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1. Summary

1.1. Background

The Southern and Eastern Scalefish and Shark Fishery (SESSF) is a multi-species, multi-gear, multi-
jurisdictional Commonwealth fishery. It is a fishery of substantial economic and social importance to
Australia, as a key provider of high quality fish products to Australian markets. More than 600 species
are caught or interacted with, including bycatch (discards) and byproduct (minor commercial) species.
Commercially-important species targeted in the SESSF include 34 species which are managed under
Total Allowable Catches (TACs). TACs are periodically adjusted by the management agency, the
Australian Fisheries Management Authority (AFMA), in response to biomass estimates, or proxies
thereof, derived from monitoring and assessment activities. These include the collection of data
(principally catch and effort) from fisher records (log books and catch disposal records). Additional
information is derived from fishery-independent surveys (FIS), on board observers, port sampling and
crew sampling (e.g. biological data), and occasional dedicated research programs. Additional
management requirements reflecting the Commonwealth Harvest Strategy Policy 2007, the
Commonwealth Policy on Fisheries Bycatch 2000, and the Environment Protection and Biodiversity
Conservation (EPBC) Act 1999 require additional information from monitoring and assessment activity.
It is now a requirement to record any impacts on bycatch; byproduct; and threatened, endangered
and protected species (e.g. seals, seabirds, dolphins). Most monitoring and assessment costs are borne
by the Industry (those licencees holding statutory fishing rights to participate in the SESSF). Recently,
expanding monitoring and assessment activity has coincided with decreasing commercial returns
(primarily as a result of falling prices for some commercial species and the failure to fully catch TACs).
It is important that future monitoring and assessment activity applicable to the SESSF is cost-effective
for all sectors. This review evaluates existing monitoring and assessment arrangements and provides
recommendations on future monitoring and assessment to cost-effectively meet management and
legislative requirements.

1.2. Objectives

The overall purpose of the SESSF Monitoring and Assessment Review Project (SMARP) was to conduct
an extensive review of the monitoring and assessment required to meet the objectives of fisheries
management. including the revised Commonwealth Harvest Strategy Policy (HSP) and Fisheries
Bycatch Policy, and identify and recommend cost-effective monitoring and assessment options that
meet these needs.

To achieve this goal, the project had the following objectives:

1. In consultation with the project Reference Group, SESSF Resource Assessment Group (SESSFRAG)
and South East Management Advisory Committee (SEMAC), identify priorities, key concerns,
perceived shortcomings and opportunities for improvement in monitoring and assessment
arrangements for the SESSF.

2. Review the efficiency and cost-effectiveness of current monitoring, assessment and management
arrangements for the SESSF, and the extent to which they meet the requirements of fisheries
policies, including implications of recommendations arising from the reviews of the
Commonwealth Fisheries: Legislation, Policy and Management, Commonwealth Fisheries Harvest
Strategy Policy and Guidelines and Commonwealth Policy on Fisheries Bycatch.

3. Review recent relevant regional and international fishery developments to identify options for
improvement in the efficiency and cost-effectiveness of monitoring, assessment and
management arrangements for the SESSF and critically review the design and performance of the
multi-species fishery independent trawl surveys (FIS).

1 FRDC Project 2014/203



SESSF Review of Monitoring and Assessment

4. Conduct a qualitative assessment of a suite of rationalised monitoring and assessment options
currently against reference points implied under the revised fishery policies for target, byproduct,
bycatch and Threatened, Endangered and Protected (TEP) species groups.

5. Using the results of the objectives above, provide a report with recommendations for revised,
implementable and cost-effective monitoring, assessment and management arrangements for
the SESSF.

1.3.

Project Reviews

The review follows extensive stakeholder consultation; independent assessment of the current
monitoring, assessment and management arrangements for the SESSF; evaluation of similar
monitoring and assessment activities in other countries (including electronic monitoring and fishery-
independent surveys); and a qualitative assessment of the monitoring and assessment needs arising
from imposition of Ecosystem Based Fisheries Management (EBFM). Various in-depth reviews were
undertaken as part of this project.

1. To determine fishery priorities, an extensive review of the current and proposed legislation
and policies was conducted and implications of the underlying data, assessment and reporting
requirements was assessed.

2. Stakeholder views on priorities and opportunities for improvement in SESSF monitoring and
assessment were canvassed during two focussed workshops involving key stakeholders, who
constituted a Reference Group for the project.

3. A wide range of monitoring tools is used in the fishery, shown in the table below. Acronyms
used in the table are as follows: electronic logbooks (E-logs), Catch Disposal Records (CDRs),
Vessel Monitoring System (VMS), Electronic Monitoring System (EMS).

The existing data collection and monitoring arrangements for the fishery were documented
and analysed for each data source and type, evaluating frequency of collection, and data entry
and transfer protocols. Contracted external reviews were conducted on the fishery
independent multi-species trawl surveys carried out in the SESSF.
Logbook / E-logs / CDRs Dedicated research projects Licencing and Compliance
e  Catch and effort data e Biology / stock structure e  Owner / vessel registry
e  Verified landings e  Population dynamics e  Concessions
e  State fishery landings e  Survey of fishing gears e VMS
e  Recreational catch e Reference points e EMS
e TEP interactions e  QOceanography
Observer data Fishery Independent Surveys Industry data
e Catch composition e Abundance Index e Quota trading
e Length Frequency e  Catch composition e Economics
e Agedata e Length Frequency e Length frequencies
e TEP Interaction e Agedata e Markets
e Bycatch interaction
4. The history of stock assessment in the SESSF is described together with the ongoing process of

revision and improvements leading to the current situation. Tiered assessment approaches
have been developed depending on information availability for each stock, and applied to
stocks in the SESSF for many years. Historically, the choice of assessment type has been
determined based on whether it was a quota species, the economic importance of the species
and whether it is data rich or data poor. Typically, Tier 1 (and Tier 0) assessments have been
performed on economically important quota species and Tier 3 and Tier 4 assessments were
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performed on other quota species because they were largely seen as byproduct species or the
data was either not available or was not of a quality to support a Tier 1 assessment.

5. The process of Ecological Risk Assessment (ERAs) were also reviewed. ERAs are used to assess
every other byproduct, bycatch or TEP species interacting with the fishery, but not subject to
a tiered assessment. ERA methods were developed by Commonwealth Scientific and Industrial
Research Organisation (CSIRO) and AFMA to assess and monitor the risk posed by
Commonwealth fisheries to the ongoing sustainability of species populations (stocks), habitats
and communities. ERAs underpin AFMAs Ecological Risk Management Framework (ERMF) and
assist AFMA in meeting its related legislative, corporate and policy objectives, including to gain
accreditation for its fisheries under Part 13 of the EPBC Act, and assist its fisheries to gain
accreditation against other standards/processes (e.g. Marine Stewardship Council (MSC)). The
ERA/ERM Framework has recently been reviewed and revised to improve and streamline
analysis and reporting.

1.4. Evaluation of Monitoring and Assessment Scenarios

Recent costs of the various components of data collection, data analysis, assessment types and process
components (including staff participation in meetings) were calculated from information supplied by
AFMA and CSIRO. Individual assessment costs were estimated for each assessment “Tier” and annual
'fixed' data collection and processing costs were allocated to the assessment tiers to allow alternative
assessment scenarios to be evaluated.

In order to assess potential future costs of fisheries assessments and their underlying data needs, a
method was developed to classify species as “Primary”, “Secondary”, “Byproduct” and “Bycatch”
based on the quantity and value of individual species catches compared to the entire fishery, using
catch and percent gross value of production cut off values for each category. On a SESSF-wide basis
this resulted in 11 Primary species, 20 Secondary species, 79 Byproduct species and 560 Bycatch

species.

The options that were explored are variants of the current 4-Tier system of data collection, monitoring
and assessment. In this system: the most important quota species have extensive fishery-dependent
and fishery-independent data collection to support fully-integrated, quantitative (Tier 1) stock
assessments of fishing mortality (F) and relative biomass (B); F-based (Tier 3) assessments using size
or age data are applied to two quota species; remaining quota species are assessed based on (Tier 4)
empirical estimates of relative biomass based on time-series fishery dependent catch per unit effort
(CPUE) data; and, Ecological Risk Assessments (ERAs) are applied to the many hundreds of other
byproduct and bycatch species. “Current” scenarios kept these same (2015) Tier levels for each species
whereas the “Option 1” scenarios alternative assessments were manually altered for a number of
species to reflect the preferred and most likely methods to be applied to each species. “AFMA” options
were applied to some of the scenarios to reflect a more automated approach to aspects of data
services and standardisation by AFMA.

An Excel spreadsheet was developed to enable comparison of alternative monitoring and assessment
scenarios, mainly by varying assessment types used per species and assessment frequency. To
establish a baseline for comparison, a 'Default’ assessment scenario was specified, based on the
originally intended assessment types and annual frequency of these assessments, together with
default management targets and assessment methods for the various species categories reflecting the
intention to:

e Manage primary (target) species to a Buey (Biomass at Maximum Economic Yield) target, as
required under the Commonwealth Harvest Strategy Policy, using annual Tier 1 (integrated
statistical) assessments;

* Manage secondary species, that do not contribute substantially to Gross Value of Production
(GVP), to a Busy (Biomass at Maximum Sustainable Yield) target, as has already been agreed
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for some SESSF secondary species, using annual Tier 4 (standardised Catch Per Unit Effort
(CPUE) trend) assessments. In this often highly mixed fishery it may not be possible to maintain
all secondary species at a target of Busy and some flexibility may be required.

Manage Byproduct species to ensure that they remain above the Limit in 9 years out of 10
using Tier 5 (catch-based) assessments;

Manage the impact on Bycatch species to ensure that they remain at low risk (with an implied
9 years out of 10 probability of being above the Limit) using ERAs conducted every five years.

The alternative monitoring and assessment scenarios explored are summarised in the table and figure
below, showing how each scenario was altered in terms of assessment types and monitoring and
assessment frequency and the resultant overall annualised costs for SESSF monitoring and assessment
(excluding additional management-related costs).

Brief description of scenarios. C.2 generally reflects the current assessment and monitoring situation.
Shaded scenarios (0.3 and AO.3) are those considered to be optimal. (Bolded items indicate sequential
changes from the original intention, or from the preceding option. Option 1 and AFMA data preparation
scenarios are numbered as for the comparable Current scenarios.) Acronyms used in this table are as
follows: Multi-year Total Allowable Catches (MYTACs); Integrated Scientific Monitoring Program (ISMP)

Assessment Description
Scenario

1.1 ISMPx2 Explores costs of doubled observer coverage

D.1 Original Default Annual monitoring; Annual FIS; Assessment using default species classifications & Default Assessment
Tiers, 5-year ERAs

C.1 Current Annual monitoring; Annual FIS; Assessment using actual Tiers as currently applied by the RAGs, 5-year
ERAs (original intention)

->C.2 Current Annual monitoring; 2-year FIS; Current RAG Assessment Tiers, 3-year MYTACs, 5-year ERAs (closest
to current)

C3 Current Annual monitoring; 2-year FIS; 3-year Data Methods, Ageing & CPUE Standardisation; Current RAG
Assessment Tiers, 3-year MYTACs, 5-year ERAs

C.4 Current Annual monitoring; 2-year FIS; 3-year Data Methods, Ageing & CPUE Standardisation; Current RAG
Assessment Tiers and 5-year MYTACs; 10-year ERAs

C.5 Current Annual logbook monitoring; 3-year ISMP; 3-year FIS; 3-year Data Methods, Ageing & CPUE
Standardisation; Current RAG Assessment Tiers and 5-year MYTACs; 10-year ERAs

0.2 Option 1 Annual monitoring; 2-year FIS; Modified Assessment Tiers, 3-year MYTACs, 5-year ERAs

0.3 Option 1 Annual monitoring; 2-year FIS; 3-year Data Methods, Ageing & CPUE Standardisation; Modified
Assessment Tiers, 3-year MYTACs, 5-year ERAs

0.5 Option 1 Annual logbook monitoring; 3-year ISMP; 3-year FIS; 3-year Data Methods, Ageing & CPUE
Standardisation; Modified Assessment Tiers, 5-year MYTACs; 10-year ERAs

AC.2 Current + AFMA Annual monitoring; 2-year FIS; Annual AFMA automated analysis and reporting; Current RAG
Assessment Tiers and 3-year MYTACs, 5-year ERAs

AC.3 Current + AFMA Annual monitoring; 2-year FIS; Annual AFMA automated analysis and reporting;3-year Data Methods,
Ageing & CPUE Standardisation; Current RAG Assessment Tiers, 3-year MYTACs

AO.2 Option 1 + AFMA  Annual monitoring; 2-year FIS; Annual AFMA automated analysis and reporting; Modified Assessment
Tiers, 3-year MYTACs, 5-year ERAs

AO.3 Option 1 + AFMA  Annual monitoring; 2-year FIS; Annual AFMA automated analysis and reporting; 3-year Data

Methods, Ageing & CPUE Standardisation; Modified Assessment Tiers, 3-year MYTACs, 5-year ERAs
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Assessment Scenario
Comparison of estimated costs (columns) and cost savings (blue lines) of alternative assessment
scenarios, as described in the above table. The red arrow indicates the scenario (C.2) closest to current
practice. The AC and AO scenarios are comparable with the similarly numbered C and O scenarios, but
with AFMA automating some aspects of data analysis and reporting.

There is a trade-off of cost and benefit applicable to levels (tiers) of assessment. The more costly and
detailed (i.e. data intensive) Tier 1 assessments enable higher catches for the same risk (to
sustainability of stocks and to the ecosystem more generally) but are costly in terms of data required
and assessment costs. The less data intensive, lower tiers of assessment are cheaper but, because the
assessments are less certain, result in lower TACs. Industry potentially forgoes catch (with reduced
TAC) and potential economic return, but with lower costs for monitoring and assessment. Much of the
stakeholder response addressed such trade-offs, resulting in several scenarios of monitoring and
assessment (intensity and frequency) being evaluated (see Table and Figure below). Significantly, for
many stocks within the SESSF, TACs remain significantly under-caught each year. As a result of these
under-caught TACs, projections of economic returns are less than potentially expected, reducing the
benefits that should accrue from conducting higher information assessments and achieving higher
TACs. This reduces the lost opportunity costs (in terms of forgone catch for some species) of operating
with longer-term assessment periods and lower Tier levels are not realised, although there would
remain some level of lost opportunity cost for key commercial species if low information (Tier 4)
assessments were conducted for all species. This study identified a need to examine reasons for
consistent under-catch of certain quota species.

In general, there was little support among the reference group for options that reduced data collection
from current levels (e.g. scenarios C.5 and 0.5), because this was felt to overly compromise the
potential to conduct assessments to meet government and stakeholder expectations from the fishery.
Similarly, options with extended (>5 year) periods between assessments or ERAs were considered to
be too long, given the changes that could occur in the fishery over this timeframe. However, there are
benefits to be obtained by optimising the type of assessment conducted (using lower information
assessments for secondary species, or for those with inadequate information for statistical integrated
assessments), and by automating some aspects of standard data preparation in-house by AFMA
(Scenarios 0.3 and AO.3).

Scenario AO.3 was therefore seen to be the potentially optimum schedule for monitoring and
assessment in the SESSF and is the scenario recommended for consideration by the SESSFRAG and
SEMAC. In this scenario, there is no compromise on current data collection, but major data analyses
and assessments are only conducted every three years to support a regime of 3-year MYTACs for quota
species and 3-year ERAs for byproduct and bycatch species. In the intervening years, a system of
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automated data analysis and reporting can be conducted within AFMA to monitor key indicators and
ensure that no breakout rules have been triggered (either for single-species assessments or ERAs), TEP
interactions are monitored and reported, and there has been no major change in fishery dynamics
(spatial and temporal catch and effort). This Scenario would continue to meet all of the current
legislative and policy reporting requirements while achieving a substantial reduction in costs and
assessment load.

The annual cost (using estimated costs for monitoring and assessment but excluding additional
management related costs) for Scenario AO.3 is about $1,757,000 representing 2.6% of GVP, but is a
saving of $1,627,000 from the Default Scenario and a saving of $539,000 compared to the current
monitoring and assessment level (C.2). Further savings using AO.3 may be achieved if reduced risks —
resulting from low fishing effort levels and/or under-caught TACs — enable a further increase in the
period between assessments, or reduction in mitigation requirements for particular fisheries.

Scenario AO.3 cannot be implemented immediately, however, because it requires modified data
collection, analysis and reporting procedures to be set up and automated within AFMA. A quantitative
MSE should also be conducted to ensure that any increased risks of adopting this approach are within
acceptable levels, noting that an MSE has not yet been conducted to evaluate the implications for
management and risk of the current scheduling monitoring and assessment under MYTACs. In the
meantime, Scenario 0.3 is recommended for immediate implementation while this additional work is
conducted. This will require species classification, agreement on assessments to apply to each tier and
monitoring of appropriate indicators and triggers to detect situations in which assessments may need
to be brought forward, or deferred.

The use of emerging information collection technology, including e-logbooks and e-monitoring, offers
further savings and efficiencies in data collection. However, further work is required to align data
collection, storage and distribution (from electronic sources) to ensure that monitoring and
assessment continues to address the needs of management (robust assessments) and Industry needs
(cost savings).

Keywords: Southern and Eastern Scalefish and Shark Fishery (SESSF), Fisheries Management,
Monitoring and Assessment, Fishery-Independent Survey, Economic Return, Ecological Risk
Assessment, Ecosystem Based Fisheries Management, Electronic logbooks and Monitoring.
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1.5. Recommendations (bold represents high priority)

Recommendation 1. Develop integrated data collection plans for each SESSF sector............cccceeveeveennnnnnes 125

Recommendation 2.  Seek opportunities for the cost-effective and regular collection of key economic
INTOrMAtioN fOr The SESSF. ..ottt st saa e e s ate e sae e e sateesate e sabeesateesateenaees 125

Recommendation 3. Determine what, if any, environmental data need to be collected by the fishery to support
assessment of the impact of environmental drivers, including climate change, on SESSF stocks. ...... 126

Recommendation 4.  Investigate options for cost effective collection of fishing-related climate / oceanographic
data, adequate to support evaluation of environmental drivers on SESSF stocks. ........cccccceevveveeeeenn. 127

Recommendation 5. Expedite the complete rollout of e-Logbooks and e-CDRs to all vessels in the SESSF
LT3 1 1= 4 1= 127

Recommendation 6. Develop and implement agreed, automated data validation and error checks for e-
LOBDOOKS QN ©-CDRS.......eiiiiieiiieiieeeiee sttt sttt st e et sa e st e st e bt e s bt s bt e s bt e e bt e sabeeeneeebeeenneesnnees 128

Recommendation 7.  As part of the development of integrated data collection plans, prevent the collection of
duplicate data across multiple data collection SYSTEMS. .......ccueeieiiiiieciiee e e 128

Recommendation 8.  Explore further options for and cost/benefits of industry-collected data, including the
preparation of protocols to ensure the compatibility and usefulness of industry collected data. ...... 129

Recommendation 9. Explore methods to improve cost-effective monitoring and recording of bycatch and TEP
INEEIACTIONS.  ciiiiiiii e 130

Recommendation 10. Optimise use of the sampling and environmental data collection platform provided by
L o TN o TP U TSP PUPURTRRIOt 131

Recommendation 11. Develop metadata, including coding descriptions, for all fishery databases, and track
changes in coding standards over time. ........ .o e e s nn e s e e e e ees 132

Recommendation 12. Streamline and automate AFMA’s data collection, storage, distribution and reporting
procedures for all Major data SOUICES. ......ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseenssssassssssnsnnnsnnnns 132

Recommendation 13. Determine reliable PBRs for key TEP species with which interactions occur in the SESSF,
and take these into consideration when designing and implementing TEP management plans. ........ 134

Recommendation 14. Re-evaluate the temporal and spatial monitoring requirements to provide adequately
reliable estimates of bycatch and TEP interaction levels (and associated CVs around these estimates),
noting that these can be rare EVENTS. .......oiii i e et e e e aae s 134

Recommendation 15. As a measure of impact on habitats, utilise fishing position information from logbooks
and VMS data to determine the fishery footprint and evaluate trends in fishery spatial impact on
vulnerable benthic habitats OVEr tIMe......coouiiiiiii e s 135

Recommendation 16. Time-series or periodic snapshots of relevant data, such as growth changes, are required
to evaluate environmentally-driven productivity changes. Periodic environmental integration /
synthesis projects will be required to analyse and interpret environmental effects on fisheries........ 135

Recommendation 17. Scenario AO.3 be considered by RAGs, MACs and AFMA as the long-term goal for SESSF
monitoring and assessment scheduling with Scenario 0.3 adopted in the short term.................... 136

Recommendation 18. Conduct MSE on proposed 0.3 and AO.3 scenarios for primary and key secondary
£ o[- 3N 137

Recommendation 19. Primary and Secondary quota species with >25% undercatch be assessed less
frequently than every three years, or default assessments of such species be deferred until a TAC %
catch trigger level of 75% is reached or a maximum of five years has passed since the last assessment.
ERAs continue to be conducted every five years. (NB Actual % needs to be agreed by RAG/MAC). 138

Recommendation 20. Develop efficient and automated analysis and reporting of fishery and species
indicators, including evaluation of triggers for re-assessment of primary and secondary species... 139

Recommendation 21. Major research components should be competitively provided, or should be
periodically market-tested to ensure that research services are efficient and cost-effective.......... 139
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2. Introduction

The SESSF was established in 2003 by the amalgamation of the South East Trawl, Great Australian Bight
Trawl, Southern Shark Non-Trawl and South East non-trawl fisheries. The SESSF is a major supplier of
fresh fish to the south-eastern states of Australia and has the second highest gross value of production
(GVP) of any Commonwealth fishery, at around $90 million in 2012-13. The research (e.g. Fishery
Independent Surveys) and monitoring (e.g. observers) budget is about $2 million per annum with up
to an additional ~$1 million allocated to stock assessments and to other supporting research. These
costs are largely recovered from industry, creating strong incentives to ensure that monitoring,
assessment, and management are as cost-effective and efficient as possible.

The SESSF is managed under the SESSF Harvest Strategy Framework. This framework consists of a
number of harvest strategies appropriate to information availability, designed to achieve a sustainable
harvest with optimal economic returns from the main species in this fishery. Under these strategies,
TACs are in place for 34 quota species, with catch trigger limits applied to two non-quota species.
Ecological risk assessments are conducted every five years to ensure byproduct, bycatch and TEP
species are not unduly impacted. Additional spatial management and gear controls are used to reduce
impacts on bycatch species such as gulper sharks, seabirds, and marine mammals.

The SESSF Harvest Strategy Framework was introduced in 2005 and provided substantial input to the
development of the Commonwealth Harvest Strategy Policy (HSP), which was introduced in 2007
(DAFF, 2007). At that time, the HSP reflected world best practice in evidence-based fisheries
management in many respects. Since then, the HSP has provided overarching policy guidance for
management of all Commonwealth fisheries towards maximum economic yield targets. The 2012
Review of Commonwealth Fisheries: Legislation, Policy and Management review (Borthwick Review),
and contemporaneous reviews of the Commonwealth Fisheries Harvest Strategy Policy and Guidelines
and the Commonwealth Policy on Fisheries Bycatch (Haddon et al., 2013a; Penney et al., 2013; Tuck et
al., 2013; Vieira and Pascoe, 2013; Ward et al.; 2013; Haddon et al., 2014) found the HSP to have been
effective in rebuilding stocks and ensuring sustainability, but signalled potential changes that could be
made to further improve to fisheries management which will flow on to monitoring and assessment
arrangements.

The outcomes of the HSP review indicate the need for revisions to elements of that policy to respond
to experiences and developments since introduction of the policy, and to ensure that Australian
fisheries, including the SESSF, continue to be viewed, locally and internationally, as sustainably and
responsibly managed. There is a need to inform growing public expectations in this regard, and to
maintain and improve access to markets that increasingly have their own sustainability expectations.
This is necessary to secure the future of Australian fishery’s contribution to food provision, primary
production, employment and generation of revenue.

The overall purpose of this project is to review the monitoring and assessment required to meet the
objectives of the management of the SESSF (including the revised HSP and Fisheries Bycatch Policy),
and to identify and evaluate the most cost-effective monitoring and assessment options that meet
these needs. In developing this project, there were considerable discussions with AFMA and with key
industry associations involved in the SESSF — the Great Australian Bight Industry Association (GABIA),
the South East Trawl Fishing Industry Association (SETFIA), Southern Shark Industry Alliance (SSIA) and
the Sustainable Shark Fishermen’s Association (SSFA). AFMA has several established consultation
forums with key stakeholders, including: the fishing industry, eNGOs, recreational fishers and marine
mammal experts. They expressed expectations for greater involvement in fisheries management
initiatives, especially with respect to improved protection of marine wildlife, more efficient
management and equitable stakeholder access to fisheries resources. These stakeholder fora will be
included in consultation phases of this project.
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In addition to the project team (AFMA, Malcolm Haddon, Sean Pascoe (CSIRO), lan Knuckey (Fishwell
Consulting) and Andrew Penney (Pisces Australis Pty Ltd)), a Reference Group was established
consisting of key government (Department of Agriculture and Water Resources, Department of the
Environment and Energy), Australian Fisheries Management Forum and stakeholder representatives
(industry, eNGOs and recreational fishers). This Reference Group was consulted to identify key
concerns and to provide feedback on options for improved monitoring and management of the SESSF,
to ensure transparency and facilitate trust and stakeholder confidence in the project outcomes. This
Group gave advice to the project team on project direction and priorities, and provided a forum for
regular departmental and stakeholder review of project progress against objectives. AFMA also
worked closely with the relevant Management Advisory Committee (MACs) and Resource Assessment
Groups (RAGs) throughout this project, given their key roles in providing management and science
advice to the AFMA Commission.

There is increased awareness of the need for ecosystem-based fisheries management, with increased
public expectations for sustainable management of fished stocks and broader fishery-related impacts
on ecosystems. However, reduced catch levels and increasing costs have stimulated industry calls for
reduction in management costs, or for more effective use of the existing cost-recovered funds. Budget
limitations have already led to reduced frequency of annual FISs (every two years and only in winter),
and reduced Independent Scientific Monitoring Programme (ISMP) observer coverage, alternation of
FIS and ISMP from year to year, use of Crew Member Observers (CMOs) to collect on-board length
frequencies, assessing species at lower tier assessments instead of Tier 1 assessments, ad-hoc
implementation of multiyear TACs combined with ad-hoc implementation of break-out rules, with a
consequent reduction of the frequency of Tier 1 stock assessments. Whilst all of these approaches are
practical responses, their combined influence on the effectiveness of the monitoring and assessment
at achieving desired management objectives has not been formally tested.

Current budget constraints on AFMA have resulted in a departure from originally scheduled monitoring
and assessment work, with increasing numbers of ad-hoc decisions about which components of work
will be undertaken each year. Monitoring and assessment is becoming more reactive rather than
strategic, with increased reliance on indicators and triggers to defer or precipitate assessments. There
is growing concern by stakeholders that the present monitoring and assessment program may be
lagging behind these changes in management. As a result of undercaught TACs for some species and
recent declining net economic returns (ER) for the fishery, SETFIA and other industry associations are
particularly concerned that fishing concession levies funding current arrangements will become
unaffordable. Given AFMA's legislative objectives to ensure ecologically sustainable development, to
maximise net economic returns and to ensure cost-effective fisheries management, AFMA initiated
the current project to develop proposals for an improved and cost-effective research, monitoring and
assessment program that will be responsive to requirements and emerging issues in the SESSF over
the next 5 years and further into the future.
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3.

Objectives

In consultation with the project Reference Group, SESSFRAG and SEMAC, identify priorities,
key concerns, perceived shortcomings and opportunities for improvement in monitoring and
assessment arrangements for the SESSF fishery.

Review the efficiency and cost-effectiveness of current monitoring, assessment and
management arrangements for the SESSF, and the extent to which they meet the
requirements of fisheries policies, including implications of recommendations arising from the
reviews of the Commonwealth Fisheries: Legislation, Policy and Management, Commonwealth
Fisheries Harvest Strategy Policy and Guidelines and Commonwealth Policy on Fisheries
Bycatch.

Conduct a qualitative assessment and initiate design of the suite of rationalised monitoring
and assessment options currently being trialled against reference points implied under the
revised fishery policies for target, byproduct, bycatch and TEP species groups.

Review recent relevant regional and international fishery developments to identify future
options for improvement in the efficiency and cost-effectiveness of monitoring, assessment
and management arrangements for the SESSF.

Provide a report using the results of the reviews to support recommendations for revised,
implementable and cost-effective monitoring, assessment and management arrangements for
the SESSF. These recommendations will seek to optimise the outcomes for the fishery in terms
of monitoring and assessment efficiency, while meeting the objectives of the Fisheries
Management Act and government policy. The report may recommend further quantitative
‘next step’ analyses as part of the implementation process.
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4. Methods

4.1. Objectivel

An initial scoping phase was conducted to finalise objectives and the scope of the project. This involved
consultation with the project Reference Group, SESSFRAG and SEMAC to confirm priorities, and to
identify key concerns, perceived shortcomings and opportunities for improvement in monitoring and
management arrangements for the SESSF fishery. Scoping consultations were held in the form of a
focussed workshop followed by consideration of the workshop outcomes by the project team.

4.2. Objective 2

Following the priorities established during the scoping phase under Objective 1, the project team
conducted reviews of the efficiency and cost-effectiveness of current monitoring, assessment and
management arrangements for the SESSF, and the extent to which they meet the requirements of
current fisheries policies. Some aspects of these reviews involved contributions by selected experts.
The reviews evaluated the potential implications of recommendations arising from the recent reviews
of the Commonwealth Fisheries: Legislation, Policy and Management (the Borthwick review),
Commonwealth Fisheries Harvest Strategy Policy and Guidelines (DAFF, 2013a) and Commonwealth
Policy on Fisheries Bycatch (DAFF, 2013b).

4.3. Objective3and 4

Responding to the results of the review of effectiveness and shortcomings of existing arrangements
under Objective 2, the project team identified and evaluated alternative options for improvement in
the efficiency and cost-effectiveness of monitoring and assessment arrangements for the SESSF within
a risk-catch-cost framework. This included a review of regional and international developments in
fisheries monitoring, assessment, and management approaches of potential relevance to the SESSF
over the past decade. Existing monitoring and data collection systems were described and evaluated.
Areas of redundancy or overlap were identified and the potential of these programs to collect
additional information cost-effectively was assessed. Future data needs for the fishery were
considered interactively with the development of proposals for alternative approaches. Existing
assessment methods used for various species groups in the SESSF were also described and their
assumptions and data requirements summarised.

4.3.1.Qualitative evaluation

Based on the review of regional and international developments, and recent developments within the
SESSF itself, alternative assessment options were identified, together with their data requirements,
potential benefits and disadvantages in terms of efficiency or cost-effectiveness. These options
explored both alternative assessment methods (tiers) and scheduling. Following the identification of
potential alternative approaches for cost-effective, integrated monitoring, assessment and
management of the SESSF, a second formal consultation with the Reference Group, SESSFRAG and
SEMAC was held to present the results of the above reviews and provide the rationale for the proposed
alternative approaches. Where trade-offs exist between the costs and benefits of alternative
approaches, stakeholder views on preferred positions against these trade-offs were sought. The
overall purpose of the second workshop was to ensure that stakeholders were fully informed of the
details, costs and benefits of all recommendations, and to seek stakeholder consensus and support for
a preferred suite of alternative monitoring, assessment and management arrangements.

The recommendations for revised approaches to the monitoring and assessment of the SESSF include
proposals for tiered approaches for assessment of target, secondary and minor by-product species
(Tier 1 —Tier 5 assessments and ERAs), together with multi-year scheduling of assessments and other
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research or data analysis activities. The effectiveness of multi-year approaches in meeting the
requirements of the Harvest Strategy Policy or SESSF Framework has not been tested formally using
management strategy evaluation. This could not be done within the limited project budget and should
be undertaken. Instead, the project team and experts undertook a qualitative evaluation of the likely
effectiveness of the range of revised monitoring and assessment approaches, to provide advice on
which of the proposed options are likely to offer best performance against the identified policy and
stakeholder objectives. This evaluation provides some guidance on best performing options and
potential risk-catch-cost trade-offs of alternative approaches. This assessment phase resulted in
recommendations for additional quantitative work to formally evaluate the effectiveness of proposed
monitoring, assessment and management changes in managing risk against the objectives of the HSP,
but which could not be conducted within this project’s budget and timeframe. This additional work
could result in a proposal for a Phase 2 of the project, or could form the basis for a program of smaller
guantitative management strategy evaluations conducted as part of the ongoing activities of the SESSF
RAG, as part of implementation of the recommended improvements.

4.3.2.Vessel-level economic analysis methods

Vessel level economic analysis was conducted based on Australian Bureau of Agricultural and Resource
Economics and Sciences (ABARES) economic survey data presented in Skirtun and Green (2015), for
the 2012-13 financial year (Table 1). Individual vessel data were not available to the project, but a
typical range of values across existing vessels was derived from the average values and their relative
standard errors (RSE).!

A sample of 1000 vessels in each sector was generated from the data based around the mean and RSE.
While information on covariance between the values was not available, there is prior evidence to
indicate that variable costs and, in some cases fixed costs, are proportional to the level of fishing
activity (Zhou et al., 2012a). When developing the baseline and subsequent vessel-level values, the
assumption was made that crew payments were directly proportional to revenue (as is common in the
fishery), but also that freight and packaging costs (which are generally related to volume of catch) and
fuel costs (generally related to effort) were also proportional to revenue. That is, for any given vessel,
more revenue was assumed to require more catch and more fishing effort. Variation in revenue was
simulated by comparing the relative standard errors of the variable cost items and the revenue. If the
variable cost RSE was larger than the revenue RSE, then additional variation based on the difference
between the two was also added. If the cost item RSE was less than the revenue RSE, then the effects
of the variation in revenue were assumed to be the only variation in cost.

1 Relative standard error (RSE) is the standard error expressed as a percentage of the mean. The relative standard erroris a
measure of confidence in the mean estimate based on the level of variance in the data.
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Table 1. ABARES SESSF economic survey data, 2012-13.

Commonwealth Gillnet, Hook and

Trawl Sector Trap Sector

Item Mean RSE Mean RSE
Revenue

e  Fishing income 976725 13% 346492  16%

e Non-fishing income 78461 34% 37620 21%
Variable Costs

o Crew 306458 9% 148259  10%

e  Freight 129852 18% 13117 47%

e  Fuel 173987 20% 49339 18%

e  Packaging 20803 57% 471  59%
Fixed costs

e  Fixed cash costs 138285 20% 79561  16%

e Owner operator allowance 83154 13% 54453  14%
e  Opportunity cost of capital 14947 20% 12974  15%

e Depreciation 20282 19% 16934 17%
e Management costs 58960 0 35176 0
Number of boats 50 72

Source: Derived from Skirtun and Green (2015)

The effects of different assessment scenarios were evaluated by comparing the revenue given the
current catch with the revenue that might occur at different TAC levels that might result from discounts
applied under different assessment tiers (assuming that TACs are caught). Individual vessel revenues
and associated variable costs were scaled up by the proportional change in TAC. Fixed costs were held
constant in all simulations, although the change in management costs was included (generally a
decrease in costs). Other non-fishing income was also included but held constant.

4.4. Objective 5

The project team and co-authors prepared this report, including results of the reviews and
recommendations for viable and cost effective alternative approaches for monitoring, assessment and
management of the SESSF. The recommendations in this report seek to optimise the outcomes for the
fishery in terms of monitoring and assessment efficiency, while still meeting the objectives of the
Fisheries Management Act 1991, the 2005 Ministerial Directive to AFMA and the HSP. The report
recommends further quantitative ‘next step’ analyses as part of the implementation process. This draft
final report will be reviewed by the Reference Group, SESSFRAG and SEMAC before producing a final
report.
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5. Results and Discussion - Objective 1

5.1. Characterisation of the Southern and Eastern Scalefish and Shark
Fishery

The SESSF is a complex multi-sector, multi-species and multi-gear fishery which encompasses almost
half of the Australian Fishing Zone — from Fraser Island, Queensland to Cape Leeuwin in Western
Australia, and from shallow coastal waters to depths of over 1000 m (Figure 1). It is Australia’s largest
fishery in terms of volume produced, supplying much of the fresh fish to our domestic markets. GVP
in 2015—-16 was $73.0 million (Figure 2) and total landings during 2016—17 were 9,829 t (Patterson et
al., 2017).

The SESSF was formed during 2003 from the amalgamation of the Commonwealth South East Trawl,
Great Australian Bight, Southern Shark and South East Non-trawl fisheries. This brought control of the
fisheries under the common management objectives of the SESSF Management plan 2003. Differences
between those fisheries are still recognised as sectors of the SESSF that are now called the
Commonwealth Trawl Sector (CTS), the East Coast Deepwater Trawl Sector (ECDTS), the Great
Australian Bight Trawl Sector (GABTS), and the Gillnet, Hook and Trap Sector (GHaTS). The latter can
also be split into Scalefish Hook Sector (ScHS), the Shark Gillnet and Shark Hook Sectors (SGSHS), and
the Trap Sector.

Management of the fishery is primarily through output controls consisting of TACs managed under an
Individual Transferable Quota (ITQ) system. TACs were first introduced in 1988 for Eastern Gemfish
(Rexea solandri) to prevent overfishing and rebuild the stock. TACs for other species have since been
implemented, and there are currently TACs for 34 fish stocks / species baskets (referred to as quota
species). Other output controls in the fishery include prohibition on targeted fishing for overfished
species (e.g. currently gulper sharks and school shark), protected species (e.g. TEP species listed under
the Environment Protection and Biodiversity Conservation Act 1999 [EPBC Act]), and trip, bycatch and
size limits for some species. There are also a range of input controls including limited entry, a network
of spatial closures and gear restrictions.

A variety of methods are used to monitor the SESSF. Fishers record details of their fishing operations
and catches in logbooks, and accurate weights of catch for each trip in catch disposal records. The
observer program records estimates of retained and discarded catch and interactions with TEP species.
Observers also collect biological data including length frequency measurements and otoliths and shark
vertebrae to estimate the age of individuals in catch samples. Separate fishery independent trawl
surveys in the areas of the GATBS and CTS provide time-series of species composition and relative
biomass estimates for a range of quota and non-quota species.

Regular stock assessments are undertaken by AFMA Resource Assessments Groups (RAGs) for 37
species in the SESSF (Tuck, 2014a, b). The RAGs apply the tiered harvest strategy framework to
determine stock status against reference points and provide advice to the SEMAC on recommended
biological catches (RBCs) and on the impact of fishing on the marine environment. In turn, AFMA
Management and SEMAC provide advice to the AFMA Commission on TACs and other management
measures. Stocks are annually assessed by the Australian Bureau of Agricultural and Resource
Economics and Sciences (ABARES) in terms of “Overfishing”, relating to excessive fishing mortality, and
“Overfished”, relating to depleted biomass. A total of 31 SESSF stocks were assessed as being “not
subject to overfishing” in 2016, while 6 stocks were assessed as “uncertain if subject to overfishing”
(Patterson et al., 2017; Figure 3). For the same year, 27 stocks were assessed as “not overfished”, 7
were “overfished” and 3 were “uncertain if overfished” (Figure 4).
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Figure 3. Fishing mortality status for all stocks in the SESSF from 2004 to 2016 (reproduced from
Patterson et al., 2017). Note the number of stocks assessed each year does not remain
constant through time.
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Figure 4. Biomass status for all stocks in the SESSF from 2004 to 2016 (reproduced from Patterson et
al., 2017).

5.1.1.The Commonwealth Trawl Sector

The area of the CTS ranges from Barranjoey Point (north of Sydney) south around the Victorian and
Tasmanian coastlines to Cape Jervis in South Australia (Figure 1). It comprises two sectors, the South
East Trawl Fishery (SETF) and the Victorian Inshore Trawl Fishery (CVIT). The main fishing methods
used by the CTS are otter trawl and Danish seine. Midwater trawling and pair trawling are also
permitted. There are 22 CVIT permits. For the Commonwealth fishery during 2016-17 there were 34
active otter trawl and 16 active Danish seine vessels.

Catches in the CTS peaked in 1990 at more than 60,000t with large catches of Orange Roughy
(Hoplostethus atlanticus) and Blue Grenadier (Macroronus novaezelandiae), and fluctuated around
20,000 t —30,000 t from 1993—-2004 (Figure 5). Catches fell below 15,000 t in 2006 after the structural
adjustment associated with the introduction of the Commonwealth HSP significantly reduced effort in
the fishery (by about 50%). During the 2016-17 fishing year, the CTS landed a total of 7,634 t of quota
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managed species, and the GVP of scalefish catches in the CTS was $36.80 million in 2015-16 (Figure
6). Although more than 100 different species are landed, the main species caught are Blue Grenadier,
Tiger Flathead (Neoplatycephalus richardsoni), Pink Ling (Genypterus blacodes) and Silver Warehou
(Seriolella punctata) which together comprise about three-quarters of the catch.

Some 500 additional byproduct or bycatch species are incidentally caught, and overall discard rates for
the CTS are about 40-50% (Figure 7), comprising mostly non-quota species (85—-95%) such as
Barracouta (Thyrsites atun), New Zealand Dory (Cyttus novaezealandiae), Whiptails (Macrouridae and
Bathygadidae), Cocky Gurnard (Lepidotrigla modesta), Frostfish (Lepidopus caudatus), Skates and Rays
(Rajidae and Dasyatidae), Blacktip Cucumberfish (Paraulopus nigripinnis), Dogfish (Squalidae),
Swellsharks and Draughtboard Sharks (Cephaloscyllium spp), and Stingarees (Urolophidae) (Tuck et al.,
2013). Main quota species discarded include Silver Warehou, small Blue Grenadier, small Tiger
Flathead and Reef Ocean Perch (Helicolenus percoides — previously Inshore Ocean Perch).
Management changes implemented to reduce bycatch include increased mesh size and use of bycatch
reduction devices.

Interactions with TEP species are required to be reported by fishers in their logbooks, and are also
reported by fisheries observers. Interactions are generally rare and highly variable. During the 2016-
17 financial year, AFMA (2017a) shows that CTS operators reported interactions? with 135 seals
(mostly Australian Fur Seals, Arctocephalus pusillus doriferus), 9 dolphins, 17 seabirds (mostly
albatross), 1 Mako Sharks (Isurus spp) and 1 Great White Shark (Carcharodon carcharias) summarised
from reports by. A range of measures has been implemented to reduce TEP interactions including:

¢ seabird management plans (SMPs) that include mandatory use of seabird mitigation devices;

e codes of conduct for fur seal catch reduction;

¢ education programs; and

e use of seal excluding devices by midwater trawls.

70,000 140
Il | ogbook catches
60,000 120
ﬁ Trawl hours

50,000 i00 @ Danish-seine
— [S] shots
(%] w
2 5
€ 40,000 80 o
) e
P E
G 30,000 60 &
@ >
© £

20,000 — 0 =

ks]
10,000 — 20 Y
0 0
1986 1991 1996 2001 2006 2011 2016
Figure 5. Total catch and fishing effort for the CTS from 1985 to 2016 (reproduced from Patterson et
al., 2017).

2 The MOU for The Reporting of Fisheries Interactions with Protected Species Under the EPBC Act
(http://www.afma.gov.au/wp-content/uploads/2010/06/mou.pdf) defines an interaction as “any physical contact an
individual has with a protected species. This includes all catching (hooked, netted, entangled) and collisions with an individual
of these species.”

17 FRDC Project 2014/203



SESSF Review of Monitoring and Assessment

80
Il Other scalefish

70 I Other non-scalefish
— Tiger flathead
_5 60 [ Silver warehou
E 50 Orange roughy
3[9 Il Pink ling
© 40 Blue grenadier
b E Blue-eye trevalla
& 30
S
o 20

10 H

] .

2005-06 2007-08 2009-10 2011-12 2013-14 2015-16

Note: GVP Gross value of production.
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Figure 7. Estimated retained and discarded catch (t) and estimated discard rate (%) for the CTS for
quota and non-quota species combined (reproduced from Tuck et al., 2013). Note there were
no observations in NSW before 1998 in the AFMA database.

5.1.2.The East Coast Deepwater Trawl Sector

The area of the ECDTS extends northwards from Sydney up to Fraser Island, including waters
surrounding Lord Howe Island out to the limits of the Australian Fishing Zone (Figure 1). Fishing
methods used are otter trawling and midwater trawling. While there are 10 fishing permits for the
ECDTS, no vessels were active in the sector during 2016—17 (Patterson et al., 2017).

The main species targeted in the ECDTS is Alfonsino (Beryx splendens). Catches have been as high as
400 t during 2004-05, and was 15 t in 2012-13 and 2013-14 respectively (Figure 8). No catch was
recorded by the fishery in 2016-2017.
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No interactions with TEP species were reported in the ECDTS for 2016 (Patterson et al., 2017).
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Figure 8. Catch and TAC for Alfonsino in the ECDTS and CTS from 2000-01 to 2016-17 (reproduced
from Patterson et al., 2017).

5.1.3.The Great Australian Bight Trawl Sector

The GABTS ranges from Cape Leeuwin, Western Australia, to Cape Jervis near Kangaroo Island, South
Australia (Figure 1). There are 10 fishing permits and, during 2016-17, there were 4 active otter trawl
vessels and 1 active Danish seine vessel, which fished 12,480 trawl hours and 442 seine shots
respectively. Most fishing occurs on the continental shelf targeting Deepwater Flathead (Platycephalus
conatus) and Bight Redfish (Centroberyx gerrardi), but some fishing occurs for slope species such as
Blue Grenadier (Macroronus novaezelandiae), Western Gemfish (Rexea solandri) and Pink Ling, as well
as for Orange Roughy (Hoplostethus atlanticus).

GABTS catches reached a peak of more than 4,000 t during 2003—04, but catches steadily declined and
1,138 t was landed in 2016-17 (Figure 9 and Figure 10). In 2015-16 the value of the catch was about
$7.69 million (Figure 11). The annual catch of Deepwater Flathead peaked at nearly 2,500 t in 2003,
and 636t of Deepwater Flathead was landed in the 2016—17 financial year. Bight Redfish catches
peaked at more than 1,000 t in 2006—07 and catches have declined to 274t in 2016-17. Main
byproduct species are Ocean Jacket (Nelusetta ayraud), Angel Shark (Squatina spp.), Yellow-spotted
Boarfish (Paristiopterus gallipavo), Western Gemfish and Jackass Morwong (Nemadactylus
macropterus).

Estimates of discard rates for the GABTS from the early 2000s ranged from 30—-60% for quota and non-
guota species combined (Figure 12), with more than 99% of discards being non-quota species (Tuck et
al., 2013). Other main discard species include Latchet (Pterygotrigla polyommata), Ocean Jacket,
skates and rays.

Observers have recorded interactions with seabirds (Flesh Footed Shearwaters, Shy Albatross) and
pipefish by the GABTS (Tuck et al., 2013). Interactions with 1 seabird and 1 Syngnathid were recorded
by operators during the 2016-17 financial year. Measures that have been implemented to reduce TEP
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interactions include SMPs and a Boat Operating Procedures Manual that includes a section on TEP
interactions.
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Figure 9. Catch and effort on the GABTS shelf from 1988-89 to 2016—17 (reproduced from Patterson

etal., 2017).
5000 5
Il Total trawl catch
Trawl effort

4000 4
@
3
@ <
© 3000 3 3
c c
g &
= 2000 2 =
° 5
i

1000

1991-92 1996-97 2001-02 2006-07 2011-12 2016-17
Figure 10. Catch and effort on the GABTS slope from 1988-89 to 2016-17 (reproduced from Patterson
etal., 2017).
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Figure 12. Estimated retained and discarded catch (t) and estimated discard rate (%) for the GABTS for
quota and non-quota species combined (reproduced from Tuck et al., 2013). The solid line
represents discard rates estimated from the ISMP data and the dashed line represents discard
rates obtained from industry logbooks. Note that 2012 represents a partial year of data.

5.1.4.The Gillnet, Hook and Trap Sector - Scalefish Hook

The ScHS ranges from Fraser Island, Queensland, around south-east Australia to the Western
Australian—-South Australian border (Figure 1). There are 37 ScHS Statutory Fishing Rights (SFRs), and
during 2016-17, there were 17 active vessels which set a total of 3.192 million hooks. Fishing methods
permitted include dropline and demersal longline, including automatic baiting equipment. This sector
targets mainly Pink Ling (Genypterus blacodes) and Blue-eye Trevalla (Hyperoglyphe antarctica) on the
continental slope. The use of automatic baiting equipment is prohibited inside the automatic longline
shallow water closure that approximately follows the 183 m depth contour.
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Total landings by the ScHS peaked in 2004 at about 1,500 t, and effort peaked the following year when
more than 10,000,000 hooks were set (Figure 13). Both catch and the number of hooks set have since
declined and during 2016-17, the sector landed just over 600 t (Patterson et al., 2017). Catches of
Blue-eye Trevalla and Pink Ling by the ScHS in 2016—17 were 388 t and 305 t respectively (Patterson et
al., 2017).

Discard rates for the ScHS are generally low. Recent discard rates have not been determined. However
2006 discard rates for quota and non-quota species were <1% and <6% respectively (Koopman et al.,
2007). The only quota species reported as discarded by dropline gear was Eastern Gemfish (Rexea
solandri), whereas the main discarded quota species by longline gear were School Shark (Galeorhinus
galeus) and Offshore Ocean Perch (now Bigeye Ocean Perch, Helicolenus barathri). Main non-quota
discard species by dropline gear were White Warehou (Seriolella caerulea), and by longline gear were
Spikey Dogfish (Squalus megalops), Draughtboard Shark (Cephaloscyllium laticeps) and Southern
Dogfish (Centrophorus zeehaani).

Longline and drop line fishers reported interactions with a variety of TEP species during the 2016—-2017
financial year, comprising mostly Seabirds, Shortfin Mako (/surus oxyrinchus and Porbeagle Shark
(Lamna nasus). Although such reports are not separated by gear (and so include SGSHS interactions —
see next section), Tuck et al. (2013) reported that the main observer-recorded TEP interactions during
2010 were with Harrisson’s Dogfish (Centrophorus harrissoni), Flesh Footed Shearwater (Puffinus
carneipes) and Australian Sea Lion (Neophoca cinerea). A range of management measures have been
implemented to reduce TEP interactions — particularly for automatic longlines — including area
closures, use of tori lines, a ban on discharging offal while setting and hauling, minimum sink rates and
thawing of baits.
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Figure 13. Total catch and fishing effort for the ScHS from 2000 to 2016 (reproduced from Patterson et
al., 2017).

5.1.5.The Gillnet, Hook and Trap Sector — Shark Gillnet and Shark Hook

The area of the SGSHS extends south from the New South Wales—Victoria border, around south-east
Australia to the Western Australia—South Australia border (Figure 1). Most fishing occurs in coastal
waters including Bass Strait, and the fishery is restricted to depths shallower than 183 m by the Shark
Hook and Gillnet Deepwater Closure. There are currently 61 gillnet and 13 hook SFRs, and during 2016—
17 there were 36 active gillnet vessels and 26 active hook vessels (Patterson et al., 2017). Fishing
methods used by the SGSHS include demersal gillnet, demersal longline, dropline, mechanised
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handline and auto-longline. The main species caught are Gummy Shark (Mustelus antarcticus),
Elephant Fish (Callorhinchus milii), Sawsharks (Pristiophoridae) and School Shark (Galeorhinus galeus).

Catch of the main species taken by the SGSHS during 2013-14 was 1,832 t (Figure 14), comprising
mostly Gummy Shark (1,526 t), School Shark (149 t) and 112 (70 t) (Patterson et al., 2017). Gummy
Shark catches were relatively stable at about 1,700 t per year through the mid-1980s to the late 1990s
when catches dropped to about 1,500 t per year, but have steadily increased since 2012. GVP of the
SGSHS during 2015—16 was $17.21 million, of which $15.46 million came from catches of Gummy Shark
(Figure 15).

Discarding of the main species caught by the SGSHS is low (~3%), although a fishery-independent
survey estimated overall discard rate for gillnets as 32—-36% (Braccini et al., 2009, Tuck et al., 2013).
Most frequently discarded species were Draughtboard Shark, Port Jackson Shark (Heterodontus
portusjacksoni) and Spikey Dogfish.

Interactions reported by gillnet fishers in the SGSHS during the 2016—17 included Shortfin Mako,
Dolphins, Australian Fur Seal, New Zealand Fur Seals (Arctocephalus forsteri) and other Seals, Great
White Sharks, Porbeagle Shark (Lamna nasus), Grey Nurse Sharks (Carcharias taurus) and Petrels,
Prions and Shearwaters. Estimates of high levels of interactions with Australian Sea Lions® and
observations of interactions with Common Dolphins?® off South Australia in recent years have resulted
in large spatial closures and increased observer coverage, as well as a trial of the use of automatic
longlines and an increase in the use of bottom-line fishing to target Gummy Shark.
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Note: ‘Equivalent gillnet effort’ is an estimate of total effort after converting hook effort to the equivalent gillnet
effort using the methods in Walker et al. (1994).
Figure 14. Annual landings and effort in the SGSHS from 1970 to 2016 (reproduced from Patterson et
al., 2017).

3 Goldsworthy et al., (2010) estimated that 374 Australian sea lions were removed by the gillnet sector of the SESSF in South
Australia as bycatch mortality each breeding cycle (17.5 months).

4 AFMA (2014) reported that a total of 52 dolphins were caught over 12 months between late 2010 and late September 2011.
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Figure 15. Real GVP of the SGSHS and real price for Gummy Shark from 2005-06 to 2015-16 (reproduced
from Patterson et al., 2017).

5.2. Data collection and assessments in the SESSF

5.2.1.A new beginning

A new Commonwealth fisheries log-book was introduced into the South-East Fishery (SEF) late in 1985
and was providing mostly plausible data from 1986 onwards. The GAB fishery appears to have started
recording data at about the same time. Logbooks were extended to non-trawl fisheries in late 1997
(Table 2). An important innovation with the new log-book was the requirement to report fishing events
at a shot-by-shot level of detail. However, in the early years of the new log-book there appear to be
instances where summary data (total catches and total effort) for week or month-long periods are
included with the shot by shot data.

The primary species taken in the fishery in the late 1980s were different to those currently taken. For
example, catches of Eastern Gemfish (Rexea solandri) — once a dominant species — have now
declined to low levels. Management was relatively ineffective at maintaining sustainable catches,
particularly of Eastern Gemfish and Orange Roughy, in the 1980s. Accordingly, transferable quotas
were introduced into the trawl fishery in 1992. Relatively simple fishery assessments were conducted,
principally by ABARES (Bureau of Rural Sciences) as the basis of allocating Total Allowable Catches
(TAC). However, at first TACs did little to constrain catches or fishing mortality.

5.2.2.The earliest formal assessments

The history of early research and management of the SESSF is well described by Tilzey (1994). Early
cooperation between the Commonwealth and States on SESSF research was difficult to achieve but a
step in this direction was achieved with the establishment of the South Eastern Fisheries Committee
in 1968 and its subcommittee the Demersal and Pelagic Fish Research Group (DPFRG) in 1973. In 1985
the new South East Trawl Management Plan was introduced which saw the establishment of the South
East Trawl Management Advisory Committee (SETMAC) and a mandatory logbook system was
introduced. Most of the early “assessment” work was focussed on the declining Eastern Gemfish and
Orange Roughy stocks. Allen (1989) conducted a cohort analysis and population modelling to
determine sustainable yield estimates for the Gemfish stock. Ultimately, with the introduction of total
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allowable catches for 16 SEF species in 1992, SETMAC formed the Stock Assessment Group in 1993,
which was the forerunner to the South East Fishery Assessment Group (SEFAG).

SEFAG began undertaking formal stock assessments for quota species on an annual basis, with
particular emphasis on Redfish and Blue Grenadier. Reports were not produced for each species in
every year, but the reports that were produced summarized the most recent catches and the species-
specific assessment summaries for those species that were assessed. For example, in 1998 a report
detailing assessments and data up to the end of 1997 was produced (Tilzey et al., 1998), and this
included a listing of recent assessment summaries (Table 3). A stock assessment report was produced
for Redfish 1993 and with the other species from 1994 onwards (Table 3). From these baseline
assessments, SEFAG moved to a more strategic approach in 1995 concentrating on those species
previously identified as being a high priority by SETMAC.

At the time, catch rate data (CPUE) were used to indicate stock status. More formal assessments were
developed for some of the priority species (e.g. virtual population analyses from catch at age
assessment). There was no standard target status across species. Instead, a reference year was
selected and either the unstandardised catch rates recorded were used as the target for each assessed
species or, if a more formal assessment was available, 40% of the estimated spawning biomass in the
reference year was used as a target, this being a widely-accepted proxy for the biomass which supports
the maximum sustainable yield Busy:

“In the 1996 assessment, five species failed to satisfy AFMA’s performance criteria relating to catch rates.
They were blue warehou, western gemfish, jackass morwong. Mirror dory, and redfish. Based on logbook
data and using only shots containing the species in question, the 1995 catch rates for these species were
at their lowest since 1986. SEFAG, where appropriate, brought forward planned stock assessments for
these five species. Available evidence suggested that eastern gemfish stock was still below AFMA’s target
of 40 per cent of 1979 spawning biomass, but improving.” Tilzey (1998, p 31).

SEFAG's objective was to produce an annual stock assessment report and include in that a summary
of the latest stock status for each species. However, for most species an assessment consisted only of
an evaluation of unstandardised catch rates. Furthermore, there was a Scientific Monitoring Program
(SMP observer program) in place that provided some information on discards and some limited
information on age and length composition of the catch. This information was also considered for each
species if data were available. For those species for which more comprehensive data were available,
including Orange Roughy, Eastern Gemfish, and Blue Grenadier, fisheries models were developed. The
assessments for Arange Roughy and Blue Grenadier also included fishery independent data in the form
of acoustic or egg production surveys.

“The main aim of the SEF Strategic Research Plan, 1995 — 2000 is to collect sufficient data to enable more
sophisticated modelling of most of the remaining quota species.” Tilzey (1998).

In 1997 four new assessment groups were established with the aim of improving the assessments for
Blue Warehou, Blue Grenadier, Orange Roughy, and redfish. All other species received only occasional
evaluation but no sustained research was undertaken. In 1998, an ITQ system was introduced for Blue-
eye Trevalla and Pink Ling. Accordingly, the establishment of assessment groups for those species was
a high priority.
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Table 2. Logbook coverage of the various fisheries included in the SESSF. The trawl and Danish seine
fisheries were first provided with detailed log-books and the non-trawl were included from
late in 1997. GHT = Gillnet, Hook and Trap, SEN = South-East Non-trawl, SSF = Southern Shark
Fishery, SSG = Southern Shark Gillnet, SSH = Southern Shark Hook, SET = South-East Trawl,
GAB = Great Australian Bight. Note that the fishery names shown in this table are historical.

Current names are CTS (SET), GHaHT (GHT, SEN, SSF, SSG, SSH) and GABTS (GAB).

Year GHT SEN SSF SSG SSH SET GAB

1985
1986
1987
1988

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004

2014
2015

X X X X X X
X X X X

X X X X

X X X X X X X X X X X i

> i

X X X X X X X X X X X i

x X

> i

Table 3. A listing of species within the south east trawl fishery with the years in which stock

assessments were produced in the mid to late 1990s.

Species

Scientific Name

Stock assessment report produced

Blue-Eye Trevalla
Blue Grenadier
Blue Warehou
Flathead

Gemfish, Eastern
Gemfish, Western
Jackass Morwong
John Dory

King Dory

Pink Ling

Mirror Dory
Ocean Perch
Orange Roughy
Redfish

Royal Red Prawn
School Whiting
Silver Trevally
Silver Warehou

Hyperoglyphe antarctica
Macroronus novaezelandiae
Seriolella brama
Neoplatycephalus richardsoni
Platycephalus bassensis
Neoplatycephalus sp.

Rexea solandri

Rexea solandri

Nemadactylus macropterus
Zeus faber

Cyttus traversi

Genypterus blacodes
Zenopisis nebulosus
Helicolenus sp.

Hoplostethus atlanticus
Centroberyx affinis 1993
Haliporoides sibogae

Sillago flindersi

Pseudocaranx dentex

Seriolella punctata

1994
1994
1994
1994

1994
1994
1994
1994

1994
1994
1994
1994
1994
1994
1994
1994
1994

1995
1995
1995

1995

1995

1995

1995

1995
1995

1996
1996

1996

1996

1996
1996
1996

1997
1997
1997
1997

1997
1997
1997
1997

1997

1997
1997
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5.2.3.Issues in the 1990s

The establishment of annual catch quotas (TACs) did not appear to constrain catches. Tilzey (1998)
states:

“With the exception of Eastern orange roughy, ling, and spotted warehou, the 1996 recorded catch totals
of quota species were no more than 75 per cent of the TACs. For nine species, less than 50 per cent of the
TAC was landed. For several species, catches have never exceeded 50 per cent of the TAC since ITQ
management was introduced. There are a variety of possible explanations for this situation, ranging from
biological reasons, such as a decline in stock abundance (i.e. the TAC is too high), to management/trading
issues with allocation and transferability of quotas (i.e. quota is ‘locked-up’ and not being used to fish), to
straightforward marketing issues (e.g. export demand for school whiting).” Tilzey (1998)

The assessment reports included biological reference points established by the management agency
(AFMA), but these appeared to be reference years for comparison of recorded catch rates (CPUE).
These reference points could only be used for those species for which unstandardised CPUE was
available (Tilzey, 1998, 1999). This approach is similar to the current Tier 4 harvest control rule, which
uses a defined reference period to act as a proxy for AFMA’s current target proxy of 48%Bs.

In 1999, the stock assessment document (Tilzey, 1999) noted the development of new fishery models
for Blue Warehou and Redfish. In addition, this was the first year that standardization of the catch rate
data was undertaken for Blue Grenadier and for Blue Warehou (Haddon, 19983, b).

From 1999 onwards there was an expansion of data collection under the Integrated Scientific
Monitoring Program (ISMP). This provided for more age- and length-composition data from the
catches and CPUE standardization. These data were used for integrated analyses using statistical catch
at age assessment models.

5.2.4.Stock assessments, harvest strategies and testing

There were two Fisheries Research and Development Corporation (FRDC) funded projects relevant to
the development of stock assessments and harvest strategies in the SEF. The first project related to
the introduction of integrated analyses for some of the more important species in the SEF that hadn’t
already been assessed (Thomson and He, 2001). The second project examined potential harvest
strategies and monitoring options for use in the SEF by developing an evaluation framework to test
and compare alternative management strategies (Punt et al., 2001).

Thomson and He (2001) developed new assessments for Blue Grenadier, Pink Ling, and Silver
Warehou. This led to the development of other assessments, which eventually became the basis of
the SESSF’s current Tier 1 stock assessments and Harvest Control Rule (HCR). These assessments
included model estimates of current spawning biomass and fishing mortality in relation to biological
reference points. Punt et al. (2001) summarized the significance of what they did:

“Assessment of SEF species continue to be based on the Integrated Analysis framework as the results of
the evaluation of harvest strategies for four SEF species indicate that assessments of, and harvest
strategies for, SEF species based on this framework perform best. The results are being used by SEFAG,
industry and management to help decide how often assessments should be conducted and the key data
collection / research needs. The results of the project have also increased interest by fishers and managers
to select harvest strategies for SEF species and have further focused debate on the need for appropriately
selected performance indicators. (Punt et al. 2001)

Up until 1999 there were still some species being assessed using the ADAPT-VPA (Virtual Population
Analysis) form of assessment, but that approach requires an unbroken time-series of age-composition
data from a fishery. With the expansion of monitoring to many more species, the time-series of data
for some species were broken in some years. Statistical Catch-at-Age models (Integrated Analyses),
can integrate the information available in an array of different data streams and do not require
unbroken time-series. This prompted expansion of assessments to include Integrated Analyses.
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In the early 2000s the Integrated Analyses used in fisheries stock assessment usually consisted of
custom-written computer programs. User-friendly software packages for conducting age-structured
analyses were generally unavailable. Fay (2004) used a package called ‘Coleraine’ (Hilborn et al., 2003)
to produce a new Integrated Analysis of the Jackass Morwong fishery.

5.2.5.A re-organization

By the end of 2002, there were 17 species (or species groups) under quota management (using TACs)
within the SEF, with five species having their own assessment group (Orange Roughy — ORAG, Eastern
Gemfish — EGAG, Blue Grenadier — BGAG, Blue Warehou — BWAG, and Redfish — RAG). Each assessment
group was made up of scientists, fishers, managers and, in some cases, conservation members.
Assessment groups usually met more than once each year to produce an annual stock assessment
report based on a formal quantitative assessment model. There was also a separate SharkFAG that
was concerned with the Southern Shark Fishery (SSF). This assessment group focused on gummy and
school sharks. Each year quantitative assessments for some additional species were also carried out
(for example, Eastern School Whiting, Pink Ling, and Silver Warehou).

In 2003, there was a restructure of the fisheries and their assessment processes which led to
assessment groups being defined for groups of species instead of single species. This followed a change
that grouped the various different fisheries into the umbrella SESSF. This change aimed to emphasise
the EBFM system. The restructure of the assessment groups was undertaken to better reflect the
ecosystem which supports the fishery. From 2003 there was the SESSF RAG (resource assessment
group), the Shelf RAG, the Slope RAG, the Deepwater RAG and the Shark RAG.

The first of a series of annual stock assessment reports produced in the SESSF (Tuck and Smith, 2004)
was the result of a FRDC-funded project (2001/005). The objectives of that project (defined in 2001)
were to:

1. Provide new or updated quantitative assessments for SEF species based on SEFAG priorities.

2. Provide new or updated quantitative assessments for southern shark species based on
SharkFAG priorities.

As stated in the resulting report:

"The quantitative assessments produced annually by the Assessment Groups are a key component of the
TAC setting process for the South East Scalefish and Shark Fishery. Prior to this report, the assessments
were at a variety of stages of maturity and new species were regularly being added depending on
Assessment Group priorities. To support the assessment work of the four Assessment Groups, the aims
of the work conducted in this report were to develop new assessments, and update and improve existing
ones for priority species in the SESSF." (Tuck and Smith, 2004)

This presents the use of annual quantitative assessments for setting the TACs in the SESSF. Previously,
guantitative assessments were conducted regularly for some species, but only irregularly for others as
deemed necessary by the SEFAG.

The new emphasis on EBFM was reflected in the first chapter of the next stock assessment report
(Tuck, 2006; this time funded by AFMA), entitled ‘Preliminary examination of annual trends in otter
trawl targeting and catch diversity from the SEF1 logbook’ (Klaer, 2006). In addition, Tuck (2006) also
featured the first formal use of the modified catch-curves that became the basis of the current Tier 3
harvest strategy (Klaer and Thomson, 2006).

5.2.6.A harvest strategy for the SESSF

In the stock assessment report for the years 2005 — 2006 an important development was the
introduction of a more formal harvest strategy. By the end of 2004, the use of TACs was the main
management approach for the shelf, slope and deepwater species in the SESSF. However, the methods
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used to set TACs were not clearly defined and different approaches were used for different species. As
stated by Wayte (2006):

"Adopting agreed harvest strategies, including clear decision rules for setting TACs, would greatly improve
certainty for all stakeholders in the management process, and if chosen wisely, should also lead to much
better performance in achieving ESD objectives.

The basic harvest strategy framework is being developed by a sub-set of SESSFAG, convened by Tony
Smith and Paula Shoulder (Smith and Shoulder 2005). Major input to date has come from David Smith,
with additional input from lan Knuckey and Jeremy Prince.

The framework will be road tested by the individual RAGs in June/July and endorsed by a full meeting of
SESSFAG in August. Periodic updates on progress will be provided to AFMA and the MACs. It is intended
that the harvest strategy framework will form the basis for SESSFAG advice to the MACs and the Board in
September 2005." (Wayte 2006)

The Smith and Shoulder (2005) report was not published but the various Tier harvest control rules
were used throughout the stock assessment report. However, descriptions of the harvest control rules
and their structure for the Tier 1 and Tier 2 assessments were presented by Fay (2006) and those for
the Tier 3 and 4 were described by Wayte (2006). The definitions of the four Tiers of assessment were
eventually formally published as Smith et al. (2008) with a more recent update in Smith et al. (2014).

The limit and target reference points selected for the SESSF Harvest Strategy were dependent upon
which tier was being considered. The Tier 1 assessments were robust quantitative assessments and
had a target of B4y, which was 40% of unfished spawning biomass (Bo), a proxy for Busy. The limit
reference point was By (half of the proxy for Busy). The target fishing mortality was F4 (the fishing
mortality rate at which the stock will equilibrate at B4 in the absence of process and implementation
error). For Tiers 3 and 4 proxies were developed to match these targets and limits. The target for Tier
2 (a less robust quantitative assessment) was set at Bs.

5.2.7.The Commonwealth Harvest Strategy Policy

At the end of 2005 the Minister for Fisheries (Macdonald, 2005) sent a letter to AFMA requiring them
to: a) cease overfishing and recover overfished stocks to levels that will ensure long term sustainability
and productivity; b) avoid further species from becoming overfished in the short and long term; and c)
manage the broader environmental impacts of fishing, including impacts on threatened species or
those otherwise protected under the Environment Protection and Biodiversity Conservation Act 1999.

This led to a number of changes including the introduction of the Commonwealth Harvest Strategy
Policy (HSP) and Guidelines (DAFF, 2007). There was also a structural adjustment package where vessel
licences were bought out of Commonwealth fisheries so as to counter over-capitalization (and excess
fishing effort) (too many vessels in the fleet). The structural adjustment occurred from November 2005
— November 2006 and the new HSP was applied to assessments towards the end of 2006 ready for
implementing TACs in 2007. An important change to the SESSF harvest strategy was the adoption of a
new target of maximum economic yield, with an agreed target reference point of 48%By instead of
40%B,. This led to a change in the Tier 1 HCR which in turn led to a reduction in most TACs.

The first assessments conducted using the new Commonwealth HSP were reported in Tuck (2007).
These were conducted in 2006 typically using data to the end of 2005 to generate TAC advice for the
2007 fishing year. An important change was the introduction and use of the integrated stock
assessment package ‘Stock Synthesis 2’ to conduct the Tier 1 stock assessments. This led to greater
consistency between assessments and improved diagnostic outputs. Since then, all Tier 1 assessments
(except those for shark species) have been conducted using a version of Stock Synthesis (Methot and
Wetzel, 2013).

Management strategy evaluation (MSE) was used again to test the various HCR's associated with each
Tier assessment (Wayte, 2009). This, plus experience with the initial Tiers, led to changes to both Tier
3 and Tier 4 assessments. The Tier 3 HCR was extended to include the use of length-based information
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only (Klaer et al., 2012). The Tier 4 HCR was completely changed from that used in the 2007 assessment
(Haddon, 2007; and Wayte, 2007) with the changes being formally described by Little et al. (2011).

The use of MSE to test the efficacy of the different Tier-related Harvest Control Rules and assessment
methods was very important. The MSE established the effectiveness of HCR in avoiding the limit
reference point (with the required probability) and further that the target species should move
towards the target reference point. In the mixed fishery context of the SESSF it wasn’t expected that
all species would be able to achieve the specified target due to interactions between fisheries for
different species. Nevertheless, the MSE testing demonstrated that the methods put in place would at
the very least meet the limit reference point requirements of the Harvest Strategy Policy

5.2.8.Drivers for change

A number of factors prompted calls for changes in approaches to assessment of SESSF stocks from
about 2010 onwards. Difficulties were being experienced with some assessments, with inadequate
time in the busy annual assessment schedule to explore concerns about reliability of input data such
as CPUE abundance indices or age-composition data. Widely conflicting results were being obtained
between Tier 3 and Tier 4 assessments for a number of species, with little objective guidance as to the
reliability of assessments.

The application of discount factors to Recommended Biological Catch (RBC) derived from Tier 3 and 4
assessments was increasingly being set aside in response to perceived reduced risk as a result of
increasing spatial closures to protect overfished or otherwise vulnerable species. Most importantly,
from 2010 onwards there was an increasing move towards rolling over of TACs and implementation of
multi-year TACs (MYTACs), with substantial consequences for scheduling of stock assessments.

5.2.8.1. Application of discount factors

In recognition of the differences in certainty, and therefore in risk, between Tier 1, Tier 3, and Tier 4
assessments, it was recommended that appropriate discount factors be applied to explicitly introduce
more precaution in TAC setting under the Tier 3 and Tier 4 harvest control rules. It was proposed that
RBCs be discounted by 5% for Tier 3 species and by 15% for Tier 4 species. These discounts were the
default ones that were to be applied, but the RAGs were requested to examine the need for their
application on a species by species basis.

The discount factor control rule was introduced in 2009 and the SESSF RAG provided additional advice
in 2011 on the application of discount factors (AFMA, 2012, Morison et al., 2013), recommending that
discount factors should apply to all Tier 3 and Tier 4 species except where:

e equivalent or additional precaution is provided by other measures, such as but not limited to
spatial closures or markets limiting catch;

¢ long term stability in CPUE exists around current catch levels

- RAGs will need to demonstrate long term stability of CPUE with CVs < 0.2 over an appropriate
period based on the life history of the species; and,

- RAGs need to consider the possibility that the observed stability may be due to other factors
i.e. hyperstability.

These discount factors were not included in the management strategy evaluation (MSE) conducted
when developing the Tier 3 and Tier 4 control rules, and so have not been tested. However, the MSE
found that Tier 3 and Tier 4 without the discount factor met the requirements of HSP. Since 2009, RAGs
have either applied the default 5% and 15% discount factors, or not at all. When discount factors were
not applied, other measures such as closures were considered to be providing adequate protection.
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Discount factors have been applied to relatively few of the Tier 3 and Tier 4 assessed stocks. Of the
total 34 stocks assessed in the SESSF over the past decade, 16 have been Tier 3, 4, or most recently,
Tier 5 stocks. Of these, discount factors were only applied to two Tier 3 and four Tier 4 stocks for 2015-
16 and 2016-17 (Table 4). A further complicating factor is that Tier 4 assessments have either not been
possible, or not accepted, for a number of species as a result of recent low catches making CPUE
unreliable as an index of abundance. This has resulted in the recent introduction of data-poor Tier 5
assessments, such as the depletion-based catch analysis used for Smooth Oreo-other in 2015. Advice
has not yet been provided on what discount factors might be appropriate for a Tier 5 assessment.

Table 4. Summary of application of discount factors to RBC recommendations for Tier 3 and Tier 4
species for the 2015-16 and 2016-17 fishing seasons.

Stock Assessment Discount
Tier Factor
Alfonsino 3 5%
John Dory 3 5%
Mirror Dory 3 15%
Blue Eye Trevalla 4 0%
Blue Warehou 4 0%
Deepwater Shark East 4 0%
Deepwater Shark West 4 0%
Elephantfish 4 15%
Ocean Perch 4 15%
Oreo Basket 4 0%
Oreo Smooth Cascade 4 0%
Ribaldo 4 0%
Royal Red Prawn 4 0%
Sawshark 4 15%
Silver Trevally 4 0%
Oreo Smooth Other 5 0%
Discount applied 6
Discount not applied 10

Fay et al. (2012) provided an analysis of whether applicable discount factors, being the same for all
species at a particular Tier level, achieve risk equivalency across the Tier framework, and whether
alternative approaches might work better. The analysis revealed that discount factors required to
obtain equivalent risk to the data-rich Tier 1 assessment varied with species and with stock status, and
were different from the values used. More importantly, compared to the application of a discount
factor, the alternative assessment methods tested could provide similar performance (with respect to
stock biomass levels, TAC, and TAC variability) provided that the assessment methods and associated
control rules were also adjusted to the equivalent level of risk as a Tier 1.

Fay et al. (2012) also found that stability in catch rates was not a reliable consideration for application
of a discount factor, because either the same or higher discount factors were required to maintain risk
at required levels, despite stable catches. Given these findings and the lack of an obvious alternative
to the current approach, it was agreed to maintain arrangements for the application of discount factors
for 2016-17. However, there is a need to determine risk equivalency when developing RBC advice using
different assessment methods.
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5.2.8.2. Conflicting Tier 3 and Tier 4 assessments

Comparative Tier 3 and Tier 4 assessments have been conducted for a number of SESSF stocks. This
follows concerns about the reliability of either Tier 3 or Tier 4 assessments for certain species.
Alternative methods could be considered if the required age-composition or CPUE data were available.

Three species assessed as Tier 3, John Dory, Mirror Dory and Redfish, revealed a conflict between
apparently high stock status (as indicated by estimates of RBC above the 0.48B, target level), and
declining catches and decreasing CPUE over a period of many years. For these species, comparative
Tier 3 and Tier 4 assessments were conducted from about 2012 onwards, all of which showed dramatic
contrast between high (above target) Tier 3 stock status and low Tier 4 status, apparently below the
0.2B, limit for redfish (Table 5) (AFMA 2011, 2012, 2013a, 2013b).

Table 5. Comparison of conflicting Tier 3 and Tier 4 RBC recommendations for John Dory, Mirror Dory
and Redfish for 2012-13 to 2014-15, showing which assessment Tiers were used as the basis

for TAC advice.
Stock Season Tier 3 Tier 4 Tier used

John Dory 2012-13 1,797 27 Tier 3
2013-14 614 - MYTAC
2014-15 - - MYTAC

Mirror Dory 2012-13 7,349 557 Tier 3
2013-14 2,794 - Tier 3
2014-15 - 680 Tier 4

Redfish 2012-13 1,569 0 Tier 3
2013-14 2,932 0 Tier 3
2014-15 3,791 0 Tier 4

These differences between assessments arose from poor fits to the descending limb of the catch-at-
age data, resulting in under-estimation of total mortality (Z) and fishing mortality rate (F), and
optimistic estimates of current stock status. The RAG considered the previous length-based Tier 3
assessment for Mirror Dory to be not robust because of unrepresentative length data and the previous
RBC to be too optimistic. Despite improved age-composition data, the RAG maintained that the Tier 3
assessment was unreliable because of insufficient and unrepresentative age data.

These conflicts between alternative assessments have resulted in variable responses in terms of RAG
advice regarding RBCs. RBC advice for all three species for 2012-13 was based on the Tier 3
assessments. For John Dory, the RAG noted that catch rates, although low, appeared to have been
stable for some time, and that current catches were below the TAC. However, the RAG did not use
either RBC estimate and instead, following industry input, recommended the conversion of the existing
2011-12 TAC of 221 t into a 3-year MYTAC for the next three seasons.

For Mirror Dory, RBC advice was based on Tier 3 assessments for 2012-13 and 2013-14, resulting (after
deduction of State catches and application of the large-change limiting rule) in recommendations for
increased TACs of 1077 t for 2012-13 and 1616 t for 2013-14. However, following rejection of the Tier
3 assessment in 2014 because of data limitations, the RAG used a Tier 4 assessment. This resulted in a
decrease to the recommended TAC.

Although Redfish was assessed as a Tier 3 species, the RAG has taken Tier 4 results into account since
2011 following continually declining CPUE. Although catches had been declining since 1998 and CPUE
had declined over a long period of time to a historically low level in 2012, this was not reflected in the
Tier 3 assessments, with large fish apparently still present. Tier 4 assessments indicate biomass below
the Limit Reference Point and continued decline. Redfish had previously shown variable availability
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and natural refuges may mean that a significant proportion of the stock are not vulnerable to trawling.
This might explain the difference between assessments based on age composition versus those based
on availability. The RAG advised that it was increasingly important that a Tier 1 assessment be
completed. Pending this, Shelf RAG switched from Tier 3 to Tier 4 as the basis for RBC advice, and
recommended a Tier 4 RBC of 0 tonnes for the 2014-15 season.

The substantially lower RBC estimates for these species from Tier 4 assessments, compared with Tier
3 assessments, negated the use of a higher discount factor for Tier 4 assessments. Of greater concern,
the full schedule of annual assessments precluded the examination of reasons for these differences,
or the development of guidelines for the selection of the most appropriate approach within the
existing budget.

5.2.9.Implementation of multi-year TACs

Following the application of the Commonwealth HSP in the 2006 assessment round (Tuck, 2007), the
number of species assessed under Tier 1, Tier 3 and Tier 4 increased and the size of the assessment
reports increased. The Tier 1 assessments made up one volume whereas the CPUE standardizations,
the Tier 3, and the Tier 4 assessments made up the second volume (e.g. Tuck, 2012a, b). This extra
assessment activity led to increased costs and associated demands for cost reductions, prompted by
reduced fishery profitability including ongoing under-caught TACs and a slow decline in the overall GVP
of the fishery. This was despite positive and increasing net economic returns (NER) since the structural
adjustment buy-back in 2006-07 (Skirtun and Green, 2015).

One option considered was to conduct stock assessments only every few years and implement multi-
year TACs (MYTAC) to cover the intervening years. The first species to be explicitly considered for a
MYTAC was Blue Grenadier, the most important species in the SESSF in terms of catch. This species
displays episodic recruitment, with a pulse in recruitment in 1994 (estimated to be more than three
times the long-term average) resulting in a rapid and substantial increase in biomass. This was followed
by a number of years of poor recruitment and subsequent decrease in biomass (Tuck, 2013a, b). Rapid
changes in biomass resulted in substantial changes in recommended RBCs and TACs, prompting calls
to limit the magnitude of annual TAC changes. A preference was to fix TACs at some appropriate level
for a number of years to promote the operational and economic stability of the fishery.

The first MYTAC was established in 2009 for Blue Grenadier for three seasons, from 2009-10 to 2011-
12 (Table 6). Related to this, AFMA commissioned a review (Stokes, 2010) on guiding principles for
implementation of MYTACs. Further consideration was undertaken by SESSF RAG on how best to
implement such an approach (Tuck et al., 2012). This consideration included the use of breakout rules
to evaluate whether the MYTAC should be discontinued under certain specified circumstances (Klaer,
2012).
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Table 6. Increase in the number of SESSF stocks subject to TAC rollovers or MYTACs per fishing season
from 2009-10 to 2016-17. (1/3 - first year of a 3 year MYTAC; R - rollover of existing TAC; R>
ongoing rollover until a catch trigger is reached).

Stock 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17
Blue Grenadier 1/3 2/3 3/3 1/2 2/2 1/3 2/3 3/3
Silver Warehou 1/3 2/3 3/3 1/3 2/3 3/3 1/3
Smooth Oreo non-Cascade R> R> R> R> R> 1/3
Smooth Oreo Cascade R> R> R> R> R> R>
Gummy Shark 1/2 2/2 R 1/3 2/3 3/3
Tiger Flathead 1/2 2/2 R 1/3 2/3 3/3
School Whiting R R> R> R>
Bight Redfish 1/3 2/3 3/3 R 1/5
John Dory 1/3 2/3 3/3 1/3 2/3
Alfonsino R 1/3 2/3 3/3
Deepwater sharks East R 1/3 2/3 3/3
Deepwater sharks West R 1/3 2/3 3/3
Deepwater Flathead 1/3 2/3 3/3
Gemfish West 1/3 2/3 3/3
Jackass Morwong 1/3 2/3 3/3
Mixed oreos 1/3 2/3 3/3
Ocean Perch combined 1/3 2/3 3/3
Ribaldo 1/3 2/3 3/3
Royal Red Prawn 1/3 2/3 3/3
Silver Trevally 1/3 2/3 3/3
Pink Ling 1/3 1/3
Orange Roughy East 1/3 2/3
Elephantfish 1/3
Sawshark 1/3
Blue eye Trevalla R
School Shark Rebuilding strategy
Redfish Rebuilding
OR Cascade Plateau Rebuilding strategy - rollover incidental TAC
Orange Roughy West / South Rebuilding strategy - rollover incidental TAC
Blue Warehou Rebuilding strategy - rollover incidental TAC
Gemfish East Rebuilding strategy - rollover incidental TAC
Stocks under 1 2 6 10 11 21 21 24
Rollovers / MYTACs 3% 6% 18% 29% 32% 62% 62% 71%
25

= = [
o o o
1 1 1

Stocks under MYTACs

o
1

0 - 1 . , ;
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Figure 16. Increase in the number of SESSF stocks subject to TAC rollovers or placed under MYTACs per
fishing season from 2009-10 to 2016-17 (see Table 6).

FRDC Project 2014/203 34



SESSF Review of Monitoring and Assessment

The implementation of specified MYTACs was preceded by rollovers of existing TACs for certain
species. In some cases, such as for School Whiting or Smooth Oreos, this resulted from a decision by
the RAG that, as circumstances had not changed, the TAC could be rolled over without increased risk.
In other cases, such as for Alfonsino or Blue-Eye Trevalla, the rollover was necessitated by a lack of
data to update assessments, or the unreliability of the available stock assessment.

Ad hoc consideration of TAC rollovers was replaced by explicit specification of a MYTAC period. In most
cases, explicit MYTAC specifications have included the recommendation of a lower RBC, estimated
from a Tier 1 assessment or from projections under constant catches and alternative control rules. This
is considered to be sustainable and to pose low risk over the proposed MYTAC period. These MYTAC
RBCs may be the estimated long-term yield, or an average of projected RBCs over the MYTAC period.

Of concern is the scheduling of assessments and inter-annual distribution of data analysis and
assessment workload as a result of MYTAC implementation. Three-year MYTACs were simultaneously
implemented for 15 stocks in 2014, potentially requiring 15 updated assessments in 2016. It is probably
more practical to spread the assessment workload more evenly across years, particularly if there is an
expectation that fewer assessments be conducted per year. This would also allow closer attention to
certain assessments to resolve problems.

Another concern with MYTACs is that the harvest control rules (HCRs) for the various Tiers have been
MSE tested on the basis of annual assessments. The reduction of RBCs for a three-year TAC (or more)
to maintain the same low risk of avoiding the limit reference point requires evaluation. The SESSF RAG
has supported the conduct of additional MSE work to examine the performance of control rules in
achieving HSP objectives under MYTACs.

5.2.10. Review of the Commonwealth Harvest Strategy Policy

On 28 March 2012 the Minister for Agriculture, Fisheries and Forestry announced the review of the
Commonwealth Fisheries Harvest Strategy Policy and Guidelines 2007 (harvest strategy policy, DAFF,
2007). While, the HSP has been generally accepted as a successful initiative, there was an undertaking
to review the policy within five years. This review was conducted by DAFF during 2012 and 2013 and
coincided with a similar review of the Commonwealth Policy on Fisheries Bycatch (DAFF, 2013b).

The HSP Review Report (DAFF, 2013a) included recommendations relating to potential improvements
in some technical aspects of the HSP, particularly of the HSP Implementation Guidelines. These
recommendations for technical improvements derive from a substantial body of critical evaluation by
Haddon et al. (2013a), Vieira and Pascoe (2013), Penney et al. (2013) and Ward et al. (2013).

Many of the recommendations relate to technical aspects relating to implementation of the revised
policies. However, one key principle that emerged jointly from the reviews of the HSP and Bycatch
Policies has immediate and substantial consequences for the present review of monitoring and
assessment approaches in the SESSF. All species interacting with fisheries need to be included as part
of the Harvest Strategy or the Bycatch Policy, and be monitored and managed according to the
requirements of the respective revised policies. This will bring many byproduct or bycatch species
previously only subject to periodic ERAs under management of one or other policy.

This review of the SESSF includes recommendations designed to reduce workload, reduce cost and
improve the efficiency and cost-effectiveness of data collection and assessments. However, there is
also a requirement to include a substantial number of additional minor by-product species in a revised
HSP. This requires that a number of additional tasks:

e All of the species that interact with the SESSF need to be identified.

¢ Those identified species to be categorised as commercial (sometimes caught) or bycatch
(seldom caught) species.

e The commercial species need to be categorized, potentially as Primary, Secondary and Minor
Byproduct species, or at least key commercial and byproduct species.
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e Guidelines need to be developed on how the species included under each of these categories
should be monitored and assessed, and how species under each category should be managed
to achieve the objectives of the respective policies.

Corrie et al. (2013) developed a system for categorisation of species, using the SESSF as the main test
fishery. All species that had ever been observed, caught or landed in the SESSF were identified and
listed from catch logbooks, catch disposal records, and observer report data. All available information
on annual landed catches per species from 2007 to 2014, and first-sale prices per kg for each species
from 2008-09 to 2014-15 was also included. Recent average annual catches and recent average prices
were used to estimate average annual GVP and % GVP per species, providing a spreadsheet of all
species ever recorded in the SESSF, with a number of quantitative measures per species that could be
used to inform decisions on categorisation of species.

The resultant spreadsheet was updated by the addition of recent price information gathered by
ABARES in preparation of the 2014 Australian Fisheries Economic Indicators Report for the SESSF
(Skirtun and Green, 2015). Alternative options for categorising species using GVP and catch
information were evaluated. It was concluded that relative GVP contribution was the best indicator of
economic importance to the fishery. This was used to categorise species as Primary Commercial
species (required to be managed to an MEY target under the Commonwealth HSP).

For a mixed-species fishery such as the SESSF, the HSP provides for an overarching MEY target for the
fishery which means that not all species will necessarily exist at their individual MEY biomass.
Recognising this, the RAG allowed for secondary species (making low economic contribution to the
fishery) to be managed to an MSY target. A number of species have been recently identified as
secondary MSY-target species following guidance on such an approach by Vieira et al. (2013). For other
categories, landed catch was considered to be the most important factor to distinguish between
secondary species (which may be managed to an MSY target), minor byproduct and bycatch species.

A rule-based approach was incorporated into the spreadsheet, allowing the exploration of alternative
GVP and catch cut-offs for categorising species between the Primary, Secondary, Byproduct and
Bycatch categories. The catch and GVP cut-off levels shown in Table 7 are proposed for categorising
species in the SESSF. These were chosen after consideration of the species that are currently assessed
and managed as Tier 1, 3 or 4 species.

Table 7. Proposed catch and GVP cut-off levels for categorising SESSF species into management
categories, number of species per category after applying these cut-offs, and proposed
default reference point and assessment tier for each category.

Category GVP % Catch kg No. of Default Ref Default
Species Point Assessment
Primary 1.7% (500,000) 11 MEY Tier 1
Secondary (0.5%) 110,000 20 MSY Tier 4
Byproduct (0.10%) 1,000 79 > Limit Tier 5
Bycatch (Rest) Rest 560 > Limit ERA

Note: GVP and Catch cut-offs function as alternative classifiers, with a species being allocated to a
category of it exceeds EITHER the GVP OR the Catch cut-off for the category.

A total of 670 species or species groups have been recorded as being encountered in the SESSF since
2007. Of these, using the categorisation rules in Table 7, the top 11 species are classified as Primary
Commercial species, the next 20 species are classified as Secondary species, 79 species fall into the
category of Minor Byproduct, and the remaining 560 species are classified as Bycatch. The full
categorisation of species is shown in Appendix 6: Proposed classification and assessment of SESSF
species. The proposed Primary species category accounts for 77.1% of GVP and 71.0% of catch.
Secondary species account for 16.2% of GVP and 20.1% of catch, with Minor Byproduct species
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accounting for 6.6% of GVP and 8.8% of catch. The 560 bycatch species account for only 0.2% of GVP
and 0.1% of catch.

Table 7 also includes proposed default management targets and default assessment methods for the
species categories, for use as a starting point for developing and evaluating alternative assessment
approaches for the various species. It is likely that these defaults will be changed for some species,
particularly those species for which the proposed assessment method is not feasible because of data
or budget limitations. In particular, it is likely that most Minor Byproduct species will be evaluated
using ERAs, and some Secondary species may need to be assessed under Tier 5.

5.3. Priorities, key concerns and opportunities for improvement in
monitoring and assessment arrangements for the SESSF

Stakeholder views on concerns, priorities and opportunities for improvement in SESSF monitoring and
assessment were canvassed in a workshop constituting a Reference Group for the project. The
purposes of the workshop were to:
e Determine priorities, key concerns and perceived shortcomings in current monitoring and
assessment arrangements for the SESSF; and
e Canvas stakeholder views on options for improvement in monitoring and assessment
arrangements for the SESSF.

The first workshop was held in Canberra on 3 December 2014 and was attended by representatives
from a wide range of affiliations and organisations. The outcomes of the workshop are summarised
below, and the full report of the workshop, including the list of participants, is presented in Appendix
3: Report of the 1st Reference Group Consultation Workshop.

5.3.1.Characteristics of the SESSF

An overview of the key characteristics of the SESSF was presented at the workshop. The SESSF had
been operating in a management environment where catch, effort, area fished and proportion of the
available TAC caught in the SESSF were the lowest on record in 2013-14. A key priority for industry was
to make monitoring and assessment arrangements more cost-effective, while still meeting policy
requirements. Funding for monitoring, research and assessment could be set at a level relative to GVP
and NER. Under the risk-catch-cost framework, research funding requirements are chosen to achieve
an acceptable level of risk at particular catch levels, informed by advice from the existing RAG and MAC
processes. Given the undercaught TACs and resulting lower risk, this trade-off could be re-evaluated
to reduce monitoring and assessment costs for undercaught stocks. More efficient data collection
activities should be considered to avoid duplication and to define more specifically the level of detail
required.

5.3.2.Assessment of SESSF stocks

An overview of the current assessment process and links to fisheries management was presented to
the workshop. Harvest strategies specify which data need to be collected for particular assessment
approaches. The method of assessment applied to a stock has been dependent on the available data.
Different levels of assessment are arranged as Tier levels, ranging from Tier 1 assessments (integrated
statistical catch-at-age models) that are used for data rich stocks, to Tier 4 assessments (trends in
standardised CPUE) that are used for stocks for which only catch, effort and CPUE are available. It was
noted that the level of data collected for stocks can change over time due to alterations in catching
methods, stock dynamics (biological productivity), areas fished, and data coverage, rendering some
indices of abundance (such as CPUE) unreliable. This can result in difficulties in applying the chosen
assessment methods for some stocks (current assessment methods for each species were decided on
at the time of implementation of the SESSF Harvest Strategy Framework). This was particularly the
case where there had been substantial spatial changes in the fishery (such as those resulting from

37 FRDC Project 2014/203



SESSF Review of Monitoring and Assessment

spatial closures), which have resulted in increased assessment uncertainty. Ideally, spatially-structured
models would be developed to account for this, but such models have higher requirements than
currently available data. As a result, Tier 5 data-poor methods have recently had to be applied to
species for which low catches and spatial changes have made CPUE and length-frequency data
unreliable, leaving only catch data.

5.3.3.Management of the SESSF

An overview of the management process within the SESSF, and how monitoring and assessment is
used to inform management, was presented to the workshop. Substantial effort is put into data
collection, data management and reporting as part of an annual data requirements planning process.
Resulting fisheries data provide the basis for stock assessments for target and by-product species, and
ecological risk assessments for bycatch species. These analyses are presented and peer reviewed by
RAGs which provide advice to MACs on RBCs. MACs in turn consider management options, including
revisions to TACs, and advise the AFMA Commission, who make final decisions on management
actions. Throughout this process, the implied risk-catch-cost trade-off is taken into consideration, to
ensure that data collection costs are balanced against requirements to manage risks to stocks within
the limits set by the HSP (across the range of information availability and assessment uncertainty at
chosen assessment Tier levels).

The requirements of research and assessment in the SESSF have changed because of changes in
management approaches and, while the move to MYTACs for key species has reduced the number of
assessments each year, increasing spatial complexity of assessments for key species has increased the
time and effort required to undertake assessments. The risk-catch-cost trade-off has received only
preliminary MSE testing, although a project undertaken by CSIRO has provided further advice on
discount factors and how the risk-catch-cost trade-off can be better implemented (Dichmont et al.,
2016).

5.3.4.Requirements arising from the HSP and Bycatch Policy Reviews

The main recommendations arising from the 2013-14 reviews of the Commonwealth Harvest Strategy
and Bycatch Policies were presented to the workshop. The presentation focused on requirements for
assessment and management across the full range of species from target through secondary and minor
by-product species to discarded bycatch and TEP species. The main implication of requiring assessment
of all species, particularly by-product species, is the substantial increase in the number of stocks to be
assessed. It also presents challenges in assigning different assessment categories (by relative
importance to the fishery and by available data), what data to collect, how to assess stocks in each
category, how to prioritise and schedule assessments, and what needs to be done about stocks that
will not be assessed each year. This will require implementation of lower information assessment
approaches, such as Tiers 5 — 7 outlined in Dichmont et al. (2013) (see Table 16). These lower levels do
not produce estimates of relative biomass: Tier 5 produces relative estimates of F-based on spatial
distribution of effort compared to species distribution; whereas Tiers 6 and 7 have no estimates of
either B or F, instead using fishery dependent triggers and qualitative information for the fishery (or
similar fisheries elsewhere) to demonstrate that the harvest strategy method has an acceptable level
of risk.

5.3.5.ldentification of priorities, key concerns and perceived shortcomings

Workshop participants were asked to identify concerns relating to the current monitoring and
assessment approaches for the SESSF, and to identify suggested improvements. Participants raised 35
key concerns which were ranked in priority by the workshop (see Appendix 3: Report of the 1st
Reference Group Consultation Workshop for methods used to identify and rank key concerns). Given
the broad stakeholder representation, it is likely that all of the key concerns were identified. Notably,
there was general consensus regarding important issues (receiving the highest scores), and which were
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minor or subsidiary issues (receiving no score). The Reference Group presented options to address the
top ten nominated issues. Ranked key concerns expressed by workshop participants are shown in
Table 8 and proposed suggestions to address these concerns are provided in the workshop report in
Appendix 3: Report of the 1st Reference Group Consultation Workshop.

Table 8. First Reference Group Workshop: Summary of priorities and key concerns / perceived
shortcomings. Proposed improvements to address these are shown in the table in Appendix
3: Report of the 1st Reference Group Consultation Workshop.

Score Key concern / perceived shortcoming

31 Inadequate strategic planning of data collection, without clear specification of how data will be used

24 Data quality and quantity are insufficient to allow robust application of current assessment methods for many quota
species, e.g. unreliable indices of abundance, inadequate age data

23 Don’t understand environmental effects on fish stock productivity or availability, and not collecting the right data to do so

18 Need greater consistency in design and application of the SESSF HSF, e.g. tiers, discount factors, RCC, alignment of HS and
ERA thresholds

18 Unclear whether FIS providing reliable indices of abundance for enough species to justify their continuation

17 Research and management costs too high and/or annually variable for small or under-caught fisheries

16 Application of MYTACs has not been MSE tested, resulting in reduced confidence in management under less frequent
assessments

15 Inadequate information or certainty around levels of bycatches and discards

11 Increasing uncertainty around performance of rebuilding plans

11 Data collection planning does not adequately consider integration of data types, prevention of duplication of data collection
or collection of unnecessary data or samples; are not collecting some data types

10 Unclear whether level of independent monitoring is adequate to provide reliable estimates of TEP species cumulative
mortalities, particularly for multi-jurisdiction fisheries, and to assess resulting impact on populations

8 Concerns at inadequate collection of total catch (F) of stocks shared with other sectors or jurisdictions

Have not assessed whether observer data is representative of the fishery

Will current monitoring and data collection be adequate to detect early warning of declines to Biim of additional species
brought in under the HSP?

7 Incorporation of economic information and application of MEY approaches inadequate in multi-species fisheries

7 Concern that reference points established in the 1980s are not relevant to current stocks, notably Biim; particular concern
about now trying to apply this to additional species

7 Redesign of the monitoring and assessment will have to take account of articulation of acceptable levels of risk for bycatch
species.

Low confidence in accuracy, adequacy or representativeness of biological data, e.g. outdated biological data

Inadequate collection of economic data

Difficulty of monitoring and quantifying underwater marine mammal interactions with gillnets

Is current monitoring adequate to detect spatial or temporal localised depletion?

vmiunjiu|lo o

Concerns that data are not adequate to capture spatial stock structure, and stock assessments not catering for actual spatial
structure

Concern at insufficient knowledge of impact of fisheries on benthic ecosystems

Insufficient evaluation / explanation of the way that the precautionary principle is applied in assessments

Inadequate formal procedures or quality control of fisher-provided data

Research procurement has not been market tested to ensure cost-effectiveness

N|lW|lw|bd|»>

Inadequate integration and coordination between phases in the process: monitoring > data collection > data preparation >
assessment

N

Social data / information currently not collected or used

1 Confusion around the application and meaning of the terms ‘bycatch’, 'tiers'

1 Assessments focus on retrospective analysis and trends; need more forecasting of longer term outlooks for fisheries

- It is unclear what action should be taken when a ‘breakout’ rule or catch trigger is broken

- FIS data are not integrated into the data systems and processes

- Are under-caught TACs being adequately dealt with in subsequent stock assessments?

- There are different levels of confidence in different data types from different sources

- Initial allocation of species to assessment types was based on available data
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6. Results and Discussion - Objective 2

6.1. Review of the SESSF Fishery Independent Surveys: Commonwealth
Trawl Sector

Independent reviews of the CTS and GABT Fisheries Independent Surveys were commissioned under
this project, and conducted by the National Institute of Water and Atmospheric Research (NIWA) in
New Zealand. The full review report for the CTS FIS is presented in Appendix 7a. The terms of reference
and a summary of conclusions are presented below.

6.1.1.Terms of reference

An independent expert review of the design, utility and effectiveness of FISs for providing fishery-
independent indices of abundance for key commercial stocks in the SESSF; standardized commercial
catch rates constitute the only other index of relative abundance currently available. This review
evaluated and reported on:

1. Whether the FIS surveys are appropriately designed, for the given cost, to provide reliable
abundance indices (with acceptable CVs) for the selected target species.

2. The frequency within which surveys could be conducted (considering the impact of within year
CVs and between year variations).

3. Where FIS data have been used, perhaps in addition to the main objectives, and what were
the benefits? If not immediately beneficial, at what stage is it reasonable to expect that the
FIS might become more valuable?

4. Whether the FIS surveys have provided acceptably reliable indices for the selected target
species for use in Tier 1 assessments.

5. Whether alternative approaches (such as standardised CPUE indices, species-targeted surveys)
offer acceptably reliable alternatives to FIS surveys for generating reliable abundance indices.

6. Whether FIS is effective at monitoring for target and bycatch and suggest improvements or
‘add-ons’ to increase utility and provide additional benefits of broader value than providing
abundance indices.

7. Whether the FIS survey is useful as a stand-alone assessment.

8. Whether FIS surveys should be continued or discontinued.
e [f FIS surveys are continued, what changes or improvements should be made to improve
their usefulness?

e [f FIS surveys are discontinued, what are the implications for assessments, and what are
the alternatives for fishery independent surveys?

9. Whether it is appropriate to split the FIS indices into east and west abundance estimates for
Pink Ling, Jackass Morwong, Mirror Dory, Silver Warehou and Blue Warehou (at longitude 147°
E), and deepwater shark (at latitude 42° S).

6.1.2.CTS FIS review outcomes

Provision of a Final Report presenting the results of a critical review of the CTS and GAB FIS surveys
and recommendations regarding the future continuing, cessation, revision or improvements to the
surveys to maximise utility of results.
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6.1.3.Key conclusions of the CTS review

1.

Two of the 11 main species have indices that appear to be reliable in terms of CV based on
results to date: John Dory and Pink Ling. Gemfish (total) also appear to have reliable estimates,
but as they are winter spawners that school off bottom, a bottom trawl survey may not be
appropriate. Other main species appear to have either high estimated CVs (>30%) (Blue
Warehou, Blue-eye, and Silver Trevally) and/or high inter-survey variability (Blue Warehou,
Jackass Morwong, Tiger Flathead, Redfish, Mirror Dory, Silver Warehou). Some of this inter-
survey variability may be explained by variation in, for example, recruitment (e.g., possibly
Western Gemfish, Mirror Dory, and Tiger Flathead) and this will become more apparent as the
time series and use of the data in assessment models develop. Although Jackass Morwong
shows high inter-survey variability, the assessment shows a linear trend that may represent
declining abundance.

Common Sawshark and King Dory may also be species that are relatively well monitored by
the surveys due to acceptable CVs and process error.

For species that have abundance estimates with acceptable levels of precision and process
error, stand-alone assessments could be conducted. However, stock assessment models,
which include length frequency data, are likely to provide better understanding of inter-survey
variability and would allow for predictions to be made.

Survey frequency should follow monitoring and management objectives (e.g., scale of change
to be detected and acted upon) and fish biology (e.g., whether long- or short-lived species).
Simulations suggest that the risk of potentially misleading results is reduced for an annual time
series.

The value of such time series of surveys tends to increase over time, not only for individual
species monitoring, but also for the development of additional indices for “environmental
monitoring” (i.e., for bycatch species). Four surveys are insufficient to assess this potential
adequately.

Alternative approaches include CPUE analyses and more specific species-targeted surveys.
Alternative survey options were not examined as they appear cost-prohibitive for monitoring
of the SESSF species. CPUE analyses have potential to monitor fishery performance, but are
best used when the data have been validated to monitor abundance. Regular updates of CPUE
analyses for some key species may be useful, in conjunction with surveys, to determine relative
suitability over the longer term. The trawl survey time series is insufficient to make meaningful
comparisons with CPUE trends (which are mostly presented on finer spatial scales).

It is not clear that the complicated “model-based design” was required, as some of the
perceived problems with a randomized stratified survey design (RSS) could have been
addressed by, for example, identification and removal of areas of foul ground from the survey
area.

Acoustic measurements could be incorporated into the surveys to provide more information
on inter-annual changes in vertical and areal availability of fish, by:

¢ Independent estimates of total backscatter during the tows;

e Estimates of total backscatter in between tows.

Itis too early in the time series to make reliable decisions on whether they should be continued
or not, and for which species time series may be most useful. To ensure that maximum value
is obtained from continuing the series, therefore allowing for a more informed decision in the
future, it would be useful to address the following:

Which of the species are the demersal survey methods most appropriate for? For example,
some species may be better assessed by alternative methods such as acoustic surveys;
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e Minimising sources of variation in abundance indices (e.g., by calibration of the survey vessels
against each other);

e Determination of factors affecting fish catchability and selectivity (in particular, seasonal
changes in vertical and areal availability and aggregations; recording of maturity stage);

¢ More detailed examination of variability in size frequency and abundance indices (including
CPUE) both spatially (including vertical distribution) and temporally, in relation to known stock
distribution and movement and juvenile areas. This will be important if robust abundance
indices are to be estimated for sub-regions.

6.2. Review of the SESSF Fishery Independent Surveys: Great Australian
Bight

The full review report for the GAB FIS is presented in Appendix 7b. The terms of reference and a
summary of conclusions are presented below.

6.2.1.Terms of reference

The terms of reference were the same as those for the CTS review (see above).

6.2.2.GAB FIS review outcomes

Provision of a Final Report presenting the results of a critical review of the FIS surveys and
recommendations regarding the future continuing, cessation, revision or improvements to the surveys
to maximise utility of results.

6.2.3.Key conclusion of the review

1. The random stratified survey design is appropriate to monitor the two target species,
Deepwater Flathead and Bight Redfish. Good features include randomised positions, station
allocation by strata, strata design based on CPUE, repeating the ground coverage and trip
twice. The CVs are good and the process error appears to be modest. Overall the combined
error is low enough for reliable monitoring. Deepwater Flathead indices make an important
contribution to the assessment model. The fixed-site design may introduce some bias (if there
are persistent strong local effects, or day/night effects), but reported CVs are probably
appropriate.

2. Re-evaluation of stratum boundaries for the target species would be useful to determine if
they are appropriate, as well as determination of optimal station allocation (e.g., as described
by Francis, 2006). This may result in cost efficiencies by being able to reduce the number of
stations required and, potentially, survey at night only.

3. Survey gear standardisation would be enhanced through the use of sensors to monitor bottom
contact and gear spread (area swept). Recording echo sounder data can help inform
interpretation of survey results (e.g., vertical availability to the gear). Problems with gear in
the 2015 survey suggest that Trip 2 data only are best for assessment purposes.

4. Therecent large decline in abundance of the target species (50% for Deepwater Flathead, 72%
for Bight Redfish) suggests that a survey frequency of more than once every four years should
be considered. The problems with the 2015 survey gear suggest that a repeat survey in 2016
would be beneficial (although there was no clear evidence of a lower catchability in that year).
The cost of more frequent surveys may be able to be balanced, to some extent, against better
optimised sampling (see #3 above). The appropriateness of survey timing was not evaluated.
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5. The survey series is providing average CVs of less than 30% for the nine other main species (six
had average CVs less than 20%), which is suitable for monitoring. Broader ecosystem
monitoring would also appear to be feasible.

6. The two target species have abundance estimates with acceptable levels of precision and
process error and stand-alone assessments could be conducted. However, stock assessment
models, which include length frequency data, are likely to provide more understanding of
inter-survey variability and would allow for predictions to be made.

7. CPUE analyses for Deepwater Flathead have high CVs, which make them a weak data series,
and they appear to have limited value compared with survey abundance indices and age and
length data. Bight Redfish were unable to be evaluated.

8. Surveys are providing useful abundance indices and should be continued, for target and
associated species. Suggested improvements include optimisation of the design which should
improve performance and decrease costs, and improved monitoring of net performance.
Determination of factors affecting fish catchability and selectivity would also be beneficial.

6.3. Current monitoring and assessment for protected and recovering
species

Key components of the current monitoring, assessment and management approaches implemented
to meet policy requirements in relation to the reduction of impact on, and rebuilding of, protected
and recovering species are summarised in this section. Data currently collected or generated that
could potentially be used to address these needs are shown in Error! Reference source not found.
and Error! Reference source not found..

6.3.1.Memorandum of Understanding between the Australian Fisheries Management
Authority and the Department of the Environment and Heritage for the Reporting of
Fisheries Interactions with Protected Species under the Environment Protection and
Biodiversity Conservation Act 1999

While this document contains no specific objectives, the MOU includes requirements to provide
logbooks with specific fields concerning interactions with threatened, endangered, or protected
species (TEPs), what information needs to be reported to DoE (formally DEH), how often (and what
periods are covered) reports are to be provided, the requirement for reports to be made available on
the DoE website, and that additional information on specific interactions may be requested.

Logbook TEP interactions are the only source of data used to inform reports of interactions that have
occurred. The fields recorded in the current logbooks meet the MOU’s requirements, and the
timeframes for reporting allow the timely compilation of data and provision of reports.

In the MOU, AFMA states that “Logbook data are not routinely independently verified. AFMA provides
these data in good faith, but cannot attest to the accuracy of this data nor authenticate that this data
is a complete record of all protected species interactions in the fishery”. This continues to be a limitation
of recorded logbook interactions, and several studies have highlighted such problems (e.g. Knuckey
and Stewardson, 2008; Knuckey and Koopman, 2011; Goldsworthy et al., 2010; AFMA, 2013). Progress
has been made in obtaining more complete reporting through education programs such as those by
Knuckey and Stewardson (2008) and Boag et al. (2011), which led directly to increased reporting of
seal interactions in the CTS (Knuckey and Koopman, 2011). Increases in observer coverage and the
introduction of the Electronic Monitoring System (EMS) on Gillnet, Hook, and Trap vessels have also
improved TEP reporting in the fishery AFMA (2013c). TEP reporting in the SESSF has changed since the
2005 agreement was made and, in particular, the implementation of EMS and / or 100% observer
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coverage in some sectors is used to routinely independently verify TEP interactions. In the case of EMS
data, a proportion of the footage collected is reviewed and reported to AFMA for comparison with
logbook interactions. Misreporting can then be followed up with compliance actions.

Despite evidence of under-reporting, use of logbook collection of TEP interaction data is cost effective,
potentially covers 100% of the fishery and, importantly, logbooks provide the data needed for AFMA
to fulfil its requirements under the MOU with the Department of the Environment and Energy. Logbook
reporting has improved since implementation of EMS observation. Further improvements in the
accuracy of the data could be made through a combination of regular education programs, comparison
with observer and EMS coverage for each sector, as well as an effective enforcement program.
Acknowledging this, SETFIA have worked with AFMA to produce E-learning modules that include
sections on reducing and reporting TEP interactions.

Table 9. Data type collected or generated by various data programs. Grey ticks refer to programs that
collect that type of data to a lesser extent.

Data type requirements

Otoliths or | Catch of Bv- Assessment of
Length | vertebrae | target |Effort v Bycatch | TEP stock /

i product . .
age species ecological risk
Daily fishing logbook / E-logs V5 v V6 Y
Catch disposal records v Vv
Logbook Interactions v
State Fishery Logbooks

Data collection / generation
program

Observer data

v v
v v v v v v v
Fishery Independent Surveys v v v v
v

Industry collected length
frequency data
Electronic Monitoring v v v v v
Systems (for verification)
Biological / stock structure v v v v v v v
studies / dedicated research
projects / interaction and
bycatch mitigation studies /
survey of fishing gears
Ageing data v
Stock assessment v
ERA N4

5 Estimate only.

6 May not be accurate, particularly for lesser caught species because if weight caught for trip is less than 10 kg,
it can be combined with other species of the same or less weight and reported as “mixed fish”.

7 It is sometimes recorded (particularly in the GABTS), but is not considered reliable

8 May not be accurate, particularly for lesser caught species because if weight caught for trip is less than 10 kg,
it can be combined with other species of the same or less weight and reported as “mixed fish”.
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Table 10. Data type collected / generated that address or could address different policy objectives. Key:
v currently used; o sometimes used; A could be used.

Policy
Target Bycatch TEPS Conservation
programs/stock
rebuilding strategies
Data collection / = =
generation [=] a < I
program o g ; E § - § § %) g 2 § g g
2 m | 2|y 10 |3 |88 x|a]alz|8
O |l 0|l a|&d |2 | | F |V |O0|& | @ |@|>D
Shot catch — v v
target species
Shot catch — v vV |v |V |V
P bypr.oduct
S species
S Shot catch — v
3 Bycatch
Shot effort v vV |V |V |V |V |V |V |V |V
Landed catch v vV |V |V |V
TEP interactions vV |V |V |V
- TEP interactions o |v |V |V v
E Shot effort / A vV |V |V |V |V |V | V|V
location
Shot catch — (4
target species
Shot catch — A vV |V |V
€ byproduct
% species
o Shot catch — v vV |v |V |V
hy bycatch species
c [ shoteffort A v]v]|v vivivi]iv
8 TEP interactions vV |V |V
° Length v vV |V |V
Age v vV |v |V
Environment A vV |V | A
Shot catch — (%4 v
target species
Shot catch — v Al v |V
byproduct
species
a Shot catch — A v Vv | |V
o bycatch species
Shot effort v vV | A |V |V |V
TEP interactions
Length A vV | A A A
Age A (4 A A
Environment A A A A
Shot catch — o
8 'S | target species
% § Shot catch — A vV |v |V
< 0 | byproduct
species
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6.3.2.Australian Sea Lion (ASL) Management Strategy

The ASL Management Strategy aims to reduce the ecological risk the SESSF poses to Australian Sea
Lions and enable their recovery by implementing long-term management measures including fisheries
closures, as well as continuing to monitor and review the adequacy of management measures.

Research used to inform the ASL Management Strategy (MS) (e.g. Goldsworthy and Page, 2007,
Goldsworthy et al., 2009a; Goldsworthy et al., 2009b; Goldsworthy et al., 2010), and the need for
future monitoring of ASL populations is highlighted in the Strategy. The ASL MS describes the need for
a project to trial use of automatic longlines to target Gummy Shark that resulted in the project by
Knuckey et al. (2014). Increased observer coverage was implemented as a result of the ASL MS to
improve information on interactions between the gillnet sector and Australian sea lions and to assist
in the development of the longer-term management strategy. In addition, observers modified their
sampling protocol so that they watch the net emerging from the water during every shot they observe
to identify ASL “drop outs”. VMS data are used to monitor fishing activities with respect to fishery
closures. Logbook recorded TEP interactions are used to monitor the number of interactions in the
fishery, and for implementing the adaptive management system. This management system has staged
closures that result from ASL mortalities observed. EMS is used to verify reporting of TEP interactions.
A proportion of the video footage is independently reviewed, and interactions compared with logbook
TEP interactions. Logbook recorded fishing effort was used in research projects to model ASL bycatch
and to determine the management regions used by the adaptive management system.

There is currently independent monitoring of 100% of gillnetting effort in waters offshore of South
Australia. The number of Australian Sea Lion interactions reported by the GHaTS in 2013, 2014 and
2015 were 1, 0 and 2 (Commonwealth of Australia, 2016). Goldsworthy et al. (2010) estimated annual
mortalities of more than 200 Australian Sea Lions from interactions with the GHaTS fishery at that
time. Based on the large decrease in interactions, the susceptibility score of ecological risk assessments
should be greatly reduced, reducing the estimate of ecological risk of the fishery to Australian Sea
Lions. While there are no recent data demonstrating population recovery, the objectives of the ASL
MS are being met because the ecological risk that the SESSF poses to Australian Sea Lions has been
greatly reduced and this promotes their recovery.

FRDC Project 2014/203 46



SESSF Review of Monitoring and Assessment

6.3.3.Threat Abatement Plan (TAP) 2014 for the incidental catch (or bycatch) of seabirds
during oceanic longline fishing operations

The Seabird TAP 2014 aims to significantly reduce the seabird bycatch and bycatch rate during oceanic
longline fishing operations in the Australian Fishing Zone through five key actions: mitigation;
education; international initiatives; research, development and uptake; and innovation.

The Seabird TAP requires the collection of recorded logbook and observer TEP interactions and effort
data (including descriptions of mitigation devices used), independent auditing of EMS data for use in
verification of fishing effort, interactions and effectiveness of mitigation devices. Logbooks and eLogs
are used to facilitate the accurate recording of: number of seabirds caught; species of seabirds caught;
life status of seabirds caught; type of bait used; fishing gear and mitigation measures used and stage
of operation when the seabird bycatch occurred; time of day/night of line setting and haul; date and
location of the catch; and external factors (such as weather conditions and moon phase) that may
influence seabird bycatch. Use of mitigation devices is reported by fishers in logbooks, and monitored
using EMS and observers. TEP interactions recorded by observers and fishers in logbooks are
monitored by AFMA, and trigger an investigation into inadequate or non-compliant implementation
of mitigation measures and/or a lack of effectiveness of mitigation measures if more than one seabird
was killed by a vessel in a trip. Observer and logbook TEP interaction and effort data are used to
calculate interaction rates (called bycatch rate in the TAP 2014) to compare against the criterion (0.01
birds per 1000 hooks in each of the SESSF demersal longline sectors) for each fishing season. If this
criterion is exceeded, a review must be undertaken of mitigation measures used in the fishery and
other relevant circumstances (e.g. environmental conditions). The results of such a review will be used
to guide assessment of the need for improved mitigation measures, and additional actions will be
triggered if the criterion is exceeded in the next corresponding season. Total effort in the sector is
reviewed annually using logbook effort data and a >20% change (increase or decrease) in effort may
trigger a review of maximum permissible interaction rates. An annual review of all interaction data
(logbook and observer) is undertaken to assess seabird bycatch levels by fishing area, season, fishery,
and fishing method to monitor compliance with the criteria. The TAP describes the need for ongoing
research and development of mitigation measures and devices, and for those to be tested against TAP
criteria. The TAP also requires that all dead seabirds are retained.

The number of seabird interactions reported by the GHaTS in 2013, 2014 and 2015 was 18, 29 and 19
(Commonwealth of Australia, 2016). The primary goal of achieving a zero bycatch of seabirds,
especially threatened albatross and petrel species, in all longline fisheries has not been met.
Depending on the timeframe used, it would also seem that the overall objective of the TAP, of
significantly reducing the seabird bycatch and bycatch rate during oceanic longline fishing operations,
is not being met.

6.3.4.Upper-Slope Dogfish Management Strategy (USDMS)

The objective of the USDMS is to promote the recovery of Harrisson’s Dogfish and Southern Dogfish
through setting catch limits, area closures, setting reference points, estimating depletion, establishing
rebuilding times, identification of Area and Network closure options using a MSE approach,
determining extent of overlap of closures with dogfish habitat, and increased monitoring. These
species were assessed to have been overfished as incidental bycatch in the Orange Roughy-targeted
deepwater trawl fishery over the late 1980s - early 1990s.

The achievement of USDMS objectives requires a considerable amount of new information and
analysis, obtained through additional research. Several research projects have been used to guide the
Strategy including Williams et al.,, (2012a, 2012b, and 2012c). Other research projects include
identification of reference sites, identification of base-line numbers in reference sites, genetic analysis,
life history analysis, and extent of movement. Vessel monitoring systems (VMS) are used by AFMA to
monitor fishing activity in respect to area closures. Some closures are gear specific with interaction-
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trigger limits that rely on reporting by fishers in logbooks or observer data. Some closures also require
100% monitoring by either observers or with EMS. The USDMS recognises a range of potential
indicators of recovery including the SESSF FIS, auto-longline or baited remote underwater video
surveys, observer data, area of occupancy, sex ratio, size composition and genetic connectivity. A
project to examine the feasibility of these, and of other options was submitted to the FRDC, although
was not supported due to funding constraints. It was instead funded by the AFMA Research Committee
and commenced on 1 May 2017 and is due for completion by 30 June 2018.

Implemented closures protect an estimated 16.2 — 25% of the core distribution areas of Harrisson’s
Dogfish and Southern Dogfish. However, there is no evidence yet available showing the recovery of
those species. Given the biology of these species (they are relatively long lived with very low fecundity),
recovery is expected to take decades. It is therefore still uncertain whether current management
arrangements, including monitoring and assessment, are meeting the USDMS objectives.

6.3.5.0range Roughy Stock Rebuilding Strategy (ORSRS) 2015

The primary objective of the ORSRS is to rebuild Orange Roughy stocks, overfished over the late 1980s
- early 1990s, to levels where they can be harvested in an ecologically sustainable manner consistent
with the Commonwealth Fisheries Harvest Strategy Policy 2007 (HSP), to ultimately maximise the
economic returns to the Australian community. The ORSRS applies TACs, area and depth closures,
effort restrictions, reporting and monitoring and stock assessments.

Depth and area closures have been implemented, and VMS is used to monitor vessel activity with
respect to closures. Annual TACs are set based on Tier 1 assessments. Data requirements for Tier 1
assessments include population parameters (relating to recruitment, maturity and growth), age
composition, selectivity, indices of abundance from acoustic surveys and female spawning biomass
estimates from an egg production survey, commercial logbook, commercial landings, and discard rates
(although not included explicitly in the assessment Upston et al., 2014).

To monitor any recovery of Orange Roughy stocks, biomass estimates are made using comprehensive
acoustics surveys of well-defined spawning aggregations at periodic intervals in the Eastern Zone and
on the Cascade Plateau. In other years, less precise methods such as opportunistic acoustic surveys,
structured low-precision acoustic surveys and catch per shot are used to provide warnings of apparent
large changes in biomass. Stock assessment models are to be updated every three years to provide
information on stock status. In areas with no stable spawning aggregation, otoliths will be collected to
evaluate stock status reflected in the age structures of unexploited and overexploited stocks at St
Helen’s Hill. Opportunistic trawl surveys, acoustic surveys, and catch per shot analyses are to be
conducted for the GAB. Catch Data Records are used to monitor landing against TACs.

There have been no recent surveys or assessments of Orange Roughy in the GAB, southern zone, or
western zone (Patterson et al., 2015). It is therefore uncertain if current management, monitoring and
assessments are meeting specified objectives. Following updated assessments using acoustic survey
indications of increased biomass, the Stock Status of Orange Roughy at Cascade Plateau is now
classified as “not overfished” and “not subject to overfishing” (Patterson et al., 2015). Stocks in the
eastern zone were shown by Upston et al. (2014) to have increased from the early 2000s to above the
limit reference point. Consequently, a TAC of 500 t was set for the 2015-16, 2016-17 and 2017-18
fishing seasons (Patterson et al., 2015). Based on the increased stock size in the eastern zone and
maintenance of the Cascade Plateau stock above the target reference point, current management
arrangements, including monitoring and assessment, are meeting the ORSRS objectives at least for
those two stocks. Work is currently underway to ascertain whether the population recovery seen in
these two stocks is likely to have also occurred in the GAB, southern and western stocks.
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6.3.6.School Shark Stock Rebuilding Strategy 2008 and the School Shark (Galeorhinus
galeus) Stock Rebuilding Strategy Revised (SSSRSR) 2015

The objective of the SSSRSR 2015 is to rebuild School Shark stocks in the area of the Southern and
Eastern Scalefish and Shark Fishery to the limit reference biomass level within a biologically reasonable
timeframe, and to continue rebuilding the stock towards the target reference point within a
biologically reasonable timeframe. This is to be done through area closures, gear restrictions, catch
limits, compliance, minimum length and processing standards, protection of pupping grounds,
reduction of companion species catch and stock assessments.

Depth and area closures have been implemented, and VMS is used to monitor vessel activity with
respect to those closures. The mesh size of nets used is specified to provide optimal selectivity to allow
the escape of large females as well as small School Sharks, and the maximum number of hooks is
restricted primarily to minimise the impact of this method on bycatch species. Mesh size and number
of hooks set are recorded by observers and by commercial fishers in logbooks. Annual bycatch TACs
are set for School Shark, based on the estimation of unavoidable incidental catch with a Gummy Shark
TAC of approximately 1800 t, and an assessment consistent with stock recovery. CDRs are used to
monitor landings against TACs. Assessment of the School Shark status is through stock assessment.
However, with the active avoidance of School Shark and loss of a reliable CPUE index, there are
problems in obtaining an index of abundance to inform assessments. The stock assessment uses
historical indices of abundance, pup survey data, ISMP data, population parameters (such as
recruitment, maturity and growth), mean size, sex ratio, tag and release, commercial logbook and
commercial landings (Thomson and Punt, 2009; Thomson, 2012).

The specified timeframe for re-building School Shark stocks to above the limit reference point is three
times the mean generation time. This is about 66 years, and starting at 2008 the target year is 2074.
The most recent assessment indicated that the limit reference point will likely be reached before the
target year based on current catches (Thomson, 2012). However, there is some uncertainty in the
assessment (Patterson et al., 2015). There are additional, multiple lines of evidence suggesting that
the stock is increasing including: trawl CPUE, IMAS pup surveys, ISMP data and anecdotal reports from
Industry (Patterson et al., 2015). Based on these results, current management, monitoring and
assessments are likely to be meeting the objectives of the SSSRSR 2015.

6.3.7.Eastern Gemfish Stock Rebuilding Strategy 2008 and Eastern Gemfish (Rexea
solandri) Stock Rebuilding Strategy Revised (EGSRSR) 2015

The objectives of the EGSRSR 2015 are to rebuild Eastern Gemfish stocks to the limit reference point
within a biological reasonable timeframe, then continue rebuilding stocks towards the target reference
point and pursue a biomass level of Buey. The strategy is designed to achieve this by setting a low
annual incidental catch TAC; fishing gear restrictions; limited entry; fishery closures; collecting
observer data on discards, length composition and otoliths; fishery-independent surveys; trip limits;
education; monitoring of location and time of capture for potential spatial and temporal closures; and
investigating use of EMS to supplement the observer program.

Minimum codend mesh size and bycatch reduction devices are mandatory, and their use is recorded
both by fishers (in logbooks) and by observers. Incidental catch TACs are set and reviewed annually.
CDRs are used to monitor landings in relation to the TAC during each fishing season. Discards are
monitored by observers. Additional observer effort is focused in areas and times of high Eastern
Gemfish abundance to obtain improved length data, otolith samples and discard estimates. The SESSF
FIS may provide an index of relative abundance that could be used in stock assessments, despite a high
CV. Over time, surveys may be able to detect large changes in abundance. The latest Tier 1 stock
assessment was conducted for Eastern Gemfish in 2010. Data used included: logbook catch and effort
data; discards, lengths and otoliths from observers; age composition and an age-reading error matrix
from FAS; and landed catch from CDRs. Eastern Gemfish have also been assessed using the spawning

49 FRDC Project 2014/203



SESSF Review of Monitoring and Assessment

potential ratio (SPR) analysis which uses outputs from the SS3 model, and so has the same data
requirements as a Tier 1 model (Little, 2012).

The specified timeframe for re-building Eastern Gemfish stocks to above the limit reference point is
one mean generation time plus 10 years (Patterson et al., 2015) This is about 19 years and, starting at
2008, the target year is 2027. The most recent estimate of spawning stock biomass indicated that
stocks were recovering, and were at 15.6% of the 1968 level in 2008 (Little and Rowling, 2011, cited in
Patterson et al., 2015). Using SPR analysis, Little (2011) found that, based on assessment model
projections, the Eastern Gemfish stock should reach the limit reference point by 2025. Based on these
results, current management, monitoring and assessments are meeting the objectives of the EGSRSR
2014. However, estimated projections assumed average levels of recruitment and that total removals
will be limited to 100 t (Patterson et al., 2015).

6.3.8.Blue Warehou (Seriolella brama) Stock Rebuilding Strategy Revised (BWSRSR) 2014

The objectives of the BWSRSR 2014 are to rebuild Blue Warehou stocks to the limit reference point
within a biological reasonable timeframe, then continue rebuilding stocks towards the target reference
point, Buey. It is designed to achieve this by setting a low annual incidental catch TAC, selective fishing
gear, limited entry, fishery closures, monitoring and enforcing closures, catch triggers and increased
data collection through fishery independent surveys, the observer program, industry collected data,
and EMS.

A voluntary spatial closure was implemented to reduce incidental Blue Warehou catch, and VMS was
used to monitor vessel activity with respect to the closure. This closure has since been removed due
to lack of fishing effort and RAG advice that it was no longer required as a means of protecting the
stock. Minimum codend mesh size and, in most cases, bycatch reduction devices have been applied in
the CTS, with gillnet mesh size between 15-16.5 cm. Gear used is recorded by fishers in logbooks and
by observers. Annual incidental catch TACs are set after consideration of the ability of stocks to rebuild
by 2024, the likely quantity of incidental catch based on landed catch, discard estimates in logbooks
and observer discard data, as well as advice from ShelfRAG and / or SEMAC. There are catch triggers
for the eastern and western stock. Industry reporting arrangements (call-ins / email for catches of 250
kg or more) are in place to track catches during the seasons and, once 60% of each trigger is reached,
fishers will be asked provide details of total catches of Blue Warehou which will be then reconciled
against total tonnages recorded by AFMA. There is more regular reporting as the annual catch limits
are reached and, when reached, all landing of Blue Warehou must cease for that zone. In addition,
catch reports (CRDs) for both zones are monitored on a quarterly basis. As a result of the loss of data
due to reduced catches, Tier 1 assessments are no longer considered to be robust for this species.
Therefore, Blue Warehou was then assessed as Tier 4 using CPUE from commercial logbooks, although
this is also no longer considered reliable because of fisher avoidance. SPR analysis to assess the status
of Blue Warehou stocks has been considered. However, that method uses outputs from the SS3 model
and has the same data requirements as a Tier 1 assessment.

Discard information, length data, and otoliths are collected by observers. The SESSF FIS may provide
an index of relative abundance that could be used in stock assessments but there is concern about the
level of interannual variation in these estimates. Over time, surveys may have the ability to detect any
large changes in abundance. Industry members collect Blue Warehou length frequency data to
supplement observer collections and these data will be incorporated into future assessments, as and
when feasible.

The specified timeframe for re-building Blue Warehou stocks to above the limit reference point is one
mean generation time plus 10 years. This is 16 years and, starting at 2008, the target year is 2024.
Based on Tier 4 analysis, both eastern and western stocks of Blue Warehou are substantially below
limit reference points and have not shown any signs of recovery (Haddon, 2013, cited in Patterson et
al., 2015). However, it was noted by Patterson et al., (2015) that because of the introduction of quota
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management, the rebuilding strategy, and efforts by SETFIA and AFMA to reduce targeting, changes in
CPUE are unlikely to accurately reflect changes in biomass. There have been two Blue Warehou surveys
which aimed to record targeted catch rates that could be compared to historical catch rates (Hudson
and Knuckey, 2006; Knuckey et al., 2012). However, variability and uncertainty in the timing of Blue
Warehou aggregations resulted in conflicting and unreliable results. Based on this, it is uncertain if
current management, monitoring and assessments are meeting the objectives of the BWSRSR 2014.

6.4. Operational Policy Documents

This section provides an overview of the AFMA operational policy documents for the SESSF, being: the
Orange Roughy Stock Rebuilding Strategy 2014; School Shark Stock Rebuilding Strategy 2008; Eastern
Gemfish Stock Rebuilding Strategy 2008 and draft Eastern Gemfish (Rexea solandri) Stock Rebuilding
Strategy Revised 2014; Blue Warehou (Seriolella brama) Stock Rebuilding Strategy 2008 (Revised April
2012) and draft Blue Warehou (Seriolella brama) Stock Rebuilding Strategy Revised 2014;
Commonwealth Trawl Sector (Otter Board Trawl & Danish Seine) Bycatch And Discarding Workplan;
Great Australian Bight Trawl Fishery Bycatch And Discarding Workplan; Automatic Longline Fishery
Bycatch And Discarding Workplan; Shark Gillnet Fishery Bycatch And Discarding Workplan; MOU
Between the Australian Fisheries Management Authority and the Department of the Environment and
Heritage for the Reporting of Fisheries Interactions with Protected Species Under the Environment
Protection and Biodiversity Conservation Act 1999; Commonwealth Fisheries Harvest Strategy Policy
and Guidelines; Australian Sea Lion Management Strategy; Threat Abatement Plan 2014 for the
incidental catch (or bycatch) of seabirds during oceanic longline fishing operations (Threat Abatement
Plan 2); Gillnet Dolphin Mitigation Strategy; and the Upper-Slope Dogfish Management Strategy.
Policies and relevant objectives are summarised in Table 11 for each Species Group.
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Table 11. Policies and relevant objectives for each Species Group (involving capture or interaction in
the SESSF.

Species Group

Policy

Obijectives related to fishery component

Target species

Harvest Strategy
Framework for the
Southern and Eastern
Scalefish and Shark
Fishery

The objectives of the HSF include:

Biological

- to maintain stocks at (on average), or return to, a target biomass point Brarc
or equivalent proxy (e.g. Frare or CPUETarc) equal to the stock size that aims -
to maximise net economic returns for the fishery as a whole;

- to maintain stocks above the limit biomass level, or an appropriate proxy, at
least 90% of the time;

- to progressively reduce the level of fishing if a stock moves below Bmsy and
towards Bym (or an appropriate proxy);

- to implement rebuilding strategies, no-targeting and bycatch TACs if a stock
moves below By (or an appropriate proxy).

- to ensure the sustainability of fisheries resources, including consideration of
the individual fishery circumstances and individual species or stock
characteristics, when developing a management approach;

Socio-economic

- to maintain stocks at (on average), or return to, a target biomass point Brarc
equal to the stock size that aims to maximise net economic returns for the
fishery as a whole

Orange Roughy Stock
Rebuilding Strategy 2014

To conserve Orange Roughy to ensure its long term survival in nature and
recover the species to ecologically sustainable levels.

Commonwealth Trawl
Sector (Otter Board
Trawl & Danish Seine)
Bycatch and Discarding
Workplan

To reduce discarding of target and non-target species to as close to zero as
practically possible;

Great Australian Bight
Trawl Fishery Bycatch
and Discarding
Workplan;

Develop strategies that will:
-reduce discarding of target species to as close to zero as practically possible;

Automatic Longline
Fishery Bycatch and
Discarding Workplan

To reduce discarding of target species to as close to zero as practically
possible

Bycatch

Harvest Strategy
Framework for the
Southern and Eastern
Scalefish and Shark
Fishery

The objectives of the HSF include:
Ecosystem

- to be consistent with the principles of ecologically sustainable
development, including the conservation of biological diversity, and the
adoption of a precautionary risk approach.

Commonwealth Trawl
Sector (Otter Board
Trawl & Danish Seine)
Bycatch and Discarding
Workplan

Develop strategies that will:

- reduce the number of high risk species as assessed through AFMA’s
Ecological Risk Assessment process;

- reduce discarding of target and non-target species to as close to zero as
practically possible; and

- minimise overall bycatch in the fishery over the long-term.

Great Australian Bight
Trawl Fishery Bycatch
and Discarding
Workplan;

Develop strategies that will:

- respond to high ecological risks assessed through the Australian Fisheries
Management Authorities (AFMA’s) Ecological Risk Assessment Process;

facilitate assessment for the Effect of Fishing (ERAEF) and other assessment
processes;

- minimise overall bycatch in the fishery over the long-term

Automatic Longline
Fishery Bycatch and
Discarding Workplan

Develop strategies that will:
- address high ecological risk species identified through AFMA’s ERA process;
quantify and minimise overall levels of bycatch in the fishery.
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Shark Gillnet Fishery
Bycatch and Discarding
Workplan;

The key objectives are to:

- respond to key high risk species and take steps to increase the knowledge
of all high-risk species and their interactions with the fishery;

- develop a longer-term response plan for all remaining high risk species
based on scientific advice;

- ensure through independent monitoring that robust estimates of discarding
are made and used in the harvest strategy for the GHATS.

TEPs

Harvest Strategy
Framework for the
Southern and Eastern
Scalefish and Shark
Fishery

The objectives of the HSF include:
Ecosystem

- to be consistent with the principles of ecologically sustainable
development, including the conservation of biological diversity, and the
adoption of a precautionary risk approach.

Commonwealth Trawl
Sector (Otter Board
Trawl & Danish Seine)
Bycatch and Discarding
Workplan

To reduce the number of high risk species as assessed through AFMA’s
Ecological Risk Assessment process;

To avoid interactions with species listed under the Environment Protection
and Biodiversity Conservation Act 1999 (EPBC Act);

Great Australian Bight
Trawl Fishery Bycatch
and Discarding
Workplan;

Develop strategies that will:

- respond to high ecological risks assessed through the Australian Fisheries
Management Authorities (AFMA’s) Ecological Risk;

facilitate assessment for the Effect of Fishing (ERAEF) and other assessment
processes;

- avoid interactions with species listed under the Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act);

Automatic Longline
Fishery Bycatch and
Discarding Workplan

Develop strategies that will:
- address high ecological risk species identified through AFMA’s ERA process;

address interactions with species listed as TEP under the Environment
Protection and Biodiversity Conservation Act 1999 (EPBC Act)

Shark Gillnet Fishery
Bycatch and Discarding
Workplan;

The key objectives are to:
- develop measures to mitigate interactions with TEP species

MOU Between the
Australian Fisheries
Management Authority
and the Department of
the Environment and
Heritage for the
Reporting of Fisheries
Interactions with
Protected Species Under
the Environment
Protection and
Biodiversity Conservation
Act 1999

While no specific objectives are listed in the MOU, it was established to
streamline the reporting requirements for fishers interacting with species
protected under the EPBC Act.

Australian Sea Lion
Management Strategy

The specific objectives of the strategy are to significantly reduce the
ecological risk the SESSF poses to Australian Sea Lions and enable their
recovery.

Threat Abatement Plan
2;

The goal of the TAP is to achieve a zero bycatch of seabirds, especially
threatened albatross and petrel species, in all longline fisheries.

The objective of the TAP is to continue to significantly reduce the seabird
bycatch and bycatch rate during oceanic longline fishing operations in the
Australian Fishing Zone.

Gillnet Dolphin
Mitigation Strategy

This Strategy aims to minimise the bycatch of dolphins in gillnets in the SESSF
to as close to zero as possible.

To achieve this, the short-term objective of this Strategy is for each
gillnetting boat to adopt the measures best suited to their individual
operation to minimise their risk of bycatch.
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Byproduct

Harvest Strategy
Framework for the
Southern and Eastern
Scalefish and Shark
Fishery

The objectives of the HSF include:
Ecosystem

- to be consistent with the principles of ecologically sustainable
development, including the conservation of biological diversity, and the
adoption of a precautionary risk approach.

Commonwealth Trawl
Sector (Otter Board
Trawl & Danish Seine)
Bycatch and Discarding
Workplan

Develop strategies that will:

- reduce the number of high risk species as assessed through AFMA’s
Ecological Risk Assessment process;

- reduce discarding of target and non-target species to as close to zero as
practically possible; and

- minimise overall bycatch in the fishery over the long-term.

Great Australian Bight
Trawl Fishery Bycatch
and Discarding
Workplan;

Develop strategies that will:

- respond to high ecological risks assessed through the Australian Fisheries
Management Authorities (AFMA’s) Ecological Risk;

- facilitate assessment for the Effect of Fishing (ERAEF) and other assessment
processes;

- minimise overall bycatch in the fishery over the long-term

Automatic Longline
Fishery Bycatch and
Discarding Workplan

Develop strategies that will:
- address high ecological risk species identified through AFMA’s ERA process;
quantify and minimise overall levels of bycatch in the fishery.

Shark Gillnet Fishery
Bycatch and Discarding
Workplan;

The key objectives are to:

- respond to key high risk species and take steps to increase the knowledge
of all high-risk species and their interactions with the fishery;

develop a longer-term response plan for all remaining high risk species based
on scientific advice;

- ensure through independent monitoring that robust estimates of discarding
are made and used in the harvest strategy for the GHATS.

Communities
and habitat

Harvest Strategy
Framework for the
Southern and Eastern
Scalefish and Shark
Fishery

The objectives of the HSF include:
Ecosystem

- to be consistent with the principles of ecologically sustainable
development, including the conservation of biological diversity, and the
adoption of a precautionary risk approach.

Commonwealth Trawl
Sector (Otter Board
Trawl & Danish Seine)
Bycatch and Discarding
Workplan

Develop strategies that will:

- reduce the number of high risk species as assessed through AFMA’s
Ecological Risk Assessment process

Great Australian Bight
Trawl Fishery Bycatch
and Discarding
Workplan;

Develop strategies that will:

- respond to high ecological risks assessed through the Australian Fisheries
Management Authorities (AFMA’s) Ecological Risk;

- facilitate assessment for the Effect of Fishing (ERAEF) and other assessment
processes

Automatic Longline
Fishery Bycatch and
Discarding Workplan

Develop strategies that will:
- address high ecological risk species identified through AFMA’s ERA process

Shark Gillnet Fishery
Bycatch and Discarding
Workplan;

The key objectives are to:

- respond to key high risk species and take steps to increase the knowledge
of all high-risk species and their interactions with the fishery;

- develop a longer-term response plan for all remaining high-risk species
based on scientific advice;

- develop measures to mitigate interactions with TEP species; and

ensure through independent monitoring that robust estimates of discarding
are made and used in the harvest strategy for the GHATS.

Conservation
dependent

Harvest Strategy
Framework for the
Southern and Eastern

The objectives of the HSF include:
Biological
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Scalefish and Shark
Fishery

- to implement rebuilding strategies, no-targeting and bycatch TACs if a stock
moves below Bym (or an appropriate proxy).

- to ensure the sustainability of fisheries resources, including consideration of
the individual fishery circumstances and individual species or stock
characteristics, when developing a management approach;

Socio-economic

- to maintain stocks at (on average), or return to, a target biomass point Bragre
equal to the stock size that aims to maximise net economic returns for the
fishery as a whole;

Orange Roughy Stock
Rebuilding Strategy 2014

To conserve Orange Roughy to ensure its long-term survival in nature and
recover the species to ecologically sustainable levels.

School Shark Stock
Rebuilding Strategy 2008

Following the formulation of the Commonwealth Fisheries Harvest Strategy
Policy, the objectives of this rebuilding strategy are:

- to rebuild school shark stocks in the area of the Southern and Eastern
Scalefish and Shark Fishery to the limit reference biomass level - Byo within a
biologically reasonable timeframe.

- having reached B rebuild School Shark stocks in the area of the Southern
and Eastern Scalefish and Shark Fishery to the target biomass level - By (the
default Busy point contained in the Commonwealth Fisheries Harvest
Strategy Policy) within a biologically reasonable timeframe (a ‘typical’
biologically reasonable time is 10 years plus one mean generation time and
one mean generation time for School Shark = 20 to 25 years).

Eastern Gemfish (Rexea
solandri) Stock
Rebuilding Strategy
Revised 2014

Consistent with the Fisheries Management Act 1991 (the Act) the broad
objective of the Strategy is to return Eastern Gemfish stocks to ecologically
sustainable levels and ultimately maximise the economic returns to the
Australian community from the resource. In line with the HSP there are three
rebuilding objectives:

- to rebuild Eastern Gemfish in the area of the SESSF to the default limit
reference level of 20% of unfished spawning stock biomass (Bum) within a
biologically reasonable time frame, being approximately 19 years (one mean
generation time plus 10 years).

- having reached By, rebuild Eastern Gemfish to the maximum sustainable
yield level of 40% of unfished spawning stock biomass (Bwsy).

Once By is reached, pursue the biomass level which aims to maximise net
economic returns, currently 48% of unfished spawning stock biomass (Bwmey).

Blue Warehou (Seriolella
brama) Stock Rebuilding
Strategy Revised 2014

To rebuild Blue Warehou (east and west) stocks in the area of the SESSF to or
above the default limit reference biomass point (Bum) of 20% of the unfished
spawning biomass within a biologically reasonable time frame; one mean
generation time plus 10 years (approximately 16 years). That is, to reach or
exceed B by no later than 2024.

Having reached By v, rebuild Blue Warehou (east and west) stocks in the area
of the SESSF to the default maximum sustainable yield biomass level of 40%
of the unfished spawning biomass (Busy) using the harvest control rules
outlined in the SESSF Harvest Strategy Framework.

Once By is reached, pursue the biomass level which aims to maximise net
economic returns, currently 48% of unfished spawning biomass (Bwmey).

Upper-Slope Dogfish
Management Strategy

The objective of the Strategy is to promote the recovery of Harrisson’s
Dogfish and Southern Dogfish.
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7. Results and Discussion - Objective 3

7.1. Monitoring tools

The SESSF has a sophisticated system of fisheries monitoring in place across the various sectors of the
fishery to support management, and to provide the data inputs necessary to conduct various
assessments (Table 12). Fishers record details of their fishing operations and catches in logbooks, and
accurate weights of catch for each trip in catch disposal records (CDRs). The Integrated Scientific
Monitoring Program (ISMP) includes an onboard observer program to record estimates of retained
and discarded catch and interactions with TEP species, together with biological data including length
frequency measurements, and the collection of otoliths and shark vertebrae. The ISMP also has
dedicated port-based data collection to collect length-frequency and otoliths from the landed catch.

Ongoing FISs in the areas of the GABTS and CTS provide estimates of relative biomass for a number of
quota and non-quota species. Specific forms of FIS have been developed for Orange Roughy and for
Blue Grenadier that use a CSIRO-developed Acoustic Optical System (AOS) to collect snapshot biomass
estimates of spawning aggregations. E-monitoring cameras are in place for the GHaTS, primarily to
monitor interactions with TEP species, although these also have the potential to collect length
frequency data. The GABTS has a successful project using crew member observers to collect length
frequency data on the retained catch of the most common quota species. A summary of the monitoring
tools used in the fishery and the data they provide is shown in Table 12 and the timing and flow of data
collection is depicted in Figure 17. Further details on each of the monitoring tools are provided below.

Table 12. Monitoring tools and data sources in the SESSF

SESSF ISMP ISMP C
Logbooks CDR EMS Fis AOS rew
Data Sources - Onboard - Port observers

v
v

Yo1easay

Date-Time

Position
Depth
Effort

Total Catch
Retained Catch
Discarded Catch

Commercial CPUE v
Independent CPUE v v
Landed Catch v v
Retained Weight v
Discarded Weight

NANEN

ANENANEN

N

NSASANANENENENEN

Retained L-freq

Discarded L-Freq
Otoliths

Detailed Bycatch

TEP Interactions v
Age / Growth

Maturity / Fecundity

ANENANANANANAN

Mortality
Selectivity
Bycatch reduction
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Figure 17. SESSF data collection and transfer. Symbols at each arrow’s head indicate timing of data
transfer: straight line = specific month; closed diamond = constantly or regular intervals; close
circles = quarterly; open circles indicate “as required”.

7.1.1.Daily fishing logbook / E-logs

Fishers record shot by shot data for each fishing operation in either paper or electronic logbooks (Table
13). Data recorded in logbooks include time and date, location, gear, effort and estimated catch weight
by species. Fisheries managers can access the data through its Oracle database business intelligence
interface (OBIEE) and AFMA’s data section distributes these data to ABARES and to other researchers
(including CSIRO who currently conduct most of the stock assessments) as inputs to stock assessments
and data summaries to RAGs (Figure 18 and Figure 19). These data need to be cleaned and processed
to before use in assessments.

TEP species interactions are reported on Listed Marine and Threatened Species Forms that are supplied
with Daily Fishing Logbooks. All Commonwealth fisheries are accredited under Part 13 of the EPBC Act,
which requires that any interactions must be reported to the Department of the Environment and
Energy (DoEE). A Memorandum of Understanding (MOU) was established between AFMA and the DoE
for fishers to report interactions to AFMA, and for AFMA to supply the DoE with quarterly summary

57 FRDC Project 2014/203



SESSF Review of Monitoring and Assessment

reports. Additional data may be required for individual interaction reports if requested by DoE
including location, time and date, presence of an observer, sex and life stage (Table 14).

Commonwealth waters of the SESSF adjoin the State waters of NSW, Victoria, Tasmania, South
Australia and Western Australia. Commercial catch data for Commonwealth quota species taken in
State fisheries are used in stock assessments and TAC calculations for some species. As part of the
AFMA-funded ISMP data services project, CSIRO submits data requests to each State fisheries agency
for total catch by species and calendar year (Figure 20).

Table 13. Daily fishing logbooks used by each sector of the SESSF.

Sector / sub-sector / gear Logbook name

CTS EFTO1B - Eastern Finfish Trawl Daily Fishing Log

ECDTS EFTO1B - Eastern Finfish Trawl Daily Fishing Log

GABTS SWTO1A or SWTO1A - Southern and Western Finfish Trawl Daily Fishing Log
GHaTS / ScHS LNO1BA - Line Fishing Daily Fishing Log

GHaTS / SGSHS / Hook LNO1B - Line Fishing Daily Fishing Log

GHaTS / SGSHS / Gillnet NTO1B - GILLNET Fishing Daily Fishing Log

GHaTS / Trap TRO1 - Trap Fishing Daily Fishing Log

*Print logbooks
*Send logbooks to consession holder

Data
erviceg N

eCompletes logbook on a shot by shot and day by day basis
*Sends completed original copies to AFMA within 3 days

eKeypunch data into database
*Error checks data

DEIE]
erviceg N

eDistributes data as required

eAccess data as required through OBIEE

Managers

LI L

Figure 18. Process in the collection of daily fishing logbook data from paper logbooks.
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( N
k‘ eCompletes electronic logbook on a shot by shot and day by day basis
CO:STdssion *Sends electronic copy of completed trip data to AFMA within 3 days
older Y,
-
A *Receives electronic data
listener /
J
N
ePerforms various integrity checks
oade eImports into database
0 are J
-
d eDistributes data as required
o0 . )
~
> eAccess data as required through OBIEE
Fisheries
WELREEES <
Figure 19. Process in the collection of daily fishing logbook data from electronic logbooks.
Table 14. Fields included on Listed Marine and Threatened Species Forms.
Boat name Time at which interaction occurred
Distinguishing symbol Latitude
Date of interaction Longitude
Log No. Interaction type
Corresponding logsheet no. Band or tag number
Observer on board Life status
Species name Comments
Number of sea horses
N
3 *Email data requests to State agencies
proje /
- ~
eAggregate catch by species and calander year
eEmail data in .xlsx file to CSIRO ISMP project officer
g J
eChecks for completeness )
> ;| *Combines into one spreadsheet
'. = e Distributes to stock assessment scientist as required )
N
eSee stock assessment section
J

Figure 20. Process in the collection and processing of State catch data.
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7.1.2.Catch disposal records

Catch disposal records are used to record accurate weights of each species landed, and are used by
compliance officers to provide evidence of the source of fish consignments (Table 15). All SESSF
concession holders are required to unload their retained catch to AFMA-licensed fish receivers, and
both are required to complete the following:

¢ vessel and licence details, trip, unloading and overall catch information, as well as daily fishing

log numbers so that the CDR data can be matched to daily fishing log data.

e accurate weight by species, form code and catch from State waters.

e details of the fish receiver and accurate weight of fish received by species.
Once in the database, fisheries managers can access the data through OBIEE (Figure 21). Catches
reported in CDRs are used by AFMA to keep track of catches against statutory fishing rights and

produce Catchwatch reports. AFMA’s data section distributes these data to ABARES and other
researchers (including CSIRO) as inputs to stock assessments and data summaries to RAGs.

Table 15. Catch disposal records used by each sector of the SESSF.

Sector / sub-sector / gear Logbook name

CTS SESS2A or SESSF2B - Commonwealth Catch Disposal Record

ECDTS SESS2A or SESSF2B - Commonwealth Catch Disposal Record

GABTS GAB2C - Great Australian Bight Trawl Fishery Catch Disposal Record
GHaTS / ScHS SESS2A or SESSF2B - Commonwealth Catch Disposal Record

GHaTS / SGSHS / Hook SESS2A or SESSF2B - Commonwealth Catch Disposal Record

GHaTS / SGSHS / Gillnet SESS2A or SESSF2B - Commonwealth Catch Disposal Record

GHaTS / Trap SESS2A or SESSF2B - Commonwealth Catch Disposal Record

*Print logbooks

*Send logbooks to consession holder
Data J
Services

eCompletes logbook (Part A and B) immediately after landing catch
*Sends completed original (white) copies to AFMA within 3 days
*Sends completed pink and yellow copies with consignment )

eCompletes immediately upon receipt and before placing with fish from another consignment\
*Sends completed pink copies to AFMA within 3 days
*"Nominated Location" to send white copies to AFMA within 3 days )

eKeypunch data into database

*Error checks data
Data J
Services,

eDistributes data as required

eAccess data as required through OBIEE

Managers

CCCCCa

Figure 21. Process in the collection of catch disposal record data from paper logbooks.
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7.1.3.0bserver data

Since 1992, fisheries observer programs (the Integrated Scientific Monitoring Program — ISMP) have
collected information on the age- and size-structure of the main target species to feed into stock
assessments, as well as data on the species composition of retained and discarded catch and
interactions and numbers of TEP species. At-sea observations take place during commercial fishing
operations, with sampling effort designed to be distributed according to relative fishing effort (Figure
22). Observers also undertake port measuring for length frequencies and to collect otoliths from the
main landed species.

Otoliths collected by observers are sent to the AFMA observer coordinator where the data are checked
and keypunched before being sent to Fish Ageing Services (FAS) for processing (Figure 23).

N
eCompletes datasheets
eSends datasheets to AFMA Licensing and Data Services
Observer )
N

eKeypunch into observer database
eError checks data

Data Seices J
N

eDistributes data as required

/

Figure 22. Process in the collection of onboard observer data.

N
eExtracts otolith / vertebrae and places in envelope
*Records sample and biological data
... | *Sends otoliths and biological data to AFMA observer coordinator )
N
eError check
X eKeypunch sample and biological data
*Sends otoliths to ageing laboratory as required )
N
*See ageing data section

/

Figure 23. Process in the collection of otoliths from observer trips.

7.1.4.Fishery independent surveys

Acoustic optical system (AOS) surveys are periodically commissioned by Industry and undertaken by
CSIRO to acoustically estimate biomass of spawning aggregations of Orange Roughy and of Blue
Grenadier. Data are used to monitor stock rebuilding, and as input into stock assessments (Figure 24).
The AOS operates in two modes. In 'Survey Mode' the system is operated at ~300 m from the target
species to obtain acoustic volume backscatter data for the purpose of echo integration-based biomass
estimation. In 'Trawl Mode' the system operates as per a standard demersal trawl. In this mode, close
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range acoustics are collected to establish fish target strength (TS). These measurements are
complemented with video and stereo digital still-photo data which provide verification of species
identification and their orientation to help provide reliable estimates of TS. Catches are also sampled
for species composition, length, weight, and spawning stage.

Multi-species FIS trawl surveys are undertaken in the area of the CTS and GABTS using a model design
and stratified random design respectively. Observers record information about the fishing operations,
environmental observations, catch species composition, length frequency measurements and collect
otolith samples (Figure 25). FIS data provide fishery-independent estimates of relative abundance with
associated CV’s. These abundance indices are recorded in project reports, and made available to CSIRO
stock assessment scientists. Otoliths collected by the FISs are retained for age estimation in addition
to ISMP data.

eUndertake AOS surveys )
eCalibration, quality control, interpreation, echo-integration of interpretated acoustic
project data
scietists J
N
eProcesses data to estimate biomass
project eDistributes results to stock assessment scientists as required
analyst J
N
eSee stock assessment section
assessment
scientist J
Figure 24. Process in the collection of AOS survey data.
N
eUndertake FIS
eRecords data on datasheets and ORLAC
observer eExports data from obserever version to shore version of OLRAC )
eImports data into shore version of OLRAC and error checks N
eExports data as .csv
/=l s-1-| *CTS FIS - Emails data to CSIRO
celolielliciiole| e GABTS FIS - estimates relative abundance and CVs Y,
N
*CTS FIS only- esitmates relative abundance and CVs
o .| *Emails results to Fishwell data coordinator
project J
officer
N
eReports results
/= s-1i-| eDistributes reports
coordinator )

Figure 25. Process in the collection of FIS trawl data.
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7.1.5.Ageing data

Otoliths and ancillary data collected by AFMA’s observer program and the FIS are ultimately sent to
Fish Ageing Services (FAS) as required to meet targets for assessments or other ad hoc purposes (Figure
26). Upon receipt, FAS keypunch batch registration details and biological data. If not required
immediately, otoliths are stored. When processing, otoliths are weighed and zone counts are made
using methods based on those described by Morrison et al. (1998), with number of zones, distance
between zones, edge type and 'readability’ all recorded. Ageing data are then sent to the CSIRO SESSF
data manager during July of each year who makes the data available to stock assessment scientists.

oordinator J
eKeypunch batch registration and biological data into database A

i

eKeypunch sample and biogoical data
*Send otoliths with ancillary data to Fish Ageing Services

*Weigh and prepare otoliths
eCount zones - data is recorded by image analysis software
*Email exported data to CSIRO ISMP data manager

eProcesses into assessment data system

Figure 26. Process in the collection of ageing data.

7.1.6.Dedicated research projects

There is a variety of research projects undertaken in the SESSF that are carried out according to specific
fishery data needs. It is outside the scope of this project to describe processes for every biological
study conducted on SESSF species, but the typical process of an example stock structure study is shown
in Figure 27. Examples of different types of research projects are provided below:

Biological — Larval distribution of Blue Grenadier (Macruronus novaezelandiae) in south-
eastern Australia: further evidence for a second spawning area (Bruce et al., 2001).

Stock structure — Use of otolith chemistry and shape to assess the stock structure of Blue
Grenadier (Macruronus novaezelandiae) in the Commonwealth Trawl and Great Australian
Bight fisheries (Hamer et al., 2009).

Biomass estimation — Close Kin Genetics as an abundance index for School Shark (Mark
Bravington, CSIRO).

Gear studies — Trials of longlines to target Gummy Shark in SESSF waters off South Australia
(Knuckey et al., 2014).

Interaction studies — Mitigating seal interactions in the SRLF and the gillnet sector SESSF in
South Australia (Goldsworthy et al., 2010).

Bycatch mitigation studies — Maximising yields and reducing discards in the South East Trawl
Fishery through gear development and evaluation (Knuckey and Ashby, 2010).

Survey of fishing gears (AFMA, 2013d)
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eCollects data and enters into database and error checks data
eAnalyses data
eDistributes results through presentation to RAG and written report

provider

eConsiders results
*Makes recommendation to SEMAC to manage species as separate stocks

eConsiders recommendation from RAG
*Makes recommendation to Commission

*Makes descision based on recommendation from SEMAC

Figure 27. Process in the collection of hypothetical stock structure study.

7.1.7.Industry-collected length frequency data

There are two programs for collection of fish length frequency data by the fishing industry. The longest
running and most successful is in the GABTS, where fishers have been recording length measurements
of Bight Redfish and Deepwater Flathead since 2007. As detailed in the Boat Operating Procedures
Manual (GABIA, 2010), fishers are required to measure one to two bins of ungraded Bight Redfish and
Deepwater Flathead from each shot using standardised methods, and to record lengths on provided
datasheets. Datasheets are then sent to AFMA where they are keypunched (Figure 28). Industry also
implemented a specific project focusing on collecting lengths of Blue Warehou in the CTS when this
species was determined to have declined, with data collection and processes similar to that of the
GABTS. These data have not been collected for a number of years.

~
eRecords length measurements on data sheet
*Sends data sheets to AFMA Licensing and Data Services
GABTS )
fisher
eKeypunches data into Excel spreadsheets h
*Provides comments on data quality to GABIA who provide feedback to GABTS fishers
oo | *Make spreadsheets available to GABTS Fisheries Manager )
Services
~
*Emails Excel spreadsheets to Fishwell Consulting
Fisheries J
anage
~
eCleans data
shwe *Sends cleaned data set to CSIRO SESSF data manager in "ISMP Port data" format
W J
\
eSee stock assessment section

project
officer

Figure 28. Process in the collection of Industry collected length frequency data.

FRDC Project 2014/203 64



SESSF Review of Monitoring and Assessment

7.1.8.Electronic monitoring systems

Fishery management agencies are increasingly using Electronic Monitoring Systems (EMS) as cost
effective methods of on-board data collection for compliance and research. The two main EMS systems
used in the SESSF are sensor-activated video cameras and Vessel Monitoring Systems (VMS).

All vessels operating in Commonwealth managed fisheries are fitted with a VMS to monitor position,
course and speed. Data are sent to AFMA at set intervals via Inmarsat-C and other communications
satellites to a land station, and then on to an AFMA database via a secure internet connection (Figure
29). VMS data are used mainly for compliance, but can be used for research, for example, to improve
the quality of location data (Harrington et al., 2007). Near real-time data are observed by AFMA’s E-
Monitoring Manager through a GIS workspace, and data can be accessed by Fisheries Managers
through OBIEE and the Fleet Information System.

The EMS that AFMA uses in the SESSF includes video cameras and other sensors that record video
footage time and location of fishing activity, operational data and system diagnostics, and performance
(e.g. power outages etc.). Data are collected at 10 second intervals and, with the exception of video,
data are transmitted to AFMA and the third party e-monitoring service provider for near real-time
monitoring (Figure 30). Video cameras can be positioned at locations to capture imagery of different
fishing activities (e.g. setting and hauling), and are activated by hydraulic and rotation sensors attached
to fishing equipment such as the net drum. Once activated, imagery is captured onto removable hard
drives by the system’s control centre, together with time, date and location. Hard drives are swapped
on a monthly basis, with the concession holder being responsible for exchanging hard drives and
sending these in secure, pre-paid satchels to AFMA. Once AFMA receives the drives they are copied
and stored securely. Depending on the level of cover required, a proportion of hard drives are sent to
an independent data analyst for extraction of gear and effort, catch composition, wildlife interactions
and / or discarding data. AFMA can then compare these data with data from daily fishing logbooks and
catch disposal records for quality assurance purposes.

N
eTransmits vessel position, course and speed data to Land Earth Station
J
~N
eSends data via secure internet connection to AFMA database
J
N
eAccesses recorded data as required through OBIEE
eMonitors near real time data through GIS workspace
J

Manager

Figure 29. Process in the collection of VMS data.
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eCaptures imagery of fishing operation with time, date and location to hard drive

eExchanges hard drive from vessel
*Send hard drive to AFMA Observer coordinator

eCatalogues hard drives
eSends required number of hard drives to independent analyst

e

Manager

*Records observations into data base
*Emails database to AFMA Observer oordinator

eImports data into main database
eDestroys video files after six months
Manager J

K

Figure 30. Process in the collection of EMS footage data.

7.1.9.0wner / vessel registry

AFMA maintains a registry of Boat Nominations, Statutory Fishing Rights, and Fishing Permits. To
nominate a boat, Boat Nomination and Attachment BN-SESS forms must be completed and sent to
AFMA.

7.2. Assessment tools

7.2.1.Single species assessments

Tiered assessment approaches have been developed and applied to stocks in the SESSF for many years
to apply suitable assessment methods from data rich to data poor stocks (Smith et al., 2008; Little et
al., 2011). They were recently expanded to cater for lower information stocks, such as where only catch
data are available (Dichmont et al., 2013). Haddon et al. (2014) states “The use of a tiered system of
assessment methods and associated control rules allows for the development of detailed, integrated
stock assessments (Tier 0 and 1) down to the lowest Tiers where data are limited to catch rates,
catches, or even just catches (Tiers 6 and 7). Below these tiers is the Ecological Risk Assessment, which
aims to determine whether there are particular species that are exceptionally vulnerable to the effects
of fishing”.

Preparation of various data from the sources is undertaken using a routine process (Figure 31). The
types of data that are collected and the form of assessment undertaken to feed into the harvest control
rule for each tier are outlined in Table 16. Although the harvest control rules can vary widely for a given
tier, they are designed to meet the requirements of the HSP for target species — to achieve the target
maximum economic yield (MEY) while avoiding biologically defined limits (limit reference points or
LRPs) with a probability that is defined in the HSP (Haddon et al., 2014).

Table 16. Tier number and description of minimum data requirements (from Dichmont et al., 2013,
and Haddon et al., 2014).
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Tier  Tier Description Minimum data requirements

0 Robust assessment of F and B based on fishery dependent  Data required to standardise

AND independent data Time series of independent surveys catch rates (if used).
and verified catch, effort and/or catch rate data.

1 Robust assessment of F and B based on fishery dependent  Data required to standardise

data ONLY Time series of verified catch, effort and/or catch rates (if used).
catch rate data.

2 Assessment of F and B based on fishery dependent and/or  Time series of catch, effort

fishery independent data and/or catch rate data.

3 Empirical estimates of F based on size and/or age data Time series of catch only.
Representative sample of size
and, if relevant, age

4 Empirical estimates of: Time series of catch only or time
series of fishery dependent data

o relative biomass based on fishery dependent data v cep

o . ) such as catch rates or

e within season changes to relative biomass based on .

. independent survey data.

fishery dependent data

o relative biomass based on fishery independent surveys

5 Empirical estimates of F based on spatial distribution of Patchy catch and effort data or

effort relative to species distribution distribution of catch/effort
relative to the species
distribution

6 No estimate of biomass and F; use of fishery-dependent Patchy catch and/or effort data

species-specific triggers by species

7 No estimate of biomass and F; use of fishery-dependent Patchy catch and/or effort data

triggers for groups of species

by groups of species

~
eProcesses input files with C++ program
eDistributes SS3 data file to relevant stock assessment scientist
J
~
eUndertakes stock assessments
*Presents assessment results to RAGs
*Makes assessment results available to ABARES
J

Figure 31. Process in the processing of stock assessment data.

7.2.2.Ecological risk assessment

Ecological Risk Assessment for Effects of Fishing (ERAEF, Hobday et al., 2007) underpins AFMAs
Ecological Risk Management Framework (ERMF). It was developed by CSIRO and AFMA to assess and
monitor the risks presented by Commonwealth fisheries to the ongoing sustainability of species
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populations (stocks), habitats, and communities. AFMA uses ERA results to inform its ecological risk
management responses which in turn are designed to assist AFMA in meeting its related legislative,
corporate, and policy objectives, including to gain accreditation for its fisheries under Part 13 of the
EPBC Act, and to assist its fisheries to gain accreditation against other standards / processes (e.g. MSC).

The original ERA methodology (Hobday et al., 2007 and Hobday et al., 2011a) was revised in 2016-17
but still retains a three level hierarchical approach to assessing risk across each of the five ecological
components, by applying the following sequential phases (Figure 32):

Scoping: this phase identifies the fishery context, ecological sustainability objectives and hazards
(fishery activities that may impact the ecosystem).

Level 1 - A comprehensive but largely qualitative Scale-Intensity-Consequences Analysis (SICA) of risk
in which the most vulnerable “unit” (individual species) in each component (e.g. group of species) is
assessed. This phase serves to exclude clearly “low risk” components (e.g. species groups) from
analysis at level 2.

Level 2 - A more focused and semi-quantitative Productivity-Susceptibility Analysis (PSA) approach
which assesses fishery risks to each unit (e.g. species) carried forward from Level 1. Units assessed to
be at high risk at Level 2 can either be managed directly or carried forward to Level 3 for fully
guantitative assessment.

Level 3 - A highly focused and quantitative “model-based” approach that accounts for spatial and
temporal dynamics of units and fisheries and quantifies uncertainties around stock status.

AFMA (2017b) states that, following the development of the original ERAEF and the progression of
species component ERA assessments to Level 2 across Commonwealth fisheries, two further
developments occurred that improved the species-specific assessments of risk. The first was the
development and application of Residual Risk Analysis (RRA) for the PSA, in recognition that the PSA
methodology was unable to account for some management arrangements that mitigate risk, while the
second was the development of a quantitative rapid risk assessment tool for basic Sustainability
Assessment for Fishing Effects ‘b-SAFE’, which was applied to high risk species following PSA for some
species groups and was often referred to as Level “2.5”. A spatially-structured version of this
(extended-Safe or e-SAFE) was subsequently developed.
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SCOPING
Egablish scope and context

Identify and document objectives
Hazard idemtification

LEVEL 1 - SICA
Scale Intensity Consequence Analysis)

Low/Medium
Risk

Low/Medium
Risk
LEVEL 3
Quantitative Assessment
(including via Harvest Strategies)
Low/Medium
Risk ‘

Figure 32. Schematic diagram of revised ERA approach with the 3 level hierarchical ERAEF methodology.
SICA - Scale Intensity Consequence Analysis; PSA — Productivity Susceptibility Analysis; SAFE —
Sustainability Assessment for Fishing Effects; RRA — Residual Risk Analysis. T1 — Tier 1. eSAFE
may be used for species classified as high risk by bSAFE.
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7.3. SESSF alternative assessment scenario evaluation

The SESSF is managed under the SESSF Harvest Strategy Framework in line with the HSP, introduced
at the start of 2007. This framework consists of a number of harvest strategies designed to achieve a
sustainable harvest with optimal economic returns from the main species in this fishery. Under these
strategies, TACs are in place for 34 quota species, with catch trigger limits applied to two non-quota
species. Ecological risk assessments are conducted to ensure byproduct, bycatch and TEP species are
not unduly impacted. Additional spatial management and gear controls are used to reduce impacts on
vulnerable bycatch species such as gulper sharks, seabirds, and marine mammals.

The 2012 Review of Commonwealth Fisheries: Legislation, Policy and Management review (Borthwick
Review), and contemporaneous reviews of the HSP and the Commonwealth Policy on Fisheries Bycatch
signalled potentially significant changes to fisheries management which will flow on to the monitoring
and assessment arrangements. The outcomes of the HSP review indicate the need for revisions to
elements of that policy to ensure that Australian fisheries, including the SESSF, continue to be viewed,
locally and internationally, as sustainably and responsibly managed.

While there is a need to ensure and demonstrate the sustainability of the SESSF, there has been a long-
term decline in the GVP and NER from the SESSF. In the CTS alone, GVP has fallen from $97.2 million
in 2001-02 (2013-14 dollars) to $57.9 million in 2012—13 and $40.2 million in 2013—14. This decrease
has been largely attributed to reductions in catches of Orange Roughy, Blue Grenadier and Silver
Warehou, under-catching of other TACs, generally lower fish prices, and has occurred despite increases
in the prices of Tiger Flathead and Blue Grenadier. Net economic return in the CTS was negative until
the structural adjustment in 2005-06, rose to a peak of $7.3 million in 2010-11, decreased to $4.2
million in 2012-13, and was projected to fall to $1.4 million in 2013—-14 driven by the lower GVP
(Skirtun and Green, 2015).

In the GHaTS, GVP dropped from a peak of $34.7 million in 2008—09 to $22.6 million in 2012-13 from
a combination of reducing catch and falls in the prices of Gummy Shark, Saw Shark, and various other
species. The sector’s NER has been negative since 2008-09 and fell further in 2009-10 following the
introduction of spatial closures to protect Australian Sea Lions and dolphins (Skirtun and Green, 2015).

In this financially challenging environment, the overall purpose of the current project was to review
the monitoring and assessment requirements required to meet the objectives of the fisheries
management (including the revised HSP and Fisheries Bycatch Policy), and to identify and evaluate the
most cost-effective monitoring and assessment options to meet these needs.

7.3.1.Monitoring and assessment

When the current project was initially proposed, a considerably larger budget was sought to enable
thorough reconsideration and management strategy evaluation (MSE) testing of the monitoring and
assessment options available for a complex, multi-species, multi-sector fishery. However, economic
constraints did not allow a comprehensive simulation-based evaluation. Instead, the project focused
on options for optimising efficiency and cost effectiveness using various combinations of the current
monitoring and assessment tools.

The level and type of monitoring and assessment in the SESSF has been continually evolving. Limited
shot-by-shot catch and effort data are available from 1918 (Klaer, 2001), but the spatial and temporal
extent and precision of the data has altered many times since. The current catch and effort logbook
system was introduced in late 1985 and, from 1986 on, there has been a continual improvement in the
quality and amount of data available for assessment. Catch Disposal Records’s were introduced with
the advent of quota management in 1992 and independent scientific observer programs began around
the same time. The focus of the monitoring has also changed over time, initially concentrating solely
on the target species. Monitoring broadened during the 1990s to include byproduct and bycatch
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species and, over the last decade, there has been a greater focus on fishery interactions with TEP
interactions and impact on habitats and communities.

The monitoring and assessment that currently takes place in the fishery is largely driven by the
overarching fisheries and environmental laws, regulations, and policies (Table 17). All of the legislation
and policy documents of relevance to the SESSF were reviewed to provide a description of their
objectives, monitoring and assessment requirements, and their use of this information.

Critically important for the current project are the HSP and the Bycatch Policy, including recent reviews
and associated implications for monitoring and assessment. There are more than 600 species caught
in or interacting with the SESSF, of which only about a hundred have some commercial value and are
landed. Of those that are landed, about 30 species make up 93% of the value of the catch. Historically,
the HSP related to only “key commercial species” — effectively the quota species (see Appendix 6) —
and these required some level of quantitative (Tier 1 —Tier 4) assessment to measure the stock against
an MEY target and a limit reference point. All other (non-TEP) species implicitly fell under the Fisheries
Bycatch Policy and were assessed using an ecological risk assessment, but not actively managed under
the HSP. Recent reviews of these policies have determined that all species with commercial value
should fall under a revised HSP (Department of Agriculture and Water Resources (DAWR); Figure 33).
A key principle underpinning the reviews was that all species caught or affected by fishing operations
are managed under one or other of the policies. Accordingly, many previously unmanaged minor
byproduct species will now reside under the HSP. All stocks will need to be managed appropriately for
the category in which they fall, within economic, capability and data availability constraints.

Although these policies and regulations set the framework for fisheries reporting, the actual frequency,
specifications and extent of the monitoring and assessment required to underpin this reporting are
determined by AFMA through SERAG, GABRAG, SESSRAG, SEMAC and GABMAC. Key policy documents
prescribing some of these requirements are listed in Table 17 below and described in Appendix 5:
SESSF legislation and policy documents.
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Table 17. SESSF legislation and policy documents.

e Fisheries Management Act 1991 No. 162, 1991 as amended

e Fisheries Administration Act 1991

e Southern and Eastern Scalefish and Shark Fishery Management Plan 2003

e EPBCACct 1999

e Review of Commonwealth Fisheries: Legislation, Policy and Management

o Guidelines for Implementation of the Commonwealth Fisheries Harvest Strategy Policy

e Final report on the review of the Commonwealth Fisheries Harvest Strategy Policy and
Guidelines

e Harvest Strategy Framework for the Southern and Eastern Scalefish and Shark Fishery
e National Policy on Fisheries Bycatch

e Report on the review of the Commonwealth Policy on Fisheries Bycatch, Department of
Agriculture, Fisheries and Forestry, Canberra.

e AFMA’s Program for Addressing Bycatch and Discarding in Commonwealth Fisheries: an
Implementation Strategy

e Threat Abatement Plan 2014 for the incidental catch (or bycatch) of seabirds during
oceanic longline fishing operations

e Blue Warehou (Seriolella brama) Stock Rebuilding Strategy 2008 (Revised April 2012)
and draft Blue Warehou (Seriolella brama) Stock Rebuilding Strategy Revised 2014

e Commonwealth Trawl Sector (Otter Board Trawl & Danish Seine) Bycatch and Discarding
Workplan

e Great Australian Bight Trawl Fishery Bycatch And Discarding Workplan
e Automatic Longline Fishery Bycatch And Discarding Workplan
e Shark Gillnet Fishery Bycatch And Discarding Workplan

e MOU Between the Australian Fisheries Management Authority and the Department of
the Environment and Heritage for the Reporting of Fisheries Interactions with Protected
Species Under the Environment Protection and Biodiversity Conservation Act 1999

e QOrange Roughy Conservation Program
e School Shark Stock Rebuilding Strategy 2008

e Eastern Gemfish Stock Rebuilding Strategy 2008 and draft Eastern Gemfish (Rexea
solandri) Stock Rebuilding Strategy Revised 2014

e Australian Sea Lion Management Strategy
e Dolphin Strategy: Minimising Gillnet Bycatch
e Upper-Slope Dogfish Management Strategy
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Figure 33. Proposed species classifications under a revised HSP and Bycatch Policy. Key commercial

species include both Primary and Secondary species.

$To be covered by future underpinning policy on the ecosystem approach to fisheries management.

* Includes key commercial species under rebuilding strategies and species sought by recreational fishers
that are also kept by commercial fishers’.

tIncludes species sought by recreational anglers and not retained or prohibited from being retained by
commercial fishers.

7.3.2.Evaluation of alternative assessment scenarios

In response to expectations concerning species categorisation under the revised Commonwealth
Harvest Strategy and Bycatch Policies, all species encountered in the SESSF were classified into
Primary, Secondary, Byproduct and Bycatch species. A number of alternative scenarios were then
explored, applying different assessment methods to different species categories or species, and
varying the frequency with which certain data collection components, data analysis components,
fisheries independent surveys, or stock assessments are conducted.

These analyses were conducted using an MS Excel ® spreadsheet containing recent data on catch, price
and GVP for all of the species encountered in the SESSF. This spreadsheet allows for flexible
specification of scenarios, with any of the settings able to be varied to specify and explore any
combination of alternative species classifications, assessment methods, and assessment frequencies.
The results presented below were all derived using this spreadsheet.

7.3.2.1. Species classification

For all scenarios, the species classification used a rule-based classification, with species being allocated
to a management category depending on their respective contributions to GVP and catch. Annual catch
data were available for the years 2007 to 2014 from the AFMA databases, and the scenarios explored
used recent average annual catches over the period 2012-2014. First-sale prices per species were
obtained from ABARES for the seasons 2010-11 to 2014-15 and the average seasonal price over the
period 2010-2015 was used to generate annual GVP and % GVP contributions for each species using
the 2012-14 average annual catches.

The cut-offs for each category were selectable and a range of alternative cut-off values were explored
by the project team to determine the most appropriate values to use to reflect relative species
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contributions to the SESSF. The chosen cut-offs in Table 18 resulted in what was considered to be the
most appropriate species categorisation for use in scenario exploration across all sectors of the SESSF.
Percent GVP was the primary measure to distinguish between Primary and Secondary species, and
average annual catch was primarily used to distinguish between remaining categories. This resulted in
the numbers of species per category shown in Table 18. The cumulative contribution of these species
to annual fishery GVP is shown in Figure 34. The detailed categorisation of all species is shown in
Appendix 6: Proposed classification and assessment of SESSF species.

Table 18. Percentage GVP and average catch cut-off values used to allocate species encountered in the
SESSF to the four management categories.

Category GVP % Catch kg No. Species
Primary 1.7% 500,000 11
Secondary 0.5% 110,000 20
Byproduct 0.1% 1,000 79
Bycatch Remainder Remainder 560
Total 670
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Figure 34. Cumulative % of GVP (shaded areas) and cumulative catch (dashed blue line) by species
categorised as Primary (21.7% GVP or 2500t catch), Secondary (0.5% to < 1.7% GVP, 110t to
<500t catch), Byproduct (0.1% to <0.5% GVP, 1t to <110t catch) and Bycatch.

This categorisation was not changed between the alternative assessment scenarios explored, so the
relative contributions of species categories to GVP and catch also did not change between scenarios.
Alternative categorisation cutoff values may easily be explored and the assessment type for individual
species can be manually changed on the Excel spreadsheet. It is expected that the South East Resource
Assessment Group may need to reconsider and revise species classifications as species abundance,
availability, market preferences and catch composition change over time.

7.3.2.2. Monitoring and assessment costs and cost allocation

In order to evaluate the potential costs of alternative assessment scenarios, recent costs of the various
assessment types, data collection, and data analysis components were estimated and supplied by
AFMA and by CSIRO. Assessment costs at each assessment tier were divided between individual
assessment depending on number of assessments at each tier level. Annual 'fixed' data collection and
processing costs were allocated to the assessment tiers as shown in Table 19 (indicated by 'y'). This
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allocation was selectable, but was not changed between the scenarios explored. Individual component
costs were also unchanged for all but two scenarios (under which AFMA would assume a proportion
of certain data preparation costs).

Table 19. Estimated data collection, data analysis and survey costs per component; allocation of these
costs between the alternative assessment tiers (indicated by 'y'); and default (initial planned)
frequency (years) for expenditure of each cost component. Underlined ISMP costs were
doubled to explore doubled observer coverage.

Assessment Tier

Default AFMA Data
Component 1 3 4 5 ERA Cost Frequency Preparation
Logbooks vy V¥ $200,000 1
CDRs Yy V YV VY $20,000 1
ISMP Port y oy $50,000 1
ISMP Onboard Y YV YV VY y  $350,000 1
E-monitoring $643,000 1
Data Services Yy VvV Vv y vy $180,000 1 $87,000
Ageing * Yy vy $262,000 1
Staff Yy V YV VY $45,000 1 $55,000
Data Methods * Yy V YV VY $80,000 1
Meeting days Yy V YV VY $249,000 1 $209,000
Standardisation * y y $64,615 1 $13,000
FIS Survey Cost $645,000 1
Orange Roughy Survey Cost $355,000 3

* Data preparation components for which scheduling frequency was changed under
alternative scenarios.

ISMP observer costs were doubled for one scenario, to explore the effect on overall costs of a
hypothetical doubling of observer coverage, to $100,000 per year for ISMP Port monitoring and
$700,000 for ISMP Onboard observers. Alternative assessment frequencies of 1, 3 and 5 years were
explored. The default period between ERAs was five years as stipulated by AFMA but an alternative
ERA frequency of 10 years was explored. FIS frequencies of 2 and 3 years were explored.

It must be noted that these costs only include regular assessment-related costs that can be directly
attributable to annual monitoring and assessment, and do not include other overarching management
costs. In particular, electronic monitoring costs (E-monitoring: video cameras), estimated at $643,000
per year, were not allocated to any assessment tiers for the purposes of the scenario evaluations
conducted. Current E-monitoring applies mainly to only one component of the SESSF, the Gillnet Hook
and Trap Fishery targeting gummy sharks, and was implemented primarily to monitor possible
protected species (marine mammal) interactions. While electronic monitoring may become useful in
future for the purposes of validating catch and effort logbooks, it was not clear how E-monitoring
results could currently be used in a stock assessment. For the purposes of the alternative assessment
scenarios evaluated here, E-monitoring costs were therefore not allocated.

The above table also shows the default annual frequency with which each data collection, data
analysis, or survey activity was intended to be conducted. All of these activities were originally
intended to be conducted annually, except for Orange Roughy acoustic surveys which are scheduled
to be conducted every three years. These frequencies were selectable, and the effect on average
annual costs of alternative frequencies (such as reducing the frequency of surveys, or some stock
assessments, or data collection activities) were explored in alternative scenarios.

FIS costs are based on a winter survey only and were apportioned to species depending on the success
of historical FIS surveys in providing reliable indices for 'FIS Target' species (with CV <= 0.3) and 'FIS
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Secondary' species (with 0.3 < CV <=0.4), as shown in Table 20. These species designations and
proportional cost allocation were selectable, but were not changed between scenarios explored. Ten
percent of FIS survey costs was allocated each to Other Byproduct and Bycatch species, given that FIS
surveys do generate information on byproduct and bycatch composition, provide the opportunity to
sample these species if required, and may provide indices for some of these species in future. This
resulted in the estimated annual FIS cost of $645,000 being allocated between species categories and
species as shown in Table 20. Because the proportional FIS cost allocations were not changed, these
cost allocations did not change between scenarios explored, although the averaged annual survey
costs per species in Table 21 varied with survey frequency.

Table 20. Allocation of the main species surveyed by FISs to Target or Secondary categories based on
survey CVs, and proportional allocation of overall FIS survey costs to the various species
management categories.

Species FIS Category Category FIS Cost %
Tiger Flathead Target Target 65%
Pink Ling Target Secondary 15%
Common Sawshark Target Other Byproduct 10%
Dogfishes Target Bycatch 10%
Silver Warehou Target

John Dory Target

Ocean Perch Target

Jackass Morwong Target

Gemfish Target

Gummy Shark Target

Mirror Dory Target

Blue Grenadier Target

Redfish Target

King Dory Target

Speckled Stargazer Secondary

Deepwater Flathead Secondary

School Shark Secondary

Frostfish Secondary

Red Gurnard Secondary

Blue Warehou Secondary

Table 21. Resulting FIS survey cost per species category, using the species classification resulting from
cut-offs in Table 18 and the FIS species categorisation and cost allocation in Table 20,
assuming that FIS surveys are conducted annually.

Category FIS Cost % Cost # Species Annual
Cost/Species
Target 65% $419,250 14 $29,946
Secondary 15% $96,750 6 $16,125
Byproduct 10% $64,500 93 $694
Bycatch 10% $64,500 557 $116
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7.3.2.3. Specification of alternative scenarios

Alternative assessment scenarios were primarily specified in terms of alternative frequency of
assessments, to reflect the main change that has occurred recently in SESSF assessments: the move to
multi-year TACs for many species, with assessments not being conducted annually. Furthermore, some
scenarios explored decreasing the frequency of fishery surveys, or of selected data analysis, or data
collection activities, to examine the effect on average annual costs. In addition to exploring alternative
frequencies for the various cost components, two assessment alternatives were manually specified in
the spreadsheet, varying the actual assessment types applied to some species to better reflect data
availability and most suitable assessment method for those species:

e Current Assessment Tiers: the assessment types as actually applied to each species in 2015 were
specified, including Tier 3 (catch curve analysis) for two species;

e Alternative Assessment Tiers Option 1: the default assessment types were manually altered for
a number of species to reflect the preferred and most likely methods to be applied to each
species, based on what is known regarding data availability to support each assessment type,
and limitations on the capacity to conduct large numbers of Tier 5 assessments. This scenario
envisages inter alia Tier 5 assessments for some default Tier 4 species for which CPUE analysis
may be unreliable, and use of ERAs for most minor byproduct species, rather than Tier 5
assessments.

e Alternative data preparation responsibilities: selected assessment scenarios using the current
assessment approach and alternative option 1 were re-evaluated using reduced costs as a result
of AFMA assuming responsibility for aspects of data services and standardisation.

The following assessment scenarios provide a broad range of potential options for monitoring and
assessment in the SESSF. For each scenario a description of the monitoring and assessment frequency
and type is provided together with the associated costs and trade-offs. Assessment scenarios are
numbered in groups relating to the high-level choice of assessment types. The dashed line triangles for
each scenario illustrated shows the comparative costs under the Default scenario.

7.3.2.4. Default assessment scenario

To establish a baseline for comparison with alternative scenarios, a maximum cost 'Default'
assessment scenario was specified, based on the originally intended frequency of these activities,
together with default management targets and assessment methods for the various species
categories, proposed by the project team. The default assessment scenario is specified in the data
collection and analysis frequency Table 19 above, and in the assessment frequency, Table 22 below.
This reflects the original intention to:

¢ Manage primary (target) species to an MEY target, as required under the Commonwealth
Harvest Strategy Policy, using annual Tier 1 (integrated statistical) assessments;

e Manage secondary species that make a minor contribution to GVP to a MSY target, as has
already been agreed for some SESSF secondary species, using annual Tier 4 (standardised CPUE
trend) assessments.

e Manage Byproduct species to ensure that they remain above the Limit 90% of the time using
annual Tier 5 (catch-based) assessments;

e Manage the impact on Bycatch species to ensure that they remain at low risk (with an implied
likelihood of being above the limit 90% of the time) using ERAs conducted every five years.
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Table 22. Proposed default (initial intended) management reference point, assessment method, and
assessment frequency (years).

Species Default Assessment Scenario

Category Ref Point Assessment Frequency
Primary MEY Tier 1 1
Secondary MSY Tier 4 1
Byproduct >LIM Tier 5 1
Bycatch >LIM ERA 5

D.1 Default Assessment Scenario; All data collected annually; All data analysed annually; FIS
surveys annually; Assessments annually; ERAs every 5 years.

Category Assess $ Assess % % GVP \ /

Primary $1,468,025  43.4% 2.1%
Secondary  $424,572 12.5% 0.6%
Byproduct  $876,366 25.9% 1.3%

Bycatch $614,903 18.2% 0.9% .\‘_‘ ."f
\
Totals $3,383,865 100% 5.0% Assessment  \
Costs / Species "\_
Category '\.\

Annual assessment cost = $3,383,865

This Default scenario applies the initial intention of conducting all monitoring, data analysis and
assessment components annually, except Orange Roughy surveys, which are conducted each three
years.

Although termed the “Default” assessment, this scenario has never actually occurred in the fishery.
This scenario includes annual collection of all data types including logbooks, port-based and on-board
ISMP, ageing and fishery independent survey. All of these data are prepared and analysed each year
and used Tier 1, Tier 4, or Tier 5 assessments based on whether the species is a primary, secondary or
byproduct species. In addition, ecological risk assessments are conducted every five years to determine
fishery impacts on Bycatch, TEP species, habitats and communities.

Despite the development of annual research and assessment plans, decisions about which
assessments get undertaken in which year for which species can and usually does change within any
year depending on management priorities, often influenced by factors such as data quality, research
outcomes and stock status (if for example a stock triggers a breakout rule or falls below the limit
reference point), balanced against available funds. Also, there has never been an annual fishery
independent survey. Originally designed to be conducted during the summer and winter each year,
cost limitations has restricted the FIS to being run only ever second year since its inception during 2008
and only winter surveys were conducted subsequent to 2012. Nonetheless, we have used the initially
intended default scenario as a way of benchmarking monitoring and assessment costs and trade-offs
against alternative scenarios.
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Increased Observer coverage scenario

1.1 Default Assessment Scenario; ISMP observer costs doubled; All data collected annually; All
data analysed annually; FIS surveys annually; Assessments annually; ERAs every 5 years. The
dotted triangle shows scenario D.1 for comparison.

Category Assess S  Assess% % GVP \ /

Primary $1,523,771  40.3% 2.2%

Secondary  $435019  11.5%  0.6% \\ /
Byproduct  $917,635 24.3% 1.3% \
Bycatch $907,440 24.0% 1.3% \

Totals $3,783,865 100% 5.5%

Assessment
Costs / Species
Category

Annual assessment cost = $3,783,865

This scenario uses the same settings as the Default Scenario D.1, except that ISMP Port and Onboard
observer costs were doubled, to emulate a doubling in observer coverage.

Current assessment scenarios

C.1 Current Assessment Scenario; All data collected annually; All data analysed annually; FIS
surveys annually; Assessments annually; ERAs every 5 years. The dotted triangle shows
scenario D.1 for comparison.

Category Assess $ Assess % % GVP \ /

Primary $1,351,628 41.4% 2.0%
Secondary  $862,993 26.4% 1.3%
Byproduct  $441,483 13.5% 0.6%

Bycatch $610,935 18.7% 0.9%
Totals $3,267,040 100% 4.8% Assessment
Costs / Species
Category

Annual assessment cost = $3,267,040

This scenario uses the same settings as the Default Scenario D.1, with all costs incurred annually except
Orange Roughy surveys. However, instead of default assessment tiers, it uses the actual assessment
Tiers as currently applied to the various species. Since the recent introduction of MYTACs for most of
the quota species, this scenario is also not currently applicable, with many assessments now being
conducted each three years. FIS surveys are also not conducted annually.
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C.2 Current Assessment Scenario; All data collected annually; All data analysed annually; FIS
surveys every 2 years; Assessments every 3 years; ERAs every 5 years. The dotted triangle
shows scenario D.1 for comparison.

Category AssessS  Assess% % GVP \ /
Primary $840,792 36.6% 1.2%
Secondary $556,134 24.2% 0.8% \
Byproduct  $359,047 15.6% 0.5%
Bycatch $540,676 23.5% 0.8%

Totals $2,296,649 100% 3.4%

Assessment

Costs / Species
Category

Annual assessment cost = $2,296,649

This scenario is the closest to 2015 current practice in terms of assessment tiers and scheduling of all
components. There is annual data collection from logbooks, ISMP, and ageing with the FIS surveys run
every second year (compared to annually in C.1). The species assessments are conducted every three
years with multi-year TACs in the interim, and can be staggered across the years to spread costs. All
data collection and analysis costs would be incurred every year. This would mean that data methods,
discard estimates, length frequency, ageing and CPUE standardisation would still be available for
evaluating triggers or breakout rules.

C.3 Current Assessment Scenario; All data collected annually; Data Methods, Ageing and
Standardisation every 3 years; FIS surveys every 2 years; Assessments every 3 years; ERAs
every 5 years. The dotted triangle shows scenario D.1 for comparison.

\ /

Category Assess $ Assess % % GVP
Primary $701,647 34.6% 1.0%
Secondary $471,777 23.3% 0.7%
Byproduct  $311,473 15.4% 0.5%

Bycatch $540,676  26.7%  0.8%

Totals $2,025,572 100% 3.0% ﬂssessmen.t
Costs / Species
Category

Annual assessment cost = $2,025,572

This scenario is similar to current practice Scenario C2, but assumes that Data Methods, Ageing and
CPUE Standardisation will only take place every three years, to coincide with the need for these data
for assessments. This would mean that results of these analyses would not be available annually for
use in evaluating triggers or breakout rules. It would also make staggering of assessments difficult, as
data preparation, ageing and standardisation would need to be conducted for the species to be
assessed. All data collection would still be conducted annually.

The other aspect of this approach is that the data analysis and assessment research provider would be
subject to two years of zero capacity requirement to one year of extensive capacity requirement, with
significant implications for retaining and providing appropriate human resources.
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C.4 Current Assessment Scenario; All data collected annually; Data Methods, Ageing and
Standardisation every 3 years; FIS surveys every 2 years; Assessments every 5 years; ERAs
every 10 years. The dotted triangle shows scenario D.1 for comparison.

\ /

Category Assess $ Assess % % GVP
Primary $616,388 32.8% 0.9%
Secondary  $430,827 22.9% 0.6%
Byproduct  $306,062 16.3% 0.4%

Bycatch $526,960 28.0% 0.8%
Totals $1,880,237 100% 2.8% Assessment
Costs / Species
Category

Annual assessment cost = $1,880,237

This scenario retains the three-yearly cycle of Data Methods, Ageing and CPUE Standardisation, but
also doubles the period between assessments to five years, and that between ERAs to 10 years. The
same limitations as in Scenario C.3 will apply regarding lack of analyses in intervening years for
evaluation of triggers or breakout rules, as well as the same difficulties with scheduling of assessments
and staff capacity. In addition, the gap between assessments is substantial, with updated assessments
only available every five years. This would result in increased uncertainty regarding stock status
between assessments, and require reduced MYTACs to maintain low risk of breaching limits.

C.5 Current Assessment Scenario; ISMP Port and ISMP Onboard data collected every 3 years; Data
Methods, Ageing and Standardisation every 3 years; FIS surveys every 3 years; Assessments
every 5 years; ERAs every 10 years. The dotted triangle shows scenario D.1 for comparison.

Category Assess $ Assess % % GVP \ /
Primary $564,336 37.5% 0.8%
Secondary  $380,568 25.3% 0.6%
Byproduct  $252,746 16.8% 0.4%

Bycatch $308,516 20.5% 0.5%
Totals $1,506,166 100% 2.2% Assessment
Costs / Species
Category

Annual assessment cost = $1,506,166

This is the lowest cost scenario explored using Current assessment tiers. In addition to the three-yearly
analysis of some data components, five-yearly assessments and 10-yearly ERAs used in Scenario C.4,
this scenario increases the gap between FIS surveys to three years, and reduces the frequency of ISMP
Port and Onboard data collection to every three years to coincide with three-yearly analysis of some
data components.

This scenario is the only one to explore actual reduction in data availability, resulting in a two-thirds
reduction in observer data. It also assumes FIS surveys will only be conducted every three years,
reducing the frequency of FIS survey indices. This scenario has the same limitations as Scenario C.4
regarding lack of analyses in intervening years for use in evaluating triggers and breakout rules, and
substantial gaps between assessments and ERAs. In addition, lack of annual observer coverage would
create difficulties in retaining experienced observer capacity.
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Assessment Option 1 alternative scenarios

Under Alternative Assessment Option 1, the actual stock assessment Tiers applied to some species
were manually altered from the Current assessment tiers used in the C scenarios above, to reflect data
shortcomings and difficulties with some assessment methods for a few species. Changes from the
Current scenarios are relatively small, but the following scenarios probably reflect the likely future
assessment possibilities for those species. Other than using different assessment methods for some
species, the Option 1 scenarios use the same setting as Current Scenarios C.2, C.3 and C.5, and are
correspondingly numbered.

0.2 Alternative Assessment Option 1; All data collected annually; All data analysed annually; FIS
surveys every 2 years; Assessments every 3 years; ERAs every 5 years. The dotted triangle
shows scenario D.1 for comparison.

Category Assess $ Assess % % GVP \ /
Primary $846,310 39.1% 1.2%
Secondary  $473,750 21.9% 0.7%
Byproduct  $304,955 14.1% 0.4%

Bycatch $540,762 25.0% 0.8%
Totals $2,165,777 100% 3.2% Assessment
Costs / Species
Category

Annual assessment cost = $2,165,777

This scenario uses the same settings as C.2, and so closely reflects current practice, except that the
assessment tiers were manually altered for a number of species to reflect the preferred and most likely
methods to be applied to each species, based on what is known regarding data availability to support
each assessment type, and limitations on the capacity to conduct large numbers of Tier 5 assessments.

0.3 Alternative Assessment Option 1; All data collected annually; Data Methods, Ageing and
Standardisation every 3 years; FIS surveys every 2 years; Assessments every 3 years; ERAs
every 5 years. The dotted triangle shows scenario D.1 for comparison.

\ /

Category Assess $ Assess % % GVP
Primary $667,668 35.2% 1.0%
Secondary  $405,415 21.4% 0.6%
Byproduct  $282,576 14.9% 0.4%

Bycatch $540,762 28.5% 0.8%
Totals $1,896,421 100% 2.8% Assessment
Costs / Species
Category

Annual assessment cost = $1,896,421

This scenario uses the same setting as C.3 except that the assessment tiers were manually altered for
a number of species to reflect the preferred and most likely methods to be applied to each species,
based on what is known regarding data availability to support each assessment type, and limitations
on the capacity to conduct large numbers of Tier 5 assessments. The same limitations apply as to
Scenario C.3.
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0.5 Alternative Assessment Option 1; ISMP Port and ISMP Onboard data collected every 3 years;
Data Methods, Ageing and Standardisation every 3 vyears; FIS surveys every 2 vyears;
Assessments every 5 years; ERAs every 10 years. The dotted triangle shows scenario D.1 for
comparison.

Category Assess $ Assess % % GVP \ /
Primary $551,911 38.8% 0.8%
Secondary  $332,737 23.4% 0.5%
Byproduct  $228,487 16.1% 0.3%
Bycatch $308,558 21.7% 0.5%

Totals $1,421,694 100% 2.1%

Assessment
Costs / Species
Category

Annual assessment cost = $1,421,694

This scenario uses the same settings as C.5 except that the assessment tiers were manually altered for
a number of species to reflect the preferred and most likely methods to be applied to each species,
based on what is known regarding data availability to support each assessment type, and limitations
on the capacity to conduct large numbers of Tier 5 assessments. The same limitations apply as to
Scenario C.5.

Revised AFMA data preparation scenarios

Stakeholder engagement and input from project members highlighted the significant potential that
automation of current data processing and analysis systems may have in improving efficiency and
reducing costs. Inthe longer term, the proposed degree of automation for the various monitoring and
assessment components, whilst not accurately defined during the course of this project, is outlined
below with predicted annual costs savings (estimated by AFMA). During the course of the project,
CSIRO made significant inroads into automating some of its processes and at least two other external
providers put forward proposals that automated certain analyses and assessments.

Methods ($103,000 reduced to $50,000)

- Improved processes to transfer, store and quality check the data;
- Efficiencies through improved database design and management
(database transfer processes, data dictionaries, protocols);
- Automated data checks, error trapping and resultant re-calculation of fishery indicators;
- More automated collection of State data.

Meeting days ($229,000 reduced to $209,000)

If automated analysis and reporting of the previous year’s Logbook, CDR, ISMP and FIS data was
achieved, it may negate the need for a SESSFRAG data meeting.

Standardisation ($64,000 reduced to $13,000)

Standardisation is currently a component of the CSIRO stock assessment contract. CSIRO (through
Malcom Haddon) made some significant inroads into the automation of CPUE standardisation
procedures and assessment against pre-defined trigger points during 2016. If these procedures are
not changed from year-to-year on an ad-hoc basis (as often occurs at RAG meetings), there could be
significant reductions the costs of Tier 4 and Tier 5 assessments.
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Automated production of annual fishing season report

In the future, AFMA intends to produce annual fishing season reports that are available to
stakeholders. There may be some additional staff costs in preparing such reports that aren’t currently
costed but in the longer term, it is expected that the production of these reports may be largely
automated. It is likely that they will include:

Annual catch and effort data;

Species composition of the retained and discarded catch;

Indicators of fishing footprint;

Description of observer/electronic monitoring coverage and general sampling methods;
Length / age sampling frequency and coverage;

Automated reporting of discarding and TEP interactions (required by regulation for AFMA
and Environment Department).

Up-front costs

There will be initial up-front costs in implementing these automated systems. Some of this work has
already begun in the current AFMA/CSIRO processes. AFMA has indicated, however, that a significant
component of these up-front costs are being covered by an internal project which was already
underway when the current project finished. This has potential benefits to all AFMA fisheries — not
just the SESSF, so these costs have not been included

AC.2 Current Assessment Scenario; All data collected annually; All data analysed annually; FIS

surveys every 2 years; Assessments every three years; ERAs every 5 years; AFMA automates
certain aspects of data preparation and reporting. The dotted triangle shows scenario D.1 for
comparison.

Category Assess $ Assess % % GVP \\ /

Primary $809,804 38.2% 1.2%
Secondary  $520,950 24.5% 0.8%
Byproduct $328,336  155%  0.5%
Bycatch $462,945 21.8% 0.7%

N\
Totals $2,122,034 100% 3.1% Assessment

Costs / Species
Category

Annual assessment cost = $2,122,034

This scenario uses the same settings as the current practice scenario C2, but with AFMA assuming
responsibility for automating certain aspects of data preparation and reporting as outlined above. .
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AC.3 Current Assessment Scenario; All data collected annually; Data Methods, Ageing and
Standardisation every 3 years; FIS surveys every 2 years; Assessments every 3 years; ERAs
every 5 years; AFMA automates certain aspects of data preparation and reporting. The dotted
triangle shows scenario D.1 for comparison.

Category AssessS  Assess% % GVP \ /
Primary $683,403 36.2% 1.0%
Secondary $450,612 23.9% 0.7%
Byproduct  $288,408 15.3% 0.4%
Bycatch $462,945 24.6% 0.7%

Totals $1,885,367 100% 2.8%

Assessment

Costs / Species
Category

Annual assessment cost = $1,885,367

This scenario uses the same settings as the current practice scenario C3 (with some aspects of data
preparation only being done every 3 years), but with AFMA assuming responsibility for automating
certain aspects of data preparation and reporting.

AO.2 Alternative Assessment Option 1; All data collected annually; All data analysed annually; FIS
surveys every 2 years; Assessments every 3 years; ERAs every 5 years; AFMA automates
certain aspects of data preparation and reporting. The dotted triangle shows scenario D.1 for
comparison.

Category Assess $ Assess % % GVP \ /
Primary $799,728 40.1% 1.2%
Secondary  $453,447 22.8% 0.7%
Byproduct  $275,924 13.9% 0.4%
Bycatch $463,031 23.2% 0.7%

Totals $1,992,130 100% 2.9%

Assessment

Costs / Species
Category

Annual assessment cost = $1,992,130

This scenario uses the same settings as alternative assessment option 02, which has the assessment
tiers manually altered for a number of species to reflect the preferred and most likely methods to be
applied to each species, based on what is known regarding data availability to support each assessment
type, and limitations on the capacity to conduct large numbers of Tier 5 assessments, with AFMA
assuming responsibility for automating certain aspects of data preparation and reporting.
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AO.3 Alternative Assessment Option 1; All data collected annually; Data Methods, Ageing and
Standardisation every 3 years; FIS surveys every 2 years; Assessments every 3 years; ERAs
every 5 years; AFMA automates certain aspects of data preparation and reporting. The dotted
triangle shows scenario D.1 for comparison.

Category Assess $ Assess % % GVP \ /
Primary $644,026 36.7% 0.9%
Secondary  $389,700 22.2% 0.6%
Byproduct  $260,428 14.8% 0.4%
Bycatch $463,031 26.4% 0.7%

Totals $1,757,184 100% 2.6%

Assessment

Costs / Species
Category

Annual assessment cost = $1,757,184

This scenario uses the same settings as alternative assessment option 03, with AFMA assuming
responsibility for automating certain aspects of data preparation and reporting.

7.4. Comparison of alternative assessment scenarios

Fourteen alternative assessment scenarios were explored by varying selectable settings in the
spreadsheet:

e The Default assessment scenario (C.1), using proposed default assessment types for each
species category, maximum assessment frequencies and resulting in maximum costs;

e One scenario (l.1) assuming a doubling in ISMP Port and Onboard levels (cost).

e Five alternatives of the Current assessment type scenario (C.1 - C.5), exploring less frequent FIS
surveys, assessment, data analysis and data collection.

e Three alternatives of alternative assessment type Scenario 1 (0.2, 0.3, 0.5), exploring the same
less frequent FIS surveys, assessment, data analysis and data collection to the correspondingly
numbered Current scenario.

e Two scenarios similar to scenarios C.2 and C.3, but with AFMA assuming responsibility for
aspects of data preparation and standardisation (AC.2 and AC.3).

e Two scenarios similar to scenarios 0.2 and 0.3, but with AFMA assuming responsibility for
aspects of data preparation and standardisation (AO.2 and AO.3).

These alternative scenarios were chosen to sequentially explore a stepped reduction in the
frequency of assessments, surveys, data analysis or data collection. Between each scenario, the
frequency of one or two key cost components was reduced, from reduction in assessment and survey
frequency, to reduction in frequency of some data analyses, to further assessment frequency
reduction, to reduction in observer data collection. A brief description of the various scenarios is
provided in Table 23. Details of the assessment costs for the 14 alternative assessment scenarios are
summarised in Table 24. 'Data Frequency' refers to the annual frequency with which ISMP observer
data are collected. 'Analysis Frequency' refers to the annual frequency with which data methods,
ageing and standardisation analyses are conducted.
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Table 23. Brief description of scenarios. C.2 generally reflects the current assessment and monitoring

situation. Bold text highlights the stepped change from the previous option.

Assessment Description
Scenario

1.1 ISMPx2 Explores costs of doubled observer coverage.

D.1 Original Default Annual monitoring; Annual FIS; Assessment using default species classifications & assessment Tiers, 5-
year ERAs

C.1 Current Annual monitoring; Annual FIS; Assessment using actual Tiers as currently applied by the RAGs, 5-year
ERAs

->C.2 Current Annual monitoring; 2-year FIS; Current RAG Assessment Tiers and 3-year MYTACs, 5-year ERAs

Cc3 Current Annual monitoring; 2-year FIS; 3-year Data Methods, Ageing & CPUE Standardisation; Current RAG
Assessment Tiers and 3-year MYTACs, 5-year ERAs

C.4 Current Annual monitoring; 2-year FIS; 3-year Data Methods, Ageing & CPUE Standardisation; Current RAG
Assessment Tiers and 6-year MYTACs; 10-year ERAs

C.5 Current Annual logbook monitoring; 3-year ISMP; 3-year FIS; 3-year Data Methods, Ageing & CPUE
Standardisation; Current RAG Assessment Tiers and 6-year MYTACs; 10-year ERAs

0.2 Option 1 Annual monitoring; 2-year FIS; Modified Assessment Tiers and 3-year MYTACs, 5-year ERAs

0.3 Option 1 Annual monitoring; 2-year FIS; 3-year Data Methods, Ageing & CPUE Standardisation; Modified
Assessment Tiers and 3-year MYTACs, 5-year ERAs

0.5 Option 1 Annual logbook monitoring; 3-year ISMP; 3-year FIS; 3-year Data Methods, Ageing & CPUE
Standardisation; Modified Assessment Tiers and 6-year MYTACs; 12-year ERAs

AC.2 Current + AFMA Annual monitoring; 2-year FIS; Annual AFMA automated analysis and reporting; Current RAG
Assessment Tiers and 3-year MYTACs, 5-year ERAs

AC.3 Current + AFMA Annual monitoring; 2-year FIS; Annual AFMA automated analysis and reporting;3-year Data Methods,
Ageing & CPUE Standardisation; Current RAG Assessment Tiers and 3-year MYTACs

AO.2 Option 1 + AFMA  Annual monitoring; 2-year FIS; Annual AFMA automated analysis and reporting; Modified Assessment
Tiers and 3-year MYTACs, 5-year ERAs

AO.3 Option 1 + AFMA  Annual monitoring; 2-year FIS; Annual AFMA automated analysis and reporting; 3-year Data

Methods, Ageing & CPUE Standardisation; Modified Assessment Tiers and 3-year MYTACs, 5-year ERAs
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Table 24. Summary of alternative assessment scenario specifications and resulting estimated annual
assessment costs, % of estimated GVP spent on assessments, and cost savings compared to
the highest cost Default scenario D.1. 'Data Frequency' refers to the annual frequency with
which data are collected. 'Analysis Frequency' refers to the annual frequency with which data
are analysed. Yellow highlighted cells show components that change from the Default
scenario with each step. Scenario 1.1 explores costs of doubled observer coverage. The
frequency of only some elements of Data Collection and Data Analysis are changed under
scenarios 2.4, 2.5 and 3.5 (see footnote). Bolded Scenario C.2 is closest to actual current
practice. Under scenarios AC.3, AC.5, AO.3 and AO.5, AFMA automates certain aspects of
data preparation and reporting.

Assessment

Scenari S w3 z €3 £3 Z
cenario = > =
=5 25 ,5 5§ £5 <5 S S % £
©c S = 3 T 3 »n S a3 E g_ E o] (G o >
o9 g o o E o e g ) < © X °8
& £ E SE 2 i
1.1 ISMPx2 x2 1 1 3 1 5 $3,783,865 5.5% -$400,000
D.1 Default 1 1 1 3 1 5 $3,383,865 5.0% S0
C1 Current 1 1 1 3 1 5 $3,267,040 4.8% $116,826
->C.2 Current 1 1 2 3 3 5 $2,296,649 3.4% $1,087,216
C3 Current 1 3* 2 3 3 5 $2,025,572 3.0% $1,358,293
c4 Current 1 3* 2 3 5 10 $1,880,237 2.8% $1,503,629
C.5 Current 3% 3* 3 3 5 10 $1,506,166 2.2% $1,877,699
0.2 Option 1 1 1 2 3 3 $2,165,777 3.2% $1,218,088
0.3 Option 1 1 3* 2 3 3 $1,896,421 2.8% $1,487,444
0.5 Option 1 3% 3% 3 3 5 10 $1,421,694 2.1% $1,962,171
AC.2 Current+ 1 1 2 3 3 5 $2,122,034 3.1% $1,261,831
AC.3 Current+ 1 3% 2 3 3 5 $1,885,367 2.8% $1,498,498
AO.2 Option 1+ 1 1 2 3 3 5 $1,992,130 2.9% $1,391,735
AO.3 Option 1+ 1 3% 2 3 3 5 $1,757,184 2.6% $1,626,681

* Only Ageing, Data Methods and Standardisation; all other data analysed annually
¥ Only ISMP Port and ISMP Onboard' all other data collected annually
+ AFMA assumes responsibility for aspects of Data Services and Standardisation, with changes in staff and
meeting costs
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Figure 35. Comparison of estimated costs (columns) and cost savings (lines) of alternative assessment
scenarios, as summarised in Table 23 and Table 24. The red arrow indicates the scenario (C.2)
closest to current practice.

Total assessment costs and cost savings in comparison to the Default scenario are depicted in Figure
35. Total estimated annual monitoring and assessment costs under the scenarios explored, excluding
E-monitoring, range from a maximum of $3,383,865 (5.0% of GVP) for the Default scenario, to a
minimum of $1,506,166 2.2% of GVP) for Scenario C.5. Maximum cost savings compared to the Default
scenario of $1,877,699 are achieved under Scenario C.5, but with reduction in data (ISMP monitoring),
FIS surveys only every 3 years, 5 years between assessments and 10 years between ERAs.

Assumption of responsibility by AFMA for some aspects of data preparation and standardisation
reduces annual costs by about a further $174,000 for scenarios C.2 and 0.2, and $140,000 for scenarios
C.3and 0.3.

Addition of estimated annual E-monitoring costs of $643,000 to the total cost for each scenario would
increase the estimated total annual expenditure on monitoring and assessment to $4,026,865 (5.9%
of GVP) for default Scenario D.1, and to $2,149,166 (3.1% of GVP) for Scenario C.5.

7.4.1. Alternative scheduling of assessments

The recent move to conducting surveys and stock assessments less frequently than every year provides
an opportunity to stagger the scheduling of assessments to spread the cost more evenly between
years, rather than accruing all assessment costs in a single year. Assessment scheduling can be shifted
to reduce assessment costs in years when FIS or Orange Roughy surveys are to be conducted.

For example, two ways in which monitoring and assessment could be allocated to the same C.2
scenario are show below. Conducting all of the assessments every third year results in large variations
of costs from year to year (Table 25, Figure 36), compared with an spreading of assessments that avoids
years with high survey costs (Table 26, Figure 37).

Other current assessment scenarios with scheduling of data collection and assessments allocated to
avoid years with high survey costs and reduce inter-annual variation in %GVP spent are shown in Figure
38 - Figure 40.
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Table 25. C2 with all assessments conducted every third year.

Year Unit Total Total 1 2 3 4 5 6 Annual
Cost Cost  Cost 2017 2018 2019 2020 2021 2022 Avg Cost

Logbooks, CDRs $220,000 $220,000 $220,000 $220,000 $220,000 $220,000 $220,000 $220,000 | $220,000
ISMP Port and Onboard $400,000 $400,000 $400,000 $400,000 $400,000 $400,000 $400,000 $400,000 $400,000|
E-monitoring $643,000
Services, Staff, Meetings $474,000 $474,000 $474,000 $474,000 $474,000 $474,000 $474,000 $474,000 $474,000|
Ageing, Methods, Standardisation $406,615 $406,615 $406,615 $406,615 $406,615 $406,615 $406,615 $406,615 $406,615
FIS survey $645,000 $645,000 $645,000 $645,000 $645,000 $322,500|
Orange roughy survey $355,000 $355,000 $355,000 $355,000 $118,333
Tier1 $70,667| 13 $918,671 $918,671 $918,671 $306,224
Tier3 $4,000| 2 $8,000 $8,000 $8,000 $2,667
Tier4d $3,257| 14  $45,598 $45,598 $45,598 $15,199
Tier5 $3,257| 0 $0
ERA $157,000| 641 $157,000 $157,000 $26,167

Annual Total Cost $3,629,884 $1,500,615 $2,145,615 52,827,884 152,145,615 1$1,500,615 | $2,291,705

Annual % GVP 5.3% 2.2% 3.1% 4.1% 3.1% 2.2% 3.4%
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4.0%
o
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Figure 36. C2 with all assessments conducted every third year.
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Table 26. C2 with assessments allocated around years with high survey costs.

Year Unit Total Total 1 2 3 4 5 6 Annual
Cost Cost  Cost 2017 2018 2019 2020 2021 2022 Avg Cost

Logbooks, CDRs $220,000 $220,000 $220,000 $220,000 $220,000 $220,000 $220,000 $220,000 $220,000|
ISMP Port and Onboard $400,000 $400,000 $400,000 $400,000 $400,000 $400,000 $400,000 $400,000 $400,000
E-monitoring $643,000
Services, Staff, Meetings $474,000 $474,000 $474,000 $474,000 $474,000 $474,000 $474,000 $474,000 $474,000
Ageing, Methods, Standardisation $406,615 $406,615 $406,615 $406,615 $406,615 $406,615 $406,615 $406,615 $406,615
FIS survey $645,000 $645,000 $645,000 $645,000 $645,000 $322,500|
Orange roughy survey $355,000 $355,000 $355,000 $355,000 $118,333
Tierl $70,667| 13 $918,671 $494,669 $212,001 $212,001 $282,668 $636,003 $306,224
Tier3 $4,000| 2 $8,000 f $4,000 $4,000 $4,000 $4,000 $2,667
Tier4 $3,257| 14 $45,598 $22,799 $22,799 $22,799 $22,799 $15,199
Tier5 $3,257| O $0
ERA $157,000( 641 $157,000 $157,000 $26,167

Annual Total Cost $2,500,615 $2,179,083 $2,384,415 52,067,616 152,455,082 1$2,163,417 | $2,291,705

Annual % GVP 3.7% 3.2% 3.5% 3.0% 3.6% 3.2% 3.4%
6.0%
e 0
5.0% Annual % GVP
=== Ayg % GVP
4.0%
= 3.0%

2.0%

1.0%

0.0%

1 2 3 < 5 6 7 8 9 10 11 12

Year
Figure 37. C2 with assessments allocated around years with high survey costs.
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Figure 38. C3 with assessments allocated around years with high survey costs.
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Figure 39. C4 with assessments allocated around years with high survey costs.
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Figure 40. C5 with data collection and assessments allocated around years with high survey costs.
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7.4.2.Discussion

There are a number of options available for reducing stock assessment (data collection, data analysis,
stock assessments and survey) costs in the SESSF. The main options relate to reducing the frequency
with which some of these assessment components are conducted. This has already occurred with the
move to multi-year TACs (MYTACs) for many species, with reduction of assessment frequency to every
three or five years. FIS survey frequency has also been reduced from one to two years. Further options
relate to changing the type of assessment applied to different species, with an associated change in
the data requirements and assessment costs under different tiers. This has also occurred for some
species, such as where Tier 1 or Tier 3 assessments were found to be unreliable or not possible due to
data shortcomings, resulting in application of Tier 4 assessments instead. More recently, low
information for mixed oreo-dories resulted in the first application of a catch-based Tier 5 approach to
provide RBC advice for these species.

There are inevitable trade-offs in conducting assessments or surveys less frequently, or moving to
lower information assessments with associated reduction in data collection. The key trade-offs are
identified and discussed below.

7.4.2.1. Trade-offs under alternative assessment scenarios

Comparison of the results of alternative scenarios summarised in Table 23, Table 24 and Figure 35
shows a number of key conclusions:

The Default scenario (particularly surveys and assessments every year, Tier 1 for all Primary species,
Tier 4 for all Secondary species), is not considered to be affordable or feasible at current fishery GVP,
so likely options are those from Scenario C.2 onwards.

There have already been significant cost savings in comparison with the Default (initially intended,
highest cost) scenario, following reduction of the frequency of stock assessment for many species, and
reducing FIS survey frequency from one to two years (and winter only). Excluding E-Monitoring costs,
Scenario C.2 (the closest scenario to current practice) has an estimated average annual cost of
$2,297,539 (3.4% of GVP), compared with $3,378,623 (4.9% of GVP) for the Default scenario.

Further reductions in monitoring and assessment costs require either: further reduction in the
frequency of stock assessments; further reduction in frequency of surveys; or reduction in the
frequency of some components of the fixed costs of data analysis or data collection.

Each of these options comes at a cost of reduction in data, or increased uncertainty and risk as a result
of less frequent assessments. Reduction in the frequency of data analysis (Scenarios C.3, C.4, C.5)
means that the results of these analyses will not be available in years between assessments for use in,
for example, evaluation of triggers and breakout rules.

Reductions in frequency of ISMP monitoring will result in reductions in observer data and lack of
observer data on, for example, protected species interactions or bycatches in alternate years. Further
reduction in assessment frequency will result in increased uncertainty between assessments and a
likely need to reduce TACs to prevent increased risk to the sustainability of fish stocks. The appropriate
TAC reduction levels required to maintain low risk of breaching the limit will need to be determined
using MSE testing of alternative assessment frequencies.

There are only minor cost-savings to be made by moving to alternative assessment Option 1, using
lower information tiers for some species. However, some of the alternative assessment methods
proposed under Option 1 are likely to be unavoidable given limitations on data and assessment
capacity for many of the Byproduct species.
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7.4.2.2. Lost opportunity costs under alternative scenarios

One of the potential trade-offs that arises when moving from high information assessments (Tier 1) to
lower information (Tiers 3, 4 or 5) assessments, is the potential lost opportunity cost that is expected
to arise as a result of lower recommended biological catches (RBCs) and TACs under lower information
assessments. Lower information assessments are inherently more uncertain, and this uncertainty
translates into a requirement to reduce TACs to maintain a < 1 in 10-year risk of breaching the Limit
Reference Point, and more so if assessments are not conducted annually.

This requirement to decrease TACs when assessment is uncertain has been recognised in the SESSF for
some time and the SESSF Resource Assessment Groups have been advised to apply discount factors to
RBCs derived using Tier 3 and 4 assessments. Preliminary precautionary discount factors were
proposed at 5% for Tier 3 and 15% for Tier 4. These proposed discount factors have not yet been tested
using management strategy evaluation and the initial MSE testing of each harvest strategy was
conducted without the inclusion of the discount factors. However, for the purpose of providing some
exploratory examples of what the estimated lost opportunity costs might be under alternative
assessment scenarios, it was assumed that the TAC that could be achieved under Tier 3 or Tier 4
assessments would be that achieved under Tier 1, with application of a discount factor of 5% for Tier
3, and 15% for Tier 4.

Tier 5 has only recently been applied to one SESSF stock, so no discount factor was previously proposed
for this Tier assessment. For the purposes of exploratory analysis, it was assumed that Tier 5 would
attract a further 10% reduction below Tier 4, giving a discount factor of 25%. The resulting % TACs
achieved under alternative Tiers in comparison with Tier 1 are summarised in Table 27, together with
estimated combined annual assessment-related costs per tier under assessment Scenario C.2, being
the scenario closest to current practice.

Table 27. Assumed % RBCs (Tier 1 minus discount factor) and overall costs per assessment Tier used for
comparative analysis of Revenue, Costs and potential Lost Opportunity Cost under
alternative assessment scenarios. Estimated costs are those under Scenario C.2 in Table 23,
being the scenario closest to current practice.

Assessment % RBC Assessment-

level related cost
Tier 1 100% $86,477
Tier 3 95% $51,067
Tier 4 85% $29,913
Tier 5 75% $23,174

These assessment costs and achieved % TACs were applied to the 23 main SESSF quota species
(excluding species on incidental or bycatch TACs), together with data on 2015-16 TACs, average 2012-
14 catches, and GVP based on 2010-14 average prices, to estimate combined annual Revenue, Costs,
Retained Earnings, and potential Lost Opportunity Costs for these species, either assuming that the full
TACs are caught, or assuming the current levels of TAC undercatch.

Assuming the full 2015-16 TACs were caught

Initial analysis assumed that the full TACs were caught, to estimate what the maximum lost
opportunity costs might be if catches were only limited by the TACs, and the TACs, in turn, were
dependent on the assessments methods used and therefore, the discount factors applicable to each
tier. Six alternative assessment scenarios were explored: The 'Default’, 'Current' and 'Option 1'
scenarios described in Table 23 and Table 24, and three extreme scenarios using either all Tier 1, all
Tier 4, or all Tier 5 assessments. Results of this analysis are shown in Table 28 and Figure 41.
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Table 28. Comparison of hypothetical 2015-16 RBCs; Assessment Costs; Revenue assuming the full
TACs are caught; and Balances (Revenue - Cost) under a range of alternative assessment
scenarios. 'Default’, 'Current’ and Option 1' are the alternative assessment scenarios described
in Table 23 and Table 24.. Potential lost Opportunity Costs are calculated as the difference
between the Balance under each scenario, with that theoretically achievable using All Tier 1

assessments.
Scenario 2015-16 TAC Cost Revenue Balance Opportunity Cost
All Tier 1 27,899 $1,988,966 $104,788,475 $102,799,509 SO
All Tier 4 23,714 $688,007 $89,070,204 $88,382,196 -$14,417,313
All Tier 5 20,924 $533,007 $78,591,356 $78,058,350 -$24,741,159
Default 26,540 $1,226,685 $100,743,724  $99,517,039 -$3,282,470
Current 27,251 $1,352,512 $102,523,834 $101,171,322 -$1,628,187
Option 1 25,710 $1,016,560 $97,317,890  $96,301,330 -$6,498,179
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Figure 41. Comparison of a) Retained earnings (Revenue - Assessment Costs) under alternative
assessment scenarios; and b) Resulting lost opportunity costs compared to conducting All
Tier 1 assessments (data from Table 28).

Under the assumptions of this analysis, there would be substantial lost opportunity costs in moving
from Tier 1 to Tiers 4 and 5, as a result of the discount factors and reduced TACs under the lower
information tiers. Despite Tier 4 and 5 assessment costs being substantially lower than for Tier 1 (35%
and 27% of Tier 1 costs respectively, from Table 28), there would be estimated lost opportunity costs
of $14.4 million and $24.7 million (compared with a maximum retained earnings of $102.8 million
under all Tier 1), if the full TACs were caught (Table 28 and Figure 41). Note, that in referring to lost
opportunity costs, we do not include the cost of mismanagement that may result from the setting of
anincorrect TAC.
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In comparison with these extreme and unrealistic examples (applying one particular assessment
method to all species), there is less variability and lower lost opportunity costs for the more realistic
'Default’, 'Current' and 'Option 1' scenarios. These achieve similar retained earnings between $96.3
million and $101.2 million, with lost opportunity costs of between $1.6 million and $6.4 million.
Scenario C.2 (closest to current practice) would have the lowest lost opportunity cost ($1.6 million)
under these assumptions (Table 28 and Figure 41).

Assuming the actual 2015-16 reported catches

In reality, however, SESSF TACs are currently substantially under-caught, with the 2012-14 combined
landed catch of the 23 species included in these analyses being only about 48% of their combined
2015-16 TACs. Fishery Revenue is therefore far lower than would be achieved if the full TACs were
caught, while assessment costs remain the same. Comparative analyses assuming the actual 2012-14
average catches, rather than the TACs, are shown in Figure 42.

When actual catches are used, retained earnings (Revenue - Assessment Costs) are far lower than
would be achieved if the full TACs were caught, ranging from $53.9 million to $55.5 million across all
scenarios (some 57% of retained earnings for full TACs). In particular, there is very little difference
between retained earnings across the 'Default’, 'Current' and 'Option 1' scenarios, which are all close
to their average $55.4 million (Figure 42).

Table 29. Comparison of hypothetical 2015-16 RBCs; Assessment Costs; Revenue assuming the
actual 2015-16 reported catches were caught; and Balances (Revenue - Cost) under a range of
alternative assessment scenarios. 'Default’, 'Current' and Option 1' are the alternative
assessment scenarios described in Table 23 and Table 24. Potential lost Opportunity Costs are
calculated as the difference between the Balance under each scenario, with that theoretically
achievable using All Tier 1 assessments.

Scenario 2012-14 Catch Cost Revenue Balance Opportunity Cost
All Tier 1 13,084 $1,988,966 $56,716,351 $54,727,385 S0
All Tier 4 12,702 $688,007 $54,661,223 $53,973,216 -$754,169
All Tier 5 12,059 $533,007 $51,077,746 $50,544,740 -$4,182,645

Default 13,051 $1,226,685 $56,610,956 $55,384,271 $656,886
Current 13,055 $1,352,512 $56,620,559 $55,268,046 $540,662
Option 1 13,035 $1,016,560 $56,556,698 $55,540,138 $812,753

Importantly, because the TACs are being under-caught, this means that they are not limiting catches,
even under low information assessment scenarios. The lost opportunity costs that should arise as a
result of lower TACs under lower information assessments tiers are largely negated by the
undercatches. Some lost opportunity costs remain under the assumed discount factors for the extreme
All Tier 4 and All Tier 5 scenarios, but these are low, being about $4.2 million for All Tier 5 and only
about $754,000 for All Tier 4.
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Figure 42. Comparison of a) Retained earnings (Revenue - Assessment Costs) under alternative
assessment scenarios; and b) resulting lost opportunity costs compared to conducting All Tier
1 assessments (data from Table 29).

The effect of this undercatch is most striking on estimates of 'lost opportunity costs' under the
‘Default’, 'Current' and 'Option 1' scenarios. There are, in fact, no lost opportunity costs under these
scenarios, which all provide higher retained earnings, averaging $670,000 above the All Tier 1 scenario
with undercatches, essentially providing optimal assessment scenarios under the current situation of
undercaught TACs. Reduced TACs resulting from use of lower information assessments are more than
offset by the undercatch. This raises questions relating to the relative benefits of using higher
information assessment tiers, if the higher TACs resulting from these assessments will remain under-
caught, and emphasises the importance of understanding the reasons for this undercatch.

7.5. Effort and risk reduction in the SESSF

7.5.1.ERAEF risk assessments

AFMA has applied multi-level risk assessments to all Commonwealth fisheries under the Ecological Risk
Assessment for Effect of Fishing (ERAEF) framework (Hobday et al., 2007, 2011a, 2011b). Following
initial level one Scale, Intensity, Consequence Analysis (SICA) risk screening, all species considered to
be at high risk are subjected to level two Productivity-Susceptibility Analysis (PSA) analysis, with the
next step being a level three Sustainability Assessment for Fishing Effects (SAFE) assessment. Such
Ecological Risk Assessments (ERA) usually apply to data poor species whereby information on known
biological characteristics (e.g. productivity) and habitat (e.g. susceptibility to fishing) influence
assessment of the ecological risk presented by commercial fishing. Management action is then taken
to reduce fisheries-related risk for species considered to be at high risk by ERA.

The SESSF CTS and GHaTS sectors were subject to initial PSA and SAFE analysis in 2007 (Hobday et al.,
2011a), with the SAFE assessments being updated in 2012 (Zhou et al., 2012b). Of the 600 species
included in the CTS PSA assessment, 159 were considered to be at High risk and 239 at Medium risk
(Table 30). Of the 329 species in the GHaTS PSA assessment, 21 were assessed as being at High risk
and 136 at Medium risk.
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Table 30. Summary of results of the 2007 PSA and 2012 SAFE ERAs for the CTS and GHaTS , showing the
numbers of species initially classified as Low, Medium and High risk in the PSA assessments,
and the reduced numbers of species subsequently considered to be at Medium risk (F > Fnsm)
and High risk (F > Fcrash) in the 2012 SAFE assessment.

SESSF Species Total PSA SAFE
fishery category  Species Low Med High F>Fnsm  F>Fiim F > Ferash
CTS Target 2 11 15 0 0 0
Byproduct 28 28 39 5 1 1
Bycatch 98 79 99 9 6 3
TEPs 74 121 6 0 0 0
CTS totals 600 202 239 159 20 4
GHaTS Target 0 0 1 0 0 0
Byproduct 57 12 11 3 0 2
Bycatch 45 8 3 3 1 0
TEPs 70 116 6 1 0 1
GHaTs totals 329 172 136 21 8 3

Following the 2012 update of the SAFE assessment and the initial PSA, only one byproduct and three
bycatch species in the CTS (Harrison's dogfish; southern dogfish, common skate and bight skate), and
two byproduct and one TEP species in the GHaTS (bronze whaler, dusky shark; white shark) were
assessed as being at extreme high risk, with estimated F > Fqash. Seven CTS species and 1 GHaTS species
were assessed as being at high risk (F>Fim), and a further 14 CTS species and seven GHaTS species were
evaluated as being at medium risk, with F > Fn,.

7.5.2.Reduction in effort

A key contributor to the reduction in ecological risk between the 2007 PSA and 2012 SAFE risk
assessments was a purposeful reduction in fishing effort in these fisheries. The 2005 Ministerial
Direction required AFMA, inter alia, to cease overfishing and recover overfished stocks to levels that
will ensure long term sustainability, productivity and profitability. One of the actions taken to achieve
this was a structural adjustment package whereby vessel licences were bought out of Commonwealth
fisheries to reduce over-capitalization resulting from too many vessels in the fleet. The structural
adjustment occurred from November 2005 — November 2006, resulting in a reduction in the number
of vessels, and consequently in the amount of fishing effort in the SESSF from then onwards.

Figure 43 and Figure 44 show the trends in annual fishing effort (total trawl tows or gillnet sets) in the
CTS and GHaTS respectively over the period 2004 — 2015, compared with the average fishing effort
levels over the PSA ERA reference period of 2004 — 2007 (Penney, 2016). In each figure, upper and
lower effort trigger levels are shown, indicating +- 25% and the 90% confidence intervals on the 2004
— 2007 effort reference levels.

FRDC Project 2014/203 98



SESSF Review of Monitoring and Assessment

40,000 - SESSF trawl - PSA - total tows

30,000 - JEE e U = Total tows
e PSA_Ref
— == 3+90%Cl
________________ == == Ref+25%

Total tows per year
N
(=]
(=]
(=]
(=]

0 - T T T T T
2004 2006 2008 2010 2012 2014
Figure 43. Trend in fishing effort (total trawl tows per year) in the SESSF CTS trawl sector between 2004
and 2015, compared with the average effort over the 2007 PSA ERA reference period of 2004
- 2007 (Penney, 2016). Dotted lines show the reference effort level +- 25% and dashed lines
show the 90% Cl on the effort reference level.
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Figure 44. Trend in fishing effort (total gillnet sets per year) in the GHaTS between 2004 and 2015,
compared with the average effort over the 2007 PSA ERA reference period of 2004 - 2007
(Penney, 2016). Dotted lines show the reference effort level +- 25% and dashed lines show
the 90% Cl on the effort reference level.

The effect of the structural adjustment buyout is evident in both fisheries, with effort dropping
between 2004 and 2006 and remaining below the 2004 — 2007 average effort since then. Following a
subsequent slight increase in effort up to about 2010 or 2011, effort has continued to decline in both
fisheries to historically low levels. In the CTS, the number of trawl tows has remained below -25% of
the PSA reference effort level since 2007 and was only slightly above the -90% Cl in 2015. In the GHaTS,
which had lower variance in effort over 2004 — 2007 and narrower confidence intervals, the number
of gillnet sets decreased below both the -25% and -90% Cl in 2012 and has continued to decrease
through to 2015.

Figure 45 and Figure 46 show the trends in CTS and GHaTS fishing effort over 2004 — 2015 compared
with the respective 2007 — 2010 SAFE ERA effort reference levels, +=25% and 90% Cls. Fishing effort
was relatively stable in both fisheries over the SAFE reference period, resulting in substantially
narrower 90% confidence intervals. As a result, ongoing effort declines resulted in effort in the GHaTS
declining below the SAFE -90% Cl by 2012, and in the CTS by 2013. Effort in the CTS remains slightly
above the -25% effort reference level, but has almost reached this level in the GHaTS.
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Figure 45. Trend in fishing effort (total trawl tows per year) in the CTS between 2004 and 2015,
compared with the average effort over the 2012 SAFE ERA reference period of 2007 - 2010
(Penney, 2016). Dotted lines show the reference effort level +- 25% and dashed lines show the
90% Cl on the effort reference level.
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Figure 46. Trend in fishing effort (total gillnet sets per year) in the GHaTS between 2004 and 2015,
compared with the average effort over the 2012 SAFE ERA reference period of 2007 - 2010
(Penney, 2016). Dotted lines show the reference effort level +- 25% and dashed lines show the
90% Cl on the effort reference level.

Alternative 2015 relative effort levels (either boat.days, number of tows or sets or 0.1° fished blocks)
are summarised in Table 31, expressed as percentages of the respective CTS and GHaTS 2007 PSA and
2012 SAFE average effort reference levels.

Table 31. CTS GHaTS 2015 effort levels (boat.days, number of tows or sets and 0.1° blocks fished)
expressed as a percentage of the average effort levels across the reference years used in the
2007 PSA and 2012 SAFE ERAs for the CTS and GHaTS sectors of the SESSF. The relative effort
levels used to evaluate scaled reductions in ERA risk are in bold.

ERA level and Sector Boat.days Number of 0.1° fished

reference years fished tows or sets blocks
PSA CTS -47% -44% -40%
(2004-2007) GHaTS -36% -36% -17%
SAFE CTS -13% -10% -21%
(2007-2010) GHaTS -23% -28% -18%
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7.5.3.Reduction in risk

The intended outcomes of the 2005 Ministerial Direction have largely been achieved, with the
reduction in fishing effort and subsequent implementation of harvest strategies and sustainable TACs
(see Section 5.2 Data collection and assessments in the SESSF) resulting in cessation of overfishing and
recovery of most stocks. The most recent Commonwealth Fishery status reports (ABARES, 2016)
reports that all but four stocks in the CTS and GHaTS are classified as “not subject to overfishing”, with
Blue Warehou, Eastern Gemfish, Redfish and School Shark classified as being “uncertain whether
subject to overfishing”. Only Blue Warehou, Eastern Gemfish, gulper sharks, southern and western
Orange Roughy, Redfish and School Shark remain classified as “Overfished”. The situation continues
to improve with eastern Orange Roughy changing from “uncertain if overfished” to “not overfished”
between 2013 and 2014 and Blue-eye Trevalla and Pink Ling changing from “uncertain if overfishing”
to “no overfishing” between 2014 and 2015, with neither of these stocks classified as being
“overfished”.

The reduction in fishing effort in the CTS and GHaTS has led to an overall reduction in the risk presented
by these fisheries to bycatch species and to the broader ecosystem. As part of a process to improve
the approach taken to risk assessment for Commonwealth fisheries, AFMA developed a guide to the
Ecological Risk Management Framework (ERM) (AFMA, 2016). One component of that guide envisages
an annual process to review fisheries indicators against chosen trigger levels, to determine whether
risk profiles for a fishery may have changed sufficiently to prompt further ERA assessment.

Using the CTS and GHaTS as case studies, Penney (2016) evaluates options and provides
recommendations on appropriate indicators and trigger levels for detecting change in risk in these
fisheries. Fishing effort levels are used as one of the contributors to estimates of Range Overlap, used
in estimation of F in SAFE assessments and in estimation of the Availability risk score in PSA
assessments. Fishing effort is the only contributory risk factor that has changed significantly since the
initial 2007 PSA risk assessments for the CTS and GHaTS and is therefore the key indicator to use to
evaluate changes in risk. For the CTS and GHaTSs, it makes little difference whether effort is measured
as boat.days fished, total number of tows or sets or fished area (numbers of 0.1° fished blocks), as
these three alternative effort measures are highly correlated (Penney, 2016).

In PSA assessment, the key risk factor Range Overlap (which determines Availability) is calculated from
fished area in relation to the core distribution range of the species concerned. In the SESSF, fished area
is closely correlated with fishing effort, so relative changes in fishing effort can be applied as a
percentage scaling factor to the Overlap component of the Availability score, which then contributes
to the Susceptibility score. If other factors such as Encounterability (depth of fishing), Post capture
mortality, and gear Selectivity remain unchanged (as they have in the SESSF), then changes in effort
can be applied as a scaling factor on the Susceptibility score itself. With biological productivity
parameters for a species unlikely to change substantially between assessments, Productivity risk
scores will remain unchanged, leaving changes in fishing effort as the key driver of potential changes
in overall PSA risk. In SAFE assessments, fishing effort is the key factor in a multiplicative formula used
to estimate current proxy F. Changes in fishing effort can therefore be applied as a percentage scaling
factor directly to the estimate of F from the previous SAFE assessment to evaluate how fishing
mortality has changed in relation to the estimated reference points Fnsm (Maximum sustainable fishing
mortality) and Fcrash (the level of F that will result in the stock becoming overfished) for each species.

Figure 47 and Figure 48 show the results of applying effort changes to the 2007 PSA Susceptibility
scores for the CTS and GHaTS respectively (from Penney, 2016).
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Figure 47. Increase or reduction in the number of species potentially at High risk in the CTS as fishing

effort increases or decreases, with changes in effort applied as a percentage scaling factor to
the PSA Susceptibility score (Penney, 2016). The current effort level as a percentage of the 2007
PSA reference effort level is shown by the green dashed line.
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Figure 48. Increase or reduction in the number of species potentially at High risk in the as fishing

effort increases or decreases, with changes in effort applied as a percentage scaling factor to
the PSA Susceptibility score (Penney, 2016). The current effort level as a percentage of the 2007
PSA reference effort level is shown by the green dashed line.

In the CTS, fishing effort (number of trawl tows) has decreased by 44% over the 2004 — 2007 PSA
reference level (Table 6). If this effort reduction is applied as a percentage scaling factor to the CTS PSA
Susceptibility scores for each species: the number of high risk TEP species decreases by eight to zero;
the number of high risk Bycatch species decreases by 96 with only three species remaining at high risk;
and the number of high risk Byproduct species decreases by 35 with only four species remaining at
high risk. In the GHaTS, fishing effort (number of sets) has decreased by 36% over the 2004 — 2007 PSA
reference level. If this effort reduction is applied as a percentage scaling factor to the GHaTSPSA
Susceptibility scores for each species: the number of high risk TEP species decreases by four with only
two species remaining at high risk; the number of high risk Bycatch species decreases by two with only
one species remaining at high risk; and the number of high risk Byproduct species decreases by five
with six species remaining at high risk.
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Figure 49 and Figure 50 show the results of applying effort changes to the 2012 SAFE F estimates for
the CTS and GHaTS respectively (from Penney, 2016).
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Figure 49. Increase or reduction in the number of species potentially at High risk in the CTS as fishing
effort increases or decreases, with changes in effort applied as a percentage scaling factor to
the SAFE F estimate (Penney, 2016). The current effort level as a percentage of the 2007 PSA
reference effort level is shown by the green dashed line.
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Figure 50. Increase or reduction in the number of species potentially at High risk in the GHaTS as fishing
effort increases or decreases, with changes in effort applied as a percentage scaling factor to
the SAFE F estimate (Penney, 2016). The current effort level as a percentage of the 2007 PSA
reference effort level is shown by the green dashed line

In the CTS, fishing effort (number of trawl tows) has only decreased by 10% over the 2007 — 2010 SAFE
reference level (7). If this effort reduction is applied as a percentage scaling factor to the CTS SAFE F
estimates, there is no reduction in the number of high risk (F > Fcrash) Bycatch or Byproduct species. The
only high-risk Byproduct species would fall below high risk at a 19% effort decrease, and one high risk
Bycatch species would fall below high risk at a 14% effort decrease, leaving two Bycatch species at high
risk. There are no high risk TEP species in the CTS SAFE assessment, and would not be unless effort
increased by 188%.
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In the GHaTS, fishing effort (number of sets) has decreased by 28% over the 2007 — 2010 SAFE
reference level (7). If this effort reduction is applied as a percentage scaling factor to the GHaTS SAFE
F estimates, only high risk (F > Ferash) TEP species would drop below high risk. There would be no
decrease in the number of high risk Byproduct species, although one high risk Bycatch species would
fall below high risk at a 46% effort decrease leaving one Bycatch species at high risk. There are no high-
risk Bycatch species identified from the GHaTS SAFE assessment, although one