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Non-technical Summary 

CSIRO provides scientific support and advice to AFMA, ABARES, Department of Agriculture and 

Water Resources, and Australian Industry on southern bluefin tuna inter-sessional science, and 

participates in the Australian delegation to the Commission for the Conservation of Southern 

Bluefin Tuna (CCSBT) Extended Scientific Committee (ESC). The inter-sessional science project in 

2015/16 included: 

• The regular scientific data exchange, evaluation of exceptional circumstances and indicators, 

review of progress in the CCSBT Scientific Research Program 

• Participation and attendance at the September 2015 ESC and 2 day technical OMMP meetings, 

and consultation and preparation for webinars and meetings prior to the July 2015 Strategy 

and Fishery Management Working Group  

• Preparation for running the Management Procedure (MP) in 2016 to set 2018-2020 TACs, 

preliminary planning for the MP review in 2017 and addressing requests for advice from the 

Commission, AFMA and stakeholders.  

CSIRO prepared and presented a series of papers funded through specific contracts with AFMA, 

Department of Agriculture and CCSBT. Ann Preece, Campbell Davies and Rich Hillary, from CSIRO, 

attended the OMMP and ESC meetings, presented papers, participated in discussions, completed 

technical operating models runs and analyses of results, and rapporteured meeting reports. 

Key agreements were reached by the OMMP and ESC in 2015 on the future science needs of the 

management procedure, the scientific research program and the CCSBT work plan for the next 

several years. These recommendations were supported by the Commission. The primary outcomes 

from the work undertaken in this project are: 

• The OMMP advised and the ESC and recommended to the Commission the need for a fishery 

independent recruitment index for use in the current and new MPs. The OMMP advised and 

ESC agreed that a CPUE-only MP would not provide acceptable rebuilding, performance given 

results of simulation tests (Anon 2015a). 

• The 2015 ESC considered meta-rules and exceptional circumstances associated with four issues 

(see Davies et al, 2015a): 1) no aerial survey or recruitment index in 2015; 2) the identification, 

but uncertain quantification, of Un-Accounted Mortality (UAM); 3) the shift in Indonesian 

size/age data (2013-2015), and; 4) the potential that the aerial survey may not continue 

beyond 2016. Of these, 1 and 4 were resolved with agreements to resume the survey in 2016, 

and 2 and 3 remain unresolved and will be discussed further at the 2016 ESC. 

• Preparation for running the MP in 2016 is underway with code changes completed (Hillary et 

al, 2015a) and preliminary examination of results using the data available to date. 

• Recommendations for the Terms of Reference and issues of importance in the MP review 

scheduled for 2017 were incorporated into the outline and timeframe for development of a 

new MP and into the 2016 OMMP agenda (Davies et al, 2015a). 
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• The ESC recommendations from the review of the Scientific Research Program in 2015 have 

been adopted by the Extended Commission.  

o A pilot gene-tagging study (2016-2017) has commenced, to test the logistics of 

monitoring juvenile abundance using this method (Preece et al, 2015a).  

o The new close-kin genotyping method and analysis will be used to genotype the 

samples collected in 2015, but not the backlog as recommended by the ESC (Bravington 

et al, 2015a). 

o The CCSBT has continued to fund the collection of otoliths in Indonesia and collection 

of tissue samples for the close-kin study from juveniles and adults (Farley et al, 2015). 

o The collection of ovaries for maturity analysis, using a new histological method (see 

Farley et al (2013)), commenced in 2014 in Australia and by other CCSBT members, but 

the Australian collection has not yet reached the required sample size. CSIRO and 

AFMA are discussing opportunities to collect these samples. SBTMAC has listed this as 

high priority research in Dec 2015. 

This SBT Inter-sessional Science 2015-16 project covered the planned priority items in the 2015 

CCSBT work program, the AFMA SBT strategic plan, and the work up to June 2016 on the CSIRO 

components of the CCSBT 2016 data exchange. All the objectives of the project have been met.  

Following from the scientific meetings, the Extended Commission has agreed to run the existing 

MP in 2016 to recommend the 2018-2020 TAC (subject to consideration of meta-rules in 2016), 

and to pursue development of a new Management Procedure. This agreement will benefit the 

Australian SBT fishery, given the potential disruption and uncertainty that would likely have 

ensued if the MP had been suspended. 

 

Keywords 

Southern bluefin tuna, Commission for the Conservation of Southern Bluefin Tuna, operating models, 

management procedure, exceptional circumstances 
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1 Background 

Through the SBT Inter-sessional Science Project, CSIRO provides scientific support and advice to 

AFMA, ABARES, Department of Agriculture and Water Resources and Australian Industry, and 

participates in the Australian delegation to the CCSBT Extended Scientific Committee (ESC). The 

CCSBT ESC and inter-sessional science work schedule in 2015/16 included the regular scientific 

data exchange, evaluation of exceptional circumstances and indicators, review of progress in the 

CCSBT Scientific Research Program, attendance at ESC and Operating Model and Management 

Procedure (OMMP) technical meetings, as well as preparation for running the Management 

Procedure (MP) in 2016 to set 2018-2020 TACs, and preliminary planning for the MP review in 

2017.  

In addition to the regular work plan and schedule of activities adopted as part of the management 

procedure, the 2014 meeting of the Extended Commission (EC) also requested: 

1) Consideration of the process for implementation of new information on unaccounted 

mortalities in the management procedure, 

2) Provide advice on the science items identified in the CCSBT performance review for the 

development of a CCSBT strategic plan and action plan, and, 

3) Consider the management procedure work that will be required given the absence of the aerial 

survey abundance index in 2015 and potentially in 2016 and beyond. 

The cessation of the aerial survey in 2015 meant that the data required for the index would not be 

available for use in the management procedure for that year. This had large implications for the 

work program and management of the fishery, which included the possibility that it would be 

considered “exceptional circumstances” under the meta-rules for the MP implementation, code 

changes would be required to accommodate the missing year and, if the index were no longer 

available into the future, a new MP would need to be developed and fully evaluated. The work to 

provide advice on the implications of cessation of the aerial survey for a special meeting of the 

Commission and at the 2015 ESC was supported separately through a short project with the 

Department of Agriculture and Water Resources (April-Sept, 2015). 
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2 Need 

The CCSBT adopted a management procedure in 2011 that includes the monitoring, assessment 

and decision rule for TAC setting along with a schedule of events; annual evaluation of stock status 

and exceptional circumstances, TAC setting every 3 years, stock assessment every 3 years, MP 

review every 6 years. This schedule of events is part of the AFMA strategic research plan for the 

fishery. 

The proposed work in this project, for the 2015-16 financial year, covers the annual CSIRO 

contributions to the scheduled events for the CCSBT ESC in 2015 and the preparatory work in early 

2016 for the CCSBT ESC 2016 work plan. This includes the preparation for the 2016 MP TAC 

calculations. These items are identified as “essential” in the AFMA strategic research plan and in 

the CCSBT ESC work plans. 

The MP TAC setting and stock assessment processes faced two challenges with the cessation of 

the scientific aerial survey in 2015, and potentially beyond, and from the possible impacts from 

sources of mortality that had not been accounted for in the original design and testing of the MP. 

This project addresses the second of these challenges and provides advice and processes for 

moving forward. Work on the first challenge is covered in a separate project to provide advice to 

the 2015 ESC, but there will be longer term work implications beyond 2015 ESC meeting, resulting 

from recommendations from that ESC meeting and decisions taken subsequently by the 

Commission, based on those recommendations e.g. development of a new management 

procedure.  

This work program provides scientific advice and stock assessment advice to the SBTMAC and 

AFMA and covers the preparation and attendance at domestic and international meetings. 
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3 Objectives 

Objectives of the project:  

1. Prepare for and attend 2015 ESC and 2 day OMMP technical workshop (Sept 2015, Korea). 

2. Provide data for CCSBT Data Exchange May 2016, contribute to updating operating model 

(OM) and management procedure (MP) data files, and provide advice on exceptional 

circumstances and the meta-rules process to the 2015 ESC. 

3. Prepare for and attend OMMP meetings: June 2016 (USA). 

4. Commence preparations for running the MP in 2016 for 2018-2020 TAC recommendations or 

prepare to provide alternative advice if MP cannot be run. 

5. Commence discussion of requirements for the Management Procedure review in 2017. 

6. Review Scientific Research Program activities. 

7. Provide advice on process for dealing with unaccounted mortalities and MP and stock 

assessment implications. 

8. Provide advice on science priorities prior to the CCSBT Strategy and Fisheries Management 

Working Group meeting, and to the ESC. 
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4 Results and Discussion 

The project results are discussed for each objective below: 

4.1 Objective 1: 2015 ESC and OMMP preparation  

Prepare for and attend 2015 ESC and 2 day technical workshop (Sept 2015, Korea). 

CSIRO prepared and presented a set of papers for the 2015 ESC and two day technical OMMP 

meeting (listed below) and participated in preparatory webinars and meetings prior to the 

Strategy and Fisheries Management Working Group. Paper writing was funded through specific 

contracts with AFMA, Department of Agriculture and Water Resources, and the CCSBT. Ann 

Preece, Campbell Davies and Rich Hillary, from CSIRO, attended the OMMP (30-31st August) and 

ESC (1-5th Sept) meetings, presented these papers, lead and participated in discussions, 

completed technical model changes and runs at the meetings, and rapporteured meeting reports. 

CSIRO’s 2015 ESC papers (Appendices 1-6): 

• Davies C, Preece A, Hillary R. 2015a. Meta-rules for implementation of CCSBT Management 

Procedure and consideration of exceptional circumstances and 2017 scheduled review of MP. 

CCSBT-ESC/1509/12.  

• Farley J, Eveson P, Clear N. 2015b. An update on Australian otolith collection activities, direct 

ageing and length at age keys for the Australian surface fishery. CCSBT-ESC/1509/13.  

• Farley J, Davies C, Preece A. 2015c. Update on Scientific Research Program activities. CCSBT-

ESC/1509/15. 

• Farley J, Nugraha B, Proctor C, Preece A. 2015a. Update on the length and age distribution of 

SBT in the Indonesian longline catch. CCSBT-ESC/1509/14. 

• Hillary R, Preece A, Davies C. 2015a. Technical changes in the MP to account for missing aerial 

survey data. CCSBT-OMMP/1508/4.  

• Preece A, Hillary R, Davies C, Farley J, Eveson P. 2015b. Implications of cessation of the aerial 

survey for the MP and TAC setting. CCSBT-ESC/1509/09. Funded by the Department of 

Agriculture and Water Resources.  

In addition CSIRO prepared 4 CCSBT funded papers on science research projects: 

• Preece A, Eveson P, Davies C, Grewe P, Hillary R, Bravington M. 2015a. Report on gene-tagging 

design study. CCSBT-ESC/1509/18. Funded by the CCSBT. 

• Preece A, Eveson P, Davies C, Grewe P, Hillary R, Bravington M. 2015c. Updated cost of pilot 

gene-tagging: Addendum to CCSBT-ESC/1509/18 Report on gene-tagging design study. CCSBT-

ESC/1509/40. Funded by the CCSBT.  

• Bravington M, Eveson P, Grewe P, Davies C. 2015. SBT Close-Kin Mark-Recapture: options for the 

medium term. CCSBT-ESC/1509/19. Funded by the CCSBT 

• Anderson E, Waples R, Bravington M. 2015. Reviews of CCSBT-ESC/1509/19: “SBT CKMR: 

Options for the Medium Term”. CCSBT-ESC/1509/36. Funded by the CCSBT. 
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Additional technical analysis on issues related to the value of the aerial survey as a fishery 

independent recruitment index and the performance of the management procedure, were 

undertaken by CSIRO during the OMMP meeting and considered in detail (Anon 2015b). These 

analysis had a substantial bearing on the advice of the OMMP to the ESC and the ESC 

recommendations to the Commission. These included the agreement by the ESC that a CPUE-only 

MP would not provide acceptable rebuilding performance, given the objectives of the CCSBT 

rebuilding plan, and that a fishery independent recruitment index was required in the current, and 

potential future management procedures. 

4.2 Objective 2: 2015 consideration meta-rules, 2016 data exchange 

Provide data for CCSBT Data Exchange May 2016, contribute to updating operating model (OM) 

and management procedure (MP) data files, and provide advice on exceptional circumstances 

and the meta-rules process to the 2015 ESC. 

The CSIRO components of the CCSBT data exchange in 2016 are largely complete. The remaining 

items will be completed in June 2016. Data files are updated with available data (to date).  Papers 

on data exchange items will be provided to the 2016 ESC, and discussion and consultation on 

these data were provided at SBT meetings held in Canberra in May, 2016. 

Advice was provided to the 2015 ESC on the meta-rules process for implementation of the MP, 

and consideration of exceptional circumstances (Davies et al 2015a; Anon 2015a). The paper 

outlined the items for consideration as exceptional circumstances under the meta-rules for the MP 

in 2015: i) the missing 2015 aerial survey data point; ii) the identification, but uncertain 

quantification, of Un-Accounted Mortality (UAM); iii) the shift in Indonesian size/age data (2013-

2015), and; iv) the potential that the aerial survey may not continue beyond 2016. Items 1 and 4 

were resolved by changes to the MP code and recommendations and subsequent agreement by 

the Commission to conduct the aerial survey in 2016. The shift in Indonesian size and age data 

may be resolved with data recently provided by Indonesia to identify location of catches. Item 2, 

the UAM, remains an item for further progress in MP and stock assessment in 2016, as outlined 

under the objective below. 

4.3 Objective 3: Preparation for 2016 OMMP 

Prepare for and attend OMMP meetings: June 2016 (USA). 

The CCSBT did not schedule the OMMP 2016 for June as expected, but instead attached a two day 

OMMP meeting to the ESC meeting in September 2016 in Taiwan. It was anticipated that the June 

OMMP meeting would be focussed on a number of technical issues associated with the OMs and 

preliminary runs of the MP in preparation for the 2016 ESC. The OMMP 2016 meeting terms of 

reference have substantially broadened given the agreements at the 2015 Extended Commission 

to include transition to a new MP.  

The preparatory work anticipated for this objective has still been completed. It involved the 

preliminary runs of the MP and consultation with AFMA and ABARES on these results. Not all data 

are currently available (i.e. Japanese Longline CPUE) and hypotheses for these (i.e. dummy data 

for the MP) have been used in the preliminary examination of the likely MP outcomes and related 

advice to AFMA and ABARES. As soon as the longline CPUE data are available to the CCSBT, the 



 

Southern Bluefin Tuna  Inter-sessional Science 2015-16  |  13 

data files will be updated and preliminary results will be discussed with AFMA and ABARES and 

inter-sessionally as required with members of the CCSBT and Advisory panel. 

4.4 Objective 4: Preparation for 2016 MP TAC recommendations 

Commence preparations for running the MP in 2016 for 2018-2020 TAC recommendations or 

prepare to provide alternative advice if MP cannot be run. 

Preparation for running the MP in 2016 commenced prior to the 2015 ESC. The Strategy and 

Fisheries Management Working Group (Anon 2015c) agreed that a reduced aerial survey will be 

conducted 2016, which will provide the 2016 aerial survey data for use in the MP. Modifications 

have been made to the MP code to allow for the missing index in 2015 (Hillary at al 2015a) and 

these have now been incorporated into the stand-alone version of the software. Should the MP 

fail to provide TAC advice, because of exceptional circumstances or failure of the aerial survey for 

technical or logistical reasons, potential alternatives for providing TAC advice have been discussed 

(Davies et al 2015a). 

4.5 Objective 5: Requirements for 2017 MP review 

Commence discussion of requirements for the Management Procedure review in 2017. 

The requirements for a review of the management procedure are discussed in Davies et al, 2015a, 

and the issues and potential terms of reference for the review are outlined. The review was 

scheduled for 2017 as part of the meta-rules for the MP, following completion of 3 TAC decisions 

(2011, 2013 and 2016). The timing of the review was based on several considerations, including, 

passing of sufficient time for i) several TAC decisions to be made by the Commission and a 

reasonable probability of observing a response in the stock, and ii) development and testing of 

alternative monitoring series to allow for an orderly transition from the agreed MP to a 

modified/new MP if required. 

The decisions at the Extended Commission in 2015 to transition to a new MP will affect the focus 

of the review. Recommendations for the Terms of Reference and issues of importance in the 2017 

MP review were incorporated into the outline and timeframe for development of a new MP and 

into the 2016 OMMP agenda (Davies et al, 2015a), and will inform the review work to accompany 

development of a new MP over the period 2016-2019. 

4.6 Objective 6: CCSBT Scientific Research Program 

Review Scientific Research Program activities. 

The CCSBT Scientific Research Program was finalised at the 2014 ESC and included the following 5 

components in the 2015 work plan:  

4.6.1 Design study for a gene-tagging program 

The gene-tagging design study was funded by the CCSBT in 2015 and a report was provided to the 

2015 ESC (Preece et al, 2015 a, c). The report discusses and refines the experimental design most 

appropriate for a pilot gene-tagging program to estimate abundance of recruits (2yr olds), 
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following the preliminary work in Preece et al (2013). A pilot study to test the feasibility and 

logistics for the simplest gene-tagging design was recommended, and has subsequently been 

agreed to at the ESC and funded by the CCSBT in 2016. 

4.6.2 Design study and expert review of future close-kin mark-recapture approaches 

The CCSBT funded a design study for the SBT close-kin mark recapture approaches for direct 

monitoring of the adult component of the SBT stock. The report by Bravington et al. (2015) 

proposes the use parent-offspring pairs and half-sibling-pairs in the analysis and a new more 

informative, robust and cheaper genotyping method. The report recommends the processing of 

the back-catalogue of close-kin samples. The methods were reviewed by independent, external 

experts, Dr Robin Waples, NOAA Seattle, USA and Dr Eric Anderson, NOAA Santa Cruz, USA. The 

reviews were provided in working paper CCSBT-ESC/0915/36 (Anderson et al, 2015). Funding for 

processing of the samples collected in 2015, using the new genotyping methods, has been granted 

by the CCSBT to ensure that the unprocessed back catalogue collection does not get any larger. 

Funding for the processing of the existing collection of samples (2006-2014), is currently being 

sought through a related FRDC/CSIRO/ASBTIA proposal (Davies, pers comm. 2016). 

4.6.3  Ageing of Indonesian SBT otoliths 

Farley et al. (2015a) provided an update of the length and age distribution of SBT in the Indonesian 

catch. The CCSBT funded ageing of the Indonesian otoliths in 2015. The Indonesian monitoring 

program has collected data and samples in 22 spawning seasons 1993/94 to 2014/15, and 

considerable change has occurred in the size and age distribution of SBT landed by the Indonesian 

longline fleet since monitoring began. It is not known whether the small/young SBT landed in 

recent years (2013-2015) were caught on or south of the SBT spawning ground, and whether they 

should be considered part of the SBT spawning population. The Indonesian age frequency data 

(from direct ageing) are used in the SBT operating models; and the fishery selectivity estimates 

from the operating models are used in projections and to test the management procedure. The 

Indonesian monitoring data are also an important input to the close-kin (CK) estimation model. 

The issue of whether or not the small fish in the size composition were caught on or off the 

spawning ground needs to be resolved at the 2016 ESC. 

4.6.4 The continued collection and archiving of tissue samples for close-kin genetics 

Farley et al. (2015a) provides an update on progress in the sampling program for close-kin tissue 

and otoliths. Tissue samples from juvenile and adult SBT for close-kin genetic analysis have been 

collected annually since 2006. In 2014, the CCSBT allocated funding to continue tissue sampling in 

Port Lincoln (1600 samples) and in Benoa (1609 samples) during the 2014/15 fishing season.  

4.6.5 The collection of ovaries and otoliths for an independently estimated maturity 

ogive.  

Farley et al. (2015c) provides an update on progress in the sampling program for ovaries and 

otoliths for maturity estimation, and requirements for the CCSBT maturity workshop. There 



 

Southern Bluefin Tuna  Inter-sessional Science 2015-16  |  15 

remains uncertainty in the size and age of maturity for SBT and the functional form of the maturity 

schedule due to the lack of a targeted study of samples collected off the spawning ground in the 

non-spawning season. In 2014, a costed proposal for developing an independent estimate of the 

SBT maturity schedule (Farley et al., 2014) was supported by the ESC, and sample collection for 

maturity was listed as a high priority in the work plan for 2015 and beyond. Samples (ovaries and 

otoliths) from 220 female SBT are required from statistical area 4 (Australia’s east coast) during 

April to August. In 2014, Australian observers collected 19 ovary samples, and it was anticipated 

more samples would be collected in 2015, however this did not occur. Sample collection by other 

members (New Zealand, Taiwan, Japan and Korea) has occurred in other statistical areas. The 

SBTMAC agreed that this research was a ‘High Priority’ in December 2015 and that AFMA would 

discuss the collection with the AFMA observer section. There is currently no funding for collection 

of ovaries and otoliths or processing of the otoliths and histology. The workshop is currently 

scheduled for 2017. 

In 2015, the ESC work plan listed a 3-day workshop to review otolith sampling design and age 

estimation/calibration as a priority for 2016. Indonesia’s Research Institute for Tuna Fisheries was 

identified to host the workshop. The proposed aims are to: 1) Review otolith extraction, sectioning 

and reading methods including any recent age validation work, 2) Provide capacity building 

training for members who have not been involved in SBT age estimation, 3) Improve age 

estimation protocols and quality control procedures (checking precision and drift), 4) Update 

otolith reference set for among laboratory comparisons and determine a future quality control 

agenda, and 5) Revise the age determination manual with respect to methods related to reading 

otolith margins.  This workshop is currently scheduled for 2017. 

4.7 Objective 7: Unaccounted mortalities 

Provide advice on process for dealing with unaccounted mortalities and MP and stock 

assessment implications. 

Davies et al. (2015a) considers the implications for the management procedure and stock 

assessment of unaccounted mortalities (UAM), and a process for incorporating this uncertainty in 

future MP evaluation and tuning. The original MP design and testing assumed total removals were 

reported exactly and made no allowance was for UAM beyond implementation of the MP in 2011. 

Work completed by OMMP Working Group and ESC in 2014 indicated that plausible ranges of 

UAM can compromise the likely performance of the MP for stock rebuilding and future catches 

(Preece et al., 2014 and Anon 2014). 

The ESC 2014 results indicated, for the scenarios examined, that the UAM was likely to have little 

impact on current stock status; but potentially substantial impacts on the performance of the MP 

and rebuilding of the SBT stock, if the unaccounted mortalities are occurring and continued into 

the future (Anon, 2014; Preece et al, 2014). The 2014 ESC could only use simple scenarios for the 

level and trajectory of potential UAM in the evaluation because there is very limited information 

or data on the specifics of the potential unaccounted mortalities available from the Commission 

and Compliance Committee. Limited new data became available in 2015, and access to data 

requested by the ESC is unresolved.  
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Incorporating implementation error in the MP TAC setting and testing is suggested as a method 

for accounting for the uncertainties associated with un-accounted mortalities in the MP (Davies et 

al, 2015a). Re-tuning with this additional error could also be considered in future testing of MPs. 

However, the limited new data available to specify the UAM scenarios constrains the ability of the 

ESC to provide robust advice on the implications for stock status and performance of the MP. The 

ESC has made a strong recommendation on the need to provide more specific estimates of the 

likely scale and nature of UAM so that this can be incorporated in their advice on TAC in 2016 and 

also in the stock assessment scheduled for 2017. 

4.8 Objective 8: Science priorities advice to SFMWG and ESC 

Provide advice on science priorities prior to the CCSBT Strategy and Fisheries Management 

Working Group (SFMWG) meeting, and to the ESC. 

CSIRO participated in a series of Inter-departmental meetings, and planning and information 

discussions with ABARES and AFMA in preparation for the July 2015 SFMWG meeting and the ESC 

and OMMP meetings, to address the implications of cessation of the aerial survey in 2015 (Preece 

et al, 2015b). CSIRO also participated in technical inter-sessional web meetings with CCSBT 

member scientists to provide advice to the SFMWG on the logistics of running the aerial survey 

(Davies 2015b,) and implications of a reduced precision aerial survey (Hillary et al 2015b, Anon 

2015d).  

The SFMWG requested additional advice from the ESC on research priorities and costs and 

benefits of the current MP. Preece et al (2013b) outlined the role of the aerial survey in 

recruitment monitoring, the CCSBT operating models and the MP, and the costs and benefits of 

aerial survey data and alternative information on recruitment. Davies et al (2015a) outlined 

potential future work plan scenarios and costs and benefits for consideration at the 2015 ESC. 

Research priorities for the ESC addressed the immediate need for continued operation of the 

current MP, resolving UAM, followed by an orderly transition to a new MP over the coming years 

(all have been identified as essential or high priorities by the ESC). Also included are data 

collection activities essential for the OM, data for future monitoring programs, and projects that 

are investigating cost-effective abundance estimation and monitoring methods. 

The ESC provided firm advice for consideration by the Commission on the way forward. The 

components of the CCSBT scientific research program were discussed and the ESC recommended 

that the gene-tagging pilot study should commence in 2016, the backlog of close-kin samples 

should be processed in time for the 2017 reconditioning of the OM and stock assessment, and the 

maturity workshop and age validation work remain as high priority research.  

The ESC work plan for 2016-2018 incorporates the decision by the Commission to transition to a 

new MP and priority scientific research activities. The Extended Commission subsequently funded 

the gene-tagging pilot project, 1 year of processing of close-kin samples but not the processing of 

the archived samples, and the maturity and ageing workshops have been re-scheduled for 2017. 

Ann Preece and Campbell Davies attended the SBTRSC and SBTMAC in September 2015 and an 

SBTMAC teleconference in December 2015.  
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5 Benefits / Management Outcomes 

Stakeholders in the Southern Bluefin Tuna Fishery benefit from the implementation of a 

scientifically designed and tested management procedure (Hillary et al, 2016) which is used to set 

the global TAC, and encompasses meta-rules that provide a timeframe and basis for review of 

data, methods, and MP performance. The management procedure provides for stability, certainty 

and sustainability of the Australian TAC, the benefits of which have been attested to by Industry, 

and assists in planning and scoping the future inter-sessional science work plans. 

In 2015, through this project, CSIRO provided substantial input to the inter-sessional science 

webinars, 2015 OMMP and ESC meetings; presenting papers and leading discussions that 

informed decisions made at the ESC and Extended Commission, providing technical input to 

meetings, summarising technical model changes and runs, and rapporteured meeting reports. 

Following from these scientific meetings, the Extended Commission has agreed to run the existing 

MP in 2016 to set the TAC (subject to consideration of meta-rules in 2016), and to pursue 

development of a new Management Procedure. The Extended Commission agreed that the new 

management procedure will use gene-tagging abundance estimates as the index of recruitment, 

even though this is a new technique and limited data will be available. The existing schedule of 

events for the MP remains in place, with a stock assessment in 2017 and MP-based 

recommendations for the 2021-2023 TAC block in 2019. This represents a substantial collective 

achievement and benefit to the Australian SBT fishery, given the potential disruption and 

uncertainty that would likely have ensued if the MP had been suspended. 

Accounting for all sources of mortality remains an issue for scientific evaluation and performance 

of the MP in rebuilding the SBT stock, in addition to providing robust scientific advice on stock 

status. No substantial new information was provided in 2015, and the ESC will again address this 

issue in 2016 in the context of meta-rules for the MP, and TAC advice to the Commission. 

Incorporating an implementation error term has been recommended as one mechanism for 

incorporating this source of uncertainty directly in the MP and this will be further considered in 

preparation of the operating models for future stock assessment and Management Strategy 

Evaluation work. 

The preparatory work for the 2017 review of the management procedure helped inform the steps 

required to transition to a new management procedure over the next several years and the ESC 

and Commissions consideration of future monitoring and research priorities. These have been 

included in the OMMP and ESC work plans and meeting agendas for 2016 and the Commissions 

new 3 year budget planning process.  

CSIRO’s development of cost-effective methods for monitoring the stock have been incorporated 

into the CCSBT Scientific Research Program and included in the Commission’s budget in 2016. 

These research programs often have flow on effects for other Australian and International 

fisheries, potentially leading to improved global management of other stocks.   

The benefits of work undertaken in this project are in government, industry and community 

confidence in the SBT rebuilding strategy and MP implementation program, and that the 
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management of the fishery and process for setting the global TACs is based on the best scientific 

advice.  

Government, managers, industry and stakeholders benefit directly from briefings, consultation 

and advice on the work prepared for the ESC and related meetings. 
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6 Conclusion 

This SBT Inter-sessional Science 2015-16 project covered the planned priority items in the 2015 

CCSBT work program, and the work up to June 2016 on the CSIRO components of the CCSBT 2016 

data exchange. All the objectives of the project have been met. 

CSIRO has delivered thorough, rigorous scientific advice on the key agenda items at the 2015 

OMMP technical meeting and ESC meeting, and provided briefings, consultation and advice to 

AFMA, ABARES, Industry and SBTMAC. 

Preparations for running the management procedure, scheduled to provide TAC advice in 2016, 

are underway, with changes to code to incorporate the missing aerial survey, and data files 

prepared as far as possible for preliminary runs (final data for the MP is due 15th June).  

The Extended Commission has requested that the ESC transition to a new Management Procedure 

that will use gene-tagging data as the recruitment index. This brings forward and alters the normal 

MP review process. Development of new MPs will involve a substantial amount of work for the 

inter-sessional science over the next several years given the ambitious schedule agreed by the 

CCSBT. The MP schedule of events involves TAC setting in 2016 using the existing MP, a full stock 

assessment in 2017, MP development 2016-2019 and TAC setting using a new MP in 2019 if the 

MP work has been completed in time. 

Outputs from this inter-sessional science project have been considered in depth by OMMP and 

reflected in recommendation and advice of the ESC to the Commission, and by the Extended 

Commission in their funding decisions and approach to the future work program of the ESC.  
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:5'!(#2Q!GH!#/!#'1+#(!,J1*'7!%G+/D!+/!B@>?!2G$&+/'3!C+D5!/G!GD5'1!1'21J+D$'/D!+/HG1$#D+G/-!1',J(D,!
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$#Q'!#!3'2+,+G/!+/!1'(#D+G/!DG!2G/D+/J#D+G/!GH!D5'!#'1+#(!,J1*'7!#/3!D5'!2J11'/D!E0!&'7G/3!B@>\N!
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Table A1: Proportions at age for each fishing season estimated using the standard ALK method. 
(Four decimal places are shown to retain the small but non-zero proportions for ages 1 and >4). NA = 
not applicable. 

� 6>�� � � � � � � �

��6�.�� �� '� �� 9� �� <� :� ;�

'����'��'� �6� �/�<'<� �/����� �/�:9'� �/�9�:� �/����� �/���<� �6�

'��'�'���� �/����� �/�<�'� �/�:'<� �/�'�<� �/����� �/���'� �/����� �/�����

'����'��9� �/����� �/����� �/�;�:� �/�<<�� �/����� �/����� �/����� �6�

'��9�'���� �/����� �/';��� �/�99;� �/��:'� �/��''� �/����� �/����� �/�����

'����'��<� �/����� �/9���� �/�99;� �/��99� �/���'� �/����� �6� �6�

'��<�'��:� �/��'�� �/��:�� �/�9��� �/���<� �/���9� �/����� �/����� �6�

'��:�'��;� �/����� �/'<�:� �/<<�;� �/�<'9� �/���<� �/����� �6� �6�

'��;�'���� �6� �/����� �/�':�� �/��<�� �/���'� �/����� �6� �6�

'����'���� �6� �/��<�� �/9;:�� �/':�;� �/�'��� �/��'9� �6� �6�

'����'���� �6� �/9;<9� �/����� �/�<<:� �/��'9� �/��'�� �/����� �6�

'����'��'� �6� �/�;;<� �/��:�� �/���;� �/��''� �/����� �/����� �6�

'��'�'���� �6� �/�:9�� �/:99�� �/�:;<� �/��'�� �/���9� �/����� �/�����

'����'��9� �/����� �/����� �/�:9;� �/�<��� �/��''� �6� �6� �6�
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Table A2:  Proportions at age for each fishing seasons estimated using the M&B method with known 

mean and variance in length at age. NA = not applicable.    

� 6>�� � � � � � � �

��6�.�� �� '� �� 9� �� <� :� ;�

'����'��'� �6� �/��:�� �/;;�'� �/�9:�� �/���;� �/��'�� �/���'� �6�

'��'�'���� �/����� �/�'�'� �/;���� �/���;� �/����� �/��'�� �/����� �/���:�

'����'��9� �/��9;� �/���<� �/<��9� �/��:<� �/���<� �/����� �/����� �6�

'��9�'���� �/���<� �/��';� �/9:��� �/��'�� �/��9'� �/����� �/���'� �/���<�

'����'��<� �/���9� �/���'� �/<�:�� �/���<� �/���;� �/���'� �6� �6�

'��<�'��:� �/��''� �/��;�� �/9�:�� �/��;�� �/��'<� �/����� �/���'� �6�

'��:�'��;� �/���<� �/'<;�� �/:�<�� �/���:� �/��9�� �/����� �6� �6�

'��;�'���� �6� �/�'9:� �/<9��� �/�'��� �/��;<� �/���;� �6� �6�

'����'���� �6� �/���<� �/:<�'� �/����� �/��<�� �/��:9� �6� �6�

'����'���� �6� �/��9;� �/<�;9� �/����� �/���9� �/����� �/����� �6�

'����'��'� �6� �/<�;;� �/';�:� �/���9� �/��'�� �/����� �/����� �6�

'��'�'���� �6� �/�'9�� �/<<�'� �/��;;� �/���;� �/���;� �/���'� �/���'�

'����'��9� �/����� �/��;9� �/::��� �/��;9� �/����� �6� �6� �6�

�

Table A3:  Proportions at age for each fishing seasons estimated using the M&B method with 

unknown mean and variance in length at age. NA = not applicable.    

� 6>�� � � � � � � �

��6�.�� �� '� �� 9� �� <� :� ;�

'����'��'� �6� �/�;��� �/:���� �/�:;�� �/�':�� �/��9�� �/���<� �6�

'��'�'���� �/���<� �/�9<�� �/<'��� �/'�<�� �/�'�<� �/���'� �/����� �/�����

'����'��9� �/���9� �/�:;�� �/�<9:� �/��<�� �/����� �/����� �/����� �6�

'��9�'���� �/����� �/��'�� �/9�'<� �/����� �/����� �/����� �/����� �/�����

'����'��<� �/����� �/�<<9� �/<�''� �/����� �/���'� �/����� �6� �6�

'��<�'��:� �/��:;� �/';:<� �/<<'�� �/�9''� �/����� �/����� �/����� �6�

'��:�'��;� �/����� �/'';:� �/:'';� �/�9�;� �/��9'� �/����� �6� �6�

'��;�'���� �6� �/'���� �/<�:�� �/�;<9� �/����� �/����� �6� �6�

'����'���� �6� �/��<�� �/�:;�� �/����� �/�'��� �/����� �6� �6�

'����'���� �6� �/9::�� �/99�;� �/�<��� �/����� �/��';� �/����� �6�

'����'��'� �6� �/�;;�� �/��9�� �/����� �/��''� �/����� �/����� �6�

'��'�'���� �6� �/��<;� �/:���� �/���'� �/��''� �/���;� �/����� �/�����

'����'��9� �/���9� �/:'��� �/'�;:� �/��;�� �/��'�� �6� �6� �6�
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Table A4: The estimated mean length at age (in cm) for each fishing season using the M&B method 

with unknown mean and variance in length at age. NA = not applicable.    

� 6>�� � � � � � � �

��6�.�� �� '� �� 9� �� <� :� ;�

'����'��'� �6� ;�/�� �;/�� ��'/�� ���/;� ���/:� ��</�� �6�

'��'�'���� :'/'� ;9/;� ���/�� ��9/�� ���/�� �'�/:� ��'/<� �9�/<�

'����'��9� <</'� ;�/;� �;/;� �;/<� ���/�X� �';/�X� �''/:� �6�

'��9�'���� 99/�X� ;9/'� ��/;� ��9/�� ���/�� �'�/�X� ��:/:� ��:/��

'����'��<� <�/'Y� ;�/9� �:/�� �'�/9� ���/:� ��'/;� �6� �6�

'��<�'��:� ;'/'� ;�/�� ��/:� ��:/9� �'�/'� �'�/;� �9�/:� �6�

'��:�'��;� �:/�� ;</'� �</�� ���/�� ���/9� ���/�� �6� �6�

'��;�'���� �6� ;�/9� �</<� ��:/�� ��:/'� �'�/9� �6� �6�

'����'���� �6� ;</�� �;/�� ��:/<� ��</�� �'</�� �6� �6�

'����'���� �6� ��/'� ��/:� ���/:� �'9/<� �'�/:� �9�/�� �6�

'����'��'� �6� ;</;� ��/;� ��'/;� ���/�� ��:/;� �'</'� �6�

'��'�'���� �6� ;</:� ��/'� ���/9� ��;/�� ���/9� �9�/;� �9�/9�

'����'��9� <;/�� ��/�� ��</'� ��'/�� �'�/�� �6� �6� �6�

X
���!���!��"�!�
� �	�&�)�,/�

Y���!���!��"�!�)%%�	�&�)�,/�

Table A5: The estimated standard deviation in length at age (in cm) for each fishing season using the 
M&B method with unknown mean and variance in length at age. NA = not applicable.    

� 6>�� � � � � � � �

��6�.�� �� '� �� 9� �� <� :� ;�

'����'��'� �6� 9/'� �/'� :/�� :/9� :/<� �/'� �6�

'��'�'���� '/�� 9/9� 9/;� </�� </<� 9/<� '/'� '/��

'����'��9� �/�� �/'� �/�� </9� �/�� 9/9� �/<� �6�

'��9�'���� 9/�� �/�� 9/�� </;� :/�� ;/;� </9� :/��

'����'��<� �/�� 9/<� �/<� :/<� 9/�� '/;� �6� �6�

'��<�'��:� �/'� �/�� 9/'� �/�� '/:� �/�� �/�� �6�

'��:�'��;� �/<� �/<� 9/'� :/�� ;/�� �/:� �6� �6�

'��;�'���� �6� �/�� �/;� 9/�� �/<� '/�� �6� �6�

'����'���� �6� 9/�� �/<� �/�� 9/�� �/<� �6� �6�

'����'���� �6� </9� ;/�� �/�� �/�� 9/:� �/�� �6�

'����'��'� �6� 9/;� :/�� 9/:� </�� �/�� </;� �6�

'��'�'���� �6� �/;� �/�� �/9� �/�� �/�� �/�� �/��

'����'��9� �/;� �/�� 9/�� 9/�� ��/�� �6� �6� �6�
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Table A6:  Coefficients of variation (CVs) of the estimated proportions at age for each fishing season 

using the M&B method with unknown mean and variance in length at age.  A dash (--) indicates 

where the estimated proportion at age was less than 0.01. NA = not applicable.    

� 6>�� � � � � � � �

��6�.�� �� '� �� 9� �� <� :� ;�

'����'��'� �6� �/��� �/��� �/�9� �/'�� ��� ��� �6�

'��'�'���� ��� �/��� �/�<� �/�;� �/��� ��� ��� ���

'����'��9� ��� �/��� �/�9� �/��� ��� ��� ��� �6�

'��9�'���� ��� �/��� �/�9� �/�<� ��� ��� ��� ���

'����'��<� ��� �/�<� �/��� ��� ��� ��� �6� �6�

'��<�'��:� ��� �/�:� �/��� �/�;� ��� ��� ��� �6�

'��:�'��;� ��� �/��� �/�9� �/��� ��� ��� �6� �6�

'��;�'���� �6� �/�:� �/�9� �/��� ��� ��� �6� �6�

'����'���� �6� �/��� �/��� �/�9� �/�:� ��� �6� �6�

'����'���� �6� �/''� �/'�� �/�;� �/�'� ��� ��� �6�

'����'��'� �6� �/�'� �/�:� �/�9� ��� ��� ��� �6�

'��'�'���� �6� �/��� �/�9� �/�;� ��� ��� ��� ���

'����'��9� ��� �/�'� �/��� �/'�� ��� �6� �6� �6�

�
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1
A random sub-sample of 500 are selected for ageing, apart from the 2011/12 season where an ALK based on data 

from the previous two seasons was used. 
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Abstract

Given the absence of an aerial survey in 2015, and the fact that this is one of the two input indices

to the Bali MP, this paper details how this missing data point is dealt in an updated version of the MP

code. The methodology is simple, and is the same approach as used to deal with the missing 2000–

2004 data that is already a key feature of the existing aerial survey index. The underlying harvest

control rule and MP parameters do not change, so this minor alteration simply needs noting in the

already existing MP description text, and the code simply needs updating with the revised version.

1 Background

This paper details the technical changes required in the existing MP code to accommodate the fact that

the 2015 aerial survey was not undertaken. We do not focus on whether or not the missing data point

triggers exceptional circumstances but only on how it can be dealt with in the MP code itself and in the

SBT OM version of the MP.

2 Missing 2015 aerial survey datum in the MP

From a purely technical perspective, it is quite simple to deal with missing data in the Bali MP. Indeed,

we already do deal with missing data as the aerial survey index, while spanning the 1993–2014 period,

is already missing data in the years 2000–2004. The state-space relative abundance delay-difference

model in the Bali MP (see Attachment 10 in [1]), fitted to both the aerial survey and the CPUE data,

predicts values of both indices even if they are absent in some years. The only change required in the

code is to tell the code not to expect any aerial survey data in 2015. The same change is applied to both

the standalone Bali MP code (used to calculate the TAC) and the version of the MP that is called by the

SBT OM when performing projections. The OM is free to simulate the survey in 2015 (and this in itself is

useful) but the code has been altered so that, even if it is simulated, it is ignored in the estimation process.

What will actually happen in the estimation part of the MP is that, in the absence of direct data on the

juvenile biomass (from the aerial survey) in a given year, the main determinant of the estimate will be

the prior, which shrinks the estimate to the long-term average relative recruitment. There could be some

information in the CPUE in later years, but not historically, and given the CPUE always lags the aerial

survey in this regard it is not going to be an issue in either our simulations for this year or the next TAC

decision, if the MP is used.

The final point to make is that there are no changes required in the harvest control rule in the Bali MP as

a result of missing data. The mathematical form and parameter values and specifications of the HCR stay

exactly as they were adopted in 2011 [1].
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