ANNEX B

REPORT OF THE 9'" SCIENCE WORKING GROUP
Vifa del Mar, Chile: 21-29 October 2010

1. Opening of the Meeting

The meeting of the Scientific Working Group was opened by the chair of the SWG, Mr Andrew
Penney (New Zealand), who welcomed all participants.

2. Adoption of Agenda

The draft agenda (SWG-09-01) was adopted without amendment (Annex SWG-01).

3. Administrative Arrangements
3.1 Meeting Documents

The Executive Secretary provided participants with an updated documents list (SWG-09-02).

4. Nomination of Rapporteurs

Dr Kelly Denit (USA) offered to assist the Chair with rapporteuring of the meeting.

5. Chairmanship of the Scientific Working Group

At the 6th SWG meeting in Canberra in September 2008, the SWG agreed that Andrew Penney
(New Zealand) should be nominated as Chair of the SWG for the remainder of the interim
period, but with a maximum term of office of two years before re-consideration of nominations
for SWG Chair. Nominations for this position therefore needed to be reconsidered at this
meeting.

No other nominations for Chairmanship were received, and Mr Penney was re-confirmed as
Chair of the SWG for the next two year period.
6. Discussion of National Reports

National reports were tabled at this meeting by, the European Union, New Zealand, Korea,
Australia, Chile, Russian Federation, China, Peru and Vanuatu. Participants made brief
presentations of their national reports and provided answers and explanations in response to
questions.

7. Inter-Sessional Work

7.1. Report from the Interim Secretariat on status of catch & effort data submission

The report by the Interim Secretariat on catch and effort data submission (SWG-09-INF-01) was
tabled and discussed at the meeting of the Data and Information Working Group. A summary of
that discussion is provided in the DIWG report.



7.2. Update by the Interim Secretariat on status of the GIS database

The Executive Secretary gave a brief update on the status of the SPRFMO geospatial database.
Information on bottom fishing footprints provided by participants has been incorporated into
the database, and a draft combined bottom fishing footprint map has been prepared.

Participants noted that geospatial information had recently become available as a result of
predictive habitat modelling work, such as the global scleractinian predictive habitat models of
Tittensor et al. (2009, 2010). This information is potentially useful for bottom fishery impact
assessments and it was recommended that these be included in the SPRFMO geospatial
database. Participants were asked to bring any new or updated predictive habitat modelling
information for the SPRFMO Area to the attention of the Data Manager.

Participants requested that the Secretariat compile and periodically update a catalogue of
geospatial data on the SPRFMO geospatial database, and make this catalogue available to
participants.

Inter-sessional work conducted by the Assessment Simulation Task Team to develop a joint jack
mackerel assessment model, and research projects initiated by participants under the Jack
Mackerel Research Programme, is described in the report of the Jack Mackerel Sub-Group.

Inter-sessional work conducted by participants on evaluating likelihood of interaction of bottom
fisheries with VMEs, and on deepwater species stock assessment, is described in the report of
the Deepwater Sub-Group.

8. Report-Back from the Meeting of the Jack Mackerel Sub-Group
8.1 Report and Summary of the Jack Mackerel Sub-Group

The Jack Mackerel Sub-Group met prior to the SWG meeting and the full report of that meeting
is appended as Annex-04. Main issues dealt with by the JMSG Sub-Group at this meeting were:

® The JMSG conducted stock assessments for jack mackerel using a Joint Jack Mackerel (JJM)
statistical catch-at-age stock assessment model, and a comparative assessment using a
Triple Instantaneous Separable VPA model. The JJM model was developed and tested
during two workshops of the Assessment Simulation Task Team in Lima, Peru in April 2010
and in Seattle, USA in August 2010 (see Annexes SWG-JM-01 and JM-02 to the JMSG report).

e Results of these assessments were used to develop advice on the status of the Chilean jack
mackerel resource in 2010. Projections conducted using the JJIM model under two
alternative future recruitment scenarios, and five alternative future constant catch
scenarios, were used to provide advice on probabilities of stock recovery under these
scenarios.

® The JMSG reviewed inter-sessional progress with development of projects under the Jack
Mackerel Research Programme and made recommendations on future work to progress
cooperative research under this programme.
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8.2 SWG Advice on Jack Mackerel Stock Status

In November 2009, based on a comprehensive review of available fishery and stock status
indicators for the Chilean jack mackerel resource, the g™ meeting of the Scientific Working
Group, advised that:

“Fishing mortality (F) is likely to have exceeded sustainable levels since at least 2002, and
continues to do so. Current biomass levels are substantially below levels at the peak of the
fishery in the 1990s and, as a result of recent poor recruitment, are highly likely to be still
declining.

Low recruitment, low and declining spawning and total biomass, low and declining SBR
and landings in excess of surplus production all indicate that further declines in stock
status are likely unless fishing mortality is reduced, particularly if recruitment remains
poor.”

At this meeting, advice on jack mackerel stock status was based on stock assessments
conducted using the Joint Jack Mackerel (JJM) statistical catch-at-age model developed
collaboratively by participants in the inter-sessional Assessment Simulation Task Team (ASTT),
advised and assisted by Dr lanelli of NOAA. Results of an alternative assessment conducted
using a Triple Instantaneous Separable Virtual Population Analysis (TISVPA) model are closely
consistent with the results of the JJM assessments.

Jack mackerel catches have declined steadily since 2006, and continued to decline in
2010, with provisional (to September) 2010 catches being at the lowest level since 1976.
There is close agreement on current biomass levels between all of the assessment models
used. Assessment results indicate that total biomass has declined by 79% since 2001 to
2.1 million t, the lowest level in the history of the fishery. Current total biomass levels are
estimated to be 9% - 14% of the biomass which would have existed if there had been no
fishing.

Estimated average recruitment over 2005 — 2009 has only been 30% of long-term average
recruitment. There has been an appearance of small (20 cm) fish in 2010 catches in a
number of regions and fisheries. However, these have been patchily distributed and have
contributed small catches. Appearance of these small fish is an encouraging sign that
recruitment may be improving, but is not yet persuasive evidence of appearance of a
strong year class.

It is possible that appearance of small fish signals the start of a period of increase in
recruitment back towards higher average levels. However, past recruitment histories and
auto-correlation between annual recruitment indicate that recruitment increase will be
gradual. It is therefore likely that recruitment in 2011 will be closer to the recent 5-year
average recruitment, than to higher 10-year average recruitment.

Under 5-year average recruitment, for the base case assessment, there is a 100%
probability that biomass will continue to decline at current (2010) catch levels (711,783 t),
with projected biomass in 2020 of 10% of current biomass. At 75% of current catches,
there is a 54% chance that biomass will continue to decline, with projected biomass in
2020 of 97% of current biomass. At 50% of current catches, all models indicate that
biomass will increase to about double current biomass.
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® Given the current low biomass, and the high likelihood of rapid further declines at current
catch levels, immediate catch reductions will be required to prevent further biomass
decline and provide some possibility of rebuilding.

The SWG accepted the advice provided by the Jack Mackerel Sub-Group.

9. Report Back from the Meeting of the Deepwater Sub-Group

The Deepwater Sub-Group met prior to the SWG meeting and the full report of that meeting is
appended as Annex SWG-05.

The Deep Water sub-group discussed a series of topics. The most significant area of discussion
was the Bottom Fishery Impact Assessment Standard (BFIAS). Discussions focused on a series of
key areas including: new/exploratory fisheries, predictive modelling, detection of vulnerable
marine ecosystems, the hierarchy of gear impacts, and the size of grid blocks for mapping the
bottom-fishing footprint. The drafting group will revise the BFIAS during the intersessional
period. Another key area of discussion was deepwater species assessment and management,
specifically the estimation of sustainable catch limits for orange roughy.

The SWG accepted the report of the Deepwater Sub-Group.

10. Species and Habitat Profiles
10.1. Revisions to existing species or habitat profiles

No updates to existing species or habitat profiles were discussed.
10.2. Review of new species or habitat profiles

No new species or habitat profiles were tabled for discussion.

11. Future Scientific Work Programme

The following were identified as the most important jack mackerel research activities to conduct
over the next year:

Jack Mackerel Research and Assessment

e Stock assessment: Implement the recommended improvements to jack mackerel stock
assessments and conduct an updated jack mackerel stock assessment in 2011.

e Jack Mackerel Research Programme:

— Collaborative collection and contribution of samples from different fleets and
regions for the Chilean multidisciplinary project on jack mackerel stock structure.

— Preparation for, and conducting of, an otolith interpretation and ageing workshop
in Peru during 2011.

— Development of schedules of maturity by length and age for different regions.

® Investigate opportunities for increased collaboration between SPRFMO participants with
acoustic surveys work for pelagic species.
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Deepwater Research and Assessment

e Bottom Fishery Impact Assessment Standard: Continue the process to revise the draft
SPRFMO Bottom Fishery Impact Assessment Standard to provide a final draft for
consideration at future meetings.

e Deepwater Species Assessment: Continue to investigate approaches to assessment of
low-productivity deepwater species.

12. Other Matters

No other matters were discussed.

13. Adoption of SWG Report

The SWG Plenary Report was adopted after inclusion of edits proposed by participants.

14. Meeting Closure
The meeting was closed at 17h00 on 28 October 2010.
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Annex SWG-01

AGENDAS FOR THE SCIENCE WORKING GROUP and SUB-GROUPS

10.

11.

12,

13.

14.

SCIENCE WORKING GROUP PLENARY

AGENDA

Welcome & Introductions
Adoption of Agenda

Administrative Arrangements

3.1. Meeting documents
Nomination of Rapporteurs
SWG Chairmanship
Discussion of National Reports

Inter-Sessional Work

7.1. Report from the Interim Secretariat on status of catch & effort data submission

7.2. Update by the Interim Secretariat on status of the GIS database

Report-Back from the Meeting of the Jack Mackerel Sub-Group

8.1. Consideration of the report and summary of the Jack Mackerel Sub-
meeting

8.2. SWG Advice on Jack Mackerel Stock Status
Report Back from the Meeting of the Deepwater Sub-Group

Species and Habitat Profiles
10.1. Revisions to existing species or habitat profiles

10.2. Review of new species or habitat profiles
Future Scientific Work Programme
Other Matters
Adoption of SWG Report

Meeting Closure

Group
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SCIENCE WORKING GROUP: JACK MACKEREL SUB-GROUP

AGENDA

1. Opening of the Meeting

2. Adoption of Agenda

3. Administrative Arrangements

3.1.
3.2.

Meeting arrangements

Meeting documents

4. Nomination of Rapporteurs

5. Chairmanship of the Jack Mackerel Sub-Group

6. Report on the Assessment Simulation Task Team Technical Workshops

7. Jack Mackerel Stock Assessments — Technical Session

7.1

7.2.
7.3.
7.4.

7.5.

Selection and specification of base-case, alternative and sensitivity stock
assessment runs to be conducted

Preparation of data sets required for the agreed stock assessment runs
Conducting of agreed stock assessment runs

Review and discussion of the results of all stock assessment runs, and
specification of further runs considered necessary

Synthesis and summary of key results from all stock assessment runs conducted

8. Advice to the Scientific Working Group on Jack Mackerel Stock Status

9. Jack Mackerel Stock Structure Research Programme

9.1.
9.2.

Inter-Sessional Progress with the Jack Mackerel Research Programme

Application of Hydro-Acoustic Methods to Pelagic Research

10. Revisions to the Jack Mackerel Species Profile

11. Future Jack Mackerel Sub-Group Work Programme

11.1. Identification of short & medium term research and assessment requirements

12. Other Matters

13. Adoption of Jack-Mackerel Sub-Group Report and Summary
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SCIENCE WORKING GROUP: DEEPWATER SUB-GROUP

AGENDA

1. Opening of the Meeting
2. Adoption of Agenda

3. Administrative Arrangements
3.1. Meeting arrangements

3.2. Meeting documents
4. Nomination of Rapporteurs
5. SPRFMO Bottom Fishery Impact Assessment Standard
6. Review of Bottom Fishery Impact Assessments
7. Deepwater Species Assessment and Management
8. Other Matters

9. Adoption of Deepwater Sub-Group Report and Summary
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Annex SWG-02

LIST OF PARTICIPANTS

CHAIR

Name: Andrew Penney

Organisation: New Zealand Ministry of Fisheries

Address: Bank House, 101 - 103 The Terrace, P O Box 1020, Wellington, New Zealand
Phone: 64 - 4 - 8194788

Email: andrew.penney@fish.govt.nz

AUSTRALIA

Name: llona Stobutzki

Organisation: Australian Bureau of Agricultural and Resource Economics,Bureau of Rural
Sciences, Department of Agriculture, Fisheries and Forestry

Address: GPO Box 858, Canberra ACT Australia 2601

Phone: 61 -2 - 6272 3726

Email: ilona.stobutzki@brs.gov.au

CHILE

Name: Italo Campodonico

Organisation: Undersecretariat for Fisheries
Address: P.0.Box 100-V, Valparaiso, Chile
Phone: 56 - 32 - 2502763

Email: icampodo@subpesca.cl

Name: Cristian Canales

Organisation: IFOP

Address: Blanco #839, Valparaiso, Chile
Phone: 56 - 32 - 2151424

Email: ccanales@ifop.cl

Name: Aurora Guerrero Correa

Organisation: Undersecretariat for Fisheries - Chile
Address: P.0.Box 100-V, Valparaiso, Chile

Phone: 56 - 32 - 2502837; 56 - 32 - 2502730

Email: aguerrero@subpesca.cl

Name: Silvia Hernandez

Organisation: Undersecretariat for Fisheries
Address: P.0.Box 100-V, Valparaiso, Chile
Phone: 56 - 32 - 2502779

Email: shernandez@subpesca.cl
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Name: Aquiles Sepulveda

Organisation: Fishery Research Institute
Address: Av. Colon #2780, Talcahuano, Chile
Phone: 56 - 41 - 2920410

Email: asepulveda@inpesca.cl

Name: Rodolfo Serra

Organisation: IFOP

Address: Blanco #839, Valparaiso, Chile
Phone: 56 - 32 - 2151426

Email: rserra@ifop.cl

Name: Maximiliano Alarma

Organisation: Undersecretariat for Fisheries
Address: P.0.Box 100-V, Valparaiso, Chile
Phone: 56 - 32 - 2502730

Email: malarma@subpesca.cl

Name: Cristian Laborda

Organisation: Undersecretariat for Fisheries
Address: Teatinos 120, Piso 9, Santiago, Chile
Phone: 56 - 2 - 4733900

Email: claborda@subpesca.cl

Name: Maria Alicia Baltierra

Organisation: Undersecretariat for Fisheries
Address: P.0.Box 100-V, Valparaiso, Chile
Phone: 56 - 32 - 2502812

Email: mbaltierra@subpesca.cl

Name: Rodrigo Polanco

Organisation: Undersecretariat for Fisheries
Address: P.0.Box 100-V, Valparaiso, Chile
Phone: 56 - 32 - 2502804

Email: rpolanco@subpesca.cl

Name: Mario Acevedo

Organisation: Undersecretariat for Fisheries
Address: P.0.Box 100-V, Valparaiso, Chile
Phone: 56 - 32 - 2502767

Email: macevedo@subpesca.cl
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Name: Dario Rivas

Organisation: Undersecretariat for Fisheries
Address: P.0.Box 100-V, Valparaiso, Chile
Phone: 56 - 32 - 2502730

Email: draburto@subpesca.cl

Name: Rodrigo Wiff

Organisation: IFOP

Address: Blanco #839, Valparaiso, Chile
Phone: 56 - 32 -2151418

Email: rwiff@ifop.cl

CHINA

Name: Zou Xiaorong

Organisation: Shanghai Ocean University
Address: 999 HuCheng Ring-Rd, Shanghai, China
Phone: 0086 15692165338, 021-61900312
Email: xrzou@shou.edu.cn

Name: Li Gang

Organisation: Shanghai Ocean University
Address: 999 HuCheng Ring-Rd, Shanghai, China
Phone: 0086 21 61900330

Email: g-li@shou.edu.com

Name: Yingqi Zhou

Organisation: Shanghai Ocean University
Address: 999 HuCheng Ring-Rd, Shanghai, China
Phone: 0086 21 61900307

Email: ygzhou@shou.edu.cn

CUBA

Name: Rafael Tizol Correa

Organisation: Fisheries Research Center

Address: 5° ave. # 248, Barlovento, Havana City, Cuba
Phone: 537 2097875

Email: tizol@cip.telemar.cu

EUROPEAN UNION

Name: Ad Corten

Organisation: Corten Marine Research

Address: De Waterdief 52, 1911 JT Uitgeest, Netherlands
Phone: 31621974348

Email: adcorten@yahoo.co.uk

Report of the Science Working Group 1X Page 11



Name: Francois Gerlotto

Organisation: IRD

Address: CRH BP 171 34203 Sete Cedex, France
Phone: 33 499 573 218

Email: francois.gerlotto@ird.fr

Name: Niels Hintzen

Organisation: IMARES

Address: Haringkade 1, 1976 CP Ijmuiden
Phone: 31317487090

Email: niels.hintzen@wur.nl

Name: Alberto Murta

Organisation: IPIMAR

Address: Avenida de Brasilia s/n; 1449-006, Lisboa, Portugal
Phone: 351 213027120

Email: amurta@ipimar.pt

Name: Rafael Duarte

Organisation: European Commission

Address: Rue Joseph 11 79, 02/217, 1000 Brussels, Belgium
Phone: 003222990955

Email: rafael.duarte@ec.europa.eu

KOREA

Name: Doo Nam Kim

Organisation: National Fisheries Research and Development Institute

Address: 152-1, Haean-ro, Gijang-up Gijang-gun Busan, 619-705, Republic of Korea
Phone: 82-51-720-2324

Email: dnkim@nfrdi.go.kr

PERU

Name: Ulises Munaylla

Organisation: Marine Research Institute of Peru (IMARPE)

Address: Esg. Gamarra y Gral. Valle s/n Chucuito, PO Box 22, Callao, Peru
Phone: (511) 4293931 — (511) 6250804

Email: umunaylla@imarpe.pe

Name: Miguel Niquen

Organisation: Marine Research Institute of Peru (IMARPE)

Address: Esq. Gamarra y Gral. Valle s/n Chucuito, PO Box 22, Callao, Peru
Phone: (511) 6250800

Email: mniquen@imarpe.pe
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Name: Erich Diaz

Organisation: Marine Research Institute of Peru (IMARPE)

Address: Esq. Gamarra y Gral. Valle s/n Chucuito, PO Box 22, Callao, Peru
Phone: (511) 6250800

Email: ediaz@imarpe.pe

RUSSIAN FEDERATION

Name: Anatoly Makoedov

Organisation: VNIRO

Address: V. Krasnoselskaya 17, Moscow, Russia
Phone: 7-499-2649387

Email: vniro@vniro.ru

Name: Ilya Antonov

Organisation: VNIRO

Address: V. Krasnoselskaya 17, Moscow, Russia
Phone: 7-915-3992728

Email: nilant@ya.ru

Name: Alexander Glubokov

Organisation: Federal Research Institute for Fisheries and Oceanography
Address: V. Krasnoselskaya 17, Moscow, Russia

Phone: 7-915-3992728

Email: glubov@vniro.ru

Name: Nikolay Timoshenko

Organisation: AtlantNIRO, Russia

Address: Dm. Donskoy Str. 5, Kaliningrad, Russia
Phone: 7-4012925554

Email: timoshenko@atlant.balnet.ru

USA

Name: Kelly Denit

Organisation: National Marine Fisheries Service

Address: 1315 East West Highway Silver Spring, MD 20901, USA
Phone: 301-713-2276

Email: Kelly.Denit@noaa.gov

Name: James lanelli

Organisation: Alaska Fisheries Science Center

Address: 7600 Saand Pt Way NE, Seattle WA 98115, USA
Phone: 206-5266510

Email: jim.ianelli@gmail.com
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VANUATU

Name: Gerry Geen

Organisation: Fisheries Department

Address: Private Mail Bag 9045, Port Vila, Vanuatu
Phone: 61408387949

Email: ggeen@bigpond.net.au

OBSERVERS INTERNATIONAL ORGANISATION

FAO

Name: Luca Garibaldi

Organisation: FAO

Address: Viale delle Terme di Caracalla 00153, Rome, ltaly
Phone: (38) 06 570 53867

Email: luca.garibaldi@fao.org

OBSERVERS NON GOVERNMENTAL ORGANISATIONS
GREENPEACE

Name: Elizabeth Soto Mufioz

Organisation: Greenpeace Chile

Address: Argomedo 50, Santiago Centro, Chile

Phone: 56 - 9 - 9 9193525

Email: esoto@greenpeace.org

SPRFMO INTERIM SECRETARIAT

Name: Robin Allen

Organisation: SPRFMO

Address: PO Box 3797, Wellington 6140, New Zealand
Phone: +64 4 4999889

Email: robin.allen@southpacificrfmo.org

Name: Susie Iball

Organisation: Interim Secretariat, SPRFMO

Address: PO Box 3797, Wellington 6140, New Zealand
Phone: +64 4 499 9894

Email: susie.iball@southpacificrfmo.org
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Annex SWG-03

DOCUMENT LIST

Scientific Working Group

SWG-09-01 SWG-09 and Sub-Groups Draft Agendas
SWG-09-02 SWG-09 and Sub-Groups Draft Document List
SWG-09-03 SWG-09 Proposed Schedule of Meetings
SWG-09-04 European Union National Report

SWG-09-05 New Zealand 2010 National Report
SWG-09-06 Korea National Report

SWG-09-07 New Zealand SPRFMO Observer Implementation Report
SWG-09-08 Australia National Report

SWG-09-09 Chile National Report

SWG-09-10 Russian National Report

SWG-09-11 China National Report

SWG-09-12 Peru National Report

SWG-09-13 Vanuatu National Report

Jack Mackerel Sub-Group

SWG-09-JM-01 Report from the assessment simulation task team on Chilean jack

mackerel stock assessments, 6-9 April 2010

SWG-09-JM-02A Report from the assessment simulation task team on Chilean jack

mackerel stock assessments, 16-20 August 2010

SWG-09-JM-02B Report from the assessment simulation task team on using the joint

jack mackerel assessment model
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SWG-09-JM-03

SWG-09-IM-04

SWG-09-JM-05

SWG-09-JM-06

Deepwater Sub-Group

SWG-09-DW-01

SWG-09-DW-02

SWG-09-DW-03

Information Papers

SWG-09-INF-01

SWG-09-INF-02

SWG-09-INF-03

SWG-09-INF-04

SWG-09-INF-05

SWG-09-INF-06

SWG-09-INF-07

SWG-09-INF-08

Report on the “Chilean Jack Mackerel” activities during the FAST
working group.

Population structure of Chilean jack Mackerel (Trachurus murphyi)
The importance of acoustic data from fishing vessels

Preliminary report from cruise on board of F/V Alina

Bottom Fishery Impact Assessment Standard — Chilean Proposal: Section
for new/exploratory fisheries

Sustainable catch limits for orange roughy in the SPRFMO area

Use of geospatial data and predictive habitat models to evaluate the
likelihood or presence of VMEs

Clark et al. 2010, Sustainable catch estimates for high seas orange
roughy

Clark et al. 2001, Estimation of catch levels for new orange roughy
fisheries

Draganik et al. 1994, Reconnaissance and exploitation of the Chilean
jack mackerel by the Polish fleet in 1978-1984

Russian Federation CPUE 1987-97

Russian Federation Evaluation of Biomass, 1985-2002

Russian Federation jack mackerel South Pacific catches by region
Russian population genetics study of jack mackerel in the South Pacific

Russian Federation jack mackerel catch by age and number, 1979-91
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Annex SWG-04

Report of the Jack Mackerel Subgroup

Vifia del Mar, Chile: 21-26 October 2010

1. Opening of the Meeting

The meeting of the Jack Mackerel Sub-group (JMSG) of the Science Working Group (SWG) was
opened by the chair of the SWG, Mr Andrew Penney (New Zealand), who welcomed all participants.
On behalf of all participants, he thanked Chile for hosting the meeting.

Participants introduced the members of their scientific delegations. A list of SWG participants is
attached as Annex SWG-02.

2. Adoption of Agenda

The draft agenda (SWG-09-01) was adopted without amendment (Annex SWG-01).

3. Administrative Arrangements
3.1 Meeting Arrangements

The Executive Secretary, Dr Robin Allen, explained the proposed schedule of meetings (SWG-09-03)
and other administrative arrangements.

3.2 Meeting Documents

A list of documents from the meeting was provided as SWG-09-02.

4. Nomination of Rapporteurs

Dr. Alexander Glubokov (Russian Federation) and Dr llona Stobutzki (Australia) offered to act as
rapporteurs for the meeting. Dr lanelli offered to coordinate the preparation of technical annexes
summarising the stock assessment methods used and the results obtained.

5. Chairmanship of the Jack Mackerel Sub-Group

No inter-sessional nominations were received for a Chair of the Jack Mackerel Sub-Group. The Sub-
Group agreed that this meeting would be Chaired by the Chair of the SWG.

Participants asked Dr James lanelli (independent assessment advisor to the meeting, NOAA) whether
he was available for nomination to the position of Chair of the Jack Mackerel Sub-Group. Dr lanelli
noted that this would need to be approved by NOAA.

6. Report on the Assessment Simulation Task Team Technical Workshops

The Chair presented key points from his presentation to the 1°* SPRFMO Preparatory Conference
(Auckland, July 2010) on the first workshop held by the Assessment Simulation Task Team (ASTT) in
Lima, Peru, from 6 — 9 April 2010. The report of the workshop (SWG-09-JM-01) is available on the
SPRFMO website. The first ASTT workshop explored a number of alternative candidate stock
assessment models for use in SPRFMO jack mackerel assessments using simulated data, and made
recommendations on preferred assessment methodologies and approaches for jack mackerel
assessments to be conducted in 2010 using real data.
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Dr lanelli presented key points from the report of the first week of the 2" ASTT workshop held in
Seattle from 16 — 20 August 2010 (SWG-09-JM-02A). The primary purposes of that workshop were
to specify the framework of the joint assessment model to be used for the 2010 JM assessment, to
propose projection methods and reference points and to specify provisional input data for the 2010
assessment. The workshop explored reasons for differences found between the reference and
Chilean SCA models evaluated during the first workshop, and developed a Joint Jack Mackerel (JJM)
SCA assessment model for use in the 2010 assessments. This model was generalised to facilitate
addition of fleets and survey indices, to allow sharing of selectivities over different fisheries, to
provide projection capabilities, and to add the possibility of using length data and ageing errors for
catch-at-age data. Details of the IMM model specifications, fisheries, indices, proposed projections,
reference points and input data are described in SWG-09-JM-02A.

Dr lanelli then presented key points from the report of the second week (23 — 27 August 2010) of the
Seattle ASTT workshop (SWG-09-JM-02B), during which participants were trained in the use of the
JIM. The week focussed on implementing refinements to the JJIM assessment model and developing
routines for producing diagnostics and outputs for the assessment. Modifications include allowing
any index to share selectivities between different gear types, and allowing for power coefficients to
relate an abundance index (such as CPUE data) to population biomass. Details of the revised model
specifications are described in SGW-09-JM-2B. A range of alternate model specifications (sensitivity
analyses) and projection specifications (recruitment scenarios and future harvest strategies) were
used for initial exploratory analysis of the data available at the workshop. Figures showing resulting
model fits to the input data, model outputs, estimated selectivities and projections of estimated
biomass and fishing mortality are included in the workshop report.

7. Jack Mackerel Stock Assessments
7.1 Selection and specification of base-case and sensitivity stock assessment runs

The Sub-Group reviewed the results of the alternate model assessment runs conducted during the
2" week of the Seattle ASTT workshop (SWG-09-JM-02B). After consideration of the likelihoods
resulting from alternate sensitivity analyses, the group agreed to drop the power fits to CPUE. It was
agreed to retain the three growth models used to cohort-slice the Peruvian length-composition data
(Peruvian, Kochkin and Gili growth functions). The Gili growth function provided improved model
fits in the analyses conducted in Seattle, and it was agreed to use this as the growth function for
derivation of Peruvian age-composition in the initial base case assessment model, and to use the
other growth formulae in sensitivity runs.

Alternative approaches were adopted for estimation of Soviet catch-at-age, either using Soviet age-
length keys or using Chilean age-length keys (see section on model speficiations). It was agreed to
add a vessel-type-weighted Russian CPUE index, and to retain all the other indices used in Seattle. It
was proposed that one additional sensitivity be run to investigate the effect of the assumption on
natural mortality used in the Seattle ASTT workshop.

Other model specifications remained unchanged from those developed by the ASTT during the
Seattle workshop. The resulting model base case and sensitivity and projection specifications are
summarised below:

Assessment models used: Chile and the EU prepared assessments using the JJM model developed
during the ASTT Seattle workshop, in cooperation with Dr lanelli. The Russian Federation prepared
assessments using triple independently separable VPA (TISVPA).
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Specifications for the JJM Models:

Model Description
Basecase . All indices assumed proportional to biomass
Model 1 . Soviet age compositions from Russia
. Include all index data
. Gili growth
Sensitivities
Model 2 Peruvian growth
Model 3 Kochkin growth
Model 4 Soviet age compositions from Chile
Model 5 Model 4 - Downweight acoustic indices (Double CV)
Model 6 Model 4 - Downweight CPUE data (Double CV)
Model 7 Model 4 - Natural mortality alternative (0.33* instead
0f0.23)

(* The alternative M value of 0.33 was estimated using the method of Pauly (1980) On
the interrelationships between natural mortality, growth parameters and mean
environmental temperature in 175 fish stocks. J. Cons. CIEM, 39(20) : 175-192.)

Projection specifications:

The initial projection specifications (future recruitment scenarios and alternative harvest strategies)
used during the Seattle workshop (SWG-09-JM-02B) were revised as follows:

- Stochastic projections
- Recruitment: 2005 —2009; 2000 - 2009

- Alternate constant catch levels: 711,783t (2010 total catch up to September), 75%, 50%, 25%,
1%

Further technical details of the specifications of the seven initial assessment model runs are provided
in Annexes SWG-JM-01 and JM-02, together with results for model fits, residuals for key data inputs
and example outputs

7.2 Preparation of data sets required for the agreed stock assessment runs

The Russian Federation provided updated data on Soviet historical catches by region (SWG-09-INF-
06), data on length and age composition of catches for the historical trawl fishery over the period
1979 — 1991 (SWG-09-JM-INF08) and nominal CPUE by vessel type (SWG-09-JM-04).
Fleet Definitions: It was agreed to use four fleet definitions:

— Fleet 1: Chilean northern area within EEZ purse-seine fishery.

— Fleet 2: Chilean southern area within EEZ and high seas purse seine fishery.

— Fleet 3: Far northern area fishery, inside and outside the Peruvian EEZ.

— Fleet 4: International fleet high seas trawl fishery off the Chilean EEZ.
Catch by Fleet: The catch-by-fleet data table developed at the Seattle ASTT workshop was revised
and updated in accordance with the above fleet definitions.

— The updated catch data provided by the Russian Federation were used to replace the
USSR/Russian Federation catch data used at the ASTT workshop. These were provided in
three regions: Inside Peruvian EEZ, off Peru high seas and off Chile high seas.
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— USSR historical catches inside the Peruvian EEZ were already included in the reported
Peruvian catch, and so were not added again. USSR catches off Peru were included in
catches for Fleet 3.

— Ukrainian historical catches, which were separately specified in the Seattle workshop catch
table, are included in the historical USSR catch, so were deleted from the table.

— All international high-seas trawl catches were removed from the previous definition of fleets
1 and 2 and moved to the definition of Fleet 4.

— Cuban high seas catches were apportioned between Fleet 3 (far north) and Fleet 4 (off Chile)
in proportion to the distribution of USSR catches between these regions.

— Remaining Chilean purse-seine catches in the Chilean northern EEZ area then constituted the
definition of Fleet 1.

— Remaining Chilean purse-seine catches in the southern Chilean EEZ and adjacent high-seas
area then constituted the definition of Fleet 2.

— As far as possible, reported catches for 2010 were updated by participants up to the end of
September, to provide a provisional catch estimate for the most recent year. After these
updates, the provisional total catch for 2010 used in the assessments was 711,783t. Total
catch estimates for 2010 are not expected to increase substantially over this total.

The final catch-by-fleet catch table used in the assessments is included in Annex SWG-JM-01. The
updates in catch data resulted in slight decreases in total catch in years prior to about 1990 (as a
result of removal of double-counted Ukrainian catch), but no change to total catches since 1990.

USSR / Russian Federation Catch-at-Age: There was substantial discussion of the differences in
Russian catch-at-age data provided in SWG-09-JM-INFO8 (which consist primarily of ages 2 — 5), and
the high-seas catch-at-age used in previous Chilean assessments, which was calculated by applying
Chilean age-length keys to historical high seas catches (which consist primarily of ages 5 —9). There
is close similarity in the length-composition of the Russian and south-central Chilean catches, but
substantial differences between the historical age-length keys. The differences in age-composition
therefore results from substantial differences between the Chilean and Russian age-length keys used
to raise length-composition to age composition (Figure 1 in Annex SWG-JM-01).

Given the close similarity between length-composition data, and the indications in recent catches of
annual cyclical migration of jack mackerel from the Chilean zone out to the extent of the current
fishery (to 120°W, see report of the 8" SWG meeting and SWG-09-04), participants considered it
unlikely that there would be such substantial differences in age-composition between the Chilean
Zone and high seas catches of Chile.

Within the available time, and without additional work on otolith interpretation and growth analysis,
the sub-group was not able to reach agreement on which age-length keys are considered to be more
correct for the high-seas catches by Fleet 4. It was therefore agreed to use the Russian age-
composition data from 1979 — 1991 for Russian catches in the initial JJM assessment model base
case specifications (models 1, 2 and 3), and to run an alternate sensitivity analysis using Fleet 4 age
composition derived by applying the historical Chilean age-length keys to the Russian length
composition data (model 4). For other international fleets, the Chilean age composition was used for
the period from 1992 — 2010 (all models).

CPUE Indices: All CPUE indices used by the ASTT workshop were retained, but with a new Vanuatu
CPUE series being combined with the EU CPUE series.It was agreed to include the historical Russian
nominal CPUE (1989 - 1997) as an additional abundance index for Fleet 4, after simple
standardisation to produce a weighted average CPUE index across the vessel types in the data
provided (SWG-09-JM-INF 04).

Survey Indices: All survey indices (acoustic and daily egg production) used by the ASTT workshop
were retained.
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7.3 Conducting of agreed stock assessment runs

The two assessments teams (JJM: Dr lanelli/Chile/EU and TISVPA: Russian Federation) conducted
initial assessments using the agreed model run specifications and input data, and provided results to
Dr lanelli for compilation and presentation to the sub-group.

7.4 Review and discussion of the results of stock assessment runs, and specification of further
runs

Dr lanelli presented a summary of the initial results, model fits and residual patterns from the JIM
and TISVPA assessment runs conducted (see Annex SWG-JM-01). Key observations by the sub-group
included:

— Models 1, 2 and 3 produce unrealistically high and highly uncertain estimates of recruitment
in 2010. This appears to result partially from applying different age-length keys to the
different fleets in the southern area (Fleet 4). This appears to result in substantial model
over-estimation of the proportion of small fish in Fleet 4 catches in the past two years (see
fits to Fleet 4 age-composition data for 2009 and 2010). This would affect projections if the
final estimate of recruitment is included in the periods used in future recruitment scenarios.

— Model 4 provides better fits to age-composition and fleet selectivity data, partially as a result
of applying a consistent age-length key across all of the fleets in the southern area (Fleets 2
and 4).

— There was considered to be little biological justification for the alternative M value of 0.33
used in Model 7.

— Results of the sensitivity analyses, particularly Models 5 (down-weighted survey indices) and
6 (down-weighted CPUE) show that there is some degree of tension or contradiction
between the biomass trend signals provided by the catch-at-age data, and those provided by
the indices.

— There is close correspondence between the trends in estimated biomass in the TISVPA and
JJM models over the period of decline between 1990 and 1997, and close agreement in
estimates of current biomass. The TISVPA model predicts lower biomass than the JJM
models over the period 2000 — 2005, and prior to 1985.

For the reasons identified above, the sub-group agreed to discard Models 1, 2, 3 and 7 from further
JMM assessment runs. Models 5 and 6 were considered to be useful in exploring and demonstrating
tensions between the alternative indices of abundance.

It was agreed to go forward with assessment Models 4, 5 and 6 as the basis for providing jack
mackerel stock status advice in 2010. Assessment model 4 was designated as the final base case
assessment, with Models 5 and 6 providing sensitivity analyses, down-weighting of the acoustic and
CPUE indices respectively. The specifications of these three models remained unchanged for the
final runs.

For the final model runs, the sub-group requested the following additional outputs:

— Historical trends in fishing mortality (F) for each of the model runs.

— Stochastic ten year projections (to 2020) of trends in predicted total biomass (B) and fishing
mortality (F) under the recent 5-year (2005 — 2009) and ten year (2000 — 2009) average
recruitment (excluding the 2010 recruitment estimate), under alternative constant
proportions (0.01, 0.25, 0.5, 0.75 and 1) of the provisional 2010 catch to September
(711,783t).

— Trends in estimated total biomass compared to trends in biomass had no fishing occurred.
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7.5 Results from final stock assessment runs conducted

Dr lanelli coordinated final JJM model runs using the three agreed models, and prepared a technical
annex containing the main outputs, model fit results, projection results for the final JJM assessment
model runs and main results of the TISVPA analysis (Annex SWG-JM- 02).

Based on updated catch information available for the fishery, and the results of these assessments
(Annex SWG-JM-02), the JMSG produced the following Jack Mackerel Stock Status Summary:

e QOver the period 2005 — 2010, the main jack mackerel (Trachurus murphyi) fishery of interest to
SPRFMO has been the fishery occurring off the south-central coast of Chile, extending from
within the Chilean EEZ and out onto the high seas. Jack mackerel catches within the Chilean EEZ
and on the adjacent high seas contributed 92% of the total jack mackerel catch reported to
SPRFMO over 2005 - 2010. The remaining 8% of jack mackerel catch reported to SPRFMO over
that period has been taken primarily within the Peruvian EEZ.

e Jack mackerel catches off the south-central Chilean coast over this period show a continuous
distribution from the coast out to the westwards extent of the current high-seas fishery,
extending westwards past 120°W in 2009. In 2009 the SWG recommended that jack mackerel
should be managed as one single management unit for the immediate future. This
recommendation is not intended to prejudice any of the stock structure hypotheses adopted by
the Jack Mackerel Stock Structure Workshop.

e Reported jack mackerel catches increased steadily from 1970 onwards, reaching a peak of
4.8 million tin 1995. Catches then declined rapidly to 1.3 million t in 2000. Over the period 2000
- 2006 there was a slow increase in total catches to 2 million t. Despite increasing participation
and fishing effort in the fishery since then, catches declined steadily from 2007 onwards to 1.2
million t in 2009, which was the lowest catch on record since 1980. Catches have continued to
decline in 2010, with reported total catches up until September of 711,784 t (Annex SWG-JM-02
Figure 1).

® Jack mackerel abundance and productivity are strongly driven by annual recruitment. Results of
the 2010 JJM assessment base case indicate that high catches in the 1990s resulted from steadily
increasing recruitment (age 2) from 1970 to 1982, followed by two exceptionally strong year
classes in 1983 and 1984. Resulting strong recruitments in 1985 and 1986 (averaging 46.8 billion
fish per year) were more than two and a half times the long-term 1970 — 2010 average annual
recruitment of 17.3 billion fish (Annex SWG-JM-02 Figure 11).

e Results of the 2010 JIM stock assessment indicate that recruitments from 1989 — 1996 were
slightly below long-term average, and increasing catches over 2000 — 2006 resulting from above
average recruitment (around 20.3 billion fish) over the years 1997 — 2001. Since 2002,
recruitment has remained below the long-term average. Over the period 2000 — 2009, annual
recruitment was only 60% (10.4 billion fish) of the long-term average. As a result of weak year
classes from 2004 onwards, average recruitment over the period 2005 — 2009 (5.2 billion fish)
has only been 30% of the long term average (Annex SWG-JM-02 Figure 11).

e Results of the 2010 JIM stock assessment indicate that fishing mortality (F) increased slowly over
the period from 1970 to reach about 0.22 in 1993, and then increased rapidly to 0.94, the highest
level in the history of the fishery, in 1997. Estimated F declined back down to 1994 levels by
2005 partially as a result of effort reductions in the Chilean fleet, but has increased sharply again
to about 0.8 in 2010, near the historically highest level (Annex SWG-JM-02 Figure 11).

e Despite increasing fishing mortality since the start of the fishery, total biomass (B) and spawning
biomass (SSB) are both assessed to have increased steadily over the period 1970 to 1987 as a
result of the steadily increasing recruitments over that period, and particularly the strong 1985
and 1986 recruitments, reaching a peak total biomass of about 27 million t in 1987 (Annex SWG-
JM-02 Figure 11).
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® As a result of below average recruitment over the following decade, coupled with high and
increasing fishing mortality, estimated total biomass declined to about 8.6 milliont in 1998.
Increased recruitment resulted in a slow increase in estimated biomass to about 10.2 million t in
2001. Weak year classes from 2004 onwards, combined with escalating fishing mortality,
resulted in decline in estimated total biomass to about 2.1 million t in 2010, the lowest level over
the history of this fishery (Annex SWG-JM-02 Figure 11).

® The ratio of estimated total biomass to the biomass which have existed had no fishing occurred
has declined steadily throughout most of the history of this fishery. Under the JJM assessment
model base case, the 2010 ratio of total biomass relative to the unfished biomass is estimated to
be 11%, ranging from 9% (model 6) to 14% (model 5) in sensitivity analyses (Annex SWG-JM-02
Figure 13).

e Projections of future total biomass (B) and fishing mortality (F) in 2020 were conducted under
two alternative future recruitments scenarios: 1)  Average recruitment as estimated from
2005-2009 (30% of the long-term average) (Annex SWG-JM-02 Figure 17); and 2) Average
recruitment as estimated from 2000-2009 (60% of the long term average) ( SWG-JM-02 Figure
18). Four constant catch scenarios were explored: in projections: current levels (711 kt) and at
75%, 50%, 25%, and 1% of current levels.

® These simulations show that, for the base case (model 4), future constant catches held at 75% of
current catches (533.25 kt) for the 5-year average recruitment scenario are predicted to result in
slight decline in projected biomass, with little change in fishing mortality (Annex SWG-JM-02
Figure 17). Under the sensitivity analyses explored, for model 6, there is an increased likelihood
that biomass will decline under catches at 75% of current catches, whereas, under model 5,
biomass is predicted to remain stable or increase slightly at 75% of current catch.

® The higher (10-year average) recruitment scenario indicates that the current catch level (711 kt)
is likely to result in increase in biomass and reduction in fishing mortality (Annex SWG-JM-02
Figure 18). Under the sensitivity analyses explored, for model 5, larger increases in biomass than
model 4 are predicted. For model 6, there is a likelihood of slight increase in biomass at current
catches.

® For the 5-year average recruitment scenario, under all assessment models, catches would need
to be reduced to less than 75% of current catch for there to be a greater than 50% probability of
stock increase (Annex SWG-JM-02 Figure 17). The higher recruitment scenario based on the 10-
year average recruitment projection indicates that, even at the current catch level (711 kt) the
stock is likely to increase (Annex SWG-JM-02 Figure 18).

Table 1. Summary of probabilities, from the JJM assessment results, of biomass in 2020 being less than
current biomass (p B,00<Bio10) and the predicted ratio of 2020 biomass to current biomass
(B2020/B2010) Under two future recruitment scenarios (recent 5-year and 10-year averages) and
five alternative future constant catch scenarios (1%, 25%, 50%, 75% and 100% of 711,783 t).

Model 4
Probability (82020 < B2010) Ratio (B2020 / B2010)
Recr 1% 25% 50% 75% 100% Recr 1% 25% 50% 75%  100%
Syr 0.00 0.00 0.00 0.54 1.00 Syr 3.67 2.89 2.02 0.97 0.10
10yr 0.00 0.00 0.00 0.01 0.17 10yr 6.04 5.22 4.32 3.29 2.01
Model 5
Probability (82020 < B2010) Ratio (B2020 / B2010)
Recr 1% 25% 50% 75%  100% Recr 1% 25% 50% 75%  100%
Syr 0.00 0.00 0.00 0.22 0.95 Syr 2.95 2.42 1.85 1.20 0.35
10yr 0.00 0.00 0.00 0.01 0.05 10yr 4.79 4.23 3.64 3.00 2.23
Model 6
Probability (82020 < B2010) Ratio (B2020 / B2010)
Recr 1% 25% 50% 75% 100% Recr 1% 25% 50% 75%  100%
Syr 0.00 0.00 0.00 0.86 1.00 Syr 4.10 3.11 1.99 0.44 0.10
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| 10yr | 000 000 000 004 039] | 10yr | 694 591 477 348 155 |

Participants requested that the final JJM modelling software, control files, output software,
projection software, data inputs and indices be made available on the SPRFMO website, for future
reference. The SPRFMO Secretariat undertook to prepare an archive containing these files, and to
consult with participants regarding potential confidentiality concerns before making the file available
on the website.

7.6 Recommendations for Improving Future Assessments

There was substantial discussion regarding the tensions and trade-offs between biomass trend
signals provided by catch-at-age data, survey indices and CPUE indices. The sub-group recognised
that there are uncertainties and concerns regarding all of these data sources, and that future
assessments would be improved by improving each of these data indices. The sub-group
recommended that attention be given to the following work in order to improve future assessments:

— Cooperative work between participants to develop consistent otolith ageing protocols and to
resolve apparent differences in growth-rate analyses and maturity schedules for the various
regions.

— Further work to investigate the effect of spatial and seasonal patterns to improve existing
acoustic indices and to evaluate to what extent they provide indices of abundance for
particular areas or stock components.

— If CPUE data are to be used to provide indices of abundance, efforts must be made to
develop standardised CPUE indices adjusted for factors such as historical changes in vessels,
fishing areas, seasonal fishing patterns and environmental factors.

— Investigate the explicit incorporation of length-composition data within the assessment
model, with model estimation of growth parameters.

— Conduct projections of stock status associated with the impact of a range of possible
management measures, including minimum size lengths for jack mackerel and minimum
fishery specific net mesh sizes.

8. Advice on Jack Mackerel Stock Status

In November 2009, based on a comprehensive review of available fishery and stock status indicators
for the Chilean jack mackerel resource, the 8" meeting of the Scientific Working Group, advised that:

e “Fishing mortality (F) is likely to have exceeded sustainable levels since at least 2002, and
continues to do so. Current biomass levels are substantially below levels at the peak of the
fishery in the 1990s and, as a result of recent poor recruitment, are highly likely to be still
declining.

® [ow recruitment, low and declining spawning and total biomass, low and declining SBR and
landings in excess of surplus production all indicate that further declines in stock status are
likely unless fishing mortality is reduced, particularly if recruitment remains poor.”

At this meeting, advice on jack mackerel stock status was based on stock assessments conducted
using the Joint Jack Mackerel (JJM) statistical catch-at-age model developed collaboratively by
participants in the inter-sessional Assessment Simulation Task Team (ASTT), advised and assisted by
Dr lanelli of NOAA. Results of an alternative assessment conducted using a Triple Instantaneous
Separable Virtual Population Analysis (TISVPA) model are closely consistent with the results of the
JIM assessments.
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® Jack mackerel catches have declined steadily since 2006, and continued to decline in 2010,
with provisional (to September) 2010 catches being at the lowest level since 1976. There is
close agreement on current biomass levels between all of the assessment models used.
Assessment results indicate that total biomass has declined by 79% since 2001 to 2.1 million t,
the lowest level in the history of the fishery. Current total biomass levels are estimated to be
9% - 14% of the biomass which would have existed if there had been no fishing.

e Estimated average recruitment over 2005 — 2009 has only been 30% of long-term average
recruitment. There has been an appearance of small (20 cm) fish in 2010 catches in a number
of regions and fisheries. However, these have been patchily distributed and have contributed
small catches. Appearance of these small fish is an encouraging sign that recruitment may be
improving, but is not yet persuasive evidence of appearance of a strong year class.

e |t is possible that appearance of small fish signals the start of a period of increase in
recruitment back towards higher average levels. However, past recruitment histories and
auto-correlation between annual recruitment indicate that recruitment increase will be
gradual. It is therefore likely that recruitment in 2011 will be closer to the recent 5-year
average recruitment, than to higher 10-year average recruitment.

e Under 5-year average recruitment, for the base case assessment, there is a 100% probability
that biomass will continue to decline at current (2010) catch levels (711,783 t), with projected
biomass in 2020 of 10% of current biomass. At 75% of current catches, there is a 54% chance
that biomass will continue to decline, with projected biomass in 2020 of 97% of current
biomass. At 50% of current catches, all models indicate that biomass will increase to about
double current biomass.

e Given the current low biomass, and the high likelihood of rapid further declines at current
catch levels, immediate catch reductions will be required to prevent further biomass decline
and provide some possibility of rebuilding.

9. Jack Mackerel Stock Structure Research Programme

9.1 Inter-Sessional Progress with the Jack Mackerel Research Programme

SP-09-SWG-JM-04 Population structure of the Chilean jack mackerel (Trachurus murphyi) in the
South Pacific Ocean

Dr Gerlotto gave a presentation on document SWG-09-JM-04, which discusses alternative stock
structures for Chilean jack mackerel primarily in the southeast Pacific Ocean. While there are
currently four alternative stock structure hypotheses for the structure of this stock, genetic studies
suggest a single, genetically young population. The paper discusses two hypothetical structures for
this population: a “super-population” where all the fish belong to a single population that expands
and contracts depending on the biomass; and a meta-population, where a source population creates
several sub-populations that can remain independent for a long period depending on environmental
conditions. It is possible that jack mackerel stock structure can cycle between these states as
biomass increases and decreases.

In discussion of the paper, some participants made the following observations:

— If the stock does cycle from a super-population at medium abundance, through a meta-
population at high abundance, to a single population at low abundance, then connectivity
would exist between population components and a global management approach would be
required.
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— There may, however, be some differences between certain population parameters in some of
the components of a meta-population (such as growth rate or recruitment patterns) that may
justify some specific regional management measures for the southern and northern
components of a meta-population.

— The most important question was what research projects need to be conducted under the Jack
Mackerel Research Programme to ascertain which of the hypothetical stock structure
explanations actually apply to jack mackerel in the South Pacific.

SWG-09-INF-07 Russian population genetics study of jack mackerel in the South Pacific

Dr Glubokov gave a brief presentation on their information paper explaining the genetic sampling
that had been conducted, and the genetic analysis that was underway, to evaluate genetic
relationships between jack mackerel sampled in different regions in the South Pacific, using
microsatellite analysis and amplified fragment length polymorphism (AFLP).

Other Research Activities

Dr Serra reported on a second phase of the multi-disciplinary jack mackerel stock structure research
programme being conducted by Chile. This will be initiated in 2011, and will involve collection of fish
samples from northern Peru to southern Chile for genetic, parasite, otolith chemistry and otolith
morphology analysis. Genetic tags developed during the first phase of this programme will be used,
and oceanographic data will be collected. Chile hopes to obtain collaboration from the high seas
fishing fleets and New Zealand to obtain samples from other regions for inclusion in the analyses.

Jack Mackerel Research Programme Task Team

During the 8" SWG meeting, participants were asked to nominate contact persons for the Jack
Mackerel Research Programme Task Team. The Executive Secretary reported that nominations had
been received from Chile (Dr Rodolfo Serra), Peru (Dr Ulyses Munaylla), Russian Federation (Dr
Alexander Glubokov) and EU (Dr Ad Corten).

The Sub-Group reiterated the importance of initiating collaborative research projects under the Jack
Mackerel Research Programme to investigate the stock structure of Chilean jack mackerel across the
South Pacific Ocean. Rodolfo Serra was nominated to be coordinator of the Task Team for the next
year. Two projects for the task team to focus on during 2011 were identified:

1) Chilean multidisciplinary project on jack mackerel stock structure: The task team should assist
with collaboration between participants in providing samples from other regions for analysis.
Opportunities for collaborative or comparative analysis of samples at different laboratories (as
recommended in the Jack Mackerel Research Programme) should also be investigated.

2) Otolith Interpretation, Ageing and Maturity: Differences between the various sensitivity
analyses conducted during the 2010 jack mackerel assessment process emphasised the
importance of obtaining correct ageing and growth information for the different fleets.
Progress needs to be made with developing standardised and agreed otolith interpretation
protocols, and developing correct growth curves and age-length keys for jack mackerel caught
in various regions. Chile offered to coordinate a task team project on otolith interpretation
and ageing. An otolith interpretation and ageing workshop was considered to be the best way
to progress this work, and Peru offered to host such a workshop in Lima during 2011.
Participants noted that it would be useful to arrange for the participation of an independent
expert in this workshop.
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9.2 Application of Hydro-Acoustic Methods to Pelagic Research

Dr Gerlotto reported back on participation in the ICES FAST working group meeting held in San
Diego, USA, in April 2010 (SWG-09-JM-03). The ICES working group is potentially interested in
working together with SPRFMO on common approaches to acoustic surveys, particularly using
industry vessels. If there is interest from SPRFMO participants, a one-day joint discussion could be
held during the ICES FAST meeting to be held in Iceland in 2011.

SWG-09-JIM-05 The importance of acoustic data from fishing vessels for the analysis and
management of the Chilean Jack Mackerel fishery in the South Pacific Ocean

Dr Gerlotto gave a presentation describing the fisheries-related data and information that can be
collected using acoustic surveys methods, and alternative approaches to designing and conducting
such surveys using research vessels and fishing industry vessels. Protocols have been developed for
collection of acoustic data using industry vessels, with criteria for classifying and selecting industry
vessels in terms of suitability for collecting various classes of acoustic information.

The presentation included a proposal for initiating a collaborative pilot project for collection of
acoustic data using industry vessels in the SPRFMO Area. Dr Rudy Kloser of CSIRO Australia, current
Chair of the ICES FAST working group, has offered to coordinate a SPRFMO acoustics task team to
develop objectives and a work plan for such a pilot project, provided there is a commitment from
SPRFMO participants to participate actively in the project.

Dr Gerlotto (for IRD) and Peru (IMARPE) confirmed their interest in participating actively in the
project. Other participants expressed concern at the potential costs. Chile noted that it was an
interesting proposal, but that internal discussions would be required before Chile could make any
commitment to participation in the pilot project.

Participants were asked to continue inter-sessional consideration and consultation on the possibility
of establishing a SPRFMO acoustics task team, and the possibility of initiating a pilot project on
collection of acoustic information using industry vessels.

10. Revisions to the Jack Mackerel Species Profile

Discussion of the draft revised jack mackerel species profile was deferred to the next meeting.

11. Future Jack Mackerel Sub-Group Work Programme

The following were identified as the most important jack mackerel research activities to conduct
over the next year:

e Stock assessment: Implement the recommended improvements to jack mackerel stock
assessments and conduct an updated jack mackerel assessment in 2011.

e Jack Mackerel Research Programme:

— Collaborative collection and contribution of samples from different fleets and regions
for the Chilean multidisciplinary project on jack mackerel stock structure.

— Preparation for, and conducting of, an otolith interpretation and ageing workshop in
Peru during 2011.

— Development of schedules of maturity by length and age for different regions.

® |Investigate opportunities for increased collaboration between SPRFMO participants with
acoustic surveys work for pelagic species.

Report of the Science Working Group IX Page 27



12. Other Matters

No other matters were discussed.

13. Adoption of Jack-Mackerel Sub-Group Report and Summary

The report and summary of the jack Mackerel Sub-Group meeting was adopted after inclusion of
agreed final edits.
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Annex SWG-JM-01

ANNEX 1: Assessment models developed and evaluated during the Jack Mackerel Subgroup
Meeting

Data

During the meeting, several new pieces of information were presented. The meeting agreed on data
sets going forward for catch (Table 1). The detailed catch-age and index data can be provided by the
SPRFMO Secretariat. The subgroup evaluated the treatment of the length frequency data for the
early period (1979-1991; Fig. 1) relative to how age determinations used to convert these data to
ages affect the age compositions. The mean weights-at-age over time used for all gear types and
indices, as decided by the ASTT, is provided in Fig. 2 and maturity-at-age is shown in Table 2. The
final datasets evaluated by the subgroup are available to members upon request.

Assessment models

TISVPA Model

A “triple-separable” version of the ISVPA model (TISVPA) was used for the assessment runs. This
version of the model allows it to take into consideration possible cohort-dependent peculiarities in
selection pattern originating from different interactions of different cohorts with fishing fleet, or by
possible errors in aging of some cohort or by some other unknown reasons. The catch-at age data
of all fleets were summarized. The common weight-at-age values were found by weighting according
to the share of the fleet in the total catches.

The non-mixed version of the model was used. Other settings of the model were the following:
unbiased separable representation of fishing mortalities and the split selection pattern for two
periods - before and after the 1991.

The model settings were chosen to minimize non-contradicting signals from the available
catch-at-age data. No additional fitting data were applied and the following settings were used:

e The “catch-controlled” version (catch-at-age is assumed as true and all residuals in
catch-at-age are attributed to violations of selection pattern stability) with the assumption of
unbiased separable representation of fishing mortalities;

e The window for estimation of cohort-factors — from age 3 to age 10; the measure of
closeness of fit for catch-at-age — sum of squared residuals in logarithmic catches;

¢ The absolute median deviation (AMD) was used to minimize the residuals in the given and
estimated catches-at-age.

The year of the change in selection pattern was chosen as 1991.

Joint jack mackerel model

A statistical catch-at-age model was used to evaluate the jack mackerel stock. The JIM (“Joint Jack
Mackerel Model”) considered different types of information, which corresponds to the available data
of the jack mackerel fishery developed on the South Pacific area since 1970 to 2010. A list of this
information is listed in Table 3.
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Parameters estimated conditionally are listed in Table 4. The most numerous of these involve
estimates of annual and age-specific components of fishing mortality for each year from 1970-2010
and each of the four fisheries identified in the model. Parameters describing population numbers at
age 2 in each year (and years prior to 1970 to estimate the initial population numbers at ages 2-12)
were the second most numerous type of parameter.

The table of equations for the assessment model is given in Tables 5, 6 and 7.

The treatment of selectivities and how they are shared among fisheries and indices is given in Table
8. The numbers of parameters for different model configurations were around 350. Also depending
on the model configuration, some growth functions were employed to convert length compositions
to age compositions (see Table 9)

Model evaluation

A set of 7 exploratory models were proposed and run for evaluation purposes. The assessment
considered 7 model configurations and their detail are showed in Table 10. The last three models
5,6 and 7 (which were based on model 4) correspond to sensitivity analysis, which ocused on
evaluating the model response when the weight of abundance indexes is changed, or a different
value of natural mortality is used. These specifications are shown in Table 11. The subgroup
evaluated the impact of different configurations and selected Model 4 as the “base case” for the
work presented in Annex 2, based on comparison of likelihood values shown in Table 12.
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Figures
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Figure 1.

Historical 1979 — 1991 length frequency distributions for the Russian and south-central
Chilean fisheries.
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Figure 2. Mean weights-at-age (kg) over time used for all data types in the JJM models. Different
lines represent ages 2 to 12.
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Predicted and observed catches by fleet

Observed [ | Predicted
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Figure 3.  JJM Model fit to the total catches (‘000 tonnes) by fleet for Fleet 1 (N_Chile_PS), Fleet 2
(SC_Chile_PS ), Fleet 3 (Far_North) and Fleet 4 (Offshore_Trawl). The bars represent the
observations and the line represents the predicted values.
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Residual catch at age by fleet
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Figure 4. Logged residuals of observed and predicted catch-at-age proportions for the different
fleets (left) and residuals for each of the indices (right) from JJIM model 4.
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Figure 5.  Total biomass estimates comparing the TISVPA model to that of the seven JJM models.
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Table 1. Sources and values of catch (t) compiled for the four fleets used for the assessment.
1) data provided by Chilean scientists, 2) fraction of catches reported to SPRFMO that was assigned by working group to fleet 2. 2010 data are provisional.
Fleet 1 Fleet 2 Fleet 3 (Far north) Fleet 4 Trawler fleet off Chile (outside EEZ)

Year N Chilea (1) Chile CS (1) Peru(1) Ecuado (2) USSR Cuba (2) Total fleet 3 Belize China Russia/USSR 1) Cuba Vanuatu Fleet 4 Grand total

1970 175208 7938 4711 4711 0 187857
1971 164838 21934 9189 9189 0 195961
1972 62634 7100 18782 18782 5500 5500 94016
1973 71762 8904 42781 42781 0 123447
1974 163396 12678 129211 129211 0 305285
1975 186890 34951 37899 37899 0 259740
1976 237876 65570 54154 54154 0 357600
1977 225907 75585 | 504992 504992 0 806484
1978 367762 150319 | 386793 386793 49220 49220 954094
1979 311682 203269 151591 175938 327529 356271 356271 1198751
1980 266697 215528 | 123380 252078 21885 397343 292892 0 292892 1172460
1981 435061 440935 37875 371981 55598 465454 399649 0 399649 1741099
1982 756484 643821 50013 84122 32401 166536 651776 0 651776 2218617
1983 259128 541696 76825 31769 26876 135470 799884 29480 829364 1765658
1984 663695 677910 | 188893 15781 10510 215184 942479 39623 982102 2538891
1985 471599 923042 79370 26089 12049 117509 762903 13204 776106 2288256
1986 42536 1103200 | 44292 1100 40282 85674 783900 0 783900 2015310
1987 280594 1416781 38099 0 38099 818628 40413 859041 2594515
1988 278701 1703037 | 113743 120476 35890 270109 817812 0 817812 3069659
1989 265861 2031058 133671 137033 9264 279968 854020 4635 858655 3435542
1990 258233 2150956 | 224684 4144 168636 14312 411776 837609 4710 842319 3663284
1991 282817 2649828 | 234110 45313 30094 507 310024 514534 0 514534 3757203
1992 285387 2796812 | 93065 15022 0 108087 32000 32000 3222286
1993 359947 2745099 121309 2673 0 123982 0 3229028
1994 197414 3596904 | 213220 36575 249795 0 4044113
1995 211594 3984244 | 386748 174393 561141 0 4756979
1996 264631 3017165 357953 56782 414735 0 3696531
1997 88276 2541981 | 371485 30302 401787 0 3032044
1998 19278 1546704 | 314123 25900 340023 0 1906005
1999 44582 1130488 | 82541 19072 101613 0 1276683
2000 107769 1135082 240881 7122 248003 0 1490854
2001 244019 1216754 | 774603 133969 908572 20090 20090 2389435
2002 108727 1357185 92470 604 93074 76261 76261 1635247
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2003 142016 1272302 | 134975 134975 94690 2010 7540 53959 | 158199 1707492
2004 157647 1289820 | 106270 106270 131020 7438 62300 94685 | 295443 1849180
2005 165552 1248971 | 46769 46769 867 143000 6179 9126 7040 77356 | 243568 1704860
2006 154524 1215738 | 256318 256318 481 160000 62137 10470 129535 | 362623 1989203
2007 170220 1119713 | 188450 927 189377 | 12585 140582 123511 38700 10940 112501 | 438819 1918129
2008 167258 728850 | 120749 120749 | 15245 143182 106665 22919 12600 4800 100066 | 405477 1422334
2009 133994 690610 | 25472 25472 117963 112231 20213 13759 79942 | 344108 1194184
2010* 162371 288048 | 37413 37413 | 2240 62159 75747 11643 8183 17493 46487 | 223952 711784
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Table 2.  Jack mackerel sexual maturity by age used in the JMM models (SP-07-SWG-JM-SA-05).

Age (yr) 2 3 4 5 6 7 8 9 10 11 12

Proportion mature 0.00 0.04 0.50 0.96 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Table 3.  Years and types of information used in the JJM assessment models.
Catch at
Fleet Catch at age length Landings CPUE Acoustic DEPM
1984-
1988;
. ) 1970- 1999-
North Chile purse seine 1975-2009 - - 1991;
2010 2008
2006-
2009
South-central 1970- 1997-
) ) 1975-2009 - 1995-2002 -
Chile purse seine 2010 2009
1970- 1983-
FarNorth - 1980-2009 1996-2009 -
2010 2009
China
(2000-
2007); EU
. & Vanuatu
International trawl off 1978-
, 1979-1991 2007-2008 (2003- - -
Chile 2010
2010);
exUSSR
(1987-
1991)
Table 4. Symbols and definitions used for model equations
General Definitions Symbol/Value Use in Catch at Age Model
Year index: i = {1970, ...., 2010} i
Ageindex: j={2,3, ..., 12"} j
Mean weight in year ¢ by age j W,
Maximum age beyond which Maxage Selectivity parameterization
selectivity is constant
Instantaneous Natural Mortality M Fixed M=0.23, constant over all ages
Proportion females mature at age j Dj Definition of spawning biomass
Sample size for proportion in year i T Scales multinomial assumption about estimates of

proportion at age

Survey catchability coefficient Prior distribution = lognormal( ,U; 7 0_3)

Stock-recruitment parameters Unfished equilibrium recruitment
Stock-recruitment steepness

Recruitment variance

VA =5

Unfished biomass
fishing

Spawning biomass per recruit when there is not

Estimated parameters

&,(#), Ry h &, (), 17, 10", M1y (), 77 (#), 9" (#)

Note that the number of selectivity parameters estimated depends on the model configuration.
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Table 5.  Variables and equations describing implementation of the joint jack mackerel assessment
model (JIM).
Eq Description Symbol/Constraints Key Equation(s)
1) Sursvey abundance index (s) by year S = ‘IJZN WSt ~z,
( A represents the fraction of the year when I j
the survey occurs)
2) Catch biomass by year G . , s
Ci; _ZN’! ij j (I-e ”)
'J
. .. . 12 A, -A'Z,
3) Proportion at age j, in year i S B =10 C.f. N S'e Az,
ij j= puf plv — y_J
s N'Z;
Z ZNUSJ
4) Initial numbers at age =2 — LHR+E
) g ] N1970,j = eHrTE9m0
J
uR+EW7l j
5) 2<j<11 Nign,; = e He
— -l
6) j= 12+ Nigro12 :Nmo,u(l_e M)
7) Subsequent years (i >1970) j=2 N, =e"*
8) 2 <J< 11 Ni.j — Ni*l,j*leizkl.jil
9 j= 12+ N;,lz‘ =N_n e 4 N e frn
10) Year effect and individuals at age 2 and 2010
i=1958, ...,2010 £,2.6=0 N _pue
i=1958 2
11) Index catchability g =e"
s ul s _ 0 )
Mean effect “ f sj=e Jj < maxage
N N s
77 N ’7 .= O SS~ =e'lmmlg= .
Age effect S ! /= maxage
12) Instantaneous fishing mortality ¥ w17l +g,
Y =
ij
13) Mean fishing effect ,tlf
14) Annual effect of fishing mortality in year i 2010
4. 2 9=0
i=1970
15) .. . S; =e / L) < maxage
age effect of fishing (regularized) In year 12
time variation allowed ”-f 27; =0 s/ = g i
ij oj=2 Sy = e’ j > maxage
In years where selectivity is constant over i # change year
time 77f = 77f
LT
16) Natural Mortality M Set fixed at 0.23 in basecase
17) Total talit — !
) Total mortality ZLJ'_ZFU +M
105,
17) Spawning biomass (note spawning taken to  Bi B = ZN e ”W
occur at mid of November)
18) Recruitments (Beverton-Holt form) at age 2. R 7= 9B
i ' B+B
:% d ﬁ:BU(l_h) where
5h—1 5h—1
B, =R,p

Jj=2

h=0.8
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Table 6.  Specification of objective function that is minimized (i.e., the penalized negative of the
log-likelihood).
Likelihood Description / notes
/penalty
component
19) Abundance 2 Survey abundances
indices 5 i
Ll = Zﬂ'l 21 ~
20) Prior on L , , Smoothness (second differencing),
smoothness for L= Z[: A & (77 15 =21 ) Note: I[={s, or f} for survey and
selectivities fishery selectivity
21) Prior on 2010 Influences estimates where data are
recruitment L3 = /13 26‘? lacking (e.g., if no signal of
regularity i=1958 recruitment strength is available,
then the recruitment estimate will
converge to median value).
22) Catch biomass 2010 c 7 2 Fit to catch biomass in each year
likelihood i
L,= Z A Z In| ==
f i=1970 C,-
23) Proportion at age L= _Z T'p! ln( p_() [={s, f}for survey and fishery age
likelihood ’ i ! composition observations
24) Fishing mortality  F yalues constrained between 0 (relaxed in final phases of
regularity estimation)
and 5
25) Recruitment 2010 N 2 Conditioning on stock-recruitment
curve fit L6 — /16 z In| —=%2 curve over period 1977-2004.
i=1977 i
26) Priors of RO non-informative
assumptions R
% fixed at 0.6
27) Overall objective

function to be
minimized

L=>L
k
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Table 7.  Penalties used on log-likelihood functions in the base model.

L s Abundance index A @ f Catch biomass likelihood ~ AT
1 1 Acoustic CS- Chile 5.6 1 N-Chile 200
2 Acoustic N-Chile 2 2 CS- Chile 200
3 CPUE - Chile 12.5 3 Peru 200
4  DEPM - Chile 3.1 4 International 200
5 Acoustic-Peru 5.6 5 ex USSR 200
6 CPUE - Peru 12.5
7 CPUE- China 3.1
8 CPUE-EU 12.5
9 CPUE- ex USSR 12.5
Proportion at age
2 s Smoothness for selectivities A® s likelihood T
1 Acoustic CS- Chile 100 1 Acoustic CS- Chile 30
2 Acoustic N-Chile 100 2 DEPM - Chile 20
3 CPUE - Chile 100
7 CPUE- China 100
8 CPUE-EU 100
9 CPUE ex-USSR 100
Proportion at age
f Smoothness for selectivities A" f likelihood T
1 N-Chile 1 1 N-Chile 20
2 CS- Chile 25 2 CS- Chile 50
3  Peru 12.5 3  Peru 30
4 Internacional 12.5 4 Internacional 30
5 ex-USSR 12.5 5 ex-USSR 30
3 Recruitment regularity A @ S-Recruitment curve fit A D
1.4 1.4
(1) A corresponds to 070_2 :
o A
0.05 200.0
0.10 50.0
0.20 12.5
0.30 5.6
0.40 3.1
0.50 2.0
0.60 1.4
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Table 8.  Description of JJM model components and how selectivity was treated.

Item Description Selectivity assumption
Fisheries
1) Chilean northern area fishery Estimated from age composition data
2) Chilean central and southern area fishery Estimated from age composition data
3) Peruvian fishery Estimated from transformed length data to
age.
4) Recent offshore trawl fishery and Estimated from recent age composition data
(post 1992)
Ex-USSR trawl fishery Estimated from historical age composition
data.

Index series

5) Acoustic survey in central and southern Estimated from age composition data
Chile

6) Acoustic survey in northern Chile Assumed to be the same as 1)

7 Central and southern fishery CPUE Assumed to be the same as 2)

8) Egg production survey Estimated from age composition data
9) Acoustic survey in Peru Assumed to be the same as 3)

10) Peruvian fishery CPUE Assumed to be the same as 3)

11 Chinese fleet CPUE (from FAO workshop)  Assumed to be the same as 4)

12) Vanuatu & EU fleets CPUE Assumed to be the same as 4)

13) ex-USSR CPUE Assumed to be the same as 4) but for earlier

period
Table 9.  Growth parameters employed to convert the length compositions (Peru) to age

compositions for the Fleet 3 far north fishery.

Peru Russia Chile
Parameter . . -
(Unpublished) (Kochkin, 1994) (Gili et al, 1995)

Loo (cm) 68.8 74.2 70.8
k (year-1) 0.165 0.11 0.094
to (year) -0.902 -0.89 -0.896
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Table 10. Particular specifications for the different models applied.

Model Description
Initial base case ¢ Allindices assumed proportional to biomass
Model 1 ® Soviet age compositions based on Soviet age-length keys

¢ Include all index data
e Gili growth parameters to convert length frequencies from the far-north
fishery to age compositions

Sensitivities
Model 2 Peruvian growth parameters to convert length frequencies from the far-north
fishery to age compositions
Model 3 Kochkin growth parameters to convert length frequencies from the far-north
fishery to age compositions
Model 4 Soviet age compositions based on Chilean age-length keys
Model 5 Downweight acoustic indices (Double CV)

Model 6 Downweight CPUE data (Double CV)
Model 7 Natural mortality alternative: M=0.33

Table 11. Different cases (coefficients of variation) considered on the sensitivity analysis

model 4
Index n* model 5 model 6 model 7
(base case)

Acoustic Chile CS 13 0.2 0.4 0.2 0.2
Acoustic Chile N 10 0.5 1.0 0.5 0.5
CPUE Chile 8 0.2 0.2 0.4 0.2
DEPM Chile 9 0.5 0.5 0.5 0.5
Acoustic Peru 27 0.2 04 0.2 0.2
CPUE Peru 14 0.2 0.2 0.4 0.2
CPUE China 8 0.4 0.4 0.8 0.4
CPUE Vanuatu & EU : 0.25 (2003-06) 0.25 (2003-06) 0.50 (2003-06) 0.25 (2003-6)
(**) 0.20(2007-10) 0.20 (2007-10) 0.40 (2007-10) 0.20 (2007-10)
CPUE USSR 5 0.25 0.25 0.5 0.25

M 0.23 0.23 0.23 0.33
Notes:

* number of observations
** between parenthesis the years
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Table 12. Values of components of the objective function for the 7 different JJM models. Note that
Model 5 and Model 6 values use different weightings for indices and hence are not
strictly comparable.

Modell Model2 Model3 Model4 Model5 Model6 Model7

Data

Indices likelihoods 425.7 409.4 423.4 435.2 222.2 361.0 428.4
Fishery Age compositions 945.0 945.1 965.7 838.2 788.6 828.1 791.6
Survey age compositons 132.8 127.3 1333 136.5 124.4 1335 138.6

Catch biomass 6.9 3.7 5.2 6.8 2.0 5.2 5.8
Priors

Fishery selectivity 50.2 59.2 55.2 31.8 30.6 31.5 30.5
Indices selectivity 24.0 24.7 24.1 26.4 21.1 26.1 27.5
Stock-recruitment 39.1 42.1 38.3 21.0 22.8 24.9 14.4
total 1,6239 1,611.7 1,6453 1,496.2 1,212.0 1,410.7 1,437.1
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Annex SWG-JM-02
ANNEX 2: Results from final selected models for the 2010 Jack mackerel stock assessment

This annex contains the main results from the final models specified at the subgroup meeting.

Assessment model results

Total catch used for this assessment is shown in Fig. 3. Other data in the model is shown in the fit
figures below or in Annex 1. For the purposes of this section the three models presented represent
the base case (Model 4 from Annex 1) and alternatives that seem to bracket model uncertainty
(Models 5 and 6 from Annex 1).

The base case fit (Model 4) to the fishery age composition data is shown in Figures 4, 5, 6, and 7.
This model fit to the indices is shown in Figure 8 while the fit to the index age compositions are
shown in Figures 9, and 10. Selectivity estimates for the fishery and indices is shown over time in
Figs. 11 and 12 respectively. A summary of the time series stock status (spawning biomass, F,
recruitment, total biomass) is shown in Fig. 13.

Model sensitivities

As an initial model evaluation, the impact of downweighting different types of indices was selected
to illustrate potential structural errors in model assumptions and the influence it may have on trends
and current abundance levels. For fishing mortality, the comparison of the base case and model
sensitivities indicate higher levels for Model 6 (which downweighted CPUE data) relative to the base
case and the model which downweights the acoustic indices (Model 5; Fig. 14). In terms of the
effect on stock status relative to “unfished”, the differences were relatively minor and in all cases,
the 2010 total biomass is estimated to be between 9 — 14% of the unfished level (Fig. 15).

These models compared similarly with each other and with the TISVPA for total biomass (Fig. 16).

Projections
The following recruitment scenarios were proposed for projections during the subgroup meeting:

1) Use average recruitment as estimated from 2005-2009
2) Use average recruitment as estimated from 2000-2009.
For each of these periods, 100 stochastic simulations (in recruitment) were conducted assuming the

same mean and variance for these two time periods. Important: these recruitments are generated
without regard to a stock recruitment relationship—mean recruitment is constant over all spawning
biomass levels. These were run for the base case (Model 4) and the two sensitivities (Models 5 and
6). The subgroup further recommended examining constant catch scenarios with current levels (711
kt) and at 75%, 50%, 25%, and 1%. Constant catch solutions were obtained by iterating F’s
(assuming ratios among the 4 fleets to be similar to that observed in 2010) within the Baranof catch
equation. The 3 models and 5 constant catch strategies and two recruitment scenarios results in 30
unique projection configurations. Each of these were projected for 11 years (to 2020) and simulated
100 times. These simulations show that for the base case, future constant catches held at 75% of
current catches (533.25 kt) for the 5-year average recruitment scenario may result in continued
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stock declines and increased fishing mortality (Fig. 17). A more optimistic recruitment scenario
(based on the 10-year average recruitment projection) indicates that the current catch level (711 kt)
is likely to result in reduced fishing mortality for many individual simulations but with a large degree
of uncertainty (Fig. 18).

For the 5-year average recruitment scenario, examination of mean values from projections indicates
that, for the stock to show signs of increase, a reduction in catch by about 50% would be required
regardless of the model (Fig. 19). The more optimistic recruitment scenario based on the 10-year
average recruitment projection indicates that even at the current catch level (711 kt) the stock is
likely to increase (Fig. 20).
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Figure 1.  Total catch and catch components used for the joint jack mackerel assessment, 1970-
2010. Fleet 1 corresponds to the N Chile purse seine, Fleet 2 the SC Chilean purse seine,
Fleet 3 the far north fishery, and Fleet 4 the Offshore trawl fishery.
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MN_Chile fishery age composition data

(2010 assessment)
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Figure 2.  Base case (model 4) fit to the age compositions for the Chilean northern zone fishery
(Fleet 1). Bars represent the observed data and dots represent the model fit and color
codes correspond to cohorts.
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(2010 azsessment)

SC_Chile_PS fishery age composition data
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Base case (model 4) fit to the age compositions for the South-Central Chilean purse
seine fishery (Fleet 2). Bars represent the observed data and dots represent the model
fit and color codes correspond to cohorts.
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FarNorth fishery age composition data

(2010 assessment)
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Figure 4.  Base case (model 4) fit to the age compositions for the far north fishery (Fleet 3). Bars
represent the observed data and dots represent the model fit and color codes

correspond to cohorts.
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Offshore_Trawl fishery age composition data
(2010 assessment)
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Figure 6.  Base case (model 4) fit to the age compositions for the offshore trawl fishery (Fleet 4).
Bars represent the observed data and dots represent the model fit and color codes
correspond to cohorts.
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Figure 7.  Base case model fit (x’s) to age composition data (columns) for age samples collected

during the CS Chilean region acoustic surveys.
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DEPM index age compaosition data
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Figure 8.  Base case (model 4) fit (dots) to age composition data (columns) for age samples
collected during the daily egg production surveys.
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Figure 9.  Base case (model 4) estimates of selectivity by fishery over time.
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Figure 10. Base case (model 4) estimates of selectivity for each index over time.
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Figure 17. Projections of median biomass (kt, left panels) and fishing mortality (over ages 2-12;
right panels) for the base case model (Model 4; top row) and the 2 sensitivities (Models
5 and 6) under the assumption that future recruitment has the same mean and variance
as the 5-year period 2005-2009 (which is different for each model). Total biomass is on
the left, and future catch is on the right. The different harvest levels are based on 1%,
25%, 50%, 75%, and 100% of the status quo catch.
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Figure 18.

Projections of median biomass (kt, left panels) and fishing mortality (over ages 2-12;
right panels) for the base case model (Model 4; top row) and the 2 sensitivities (Models
5 and 6) under the assumption that future recruitment has the same mean and variance
as the 10-year period 2000-2009 (which is different for each model). Total biomass is on
the left, and future catch is on the right. The different harvest levels are based on 1%,
25%, 50%, 75%, and 100% of the status quo catch.
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Annex SWG-05

Report of the Deepwater Subgroup

Vifia del Mar, Chile: 27 October 2010

1. Opening of the Meeting

The Sub-Group meeting was opened by Mr. Rodolfo Serra, Chair of the DWSG.

2. Adoption of Agenda

The agenda was adopted without change.

3. Administrative Arrangements

3.1. Meeting arrangements.
The Interim Secretariat provided information on the meeting arrangements to participants.

3.2 Meeting documents
The Interim Secretariat noted there was a Rev4 of the document list and highlighted the addition of

two documents to the Deep Water Sub Group section making three documents for the DWSG to
review.

The Chair reviewed the meeting documents for the Working Group, Sub-Groups and the Information
papers.

4. Nomination of Rapporteurs

Ms Kelly Denit and Dr llona Stobutzki were appointed as rapporteurs.
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5. SPRFMO Bottom Fishery Impact Assessment Standard

The DWSG discussed the key issues related to the draft Bottom Fishery Impact Assessment
Standard (BFIAS) that had been identified at the 2009 DWSG meeting. The draft BFIAS from
the 2009 meeting (SP-08-SWG-DW-01) remains the current draft for discussion.

New and Exploratory Fisheries

The DWSG discussed the Chilean proposal on new/exploratory deepwater fisheries (SWG-09-DW-
01). It was agreed that the introductory text from Chile’s proposal does not need to be included in
the BFIAS, though participants also agreed that a definition for new/exploratory fisheries, consistent
with Article 22 of the Convention, should be added to the definitions section of the BFIAS.

It was agreed that impact assessments for new and exploratory fisheries would be expected to cover
all aspects of Section 7 in the draft BFIAS except where differences have been identified. A new
Section (Section 8) would specify the differences:

8.1 Description of the Proposed Fishing Activities

The estimates of total catch and discard quantities would not be required and only estimates
of the other factors, such as fishing duration, number of tows could be made. Once the new
or exploratory fishery has concluded, detailed quantification of the required information will
be submitted to the Secretariat.

8.2 Mapping and Description of Proposed Fishing Areas

No difference to Section 7.

8.3 Impact Assessment

Where little information is available, predictive approaches should be used to evaluate the
likelihood of interaction with, and potential impact on, VMEs. As noted in the Chilean paper
all assumptions used in the impact assessment should be clearly stated. This section should
include a trigger for when a new assessment should be completed.

8.4 Information on Status of the Deepwater Stocks to be Fished

This was discussed under Agenda Item 7 but it was noted that predictive approaches might
be useful for the biomass of some target species.
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8.5 Monitoring, Management and Mitigation Measures

It was noted that precautionary management measures should apply to all fisheries in
SPRFMO and in particular, that the FAO guidelines for deep-sea fisheries emphasize
precautionary measures should be used at the start of a fishery to avoid potential
overexploitation. It was noted that the move-on rule is a requirement of the SPRFMO
Interim Measures. Based on ongoing scientific work, the DWSG noted that in the future,
where appropriate precautionary management and mitigation measures were in place, the
move-on rule may not be necessary in all areas. However, the move-on rule, coupled with
close monitoring of benthic bycatches, is likely to be a key measure in new and exploratory
fisheries where there is little available information and a rapid response is required. It was
noted that additional drafting in this section would be needed to clarify the monitoring,
management and mitigation measures that will be included. Chile will assist in further
drafting this section.

Predictive modelling

New Zealand presented a paper on the use of geospatial data and predictive habitat models to
evaluate the likelihood of presence of vulnerable marine ecosystems in the SPRFMO area (SWG-09-
DW-03) during the discussion of the Bottom Fishery Impact Assessment Standard. There was a
guestion regarding whether predictive modelling is consistent with the precautionary approach. It
was confirmed that predictive modelling is consistent with the precautionary approach and that as
more data becomes available the predictive modelling can be improved.

There was agreement that in the absence of data on the locations of VMEs predictive modelling will
be an important approach in identifying areas where VMEs are likely to occur. In the longer-term the
development of high resolution, predictive models for the SPRFMO area was seen as a priority. This
would be reflected in a specific agenda item on predictive habitat modelling in future DWSG
meetings. The DWSG also noted the need to collect high resolution data on bathymetry and bycatch
of VMEs, to be used in improving predictive habitat models.

It was noted that New Zealand, the United States and Australia (CSIRO) were developing a proposal
to develop a predictive habitat model for VMEs in the western South Pacific. This work was broadly
supported by the DWSG. Chile expressed interest in this type of research in the future.

Detection of VMEs

The 2009 DWSG recommended that recent workshops on VME identification and detection (SP-08-
SWG-INF-03) be reviewed and potentially used to update the draft BFIAS, specifically the list of taxa
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and thresholds. The DWSG reiterated the value in doing this and adding any new work that is
completed by FAO or other organizations in the intersessional period.

The draft BFIAS contains the New Zealand criteria for detecting VMEs and participants were
supportive of these as a starting point for discussion. The list of taxa and move on weight thresholds
that need to be included was raised for future discussion intersessionally.

Dr Luca Garibaldi (FAO) noted that FAO plans, if resources allow, to expand the species list within
their capture fisheries database to include deepwater and VME species and provide codes for these
species. This is in response to an increasing number of requests from RFMOs for codes for these
species.

There was discussion regarding whether the thresholds for the move-on rules should be the same in
new and developing fisheries as existing fisheries. It was agreed that new and developing fisheries
should not have higher thresholds, as the move-on rule is likely to be the primary mitigation
measure in these fisheries and higher thresholds would make it less precautionary.

The current thresholds are based on analyses from the New Zealand trawl fishery. It was noted that
as new information becomes available these thresholds could be reviewed in the future. It may also
be appropriate for different thresholds for different gear types.

Hierarchy of gear impacts

In previous discussions of the table of the hierarchy of gear impacts (BFIAS Table 2) participants had
suggested this should be updated with more recent research. In the absence of new scientific
information the DWSG agreed to maintain the current Table 2 in the draft BFIAS. Chile noted that in
the future it may conduct additional research on this topic, which would be discussed when
available.

Block size

The current standard for the spatial block size for the fishing footprints is 20 x 20 minutes. The issue
of whether a finer-scale block should be used has been raised at previous DWSG meetings, as larger
block sizes contain more unfished area within the footprint (SWG-04-05). It was agreed that there
would be no suggested change to the current standard 20 x 20 minutes, at this time. It was noted
that alternative approaches are being used in other RFMOs.
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There was also a brief discussion regarding the time period (10 years) associated with the definition
of new/exploratory fisheries, as specified in the Convention, in relation to mapping the bottom-
fishing footprint. It was noted the bottom-fishing footprint for SPRFMO is currently based on the
2002-2006 reference period and there would be no changes to that footprint due to the SPRFMO
Interim Measures. The reference period, which was agreed in the Benthic Assessment Framework,
was noted to be inconsistent with how new/exploratory fisheries are described in the Convention.
This issue will need to be considered further.

Trigger for reassessment

It was agreed that the BFIAS should contain text on when a new impact assessment would be
triggered. This would occur when there was a substantial change in the fishery, e.g. the introduction
of a new gear or management measure.

Mitigation measures

It was reiterated that statements in future impact assessments regarding the fact that mitigation
measures will prevent significant adverse impacts should be based on data and analysis. If data is not
currently available, the effectiveness of the measure needs to be monitored and assessed.

The drafting team (Australia, Chile, New Zealand and the United States) agreed to progress revision
of the BFIAS based on the discussions during this meeting and the 8" meeting of the DWSG.

6. Review of Bottom Fishery Impact Assessments

There were no new impact assessments tabled.

7. Deepwater Species Assessment and Management

New Zealand presented a paper on an approach to estimation of sustainable catch limits for orange
roughy in the SPRFMO area (SWG-09-DW-02). The objective of the paper was to conduct an
assessment using seamount meta-analysis and CPUE to provide recommendations on sustainable
catch limits by fishing area. The approach uses a predictive model to estimate unexploited biomass
of orange roughy on individual seamounts, using a general additive model relating accumulated
catch on fished seamounts to a range of predictor variables.

It was asked whether this approach could be used for other species, e.g. alfonsino. This approach
could be used, depending on the data available. In the absence of surveys and for new fisheries this
predictive modelling may provide a precautionary level of take, preventing the rapid fish-down seen
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in many deep-water stocks. Chile noted they have time series of data for their alfonsino fishery
available.

It was noted the model is a precautionary estimate (underestimate) of total biomass based on how
the model evaluates where the fish are. There was discussion of estimating minimum biomass
versus total unexploited biomass. It was asked whether uncertainty around the estimates could be
included as part of the model. It is possible to include uncertainty around new deep water features
by assuming they have similar patterns to those which have been fished.

In the document, the meta-analysis estimates of biomass were used to provide estimates of
maximum average yield (MAY) and maximum constant yield (MCY) by fishing area. These were
compared with estimates of maximum sustainable yield (MSY) using Gulland’s (1971) formula.
There was discussion of whether MSY is an appropriate reference point for deep-sea fisheries. It
was noted that Gulland’s formula tends to overestimate MSY, but could be appropriate in the case
of new fisheries. There was concern about using MSY as the reference point for already developed
fisheries.

A question was raised concerning stock structure of orange roughy. Stock structure of orange
roughy is poorly understood. However, as adults, orange roughy aggregate on individual features
and there is little evidence of movement between features. Orange roughy are therefore
susceptible to depletion on individual features and may be appropriately managed as separate
management stocks.

8. Other Matters

No other matters were discussed.

9. Adoption of Deepwater Sub-Group Report and Summary

The DWSG report and summary paragraph were adopted.

Summary Paragraph:

The Deep Water sub-group discussed a series of topics. The most significant area of discussion was
the Bottom Fishery Impact Assessment Standard (BFIAS). Discussions focused on a series of key
areas including: new/exploratory fisheries, predictive modelling, detection of vulnerable marine
ecosystems, the hierarchy of gear impacts, and the size of grid blocks for mapping the bottom-
fishing footprint. The drafting group will revise the BFIAS during the inter-sessional period. Another
key area of discussion was deepwater species assessment and management, specifically the
estimation of sustainable catch limits for orange roughy.
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