. Al SC10 papers (including Annual Reports) due 26 August
d. Member volunteers for rapporteuring requested

e. Next SC web meeting to be moved later and is planned to be a short meeting focussed on SC10,
logistical issues about getting into Korea, writing the report.
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6. Annex 2: SPRFMO SC 5th Web Meeting

OPENING OF THE MEETING

e Confirmation of discussion topics
e Report back on Action points from last meeting

WORKING GROUPS (to include any other items that should be informed to the SC)

e Update from Jack mackerel working group

Update from Deepwater working group
e Update from Squid working group
e Update from Habitat Monitoring working group
e Update from Alfonsino task group
e Update from Connectivity task group
e Update on preparations for SC10
ACTION POINTS
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SPREMO

South Pacific Regional Fisheries Management Organisation

Report Of the Sixth 2022 SC Web Meeting
15/16 September 2022

1. Introductions

The SC Chairperson (Jim lanelli) welcomed all participants. The meeting was attended by 35 participants
(Annex 1).

Agenda (Annex 2) and topics were agreed as below.

Jim lanelli noted the large number of SC intersessional meetings there have been this year and reminded
members of the Scientific Committee about the meetings list which contains links to all of the reports of
these web meetings. He also gave an introduction to the file structure of the SC10 Team that will be used
for all document workings at SC10.

2. Update on Logistical Arrangements for SC10

The Secretariat updated the meeting on logistical arrangements for SC10. Dr Tiffany Vidal (Data Manager)
reminded Members to please register for SC10 if they haven’t already (by 20" September) so they can be
set up on Teams. Microsoft Teams access will be revoked after this date for people not registered and
accredited to attend SC10.

At this point the Secretariat is arranging for names of SC10 delegates to be updated in Teams, to include
delegation prefix; alternatively, instructions will be given on how delegates can do this themselves.

Delegates should contact the Secretariat if they desire assistance testing their access to the Teams site.

Members of the Scientific Committee were reminded of general SC10 information provided in the
Secretariat’s letter G135-2022 dated 13 September.

Dr Vidal also reminded Members that a request had been made for volunteer rapporteurs, but no
responses have been received, so she reiterated the need for people to record the discussion and help with
report writing at the SC10 meeting.

The Secretariat will prepare a skeleton report ahead of the meeting, populating it with summaries of the
papers (including Annual Reports) as they are submitted.

Dr Jim lanelli indicated his intent that each day of the SC10 meeting the latest compiled draft version of the
report be circulated for members of the SC to edit and comment on, along with a PDF copy showing recent
tracked changes. A new folder within the SC10 General channel in Teams (REPORT) and containing folders
(e.g. Day 1) was created, where these versions will be stored.

Questions for Annual Reports should be sent through to the Secretariat, who will distribute them and put
the questions and the answers into the skeleton draft of the Report.

Dr Jim lanelli drew the attention of the meeting to the SC10 documents, which are available on the website,
and in the General folder on Teams, where the whole set can be downloaded. Alternatively, the Teams site
can be accessed as a Sharepoint site, so the files can be viewed as if they had been downloaded. Papers
are also available in the appropriate Working Group channels.

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/
https://southpacificrfmo.sharepoint.com/:x:/r/sites/SPRFMOSC10/Shared%20Documents/General/2022%20Meeting%20list.xlsx?d=w85e0bf0d798048ce91652b46ae33f061&csf=1&web=1&e=h57QcI
https://southpacificrfmo.sharepoint.com/:b:/r/sites/SPRFMOSC10/Shared%20Documents/Preparatory%20web%20meetings/2022%20SC%20Web%20Meeting%206/G135-2022%20General%20Information%202%20related%20to%20the%2010th%20SPRFMO%20SC%20Annual%20Meeting%20(SC10).pdf?csf=1&web=1&e=oKe3xf
https://southpacificrfmo.sharepoint.com/:f:/r/sites/SPRFMOSC10/Shared%20Documents/General/REPORT?csf=1&web=1&e=XV8Uyv
https://southpacificrfmo.sharepoint.com/:f:/r/sites/SPRFMOSC10/Shared%20Documents/General/REPORT/Day%201?csf=1&web=1&e=bWeeNP

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

% SC10-Doc06_revl
Q Intersessional SC web meetings

The SC10 schedule is available at SC10-Doc04, and it was suggested that it might be useful to have a version
of the schedule (or ical invitations) to make it easy for people coming in virtually to know when the specific
session they want to attend will begin in their timezone.

It was requested that sessions be recorded, and made available on Teams if possible, to allow people who
were unable to attend a session virtually, to catch up. A recording of the final meeting of the Habitat
Monitoring Working Group, held on 14/15 September, is available on Teams.

Chile asked that time be made available for a presentation on their paper SC10-Doc30 regarding the
importance of the Salas y Gdmez and Nazca ridges —this will be considered after the web meeting.

3. Travel arrangements for Korea

Dr Eunjung Kim (Korea) gave a presentation on last minute travel arrangements for those travelling to Seoul
to attend SC10 in person.

Foreign visitors who do not require visas must obtain a K-ETA (Korea Electronic Travel Authorisation) at
least 5 days before entering Korea. Delegates with passports that do require visas should contact the
Secretariat and Dr Kim if they have any trouble applying to a visa.

There was some discussion about the kind of photo required by the K-ETA system. It was clarified that the
image must be no more than 100 KB and 700*700 pixels. If you find it difficult to resize the photos, you can
install the mobile application (K-ETA) to take the pictures. Then, the photos will be resized automatically
and uploaded instantly.

The Q-code is a Korean quarantine information pre-entry system, which is separate from the K-ETA. It is
highly recommended that you complete this form before departure, because it will make immigration much
faster upon your arrival as you will get your own QR code to scan for entry into Korea.

The PCR test before entering Korea requirement has been abolished from mid-September. However, the
PCR test at the airport is still required. There is a fee for the test. You will have to wait at your hotel for up
to six hours until you receive a negative result from this test.

Note that some airlines are requiring evidence of a PCR test before flight, this is in addition to the Korean
government requirements. It is therefore suggested that you travel with proof of a negative PCR test.

In Korea, masks should be worn indoors, and will be worn during the meeting, except when consuming
foods. Masks are not mandatory for outside activities. Masks will be provided as part of the SC10 welcome
pack.

There is no regular schedule for changes to COVID-19 regulations in Korea, and they are changing relatively
quickly, so it is possible that these requirements might change again before the meeting.

Delegates attending the meeting are invited to come on the first day to the Vivace room on the basement
level of the Intercontinental Seoul Coex.

There is a survey with travel details to facilitate Korean delegation support upon arrival and social events
arrangements. This survey is due 20 September and can be found in the G135-2022 letter and on the SC10
webpage of the SPRFMO website.

Ecuador requested a list of who will be physically attending the meeting. A preliminary list of participants
will be produced in advance of the meeting.

Craig Loveridge (Executive Secretary) and Dr Tiffany Vidal (Data Manager) from the Secretariat will be
available in Seoul if anyone needs any assistance before the meeting.
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4. Final wrap up from Working Groups

Chairpersons of Working Group who were present at the meeting were invited to give final summaries from
the last meetings of their Working Groups (note that the Squid Working Group and the Deepwater Working
Group each have one meeting to be held).

Jack Mackerel — Martin Pastoors, chairperson of the Jack Mackerel Working Group announced that work
was progressing well after the final meeting of the WG held on 13/14 September, and all data was available
for preliminary runs to begin. The IMWG meeting also discussed progress on the Jack Mackerel
Connectivity Task group and with age harmonisation. There is an invitation for an ageing workshop in the
second half of October by Chilean scientists that will be made available to the Members during the SC10
meeting.

Habitat Monitoring — the last intersessional web meeting of this year was held on 14/15 September and a
draft report is already available and will be circulated shortly. The HMWG made good progress this year,
achieved all objectives, and have updated the workplan for 2023. It was noted that the USA are working
through an additional voluntary contribution towards the planned March 2023 Habitat Monitoring
Symposium.

5. Action points:

e More Member to volunteer as rapporteurs for SC10.

e Summary paragraphs for all papers, including Annual Reports, to be submitted to the
Secretariat and copied into the draft SC10 report before the SC10 meeting

e Annual Reports questions and answers to be coordinated by the Secretariat, and copied into
the draft SC10 report before the SC10 meeting

e Delegations invited to become familiar with the Teams layout, and how to access documents

e These items to be publicised in a final pre-SC10 letter

e An appropriate place in the schedule for SC10-Doc30 to be considered.
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7. ANNEX 2. Agenda Items

1. OPENING OF THE MEETING
a. Confirmation of discussion topics
b. Report back on Action points from last meeting

1. PREPARATIONS FOR SC10
a. Update from Secretariat

b. Plans for SC10 meeting report (Annual Reports, summary paragraphs, rapporteuring,
report writing etc)
c. Travel arrangements for those going to Korea

2. ACTION POINTS
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SPREMO

South Pacific Regional Fisheries Management Organisation

Report of the First 2022 Habitat Monitoring Workshop
First Workshop of the Sub-group of Analysis of Assessment Methods (SGAM) 2022

27/28 April 2022

1. Introductions

The HMWG Co-Chairperson (Dr Mariano Gutiérrez) welcomed all attendees, who were asked to introduce
themselves. The meeting was attended by 15 participants. A list of participants is provided in Annex 1.

Agenda (Annex 2) and topics were agreed as below.

The Terms of Reference of the Sub-group of Analysis of Assessment Methods (SGAM) was reviewed and
agreed.

Mariano Gutiérrez was unanimously elected as Chair of the SGAM and thanked for his work so far.
2. Theory of acoustic survey design (random versus systematic)

Dr Gutiérrez summarised the theory of acoustic survey design, both random and systematic surveys.

Because fish in the ocean are distributed in a discontinuous way, a sampling strategy is required to use
acoustic data to obtain unbiased quantitative estimates of the biomass. There are a variety of different
types of sampling designs that can be employed, based on prior knowledge about the distribution of the
species. However, it can be difficult to choose the most appropriate design, especially for a wide-ranging
species such as Chilean jack mackerel. There may be spatial autocorrelation in the data, which has to be
taken into account, to avoid bias and minimise variance. Simulations can be used to measure the effect of
increasing autocorrelation in the distribution of fish, if the distribution pattern of the species is well known.

A variety of different kinds of stratification approaches can be used to stratify the data to reduce the
variance. The areas with higher biomass tend also to have higher variance. To minimise the variance, more
sampling effort should be allocated in areas with higher biomass.

In reality, fishing trips are likely to be systematic searches, although once in the fishing grounds the vessels
perform random walks across the area. But this can generate considerable bias in the estimation of fish
abundance if the same fish schools are detected more than once. So, the question is: what can be done to
generate trustworthy results for the Scientific Committee?

For a full understanding of the distribution of jack mackerel, perhaps we should also be taking into account
the distribution of plankton or chlorophyll as well as the distribution of Chilean jack mackerel. jack mackerel
probably distribute around some kind of ocean structures such as anticyclonic eddies which tend to
concentrate zooplankton while cyclonic eddies cause a divergent dynamic.

There was some discussion about the modes of targeting jack mackerel, that is the strategies (such as using
independent sea surface temperature data) that fishers might use to target fish. However, data over a
number of years suggest that the areas for the best distribution of adult Chilean jack mackerel, never seem
to be the same from year to year, at least in Peru, so a single strategy is not obvious. It is also interesting to
compare whether the targeting is different in different areas, such as between coastal and offshore areas.

PO Box 3797, Wellington 6140, New Zealand
P: +64 4 499 9893 — E: secretariat@sprfmo.int - www.sprfmo.int
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There is evidence of fish avoidance of vessels, so that skippers prefer to use the omnidirectional sonar
instead of downward-facing echosounders. Details were shown on a case study made of data collected
during 2011 in Peru, where just 18.9% of fishing sets were made in areas where acoustic detections of
Chilean jack mackerel were obtained. Also, in Chile fishers prefer to find the fish with sonar, because when
they go over the school, the echosounder is less useful because of the problem of fish avoidance. This issue
of fish avoidance is well documented in other fisheries.

It was noted that if a vessel is in an area of high abundance, they will collect lots of data, so if you end up
taking the average value across a large area, this may introduce a bias by overestimation.

It was agreed that while the focus is on acoustics in this workshop, it is also necessary to consider the
biological or sampling data, to verify that the fish seen in the acoustics data is actually jack mackerel.
Especially if you want to go beyond assessing jack mackerel distributions to plankton and other species, so
that the marks of the different species can be distinguished.

The meeting discussed differences between fishing for anchoveta and fishing for jack mackerel, as in some
areas the two fisheries are closely associated. It was suggested that one difference is that jack mackerel
fish schools are well separated, whereas anchoveta schools are very tightly packed, which reduces the
problem of fish avoidance. The anchoveta cannot avoid the nets by moving to a different area (as they
would just join a different school). So, the problem of fish avoidance may be greater for jack mackerel
fishing.

3. CJM acoustic abundance as calculated by fishing vessels in Peru

Dr Gutierrez described how acoustic abundance is currently calculated using data collected by fishing
vessels in Peru. He noted that vessels are collecting sea surface temperature, fish lengths, and catch-per-
unit-effort (CPUE) as well as acoustics data. Geostatistical analysis is used to determine an appropriate scale
at which the acoustic signal is averaged (in this case squares of 6 by 6 nautical miles). A target strength
formula, based on the lengths of the fish and a length-weight relationship, is then used to estimate the
biomass in each of these squares.

If you map where the fish were caught relative to the sea surface temperature of the water (or other
variables), we see that the location of the adult jack mackerel changes from year to year, so it is very difficult
to predict where and when to perform a dedicated survey on Chilean jack mackerel. Possibly the gradient
of chlorophyll is an important variable, as high densities are often found near low (but not zero) densities
of chlorophyll. It is hard at this time to design a synoptic survey that would survey the distribution of the
fish in the future, though it is a possibility for the coming years.

The fishing trips also may catch species other than jack mackerel, such as tuna, squid, and myctophids.
These species have different echosounder signatures, which need to be considered in order to confidently
characterise the different acoustic patterns.

Another complicating factor is that (as discussed earlier) vessels often set fishing gear even without fishing
echosounder detections (and vice versa). Only 18.9% of cases had both echosounder detections and catch
of fish during 2011 in Peru. This suggests that it might be necessary to develop methods that analyse data
from omnidirectional sonars rather than working purely with downward facing echosounder data.

There is data to suggest that while there appears to be underestimation by the acoustics method, still there
is generally a good correlation between estimated acoustic abundance and true abundance.
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The meeting discussed the difficulties of using data from omnidirectional sonars, as at present they
generally can only record images and do not collect numerical data. It is necessary to pay extra for the
added ability to record data. But it was suggested that it may be possible to measure fish avoidance by
comparison between sonar and echosounder information, and an experiment is being planned, using a
single license in the first instance. If it turns out that sonar data is useful, and worth the costs, then it might
be possible to collect more of these data.

There has also always been a problem with the variable tilt angles in data coming from sonar with respect
to standardization or calibration. Some work has been done with a fixed tilt angle, but it would need to be
done for each species at all different tilt angles, because in reality vessels use a range of tilt angles. In some
work by Pefla in 2021, promising results were obtained in the North Sea with herring (Clupea arengus).
More than 60 entire schools were caught separately, so that the “biomass” of the school is the obtained
catch of the school, and the backscattered energy from the school permitted the calculation of a target
strength (TS) equation.

4. Current practice for acoustic assessments

Representatives from Members where acoustic assessments are being done (on either research or
commercial vessels) described their current practice.

Martin Pastoors (EU) gave a presentation on the synthetic transect approach being developed for the
interpretation of acoustics data for blue whiting. He noted that echosounder equipment is sophisticated,
and these days calibration is not as problematic as it once was, but care is still needed in analysis. In
particular, because of targeting behaviour by the vessels (both voluntary and incidental sharing of
information between vessels), biases may be introduced. Double counting due to migration of fish is
another significant issue.

They have therefore been comparing information from industry data and survey data. They postprocess
the industry acoustics data so that they are comparable to the survey data, and then generate “synthetic”
transects from the industry data. For each point on the “transect” they calculate the average value from all
of the industry data near to the point. In the first instance the aim is to correlate information from the
industry data to the survey data to verify whether the industry data can produce unbiased estimators. Then
perhaps industry data can be used to fill in gaps in the survey data.

The EU group was asked to try applying the synthetic transect approach on the standard test data for
comparison with the geostatistical approach.

The meeting discussed whether it would be possible to standardise sonar tilt angle as well so that it would
be possible to use sonar data as well as down looking sounders.

Chile noted that they had done a similar comparison between survey and industry data, extending the
transects all the way out to the EEZ. They got a good relationship, but variance was higher for the industry
data. In another comparison, the survey data compared well with the industry data in the month when the
survey was done.

The Working Group asked that this work be written up and summarised as part of the work of this working
group to be discussed during the joint workshop of the two sub-Working Groups of the HMWG.

43



https://academic.oup.com/icesjms/article-abstract/78/3/940/6104104?redirectedFrom=fulltext

29.

30.

31.

32.

33.

34,

35.

36.

SC10-Doc06_revl

Intersessional SC web meetings

Ry

Nicolas Alegria (Chile) presented on how Chile generate their acoustic assessment of Chilean jack mackerel
for the central south area. They use a random strategy of sampling. Dual-frequency scientific echosounders
are being used for the survey. Once collected, the data are cleaned using filters to generate clean
echograms. The fish school data are exported and analysed using a geostatistical approach in R. Variograms
are generated, to look at autocorrelation and generate an estimated surface of values. Biomass is then
estimated using length frequency data based on biological data collected during the season, and target
strength calculations. Comparison of abundance estimates between survey and industry data gave similar
values.

Clarification was requested about the type of echosounder gear used, and it was clarified that the data are
collected by scientific grade echosounders operating with split-beam transducers. Older ES60
echosounders are of the digital type instead, but can be calibrated though the RAW files using the triangle-
wave error sequence (TWES) (see SC9-HMQ09) using dedicated software produced by CSIRO. Systems like
ES70, ES80 and EK80 are all compatible, so that once calibrated can be used in quantitative analysis.

The Working Group asked for more fine-scale comparison between survey and industry data, and also for
comparisons over a number of years (e.g., biomass trend over time).

The meeting noted that according to the results presented, IFOP (survey) and industry data seem relatively
similar. There was a question about whether the biomass coming from aggregations with low CPUE are in
fact negligible — and whether most of the information is coming from the clusters rather than from the low
density areas surveyed on the way to the fishing grounds. The presenter noted that low values are not
rejected from the analysis, but in fact some anomalously high values (‘outliers’) are rejected from the
logbooks.

It was noted that another difference between the survey and the industry data is that the assessment from
the industry data is not based on just a single moment but from data for the whole year.

Changes in distribution from year to year were again noted, and in 2021 the distribution of jack mackerel
was concentrated near the coast. The scientific survey was able to detect the same distribution pattern in
2021 using a systematic transect system. In other years, the data was not so close to the coast. The survey
in this year was carried out over a relatively short period of time, and late in the season.

5. Discussion of the merits and drawbacks of different methods

There was some further general discussion of the merits and drawbacks of different methods, with an
emphasis on the sparsity and fragmentation of data caused by random fishing trips.

The chair summarised some of the issues that potentially affect the analysis of acoustics data:

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

b. Fragmentation is an issue — need to propose ways to overcome this significant data issue,
mavybe by 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 — difficult to investigate but could be a problem when a single
vessel is surveying large areas.

e. Problem of detecting fish in daytime/night-time — it appears that mean backscatter could be
different between day and night.
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f.  The problem that there are few collections of data where fishing actually occurred

6. Action points:

37. Action points:

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).

b. Mariano was 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. Martin Pastoors 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 EU group 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 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
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8. ANNEX 2. Agenda Items

3. OPENING OF THE MEETING
a. Welcome by the co-chair of HMWG
b. Round of self-introductions by attendees
c. ToR of Sub-group of Analysis of Assessment Methods (SGAM)
d. Election of the Chair of the SGAM
4. Theory of acoustic survey design (random versus systematic) — M. Gutierrez

5. CJM acoustic abundance as calculated by fishing vessels in Peru — M.
Gutierrez

6. Short presentations by Members where acoustic assessments are being done
(on either research or commercial vessels) on the current practice for
acoustic assessments.

7. Discussion of the merits and drawbacks of different methods, with an
emphasis on the fragmentation of data caused by random fishing trips
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SPREMO

South Pacific Regional Fisheries Management Organisation

Report of the Second 2022 Habitat Monitoring Workshop

First workshop of HMWG’s Subgroup of specialists to organize the classification of fishing fleets regarding
its acoustic data collection capacities (SGAD)

18/19 May 2022

1. Introductions

The HMWG Co-Chairperson (Dr Mariano Gutiérrez) welcomed all attendees, who were asked to introduce
themselves. The meeting was attended by 19 participants. A list of participants is provided in Annex 1.

Agenda (Annex 2) and topics were agreed as below.

The Terms of Reference of the Subgroup of specialists to organise the classification of fishing fleets
regarding its acoustic data collection capacities was reviewed and agreed.

Mariano Gutiérrez was unanimously elected as Chair of the group and thanked for his work so far.

2. Presentations by Members summarising the acoustic data collection
capacity of their vessels

Dr Gutiérrez made a brief presentation on how Peru’s vessels in the Jack mackerel fishery are classified,
based on a paper (SC9-HMO5) from SC9. A vessel classification scheme based on five levels was proposed.
For example, Level 1 is vessels with digital echosounders operating at least with 2 frequencies and split
beam transducers.

Nicolas Alegria from Chile made a presentation (available in the Habitat Monitoring workspace on Teams)
about the acoustic equipment of the purse seine fleet of Central-South Chile. There are 29 vessels, owned
by 8 fishing companies, all over 1000 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.

Dr Eunjung Kim from Korea then presented information about the acoustics capabilities of the two Korean
trawlers in the Jack mackerel fleet in the Convention area (presentation by Dr Eunjung Kim available in the
Habitat Monitoring workspace on Teams). The Sae In Leader, 3000 tonnes has a SIMRAD ES-70 (38 and 120
kilohertz) and the Sejong, 7765 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
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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 quantitatively use
Sonar rather than Echosounder information.

3. Review and discussion on the adoption of a common classification of vessels
and metadata

The meeting noted that there are two proposals for how to do the classification, one from Chile and one
from Peru. It was agreed that they are very compatible, except for one issue regarding whether the
Broadband data should be classified with the Scientific or with the digital echosounders.

There was some discussion about this, relating to the possibility of the different echosounders to be
calibrated (either at the time of data collection or as part of post-processing).

It was noted that there are also different versions of the echosounder software which may affect whether
the data is comparable. The meeting agreed that Simrad should be contacted to find out exactly in which
version of the ES70 software the so-called triangle wave problem was corrected, so that the data can be
used without the need for post-processing correction.

The meeting agreed to include Broadband data in the digital category, and hence to combine the two
classifications, in order to have a common proposal going forward to the next Habitat Monitoring
workshop.

The meeting agreed that this common classification in 4 classes scheme would probably drop the Analogue
category currently in Peru’s suggested classification as it is not being used in any case.

The meeting agreed that a future step would be a protocol for how the acoustic data should be collected
so that data collected by different vessels can be integrated into a common analysis. However, it was agreed
that this would not be possible before the next workshop in June.

4. Action points

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
To request acoustic capability data from the fleet in the northern part of Chile from Jorge Oliva,
(not presented today) to include in the classification

d. Carolina Lang (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 CJM 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.
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6. ANNEX 2. Agenda Items

1. OPENING OF THE MEETING
a. Welcome by the co-chair of HMWG
b. Round of self-introductions by attendees
c. Review of ToR of Subgroup of specialists to organize the classification of fishing fleets regarding
its acoustic data collection capacities (dated 20 December 2021)
d. Election of the Chair of the Subgroup
2. Presentations by Members summarizing the acoustic data collection capacity of their vessels
a. Peru
b. Chile
c. Korea
Review and discussion on the adoption of a common classification of vessels and metadata
4. Action points

w
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SPREMO

South Pacific Regional Fisheries Management Organisation

Report of the Third 2022 Habitat Monitoring Workshop
2022 SPRFMO Scientific Committee Habitat Monitoring joint workshop of the two subgroups of specialists
22/23 June 2022

1. Introductions

The HMWG Co-Chairperson (Dr Mariano Gutiérrez) welcomed all attendees, who were asked to introduce
themselves. The meeting was attended by 14 participants. A list of participants is provided in Annex 1.

Agenda (Annex 2) and topics were agreed as below.

2. Report back from the sub-group of specialists on acoustic analysis methods
(First Habitat Monitoring Workshop)

Dr Gutiérrez noted that the sub-group of specialists on acoustic analysis methods met on 27/28 April (First
Habitat Monitoring Workshop) and that a Report of this meeting was circulated in letter G46-2022.

3. Report back on Action points from First Habitat Monitoring Workshop

Action points:

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) — Chile reported
that they will be reporting on this at the next workshop (14 September), comparing survey and
industry data.

Nicolas Alegria made a presentation relative to an action point about more datapoints from
acoustic assessments made on CIJM in Chile. He made precisions on the method used and provided
a table containing number of fish and biomass by size intervals, noting that in 2018 and 2019 they
could not do the Jack mackerel survey, but for other years the results obtained by INPESCA were
not that different from IFOP’s official results.

b. Mariano Gutierrez pointed out that “Readme” text files have been added to the folders where
HMWG members can find the data contributed by Peru, so that everyone will better understand
what the data represent.

c. Members were invited to use the data distributed by Peru to the Working Group to try different
methods of analysis for comparison — the link to access the data for 6 vessel trips was previously
circulated.

d. Martin Pastoors apologised for not having yet distributed the offered scripts and exploratory data
analysis made with collected acoustic data.

e. Chile shared acoustic data as Peru did. This enabled the possibility of performing interesting
comparisons using different assessment methods. The link to the repository of that data was already
communicated to the HMWG.

PO Box 3797, Wellington 6140, New Zealand
P: +64 4 499 9889 — E: secretariat@sprfmo.int - www.sprfmo.int
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f.  The EU group was asked to explore the application of the synthetic transect approach to the standard
test data for comparison with the geostatistical approaches — EU reported that the method is still
under development, and it is too early to apply it to the South Pacific data, expecting to be able to
do this early next year.

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

4. Presentations by Members summarising their analyses of sample data
provided by Peru

Mariano Gutiérrez made a presentation about the sample acoustics data, collected by 2 fishing vessels in 6
fishing trips during summer 2020. He stressed in particular the issue of fish avoidance, and noted that that
was not addressed in this analysis. They used a stratification of 6 by 6 minutes of latitude and longitude and
coded every cell in the data, so as to work out the NASC values and the average biomass in each square.
The total biomass is then the sum across all squares.

The data was divided into two groups of trips, with each group containing trips at approximately the same
time, and together they estimated a total jack mackerel biomass of 293 000 tonnes.

Geostatistical techniques were also used, to generate a variogram and estimate the CIM distribution. This
method suggested a total biomass of 723 000 tonnes, which was much higher than the estimate from the
grid approach as it estimated biomass across the full surveyed area.

The meeting discussed the choice of the particular target strength equation, as the method could be used
with any target strength equation, but for the purpose of the analysis one was chosen arbitrarily.

There was some discussion about the possibility of bias, as vessels will mainly go to squares where they
expect there to be lots of fish. The squares approach should help with this, as both zero and non-zero data
within each square is averaged. There were lots of zeroes within each square, and the data indicated 335
schools within 13 of the 6 by 6 nautical mile squares.

There was discussion about whether vessels come back to the same square and go back to collecting data,
or do they always move on to a different squares. Apparently mostly they move on to new squares, but
they can come back and fish in the same areas. This is important, because if they come back to a square
after a few days, it won’t be the same “square”, as the fish density may have changed in between. It was
explained that using the average over a short period should help with this problem.

Mariano Gutiérrez then made a second presentation based on the same data, looking at the total fish
abundance, the zooplankton distribution and the depth of the upper limit of the oxygen minimum zone
(ULOMZ). There was a positive correlation (0.45) between ULOMZ and Zooplankton density. In areas where
the ULOMZ is deeper, you expect to see more zooplankton and more fish (of all species).

Using a wavelet based clustering technique (SC9-HMO03) there appear to exist six identifiable clusters of
internal structures in the data, and jack mackerel has a strong correspondence with cluster types 2 and 3.
It was noted that those structures match intermediate values of sea level anomaly (SLA), which is similar to
what was found in Chile.

Nicolas Alegria (Chile) presented their analysis of their acoustics data. They did a variogram analysis (using
a least squares method to select the variogram method to use), then generated maps, and finally used
these to estimate total abundance.

Nicolas noted similarities between the echograms of Peru and Chile but noted the difficulty of interpreting
schools of jack mackerel in echograms. He suggested that in one case of the data in Peru, one of the
“detections” of jack mackerel, was actually the echo of the purse seine used to catch CIM.
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The meeting was interested in how zero values were dealt with, and how the total area of the distribution
was selected. Nicolas explained that the zeroes are not removed from the data, but that a polygon is used
to remove areas where there was no fish (otherwise the mean value would be artificially low, as it would
be averaged over too large an area). The polygon approach means that the average is taken over the
effective area.

The meeting noted that geostatistics is a common method for dealing with acoustics data, but it is inevitably
hard to validate. Again, there is a potential problem of bias because the vessels will only go to places where
they know that there will be fish. It was noted that Peru’s method with squares is similar to the synthetic
transects method suggested by the EU.

There was a question whether any environmental covariates had been used with the geostatistical analysis,
to extrapolate into areas outside where they have been sampled, noting that the geostatistical method
interpolates across between positive values, but you need to limit by setting a polygon over which the
interpolation should occur. It was noted that environmental covariates are used in the habitat models (not
necessarily geostatistical), but using covariates supported by correlations known from many years of data.
The method of co-kriging was suggested, but it was noted that the disadvantage is that you make the
guestion more complicated, and need to make more assumptions and this can be problematic unless, for
example, the distribution between the zooplankton and the fish distribution is very clear and very well
understood.

It was noted that the geostatistical approach is in development, moving towards a method over a period
of years to present to Scientific Committee.

5. Report back from the sub-group of specialists on the classification of fishing
fleets regarding its acoustic data collection capacities (Second Habitat
Monitoring Workshop)

Dr Gutiérrez noted that the sub-group of specialists on the classification of fishing fleets regarding its
acoustic data collection capacities met 18/19 May (Second Habitat Monitoring Workshop) and that a
Report of this meeting was circulated in letter G54-2022.

6. Report back on Action points from Second Habitat Monitoring Workshop

Action points:

a. The meeting agreed to combine the two proposed classification schemes (from Chile and Peru) into
a single agreed classification scheme — Mariano Gutierrez will do this for the September workshop

b. To populate a single table across all Members using the agreed joint classification — not yet done,
but it is thought that all data should be available now.

c. Torequest acoustic capability of collection of acoustic data from the fleet in the northern Chile. Jorge
Oliva (CIAM) reported that the only vessel in the north of Chile with digital systems has been in dry
dock for the past 2 years. Hence there is no data available.

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

On this action point Carolina made a presentation on the 2018 ICES metadata convention for
acoustics data, which consists of 12 different categories, and 154 attributes (70% mandatory) from
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metadata at the trip and vessel down to dataset and data levels. There are many important
advantages in using the structured metadata approach. However, she noted that there were no set
attributes for calibration of CTD ancillary equipment used in the acoustic calibrations, which may
be an issue for this particular application.

Mariano agreed that they would work towards preparing metadata for their datasets using this
framework. Martin Pastoors noted that it might be quite hard to follow what is going on with
changes of the equipment for the commercial vessels. There may need to be some flexibility in the
use of the metadata standard, but the metadata may be able to be populated from the datafiles
themselves, at least for the acoustics data.

o

Members are invited to use the joint repository of acoustics data (currently held at the Humboldt
Institute in Peru and at INPESCA in Chile) to test out stock assessment approaches and/or for
describing the habitat (as discussed at the first 2022 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 CJM abundance based on acoustic and
catch data shared by Peru and Chile.- to be done

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

7. Discussion on the advantages and disadvantages of different approaches,
and preparation of advice for the Scientific Committee.

The meeting noted that we cannot expect acoustics to be a sole source of data to inform a biomass index
and that until SPRFMO can provide a massive synoptic acoustics survey, its use is inevitably limited (because
of issues such as fish avoidance and migration of fish). However, we can get some useful information
looking at the mesopelagic fish and the zooplankton which do not swim to avoid the fishing vessels.

However, it was considered that interesting results are already being produced, and progress should be
reported back to the Scientific Committee. There was interest in a comparison between indicators of
biomass based on acoustics data from commercial vessels and from surveys and in trying to expand the
potential use of the commercial acoustics data. It is hoped that if a large number of trips are analysed, it
would be possible to get some useful information from the whole picture, e.g., across space and through
time and begin to make inferences about the jack mackerel population, as a whole.

In summary, the meeting considered that we can have confidence in acoustics data for some applications,
but not all, and there was generally a positive view of the work done so far.

8. Action points

Action points :
h. Metadata will be prepared for the information contained in the repositories.

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

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.

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.

Martin Pastoors was asked to circulate scripts and exploratory data analysis of the data so that all
groups could benefit from this preliminary processing and analysis

56




HMWG CHAIRPERSONS
Mariano Gutierrez
Aquiles Sepuveda

CHILE

Nicolas Alegria
Carolina Lang
Victor Espejo
Jorge Oliva

EUROPEAN UNION
Martin Pastoors
Serdar Sakinan

PERU

Daniel Grados

Maritza Saldarriaga
Marissela Pozada Herrera
Almendra Tarazona

SPRFMO SECRETARIAT
Tiffany Vidal

SC Meeting Coordinator
Marianne Vighaux

9. ANNEX 1. List of Participants

SC10-Doc06_revl
Intersessional SC web meetings

57




SC10-Doc06_revl
Intersessional SC web meetings

10.ANNEX 2. Agenda Items

2. OPENING OF THE MEETING
c. Welcome by the co-chair of HMWG
d. Round of self-introductions by attendees
e. Election of the Chair of the meeting

3. Report back from the sub-group of specialists on acoustic analysis methods (First Habitat
Monitoring Workshop)

Report back on Action points from First Habitat Monitoring Workshop
5. Presentations by Members summarising their analyses of sample data provided by Peru

Report back from the sub-group of specialists on the classification of fishing fleets
regarding its acoustic data collection capacities (Second Habitat Monitoring Workshop)

7. Report back on Action points from Second Habitat Monitoring Workshop

8. Discussion on the advantages and disadvantages of different approaches, and preparation
of advice for the Scientific Committee.

9. Action points
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SPREMO

South Pacific Regional Fisheries Management Organisation

Report of the Habitat Monitoring Working Group Web Meeting
14/15 September 2022

1. Introductions

The HMWG Co-Chairpersons (Dr Mariano Gutiérrez and Dr Aquiles Sepulveda) welcomed all attendees. The
meeting was attended by 11 participants. A list of participants is provided in Annex 1. It was agreed that on
this occasion the meeting be recorded, so that other members of the working group who were unable to
attend this session could watch the presentations at a time of their convenience.

Agenda (Annex 2) and topics were agreed as below.
2. Report back from the third 2022 Habitat Monitoring Workshop

Dr Gutiérrez noted that a joint meeting of the sub-groups of specialists on acoustic analysis methods and
the sub-group of specialists on the classification of fishing fleets regarding its acoustic data collection
capacities met on 22/23 June (Third Habitat Monitoring Workshop). A Report of this joint meeting was
circulated in letter G97-2022.

3. Report back on Action points from Third Habitat Monitoring Workshop

Action points pending from the third habitat monitoring workshop:

a. The EU group had been invited to explore the application of the synthetic transect approach
to the standard test data provided by Peru and Chile. It was not possible to do that this year,
but will be moved forward as an action point for 2023.

b. There was an action point to ask Simrad which version of the ES70 does not produce the
problem of the triangle wave. Dr Gutiérrez was able to clarify that in fact the ES70 does still
contain the problem of the triangle wave, but investigations continue as to whether the ES80
also has the problem. However, the issue can be removed using open-source software.

4. Presentations by Members

Dr Gutiérrez presented SC10-HMO1 regarding the abundance of jack mackerel and chub mackerel off Peru
in 2020-22.

He 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) 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 tons, followed by September 2020
with 236 thousand tons.
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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 Nino 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 analyzed. 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.

Dr Gutiérrez then 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. This 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 last year. It is intended that this data be used to characterise the habitat
of the earlier stages of jack mackerel and other species (egg and larvae), rather than for quantitative
assessment of adult jack and chub mackerel.

Dr Gutiérrez 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 this year. 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 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.

Aquiles Sepulveda presented SC10-HMO4, Spatial distribution and biomass estimate of Chilean jack
mackerel off South-central Chile.
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The spatial distribution, mean density and biomass estimates obtained from acoustic data recorded by 6
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 ecointegration 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 CIM was 1,506 million individuals, which represents a biomass of
1,527,320 tons, with a CV of 8.26%. The biomass of CIM 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 CIM, finding only specimens larger than 33 cm, with a mode centered on 43
cm.

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

5. Preparation of advice for the Scientific Committee.

The Habitat Monitoring Working Group plans two workshops during 2023, re-convening the two sub-
groups of specialists that came together in 2022:

1) to draft a data collection and preparation protocol (SGAD)
2) a data analysis protocol (SGAM) adapting past experiences by CCAMLR and others

This is intended to advance toward the organization 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 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 workshop, specialists are especially invited to join the
HMWG to advance knowledge on the habitat topic and to organise this workshop.

6. Update of the HMWG workplan

The Habitat Monitoring Section of the Workplan was updated to reflect the progress made during 2022
and planned directions for 2023 building on this work. This is included as Annex 3.

7. Action points

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.
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9. ANNEX 2. Agenda Items

1. OPENING OF THE MEETING
a. Welcome by the co-chair of HMWG
b. Round of self-introductions by attendees

2. Report back from the Third Habitat Monitoring Workshop

3. Presentations by Members (details to be provided once SC10 papers have been
submitted)

4. Preparation of advice for the Scientific Committee.

5. Update of the HMWG workplan

6. Action points
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10.ANNEX 3. Updated Workplan developed during the meeting
Habitat Monitoring Working Group (14 September 2022)

Objective Timeline  Coordinator Funding
1. Mapping spatial-temporal population density
distribution of jack mackerel using a combination of the
. ; . . Permanent )
existing acoustic survey data and acoustic information as Peru/Chile In-kind
obtained from industry vessels
2023
M.Pastoors
A.Sepulveda
2: Subgroup of specialists to evaluate advantages and M.Gutierrez
1.Ev§luajc(.e the biases of analysis methods. D. Grados Peru/Chile | In-kind
applicability of Workshop 2023 N. Alegria
data c.ollgcted F. Stephenson
from fishing . E Yafez
vesse!s targe.tmg M. Pozada
pelagic species 2023
3.Subgroup of specialists to organise classification of M.Gutierrez
fishing fleets. N. Alegria
J. Oliva
Develop an inventory of technologies available aboard C. Valdez Peru/Chile | In-kind
fishing vessels in order to identify the potential to collect D. Grados
data using the technologies currently being deployed. S. Peraltilla
Workshop 2023 C. Lang
F. Gerlotto
M. Pozada
1.Characterise jack mackerel habitat (e.g., past studies ) )
. . 2023 Peru/Chile | In-Kind
done in Peru and Chile)
2.Provide ecosystem status overview for SC at seasonal to ) )
2024 Peru/Chile | In-kind
decadal scale
3.Explore the concept of jack mackerel habitat under an
interdisciplinary ontogeny approach for jack mackerel
! Iscipl y g. ¥ .pp J ) 2023+ Peru/Chile | In-kind
5 Furth and other species (by life history stages and regions).
rurther Workshop virtually conducted during 2023.
developments of - - — - -
standardised 4.Define a list of existing environmental data: satellite,
) acoustic surveys, acoustic fisheries surveys, fishing data, 2023+ ) )
oceanographic o o Peru/Chile | In-kind
fishing vessel data (VMS, Observers) in time and space
data products and R
modelling that already exist inside the SPRFMO area
5.Integration of databases provided by different
members of the HMWG and other working groups of the 2023+ Peru/Chile | In-kind
SC with linkage to a metadata repository.
6.Develop an inventory of research programmes
currently being developed by industry and scientific
o .y & . P Y . Y L 2023+ Peru/Chile | In-kind
institutions regarding data collection and monitoring of
marine habitats.
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Task Objective Timeline  Coordinator Funding
1.Analyse the habitat preferences of jumbo squid and
Jack mackerel, noting the useful data and analyses 2024 Peru/Chile | In-kind
3.Species provided by Peru and Chile
behaviour and 2.Habitat suitability modelling of Jack Mackerel. 2023 Peru/Chile | In-kind
preferences 3.Incorporate behaviour, distribution, and abundance
information about mesopelagic, euphausiids and other 2023 Peru/Chile | In-kind
key species of the Humboldt Current System
1.Develop new approaches based on different tools such
as GAM, GLM, INLA, ROMS, Biogeochemical,
Geostatistics, big data and machine learning (e.g. for
4.Use of new . I : :
Tools acoustic classification of targets). Permanent Peru/Chile | In-kind
2.Utilization of different platforms: Scientific surveys,
fishing vessels, satellite oceanography, gliders, buoys,
AUV .
1.Symposium on Habitat Monitoring is organised after
the 2023 meeting of the Commission
5.2021-22
Symposium Review the state of the art of habitat research in order to 2023 Chile/Peru | NZ563k

recommend specific lines of investigation in this topic
within the framework of the SPRFMO.
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SPREMO

South Pacific Regional Fisheries Management Organisation

Report of the SC Jack Mackerel Workshop
7/8 —9/10 June 2022

1. Introductions

The SPRFMO Scientific Committee Chairperson (Dr Jim lanelli) welcomed all participants and explained that
the main purpose of this workshop was capacity building, as requested at SC meetings in previous years.
The Chairperson of the Jack Mackerel Working Group, Martin Pastoors, then explained that two important
elements are to broaden the knowledge base on how we handle data processing and use within the model,
and to improve transparency.

The meeting was attended by 33 participants (Annex 1). The participants introduced themselves and
described their backgrounds. Renzo (Chile) noted that he had found the existing documentation very clear,
but as it was slightly out of date, he was asked to identify points where it needs to be updated.

Agenda (Annex 2) and topics were agreed as below. The SC Chairperson presented a summary of the
assessment process.

2. Running examples

Lee Qi (Expert) ran the workshop participants through the steps involved with running the jjm model,
including the process of what happens during update and benchmark assessments, and running the model
from start to finish. The topics covered and discussed are outlined below:

PO Box 3797, Wellington 6140, New Zealand
P: +64 4 499 9893 — E: secretariat@sprfmo.int - www.sprfmo.int
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2.1 Data input (ALK excel files)

Dr Niels Hintzen (European Union) gave a presentation about the data submission process and the
procedures used to process them. There was a comment that the data repository and the subsequent
processed data repository workflow was confusing, and that files were being stored in several virtual
locations.

The group suggested that a dedicated Github repository should be used (separate from the jjm one) to
store the code used for data processing and that it should explicitly state that the input files (i.e., the raw
data) are not publicly available. This suggestion needs agreement from the Members and should be raised
at the Benchmark Workshop (Martin Pastoors, Niels Hintzen, and Tiffany Vidal agred to work on it prior to
the Benchmark Workshop). It was noted that the ICES Transparent Assessment Framework (TAF) should be
evaluated as a possible approach for SPRFMO.

2.2 Data input into JJIM

Model setting, Model equations, Parameters are defined in the JM technical annex. The group discussed
how selectivity mapping matrix in the control file is to be interpreted, e.g.:

W e W b
L
NN~
N R e W
W o= =y
W = oy

.

1
1
2

S0 1 ue i
1 4 4
It was explained that the 1st row refers to the stock (1 or 2), the second row to whether it is a CPUE series
(1) or a survey (2) and the third to sharing of selectivity (in the example above, columns 3, 9 and 10 all share

the same selectivity profiles).

It was noted that parameters are given priors / starting values within the control file instead of, for example,
an external input parameter starting value file (a “pin” file). A question was raised about where the priors
for parameters came from (e.g., q values for the indices) and it was noted that these were likely arbitrary
from a previous model run that had converged and scaled the indices appropriately.

There was a suggestion to evaluate model runs using different priors and starting values to ensure it was
robust to these effects. Similarly, a discussion on the use of “phases” of turning parameters on ensued.
Generally, phases are used to help ensure that the model converges to reasonable parameter spaces (i.e.,
they are within reason scale-wise). The phase configuration can sometimes (but not always) matter,
depending on the assessment. The difference of running models from R compared to the command line
was discussed. Running the model within R makes use of unique temporary directories. This allows running
multiple models at once, in parallel.

The workshop had an exercise to run both the 1-stock and 2-stock model settings. It was noted that there
is a table from SC8 that details these differences and assumptions.

Some additional model features were discussed. Specifically, the option to allow a random walk in
catchability. While an option, to date, this has not been explored within the JJM model configurations. The
workshop noted the need for better documentation of the code for these types of features. Additionally,
the workshop recommended development of a completed “data dictionary” describing options in both the
control and data files.

The exercise of “data bridging” was reviewed. This activity shows how new data can affect previous year’s
results. The workshop focussed on the R script developed to carry out this exercise. As an alternative (and
historical) approach, a more manual method was demonstrated using a spreadsheet. In both cases, there
are some unique things to consider from one year to the next. However, the group agreed that using a

67




14.

15.

16.

17.

18.

19.

% SC10-Doc06_revl
Q Intersessional SC web meetings

script (even though it might vary some from one year to the next) might be preferred going forward. The
group reviewed the process for updating the “control” file and where differences lie between the single-
stock vs two-stock model configurations (noting that the data files remain the same). The participants noted
that knowing which elements of the model configuration files need to be updated each year could benefit
from a guide that could facilitate this task.

3. Model output and diagnostics

Lee Qi demonstrated the steps involved in generating and interpreting model outputs and diagnostics. She
clarified the different files that are created as being specific to JJM versus those that are automatically from
standard ADMB code. The function within the jjmR package called ‘runit” which runs the model (depending
on the arguments provided) and creates a lengthy pdf file showing plots and an R object that is a list of
values used for making the plots. The jjmR package also has a diagnostics function, the results of which can
be used to produce specific plots. This function depends on the “var” argument to specify the type of plot,
but the documentation detailing the full list of var options is lacking. The group were instructed on how to
pull out important quantities from the jjm object (e.g., MSY table) in R and on how to make custom plots.
There were discussions about the potential of updating some of the standard plots produced by jjmR and
if they could be adopted to a more rigorous plotting system (i.e., ggplot package). Such changes would
occur only in the back-end of the jjmR package, and would not impact the user experience. That is, users
would make plots the same way as currently directly from the jjmR package.

The group discussed about diagnostics and one suggestion was to examine predictive skill. The group noted
the limitations of doing so from retrospective analyses but hindcasting was suggested as an alternative.
Also, the ability to remove entire datasets and use the model to predict those data, could be done.

4. Sensitivity analyses and model comparisons

Lee Qi showed what was involved in generating and evaluating sensitivity analyses and comparisons
between models. The group reviewed how to test sensitivities in data —e.g., include/drop data, the process
of replacing CPUE indices, and sensitivities in model settings. The process of changing model files to run
projections under four different recruitment regimes was explained along with how to compare among
model runs.

Regarding the specific set of diagnostics that are currently available, the group asked about the process of
making likelihood profiles. Lee Qi noted that a script had been developed in the past (SC4) to run and create
these likelihood profiles, but this script will likely need to be updated before the benchmark. Similarly, a
guestion arose if it was possible to do a likelihood profile for the Rzero parameter to scale the population
estimates. Presently the JJM structure lacks this capability, but it was agreed to see if something could be
set up to do this prior to the benchmark. There was some concern that adding this feature may interfere
with the jjmR package and that care is needed to ensure that such a change would not affect past model
input configurations.

5. Other Matters

There were some action points raised during the workshop including:

e Making reference/lookup tables for the labels in the model files (especially for the output file)
e Seeking volunteers with specific benchmark preparation tasks during the next web meeting.

The Working Group acknowledged the preparation and documents provided by Lee Qi for the workshop.
They also strongly encouraged members to take on preparatory modelling efforts prior to the benchmark so
they could be fully considered.
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7. ANNEX 2. Agenda Items

Basic running examples

Introduction to the jjm model (Link here)
Running the model from start to finish
Data input (ALK excel files)

Data input into JJM

Model setting, Model equations, Parameters (refer to technical annex)

Running the 2021 assessment
Updating input data

Updating control file
Single-stock vs two-stock models

Outputs and Diagnostics

Understanding the Outputs
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Ascii files (difference between standard ADMB output and specialized ones for JIM)

JJM outputs (standard)

Pulling out important quantities from the jjm object (e.g. MSY table)

Making plots from JJM (custom)
Stock status under different regimes

Projections under four different recruitment regimes

Generating new plots for diagnostic purposes
Retrospectives

Sensitivity analyses and model comparisons

Sensitivities in data —e.g. include/drop data
Replacing CPUE indices

Replacing age composition data

Sensitivities in model settings

Changing individual parameters

Comparing model runs

Current diagnostics available

Making custom diagnostics

Alternative uncertainty estimates
Recommendations for improving the assessment
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SPREMO

South Pacific Regional Fisheries Management Organisation

Report of the Jack Mackerel Benchmark Workshop (SCW14)
4-8 July 2022

The report of the 14" SPRFMO Scientific Committee is available on the webpage of the Workshop:
https://www.sprfmo.int/meetings/scientific-committee/sc-workshops/scwl14-jack-mackerel-benchmark-

workshop/

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

Report of the First Connectivity Task Group Web Meeting
7/8 September 2022

1. Introductions

The Jack Mackerel Working Group Chairperson (Martin Pastoors) welcomed all participants and allowed
for introductions. The meeting was requested to be recorded for the benefit of those who could not attend;
there were no objections.

The meeting was attended by 24 participants (Annex 1).

2. Task Group objectives and Terms of Reference

It was suggested that perhaps the name of the Task Group should be revised to better reflect the scope of
work.

Chile provided a proposed revision to the Terms of Reference (ToR). There was extensive discussion around
the ToRs with respect to appropriate detail and references to be included. In general, it was agreed that
the ToRs should clearly outline the nature of the work, but do not need to specify specific projects or
papers. The background materials related to this task group will be collated via desk study; the specific
projects will be detailed there.

Giovanna Sotil (PER) noted that the genetic structure needs to be understood in order to understand
connectivity. She suggested a modification to the ToRs, considering the goal: Characterise the population
variability of jack mackerel Trachurus murphyi on a spatio-temporal scale, in order to determine the
existence of stocks or population units and their level of connectivity.

Giovanna (PE) asked which criteria will be used to assign weight to evidence (ToR 1) and noted that we first
need to establish a list of research topics for genetics and identify priorities.

The desk study (ToR 1) should inform the recommendations of research priorities. This is a key item to help
define the scope of additional work and to build a solid understanding of the current and best state of
knowledge.

Aquiles Sepulveda (CHL) shared a 2008 study to characterise the population and to test hypotheses about
stock units at that time. There were 2 big projects at the time; these studies should be reviewed as we
reconsider the population units and the approaches to assess them. Giovanna (PE) noted that this previous
work had a good spatial sampling design but was lacking an appropriate temporal component and some
research topics important for population structure and connectivity studies.

Martin Pastoors (JMWG Chairperson) expressed the need to ensure the research associated with this task
group is a shared enterprise and not attached to an existing project associated with one Member.

There was a brief discussion about the Secretariat paper prepared for SC10 (SC10-Docl11) that serves to
establish guidelines for the different SC working groups and task teams within SPRFMO. It will be important
to understand the agreed scope of the different SPRFMO groups (following SC10 discussions) to determine
how this group should be classified. The proposed workplan for this group is ambitious and will require
substantial support.

Participants largely agreed on the revised ToRs, with minor details to be clarified.

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

1. 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.

2. ldentify 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.

3. 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.

4. 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.

5. 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 of ToR 1.

3. Identify a Task Group Chair

Fabrice Stephenson (NZL) has been identified as a potential Chair for this group. Sebastian Vasquez (CHL)
and Giovanna Sotil (PER) will support the Chair as vice-chairs. The group agreed to this arrangement;
however, this arrangement has not yet been confirmed. The group expects to have confirmed a Chair and
vice-chairs prior to SC10.

4. Action items and immediate work plan

The Chairs and Martin Pastoors (JIMWG Chair) will meet to discuss the scope of the desk study, the approach
to be taken, and associated timeline.

An online workshop was proposed to discuss these details of the development of the genetic research
programme. A date has not yet been set but is tentatively scheduled to be held sometime after SC10.
Martin Pastoors brought attention to a genetics paper on herring that was recently published
(https://royalsocietypublishing.org/doi/10.1098/rs0s.220453) and another one on horse mackerel has
been submitted (https://www.biorxiv.org/content/10.1101/2022.04.25.489172v2). He also suggested
inviting the commercial genetics laboratories that the EU has worked with to the workshop. Martin (and
vice-chairs) will check with Fabrice about the potential timing.

The workshop will review the desk study to help frame the genetic research programme. Member samples
will be processed in a commercial facility and the results will be shared amongst Members.

Giovanna suggested that participants can work from the proposed work plan template when approaching
the desk study and invited Members to modify that document as appropriate.

Martin agreed that this would be part of the first task of the desk study, to review and prioritize the work
to be undertaken. He noted that the proposal by Peru is very comprehensive, and that we should prioritise
the background study to determine which topics or research areas are the most relevant to focus on.

Sebastian Vasquez also agreed that using Peru’s template to complement the desk study and organise the
results around those topics would be valuable.
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19.  Areport on progress of this task group will be prepared and presented at the SC10 (Martin volunteered).
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6. ANNEX 2. Agenda Items
SPRFMO Jack Mackerel Connectivity Task Group First Web meeting
7/8 September 2022

1. Introductions

2. Organise a multidisciplinary task group, to coordinate between different topic-subgroups related to the
evaluation of connectivity of JM.

3. Identify a Chair or co-Chairs for this task group.

4. Propose a list of themes for the research plan (and schedule), to be evaluated in short, medium and long
term (as well as the responsibility for each theme).

5. Develop a proper sampling plan for (if possible) the full distribution range of the species and the period
of the study.

6. Discuss support for population genetics research project for JM.

7. Agreed Action Points
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SPREMO

South Pacific Regional Fisheries Management Organisation

Report of the 2022 Pre-SC Jack Mackerel Working Group Meeting
13/14 September 2022

1. Introductions

The Jack Mackerel Working Group Chairperson (Martin Pastoors) welcomed all attendees, who were asked
to introduce themselves. The meeting was attended by 24 participants. A list of participants is provided in
Annex 1.

Agenda (Annex 2) and topics were agreed as below.

2. Review jack mackerel updated data for the assessment

2.1 SC10-JMO01 Catch history

Tiffany Vidal (Secretariat) gave an overview of the catch history document and associated Annex. Members
were asked to review the 2022 catch estimates, in particular, and to approve the figures in this document
no later than 16 September. After this date, these figures will be considered accepted and will not be
updated again prior to SC10.

2.2 Compilation of age information

Niels Hintzen (EU) gave an overview of the age data compilation for the assessment. He only just received
final data from Chile. He is currently raising the data and should be done soon. The data repository has
been updated, and the code has been updated and is available on GitHub. He expects to be finished
processing the data later today. Martin Pastoors will upload the CPUE processing code to GitHub as well.
Niels will provide a brief document summarises the data processing, once complete.

Survey data are available from Chile and Peru, but not from the EU. It may be worthwhile to add the
standardised CPUE for the offshore fleet and add it to the survey data repository to have it all in one place.
Niels asked whether the Chilean CPUE data had been adjusted for effort creep. Chile indicated that it has
not been adjusted, although a 1% technical creep per annum was agreed on at the Benchmark. Because it
is such a long time series, the 1% has a substantial impact in the most recent years (reduction of about
30%).

Ignacio Paya (CHL) noted that it is surprising that including the technological creep didn’t impact the
estimated biomass to a large degree, although the impact on the CPUE index is quite large.

Martin Pastoors asked whether we could include a run with the Chilean CPUE that includes technological
creep. At the Benchmark, we did include the 1% increase, so at a minimum we need to run the model with
this adjustment for the SC. Ignacio Paya expressed concern that there is no justification for this adjustment.

Juan Carlos Quiroz (CHL) noted that he is unclear about the impact of technology creep on the management
quantities. This is important to consider.

Martin Pastoors (EU) reminded the meeting that we need to do what was agreed upon at the Benchmark,
so this needs to be carried out. He agreed to investigate how the management quantities change with the
inclusion of creep.

PO Box 3797, Wellington 6140, New Zealand
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Aquiles Sepuveda (CHL) reiterated that defining/identifying blocks of technological change may be more
appropriate. For example, at one period in time the efficiency increased quite a bit, but the fleet was
drastically reduced. Martin Pastoors noted that these types of analyses need to be presented in a paper for
the SC to consider, as it is hard to consider anecdotal evidence. Aquiles suggested that perhaps an internal
group could work on this issue, but it will not be prepared in time for SC10.

2.3 SC10-JM04 Pelagic Freezer-trawler Association self-sampling

Martin Pastoors (EU) gave a presentation to summarise the paper (available on Teams). He noted that the
fleet has been fishing much farther to the north in the past 2 years as compared to the historical fishing
grounds. The catches to the north have generally been smaller than in the southern areas and have included
a higher proportion of chub mackerel. The overall CPUE has increased in the past 2 years and has been
relatively high.

2.4 SC10-JM03 Comparison of EU self-sampling and observer data

Martin Pastoors gave a presentation on this paper (available on Teams). The self-sampling data can
supplement data gaps where there is no observer coverage. There is generally good agreement between
the data collected by the two programs.

Ignacio Paya (CHL) asked about the CPUE time series presented. Martin Pastoors clarified that it’s the same
standardization model with a smooth effect for the location (lat, lon). This model is just applied to the EU-
flagged vessels, in contrast to the offshore fleet CPUE which includes all flags within that fleet.

2.5 SC10-JMO0S5 CPUE abundance index in south-central Chile update and proposed correction

Ignacio Paya (CHL) provided a summary of this paper. They conducted a comparison of two different indices
of abundance: one based on CPUE and one based on a catch model. The general trends were similar
between the two models. The last 3 years (south-central Chile) showed anomalously high CPUE, with a
relatively small area sampled. The suggestion is to reduce these high CPUE values down to the longer-term
linear relationship between CPUE and area, with area estimated from the acoustic survey. The assumption
is that the survey covers the entire area of the stock.

Martin Pastoors asked about the change in the acoustic design through time, as shown in the plots of the
transects. Ignacio Paya (CHL) noted that the spatial design of the survey does change in response to the
distribution of the resource — it tries to track the distribution.

Niels Hintzen (EU): Regarding Table 1, you are just adjusting those 3 years? He expressed lack of support
for this approach, because there is no good biological justification for this correction. It seems arbitrary.
Ignacio Paya noted that this change in the distribution is in part due to the El Nino effect and acknowledges
that the CPUE standardization needs to be improved.

Martin Pastoors (EU): Suggests we need to evaluate how we handle the CPUE standardisations for this
assessment. Perhaps we can share these analyses but looking at different parts of the distribution or
different fleets. He recognizes that this might represent a large body of work and won’t be ready by SC10.
One thing that could be done is to calculate the area covered by the commercial fleet in each year. Ignacio
Paya will look into this type of analysis. Niels Hintzen notes that this should be possible to derive from the
space-time paper (SC10-JM09).

Ignacio Paya (CHL) recommends exercising some precaution in the Chilean CPUE index for the last couple
years when incorporating into the assessment. Perhaps down-weighting or evaluating some sensitivities.

Martin asked about preparing some metric of the spatial distribution of the fleet through time and offered
to prepare the same for the offshore fleet for comparison. Aquiles notes that this has already largely been
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done, at least back to 2000. Martin, Ignacio and Aquiles will consult on this to develop a unified approach
to evaluate this request and prepare for SC10.

3. Other jack mackerel topics

3a. Connectivity Task Group

Martin Pastoors gave an overview of the Connectivity task group meeting. The minutes of the Task group
meeting will be circulated within the SC shortly.

3b. Ageing harmonization/exchange

There is a recommendation from the SC to set up a task group and carry out an otolith exchange. There is
no agreed ToR for the group yet. Martin is working with Francisco Cerna (CHL) to develop the ToR. Martin
wondered if an invitation for this working group in October is too soon to organise the experts desired.
There is no concrete plan yet for this otolith exchange, and it needs to be worked out.

Ignacio Paya recognized that the scope of this task group has expanded beyond the work going on in Chile,
so additional internal discussions need to be had around the financial considerations. This will be worked
out in the margins of SC10.

3c. Others

It was confirmed that Lee Qi will be supporting the assessment and attending the SC10 in Korea.

4. Action points:

Members are to review the catch figures provided in SC10-JMO1 and submit any corrections to the
Secretariat no later than 16 September. After this date, these catch figures will be considered approved
for SC10.

Martin, Ignacio and Aquiles will consult on this to develop a unified approach to evaluate the spatial
distribution of the commercial fleets, by year, and present to SC10.

Develop Terms of Reference for the ageing harmonization/exchange task group and work out the details
of the otolith exchange program. Martin to work with Francisco Cerna on this.
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2022 SPRFMO SC Jack Mackerel Working Group Meeting

DRAFT Agenda

1.

2.

OPENING OF THE MEETING

a) Identification of Participants
b) Confirmation of discussion topics

JACK MACKEREL

a) Review Jack Mackerel updated data for the assessment
b) Other Jack mackerel topics
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SPREMO

South Pacific Regional Fisheries Management Organisation

Report of the Squid Effort Workshop
10/11 June 2022

1. Introductions

The Squid Working Group Chairperson (Dr Gang Li) welcomed all participants and explained why the
workshop was being held.

The meeting was attended by 26 participants (Annex 1).

Agenda (Annex 2) and topics were agreed as below.
2. Presentations

The Secretariat and Members gave presentations including proposals on how squid effort could best be
measured and compared meaningfully across years.

Dr Tiffany Vidal (SPRFMO Data Manager) described the data extract that she had done as requested by the
Chair of the SC for the Squid Working Group on Secretariat-held squid fishing activity catch and effort data
summarised to 1-degree squares by year, month, and flag. She noted that a large proportion of the
effort/capacity-related values were NULL — e.g., 74-91%. She described two data extracts, one for all data
combined and one for which the data was split into three vessel-size classes (small, medium, and large)
based on gross tonnage.

It was clarified that these data are available on Teams, in the Squid Catch and Effort data in Squid in SC10.

Participants were reminded that there was an existing issue about the way that the 1984 FAO codes (as
implemented in the SPRFMO Data Standards CMMO02, Annex 10) handled squid vessels, with no specific
squid jigging vessel type. Therefore, squid jigging vessels have been variously authorised by Members under
a number of different liner vessel types (e.g., 07.0.0, 07.1.0, 07.3.0, 07.2.1; Annex 10 of CMM 02-2022). It
was agreed that this is confusing, particularly for the public, in the vessel record on the website. However,
it was clarified that this particular dataset came from the Jigging Fishing Activity Data (Annex 4 of CMM 02-
2022) linked on vessel key to the vessel data, so the vessels in this dataset are all squid jiggers, no matter
what vessel or method type is associated in the SPRFMO Record of Vessels.

There was some discussion about the fact that the available gear codes associated with the Record of Vessel
information (provided in Annex 9 of CMM 02-2022), does not include squid jigging gear. Therefore, it is not
possible to determine which vessels, on the public Record of Vessels, are squid jiggers. It was suggested
that the working group could make a recommendation to the SC to request an amendment to the CMM to
address this limitation.

Ignacio Paya presented a summary of Chile’s squid jigging fishery historically. He noted that purse seine,
jigging and trawl methods have all been used, and that there is both an artisanal (less than 12 metres) and
an industrial fleet. For the artisanal fleet, landings were done mainly by purse seiner before 2011 and by
jigging since then. Industrial fishing trips have been done mainly with purse seine and trawl. He noted that
in the trawl or purse seine fishery there has been no target fishery for squid in the past two years.

There was some discussion about the definition of a trip, and how long trips are. It was clarified that the
fishers record the start and end dates of the trip, from which the trip length can be calculated, and while
the artisanal fleet do single day trips, the industrial fleet can do 2-4 day trips.

Dr Eunjung Kim (Korea) made a presentation on Korea’s fleet. She noted that there are two main fishing
grounds —the SW Atlantic Ocean (targeting Argentinian shortfin squid) and the SPRFMO Convention Area
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(targeting jJumbo flying squid). The same vessels operate in both oceans and are typically 600-1400 tonnes,
authorised as 07.3.1 Liners — Japanese type (under Annex 10 of CMM 02-2022). She noted that they use
fishing days, and sometimes number of jigging machines or number of fishing lines, as the normal measure
of effort. Photographs of jigging equipment on vessels were shown, and this demonstrated that some
machines are single frame chutes and some are double frame chutes, but both are classified as double jig
machines. Most jigging vessels use double jig machines, but this isn’t the same as number of fishing lines,
and sometimes only one of the pair is turned on.

There was some discussion about the difference between the Atlantic and the Pacific fishery. The Atlantic
fishery, targeting the smaller Argentinian shortfin squid, is more desirable for the market, and hence more
valuable. Historically, market considerations have influenced where the fleet fishes. But because the squid
are smaller in the Atlantic, they use the jigging machines that are installed on the vessels differently. When
targeting squid in the SPRFMO Area, Korea-flagged vessels only use jigging machines as there is no room
for hand lining.

China noted that in the SPRFMO Area, most of the squid were caught by hand. The jumbo flying squid in
the SPRFMO Area can be very large, and they find that sometimes the jigging machines cannot catch them,
and it is faster to catch them using handlines.

Chih-Shin Chen (Chinese Taipei) made a presentation on Chinese Taipei’s squid fishery, noting the use of
additional technology such as a drift anchor to stabilise the vessel, a triangle sail, and underwater lights on
some vessels.

The Chinese Taipei fleet mainly uses jigging machines — usually double roller machines. There is only one
line for each roller, but each line can have 30-40 hooks or jigs. In addition, they use hand jigging with one
hook per line. The number of crew jigging can depend on the vessel capacity but might be 25-40 people.

Candidate effort measurements can be either time related (e.g., trips, fishing days, fishing hours), or
capacity related (e.g., vessel length, GRT, engine power). Participants noted that in published literature,
tonnes per vessel-day, or tonnes per hour, are often used as there is generally a positive relationship
between catch and fishing effort. The working group agreed that an appropriate measure of effort could
be fishing days (in days or vessel days [i.e., the summation of days across all the vessels]), and that a
standard procedure for standardising CPUE could be agreed upon.

The workshop agreed that a protocol for CPUE standardisation is very important for stock assessment.

The workshop discussed how to track when vessels are using both jigging machine and also hand jigging at
the same time. Chinese Taipei noted that most of their vessels use both at the same time. The machines
are always turned on, but most of the catch comes from the hand jigging. China noted something similar —
at night the squid will move to the surface, where they are easier to catch with hand lines.

Dr Gang Li made a presentation based on catch and effort data, both from the Secretariat’s multinational
dataset and from Chinese data. The presentation showed that in a comparison of CPUE indices based on
different groups of vessels and measures of fishing effort for different fleets, trends of CPUE based on
fishing hour, day, and vessel as the effort metric, were all similar.

The presentation also investigated the effect of grouping the vessels in different ways based on the
available vessel capacity metrics (i.e., gross tonnage, length, and engine power), using two-step clustering
on the China data only. There were close linear relationships observed among these metrics.

When using length, gross tonnage, or engine power as a category for splitting vessels, the CPUE trends are
very similar for the different vessel size categories. In fact, there did not appear to be any significant
differences on CPUE trends when different categories of vessel characteristics or effort were used. The
differences in CPUE seem quite random — bigger vessels don’t seem to produce higher CPUE or catch.
Information such as the number of crew or the number of jigging machines (which is very
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incomplete, and not that relevant for the Chinese fleet) will also be correlated with vessel size, which does
not appear to have a big influence on CPUE.

After examination of the plots presented, the Working Group agreed that most of the CPUE trends are very
similar, independent of vessel size.

A graph in the presentation showed that catch is roughly proportional to number of fishing vessels (with
an r=0.5), and that, therefore, it might be simplest and easiest to regulate fishing effort limits simply on
number of vessels. There was some discussion that with an r value of 0.5 the number of vessels however
does not explain all of the variability in catch.

Jimena Mendoza (Peru) presented information about Peru’s squid fishery from in-port and at-sea data
collection on their artisanal fleet. Peru suggests using the number of days in the trip for measuring effort.
Peru collects some data for artisanal vessels at the port, but only during the daytime (which is only about
60% of the total fishery, and so should be considered a sample). They also have some information collected
onboard the vessels. This is different from the data collection used to assess the total landings.

Ignacio Paya (Chile) suggested that consideration be given to a methodology to raise these samples to
better estimate the total fishing effort.

3. Consideration of actual fishing effort measurements (trips, days, hours,
number of vessels, engine power, etc.) currently used for the squid fishery
by different Members

The Working Group discussed actual fishing effort measurements (trips, days, hours, number of vessels,
engine power, etc.) currently used for the squid fishery by different Members.

For calculating CPUE for the high-seas fishery, it was suggested that fishing days for the total number of
vessels be used in the first instance to derive a nominal CPUE, given this is the effort measure currently
used by the main portion of the fleet, in China, Chinese Taipei and Korea.

It was suggested that the number of jig machines for an hour might be a better way to reflect fishing power,
but the problem is that there are substantial gaps in the data, and for China at least most of the data is
taken using handlines. In any case, it does not look as if it would make much difference to the trends, as far
as the working group can tell. The question was raised whether the historical information on the number
of machines can be completed or recovered. It is also difficult to recover hours fished using handlines
because the handlining is happening simultaneously with the machine fishing and the catch is not separated
out sometimes.

Therefore, there was consensus to use fishing days for nominal CPUE estimation.

The Working Group then discussed whether a recommendation could be made about a suitable measure
of effort for CMM development. It was noted that SC9 had made a recommendation based on gross
tonnage, and this was discussed at Commission, but some of the data presented in this workshop suggested
that number of vessels could be a reasonable simplification.

It was noted that for controlling total fishing mortality, it is important to consider fishing power, however
gross tonnage and number of vessels might be the best that can be done, as using number of jigging
machines or hours fished could be very complicated. The question was raised about how close the
relationship is between gross tonnage and the number of jigging machines, and whether more jigging
machines could be put on existing vessels to increase fishing power. It was explained that the jigging
machines are installed on the fishing deck with regular spacing to prevent the jigging lines of adjacent
jigging machines from wrapping, so the total number of jigging machines depends on the length or gross
tonnage of the vessel. Thus, it is difficult or impossible to increase the number of jigging machines on the
existing vessels.
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32. It was suggested that perhaps the Scientific Committee needs to communicate to the Commission that a
CMM needs to be based on real effective effort, rather than just a proxy such as the number of authorised
vessels, while keeping these considerations scientific rather than allocative or about future entrants to the
fishery (which are issues for the Commission to decide). For example, the SC could list a few tiered options
(e.g., fishing days, active days, authorised vessels) and make a comment that some of these might be more
closely aligned with effective effort than others.

33. There is also an issue about how the squid fishery will be controlled, as if the fishery is controlled on total
catch, then the measurement of effort is much less important. But if it is controlled on fishing effort, then
fishing power and potential changes to it over time could be very important.

34. There was agreement to continue this discussion at the next session of the Effort Workshop in September,
after the stock assessment workshops, which may add additional perspective on these issues.
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5. ANNEX 2. Agenda Items
Squid Effort Workshop
10/11 May (and possibly 1/2 September)

Agenda

1. Opening of the meeting
Welcome by the Chair of the Squid Working Group

N

Member presentations

w

Consideration of actual fishing effort measurements (trips, days, hours, number of vessels,
engine power, etc.) currently used for the squid fishery by different Members

4. Consideration of optimal measures of effort for the squid fishery

5. Compilation of advice from the Squid Working Group to the Scientific Committee on
appropriate measures of fishing effort
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SPREMO

South Pacific Regional Fisheries Management Organisation

Report of the Squid Stock Assessment Workshop
21/22 July 2022

1. Opening

In preparation for the 10" annual SPRFMO Scientific Committee meeting (SC10) the Squid Working Group
convened a series of assessment workshops to develop model to be used for management advice. These
workshops were held virtually over three days: 21/22 July, 11/12 August and 8/9 September. At each
workshop, the Chairperson (Gang Li) welcomed all participants and explained the workshop objectives. Jim
lanelli (SC Chair) was invited to chair the workshops during which Gang Li was presenting modelling and
supporting work.

2. Background

2.1 Biological considerations for a squid stock assessment

Jimena Mendoza (PER) gave a presentation on the large variation in abundance and phenotypes of squid
due to variability in the environment. The stock structure for jumbo flying squid is still unknown,
highlighting the need for modelling efforts to consider the potential for multiple stocks, evidenced by the
spatiotemporal variation in size, growth, distribution, and migratory patterns. The ability to evaluate the
potential for different stocks would require additional data on size and maturity, and Peru presented a data
collection template to address these data gaps.

Participants corroborated the observations of different size classes or phenotypes encountered throughout
the squid distribution, noting that the smaller size class is typically encountered in the high seas and
equatorial waters while the larger size groups are found in more coastal waters off the coasts of Peru and
Chile. There was general interest among the group in investigating a multi-stock model; however, there
were concerns about the availability of sufficient data to inform a model of such complexity.

One participant noted that to address these questions about stock structure and spatiotemporal variability,
sharing of regional data would be necessary, and Peru was asked whether they would be willing to share
their data for modelling efforts. In addition, to increased data sharing, a simulation study was suggested to
evaluate whether the size distribution in space is due to selectivity, population structure, or variability in
the environment (e.g., water temperature, or El Nino/La Nina conditions).

3. Candidate assessment models

Members were invited to prepare and present assessment models for the workshop to consider and
evaluate. Two models were presented, one from the Chilean delegation and one from the Chinese
delegation. The two models are described below.

Stochastic Production model in Continuous Time (SPiCT) model

Ignacio Paya (CHL) presented preliminary results from a Stochastic Production model in Continuous Time
(SPiCT) model (Pedersen & Berg, 2017) from FAO Statistical Area 87 (Paya 2022). Previous modelling
discussions have produced recommendations for in-season assessment modelling; however, thus far that
has proven challenging for jumbo flying squid. One alternative is to apply a production model in continuous
time, enabling monthly or quarterly time steps in the model, as opposed to an annual temporal resolution.
The SPICT model is a state-space model based on the surplus production models from Pella and Tomlinson
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(1969) that allows for process (e.g., stock dynamics) and observation (e.g., abundance indices) error to be
modelled separately as random effects. The model is implemented in Template Model Builder (TMB) using
the R package SPiCT (Pedersen & Berg, 2017).

The model presented was an annual model, as the data to model the dynamics at a finer temporal scale
(e.g., monthly) were unavailable. Data inputs included catch data, obtain from the SPRFMO area, Chile’s
EEZ and Peru’s areas of national jurisdiction (ANJ), and catch pe unit effort (CPUE) indices of relative
abundance from Chile, China, Chinese Taipei, Korea, and Peru (Figure 1). All indices were nominal CPUE
excepting Chile’s index which was standardized using a generalised linear mixed model (GLMM) with year,
month and region as fixed effects and a random vessel effect. For the model fitting, a single global index
was used which was the average of the catch weighted indices (Figure 1).
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Figure 1. CPUE time series from Member countries, and the global index created (red) as a catch-weighted average of all indices in
each time step. From Paya, 2022.

Preliminary results suggested a reasonable fit to the data, with the SPiCT model fitting criteria checklist
satisfied. The checklist of a SPiCT model includes: i) model convergence; ii) all variance parameters are
finite; iii) no model assumptions are violated based on one-step ahead residuals (i.e., bias, auto-correlation,
normality); iv) a consistent pattern in the retrospective analysis; and v) a realistic resulting production
curve. There were, however, very large uncertainty bounds around the biomass estimates, which would be
the focus of additional investigation (e.g., Figure 2). Generally, the workshop was concerned about the
assumptions and estimates of the r parameter in the production model given that jumbo flying squid is
such a short-lived species. In addition, concerns were raised over the variability in growth and life span
throughout the spatial distribution of the species and the potential disconnect with the model configuration
that is estimating a single r across the full range. Additional recommendations were focussed around
evaluating the shape of the production curve, with deviations in the shape parameter n warranting
additional biological justification.
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Figure 2. Absolute biomass estimates and confidence interval through time (blue lines; left y-axis), with the black line representing
the estimate of Bmsy (right y-axis) with 95% confidence interval highlighted in grey. From Paya, 2022.

The workshop also raised concerns over the initial part of the time series, as the model is largely informed
by the Peruvian CPUE only. Participants suggested removing the Peruvian time series from the early part
of the time series to see how the model behaves and to attempt to better understand the absolute catch
estimates (and error around them).

Initial stock status results indicated that the stock is overfished and overfishing is occurring. In addition to
the base case model, biomass estimates and reference points under eight different fishing scenarios were
presented, most of which produced and F value greater than Fmsy. However, participants were cautioned
not to put too much weight on these results, as the model is still in the development phase.

Bayesian state-space production model

Gang Li (CHN) presented a similar Bayesian state-space production model to what was presented last year
(SC9-SQO5) but using only data from 2016, as this aligns with the data extract made available by the
Secretariat.

The model was informed by a catch per unit effort (CPUE) index from the SPRFMO area, standardized using
a generalized linear model (GLM) with year, month, latitude, longitude, sea surface temperature (SST), and
chlorophyll a as covariates (SST and chlorophyll a were dropped from the final standardization model), and
a catch time series from FAO.

A base case model and three sensitivities were evaluated. The sensitivities evaluated a range of r, K, and s
(production curve shape parameter) values. Four chains were used in the model estimation, with 50,000
samples, the first 20,000 of which were discarded as the burn-in phase. Every 10th value from the
remaining 30,000 samples was retained to evaluate the posterior distribution and model convergence.

All preliminary models suggested that the stock is not overfished nor is overfishing occurring; however, the
trajectory towards Fmsy and Bmsy, and a generally less favourable status, was noted (Figure 3). The
workshop expressed some concerns over the model configuration, and in particular, that r and K appear to
be drawn from independent uniform distributions, when in reality there is a strong correlation between
these parameters. This approach can lead to nonsensical results, which are illustrated in the Kobe plots
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with points way outside of the main distribution. Gang Li agreed to further investigate this aspect of the
model.

In addition, concerns were raised about the short time series and lack of contrast in the data, as contrast is
generally a requirement for production models to be informative. One participant requested an exploration
of using China’s nominal CPUE time series, which represents a longer time series than what was used in
this preliminary modelling effort. The workshop also requested that the CPUE time series be presented or
shared, as it was not included in the presentation.
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Figure 3. Kobe plots taken from Gang Li et al.’s presentation (21/22 July 2022) showing the distribution of stock status results from
the model.

18.

1. Simulation study of observer coverage rates

Gang Li presented a simulation study to evaluate observer coverage rates under single and multiple
phenotype conditions using length frequency data, to evaluate whether the current coverage rates are
meeting scientific needs. This simulation was previously presented to SC7 (SC7-SQ06) and has been
updated with new data from 2019-2021.

The scientific survey programs, including the observer program and studying vessels, for China’s fishery of
Dosidicus gigas in the southeastern Pacific Ocean, has conducted since 2018. A total of 2214 fishing days
and 87266 individuals were observed from 2018 to 2021. The samples consisted of the small, medium, and
large size individuals in different proportions.

As requested by the Commission, two simulations are presented for estimating the effects of coverage rate
on the precision and accuracy of the estimates of length-frequency.

In the simulations, it was assumed that:

a) The observer coverage was defined as the proportion of observed vessels to the total.
b) The mantle length of 80 fish per vessel per fishing day made up the “population” for sampling.
c) The observer will work on the vessel for an entire fishing year and take 80 samples every fishing
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day;

d) InS1, the mantle length composition followed a normal distribution.

e) InS2, the mantle length composition was a mixture of small, medium, and large size individuals,
and each size group followed a normal distribution.

f)  The coefficient of variation (CV) of mean and standard deviation (SD) of the mantle length
among vessels was assumed to be 5%, 10%, 30%, or 50%.

The parameters (mean and SD) obtained regarding the observed length frequency distributions were used
to generate the mantle length (ML) compositions from each vessel under different CVs. The ML
composition from all vessels composed the sample populations used for the resampling processes. Mean
square root difference (MSD) and relative estimated error (REE) were used to measure the precision and
accuracy of the estimates of length-frequency.

In general, the MSD and REE of the estimates of length-frequency decreased with the increase of coverage.
At an identical observer coverage, the high CV of the length compositions (mean and SD) among vessels
means high MSD and REE. At an identical coverage and CV, the MSD decreased with the increase of the
original frequency revealing that the estimates of the frequency for the ML groups with high original
frequency were more accurate than those with low original frequency.

The preliminary results indicated A coverage rate of 1% or less could keep the REE of the mean or SD
estimates within 20% or keep the MSD of the frequency estimates within50%. At the required MSD of 25%,
coverage rate of 5% could keep the REE of the mean or SD estimates within 15%. Current coverage rate (5
full-time observers or 5%) can meet data requirements for scientific purposes.

The workshop raised concerns over the spatial distribution of the size ranges and the sampling efforts and
suggested showing the spatial catch proportions relative to observer sampling proportion to assess
whether observer coverage is proportional to the catch. Gang Li noted that it is difficult to know in advance
where a vessel plans on fishing. This uncertainty in fishing location could pose challenges for observer
coverage that is representative of the spatial distribution of the fleet.
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SPREMO

South Pacific Regional Fisheries Management Organisation

Report of the Squid Stock Assessment Workshop

1. Opening

In preparation for the 10" annual SPRFMO Scientific Committee meeting (SC10) the Squid Working Group
convened a series of assessment workshops to develop model to be used for management advice. These
workshops were held virtually over three days: 21/22 July, 11/12 August and 8/9 September.

The participant list is provided in Annex 1. At each workshop, the Chairperson (Gang Li) welcomed all
participants and explained the workshop objectives. Jim lanelli (SC Chair) was invited to chair the workshops
during which Gang Li was presenting modelling and supporting work.

2. Background

Biological considerations for a squid stock assessment

The workshop discussed the presence of different phenotypes observed in jumbo flying squid and the
implications for monitoring and assessment. Peru presented information on the variation in abundance of
the different phenotypes due to environmental variability. The stock structure for jumbo flying squid is still
unknown, highlighting the potential need for modelling efforts to consider multiple stocks, evidenced by
the spatiotemporal variation in size, growth, distribution, and migratory patterns. The ability to evaluate
the potential for different stocks would require additional data on size and maturity, and Peru presented a
data collection template to address these data gaps.
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Figure 1. Spatio-temporal variation of the presence of phenotypic groups of jumbo flying squid in Peruvian

catches in Peruvian waters and adjacent high seas during 1991-2017.

Participants of the workshop corroborated the observations of different size classes or phenotypes
encountered throughout the squid distribution noting that the smaller size class is typically encountered in
the high seas and equatorial waters while the larger size groups are found in more coastal waters off of
Peru and Chile (e.g., Figure 1). There was general interest among the group in investigating a multi-stock
model; however, there were concerns about the availability of sufficient data to inform a model of such
complexity.

PO Box 3797, Wellington 6140, New Zealand
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One participant noted that to address these questions about stock structure and spatiotemporal variability,
sharing of regional data would be necessary. There was broad scale acknowledgement of the importance
of the Peruvian data, and members enquired about their willingness to share their data for modelling
efforts. In addition to increased data sharing, a simulation study was suggested to evaluate whether the
spatial distribution of the different size classes is due to selectivity, population structure, or variability in
the environment (e.g., water temperature, or El Nino/La Nina conditions).

3. Candidate assessment models

Members were invited to prepare and present assessment models for the workshop to consider and
evaluate. Three models were presented, one from the Chilean delegation, the Chinese delegation, and
CALAMASUR. The three models are described below.

Stochastic Production model in Continuous Time (SPiCT) model

Ignacio Paya (CHL) presented preliminary results from a Stochastic Production model in Continuous Time
(SPiCT) model (Pedersen & Berg, 2017) from FAO Statistical Area 87 (Paya 2022). Previous modelling
discussions have produced recommendations for in-season assessment modelling; however, thus far that
has proven challenging for jumbo flying squid. One alternative is to apply a production model in continuous
time, enabling monthly or quarterly time steps in the model, as opposed to an annual temporal resolution.
The SPiCT model is a state-space model based on a surplus production model from Pella and Tomlinson
(1969) that allows for process (e.g., stock dynamics) and observation (e.g., abundance indices) error to be
modelled separately as random effects. The model is implemented in Template Model Builder (TMB) using
the R package SPiCT (Pedersen & Berg, 2017).

The model presented was an annual model, as the data to model the dynamics at a finer temporal scale
(e.g., monthly) were unavailable. Data inputs included catch data, obtained from the SPRFMO area, Chile’s
EEZ and Peru’s area of national jurisdiction (ANJ), and catch per unit effort (CPUE) indices of relative
abundance from Chile, China, Chinese Taipei, Korea, and Peru (Figure 2). All indices were nominal CPUE
excepting Chile’s index which was standardized using a generalised linear mixed model (GLMM) with year,
month and region as fixed effects and a random vessel effect. For the model fitting, a single global index
was used representing the average of the catch weighted indices (Figure 2).
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Figure 2. CPUE time series from Member countries, and the global index created (red) as a catch-weighted

average of all indices in each time step. From Paya, 2022 (21/22 July 2022).
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Preliminary results suggested a reasonable fit to the data, with the SPiCT model fitting criteria checklist
satisfied. The checklist of a SPiCT model includes: i) model convergence; ii) all variance parameters are
finite; iii) no model assumptions are violated based on one-step ahead residuals (i.e., bias, auto-correlation,
normality); iv) a consistent pattern in the retrospective analysis; and v) a realistic resulting production
curve. There were, however, very large uncertainty bounds around the biomass estimates, which would be
the focus of additional investigation (e.g., Figure 3). Generally, the workshop was concerned about the
assumptions and estimates of the r parameter in the production model given that jumbo flying squid is
such a short-lived species. In addition, concerns were raised over the variability in growth and life span
throughout the spatial distribution of the species and the potential disconnect with the model configuration
that is estimating a single r across the full range. Additional recommendations were focussed around
evaluating the shape of the production curve, with deviations in the shape parameter n warranting
additional biological justification.
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Figure 3. Absolute biomass estimates and confidence interval through time (blue lines; left y-axis), with the black

line representing the estimate of Bmsy (right y-axis) with 95% confidence interval highlighted in grey.
From Paya, 2022 (21/22 July 2022).

Sensitivity analyses were carried to address these concerns, which included two additional model
configurations. The first fit 5 separate CPUE indices (simultaneously) with the n (production shape
parameter) and r estimated freely (failed SPIiCT diagnostic checklist); the second included a global
abundance index (as in the base case model) but used the Schaefer model to estimate the n (passed
diagnostic checklist). The impact of these changes was a reduction in uncertainty while producing a more
realistic estimate of r (0.63) and a reduction in K.

The Kobe plot associated with the 2nd sensitivity (i.e., Case 3) indicated that the confidence interval
encompassed portions of the green, orange, and red regions, indicate some probability of different stock
statuses.

One of the main criticisms of this modelling approach was that MSY doesn’t necessarily work for short-lived
stocks when they demonstrate limit cycles of abundance. It was noted that under those conditions, MSY is
not adequate mathematically because you need an equilibrium point. This problem is highlighted by the
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estimate of negative productivity from the model. When you do estimate MSY under cyclic dynamics, such
as those observed for squid, the MSY estimate is generally much higher that the true sustainable harvest
level, and there are many examples of this from the literature (e.g., May 2019, Roa-Ureta et al., 2021). The
SPIiCT model has become quite popular and broadly used; however, it has this limitation. Ruben Roa-Ureta
(CALAMASUR) suggested to evaluate the model with a broader prior on r, because sometimes realistic
estimates of r from these types of stocks, can be very high, potentially exceeding 3.

The workshop also raised concerns over the initial part of the time series, as the model is largely informed
by the Peruvian CPUE only. The fact that biomass was below Busy for much of the early part of the time
series, even though catches were quite low, seemed counterintuitive. Participants suggested removing the
Peruvian time series from the early part of the time series to see how the model behaves and to attempt
to better understand the absolute catch estimates (and error around them). It was also suggested to
evaluate the role of environmental variability in the abundance dynamics over time.

Carolina Minte-Vera (IATTC) highlighted the south EPO swordfish stock assessment that was recently
completed because they identified striking increases in swordfish CPUE. One hypothesis for this increase is
abundance is related to prey abundance, i.e., jumbo flying squid. Jumbo squid is the main component of
the swordfish diet. She encouraged participants to consider this work and perhaps further investigate the
role of predator-prey dynamics on the squid stock, e.g., top-down control on the squid population.

The workshop suggested that Case 3 seemed like the best model of those presented, and that a more
informative prior on r could potentially offer improvements. There was also a recommendation to focus on
the standardization of the CPUE time series.

Initial stock status results indicated that the stock is overfished and overfishing is occurring. However,
participants were cautioned not to put too much weight on these results, as the model is still in the
development phase.

Bayesian state-space production model

Gang Li (CHN) presented a similar Bayesian state-space production model to what was presented last year
(SC9-SQO5) but using only data from 2016, as this aligns with the data extract made available by the
Secretariat.

The model was informed by a catch per unit effort (CPUE) index from the SPRFMO area, standardized using
a generalized linear model (GLM) with year, month, latitude, longitude, sea surface temperature (SST), and
chlorophyll a as covariates (SST and chlorophyll a were dropped from the final standardization model), and
a catch time series from FAO was used.

A base case model and several sensitivities were evaluated. The sensitivities evaluated a range of r, K, and
s (production curve shape parameter) values, as well as environmental-dependent parameters. Specifically,
regime-dependent parameters (i.e., r and K) were evaluated based on sea surface temperature anomalies
(i.e., EI Nino versus La Nina). Four chains were used in the model estimation, with 50,000 samples, the first
20,000 of which were discarded as the burn-in phase. Every 10th value from the remaining 30,000 samples
was retained to evaluate the posterior distribution and model convergence.

All preliminary models suggested that the stock is not overfished nor is overfishing occurring; however, the
trajectory was towards FMSY and BMSY, and a generally less favourable status (Figure 4). The workshop
expressed some concerns over the model configuration, and in particular that r and K appear to be drawn
from independent uniform distributions, when in reality there is a strong correlation between these
parameters. This approach can lead to nonsensical results, which are illustrated in the Kobe plots with
points way outside of the main distribution. Gang Li agreed to further investigate this aspect of the model.
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In addition, concerns were raised about the short time series and lack of contrast in the data, as contrast is
generally a requirement for production models to be informative. One participant requested an exploration
of using China’s nominal CPUE time series, which represents a longer time series than what was used in
this preliminary modelling effort. The workshop noted that the data are probably not balanced which can
result in expansion issue when calculating the year effect from the standardization model.

Overall, the environmental dependence of the parameters has little influence on results.
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Figure 4. Kobe plots taken from Gang Li et al.’s presentation (21/22 July 2022) showing the distribution of stock
status results from the model.

Open population multi-fleet depletion model

Rodrigo Wiff and Ruben Roa-Ureta (CALAMSUR) presented a regional stock assessment model for squid
using a two-stage model: a depletion model and a biomass dynamics model. Data from the Asian and
Chilean fleets were used to develop the model, with additional values coming from the literature (e.g.,
mean weights).

Data for Peru’s squid fishery in their area of national jurisdiction were obtained from national stock
assessment reports, in the initial stages of model development. Landings data (in numbers) and mean squid
weights were used to develop a CPUE index. The workshop raised concerns that the CPUE time series is in
tonnes per trip, but the Peruvian catch is reported in numbers. It was noted that the catch could be
decreasing through time due to the size of the squid captured. Questions were raised around how
abundance has changed over the same time period, and whether a potential disconnect between numbers
and biomass could introduce a bias into the assessment. It was acknowledged that this is not ideal, and the
only way to convert CPUE in numbers to weight is to use mean weight data. Using raw/nominal CPUE is not
preferred; however, these were the best available data.

The model is run in 2 stages, the first is a depletion model to estimate biomass in each monthly time step
and a second stage to assess the stock productivity using a Pella-Tomlinson production model. The deletion
model is informing the production model on trends in biomass through time. The depletion model
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estimates biomass in every month, but the estimate with the lowest standard error is selected to represent
the annual biomass, which is then provided to the production model.

The model is split into 2 periods or regimes, a cold and warm, each associated with different carrying
capacities. The model behaved reasonably well. However, during the warm period there was very high
variability in abundance. The Peruvian data would be really valuable to improve the model, and similarly,
the monthly mean weight data from the Chinese fleet would also be valuable.

The workshop raised concerns over the fact that depletion models require a depletion event and enquired
how you can be sure that you are dealing with a single depletion event and not several mixed depletion
events within a given month, due to the potential for fishing activity to take place in different areas. Ruben
Roa-Ureta acknowledged that the monthly time step results in averaging across spatial and temporal catch
and effort dynamics and loss of data. He indicated that weekly catch and effort would be preferable for this
modelling approach, but those data are not yet available, except for the Chilean data. Ideally, event level
data (i.e., haul-by-haul) would be used. He noted further that they are currently unable to estimate
migration patterns given the coarse time scale they are working with.

The workshop discussed the estimation and separability of natural mortality (M) and fishing mortality (F).
It was clarified that M is a free parameter that is estimated monthly, but that it is averaged over a long
time-period (e.g., a decade). Initial values are provided, but then it is estimated within a maximum
likelihood framework. However, it is possible to allow M to vary with environmental regimes, for example,
but not annually. The separation of M and F comes from the variation in catch rates, such that you can
obtain an estimate of abundance and M in each time step, so you can solve for F after the estimation.
Thereby, F changes in each time step (monthly), whereas M does not.

The model suggested an estimate of r of 2.68, a value that participants felt may be unreasonably high and
could lead to overly optimistic results. CALAMASUR noted that there is a lot we don’t know about the squid
biology. The model doesn’t have priors or boundaries so the data are informing the model. For such a
species an r value greater than 2 is possible, given the short life span and high productivity. There was
reluctance to impose preconceived ideas about these parameters when the reality is, we don’t know what
the true values are.

When asked about data collection recommendations to improve a model such a this, the following
suggestions were provided: i) obtain mean-weight data from the Asian fleets; and ii) obtain Peruvian data
to use in the same framework to estimate abundance (it was noted that these data exist, so we just need
to be able to use them in this context).

With respect to CPUE indices of abundance, it was suggested that CPUE doesn’t work well in this context
because it is hard to separate out the spatial-temporal effects. This model is a mechanistic
conceptualization of the relationship between catch and effort, which is a different approach to using
standardized CPUE, which is a statistical approach.

The model suggested that the jumbo flying squid stock is not overfished nor is overfishing occurring.

4. Observer coverage rates

Simulation study to evaluate observer coverage

Gang Li presented a simulation study to evaluate observer coverage rates under single and multiple
phenotype conditions using length frequency data, to evaluate whether the current coverage rates are
meeting scientific needs. This simulation was previously presented to SC7 (SC7-SQ06) and has been
updated with new data from 2019-2021.
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The scientific survey programs, including the observer program and studying vessels, for China’s fishery of
Dosidicus gigas in the southeastern Pacific Ocean, has conducted since 2018. A total of 2,214 fishing days
and 87,266 individuals were observed from 2018 to 2021. The samples consisted of the small, medium,
and large size individuals in different proportions.

As requested by the Commission, two simulations are presented for estimating the effects of coverage rate
on the precision and accuracy of the estimates of length-frequency.

In the simulations, it was assumed that:

a. The observer coverage was defined as the proportion of observed vessels to the total.

b. The mantle length of 80 fish per vessel per fishing day made up the “population” for sampling.
The observer will work on the vessel for an entire fishing year and take 80 samples every fishing
day.

In S1, the mantle length composition followed a normal distribution.
In S2, the mantle length composition was a mixture of small, medium, and large size individuals,
and each size group followed a normal distribution.

f.  The coefficient of variation (CV) of mean and standard deviation (SD) of the mantle length
among vessels was assumed to be 5%, 10%, 30%, or 50%.

The parameters (mean and SD) obtained regarding the observed length frequency distributions were used
to generate the mantle length (ML) compositions from each vessel under different CVs. The ML
composition from all vessels composed the sample populations used for the resampling processes. Mean
square root difference (MSD) and relative estimated error (REE) were used to measure the precision and
accuracy of the estimates of length-frequency.

In general, the MSD and REE of the estimates of length-frequency decreased with the increase of coverage.
At an identical observer coverage, the high CV of the length compositions (mean and SD) among vessels
means high MSD and REE. At an identical coverage and CV, the MSD decreased with the increase of the
original frequency revealing that the estimates of the frequency for the ML groups with high original
frequency were more accurate than those with low original frequency.

The preliminary results indicated A coverage rate of 1% or less could keep the REE of the mean or SD
estimates within 20% or keep the MSD of the frequency estimates within 50%. At the required MSD of 25%,
coverage rate of 5% could keep the REE of the mean or SD estimates within 15%. Current coverage rate (5
full-time observers or 5%) can meet data requirements for scientific purposes.

The workshop raised concerns over the spatial distribution of the size ranges and the sampling efforts and
suggested showing the spatial catch proportions relative to observer sampling proportion to assess
whether observer coverage is proportional to the catch. Gang Li noted that it is difficult to know in advance
where a vessel plans on fishing. This uncertainty in fishing location could pose challenges for observer
coverage that is representative of the spatial distribution of the fleet.

5. Observer coverage in the squid fishery

Ecuador prepared a presentation on the needs for observer coverage in the squid fishery and
recommended a coverage of 20% based on other RFMO coverage levels for different fisheries (e.g., IATTC
and WCPFC). The workshop agreed on the importance of observer coverage but noted that the
characteristics of the squid fishery are different from those of fisheries in other RFMOs, e.g., tuna fisheries.
For example, bycatch rates in the squid jigging fishery are very low. The workshop discussed the need for a
scientific basis to recommend an appropriate level of observer coverage and encouraged Ecuador to
prepare a paper to the SC to elaborate on some of the details outlined in their presentation.
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The Squid Working Group Chair reminded participants of the two objectives for observer-collected data: i.
to collect scientific data, and ii. to support work for the CTC. Observers collect transhipment data as well.

6. CPUE standardization for squid fisheries

Gang Li (CHN) gave a presentation on a proposed CPUE standardization approach for SPRFMO squid
fisheries. The proposed model was a generalized additive model (GAM) that modelled log CPUE (plus a
constant) as a function of fixed effects for time and an El Nino anomaly, and smooth effects for latitude,
longitude, and sea surface temperature. The model could accommodate additional covariates, but the
above was the base configuration suggested.

The workshop offered some technical suggestions about the model configuration, specifically that an
interaction term for latitude and longitude be used, as we the two are not independent, and to consider
using a delta or Tweedie model as it is preferable to use a link function as opposed to transforming the
observations. Considering the spatial dependence of the El Nino effect was also recommended. In general,
considering a spatio-temporal model may be advantageous, and in particular explorations into INLA or VAST
were suggested to standardize CPUE time series.

Participants also expressed concerns about the notion of having a single model for all fleets, as the
dynamics and characteristics might be different. Instead, evaluating a suite of models and applying some
model selection criteria was recommended.

Lastly, the issue of appropriately modelling the different phenotypes was discussed. One suggestion was to
categorize different areas based on the phenotypes. Models such as this (GAMs) have been used to model
size as a function of space and time (cod in the North Sea was used as an example) and could be explore in
the future.

7. Discussions on recommendations to SC

The data template developed by the Chinese delegation in consultation with Chile is recommended to
support the assessments of jumbo flying squid. The agreed template and text will be sent to members via
email. This can be a standing request for members to submit their data for the assessment, similar to how
jack mackerel data are obtained for the assessment.

Observer coverage: no recommendations yet.

a) Ecuador suggested to have the workshop recommend having a discussion on observer coverage
rates at the SC.

b) The workshop suggested that it would be good to recommend a specific coverage level and have
scientific analysis to support it. The simulation study presented by China is currently the best
basis for such a recommendation. The spatial coverage of observers is a known limitation, but
perhaps that can be considered by the SC.

c) The Chinese study fleet is used to provide additional information to support observer coverage.
This should help to resolve the spatial sampling issues.

Stock assessment: 3 models presented. CALAMASUR [stock healthy]; CHN [stock healthy but B close to
Bmsy]; CHL [stock was overfished and overfishing is occurring]

The workshop agreed that it is premature to give conclusions about the stock status and recommended
creating a table to summarise the stock status from different models with additional comments regarding
limitations.

Table 1. Summary of assessment models presented, the advantages and limitations of each, as well as
preliminary stock status suggested.
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Model Pros Limitations Stock Status (prelim)

Bayesian state-space Incorporation of Short time series; lack Not overfished, no

production model process and of contrast in CPUE overfishing; F and B

(CHN) observation error; trending towards Fusy
exploration of and Busy

environment-
dependent parameters
SPiCT (CHL) Application of Low estimated r; MSY Overfished, and
continuous time model, | inappropriate for short- | overfishing occurring
which could be adapted | lived stocks with limit
to monthly or weekly cycles of abundance
time scales (annual
model presented)

Regional depletion Monthly time scale; High estimated r; Not overfished, no
model (CALAMASUR) mechanistic model potentially overly overfishing
optimistic
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SPREMO

South Pacific Regional Fisheries Management Organisation

Report of the Squid Working Group Genetics Workshop
20/21 September 2022

1. Introductions

The Squid Working Group Chairperson (Dr Gang Li) welcomed all attendees. The meeting was attended by
27 participants. A list of participants is provided in Annex 1.

Agenda (Annex 2) and topics were agreed as below. A set of preliminary draft recommendations were
circulated in letter G142-2022 and discussion of these was added to the agenda.

2. Presentations by Members on genetics studies

2.1 Korea

Dr Seo (Korea) gave his presentation “Population Genetic Analysis of the Jumbo Flying Squid”. The purpose
of this study was to analyse the genetic diversity of GIS using SNP markers, and to report the results to the
SPRFMO Scientific Committee.

Samples were obtained in 2019 by observers in the fishing grounds in the high seas area, off Peru. Samples
were of mixed phenotype, mostly the large phenotype, with some of the middle-sized phenotype.

NGS data generation was done for the whole genome assembly. The genome size of the jumbo flying squid
was confirmed to be approximately 5 G bp length.

Since the jumbo flying squid does not have reference sequence information, the GBS results were
previously mapped to the RNAseq results, and the mapping rate was confirmed to be less than 20%. So a
de novo assembly was performed with NGS data obtained with 100x coverage and mapped GBS, which
confirmed a mapping rate of more than 82%.

As a result of analyzing the admixture with 79 GBS samples as a first experiment, all groups were identified
as one genetic component regardless of k value indicating that the 79 samples initially screened were highly
related. No significant difference could be confirmed even with the MDS plot of the location of longitude
and latitude. of 79 samples.

For genotyping of more samples, SNPs capable of producing Fluidigm Assay were selected from among 68
thousand SNPs. Based on the SNP position, about 2.2 thousand SNPs were obtained as a result of screening
SNPs with a length of 20 bp or more of the front and rear flanking sequences. Among them, 96 SNPs that
can be produced by Fluidigm Assay were selected and the genotypes of 576 additional samples were
analyzed.

As a result of comparing the sex differences and maturity differences according to latitude and longitude,
it was confirmed that there was no significant difference by location. It was also confirmed that no special
clusters were formed in the PCA plot results for sex and maturity components.

The results of the analysis of Admixture show that the group is mainly divided into two, but further analysis
is required. As a result of the Identical By State analysis, it was possible to confirm that the distribution of
the group in which the samples near the equator were relatively closely related.

PO Box 3797, Wellington 6140, New Zealand
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The study would be greatly improved with the addition of with small size phenotype squid, but
unfortunately these were not available yet but it is hoped that they will become available in October or
November. The genetic diversity appears to be very low, possibly because only a small area was sampled,
so all samples may have been very closely related.

2.2 China

Congcong Wang (China) presented “Population genetics of Jumbo flying squid in the Southeast Pacific
Ocean based on ND2”.

In previous study, GBS was applied to develop SNP markers and it was found that the genetic diversity and
genetic differentiation were low in each phenotype. The three phenotypes did not differentiate significantly
and did not form geographical isolation. This time mtDNA (using the ND2 gene) was used to verify these
results.

Samples were collected in 2018 from large, medium and small phenotypes. A modified phenol-chloroform
procedure was used as the extraction method to investigate the ND2 gene.

In total 33 haplotypes and 31 polymorphism sites were detected form 90 individuals, with the highest
haplotype and nucleotide diversities observed in medium size phenotype. High haplotype diversity and
relatively low nucleotide diversity were detected in all three phenotypes.

AMOVA analyses for the ND2 gene showed that the genetic variations occurred mainly within populations.
No significant genetic differentiation from pairwise comparison of Fst analysis between the phenotypes
was observed. The gene flow values were quite high among all 3 phenotypes.

A network analysis revealed a somewhat star-like structure, with Haplotype 1 and Haplotype 3 the primary
haplotypes being found in small, medium and large phenotype individuals. There appeared to be no distinct
genetic structure pattern between the three phenotypes.

The three phenotypes have shown a decline in genetic diversity. The 3 phenotypes did not differentiate
significantly and did not form geographical isolation. This result was similar to those previously generated
using SNPs analysed with GBS technique.

The Working Group noted that while the medium and large phenotype samples were collected from the
same area, the small phenotype samples were collected more in the north. It was suggested that the
phenotypes could be investigated by zone.

It was clarified that although the technique used is the same as for Korea, a different enzyme was used. It
was suggested that there might therefore be some differences between China and Korea results, and it is
hoped that China and Korea can share samples, and work together to identify differences and use the whole
genome sequence from Korea to progress this work.

Korea noted that they would like to exchange samples with China to proceed with further genetic studies
as China suggested. To do that, type of samples (muscle or DNA extract), detailed analysis methods (i.e.,
enzymes used) should be discussed bilaterally. Also, Korea offered to share their whole genome data in the
working group so the members can use it as the reference.

2.3 Peru

Giovanna Sotil (Peru) presented “Preliminary results of the genetic population studies of jumbo flying squid
collected in Peruvian jurisdictional waters”, based on SC10-SQ09.
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As was mentioned in the SC09 final report, a survey based on both mtDNA cytochrome oxidase subunit |
(COl) and NAD dehydrogenase subunit Il (ND2) gene markers, integrating information from different
geographical zones is expected to give a better description of the genetic diversity of the species and
explain the possible differences in distribution and phenotypes.

Samples from mature individuals of three size groups (small, medium, large), three divisions of latitudinal
distribution (north, central, south), and two divisions of longitudinal distribution (coastal, oceanic) making
15 subgroups, were analysed.

Most of the samples were taken in 2018 and 2019, but during 2021 and 2022 large phenotype samples
from central and southern areas became available. They are still trying to collect large phenotype squid
from the northern area. Other phenotypes are available for 2021 and 2022, but only the large phenotypes
were selected for this analysis.

It was noted that there were some smaller phenotype squid in the coastal waters, whereas the Chinese
study fleet report that they only collect large phenotype squid close to the SPRFMO area boundary.
However, it may also be necessary to consider the time of year that the samples are collected, as it may be
that at different type of the year, the different phenotypes may be found in different places.

Results from the CO1 mtDNA gene indicated low genetic diversity indices. There does not appear to be a
difference between coastal and oceanic organisms.

Results from the ND2 mtDNA gene indicated that the large phenotype, central latitude and oceanic
longitude individuals had the highest values in the genetic indices.

Using haplotype network analysis suggested that Haplotype 1 has most of the organisms from coastal and
oceanic zones, no structure but there was a group that had haplotypes mainly from oceanic organisms.

An AMOVA analysis was done to investigate three hypotheses:

1) North versus central versus south
2) Coastal versus oceanic (100-150 nautical miles from the coast)
3) Small versus medium versus large phenotype

Although the biggest variation is within the groups, a significant difference was found between coastal and
oceanic samples.

A pairwise Fst distance analysis between latitudinal and longitudinal distribution groups found significant
genetic differentiation between groups Central Oceanic and South Coastal and between Central Oceanic
and South Oceanic. The most significant differences were with the large size phenotype from the Central
Oceanic area.

For the SNPs analysis, 28 samples were used in the all-population analysis and after discarding samples with
a high percentage of missing data: 310 polymorphic loci and 746 SNPs were retained, with strict filters. The
Coastal Oceanic population showed the highest nucleotide diversity.

Principal Components Analysis using 746 SNPs showed that all the samples grouped, except that the Coastal
Oceanic samples show a different pattern.

Sampling activities are still going on in order to get large size samples from the north of Peru. SNPs analysis
with ddRAD-seq technique for all samples collected, are being evaluated. They suggest that other
parameters (abiotic variables) should be included for a better interpretation of possible genetic
differentiations at various temporal scales (e.g., temperature might make a difference).
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There was no genetic differentiation between the large size phenotype and the small size phenotype, and
Peru have a hypothesis that this is a very particular group (central oceanic group), but need more results
to be sure. The working group discussed what it means to have a genetic difference for the difference in
phenotypes, and biological hypothesis for how this could occur. It was suggested that temperature might
affect the growth or the movement of squid, in complicated ways, and that after the preliminary results
have been analysed it may be possible to generate specific hypotheses. It might be informative to compare
samples from many years apart, to give an idea of different time structuring. Perhaps there is some
differentiation between migration groups.

Peru intends to look at another year of data to get 3 size phenotypes and try to analyse all possible
parameters. If there is still a difference, then these will be interesting results.

2.4 Chile

Christian Ibafiez (Chile) presented on the population genetics of GIS along the south Pacific Ocean.

Previous studies suggest two genetic units along the Eastern Pacific, but with no finer genetic difference
within the South Pacific. This work explores more genetic markers to understand the connectivity along the
South Pacific. They used Mitochondrial markers COI, ND2, and SNPs.

For CO1 they found that genetic diversity was low in all areas, and genetic indices are similar across years.
Haplotype networks show signals of a recent population growth, with one haplotype common in all areas.
AMOVA found no significant variation between groups with most variation is within localities.

For ND2 they found high levels of genetic diversity but no significant variation between groups. AMOVA
suggested that the highest percentage variance is within groups.

For SNPs, the genetic diversity was low. FIS values were high in all areas, suggesting a moderate inbreeding
coefficient.

Both CO1 and ND2 suggest a high probability of only one cluster. Principal Components Analysis did not
show a clear deviation between localities and the 95% confidence intervals were overlapping.

These results suggest that GIS represents a single genetic unit along the south Pacific. These results are
similar to previous reports using other molecular markers, suggesting an extensive genetic flow in the south
Pacific. The data shows high genetic connectivity, because the common haplotypes are in all places. This
pattern is thought to be a consequence of D. gigas life history, with migrations of about 1000 km in 20 days,
and planktonic paralarvae dispersed far from the coast.

The working group discussed the possibility of analysing data from the same place across different years to
see how much difference there is. Some analysis of SNPs data suggests that there does not appear to be a
difference.

It was clarified that the AMOVA groups used for mtDNA were Ecuador, Peru, Chile N, Chile S. But actually,
each sample is georeferenced, so the number of groups does not need to be forced —we can let the analysis
work out the number of clusters. Doing this, the data seems to suggest only one haplotype.

The working group discussed the benefits of having more samples from different places, including for
example Ecuadorian waters or from the high seas. Sample exchange was encouraged.

Chile agreed to exchange tissue samples but not DNA itself, because DNA is not safe for transfer. They
suggest the transfer of mantle samples of around 50 g. The Chair asked that technical details be worked
out offline, and that Chile do more analysis after Chile has had high seas data, and present final results to
SC11.
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Preliminary draft recommendations from the Squid Working Group from were circulated in letter G142-
2022 for consideration at the meeting. These recommendations were read through paragraph by
paragraph.

3. Preparation of advice for the scientific committee

It was suggested that as China’s presentation at the first Effort workshop had demonstrated that CPUE
trends were very similar, independent of the type of vessel, that recommendation “d” be extended to note
that the nominal and standardised CPUE time series showed similar trends.

A draft table comparing the three Stock Assessment models was populated with results from the Stock
Assessment workshop series.

It was agreed that the recommendations (Annex 3) could be finalised by email.
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5. ANNEX 2. Agenda Items

1. OPENING OF THE MEETING
a. Welcome by the Chair of the Squid Working Group
2. Mitochondrial DNA

a. Presentation of methods and results on genetic studies of Jumbo flying squid based on
mtDNA (COl and ND2 sequences).

b. Presentation of a statistical analysis of the combined results of mtDNA analyses (of all
results shared one month prior to the workshop).

c. Development of a report describing the genetic diversity of the jumbo flying squid
based on mtDNA markers, considering the statistical analysis integrating all the data
obtained by the participants.

3. SNPs

a. Update on the progress of the exchange of samples and their analysis

b. Presentation of advances in SNPs based on different sequencing technologies if
possible (each participant will be requested to give a relatively detailed report based
on the same template)

4. Compilation of advice

a. Compilation of advice from the Working Group to the Scientific Committee on genetic

diversity of the species and any possible implications for stock assessment
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6. ANNEX 3. Draft Recommendations from Squid Working Group

The Squid Working Group agreed to recommend that the SC:

a. Notes that in 2022, the Squid Working Group held virtual workshops on the topics of effort, stock
assessment, and genetics for jumbo flying squid.

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

c. Notes that a simulation study of the existing observer data suggested that the minimum observer
coverage of 5 full time at sea observers or 5% of fishing days was acceptable, assuming certain
acceptance levels of error, providing that the observer coverage was spatially representative of the
fishery. An alternative level of 20% was also suggested, based on consistency with other RFMOs. The
Working Group suggested that this be discussed further at SC10.

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

e. Notes that three independent stock assessment modelling approaches were presented this year
and were considered by the Working Group at a series of meetings. Two models suggested that the
stock is not overfished but a third suggested that the stock is currently overexploited (but this is quite
uncertain and there is some probability that the stock is not currently overfished).

Mode/ Pros Limitations Stock Status (prelim)
Bayesian state-space Incorporation of process and  [Short time series; lack of Not overfished, no
production model (CHN)  |observation error; exploration |contrast in CPUE overfishing; F and B
of environment-dependent trending towards Fwmsy and
2016-2020 parameters Bmsy
SPiCT (CHL) Application of continuous time |Low estimated r; MSY Overfished, and
model, which could be adapted|inappropriate for short-lived |overfishing occurring
2001-2022 to monthly or weekly time stocks with limit cycles of
scales (annual model abundance
presented)
Regional depletion model |Monthly time scale; High estimated r; potentially |Not overfished, no
(CALAMASUR) mechanistic model overly optimistic overfishing
2012-2020

f.  Notes that the Working Group agreed that a longer time series of standardised CPUE will be
required to resolve some of the uncertainty associated with the assessment models.

g. 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 on the SPRFMO Record of Vessel as of 31
December 2020 (noting that coastal states should still be able to expand or develop their fisheries, either
with jigging or other fishing gear used to fish jumbo flying squid, in a manner consistent with SPRFMO
CMMs).

h. Recommends that the data template to support stock assessment modelling be used by Members
and CNCPs and the data are to be provided annually to support stock assessment efforts.
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SPREMO

South Pacific Regional Fisheries Management Organisation

Report of the First 2022 Deepwater Working Group Meeting
5/6 September 2022

1. Introductions

The Deepwater Working Group Chairperson (Dr John Syslo) welcomed all attendees, who were asked to
introduce themselves. He explained that the aim of the meeting series was to introduce the material before
heading into the SC, and hopefully prepare recommendations from the Deepwater Working Group for SC10
to consider. The meeting was attended by 24 participants. A list of participants is provided in Annex 1.

Agenda (Annex 2) and topics were agreed as below.
2. Orange Roughy Stock Assessment

Matt Dunn (NZL) presented on the stock assessment for orange roughy (SC10-DWO01_rev1).

The purpose of the work 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 Working Group discussed the changes in the catch history since the last assessment, and noted that
fishing on Central and Northern Louisville appears to have largely stopped. For example in 2019 the
previous stock assessment predicted that there would be a catch of 60 t, but this is revised to zero in this
assessment as there was no fishing that year. It was explained that because of the high price of fuel, and
the low TAC, it is unlikely that it would be economically feasible to continue to fish these areas.

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. The key information on stock size would come
from the difference in age frequencies between 1995 and 2013-15, but the 1995 age frequencies are poorly
sampled and especially uncertain. When all observational data were removed from the model, the stock
size and status were very similar to the equivalent runs in SC7-DWO05.

The stock assessment method was therefore assessed using an operating model as well as an assessment
model in a simulation. It found that the value of Bo in the estimated assessment was insensitive to the
biomass in the operating model, and therefore the model was not useful for making a credible estimate of
stock size and status. It was noted that likelihood profiles from MPD results could be misleading in over-
parameterised models, but whether MPD or MCMC results were used the main issue is that the upper
bound to biomass is almost entirely determined by the Bo prior, with the observational data contributing
very little.

An estimation of the minimum initial biomass that could have supported the catches (Bmin) can still
however be made even if an estimate of the best 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 therefore recommended that the Scientific Committee:
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e notes 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.

e notes 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.

e notes that error and bias in orange roughy age samples can be relatively high.

e notes 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 notes 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.

e notes 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. CAY and MSY vyields will be higher than MCY and would
exacerbate this risk. However, the risk should be mitigated when applying the MCY scalar to Bmin.

e agrees that the Bmin estimates should be used as a proxy for Bo 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) (taken from Table 10 of SC10-DWO01_rev1).

e agrees that from a scientific perspective this represents a precautionary approach to setting catch
limits.

There was some discussion about how to interpret the results in Table 10 of SC10-DWO01_rev1, which
includes for each stock both deterministic and stochastic estimates of Bmin, at two different levels of
assumed M and two different values of the stochastic estimated probability of incurring the catch penalty.
The Working Group discussed how the SC might choose particular values of Bmin from this table to set
TACs. The presenter suggested that Table 10 showed the different ways that Bmin could be calculated using
this method, but that there wasn’t enough resolution to choose between the numbers, which are relatively
similar whichever method is used.

There was some concern that such small (or zero) catches would mean that no data would be collected, so
it will not be possible to improve the stock assessment in future. The Working Group discussed the
possibility of combining TACs over a series of years, so that it would be worthwhile to do an acoustics
survey. Currently, under Paragraph 19 of CMM13a-2021, only a 10% carry forward is permitted (to allow
for accidental overshoot in fishing such small allocations). It was suggested that from the point of view of
harvesting, as they are a long-lived species a 100% carry over for a short period probably would not add
significant risk for the stock (although this risk has not yet been evaluated), however there were possible
implications for ecosystem dynamics that had not been considered. Another possibility would be to allow
time for the stock to rebuild before attempting an acoustics survey.

The Working Group therefore discussed an Additional recommendation:
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e Noting the longevity of this species, the Commission should evaluate the possibility of allowing up
to 100% of the TAC to be carried forward to a future year over a period of up to 3 years. This may
allow sufficient incentive so that research and fishery activities become more feasible.

e [t was also noted that the Scientific Committee may require a work plan item to more fully evaluate
the impact of 100% carrying forward of TACs.

3. Direct and indirect interactions between bottom fishing and marine
mammals, seabirds, reptiles, and other species of concern

Trent Timmiss (AUS) presented on direct and indirect interactions between bottom fishing and marine
mammals, seabirds, reptiles, and other species of concern (SC10-DWO02), as required every 2 years under
CMMO03-2022.

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 CMMO02-2022 as SPRFMO Species of Concern).

The Working group noted that there might be cryptic mortalities, that were not included in the data. There
was also discussion that although there was 100% Observer coverage on trawl fisheries, there was only
10% coverage on longline fisheries so this data may not be fully spatially and temporally representative.
Australia had no trawl fishing in 2020 or 2021 and all its vessels had Electronic Monitoring on board.
Australia is planning to present a paper to SC11 comparing their Electronic Monitoring and Observer data.

The Working Group agreed to recommend that the Scientific Committee:

e Notes 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.

e Notes that captures of marine mammals, seabirds and reptiles are rare in bottom fisheries

e Recommends
o further mitigation options should be sought and implemented to reduce the incidental capture
of oceanic whitetip sharks

o 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 CMM02-2022.

e Agrees 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

4. Action points:

The Report of this meeting would be circulated as soon as possible, to allow Members to consider the
new draft recommendation on orange roughy stock assessment, which had been discussed but not
finalised.
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SPREMO

South Pacific Regional Fisheries Management Organisation

Report of the Second 2022 Deepwater Working Group Meeting
12/13 September 2022

1. Introductions

The Deepwater Working Group Chairperson (Dr John Syslo) welcomed all attendees, who were asked to
introduce themselves. The meeting was attended by 33 participants. A list of participants is provided in
Annex 1.

Agenda (Annex 2) and topics were agreed as below.
2. Further development of VME indicator taxa distribution

Fabrice Stephenson (NZL) presented on the further development of VME indicator taxa distributions (SC10-
DWO05), which consisted of the two separate pieces of work.

The first piece of work was to develop Habitat Suitability prediction models for VME indicator taxa not
previously modelled. Previously, 7 out of the 13 VME indicator taxa (defined in annex 5 of CMM 03-2022)
have been modelled, with maps of taxa, uncertainty, and of how well the environmental space is covered
by the samples. SC10-DWO5 provides models for the 6 remaining taxa, as well as splitting the Crinoidea
into the stalked and the unstalked Crinoidea. Abundance modelling was done with a 2-part hurdle model,
consisting of an occurrence model and an abundance model (conditional on presence). All the habitat
suitability models had reasonable to excellent fits (AUC 0.79 to 0.91). Many of the habitat suitability models
represent broad taxonomic groups, but it was noted that breaking them down further requires significant
amounts of work and reduces the amount of data available in any particular analysis.

This work was done using a method that had been accepted by the Scientific Committee at previous
meetings and not discussed again in detail. It was clarified that the habitat suitability maps are not scaled
to 1, so it is reasonable to compare them between taxa. The models integrate data collected over a long
time span, so they represent a spatially and temporally smoothed prediction. In principle, allowing data
from a range of methods at different spatial scales could cause a problem, for example trawl data is
collecting presence data within a wide swath but grab samples represent a much smaller area. However
the methods used to collect the data are primarily samples taken at a spatial scale of about 1 nautical mile
(e.g. do not involve grab sampling) and the grid size was chosen with this in mind, so scaling for the spatial
scale of the data collection method was not considered necessary.

The second part of the presentation covered the development of abundance models for VMEs, attempting
to model the spatial distribution of abundance (as distinct from Habitat Suitability), in a data-driven
approach based on fishery independent Deep Towed Imaging System (DTIS) survey data. To investigate the
amount of data available for each taxa, they considered the number of abundance records, and the number
of events that would have met the encounter threshold (had the threshold been in place at the time). The
model is a data driven hurdle model, in which spatial outputs from this abundance (conditional on
presence) model are then multiplied (hurdled) with the predictions of habitat suitability to provide spatial
estimates of abundance.

The method was tested for two taxa where there was a significant amount of data: Goniocorella dumosa
(a stony coral in the order Scleractinia), and Demospongiae, which represented Porifera (sponges).

PO Box 3797, Wellington 6140, New Zealand
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There was a high correlation between the predicted density from the hurdled model compared to the
observed data. The results of the data driven hurdle model were also compared with the HSI and with the
two methods of transforming the HSI into a kind of abundance model (HSI ROC thresholded and power
transformed). There are similarities and differences with these models. There is a relationship between
them, but it is possible to have a high habitat suitability index at a range of different values of the abundance
index. This varies between species (for the 2 taxa assessed).

The spread in the correlation plot between the new abundance model and the HSI model (or its
transformations) appeared to be tighter for the single species Goniocorella dumosa than for the species
group Demospongiae and while this might relate to the taxonomic resolution there were many possible
reasons that this could be the case. It may be that the environmental variables that drive abundance are
different from the environmental variables that drive habitat suitability. Because abundance is not the same
as habitat suitability, it is hoped that further development of data driven abundance models will allow
better estimation of abundance for more taxa.

It was suggested that it might be useful to annotate the maps that showed estimated abundance with an
indication of the maximum abundance represented on the map (as they are scaled for comparability with
the HSI maps).

The Working Group discussed the spatial scale of the models, and it was noted that the Scientific
Committee had decided to do its assessment at the finest spatial scale possible, rather than at the spatial
scale of the fishery management unit, which will eventually be needed for management purposes. The next
step is to extend the abundance models to more species, and also to obtain estimates of catchability, in
order to understand how the amount of material that turns up on deck relates to what is on the sea floor.

The conclusion is that the method has generated credible predictions of spatial distributions, but there is
some evidence of overprediction (i.e., no observed abundance where the abundance model predicted
moderate abundances), but this is less than for the HSI models. More DTIS transects (from within the New
Zealand EEZ) are likely to become available from March 2023. Although it would be good to have more
abundance data from within the SPRFMO evaluated area specifically, any information about these taxa,
wherever they occur, will be useful in order to improve the models and to be able to evaluate the models
more thoroughly.

Finally, preliminary results were presented modelling the spatial distribution of abundance using a
principles-based approach. Again, a hurdle model was developed, incorporating the accepted HSI models
for Occurrence, along with Abundance models based on environmental data and expert opinion on how
that environmental data might affect abundance for each taxon.

Experts were asked for expert opinion on how the abundance of the taxa would depend on environmental
variables. 5 of the 22 experts provided input by the 8 August deadline, but a greater number responded
after this date, so these are preliminary results. The broad picture is relatively similar to the data driven
abundance models, however when tested against the data it was found that the principles-based models
performed no better than the HSI models at predicting abundance.

This may be because the questions asked of the experts are too complex for the Delphic approach
attempted, and a more consensus-based approach may work better. The principles-based approach may
be the best approach for taxa for which very little information exists.

The Working Group thanked New Zealand for the huge amount of work represented by this paper and said
it felt that it was a positive step forward.

SC10-DWOS5 proposed, and the Working Group agreed to the following recommendations:

It is recommended that the Scientific Committee:
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* Notes

o 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.

O The new VME indicator taxa models have high statistical skill in classifying suitable habitat.

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

O 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.

O 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.

* Recommends

o 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.

o 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.

o Further exploring the application of the principles-based approach where abundance data is
insufficient to apply a data-driven approach until sufficient abundance data becomes available.

3. VME taxa ID guide for benthic bycatch

Shane Geange (NZL) presented on progress with the development of VME taxa ID guides for benthic
bycatch (SC10-DWO06).

The first task was to update the existing quick-reference guide for VME taxa. Observers on bottom fishing
vessels are required to identify the bycatch of VME indicator taxa but the current quick-reference guide
(developed in 2008) does not include all 13 taxa currently listed in Annex 5.

Bryozoa and Zoantharia were therefore added to the guide.

The taxonomic names were also reviewed to ensure that they are the currently accepted names. Of the 18
taxa, only Gorgonacea is not currently accepted (as the accepted designation is Alcyonacea). Previous
Scientific Committee advice is that it is useful to separate gorgonians from other Alcyonacea taxa as they
contrast in structure forming characteristics. So the differentiation between the true soft corals and the
Gorgonians has been retained.

There was also a review of the taxa included within each VME grouping to ensure that they are informed
by the best available information on benthic bycatch from within the SPRFMO Convention Area.

The quick-reference ID guide was also reviewed to make it as good as possible for observers to use at sea.

New Zealand Observers use codes consistent with New Zealand systems and databases (which are
translated into FAO codes before submission of the data to SPRFMO), so the quick-reference ID guide has
been developed using New Zealand codes. It was suggested that if a separate version could be developed
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in which the New Zealand codes were replaced with FAO codes, this could be useful for Observers from
other Members. If it can be developed, it is suggested that this version be made available on the SPRFMO
and FAO websites.

The paper SC10-DWO06 proposed, and the Working Group agreed to the following recommendations:
It is recommended that the Scientific Committee:

* Notes that the “Classification guide for potentially vulnerable invertebrate taxa” has been
updated to include all VME indicator taxa included in Annex 5 of CMMO03-2022.

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

¢ Recommends 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 second task was to develop ID guides for benthic bycatch more generally, as the quick-reference guide
doesn’t support species and general level identification of non-VME benthic bycatch as required by
CMMO02. This was not due for completion in 2022, so an update was given on progress so far. Ten steps
were identified for the development of the guide, including deciding the appropriate level of taxonomic
resolution to provide data useful for management, while minimising the potential for misclassification. An
example page showing what information would be provided for each taxon has been developed.

The paper SC10-DWO06 proposed, and the Working Group agreed to the following recommendations:

It is recommended that the Scientific Committee:
* Notes that development of an ID guide for benthic bycatch within the SPRFMO Convention Area has
been progressed.

e Agrees that:

o 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 CMMO02-2022 (Data Standards) and CMMO03-2022 (Bottom Fishing).

o The list of taxa provided in Annex 2 is used to populate the ID guide once Step 4 has been
applied o 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.

o The taxon-specific information identified for inclusion in the guide is appropriate.
o The instructions for handling, sampling, labelling and photographing bycatch are appropriate.

o The procedures for when samples should be collected and returned for expert identification are
appropriate.
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5. ANNEX 2. Agenda Items
SPRFMO SC Deepwater Working Group Web Meeting 2 Agenda

Link: SPRFMO SC Deepwater Working Group meetings
Meeting 2: VME distribution modelling and related work

1. OPENING OF THE MEETING
f. Confirmation of discussion topics

2. PRESENTATIONS
Further development of VME indicator taxa distribution

VME taxa ID guide for benthic bycatch

3. PREPARATION OF ADVICE FOR THE SCIENTIFIC COMMITTEE

4. ACTION POINTS
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SPREMO

South Pacific Regional Fisheries Management Organisation

Report of the Third 2022 Deepwater Working Group Meeting

15/16 September 2022

1. Introductions

The Deepwater Working Group Chairperson (Dr John Syslo) welcomed all attendees, who were asked to
introduce themselves. The meeting was attended by 29 participants. A list of participants is provided in
Annex 1.

Agenda (Annex 2) and topics were agreed as below. After the circulation of the reports of the first and
second DWG meetings, there was a request for further discussion about two of the recommendations from
those meetings, so these recommendations were re-opened for discussion at the third meeting.

2. Investigate catchability of benthic bycatch

Fabrice Stephenson (NZL) presented on investigations into the catchability of benthic bycatch (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.

The first step was a literature review to see what other work has already been done on this. There appear
to be a small number of studies, using a mixture of methods, but none are ideal. There is also a certain
amount of data available, including both co-located data and paired data which were examined. While the
results of the present paired catchability analysis for VME indicator taxa are in line with those from previous
analyses conducted for SPRFMO, they also share the same issues that impact their reliability (SC7-DW14,
SC7-DW21-revl). Catchability estimates for VME indicator taxa derived from co-located analyses are likely
to be more reliable. However, the availability of data for such analyses are very limited in the region, with
only one dataset from the New Zealand EEZ being included in the present study.

It was noted that a 50 m groundrope doesn’t mean that the trawl is of 50 m width — because the
groundrope is in a U shape rather than straight across. It was suggested that 25 m between wingtips might
be more realistic. The paper indicates that survey specific gear widths were used, but it is not clear whether
these widths were taken from the length of the groundrope. The authors offered to double check the
widths used for co-located analysis and adjust estimates if in fact an incorrect width had been used.

The Working Group discussed the problem of co-located data, whereby even if there is a camera on the
net, it is only seeing a slice (about 2.75 m) of the effective width of the net. It was agreed that there are
issues with the field of view and the small sample numbers, which suggest that there may not be a lot of
statistical power in these studies.
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Paired data is considered to not be as useful as co-located data, but there is a more extensive data set. The
final dataset (from the Chatham Rise within the NZ EEZ) comprised 89 DTIS transects and 134 trawls, where
data were only selected if there was a trawl on previously unfished ground and a paired DTIS transect within
5 years and 5 nautical miles of the trawl. Again, most of the estimates of catchability were low, and mostly
below a catchability of 5%, but there were some over 100%, which is clearly incorrect. Estimates of
catchability varied by geographic area and depth.

The Working Group discussed the relationship between catchability and impact, and it was clarified that
catchability has a complex relationship with impact. For some taxa the rest of the biomass that didn’t come
up in the trawl could be totally destroyed, whereas other taxa could bounce back unharmed. Hence, a taxon
with low catchability could be experiencing either high or low impact. It is therefore not possible to make
inferences about impact from these studies.

It is also not thought to be possible to obtain even minimum estimates of impact from these data, as there
is no certainty that camera and the trawl are sampling the same community.

The possibility of collecting catchability data using non-invasive methods so as to avoid causing additional
damage was considered, however it was thought to be difficult to assess catchability of trawl gears without
using trawl gears. Even trying to run a DTIS over the same lines as a known trawl line would be unreliable
because of the depths at which these trawls are occurring. The working group is aware of the damage that
could be caused in trying to assess catchability, and this would need to be taken into consideration.

SC10-DWO04 suggested that the Scientific Committee:

* Notes 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;

e Agrees that the data evaluated in this analysis, as per the previous analysis, is insufficient to yield
guantitative estimates of catchability for VME indicator taxa with certainty, but that these represent
the best available estimates;

e Agrees 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;

e Recommends 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 Working Group discussed the use of the phrase “best available” in the second bullet point, as these
estimates appear to be not as good as other estimates that the Scientific Committee has identified as the
best available. Although these estimates are the best that can be provided, the Working Group agreed that
they are not sufficient to yield quantitative estimates. Hence, the second bullet point was amended to:

Agrees 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 as per the previous analysis.

It was agreed that this text should go into the meeting report, but the exact wording can be reconsidered
at SC10.
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3. Design of a process for reviewing historical bycatch in bottom fisheries

Shane Geange (NZL) presented on progress with the development of a process for reviewing historical
bycatch in bottom fisheries (SC10-DWO03).

This is an update on progress on this piece of work, which is envisaged to continue next year as well. The
proposed approach includes mapping broad-scale spatial patterns, and closer examination of fine scale
patterns in key areas of interest to determine the potential presence of VMEs. The analysis used historical
and recent benthic bycatch data from NZ bottom trawl tows (including mid-water trawls) in the SPRFMO
Evaluated Area over the period 2008-2022. The fact that only New Zealand fishing was analysed means that
it may not be representative of all fishing in the evaluated area.

The final dataset consisted of 3520 unique tows with VME indicator bycatch and 6707 VME indicator taxa
records. Data were groomed, and data confidentiality rules were applied for display on the maps, although
more data was available for the data presented in the tables.

SC10-DWO03 recommended that the Scientific Committee:

» Notes that progress has been made in mapping the spatial distribution of historic bycatch of VME
indicator taxa

e Notes 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, particularly the South Tasman Rise

* Notes that the maps overestimate the spatial distribution of bycatch and represent the maximum
potential catch that could have come from a particular cell

» Agrees that the mapping approach is useful for identifying the general areas within FMAs where
fine-scale spatio-temporal investigations of historic 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 Recommends that for areas within FMAs with a high number of encounter events, or with high
bycatch, that fine-scale spatio-temporal investigations of historic bycatch are undertaken.

The Working Group discussed the possible implications of significant fishing prior to 2008 that was not
included in the analysis and agreed to add “between 2008 and 2022” to the end of the first bullet point.

As there has been no fishing in the South Tasman Rise since 2006 it was agreed to drop the phrase
“particularly the South Tasman Rise” at the end of the second bullet point.

There was some discussion about the use of the word “patch” in the presentation, which is not very well
defined, but only intended to indicate that it is extremely likely that the organisms are located patchily, and
point out that the data does not allow us to determine exactly where an organism was found (within the
length of the trawl, which may cover several cells). Hence the maps can overestimate the spatial
distribution of bycatch.

It was agreed to insert the word “can” into the third bullet point, so that it reads “Notes that the maps can
overestimate the spatial distribution of bycatch and represent the maximum potential catch that could
have come from a particular cell”.
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The Working group commended the authors for this work, and the amended recommendations were
agreed.

4. Preparation of advice for the scientific committee

New Zealand suggested the following wording change for the proposed new recommendation from the
first meeting, relating to SC10-DWO01_rev1:

“The Working Group therefore discussed additional recommendations:

The Scientific Committee adds to its multi-annual workplan an item to evaluate the orange roughy
population and wider ecosystem impacts of carrying forward of TACs over multiple years.

Noting 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 allow
sufficient incentive so that fishery activities and supporting research become more feasible.”

DSCC and ECO requested the addition of the following text into the report:

“Observers DSCC and ECO note that is important to separate out the policy and scientific aspects of
this recommendation. They consider that providing an incentive to fishing is not a function of the
Scientific Committee.

DSCC 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, there are numerous scientific questions relating to the impacts of fishing a multiple TACin 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.”

The Working Group agreed to remove the word “Observers” from this text, for clarification.

The Working Group also agreed that the word “incentive” in the proposed recommendation was not
correct, and agreed to change the sentence in the recommendation to:

This may improve the potential for viable fishery opportunities (and hence research data) within the
constraints of spatial management.

New Zealand also suggested a minor change to the Recommendation discussed at the second meeting,
relating to SC10-DWO5, adding the words “for taxa” to clarify when the principles-based approach would
be used. The text would then say “Further exploring the application of the principles-based approach for
taxa where abundance data is insufficient to apply a data-driven approach until sufficient abundance data
becomes available”

The Working Group discussed the use of the word “principles-based”, and it was clarified that this is a
technical term, which does not imply that other approaches are not based on principles. It was clarified
that this approach would be used when (i.e., for taxa where) there are insufficient data to use the data-
driven approach.

The Working Group agreed to the change.
Hence, the recommendations from the DWWG to the Scientific Committee now read:

With respect to SC10-DWO01_rev1 the Working Group agreed to recommend that the Scientific Committee:
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 notes 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.

¢ notes 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.

e notes that error and bias in orange roughy age samples can be relatively high.

e notes 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.

 notes 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.

* notes 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. 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.

e agrees that the Bmin estimates should be used as a proxy for Bo 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) (taken from Table 10 of SC10-DWO01_rev1).

e agrees that from a scientific perspective this represents a precautionary approach to setting catch
limits.

e recommends that the Scientific Committee adds to its multi-annual workplan an item to evaluate
the orange roughy population and wider ecosystem impacts of carrying forward of TACs over multiple
years.

* noting 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.
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Table 10: Sustainable yield estimates (t) by multiplying Bmin from different assumed M and calculation
methods (Table 8) by a fixed scalar of 0.0145.

5% 10% Deterministic

M=0.030 M=0.045 M=0.030 M=0.045 M=0.030 M=0.045

Louisville Ridge central 377 406 363 377 305 334
Louisville Ridge north - - - - 116 116
Louisville Ridge south - - - - 160 145
West Norfolk Ridge - - - - 44 44
Lord Howe Rise 174 160 174 160 174 160
Northwest Challenger 160 131 160 131 160 131

33.  With respect to SC10-DWO02 the Working Group agreed to recommend that the Scientific Committee:

* Notes 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.

* Notes that captures of marine mammals, seabirds and reptiles are rare in bottom fisheries

e Recommends

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

o 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 CMM02-2022.

e Agrees 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

34. With respect to SC10-DWO03 it is recommended that the Scientific Committee:

* Notes that progress has been made in mapping the spatial distribution of historic bycatch of VME
indicator taxa between 2008 and 2022

¢ Notes 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.

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

» Agrees that the mapping approach is useful for identifying the general areas within FMAs where
fine-scale spatio-temporal investigations of historic 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
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e Recommends that for areas within FMAs with a high number of encounter events, or with high
bycatch, that fine-scale spatio-temporal investigations of historic bycatch are undertaken.

35.  With respect to SC10-DWO04 it is recommended that the Scientific Committee:

* Notes 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;

eAgrees 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 as per the previous analysis. (Note: exact wording to be further discussed at SC10).

e Agrees 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;

e Recommends 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

36. With respect to SC10-DWO05 the Working Group agreed to recommend that the Scientific Committee:

e Notes

o 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.

o The new VME indicator taxa models have high statistical skill in classifying suitable habitat.

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

o 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.

o 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.

e Recommends

o 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.

o 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.

o Further exploring the application of the principles-based approach for taxa where abundance
data is insufficient to apply a data-driven approach until sufficient abundance data becomes
available”
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37. With respect to SC10-DWO06 the Deepwater Working Group recommended that the Scientific Committee:

» Notes that the “Classification guide for potentially vulnerable invertebrate taxa” has been
updated to include all VME indicator taxa included in Annex 5 of CMMO03-2022.

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

e Recommends 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.

* Notes that development of an ID guide for benthic bycatch within the SPRFMO Convention Area
has been progressed.

e Agrees that:

o 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 CMMO02-2022 (Data Standards) and CMM03-2022 (Bottom Fishing)

o The list of taxa provided in Annex 2 is used to populate the ID guide once Step 4 has been
applied o 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

o The taxon-specific information identified for inclusion in the guide is appropriate
o The instructions for handling, sampling, labelling and photographing bycatch are appropriate

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

5. Action points:

a. The SC Workplan will need to be updated during the SC, contingent on the decisions made by
SC with respect to these recommendations.

b. The Scientific Committee is also required to provide advice to the Commission on whether
CMMO3 meets ongoing appropriateness requirements, and this will be assessed during SC10.
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7. ANNEX 2. Agenda Items

SPRFMO SC Deepwater Working Group Web Meetings
Agenda

Link: SPRFMO SC Deepwater Working Group meetings
Meeting 3: Catchability Research

1. OPENING OF THE MEETING
g. Confirmation of discussion topics

2. PRESENTATIONS
Investigate catchability of benthic bycatch
Design of a process for reviewing historical bycatch in bottom fisheries

3. PREPARATION OF ADVICE FOR THE SCIENTIFIC COMMITTEE

4. ACTION POINTS
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